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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE TIOJIOKCHHM M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuétoM denepanbHOi pabouel MporpaMMbl BOCIIUTaHUS U
Konnenmuu npenogaBanus yueOHoro npeameta «Duzukay.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYArONIMXCS W OPraHU3AIMI0 H3yUCHHUS
Gbu3NKKM Ha NEATEeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHoOro mnpenMera B peanuzauuu TpedoBanuii ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METAIlPEMETHBIM pe3yJibTaTaM O0y4eHHSs, a TaK¥Ke
MEKIPEIMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX Y4E€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeielieHue y4eOHOro MaTepuana
1o rogaMm oOydeHus (1o Kjaccam), mpejjaraeT NpuMEpPHYI0 MOCIe0BaTeIbHOCTh
M3YUYCHHsS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIAMETHOTO COJECpPXKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUaromxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ 1EIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O y4eOHOMY IIPEIMETY .

dusnka SBIAETCS CUCTEMOOOPA3YIONIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEHN U (r3HUecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEJOCTABISIET HauboJee sSCHbIE
oOpasiibl MPUMEHEHUs HAYYHOTO METOJa MO3HAHUsA, TO €CTh Crocoba MOydeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7ad (pU3UUEeCKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune @usukun Ha 0a30BOM YypOBHE MpEIIoJiaracT OBJaJCHHUE
CICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBIICHUS;

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIeI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTeIbCTBA JUIsl OJYyYEHUs BBIBOJIOB.

[enn wusyueHuss (U3UKK HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mpenMera «®Dusmka» B
oOpa3oBareibHBIX oOpraHuzanmsx Poccuiickoii @Dexepanuu, pearnu3yrOIMX



OCHOBHBIE  00I11€00pa30BaTEbHbIE MPOrPaMMBbl, YTBEPXKIAEHHONW pElIEHUEM
Komnerun MunucrepcTsa npocsenieHus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [TK4BH).

Ieau ndyyenus pusnku:

NMpUOOpETeHUE HHTEpeca W CTPEMJICHUS OOyYalolmUXCcs K HayYHOMY
M3YYCHUIO NPUPOABI, PA3BUTUE HUX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
KCCIIEA0BATEIILCKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBIICHUSIM;
dhopMUpOBaHKHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yUYeHHS] OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHHUE TPEACTABICHUN O PO (DU3UKH [JIST PAa3BUTHSA JPYTUX
€CTECTBECHHBIX HAYK, TECXHUKHU U TEXHOJIOTUU;

pa3BUTHE  MPEACTABICHUA O BO3MOXHBIX  cepax  Oymymieit
poeCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3MKOM, MOATOTOBKA K
JanbHEenIleMy 00OyUYeHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TUX IeNied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOurero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

MpruoOpEeTeHNE YMEHUN OMHUCHIBaTh U OOBSCHATH (DU3UUYCCKUE SBICHUS C
MCIIOJIb30BaHUEM MOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB pEIICHUS MNPOCTEUINUX pacuy€THBIX 3aJad ¢
HCIIOJIb30BaHUEM (buznyecKux MOJeIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M IKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ UHPOPMAlLME (PU3HMYECKOTO COAEpKaHUs,
BKJIIOUYask UH(POPMAIUIO O COBPEMEHHBIX JOCTHXXKEHUSAX (DU3UKH, aHAIU3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON ACATEILHOCTH, CBI3aHHBIMU
¢ (U3MKOH, M COBPEMEHHBIMM TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKHU.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJeNn0), B 8
KJacce — 68 yacoB (2 yaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HEZEN0).



[Ipennaraemelii B mporpaMMe no (u3MKe MepedyeHb JadopaTOpHbIX padoT U
OIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKTep, YUYUTENb JIeIaeT BIOOP MPOBEIACHUS
7a060paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHUIYATbHBIX OCOOCHHOCTEMH
oOy4Jaronmxcs, CucKa KCIEPUMEHTAIbHBIX 3a/IaHUM, MPEUIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1Mo (U3HKeE.



COAEPKXAHME OBYUYEHUA
7 KIIACC

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

®usuka — Hayka o mpupoie. SBieHus npupoapl. Ousznueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbL. M3MmepeHue @uanueckux BeluyuH. PuUznyeckue
npudopsl. [lorpenHocts u3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT TPUPOY.
EcTecTBeHHOHAyUHBI METOJl TO3HAaHUS: HAOJIOJIEHHWE, TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHNE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCcKUX SABJICHHUN C TOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHnuyecKue, 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 TEN.
5. M3Mepenue Ttemmeparypbl MpPU MHOMOIIM KUIAKOCTHOIO TEPMOMETpaA WU
JaTYUKa TEMIIEPaTyPBbl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THUIIOTE3bI: JAJIbHOCTH MOJIETA
apuka, MyImeHHOro FOpU30HTAILHO, TeM OOJibllle, YeM OOJIbIlIe BHICOTA
MycCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BellleCTBA.

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

JBmxenne wyactuil BemecTBa. CBSA3b CKOPOCTH JBHXKEHHUSI YaCTHUIl C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue wyactuil
BEIIECTBA: IIPUTSHKEHUE U OTTAIIKMBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaumyeckux) Tesl. B3auMoOCBsI3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpayuu.

1. HalGmronenne OpOyHOBCKOTO JIBHKCHHSI.



2. HaGmionenue nuddyzum.
3. HabGmomenune ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psloB (C  HMCHOJIb30BaHUEM

dororpaduii).
2. OnbITHI 10 HAOIIOJICHHUIO 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. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBHXKEHHH. Pacyér mytu u
BPEMEHHU JIBUKEHUS.
SlBneHne wuHepUMM. 3aKOH HHEPUUHU. B3auMopeicTBHe Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InoTHOCTH BemiecTBa. CBsI3b TUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0BbEMa BEIECTBA.
Cuila KaK XapakTepucTUKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl C MOMOIIBIO JMHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. Chila TSHDKECTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX O ONHOW IpsiMoM. PaBHonelcTByromas cuwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauyuu.
1. HabGmrogeHne MexaHMUeCKOro JBUKECHUS TeTa.
2. H3mepeHune CKOpOCTH NPSIMOJIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus nHEpUUU.
4. HabnroneHue u3MEHEHUs! CKOPOCTH MPU B3aUMOJIEHCTBUU TE.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEll.
6. CrnoxxeHue cuj, HalpaBJIECHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (LIapuKa B KUIAKOCTH,
MOJIEJIU AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

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

4. OmbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh pACTSKEHHS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBI.

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

Paznen 4. JlaBjieHre TBEPABIX TeJl, dKMIKOCTE U ra30B.



JaBnenue. CrnocoObl yMEHbLIEHUSI U YBEIUYECHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza OT o0BbEMma, TemmepaTyphl. llepemaua naBneHus
TBEPJIIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTU OT TIyOWHBI. [ mapocraTuyeckuid
napanokc. Coobaroniyecs cocyasl. ['uapaBnuyeckuie MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
BO3AylHOM oOonouku 3emsn. OnbiT Toppuuemwnmu. M3mepenue atrmocdepHOro
JaBJICHUA. 3aBUCHMOCTh aTMOC(EpPHOTO AAaBIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

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

Hemoncmpauyuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmraromuyecst CoCy/ibl.
['mppaBnuuecknii mpecc.
[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.
3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPY>KEHHOM YacTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8. YciioBUE IUIaBaHUs TeJl: IUIaBaHUE WM NTOTPY>KEHHE TE B 3aBUCUMOCTH OT
COOTHOILEHHSI INIOTHOCTEH TeJa U KHJIKOCTH.
Jlabopamopnwie pabomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOTpy>KEHHOM B
KUIKOCTh YaCTH TeJa.
2. OnpeneneHue  BHITAJIKUBAIONICH  CWJbL, JEUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CHIIbI, AEHCTBYIONIECH Ha TEJIO
B KHUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTH Tela U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U

onpenesieHne €€ rpy30noabEMHOCTH.

Pa3znes 5. PaGoTra u MoiHOCTh. JHepPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue npaBpusiia paBHOBECHS phluara K 0J10Ky. «30J10TO€
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npasuio» Mexanuku. KITJI npocTeix Mexann3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHermuyeckas W IOTEHUHMAJIBHAs JHEPIUs.
[IpeBpailieHre OTHOTO BHUJIa MEXAHWYECKOW IHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.

Hemoncmpauyuu.

1. IIprmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS PU PABHOMEPHOM JIBUYKEHUU TeJa 10

TOPU30HTAIBHON OBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1OHHOM ITOCKOCTH.

4. V3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca U 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 IMOJOKEHUNM MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
CMmauMBaHKE U KalWUISAPHBIE SIBJIECHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yactull. BHyTpeHHsAs sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEH DSHEpPruu:
TeIUIONepeauya U cCoBeplieHre padoThl. Bubl Terionepenayn: TEIONPOBOAHOCTD,
KOHBEKLINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH H
TEIUIOBOE paBHOBecHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTaBJICHMUS.

BnaxxHocTh BO3IyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurartesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U NMPEBPALLECHUS DHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HaOmrogeHne OpOyHOBCKOTO IBHXKECHHUS.



v ok W

© ® N o

HaGmonenue nuddysun.

Habmoienne SBJIeHU CMauYMBaHKS U KaMILIIPHBIX SBJICHHM.
Hab0mro1eHre TemioBoro paciummpeHus Tel.

N3meHeHne naBieHUs ra3a MpU W3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHust TeMIepaTyphl.

Bunae! Tennonepenayu.

OxuaxkIeHue IpU COBEPIICHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.

. CpaBHEHHE TEINTIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HaGmronenue kuneuus.

. HaGmronenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIN OXJIAKICHHUS.

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

HaOmronenne wW3MeHEHHsT BHYTpPEHHEH OSHEPruud Tejla B pe3ysbTaTe
Terionepeaay U paboThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa TMPH CMEIIUBAHUHM XOJIOTHOW W
ropstiei BOJIBL.

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

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Omnpenenenue yaenbHON TEMIOTHI IJIaBJICHHUS JIbJIA.

Paszges 7. DiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. [IBa poja 3leKTpUUYECKUX 3apsaoB. B3ammonelicTBue
3apsoKEeHHbIX Tel. 3akoH KyloHa (3aBUCMMOCTh CWIJIBI  B3aUMOJACHCTBUS
3apsKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKY TEIaMH).

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



Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsil.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCIOBUS CYIIECTBOBAaHUS DJICKTPUUECKOIO TOKA.
N cTOYyHUKM TOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B KUIAKOCTSX U r'a3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHHE NPOBOJHUKA. ¥YJEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uenu. [locnenoBarenbHoe U mapajuieIbHOE COEIMHEHNE IPOBOIHUKOB.

PaGota u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHna.
DneKTpudecKue 1enu U NOTPeOUTENH IEKTpUIEeCcKoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eMCTBUE ITIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosje. MaruutHoe moJsie 3eMJId M €ro 3HayeHWe Ui KU3HM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOro ToKa. [[puMeHeHre 3eKTpOMarauToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIIb
MIOCTOSAHHOTO TOKa. Vcnonp30BaHHWE DJIEKTPOJABUIaTeIed B  TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBuino JleHua.
DJIeKTpOreHeparop. Cnioco0sI MOTYy4YEeHUS AJIEKTPUYECKOMN SHEPTHUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauyuu.

DJekTpu3anus Ted.
JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSHKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.
DneKTpocTaTuueCcKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsJIOB.
ITpOBOIHUKH U JUIJIECKTPUKH.
MoaenvpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JleficTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BBbIi1 pa3ps.
. I3Mepenune cuiibl TOKa aMIePpMETPOM.
. I3MepeHnune 37eKTpuIecKOoro HapsHKeHUs: BOJIbTMETPOM.
. PeocTtar 1 MmarazuH cOnpoOTUBIICHUHU.
. BzaumoericTBre NOCTOSSHHBIX MAarHUTOB.
. MozienupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
. MozienupoBaHrie MarHUTHBIX MOJI€H MOCTOSTHHBIX MArHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarauTHoe 10J1€ TOKa. DJIeKTPOMAarHuT.

JlercTBME MarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.

DJIEKTPOJABUTATENH TOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUA 3JIEKTPOMArHUTHON MHIYKIIWH.

Omnbrter ®apanes.

3aBUCMMOCTh HAIIPaBJICHUS HWHAYKIHMOHHOTO TOKA OT YCJIOBUW €ro
BO3HMKHOBCHMSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o u k~w

10.
11.

12.

13

16.
17.

18.

OnbITel 1O HAOMIONEHUIO DHJIEKTPU3AIMU Tel WHAYKIUEeH U TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUS DJIEKTPUYECKOIO TIOJISI HAa NPOBOJHUKUA U
JTIADJICKTPUKHU.

COopka u npoBepka paboThI JIEKTPUIECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3mepenue u peryJimpoBaHue CUIIbl TOKA.

N3mepenne u peryJimpoBaHUe HANIPSAKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 PE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD BJIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMATU MONEPEYHOrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HANPSKEHWH IIPU  MOCIEI0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia ajis CWIbl TOKa MpU MNapaJIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHKS Ha HE.

. Onpenenenue KII/] narpeBarensi.
14.
15.

HccnenoBanre MarHUTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHnue MarHuTHOTO TOJIS IOCTOSTHHBIX MAarHUTOB MPU UX 00bEeIMHEHUN
Y pa3JICICHNH.

HccenenoBanne NEUCTBUS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOLIWE 3aBUCUMOCTh CHIIBI  B3aUMOJAEHCTBHS
KaTyIIKU ¢ TOKOM U MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUS TOKA B KaTyLIKE.
N3ydyeHne neicTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u nzyueHue padoThl 3JEKTPOIBUTATEIIS.
20. U3mepenue KII/] anekTpoaBuraTebHON yCTaHOBKH.
21. OnBITBI IO UCCIEJOBAHUIO SIBICHUS JJIEKTPOMArHUTHONM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHUS] U HAIpaBJICHHUS WHIYKIMOHHOTO
TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBwkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSMOIMHEHHOE
nBr>keHue. HepaBHoMmepHoe npsiMoiHENHOE JBH>KeHUE. CpelHssi 1 MTHOBEHHAas
CKOpOCTb TeJia TP HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe aBmkeHue. (CBoOoaHOE
najgenue. OnwiTel ["anuies.

PaBHOMepHOE ABMMX’EHUE MO OKpYKHOCTH. Ilepmon u 4vacrora oOpauieHus.
JInnenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHUIMN CynepnO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buwxenue muianetr BOKpyr ComHuma. IlepBas kocmuueckass CKOPOCTH.
HesecoMocTs u neperpysku.

PaBHoBecue matepuanbHOM TOUku. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpaleHus. MOMeHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. Mi3menenue mmmyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
MMITyJibCa. PeakTuBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu U padoThl. [loTeHIManbHas YHEPTUsl Tela, MOIHITOTO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIManbpHas SHeprust CKaTou npykuHbl. Knunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOMU
DHEPIUH.

Hemoncmpauuu.

1. HaOnronenue MexaHWYECKOTO JBUXKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHME MyTel U TPACKTOPUM JABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKEHHUS.
4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnroienuie 1BUXEHUS Tella M0 OKPYKHOCTH.



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

HabGnronenne MexaHn4ecKuX SBJICHUI, TPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIILHO
KaOuHeTa (HU3UKU.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl T€la W JCHCTBYIOIIEH HAa HEro
CUJIBL.

HabGmnronenue paBeHCTBa CUII IIPU B3aUMOJIEHCTBHH TEJI.

M3meHeHue Beca Tesna Mpyu yCKOPEHHOM JIBHKECHUH.

[lepenaua umynbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue nMIyJibca MPU HEYTIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHHe UMITYyJIbCa TP a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.
Habmioienue peakTHBHOTO IBHKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHrne MEXaHMYECKOM SHEPrUU MPU JBHKECHUU TeJa MO IECTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTtpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWUIIEr0 paBHOMEPHOTO
JIBKEHUS IAPUKA WK TEJEKKU.

OmpeneneHue CpeaHell CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja IMPU PABHOYCKOPEHHOM JBHMKEHHH TIO
HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTHM IMYTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TMPU PABHOYCKOPEHHOM JBIKCHUHU 0€3
HAaYyaJdbHONW CKOPOCTU IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduiirieHTa TPEHUSI CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue padOTHI CUIIbI TPEHUS TP PABHOMEPHOM JBUKEHUU TeEJIa M0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOTBl CHJIBI  YIOPYrOCTH TMpU TOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexanndyeckue K0J1€0aHUA M BOJHBI.



KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: TTepro,
4acToTa, aMILINTyaa. MaremMaTH4eCcKul U NpPYKUHHBIA MasTHUKH. [IpeBpanienue
DHEPTUU MIPH KOJIEOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxzaeHHsle — kosjebanus.  Pe3onanc.
Mexannyeckue BosiHBL. (CBOWCTBa MeXaHWMYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI H CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomkocTh 3ByKa u BbicOTa ToHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune kojieOaHuMii Ted IOA AECUCTBUEM CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmnrogenue BIHYKIEHHBIX KOJI€OaHUM U pe30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.
AKYCTUYECKHUI pe30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue dYacTOThl W TEpHoJa KoJeOaHUM MaTeMaTUYeCKOro
MasTHUKA.

2. OmnpeneneHue 4acTOThI U MeproAa KojaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIA KOJNeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Irpy3sa.

5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Tepuoja  KojeOaHuii
MPY>KMHHOTO MasiTHUKA OT MacChl I'Ppy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO NaJeHUS.

Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEeKTpOMarHuTHele  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »leKTpOMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie pabomel u onvimol.

1. M3yueHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWJIBHOTO

tenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJIC/b CBETa. Hctounuku CBeETAa. [IpssmonnHeinoe
pactipoctpaneHue cBera. 3atmenusi Connina u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHUs cBera. [lonHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TOJHOrO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xop nyueii B muH3e. Ontuueckas cucteMa goTtoanmnapara, MUKPOCKOTa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus cBera.

Hemoncmpauuu.

[IpssMONIMHENHOE pacIpOCTPaHEHNE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XOJ Iyder B pacCeUBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens riaaza.

11. Paznoxkenue 6enoro cBera B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yrja
naJieHuUs.

2. M3yyeHue xapakTepUCTUK M300paXKEHUsI MpeIMeTa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIIEHUS CBETOBOIO Jiy4ya OT yTJjia
MaJICHUs Ha TPAHUILIE «BO3IyX—CTEKIIO».

4. TlonmydeHue U300paKEHHM C MOMOIIbIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUSI M ONITHYECKON CUJIbI coOUparomieit
JIUH3BI.

6. OTBITHI 1O Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP.

7. ONbITH IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJACHUH 4Yepes
L[BETOBbIE (DUIIBTPBHI.
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Pa3nen 12. KBaHTOBLIE SIBJICHHS.

Omnwitel Pesepdopna u mimanerapHas moaens atoma. Monens aroma bopa.
Ucnyckanue u noromieHre ceera atoMoM. KBaHThl. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHHas wmoxaens artoMmHoro sapa. Msorombsl. PaamoakTuBHBIE
npespamenus. [lepuon nomypacnana aTOMHBIX sI€EP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHMs 3apsSA0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX snaep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTe3a U
nenenus saep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBUS paauOaKTHUBHBIX HW3JYyYECHH HA IKUBbBIC
OpraHu3MBlI.

Hemoncmpauyuu.

1. CHekTpbl U3IIyYEHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Coekrtp Boaopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka MOHU3UPYIOMIUX U3ITYUYCHUH.

6. Perucrtpanus n3inydeHus: IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaOmropeHue CIUTOMIHBIX U IMHEWYATHIX CIIEKTPOB U3TyUEHHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHE SHEPrUM YACTHUIBI 1O TOPMO3HOMY

nyTH (110 dhoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYIb.

[ToBTOpUTENHEHO-0000IAIOINKA MOAYJb MIPEAHA3HAYEH JJI1 CUCTEMATU3alUuU
1 00001IEeHUS IPEIMETHOTO COJIEPKAHUS U ONbITA IESITENLHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE Il 00YYarollUXCsi, BHIOPABIIMX 3TOT
y4eOHbIN IpeIMeET.

[Ipyn M3ydyeHUn NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATeIbHOCTH, HA OCHOBE KOTOPBHIX 00€CTeUrBACTCS JOCTHXKCHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OoOydeHus, GopMupyercs
€CTECTBCHHOHAy4YHass IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB MCCIICIOBAHUS
SBJICHUA TPHUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (PU3MYecKue
ABJICHUSI, TPUMEHSA TMOJYYEHHbIC 3HAHWS, pPElaTh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMATBHO ESITENRHOCTHBIN XapaKTeP JAHHOTO pa3zena peaiu3yercs 3a
CU€T TOTO, YTO OOYHAIOIIUECS BBIMOJIHAIOT 3aJaHus], B KOTOPHIX UM IPEAJIaraeTcs:



Ha OCHOBE [IOJYYEHHBIX 3HAHMM pacrno3HaBaTh M HAYYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPOJIC U TTOBCEAHEBHOM JKU3HU;
MCITOJIb30BATh HAYYHBIE METOJIbI UCCIICOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
YyuCIIe 1S IPOBEPKU TUIIOTE3 U MOJIyUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATHh HAy4HbIC OCHOBBI HaM0OJIe€ BAXKHBIX JIOCTHXKEHHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIB30BAHUS PA3TUYHBIX NUCTOYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO

Ha JJOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

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

y obyyatomierocs OyayT cOpMUPOBaHBI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTHu:

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 00CYX/ICHUHU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JOCTHIKEHUN
bu3uKy;

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

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

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

4) HEHHOCTH HAYYHOT' O MIO3HAHUSA:

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

- pa3BUTHE HAy4YHOW JF0OO03HATETHLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpaza KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU TNPaBWJI OE€30MAaCHOTO TOBEJCHHS Ha
TPaHCIOPTE, HAa Joporax, C JJEKTPUUECKUM M TEIUIOBHIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIIHOKY
Y TAKOT0 K€ MpaBa y APYroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE Yy4YacTHE€ B pPENICHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, TOpoJia, Kpas) TEXHOJIOTUYECKOW W
COIMAJIbHON HAMPABICHHOCTH, TPEOYIOMNUX B TOM YHCIIC U (DU3NICCKUX 3HAHUM;



e - MHTEpPEC K MPAKTUUECKOMY M3yUEHHUIO Npo(dhecchid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)3K0JI0IrH4€eCKOro BOCIIMTAHUS:

e - OpPHMEHTAllUi Ha TNpPUMEHEHHE (U3NYECKUX 3HAHMW JUId peIllleHus 3aaad B
o0nacTu OKpy’Karolled Cpenbl, [JIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHME IIOOAIBHOIO XapaKTEpa HKOJIOTMYECKUX IMPOOJIEeM U IMyTed X

pelieHus;

e §8) agjanTanmuM K HM3MEHSIOIIMMCS YCJOBHSIM COIUAJIbHOM M NPUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBHMU TP BBIMOJHEHUH HCCIICIOBAHUN M
MPOEKTOB (HPU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICGHHE YpPOBHA CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTUUYECKYIO
JIESITEILHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM YHUCIEe (OPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOHEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHWK W KOMIICTEHTHOCTEH B 00JIacTH
(1)56370:97 8

e - [UIAHWPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3UUYECKHUX 3HAHUN;

e - CTpEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAHUEM (PU3NIECCKUX 3HAHMIA;

e - OIICHKAa CBOMX JEHCTBUH C Yy4€TOM BIUSHHUS Ha OKPYXKAIOUIYIO Cpemy,
BO3MOYKHBIX TJI00QIBHBIX TOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuatomerocs OyayT copMHUpOBaHBl MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jiornyeckue JaeiicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(sBNIECHUI);
e YCTAHABJIWBATh CYIIECCTBECHHBIN MPHU3HAK KJIacCU(PUKAIIUN, OCHOBAHUS IS
0000I1IeHNS U CpAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PaCCMaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOJICHUSIX, OTHOCSIINXCS K (DU3HUSCKUM SIBIICHUSIM;
BBISBJISITH  TTPHYUHHO-CJICICTBEHHBIC CBS3M TPU HM3YyYCHUU (PU3UICCKUX
SIBJICHHUI U MTPOIIECCOB, JICJIATh BHIBOJIBI C HCIIOJIb30BAaHUEM JICTYKTUBHBIX
WHAYKTHBHBIX YMO3aKJIIOUCHUH, BBIJIBUTaTh THIIOTE3BI O B3aMMOCBS3AX
(U3UYECKUX BEIMUNH;

CaMOCTOSITEJILHO BEIOMPATh CITOCOO pEIICHUs Y4eOHON (PU3NICCKOM 3a1aun
(cpaBHEHHE HECKOJBKHX BAapUAaHTOB pEIICHHs, BBIOOp Haumboee
MOJIXOJIATIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

HCITOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 1O CAMOCTOSTEIHFHO COCTABIICHHOMY IIJIAaHY OTIBIT, HECIIOKHBIN
(bu3MYeCKul IKCIIEPUMEHT, HEOOJBINOe HucciaeoBaHNEe (U3HUECKOTO
SIBIICHUS;

OIICHWBATh HA MPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ CCIICTIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATH MPEATOIOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh PA3IUYHbIE METOJbI, UHCTPYMEHTBI U 3aIIPOCHI TIPH TOUCKE U
orOope WHGOpPMAIMU WM JaHHBIX C y4E€TOM TPEIIOKCHHON ydueOHON
(dbuznyeckoii 3a1a4u;

aHANMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITENILHO ~ BBHIOMpaTh ONTHMAIbHYIO (QOpMYy TIpEICTaBICHUS
uHDOpMAIMU W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, ThuarpaMMmamMu, HHOU rpa Ko U MX KOMOWHAIIASIMH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJbHbIC Y4eOHbIe 1eCTBHA:

B XOJie OOCYXXIeHUs y4yeOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIICJICHHBIC Ha pCEIICHUE 3aJladyd W IOJJICpPIKaHHE
01arokeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISAITh CBOM CYXKICHUS C CYXICHUSIMU JPYTUX YYaCTHHUKOB
nuajora, 0OHapyKMBATh Pa3lInure U CXOACTBO MO3UIIHIA;

BBIPA)KATh CBOIO TOYKY 3PCHHS B YCTHBIX M MMCHbMEHHBIX TEKCTAX;



MyOJIMYHO MPEJICTABIATH PE3YJIbTaThl BBIIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCrIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

IIOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHHON U UHAUBUILY AJIbHON
paboThI IPU PEIICHUN KOHKPETHON (PU3NYECKOM MTPOOIIEMBI;

MPUHUMATh LIeJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpeleNsiaTh poiH, OOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa IO
CBOEMY HAIIPABJICHUIO U KOOPJIAWHUPYSI CBOU ACHCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO CPOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHSL.

PeI‘yJIﬂTI/IBHl)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBI/IH

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CUTYAIUsIX, TPEOYIOUIUX
JUTS petieHus (PU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCA B  PA3JIUYHBIX T[OJAXO0JAaX MPHUHITUS  PEHICHUMU
(MHOUMBHyadbHOE, MPUHSATUE PEIICHUS B TPYIE, NPUHATHE PEUICHUN
rpynmnoi);

CaMOCTOSITEJILHO COCTaBJISITh aJITOPUTM PEIIeHUsT (PU3NUECKON 3aauu UITn
IJlaHa HCCIEJOBaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATH MpeIjlaraeMble BAPUAHTHI PELICHUI;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpOJH), 3MOHI/IOH3JIbeIﬁ HHTCIJICKT.

JaBaTh AICKBATHYIO OLEHKY CUTYAllMU U IPEJIaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHIKEHHUS) PE3yJIbTaToOB
JESTENbHOCTH, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH (B TOM 4YMCJI€ B XOJ BBIIIOJIHEHUS
(¢u3MYECKOro UCCIEJOBaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHUBILIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATbh COOTBETCTBUE PE3yJIbTaTa LIEIHU U YCIIOBUIM;

CTaBUTb C€0s1 HA MECTO JPYroro 4ejJoBeKa B X0JI€ CIIopa UM IUCKYCCUH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHMIX HA HAYYHBIC TEMBI M TAKOE K€ IPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATDI



K xoH1y 00yudenus B 7 Kjaacce nMpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUIN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHUE W  XUMHUYECKHE  SIBJICHMUS,
HAOIO/IEHUE, HKCIIEPUMEHT, MOJIENb, THUIOTe3a, CIUHHUIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMs BemiecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWKEHHE (paBHOMEPHOE,
HEpPABHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJAEUCTBYIOIIAS
cuna, aedopmanus  (ymnpyras,  IUlaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEpaBHOMEPHOE  JBW)KEHHME, MHEpIHs,
B3aMMOJICHCTBHUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIVIEHHOW OChIO
BpallleHus, Tiepeayda AaBIeHUs TBEPABIMH TEIAMHU, )KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOe [aBleHHE, TUIaBaHWE TeJ, MPEBpAIICHUS MEXaHUYECKOU
SHEPruM) MO OMUCAHHUIO WX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
J€MOHCTPUPYIOIIMUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SIBJICHUUA B
OKpYy’KarollleM MHpe, B TOM uucie (pu3ndeckue SsBICHUS B TPUPOJIE:
NpUMEpHl JABMKCHHUS C PA3IUYHBIMU CKOPOCTSMU B KUBOM M HEXHBOU
npupose, AEHCTBHE CHUJIbl TPEHUS B MPHUPOAEC U TEXHHUKE, BIHMSIHHE
aTMOC(EpHOro IaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJe 4eNOBeKa, MIPU STOM MEPEBOIUTH MPAKTUUECKYIO 337a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SBICHUM;
OTKCHIBaTh M3yUEHHBIC CBOMCTBA TN M (PU3NYCCKUE SBICHUS, UCTIOIB3YS
¢buznyeckue BeIUYMHbBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, TyTh,
CKOpPOCTb, CPEJHSSI CKOPOCTh, CHJIa YHPYTOCTH, CHJIAa TSXKECTH, BEC Telna,
CUJIa TPEeHMUsI, TaBJieHHe (TBEPIOTO Tela, KUIKOCTH, T'a3a), BEITAIKUBAIOIIAS
CHJia, MeXaHW4YecKas padoTa, MOIIHOCTh, IJIEUO CHJIBI, MOMEHT CHIIBI,
KOA(p(UIMEHT TOJE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUHUANbHAsl JHEpPrusi), MpU ONUCAHUM MPABWIBHO TPAKTOBATH
(bu3HYECKUI CMBICIT UCTIOJIb3YEMBIX BETUUHMH, UX 0003HAYEHUS U €UHULIBI
bu3NYECKUX BENWYUH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
Gu3NYECKyI0 BEIUYHHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOICTBa Tes, (PU3MYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI TIpaBUiia CJIOXKEHUs CHII (BIOJb OJHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHWYECKOU



SHEPruu, NpPU HTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl IPAKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh PUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH OOBsACHEeHHE u3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUSA, HCIOJIb3YysS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajau3a
YCIJIOBUS 33/1a4yl 3allMChIBATh KPATKOE YCIOBHE, MOJICTABIATh (PU3HMUECKHE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJIsl PELICHUS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh IpoOJEMBbI, KOTOPbIE MOXKHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHMS BBIICISATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), PA3IMYaTh U MHTEPIPETUPOBATH MOTYYECHHbIN
pe3yJsibTaT, HaXOJIUTh OLIMOKM B XOJE ONBITA, JeJaTh BBIBOJBI MO €ro
pe3yibTaTam;

IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
($u3nyECKUX CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMBIE TPEATION0KEHHUS,
coOupaTh YCTaHOBKY U3 IPEIJI0KEHHOI0 000pyI0BaHUs, 3alIUChIBATh X0
OTbITa U (HOPMYITUPOBATH BHIBOBI;

BBIIIOJIHATh MNPSAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHHM, MacChl Tela,
o0b€Ma, CHUIIBI U TEMIIEpPATypbl C HCIOJIb30BAHUEM AHAJIOIOBBIX H
uM(dpoBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTrPETHOCTH U3MEPEHUM;

MPOBOAUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUUHBI OT
APYrofl C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU NYTH
PABHOMEPHO JABMKYIIETOCS TENA OT BPEMEHU JIBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHUsSI OT Beca Teja, KauecTBa OOpabOTKH MOBEPXHOCTEH Ten M
HE3aBUCHUMOCTH CHWJIBI TPEHHS OT IUIOIIAINA CONPHUKOCHOBEHMS TEJI, CHIIBI
YOPYTOCTH OT YJUIMHEHHS NPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
IIOIPY>KEHHOM YaCTU Tejla U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jla, OT MIyOUHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHus TEJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM ~ y4eOHOTO HCCIEAOBaHUsA, COOMpaTh YCTaHOBKY U
BBINIOJHATh WM3MEPEHUs, Cilenys MPeAso)KEHHOMY IUIaHy, (UKCHPOBAThH
pe3yJIbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DPU3MUECKUX BEIMYMH B BUJE



MPEVIOKCHHBIX TaOMUIl U TPaUKOB, JENaTh BBIBOJBI 10 pe3yjbTaTam
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (DU3NYECKUX BEIMYUH (TIJIOTHOCTH
BEIIECTBA )KUIKOCTH U TBEPAOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TABJICHHE
BO3MIyXa, BBITAIKWBAIOIIAS CHJIA, JACHCTBYIOIAs Ha TMOTPYXEHHOE B
KUAKOCTh  TeNo, KOID(HUIMEHT TMONE3HOTO  JEUCTBHS  MPOCTHIX
MEXaHU3MOB), CIEAysl TPEII0KCHHOW WHCTPYKIWW: TPU BBIMOTHECHUU
U3MEPEeHUI COOMpaTh JKCIEPUMEHTATBHYI0 YCTAHOBKY U BBIYUCIISTH
3HaUYEHHE UCKOMOMW BETTUYNHBI;

COOJTFOIAaTh MpaBUiIa TEXHUKU O€30TaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIIMIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, OJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh TPHUHIMIBI  JEHCTBUS W3YYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX OMUCaHus (B TOM 4YHUCIE:
MOJIINITHUKK, YCTPOWCTBO BOJONPOBOJA, THAPABIUYECKUA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBaX (PU3UYECKUX SIBJICHUN U HEOOXO0IUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTh  MPUMEpPhl  (HAXOAWTh  HWH(OpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMs (U3MYECKUX 3HAHWA B ITOBCETHEBHOU
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TOBEJICHUS B OKPY KAIOIIEH Cpee;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB uH(popmanmu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HaHUA ® TYTEM CpPaBHEGHUS PA3WYHBIX HCTOYHUKOB BBIJCIATH
uH(DOpMAITUIO, KOTOpas SIBISICTCS IMPOTHBOPEYMBON WM MOXET OBIThH
HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPHU BHITTOJTHCHUHM yUE€OHBIX 3aaHUN HAyYHO-TIOMYJIIPHYIO
TUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHer, BiaAeTh NpuUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKUE MHCHhbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM
yuciie myOIuYHO JeNaTh KpaTKUe COOOIICHHS O pe3yIbTaTaX MPOEeKTOB WU
y4eOHBIX HCCIIEeIOBAaHUM, IPU 3TOM TPaMOTHO WCIOJB30BaTh M3yUEHHBIN



MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEH;

IIPH  BBITIOJTHEHUHU YYCOHBIX IMPOEKTOB M HCCJIACAOBAHWUU pacIpeesaTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBHU C IIOCTABJICHHBIMHU 3aJadaMu,
CIICIUTh 3a BBIMOJHEHHMEM IIJJaHa JCWCTBHUM, aJeKBAaTHO OIICHMBATH
COOCTBEHHBI  BKJIaJ] B  JIEATCIBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoH1y 00yudenus B 8 kiaacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIITNXCS YMEHUIN:

UCII0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEILECTBA, KPUCTATUIMYECKHUE U
amop(Hble Teda, HACBIICHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsijl, IEKTPUUECKOE I10JIE, IPOBOJIHUKU
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T0JIE;
pasznuyaTh SABJICHHS (TEIUIOBOE PACIIMPEHUE U CXKaTHe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIIMJUIIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIUs, IUIABJIEHUE, KpUCTAIM3auusi (OTBEpAEBaHUE), KHUIIEHHE,
TerIonepeaaya (TerIonpOBOAHOCTS, KOHBEKIMS, U3ITy4YEHHE),
ANEKTPU3ALUs TEJ, B3aMMOJCHCTBHUE 3apsAJI0B, JIEHCTBUS JJIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MAarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAsE MHIYKIIHS)
[0 ONHMCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHMUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SIBIEHUU B
OKpYy’XalollleM MHpe, B TOM uucie (pu3nueckue sBICHUS B MIPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE W KanWwULIPHbIE SBIEHUS B IPHUPOJE,
KpUCTalUIbl B npupoze, usnydyenne ConHia, 3aMmep3aHuEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, MHEsI, CHETa, AEKTPUUECKUE
ABJICHUSI B aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiu, Apend moI0CcoB, pOJib MATHUTHOTO MOJIS 1Sl )KU3HU Ha 3eMJle,
MOJIIPHOE CHSHHME, TPH ITOM NEPEBOAUTH NPAKTUYECKYIO 3ajady B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PU3NYECKUX
SIBJICHUU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
¢buznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIUIECTBO
TEIJIOTHI, yJAENbHAas TEIIOEMKOCTh BEIIECTBA, YJAEJNbHass TEIUIOTa
IUIaBJICHUS, YJENbHAas TEIJIoTa MNMapooOpa3oBaHUs, YJENbHAs TEIJIOTa
CropaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOU



MalIHbI, OTHOCUTENbHAS BIIA)KHOCTh BO3/1yXa, JJIEKTPUUECKU 3apsl, cuja
TOKa, DJIEKTPUYECKOE HANpsUKEHHE, CONPOTUBJIEHUE IPOBOJHMKA,
yAEIBbHOE CONPOTUBIICHUE BEILIECTBA, pab0Ta U MOILHOCTD 3IEKTPUUYECKOTO
TOKa), MpU ONHCAHUU TPABWIBHO TPAKTOBaTh (U3HUECKUI CMBICIT
UCIIOJIb3yEMBIX BEJIMYMH, 0003HAUYECHUS U €UHULBI (DU3UUECKUX BETUYMH,
HaXOAUTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DPM3MUYECKYIO BEIHYHHY C
APYTUMU BEJIMYMHAMH, CTPOUTh TpadUKUd H3YyUYEHHBIX 3aBUCUMOCTEHN
(hU3UYCCKUX BEITMYHH;

XapaKTepu30BaTh CBOMICTBa Tes, (PU3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE€ TMOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTPOEHHUs BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsia, 3akoH OMa /171 yyacTka LEenu, 3aKOH
Jxoyns—JIeHna, 3aK0H COXpaHEHUs SHEPTUH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUUYECKOE BHIPAXKECHHUE;
OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYecKux
IaroB ¢ onopod Ha 1-2 W3y4YeHHBIX CBOMCTBA (PU3UYECKUX SIBJICHHM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THble 3anayd B 2—-3 JCHCTBUS, HCMOJIb3ysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a
YCJIOBHS 3a/lauyd 3alMChIBAaTh KPAaTKOE YCJIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JUISl pEIICHUS 3a7a4d, BBIOMpaTh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble Mg €€ pelleHHs, MPOBOAUTH pPacy€Tbl U CPABHUBATH
MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO pEHIMTh HIpPH MNOMOLIU
(bu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHHE HCCIEIOBaHUS, BBLACIATH
IpoBepsAEeMOE TMPENANOJIOKEHNE, OILIEHUBAaTh MPABWIBHOCTh MOPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€71aTh BHIBObL;

MPOBOJUTH OMNBITBI 10 HAOMIOACHHIO (PU3HYECKUX SIBJICHUWA WIIHU
(bu3MYEeCKUX CBOMCTB Tel (KamWJLISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TEMIEPATYPBL, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHus IPU W3JIYYEHUM OT LBETa M3JIy4Yarolled (moriomaromen)
MOBEPXHOCTH, CKOPOCTh MCHApEHMsI BOJIbI OT TEMIEPATYphbl KUIKOCTH U
IoWAaM €€ TOBEPXHOCTH, JJIEKTpHU3alusi Tel U B3aUMOJEHUCTBHE
ANEKTPUYECKUX  3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX TMIOJEH IMOCTOSIHHBIX MAarHUTOB, JI€UCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABHUIATENSl MOCTOSHHOTO TOKa): (OpPMYJIUpOBATH



MpOBEpsiEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py/10BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYJIMPOBATH BHIBOIbI;
BBIIIOJIHATH [IPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAKHOCTH
BO3[yXa, CHJbl TOKA, HAIPSDKEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
NpuOOPOB M JATYMKOB (PU3NYECKUX BEIIMYMH, CPABHUBATH PE3YJIbTATHI
MU3MEPCHUI ¢ yIETOM 3aIaHHON aOCOIOTHON MOTPEITHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIMYMHBI OT
Apyrod C UCHOJIb30BAaHUEM  MPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
COIPOTHUBJICHUS IPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAAU ITONEPEYHOTO
CEYEHMsI U YACIBHOIO CONPOTHUBIICHMSI BEILIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UIAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHHWs HAa  IPOBOJHHKE,
HCCIICIOBAHUE IIOCJIEAOBATEIBHOTO M IMAPAJUIEIBHOTO  COECIMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHHE, COOUPATh YCTAaHOBKY H
BBIMOJIHATh U3MEPEHUs, CIENysl MPENJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TpaUKOB, 1€TaTh
BBIBO/JIBI T10 PE3YJIbTATAM HCCIENOBAHNS;

IPOBOANTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BeIUYMH (yJesibHas
TEIUIOEMKOCTh ~ BEILECTBA, COINPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBaTh H3MEPEHHs, COOMpATh
DKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CJIENysl IPEIJIOKEHHON WHCTPYKLIHMH, U
BBIYHCIIATh 3HAUEHUE BEIUYUHBI;

cOOTIOAATh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyIoBaHUEM;

XapaKkTepU30BaThb IMPUHIMIBI JEUCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHHUSI TOMOB, TUTPOMETP, MapoBasi TYpOHHA, aMIIEPMETP, BOJILTMETD,
CUETYMK DJIEKTPUYECKOW SHEPruu, 3IIEKTPOOCBETUTENIbHbIE MPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONPUOOPHI (mpumepsl), IEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (PUBMYECKHUX SIBIEHUHM U HEOOXOIHUMBIE
(du3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA WM WU3MEPUTEIIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTHUYHBIM pUCYHKaM (’KUJIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHErO CropaHus,
AJNEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LENne c
ITOCJIEA0BATENBHBIM U MaPAJLIECIBHBIM COCIMHEHUEM JJIEMEHTOB, pa3anyas
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEeH;

OPUBOAUTH  HpUMEpPbl  (HAXOAUTH  UHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCMOJIb30BAHUS (U3MYECKUX 3HAHUNA B MOBCEIHEBHOMN



KU3HU [ oOecrieueHrs 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U COOJIIOICHUSI HOPM
HKOJIOTMYECKOT0 IOBEACHUS B OKPYIKAIOILEH CpEIE;

OCYIIECTBIIATh IOUCK HMHPOpMALMK  (PU3NYECKOTO COAECpPNKAHUSI B
NHTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MyTEM CpaBHEHUS
JOTIOJIHUTEBHBIX NCTOYHUKOB BBIJEISITh MH(OPMALINIO, KOTOpas SIBISAETCS
MPOTUBOPEUYUBOMN MIIK MOXKET ObITh HEJTOCTOBEPHOM;

MCITOJIB30BAaTh MPHU BBITOJIHEHUN yYE€OHBIX 3aJaHUIl HAay4YHO-IIOMYJIAPHYIO
JIUTEepaTypy (PU3NUECKOro COAepKaHuUs, CIIPAaBOUHbIE MAaTEPHUAIIBL, PECYPCHI
cetu IHTepHer, BnaaeTb NpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHUS,
0000mas wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YUCJIE Iy OIMYHO NPECTABIATh PE3YJIbTAaThl IPOEKTHON
WJIM UCCIEA0BATENIbCKOM AESTENbHOCTH, IPU ITOM I'PAMOTHO UCIIOJIb30BATh
W3YUYEHHBI TOHATUHHBIN amnmapaT Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUICHHE MTPE3EHTALUEN;

IOpU BBIIOJHEHUM YYEOHBIX IPOEKTOB W UCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeesiiTh OOS3aHHOCTH B TIpPyINIEe B COOTBETCTBUU C
IIOCTABJICHHBIMH 3a/1a4aMU, CJICINTH 3a BBINOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJaJ B
NEeSATENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHUBHOE B3aUMO/IEICTBHE,
IPOSIBIISSt TOTOBHOCTD pa3peniarb KOH(DIUKTHI.

K xoniy o0yueHnus B 9 kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YUAOIIMXCSI YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHHMs, Aedopmarus
(ympyrasi, miaacTHuYeckas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEpEerpy3kH, LUEHTP TSHKECTHU, aOCONIOTHO TBEPIOE TEIO,
LEHTpP TSLKECTH TBEPJOTO TENa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH()PA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IKAJIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIaJbHO30PKOCTD,
CHEKTpPbl UCIYCKaHUS U IMOTJIOLIEHUs, anb(a, OeTa- U ramMma-u3IydeHus,
U30TOIIbI, IIEPHAs SHEPTETHUKA,;

pasznuyarh SIBICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
IBUKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOJeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKEHUE



3BYKa, MPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, [IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jloKeHHUE OEJIoro cBeTa B
CHEKTP M CJOKEHHE CHEKTpPaJbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIy4YEHHMs1) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOe SBICHHE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHbIX (U3UYECKUX SBJICHUWA B
OKpyXarolieM Mupe (B TOM uucie (PU3UYECKHE SBICHUS B MPUPOJIE:
IIPWINBBI U OTJIIUBBI, JBHKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, LBETa TeJ,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOTHYECKOe ACWCTBHUE BUIMMOTIO,
yIbTpauOJEeTOBOIO M  PEHTICHOBCKOIO M3JIy4YEHHMH, €CTECTBEHHBIH
pasivoaKkTUBHBIM (OH, KOCMHYECKHE Jy4Yd, PaJUOAKTHUBHOE H3IyUYCHHUE
NPUPOJAHBIX MHUHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IyYE€HUH Ha
OpraHu3M 4eJIOBE€Ka), IPH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/adyy B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (PU3NYECKUX
SIBJICHUU;

OIKCHIBaTh U3yUEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBICHUS, UCIOJb3YS
¢uznueckue BENUYMHBI (CpeOHSAsI M MIHOBEHHash CKOPOCTh Tela IpHU
HEpPaBHOMEPHOM JBWXEHUHU, YCKOPEHHE, NEpPEeMEIIeHHE, NMyTh, YrjoBas
CKOPOCTb, CHJIa TPEHUS, CWla YNPYrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHJIBL,
MeXaHW4yecKass pabdoTa M MOIIHOCTb, NOTEHUUAIbHAas DHHEPIUs Tena,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAs YHEPrus CKaToON
MIPY’KAHBI, KHHETUYECKAs SHEPT U, [TOJTHASI MEXaHUYECKasl SHEPT UL, IEPHOT
U 4YacToTa KosieOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA,
CKOPOCTb CBETa, II0Ka3aTeidb IMPEIOMJICHUS CpeIbl), HpU OMHCAHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYeHUs1 M €IUHHLBl (PU3HYECKUX BEJIWYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BEJINYMHAMH,
CTPOUTDH IPa KU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;
XapaKkTepu30BaTh CBOICTBa Tes, (PU3MYECKHE SBJICHUS U IPOLECCHI,
UCTOJb3ysl 3aKOH COXPAHEHUS PHEPIUU, 3aKOH BCEMHUPHOIO TITOTEHMS,
NPUHIUI CYNEPIO3ULIMK CHJI, NPUHUUII OTHOCHUTENbHOCTH ['anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MaCCOBOTO YHCEI
IOpU SAEPHBIX PEaKUMsIX, NPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3aIMChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Onopod Ha 2-3 W3Yy4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

peaTh pacu€THbIC 33]]a4u (ONMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUI),
MCIIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (DU3HUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3a7au 3alHChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONINE UM U30BITOYHBIE TAHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXONUMbIE NIl peLIeHUs, MNPOBOAUTH pacdy€Tbl M  OICHUBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHS PU3NIECKON BETUYHHBI;
pacrno3HaBaTh MpoOJeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
($u3NYECKUX METO/OB, HCIOJIb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIJICIATDH
IpoBEpsAEeMOe TMPEANOIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKa
NPOBEJCHUSI  MCCIICJIOBAHMS, JeNaTh  BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOICHUH 1 ONIBITOB;

IPOBOAMTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
(bu3MYecKuX CBOMCTB Tei (M3ydeHHe BTOPOro 3akoHa HpioToHa, 3akoHa
COXPAaHEHHUsl HHEPruM, 3aBUCHUMOCTh NEpHUOAA KOJeOaHUN NpPYKUHHOIO
MasiTHUKa OT Macchl Tpy3a U >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTATYbI MaJIbIX KOJeOaHUMU, MPSIMOJIMHENHOE PacIpOCTpaHEHHE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTp, M3YUYCHHE CBOICTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparolien
JUH3e, HAOJIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IIy4YEHUSs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000py/10BaHUs, OMUCHIBATh XOJI OTBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATDH
BBIBO/IBI;

IPOBOJUTH MPU HEOOXOJIMMOCTH CEPHUIO MPSAMBIX U3MEPEHUMU, ONpeaesiss
CpelHee 3HaYeHUEe Hu3MepsieMoil BeIMYMHBl ((DOKYCHOE pacCTOSIHHE
coOuparolmieil JMH3bl), OOOCHOBBIBaTH BBIOOp cHoco0a HU3MEpPEHHUs
(M3MepUTeNbHOTO TPUdOopa);

NPOBOAMTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadyallbHOM CKOpPOCTH, NepHojaa
KOoJIe0aHU MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUs CBeTa OT yTIja MaJCHUs W yria MpeIoMJICHUS OT yria
NajJieHus): IUIAHUPOBAaTh HCCJEIOBAaHUE, CaMOCTOSTENIBHO COOUpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH



(u3MyecKuX BEJIWYMH B BUJE Tabmuil U rpaduKoB, JeJaTh BBIBOJILI IO
pe3ynbTaTam MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPEHHUS (U3MYECKUX BEIUYUH (CpEeaHSS
CKOPOCTb U YCKOpPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBM)KEHHUH, YCKOPEHHE
CBOOOTHOTO TMaaCHMsI, IKECTKOCTh TMPYKUHBI, KOIPPHUIIMEHT TpeHHUS
CKOJIb)KCHUSI, MeXaHuyeckass pabdoTa M MOIIHOCTb, YacTOTa U TMEPHOJ
KOJICOaHWI MaTeMaTHYeCKOTO W MPYXHHHOTO MAaSsSTHHUKOB, ONTHYECKAs
cuina coOuparonied JUH3bI, PAJAUOAKTUBHBIM  (OH): IJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJIHATH
U3MEpEHUs, CIeAysl MPEeI0KEHHON WHCTPYKIMH, BBIUUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH IMOTYUYEHHBIE PE3yJIbTATHI C YUETOM 3aJaHHOMN
MMOrPENIHOCTH U3MEPEHNUN;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPH padoTe C 1ab0paTOpHBIM
000pyI0OBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM HW3YUYEHHBIX (DHU3UYCCKUX MOJICTICH:
MarepuajibHasi TOuka, aOCOJIOTHO TBEPJOE TEJIO, TOUCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKAas JINH34, TUIaHeTapHasi MOJENIb aTOMa, HyKJIOHHAs! MOJIEINb
aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONuUcaHus (B TOM 4YHUCIE:
CIUIOMETp, MATYMKW TIOJOXKECHHS, PACCTOSHHS W YCKOPCHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJIEHUW U  HEOOXOIuUMble  (U3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMBI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOUCTB, H3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPU
pElIeHUH  Y4YEOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS N300paXKEHUI B IJIOCKOM 3epKalie U coOuparole JTMH3E;
MPUBOANTh  NpPUMEpPHl  (HaXOoOWTh  HWH(OpPMAIMIO O  TIPUMEpPax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH N1 oOecrieueHrss 0€30MacHOCTH MpU oOpaIrieHnu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHUS 370POBhS U COOIOACHUS HOPM
HKOJIOTHYECKOTO TTOBEACHUS B OKPY>KaIOILIEeH CpeJie;

OCYIIECTBJIATh TOUCK HWHPOpMAaUKH (U3HUECKOTO COJEpPKAaHHUS B
HNuTepHeTe, caMmocTosATENHHO (POPMYIHPYS TTOUCKOBBIA 3alpOC, HAXOIUTh
MyTH OTPECIICHNs] JIOCTOBEPHOCTHU TMOJIYyYEHHOW MH(POpPMAIIMA Ha OCHOBE
UMEIOIIMXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;



MCITI0JIB30BaTh MPHU BBIMOJIHEHUM y4YE€OHBIX 3aJaHUil HAy4YHO-TIOMYJIAPHYIO
JUTEpaTypy (PU3NUECKOTO COJAECpKaHUs, CIIPABOUHBIE MAaTEPHUAIIBI, PECYPCHI
cetu UHTepHer, BiaaeTh NpPUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHusi MHYOpPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(POPMAllMM W3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOrO COAepKaHUs,
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl IPOESKTHOW HIIA MCCIIE0BATENbCKON
NESATENbHOCTH, IPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  W3YYEHHBIN
MOHSATUWHBIN anmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIJICHUE TMpEe3eHTalel ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoasnubie IIpakTuyeckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. dusuka u e€ poJib B IO3HAHNH OKPYKaIOLIEro MUpa
bu6nuoreka [JOK
1.1 ®dusmka - HayKa o oJlie 2
H3HIa - Hayka o IpHpo https://m.eds00.ru/7f416194
bu6nmnoreka [JOK
1.2 ®dusnueckue Be 2 1
FSHHCCIIE BT https://m.eds00.ru/7f416194
Bbu6nuorexa [JOK
1.3 EcTtecTBeHHOHA i METOJI IT03HA 2 1
TECTBEHHOHAYHHBII METOA HOSHAIA https://m.eds00.ru/7f416194
Htoro mo pazneny 6
Pasnen 2. [lepBoHayanbHble CBeJeHUS 0 CTPOCHHHU BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue BeliecTa 1
P B https://m.eds00.ru/7f416194
59 JBr>kKeHue 1 B3aUMOJIECTBHE YACTHI] 5 1 bubmuoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Bbu6nuorexa [JOK
2.3 A e erie 2
TPETATHHE COCTORHAMA Betecta https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE Tel
bu6 OK
3.1 MexaHnyecKoe IBUKEHUE 3 nomorexa I

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




bu6mmoreka [JOK

3.2 HMrepups, Macca, IA0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
3.3 Crna. Brer 14 2 https://m.eds00.ru/7f416194
Htoro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
41 Hasnenue. llepenaua gaBiaeHus: TBEPAbIMU 3 bubmuoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.2 JlaBIieHHe K IKOCTH > https://m.edsoo0.ru/7f416194
bu6mmorexa [JOK
4.3 ATmocpeproe napeHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE MKUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Paznen 5. Pabora 1 MOIIHOCTB. JHepPrus
bu6mmorexa [JOK
51 Pabora 1 mompmocTs 3 . https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
52 Hpoctsie MexamH3MBI S . https://m.edsoo0.ru/7f416194
bubmnorexa [IOK
>3 Mexanueckas sHepris 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



8 KUIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NMPOrpamMMblI Bcero odpa3oBaTebHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1. TenyioBblie siBJI€HUSA
bubmuoreka [{OK
1.1 i 7
CTpocHue 1 CBOHCTRA BeLIeCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
1.2 T 21 1
CTIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Htoro no pasneny 28
Pa3nes 2. DiiekTpH4ecKkHe M MATHUTHBIC SIBJICHHSA
21 DeKTpUUYeCKUe 3apsabl. 3apsKeHHBIE Tena 7 1 bubmuoreka [{OK
' U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [TocTOSIHHBIN IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6nmorexa [JOK
2. M 1 1.
3 ATHITHBIC ABJCHIA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.4 C) 4
FICKTPOMATHHTHAT HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 145



9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3aesioB H TeM nuppoBbIE
Ne n/m P Kontpoasnbie IIpakTuyeckue (itcpp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasznen 1. Mexanuuyeckue siBJIeHHS
11 MexaHM4eCKOe JIBHIKCHUE U CIIOCOOBI €TI0 10 1 bubmuorexa [JOK
' OIMCaHMS https://m.edsoo.ru/7f41a4a6
bub6mnoreka [IOK
12 B i 20 1 3
SAMMOACHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 10 3
3AKOHEI COXpAHCHHA https.//m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pasznen 2. Mexanuuyeckue KoJJe0aHUsI U BOJTHBI
bu6nmoreka [JOK
2.1 M o 7 3
CXAHHICCKHE KOJCHAHMIA https.//m.edsoo.ru/7f41a4a6
bu6nmorexa [JOK
2.2 MexaHHYECKHE BO .3 8 1 3
RATMACCIIE BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 3. DiieKTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHuTHOE MOoJIe U 6 5 bubnmorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIe ABJICHUSA



bu6mmoreka [JOK

4.1 3aKOHBI paCIIPOCTPAHCHUS CBETA 6 2 httos://m.edsoo.ru/7f41a4a6
bu6mmnorexa [JOK
4.2 JIMH3BI ¥ OITHYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Pa3nen 5. KBanToBBI€ SIBJICHUSA
bu6mmoreka [JOK
5.1 HcnyckaHue U norjioueHe cBeTa aToOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>2 (-TpoeHiie ATOMHOTO 51pa 0 1 https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
. | 7 1 1
5.3 JIEpHBIE peaklnuu https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nea 6. [loBTopuTe1bH0-000011a101MIiI MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE CONEPKAHUS 9 5 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



IHOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC

Koun4yecTBo yacos JJIeKTPOHHbIE

Ne Hara uudpossie
Tema ypoka KonTpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpasoBaTejibHbIE

padoThI padoThI pecypesI

®dusnka — HaykKa 0 pUpoze.
1 SABnenus npupoasl. Puzndeckue 1
SIBIICHHS

MexaHudecKue, TCIIOBEIC,

2 ANIEKTPUYECKUE, MAaTHUTHBIC, 1
CBCTOBBIC, 3BYKOBI)IC SABJICHUS

®dusnueckue BeITUUNHBI U UX
U3MepeHue

Ypoxk-uccienosanue "N3mepenue
TeMIepaTypbl IPH TOMOIIU
JKUJAKOCTHOTO TEPMOMETpA U
JlaTYMKa TeMIEpaTypsl”

Kak ¢gu3uka u apyrue ecrecTBeHHbIE
HayK{ U3Yy4aroT MPUPOY.

. bubnunoreka IHOK
5 EcTtecTBeHHOHAYYHBIN METO/T 1 a

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3NIeCKuX
SIBJICHUU C TIOMOIILIO MOJenel

VYpok-uccnenosanue "IIposepka
6 TUITOTE3bL: JAJIBHOCTH IIOJIETa 1 1
[1apuKa, mymeHHOro



TOPU3OHTAIILHO, TEM OOJIbIIE, YeM
GoublIe BbICOTA ITycKa"

Crtpoenue BeriecTBa. OMNBITHI,

7 JOKa3bIBAIOIINE TUCKPETHOE buGnnorexa [JOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBMoKEeHHE YacTHI[ BEIECCTBA bubmorexa HOK
B https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMNbITHI IO
9 HAOIIOAECHUIO TEIIOBOTO
PaCIITUPEHHS Ta30B»
10 ArperaTHbl€ COCTOSIHHSI BEILIECTBA
B3anmocBsa3b MeX1y CBOMCTBAMH
BEIIECTB B PA3HBIX arperaTHbIX
11 COCTOSTHUSIX U MX bubmuorexa [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcoOeHHOCTH arperaTHbIX
COCTOSIHUU BOJIbI
MexaHu4uecKoe IBHUKEHNUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa TIOK
p p p https://m.edsoo.ru/ff0a05c6
JIBHYKEHUE
bu6mmorexa [JOK
13 Cxopoctb. EnUHHUIEI cKOpOCTH
p A & p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH IBUKCHUS buGnnorexa [JOK
yr P https://m.edsoo.ru/ff0a0ae4
HNueprus. 3aK0H UHEPIIUH.
P . P bubmuoreka [JOK
15 B3anmopeiicTBre Ten Kak mpudnHa

HU3MCHCHUA CKOPOCTH ABUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10




IInoTHOCTH BCIICCTBA. PacueT maccel

bu6mmoreka [JOK

16 1 00beMa Tejia IO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnast pabota
17 «OmnpeneneHue TUIOTHOCTH TBEPIOTO
TeJa
18 Pemenwne 3agau mo Teme bu6mmorexa [JOK
"ITinoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna kak XxapakTepucTUKa
19 B3auMojieiicTBus Tei. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopnas padota «M3yuenue
20 3aBHCHUMOCTH PACTSKCHHUS
(mehopmanuu) NpyKUHBI OT
IIPUJIOKEHHON CHIIBI»
21 SBnenue Tarorenus. Cuja TSHKECTH
CBsI3b MEX]Ty CUIION TSKECTH U
22 Maccoii Tema. Bec tena. Pemmenue bubmorexa HOK
https://m.edsoo.ru/ff0al778
3aga4 o reMme "Cuna tsoxkectn"”
Cuia TSHKECTH Ha IPYTHX IIaHeTaxX.
23 dusnueckue XapaK'fe}gI/ICTI/IKI/I bubmmoreia LIOK
https://m.edsoo.ru/ff0a1502
IJIaHEeT
bu6mmoreka [IOK
24 Hsmepette cit. JlamomeTp https://m.edsoo.ru/ff0al8cc
bub6mnoreka [IOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0a1778
CnonceHI:Ie JIBYX SI/IJ‘I, HaIpaBJIEHHBIX Bu6miorexa {OK
26 10 OJTHOM MPSMOM.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

29

30

31

32

Pemenne 3aga4 no teme
"PaBHoaeiicTByromas cui'"

TpeHHe CKOJIBXXCHUSA U TPCHHUC
nokosi. Tpenue B ipupone u
TEXHUKE

JlaboparopHnas pabota «3yueHnue
3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBYKCHUS OT CHIIbI JaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEH»

Pemenue 3amad Ha onpeneneHue
PaBHOJICHCTBYIONICH CHJIIBI

Pemenue 3aga4d no Temam: «Bec
tenay, «I'padpudeckoe n300pakeHne
crny, «Cuin»,
«PaBHOAEHCTBYIOIIAS CHIT»

KonTponbnas paboTa mo Temam:
«MexaHn4uecKoe TBHIKCHHEY,
«Macca, IJIOTHOCTBY, «Bec Tenay,
«['padmuaeckoe nzodpakeHUe CUID»,
«Cub»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0alb9c

bub6mmorexa [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alde0

33

34

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBJICHUS

IIaBJ'ICHI/Ie rasa. 3aBUCHMOCTb

JIaBJICHMS ra3a oT 00bEMa,
TEeMIEPATypPhI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPILIMHU

35 TeJIaMHU, )KUIKOCTIMM U ra3aMu bubmorexa LOK
> KA ' https://m.edsoo.ru/ff0a25h0
3akoH [lackansg
JlaBeHue B )KHJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CUJIBI bubmmorexa [JOK
a https://m.edsoo.ru/ff0a2718
TSKECTHA
37 Pemenue 3angau o teme «JlaBienue bub6mmoreka [{OK
B JKUIKOCTH U rase. 3axoH [Tackaisa» https://m.edsoo.ru/ff0a2826
bub6mnoreka I[IOK
38 Coo0
OODIIAIOIHECS COCY I https://m.edsoo.ru/ff0a2970
bubmnoreka [IOK
39 r 7
HAPABJITHECKHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoii
SKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [Tpudnnel
CYILIECTBOBAHUS BO3 HOU
41 O}6II:J'IO‘IKI/I 3emMitn 3;3y;;HMOCTB bubnnorexa [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMOoC(hepHOTO JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPsI
42 Bec Boznyxa. AtmocgepHoe bubnuorexa LIOK
JIaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHOro bubnnorexa [JOK
nasnenus. OneiT Toppuueru https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubnmorexa LHOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomertp-anepoua. AtmocdepHoe bubnuorexa [IOK

JaBJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Pemenne 3aJaay4 110 TeME

40 "ATtmocdepHoe naBneHue”
JleiicTBUE )KUJIKOCTH U ra3a Ha BuGmorexa LOK
47 TIOTPYICHHOE B HHX TEIO- https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JlaboparopHnas paboTa
48 «OmnpeneneHue BEITAIKUBAIOIICH bubnuorexa [JOK
CHWJIBI, ICUCTBYIOIIEH HA TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTh
JlaboparopHast paboTa 1o Teme
«MccnenoBanue SaliHCHMOCTH Beca Bu6morexa [IOK
49 Tea B Bome OvT 00néma https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHJIKOCTh YaCTU
Tena»
bubmnoreka [IOK
S0 [lnaparie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KonctpyupoBanue apeomeTpa Ui
51 KOHCTPYMPOBAHUE JIOJKU U
OIpeNIeIICHUE €€
rpy30n0abEMHOCTH"
Pemntenue 3amad mo reMam:
59 «ITnaBanue cymos.. bubnuoreka [IOK
Bo3znyxorutaBanuey, «/laBnexnue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»
bubmnoreka IIOK
53 Mexanmuricckas pabota https://m.edsoo.ru/ff0a3f82
54 MomHocTh. EnUHUIIEI MOIHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82




55

56

57

58

59

60

Ypoxk-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
MNoabEME IO JIeCTHHUIE"

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cun Ha peiuare

KonTponbHas paboTa no teme
«JlaBneHue TBEpABIX TEN,
JKUIIKOCTEH U ra3oBy /
Bcepocculickas npoBepouHas
pabora

PesepBHblit ypok. Pabota ¢
TeKCTaMHU 1o TeMe «JlaBieHue
TBEPABIX TEN, )KUAKOCTEH U Ta30B» /
Bcepoccwuiickas mpoBepouHast
pabota

Perdaru B TexHUKe, OBITY U TIPUPOJIE.

JlaGopaTtopnast pabota
«HccnenoBanue ycioBHii
pPaBHOBECHSI phIyara

Perenune 3agay no temMe «Y CI0BUSA
PaBHOBECHSI pblUaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

bubnnoreka IHOK
https://m.edsoo.ru/ff0a478e

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment none3Horo nercTBus
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ HaknoHHOM
IJIOCKOCTH)

0.5

62

Pemenue 3ama4d mo teme "Pabora,
MornrHocTb, KIT/"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4c48




63

64

65

66

67

68

MexaHuueckasi SHeprHsl.
Kunernyeckas 1 noTeHIMAIbHAS
JHEPrus

3aKOH COXpaHEHHSI MEXaHUYECKOI
SHEPIruu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCcnepUMEHTaIbHOE OIpeieTIeHHE
WU3MEHEHUs] KHHETHYECKOW U
MOTEHLUATbHON SHEPTUH IIPU
CKaThIBaHUHM TeJla M0 HAKJIIOHHOM
IJIOCKOCTH"

KoHnTtponbHas paboTta mo teme
«PaboTa 1 MOIIHOCTh. DHEPT U

PesepBHbIit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndecKkoe
nBmxenue"

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MoutHocts. DHeprus”

OBILEE KOJIMYECTBO YACOB I10
ITPOTPAMME

1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252
1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360
1 1
1 1
1 bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4ee6
1
68 4 12




8 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Hara uudpossie
Tema ypoka Konrtpoabubie IIpakTudeckue
Bcero u3ydeHust oOpa3oBaTeJIbHbIEC
padoThbI padoThI
pecypchl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KNHETUYECKON 1 bubnnorexa [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogaenu TBEpIOro, )KUIKOTO U
raz000pa3HoOro CO(;TOSIHI/Iﬁ 1 bubmorexa HOK

P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEHHE CBOKCTB TBEPIOTO,
KHUIKOTO U Ta3000pa3HOTO
COCTOSIHU BEIlleCTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
Kpucrannmmaeckue u amopdabie 1 bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
CmauuBaHUE U KalUJUISIPHOCTb. 1 bubnnorexa [JOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edso0.ru/ff0a5530
TertoBoe paclIMpeHne U CoKaTue 1 bubmmorexa [JOK

p P https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIepaTypbl
CO CKOPOCTBIO TEMJIOBOTO JBHKEHUS 1

HacCcTHIl



TCIJIOTA CTOpAaHUA

9 Bayrtpennss sueprus. CriocoObl bubnunorexa [IOK
U3MEHEHUS BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/ff0a5c60

bubmnoreka IIOK

10 Bryet rertonepe iz https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakrnyeckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MATEPUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBO TEIUIOTHL. Y IeabHasg bubmnoreka IIOK
TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHuUE TEIJIOBOTO OaaHca.

13 TermooOMeH ¥ TEII0BOE bubmmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
Jlaboparopnas pabota

14 "HccnenoBalHue IBIEHUS bu6mmoreka [JOK
TEIJI000MeHa MPU CMENINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOopsiueit BOAbI"

Pacuer konmuecTBa TEMIOTHI,

15 HEOOXO0IUMOTO ISl HATPEeBAHUS
TeJa ¥ BBIIEISIEMOTO UM TMIPU
OXJIKJCHUH
JlaGopaTopnas pabota

16 "OnpeneneHue yaeabHOMU bubmmorexa [JOK

. https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeTbHAs bubnuoreka [IOK

https://m.edsoo.ru/ff0a7b5a




18

19

20

21

22

23

24

25

26

IInaBnenue n OTBCPACBAHUC
KpUCTATINIMYCCKUX TCJI. VI[CHI:HaSI
TCIJII0TA IIJIaBJICHUA

JlabopaTtopHnast pabota
"Onpenenenue yaenbHOM TEMI0ThI
IJIaBJICHUSA Ibaa"

[TapooGpazoBanre U KOHIEHCAITHS.
Ucnapenue

Kunienue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATyphI
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUSA

Brnaxxnocts Bo3nyxa. Jlabopatopnas
pabora "Onpenenenue
OTHOCUTEIBHOM BIIAKHOCTH
BO3ayXa"

Pemenue 3anayd Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

[TpuHIMITBI paOOTHI TEIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KIIJI TermoBoro aBurareris.
TennoBble ABUraTEIN U 3aIlUTa
OKpYKaloIel cpepl

3aKOH COXpaHEHMsI U MTPEBPALLCHUS
SHEPTHH B TEIUIOBBIX MpOIeccax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

bubmnoreka IIOK
https://m.edsoo.ru/ffO0a72fe

bu6mnoreka [IOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

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

bubmnoreka [HOK
https://m.edsoo.ru/ff0a7c7c




27

28

29

30

31

32

33

34

35

36

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme "TersoBbie SIBICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTna”

KonTponbnas pabota mo teme
"TerioBele aBieHusa. I3sMeHeHne
arperaTHbIX COCTOSIHMII BenecTa"

DnekTpuzanus tei. J[Ba poaa
AIEKTPUIECKUX 3aPSI0B

Ypoxk-uccienopanue
"OnexkTpu3anus TeJa UHAYKLIUEH U
MPpY COMTPUKOCHOBEHUM"

B3aumopeiicTBue 3apsKeHHBIX Tell.
3akon Kymnona

DNEKTPUUECKOE TOJIE.
HanpskeHHOCTD 31EKTPUYECKOTO
noJist. [IpuHnun cynepnosunuu
3JIEKTPUYECKUX MTOJEN

Hocurenu anexTpuyueckux 3apsiioB.

DneMmeHTapHbIi 3apsia. CTpoeHue
aToma

[IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH
COXPAHEHUs AJIEKTPUUYECKOro 3apsaaa
Pemenue 3amad Ha npuMeHeHHE
CBOMCTB AJIEKTPUUECKHUX 3aPsI0B

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHus. McTouHuku
AJIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4




bu6mmoreka [JOK

37 E€MCTBUS DIEKTPHUYECKOr0 TOKa
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenoBanue "JleiictBue

38 ANEKTPUIECKOTO IOJISI Ha 1
MIPOBOTHUKH M TUDJIEKTPUKH"

39 DJIEKTPUYECKUI TOK B METaJIaX, bubnuoreka [IOK
JKUIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYeCcKas 1EeMb U €€
COCTaBHBIE YACTH
Cuna toka. JlabopaTopHas pabora

41 "N3MepeHne U peryanpoBaHue CUJIbI 0.5 bubmorexa LIOK

. P Peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DEeKTpUYECKOE HAIPSHKEHHUE.

42 Bonsr™merp. JIabopatoprast pabota 05 bubnnorexa [JOK
"M3MepeHHe U peryIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHBIeHNE TPOBOTHUKA.
43 V nenpHOE CONIPOTUBIIEHHUE Bubmorexa TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTtopnas pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTUBJICHUS IPOBOJHUKA OT €0 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0aa738
JUTAHBI, TIOMIA/IA TOTICPEYHOTO
cedeHus u marepuana”
3aBHCHUMOCTH CHIIBI TOKA OT
bu6mmoreka [JOK
45 HanpspkeHus. 3akoH Oma i

ydacTKa Henu

https://m.edsoo.ru/ff0aa4d4a




JlaGopaTtopnas pabota
"HccnemoBalnne 3aBUCUMOCTH CUJIBI

bu6mmorexa [JOK

46 TOKa, U ero uepe3 Pe3ucTop, OT
s Pe3 p P https://m.edsoo.ru/ff0aa04e
COTPOTHUBJICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3nuctope”
47 [TocnenoBarenbHOE U apauieIbHOE
COEIMHEHUSI IPOBOTHUKOB
JlabopaTtopnas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKECHUN bubnnorexa [IOK
MPH MOCHETOBATETLHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUHM [IBYX PE3UCTOPOB"
JlaGopaTtophnas padota "IIpoBepka
49 IpaBWIa I CWIbI TOKA IPU bubmuorexa [JOK
MapajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3agau Ha npuMeHeHHE
50 3akoHa Oma 17151 pa3InyHOro bubmmorexa LIOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHHSI IPOBOTHUKOB
PaGota u mourHOCTH
51 AIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenma
JlaGopaTtopnas pabota
52 "Onpenenenre paboOThl U MOITHOCTH bubmmorexa [JOK
P P " https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DJeKTpuYecKre enu 1
53 NOTPEOUTEIH IITEKTPUUECKOM bubnuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHUEC

https://m.edsoo.ru/ff0ab660




ITocTtossHHBIC MAarHuThbl, UX

54 .
B3aMMOJICHCTBHE
55 Ypok-uccrnenosanue "M3ydenue 1 bubnuorexa [JOK
MOJIeH TTOCTOSHHBIX MarHUTOB" https://m.edso0.ru/ff0ac3d0
MarauTHOE 110JIe. MarauTHoe moJjie
bu6mmorexa [JOK
56 3eMIIu U ero 3HaUYE€HHUE IS 5KU3HHU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka K KOHTPOJIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsi/Ibl.
57 3apsoKCHHBIC TEla U UX bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoieicTBHs. [1oCTOSTHHBIN
AJIEKTPUUECKUN TOK"
KonTponbhas pabota mo Teme
"IeKTpUUeCcKue 3apsIbl.
3apspKeHHBIC Tela X
. . bu6mmoreka [{OK
58 B3anMoiecTBus. [1locTOSTHHBIN
o " https://m.edsoo.ru/ffOabea8
AIEKTPUIECKUH TOK" /
Bcepoccutiickas npoBepodHas
pabora
PesepBHblii ypok. Pabota ¢
TekcTaMu 110 TeMe "IlocTossHHBIN
59 SJEKTPUUECKUI TOK" / bubmorexa HOK
p . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OmnsIT Opcrena. MarHuTHoe nosue
60 SJEKTPUYECKOT0 TOKa MaruuTHoe bubmotera [JOK
p https://m.edsoo.ru/ff0ac1d2
OJI€ KaTYIIKH C TOKOM
61 [IpymeHeHue JIeKTPOMarHuToB B 05 bubnuorexa [IOK

texuuke. Jlaboparopnast pabora

https://m.edsoo.ru/ff0ac74a




62

63

"N3ydeHue neilcTBUS MarHUTHOTO

I10JIs1 HA IPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Mcmonp3oBanue

BHGKTpOI[BI/Il"aTCJ'ICI‘/’f B TCXHHUYCCKHUX

yYCTpPONCTBAaX U Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHue 1 u3yueHue
paboTsl 3ekTpoaBuraresns"”

OnbiTel @apajes. 3aKoH
3JEKTPOMATHUTHON UHAYKIIUH.
IIpaBuio Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

64

Onekrporeneparop. Crocoos
MOJTyYEHUS IIEKTPUIECKONH
SHEPruM. DIEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHUKAX
SHEepPIruu

65

[ToaroroBka Kk KOHTPOJILHOMU paboTe

1o TeMe "DIeKTpUYECKue u
MAaTrHUTHBIE sIBJIeHUSA"

66

67

68

Kontponbnas pabota mo teme
"DNeKTpUUEeCKUE U MarHUTHBIC
sIBJICHUS"

PesepBHblii ypok. Pabota ¢
TekcTaMu 110 TeMe "TeruioBeie
saBiieHud"

PezepsHslii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHbIe
sBiieHus"

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

bu6mnoreka [IOK
https://m.edsoo.ru/ff0accse




OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

oKkpykHOCTH. [lepnon u yacrora

KoaunvecTBo yacos DJIeKTPOHHbIE
[]
Jr:;_n Tema ypoka Bcero Kontpoapueie  Ipaxruueckue fd[:;:eﬂnﬂ :)lg[()l:ll;zl;:;eenbﬂme
padoThl padoThbI pecypes!

1 MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHNYECKOI'O JIBHKCHMS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEHOE 1 bu6muoreka [{IOK
JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nekeHue. CpeaHsiss © MTHOBEHHAs 1
CKOPOCTH

5 [IpssmonHENHOE PaBHOYCKOPEHHOE 1 bubnmnorexa [JOK
JBU>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIIMHEHOTO

6 PaBHOYCKOPEHHOT'O ABH)KEHUS. 1
I'padux ckopocTtu
JlabopaTopHas pabora

7 "OnpeneneHne yCKOpeHus Tesa npu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JBH>XEHHUHU TIO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TuiocKocTh"

3 CBoOoaHoe nagesue tei. OIbITH 1
lanunes

9 PaBHOMEpHOE BUKEHKE TIO 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0ael76




obparenus. JInaeHas 1 yriioBas

CKOpPOCTH
10 LleHTpOCTpEMHUTETBPHOE YCKOPCHHE
11 Ilepselii 3akoH HetoTona. BexTop bu6muoreka [IOK
CHITBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroToHa. bubnuotexa [JOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axkoH HproToHa. bu6muoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npuMeHEHUE bu6nuoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka [JOK
15 Cuia ynpyroct. 3akok I'yka httlos://m.edsocf.I ru/ff0aeca2
16 Pemtenue 3amau mo reme «Criia
YIPYTOCTH»
JlabopaTopHas pabora
17 «OrnpeneneHne )KeCTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0aee28
MIPY>KUHBDY
bubmnoreka [JOK
18 Chita TpeHHs https://m.edsocL).I ru/ff0af738
19 Pemrenue 3amau mo reme «Crita bubmnoreka [JOK
TPEHUSI» https://m.edsoo.ru/ffOafa26
JlaGoparopHas pabora
20 "Onple):z[enI;HHe lfcoa(p(bnunema bubmmorexa [JOK
. https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJTBKEHUS
Pemenue 3agaq mo reme "3akoHBI BuGmiorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ffOafb8e




Cuita TSDKeCTH 1 3aKOH BCECMHPHOTO

22 TATOTEHUS. Y CKOpEHHUE CBOOOIHOTO bubmmorexa ITOK
) p https://m.edsoo.ru/ff0af044
TaJICHUS
Ypok-koubepenius "JIBuxeHue Te
23 BOKPYT TPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTukn"
Pemenue 3agau mo teme "Cuna
24 TSOKECTH M 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHS
o5 [lepBas kocMHueckas CKOPOCTb. bub6muoreka [IOK
HeBecoMocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpI0TO TEMA C bubmorexa HOK
. o P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHONW OCBhIO BPAIIICHHUS.
MowmenT cuibl. LleHTp TskecTn
PaBHOBECHE MaTepUAIBHOM TOUKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTrO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuibl. LleHTp TskecTn
28 Pemenne 3agau mo treme "MoMeHT bubmuoreka [JOK
cunbl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe
" bubnuorexa [JOK
29 o TeMe "MeXaHu4YeCcKoe ABUKEHUE.

BsaumogeiictBue Ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no Teme

30 "MexaHUYECKOE IBUKEHUE. bubmmorexa ITOK
. https://m.edsoo.ru/ff0b06ec
B3aunmopeiictBue Ten"
Nmnynbe Tena. UMiynbse cumsbl.

31 3aKOH COXpaHEHUs! UMITYJIbCA. bubmuoreka [JOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IeiiCTBUE

39 Pemenne 3amau nmo teme "3akoH bubmuoreka [JOK
COXpaHEHHUs ummyinca' https://m.edso0.ru/ff0b096c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

bubmuoreka [JOK

34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/Fob0ag4
Pabota crIIBI TSKECTH, CHITBI bubmmoreka [JOK

35
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas paboTa

36 «Omnpenenenue pabOThI CUIIbI TPEHUS
MIPY PaBHOMEPHOM JIBI)KEHUU TeJa
10 TOPU30HTAILHOU MOBEPXHOCTU»

37 CBs13b 2HEpruu U padOTHI.

[ToTennuanbHas SHEPTHSI

38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ffOb0c32

39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE

40 JlaGopaTopHas paborta «3yueHue bubnmnorexa [JOK

3daKOHa COXPAHCHUA DHCPTUN»»

https://m.edsoo.ru/ffOb12fe




41

42

43

Konebarensnoe ABUXXCHHUC U €T'O
XapaKTCPUCTUKU

3aTyxatomue KojieOaHusl.
BriHyX1eHHBIC KOJIeOaHUSI.
Pe3onanc

MareMaTH4ecKuil ¥ NpyKUHHBINA
MasITHUKU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b1858

bubmuoreka [JOK
https://m.edsoo.ru/ffOb20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
repuoia KojebaHui OT KECTKOCTH
MIPY>KUHBL X MACCEL I'Py3a»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

49

50

[IpeBpaieHre SHEPruu Ipu
MEXaHUYECKHUX KOJIEOaHUSIX
JlabopaTopHas pabota
«OrmpepienieHue YacTOTH M ITeprojIa
KoJe0aHul Mpy>KMHHOTO MasiTHUKA

JlaboparopHas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexanunyeckue BoJaHbI. CBOMCTBA
MeXaHW4YeCKux BOJH. [IpogoapHbIe U
MOTNIEPEUHBIE BOJIHBI
Ypok-koHpepeHus "MexaHndeckue
BOJIHBI B TBEPIOM TEIIE.

CelicMuyecKue BOJTHBL"

3Byk. PactipocTpanenue u
OTpa)K€HUE 3BYyKa

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

bubmnoreka [JOK
https://m.edsoo.ru/ff0b197a

bubnunoreka [JOK
https://m.edsoo.ru/ffOb21fe




o1

52

53

Ypok-uccrnenosanue "HabmroaeHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
JaCcTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HAHC
Ypok-koHpepeHus "YIpTpa3ByK u
nH(ppa3ByK B IPUPOJI€ U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHMUS.
Mexanndeckue KojieOaHus U BOJIHE!'

bu6nuoreka [JOK
https://m.edsoo.ru/ffOb25f0

55

56

S7

KontponsHas paboTa mo teme
"3aKOHBI COXpaHEHUS.
Mexannueckue kojaeOaHus ¥ BOJTHBI'

DJIEKTPOMArHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

but6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

Ypok-koudepenuus "Lkana
3J€KTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHue 37€KTPOMarHUTHBIX
BOJIH /111 COTOBOM CBsI3U"

but6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TeseoHa"

but6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6¢c

60

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JJIUHBI
3JIEKTPOMArHUTHON BOJTHBI



:‘)J'IGKTpOMal"HI/ITHaH npupoJa CBCTaA.

61 Ckopocths cBeTa. BoaHoBeIe bubmmorexa ITOK
P ' https://m.edsoo.ru/ffob31d0
CBOIiCTBa CBeTa
Hctounuku cBeta. [Ipsamonuneitnoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa HOK
pachpoctp ' https://m.edso00.ru/ff0b3658
ComnHia u JIyHbl
3aKoH OTpaXkK€HUs CBETa. 3epKaja.
63 Pemenue 3amay Ha mpuMeHEHNE buGnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cBeta. 3aKoH bub6muoreka [IOK
TIPEJIOMIJIEHUS] CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. Mcnonbs3oBaHue MOJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ffOb3c5c
OIITHYECKUX CBETOBOIAX
JlaGopaTopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIiia
66 MIPEJIOMIJICHUS] CBETOBOTO JIy4a OT
yrila najeHusl Ha TpaHulle "BO3IyX-
crexio""
VYpoxk-koHpepeHus
"Hcronp30BaHue MOIHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBOIBI, OIITHKOBOJIOKOHHAS
CBA3L"
bu6nuoreka [JOK
68 JInm3er. OnTrdeckasi CHiIa JIMH3EI
https://m.edsoo.ru/ffOb3f2c
. Bubnnoreka [IOK
69 [TocTpoeHne N300paKeHMI B TMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHas pabora
"Omnpenenenue GpokycHOTO

but6mmoreka [JOK

70 pPacCTOSIHUSA U ONITUYECKOU CHIIBI https://m.edso0.ru/ff0b4206
cobuparoiient TMH3bI"

71 Ypok-koHpepeHmus "OnTudeckue bubnuorexa [JOK
JIMH30BBIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

79 I'na3 xak onruyeckas cucrema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepentus "JederTo
3penus. Kak coxpanurs 3peHue"

Pa3noxxenue 6emoro cBeTa B CIIEKT.

74 OnbiTel HetoToHa. CriokeHue bubnuorexa [JOK
CIIEKTpaIbHBIX LBETOB. /[ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGoparopHas pabota "OnbITH 1O
Pa3IokKEHUIO OETIOro CBEeTa B CIIEKTP

75 Y BOCIIPUSATHIO 1IBETA PEAMETOB MPH Bubmrorexa LIOK

https://m.edsoo.ru/ffOc0e2a
uX HaOJIIOCHNH Yepe3 BETOBhIC
¢bunbTpel"
VYpoxk-npaktukym "BosHOBBIE

76 CBOICTBa CBETA: AMCIEPCHS,
uHTepdepeHus u qudpakms”

77 OmnsiTel Pe3epdopaa u mianerapuas bubnuotexa [JOK
MOJEINL aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Mozens aroma

bopa



I/ICHYCKaHI/Ie U IIOIJIOIMICHUE CBCTa

but6mmoreka [{JOK
79 .K . Jlunei
ATOMOM. RBAHTBL. THHCHHATHC https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukyMm "HabmroaeHue bu6muoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue aTOMHOTO s1pa. bubnmoreka [JOK
82
Hyknonnast Mogenb https://m.edsoo.ru/ffOc18ac
83 PannoaxkTuBHBIE IPEBpAICHUS. bub6muoreka [IOK
N3oTomnsI https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bubnuorexa [JOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmnana
Ypok-KoH(pepeHIus
86 "lfa I/IoaKT(iBli{H: H3JIYYCHUS B bubmorexa HOK
8 e | https://m.edso0.ru/ff0c2126
MpUpoJie, MEAUITUHE, TEXHUKE
S nepHbie peakuuu. 3aKOHBI
87 C(f[X paHeHIE)I 3apsA0BOTO U bubmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCE
88 DHeprus CBA3U aTOMHBIX SEP. bubnmoreka [JOK
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo reme "Snepueie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bubnmnorexa [JOK
Ucrounuku sneprun CosiHLa U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-koubepenuus "Anepuas

sHepreTuka. JleicTBus



92

93

94

95

96

97

98

PaZlMOAKTUBHBIX M3IIy4YeHUH Ha
YKUBbIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DJIeKTPOMAarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie siBrieHus"

KonTponbhas pabota no teme
"DeKTpOMAarHUTHOE MOJIE.
DNeKTPOMArHUTHBIC BOJTHBI.
KBanToBsie siBnieHus"

[ToBTOpEeHnue, 06061IEHNE.
JlaGopaTopHbIe pabOTHI IO KYpCy
"B3aumopeiicteue ten"

[ToBTOopenue, o6o0meHue. Permenne
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4
o Teme "TeroBsie mporecch”

IToBTOpenue, o6o0meHue. Pemenne
pacyeTHBIX U KAYECTBEHHBIX 33124
o teme "KII/] TermoBbix
nBurarenen”

IToBTOpenue, o600meHue. Pemenne
pacyeTHBIX U KaYECTBEHHBIX 3a1a4
o reMe "KII/[ anexTpoycraHOBOK"
[ToBTOpEeHME, 0000IIEHUE.

JlaGopaTopHbIie pabOTHI 11O KypCy
"CBeroBble siBIEHUA"

but6mmoreka [{OK
https://m.edsoo.ru/ff0c223e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2b30

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2c52




[ToBTOpeHue, 0600mIeHNe. PaboTa ¢
but6mmoreka [{JOK

" 1
9 TEKCTAMH 110 TEME "3aKOHEI https://m.edsoo.ru/ff0c2d6a

COXpaHEHUs B MeXaHUKe"

[ToBTOpenue, 0600meHne. Pabora ¢

bu6mmoreka [{OK
100 "K 1
TeKCTaim to eme "Koxebarins i https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TeKCTaMu 1o TeMe "CBEeTOBbIE 1 bromiorexa LIOK
" https://m.edsoo.ru/ff0c3044
SBJICHUA

IToBTopenue, o6o0menue. Pabora ¢
102 TekcTamu o TeMe "KBaHToBas u 1
snepHas pusuka”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 21



IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

1.3

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

MCIIOJIb30BaTh U3YUYEHHBIE TOHATHUS

pa3nuuaTh SIBICHHS IO ONMCAHHIO UX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIMX JaHHOE (PU3UYECKOE SABICHUE
pacro3HaBaTh MPOSIBIEHHUE H3YUYEHHbIX (U3NUYECKUX SIBJICHUN B
OKpY’KaIOIIeM MHpPE, B TOM 4yHciie (PU3NYEeCKHe SIBICHHS B MIPUPO/IE,

IIpHu 3TOM NECPEBOJUTD IIPAKTUYCCKYIO 3a/1a1y B yqe6Hy10, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) PUINICCKUX SIBICHUIN

1.4

1.5

ONHKCHIBATh M3YYCHHbIE CBOWMCTBA Tel W (PU3MUECKUE SBICHHS,
UCHONB3Ys (DU3MUECKHE BEJIWYUHBI, MPH ONHUCAHUU MPaBUIBHO
TPaKTOBaTh (PUIUYECKUN CMBICT MCIONb3YEMBIX BEJIMYHMH, UX
0003HaUeHUss M €IUHULBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(dopMynbl, CBS3BIBAIOLIME JaHHYIO (U3HUECKYIO BEIUYUHY C
JIPYTMMH BETUYMHAMHU, CTPOUTD I'paUKU U3yUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/I‘-ICCI(I/IX BCINYNH

XapaKTepU30BaTh CBOWCTBA Tell, PU3NICCKUE SBICHUS M MPOIIECCHI,
UCIONB3YSl H3YYCHHBIE 3aKOHBI, HPHU 3TOM JaBaTh CJIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA W 3alHCHIBATH €r0 MaTeMaTUYECKOe

BBIPA)KCHHE

1.6

OOBSICHATH (PH3UUECKUE SBIICHHS, TIPOLIECCHl U CBOWCTBA TEI, B TOM
qyuciae M B KOHTEKCTE€ CHUTyalluil NpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 | — 2 JIOrM4eckux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOICTBa (PU3MUECKHUX SBICHUM, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

1.8

pemarb pacy€THbie 3a1aun B | — 2 nelCcTBUS, UCTIONB3Ys 3aKOHBI U
dbopMyIbl, cBsi3bIBalOLIME (U3MYECKHE BEIWYMHBI: Ha OCHOBE
aHalli3a YCJIOBHS 3aJa4yd  3alUChIBAaTh  KPAaTKOE  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMUYMHBI B (OPMYIbI U TMPOBOJIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC JaHHBIE, HEOOXOIUMBIC IS
pemeHuss  3ajad, OLICHUBAaTh  PEATMCTUYHOCTh  IMOJYYEHHOH

(U3HYECKON BETNIMHBI

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO DPELIMTh MPH MOMOIIH
(I)I/ISI/ILIGCKI/IX METOJOB, B OIIMCaHHUMW HCCICAOBAHHUA BbIICIATDH
IIPOBEPSIEMOE  NIPENIOJIOKEHHE  (Tumoresy),  pasiauyaTth U
MHTEPIPETUPOBATh IOJIyYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKH B

XOJ¢€ OIbITa, ACJIaTh BBIBOJBI 11O €T0 PE3yJibTaTaM

1.9

1.10

MPOBOAMTH OTBITHI MO HAOMIOACHUIO (DU3UYECKHUX SBICHUM WU
Gu3MYeCKUX  CBOMCTB  Tel:  (OPMYJIHUpPOBATH  IPOBEPSIEMBIC
MPEANONOXKEeHUs, COOUpaTh YCTaHOBKY U3  IPEIJIOKEHHOTO
000py0BaHus, 3aMUCHIBATH X0/ OTbITa U (HOPMYIUPOBATH BHIBOIBI
BBITNIOJIHATH MpPsIMble U3MEPEHHUSI C UCIOJIb30BAHUEM aHAJIOIOBBIX U

U(PPOBBIX MPUOOPOB, 3aMUCHIBATH MTOKa3aHUs MPHOOPOB C y4ETOM

3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

1.13

1.14

MPOBOJIUTh ~ MCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (U3HUECKOU
BEIIMYUHBl OT JPYrOM C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMUIA,
y4acTBOBaTh B TUIAHUPOBAHMHM Y4€OHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINOJIHATh HW3MEPEHHUs], Clenys MNpPeI0KEHHOMY
miaHy, (GUKCHUPOBATh PE3YJNbTAThl TOJYYCHHOW 3aBHCHUMOCTH
bu3nYecKUX BEIWYMH B BUJAE MPEATOKEHHBIX TaOIUIl U rPaduKOB,

ACJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIECA0OBaHUA

IMPOBOANUTE KOCBCHHEBIC HN3MCPCHUSA (bHSI/I‘IeCKI/IX BCJIMYHH, CICOYs
HpeﬂHO)KeHHOﬁ HHCTPYKIHHU: IIpu  BBIIIOJIHCHUU H3MepeHHI>i
CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHHC

MCKOMOH BEJTMYMHEI

coOmoiaTh TMpaBWJa TEXHUKHM O€30MacHOCTH TIpH paboTe ¢
1a0b0paTOPHBIM 000PYIOBaHHEM

YKa3bIBaTb IMMPHUHIUIIBI II€I>'ICTBI/I$I HpI/I60pOB U TEXHHUYCCKUX
YCTPOMCTB, XapaKTEpU30BaTh TPHUHIUIBI JCHCTBHUS H3Y4YEHHBIX

npuOOpPOB M TEXHUUYECKUX YCTPOMCTB C TOMOIIBIO HUX OIHCAHHS,



1.15

1.16

1.17

1.18

1.19

8 KVIACC

UCTIONB3YSl 3HAHUS O CBOWCTBaX (DM3WYECKUX SBICHUH W
HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOIUTH TMpUMEphl (HaXoAWTh HWHGPOPMALMI0O O TpUMepax)
MPAKTUYECKOTO  HCIOJIb30BAaHHUA  (QU3MYECKUMX  3HaHUM B
MOBCEIHEBHON KM3HM Mg oOecredyeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ npubopaMu U TEXHHYECKMMH YCTpPOWCTBaMH,
COXpaHEHUS 3JI0OPOBbS U COOJIOJIEHUS HOPM HKOJOTMYECKOTO

MOBEJICHUS B OKPYKAIOLIEN Cpee

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHGOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCSA 3HAHUM U MYTEM CPaBHEHUS Pa3IU4YHBIX UCTOUYHUKOB
BBIICISITh MHPOPMALUIO, KOTOPAsl SBJIAETCS MPOTUBOPEUMBOUN HITU

MOYKET OBITh HeZLOCTOBepHOﬁ

HCIIOJIb30BATh npu BBITTOJIHEHUH y4eOHBIX 3a/1aHUI
HAyYHOTIONYJSIPHYIO  JUTEpaTypy (U3MYECKOTO  COAEpKaHMUs,
CIPaBOYHBIE MaTepUalbl, pecypchl ceTu VHTepHET, BiaxeTh
npuémamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

uH(GOpPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE U YCTHBIC COOOIICHHS
Ha OCHOBe 2 — 3 UCTOYHHUKOB HWH(}OpMaAIUKU (PU3HUIECKOTO
COJCp:KaHud, B TOM YUCJIIC HY6HI/I‘-IHO ACJIaTh KpaTKUC COOGH.[CHI/IH 0
pe3yibpTaTax MPOCKTOB WM Yy4YEOHBIX HCCIEAOBAHHWH, TMPU STOM
rpPaMOTHO HUCHOJb30BaTh M3YYCHHBIN MOHATUHHBINA ammapar Kypca

(GuU3KKH, CONPOBOKIATH BHICTYIJIEHUE MPE3eHTalue

OpY  BBIMOJIHEHWM  y4eOHBIX  TMPOEKTOB M HWCCIEAOBAaHHMA
pacripenieniaiTh  O00S3aHHOCTH B TpYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM 33Ja4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
NecTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJ B
JIeATEIbHOCTh TPYIIIIBI, BBICTPANBAaTh KOMMYHHKaTUBHOE

BSaHMOﬂeﬁCTBHe, YUYHUTBIBAs MHCHHEC OKPYKAIOIINX



Kon
MpoBepPsAEeMOro
pe3yJibTara

11

1.2

1.3

14

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus

HCIIOJBb30BaTh MMOHATHA

pa3indaThb ABJICHUS 110 OIMMMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

pacro3HaBaTh MpPOSBIEHUE H3YYEHHBIX (DU3MUECKUX SIBICHUN B
OKpY’KaIoIIeM MUpPE, B TOM yHcie (U3NYECKUe SIBJICHUS B MIPUPOJE,
IIPU 3TOM NEPEBOINUTH MPAKTUUECKYIO 3a/1a4y B YUEOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOICTBA (MPU3HAKK) (PUINUECKUX SIBICHUN

ONKCBHIBATh M3Y4YEHHbIE CBOMCTBA Tel U (U3UUECKUE SIBICHUS,
UCHOJNB3YS (DU3MUECKHE BEJIWYUHBI, IMPU OINHUCAHUU IPABUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEMBIX  BEJIUYHH,
0003HaUeHUs] U E€IUHUIBl (U3NYECKUX BEIMYMH, HaXOJIUTh
bopMynbl, CBSA3BIBAIOLIME JAHHYIO (DU3MUYECKYIO BEIMUYUHY C
JIPYTUMH BEITMUYNHAMH, CTPOUTH IPaUKK N3yUYEeHHBIX 3aBUCUMOCTEH

(U3UYECKUX BEIIMUNH

XapaKTepUu3oBaTb CBOMCTBaA TCII, (I)I/ISI/I‘-ICCKI/IG SABJICHUS U ITPOLICCCHI,
HCIIOJIb3YyA HW3YYCHHBIC 3aKOHBI, IpPW O3TOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa MW 3aIllUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIpaKEHHE

1.6

1.7

1.8

0OBACHATH (1)I/I3I/ILICCI(I/IC PpOLECChI U CBOMCTBaA TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa:
BBIABJIATH NPUYIHUHHO-CJICACTBCHHLIC CBA3HU, CTPOUTDH OOBSACHCHHC H3
1 — 2 nornyeckux IIaroB ¢ IIOMOIIBIO 1-2 HN3Y4YCHHBIX CBOMCTBaA

¢bu3nUecKux SABICHUN, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemaTts pacy€THBIE 3a1auu B 2 — 3 JEeMCTBUS, UCIOB3YS 3aKOHBI U
dopMyIibl, CBsI3bIBAIOLIME (U3UYECKHE BEJIMYMHBI: Ha OCHOBE
aHaJM3a YCJIOBUS 3a7a4M 3allMChIBATH KPATKOE YCJIOBHE, BBISBIIATH
HEJIOCTAaTOK JIaHHBIX JUId PELICHMs 3aJaud, BbIOMpPATh 3aKOHBI U
bopmyIbl, HEOOXOIUMBIE IS €€ PeLIeHUs, POBOIUTH PACUETHI U
CpaBHHMBaTh IIOJIy4YE€HHOE 3HAuY€HUE (QUINUYECKOW BEIMUYUHBI C

HU3BCCTHBIMHU JaHHBIMH

pacrno3HaBaTh MpPOOJEMBbl, KOTOPbIE MOYKHO PEUIMTb IPU IOMOIIU

(bHBI/ILIeCKI/IX MCTOOOB, HCIIOJBb3ysd  OIIMCAHHUC HUCCICOOBAHMA,




1.9

1.10

1.11

BBIACIATH IPOBEPACMOC NPCAIIOJIOKCHUC, OUCHUBATDL IMTPaBHUJIbHOCTD

MOpsIIKa TPOBEICHUS HCCIISIOBAHUS, JCJIaTh BBIBOIBI

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (U3UYECKUX SBICHUN WIIH
¢u3MYecKuX  CBOMCTB  Tel:  (OpPMYyJIHUpPOBaTH  IMPOBEPSIEMBIC
NPEINONIOKEHUsI, COOUpaTh yCTAaHOBKY M3  TMPEIJIOKEHHOTO

000pyI0BaHUs, ONMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOIBI

BBINIOJIHATD IPSIMBIE MU3MEPEHUS C HMCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB H  JAaTYUKOB (PU3WYECKHX BEJIUYHH, CPaBHUBATH
pe3ynbTaThl U3MEpeHHi ¢ y4€ToM 3aJaHHOW  abCONIOTHOM

MMOTPCITHOCTH

MPOBOJIUTh  HMICCIICIOBAHHWE 3aBUCUMOCTH OJHOW  (PU3HUECKOU
BEJIMYUHBI OT APYrol C HCIOIb30BAHMEM MPSMBIX H3MEPEHU:
IUTAHUPOBATh HCCIIEJOBaHHE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEeHHs, Cienys MpeAsIoKeHHOMY IUIaHy, (DUKCHpOBaTh
pe3yabTaThl OJYYCHHOW 3aBUCUMOCTH B BUJIE TaOIHI] U TPa(HUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCICOAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE U3MEpeHHs]  (PU3MUECKUX  BEIUYHH:
IJIAaHUPOBATh ~ HM3MEpPEHUs,  coOuparh  AKCIEPUMEHTAIBHYIO
YCTAaHOBKY, CJeAys MpPEeJI0KEHHON HWHCTPYKUUU, U BBIYUCIATH

3HA4YCHHEC BCIIMYHHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu padbore ¢

71a00paTOpHBIM 000pYyI0BaHUEM

XapaKTepU30BaTh NPUHLMUIBI JIEHCTBUS HW3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OINHCAHUS, UCIOJIb3Ys
3HaHUSA O CBOWCTBaXx (U3MUECKUX SABJICHUH U HEOOXOAUMbIE

¢buznyeckne 3aKOHOMEPHOCTH

1.15

1.16

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIIbHBIE
npUOOPBI IO CXEMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
ANIEKTPUYECKUX LENeld C IOCIEA0BATEIbHbIM U IapajljiesIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3iuyas yCIOBHblE OOO3HAYEHHUs
HJIEMEHTOB DJICKTPUYECKHX LICTIEH

IPUBOIUTH NpUMEpHl (HaXOoAWTh HUH(POPMALMIO O MpUMeEpax)
IPAaKTUYECKOI0  MCIOJIb30BaHMs  (DU3MYECKMX ~ 3HAaHMW B
MOBCEIHEBHOM KM3HM sl obOecrieyeHus: OE30MacHOCTH  IpH

obOpamieHun ¢ mpuboOpaMH H TEXHMYECKHUMH YCTPONCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

11

1.2

1.3

COXpaHCHUA 3O0POBbIA U COGJIIOI[CHI/ISI HOPM 3KOJOIrM4cCKoro

MOBEJICHUS B OKPY KaloIIeH cpee

OCYIIECTBIISATh MOUCK HMH(OpManuu (U3NYECKOTO CONEPKaHUSA B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITYTEM CPaBHEHHUS
JOTIOJTHUTEIBHBIX MCTOYHUKOB BBIACNIATH HH(POPMAIMIO, KOTOpas

SBIISICTCSA IPOTUBOPEYMBON HIIM MOXKET OBITh HEJOCTOBEPHOM

UCIOJIb30BaTh NPU  BBHIMOJIHEHUH Y4eOHBIX 3aJaHUil Hay4HO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUYECKOTO COMAEPIKAHUSA, CIPABOUYHbBIE
MaTepuainsl, pecypchl ceTtd HHTepHeTr; Binaaers npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3zoBaHus MH(HOPMAIK U3 OHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

co3/aBaTh COOCTBEHHBbIE TMHCHbMEHHbIE M  KpaTKHE YCTHBIC
cooOrieHusi, 0000mas HHPOpMALUI0O U3 HECKOIBKUX HCTOYHUKOB
(bU3UUECKOro cosepkaHusi, B TOM 4HUCIIe MYOJIUYHO NPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM WIIA UCCIIEA0BATEIBCKOM ACSITEIbHOCTH, IIPU
TOM TPaMOTHO HCIIOJIb30BATh W3YyYEHHBIN IOHATUUHBIN amnmapar

Kypca (hU3HKHU, COMPOBOXK/IaTh BBICTYIUIEHUE Tpe3eHTaluen

IIPY BBINOJIHEHUU Y4€OHBIX MTPOEKTOB U UCCIIET0BAaHUN (PU3HUECKUX
IPOLIECCOB PACIPENENIATh 00SI3aHHOCTH B I'PYIINIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CIEAUTH 3a BBIIIOJIHEHUEM ILUIaHA
JEUCTBUM M  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIBL, BBICTpPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEUCTBHUE, MPOABIAL  T'OTOBHOCTb

paspemiaTh KOHMIUKTHI

HpOBepﬂt‘,MbIe NMpeaAMETHLIC PE3yJIbTaThl 0CBOCHUN OCHOBHOM

o0pa3oBaTe/IbHOM NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HUCIIOJIb30BAaTh U3YUYCHHLIC ITOHATHUA
pa3inyaThb ABJICHUS 10 OMMMCAHHUIO UX XAPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘IGCKO€ SIBJICHUC

pacno3HaBaTb IMPOSABJICHUC HN3YUCHHBIX (i)I/I3I/IT-I€CKI/IX SIBJICHUH B

OKpYyXKaromemM MHUpPE, B TOM YHCIIC (bI/ISI/I‘leCKI/Ie SIBJICHUS B ITPHUPOJC,



14

1.5

1.6

1.7

IIPY ATOM TEPEBOJUTDH NMPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATD

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3UUECCKUX SIBJICHUI

ONMCHIBATh HM3yUYEHHBIE CBOMCTBA Tel M (PU3MYECKHE SBIICHUS,
UCHONB3YS (DU3MUECKHE BEJIWYUHBI, MPH ONHUCAHUU [PaBUIBHO
TPakTOBaThb  (U3MYECKUH  CMBICI  HCHOJB3YEMBIX  BEJIUYUH,
o0O3HaYeHUss ¥ eIWHUIBI (U3NYECKUX BEIMYUH, HAXOIUTh
(GopMynbl, CBA3BIBAIOLIME JAHHYIO (DU3MUYECKYIO BEIMUYUHY C
JPYTUMH BETMUMHAMM, CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEH

(U3UYECKUX BEIIMUNH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUYECKHUE SABICHUS U MPOLIECCHI,
UCIIOJIb3Ysl W3Y4YEHHBIE 3aKOHBI, MPH HSTOM JaBaTh CIIOBECHYIO
GOopMyIHUPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTH4YecKoe

BBIPAKCHUC

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOMCTBA T€J, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluld MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBIABJIAITH NPUYHUHHO-CJICACTBCHHLIC CBA3U, CTPOUTDH 00BSICHEHHE U3
2 — 3 JIOTMYECKHX IIaroB ¢ MOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBA

(I)I/I3I/I‘{eCKI/IX ﬂBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3dKOHa WX 3aKOHOMCPHOCTH

pemiate pacuéTHble 3aJa4yu (Omuparoluecs Ha cucremy u3 2 — 3
yYpaBHEHUI), HCMONB3Ys] 3aKOHBI U (OPMYJBI, CBSA3BIBAIOLINE
dbuznyecKkue BEIUYUHBI: HA OCHOBE aHalHW3a YCJIOBUSA 3aJlauyd
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISIBIATh HEJOCTAIONINE WIIH
M30BITOYHBIE TaHHBIC, BBIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE
JUISl PEIICHUS, MPOBOANTH PACU€Thl M OLICHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHU (I)HSI/I‘ICCKOI}’I BCINYHHBI

1.8

1.9

pacno3HaBaTh HPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh INPH TTOMOIIN
(bu3nUECKUX METO/I0B, UCTIOJNB3YsI OMUCAHKUE UCCIIEI0BAHUS, BBIIIENIATh
IIPOBEPSIEMOE INIPEAIIONIOKEHUE, OLICHUBATH IIPAaBUJIBHOCTH IOpsAKa
IIPOBEJCHHSI HCCIIEIOBaHMs, JEJIaTh BBIBOABI, HHTEPIPETUPOBATH

PE3YIbTAThI Ha6JIIO,Z[eHI/II>'I H OIIBITOB

MPOBOAMTH OTBITHI MO HAOMIOACHUIO (DU3UYECKHUX SBICHUH WU
(Gu3NYECKUX CBOMCTB TeJl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 000PyAOBaHUS, OMHICHIBATH XOJ OMBITA U €T0

pe3yabTaThl, OPMYIHPOBATH BHIBOIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

OPOBOIUTH TPH HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHHH,
OTIpeZIeTIsisl cpeHee 3HAauYeHHE HM3MepseMol BenuuuHbl (pokycHoe
paccTosiHUe coOuparomieil JTuH3bI), 000CHOBBIBaTh BHIOOp criocoba

u3MepeHus (M3MEpPUTEIBHOTO prdopa)

MPOBOANTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEIUYHH C
MCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUN: NIAHUPOBAThH UCCIIEI0BAHHE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (DMKCUPOBATh PE3YIbTAaThl
MOJTyYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJAC TaOIUIU

rpaduKOB, Ae1aTh BBIBOBI IO PE3yIbTaTaM UCCIICIOBAHUS

MPOBOAUTH  KOCBEHHBIE U3MEpeHHs]  (PU3MUECKUX  BEJIUYHH:
IUTAHUPOBATh ~ W3MEPEHHs,  CcoOUpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATE HU3MEPEHHUs, CIEAYys MPEIOKEHHON
WHCTPYKIMHU, BBIUUCIATH 3HAUYEHHE BEJIIMYMHBI M aHAIM3UPOBATH
MOJIyYCHHBIE PE3YJNbTaThl C Yy4E€TOM 3aJaHHOW MOTPENTHOCTH

U3MEpPEHUU

coOmoaTh MpaBWia TEXHUKHM O€30macHOCTH Tmpu pabore ¢

n1abopaTOpHBIM 000PYyTI0BaHUEM

pa3ianyaTh OCHOBHBIE NMPU3HAKU U3YUEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOYECUHBIN
UCTOYHMK CBETA, Jy4, TOHKAs JUH34a, IUIAHETapHas MOJEIb aTOMa,

HYKJIOHHagd MOACJIb aTOMHOTO dJpa

XapaKTepu30BaTh MPUHIUIMbBI JEHCTBUS M3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONMCAHUS, HCIOJb3Ys
3HAHUSI O CBOMCTBAaX (U3NYECKUX SBICHUH U HEOO0XOAUMBIE

¢uznyeckue 3aKOHOMEPHOCTU

WCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM H3y4YEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTENbHBIX  NPUOOPOB  H
TEXHOJIOTHYECKUX MPOIECCOB MPHU PEIICHUHN YIeOHO-TIPAaKTHIECKUX
3aj1ay, ONTUYECKUE CXEMBI JIJIs1 HOCTPOEHUS U300paKEeHUH B IIIOCKOM
3epkajie u coOuparoeil 1MH3e

IPUBOIUTH TMpUMEpbl (HaXoAWTh HUHGPOPMALMIO O MpUMEpax)
NPAaKTUYECKOIO  MCIOJIb30BaHMs  (DU3MYECKMX ~ 3HAHMH B
MOBCEHEBHOM KHM3HM sl oOecrieueHus Oe30MacHOCTH  TPH

oOpamieHun ¢ nOpubopaMu U TEXHHYECKUMH YCTPOHCTBaMH,



1.18

COXpaHCHUA 3O0POBbIA U COGHEJHGHHﬂ HOPM 3KOJIOTMYCCKOr'o

MOBEJICHUS B OKPY KaloIIeH cpee

OCYIIECTBIISATh TOWCK HHPOpMaUKH (HU3UIECKOTO COICPKAHHS B
cetu MnTEpHET, cCaMOCTOSITENBHO (HOPMYIUPYS MOMCKOBBIN 3ampoc,
HaXOAUTb IIyTU OIPEHEICHUs] JOCTOBEPHOCTH  IIOJYYECHHOU
uH(POpPMAIIMK Ha OCHOBE MUMEIONINXCS 3HAHWUU M JOMOJHUTEIHHBIX

HCTOYHUKOB

1.19

1.20

UCTIONIB30BaTh TIPW  BBHIMIOJIHEHUH YYeOHBIX 3a/JaHUl  HAy4HO-
HOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOTO COAEp KaHUs, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceth VHTepHeT; BIaaeTh NpuémMaMu
KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus MH(HOPMAIH U3 OTHOM

3HAKOBOM CHUCTEMBI B JIPYTYIO

cOo31aBaThb coOCTBEHHBIE NUCHLMEHHBLIE U YCTHBIC COO6HICHI/I$I Ha
OCHOBe WH(pOpPMAIlUUM M3 HECKOJBKUX HCTOYHUKOB (U3UYECKOTO
coJlepKaHusl, MyOJIMYHO MPEICTaBIATh PE3YIbTaThl IPOEKTHON MU
HCCHGI[OBaTeHBCKOﬁ JACATCIIbHOCTH, npu 9TOM rpaMOTHO
WCIOJb30BaTh H3YYECHHBI MOHATUWHBIA anmapar H3y4aeMoro
paszena (QU3MKU M COMPOBOXKIATh BHICTYIUICHHWE TMPE3CHTAIUEH C

y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUH YY€OHBIX MTPOEKTOB U UCCIIET0BaHUMN (HHU3HUUECKUX
MPOIIECCOB pacTpeAeiaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBHH C
MOCTABJICHHBIMHM 3aJla4aMH, CJICAWTh 3a BBIMOJHECHUEM IUTaHA
JEUCTBUM M  KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh
COOCTBEHHBIM BKJaJ B JCSITCIBHOCTh TPYIIIBI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJICUCTBHE, MPOSBIsAS  TOTOBHOCTH

pazpemiath KOHQIUKTHI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

7 KIIACC

Kon Kon
IIpoBepsiemble 31eMeHTBI COAeP KAHMS
pasnena JIEeMEHTA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOIIEI'O MHUPA
®usznka — Hayka O HpUpoAe. SIBIECHHS NPUPOABI.
11 @usnveckre SABICHUS: MEXAHWYECKHE, TEIUIOBBIC,

AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnueckne BenUUMHBL. V3MepeHune (u3NUECKUX
1.2 BenuunH. @Dusnueckue npubopsl. [lorpemHocts

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcrecTBeHHOHAYYHBIM METOJ TIO3HAHUS: HAOIIOIEHHE,
IIOCTaHOBKA Hay4YHOTO BOIIPOCA, BBIIBUKCHHUE TUIIOTES,
HKCHEPUMEHT IO TMPOBEpPKE THUMOTE3, OOBsICHEHUE

HaOJIFOaeMOT0 SIBJICHUSA
1.4 Ornucanve GU3NIECKUX SBJICHUN C TTIOMOIIBIO MOJIETICH

[IpakTrueckue paboTHI:
e l3mepeHue paccTOSIHUM.
L5 e 3mepenune o0bEMA KUIKOCTH U TBEPJIOTO TENA.
' e Omnpeznenenue pa3MepoB MaJlbIX TEIL.
e l3mepenue TEMIIEPATYPbI npu TTOMOLIA

JKUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYpPBI
INEPBOHAYAIJIBHBIE CBEJJEHM A O CTPOEHNHN BEILECTBA

e (CTpoeHHe BelIeCTBAa: aTOMBbI M MOJEKYIbI, HX

2.1 pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE AUCKPETHOE

CTpOCHHE BEIECTBA

2 e JIBmwxkeHue yacTull BemecTBa. CBsA3b CKOPOCTH
2.2 JIBIKCHUS YaCTHIL c TEeMIIepaTypo.

bpoyHoBckoe nBmwkenue, muddys3us

23 e BizaumopnelcTBue YacTHIl BENIESCTBA:

MPUTAKCHHUC U OTTAJIKMBAHNC



2.4

2.5

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHE
ra3os, KHUJKOCTEH u TBEPIBIX
(KpUcTa/NIMYeCKUX) Tell. B3auMocBs3b Mexay
CBOMCTBAMM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M HMX aTOMHO-MOJEKYJSPHBIM

CTPOCHUCM

Oco00EeHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI

2.6

[IpakTueckue paboThI:

OneHka guameTpa aroMa METOJIOM PsIOB (C
ucrosb3oBaHueM (pororpaduii).

OnbIThI o HaOJII0ICHUIO TEILIOBOTO
paciupeHust ra3os.

OnpiTel MO OOHapYXEHWIO JCHCTBUS CHI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

Mexannueckoe nBuxkeHue. PaBHOMepHOE H

HCPaBHOMCPHOC NBHUKCHUC

CkopocCTb. Cpennsis CKOpOCTb npu
HEPAaBHOMEPHOM JBH)KEHUU. Pacuér mytu wu

BPCMCHU JIBUKCHUSA

SIBnenHue HHCPLUH. 3akoH HWHCPIUH.
B33J/IMOI[€I>1CTBI/IC TCJI KaK IMpUYrMHA U3MCHCHUS
CKOPOCTH IOBUWIXCHHA TCII. Macca kak McEpa

HHCPTHOCTH TCJIa

3.4

3.5

3.6

3.7

3.8

HJIOTHOCTI: BCIICCTBA. CBH3I> IINIOTHOCTHU C
KOJIMYECTBOM MOJIEKYyl B eIuHHIE 00bEéMa
BCIIECTBA

Cuia Kak xapakTepUCTHKA B3aUMOJICUCTBUS Tel
Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C IIOMOIIIBKO JII/IHaMOMeTpa

SIBneHne TATOTEHUS W cuia TsokectH. Cuia
TSKECTH Ha Jpyrux IulaHerax. Bec Tena.

HesecomocTh

Cuna tpenus. TpeHHE CKONBXEHUS U TPEHHUE



3.9

3.10

3.11

3.12

1oKosl. TpeHue B IPUPOJIE U TEXHUKE

o Croxenue CUJI, HaIIpaBJICHHBIX II0 OJHOM

npsMoil. PaBHozaecTByroIas cuit

e @usnueckue SBICHUS B MPHUPOAE: IPHUMEPHI
JIBUYKEHUS C Pa3JIMYHBIMU CKOPOCTSIMU B )KUBOU U
HEXWBOM MpPUPOJE, NCUCTBUE CUJIbI TPEHUS B

mpupoac U TCXHUKC

e Texnuueckue  ycTpoiicTBa:  JHHAMOMETP,

OAUIMITHUKH

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

4.2

Hasnenne tBEpmoro Ttema. CrocoObl yMEHBIIECHUS H
YBEJIMYEHUS J1aBICHUS

JlaBnenne rasza. 3aBHCHUMOCTh JABJICHHS Tras3a oOT

00BbEMa, TeMnepaTypbl

4.3

Hepeﬂatla JaBJICHHUA TBép[[BIMI/I TCJIaMH, KXUAKOCTAMU U

razamu. 3axkoH ITackans. [THeBMaTHUeCKHE MAIIIMHEI

4.4

4.5

4.6

4.7

4.8

4.9

3aBUCUMOCTH JaBJICHUSA JXKUIOKOCTH OT FJ'Iy6I/IHI)I.
I'mpnpocratnueckuit napaaokc. Coobmaromumecs

COCY/HhI. FI/II[paBJ'II/I‘leCKI/Ie MCXaHU3MBbI

Atmochepa 3emaum u  aTMocepHOE JIaBJICHHE.
[TpuynHbI  CyIIECTBOBaHMS BO3AYHUIHOH 0OOJOYKH
3emun. OnpiT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOr0 JaBJIEHUs] OT BBICOTHI HAaJ YPOBHEM
Mopst

N3mepenne atmocdeproro nabnenus. [IpuGopsr s

HU3MCPCHUMA aTMOC(I)CpHOI‘ O JaBJICHUSA

JlelicTBuEe KUIAKOCTH M rasa Ha IOrPYyKEHHOE B HHX
Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[ImaBanue ten. Bo3gyxoraBanue

[TpakTudeckue paboThI:
e llccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE

oT 0o0BEMa MOTrpYyXEHHOM B JKUIKOCTh YaCTH



4.10

411

Tena. Onpenenenne BbITAIKUBAIOLIEH CUITBI,
JNICUCTBYIOIIEW Ha TeJlo, MNOrpyXKEHHOE B
JKAJIKOCTb.

e [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH
CWJIBI, ACUCTBYIOIICH HA TEJIO B JKUIAKOCTH, OT
Maccel Tena. OmbITE, JEMOHCTPUPYIOLIME
3aBUCUMOCTh BBITAJIKABAIOLICH CHUIBI,
JIEHCTBYIOIIEH Ha TEJO B XKHUAKOCTH, OT 00BbEMaA
HOTPYKEHHOW B KUAKOCTb YacTH Tejla U OT
IJIOTHOCTHU KUAKOCTH.

e KoHncTpynposanue apeomeTpa WIH
KOHCTPYMPOBAaHHUE JIOAKH M OIpEleIeHue e

Ipy30M0IbEMHOCTH

duzuueckre  ABIEHUS B OPUPOJE:  BIMSIHHE
aTMoc(epHOTO JaBJICHUS HAa KUBOM OPTraHH3M,

MJIaBaHUE PHIO

TexHu4yeckue ycTpoMcTBa: COOOMIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, 0apoMeTp, BBICOTOMED, MOPIITHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, SHEPT A

5.1 Mexanuveckas padbora
5.2 MexaHnueckasi MOIIHOCTb
£ 3 [IpocTble MexaHM3MBI: pblUar, OJIOK, HAaKJIOHHAs
' IockocTh. [IpaBuito paBHOBECHS phryara
5.4 [TpumeHeHne paBUIIa PAaBHOBECHS pblYara K OJIOKY
«3o010TO€  TpaBUIO»  MexaHWkH. Koadouiment
5.5 MOJIE3HOTO  JIeHCTBUS ~ MexaHu3MoB.  IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE
5.6 [ToTenumanbHast SHEPTrUU TeNa, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
58 [TonHast MexaHuyeckasi Heprus. 3aKOH M3MEHEHUs U
' COXpPaHEHUsI MEXaHUYECKOM SHEepPTUun
5.9 [TpakTrueckue pabOTHI:



e Ormpenenenue pabOTBl CHIJIBI TPEHUS TPHU
PaBHOMCPHOM JABUXXCHUHN TCJla 10
TOPU30HTAILHOU MOBEPXHOCTH.

e lccrnenoBanue ycioBUU paBHOBECHS pblyara.
N3mepenne KII/] HakTOHHOM IITIOCKOCTH.

L I/I3y‘ICHI/Ie 3dKOHa COXpAaHCHUA MEXaHH4YEeCKOH

SHEPIrun
510 dusuueckre SBIEHUS B MPUPOJE: phUYArM B Tele
. YeJI0BeKa
TexHuueckue yCTpONCTBA: pblUar, MOJABWXXKHBIM U
5.11 HETOABUKHBIN OJIOKH, HAKJIOHHAS TIIIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
pasjiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYISIPHO-KHHETHIECKOM
61 TEOpUU CTPOEHHUsS BemiecTBa. Macca U pa3Mmepbl
' MoJieKys.  OmbIThI, TMOATBEP)KIAIOIIUE OCHOBHBIE
MIOJIOKEHHS MOJIEKYISPHOKUHETUYECKON TEOpUH
Mogenu  TBEPAOro, JKUAKOTO U  Ta3000pa3HOTO
6.2 cocTosiHUM BeriecTBa. Kpucramnmaeckne u aMmopdHbie
6 Tena
OOBsicHEeHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX T
6.3 Ha OCHOBE TIIOJIO)KEHUH MOJEKYISIPHOKHHETHIECKOM
TEOpUU
6.4 CmaunBaHUE U KalWUISIPHBIC SBICHUS
6.5 TenoBoe paciinpeHye u cxxaTue
6.6 Temnepatypa. CBsizb TeMIEpaTypbl €O CKOPOCTBHIO

TCIIJIOBOI'O ABMXKCHUS YaCTHUIL



6.7

BuyTtpeHnnsas ~ sHeprus. Crioco0sI W3MEHEHUs
BHYTPEHHEH SHEpPIruM: TeIulonepenadya U COBEPIICHHE

paboTsl

6.8

Buael Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIINS,

U3Iy4eHue

6.9

6.10

KomuuectBo TCIIJIOTHI. Y aenbHas TEIIOEMKOCTh

BCIICCTBA

TemmooOMeH W TEIIOBOE paBHOBECHC. YpaBHeHHe

TEILUIOBOTO OajlaHca

6.11

6.12

6.13
6.14

IInaBnenue n OTBCPACBAHUC KPUCTAJUIMICCKHUX

BCIICCTB. Y,ueanaﬂ TCIJIOTA I1J1aBJICHUA

[TapooOpazoBanue u  KoHAeHcauusa. McmapeHue.
Kunenune. VYnenbHas Temiaota napooOpa3oBaHUsL.
3aBHCHMOCTB TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS

BuiasxxHOoCTB BO311yXa

3HepFI/I$I TOILIMBA. Y JelIbHAs TEIJIOTa CTOpaHuA

6.15

6.16

6.17

[Ipunnuner  padoTel  TerioBeiXx ABuratenei  KII
TEIJIOBOr0 ABUrateis. TeraoBble JBUTATENIH U 3allUTa
OKpY>Karolleu cpeapbl

3aKOH COXpaHEHUs M TPEBPALICHUS DHEPrUU B

TCIUIOBBIX MpoHeccax

[IpakTyeckue paboTHI:

1. Oneitel 1O OOHApYXKEHHIO  JEHCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OmBITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM
COJIM WJIU caxapa.

3. OmnbIThl O HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUS
ra3oB, JKUJAKOCTEN U TBEPBIX TEJl.

4.  OmpeneneHue nAaBleHUs BO3[yxa B OalljloHe

LIIIpUILA.




6.18

6.19

5. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro 00bE€Ma U HarpeBaHMs U OXJIAXKICHUSL.
6. [IpoBepka rUMOTE3bI TMHEWHON 3aBUCUMOCTH JTHHBI
CTOJIOMKA KHUIKOCTH B TEPMOMETPUUYECKON TpyOKe OT
TEMIIEPATYPHI.

7. HaGmoneHne u3MeHeHusl BHYTPEHHEH SHEpIruu Tena
B pe3yJIbTaTe TEIIoNepeayl U paboThl BHEITHUX CHUIL.

8. HccnenoBanuwe sBJIECHHsS  TEIJIOOOMEHa TIpH
CMEIINBAHUU XOJIOJHOU U TOpsiYel BOABI.

9. Ormpenenenue KOJIWYECTBA TEIUIOTHI, MOIYYEHHOTO
BOJIOW IPU TEIUIOOOMEHE C HarpeThiM METaNINYECKUM
LUMIHH]IPOM.

10. Ompenenenue yaeabHON TEIUIOEMKOCTH BELIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHus.

12. OmnpeneneHue OTHOCUTENBHON —BIIAXKHOCTH
BO3yXa.

13. Omnpenenenue yaenbHON TEIUIOTHI IUIABICHUS JIbAA.
Odusnyeckue SBICHHUS B TPUPOAE: TOBEPXHOCTHOE
HaTSDKEHME W KAaWULIPHBIE SBICHUS B IPHUPOAE,
KpUCTaJIIBI B IpUpoJIe, n3inyueHue CollHla, 3aMep3aHue
BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, MHesl, CHeTa.

TexHuueckue yCTpOMCTBA: KaNWLISAPBL, IMPUMEPHI
HCIIOJIb30BAaHUsI KPUCTAJIOB, )KUIKOCTHBIA TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMaA OTOILICHHUS
JIOMOB, TUTPOMETPHI, NICHXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1

7.2

Onexrpusanus Tei. /[Ba poaa dJIEKTpUUYECKUX 3apsI0B
BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH Kymona
(3aBHCUMOCTb CHJIBI B3aUMOJIECHCTBHS 3apsKEHHBIX Tel

OT BEJIMYMHBI 3apSI0B U PACCTOSIHUS MEXK1Y TEJIaMu )



DneKTpuuecKoe ToJe. HampsoxkéanocTsb

7.3 anekTpudeckoro mond. IlpuHnmn cynepnoszunuun
ANEKTPUYECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHbIN
7.4 anekTpudeckuil 3apsa. Crpoenue aroma. [IpoBogHuku
U IUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
26 ONEeKTpUUYECKUH  TOK.  YCIOBUS  CYLIECTBOBaHMS
' ANEKTPUYECKOr0 TOKa. MICTOYHMKYN MOCTOSTHHOTO TOKa
JeiictBus JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX U ra3zax
- Onexkrpuueckas uenb. Cuwia TokKa. OIEKTPUUECKOE
' HaIpspKeHNe
29 Conpotusienue IIPOBOJHMKA. VY nensHoe
. COINPOTHBIICHUE BEILIECTBA
7.10 3akoH OMa aJ1s yyacTKa e
IlocnenoBarenpHOE M NApAUIEIBHOE  COCIMHEHUE
7.11
IIPOBOJHUKOB
PaGota w MOUIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenna
213 DneKTpuyecKkrue Henu U MOTPEOUTETH 3IEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbikaHne
[TocTostHHBIE MarHUTHl. B3aumonencTBUE OCTOSHHBIX
7.14
MarHuToB
MaruautHoe mnosne. MarHutHoe mosie 3eMiIM U €ro
7.15
3HAYCHUE JUIS )KU3HU Ha 3eMiIe
- 16 OneiT Opcrena. MarHuTHOe I0JI€ 3JIEKTPUUYECKOTO
' Toka. [I[pumMeHeHue 371eKTPOMarHuToB B TEXHUKE
217 JleficTBE€ MarHUTHOIO IIOJIsI HA NPOBOJAHHUK C TOKOM.

SHCKTPO)IBI/IFaTeJ'II) MOCTOSIHHOTO TOKa. Vcronp30Banme



7.18

7.19

7.20

SHCKTPO,HBHFaTeJICﬁ B TCXHHUYCCKHUX YCTpOﬁCTBaX 1 Ha

TPAHCIIOPTE

Oneitet ®apanes.  SIBneHwe  3JIEKTPOMAarHUTHOM

nHaykuuu. [Ipasuio Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYEHUS
JJEKTPUYECKON  BHEPruu.  DJIEKTPOCTAHLMHM  Ha

BO300HOBJISICMBIX HCTOYHHKAX OHCpPIrun

e [IpakTuueckue pabOTHI:

e OmnpITel MO HAOMIONEHUIO DJICKTPUZAINH TEl
WHIYKIIMEH U TIPU COTIPUKOCHOBEHHH.

e HccrnenoBanue IeMCTBUS AIEKTPUUECKOTO TOJISI
Ha MIPOBOJIHUKH U TUAJIEKTPUKH.

e (COopka W mTpoBepKa pabOTHI SIEKTPHUCCKON
LTI TTOCTOSTHHOTO TOKA.

e li3MmepeHue u peryaupoBaHUe CUIIbI TOKA.

e lI3MepeHue u peryinnupoBaHHUEe HAMPSKEHUS.

e HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKA,
UIYUIET0 4Yepe3 PEe3UCTop, OT COMPOTUBICHHS
pe3ucTopa 1 HanpsKEHUsI Ha pe3UCTOpeE.

e OnpiTbl, JEMOHCTPUPYIOLUIUE  3aBUCUMOCTH
3JIEKTPUYECKOTO COIMPOTUBIICHHUS] TMPOBOJIHUKA
OT €T0 JITUHBI, TUTOIIAAN TTOTIEPEUYHOTO CEUCHHMS
Y Matepuana.

e IIpoBepka npaBuiia CIOKEHUS HAIPSHKECHUN TIPU
MOCJIEI0BATEILHOM COCTMHCHUH JIBYX
pesuctopoB. IIpoBepka mpaBuia AJis CUIIBI TOKa
Py NapajuleIbHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThl SIAEKTPUUECKOTO TOKA,
UIYLIETO Yepe3 pe3UCTop.

e OmnpeneneHre MOLTHOCTH AIEKTPUUECKOTO TOKA,
BBIJIEJIIEMOM Ha PE3UCTOPE.

e liccnenoBanue 3aBUCHMOCTM  CWJIBI  TOKA,

HAymero 4epes3 JaMIIOUKy, OT HAIIPAKCHUA Ha



9 KUIIACC

7.21

HEH.

e OrnpeneneHue KILJ HarpeBares.
HccnenoBanne MAarHMTHOTO B3aHMMOJICHCTBUS
MOCTOSIHHBIX MarHUTOB.

e li3yyeHne MarHUTHOrO TOJA TMOCTOSHHBIX
MarHiTOB MPU UX OOBETUHEHUH U pPa3feliCHUH.
HccnenoBanue OeUCTBUSA SJIEKTPUYECKOTO TOKA
Ha MAarHUTHYIO CTpEJKY. OnBITHL,
JEMOHCTPUPYIOLTUE 3aBUCUMOCTD CHIIBI
B3aUMOJICHCTBUSL KATYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA W HAIpaBJICHUS TOKAa B KaTYIIIKE.
N3ydyenue JneilcTBUS MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM. KoOHCTpyupoBaHue u
H3y4YeHue paboThI 3JIEKTPOJIBUTATETISI.
N3mepenune KITJ 3JEKTPOJIBUTaTEIbHOMN
yCTaHOBKHU. OTBITHI IO UCCIIECIOBAHUIO SIBJICHUS
3JEKTPOMArHUTHOM HWHAYKIUU: HCCIEIOBaHUE
H3MCHCHUI 3HAYCHUS u HarpaBJICHUs

WHAYKIOUOHHOI'O TOKA

®dusnueckre SBICHHUS B TMPUPOJE: DIECKTPUUYECKUE
SBJICHUA B aTMOC(i)epC, QJICKTPHUYCCTBO JKHBBIX
OpraHWU3MOB, MAaTHUTHOE TI0JIe 3eMIIH, Ipeiid) TOTFOCOB,
POJIb MAarHUTHOTO MOJIS 17151 )KM3HU Ha 3eMJIe, MOJISIPHOE

CHUAHUC

7.22

TexHudeckue ycTpoMCTBa: 3JIEKTPOCKOIN, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK AIEKTPUIECKOM SJHEPI UM,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, HarpeBaTeIbHbIC
AJIEKTPOTIPUOOPHI (mpumepsr), AJIEKTPUIECKHUE
IIPEIOXPAHUTENH, DJIEKTPOMATHUT, 3JIEKTPOJBUTATEID

IIOCTOAHHOTO TOKA, I'CHCPATOP IMMOCTOAHHOTO TOKA



Kon

paszerna

Kox snemenra

[IpoBepsieMble 371€MEHTHI COAepKAHUS

MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe JBIKEHHE. MarepualibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NpsIMOIMHENHOE IBUKEHHE
HepaBHomepHoe npsmonunelinoe neuxenue. Cpennss
8.4 U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JBUKCHUU
8.5 Yckopenue.  PaBHOYCKOpEeHHOE — IPSMOJMHEUHOE
' JIBIKEHUE
8.6 CBobOoauoe nanenne. OnbITe! [ anunes
PaBHOMEpHOE JBMKEHUE MO OKpYXHOCTU. [lepron u
8.7 yacTtoTa oOpaiieHus. JIuneitHas v yrimoBasi CKOPOCTH.
LenTpocTpeMuTensHOE YyCKOPEHUE
8.8 Ilepsrlii 3akoH HetoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHUMI Cynepno3uIUK CHUIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHusi: cuja TPEHUS CKOJIbKEHUs, CUila TPEHUS
' MOKOS1, IPYTHe BUABI TPECHUS
814 Cuna TSHKECTH M 3aKOH BCEMHPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaIeHUs
8.15 Hewxkenue 1uiaHer Bokpyr Cosnpna.  IlepBas
' KOCMHYECKasi CKOpoCTb. HeBecoMoCTh 1 neperpys3Ku
816 PaBHOBecue MaTepuambHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tela € 3aKPEIUIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsxectn
8.18 Nmnynee Tena. 3smenenune umiynbca. MIMmynbe cuibl
8.19 3aK0H COXpaHEHUS UMITYJIbCA



8.20
8.21

PeakTuBHOE NBMXKEHUE

Mexanudeckas pa60Ta 1 MOITHOCTB

8.22

8.23

8.24

8.25

PaGora cun TsDKecTH, ynpyroctd, TpeHus. CBs3b

SHEPruM U paboThI

[loTennuanpHass »HEPrus Tena, TMOTHATOTO HaJ

MTOBEPXHOCTHIO 3eMIIH
[ToreHnuanbHast SHEPTHsl CKATOM MPYKUHBI

Kunernueckas sHeprusi. TeopemMa O KHHETHYECKOM

SHEPruu

8.26

3aKOH COXpaHEHUsI MEXaHUUECKON SHEPTUH

8.27

8.28

[IpakTuueckue padbOTHI:

OmnpeneneHne CpeTHe CKOPOCTH CKOJIBKEHHsS OpycKa
WIM JBWXKEHHUS IIAapUKa MO0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenye ycKopeHus Tella IpU paBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKIIOHHOW TIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU IMpU
PaBHOYCKOPEHHOM  JBIKEHMM  0€3  HadaJbHOU
CKOPOCTH.

[IpoBepka TrUIIOTE3BI: €CIM NPU PABHOYCKOPEHHOM
JIBIDKEHUM 0e3 HavyaJbHOM CKOPOCTH IMYTH OTHOCSATCS
KaK psjJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIUE
IPOMEXKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUSI
CKOJIbKEHUSI OT CHJIBl HOPMAalbHOTO JABJICHUS.
Omnpenenenne kodpUIEEHTa TPEHUS CKOIBXKEHUS.
Omnpenenenne XECTKOCTU NpyXHUHbL. OmnpeneneHue
paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUU
TeJNa Mo TOPU3OHTATBHON MOBepXHOCTU. Onpeenenue
paboThl CWJIBI YHOPYroCTHM HpHU NOABEME Ipy3a ¢
WCIOJIb30BAaHUEM HEMOJBMKHOTO U MOJBUKHOIO

OJIOKOB
Du3nYeCKHe SIBICHUS B PUPOJIC: MPWIUBHI U OTIHUBBI,

JABH)KCHHUEC IIJIAHET ComHeuHOM CUCTEMBI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB




8.29

TexHuueckue yCTpOWCTBA: CIUJIOMETp, JaTYUKHU

MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKeThl

MEXAHUNWYECKUE KOJIEFAHUMA 11 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

KonebarenbHoe JBUYKEHUE. OcHoOBHbIE
XapaKTEePUCTUKKA  KOJIEOAHWW: TMepuoj, YacToTa,

aMIIINTyaa

MaremMatnueckuii W TOPYXUHHBIML  MasTHHKHU.
[IpeBpamenne  sHepruM  Opu  KoJjebaTeabHOM
JIBYKCHUN

3aryxaromue kosiebanus. BeiHYKIeHHBIE KOJICOaHMS.
Pe3onanc

Mexanndeckrue BoaHBL. CBONMCTBA MEXaHHYECKHUX
BOoJH. lIponosbHBIE M monepedHble BONHBL [[nuHa
BOJIHBI U CKOPOCTh e€  pacmpocTpaHCHHS.
MexaHu4eckne BOJIHbI B TBEPIOM TeJI€, CEHCMHUYECKUE
BOJIHBI

3ByK. I'poMKOCTB 1 BbICOTa 3ByKa. OTpaxkeHue 3ByKa

HNudpa3Byk u yipTpa3ByK

9.7

9.8

[IpakTuueckue padboOTHI:

OmnpeneneHue 4acToTbl M INepUOAAa  KoJIeOaHMI
MaTEMAaTHYECKOT0 MasiTHHUKA.

OmnpeneneHue dYacToTbl M TepHOAa  KoJeOaHHi
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Tepuoja KojeOaHui
MOJIBEILIEHHOTO K HHUTU Tpy3a OT JJUHBl HUTH.
WccnenoBanne 3aBUCMMOCTH IepHofa KoJeOaHMM
NPYKMHHOTO MasiTHUKa OT Maccel rpysa. lIposepka
HE3aBUCUMOCTH  Ilepuoja  KoiebaHMi  Tpys3a,
ITOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a U XKECTKOCTH
npyXuHel. V3MepeHue yCKOpeHHUs CBOOOIHOTO
naJIcHAs

®usnyecKkue ABICHUS B IIPUPOJE: BOCIPUATHE 3BYKOB

JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKUE BOJIHBI,

LIYHaMH, 3XO0



10

11

9.9

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIIOIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITIOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DEeKTPOMarHUTHOE 1oJie. DIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoaa csera. CKOpocTh cBeTa.
' BosHOBBIE CBOICTBA CBETa
[IpakTuyeckue pabOTHI:
10.4 W3ydyeHne CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
dusnueckue SBICHUS B MPHPOJE: OUOIOTHYECKOEe
10.5 NEUCTBUE  BHAMMOTO,  YJIbTpauOJETOBOTO |
PEHTI€HOBCKOI'O U3JIy4eHUI
106 Texauueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBbBIE SABJIEHU A
111 JlyueBast monens cBera. MIcTOUHMKYM CBETa
11.2 [IpsimonrHENHOE pacpoOCTpaHEHNUE CBETA
113 Otpaxenne cBera. Iliockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomienne cBera. 3akOH NPETOMIIEHUS CBETa.
' [TomHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 JIunza. Xopx jyyen B JIMH3€
118 Ontuyeckast cuctema (QoToarnmnapaTa, MUKPOCKONa |
' TEJIECKOMa
117 I'maz kak omnrtuyeckass cucrema. biau3opykocts u
' JaTbHO30PKOCTh
118 Paznoxenue 6enoro ceera B ciekTp. OnbITel HploTOHA.
' CrnoxeHne CrieKTpalIbHBIX IBETOB. Jlucmepcust cBeTa
[IpakTrueckue pabOTHI:
11.9 1. HccrnemoBaHue 3aBUCHUMOCTH yIJla OTPaXKEHUS

CBC€TOBOI'O JIy4a OT yTJia IMaaACHHUA.



2. V3yueHne XapakTepUCTUK M300paKeHUs MpeaIMeTa
B IJIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCHMOCTH YIJia MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJla MaJeHHsl Ha TPAaHULIE «BO3IYX
— CTEKJIO.

4. Tlomydyenme  wm300pakeHUH C  TTOMOIIBIO
coOuparoie JUH3HI.

5.  Ompenenenne  GOKYCHOTO  PAcCTOSIHUSI |
ONTUYECKOU CHIIBI COOMPAOIIICH JIMH3BI.

6. OnbIThI O PA3JI0KEHHUIO OEJIOr0 CBETa B CIIEKTP.

7. OnbIThl 10 BOCHPUATHIO LIBETA MPEIMETOB MPU UX

HaAOIOIEHUH Yepe3 [IBETOBBIE (PHIIbTPHI

®dusunyeckue sABJICHUs B pupoe: 3arMenns CoaHua u

11.10 JlyHbl, 1IBETA TN, ONTHYECKUE SBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUpPax)
1111 Texnuyeckue  ycTpoiicTBa:  OYKH,  MEPHUCKOIL,
' ¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA
121 OmnswiTel Pezepdopna u mimaneTapHas Mojenb aToMa.
' Moaens aroma bopa
199 Hcnyckanue W TMOTJIONICHHE cBeTa aTOMOM. KBaHTHLI
' JInnenyaTsie CIIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUS
194 Ctpoenne artomHoro sapa. HykioHHas Mojenb
' aTOMHOTO siapa. M30Tomnsl
12
195 PagnoaxTuBHBIE peBpamenus. [lepuon momypacmana
' ATOMHBIX SI7IEP
196 SnepHble peakiyu. 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U
' MaccOBOT'0 YHCET
DHeprus CBsI3M aTOMHBIX sifep. CBs3b Maccel U
12.7
SHEPTUU
128 Peaknum cuHTE3a W meneHus snep. McrouHukm

sHepruu CoJiHLA U 3BE3]



12.9

12.10

12.11

12.12

Snepnas osHepretuka. JleMcTBHE paguOAKTHBHBIX

W3ITy4YEHUN Ha )KUBbIE OPraHU3MBbI

[IpakTuueckue padbOTHI:

HabmiofeHne CIUIOIIHBIX W JIMHEHYATHIX CHEKTPOB
U3TTy4YEHUSI.

HccnenoBanue TpEeKOB: U3MEPEHUE SHEPIMM YACTHUILIBI
110 TOPMO3HOMY MyTH (110 poTorpadusim).

N3mepenue paanoakTuBHOTO (hoHA

Oduzuyeckre SBICHUS B MPUPOJAE: ECTECTBEHHBIN
pPaArOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4u,
paIMOaKTUBHOE W3IY4YCHHE MPUPOTHBIX MUHEPAJIOB,
JICUCTBUE PAJIMOAKTUBHBIX M3Jy4CHUH HA OpPraHu3M

YCIO0BCKa

Texnudeckue YCTpOﬁCTBaZ CIICKTPOCKOII,

I/IH,I[I/IBI/I,Z[yaJ'IBHLJﬁ A03UMCETP, KaMEpa Bunscona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

Kon
NpoBepsieMoro
TpeOoBaHus

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOro yPOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOI0 0011ero odopasopanust Ha ocuose ®I'OC

[Tonumanne ponau QU3MKK B  HAYYHOW KApTHHE  MUPA;
c(hOpMHUPOBAHHOCTh 0a30BBIX TPEJCTABICHUN O 3aKOHOMEPHOI
CBSI3U M TIO3HABAEMOCTH SIBJICHHI TIPUPOJIBI, O POITU SKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasyoueil poau (GUIMKK B Pa3BUTUU
€CTECTBCHHBIX HAyK, TEXHHKH M TEXHOJOTHA, 00 3BOJIOIHHA
($U3NYEeCKUX 3HAHUW U MX POJIM B 1IEJIOCTHOM €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKIAJE POCCHHUCKHX M 3apyOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOT Uit

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TIOJI€), O JABHUKEHUU Kak
croco0e CyIIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJEKYJSPHOM
TEOPHH CTPOCHUS BEIIECTBA, O (U3MUECKOW CYIIHOCTH SIBICHHUI
OpUPOAbl  (MEXAaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX |
KBAaHTOBBIX); YMEHHE pa3IuyaTh SBJICHUS TIO0 OINHUCAHUIO WX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (U3UYECKOE SIBICHUE, YMEHHE pACIO3HABaTh MPOSIBICHUE
W3YYCHHBIX (PU3NYCCKUX SBJICHHUIA B OKPYXKAIOIIEM MHUPE, BBIIEIISIS

UX CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU)

BrnageHne OCHOBaMH IOHSATHHHOTO arapara W CHMBOJHYECKOTO
s3bIKa (DU3UKU M MCTIONH30BAHKUE WX ISl pElICHUs Y4eOHBIX 3a7ady;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tel, (PU3MYECKHE SBICHUS W
MPOLIECCHI, UCTIONB3YS QyHIAMEHTAIBHBIC U SMITUPUUYECKUE 3aKOHBI
YMeHue OmnuChiBaTh H3y4YEHHBIE CBOWCTBA Tel U (PUIUUYECKUE
SIBIICHUS, UICTIONB3YsI (PU3NICCKUC BEITMIMHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C YYETOM
cOOJTI0ICHHSI PAaBHJT O€30IMIACHOTO TPY/a: HAOMoACHUE (PU3HIECKUX

SIBJIEHUU:



YMEHHUE CaMOCTOSITEIBHO COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JAHHOT0 Habopa 000pyAOBaHMs 10 HHCTPYKIIMH, OITUCBIBATh X0/
OTIbITA U 3aMMCHIBATD €T0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
NpOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKuX
BEJIMYMH: YMEHHE IUIAHMPOBATh W3MEPEHMs, CAMOCTOSATEIBHO
coOMpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M AHAJIU3UPOBATH IIOJYYEHHBIE
pe3ysbTaTel C Y4ETOM 3aJaHHOW IIOTPEINHOCTH Pe3yNbTATOB
U3MEPEHU;

MIPOBEACHUE HECIOXKHBIX DKCIEPUMEHTAIbHBIX HCCIIEIOBAHUN;
CaMOCTOSITEJIBHO COOMpaTh JKCHEPUMEHTAIbHYIO YCTAHOBKY U
IIPOBOAMTH  HCCIENOBAaHUE 10  MHCTPYKLUUH, IPEACTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUAE TAOIUI] U
rpauKoB, YYUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOABI IO

pe3ysbTaTaM HCCIe0BaHus

[ToHnmaHue  XapakTepPHBIX CBOMCTB  (DU3MYECKHX  MOJEJeH
(MaTepuasnbHas TOYKa, aOCOIIOTHO TBEPJOE TENO, MOJEIN CTPOECHUS
ra3oB, XUJKOCTEH M TBEPABIX Tel, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIe/Ib aTOMHOI'O s/jpa) U YMEHUE INPUMEHATh UX JUIs

00BSICHEHUS (PU3MUECKUX MPOIIECCOB

Ymenne oOBACHATh (pU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM
YUCIIE M B KOHTEKCTE CHUTyaludl MpPaKTUKO-OPUEHTHPOBAHHOIO
Xapaxkrepa, B YaCTHOCTH, BBISBIIATh IPUUYUHHO-CIICICTBECHHBIE CBSA3HU
U CTPOUTh OOBSICHEHHE C ONOpOH Ha U3YyYEHHBbIE CBOIICTBa
bu3nueckux sABICHUM, (U3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIH

YMeHue pemath pacu€THbie 3amauu (Ha 0aze 2 — 3 ypaBHEHHH),
UCTIONB3Yysl 3aKOHBI M (opMynbl, CBsA3bIBAIOIIME (DU3HUYECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATH KPATKOC YCJIIOBUC 3alayH,
BBISIBJISITH HEJIOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE TS €€ PEeLICHHUs, HCTIOJIh30BaTh CIIPABOYHBIC JJAHHBIC,
MMPOBOAUTD paC'-IéTbI U OLCHHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HA4YCHUs (PU3MUYECKON BETMUNHBI; YMEHUE OTIPEICISITh pa3MEPHOCTh

(I)PI3PI‘-ICCI(OI>1 BCJIIMYHHBI, HOHy‘lCHHOﬁ IIpU pCHICHUH 3ada4n



YMeHne XapakTepu30BaTh MPUHLHUIBI JIEUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMUECKUX MTPOLIECCOB IO UX OMUCAHUIO, UCTIONb3Ysl 3HAHUS O
CBOMCTBax (DM3MUYECKUX SIBICHUA U HEOOXOAMMBbIE (UINUECKUE

3aKOHOMEPHOCTHU

10

YMeHue HCIoNb30BaTh 3HAHUSA O (DU3UYECKHX SBJICHHUSX B
MOBCETHEBHON KM3HM [UIsi oOecreueHrus Oe30MacHOCTH TP
oOpamieHUd ¢  OBITOBBIMH ~ NpPUOOpaMHU U TEXHUYECKHUMH
YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS W COOJIOJICHUS HOPM
OKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAMOIIEH cpele; MOHUMaHue
HEOOXOIUMOCTH TIPUMEHEHUS JTOCTIKEHUN (PU3UKHA M TEXHOJIOTHI

AJId paiuOHAJIBHOT'O IMMPUPOAO0IIOJIE30BaAHUSA

11

OneIT TOMCKa, MPeoOpa3oBaHUsA W TPEACTAaBICHUS WHPOpPMAIIUU
(U3UYECKOTO COoNepKaHUs C HMCIOJIb30BaHWEM HWH(OpPMaAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; YMEHUE OLIEHUBATH JIOCTOBEPHOCTD
MOJly4eHHOW WH(GOpPMallMd Ha OCHOBE HMEIOIIUXCS 3HAHUH U
JONIOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHUE HCMOJIb30BAaThb  MPU
BBINIOJTHEHUH Y4€OHBIX 3aJaHUil HAy4YHO-TIOMYJISPHYIO JINTEPATypy
(bU3NYECKOTO COoepKaHUS, CIIPABOYHbBIE MAaTEPHUAIIbI, PECYpPChI CETH
WNurtepHer; BiageHue 0a30BbIMH HaBBIKAMU TpeoOpa3oBaHUS
uHPOpMAIIMU W3 OIHOW 3HAKOBOW CHUCTEMBI B JIPYTyH); YMEHUE
co3/laBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHSA Ha

OCHOBC I/IH(pOpMaI_II/II/I U3 HECKOJBKMX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OI'D
HO ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexannueckoe nBuxeHue. MarepuanbHas Touyka. Cuctema otTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JiBUxkeHue. Cpeansas ckopocTs. Dopmyna Juist
1.2 BBIYHCIICHUSI CpeaHEe ckopocTH: V = S/t
PaBHOMEpHOE MpsIMOTIMHENHOE NBUKEHHE. 3aBUCUMOCTbh KOOPAMHATHI TEJa OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKEHUSI:
13 xX(#)=x, +vt
I'paduky 3aBUCUMOCTH OT BPEMEHHU ISl NMPOEKLUU CKOPOCTH, MPOEKIUH
NepEeMELIEHHs,, IyTH, KOOPJAMHATHl IPU PABHOMEPHOM HPSIMOIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOPAMHATHI Tejla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABW)KECHHUS:
2
Sy =vy, s+ ay= ;
2
@opmynbl A NPOEKLUUHU INEPEMEIIECHUS, NPOEKUUN CKOPOCTH U NPOEKLIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJINHEHHOM JIBUKEHHUU:
1.4 S, (r)=vﬂ_\_-r—n_\.-i.
2
U.TU) =Upy T4, 1,
a (f) =canst,
LJ:_T: - U-_l.: =2a. s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU ISl MPOCKIUU YCKOPEHUS, MPOCKIIUU
CKOPOCTH, NPOEKLUUU TIEPEMEIIEHUs, KOOPJIMUHATHl INPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBM>KEHUU
CBob6oaHoe nanenue. @opMyIibl, OMKUCHIBAIONINE CBOOOIHOE MaJCHNE Tella 10
1.5 BEPTUKAIN (JBUKEHHE Teja BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnu). ['paduku 3aBUCHMOCTH OT BpEeMEHM MJsl HPOEKIHUHM YCKOPEHUs,



NPOCKIIMM CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM TaJeHHM Tela II0
BEPTHUKAJIH
CKOpOCTh PaBHOMEPHOTO JABWXKEHHUS Tela IO OKpyxHocTH. Hampasienue
CKOPOCTH.

d)opMyna AJI1 BBIYUCIICHHUA CKOPOCTH 4Y€pEe3 paanyC OKPYKHOCTH U IIEPUOL

oOpartneHus:
2R
L=
T

LlenTpocTpeMuTenbHOe YycKkopeHue. HampaBieHue IEHTPOCTPEMUTENHLHOTO

yckopeHnus. @opmyiia 71l BBIYUCICHHS] YCKOPEHUSA:

1.6
2
_w
%R
dopmyiia, cBA3bIBAIOLIAS IEPUOJT M YACTOTY OOpaIeHUs:
V= 1
T
Macca. IInotHOCTB BemecTBa. @opMyina Ui BBIYMCIECHUS TUNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuunHa. CloskeHHe Cuil
1.9 SIBnenue unepnuu. Ilepseiii 3akoH HeroToHa
Bropoii 3akoH HeroTOHAa:
F=m-da
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS Tela U BEKTOpa CHJIbL, JEHCTBYIOIIEN
Ha TeJo
B3anmoneiicteue ten. Tperunii 3akoH HeroToHa:
1.11 F R _P'l—s»z
112 Tpenue nokos u TpeHne ckoiibkeHns. Gopmyiia 11 BEIYUCIEHUS MOIYJISI CHITbI

TPCHUSA CKOJILXKCHUS:



Hedopmanust tena. Ympyrue u Heynpyrue aedopmMaiuu. 3aKOH yHOpyrou

nedopMmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
FoG. My -iuz
R
Cuna TsKecTH. Y CKOpeHHE CBOOOHOTO MMaICHHUS.
114 ®dopmyna A BBIYUCIEHUS] CHIIBI TsDKECTU BOJIM3M moBepxHocTu 3emuu: F =
mg.
JBwxenue raneT Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HeBecomMocTh u neperpysku
Nmnynbc Tena — BeKTOpHasi pu3ndeckasi BeIMYMHa.
1.15 p=mb
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. UMIynbc cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JIsl 3aMKHYTOM CUCTEMbI TEJ:
1.16 D=myly +1m, U, =const
PeaktuBHOE nBUXKEHUE
Mexanndeckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBI:
A=Fsooso
MexaHnueckasi MOILIHOCTb:
1.17
N=4
I
Kunernueckast u noreHnuanbHas 3Heprusi. @opmyina 11l BHIYUCICHUS
118 KHMHETUYECKOU SHEPIUH:




Teopema o xkuHeTHueckor sHepru. Gopmyna I BBIYUCICHUS
MOTCHUIUAIBbHON YHEPTUH TeNa, OAHATOTO

Haxg 3eMIIEH:

E,= mgh

Mexanunueckast SHEPTHUs:

E=E;+E 2
1.19 o
3aK0oH COXpaHEHHUsI MEXaHU4YEeCKOM Heprun. DopMmyia [y 3aKOHA
COXpaHEHHUs MEXaHMUYECKOM SHEepTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpalieHrne MEXaHMUYECKOM SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MeXaHU3MBI. «30J0TO€ MPABUIIO» MEXAHUKH.
Peruar. Moment cunbl: M - FI.
VYcioBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWKHBIN 0110kU. KIIJI mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIM"IEEEEH
[laBienue TBEpIOTO TEIIA.
dopmyna sl BBIYMCICHUS AaBJICHUS TBEPIOTO Tea:
_F
S
191 JlaBnenue raza. ATMocdepHoe TaBiIeHHUE.
I'uppocraTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMmyna 7151 BBIYUCICHUS JAaBJICHUS BHYTPH KHIKOCTH:
P=pgh+p,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. dopmyna sl ONpeAesieHUs BbITAJIKUBAIOUIEH CHIIBI,
1.23 JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WIIM Ia3:

Fa =pgV



1.24

Ycnopue nmaBaHus Tena. IlnaBanue CyAOB U BO3AYXOIlJIaBaHHUEC

MexaHHYecKHe KOJIcOaHUs. AMHJII/ITy,ZLa, nepuoa M 4YacroTa KOJICOaHHMI.

®opmyiia, cBA3BIBAIOLIAS YACTOTY U NEPUOJT KOJICOAHUI:

1.25

MareMaTtnueckuii M NpPYKUHHBIA MasTHUKU. [IpeBpamieHue sHEpruu Imnpu

KoJIeOaTeIbHOM JBHXXCHHUU

1.26

1.27

1.28

1.29

1.30

3aryxatomue konebanus. Beinyxaennoie konebanus. Pezonanc

MexaHndecKue BOJIHBI. HpO,Z[OJ'II)HBIe " IMOIICPEYHBIC BOJHEI. ,HJ'H/IHa BOJIHBI 1

CKOPOCTB paClpoOCTPaHCHUA BOJIHBI:

L=uv-T

3By1(. FpOMKOCTL M BbICOTA 3BYKA. OTpa)KeHI/Ie 3By1(0BOI>i BOJIHBI Ha I'paHULC
nByx cpen. MH}pa3ByK U yIbTpa3ByK

Ilpakxmuueckue pabomoi

N3Mepenne cpeaHeill MIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBL; KOAQPUIHUEHTa TPEHUSI CKOJIbXKEHHUS; pa0OThl CHUIIBI TPEHHS, CUIIbI
YOPYTOCTH; CPEIHEH CKOPOCTH JABWKEHUSI OpycKa MO HAKIOHHOMW IJIOCKOCTH;
YCKOpeHHUsi Opycka MpH ABUKEHUU [0 HAKIOHHOM TMJIOCKOCTH; YacTOThI U
nepuoAa KojeOaHWH MaTeMaTHUYeCKOro MasTHHMKA; YacTOThl M IepHoja
KoJIeOaHUH MPYXUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIEr0 Ha phIyar;
paboThl CWJIBI YIPYrOCTH NMPU TOIBEME TPy3a C IMOMOMIBIO HEMOJABUKHOTO
6110Ka; pabOThI CUJIBI YIPYTOCTH MPH MOABEME TPy3a C IOMOIIBIO OABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHIIBI OT 00BEMa MOTpYyXKEHHOM
YacCTH TeJa U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUITBI
OT MAacChl TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U
OT POJ1a TOBEPXHOCTH; CHJIbI YIIPYT'OCTH, BOSHUKAIOILIEH B IPYKUHE, OT CTEIICHU
nedopMaluu mpyKUHBL; YCKOpEeHUs OpycKa OT yria HakJIOHa HaIllpaBJISIOIIEH;
nepuoja (4acToThl) KoJIeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; MIEPUOJIa
KoJIeOaHUH TPYKUHHOTO MasiTHUKAa OT Macchl Tpy3a U KECTKOCTU MPYKHUHBI,
HCCJIEIOBAaHUE HE3aBUCUMOCTU MEpHOJa KoJeOaHU HUTSHOIO MasTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA paBHOBCCHUS pblyara

Qusuueckue sAGNeHUs 6 nNpupooe: TPUMEPHl IBUKEHHUS C pa3IMYHBIMHU

CKOPOCTSIMH B )KUBOW U HEKUBOU NPUPOJIE, ACHUCTBUE CUJIBI TPEHUS B IIPUPOAC




U TEXHUKE, NPWIMBbI U OTJIMBBI, JABWKEHUE IuIaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JBIKEHUE )KUBBIX OPraHU3MOB, PbIYary B TEJE YEIOBEKA, BIUSIHUE
aTMOC(EpHOTO JTaBJICHUS Ha >KUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCIPUATHE
3BYKOB KMBOTHBIMH, 36 MJIETPSICEHUE, CECMUYECKHUE BOJIHBI, [yHAMMU, DXO

Texnuueckue ycmpouicmea: CIUIOMETDP, AATYUKU TOJOKEHUS, PACCTOSHUA U
YCKOPEHHS, JUHAMOMETpP, MOMIIUIIHUKY, PAKEThbl, pblYar, IOABUKHBIM U

HGHOHBHX(HBIﬁ 6.]'IOKI/I, HAaKJIOHHAas ITIJIOCKOCTB, IMPOCTHIC MEXAaHU3MBbI B 6I>ITy,

L3l COOOIIaroIIUecs: COCYbl, YCTPOMCTBO BOJOMPOBOJA, THAPABINYECKUH TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETHYECKONH TEOpUU  CTPOSHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUIKOTO ¥ Ta3000pa3HOT0 COCTOSIHUN BEIIECTBRA.
Kpucrannndeckue u amopHble Tena

25 JBuxkenne dactur] BemiecTBa. CBS3b CKOPOCTH JBWKCHHSI YacTUI[ C

' TeMriepaTypoi. bpoyHoBckoe nBmkenue, muddys3us

2.3 CMaunBaHUe U KaWJUISIPHBIE SIBJICHUS

24 TemoBoe paciIupeHHe U CKaThue

2.5 TennoBoe paBHOBecHE

25 BuyTpennsis sHeprus. Pabora m Teruionepenada Kak criocoObl M3MEHEHUS

' BHYTpEHHEH 3Hepruu

2.7 Bune! Teronepenayn: TeIONpPOBOAHOCTh, KOHBEKIUS, U3TYyYCHHE
HarpeBanne w oxyaxaeHue Tel. KonIMUecTBO TEIUIOTHL. Y eNIbHAS
TEIUIOEMKOCTB:

2.8

O=an(t,—1;)
3aKOH COXPAaHEHHs YHEPTHH B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q+0, +..=0
Hcnapenune u koHaeHcauus. V3MeHeHHWe BHYTPEHHEW SHEPruM B Ipolecce
210 UCTIAapeHUsT W KOHJAeHcaruu. KureHue IKUAKOCTU. YJenbHas TeIoTa

napooOpasoBanus: L = Q/m




2.11

2.12

BitasxxHoCTh BO31yXa

[InaBnenne wu kpucraumzauusa. V3MeHeHMEe BHYTPEHHEW J3HEpPIUH IIpU

IJIABJICHUU U KpUCTAaJIJIU3allH. YJIGJ'II)HaH TCIIII0TA IIJIaBJICHUA !

2.13

2.14

2.15

2.16

2.17

3.1

BHyTpeHHsI1 SHEprus CropaHus TOIUIMBA. Y JEJbHAs TEIJIOTa CrOPaHHUs

toruBa: = Q/m

[Tpuntumel paboTe! TermoBbix ABuratenei. KI1J[ TermoBoro aeurarens

Ilpakxmuueckue pabomoi

W3mepenue yaenbHOH TeMI0EMKOCTH METAJUTMUECKOT O IIMIIMHPA; KOJIMYECTBA
TEIUIOTHI, TMOJYYEHHOTO BOJON KOMHATHOM TemmepaTypbl (DUKCHpOBAHHOU
Macchl, B KOTOPYIO OIYIIEH HAarpeThll IWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJIAaHHOTO HArPeThIM IMJIMHIPOM, MOCTE OMYCKaHHUsl €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIAXKHOCTU BO3/yXa; YACIbHOW TEIIOTHI
miaBieHust JbpAa. lccnenoBaHue W3MEHEHUsS TEMIEPATyphl BOJABI IPHU
Pa3TUYHBIX YCJIOBHSIX; SIBJICHUS TEIJIOOOMEHA MPU CMEITMBAHUH XOJIOTHON U

ropﬂqeﬁ BOJBI; ITpOLECCa UCTIAPCHUS

Dusuueckue A61eHuUs. 8 npupooe. OBEPXHOCTHOE HATSKEHHUE M KallWIISIPHbIE
ABJICHUS B IPUPOJE, KPUCTAIIBI B NIpUpoAe, nzinyueHue CoiHla, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue  ycmpoticmea: — KalWUISPbl, NPUMEPbl  HUCHOJIb30BAHUSA
KPHUCTAJIIIOB, )KUJKOCTHBIN TEPMOMETD, TaTYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA
OTOIUIEHHUs JOMOB, TMIPOMETpbI, ICUXPOMETpP, MapoBasi TypOMHA, JBUTATENb
BHYTPEHHETO CTOPAaHHUS

OJIEKTPOMATHUTHBIE ABJIEHUA

OnexTpusanus Tenl. J[Ba BUaa IEKTPUUYECKUX 3apsI0B

3.2
3.3

3.4

3.5

B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

Onextpuyeckoe moje. HampsxEHHOCTh anekTpuyeckoro mois. [IpuHiun
CYNEPIIO3UINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenn snextpuueckux 3apsiioB. JlelicTBUE 3JIEKTPUYECKOrO IMOJsS Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKU




3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTostHHBIM 251eKTpUUecKuil TOK. [leficTBUs nekTpuueckoro Toka. Cuiia Toka.
Hanpsioxenue.

I=qg/t,U=A/

3JICKTpI/I‘{eCKOC COIMPOTHUBJICHUC. Y nenpHOE QJICKTPHUYCCKOC COMMPOTHUBIICHUC!

R=pl/S
3akon Oma s ygactka snekrpuyeckoi menu: | = U/R

[TocnenoBarenbHOE COCTMHEHUE IMPOBOIHUKOB:
1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCAMHCHHUC ITPOBOJHUKOB PAaBHOT'O COIMPOTHUBIICHUA:

U=UgI=I+I;R=2.
- - 2

CwMelranueie COCOIMHCHU ITPOBOAHUKOB

PaboTa u MmomtHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3akoH [[xoyns — Jlenna:

O=I"-R-t

OnbiT Dpcrena. MarHuTHoe Moj€ OPsIMOTO MPOBOJHUKA C TOKOM. JImHMM
MAarHUTHOW UHAYKIHHU
MargutHoe mnoJie NOCTOSHHOrO Mar"Hurta. B3auMoJaelcTBUE NOCTOSHHBIX

MAarHuToB

JleiicTBre MarHUTHOTO TOJISl HA POBOJHUK C TOKOM

OmnbiThl Dapajesd. SABneHue 35eKTpoMarauTHoM nHayKimu. [Ipasuno Jlenma
Ilpakmuueckue pabomol

N3mepeHne  SIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOPA;  MOUIHOCTH
AIEKTPUUECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.

HccnegoBannue 3aBHCHMOCTH CHIIBI TOK4, BO3HHUKAOUICTO B IIPOBOAHHKE

(pe3ucTopsl, TJaMIIOUKa), OT HANPSKEHHsI Ha KOHIIAX TPOBOAHHKA; 3aBUCUMOCTH




COIIPOTUBJICHHA OT JJIMHBI IIPOBOAHHUKA, IIJIOMAAN €TI0 MOINCPECUHOTO CCUCHUA U
YACIBHOT'O COIIPOTUBJICHUA.

HpOBepKa npaBujia JJIs SJICKTPUYCCKOI'O HAIIPSIKCHUSA IIPU ITOCJICA0BATCIIBHOM
COCAMHCHUHN MPOBOAHHUKOB, IIpaBUJIa JIA CHJIbI JJICKTPUYCCKOIO TOKa IIpU

napajuIeIbHOM COEIMHEHUH TPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuyeckue A6NeHUs 6 npupoode: SIEKTPUUYECKHE SBICHHA B atrMmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10JIe 3eMJTH, Ipeid MoocoB,
POJIb MAarHUTHOTO TIOJISI [Tl )KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JACKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CYETYMK  DJIEKTPUUYECKOHM SHEPruu, SJICKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI (mpumepsr), IIEKTPUYECKHE
MPEIOXPAHUTENHN, JJIEKTPOMArHUT, AJIEKTPOJIBUraTellb MOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnexTpoMarHuTHele BOJIHBL. [1Ikana seKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH IPETIOMIIEHUS CBETA

3.23 Hucnepcus cBeta

3.4 Jlunza. Xon mydeit B mun3e. @OKyCcHOE paccTosiHUE JTHH3BI. ONTHYECKas cuia

' munsel: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckre IpuOopsI
Ilpaxmuyeckue pabomol
#HH##Par###lI3mMepenne ONTUYECKON CUIIBI coOuparomield JMH3BL, (OKYCHOTO
paccTosiHusl cOOMparoIei JIMH3HI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa
1 N300pakeHHUs, KOTIa IPEIMET PACIIONIOKEH B IBOWHOM (POKYCE), TOKA3aTes

3.26 IIPEJIOMJICHUS CTEKIIA.
###Par###lccnenoBanne CBOKWCTBA M300payKEHUs, MOTYYEHHOTO C ITOMOIIBIO
coOuparonield TUH3bI; U3MEHEHUsI (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBHUCHUMOCTH yIJIa MPETOMIICHHSI CBETOBOTO Jyda OT yrja HaJCHUs Ha
TpaHUIE «BO3YX — CTEKIIO»

3.97 Qusuueckue seieHus 6 npupode. 3atmenus ConHma u JlyHbI, 1BeTa Ted,

' onTHYeCKue SBJICHUs B aTMocdepe (1iBeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QOToanmapar, ONTHYECKHE

CBCTOBO/JbI



4.1

4.2

4.3
4.4
4.5

4.6

4.7

KBAHTOBBIE SABJIEHUA

PannoaktuBHOCTE. ANba-, Oera-, raMMa-u3nydeHus. Peakuuu anbda-u 6era-

pacmaja

Omneitel Pesepdopaa mo paccesnuro anbda-gactuu. Ilnanerapnas mopaens

aTomMa

CocTaB aTOMHOTO Aapa. H3oTomnsl

Hepnon nojiypaciiazga aroOMHbBIX ACP

}InepHHe pCaKiuu. 3aK0HBI COXpaHCHUA 3apsAJ0BOIr0 U MaCCOBOI'O YUCCII

Qusuueckue A61eHUs 6 Npupooe: ECTECTBEHHBINM paJuoaKTUBHBINA (OH,
KOCMHUYECKHE JIyYd, PAJAMOAKTUBHOE W3IIYYCHHE MPHUPOIHBIX MHHEPAJIOB,

HeﬁCTBHG pPaaruOaKTHUBHBIX H3J'Iy‘leHPII>i Ha OpraHu3Mm 4C€JIOBCKa

Texnuueckue ycmpoticmea: CIeKTPOCKOI, UHANBUAYAIbHBIN JO3UMETP, KaMepa

BuiibcoHa, sinepHas S3HepreTuka



YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

- U.M. Ilepoimikun, AWM. Banos , ®usuka 7 xinace, U3JATEJIBCTBO
«IIpocsenieHue»

- .M. Ilepoimkun, A.W. BanoB , ®usuka 8 kmacc, USJAATEJIbCTBO
«IIpocsemienne»

- .M. Ilepoimikun, A.W. BanoB , ®usuka 9 knace, USAATEJIBCTBO
«IIpocBemenue»

- A.B. Ileppiikun, COOpHUK 3a1a4 10 pu3uke

METOAUYECKHE MATEPHUAJIBI 1JIA
YUUTEJIA

7 KUIIACC

1. PaGouas nporpamma. @uzuka. 7/ — 9xaccel: y4eOHO-METOIUYECKOTO MOCOOUS
/coct.TuxonoBaE.H. — 2-e uzna.,crepeorui. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111er0 00pazoBanus. Ousuka. 7 —

9 knacce! (aBTope:A.B.Ilepsimkun, H.B. ®unonosuy, E.M.

['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUH C BEIOPAHHBIM YYEOHUKOM:

4. Ilepbikun A.B. @u3uka. 7 knacc. Y4eOHUK TS

o01ieo0pa3oBateNbHbIX yupexaenuit . M.:Jpoda. 2011

5. Jlykamuk B.1. CoopHuK BOnpocoB u 3aja4 1o ¢pusuke. /-9 ki. — M.:
[Tpoceemenue, 2010. — 192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIHHBIEC U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 kiacc. Jlaboparopubie pabOTHI.

Kontponshseie 3ananus. — Caparos:Jluuei, 2014.

8. «KoHTponpHO-U3MepuTenbHble MaTepuabl. Pusnka. 7 kiaacc/Coct. H.U.
3opuH. — 2-¢ uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocoodue/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:
8 KJIACC

1. Pabouas nporpamma. @uzuka. 7 — 9xaccel: y4eOHO-METOIUUECKOTO MTOCOOUS
/coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMmbl OCHOBHOTO 0011ero o0pazoBanus. Pusuka. / —

9 knaccel (aBTope: A.B.Ilepoimkun, H.B. ®unonosuy, E.M.



['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHHU C

BBIOpPAHHBIM yUYEOHUKOM:

4. Iepoimkun A.B. @usuka. 7 kinacc. Y4eOHUK TS

oOmreoOpa3zoBarenbHbIX yupexaeHuit . M.: [Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOmIpocoB u 3a1a4 1o ¢usnke. /-9 ki — M.:

[Tpocsemenne, 2010. — 192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITEIbHBIE U

KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlabopaTopHsie pabOTHI.

KonTposnbhsbie 3ananus. — Capartos:JIunei, 2014.

8. «KoHTponpHO-U3MepuTenbHbie MaTepuaiibl. Pusnka. 7 kinacc/Cocr.

H.W. 3opun. — 2-e uzn.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocoodue/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:

10. A.B. ITepoikun @usuka-8xi 2017 M. [Ipoda

11.H.B. ®unonoBuu Meroaudeckoe mocooue 2015 M. Ipoda

12.A.E. Maposn, E.A. Mapon CamocTosTeNIbHbIE U KOHTPOJIbHBIE pabOThI-8

kiacc 2017 M. JIpoda

13.B.B. IllTaxmarosa ,0.P. llledep Auarnoctuueckue padots -8 kinacc 2016 M.
Hpoda

14.A.E. Maposn, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Borpocos u 3amay 2015

M. Jlpoda
9 KJIACC

1. PaGouas nporpamma. @uzuka. 7/ — 9xaaccel: y4eOHO-METOIUYECKOTO MOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeorun. —M.: [Ipoda,2013. — 398,(2)
2. IIporpamMmbl ocHOBHOTO 00111er0 00pazoBanus. Pusuka. 7 —

9 knacce! (aBTopsi:A.B.Ilepsimkun, H.B. ®unonosuy, E.M.

['yTHUK).

3. PaGouas nporpamma 1o ¢usuke. 7 kiaacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAaHHBIM YUCOHHKOM:

4. Ilepwrmikun A.B. ®usuka. 7 kinace. Y4eOHUK 115
oOmreoOpa3zoBarenbHbIX yupexaeHuit . M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOmpocoB u 3a1a4 1o ¢usuke. /-9 ki — M.:
[Ipoceemenwne, 2010. — 192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actaxona T.B. ®u3suka. 7 knacc. JlabopaTopHbsie pabOTHI.
Kontponshsbie 3ananust. — Caparos:Jluuei, 2014.

8. «KoHTponpHO-U3MepuTenbHble MaTepuabl. Pusnka. 7 kiaacc/Coct. H.U.
3opuH. — 2-¢ uzn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueoOHo-MeToanueckoe nocoodue/ A.E.
Mapon.- M.: [Ipoda, 2011.- 123c.:

.. KoHtpoinbHble 1 caMmocTosITeNIbHBIE pabOThI MO (hu3uke. 9

kinacc: kK yueOHuky A.B. Ilepbimkuna, E.M. T'ytHuk



«®Pusuka 9 kimace» / O.U. I'pomueBa. — M.: M3naTenscTBoO
«Dx3ameny, 2014.

4. Tectsl o ¢usuke. 9 knacc: k yueOHuky A.B. Ilepoimkuna, E.M.
I'ytauk «®usnka 9 kmace» / O.U. I'pomiesa. — M.: U3narenscTBO
«Ox3ameny, 2010.

5.. ®usnka. 9 knacc. Temarnueckue TeCTOBbIC 3aIaHUS IS
noarotosku k ' MA. / aBT.- coct.: M.B. boiinenko, O.H.
MupomknHa. — Spocnaib:

000 «Axkanemust pazButus», 2014.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET

7 KIIACC

1. bubnmoreka — Bcé no npeamery «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzeoornbITel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru
3. Enunas xomtexius mudpoBbIX 00pa30oBaTeIbHBIX

pecypcoB. — Pexxum noctyma: http://school- collection.edu.ru

4. IaTepecHble MaTepHUAITBI K YpOKaM (DU3UKHU IO TEMaM; TeCThI 110 TeMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum nocryma: http://class-
fizika.narod.ru

5. [ludpoBrie 0OpazoBaTebHBIC pecypchl. Pesxkum gocrtymna:
http://www.openclass.ru

6. DeKTpoHHBIC yUueOHUKH TI0 pu3uke. Pesxxum gocrymna:
http://www.fizika.ru

8 Kkiace

1. bubnmoteka Bc€ mo npeamery «Pusnka». Pexum

nocryma: http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pexxum nocryna:

http://fizika- class.narod.ru

3. Enunas komiekuust U poBbIX 00pa30BaTEIbHBIX

pecypcoB. — Pexxum noctyna: http://school- collection.edu.ru

4. InTepecHble MaTepualbl K ypokaMm (PU3UKH 110 TEMaM; TECThI IO TEMaM;
HarJsAHBIC TTOCOOMs K ypokaM. — PeskuMm foctyma: http://class-
fizika.narod.ru

5. Ludposbie 06pazoBareabHbIe pecypchl. Pesxxum nocTymna:
http://www.openclass.ru

6.2OneKTpoHHbIe Y4eOHUKH 10 Pu3uke. Pexum nocryma:
http://www.fizika.ru




9 kiacce

1. BuneoonsiTel Ha ypokax. Pexum nocryna:

http://fizika- class.narod.ru

2. Enunas xomiekust iU poBbIX 00pa30BaTeIbHbIX

pecypcoB. — Pexxum noctyna: http://school- collection.edu.ru

3. UnTepecHble MaTepualibl K ypokaM (GU3UKK IO TEMaM; TECThI 110 TeMaM;

HarJsAHBIE TT0cOOMs K ypokam. Pexxum moctyma: http://class-

fizika.narod.ru

4. Iludposbie 0OpazoBaTenbHbIC pecypchl. Pexxum mocTymna:

http://www.openclass.ru

5. DNeKTpoHHBIC yueOHUKY 10 (hu3uke. Pexxum qocryma:

http://www.fizika.ru

6. Enunas xoymekuus nudpoBbIX 00pa30BaTEIbHbBIX

pecypcos._http://schoolcollection.edu.ru/catalog/

7. denepanbHBIN IEHTP HHPOPMAITMOHHO-00pa30BaTEIIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

8. Murepuer ypok. http://interneturok.ru/ru/school/physics/

9. Nazera «1 cenTs0ps» MaTepuainsl o Gusuke. http://archive.lseptember.ru/fiz

10.  Anmmanuudusznyeckux o0bekToB. http://physics.nad.ru/

11.  JXupas ¢usuka: oOyyaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html

12.  ®wuswmka.ru. http://www

fizika.ru/ ®uswmka: komtekus onbiTos. http://experiment.edu.ru

13. KoHTpoIbHBIE U cCaMOCTOsITeIbHBIE Pa0O0THI 110 U3uKe. 9
KJ1acc: K yueOHuky A.B.

14. ITepeikuna, E.M. I'ytauk «®usnka 9

kiace» / O.U. I'pomueBa. — M.: M3naTenbcTBO

«Dx3ameny, 2014.

15. Tecter o ¢usmke. 9 kmacc: Kk yueOHuky A.B.
Ileppimknna, E.M. I'yTHuK «DPu3nka

9 kmacc» / O.M. I'pommeBa. — M.: M3matenbeTBO
«3Jk3amen», 2010.

18 . ®usuka. 9 kmacc. TemaTnueckue TECTOBBIE 3aJaHUS IS
noarotosku k I'MA. / aBT.- cocT.: M.B. boiinenko, O.H.
MupomikuHa. — Spociasib:

19. Mucranuonnas mkoja Ne368 http://moodle.dist-368.ru/
20. OTkpeITHIN K1acc. CeTeBoe

o0pasoBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

21. Enunas xosmexmust udpoBbIX

00pa3zoBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®enepalibHbIM LHEHTP HH(DOPMALTMOHHO-
00pa3zoBaTeIbHBIX PECYPCOB.

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




