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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE MOJOKEHMM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yu€toM (penepanbHOI pabouel MporpaMMbl BOCIUTAHUS U
Konneniuu npemnogaBanus yaeOHoro npeameta «Dusnkay.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTHM OOYYaIOIIMXCS W OpPraHU3alMI0 H3yYEHHS
Gbu3NKM Ha NEATEIbHOCTHOM OCHOBE. B mporpamMme mo (u3HMKEe yYHTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacHpeiejieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (10 Kjaccam), MpeuiaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEp>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEITIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIOUTUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOILIECCOB U
SABJICHUHN, W3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomMuerd u GUUIECKOU
reorpadueii, BHOCHT BKJIaJ B CCTCCTBEHHOHAYYHYIO KapTUHY  MHpa,
IPEIOCTaBIsET HamOoJee SCHble O00pa3lbl MPUMEHEHHsS HAyYHOIO METOoJa
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 THaBHBIX 3a/ady (PU3UYECKOTO OO0pa3oBaHUSI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzyyenne @u3ukun Ha 0a30BOM ypoOBHE IMpenIoyiaraeT OBJAJCHHE
CIIEIyIOMUMH KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOINUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS,

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0KA3aTeIhCTBA JIsl TIOJYYCHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3NKKM HA YPOBHE OCHOBHOTO 001Iero o00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @exnepauuu, peamu3yrOMIHUX
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pelICHUEM



Komnerun Munucrepersa npocetienust Poccuiickoii denepanuu (mpoToKoi ot 3
nexadps 2019 r. Ne [TK4BH).
Heau ndyyenus pusnku:

NPHOOPETCHHE HWHTEpPEeca M CTPEMIICHHS OOydYaromuxcsi K HaydYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIICKTYalIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE€ TTO3HAHUSA U (opMUpOBaHUE
MCCJIEI0BATEITLCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa H3y4YeHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHHUE TIPEACTABICHUN O POMU (DU3UKH IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTABICHWH O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHATBLHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTabHEUIIIeMy 00YUICHHUIO B 3TOM HAIPaBIICHUH.

JlocTKeHHME 3TUX IIeJIeld MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0rmiero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAaHWM O JAUCKPETHOM CTPOEHUW  BeEIlIecTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJEKTPHUUYECKHUX, MArHUTHBIX W KBAHTOBBIX
SABJICHUSIX;

MPUOOpPETEHUE YMEHUN OMUCHIBATH U OOBICHATH (DU3NUYECKHUE SIBICHUS C
WCIIOJb30BaHUEM MOTYYEHHBIX 3HAHUI;

OCBOEHHE METOJOB PpEIICHUS MPOCTEUIINX pPacyETHBIX 3aJad ¢
UCII0JIb30BaHUEM bu3nUecKux MoJIeTieH, TBOPUYECKUX u
MPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUI HAOIIOAATh NPUPOJIHBIE SIBICHUSI U BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThl M JKCHEPUMEHTAIbHBIC HCCIEIOBAaHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MHGOpPMALIUEH (PU3HMYECKOTO COJEpKaHUs,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DM3UKHU, aHATU3 U
KPUTHYECKOE OIICHUBaHUE WH(popMaIny;

3HAKOMCTBO €O c(hepamu poecCHOHABHON EeATeTbHOCTH, CBSI3aHHBIMU
¢ (GU3MKON, M COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUAX (PU3UUECKON HAyKH.

Ha wuzyudenue ¢usuku (60a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpasoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeJlel0), B 8
KJlacce — 68 yacoB (2 yaca B HeAento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIO).

[Ipennaraemslii B mporpaMMe no (uU3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKTep, YUUTEIb JI€IaET BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUBUAYAJIbHBIX OCOOCHHOCTEH
OOyJaroIMXCs, CIHUCKA AKCIEPUMEHTATBHBIX 3a/IaHHM, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3ukKe.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAOIIEro MUpa.

®usuka — Hayka o mpupoxae. SBinenHus npupoapl. Ousznueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi cCUCTEMa €IHHMII.

Kak ¢wusuka u JApyrue ecTECTBEHHbIE HAyKd H3Y4YalOT TPHUPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOJIOJEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue GU3nUeCcKUX SABJICHUH C TOMOIIBIO MOJIETEH.

Hemoncmpauyuu.

1. MexaHHWuecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usuyeckue MpuUOOPHI U MPOLEaypa NMPSAMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM IPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmnpeneneHue LEHbI IeIEHUS MIKaJIbl U3MEPUTEIBHOr0 Mpudopa.
2. U3mepenue pacCTOAHUN.
3. Hsmepenue oO0béMa XUAKOCTH U TBEPOTO TEa.
4. OnpeneneHue pa3MepoB MaJIbIX TEI.
5. M3Mepenue Ttemmeparypbl MpPU MHOMOIIM KUIAKOCTHOIO TEPMOMETpaA WU
JaTYUKa TEMIIEPATyPBhl.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3bI: JAIbHOCTH MOJIETA
HIapyKa, MyIIEHHOTO0 TOPU30HTAIBHO, TeM OO0JbllIe, 4eM OOJbIlIe BHICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenne wyactui BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacCTHUI[ C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue wyactuil
BEILIECTBA: IPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaum4eckux) Tesl. B3auMoCBsI3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M UX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauyuu.

1. HaOmionenune OpOoyHOBCKOTO JBUKECHHUSL.



2. HaGmionenue nuddyzuu.
3. HabGmonenne  siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BaHUEM

dororpaduii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUII MOJICKYJISIPHOTO TPUTSIAKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMO/IeliCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHUH. Pacyér mytu u
BPEMEHHU JIBUKEHUS.
SlBneHne wuHepUMM. 3aKOH HHEPUUHU. B3auMopeicTBHe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0OBEMa BeIECTBA.
Cuila KaK XapakTepucTUKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJa
TskecTd. Chlla TSHKECTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B MPpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HabGmrogeHne MexaHM4eCcKoro JBUKECHUS TeTa.
2. HM3mepeHue CKOpOCTH NPSIMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBneHus nHEpUUU.
4. HabnroneHue u3MEeHEHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEJL.
6. CrnoxxeHue cuj, HalpaBJIECHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK Jajiee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCThH paCTsLKEHHS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBI.

5. OnbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.



JaBnenue. CriocoObl yMEHBUIEHUS! U YBEIUYECHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0BbEma, TemmepaTypsl. llepemaua naBneHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS JKUJKOCTU OT TiyOuHbl. ['mapocraTuueckuit
napanokc. Coobaroniyecs cocyasl. ['uapaBnuyeckrie MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3AyIHON oOonouku 3emuu. Omnbit Toppuuemnu. M3mepenue armocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC(EpPHOTO JaBIEHUS OT BBHICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

[elicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmaroiuyecst CoCy/ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
T€Ja U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IUJIaBaHMs TeN: IUIaBaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpy>KEHHOM B
KUIKOCTh YaCTH TeJa.

2. OnpeneneHre  BBITAJIKHUBAIOIIEH  CWibl, JEHUCTBYIONIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CUIIbI, AEHCTBYIONIEH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA NOTpyKEHHOW B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U
onpenesieHne €€ rpy30noabEMHOCTH.

Pa3znes 5. PaGoTra u MoiHOCTh. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecust pblyara. [IpumeHeHue TmpaBuia paBHOBECUs phluara K OJIOKY.
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«3onoroe mnpaBuno» MmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprusi. KuHeTnueckass W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpallieHre OJTHOTO BUJIa MEXAaHUYECKOU SHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue padOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAJIBHOW IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHHE U KalWJUISIPHBIE SIBJICHUS. TEIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHs BHYTPEHHEW HHEPruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Buner TEIUIoNEepEeAaAYM:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruloBoro OanaHca. [lmaBinenue u
OTBEpJCBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJEIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(epHOro
JABJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TermoBbeix apurareneit KIIJ temmoBoro nBuratens.
TernoBble IBUTATENM U 3AIIUTA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmroneHune OpOyHOBCKOTO JIBH>KEHHSI.
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HaGmonenue nuddysuu.

HabOmroienre SBJIeHH CMauMBaHKS U KalMILIIPHBIX SBJICHHM.
HaoGmro1eHre TemioBoro pacumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Buae! Tennonepenayu.

OxnaxkiIeHue Ipyu COBEPIIEHUU PadOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HabGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaNIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTb JABJIIEHUS BO3AyXa OT €Tro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHON 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEeHHs BHYTPEHHEH DSHEpPruud Tejla B Ppe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TPH CMEIIMBAHUHM XOJIOTHOW W
ropsiuei BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METATUIMYECKUM HIHJIUHAPOM.

Onpenenenue yaeapHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yAaenbHON TEIIOTHI IJIABJICHHUS JIbJA.

Pazgen 7. diaekTpuyeckue ¥ MAarHUTHbIE SIBJICHHS.

OnexTpuzaums Ten. [[Ba pona 3JEKTpUUYECKHX 3apsnoB. Bzammonelicteue
3apsoKEeHHbIX Ten. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX T€J OT BEJIUYUHBI 3apsAI0B U PACCTOSHAS MEXKY TEJIAMH).

Onextpuueckoe noine. HanpsxéHHocTs snexTpuueckoro nois. ITpuHumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsi.
Ctpoenune aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHUE MPOBOJHUKA. YJEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
I ydactka uend. [locnenoBarenbHOe W mapayuiebHOE  COCAUMHEHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DReKTpUYeCcKre eNu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnauTtHO€E nosie. MarHuTHOE moJie 3eMJIM U €r0 3HAYEHUE I KU3HU Ha 3eMIl€.
OnbiT  Opcrena. MarHuTtHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. J[eMCTBME MArHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SBneHue 3ekTpoMaruuTHON MHaykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DNeKTpU3anus TeNl.
JIBa poaa 3JIEKTPUYECKHX 3apsI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U JIEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaThiecKast HHAYKIHUS.
3aKOH COXPAHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenrpoBaHue CUIIOBBIX JIMHUW 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHHUKH TOCTOSIHHOTO TOKA.
JIeCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B dKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIIepMETPOM.
. U3Mepenne 37eKTpuIecKOoro HanpsKeHUs. BOJIBTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUHN.
. B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJsie Toka. DJIEKTPOMAarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb MIOCTOSHHOTO TOKA.

HccenenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apagnes.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o v oW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOMACHHWIO DJIEKTPU3ANNHM TEI WHIYKIHEH W Tpu
COTPUKOCHOBEHHH.

HccnenoBanre AEMCTBUSL DJIEKTPUUYECKOTO IMOJSI HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD ANEKTPUIECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAHN IOMEPEIHOTO
CEUCHHMs ¥ MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIET0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYCCKOTO TOKA, BBIACISIEMOW Ha
pe3ucrTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT
HaNpsHKECHHS HA HEH.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TOCTOSIHHBIX MarHUTOB.
M3yyeHne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~MAarHWTOB TPH  HX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue nedcTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBUSA
KATyIIKH C TOKOM M MAarHMTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue nelcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KIIJ[ anekTpoaBurarebHOW yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SBJIEHUSA JJIEKTPOMAarHUTHOM HHIYKLUU:
WCCIICJOBAHUE W3MEHEHHM 3HAYEHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHMYECKOTIO JBWKECHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABHKeHUE. CpenHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHoe mpsMoinHelHHoe aBkeHue. CBoOonHOe
najgenue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHUE MO OKpYKHOCTH. Ilepmon u 4dacrora oOpauieHus.
JInHenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHUIMN CynepIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTM U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenue rutaHer Bokpyr ConHua. IlepBas xocMuueckass CKOpOCTb.
HeBecomocCTh U eperpy3Ku.

PaBHOBecue matepuanbHOM TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPIOIO TeJa C 3aKPETIIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3MeneHne umiynbca. UMIyabe cuiibl. 3aKOH COXPAHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U pabothl. [loTeHnanbHas 3Heprus Teia, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxaTon npyxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIHMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIHH.

Hemoncmpayuu.

1. HabGmoneHne MeXaHU4YeCKOro JABUKEHUS Tela OTHOCUTENbHO Pa3HBIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOIO U TOrO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanne Npu3HaKkoB PaBHOYCKOPEHHOIO JIBUOKEHUS.

HabGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.

HabGnrogenne MeXaHM4eCKUX SIBJICHU, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPABHOMEPHOM U  YCKOPEHHOM JBHXKCHUHU
OTHOCHUTENHHO KabnHeTa (PU3NKH.

3aBUCHUMOCTh YCKOPEHUSI T€Jda OT MAacChl Tela U JCHCTBYIOIIEH Ha HEro
CUJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOICCTBUM TEII.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca PYU HEYTIPYTOM B3aUMOJIECUCTBUH.

CoxpaHeHHe UMITyJIbCa MTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGmronenmne peakTHBHOTO JBUKCHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPIUU MPHU JBH>KEHUU TeJa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa JUisi pa3roHa W JAJBHEWUIIEro PaBHOMEPHOIO
JIBDKEHUS IAPUKA WIH TEIEKKU.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MNpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBIJKCHUU 0€3 HauajbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM NpPHU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOW CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHUE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBaHnne 3aBUCUMOCTH  CHJIBI TPEHMS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOT'O JJaBJICHUSI.

Omnpenenenue kodpduiireHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue paboThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenue pabOTHl CHIIBI  YIPYrOCTH TIpU  TMOJABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOABUKHOTO U IMOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS SHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBmxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TEpUOI,
4acToTa, aMIUINTy1a. MaTeMaTHYeCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
SHEPrUU MPH KOJI€OATETBHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BeiHyxkzaennole — kojeOanus.  Pe3onanc.
Mexanudyeckue BoJIHBI. (CBoOWcTBa MeXaHMYeCKuUX BOJH. IIpojmonbHble U
onepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrHpOCTPAHEHUS.
MexaHn4uecKkue BOJIHbI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomkocTh 3ByKa u BbicoTa TOoHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojie0aHuWii Ten IOJA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenune BRIHYKIEHHBIX KOJIeOaHU U pE30HAHCA.
PacnpoctpaneHre npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).
HaGmrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTUYECKUI PE30OHAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue dYacTOThl W TEpHoja KoieOaHU MaTeMaTUYeCKOro
MasTHUKA.

2. Ompenenenuie 4acTOTh M EPUOJIA KOJIEOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJA KOeOaHUH MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEPUOIA KOJNIEOAHUN MPYKUHHOTO MAasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJeOaHUN rpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

6. ONbITBI, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  MEpPUOJA  KoJeOaHUii
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Pazgen 10. Di1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHele  BoiHBL  (CBolicTBa
AIEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOJHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMIBHOTO

tenedoHa.

Paznen 11. CBeToBbIE SIBJICHUS.

JlyueBass  moxmenr  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHeinHoe
pacrpoctpanenue ceera. 3atmenust Connna u Jlynel. Otpaxenune ceera. Ilimockoe
3epKajno. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYyTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TOJHOIO BHYTPEHHEIO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnydet B smH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onTuyeckass cucteMa. biIn3opyKocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOEe pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuyecKkuii CBETOBO/I.

Xox mydeit B coOuparoliei JIMH3e.

XoJ Jiydel B paCCEUBAIONIEH JIMH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[TpuHuun aeiictBus ¢oToamnmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [lonmy4yenue 6em0ro cBETa MPH CIOKEHUH CBETA PAa3HBIX I[BETOB.

L 0 N o Uk wWwN e

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanne 3aBUCMMOCTH yrja OTPa)K€HUs CBETOBOrO Jydya OT yrIiia
naJICHuUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTHU yTiia MPEJOMIICHHUS CBETOBOIO Jiyya OT yrijia
NaJieHUs] Ha TPAHULE «BO3AYX—CTEKIIO».



4. TlonmydeHue n300pakeHHI ¢ MOMOILBbIO COOUPAIOLEH JIHH3BI.
Omnpenenenne (HOKyCHOTO PACCTOSIHHSI I ONITUYECKON CHIIBI cOOMparomen
JIVH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OETIOr0 CBETa B CIEKTP.

7. OOBITBI IO BOCHPUSTHIO I[BETA MPEAMETOB MPHU WX HAOIIOJACHUU uepes
I[BETOBBIC (PUIIBTPHI.

Pa3nen 12. KBaHTOBLI€E SIBJICHHS.

Omnwitel Pe3epdopna u mmanerapHas Mojenb atoma. Mogmens atroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBaHTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxens aroMmHoro sapa. Msorombsl. PaamoakTuBHbIE
npeBpauienus. [lepron nonypacnaaa aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHs 3apsS0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sneprun ConHua u 3BE3 .

Snepnas sHeprernka. J[eMCTBHsS paauOaKTUBHBIX H3IYyYCHMM HA JKUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoaa.

4. HabGnroneHnue TpekoB B kKamepe BuiibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYyUYEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaOnronenue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTHUIIBI 0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MIPEAHA3HAYEH JJI1 CUCTEMATHU3aluu
u  0000IIeHUs  MPEIMETHOTO  COAEpXKaHUS UM ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs OATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0ydaromuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMeT.

[Ipu U3ydYeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METanpeJMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTBh: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS



SBJICHUU NPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBSACHITH (PU3UUYECKUE
ABJICHUSI, NPUMEHSS [IOJYYEHHbIC 3HAHWS, pelmarh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIMATBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia pealn3yercs
32 Cu€T TOro, 4YTOo OOydYarolIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTb M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;
WCITOJIb30BATh HAYYHBIE METO/Ibl UCCIIEIOBAHUS (PU3HUECKUX SIBIICHUN, B TOM
4yucie 11 IPOBEPKU TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBACHATh HAy4HbIE OCHOBBI HamW0OJIe€ BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIb30BAHUS PA3IMNYHBIX HUCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
DHEPIUH.

Dopmut yuema padoueil npozpamme 60CRUMAHUA 8 PAdOUell npozpamme no
dusuke ona 7-9 knaccoe

[ToOy>xxnenue oOydaromuxcs co0JII0AaTh HA YPOKE OOMIETPUHATHIE HOPMbI
MOBEJICHUS, TIPaBUJIa OOIICHHUS CO CTAPIIUMU (TIeIarOrMueCKUMU PaOOTHUKAMU) U
CBEPCTHUKAMHU (00YYArOITUMHUCS ), PUHITUIIBI YUeOHON AUCITUTIIIMHBI U
cCaMOOpTraHHU3aIIH.

— IlpuBneyeHne BHUMaHMs 00YUYaIOIUXCS K IEHHOCTHOMY aCTEKTY U3y4aeMbIX
Ha ypoKax IMpeIMeTOB, SIBICHUH, COOBITHI uepes:

— JIEMOHCTpAINIO 00yYaroIUMCsl TPUMEPOB OTBETCTBEHHOT0, TPAXIAHCKOTO
TIOBEICHUS, TIPOSBIICHUS YEIOBEKOIIOOMS 1 T0OpOCEPIeYHOCTH — OOpalieHne
BHUMAaHWS HA HPABCTBEHHBIC aCTICKThI HAYYHBIX OTKPBITUH, KOTOPBIE H3yYalOTCs B
JTAaHHBI MOMEHT Ha YPOKE;

Ha SIPKUX JEATEICH KYJbTYpPhl, YUCHBIX, IIOJUTUKOB, CBA3aHHBIX C N3y4Ya€MbIMH B
JTAHHBIA MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbIA OHU BHECIIM B PA3BUTHE HAIIEH
CTpaHbl U MUPA, HA TOCTOMHBIC TOJAPAKAHUS TPUMEPHI UX KU3HU, HA MOTHBBI UX
MOCTYIIKOB;

— UCMOJIb30BaHUE Ha ypokax UHGOpMAIIMU, 3aTParuBarolle BaxHbIe
collabHbIE, HPABCTBEHHBIC, STUUECKUE BOMPOCHI

Hcnonp30BaHre BOCIUTATENBHBIX BO3MOXKHOCTEN COACPKaHUS yUeOHOTro
npeamera Juisi GOpMUPOBaAHUS Y 00YUAIOIIUXCSl POCCUNCKUX TPATUIIUOHHBIX



JTyXOBHO-HPABCTBEHHBIX U COIMOKYJILTYPHBIX IEHHOCTEH uepe3 moa0op
COOTBETCTBYIOIINX TEKCTOB ISl YTCHUS, TPOOJIEMHBIX CUTYaLUM JIJIs1 0OCYKICHUS
B KJ1acce

NunuuupoBanue o0CyXI€HHM, BbICKa3bIBAHUI CBOEIO0 MHEHHSI, BHIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITUSM, SIBJICHUSM, JIUIAM.

BrurodueHne B ypoK UTPOBBIX MPOLIETYP, KOTOPBIE TIOMOTAOT MOIEPKATh
MOTHBAIIMIO 00YYAIOMIMXCS K MOJTYYCHUIO 3HAHUN, HATAXKUBAHUIO TTO3UTUBHBIX
MEKIIMIHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTAI0T YCTAaHOBICHUIO
no0poskenaTebHOM aTMOochephl BO BpeMs ypoKa.

[IpumeHeHre Ha ypOKe UHTEPAKTUBHBIX (HOPM pabOThI, CTUMYJIUPYIOIINX
MO3HABATENbHYI0 MOTUBALIUIO O0YYarOIINXCA.

[IpumeHeHune rpynnoBoil paboThl WK padOThI B Tapax, KOTOPbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM paOOThI U B3aMMOCHCTBUIO C IPYTUMHU
00y4YaroIMUCH.

YcTaHoBI€HUE YBOKUTEIBHBIX, TOBEPUTEIbHBIX, He(POPMaTbHBIX OTHOIIEHUHN
MEXIy YUUTEJIEM U YUeHUKaMH, CO3/IaHiE Ha YPOKaX SMOIIMOHAIBHO-KOM(OPTHOM
CpEBbl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKu Ha yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(bu3UYeCKO HAYKH;

- ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXJAEHUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THYECKUX IPUHLHUIOB B JEATEIBHOCTH
YUYEHOTI0;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

- BOCTIPUATHE DCTETHUUECKHX KadeCTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HAaHHME IIEHHOCTH (HU3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTABISIOLICH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOW Jt0OO03HATENBLHOCTH, MHTEpEca K HCCIEA0BATEIIbCKOM
NEATEIBbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE30MAaCHOTO TMOBEACHHS Ha
TPaHCIOPTE, HAa Joporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKA peQIEKCUM, MPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B pPEIICHWU MPAKTUYECKUX 3aj1ay (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOW W



COLIMAJIBHOM HAIpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHCIEe U (DPUIUYECKUX
3HAHUU;

e - MHTEpEC K MPAKTUYECKOMY M3YUECHUIO MPOQeCcCcHil, CBA3aHHBIX C (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUEHTALMsSI HA TPUMEHEHHE (PU3MYECKUX 3HAHMM U1 pElICHUs 3aJad B
o0lacTi OKpY’Kalolled Cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLEH Cpeibl;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa AKOJOTMYECKUX IMPOOJEeM U IyTed X

pEIICHUS;

e 8) aganTanuu K HU3MEHSIOUIUMCH YCJIOBHAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBHU TIPH BBINOJHSHUH HWCCICIOBAHUN H
MIPOCKTOB (HU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHUX,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO
IEATEIbHOCTD,

e - MOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM YHCIE€ (OPMYITHPOBATH
UJIeH, MOHATHUSA, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH
(1)56370:97 8

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUA B TPHUOOPETCHHH HOBBIX (U3HUCCKUX
3HAHUU;

e - CTpEMJICHHE aHATM3UPOBATH U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHMS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTaTte OcCBOCHHsS mporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTAaNpeMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYyJATUBHBIC
yHUBEpCAIbHBIC yUeOHBIC TCUCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble JjornuecKkue 1eMCTBUA:
e BBIABIAThP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(stBIEHUN);



YCTaHABIIMBATh CYIICCTBECHHBIN MPU3HAK KJIACCU(DUKAIIMYA, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHHSI,;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B paCCMaTPUBACMBIX (PaKTax,
JTAHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHYUHHO-CJICICTBEHHBIC CBSA3M NPHU HM3YyYCHUU (PU3NICCKUX
SIBICHUH ¥ MPOIIECCOB, JICIAaTh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX
Y WHIYKTHUBHBIX YMO3aKJIFOUCHUH, BBIIBUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(hU3UYCCKUX BEITMYHH;

CaMOCTOATENILHO BBIOUPATh CMOCOO pelieHuss Y4eOHOUW (U3HUECKOM
3amaun (CpaBHEHUE HECKOJBKUX BapHaHTOB pEIEHUs, BHIOOP Hamboiee
MOIXO/ISIIIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble ncciienoBarejbcKe AeCTBHUA.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HAHUS;
IPOBOJIUTH 110 CAMOCTOSITEIFHO COCTABIIEHHOMY ILIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HcchaeAoBaHUEe (U3HUYECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TNPHUMEHHUMOCTb U  JOCTOBEPHOCTh HH(OPMALIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICJIOBAHUS WU SKCIICPUMEHTA,

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNS;

MPOTHO3MPOBATh BO3MOXKHOE JajbHeWmiee pa3BUTHE  (PUINUECKUX
MPOLIECCOB, a TAK)KE BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MIPUMEHSThH Pa3JIMUHbIE METO/Ibl, THCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orObope MHpOpMAIMK WIH JAHHBIX C Y4ETOM MPEIJIOKEHHOW ydeOHOU
(hu3nYeCKOM 3a1a9H;

aHaJU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH MHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpeICTaBICHUS;

CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIPEACTABICHHUS
uHpopMalMu M WUIIOCTPUPOBATh pellaeMble 3aJadyd  HECJIOXKHBIMU
CXeMaMH, uarpaMMaMu, HHOH rpadukoi 1 X KOMOMHAITUSIMH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE IelCTBHSA:

B XOA¢ OOCYXICHHS Y4COHOro MaTepHalia, pe3yJbTaTOB J1aOOpaTOPHBIX
paboT U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 3a7a4d U TOJICpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;

COMOCTAaBIISATh CBOM CYXKICHUS C CYXIACHUAMH JPYTUX YYaCTHUKOB
auanora, OOHapy»XUBaTh Pa3IUYKe M CXOJICTBO MTO3UIIHA;



BBIP@XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPECTABIATh PE3yIbTaThl BBHIIOIHEHHOTO (PU3NYECKOTO OIbITA
(aKCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

NOHMMaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW palbOThl MNpU PELICHUH KOHKPETHOH (umyeckon
poOJIeMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: paclpeleNiaTh poiH, OOCYKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HANpaBICHUIO W KOOPJAUHHUPYS CBOU JACUCTBUS C JAPYTUMHU
YJICHAMHA KOMAaH]IbI;

OLIEHHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA

CaMoopraanaunﬂ:

BBISIBIISATh NIPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOIUX
11 perieHust GU3NYeCKruX 3HaAHUM;

OPUEHTHPOBATbCS B  PA3NMUYHBIX MOAXOAAX MPUHATUS  pEIICHUN
(vHAMBUAYaNbHOE, MPHUHATUE PEUICHUS B TPYIIE, MPUHITHE PEIICHUM
rpynmoi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelieHus: (pU3nueckoi 3a1auu win
IUIaHa MCCIIEA0BaHUS C y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh MIpe/ijiaraeMble BAPUAHTHI PEILICHU;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIL, 3M0Hl/IOHaJIbHLII7[ HHTCIJICKT.

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHHSI  (HEJIOCTHKEHUS) PE3yIhbTaTOB
JESTENBHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJIE B XOJ BBITIOJHECHUS
(bU3UYECKOT0  HCCIIEIOBAaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIINXCS CHUTYallMii, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA 1IEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJi€ CIopa WIH JUCKYCCHH
Ha HAYYHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIrOro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MPHU perieHN (U3NIECKUX 3a/1ay WU
B YTBEPKIACHHIX HA HAYYHBIC TEMbI M TAKOE 7K€ MTPABO JIPYTOro.



ITPEAMETHBIE PE3YJIBTATDBI

K xoH1y 00ydenus B 7 Kiaacce npeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

UCIIOJI30BaTh  TOHATHS:  (PU3WYECKHME W  XUMHUYECKUE  SIBJICHUS,
HaOJIIOICHHE, DKCIIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIIMHENHOE), TPACKTOPHUS, PaBHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath siBiaeHus (auddysus, TEmIoBOE JABUKEHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpLUs,
B3aMMOJICHCTBHUE TEJI, paBHOBECHE TBEPABIX TEN C 3aKPEIJIEHHON OChIO
BpaleHus, Tepenada AaBiICHUS TBEPABIMU TeEJIaMHU, XHUAKOCTIMU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJ, [MpEeBpaIleHUs
MEXaHUYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh TMPOSIBICHHE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpY>KalollleM MHpe, B TOM uHcle (U3UYECKUEe SBICHUS B MPUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpojie, ACUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EPHOTO aBJICHUS HA KMBOW OpraHU3M, IUIABaHHWE PHIO, phlUyaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUM;
OMUCHIBATh U3yYCHHBIE CBOMCTBA Te U (U3UYECKUE SIBJICHUSI, UCIOJIb3YS
¢dbu3nyeckre BEIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTU, CHJIa TSKECTH, BEC
Tella, Cuja TPEHUs, JAaBlieHHWEe (TBEPAOTO Teia, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(PQUIIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TMOTCHIMalIbHAs DHEPrusi), MPU OMUCAHUMU MPABUIHHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEJIHMYWH, HX
0003HaueHUsT W €IUHUIIBI (U3MUECKUX BEIUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTHUMH BEJIUYMHAMH,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SIBJICHUS W IPOIIECCHI,
UCIIOJIb3YsI TIpaBUjia CJIOXKEHUs CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBWIO paBHOBECHs phruara (0oka),



«30JI0TO€ TPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUs MEXaHUYECKOM
DHEPTrUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHpPOBKY 3aKOHA U
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh NIPUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEeHHE u3 1-2
JIOTUYECKUX II1aroB ¢ ONopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PUINUYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJb3ys 3aKOHBI H
dbopmynbl, CBsA3BIBatOUIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIJIOBHS 33/1a4d 3alHChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3HUUECKUE
BENTMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUYETHI, HAXOJWTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE NJIsl PEIICHUS 3aJ]a4, OLIEHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3UUECKOM BEIMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXXHO pEHIUTh HOpPH MOMOLIU
(bu3NYECKUX METOAOB, B OMMCAHUH MCCIIEOBAHMUS BBIICTSATH IPOBEPSIEMOE
MpEANoyioXKeHne  (TUIOTe3y),  pa3inyartb W UHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HaxXOJWUTh OIIMOKM B XOJI€ OIbITa, JeiaTh
BBIBO/IBI 10 €0 PE3yIbTaTaM;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(buznyecKux CBOICTB Tel: dbopmyIUpoBaThH MIPOBEPSIEMBIEC
MIPEANOIO0KEHNS, COOMPATh YCTAHOBKY U3 MPEUIOAKEHHOI0 000py0BaHUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIIMPOBATH BHIBOJIBI;

BBIIIOJIHATh TPSAMBIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChbl Tena,
o0béMa, CHUJBl M TEMIEpaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
M(POBBIX MPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMYUHBI OT
JIpYrol € HCHONb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYILErocs Tejla OT BPEMEHU [BHKEHUS TENd, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IIOIIAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUTMHEHHS TPYXUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
NOTPYKEHHOM YacCTH Tela M OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IUIaBaHUs TEJl, YCIOBUW paBHOBECHs pblyara U OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM  Y4e€OHOTO UCCIEeNIOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, Clenys MNPeJIo)KeHHOMY IUIaHy, (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKHUX BEIMYMH B BUJE



MPEVIOKCHHBIX TAOMUIl U TPAPUKOB, JENaTh BBIBOJBI 10 pe3yjbTaTam
WCCJICIOBAHNS,

NPOBOJIUTh KOCBEHHBIC H3MEpPCHHS (U3MUECKHX BEJIMYUH (TJIOTHOCTH
BEIIECTBA KUJKOCTH UM TBEPJAOTO Tela, CWJIA TPEHHS CKOJIBKCHHS,
JaBJICHWE  BO3MyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByMOIas  Ha
MOTPY’KEHHOE B JKUIKOCTH TENO, KOA(DPHUIMEHT TIOJIE3HOTO EHCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIIUU: TIPU
BBITIOJIHCHUH W3MEPEHHU COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHNE UCKOMOW BEJTMYHHBI,

COOJTFOIAaTh MpaBUiIa TEXHUKU O€30TMaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh MPUHIINAIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepHU30BaTh NPHUHIMIBLI  JIEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOJIINITHUKK, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BRICOTOMEP, TIOPIIHEBOK HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBICHHN M HEOOXOAuMble (PU3NYECKHEe 3aKOHBI
M 3aKOHOMEPHOCTH;

MPUBOANTh  MpUMEpPhl  (HaxXoaWTh HHPOpMANIMIO O  TpUMEpPax)
MPAKTUYECKOTO HWCIOIB30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOU
KU3HU JI71s1 obecrieueHrs 0e30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY KAIOIIEH Cpeie;

OCYIIECTBJIATH OTOOpP HWCTOYHMKOB wuH(popMmanuu B HWHTEepHeTEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUW ® TYTEM CpPaBHEHUS PAa3MYHBIX HCTOYHUKOB BBIJCIATH
uH(DOpMAITUIO, KOTOpas SIBISICTCS IMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPH BBITTOJTHCHUHM yYEOHBIX 3aJaHUN HAyIHO-TIOMYJIIPHYIO
auTeEpaTypy  (U3MUECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetu MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIC W YCTHBIC COOOICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie MyOJUYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yjbTaTax MPOCKTOB
WA Y4eOHBIX HCCIEIOBAaHUN, TIPU O3TOM TPaMOTHO HCIIOJIb30BaTh



M3YUYEHHBbI TMOHATUHHBIN amnmapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUJICHUE NTPE3CHTALIAEH;

OpU BBINOJHEHUM Y4E€OHBIX MPOEKTOB W HCCIECJOBAHMH paclpeaessiTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3aJladaMH,
CIEIUTh 3a BBINOJHECHUEM IUIaHA JEUCTBHUM, aJcKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaA B  JEATEIBHOCTh  TPYNNbl,  BBICTPAWBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoH1y o0yuenus B 8 kiaacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:

WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMopdHBIE Tea, HACHIIICHHBIH W HEHACBHIMICHHBIM Tap, BJIAXXHOCTH
BO3/yXa, TeMIleparypa, BHYTPEHHSAS DSHEPTUsi, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, SJEKTPUUECKOE T0JI€, TPOBOJHUKHU
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
paziuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE U CXKaTHhe, TeIvionepesaaya,
TEIUIOBOE PaBHOBECHUE, CMAayMBaHWE, KalWJUISPHBIC SIBJICHUS, MCIapeHUeE,
KOHJICHCAIMS, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEnI0nmpOBOHOCTb, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPSIOB, NEUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOTO TMOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMATrHUTHAS UHAYKIIHS)
[0 ONHUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (DU3UUECKUX  SIBJICHUUA B
OKpY’KaloleM MHpEe, B TOM 4HCIe (U3NYECKHE SBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATXKCHUE U KaNWUISIpHbIE SBJICHUS B IPUPOJIE,
KpUCTaUIbl B mpupoje, u3nydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
SBJICHUSI B atMocdepe, dIEKTPUISCTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3emuH, Jpedd MoIOCOB, pOJb MArHUTHOTO TOJISL JJis JKU3HU Ha
3emJie, MOJISIPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3374y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUU;

OMUCHIBATh U3yYCHHBIE CBOMCTBA Te M (DU3UYECKUE SBJICHUSI, UCTIOJIb3YS
bu3nYecKue BETUYHHBI (TEMIIepaTypa, BHYTPEHHS YHEPTHUs, KOJTUIECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAs TeEIIOTa
IJIaBJICHUS, YJeJbHAas TeIioTa IMapooOpa3oBaHus, YJAEJIbHas TeIioTa
CropaHusi TOIUIMBA, KOA(PPUUIMEHT TOJIE3HOTO [JEWUCTBUS TEIJIOBOM



MAalllMHbI, OTHOCUTEJBHASl BIAXHOCTH BO31yXa, JJIEKTPUUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHHWE, CONPOTHUBIICHWE IPOBOJHMKA,
yACIbHOE  CONPOTHBIEHHWE  BelIecTBa, paboTa W  MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPH  OMNHCAHUU MPaBUIBHO  TPAKTOBATh
(U3MYECKUI CMBICH UCHOJIb3yeMbIX BEJIWYMH, 0003HAUYEHUS M €OUHULIBI
bu3NYeCKUX BENIWYUH, HAXOAUTH (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMUMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA Tel, (U3UYECKUE SIBJICHUS M IPOIECCHI,
UCIIOJNIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU
CTPOEHHUs BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJIsl yyacTKa 1eNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMsI DJHEpPruM, NOpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIlMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalMid NPAKTUKOOPUEHTUPOBAHHOI'O XapakKTepa: BBISABIISTH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYeCKUx
IaroB ¢ omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBHUS, HCHOJIB3YsS 3aKOHBI U
dbopMyIbl, CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlW3a
YCIIOBUS 3a/1a4M 3aIlUCBhIBATh KPATKOE YCIIOBUE, BBIABILITH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7add, BbIOMpaTh 3aKOHBI U  (QPOPMYIIBI,
HEoOXoAuMble JUIsl €€ penieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HAUCHHE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOIIU
(GU3HYECKUX METOJOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAHUS, BBIICIATDH
MIPOBEPSAEMOE  MPEIIONOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIIE0OBAHUSA, A€aTh BBIBOJIBI;

MPOBOJUTh OMBITHI 1O HAOMIOACHHIO (U3HYECKUX SIBICHUA WU
(U3UYEeCKUX CBOMCTB TeJ (KaMMIISPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TpPH MU3IYYEHUH OT LBETa M3JIydaromen (MOrJIonaromieil)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPbl KUIAKOCTH U
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHUCTBUE
AJIEKTPUYECKUX 3aps0B, B3aUMOJCUCTBHE IIOCTOSHHBIX MArHUTOB,
BU3yaJlM3allisl MAarHUTHBIX II0JIEM ITOCTOSHHBIX MArHUTOB, JEUCTBUSA
MAarHATHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBa 3JIEKTPOJABHUIATENSl IMOCTOSHHOTO TOKa): (OpPMYJIMpPOBATH
MpOBepsiEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000py/10BaHus, OMUCHIBATh XOJ1 ONbITa U (POPMYJIMPOBATH BHIBOBI;
BBITIOJIHATG ~ MPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpSOHKEHUS C MCIHOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DPU3MUECKHX BEIMYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYUHBI OT
APyrol C  HCHOJNb30BAaHUEM MPSAMBIX H3MEpeHUuil  (3aBUCHUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEYHOTO
CEYEHMSI U YACIBHOIO COIMPOTHUBIICHHS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJIHHUKE,
HCCJIEOBAHUE IOCJIEAOBATENBHOIO M IMApPAJUIEIBHOTO  COCAVMHEHUN
IPOBOJHUKOB): IUUIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHMs], CIEAys NPEeIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMIl W TpadHKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIEAOBAHMS;

IPOBOJUTh KOCBEHHbIE HU3MEpEHUA (PU3NYECKUX BeTUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJeNysl MPEII0KEHHON WHCTPYKLHMH, U
BBIYKCIIATHh 3HAUEHUE BEJIMYHHBI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPpH paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepHu30BaTh MNPHUHIMUIBI  JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOuHa, amMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW DHEPrUH, 3JIEKTPOOCBETUTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMUYECKHUX SIBICHUH U HEOOXOJIMMBIE
buznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA W H3MEPUTEIIbHbBIE
npuOoOpsl MO CXeMaM M CXEeMaTUYHBIM PHUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lelel ¢ MOoCIeA0BaTEeIbHBIM U MAapauIeIbHBIM COEIUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUECHHS 3JIEMEHTOB 3JIEKTPUUECKUX LIEeTIeH;



NPUBOANTh  MpPUMEpPhl  (HaXoaWTh  WH(OpPMAIMIO O  TIpPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (DU3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU MPpU OOpaleHuu ¢ mpudopamu u
TEXHHYECKUMHU YyCTPOWCTBAMH, COXPAHCHHUS 3JI0POBbS W COOIIOJACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (U3HUECKOTO COJEpKAHUS B
NHTepHeTe, Ha OCHOBE HWMCIOMIMXCS 3HAHWUH H TyTEM CpPaBHCHUS
JIOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIJACISATh HMH(POPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJTOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBIMOJIHEHUN YYEOHBIX 33aJlaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (U3MUYECKOTO  COJEp)KaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn HTEpHET, BiIaieTh MpuéMaMHu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
comepKaHWsi, B TOM 4YHCIE TyOIWYHO TPEACTABIATh PE3yJIbTAThI
MPOCKTHOM WJIM HCCIICIOBATEIHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCTIOJb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

NpU BBITIOJHEHUN YYEOHBIX MPOEKTOB W WCCIEIOBAHHWHA (PHU3UIECKIX
MPOIECCOB paclpeeNiaTh OOS3aHHOCTH B TPyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/[a4aMHt, CJICANTH 32 BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JESITENLHOCTD TPYIIIBI, BEICTPAUBATH KOMMYHHKATHBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoH1y 00ydenus B 9 kiaacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUIA:

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEILHOCTh MEXaHWYECKOTO IBIXKEHUs, AchopMarius
(ynpyrasi, mjiactuuyeckasi), TpPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHE KOJIeOaHusl U
BOJHBI, 3BYK, HHGPa3ByK M YJIbTPa3BYK, 3JICKTPOMATHUTHBIE BOJIHBI,
IIKaia 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JIalbHO30PKOCTbD,
CHEKTPbl UCITYCKAHUS U TOTJIOIIEHH S, anb(da, OeTa- U raMma-u3IydeHus,
M30TOIIbI, SiZIEpHAsi SHEPIeTHKA;

paznuyath sBJIEHUA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJI, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TeJ, PEAKTUBHOE JIBIDKCHUE, KOJICOATEIIbHOE NBIKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJICOaHUsI), PE30HAHC, BOJIHOBOE IBWKCHUE, OTPAKCHUE
3BYyKa, MPSMOJIMHEHMHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lIoKeHHE OEJIOTo CBETa B
CHEKTp H® CJIOKCHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
M3ITYYCHHS) TIO OMTMCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBICHUC;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNU B
OKpyXaroleM Mupe (B TOM uwncie (QU3UYECKHe SBICHUS B TPUPO/IE:
MIPWIMBBI ¥ OTJIUMBBI, ABIKEeHNE T1aHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBMKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMIIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 5X0, IIBETa TeT,
ONTUYECKUE SIBICHUS B TMPHUPOJE, OMOIOTHYECKOEe JCWCTBHUE BUIMMOTO,
yabTpaUOJIETOBOITO W PEHTTC€HOBCKOTO M3JIyYEeHUH, €CTECTBEHHBIM
pPaaVOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJTUOAKTHBHOE H3ITyUCHUE
NPUPOJHBIX MHHEPAJIOB, JEHCTBHE PAJIUOAKTUBHBIX W3JIyUYeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM TEPEBOJNUTh MPAKTHUUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UUECKUX
SIBJICHUU;

OMKCHIBATh M3yYCHHBIC CBOMCTBA Te M (M3UYECKHUE SBJICHUS, UCIIOJIB3YS
¢u3nYecKkue BENMWYWHBI (CpPEIHSSI W MTHOBEHHAs CKOPOCTh Tejia TpH
HEpPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpPEeMEIICHHe, MyTh, YTrioBas
CKOPOCTh, CHJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIAa TKECTH, YCKOPECHHE
CBOOOTHOTO TIAJEHWs, BEC Tejla, HUMITYJIbC TeNa, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPTUs TeJa,
MOJHITOTO HaJl MOBEPXHOCTHIO 3€MIIU, MOTEHIMATIbHAS HYHEPTUs CXKATON
NPy XUHBI, KHHETHYECKas OJHEpPrus, IOJHAs MEXaHW4YeCKas OSHEpTHs,
MIEPHOJT U YacTOTa KOJICOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMJICHHS CPE/Ibl), IPU OMHCAHUN
MPaBUIBLHO TPAKTOBAaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYHH,
0003HaueHUs W EIUHUIBI (U3MUYECKUX BEITWYNH, HAXOAWUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYUMHAMH,
CTPOUTH IpaMKU N3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITHYNH;
XapaKTepHU30BaTh CBOWCTBA T, (DU3UYCCKUE SBJICHUS W IIPOIECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHUs DHEPTHU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYNEPIO3UIIMK CHJI, TPUHIUI OTHOCUTETHHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MMITYJbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO M MAaCCOBOTO YHCET



OpHU SACPHBIX PEAKIHSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3aITUCBHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

OOBSACHATH (PU3NUYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX
11aroB C ONOpol Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiate pacy€THbe 3a4ayd  (OMHUparolIuMecs Ha cuctemMy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONIUE (HHU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alKChIBaTh KpPaTKOE
yCIIOBHE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIC IJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHHWBATh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUd (PU3NUECKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TP MOMOIIH
(bu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBIACIATH
IPOBEPSIEMOE  MPEIINONOKEHNE, OICHUBATh MPAaBWIBHOCTh IOPSJIKA
NPOBEJICHUS  MCCIEIOBAaHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OTIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIONEHUIO (PU3MYECKUX SBICHUN WU
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbioTOHA, 3akoHa
COXPaHEHHUsl HPHEPruH, 3aBHUCHUMOCTh NEpHUOAA KOJeOAHUN NPYKHUHHOTO
MasTHHUKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHh OT
aMIUTUTY]Ibl MaJIbIX KoJIeOaHUH, MPSIMOJIIMHEMHOE paclpoCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paXeHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pak€HHs IpeaMeTa B coOuparoIiei
JUH3e, HAOIO/IEHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB H3IIyUYEHUSs):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOTO Habopa
o0Opy/MOBaHUs, ONUCHIBATH XOJ OMbITA W  €ro  Pe3yJbTaThl,
(GhopMyITUPOBATh BHIBOIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesnsis
cpeqHee 3HAUYCHHE W3MEpPSIeMON BeIMYuHbl ((POKyCHOE paccTOsHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOp crHOcO0a HU3MEpPEHHUS
(M3MepUTeNHbHOTO TPHOOpa);

IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJbHOM CKOPOCTH, IEpUOAa
KoJie0aHWl MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HHUs CBETa OT yrja MaJeHWs W yria MPEeJOMJICHHS OT yriia



NaJieHns): T[UIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSTENFHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pE3yJNbTaThl MOJYYEHHOM 3aBHUCHUMOCTH
(bU3MYECKUX BEIWMYMH B BHUJE TAOIWIl U rpadUKOB, JEJIaTh BBIBOJBI I10
pe3yJibTaTaM HCCIICOBAHNUS;

NPOBOANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PpPAaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHUE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUUIUEHT
TPEHHsI CKOJBXKEHHs, MeXaHHM4ecKas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWN MaTeMaTHUYecKOro U MPYKUHHOTO MAasiTHUKOB,
ONTHUYECKasi CHJIa COOMpamIeld JIMH3bI, pPaJUOaKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUS, COOMpaTh SKCIEPUMEHTANIBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPCHHUS, CIEMYs MPEUIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IpH padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKK M3YUYEHHBIX (QHU3NYECKUX MOJIENIeH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHAs
MO/IEJTh aTOMHOTO SPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHUCIE:
CHHUIOMETP, NATUUKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pAaKeTa,
DXOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJEI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HUCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHHM U HEoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMbI M CXEMATHUHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB
OpU PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PaKEHHI B INIOCKOM 3€pKaJie U cOOMparolel TMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  [PUMEPaX)
MPAKTUYECKOr0 HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU U1 obecriedeHus 0€30MacHOCTH MPU OOpalleHUuu ¢ nMpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHUS B OKPY KAIOIIEH CpeIe;

OCYIIECTBJIATh TMOUCK HHPOpMauu (U3NUECKOTO COJEP)KaHHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYSI TOMCKOBBINA 3aMpoc, HAXOAUTh



IyTH OINpPEAEIICHHs] IOCTOBEPHOCTU MOJIYYEHHON MH(POpPMALIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JONIOJIHUTENbHBIX HCTOYHUKOB;

UCIOJIb30BaTh IPU BBINOJIHEHUN Y4E€OHBIX 33JIaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOrOo COAEpXNaHHs, CIPABOUYHbIE MaTepHUalbl,
pecypcsl cetu HTEepHET, BianeTh NpUEMaMH KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(GOpMALlMU W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
nyOJIMYHO IPECTaBISITh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATENBHOCTH, IIPU OTOM TI'PAMOTHO  HCIOJIB30BaTh  HM3yYCHHBIN
MOHATUUHBIN anmapar Hu3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Tpe3eHTalel ¢ yd4€ToM O0coOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KITACC
DJIeKTPOHHBIE
(undposbie)
KosanvecTBo yacos oOpa3oBaTejibHbIE
HaumenoBa pecypchl
N HHE OcHOBHBIE BUBI 1eATEJbHOCTH 00 y4aI0IIUXCS
]
pa3aenoB u Ipak-
n/n B  Kour- P
TEM THYECK
c POJIbH
NMporpamMmslI He
e ble
r abor
p pador
0 bl

bl

Paznea 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOLIEro MHUpa

BrisBrienue paznuaunii Mexay GU3HUIECKUMHU U
XUMUYECKUMHU MPEBPAIICHUSIMU.

Duzuka - bubnuoreka [IOK PacnioznaBanue u knaccupukanys GU3MIECKUX sBICHUN:
1.1 HayKa o 2 https://m.eds00.ru/7f4161 | MEXaHUYECKUX, TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U
pupoze 94 cBeToBbIX. HaOmrogenue u onvucanue Gpu3ndeckux
SIBIICHUM

OHpCI[eHCHI/Ie OCHBI ACICHU A IIKAJIbI
u3MepHTenabHoro nmpudopa. Msmepenue

12 dusnuecKue 5 . ]:tI:6H;IOTe§a HO/I§f4161 JIMHEHHBIX Pa3MEPOB TEJ U MPOMEKYTKOB
: s://m.edsoo0.r 7
BEJTMYUHbI 94p U BPEMEHH C YU4ETOM MOTPENIHOCTEH.

N3mepenne o0beMa KUAKOCTH U TBEPAOTO
tena. Mi3smepenue remneparypsl pu
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EctecTBenHO
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TTO3HAHUS
Uroro no pazaeny 6

Pasznes 2. [lepBoHayasbHbIE CBeIeHNUsI 0 CTPOCHUM BelllecTBA
2.1 Crtpoenue 1 bubmuorexa [JOK

MOMOIIM XKUJKOCTHOTO TEPMOMETpPA U
JaTYUKa TeMIIEpaTyphl.

BrInonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIOCOOOB U3MEPEHUST HEKOTOPHIX (PU3MUECKUX
XapaKTepUCTUK, HAIIPUMED, pa3MEepPOB MaJbIX 00BEKTOB
(BoJIOC, IPOBOJIOKA), YAAJICHHBIX OOBEKTOB, OOJIBIINX
PacCTOSHUMN, MaJIbIX TPOMEKYTKOB BPEMEHHU.
OO0cyxeHnue npeiaraeMbix Crioco00B

BbiBIKeHHE THITOTE3, OOBSICHSIONINX TPOCTHIC SIBJICHUS,
Harpumep:

— MIOYeMYy OCTaHABJIMBAETCS JBIXKYILEECS 10
FOPU30HTAJIbHON MOBEPXHOCTH TEJIO;

— [IOYEMY B XKapKYIO [IOro/ly B CBETJION OAEKIE
npoxJjaaHel, yem B TeMHOU. [Ipennoxenue crnoco6os
IIPOBEPKU TUIIOTE3.

[IpoBenenue uccienq0BaHus MO MPOBEPKE KAKOW -IH00
THUIIOTC3HbI.

[TocTpoenue mpocreimux Moaeneit GU3NIeCKuX sIBICHUI
(B BUE PUCYHKOB WM CXEM), HAIIpUMEp MaJIeHUue
IpeAMeTa; NPSIMOJIMHENHOE pacIpOCTPAHEHUE CBETa

HaGnronenue u nHTEpHpeTanus OIbITOB,
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JIBr>keHue u
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BelIeCTBa

https://m.edsoo.ru/7f4161
94

bubmnoreka IIOK
https://m.edsoo.ru/7f4161
94

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f4161

94

CBUACTCIILCTBYHOIINUX 00 ATOMHO-MOJICKYJIIPHOM
CTPOCHHUHU BEHIECTBA. ONBIThI C pACTBOPCHUEM PA3JIUYHBIX
BCIICCTB B BOJC.

Onenka pa3MepoB aTOMOB M MOJIEKYJI

C HCIONb30BaHUEM (poTorpaduii, MOJTy4eHHbIX HA aTOMHOM
cuiioBoM MuKpockore (ACM) — naboparopHast padora 1o
teme: «O1eHKa 1namMeTpa aroMa METOAOM PsIIOB

(c ucnonezoBanuem Qororpadwuii)». OnpenencHue
pa3MepoB MaJbIX Tell

Habmonenue u 00bsicHEHHEe OPOYHOBCKOTO
JBIDKEHUS U saBneHus nuddysun. [Iposenenue u
00BSICHEHHE OTIBITOB

110 Ha6JIIOI[eHI/IIO TCIIJIOBOI'O paClIMPCHUA I'a30B.
HpOBeZ[eHI/Ie U 00BSACHEHHUE OIBITOB

10 OOHAPYKEHHIO CHII MOJIEKYIISIPHOTO MPUTSKEHUS U
OTTaJKUBAHUS
Onucanue (C UCHONB30BAHUEM MIPOCTHIX MOJIEINEH)

OCHOBHBIX PA3JIMYUi B CTPOCHUH I'a30B, KUJIKOCTEN U
TBEPJIBIX TEJL

OOBsACHEHNE MaJIOM CXKMMAeMOCTH SKHUJIKOCTEH H
TBEPIbIX  TeJd, OOJBIIOW  CKAMAaeMOCTH  Ta30B.
OObsicHeHne coxpaHeHHus (OpPMBI TBEPABIX Tel U
TEKY4YECTH JKUKOCTH.

[IpoBenenune onbITOB, TOKA3BIBAKOIINX, YTO

B TBCPAOM COCTOAHUU BOJABI HaCTHULIBI HAXOAATCA B
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Pa3nen 3. /IBu:xeHune u B3aumMojieiicTBHE TeJl

bubmuoreka [{OK

Mexannueck
3.1 3 https://m.edsoo.ru/7f4161
o€ JIBIDKEHUE
94
Huepius,
3.2 P 4
macca, https://m.edsoo.ru/7f4161

bu6mmoreka [JOK

CpeIHEM Jalbliie APYyr OT Apyra (IIOTHOCTh MEHbIIIE),
4eM B JKUIKOM.

YcraHOBIIEHHE B3aHMOCBSI3H MEXKTy 0COOCHHOCTSIMU
arperaTHbIX COCTOSIHUM BOJIbI U CYIIIECTBOBAHHEM BOIHBIX
opranm3moB (MC — Ouonorusi, reorpadusi)

HccnenoBanrie paBHOMEPHOTO ABUKEHUS,
ompezeneHue ero npusHakos. HaGmonenue
HEPABHOMEPHOT'O JIBHIKCHUS

" OIIPEACIICHUC CTO OTJIMYMI OT PaBHOMCPHOI'O
JABHKCHUA.

Ornpenenenue CKOPOCTH paBHOMEPHOTO ABUKEHUS
(1mrapuka B )KMIKOCTH, MOJEIH JIEKTPUIECKOTO
aBTOMOOMIIA U T.1.). OnpeneneHue cpeaHel CKOpOCTH
CKOJIb)KCHHS OpYCKa WJIH IIapuKa 10 HaKJIOHHON
iockocTu. Pemenue 3a1ay Ha onpezesieHue myTH,
CKOPOCTH XU BpEMCHU PAaBHOMCPHOI'O JABUIKCHMUS.

AHanu3 rpaguKoB 3aBUCUMOCTHU YT U CKOPOCTH OT
BpPEMEHU

Pemenwne 3agaq Ha OMpeaAcICHNEC MAaCChl TCJIa, €ro o0beMa
" IJIOTHOCTH.

OObsicHEeHrEe U TPOTHO3UPOBAHUE SIBICHUN, 00 YCIOBIEHHBIX
MHepLueH, HalpuMep, YTO IPOUCXOAUT MPU TOPMOKEHUU
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HJIK pE3KOM MAaHCBPC aBTOMO6I/IJI5I, IIO4YCMY HCBO3MOXKHO
MTI'HOBCHHO IIPCKPATHUTL ABUKXCHUC Ha BCJIOCUIICAC NN
caMOKaTre u T. 1.

[IpoBeneHue 1 aHAIN3 OIBITOB, IEMOHCTPUPYIOLIUX
U3MEHEHHUE CKOPOCTHU ABUKEHUS TeJIa B PE3yJIbTaTe
JICCTBUS HA HETO JIPYrux Tell.

[TpoBeneHue U aHaIU3 ONBITOB, IEMOHCTPUPYIOIIHX
3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TeJIa OT €r0 MAaCChl

Ipu B3aMMOICHICTBHH TE.

W3mepenne Macchl Tea pa3IuyHbIMU CIIOCOOAMHU.
Omnpenenenue IOTHOCTH Tella B Pe3yIbTaTe U3MEPEHUS €ro
Macchl 1 00beMa

M3yueHune B3auMOJenCTBUS KaK TPUUMHBI U3MEHECHUS
CKOPOCTH Tena uiu ero aedopmaruu. Onucanue peaTbHbIX
CUTYallMil B3aUMOZEHCTBUS TEJ C IOMOILBIO MOJIEIIEH, B
KOTOPBIX BBOJMUTCS IMOHATHE U U300PKCHHUE CHIIBI.

W3yuenue cuiibl yopyrocTH.
HccnenoBanne 3aBUCMMOCTH CUJIBI YIIPYTOCTH

OT YIUIMHEHHsI pE3MHOBOTO IIHYpa WU MPYKUHBI (C
HIOCTPOSHHEM TpauKa).

AHanu3 NPakKTUYECKUX CUTYALNH, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CHIIBI YIIPYTOCTH (YIPYroCTh


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

Msi4a, KPOCCOBOK, BETOK JiepeBa U JIp.).

Anammz CHTyaHHﬁ, CBA3aHHBIX C SABJICHHCM
TATOTCHUA.

OO0bsicHeHre OpOUTATBHOTO TBUXKEHUSI TUTAHET

C UCIIOJIb30BaHUEM SIBJICHUS TITOTEHUS U 3aKOHA
WHEPLHH.

M3mepeHue Beca Tena ¢ IOMOLIBI0 JUHAMOMETPA.
O6ocHoBaHKE 3TOTO CII0CO0a U3MEPEHHUS.

Uroro no pazaeny

2
1

Paznen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

4.1

JlaBnenmue.
[Tepenaua
JIaBJICHUS
TBEPABIMU
TeJIaMH,
KHJKOCTSIMHA
Y razamu

bubmnoreka [IOK
https://m.edsoo.ru/7f4161
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Amnanu3 1 00bACHEHME OIBITOB U MPAKTUYCCKUX
CHTyaHHﬁ, B KOTOPBIX NPOSABIIACTCA CHUJIa JaBJICHHA.

O6ocHOBaHUE CTTOCOOOB YMEHBIIICHUS U YBEIMYCHHS
JaBJICHUS.

N3y4deHne 3aBUCUMOCTH JIaBIICHUS I'a3a OT
o0beMa U TeMIEPaTypHI.

N3ydeHne ocOOCHHOCTEMH Iepeiaun 1aBJICHHS TBEPIbIMHU
TeJlaMU, KUAKOCTAMH U razamu. O00ocHOBaHUE
PE3yIbTAaTOB OMBITOB OCOOCHHOCTSIMH CTPOCHUS BEIIECTBA
B TBEP/IOM, JKHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCIepruMEeHTaIbHOE JOKA3aTeNbCTBO 3aKkoHa [lackans.



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

Pemenune 3agaq Ha PacycT AaBJICHUS TBEPAOTO TCIIa

Hccnenosanvie 3aBUCUMOCTH JABICHUS KUAKOCTH OT
TITYOUHBI TIOTPYKEHUS U TFIOTHOCTH KHUJIKOCTH.

Habmonenue 1 00bsICHEHNE THIPOCTATUYECKOTO
napaJiokca Ha ocHOBe 3akoHa [lackans. M3yuenue
COOOLIAIOIINXCSA COCYIOB.

bubmuorexa [JOK Pemenue 3ama4 Ha pacueT AaBICHUS KUIKOCTH.
5 https://m.edsoo.ru/7f4161  OObscHeHHE PUHIIUIA JEHCTBUS THAPABINYECKOTO
94 npecca, MTHEBMaTUYECKUX MAaIllHH.

42 JlaBnenue

JKUIKOCTH

AHanu3 1 00bsICHEHNE PAKTUYECKUX CUTYAIINH,
JEMOHCTPUPYIOLIUX MPOSIBICHUE JABICHUS )KUIKOCTH U
3akoHa [lackans, HanpUMep IIPOLECCOB B OPraHU3MeE IIPH
I71yOOKOBOJIHOM HBIPSIHUN

aTMOC(EPHOTO JTaBJICHUS.

Anamus u O6I>HCH€HH€ OIIBITOB U MPAKTUYCCKUX
CUTYaIIHH, CBSI3aHHBIX C JeHCTBUEM aTMOC(HEPHOTO
JTaBJICHUS.

bubnunorexa [JOK OObsicHeHrE CyIeCTBOBaHMS aTMOC(ephl Ha
6 https://m.eds00.ru/7f4161  3emiie 1 HEKOTOPBIX IJIAHETAX MU €€ OTCYTCTBUS
94 Ha JIpyrux 1iaHerax u Jlyne.

43 ATtMocdepHo

€ JaBJICHUC

OObsicHeHrEe U3MEHEHUS TUIOTHOCTH aTMOC(eEpHI ¢
BBICOTOM M 3aBUCUMOCTH aTMOC()EPHOTO JaBJICHHS OT
BBICOTBHI.

Pemenune 3agaq Ha pacucT aTMOC(I)epHOFO


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

4.4

JeicTBue
JKUJKOCTU U
rasa Ha
MOTPYKEHHO
€ B HUX TEJIO

bubmnoreka [IOK
https://m.edsoo.ru/7f4161
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JaBJICHHUA.

N3yuenue ycrpoiictBa OapomeTpa-aHepouaa

DKCIepruMeHTATbHOE OOHAPY)KEHHE TCHCTBUS
JKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TENO.
OmnpeneneHne BHITAIKMBAIOUIECH CHITbI, JEHCTBYIONICH
Ha TeJO, MOTPYKEHHOE

B ’KHMJKOCTb.

[IpoBenenue u 00CYXIEHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh BBITAIKMBAIOIIEH
CHWJIBI, ICCTBYIOIICH Ha TEJO B KUIAKOCTH, OT 00beMa
MOTPYKEHHON

B XXUJAKOCTh 4aCTH TECJIa U OT IIJIOTHOCTHU
KNIKOCTH.

Ilposepka Hezasucumocmu blManKuéaroujeli CUbl,
Oelicmayroweti Ha meio 8 HCUOKOCMU, OM MACChl
meid.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE

oT 00beMa MOTPYKEHHOH B JKHUJIKOCTh YacTH Tena. Pemenne
3a/1a4 Ha TPUMEHEHUE 3aKOHAa ApXHUMEA U YCIOBUS
maBaHus Ten. KonctpynpoBanue apeomerpa

WIN KOHCTPYMPOBAHME JIOAKHU U OIIPENEICHUE €€
IPY30MOABEMHOCTH


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

Uroro no pazneny 2
1

Paznen 5. Pabora u MOIIIHOCTB. JHeEpPrUsi

OKCIEpPUMEHTAIBHOE ONPECIICHNE
MEXaHHYECKOW PabOThI CHITBI TSHKECTH TPH
[IJICHUU TEJa U CUJIbI TPEHUS

IIpU PaBHOMEPHOM IIEPEMELIEHUH Tea 110

Bubnuoreka [JOK TOPU30HTAJIHLHON MOBEPXHOCTH.
Paborta u
5.1 3 1 https://m.edsoo.ru/7f4161 .
MOIIIHOCTb 94 Pacuet MomHoCTH, pa3BUBaEMOil pH MOJbEME 110
T JICCTHHUIIC.
Pemenue 3amau Ha pacyeT MeXaHUYECKOM pabOThI U
MOIIHOCTH
Omnpenenenue BRIUTPHIIIA B CUJIE TPOCTHIX MEXAaHU3MOB
Ha MpUMepe pblyara, IoJBUKHOIO
Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.
Bu6miorexa [JOK HccnenoBanue yciioBusi paBHOBECHS pbluara.
59 Ipoctsre 5 1 https://m.eds00.ru/7f4161 OObHapyxeHne CBOWCTB IPOCTHIX MEXaHU3MOB
MEXaHHU3MBI 94 T '

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
UCTIOJIb3YEMBIX B OBITY M TEXHHKE, A TAK)KE B )KUBBIX
OpraHu3Max.

DKCrepuMEeHTaIbHOE J0Ka3aTeNbCTBO PaBEHCTBA paboT Mpu


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

IPUMEHEHUHU IPOCThIX MexaHu3MoB. Onpenenenne KI1J]
HAKJIOHHOMW IMJI0CKOCTH. Pelienue 3a1ay Ha IpuMEHEHHe
npaBuiia paBHOBecHs pblyara v Ha pacueT KIT/I
DKCHepUMEHTAILHOE ONpeeIIEHNE U3MEHEHUS
KWHETUYECKON U MOTEHIMATbHOM SHEPrUH Tella IPH €ro
CKaThIBAaHUHU 110 HAKJIIOHHOM TIOCKOCTH.

®opMyaMpoBaHUE HA OCHOBE UCCIIEIOBAaHUS 3aKOHA
COXpaHEHUs MexaHuueckoi sHeprun. O0cyxieHne

Bbu6nuoreka [LIOK TpaHull IPUMEHUMOCTH 3aKOHA COXPAaHEHUS DHEPIUH.
Mexannyeck
5.3 4 1 1 https://m.edsoo.ru/7f4161
ast SHeprus 94 Pemenune 3a1a4 ¢ UCIIOIBL30BAHUEM 3aKOHA
- COXpaHEHUSs YHEPTUH
Wroro no pazneny 1

PesepBHOE Bpems

OBLLEE
KOJIMYECTBO
YACOB I10 g 4 12

ITPOTPAMME


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

n/n

KoaudecTBO 9acoB

B
HanmenoBanue C
Kour IIpak
pa3iesioB U TeM E
POJIbHbIE  THYECKHe
NPOrpamMMBbl r
0 padoThI padoTsbI

Paznen 1. TenmioBble ABJICHUSA

11

CrpoeHnue u
CBOICTBA BelIeCTBa

DJICKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce

OcHoBHBbIE BU/ABI 1eATEeJILHOCTH
o0y4armmxcs

Hab6moienue u uHTEpHIpeTanys ONbITOB,
CBHUJICTEIbCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUHU BELIECTBA: OIBITHI C
pacTBOPEHUEM Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3anay4 1mo oneHNBaHUIO
KOJIMYECTBA aTOMOB HJIH MOJIEKYIT B
enuHuIEe 00beEMA BELLECTBA.

AHanu3 TeKcTa IPEBHUX aTOMUCTOB
(manpumep, pparmenra modmser Jlykpenus «O
HPUPOJIE BEIICH») ¢ U3II0KEHUEM 000CHOBaHHIA
ATOMHOM rumnoTe3bl (CMBICIOBOE YTCHHE).

Ornenka yoenuTeaIbHOCTH ITHX 000CHOBaHUH.
OO0BbsicHeHne OPOYHOBCKOTO JIBIKCHHS,
sBiIeHUS MU y3un U pa3nmuunii MEX1y HUMHU
Ha OCHOBE ITOJIOKEHUHN MOJIEK yJIIPHO-
KUHETUYECKOW TEOPHH CTPOCHUS BEUIECTBA.

OOBsicHEeHNE OCHOBHBIX Pa3JINuuii B


https://m.edsoo.ru/7f4181ce

1.2

TeruioBbie
MPOLECCHI

21

bu6nuoreka [JOK

CTPOCHHHU I'a30B, )KI/IIIKOCTef/’I 1 TBECPAbIX TCJI

C MCIIOJIb30BAHNEM TOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTpoeHus BelecTBa. [IpoBeieHne ONbITOB
10 BBIPAIIMBAHUIO KPUCTAIUIOB
IIOBAPEHHOM COJIM WJIM caxapa.
ITpoBeneHue u 0ObSICHEHHE OIBITOB,
JIEMOHCTPUPYIOLINX KalWIISIpHbIE
SABJICHUA U ABJICHHC CMa4YWBaHUA.

OOBsicHEeHHE PO KaNWJUISIPHBIX SIBICHHUH

JUTS TIOCTYIUICHHS BOJBI B OPraHU3M pacTEHHH.
Hab6monenue, npoBeaenue u 00bsICHEHHE
OITBITOB TTO HAOJIOZCHUIO TETTIOBOTO
paclIMpeHusi Ta30B, KUJKOCTEN U TBEPIBIX
tes. OOBsICHEHNE COXpaHEeHUs! 00beMa
TBEPABIX TeJI, TEKYUYECTH KUAKOCTH (B TOM
YHCIIe, Pa3HUIBI B TEKYIECTH IS PA3HBIX
JKUJIKOCTEH), TaBJICHUS Tra3a.

[IpoBeneHne OnbITOB, IEMOHCTPUP YEOIITHX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro oobema
Y HArPEBaHMS WM OXJIQXKICHHS, U UX
0OBSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHUSI.

AHanu3 MpakTUYECKUX CUTYAIINi, CBSI3aHHBIXCO
CBOMCTBaMH Ia30B, KUJIKOCTEH U TBEPIBIX TEIl

ObocHoBaHKE TPABUII U3MEPEHUS TEMIIEPATYPHI.

https://m.edsoo.ru/7f4181ce CpaBHEeHHE pa3IHYHBIX CIOCOOOB U3MEPEHUSIU



https://m.edsoo.ru/7f4181ce

mkan remneparypsl. HaGmronenue u o0bsicHeHue
OIIBITOB, JEMOHCTPUPYIOIIUX U3MEHEHUE
BHYTPEHHEW SHEPrUu Tejla B pe3yJibTaTe
TETUIoNepeiayd U padoThl BHEIIHUX CHUII

HaOnronenue n o0bsicHeHHE
OITBITOB, OOCYXICHUE TIPAKTHYCCKHUX
CUTYaIuH, TEMOHCTPUPYIOIIHUX
pa3IMyYHbIE BUBI TETUIONEpEIadn:
TEIUIONPOBOTHOCTh, KOHBEKIIHUIO,
n3iydenue. MccnenoBanue BiIeHUs
TEeImI000MeHa

IIPU CMEIIMBAHUN XOJIOIHON U TOPSIYE€U BOJBI.
HaGnroneHue ycraHOBIIEHMSI TEIUIOBOTIO
paBHOBECUS MEXKY TOPSIYEH U XOJIOAHON BOJOM.
Ormpenenenue (M3MepeHHe) KOIMIESCTBA
TEIUIOTHI, MOJIY4EHHOTO BOIOM IpU
TEII000MEHE ¢ HarpeThiM METAJUNINYECKUM
aHapoM. OnpeseneHue (M3MepeHHe)
yIEJIbHOM TEMJI0EMKOCTH BEIECTBA.

Pemenne 3amay, cBSI3aHHBIX C
BBIYMCIICHHEM KOJUYECTBA TEMIOTHI
TEIIOEMKOCTH

IpU TEIUIOOOMEHE.

AHanu3 cuTyalui MpaKTU4ECKOro
UCIIOJIb30BaHHMSI TETUIOBBIX CBOMCTB
BEII[ECTB M MAaTCPHAJIOB, HAPUMED, B
LeNAX SHEprocOepeKeHus:
TEIUION30JIALINS, YHEProcOeperaroIme



KPBILIN, TEPMOAKKYM YJISATOPHI U T. 1.

Ha0mronenne saBienmii
UCTIapeHUs U KOHICHCAIIHIH.

Hccnenosanue npouecca
HCIIApCHUA PA3JIMIHBIX
skunkocreil. O0bsiCHEHNE
SBJICHUH UCTIApEHUS U
KOHJICHCAllUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Habmronenue u o0bsIcHeHHE Tporiecca
KHIICHUSA, B TOM 4YHUCJIC 3aBUCUMOCTHU
TEMIIepaTypbl KHUIICHUS OT JIaBJICHUSI.

Onpenenenue (M3MEpeHNUE)
OTHOCHTEJIbHOM BIQKHOCTH BO3IyXa.

Hab6nronenue mporiecca riaBiaeHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAPUMED,
abaa. CpaBHEHHE MTPOIECCOB TUIABJICHHS
KPUCTAJUIMYCCKUX TEJ M pa3sMITrdCHHS

IpY HarpeBaHUHM aMOPQHBIX TeJl.
Onpenenenne (M3MepeHne) yaeabHOR
TEIUIOTHI TUIABJICHHS JIBJIA.

OO0OBsAcHeHNE SIBICHUHN TIaBJICHUSN
KPHCTALIM3AlUU Ha OCHOBE aTOMHO-
MOJISKYJISIpHOTO yaeHus.Pemenue 3a1ay,
CBSI3aHHBIX C BBIUMCIIEHHEM KOJIMYECTBA TEILIOTHI
B IIpoIleccax TEILIoNepeaaun Py IIaBICHUNN
KPUCTAJUIM3AlUY, UCTIAPEHUN U KOHICHCAIIUH.



Hroro no pasaciny

28

Paznen 2. DiiekTpruyeckue 1 MAarHUTHbIE SIBJICHUS

2.1

DNEeKTPUYECKHE

3apsizibl.

3apsKeHHbIE Tena 7
17870'¢

B3aUMOJICHCTBHE

bu6mmorexa [{OK
https://m.edsoo.ru/7f4181ce

AHanm3 cuTyauuii IpakTH4YeCKOro MpUMEHEeHHsI
SBJICHU IJIaBICHUS U KPUCTAIUIU3ALNH,
HampuMep, MOJIy4eHUE CBEPXUHUCTHIX
MaTepHaJIoB, COJIEBas IPeJika U JIp.

AHanmu3 paboThl ¥ 00BSICHEHNE TTPUHITUTIA
JEMCTBUS TEINIOBOTO ABUTATelsd. Brrunciaenne
KOJIMYECTBA TEIUIOTHI, BBIAEISIOMIETOCS IIPH
CrOpaHUH Pa3IMYHbIX BUAOB TomuBa, n KIIJ]
nsurarenst. O0CyXIeHHE YKOTOTHYECKUX
ITOCJICJCTBHI UCITOJIb30BaHU ABUTaTeNICH
BHYTPEHHETO CrOPaHMsl, TEMJIOBBIX U
TUJIPOIIICKTPOCTAHIIUNA

Hab6nronenue u nmpoBeieHre OMBITOB 110
SJIEKTPHU3AIMHU TEN MPU COTPUKOCHOBEHUHU U

UHIYKIUEH.

Habmonenue u 00bsCHEHNE B3aUMOICHCTBHS
OJIHOMMEHHO ¥ Pa3HOMMEHHO 3apsUKCHHBIX TEJL.
OObsicHEeHNE NpUHLUIIA AEUCTBUS AIEKTPOCKOIIA.
OObsicHEeHUE SBJICHUI AJICKTPU3AINU TTPU
COMPUKOCHOBEHHUH TEJT M MHAYKIIHEH C
HCIIOJIb30BaHUEM 3HAHUI O HOCHTEIISIX
AJICKTPUUECKHUX 3apS/IOB B BEIIECTBE.
Pacno3naBanue u 00ObSCHCHHE SIBICHHI
9JIEKTPU3AIIMU B IOBCETHEBHOM JKU3HHU.
Habnronenue u 00bsICHEHHE OIIBITOB,
WLTIOCTPUPYIOIINX 3aKOH COXPAaHEHUS


https://m.edsoo.ru/7f4181ce

QJICKTPUYCCKOI'O 3apsaaa.

Hab6nronenue onpITOB IO MOJETMPOBAHUIO
CUJIOBBIX JIMHUU 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue necTBUS 3JIEKTPUUECKOTO
TOJISI HA TIPOBOJHUKH U TUDJIEKTPUKH

Habmroienue pa3nuaHbIX BUIOB ACHCTBUS
3JIEKTPUIECKOTO TOKA U OOHAPYKEHUE ITHX
BUOB JICHCTBHS B IOBCEIHEBHOMN KU3HU.
Habnronenre BOZBHUKHOBEHHUS T'a30BOT0O
paspsiza U JIEKTPUIECKOT0 TOKA B KUIKOCTH.

COopka u ucIbITaHUE PIIEKTPUUECKOM
IETTH TIOCTOSIHHOT'O TOKA.

V3amepeHne CHITbI TOKa aMIIEPMETPOM.

N3Mepenwne 3IeKTpUIecKoro

HaNPsHKEHUS BOIBTMETPOM.
[locTosHHBII bu6nmoreka [JOK

2.2 2
sekTpudeckuii Tok 20 https://m.edsoo.ru/7f4181ce [IPOBEAICHHE 1 OGBACHEHHE ONBITOB,

JEMOHCTPUPYIOIINX 3aBUCUMOCTh

OJICKTPUYICCKOI'O COIIPOTUBJICHHA ITPOBOJHUKA
OT €ro JJIMHEI, IJI0maar IMOIIEepECYHOIO
CCUYCHHA U MaTCpHrajia.

UccnemoBanne 3aBUCUMOCTH CHIIBI
TOKa, IPOTEKAIOIIETO Yepe3
pPE3UCTOP,0T COMPOTUBICHUS
pe3ucTopa U HanpsLKeHUs Ha
pesucrope.

HpOBCpKa ImpaBujia CJIOKCHHUA HaHpH)KCHI/Iﬁ npu


https://m.edsoo.ru/7f4181ce

MOCJIeI0BATEIbHOM COSIMHEHUH JIBYX
pesuctopos [IpoBepka mpaBuiia assi CHUIIbI TOKA

IIpU NapavieTbHOM COEIMHEHUU
pe3UCTOPOB. AHAIN3 CUTYyaLIHI
M0CJIE10BATENbHOIO U MapaljIeIbHOTO
COEJIMHEHHUSI IPOBOAHUKOB

B IOMAIITHUX 3JICKTPUYICCKUX CCTAX.

Penienue 3a1a4 ¢ UCIOJIb30BAHUEM 3aKOHA
Owma u opmyn pacueTa MEKTPUYECKOTr0
COIPOTHUBIICHUS IIPU MIOCIIE0BATEIEHOM

U napajuieJIbHOM COEIMHEHUH
npoBoAHUKOB.  Ompenenenue  pabOTHI
9JEKTPUYECKOTO  TOKAa, MPOTEKAIOIIETro
yepes pe3ucTop.

Omnpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO
TOKAQ, BBIJIEIISIEMOW Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa
4epes JIAaMIIOYKY OT HAIpsKCHUS Ha HEl.
Onpenenenue KI1JI narpesarens.
Hccnenoanue nmpeoOpa3oBaHus SHEPTUU
IIPY TTOJTbEME TPY3a DIICKTPOIBUTATEIICM.
OObBsiCHEHHE YCTPOICTBA M IPUHIIUATIA
JICHCTBUS TOMAITHHX
AJIEKTPOHArpeBaTebHBIX IPHOOPOB.
OOBsiCHEHHE TIPUYHUH KOPOTKOTO 3aMbIKAHHSI
U TMPUHIIATIA TSHCTBHSI TUITABKUX



PeOX paHUTENEH.

Pemienue 3a1ay ¢ UCMONb30BaHUEM
3akoHa /[xoyms—JIlenna

Uccnenosanye MariuTHOrO B3aUMOIEHCTBUS
TTOCTOSTHHBIX MarHuToB. 3yuenne
MarHUTHOTO TIOJISl TOCTOSIHHBIX MarHUTOB TIPH
WX O0OBETMHEHUH U Pa3/IeIICHUH.
Hccnenosanye MaraiuTHOTO B3aMMOIEHCTBUS
MOCTOSSHHBIX MarHUTOB.

N3ydeHne MarHuTHOrO MOJIsl HOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUH U
pasnenenuu. [IpoBeaenue onbITOB MO
BHU3YyaJIU3aluy OJIsI TOCTOSIHHBIX MAarHUTOB.

N3ydyenne siBrieHust

MarzaurtHsie
2.3 6 1 15 Buomiorexa [TOK HaMarHM4YUBaHUS BEIIECTBA.

SIBJIEHUS https://m.edsoo.ru/7f4181ce

Hccnenoanue neiCTBUS AIEKTPUYECKOTO
TOKAa HAa MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, IEMOHCTPUP YIOIITHX
3aBHCHUMOCTD CHJIBI B3aUMOJECHCTBUS
KaTYIIKA C TOKOM U MarHuTa OT CHJIbI U
HaITpaBJICHUsI TOKA B KaTYIIIKE.

AHanu3 cuTyaluii MpakTUYeCKOro
NPUMEHEHHUS DJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOICTBAX,
POMBIIICHHOCTH, MeIHIInHE). V3ydeHue
JIEMCTBUS MAarHUTHOT'O TOJISL HA IPOBOJHUK C



https://m.edsoo.ru/7f4181ce

TOKOM.

N3yuenune nencreus
anektpoasurareis. Msmepenne KI1J]
AIEKTPOABUTATEIIbHON YCTAHOBKHU.

Pacno3naBanue u aHanu3 pa3andaHbIX
MIPUMEHEHU I AJIEKTPOJBUTATENEN
(TpaHcmopT, OBITOBBIE YCTPOMCTBA H IP.)

OMBITE IO HUCCICAOBAaHUIO SABJICHUA

54 DneKkTpoMarHuTHas 4 bu6nmoreka [JOK AJIEKTPOMArHUTHON MHAYKLIUH: UCCIEIOBAHHE
WHYKIUS https://m.edsoo.ru/7f4181ce = uU3MEHEHMI 3HAYCHUS U HATIPABJICHUS
WHIYKITMOHHOTO TOKa
Uroro no pazpeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 14.5

[TPOT'PAMME


https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoaudecTBO 9acoB

OcHoBHbBIE BUABI 1€ATC/IBHOCTH

B DJIeKTPOHHbIE o0yuarommxcst
HaunmenoBaHue
Ne C Kont Mpak (undposwie)
pa3aesioB U TeM
n/n E poJbHBIE  THYecKkHe  00pa3oBaTejbHbIE
NpoOrpamMmbl
r padoThI padoThI pecypcbl
0
Paznen 1. Mexanunveckue siBJIeHUs
AHanu3 1 00CyXJIeHUE Pa3InIHbIX
MPUMEPOB MEXAaHUYECKOTO JIBUKEHUSI.
OO6cyxkaeHne rpaHull MPUMEHUMOCTH
MOJICH «MaTepHATbHAS TOIKAY.
Onucanre MEXaHHYECKOTO JIBFKCHUS
pa3IUUHBIMU criocoOamu (ypaBHEHHE,
Tabnuia, rpaguk).
Mexanuueckoe
JBUKCHHE U Bu6miorexa IJOK AHanu3 )KU3HEHHBIX CUTYalluH, B KOTOPBIX

11

10
CIOCOOEI €T0

OIIMCaHUuA

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

MMPOABJIACTCA OTHOCUTCIIBHOCTD
MCXaHUYCCKOIo ABHXKCHHA.

Hab:ronenne MexaHn4ecKoro JIBUKEHUs
TeJla OTHOCUTEIIBHO Pa3HbIX TEJI OTCYETA.
CpaBHeHHE ITyTEN U TPACKTOPUN TBHKECHHS
OJTHOTO M TOTO € TeJla OTHOCUTEIBHO
pasHBIX TEJl OTCYETA.

Anams tekcra ["amunes 00
OTHOCUTCIbHOCTHU IBMXXCHUS, BBIIIOJTHCHUC


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

3a/IaHKi 110 TEKCTY (CMBICIIOBOE YTEHHE).

Omnpenenenue cpenHeit CKOPOCTH
CKOJIb)KEHUSI  OpycKa WM  JBW)KCHUS
IIapyKa 1Mo HAKJIOHHOM IJIOCKOCTH.

AHanmu3 1 00CyXaeHUE CIIOCOOO0B
MPUOIMKEHHOTO OIpeIeJICHHs] MTHOBEHHOU
CKOPOCTH.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS (IIapUKa B KUIKOCTU, MOJIETH
JJIEKTPUYECKOrO aBTOMOOHIIS | T. T1.).
Onpenenenue nyTu, IPOMIEHHOTO 3a
JAHHBIA TPOMEKYTOK BPEMEHH, U
CKOpPOCTH Tena

10 TpauKy 3aBUCUMOCTH ITYTH
PaBHOMEPHOT'O IBUKEHHSI OT BPEMEHHU.

OO6cyxaeHrne BO3SMOKHBIX TPUHITUIIOB
JeHCTBUSI IPUOOPOB, U3MEPSIOIIIX
CKOPOCTb (CIUIOMETPOB).

Beluncrienye myTyu ¥ CKOpOCTH IIpU
PaBHOYCKOPEHHOM IIPSMOJIMHEHOM
JBWKCHHUHU TEa.

OrnipesenieHre MpoMIeHHOTO MYTH U
YCKOpEHUS JIBH)KEHUS Tela Mo rpaduky
3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O
HpﬂMOHHHeﬁHOFO OBHMXKCHUS TEa OT
BpPEMEHHU.



Ilposepxa cunomeswi’ eciu
npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HaYaIbHOU CKOPOCMU NYMU
OMHOCAMCSL KAK Psi0 HeYemHbIX Yucell,
Mo cOOMBEMCmayoujue NPOMeA*CymKu
8peMeHU 0OUHAKOBDL.

Omnpenenenue ycKOpeHUs
Tena MpH PaBHOYCKOPECHHOM
JIBIOKEHUH

1.2

BzaumopelictBue
TEN

20

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

Hab6umroienne u 00CyXIeHHUE OIBITOB

C IBIDKEHHEM TeJla MPH YMEHbBIICHUH
BIIMSTHHS APYTUX TEJ, MPEMSITCTBYIOMINX
IBIKeHnI0. AHanus Tekcra ['anuies ¢
OITUCAHNUEM MBICIIEHHOTO KCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIWH,
BBIIIOJIHEHHE 3aJaHUI 110 TEKCTY
(cMBICTIOBOE UTEHHE).

OO06cyxaeHrne BO3MOXHOCTH
BBITIOJIHCHU A 3aKOHA I/IHepLII/II/I B
paSJII/I‘-IHBIX cucreMax orcucra.

Habmronenue u o0cyxnenne
MEXaHHUYECKUX SIBJICHUHN, TIPOUCXOISTIIX
B cucTeMe oTcueta «Tenexkay mpu ee
PaBHOMEPHOM U YCKOPCHHOM JIBHKCHUU
OTHOCHUTEJILHO KaOuHeTa (PU3UKH.

JleficTBHSI ¢ BEKTOpaMH CHJI:


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

BBITIOJTHCHHUEC 3a;[aH1/1171 10 CJIOXKCHHUIO
N BBIYMTAHUIO BEKTOPOB.

Haburoienue u/wim npoBeieHue OIbITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
YCKOPEHHS TeJia OT MPUII0KEHHON K HEMY
CHWJIBI U MAcCHI Tela.

AHaiu3 1 00bsICHEHHE SBJIECHUI ¢
UCIIOJIb30BaHUEM BTOpPOro 3akoHa HeroToHa.
Pemenue 3a1a4 ¢ uCHoONb30BaHUEM BTOPOTO
3akoHa HbIOTOHA M MpaBuiIa CI0KEHUS CUIL.
Omnpenenenne )KeCTKOCTU PYKUHBI.

AHanu3 cuTyanuii, B KOTOPbIX
HAOIOJAIOTCs ynpyrue aedopManuu, 1
uX 00BSICHEHHE C UCIIOJIb30BaHUEM
3akoHa ['yka.

Pemenue 3a1a4 ¢ UCMONIB30BaHUEM 3aKOHA
I'yka. MccnenoBanue 3aBUCIMOCTH CHITBI
TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAITBHOT'O
nasneHus. OOCYKIEHHE Pe3yIIbTaTOB
uccienosanus. OnpeneneHne
KOd(pUITUEHTA TPEHHUSI CKOJIbKECHUS.

I/I3MepeHI/Ie CHUJIBI TPCHUS ITOKOA.

Pewrenue 3aau ¢ MCNOJIB30BaHUEM
(bOpMYIBI TSI CHITBI TPEHUS CKOJIBKEHUS.

AHanm3 ABWKEHUS TEJ TOJBKO MO IeHCTBHEM
CHJIBI TSKECTHU-CCBOOOIHOTO TTaICHMS.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHMSI



C¢BOOOHOrO HajieHus oT Maccsl Teiia. OreHka
BEJINYMHBI CUJIbI TATOTEHHUS, IEHCTBYIOLIEN
MEXITy IBYMsI TelaMH (711 pa3HbIX Macc).

Anamuz JABHOXXCHUA HEOECHBIX Tell oa
,I[CP'ICTBPICM CHJIBI TATOTCHUA

(c MCTIONTb30BAHUEM JIOTIOTHUTEIBHBIX
HUCTOYHHKOB NH(OPMAITUH).

Pemenue 3aga4 ¢ NCNONB30BaHUEM 3aKOHA
BCEMHMPHOTI'0 TATOTEHUs U (HhOpMYJIbI

JJIg pacucTa CUJIbI TSXKCCTH. Anamuz
OPUIMHAJIBHOT'O TCKCTA,

OIMCHIBAIONIETO TPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTCHUS; BBIMIOJIHCHUE 33 T1aHUIN
M0 TEKCTY (CMBICIIOBOE YTCHHE).

Habmoienue u o0Cy>KeHHE OTBITOB

110 U3MEHEHUIO Beca TeNa IIPU YCKOPEHHOM
JIBYDKEHUH.

AHanu3 ycioBUil BO3HUKHOBEHHSI HEBECOMOCTH
U TepEerpy3KHu.

Pemrenne 3aaa4 Ha ONpCaACIICHUC BECa TCJia B
Ppa3JINYHbIX YCIOBUAX.

AHanu3 cuJ, IeUCTBYIOIIUX Ha TEJO,
MOKOSAIIEeCs Ha OTope.

OHpeI[eJ'ICHI/IC LECHTpPA TAKCCTU Pa3JIMYHBIX TCJI

1.3 3aK0HBI 10 3 but6mmoreka [JOK HaGmronenue u o0cyXIeHHE OIBITOB,



COXpaHCHHUA

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

JEMOHCTPUPYIOIINX Iepefady UMITyJIbca
IIPY B3aUMOJIEHCTBUH TEJ, 3aKOH COXPAHEHUS
UMITyJIbca IpU a0COIIIOTHO YIIPYToM

U HEYIIPYIOM B3aUMOJICHCTBUM Tel. AHAIU3
CUTYALMi B OKPYXKAIOIIEH KU3HHU C
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUs
HMITYJIbCA.

PacriozHaBaHue sIBIEHUS PEAKTUBHOTO
IBYOKCHUS B IPUPOJAC U TEXHHUKE.
IIpuMmeHeHne 3aKOHa COXPaHEHHs UMITyJIbCa
IUIA pacueTa pe3yibTaToB B3aUMOAECUCTBHUS
Ten (Ha mpuMepax HeyIpyroro
B3alMOJICHCTBUS, YIPYTOIro IEHTPAIbHOI'O
B3aMMOJCHCTBHS IBYX OAMHAKOBBIX TE€J, OAHO
U3 KOTOPBIX HETIO/IBUXKHO).

Pemenune 3a1a4 ¢ NCNOJIB30BaHNEM 3aKOHA
COXPAHEHUS UMITYJIbCA.

Onpenenenue pabOThI CHIIBI YIIPYTOCTH MIPH
MOBEME TPy3a C UCIOJIb30BAHUEM
HEMNOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.
N3MepeHre MOIHOCTH.

N3mepenne NOTeHIHAIBHON SHEPTUN YIIPYTO
nehOpMUPOBAHHOMN TIPY)KUHBI.

W3MmepeHne KHHETUUECKON SHEPTUHU TelIa 110
JUINHE TOPMO3HOTO ITyTH.

DKcIle 1 KNHETUYECKOW PHEPTHi Tesa pu
JIBIOKECHUU 110 HAKJIOHHOM INIOCKOCTH.
DKcrepuMeHTallbHAsE POBEPKa 3aKOHA
COXPAHEHUsI MEXaHUYECKOI dHEpTun

pu cBoOOJHOM najeHuu. [Ipumenenne



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

Hroro no paszneny

Pa3zgen 2. Mexann4deckue K0Je0aHUA U BOJHBI

2.1

Mexannueckue
KOJIeOaHUs

40

but6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

3aKOHA COXPaHEHUs] MEXaHUYECKON YHEPTUHN
JUISL pacyeTa

MOTEHLIMAIIBHON U KUHETUYECKOU SHEPTUM
Teaa. Pelenue 3a1a4d ¢ MCIOIb30BaHUEM
3aKOHA COXPaHEHUsS] MEXaHUYECKOM YHEPTUHN

Hab6monenue konebaHuii Mo IeHCTBUEM
CHWJI TSDKECTH U YIIPYTOCTU U OOHAPYKEHHE
MOI00HBIX KOJIEOAHUM B OKPYKAIOIIEM
Mupe. AHanu3 KojaeOaHui Irpy3a Ha HUTU U
Ha MpPYKHUHE.

Omnpenenenue 4acToThl KOJICOAHHIA
MaTeMaTHYECKOTO U TPYKUHHOTO
MasTHUKOB. HaOroieHre u o0ObsICHEHHE
SIBIICHUS pe30HAHCA.

UcciaenoBanue 3aBUCUMOCTH
neproia KoueOaHuil MoABEIIEHHOTO
K HUTHU I'py3a OT JJIMHbI HUTH.

[TpoBepka HE3aBUCHMOCTH TIeproa
KOJICOaHWI TPYy3a, MOJBEIICHHOTrO K JICHTE,
OT Macchl rpy3a. Habmronenue n
00CYXJIEHHE OMBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTb IIEpHO/1a KoJleOaHuUi
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTH MPYIKHHBIL



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

2.2

Mexannueckue
BOJIHBI. 3BYK

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

IIpumeHeHrne MaTeMaTHYECKOro U MPYKUHHOIO
MasiTHUKOB B KaU€CTBE MOJIENEN 1JIs ONMMCAHUS
KoJIeOaHUI B OKpYKaIOIIeM MUpE.

Pemrenune 3amay, cBA3aHHBIX C
BBIUMCIICHUEM WJIA OIICHKOW 9aCTOTHI
(meproa) KoeOaHui.

Hsmepenue yckoperust c60600H020 naodenus

OOHapyXeHHE U aHaIU3 BOJHOBBIX
SBJIICHUM B OKPYXKaroIIeM MHUpE.

Hab6umroienne pacnpocTpaHeHus
IPOJIONBHBIX M TIOMEPEYHBIX BOJH (Ha
MOJIeNIN )i OOHAPY)KEHHUE aHAJIOTUYHBIX
BUJIOB BOJIH B IpUpoze (3BYK, BOJHBI HA
BO)IG). Brruncnenue JJIMHBI BOJIHBI U
CKOPOCTH PacpOCTPaHEHHS 3BYKOBBIX
BOJIH. DKCIIEPUMEHTAILHOE OIPECIICHHIE
T'paHuIl 4aCTOTHI CIIBINIMMEBIX 3BYKOBBIX
KoJIeOaHMi.

HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT
YacTOThI (B TOM YHUCJIE, C UCIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOronenue u o0bsIcHEHME
SIBIICHUS aKYCTUIECKOTO
pe3oHaHca. AHanu3
OPUTHHAJIBHOTO TEKCTA,
MTOCBSIIIIEHHOTO MCITOJIb30BAHMIO



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

Utoro no pazneny

15

Paznen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1

DIJIEKTPOMarHuTHOE
roJie u
3NEKTPOMarHUTHBIE
BOJIHBI

but6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

3ByKa (WU YIbTPa3ByKa)B
TEXHHUKE (3XOJIOKAIHS,
YIBTPa3BYK B MEIIUITUHE U JIP.);
BBITIOJTHEHUE 33IaHUHN TI0 TEKCTY
(CMBICTIOBOE UTEHHE)

IToctpoenue paccyxaeHuu,
00OCHOBBIBAIOIINX B3aUMOCBSI3b
3JIEKTPUYECKOTO U MAarHUTHOTO MOJIEH.

DKCHepUMEHTAIbHOE U3yYECHHE
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH
(B TOM 4YHCIIE C TTOMOIIBIO
MOOHIIBHOTO TenedoHa). AHAIN3
PEHTTEHOBCKHUX CHUMKOB
YeJIOBEYECKOTr0 OpraHu3ma.

Anammz TCKCTOB, OIIMCBIBAIOIIIMX
IMMPOABJICHUA SJICKTPOMAroHuTHOI'O

M3JIy4CHHUS B IPUPOJC. )KUBBIC OPTraHU3MBI,

U3JTy4eHUST HEOCCHBIX TeJT (CMBICIIOBOEC
YTCHUE).

PacriosnaBanme u aHanm3
Pa3TUYHBIX TPUMEHEHUN
BHGKTpOMaFHI/ITHI)IX BOJIH B
TCXHUKCE.

N3ydyeHne BOIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ MCnoyib30BaHUEM



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

hopmymn

AJIsL CKOPOCTH 3JICKTPOMAarHuTHLIX BOJIH,
JJIMHBI BOJIHBI 1 9aCTOTHI CBCTA

Hroro no paszneny 6

Paznen 4. CBeToBbIE SIBJICHUS
Ha0moneHue oneIToB,
I[GMOHCTpI/Ip}/IOH_[I/IX SIBJICHUC
MPSIMOJIMHEWHOTO PacipoCTpaHEHUs
CBeTa

(BO3HMKHOBEHHE TCHU U MOJTYTCHH),

U UX UHTEpIIpeTanus ¢
UCIOJIb30BAHUEM MOHSITHS
CBETOBOT O JIy4a.

OOBbsicHEHHE U MOICIIMPOBAHUEC

3aKOHBI Bu6 10K
noOIMoTEKa 1
41 PACIIPOCTpAHEHH 6 COJTHEYHOT'O M JIYHHOTO 3aTMEHHH.
https://m.edsoo.ru/7f41a4a6
CBCTA HccienoBanne 3aBUCUMOCTH

yrija OTpaKCHUs CBETOBOI'O Jiyda OT
yria nmaacHus.

W3ydyeHue cBONCTB U300paxKeHus B
IUIOCKOM 3€pKaJie.

HaOmronenne u 00bsICHEHUE OIBITOB

IO MOJIY4EHUI0 N300pakeHni B
BOTHYTOM U BBIITYKJIOM 3€pKaJlax.



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

4.2

JIuH3el 1
ONTUYECKUE
puOOpHI

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

HaOronenue u o0bsIcHEHNE
OTIBITOB TI0 TIPEIOMIICHHUIO CBETa
Ha TPaHUIIE Pa3IMYHBIX CPel, B
TOM YHCJIE OIBITOB C ITOJHBIM
BHYTPCHHHUM OTPaKCHUEM.
HcciienoBanne 3aBUCHMOCTH yIiia
MIPEJIOMJICHUS OT yIJia MaJCHHS
CBETOBOI'0 JIy4a Ha TPaHUIIC
«BO3ITYX—CTEKJIO».

PacnioznaBanue siBJI€HUN OTpaKEHUS

" IPCJIOMJICHHUS CBCTA B MMOBCEHEBHOM
JKU3HU. AHAIN3 U O0BSICHEHHUE SIBIICHHS
OIITUYCCKOIO MHpaXa.

Pemenune 3aga4 ¢ HCIOIB30BaHUEM
3aKOHOB OTPaXXCHUA U
MMPEIOMIICHHA CBETA

[TonyyeHune U300 pa>keHU C MOMOIIBIO
coOuparoliei 1 pacceuBaroIiei TuH3.
Ornpenenenue GOKYCHOTO PACCTOSHUSIN
ONITHYECKOM CHITBI COOMPAIOTIICH JTUH3HI.

AHanu3 ycTpoHCTBa U MPUHIUIA
JIeMCTBUSI HEKOTOPBIX ONTHYECKUX
npubopoB: oroarapara,
MHUKpPOCKOIIa, Tejeckona. M3ydenue
MOJIEJIH TJ1a3a KaK OIITHYECKOU
CHCTEMBI.


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

AHanmm3 SBJICHUI OJU30PYKOCTH U
JAIbHO30PKOCTH, TIPUHITUIA JEHCTBUS OYKOB

Habmronenue pasnoxeHus: 6e1oro
CBETa B CIIEKTP.

HaOmronenue u 00bsICHEHHUE OIBITOB 10
MOJTyYSHHUIO OEJIOro CBeTa MpH CIOKCHHH CBETa

43 Pasznoxenue 0exoro 3 but6mmoreka [IOK pa3HBIX IIBETOB.
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
[TpoBenenue n 0OBSICHEHUE OIBITOB
110 BOCHPUATHIO IIBETA MPEIMETOB
NpY X HAOJIIOIEHUH Yepe3 I[BETOBBIC
GUIBTPHI (LIBETHBIE OYKH)
Hroro no paszneny 15

Paznen 5. KpanroBbie iBJIeHUA

OO0cyx1eHne 1eNu OTBITOB
Pesepdopaa no uccienoBanuio
aTOMOB, BBIJIBUKEHHE TUIIOTE3 O
BO3MOXHBIX Pe3yJIbTaTax OMbITOB B
3aBUCUMOCTH OT IIPEAINOIaraeMoro
CTpOEHHS aTOMOB, (HOPMYIIHPOBAHKE
bubnmnorexa [JOK BBIBOJIOB U3 PE3YJbTATOB OIBITOB.

https://m.edsoo.ru/7f41a4a6
aTOMOM AHanmum3 U3MEHEHHUs COCTaBa sipa u

Hcnyckanue u
5.1 MOIJIOLIEHNE CBETA 4

€ro0 MOJOKEHHS B TIEPHOIIYECKOM
CUCTEME NPH O-PAAHOAKTUBHOCTH.
HccnenoBanne TpeKOB 0.-4aCTHIL TIO
TOTOBBIM (poTorpadusim.
OGHapyxeHue U u3MepeHue



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

paMaliOHHOT0 ()OHA C TIOMOIIBIO
JO3UMETPa, OIIEHKA €T0
MHTEHCUBHOCTH. AHaIN3
OHMOJIOTHYECKHUX U3MEHEHUH,
MIPOUCXOJISIINX IO ICHCTBUEM
PATMOAKTUBHBIX M3TyICHHM.
Hcmonp3oBaHue paJHOaKTUBHBIX
U3JTY4CHUHN B MEIUIIMHE

O6C}/)KI[€HI/IG BO3MOKHBIX T'MIIOTE3 O
MOZCIIAX CTPOCHUSA Apa.

Omnpenenenue cocrasa saep Mo
3a/IaHHBIM MaCCOBBIM U 3apsIIOBBIM
YHCIaMU 10 TIOJ0XKEHUIO B
HEPHOINIECKON CHCTEME SJIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa siJipa u
€ro MOJIOKEHUS B IEPUOINYECKON
Crpoenue but6mmoreka [IOK CHUCTEME IIPHU O-PATHUOAKTUBHOCTH.

5.2
aTOMHOTO sipa https://m.edsoo.ru/7f41a4a6

HccrnenoBanue TpeKOB 0-4acTHUII MO
roToBbIM (hoTorpadusm.

OO0HapykeHue 1 u3MepeHue
paauanuoOHHOro (POHA C TIOMOIIIBIO
JO3UMETPa, OIIEHKA €r0 HHTCHCUBHOCTH
Amnann3 0M0J0rMUeCKUX U3MEHEHUH,
MIPOUCXOSININX MO IeHCTBUEM
PaJTMOAKTUBHBIX M3TyICHHM.
Hcnonp3oBaHue paJHoOaKTHBHBIX


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

W3ITYdCHUN B MEAUITUHE

5.3 SnepHbie peakun 7 1

Hroro no pazpeny 17

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

Pewenue 3aiay ¢ ucnosib30BaHUEM
3aKOHOB COXPAHEHHS MAaCCOBBIX U
3apsAJI0BBIX YMCEN Ha OINpe/iesieHrE
PE3yNbTATOB SIACPHBIX pEeaKUUi; aHAIN3
BO3MOXKHOCTH

WJIM HEBO3MOXKHOCTH SIJIEPHON peakiinH.
O1ieHKa SHEPTUHU CBS3M SIEP C
HCITOJIb30BaHUEM (HOPMYJIbI DHUHINITEHHA.

OO6cyxaeHne mepcreKTUB UCTIOIh30BAHMS
YIIPaBIIIEMOTO TEPMOSICPHOT'O CHHTE3A.
OO0GcyxkaeHne MPeuMyIiecTB U
HKOJIOTUYECKUX MPOOIIEM, CBA3aHHBIX C
SIICPHOM YHEPTreTUKON

Paspen 6. [loBTopuTenbHO-00001a01IIHIT MOAY 1B

[ToBTOpEHUE M
00o001eHue

6.1 coJiepaHus Kypca 9
¢u3uku 3a 7-9
KJ1acc

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

Brimonnenne yaeOHbBIX 3a/1aHUH,
TPEOYIOIIUX IEMOHCTPAIIH
KOMIIETEHTHOCTEH, XapaKTEepU3YyIOIIHUX
€CTECTBEHHOHAYYH Y0 TPAMOTHOCTB!

— MPUMEHEHHUS MOTYYECHHBIX
3HAHUU U1 HAYYHOT'O
00BsICHEHUS (PUBNIECKUX SIBICHUN
B OKpYXKaIOIIeH IpupoJie,B


https://m.edsoo.ru/7f41a4a6
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MTOBCETHEBHOM JKU3HU U
BBISIBJICHUS (DU3MUECKUX OCHOB
pAla COBPEMEHHBIX TEXHOJIOTHIA;

— NIPUMEHEHUS
CBOEHHBIX
HKCIIEPUMEHTATbHBIX
YMEHUM 1A
UCCIEeI0BAHUS
dbusnyecKkux siBICHUMN, B
TOM YMCIIE AJIs
MIPOBEPKH TUIIOTE3 U
BBISIBJICHUS
3aKOHOMEPHOCTEM.
Pemenne pacueTHbIx
3a/1a4, B TOM YHCIIE
MpeanoIaraouux
HCIOJIb30BaHUE
buznyecKux Mojenei u
OCHOBaHHBIX Ha
COJIEPIKAHUH
Pa3UYHBIX pa3JeyioB
Kypca (pU3HKH.
Brimonuenue u 3amura

TPYIIIOBBIX

WA WHIUBUAYAILHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEPIKAHUEM Kypca
bu3uKn



Utoro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontposabnubie IIpakTnueckue HuppoBLIE
Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI pecypes:
®usuka — Hayka o npupone. SBneHus 1
npupoabl. Pusznveckne sIBICHUSL
MexaHHueCcKue, TEIIOBBIE, AIEKTPHUECKHE, 1
MarHUTHBIE, CBETOBEIC, 3BYKOBBIE SIBIICHUS
®dusnueckre BETUYUHBI U UX U3MEPEHUE 1
VYpoxk-uccnenosanue "N3mepenne
TEeMITepaTypbl IPH MTOMOIIH KUIKOCTHOTO 1 1
TEPMOMETPA U AaTYUKA TeMIepaTypsl”
Kak ¢u3uka u npyrue ecrecTBEHHbIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHay4HBbII 1 bubmuoreka [IOK
MeToJT To3HaHus. Onucanue pU3NIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUM C IIOMOIIBIO MOJENIEN
VYpok-uccnenosanue "[IpoBepka runoTess:
JTAIbHOCTB MOJIETA [IAPUKA, TYIIEHHOTO 1 1
TOPU30HTAIIBHO, TeM OoJIblIe, 4YeM Ooble
BbICOTA ITycKa"
Crpoenue BemectBa. OMbITHI,
JTOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff09fe0a

BCIICCTBA

but6mmoreka [{OK

BH)KEHUE YaCTHI] BEILIECTBA 1
A H Bt https://m.edsoo.ru/ff0a013e



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

Ypoxk-uccnenosanue «OMNbITHI IO

9 HaOJII0/IEHUIO TETUIOBOTO PACIIMPEHHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3anmocBA3b MEK1y CBOMCTBAMH BEILECTB B
11 pa3HBIX arperaTHbIX COCTOSIHUAX U X bubmuoreka [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexanudeckoe aBmxeHue. PaBHomepHoe u bubnmnorexa [JOK
HEPaBHOMEPHOE JIBUKCHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 CKopocte. EAuHHLb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyT 1 BpeMeHM JIBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNuepnug. 3akon nuepuuu. B3aumonencreue
15 TEeN II:aK NpU4rHa H3MpeHeH1/m CKOPOCTH bubmmorexa LOK
https://m.edsoo.ru/ff0a0c10
JBUKECHUS TEJ
16 [InorHOCTH BemecTBa. PacueT Mmaccel u bubmuorexa [JOK
o0Bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TEJIa»
18 Pemenue 3amau no reme "IlnoTHOCTH bubnmoreka [JOK
BenecTna” https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopaTtopnas padora «M3yueHue
20 3aBUCUMOCTH pacTsoKeHus (nedopmarun)

MMPY>XUHBI OT HpHJ’IO)KGHHOfI CHJIBI»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SBaenue taroreHus. Cria TSHKECTU

CBs13b MEXy CUIION TSYKECTH U MacCoi

22 tena. Bec tena. Pemenne 3agad mo Teme Bubnmorexa [IOK

" " https://m.edsoo.ru/ff0a1778
Cuna TsxecTn

93 Cuia TSDKECTH Ha APYTHX IJIaHeTaX. bubnmnorexa [JOK
PU3NYECKHE XAPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Hsmepettite ciut. JlutamomeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue AByX CUJI, HAIPABIEHHBIX 110 bubnmorexa [JOK
OJHOM npsiMOM. PaBHOAEHCTBYIOIIAST CHIT https://m.edsoo.ru/ff0ala70

97 Pemenwne 3anaq mo Teme
"PaBHonelicTByrO1Aas cui'”

98 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubmuoreka [{JOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabota «3yuenue

29 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBKEHUS OT bu6mmoreka [IOK
CHWJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIIUXCSI TTOBEPXHOCTE»

30 Pemenune 3ama4 Ha onpeeneHue
PaBHOJICUCTBYIOIIEH CHJIBI
Pemenune 3amau nmo remam: «Bec Tenay,

31 «I"paduueckoe n3o0paxkeHue Cum, bubmmorexa [JOK

U https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIECHCTBYOIIAS CHID)
KonTponbhas paboTa no temam:
32 «MexaHnyeckoe JBHKEHHEY, «Macca,

IIJIIOTHOCTB», «Bec TCIaa», «Fpacbnqecme



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

I/1306pa)K€HI/Ie CHII», «CHIIBI

Hasnenne. CiocoObl yMEHBIICHUS U bubnmnorexa [JOK
33
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBienue raza. 3aBUCUMOCTD JIaBJICHUS raza bubmuoreka [JOK
0T 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPIBIMU TEJIAMH, but6mmoreka [IOK
JKUJIKOCTSIMU U razaMu. 3akoH [lackas https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KUJIKOCTH U Ta3e, BBI3BAHHOC bubnunoreka [JOK
JIEUCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no treme «/laBienue B bubmmoreka [JOK
JKUIKOCTH U Trase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubnunoreka [JOK
38 Coobmarompecs cocymst https://m.edso0.ru/ff0a2970
39 I'mapasnnyeckuil npecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [opiIHEBON KUIKOCTHBIM
Hacoc
Atmocdepa 3emmn. [Tpuannsr
41 CYIIIECTBOBaHMS BO3AYIIHON 00OIOUKH bubnmnorexa [JOK
3emiH. 3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BHICOTHI HaJl yPOBHEM MOPS
but6mmoreka [JOK
42 Bec Boznyxa. ATMOC(epHOe TaBlieHue https://m.edsoo.ru/f0azb5a
43 N3mepenue armochepHoro nasieHus. OneIt bu6nuoreka IIOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThH aTMOC(HEPHOTO JaBIEHUS OT bubnmoreka [JOK
BBICOTHI HAJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK


https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

JAaBJICHUC Ha PA3JIMYHBIX BBICOTAX

Pemenue 3amau o reme "AtmochepHoe

https://m.edsoo.ru/ff0a2fc4

46 "
JaBJIEHNE
JlelicTBHE )KMAKOCTH 1 ra3a Ha
47 IIOTPY)KEHHOE B HUX TEJIO0. ApXUMEI0Ba bubmorexa LOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuia
JIaGoparopHas pabora «Onpenenenne
48 BLITaJI;)KHBZIomepITI CHUJIBI ﬂeFfCTB IOILIEH Ha bubmorexa TTOK
’ y https://m.edsoo.ru/ff0a33fc
TEJI0, MIOTPYKEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tella B bubmnoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOM B KHUIKOCTb https://m.edsoo.ru/ff0a3514
YaCcTH TEIA»
but6mmoreka [JOK
50 IInaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenne 3amau mo temam: «IlnaBanne
52 cynoB. Bo3nyxomnaBanue», «/laBinerue bubmiorexa LHOK
YAOB- yx L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJKOCTEN U Ta30B»
bubmuoreka [JOK
53 Mexanuueckasa pabora
p https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
54 MonHocTh. EAUHUIIBEI MOIITHOCTH
B a H B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenopanue "Pacuér MomHoCTH,
pa3BUBaEeMOM MpHU MOBEME MO JIeCTHUIIE"
56 [IpocTeie Mexanu3Mmebl. Peruar. PaBHoBecue


https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

CHUJI Ha pblyare

KontponsHas padora no teme «laBieHue

57 TBEPABIX TEJN, KUAKOCTEH U ra3oB» /
Bcepoccutiickas mpoBepouHasi pabota
PesepBHBIii ypok. Pabora ¢ TekcTamu 1o
58 TeMe «JlaBieHue TBEPABIX TeN, )KUJIKOCTEH U bubnuorexa [JOK
razoBy» / Bcepoccuiickasi mpoBepoyHas https://m.edsoo.ru/ffOa4ffe
pabora
Prrdaru B TexHuke, OBITY ¥ IPUPOJIC.
59 JlaboparopHas paboTa «};Iccnpe):[%BaHHe 0.5 Bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI PAaBHOBECHS pbIyara
60 Pemrenue 3a7au 1o Teme «Y cioBus bubnuorexa [JOK
PaBHOBECHs pblUara https://m.edsoo.ru/ff0a48a6
Koaddurment nonesHoro nercTBus
61 MexaHusma. JlaboparopHas pabota 0.5
«M3mepenune KII/] HaKTOHHOM MIOCKOCTH»
62 Pemrenue 3amad mo treme "Pabora, bubmnoreka [JOK
MoImHoCTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexannyeckas sHeprus. Kunerndeckas u bubnmnorexa [JOK
MOTEHLHAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEeHHsI MEXaHMYECKON YHEPTHH bubmmorexa [JOK
https://m.edso0.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTAIBHOE OIpeICIICHHE
65 W3MEHEHUsI KHHETUYECKOU 1 1
MOTCHIIUATHHON YHEPTHH MPU CKATHIBAHUN
TeJa MO HaKJIOHHOM IIOCKOCTH"
66 KoHnTtponbHas padora mo teme «Pabora u



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

MOIIHOCTB. 9Hepr1/1>1»

67 PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo 1 bubnmnorexa [JOK
TeMme "MexaHN4ecKOe IBIkeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. Momuocts. DHeprus”
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
New/m - Tema ypoxa Konrpoasnubie IIpakruueckue tupposLIe
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThl pecypes:
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUHU U UX OIBITHBIC 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
MOJITBEPHKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUIAKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPIOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSHUM BEIeCTBA Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
bu6mmorexa [IOK
5 Kpucrannmaeckue u amopdHsie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmauuBaHUe U KalWJUISIPHOCTb. 1 bubnuorexa [JOK
[ToBEepXHOCTHOE HATSIKEHUE https://m.edso0.ru/ff0a5530
7 TeruoBoe paciMpeHue U cxxaTue 1 bramorexa OK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YACTHIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHS 1 bu6mmoreka [IOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Terionepenaun 1 Bubmrorexa ITOK

https://m.edsoo.ru/ff0a6412



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

Ypok-koudepennus "[IpakTnueckoe

11 HCIOJIb30BAaHKUE TEIUIOBBIX CBOMCTB BELIECTB brbmmorexa [OK
B | https://m.edsoo.ru/ff0a65c0
Y MaTepUasoB B LIESIX YHEProcOepeKeHUs
12 KonnuectBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnmnoreka [JOK
TemnooOMeH U TETIIOBOE paBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTta "Hccrnenoanue
14 ﬂBHe}fI/ISI Tlic)nnocl))6MeHa MPU CMEIINBAHUHN bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsideld BOJIBI
Pacuer konuyecTBa TEMIOTHI,
15 HE0OXOIUMOTO JIJIsl HArPEBaHUsI TeJa U
BBIAICNISIEMOTO UM TIPH OXJIAXKICHUU
16 JlabopaTtopHas pabota "OnpeneneHue bubnnorexa [HOK
yZIeJIbHOM TEIIOEMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeibHas TEIoTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[LinaBnenue u oTBEpACBaHUE
18 KPUCTAITMYECKHX TeJl. Y IeTbHas TeroTa brbmmorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopartopHas padota "Omnpenenenue bubnuorexa [JOK
YIEIbHOM TEIJTIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ffO0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienune. Y nenbHas Temiora
91 napooOpa3oBaHUs U KOHJCHCAIIUH. bubmmorexa [IOK

3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUSI OT
aTMOC(epHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

23

24

25

Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHnue OTHOCUTEIBHOM BIIaXKHOCTH
BO3ayXxa"

Pemrenne 3amau Ha onpeneneHue BIaKHOCTH
BO3yXa

[TpuHIHITEI paOOTHI TETUIOBBIX JBUTATEICH.
[TapoBas TypOuHa. JIBuraTesib BHyTPEHHETO
Cropanus

KII/ TermoBoro asurarens. TennoBbie
JIBUTATEIIN U 3alIUTa OKPYKAIOLIEH Cpebl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a7628

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUs ¥ TPEBPaLCHUs SHEPTUHU
B TEIJIOBBIX Ipolieccax

[ToaroroBka k KOHTPOJILHOM paboTe MO TEME
"TemnoBele sABIcHUA. V3MeHeHNe
arperaTHbIX COCTOSIHUI BemiecTa"
KonTponbHas pabota no teme "TeroBsie
siBiIeHUs. VI3MeHeHne arperaTHbIx
COCTOSHMH BemiecTna'"

Onekrpusainus Ten. /[Ba pona
AIEKTPUUECKUX 3aPSI0B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypoxk-uccienoBanue "DieKTpusamus Tei
WHIYKIIUEN U PU CONMPUKOCHOBEHHUM"
B3aunMogeiicTBre 3apsoKeHHBIX Tell. 3aK0H
Kynona

OnexTpuueckoe noie. HampspkeHHOCTD
3JIEKTPUYECKOro nos. [IpuHnun
CYMEPIIO3HIINH JIEKTPUUECKUX TOJICH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPHUYCCKUX 3aps10B.


https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DnemeHTapHbI 3apsia. CTpoeHue aroMa

34 [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH bub6mmoreka [IOK
COXpPAHEHUS JEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Peuienue 3a1au Ha mpUMEHEHUE CBOMCTB bubnuoreka [JOK
JIIEKTPUYECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBUS €0
36 cymiecTBoBanus. VicTouHuku bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JlefcTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JlelictBue
38 AJIEKTPUIECKOTO TIOJISI Ha TPOBOTHUKHU U 1
TUDJIEKTPUKA"
39 DIEeKTpUYECKUN TOK B METAJIJIAX, bubnuorexa [JOK
JKHUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIC YaCcTH
41 Cuna toxka. JlabopaTopHas pabora 05 bubnuorexa [JOK
"U3mepeHue u peryJaupoBaHue CUiIbl Toka" https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HanpsikeHue. BonbTmerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa HOK
| https://m.edsoo.ru/ff0a%e14
perynupoBaHue HaMpsHKEHUS
43 CornpoTuBiieHre POBOAHUKA. Y ACIIBHOE bubnmnoreka [JOK
COIIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHasi paboTa "3aBHCUMOCTh
42 ANEKTPUYECKOTO COMPOTHBIICHUS 1 bubnmnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOLA N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEYEeHUs U MaTepuraia”
45 3aBUCHMOCTH CHJIBI TOKA OT HAPSKCHHMSL. bubmuorexa [JOK


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

3akoH Oma 11 yyacTka 1enu

JlabopaTtopHas pabota "HcciaenoBanue
3aBHCUMOCTH CHJIBI TOKa, HIYIIETO Yepes

https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK

40 pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrope”
47 [locnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS POBOJIHUKOB
JIaGoparopnas pabota "lIpoBepka npaBuia
48 CJIOKEHUS HaIPSHKEHUN TTPU bubnnoreka [JOK
MOCJIE0BATEIILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparophas pabdota "lIpoBepka npaBuia
49 TUISL CiJIBI IT)01<a Epn napanJP;eJILI})IOM ’ bubmmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha mpuMeHeHne 3akoHa Oma bubnnorexa [JOK
JUTA pa3JIMYHOTO COEIMHEHUS MPOBOJTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuorexa [JOK
3akoH [[xoynsg-Jlenmna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenue bub6numoreka [IOK
paboThI ¥ MOIITHOCTH DJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKre e U MOTPpeOUTenn
53 3J‘ICI(TT§I/I‘IGCKOI71 SHEPTHH B 6rr),ITy. KopoTtkoe bubmorexa HOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MAarHUTHI, UX B3aUMO/ICHCTBHE
VYpok-uccnenosanue "M3ydenue nonein bubnnorexa [JOK
55 " ]
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe nosie. MarautHoe nosie 3eMIH U bubnuorexa [JOK

€ro 3Ha4YCHUC IJIs1 )KM3HU Ha 3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

58

59

60

61

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"DnexkTpuueckue 3apsaabl. 3apsKEHHbIE Tella
" uX B3aumojeuctBus. ITocToSHHBIN
3JEKTPUUECKUN TOK"

KonTponbnas pabota mo Teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tela
" uX B3aumojaeuctBus. IlocToSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas
MpoBepoyHas paborta

PesepBHbIil ypok. PaboTta ¢ TekcTamu mo
teme "[loCTOSHHBIN 2NeKTpudecKuit ToK" /
Bcepoccuiickas mpoBepouHas pabota

OnbIT OpcTrena. MarautHoe nose
AJICKTPUYECKOTO TOKa MarHuTHOE IoJie
KaTYLIKHA C TOKOM

HpI/IMeHCHI/Ie SJICKTPOMArduTOB B TCXHHUKE.

JlabopaTtopHas pabota "M3ydenue necTBus
MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM"

0.5

bu6nmmorexa [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

63

64

DJNeKTpoABUraTeb IOCTOSIHHOIO TOKA.
Hcnonp3oBanue aiekTpoBUraresicii B
TEXHUYECKUX YCTPOICTBaX U Ha
tpancnopte. JlaboparopHas pabota
"KoHcTpyupoBanue u u3ydeHue padoThl
aJeKTpoABUraTesns”

OnsiTel Dapanes. 3aKOH IEKTPOMATHUTHON
nHaykunn. [Ipasuno Jlenna
Onexrporeneparop. CriocoObl MOTy4IeHUS
ANEKTPUUECKOW IHEPTUU. DIICKTPOCTAHIIUN
Ha BO30OHOBJIIEMBIX HCTOYHHKAX YHEPTUU

bub6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo Teme

65 n n 1
DJNIEKTPUYECKHE U MATHUTHBIE SIBJICHUS

KonTponbhas pabota no teme bubnnorexa [JOK
66 1 1

"DNeKTpUuUeCcKre U MarHUTHHIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 Pesepaubiit ypok. Pabota ¢ Tekctamu mo 1 bubnnorexa [JOK

teme "TeruoBble sBieHUA" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1

teme "MaruuTHele siBICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoauuecTBo yacoB DJIEeKTPOHHBIE
Ne uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThl padoThbI
pecypchbl
1 Mexanunueckoe IBIKeHue. MarepuanbHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOT'O ABHMKECHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPSIMOIMHEHHOE IBHIKEHUE 1 brbmmorexa [OK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPpsSAMOTUHEHHOE TBIKCHHE. 1
Cpenssisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHEITHOE PaBHOYCKOPEHHOE 1 bubmmorexa [JOK
JBUJKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO
6 paBHOYCKOpEeHHOTO IBMXeHus. [ paduk 1
CKOPOCTH
JlaGopaTopHas pabota "OnpeneneHue
7 CKO peHI/ISII) Tenellj npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEROP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOW TIIOCKOCTH
8 CBoOoaHoe mmagenue ten. OneiTel [anuies 1
PaBHOMEpHOE IBIKEHHUE TI0 OKPYKHOCTH.
9 Tlepnon II: yacTora 00 ameHHHpJ};)IfI(HeﬁHaH u 1 bubmmorexa LHOK
p p ' https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LlentpocTpeMuTenbHOE YCKOPEHHE
11 [lepBeb1it 3akoH HbtoToHa. Bexktop cuiibl bubnnorexa [JOK


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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HprotoHa. bubnnorexa [JOK
PaBHoxelicTByIOILIAs cuila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hprorona. Cyneprio3unus cui E;ISSH/I//I;T:;(:);E(:/I; 026982
14 Pemienue 3a1ad Ha NpUMEHEHHUE 3aKOHOB bubnnorexa [HOK
Hsrorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka E;f:;ﬁfg;?ﬁ;; 0aeca2
16 Pemenue 3anau no reme «Cumna ynpyrocTtim»
17 JlaGopartopHas pabota «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmorexa [JOK
18 Cina Tpetis https://m.edso:)_.[ ru/ff0af738
bubmmnorexa [JOK
19 Pemenue 3amau no reme «Cuia TpeHUs» httos://m.e dSO(I)_.[I’u /f0afa26
20 JlaGopatopHas pabota "Onpexnenenue bub6mmorexa [IOK
KO3 duUILIMEeHTa TPEHUSI CKOJIbXEeHUS" https://m.edsoo.ru/ff0af8be
21 Penrenue 3amau mo teMe "3akoHbl HeroTOHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafh8e
99 Cuita TSKeCTH U 3aKOH BCEMUPHOTO bubnmorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuKeHHE TSI BOKPYT
23 rpaBuTalnoHHOro neHTpa (ConHevHast
cucrema). ["amakTuku"
24 Pemenue 3agau no reme "Cuia TSKECTH U bubmuoreka [{OK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHuyeckasi CKOPOCTb. bubnnorexa [JOK


https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HeBecomocTs 1 ieperpys3ku

PaBHOBecHe MaTepraIbHOW TOUKH.
AbcomoTHO TBEPIOE Teno. PaBHOBeCcHe

https://m.edsoo.ru/ff0af33c

bubmnoreka [IOK

26
TBEPIOTO TeJa C 3aKPEIIEHHOW OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuiibl. LleHTp TsxecTn
PaBHOBecHe MaTepuaJIbHOW TOUKH.
97 AbcomoTHO TBEPIOE Tenno. PaBHOBecHe
TBEPIOTO TeJla C 3aKPEIUIEHHOW OChIO
BpaiieHusi. MomeHt cuiibl. LIeHTp TskecTn
28 Pemenue 3agau mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
entp TsixecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJBHOU paboOTE 1O TeMe
29 "MexaHN4eCcKOe IBHKEHUE bubnnorexa [IOK
. ) ’ https://m.edso0.ru/ffob0408
BzaumopeiictBue Ten
KonTponbnas pabota mo Teme
30 "MexaHn4eCcKOoe IBUKEHUE Bubmorexa ITOK
. | ) https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynbce Tena. Umiynbe cumbl. 3aKoH
31 COXpaHEHUS UMITYJIbCa. YTIPYroe u bubmorexa HOK
p y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE
Pemenue 3amau mo reme "3akoH coXpaHeHUs bubnmnorexa [JOK
32 |
HMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE ABIKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6nmorexa [JOK
34 Mexannueckas paboTa U MOIIHOCTb
P - https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnuorexa [JOK

CHUJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlaboparopHas pabota «Onpenenenue
paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM

36
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MTOBEPXHOCTHY
37 Cas3b sHeprun u paboTsl. [loTeHnansHas
SHEPTHs
Kunernueckas sueprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKON YHEPTUH https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHUs YJHEPTUU B MEXaHUKE
40 JlaboparopHas padota «M3yueHue 3akoHa bubnuorexa [JOK
COXpAHEHUS SHEPTUL https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe JBUKEHHUE U €0 Bbu6nuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeiHyXIeHHbIC bubnmorexa [JOK
KoJsiebanus. Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 MaTteMaTuuecKuii ¥ PY>KUHHBIA MasSTHUKA
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHUO/IA
44 KOJICOAHHH OT >KECTKOCTH I WHEI 1 MacChI bubmorera [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatienue sHePrun MpU MEXaAaHMUECKUX
KOJICOaHMSIX
JIabGopaTopHas paborta «OnpeaeiieHne
46 ‘laCTOI:”)[BI Hpne Ifona KOJ'IC68.§I/II7I IPYXUHHOT'O bubmmorexa LOK
P py https://m.edsoo.ru/ffOblaec
MasITHUKA
JlaGopatopHnas padora «IIpoBepka
47 He3aBI;1cm\IZocmpne noaa Ifoneé)aHnﬁ 3a buGnnorexa [IOK
p py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexannyeckue BoaHbI. CBONCTBA bubnuorexa [JOK


https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MCXaHUYCCKUX BOJIH. HpO,I[OJ'ILHBIe n
MOINCPCUYHBIC BOJITHBI

VYpoxk-koupepeniusa "MexaHn4YeCKue BOJTHBI

https://m.edsoo.ru/ff0b21fe

49 R .
B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pPEe30HAHC
Ypok-koHpepeHus "YnpTpa3ByK U bubnmnorexa [JOK
53 \
UH(Pa3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToarotoBka k KOHTPOJIBHOU paboTe MO TEMe
54 "3aKkoHbI cCOXpaHeHHUs. MexaHnuecKue bubmorexa HOK
P . https://m.edsoo.ru/ffOb25f0
KOJIe0aHUsI U BOJTHBI
KoHTponbHas pabora 1o Teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKkrue KojaeOaHus u
BOJIHBI"
DNeKTPOMarHuTHOE TOJIe. bubnumorexa [IOK
56
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMATHUTHBIX BOJTH
VYpoxk-koudepennus "[kara
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnnorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3n"
VYpoxk-uccnenosanue "M3yueHne cCBONCTB
59 3IIEKTPOMATHUTHBIX BOJIH C [IOMOIIBIO buGnnorexa [IOK
P | https://m.edsoo.ru/ff0b2c6c
MOOWMIJIBHOTO TeedoHa
60 Pemenwne 3a1a4 Ha omnpeielIeHHEe 9acTOTHl U


https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

JJINHBI BHGKTpOMaFHI/ITHOﬁ BOJIHBI

DJIeKTpOMarHuTHasi Ipupoja CBETa.

bu6nmuorexa [JOK

61
CxkopocTts cBeTa. BomHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrouynuku ceera. [Ipsmonuneinoe
62 acrpocrpaHenue csera. 3armenus ConHia bubnmorexa [IOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKkoH oTpaxkeHus cBera. 3epkana. Pemenue
63 3a7a4 Ha OpUMEHEHHUE 3aKOHA OTPAKEHUS bubmmorexa [TOK
p p https://m.eds00.ru/ffOb38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH NPETOMIICHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TostHOE BHYTPEHHEE OTPAKCHHE CBETA.
65 Hcnonp30Banue MOJIHOINO BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONTHYECKUX CBETOBOIAX
JlaboparopHuas pabdota "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS] CBETOBOTO
Jy4a OT yIJia aJeHHs Ha TpaHule "BO3TyX-
cTekimo"
VYpoxk-koHpepenuus "HcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmorekxa [JOK
68 JIuusel. Onrrnyeckast cuia JIMH3E
https://m.edsoo.ru/ff0b3f2c
bubmnoreka [IOK
69 TToctpoenne n300pakeHU B JIMH3AX
P P https://m.edsoo.ru/ff0b444a
JIabopaTopHas pabota "Onpenenenue
PaTOpHai b P N bubmuoreka [JOK
70 (OKYCHOTO pacCTOSIHUS M ONTHYECKOMN CHIIBI

cobuparoteii TUH3b"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koubepenius "OnTudecKue TUH30BbIC bubnnorexa [JOK
npudops!r" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTuveckas cucreMa. 3peHue brbmmorexa [TOK
https://m.edso0.ru/ff0b4684
73 VYpoxk-konpepenuus "Jledexrsl 3penus. Kak
COXpaHUTH 3peHue"
Pasnoxenne 6enoro cBeta B ciekTp. ONbITHI
74 HrroTona. CiioxeHue CeKTpaabHBIX I[BETOB. bubmmorexa LHOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaboparopHas paboTa "ONBITHI 11O
75 Pa3NIoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubnmnorexa [JOK
BOCIIPUSITHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HAOJIFOJICHUH Yepe3 IBETOBbIC (PHIIBTPHI"
Ypoxk-nipaktuky™m "BoJHOBBIE CBOMCTBA
76 CBeTa: Aucrepcus, HHTepepeHuns u
nudpakims"
77 OmnsiTel Pe3epdopaa u miianetapHas Moienb bubmuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcenyckanue v MOMIOMIEHUE CBETa aTOMOM. bubnuoreka [IOK
KBaHTsI. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
VYpoxk-nipaktuky™m "HabmroaeHue cekTpoB bubnnorexa HOK
80
UcIycKkanus" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BUIIBI Bubmorexa ITOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuorexa [JOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHbIe npeBpaieHus. M30Tomns bubnuorexa [JOK


https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

Penrenue 3amau mo teme: "PannoakTHBHEIE

https://m.edsoo.ru/ff0clal4d
bu6mmorexa [JOK

84 npeBpauieHus” https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnazaa

86 VYpoxk-koupepennus "PagunoakTuBHbIE bubnnorexa [JOK
U3JIY4eHUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiu. 3aKOHbI COXpaHEHUS bubnnorexa [JOK
3aps0BOTO U MAaCCOBOI'O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3u aTOMHBIX sifiep. CBsi3b MacChl bubmmorexa [JOK
Y DHEPruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau no reme "SAnepueie
peakiuun"

90 Peakuuu cunTes3a u neneHus saep. bubmuorexa [JOK
Ucrounuku sueprun ColiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHnnus "AnepHast sHepreTuka.

91 JleficTBUS paJlOaKTUBHBIX U3Ty4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

[TonroroBka Kk KOHTPOJBHOU paboOTE 1O TeMe

92 "DJIeKTPOMarHuTHOE TOJIE. bubmmorexa [JOK
DJIEKTpOMarHuTHbHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KontponbHas pabora o teme

93 "DJIEKTPOMArHUTHOE TIOJIE.
DneKTpOMarHuTHbHIE BOJHBL. KBaHTOBBIE
SIBJICHUSA"

94 [ToBTOpenue, 0606menue. JlabopatopHbie bubnmorexa [JOK
pabotsl o Kypey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 0600IeHNE. Permenue bu6mmoreka [JOK


https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacueTHBIX M Ka4eCTBEHHBIX 3aJ1a4 110 TeMe
"TemnnoBsie nporecch”

[ToBTOpenue, o6o0meHue. Pemenue

https://m.edsoo.ru/ff0c2572

96 aCYETHBIX U KAUYECTBEHHBIX 3a/1a4 10 TEME 1 bu6morexa HOK
P N A https://m.edsoo.ru/ff0c2a22
"KIIJI TermmoBsIX aBurareneii'”

[ToBTOpenue, o6o0menue. Perenne
bu6nmnoreka [JOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a7a4 MO TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexTpoycTaHOBOK"

08 [ToBTOpenue, o606menHue. JlabopatopHbie 1 1 bubnnorexa [JOK
paboTsl o Kypcy "CBeToBbIC sIBIECHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606meHue. Pabora ¢

99 TEKCTAMU 110 TeMe "3aKOHBI COXPAHEHUS B 1 bubmmorexa [TOK

" P https://m.edsoo.ru/ff0c2d6a
MeXaHUKe

100 [ToBTOpenue, 0606meHue. Pabora ¢ 1 bubnnorexa HOK
TexcTamu 1o teme "Koiebanusa u BOIHEL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600menue. Padora ¢ 1 bub6nmorexa [IOK
TekcTamMu 1o Teme "CBeToBEIE SIBIECHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o0mmenue. Padora ¢

102 TekcTamu 1o teMe "KBaHTOBas U siiepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27


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




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

UCIIOJIb30BaTh U3YUYEHHBIE MOHATHUS

pa3ianuaTh SBJICHMS 110 ONUCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE
pacro3HaBaTh TPOSIBIIEHHE H3YyYCHHbIX (PU3MUECKUX SIBJICHUH B
OKpY’KaroIieM MHpE, B TOM 4YHCiIe (U3UUECKUE SBICHHUS B MPHPOIE,

IIpHu 3TOM IICPCBOAUTHL IMPAKTHYCCKYIO 3a1a4dy B yqe6Hon, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (IpU3HAKH) (PU3NICCKUX SIBICHUI

1.4

1.5

OMKCHIBATh HW3YYCHHBIE CBONCTBA Ten U (U3MUECKHE SBIICHHS,
UCTIONB3Ysl  (DM3WYECKHE BEIWYWHBI, TPH ONMUCAHWHM TPABHILHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOIB3YEMBIX BEIMYUH, WX
0003HAYCHUS U €IUHUIIBI (PU3UUECKUX BEITUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEeJIMYMHAMHU, CTPOWTH TpaUKU  HM3YUYECHHBIX  3aBHCHMOCTCH

(1)I/I3I/I‘leCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBIICHUS W TPOIIECCHI,
UCIIONIB3YSl M3YyYEHHbIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTHYeCKOe

BBIPA)KCHHE

1.6

1.7

OOBSICHATh (PM3MUECKUE SBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMid MPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh IPUYMHHO-CIEJCTBECHHbIE CBSI3U, CTPOUTh
oObsicHeHHe M3 1 — 2 JOrMYecKux maroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA ()M3NUYECKUX SBJIECHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

peuiaTb paC‘IéTHHC 3aJa4u B 1 -2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHbI U



(dbopMyIIbI, CBSI3BIBAIONNE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 3aJla4Ml  3allUChIBATh KPAaTKOe YCIOBHE, IMOJCTABISAThH
¢u3nueckre BeITUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JaHHBIE, HEOOXOIUMBIE ISl pelIeHHs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTD MOJTYYeHHOW (PU3NUECKON BETUYUHBI

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pacro3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIU
(Gu3n4ecKux METOJOB, B ONHMCAHUU HCCIIEJOBAaHUS  BBIACIATH
npoBepseMoe  NpeArnoiokeHue  (TUIoTesy),  pa3idyarb U
MHTEPIPETUPOBATh IMOJIYYEHHBIH pe3yiabTaT, HaXOAWUTh OUIMOKH B

XO0JE€ OIIbITa, A€J1aTb BBIBOJBI 110 €TI0 pE3yJibTaTaM

MpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (I)I/I3I/I‘-IGCKI/IX SIBJIECHUU WJIHA
(¢U3MYEeCKUX  CBOMCTB  Tel:  (opMyIMpoBaTh  MPOBEPSEMbIC
MPENONIOKEeHUsI, CcoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHUs, 3aIIUCHIBATH X0/ OMBITAa U (POPMYJIUPOBATH BHIBOJIBI

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C HCIOJIB30BAaHHEM AaHAJIOTOBBIX H
UQPPOBBIX MPHUOOPOB, 3aMHCHIBATh MOKa3aHUA MPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

MPOBOAMTH  MCCIEJOBAHWE  3aBUCUMOCTH  OJHOW  (pU3NYECKOU
BEIMYMHBI OT JAPYrOM C MHCIOJNb30BAHUEM MPSMBIX H3MEpPEHUl,
y4acTBOBaTh B IUIAHUPOBAHMU Y4e€OHOIO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIEAYS MPEII0)KEHHOMY IIJIaHy,
¢buKcHpOBaTh PpEe3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIHUIl U TpaUKOB, J1€JIaTh BBIBObI

10 pe3yJibTaTaM UCCIIEI0BAHUS

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEITUYWH, CIEAys
MPEUIOKEHHON MHCTPYKIMH: TIPU BBITOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOWU

BCINYHHBI

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0€e301macHOCTH IpHu pa60Te C

nabopaTOpHBIM 000pyIOBaHUEM

yKa3blBaTh MPUHLMIBI  JACHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTh TMPUHLUIBl JEUCTBUS H3YyYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX ONHUCAHMS,
UCMONb3ys 3HaHUA O CBOMCTBaX (PU3MUYECKUX SIBIEHUH U

HGO6XOI[I/IMBIG (bl/ISI/I‘ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

MPUBOIUTH TPUMEPHl  (HAXOAUTH WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
JKU3HU i obOecriedeHHss O€30MacHOCTH Tpu  oOpamieHuu  C
npuOOpaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U

cOOJIIOICHNS HOPM DKOJIOTMUYECKOTO MOBEICHHS B OKpY Katollel cpene

1.16

1.17

1.18

OCYILIECTBISATH OTOOP MCTOYHMKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M IyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTIATh MHPOPMAIMIO, KOTOpas SABISETCS NPOTUBOPEUMBOW WIIH

MOXET OBITh HEOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/1aHui
HAY4YHOIIONYJISIPDHYIO ~ JIUTEpaTypy  (PU3MYECKOrO  COJAEp)KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeT, Biaxers
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UHDOpMAIUK

13 OJJHOM 3HAKOBOM CHUCTEMBI B APYTYIO

cO31aBaThb COOCTBEHHEIE KpaTKUC NMUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMAIMH (PU3UUECKOTO
COJZIEp>KaHusl, B TOM 4YHCJIe MyOTUYHO JeNaTh KpaTkue COOOIICHHUS O
pe3yibpTaTax TPOEKTOB WM Y4YEOHBIX HCCIECIOBAHUM, TPH STOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH MOHATUHHBIN ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTAUEH

1.19

8 KUIACC

Kon
NpoBepPsieMOro
pe3yabTarTa

1.1

IIPU BBINIOJHEHUH Y4€OHBIX IMPOEKTOB M UCCIIEIOBAaHUI pacipeneiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33]lauaMH,
CJIIEIUTH 3a BBIIOJHEHHEM IUIAHA JIEUCTBUH, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JI€ATENBHOCTh TIPYIIbl, BBICTpAUBATh
KOMMYHUKATUBHOE B3aMMOJCICTBHE, YUYUTBIBAS MHEHHE

OKPYXKaIOIIUX

HpOBepﬂeMbIe NMPEIAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1

00pa30oBaTeJIbHOM NPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30oBaHus

HCIIOJBb30BaTh MMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINMHMCAHHIO HMX XapaKTCPHBIX CBOWMCTB M Ha



1.3

1.4

1.5

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

pacro3HaBaTh TPOSIBIIEHHME M3YyYCHHbIX (PU3HUECKUX SIBJICHUH B
OKpY’KalollleM MHUpEe, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHIMA

ONUCHIBATh H3YYEHHbIE CBOHCTBA Tel U (U3MUECKHE SIBICHHUS,
UCTIONB3ys (U3MYECKHE BEIMYUHBI, IMPU OINUCAHUU MPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  MCMOJIB3YEMbIX  BEJIUYHH,
0003HaYeHUS U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapuKHd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapaKTCpUu3oBaTh CBOMCTBaA TECII, (1)I/I3I/I'~IGCKI/IC SABJICHHUA W IPOLECCHI,
HUCIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM HaBaTb CJIOBECHYIO
(bOpMyJ'II/IpOBKy 3aKOHa MW  3allucCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIpAKEHHE

1.6

1.7

1.8

1.9

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIbI0 1 — 2 WM3y4EeHHBIX CBOWMCTBA

¢bu3nueckux ABICHUM, PU3NUIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemats pacy€THbIe 3a7a4u B 2 — 3 JEeMCTBHSI, UCTIONB3YS 3aKOHBI U
(dhopMyIIbI, CBS3BIBAIONTUE (DU3MUSCKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 32J1a4H 3aIHChIBATh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX JUI peIIeHHs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEoOXonuMBbIe Al €€ pelleHus], MPOBOAUTh PacuyéThl U CPAaBHUBATH
MOJIydeHHOE 3HAaYeHUE (U3MYECKOW BEJIMYMHBI C HM3BECTHBIMU

JaHHBbIMH

paciio3HaBaThb HpO6H€MBI, KOTOpPBIC MOKHO pPCHIUTH IIpU ITOMOIIOH
(1)I/I3I/I‘-IGCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMCAHUC UCCIICAOBAHNsA, BbIACIIATD
MMPOBEPACMOC MPCAINIOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKa
MMPOBEACHMA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI

MNpOBOAWUTL OIIBITEI 110 Ha6JHOIIeHI/IIO (1)I/ISI/I‘~IGCKI/IX SIBIICHUIT WJIN

¢busznyeckux  CBOMCTB  Ten:  (opmynHpoBaTh — IpOBEpsieMble

NPEINONIOKEeHUs,, CcoOUpaTh  yCTAaHOBKY M3  NPEJIOKEHHOTO



1.10

000pyI0BaHUs, OMMCHIBATH XOJ OTBITa U (POPMYIUPOBATH BHIBOJIBI
BBIIIOJIHATB IPSMBIE WM3MEPEHUS C HCIIOIb30BAHUEM aHAJIOTOBBIX
puOOpPOB U AATUYUKOB (HU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHN ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

NPOBOJIUTH  HCCIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOMH
BEJIMYMHBl OT JAPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPCHHMN:
IUIAHUPOBATh MCCIIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJIHSATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIHIl U TrpadHKoB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IMPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaAHOBKY,
(R (S14% HpCI[J'IO)KGHHOfI HHCTPYKIIMHK, W  BBIYUCIATH 3HAUCHUC

BCIINYHHBI

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TIpH pabore ¢

abopaTOpHBIM 000PYI0BAaHUEM

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3yYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOphI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISITh CXEMBI
NEKTPUYECKUX LENeld C IOCIEAOBaTENbHBIM W MapaUICIbHBIM
COCJMHEHHEM DIIEMEHTOB, pa3linyas yCJIOBHbIE 00O3HAYCHHS
AJIEMEHTOB JJIEKTPUYECKUX LICTIeH

OPUBOAUTH MNpHUMEPHl (HAXOAUTh HMH(POpPMALUIO O MpuUMepax)
MPAaKTUYECKOTO MCTIOIh30BAHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
KM3HM i obecriedeHus O€30MacHOCTH MpH  OOpallleHHH C
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUS 310POBbS U
COOJIIOICHHUS HOPM 3KOJIOTHYECKOI 0 MOBEACHUS B OKpYXKaroIlel cpenie
OCYILLIECTBIATh NOUCK MH(OpMauK GU3NIECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIYTEM CpPAaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SBIISICTCSA POTUBOPEUYMBON MIIM MOXKET OBITh HEOCTOBEPHOI

HCIIOJIb30BaTh IIPpU  BBIITOJHCHUU y‘-IC6HBIX 3aJIaHUM HAay4YHO-



1.19

1.20

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJCpIKaHUs, CIPaBOYHBIC
MaTepuainbl, pecypchl ceth MHTepHer; BnameTts  npuEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi HHPOPMAIUU U3 OAHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KPATKUE YCTHBIE COOOIICHNUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
COJlep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEJICTaBIsATh Pe3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3ITOM
rPaMOTHO HCIOJb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(bu3MKH, COPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

MIPHU BBITIONHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYMIE B COOTBETCTBHH C
IIOCTABJIICHHBIMU  3aJla4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBIM BKJAJ B JCATCIBHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

1.2

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUA IO OINMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHME M3YyYCHHBIX (PU3MUCCKUX SIBJICHUH B
OKpY’>KalollleM MHUpEe, B TOM yucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4yy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

OIMMChIBATh H3YUYCHHBLIC CBOMCTBA TE€I H (bHSI/I‘ICCKI/Ie SIBJICHHA,
HCIIOJIb3YA (bI/ISI/I‘-IeCKI/Ie BCJIMYHHBI, IIpU OIIMCAHUU IIPABHUIIEHO
TPAKTOBATh (1)I/I3I/I‘-ICCKI/II71 CMBICJI HCIIOJIB3YCMbIX BCJINYHH,
0003HaYEeHH U CANHUIIBI (I)I/ISI/I‘leCKI/IX BCIINMYNH, HAXOJUTH q)OpMy.]'IBI,

CBS3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU



1.5

1.6

1.7

1.8

1.9

BEIMYMHAMHU, CTPOUTH  TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIIMUUH

XapaKTEpU30BaTh CBOMCTBaA TECII, (1)I/ISI/ILIGCKI/IC SABJICHHUA W ITPOLECCHI,
HCIIOJIB3YA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBECHYIO
(bOpMy.HI/IpOBKy 3aKOHa MW  3alliMCblBaTb €ro MaTr€MaTH4YCCKOC

BBIpAKEHUE

OOBSCHATH (PU3UUYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 W3YyYEHHBIX CBOMNCTBA

¢bu3nUecKux ABICHHUM, GPU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7auyd (OomMparomuecs Ha cucremMy u3z 2 — 3
YpaBHEHHIA), WCIONB3yS 3aKOHBI W  (QOPMYIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/1aud
3alHMChIBaTh KPAaTKOE YCIOBHE, BBISABISATH HEJOCTAIOUIME WM
M30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUIL PELICHUs, MPOBOJIUTH pacyEThl M OICHUBATh PEATHMCTHYHOCTD

MMOJIYYCHHOI'O 3HAUCHU (pHSH‘-ICCKOfI BCJIIMYHHBI

paciio3HaBaTb l'IpO6J'ICMBI, KOTOPBIC MOKHO PpPCIIMTL IIpHd IIOMOIIU
(1)I/ISI/I‘I€CKI/IX MCTOAO0B, MCIIOJIB3Yys OIMMCAHUEC HCCICAO0BaHUs, BBIACIATH
MMPOBCPACMOC TIPCAIIOJIONKCHUC, OLCHUBATH IIPABUJIBHOCTL [MOPAAKa
MMpOBCACHUA HCCIICAOBAaHHA, [JOCJIaTb BBIBOABI, HWHTCPIPETHPOBATH

PE3YyIIbTAThI Ha6J'IIOI[eHPII>i 1 OIIBITOB

NPOBOANUTH OMNBITHI MO HAOMIONCHHIO (DU3MYECKUX SIBICHUH WIH
(bHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAaHOBKY U3
n30BITOYHOTO Habopa 00OpYyIOBaHHUS, ONUCHIBATH XOJ OMNBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

1.10

1.11

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHI,
ompenessis CpelHee 3HAuCHHE H3MepseMol BenuuuHbl ((PoKycHOe
paccrosiHue coOuparomell JIMH3bI), 000CHOBBIBATH BHIOOP CrocoOa

U3MepeHus (M3MEpPUTEIBHOTO Mprdopa)

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (UBNYECKUX BEIHUUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: TUIAHHUPOBATH HUCCIIEIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (DMKCHUpPOBATh pPE3yJbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCINYHNH B BHIAC Ta6JII/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTANbHYIO YCTaHOBKY
U BBINOJHATE HW3MEPEHHUs, CIEeays MNpPEUIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmogaTh NpaBWiIa TEXHUKH O€30MacHOCTH Ipu pabore ¢

1ab0paTOPHBIM 000y I0BaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKK M3YYECHHBIX (PH3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOYHHUK
CBeTa, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJECIb aTOMAa, HYKJIOHHAas

MOZCIJIb aTOMHOTI'O AApa

XapaKkTepu30BaTh MNPUHIUIBI JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIKUCAHUS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MUECKUX SBICHUA U HEOOXOIUMBIC

(dU3HYeCcKre 3aKOHOMEPHOCTH

HUCIIOJIB30BAaTh CXEMBbI u CXEMAaTUYHBIC PUCYHKHA HN3YUCHHBIX
TEXHUYECKHUX YCTPOKCTB, U3MEPUTEITbHBIX npubopoB u
TCXHOJIOTHYCCKUX IMPOUECCCOB IpPU PCIICHUU YqCGHO-HpaKTH‘{eCKHX
3aaa4, OITUYCCKUC CXCMbI I TOCTPOCHUA H306an(CHHﬁ B IIJIOCKOM
3epKaJie ¥ cOOMparoIei JHH3e

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMH(POpPMALIMIO O TpUMepax)
MPaKTUYECKOTO UCTOIb30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU i obOecriedeHusl 0€30macHOCTH Tpu  OOpalieHuud ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHECHUS 3I0POBbS U

COOJIIOICHNS HOPM IKOJIOTUYECKOTO TOBEICHHS B OKpY Kalollel cpesie

1.18

1.19

OCYIIECTBIISAThH MOUCK HH(pOpMau GU3HIECKOTO CONCPIKAHUS B CETH
WuTepHer, camMocTOSTeNbHO (GOPMYIUPYsS TOUCKOBBIM  3ampoc,
HaxOJUTh MYTU  OMNPEACNICHUs  JOCTOBEPHOCTH  MOJYYCHHOMU
nH(GOpMallMd Ha OCHOBE HMEIONIMXCS 3HAHUM M JOMOJIHUTENIbHBIX

HCTOYHUKOB

UCIOJIb30BaTh IPU  BBIMNOJHEHMHM Y4E€OHBIX 3aJaHuMl  HaydHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOrO COJEp)KaHUs, CIPaBOYHbIC
Marepuaisl, pecypcbl cern MHTepHer; BuageTh NpuUEéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMU U3 OJHOM



1.20

1.21

3HAKOBOM CUCTEMBI B IpYTyIO

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOINCHHUS Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHMX MHNCTOYHHKOB (1)1/131/1'—1601(01"0
coJiepKaHusi, MyOJUYHO MPEACTABIATh PE3YyJIbTaThbl NMPOEKTHOW WU
HCCJIE0BATENIbCKOM  JEeSTENbHOCTH, Opy  3TOM  I'PaMOTHO
KCIIOJb30BaTh U3YUYEHHbIN MOHATUMHBIN anmapaT U3y4aeMoro pasjaeina
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPHU BBITIONHEHUHN Y4YeOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKUX
MPOLIECCOB PACHpPEesITh 005 I3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM  3aJadYaMM, CJIACAUTh 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBIH BKIAJ B JACSITEIbHOCTh TPYMIbBI, BBICTPAUBAThH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, IMPOSABJIAA T'OTOBHOCTbH

pa3pemaTth KOHQIHKTHI



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsieMbIe AJIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3BHAHWUUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

®uszuka — Hayka O Inpupoje. SBiaeHus NpHUPOABL.
Odusnyeckue SIBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,

3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
@usznueckue BeIMUUHBL. M3MepeHue  (PU3MUECKUX
BenmuunH.  Dmsuyeckue  mpubopel.  [lorpemrHocTh

n3MepeHnil. MexxayHapoHas CUCTEMA €ITMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA TO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOTO BOIPOCA, BBIABMIKCHHE TMIIOTE3,
9KCHEPUMEHT 10 TMPOBEpPKE THUMOTe3, OOBsICHEHUE

HaO0JII0IaEMOTO SIBJIEHUS
Onucanne GU3NYECKHUX SBJICHUN C TIOMOIIBIO MOIeeH

[IpakTrueckue pabOTHI:

HH#Par###113MepeHne pacCTOSHUIMA.

###Par### 3mepenue 00bE€Ma KUIKOCTH W TBEPAOTO
Tena.

#H#Par###0npeneneHue pasMepoB MaJIbIX TeJl.
#H#Par###3mepenue  Temmnepatypsl  MpU  [TOMOIIHU

KUJKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIIEpPaTyphbl

I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BEIIECTBA

2.1

H#HHPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITBL,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###/lsiokenne  yvactunr  BemectBa.  CBs3b
CKOPOCTH  JIBIDKCHHS  YacTUI[ C  TEeMIepaTypowu.

BpoynoBckoe nBmxenue, tuddy3us

2.3

BzauMmopaeiicTBue yacTUI BEIIECTBA: NPUTIKCHUEC U

OTTAJIKMBAHHUC




H#HPar##H# ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOECHHE

ra3oB, XUJIKOCTEH U TBEPHABIX (KPUCTALIUYCCKUX) TEI.

2.4 B3aumocBs3p MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX aTOMHO-MOJEKYISPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTuyeckue paboTHI:
#H##Par###01enka quaMmeTpa aToMa METOJIOM PsiIoB (C
UCTIONB30BaHuEM (oTorpaduii).

2.6 #HHPar###0OneITEl 1O HAONIONEHWUIO  TEIUIOBOTO

pacuMpeHus ra3oB.
HHAPar###0nbITel TI0 OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTO IMPUTAXKCHUSA

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe IBUKEHHE. PaBHOMeEpHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
###Par###CropocTs. Cpenusis CKOPOCTH npu
3.2 HEpPaBHOMEPHOM JBWKE€HUHU. Pacy€r myTm U BpemMeHU
JBUKEHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneinctBue
3.3 TEJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ##Par####lnotHocts BemiecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BellleCTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' IIOMOIIbIO TMHAMOMETpA
3.7 ##HPar#t#ABnenne TaroteHus u cuna Tsokectu. Cuna
' TSKECTHU Ha Apyrux miuaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpOE U TEXHUKE
3.9 H#HPar###Croxxenne cuil, HaNpaBICHHBIX IO OJHOU
. npsmMoil. PaBHozaelcTByronas cui
3.10 [IpakTnueckue pabOThI:



3.11

3.12

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS
(mapuka B OKUAKOCTH, MOJEIU  DJIEKTPHUUECKOTO
aBToMOOWIE W Tak jainee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJBbKEHHUS Opycka WIM IIapuka IIo
HaKJIOHHOM  miuockoctu. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbIThI, JI€MOHCTPUPYIOIIINE
3aBHCUMOCTh pacTshKeHUs (aedopMariv) mpyXKHHBI OT
NPUJIOKEHHONW  cwibl. OTMBITBL, JIE€MOHCTPUPYIOIIUE
3aBUCHMOCTD CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapaKkTepa CONMMPUKACAOIIUXCS HOBerHOCTeﬁ

dusnuecKue SIBICHUS B IPUPOJE: IPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMM CKOPOCTSIMHU B )KMBOW U HEXXMBOU IIPUPOJIE,

JIeMCTBUE CUJIbI TPEHUSI B IPUPO/IE U TEXHUKE

TexHnyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 TA30B

Hasnenune TBEpAoro tena. CrocoObl YMEHBIICHUS H

1 YBEJIUYCHHUS 1aBICHUS
4 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEeMIIepaTyphl
43 [Tepenava maBneHus: TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTnyeckue MalvHbl
3aBUCHUMOCTh  JABJICHUS JKUAKOCTHU OT TIyOWHBI.
4.4 Iunpocratudecknii napagokc. CooOnarommecs cocybl.
I'mppaBnnueckne MeXaHU3MBI
AtMmocdepa 3emin u atmocdepHoe AasieHue. [IpuunHel
A5 CyILIECTBOBaHUS BO3AYIIHOW oOomouku 3emuid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
45 N3smepenue armocdepHoro pasinenus. llpuGopsr s
' U3MEpEeHHsI aTMOC(HEPHOIO AABJICHUS
JleficTBue KMAKOCTHM M Ta3a HAa HOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [naBanue ten. Bo3gyxormnnaBanue



4.9

[IpakTnueckue pabOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TOTpYyKEHHOM B IKUAKOCTH YacTH Tela.
Omnpenenenne BhITAIKUBAOLIEH CUIIBI, JEHCTBYIOIEH Ha
TENO, TOrpyX’EéHHOe B  JKHIKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAOIIEH
CWJIBI, IEHCTBYIOIICH HA TENO B >KUIKOCTH, OT 00BbEMa
NOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTHU
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYHpPOBAaHHE  JIOAKM M OmIpeaeseHue  eé

IPy30N0AbEMHOCTH

4.10

411

duznueckue SABJICHHUA B npuponac: BJIMAHUC
aTMOC(l)epHOl"O JaBJICHHA Ha JKUBOH OpraHu3M, IUIaBaAHUC

pBIO

TexHuueckue yCTPOWCTBA: COOOILIAIOMIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUIPABIUYECKUNA Ipecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HACOC,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT'MA

5.1
5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

Mexanuyeckas pabota
Mexanundeckass MOIITHOCTE

[IpocThle MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAs

iockocTh. [IpaBuiio paBHOBecHs! pplyara
[Ipumenenue npaBuiIa paBHOBECHS pblyara K OJIOKy

«3omotoe  mpaBwiao»  MexaHuku.  Koaddummenrt
I10JIE3HOTO NeicTBUS MEXaHU3MOB. [Ipocteie

MEXaHU3MBbI B OBITY U TEXHUKE
[ToTennmanpHast SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

TlonHas MexaHWYecKas OHEPTIU-. 3aKOH H3MEHCHUS H

COXPAaHCHUA MEXaHUYECKOMH SHEpPIrun

[IpakTuueckue paboOThI:



#HHPar#H##0npeneneaue padOTbl CUIbl TPEHUS IIPU
PaBHOMEPHOM [IBW)KCHMHM TeJla 10 TOPU30HTAJIBHON
noepxHoctu. McciienoBanue yclIOBUM paBHOBECHS
ppuara. Msmepenune KIIJ[ HakIOHHOM MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

du3nyeckue SIBICHUS B npuponac: pblHaru B TCIIC

5.10
YyeJioBeKa
TexHuueckue yCTpOMCTBA: pbIYar, TMOJABWXHBIM U
5.11 HETOJBMKHBIA OJIOKM, HAKJIOHHAS TIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiembIe 3JIeMeHTHI COEPKAHUS
pasaena 3JIeMeHTa
TETJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKCHHUS  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemecTBa. Macca U pa3Mepsl
' MosieKyln.  ONBITBI, MOATBEP)KAAIOIIME  OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKHUHETHUECKON TEOPHH
Mopnenu  TBEpAOro, KUAKOTO M Ta3000pa3HOTo
6.2 cocTostHMM BemiecTBa. Kpucraminueckue u amopdHbie
Tena
OObscHEeHHE CBOWMCTB razoB, )KHIKOCTEH M TBEPABIX TET
0 6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpUHr
6.4 CMaunBaHUe U KaMWUTSIPHBIC SIBICHUS
6.5 TemnnoBoe pacHIMpeHHe U CKATHE
6.6 Temneparypa. CBs3b TeMIlEpaTypel CO CKOPOCTHIO
' TEIUIOBOTO JABM)KEHUS YaCTHUIL
6.7 Buytpennss sneprus. CnocoObl N3MEHEHUS! BHYTPEHHEN
' SHEPrUH: TEIIoNepeaada U COBEpIIeHNE paboThI
6.8 Bunel teronepenadyu: TEMIOMPOBOTHOCTh, KOHBEKIIUS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

HU3JIYUCHHC

KomnuectBo  TemnoTel.  YaelbpHast — TEIIOEMKOCTH

BCIICCTBA

TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE

TEII0BOro OajgaHca

IInaBnenue u OTBCPACBAHUC KPUCTATINIMUCCKHUX BCIICCTB.

Y,Z[CJ'IBHaH TCIJIOTA IJIaBJICHUA

[TapooOpazoBanue u  koHAeHcanus.  Vcmapenue.
Kunenne. VYnpenbHas  Ttemiora  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO

IaBJICHUS
BrnaxHocTs Bo3myxa
DHeprus TOIUTMBA. Y IeibHas TEMI0Ta CTOPAHUS

[Tpunmuner  pabotbl  TermoBbix  asurarenein  KITJ
TEIJIOBOTO ABUTaTessl. TeluioBble ABUTAaTEeNIM M 3aluTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U MPEBPAILECHUS YHEPIUH B TEIIOBBIX

nporieccax

[TpakTuyeckue pabOTHI:

H#HAHPar#H#ONbITEL 10 OOHAPYKEHUIO JIEUCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

#HHHPar##H#OnpITEI 1O BBIPAIIMBAHUIO — KPUCTAJIOB
MOBAPEHHOM COJIM WJIM caxapa.

#HHPar###OnbITE 1o HAOJIFOAEHUI0O  TEIUIOBOTO
paciIpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
###Par###Onpeienenue gaBieHUsT Bo3AyXa B OajuloHe
HINpULA.

H#HHHPar###0nbITbI, JTEMOHCTPUPYIOIIHUE 3aBUCHMOCTH
JIaBJIEHUST BO3JyXa OT €ro oOobéma W HarpeBaHUs WM
OXJIAKICHMSL.

###H#Par###1IpoBepka rumnoTes3sl JUHEHHOM 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KHUJKOCTH B TEPMOMETPUYCCKOU



6.18

TpyOKe OT TeMIepaTyphl.

#H##HPar#t#Habmonenue W3MEHEHUS BHYTPEHHEMN
SHEPTUM TeJla B pe3yJbTaTe TEIUIoNepeaaun U padboThl
BHEUTHUX CHIL

###Par#t#lccnenoBanue sSBIIGHUS TEMJIOOOMEHa TpuU
CMEIIMBAHUU XOJIOJIHOW U TOPSTYEN BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TEIIOTHI,
MOJIyYUEHHOT0 BOJIOM TMpH TEIUIOOOMEHE C HarpeTbhiM
METAJUIMYECKUM I[TUIHHIPOM.

###Par#H#Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par###lccienoBanue mmpoiecca HCIapeHus.
#H##Par###OnpeienieHne  OTHOCUTENBHON — BIAYKHOCTH
BO3/IyXa.

#H##Par###OnpenencHue yAeIbHONW TETUIOTHI TIIaBICHUS

JIBJA.

dwusnveckre SBICHHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKEHWE W KamWULIpHBIC SBICHHS B TPHPOJE,
KpUCTAIJIBI B Tipupojie, u3nyuenue ConHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHl, TyMaHa,

HHes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULAPBI,  IPUMEPHI
WCIIOJIB30BAaHUsl KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, IMCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

Onektpusanus Tea. [[Ba posia aIeKTpUIeCKUX 3apsiioB

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kyiona
(3aBHCUMOCTb CUJIbI B3aUMOACHUCTBHSI 3apSKEHHBIX TNl OT

BCJIMYMHLI 3apaa0B U paCCTOSAHUA MCKIAY TeJ'IaMI/I)

7.3

BHCKTpI/I‘-IeCKoe ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyHIMN Cyneprno3unuy 3JIEKTPUYECKHUX I0JeH



(Ha KAYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpuyeckux 3apsoB. DJeMEHTapHbIN

7.4 anektpudeckuii 3apsan. Ctpoenue atoma. [IpoBoaHuku u
JUAIEKTPUKU
7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia
- ONeKTpUueckuid  TOK.  YCJIOBHUA  CYILIECTBOBaHUS
' AIEKTPUYECKOTO TOKA. ICTOUYHMKYU MOCTOSITHHOTO TOKa
HeiictBus JIIEKTPUYECKOTO TOKa (TertoBoe,
1.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KHUIKOCTSX U ra3ax
28 Onektpuyeckas 1enb. Cuina Toka. DJIEKTPHUYECKOE
' HaIpsDKEHUE
29 CormpoTuBiieHne MPOBOHUKA. VY nenvHOE
' COIIPOTUBIICHHUE BEIIECTBA
7.10 3akon Oma 11 yJacTKa 1enu
[locnenoBarenbHoe W HapajUIeIbHOE  COEAMHEHUE
7.11
MIPOBOJTHUKOB
PaGora ¥ MOIIHOCTh JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
213 DJeKTpUYecKue Ienu U MOTPEOUTENH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHbIE MarHuThHl. B3auMoneiCcTBHE MOCTOSIHHBIX
7.14
MarHuTOB
MaruautHoe mozne. MarHutHoe mone 3eMId U €ro
7.15
3HAUEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHutTHoe MoJie AIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuToB B TEXHUKE
JlelicTBMe MarHMTHOrO TOJII Ha NPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSTHHOTO ToKa. Mcnonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCTIOpTE
7.18 Omeitel @Dapanes.  SIBiaeHHME  3IEKTPOMArHUTHOM



7.19

7.20

unaykiuu. [pasuio Jlenna

DneKTporeHepaTop. Cnioco6s1 MOJTYYCHUS
ANEKTPUYECKOW  DHEpPruu.  DIEKTPOCTAaHIMU  Ha

BO300HOBIISIEMBIX HCTOYHHUKAX SHCPTHUU

[TpakTrueckue pabOTHI:

OnbITHl 10 HAOTIOACHHUIO SIEKTPU3AIUHN T HHIYKIUEH
U IIPU COIIPUKOCHOBEHUHU.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO IO Ha
MIPOBOJTHUKH M TUAJICKTPUKH.

COopka u mpoBepka pabOTBl SICKTPUUECKON Ienn
IMIOCTOSHHOT'O TOKa.

N3mepenue u peryampoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
I/ICCHGILOBaHI/Ie 3aBUCHUMOCTH CHUJIbI TOKA, I/I,E[YIJ_IGFO qepe3
pPEe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJEKTPUYECKOTO COIMPOTHUBICHUS MPOBOJHUKA OT €ro
JUTUHBI, TIJTOIAIM TIOTIEPEYHOTO CEYCHUS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHDKEHUA  TIPU
MOCNIEOBATEILHOM  COCIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia Ui CWIBL TOKA IPU NApaJUIEIbHOM
COeMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
AJICKTPUYECKOTO TOKa, MIAYIIETO 4Yepe3 PEe3ncCTop.
OmpeneneHre  MOIIHOCTH  3JIEKTPUYECKOIO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenqoBanre 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOYKY, OT HaINpsHKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOICHUCTBHS IIOCTOSHHBEIX MArHHTOB.
N3yueHnne MarHuTHOTO IO TOCTOSTHHBIX MarHUTOB TIPH
uX oObeNMHEHWHW U pasneneHuu. VccnemoBanue
JICUCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OneITEl,  JEMOHCTPHUPYIOUIUE  3aBUCHMOCTH  CHJIBI



BBaHMOHeﬁCTBHH KaTyIKM ¢ TOKOM W MAaruvuTa OT CHUJIbL
TOKa W HaIpaBJICHUA TOKAa B KaTYIIKC. I/I3y‘-ICHI/IC

ﬂeﬁCTBHH MAargiMuTHOrO IoJii Ha IMPOBOJHUK C TOKOM.

Konctpynposanue U U3y4CHHE paboThI
DIEKTPOJABUIATEIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHONM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO SBJICHUA BHGKTpOMaFHI/ITHOI‘/JI HWHAYKIOWH:
HUCCICIO0BaHUC W3MCHEHHI 3HAYCHUS U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKA

7.21

1.22

@dusuueckre SABICHUS B MPUPOJE: IJIEKTPUUECKUE
ABIIEHUST B  atMocdepe, OIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoIoCcoB,
POJIb MarHUTHOTO TOJIS JJISI )KU3HHU Ha 3emile, MOJISIPHOE

CHUsSHUC

TexHudeckue yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETUYUK DICKTPUYECKON DHEPIUH,
3JIEKTPOOCBETUTENIbHBIE  NMPHOOPBI,  HAarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsi), ANIEKTPUUYECKUE
[IPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEID

IMOCTOAHHOI'O TOKa, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUIACC
Kon
Konx snemenra IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
pazzneina
MEXAHUWYECKMUE ABJIEHUA
Mexannyeckoe IBHKeHHE. MarepuanpHas —TOYKA.
5.1 Cucrema orcuéra
8 8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
H#H#Par###HepaBHOMepHOE TPSIMOJIMHEHHOE JBI)KEHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCEPHOM JBUKCHUU



VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JBUKECHHE
8.6 #H#Par###CBoOonHOe Tagenne. OnbITel [ anuies
###Par#t#PaBHoMepHOE NBIDKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u uacrota oOpamienusi. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMurenbHoe yCKOpeHHue
8.8 [Tepssiii 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 H#HPar#H## [puHIIIT CYNIEPIIO3UIINN CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuila TPEHHsI CKOJIBbKEHUS,
813 CUJIa TPEHHUS MTOKOS, IPYTHe BUJIbI TPEHUS
###Par###Cuna  TSDKECTH M 3aKOH  BCEMHUPHOTO
814 TATOTEHHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUS
8.15 JBuxenne  miaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpOoCcTb. HeBecOMOCTh M TIeperpy3Ku
PaBHOBecue maTepranbHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16 oo
H#H#Par###PaBHoBecre TBEPAOrO Tela ¢ 3aKPEryIEHHOM
847 OCbI0 BpameHust. MomeHT cwibl. LleHTp Tsxkectn
8.18 Nmnynec tena. U3menenne umnyibca. iMmynbc cuiibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE NBUKEHUE
8.21 Mexanndeckasi paboTa U MOLTHOCTh
PaGora cumn Tsxectu, ynpyroctd, TpeHua. CBA3b
8.22 SHEPTUU U PaOOTHI
[loreHnmanpHass JHEPrus Tena, TMOAHATOTO  HAX
8.23 MOBEPXHOCTHIO 3eMIn
8.24 [ToTeHmanpHast SHEPTUS CKATOUN MPYKUHBI
###Par#t#Kunernueckass ~ sHeprusi.  Teopema o
825 KUHETUYECKON YHEPTUHU
8.26 #HH#Par###3akoH coXpaHEeHU MEXaHUYECKOW SHEPTUn



8.27

8.28

[TpakTuyeckue paboOTHI:

OrnpesiesieHre CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBIKEHHsS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpezneneHue yCKOpEeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaIbHOW CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayalbHOM CKOPOCTU IYTH OTHOCSTCS
Kak psa  HEYETHBIX 4YMCEeN, TO COOTBETCTBYIOIINE
POMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWJIBl HOpPMalbHOTO JaBieHus. OmnpernencHue
kod(dduimenta TpeHUs CKONbXeHHs. OrnpeeneHne
KECTKOCTU TpyKuHbl. Omnpenenenue padOTbl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBIKEHHM Tejla IO
TOPU30HTANILHON MoBepXHOCTH. OmpeneneHue padboThI
CWJIBl  YOpPYrocTH  Mmpu  noabéMe  rpysa ¢
UCTIOJIb30BAaHUEM  HETOJBMXKHOTO U TOABHXKHOTO

OJIOKOB
®dusnyeckue ABJICHUS B IPUPOJIE: MPHINBBI U OTJIMBBI,
JOBUXKXCHHUC IIJIAHCT COHHC‘IHOfI CHUCTCMBI, peaKTI/IBHOG

JABVIXCHUC )XHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CIUJIOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

91 KOJICOaHMIl: TIEpPHO/I, 9acTOTa, aMILUTUTY/Ia
9.9 Maremarnueckuit u IIPYKAHHBIN MasITHUKHU.
' [IpeBparteHue SHEPTrUu MpH KOJIeOATEITHHOM JIBH)KCHHUH
0.3 3aryxawmue kojebaHus. BriHyXIeHHBIE KoJeOaHUs.
' Pe3onaHc
Mexannueckue BOJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpogonibHBIE U TIONIEpEYHBbIE BOJIHBIL. J[TMHA BOJHBI U

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHMYECKHE BOJIHBI B
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TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ' poMKOCTh U BbICOTa 3BYyKa. OTpakeHUe 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue pabOTHI:
Ompenenenne 4acTOThl W Tepuoja  KoseOaHWi
MaTeMaTHYEeCKOTO MasiTHUKA.
Ompenenenre 4YacTOTBl W Tepuoja  KosieOaHWi
MPYKUHHOTO MassTHHKA
9.7 WccnepoBanne 3aBUCUMOCTH — Tmepuoia  KosieOaHMid
' MOJBEIIEHHOTO K HUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tmepuoia  KoseOaHMid
MPY>KUHHOTO MAasTHHKAa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
NpYy>KUHBIL. M3MepeHne yCkopeHus: CBOOOTHOTO TaAcHUs
®dusnyueckue SBICHUS B MPHUPOJIC: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSACEHHE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, X0
99 TexHuueckue yCTPOMCTBA: 3XOJOT, HCIOIb30BAHNE

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

:‘)HCKTpOMaFHI/ITHOC IIOJIC. BHGKTPOMaFHI/ITHBIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 3J1€eKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeETa.

' BonHoBeI€ cBOlCTBa cBETa

[IpakTuueckue paboTHI:

10.4 W3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa
OuznuecKkue SBICHUS B TPUPOAE: OHOJOTHYECKOE

10.5 JeicTBre BUJUMOTO, yIABTPaUOIETOBOTO U
PEHTI€HOBCKOTO U3ITy4YECHHUI

106 Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE

QJICKTPOMAarouTHLIX BOJIH AJIA COTOBOM CBSI3HU
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CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MicTouHuku cBeTa
11.2 ITpsimonuHEHOE pacIpocTpaHEHHUE CBETa
113 Otpaxxenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUS
' CBETa
114 [Ipenomienne cBera. 3aKOH TMPEIOMIICHHS CBETA.
. [TonHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nmydeit B IMH3E
116 Ontuueckas cucrema ¢oroannapara, MHUKPOCKONa H
' TejecKona
117 ['ma3 kak onTHyeckas cucrteMa. bim3opykocTs u
' JAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B cniektp. OnbiTel HhtoTOHA.
. CrnoxeHue CreKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[TpakTnyeckue paboOTHI:
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOTO JIy4ya OT yIJjla MajeHuUs.
##HPar#Ht#13yuene  XxapakTepUCTHK  HM300pa’keHus
npeaMeTa B IJIOCKOM 3epKaje.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jiyya OT Yrjla THaJeHus Ha
119 IPaHUILIE «BO3JyX — CTEKIION.
' #i#Par###lonyuenne  M300paXeHU C  MOMOIIBIO
CcOoOMparoIIe TUH3HI.
#HH#Par###Onpenenenue  (QOKYCHOTO PpacCTOSHUS U
OINTUYECKOM CUIIbI cOOMparoIeil TNH3BI.
HHHPar###ONBITEL IO pa3oKEHHIO OeJIoro cBeTa B
CIEKTP.
HHHPar###OMNBITEl IO BOCIPHUATUIO IIBETA IPEIMETOB
IIpU WX HAOIIOCHUN Yepe3 LBETOBbIE (PUIBTPHI
dusnueckue sBIeHUs B npupoze: 3atMeHus ConHua u
11.10 JlyHbI, 1IBE€TA TEJ, ONTHYECKUE SIBICHUS B aTtMocdepe
(uBeT Heba, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,
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doroanmapar, ONTUIECKHE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA
191 Onwitel Pezepdopna u mmanerapHas Mojzenb aToMa.
' Moguens aTtoma bopa
192 HcnyckaHnne W MOMIOLIEHWE cBeTa aroMoM. KBaHTHI.
' JIunenyaTsie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, OeTa- U ramMma-u3IydeHus
154 Crpoenne artomHoro snpa. HykioHHas Mopenb
' aTOMHOTO sapa. M3otomnsl
125 PannoaktuBHele mnpeBpamenus. [lepuon momypacnana
' ATOMHBIX SJEP
196 AnepHbie peakuuu. 3aKOHbBI COXPAHEHUS 3apsI0BOTO U
' MacCOBOI'0 YUCE
12.7 DHeprusi CBsI3u aTOMHBIX sifiep. CBA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. Mctounuku sHeprun
' CouHIta 1 3B€31Q
129 Snepnas osHepretuka. JledcTBHME — paJlMOAKTUBHBIX
' M3JIy4eHHI Ha )KUBbIE OPTraHU3MbI
[TpakTideckue paboThI:
HaGnronenue CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccenenoBanue TPEKOB: M3MEPEHUE DHEPIHMU YaCTHUIbI
o0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHA
®dusnueckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN
PaarOaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 palMOaKTUBHOE W3JIIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PATUOAKTHBHBIX M3JIYyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHNUS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanue ponau  (GU3MKM B HAy4yHOMl  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3H
U TI03HABAa€MOCTU SIBICHUU TPUPOABI, O POJH DIKCIHEPUMEHTa B
¢usuke, o cucremooOpasymomeil poaud (U3MKM B pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHKM M TEXHOJOTuH, 00 3BOJIOLUU
(bu3HYECKUX 3HAHUN M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Ui

3HaHUs O BHJAaX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOEeHMsI BellecTBa, O (U3NYECKON CYIIHOCTU SIBICHUN MPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX H KBAaHTOBBIX);
YMEHHUE pa3audaTh SBJICHUS 110 OMMCAHUIO X XapAaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JIaHHOE (PU3MUecKoe SBICHHE;
YMEHHE PacliO3HABATh MPOSBICHUE M3yUYECHHBIX (U3NYCCKUX SBIICHUHN
B OKpYXalollleM MHpEe, BBIJIESAs MX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnanenue ocHoOBamMu TMOHSATUHWHOIO ammapara U CHUMBOJHYECKOIO
s3blKa (PU3UKKU W UCIMOJB30BaHWE UX JUIS pelIeHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOWCTBA Tei, (U3MYCCKUE SIBICHHUS U

MIPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIC H SMITUPHUYECKNE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (I)I/ISI/I‘-ICCKI/IC SBJICHHA,

UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TMIO3HAHUS C y4ETOM
coOmroIeHus TpaBuil O€30macHOro TpyAa: HabmoaeHHe (PU3NUECKUX
SIBJIEHUI

YMCHHUC CaMOCTOSATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJI
OIBITA U 3aMUCBIBAT €r0 PE3YJIbTATHI, (POPMYIMPOBATH BBIBOIBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHI (PU3HMUECKUX BEITHMUUH:
YMEHHE IUJJAaHUPOBaTh M3MEPEHMS, CaMOCTOSTENBHO COOHpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY [0 HWHCTPYKUUH, BBIYUCIATH
3HAYE€HUE BEJIMYMHBI U AHAJIM3UPOBATh IOJIyUYEHHBIE PE3yJIbTaThl C
y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEJOBaHUIL;
CaMOCTOSITENILHO ~ COOMpPAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEACTABIATH
MIOJIyYE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE TaOJIUL U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO pe3yJIbTaTaM

HUCCJICJ0BaHUA

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3Myeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, MOAETH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb QTOMHOTO si/ipa) U yMEHUE NPUMEHATh UX I

00BbsICHEHHSI (PU3MUYECKUX TPOLIECCOB

YMmeHue oOBSACHATH (PU3MUECKUE MPOLECChl U CBOMCTBA Ted, B TOM
qyucie W B KOHTEKCTE CUTyallud HPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C ONOPOM Ha U3yYEHHbIE CBOMCTBA (U3NUYECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITH

VYMmeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHeHWM),
UCIONB3YS 3aKOHBI U (opMmynbl, CBs3bIBaOIIME (pU3HUEcKue
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBJIATh HEAOCTAIOIIUE JAaHHBbIE, BBIOMpATh 3aKOHbI U (HOPMYJIBI,
HEoOXouMBbIe ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHbIC JaHHbIC,
MPOBOANTH pPAacu€Thl W OLEHUBATh PEATHMCTUYHOCTH MOJYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIMYHMHBI; YMEHHUE OINPENeNATh Pa3MEPHOCTb

buznYecKoil BETUYNHBI, MOTYYCHHON MPU PEIICHUH 3a1a4u

YMeHne xapakTepu3oBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MO MX OMUCAHUIO, MCIIOIB3Ysl 3HAHUS O

CBOMCTBaX (1)I/IBI/I‘I€CKI/IX SIBICHUM U H606XOI[I/IMBIC (I)I/ISI/I‘IGCKI/IG




10

11

3aKOHOMEPHOCTH

YMeHHe UCMONb30BaTh 3HAHUS O (U3HYECKUX SBJICHUAX B
MOBCETHEBHOM JKM3HM i o0ecnedeHuss O€30MacHOCTH MpH
oOpamieHud ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSl U  COOJIOAECHUS HOPM
HKOJIOTMYECKOTO TIIOBEJEHUS B OKpY)KaOLIEH cpeae; MOHUMaHHE
HEOOXOIUMOCTH MPUMEHEHHs JOCTHXKEHUHA (PU3MKHM U TEXHOJIOTUH

AJI1 paiuOHAJIBHOTO IPUPOAOIIOJIB30BaHUA

OneIT moucka, mpeoOpa3oBaHUS M MPEICTaBICHHUS WHGOpMALUU
(bU3UYECKOTO CONEpKaHUSA C HCIONb30BAaHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIOIIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJIb30BaTh  IpHU
BBITIOJITHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3HYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
WutepHner; BnageHue 0a30BBIMM  HaBBIKAMHU  NPEOOpa3oBaHUS
uHpOpMAIllMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyi0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHbIE COOOILEHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTh JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBUKeHUE. CpenHss cKopocTb. PopMyna aJis
1.2 BBIYKCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE TIpSAMONIMHEWHOE IBIKEHHE. 3aBUCUMOCTh KOOPIAWHATHI Tela OT
BPEMEHH B Clly4ae PaBHOMEPHOTO IPSIMOJIMHEWHOTO IBUKECHUS:
13 (1) =x,+vt
I'padvkn 3aBUCHUMOCTH OT BpPEMEHH [JIsi MPOEKIMH CKOPOCTH, TPOCKIIUI
NepeMenieHus, IyTH, KOOpPAMHATBI TP PABHOMEPHOM MPSMOJIMHEHHOM
JIBUYKEHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B ClIydae PaBHOYCKOPEHHOTO
MIPSAIMOJIMHEVHOTO JIBUKECHHUS:
7
S =vg # i+ ay = ;
2
@opMynbl I MPOCKUMU MEPEMELIEHUs, MPOEKLUUA CKOPOCTH U IMPOEKLIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEUHOM JBUKEHUU:
1.4 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'padmkn 3aBUCHUMOCTH OT BpPEMEHH IS TPOEKIUU YCKOPECHHUS, MPOCKIIUU
CKOPOCTH, MNPOEKIHMH MEepEeMEUICHUs, KOOpPAUHATBl IPHU PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBU)KEHUU
CBobOogHoe maneHune. GopMysbl, OMHUCHIBAIOIINE CBOOOJHOE TAaJICHUE Tella 0
1.5 BEpPTUKANMU (IBWKEHUE Tejla BHM3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTHU

3emnn). I'paduku 3aBUCMMOCTH OT BPEMEHH [UIsl IMPOEKUUH YCKOPEHHMS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOCKIIMM CKOPOCTH M KOOPAMHATHI NPU CBOOOJHOM TAACHHM Teja 110

BEPTHKAJIH
CKOpOCTh paBHOMEPHOI'O JBMKEHHUs Tena I0 OKpyXHOCTH. HampasieHnue
CKOPOCTH.

(DOpMy.]'Ia IJI1 BBIYUCIICHUA CKOPOCTU UYCPE3 pauyC OKPYKHOCTH U IECPHOI

oOpareHus:
2nR
L=
T

[lenTpocTpeMuTenbHoe yckopeHue. HamnpaBieHue LEHTPOCTPEMHUTEIHLHOTO

YCKOpPCHUHI. CDopMyna JJI1 BBIYUCIICHUA YCKOPCHUSA:

®dopmyna, cBsI3bIBAIOIIAsl IEPUOJ M YACTOTY OOpaleHHUS:

Vo= ?

Macca. IInotHocts Bemectsa. @opmyria 1 BBIYUCICHUS INIOTHOCTH:

_m

V

Cuna — BekTopHas pusnueckas BenuurnHa. CliokeHHe CUIl

SBnenue unepuuu. [lepssiii 3akoH HeroToHa

Bropoii 3akon Hptotona:

F=m-d

CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CUJIbIL, JEHCTBYIOIEH Ha
TEJ0

Bzaumoneiictue Ten. Tpernii 3akoH HeroToHa:

Fry=-Fi

TpeHue nokos U TpeHue ckoibxeHus. Dopmyra A BHIYUCICHUS MOAYIISI CHIIbI

TPCHUSA CKOJILXKCHUS:



Frpzp-;"l.r

1.13

1.14

1.15

1.16

1.17

1.18

Hedpopmanus Tena. Ynpyrue U Heynpyrue aepopMmManuu. 3aKOH YIpyrou

nedpopmaruu (3akon ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHUE. 3aKOH BCCMHUPHOTO TATOTCHUA:
My -1,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
®dopmyna 715 BBIYUCICHUS CUITBI TSDKECTH BOJIM3U MOBepxHOCTH 3emiu: F = mg.
JBwxenue manet Bokpyr Connna. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpysku
Nwmmynse Tena — BekTopHas (u3uvecKas BeJIMIrHa.
=m0
Nmnynbe cuctemsl Ten. MU3mMenenne umiynbca. IMIynbe Cuiibl
3aKOH COXpaHEHUsl UMITYJIbCA JIsl 3aMKHYTOM CUCTEMBI TEJI:
D=0, i, U, =const
PeakTuBHOE ABMXKEHUE

Mexannyeckast pabota. @opmyra /175 BEIYUCIECHUS paOOThI CHIIBIL:

A=F5ooscx

Mexannuyeckass MOLTHOCTb:

=24
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIUs. d)opMyJIa JJIA BBIYUCIICHUA

KUHETUYECKON IHEPIUU:
n !UE
E, =—"—
2

Teopema o kuHeTHUecKOU 3Heprun. Popmyra A BBIYUCICHUS TOTCHIMAIBHON



OHCPIHUU TCJa, MOAHATOIO

Hang 3eMIIEi:

E,=mgh

Mexanndeckast SHEPTHsL:

E=E;.+E ?
1.19 .
3aKOH COXpaHEeHUsI MeXaHN4ecKo sHeprun. Popmyna Ajs 3aKOHA COXPaHEHUs
MEXaHWYECKOM IHEPTUHU B OTCYTCTBHE CHII TpeHUs: E = const.
[IpeBparnieHne MEXaHMUECKOW SHEPTUH MPU HATTUYUH CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. Momesnt cusbel: M - FI.
YcaoBue paBHOBECHS phlyara:
M +M +..=0
1.20
[ToasrxHBIN 1 HeOABKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiieHre TBEPAOTO TENA.
dopmyna 715 BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
p= F
5
191 JlaBnenue ra3za. ATMochepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBlieHUE BHYTPH JKHIKOCTH.
dopMya 7151 BEIYUCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+p,
1.22 3akoHn [lackansa. ['mapaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna sl ONPEACTCHUS BBITAIKHABAIOIIECH CHIIBI,
JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B AKUIAKOCTh WIH ra3:
1.23

F_jlm_ =pgV

VYcaoBue nnapanus tea. IlnaBanue CYZAO0B 1 BO3AYXOILTaBAHUC



1.24

1.25

1.26

1.27

1.28

1.29

Mexannueckue KoyiebaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHHIA.

dopMya, CBSI3bIBAIOIIAS YACTOTY U MEPUOJI KOJICOaHUH:

MareMatnueckuii M MNpYKUHHBIM MasaTHUKU. IIpeBpaiienue osHeprum mnpu

K0J1€0aTeIbHOM JIBH)KEHUU
3aryxatomue konedbanus. Bernyxnennsie konedbanus. Pe3onanc

MexaHU4YeCKHEe BOJIHEI. HpOI[OJ'IBHBIe N TMOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHEHHsSI BOJTHBI:

h=v-T

3ByK. ['poMKocTh M BbICOTa 3ByKa. OTpa’k€HHE 3BYKOBOW BOJIHBI Ha I'DAHMIIE
nByx cpell. MHdpa3Byk U yabTpa3ByK

IIpakmuyeckue pabomul

N3MepeHnne cpenHeill IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NPYXKHUHBL, KOI(PPHUIIMEHTa TPEHUS CKOJIBKEHUS;, paOOThl CHJIbI TPEHHSI, CHIIbI
YIOPYTOCTH; CpEeIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHus: Opycka Opu JBM)KEHHH 0 HAKJIOHHOM IUIOCKOCTH; YacCTOTHl H
nepuoAa KoseOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M HepHoaa
KoJIeOaHNH MPYKUHHOIO MasiTHUKA; MOMEHTAa CHJIbI, AEWCTBYIOLIEr0 Ha phlyar;
paboTBI CWIJIBI YNPYroCTH MPH MOIBEME TPy3a C IMOMOIIBIO HETOABIKHOTO
670Ka; paboThI CUJIBI YIPYTrOCTH NPHU MOABEME Ipy3a C MOMOIIBIO MOJIBHKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOH CHJIBI OT 00BbEMa MOTPYXEHHOU
YacTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIECH CHIIbI
OT MaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAaJIbHOTO JaBJIECHUS U OT
poJla IOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HHUKAIOLIEH B NPYXKHHE, OT CTENEHU
neopManu Mpy>KUHBL, YCKOPEHUsI OpycKa OT yrjila HaKJIOHA HAaIlpaBIISIONICH;
nepuoa (4acToThl) KoueOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH MPYKMHHOTO MasTHUKAa OT MAacChl Tpy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHNE HE3aBUCHUMOCTH IEpUOoJa KOJIeOaHUM HUTSHOTO MAasTHHUKA OT

Mmacchl rpy3a. [IpoBepka ycinoBusi paBHOBECHUS pbluara

1.30

Qusuueckue sA6neHus 6 npupode: TPUMEPHl JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B )KMBOW W HEKUBOW MPUPOJIE, NEUCTBHE CUIIBI TPEHUS B MPUPOJIE U

TCXHUKC, TMPUIHNBBI U OTIUBBI, JABUKXCHUC TIJIIAHCT ConHeyHOM CUCTEMBI,



PEaKTUBHOE JIBU)KEHHE KUBBIX OPTaHU3MOB, PblYaru B TEJIE YEJIOBEKA, BIUSIHHE
aTMoc(epHOro JaBlIeHHs Ha >KMBOW OPraHM3M, IUIaBaHHUE PbIO, BOCIPHUSTHE

3BYKOB JKUBOTHBIMHU, 3CMJICTPSAACCHUC, celiCMHUUECKHE BOJIHBI, HYHaMH, 5X0

Texnuueckue yCl’I’tpOLZCI’I’IG(l.' CIIMAOMETP, AATYMKU IIOJOKCHHUSA, PACCTOAHUA U
YCKOpCHHUA, AUHAMOMCETP, IMNOAIIWIIHUKHU, PAKEThI, pbl4ar, HOI[BPI)KHBI?I n

HCHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA I1IJIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOIIAIOIINECS] COCY/bI, YCTPOWCTBO BOJONPOBOJA, THMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuaeckue u amop¢HbIe Tena

29 JlBwkenne dactuil BemiectBa. CBS3b  CKOPOCTH JABWXKCHHS YaCTHI[ C

' Temnepatypoil. bBpoyHoBckoe nBmxenue, muddy3us

2.3 CMaunBaHUe U KaMWUISIPHBIC SIBICHUS

2.4 TemnnoBoe pacHIMpeHHE U CKATHE

2.5 TennoBoe paBHOBecHe

26 BryTtpennss sHeprus. Pabora m Terutonepenadya Kak CIOCOOBI H3MEHEHHS

. BHYTPEHHEHN SHEPrUun

2.7 Bune! Ternonepenadn: TeIONPOBOHOCTh, KOHBEKIIUS, H3TYICHHE
Harpesanne wu oxmaxkaenwe Ted. KonudecTBo — TemnoTel. Y aeibHast
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX MpoOIleccax. YpaBHEHHUE TEIUIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenne u kouaeHcanusa. V3MeHeHHWE BHYTPEHHEH HHEpruM B TMIpOIECcCe

210 WCTIAapeHusi M KOHJAeHcauuu. KumneHue IKUAKOCTU. YAenbHas TeIioTa

' napoobpazoBanus: L = Q/m

2.11 BraxxaocTs Bo3myxa



2.12

IInaBnenne wu Kpucraiumsauus. [I3MeHeHHMEe BHYTPEHHEW DOHEpPruM IIpH

IJIABJICHUU U KpUCTAJJIU3alluH. YILGJ'II)HaH TCIIOTA IIJIaBJICHUA !

,_0

m

2.13

2.14

BHYTpCHHSISI OHEPIUA CropaHus TOIIJIMBA. VY enpHas TemwioTa CTOpaHus TOILIMBA:

q=Q/m

[Tpuntumner padoTs! TerioBsix ABuratenei. KIIJ[ TrermmoBoro aurarens

2.15

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIeEpaTypbl (UKCUPOBAHHOMN
MAacChl, B KOTOPYK0 ONYIIEH HArpeTbld UWIMHAP; KOJIUYECTBA TEILIOTHI,
OTJIaHHOT'O HAarpeThiM LMJIMHIAPOM, MOCIE OMYCKaHHs €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTUM BO3AYyXa; YIACIbHOW TEIUIOTHI
IJIaBleHUsT Jpfa. MccienoBaHue W3MEHEHHS TeMIepaTypbl BOJbI  IPHU
Pa3IMYHBIX YCJIOBUAX; SIBJICHUS TEIJIOOOMEHA MpPU CMEIIUBAHUU XOJOIHOU U

ropsiueid BoJbl; IMpoliecca ucrapeHus

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

Dusuveckue sA61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KAIIHUJIISAPHBIC
SABJICHUS B HPHUPOAC, KPUCTAJJIBI B MPUPOAC, HN3ITYUCHUC COJ'IHI_[a, 3aMCP3aHUC

BOJIOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

Texnuueckue ycmpoticmea: KalWLIsApbl, IPUMEPbl UCTIOIb30BaHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATUMK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATEIb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
DnekTpuzanus Tei. J[Ba Buaa 3JIeKTpUYECKUX 3aps10B
BsaumopeiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsia

Onektpuueckoe mone. Hanpsok€HHOCTH  3yekTpudeckoro moisd.  [IpuHnmn

CYNEpHO3UIHNHU SJICKTPUICCKUX MmoJIek (Ha Ka4CCTBCHHOM ypOBHe)

Hocwurenn QJICKTPHYCCKUX 3apsa0B. HeﬁCTBHe QJICKTPHUYCCKOI'O IIOJIsI Ha

aneKTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH

[TocTosAHHBIN AJEKTpUYECKH TOK. J[elcTBUS 3ieKkTprudeckoro Toka. Cuia Toka.



Hanpsioxenue.

I=qg/t,U=Alq

DJIEKTPUYECKOE CONPOTUBIICHHE. Y JICTTbHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COETMHEHHUE TPOBOTHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwMmelanHble COeIMHEHHS IPOBOAHUKOB
PaGota u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Dpcrena. MarHuTHoe mMoJie TPSIMOrO MPOBOJHUKA C TOKOM. JlnHuUM
MarHUTHON MHIYKITUU
313 MaruutHoe 1mojJ€ IIOCTOSHHOIO MarHura. BsauMoaeicTBHE ITOCTOSHHBIX
Mar"duToB
3.14 JleficTBe MarHUTHOTO TIOJIS HAa MTPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. SABiaeHue dMeKTpOMarHuTHON nHAykuu. [Ipasuio Jlenua
Ilpakmuueckue pabomol
W3mepenne  SIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUECKOTO TOKA; PaOOTHI JEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCHUMOCTH CHUJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTophl, JaMIIOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHHKA; 3aBHCUMOCTH
CONIPOTHUBJIEHHUS OT JUIMHBI IPOBOJAHMKA, IUIOLIAJNA €0 IMOIEPEYHOI0 CEYCHUS U

YACJIBHOTO COIIPOTUBJICHUA.



IIpoBepka mpaBuia JUisl EKTPUUECKOTO0 HANPSDKEHUS MPU MOCIIEI0BATEIEHOM
COEAMHEHUM TPOBOJAHMKOB; IpaBWia Ui CHIBI 3JEKTPUYECKOIO TOKa IpHU

NapajuIeIbHOM COEAMHEHNU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Duzuueckue s61eHUs 6 Npupode: DBIEKTPUUYECKUE SBIEHUS B aTtMocdepe,

3.17 ANIEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJIE€ 3eMJIH, JIpei] MOIIOCOB,
POJIb MAarHUTHOTO TOJIS [T XKU3HH Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, pPeocTarT,
CUETUYMK  DIIEKTPUYECKOW  DHEPTHH,  DIIEKTPOOCBETHUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelbHbIE JIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUYECKUE
NPEJOXPAHUTEIH, DJIEKTPOMATHHUT, O3JCKTPOJBUTATENh MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHeIe BOIHBL. [1Ikana 3neKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmozienib cBeTa. [IpsiMosIMHEHOE pacpocTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jlucniepcus cBeTa
394 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE PacCTOSIHUE JUH3bL. OnTHUYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckre mpudopsl
IIpakmuyeckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHIIBI cOOWparomel JUH3BL, (POKYCHOTO
paccTosiHusl coOMparolie JTMH3HI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
n300paKeHMsI, KOT/Ia TPEAMET PACIONOKEH B JIBOMHOM (DOKYCe), TOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
#H##Par###lccnienoBanne CBOWCTBA HM300pa)KEHUsI, MOJYYECHHOTO C TTOMOIIBIO
cobuparomieil JTUH3bI; U3MEHEHUs (OKYCHOTO PACCTOSIHHA ABYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJja TNPEIOMJICHHS CBETOBOTO JIy4a OT yIjla MaJeHHus Ha
TPaHUIE «BO3YX — CTEKIIO»
397 Quzuueckue senenusi 6 npupode: 3atmeHuss ConHima u JlyHbl, 1BeTa Tell,
' ONITUYECKUE SBJICHUS B aTMocdepe (IBeT HeOa, pedpakiusi, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (oToammapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBUBGIE SBJIEHUA
4.1 PannoaktuBHOCTh. Anbda-, Oera-, ramMmma-usnydeHnus. Peaknun ansda-u Oera-




4.2
4.3
4.4
4.5

4.6

4.7

pacnaza

Omnsitel Pe3epdopaa no paccestauro anbda-gactuil. [Lnanerapras Moaens aToma
CocraB aromHoro sigpa. M30Torbl

[Tepuon nmonypacnana aTOMHBIX SIAEP

S nepHble peakunu. 3aKOHBI COXPAHEHHUSI 3aPSJ0BOTO U MACCOBOT'O YMCEN

Qusuueckue sA6leHUs 8 npupode: E€CTECTBEHHBIH paAMOAKTUBHBIN  (oOH,
KOCMHMYECKHE JIy4d, pPaJAMOAKTUBHOE W3JIy4eHHE NPHUPOAHBIX MHHEPAJOB,

HeﬁCTBHe PaaruOaKTHUBHBIX I/I3J'Iy‘IeHI/II71 Ha OpraHus3m 4CJIOBCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUIYaJIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTUKa









