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COIEPKAHUE OBYYEHMUA
7 KJIIACC
Pu3nKa U ee poJib B IO3HAHUH OKPY:KaIOLIero Mupa
®usuka — Hayka o0 npupoxae. SBneHusa npuponbl. DuznuecKue SBIICHHUS:

MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBHIE.
dusnueckue BeIMIUHbL. M3Mepenue pusnyeckux BeandnH. Gusndeckue mpuoopsI.
[TorpemHOCTh U3MEpeHUt MexXTyHapoIHAs CUCTEMA €IMHMII.

Kak ¢usumka wu jgpyrue  ecTeCTBEHHbIE HAyKH  HM3y4aloT  IPUPOJY.
EcrecTBeHHO-HAy4HBIM METO/T MO3HAHUS: HAOJIIOACHUE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBIDKCHHE TUITOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIIOTE3, 00bsICHEHHE HAOII01aeMOTO
saBieHus. Onucanue GU3NYECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
Mexannueckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
®duznyueckue NpuoOpPHkI U Mpolieypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
pUOOPOM.

JlabopamopHhwvie pabomul u onwvinmol

Onpenenenre LEHbI JeJICHUs Kbl U3MEPUTEIBLHOr0 Iproopa.

N3mepenne paccTosHU.

N3mepenne o6bemMa KUAKOCTH M TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEJ.

W3mepenune temmeparypbl MpU MOMOIIHM KHIKOCTHOTO TEPMOMETpPa M AaTuuKa
TeMIepaTyphl.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAATBHOCTD MOJETa IIapHKa,
MyIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIe, YeM OOJIBIIIE BHICOTA TyCKa.

IlepBoHayajibHbIE CBE/ICHNUS O CTPOCHUM BelleCTBA

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOEHHE BEIIECTBA.

JIBrmxeHne yactull BenectBa. CBI3b CKOPOCTU JIBUKEHUS YACTUI] C TEMIIEPATYPOl.
BbpoynoBckoe nBmxkenue, nuddysus. BzanmoaenicTBre qacTuil BemecTBa: MPUTHKCHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, >KUJIKOCTEH M TBEPIBIX
(KkpucTammuyeckux) Tei. B3auMocBsi3b MEXAy CBOWCTBAMU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJISIPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.
Ha6nronenune nuddysun.
HabGmronenne siBneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTAJIKWBAaHUEM
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YaCTHI] BEIIECTBA.

Jlabopamophvie pabomul u onwvimol
OreHka quamMeTpa aToMa METOJIOM PSOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITHI IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TMPUTSHKCHHSL.

JIBMKeHMe M B3aUMOJAEHCTBHUE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE ABUKEeHNE. CKOPOCTb.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacyuer Iy Ty U BpeMEHU IBUKEHUS.
SBneHue nHEPLUU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaKk MPUIMHA U3MEHEHHUS
CKOpPOCTH JIBMKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Teia. IIIIOoTHOCTH BeliecTsa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuita kak XapakTepucTuKa B3auMozeicTBus Ten. Cuia ynpyroctd u 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U crJia TskecTH. Cuna
TSKECTH Ha Apyrux rmaHerax. Bec tena. Heecomocts. CrioxkeHue cuil, HapaBiIEHHBIX
no oaHouW mnpsMoil. PaBHoxeiicTByromas cui. Cuna TpeHUs. TpeHHUE CKOJIbKEHUS
Y TpPEHUE TOKOsI. TpeHne B mpupoie U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHu4ecKoro JIBH>KEHHS Tea.
N3mepenne CKopocTH IPSMOJIMHENHOTO IBUKEHHUS.
Habntonenue siBneHust MHEPIUU.
Hab6nronenue usmeHeHus: CKOPOCTH MPY B3aUMOICHCTBUH TE.
CpaBHeHHE Macc N0 B3aMMOJICHCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhvie pabomul u onwvinmol

Omnpenenenre CKOPOCTU PABHOMEPHOTO JIBIKEHHUS (IIapUKa B KUIAKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

Ompenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapUKa 10 HAKJIOHHOU
MJIOCKOCTH.

Omnpenenenre IOTHOCTH TBEPOTO TENa.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsHKEHUS (AehOopMaIyy) MPYy>KUHBI
OT MPHJIOKEHHOM CHJIBI.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHITBI TPCHHSI CKOJIBKEHHUS OT Beca Tella
1 XapaKkTepa COMPUKACAIONIUXCS TTOBEPXHOCTEH.

JlaBjieHue TBEPABIX TeJl, dKUAKOCTE U ra3oB

HaBnenue. CriocoObl yMEHBINICHUS W yBENIWYCHUS aaBiieHus. JlaBieHuwe rasa.
3aBUCHUMOCTH JaBJICHUS raza oT o0bema, TemiepaTypsl. llepenaya naBneHus: TBEpIbIMU
TeJaMH, SKMIKOCTIMHM U ra3zamu. 3akoH Ilackansa. IIHeBMaTWueckwe MaIlIdHEL.
3aBUCUMOCTh JIaBJICHUSI JKUIKOCTH OT TIyOWHBL. [HMIOpocTaTWuueckwii mapajokc.
Coob6matomuecs cocybl. ['napaBiuueckue MeXaHu3Mbl.

AtMmochepa 3emiaum u arMmochepHoe pAaBieHue. I[IpuuMHBI CYIIECTBOBAHUS
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BO3AylIHON o000mouku 3emnu. OmbiTr Toppuuennu. WM3mepenune armocdepHOro

JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHSI OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.
JleficTBUE KUJKOCTH W Ta3a Ha MOTPYKEHHOE€ B HUX Tesio. BrITankuaromias
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BoznyxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

I'mapaBnnaeckunii mpecc.

[IposiBieHue aeiicTBUSI aTMOC(EPHOTO TaBICHUSI.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OObeMa MOTPY>KEHHOM YacTu Tena
U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM YKUIKOCTH.

VYcnoBue miiaBaHusA TEN: IUTABAaHME WM TIOTPY)KEHUE Tl B 3aBUCHMOCTH
OT COOTHOIIEHUS TJIOTHOCTEHN TeJla U KUJAKOCTH.

Jlabopamophvie pabomul u onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT o0ObeMa NOTPYKEHHOU
B KUJKOCTb YaCTH TeJIA.

OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEWCTBYIOIIEH Ha TENO, IMOrPY>KEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAOIIEH CHIIBL, JCUCTBYIOLIEM Ha TEJO
B )KAJIKOCTH, OT MACChI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEH
Ha TEJIO B )KUJKOCTH, OT 00be€Ma MOTPY>KEHHOU B JKUJIKOCTh YACTH Te€Ja U OT IJIOTHOCTU
KUJKOCTH.

KoncTpynpoBanue apeomerpa Wi KOHCTPYMPOBAHHUE JIOAKHA M OIPEICIICHUE €€
IPy30I0AbEMHOCTH.

PaGoTa 1 MOIIHOCTH. JHEpPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuio paBHOBecus
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. Koadduiment nonesnoro aevictus (nanee — KIIJ[) mpocTbix MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas u noreHuuanbHas s3Heprus. [Ipespamenue
OJIHOTO BHUJA MEXaHWYECKOM DSHEPrud B JpYrol. 3aKOH COXPAHEHUS HHEPIrUu
B MEXaHHUKE.

Jlemoncmpayuu
[Iprmepsl IPOCTBIX MEXAHU3MOB.
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Jlabopamophvie pabomul u onvimol

OmnpeneneHre padOTbl CHIBI TPEHHUs TMpPU PABHOMEPHOM JBIDKEHHHM —Tena
110 TOPU30HTAILHOU MTOBEPXHOCTH.

HccnenoBanue ycloBHi paBHOBECHS phIyara.

N3smepenne KII/] HakKJIOHHOM MIIOCKOCTH.

N3ydenne 3akoHa COXpaHCHHUSI MEXaHUYECKON YHEPTHH.

8 KJIACC

TensioBble ABJICHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPAKAAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrammuueckue u amopdubie Tema. OObsICHEHHWE CBOWMCTB Ta3oB, JKUIKOCTEH
W TBEPABIX TEJI HAa OCHOBE IIOJOXEHUM MOJICKYISIPHO-KUHETHUYECKOU TEOPHUH.
CmaumnBaHN€e U KalWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaTHE.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCThIO TEIJIOBOTO ABWUKECHHS YACTHILI.
Buytpennsis sHeprus. CrocoObl M3MEHEHUsT BHYTPEHHEH 3HEpruu: Teruionepeaayda
U coBepiieHue paboThl. Buasl Temmonepenayu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
W3JTy4YCHHUE.

KomuuectBo TemioThl. VYenbHas TEINIOEMKOCTh BemlecTBa. TemiooomMeH
U TETUIOBOE paBHOBECHE. YpaBHEHUE TeIIoBoro OanaHca. [lnaBrneHue u oTBep/ieBaHMe
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TermjaoTa TIuiaBieHusa. I[lapooOpazoBanue
u koHaeHcanms. HWcmapenme. Kumenwe. VYiuenbHas Temuiota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO AaBICHUS.

BrnaxxHocTh Bo3ayXa.

DHeprus TOIIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntuner padoTs! TermoBbix apurareneit KI1J[ remnoBoro neuratens. TerioBbie
JIBUTATENM U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEILIOBBIX MpOIleccax.

Jlemoncmpayuu
Habmnronenue 6poyHOBCKOTO JIBHYKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS U KalTMJUISIPHBIX SIBJICHUM.
Habnronenue TenioBoro paciuimpeHus Ted.
N3menenue napieHus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIQKICHUU.
[IpaBuia u3MepeHus: TEMIEPATYPhI.
Bune! Tennonepenaun.
OxJtaKaeHue Mpu COBEPIIIEHUN PAOOTHI.
HarpeBanue npu coBepiiieHny paboThl BHEITHUMHU CUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
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Habmaronenue kumexus.
Hab6nronenue mocTostHCTBA TEMITEPATyPhI IPH TUIABJICHHUH.
Moenu TeIUIOBEIX JIBUTATEIIEH.

Jlabopamopnwvie pabomsi u onvimol

OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOAEHUIO TEIIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
Tel.

Onpenenenue naBiaeHUs BO3Ayxa B OAJJIOHE MITTPUIIA.

OnbITHl, EMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHUS BO3yXa OT €ro o0bema
Y HarpEBAHUSI UJTU OXJIAXKICHMS.

[IpoBepka TrUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIAKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3MeHeHusi BHYTPEHHEN SHEPTUU Tela B pe3yJibTaTe TeIUonepeaadn
¥ paOOThI BHEIIHUX CHIL.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEMIMBAHUU XOJIOAHOW M ropsuein
BOJIBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM TIPU TEIJI0OOMEHE
C HAarpeThIM METAJUIMYECKUM LIMIIHHAPOM.

Omnpenenenue yaenbHONW TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca MCHapeHHus..

OmnpeneneHrne OTHOCUTENIBHOM BJIAXKHOCTH BO3yXa.

Onpenenenue ynenbHON TEIIOTHI IIJIaBICHUS JIbA.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa dSIeKTpUUEeCcKUX 3apsiaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH KysoHa (3aBUCUMOCTh CHITbI B3aUMOJICHCTBUS 3apSIKEHHBIX TEI
OT BEJIMYMHBI 3aPSII0B U PACCTOSIHUS MEXKITY TEIaMHM).

OnekTpuueckoe mojne. HanpspkeHHOCTh  anekTpudeckoro mnojis.  [IpuHiun
CYNEpIIO3ULINH IJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3aps/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenne atoma. [IpOBOAHMKHM M IUAIEKTPUKU. 3aKOH COXPAHEHHMS DJIEKTPUYECKOTO
3apsa.

DNEeKTPUYECKHUNA TOK. Y CIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro ToKa. VIcTouHMKN
INOCTOSIHHOTO TOKa. JIEHCTBUS AJIEKTPUYECKOro ToKa (TEIIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B AKHUIKOCTSIX U razax.

OnekTpudeckas 1emnb. Cuiia Toka. DieKkTpudyeckoe HampsikeHue. COnpoTUBIECHUE
IIPOBOJIHUKA. YJIEJIbBHOE COINPOTHUBIICHHE BemecTBa. 3akoH Oma i ydacTKa LEIH.
ITocnenoBarenbHOE M NTApaUIENbHOE COETUHEHUE ITPOBOAHUKOB.

PaboTa n MOITHOCTB AJIEKTPUUYECKOTO TOKA. 3aKkoH Jxoyns—JIeHna. DiekTpuueckue
e U MOTPeOUTENH dNIeKTpUIecKor s3Heprun B ObiTy. KopoTkoe 3aMbIkaHue.
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ITocTostHHBIE MarHWThl. B3auMoAeiCTBHME IOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe nosie 3eMJIM M €ro 3HaueHue i Ku3HU Ha 3emuie. OnbIT Dpcresa.
MarsuTHoe 1oJie 3JEKTPUYECKOro ToKa. [IpuMeHeHue 3IeKTpOMarHuTOB B TEXHUKE.
JleiicTBHE MarHUTHOTO IOJISI HA NMPOBOJHUK C TOKOM. DJIEKTPOJBUIaTEb IOCTOSHHOTO
ToKa. lcnonp3oBaHME  JJIEKTPOABUIATENEM B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IIEKTpOMarHUTHOM wuHAyKuuu. IlpaBuno JleHna.
OnexTporenepaTop. CrnocoObl MOJYUYEHUS! 3JIEKTPUUYECKON HHEPrHH. DJIEKTPOCTAHLUHU
Ha BO300OHOBIIIEMBIX UCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu
DIIeKTpU3aLHus TEl.
JIBa pona 3NEeKTPUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apSIKEHHBIX TET.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAsI UHIYKIUSI.
3aKOH COXPaHEHHUS JICKTPUUECKUX 3aPAJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B AKHUJIKOCTH.
I"a3oBbI1i paspsia.
N3MepeHne cuipl TOKa aMIIepMETPOM.
N3mepenune 351eKTpUueCKOro HanpsiKEHUs BOJIbTMETPOM.
Peocrar u marazuH cOnmpOTUBIIEHU.
B3auMoelicTBHE TOCTOAHHBIX MATHUTOB.
MoaennpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS TOJII0COB MAarHUTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
OnbIT Dpcrena.
MarnutHoe 1oJie ToKa. DJIEKTPOMAarHur.
JlercTBME MarHUTHOTO IOJISI HA TIPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.
UccnenoBanue aBaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
Omnpitel Dapajes.
3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO JICKTPU3AIIUHN TeI MHIAYKIMEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS 3JIEKTPHUUIESCKOTO MOJIS Ha MPOBOJIHUKH U JTHAJICKTPHUKH.
COopka u mpoBepka pabOTHI IEKTPUUECKOMN IIEMU TTOCTOSTHHOTO TOKA.
H3mepenue u peryIupoBaHUe CHJIBI TOKA.
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N3mepenune u peryjJmpoBaHue HaIIPSHKEHHUS.

HccnenoBanue  3aBUCUMOCTHM  CHJIBI  TOKA, HAYIIETO  4Y€pe3  pPE3UcCTop,
OT COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OneIThl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh 3JIEKTPUYECKOTO  COMPOTHUBIICHUS
IIPOBOJHUKA OT €T0 JUIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHU U MaTEpHaIa.

IIpoBepka npaBuIIa CI0KEHHS HANPSYKEHUN TIPU TIOCIEN0BATEIIbHOM COEIMHEHUU
IBYX PE3UCTOPOB.

IIpoBepka mpaBuiia I CUIIBI TOKA IIPU [1APAJUIEIIBHOM COCIUHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI JIEKTPUIECKOIO TOKA, HAYILErO YepPE3 PE3UCTOP.

Onpenenenre MOIHOCTH YIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKA, MAYLIETO  4Yepe3  JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

Onpenenenne KIIJI HarpeBaTens.

HccenenoBanye MarHUTHOTO B3aUMOIECUCTBUS IIOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHMTHOrO TMOJII TOCTOSIHHBIX MArHUTOB NpU HX OOBEIUHEHUU
U Pa3JCIICHUM.

Hccenenosanue 1edCTBUSA JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS  KaTyLIKH
C TOKOM M MAarHMATa OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

N3ydenue nericTBUA MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u uzydeHue padoThl AIEKTPOJBUTATENS.

N3mepenne KIIJ[ anexkTpoaBuraTeIbHON YyCTaHOBKH.

OMnBITHI IO HUCCIIEAOBAHUIO SBJICHHSI 2JIEKTPOMAarHUTHOM MHAYKIMHU: UCCIIEI0BAHNE
WU3MEHEHUW 3HAYEHUs U HAIPABJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

MexaHnnuyeckue siBJICHUS

Mexannueckoe  aBwkeHMe. MarepuanbHass — Touka. Cucrema  oTcuera.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBWUXKEHUS. PaBHOMEpHOE MPSIMOJHUHENHOE
nB>xkeHue. HepaBHOMepHOe mpsMoJinHEeWHoe aBuxkeHue. CpeaHsis U MIHOBEHHas
CKOPOCTb TEJa ITPU HEPABHOMEPHOM JBHKECHUH.

Yckopenne. PaBHoyckopeHHOE npsiMosiMHEHOE JiBMkeHne. CB0OOIHOE Ma/IeHHE.
Omnpitel Nanunes.

PaBHOMepHOE JBIKEHWE MO OKpyXHOCTU. llepwony u dacrtora oOpareHws.
JluHeriHas u yrioBasi CKOpoCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbii 3akoH HrproTona. Bropoit 3akoH Herorona. Tpernit 3akoH HproroHa.
[IpuHIMD CyNIEpIO3ULINU CHIL

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJBbXEHUS, CUJia
TPEHHUS TTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TsSKeCcTU U 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOPEHHE CBOOOIHOTO IMaJICHUS.
JIBmwxenune mianer BOkpyr Connua. IlepBasg kocmmuueckass ckopocTb. HeBecomocThb
U MIEPETPY3KHU.
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PaBHOBecue wmarepuanbHON TOYKH. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OChIO BpalleHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynsc Tema. M3meHeHne wnmiysnbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHMS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 5HEpruu u padbotsl. [loTeHnnanbHast SHEPTHUs TeNa, MOAHITOIO HaJl TIOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHEprus cxaroi npyxuHel. Kunerndeckas sneprus. Teopema
0 KMHETUYECKOM 3HEPIuH. 3aKOH COXPAHEHUSI MEXaHUYECKON SJHEPIUH.

Jlemoncmpayuu

HabGmroneHnne MeXaHMYECKOTO JIBWDKEHHUS Tella OTHOCUTENBHO Pa3HBIX Tell
oTCUeTa.

CpaBHeHUE IMyTEW U TPACKTOPUM JBHKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABKEHHS.

Hccnenoanne npu3HakoOB PaBHOYCKOPEHHOTO IBHKEHUS.

HabGnronenue NBUKEHHUS TEJa 110 OKPY>KHOCTH.

HabmoneHne MeXaHMYECKHUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBMXKEHHHM OTHOCUTEIBHO KaOMHETa
1076371978

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TeJla U JEUCTBYIOLIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBa CHIT IPU B3aMMOJICHCTBHUH TEIT.

WN3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHM.

IIepenaua ummyJsibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aMMOIEHCTBUH.

Ha6nronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TIPU CBOOOTHOM IT1aJICHUH.

CoxpaHeHHME MEXaHWYECKOM DSHEPruu IIPU JBWXKEHUM TeNa MOJ JACHCTBUEM
MPY>KHUHBL.

Jlabopamophwvie pabomul u onvimol

KonctpyupoBanue Tpakra [yl pa3roHa U JAJIbHEUIIIErO0 PABHOMEPHOTO JBHKEHUS
IapuKa WK TEJICKKH.

Omnpenenenue cpeHeld CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpeHHs Teja IpU PaBHOYCKOPEHHOM JIBUKEHUU IO HAKJIOHHOU
IJIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUN
0e3 HaYaJIbHOW CKOPOCTH.

10
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[IpoBepka THUIIOTE3BI: €CIM NPH PABHOYCKOPEHHOM JBIKEHMM 0O€3 HayallbHOM
CKOPOCTH ITyTH OTHOCSATCS KaK PsiJi HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE TPOMEKYTKH
BPEMEHU OJMHAKOBBI.

HccrnenoBanue 3aBUCHMOCTH CHUJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAaJbHOTO
JAaBJICHUS.

Onpenenenne korppuIueHTa TPEHUS CKOJIbKEHMUSL.

OmnpeneneHne KECTKOCTH IPYKUHBI.

OmnpeneneHre padOTbl CHIBI TPEHHs TMpPU PAaBHOMEPHOM JBIDKEHHH —Tena
10 TOPU30HTAIFHON TTOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCHOIb30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHH.

MexanuvecKkue KoJe0aHus U BOJIHbI

KonebarensHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: TEPHUOI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKHil W TPy KUHHBIA MasTHUKHU. [IpeBpaienue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3artyxarone kojiebanus. BeiHykaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHBIE W momepeyHble BOJIHBI. J[nHa
BOJIHBI U CKOPOCTh €€ paclpocTpaHEHUs. MexaHWYeCcKue BOJIHbI B TBEPIAOM Telle,
CEICMUYECKHE BOJIHBI.

3ByK. ['poMKOCTb 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. IHPpa3BYyK U yIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xonebanuii Tes o1 ACMCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BoIHYKACHHBIX KOJICOAaHHUM U pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Omnpenenenre 4acToThl U MepuoJia KoiedaH!i MaTeMaTHYeCKOro MasiTHUKA.

OrnpeneneHre 4acTOThl U Mepruoa KojieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHoa KoieOaHUM MOABEIIEHHOTO K HUTH Ipy3a
OT JJIMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH Tepuoja KojieOaHWi MNpY>KUHHOTO —MasTHUKA
OT MacchlI Ipys3a.

[IpoBepka HE3aBUCUMOCTHU Mepuoa KojeOaHuil Tpy3a, MOJBEHICHHOIO K HUTH,
OT Macchl rpy3a.

OnbITEL, JEMOHCTPUPYIOUIUNE 3aBUCHMOCTh TMEpHOAa KOJICOaHWA TPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus: CBOOOTHOTO TTa/ICHHSL.

11
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DJIEKTPOMATHUTHOE 110JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DONEeKTpOMarHUTHbHIE BOJIHBL. CaoiicTBa
ANEKTpOMArHuTHeIX  BoiH. Illkama  sjexkTpoMarHUTHBIX — BoJH. Vcmomb3zoBanue
AIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomsi u onvimol
N3yuenune cBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TesieoHa.

CaeToBbI€ sIBJICHUA

JIyueBas Mozenb csera. Mcrounuku csera. [IpsmMonuneniHoe pacnpocTpaHeHue
ceera. 3atmenuss CosHnma u JlyHel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH IpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. MCIonp30BaHME MOJHOIO BHYTPEHHEIO OTPAKEHMS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xox myueidt B nuuze. OnTudeckas cuctema (oToarmapara, MAKPOCKOIa
U Teneckomna. ['ma3 kak onrrdeckas cucrema. bam3opyKkocTh U TalbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Cl0KeHHUE CIEeKTPaIbHbBIX
uBeToB. /ucnepcus cera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonydenue n300pa>keHU B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYEeCKU CBETOBO/I.
Xon nyuer B coOMparoliei JImH3e.
XO0J1 Iy4del B pacCeUBarOLIEH JTUH3E.
[Tosrydenune n3o0paskeHni ¢ MOMOIIBIO JIMH3.
[Ipunuun nevictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.
Mopens rinasa.
Paznoxenue 6emoro cBeTa B CEKTP.
[Tonydenue Genoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIy4a OT YIJia IaJeHHU.
N3ydenne XxapaKTepUCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIICHHS CBETOBOTO Jy4a OT yIJia MaJCHHs
Ha TPAHMIIC «BO3AYX—CTEKIION.

12
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[Tonyuyenue n3o0paxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3bI.

Omnpenenenre HOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OMnBITH 1O Pa3JIOKEHUIO OEIOT0 CBETA B CIEKTP.

OMnBITH 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC

(UIBTPBL.

KBanToBbBIC SIBJICHUA

OnbiTel  Pesepdopna u 1utanerapHas mozenb aroma. Moxenb atoma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHTel. JInHelHyaThle CIIEKTPBI.

PannoaktuBHOCTE. Anb(da-, Oeta- u ramma-usinydeHus. CTpoeHrue aTOMHOTO spa.
HyxiionHas mozens aroMHoOro sapa. M3oronel. PaguoaktuBHble npeBpalenus. Ilepuon
IIOJIypacmana aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3aPsA0BOI0 U MACCOBOI'O YUCEI. DHEPIHs
CBA3M aTOMHBIX szep. CBsA3b Macchl M SHEpPruu. Peakunn cuHTE3a W JEIEHUS sIEp.
Ncrounnku sneprun ConHIA U 3BE3I.

Anepnas osHepretuka. JIeMCTBHS pagUOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpTaHU3MBL.

Jlemoncmpayuu
CrexTpbl U3JIy4YeHHUs U MOTJIOLIECHHUS.
CnexTpbl pa3IMvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Bunibcona.
Pabota cueTurka MOHU3UPYIOLIUX U3TYUYECHUM.
Peructpanus uzaydeHus: pUpOIHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onwvinol

HalGnroaeHue CITonHbIX U TIMHEWYAThIX CTICKTPOB W3ITyYCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE JHEPTHMH YACTHIIBI [0 TOPMO3HOMY MyTH
(o dhoTtorpadusam).

N3mepenne panroakTuBHOTO (hOHA.

IHoBTOPHUTENBbHO-00001IAK0IINI MOAYJIb

[ToBTOpUTENHEHO-0000MIAIOMUM  MOAYJIb MPEAHA3HAUYCH JJId CUCTEMAaTH3allhuu
1 0000IIeHUs TPEAMETHOTO COJEPKAaHUS U OMbITA ACATEIBHOCTH, MPUOOPETCHHOTO
MpU W3YYEHUH BCEro Kypca (GU3MKKA, a TakKe MJis TMOJATOTOBKHM K OCHOBHOMY
rocyJIapCTBEHHOMY JK3aMeHY 10 (pu3uKe N1t 00y4aromuxcsi, BHIOPaBIINUX ATOT YUeOHbBIN
MpeIMeT.

[Ipu w3ydeHMH AAHHOTO MOIYJS PEATU3YIOTCS W CUCTEMATHU3HPYIOTCS BHIBI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OO0OEcrneynMBaercs JOCTHXKEHHUE MPEAMETHBIX
M METalpeAMETHBIX  IUIAHUPYEMBIX  PEe3yJbTaTOB  OOydeHHs, (OPMUPYETCs
€CTECTBEHHO-Hay4YHass TPAaMOTHOCTH: OCBOCHHE HAYYHBIX METOJIOB WCCIIECIOBAHUS
SBJICHUM MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATh (PU3NYECKUE SBIICHUS,

13
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NPUMEHSS TONYYCHHBIE 3HAHWs, pellaTh 3aJa4d, B TOM 4YHCIIE KauyeCTBEHHBIC
U SKCTICpUMEHTAIIbHBIC.

[TpuHIIUTIHATBEHO AEATETHPHOCTHBIN XapaKTep TaHHOTO MOIYJIS peaTu3yeTCs 3a CUeT
TOTO, YTO OOYJArOIINECs BHITIOIHSIIOT 3aJaHMs, B KOTOPHIX UM IPEIIaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHHWH PACIIO3HABATh U HAYYHO OOBICHITH (HM3UUECCKUE
SIBIICHUS B OKPYKAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJb30BaTh HAYYHBIE METO/IBI HCCIIETOBAaHUS GU3NUECKUX SIBICHUH, B TOM YHCIIC
JUTS IPOBEPKU THIIOTE3 U TIOTYUYCHHS TEOPETUYECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBHI HamOOJEe BAXHBIX JOCTIIKCHHHA COBPEMEHHBIX
TEXHOJIOTHHA, HAMpUMEpP, MPAKTUYECKOTO WCIIOIB30BAHUS PA3TUYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBpAIICHUS M COXPAHEHUS BCEX H3BECTHBIX BHUJIOB
DHEPTHUH.

Kaxknas U3 TeM AaHHOTO MOJYJiS BKJIIOYAET SKCIEPUMEHTAILHOE HCCIEI0BaHUE
oboOmaromero xapakrepa. Mojylib 3aBepilaeTcsi MPOBEACHUEM JIUArHOCTUYECKOMN
¥ OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O OOIIET0 00pa30BaHuUs.

14
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

W3ydyenne (u3uku Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpPEIMETHBIX M IPEeIMETHBIX 00pa30BaTEIbHBIX
pEe3yJbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprare usydeHnus (pu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
y oOyuaronierocst OyayT cpopMupoOBaHbI CIAEAYIONIME JUYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOU
(u3HUECKON HayKU;

LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HKOB,

2) TPa’KIAHCKOT0 U TYXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JOCTIKEHUN
buzukwy;

OCO3HAHHUE BAXKHOCTU MOPATBHO-ITHICCKUX MMPUHITUIIOB B IEATECILHOCTH YUICHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUSI:
BOCIIPUATHE DCTCTHUYCCKUX KauyeCcTB (DHU3MUECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOCHMSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMS:

OCO3HAaHHE IIEHHOCTH (PU3MUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIECH KYyJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, WHTEpeca K MCCIEeN0BaTEIhCKON
NEATEIIbHOCTH;

5) popMupoBaHus KYJIbTYPHI 3I0POBbS U YMOIUOHAIBHOTO (JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXKHOCTH MPaBUJI 0€30MacHOTO TMOBEIEHHUS Ha TPaHCIOPTE,
HAa JIOpOrax, C 3JEKTPUUYECKUM U TEIIOBBIM 000PYAOBaHUEM B JIOMAIIHUX YCIOBUSIX;
c(hOpPMHUPOBAHHOCTh HaBhIKA pedeKcuu, MPU3HAHUE CBOETO IMpaBa Ha OIIHUOKY
M TaKOTO € MpaBa y IPyroro 4e0BeKa;

6) TPy10BOT0 BOCTIMTAHMS :
aKTUBHOE Yy4yacTHE€ B PEHICHWH MPAaKTHYSCKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHU3aliy, HACEJIEHHOTO MyHKTa, POJTHOTO Kpast) TEXHOJOTHYECKOM
M COLMAIbHON HAIIPABJICHHOCTH, TPEOYIOIIUX B TOM YKCJIe U (PU3MUECKUX 3HAHHIA;
MHTEPEC K MPAKTHYECKOMY U3YyUEHHIO TIPO(ECCHIA, CBSI3aHHBIX C (PU3HKOI;

15



denepanbHas padbouas nporpamma | dusuka. 7—9 kiaccel (6a30BbIi YPOBCHB)

7) 3K0JIOTHYE€CKOT0 BOCITUTAHMA:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHWM JUIS pelIeHUs 3aja4d B 00JIacTH
OKpY>Karollel Cpe/ibl, INIAaHUPOBAHUS MTOCTYITKOB U OLICHKU UX BO3MOXHBIX MTOCIEACTBUN
JUISL OKpY KaroIen Cpe/ibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX TPOOIIEM U Iy TeW UX PEIICHHUS,

8) ananTanuu K H3MEHSIOIIUMCS YCIOBHSM COIHAJIbHOW U MPHPOTHOM Cpe/bl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(Gu3HUecKoil HaNPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIIIIEHHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATeIIbHOCTD;

NOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHUCIe (OPMYTUPOBATH UJICH,
MOHATHUS, TUTIOTE3bI O (PUBNUECKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHME JEePUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTh
buzukwy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHHWU HOBBIX (PU3NUECKUX 3HAHUM;

CTPEMJICHHE AaHAJIM3UPOBATh M BBISBISATH B3aWMOCBSI3U TPHUPOJIBI, OOIIECTBA
Y YKOHOMUKH, B TOM YHUCJIE C UCTIOb30BaHUEM (PU3HUYECKUX 3HAHUI;

OIIEHKAa CBOMX JICHCTBUM C YUE€TOM BJIUSHUS HA OKPY>KAIOIIYIO CPEAY, BOZMOKHBIX
rJ1I00aJIbHBIX MOCTIEACTBUH.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynprare m3ydeHus (U3MKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y obOyuaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIC PE3YIbTAThl, BKIIOYAIOIINE
MO3HABATENIbHBIE  YHUBEpPCAJbHbIE  yueOHbIE  JEHCTBUSA,  KOMMYHUKATUBHbBIC
yYHUBEpCaJIbHbIC yUeOHbBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIE YU€OHBIC JCHCTBHSI.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
ba3oBble Jioruvyeckue a1eiicTBUA:

BBISIBJSITH M XapaKTepHU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB (SIBJICHUN);

yCTAaHABIWBAaTh  CYIIECTBEHHBIA  NPU3HAK  KJIACCH(PUKAIMM,  OCHOBAHUS
TUTs1 000OIIEHNUSI U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
Y HAOJTIOICHUSIX, OTHOCSIIIUXCS K (PU3NYECKUM SIBIICHHUSIM;

BBISBIISATH MPUYMHHO-CICACTBEHHBIC CBS3M NPH H3YYCHHHM (U3MYCCKUX SIBICHUI
U TIPOIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIb30BAHUEM JICIYKTUBHBIX M WHIyKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3NMUECKUX BEITUYMNH;

CaMOCTOSTENILHO BBIOMpATh CHOCOO pelieHuss ydeOHOW (Qu3nyeckor 3amadu
(cpaBHEHME HECKOJIBKUX BApUAHTOB PEIICHHUS], BHIOOp HanboJee NOIXO0IAIIEr0 C yYeTOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTe/LCKHeE AeHCTBUSA .
MCII0JI30BAaTh BOIIPOCHI KAK UCCIIEA0BATEILCKUI HMHCTPYMEHT MO3HAHMSI;
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IPOBOJHUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOKHBIM
bu3HUeCKUil SKCIEPUMEHT, HEOOIBIIIOE UCCIIETOBaHNE (DU3UIECKOTO SIBIICHUS;

OILICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B XOJI€
UCCIIENOBAaHUS WM SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIHpPOBaTh OOOOIIEHHS M BBIBOJABI [0 pe3yJibTaTaM
MIPOBEJICHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3UUECKUX TMPOIECCOB,
a TakKe BBIIBUTaTh MPEANOJOXKEHUSI 00 HX Pa3BUTUM B HOBBIX YCIOBHUSIX
Y KOHTEKCTax.

Pab6ora ¢ undpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbI, HWHCTPYMEHTBI W 3alpOChl IIPH IIOUCKE
1 oTOope MHPOPMALMK WM JAHHBIX C YYETOM HPEIJIOKEHHOM y4yeOHOW (pU3HYECKOM
3a]1a4y;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U  UHTEPIPETHPOBATh  HUH(POpPMAIIHIO
Pa3IMYHBIX BUIOB U (POPM IPEICTABICHMUS;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMy MpeACTaBICHHUS HHPOpMaluu
U WJUTIOCTPUPOBATH PEIIAEMBIE 3a/1a4d HECIOXKHBIMA CXEMaMHM, JAHarpaMMaMy, WUHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KoMmyHukaTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIe eHCTBHUS
O0menne:

B XO0Ji€ OOCYXJeHHUs yueOHOTO Marepuaia, pe3yiabTaToB Ja0OpPaTOpPHBIX pPadOT
¥ TIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEeMbl M BBICKAa3bIBAThH
UJeU, HAalEIECHHblE Ha pelIeHUWEe 3aJaud M MOJAJIep)KaHue OJlarokenaTeabHOCTH
OOIIICHNS;

COTIOCTABJIATh CBOU CYXKICHHUS C CYXACHUSMU JPYTHX YYaCTHHKOB JWajora,
OoOHapyXUBaTh pPa3IM4YMe U CXOACTBO MO3UIIMII;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUChMEHHBIX TEKCTAX;

NyOIMYHO TIPENCTaBISTh PE3yJbTaThl BBIMOJIHEHHOTO (PU3MYECKOTO  OIbITa
(3KCcTIepUMEHTA, UCCIEAOBAHUS, IPOEKTA).

CoBMecTHasI 1€ATEJIbHOCTD (COTPYAHMYECTBO):

MMOHUMATh M UCTIOH30BATh PEUMYIIECTBA KOMAHHOW U WHIUBUyJTBHON paOOTHI
MIPH PEIIeHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

NPUHUMATh IIeJIM COBMECTHOM JACSATCIBHOCTH, OPTaHW30BBIBAThH JEHCTBHS IO €€
JOCTIKEHUIO: PACTIPEIEISITh PO, 0OCYXKIATh MPOIECCHl M Pe3yJbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KA4€CTBEHHOTO PE3YJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaHIbI;

OIICHWBATh KAauyeCTBO CBOErO0 BKJIaga B OOMUNA TPOIYKT MO KPUTEPHSM,
CaMOCTOSITENIEHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.
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PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranm3zanms:

BBISIBJISITH IIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOYyrOIUX
IUIA perieHus: GU3NYecKux 3HaAHUM;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHIUBUAYAJIbHOE,
IOPUHATHE PELIEHUS B IPYIIIE, IPUHATUE PELICHUM TPYIIION);

CaMOCTOSITENIFHO COCTAaBJISITh AJITOPUTM pEIIeHUs (PU3NUECKON 3a/ayil WM TUIaHa
WCCJICIOBAaHMUsI C YYE€TOM HMEIOIIUXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MIPEAIaracéMble BApUAHThI PEILICHUN;

MIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3 PEUICHUE.

CaMOKOHTPOJIBb:

JaBaTh OIICHKY CUTYAIlMH | MPeJiaraTh TUIaH €€ N3MECHEHUS;

OOBSCHATh TMPUYUHBI TOCTYDKCHHS (HEAOCTHIKEHUS) PE3yIbTaTOB ICATEIHHOCTH,
JaBaTh OIICHKY MPHOOPETCHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATCILHOCTh (B TOM 4YHCIE B XOJ BBITOJTHCHHS
(GU3MUEeCKOr0 HCCIIEIOBAaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlUl, yCTAHOBICHHBIX OMMOOK, BOSHUKIITNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IICJIH U YCIIOBHSIM.

IMOUMOHAIbHBIN HHTEJJIEKT:
CTaBUTh ce0s Ha MECTO JIpyroro 4ejoBeKa B XOAE clopa WIH JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYIOTO.

IIpunsiTue cedst U Apyrux:
MpU3HaBaTh CBOE TNIPaBO Ha OMMOKY MpU peuieHuH (PU3NYECKUX 3aaad
WJIY B YTBEPKIACHHIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYTOro.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OCBOCHUS MPOTpaMMbI MO (U3HKE K KOHIYy OOydeHus
B 7 KJ1acce:

[IpenmerHpie  pe3ynbTaThl Ha  0a30BOM  YypOBHE  JOJDKHBI — OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCA YMEHHIA:

WCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XHUMUYECKUE SIBJICHHs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJEIlb, THUIOTE3a, CAMHUIBI (DU3MUYECKUX BEIWYHH, aTOM, MOJEKYyJa,
arperatHble COCTOSIHUSI BeIIecTBa (TBEpIO€, *KHUJAKOE, ra3000pa3HOE), MEXaHHYECKOE
IBWKCHHE  (paBHOMEpDHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaCKTOpHS,
paBHONEHCTBYOIIass cui, aedopmarms (ympyras, TIUIacTHUecKasl), HEBECOMOCTb,
COOOUIAIOIINECS COCYbL;

paznuyath sBiueHus (auddysus, TerIoBoe JBM)KEHUE YACTHIl BEIIECTBA,
paBHOMEpHOE JIBI)KEHHE, HEPAaBHOMEPHOE JIBIKEHUE, MHEPLUS, B3aUMOJCHUCTBUE TET,
paBHOBECHE TBEPABIX TN C 3aKPEIUICHHOW OChIO BpAICHMA, Iepelavya JaBJICHUS
TBEPAbIMH TEJIaMHU, KUIKOCTSIMH U ra3aMu, aTMOC(EpHOE aBJICHUE, MJIaBaHUE Te,
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IPEBpALICHUsS] MEXAHWYECKOW SHEpPruu) MO ONHCAHMIO HMX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh MpPOSBICHUE W3YUYCHHBIX (PU3MUECKHUX SBICHUHA B OKPYKAIOIIEM
MUpE, B TOM YHclie (PU3UUECKUE SIBJICHUS B IPUPOE: TPUMEPHI IBIKEHUS C Pa3TUIHBIMU
CKOPOCTSIMM B JKMBOW M HEXHUBOW IpHUpPOJE, NEUCTBUE CUJIBI TPEHUS B IPUPOIE
U TEXHHKE, BIUSHHUE aTMOC(PEPHOTO AABICHUSA Ha >KMBOM OpraHU3M, IUIaBaHHE PHIO,
pplYard B TEJ€ YeJIOBEKa, IPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJICISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUIA;

OMUCHIBATh M3YyYCHHbIE CBOWCTBA Tel M (PUINYECKUE SBICHUS, HCIONb3Ys
(¢u3nyeckue BeIMUMHBI (Macca, 00beM, IUNIOTHOCTh BEILLECTBA, BPEMsI, IyTh, CKOPOCTb,
CPEIHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tela, CUJla TPEHHUS, 1aBJICHUE
(TBepmoro Tena, XHUJIKOCTH, Tas3a), BBITAIKUBAIOLIAs CUjIa, MeXaHudeckas paloTa,
MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJbl, KO3()(UIMEHT MOJIE3HOr0 JAEeHCTBUS
MEXaHU3MOB, KMHETHYECKas U NOTEHLMAJIbHAS SHEPrus), NpPU OMHCAHUHM MPABUIBHO
TPAKTOBATh (PU3UUYECKUIN CMBICII UCIOIb3yEMbIX BEJIMUMH, UX 0003HAYEHUS U €IUHULIBI
(U3HUECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLUIME JAHHYIO (PUINYECKYIO
BEJIMYMHY C JIPYTMMU BEIMYMHAMH, CTPOUTHh T'paQUKA H3YYEHHBIX 3aBUCHMOCTEHN
(pu3nYECKUX BEJTUYNH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3MYECKHE SBICHHUS U TPOLIECCHI, UCIONb3YS
npaBuiia CIOXKEHHsI Cuil (BIOJIb OMHOM TpsiMoii), 3akoH ['yka, 3akon Ilackains, 3axoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «3010TO€ MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON HHEpruu, MpH 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA Y 3aIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKHUE SIBJICHUSA, NPOLECCHl U CBOMCTBAa Tell, B TOM YHCIE
U B KOHTEKCT€ CHUTyalud NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISABIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOrMYecKux IIaroB
C UCTIOJIb30BaHNEM 1—-2 M3ydeHHBIX CBOMCTBA GU3NUECKUX SABICHUH, PU3NUECKUX 3aKOHA
WJIM 32aKOHOMEPHOCTH;

pemaTrh pacueTHble 3ajayu B 1—2 ACHCTBUS, UCMONB3YS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/Ja4M 3alHUChIBATh
KpaTKOE YCJIOBUE, IMOJACTaBIATh (PU3NYECKUE BEIWYMHBI B (POPMYJBI M MPOBOIUTH
pacyeThbl, HaXOIUTh CIIPABOYHBIE JTAHHbIE, HEOOXOAUMBIE /1JIs1 pEUICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOTYYECHHON (PU3UYECKON BETNUHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOUIM (U3HUECKHX
METO/I0OB, B OIHMCAaHUM HCCIEAOBaHUS BBLACIATH IPOBEPSIEMOE IMPEIIOIOKEHUE
(rumotesy), pa3anMyaTh U MHTEPIPETUPOBATH MOTYUECHHBIN Pe3yIbTaT, HAXOJUTh OITUOKU
B XOJI€ OMBITA, TPOBOJUTH BBIBOJBI IO €0 PE3YyJIbTaTaM;

IPOBOJNUTH ONBITHI MO HAOMIOAECHUIO (PU3NYECKUX SIBICHUNW WM (PU3HUYECKUX
CBOMCTB Ten: (OpMyIHMPOBATh IMPOBEPSEMBbIE MPEAMNOIOKEHH, COOMpPATh YCTAaHOBKY
U3 MPEIIOKEHHOrO0 O00O0pYyJOBaHMs, 3alUCHIBATh XOJA ONbITa U (HOPMYIHpPOBAThH
BBIBO/JIBI;
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BBITIOJIHATD TPSMbIE WU3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MacChl Tela, o0beMa,
CIJIBI M TEMIIEpaTypbl C HCIOIb30BAHHEM aHAJOrOBBIX M LUMPOBBIX NPUOOPOB,
3aMuChIBaTh TOKa3aHUS TPHOOPOB C YUYETOM 3aJaHHOW aOCOJIOTHOW TOTPEITHOCTH
U3MEpPECHUH;

MIPOBOAMTDH MCCIIEOBAHNE 3aBUCUMOCTH OJJHOM (PU3NUECKON BEIMUUHBI OT JIPYron
C MCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBHXKYIIETOCS
TeIa OT BPEMEHH IBWKCHHS TEJa, CHJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEH Tel W HE3aBUCHUMOCTH CHUJIBI TPEHHs OT IUIOIIAIu
CONIPUKOCHOBEHMS TE€J, CHJIBI YIIPYTOCTU OT YJJIMHEHHUS MPY>KUHbBI, BBITATKUBAIOILICH
CWIbl OT oO0bemMa IMOIrpYy>KEHHOW YacTH Tella M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTH T€JIa, OT MIyOHHbI, HA KOTOPYIO OTPYKEHO TEJI0, YCIOBUI
IUTaBaHUS TEJl, YCIOBUN paBHOBECHsI pbhluara M OJOKOB, y4acTBOBaTh B IJIAHMPOBAHUU
y4eOHOIr0 HCCIEI0OBaHUs, COOMpaTh YCTAHOBKY M BBIIIOJHATh H3MEPEHMS, CIEAys
OpEUIOKEHHOMY IUIaHY, (PUKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHMOCTH
(U3MUECKUX BEJIUMYHMH B BUJIE NPEIJIOKEHHBIX TAOJIUIl U TPaQUKOB, IPOBOIUTH BHIBOJIbI
0 pe3yJbTaTaM UCCIEeI0BAHMUS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMs] (U3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUJAKOCTH W TBEPAOTO TeNa, CUja TPEHUS CKOJBXEHUS, [aBJICHUE BO3/AYyXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIONIAs HAa TOTPY>KEHHOE B JKUJKOCTH TEJI0, KOAPPULIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), ClEAys MNPEJIOKEHHOW HHCTPYKIUU:
MIPU BBIMOJIHEHUU U3MEPEHUN COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISITH
3HAYEHHUE NCKOMOM BEJINYHUHBL;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpH padore ¢ J1adopaTopHBIM
00opyI0BaHHEM;

UMETh TPEJCTaBICHWE O NPUHLMIAX JEUCTBUS TNPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY Ibl, OapOMETp, phIyar,
HOJBUKHBIA U HETIOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C HUCMOJIb30BAHUEM MX OMUCAHUA (B TOM YHUCIE: MOJUIUIHUKHA, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHI IpPEcC, MAHOMETP, BBICOTOMEp, MOPLIHEBOM HAacoc,
apeoMeTp), MUCIONb3ysl 3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUH M HEOOXOIUMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH MpUMEPbl (HAXOAUTh WHGOPMAIUIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B IOBCEJHEBHOM >KM3HM JUisl oOecreyeHus
O0e3omacHOCTH TMpU OOpameHuH ¢ NpudoOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 370POBbsI U COOJIIOICHUS] HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpY KaroIen
cpeng;

OCYIIECTBIISITh OTOOpP MCTOYHUKOB MH(popMmanuu B MHTepHeTe B COOTBETCTBUU
C 3aJIaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUI U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAETATH MHPOPMAIUIO, KOTOPasl SIBJISIETCS MPOTUBOPEUNBOM
WM MOXET ObITh HEJOCTOBEPHO;
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UCIOJIb30BaTh MPU BBINOJHEHUM YYE€OHBIX 3a/laHUi  HAYyYHO-TIOMYJISIPHYIO
aUTepaTypy (U3MUECKOro CoJepKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTtepHer, BiajeTb NpUEMaMHd KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B PYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(GOPMAIIMU, B TOM YHUCIIC ITyOIMYHO MPOBOAUTH KPATKHUE COOOIICHUS
O pe3yJbTaTax TMPOEKTOB WM Yy4eOHBIX HCCIAEAOBaHUMN, MPU STOM TPaMOTHO
WCIOJIb30BaTh M3YYCHHBIM MOHATHIHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALIUEH;

MIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUHN paCIpeIesITh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C OCTABICHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBIIIOJHEHUEM IIJIaHA
JEHCTBUM, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JACSITEIBHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIIHX.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3MKE K KOHILY OOydeHUs
B 8 Ki1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:
VICIIOJIB30BaTh MOHITHUS: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE IBUKEHUE ATOMOB
U MOJIEKYJ, arperaTHbIe€ COCTOSIHMS BEIECTBA, KPUCTAUIMYECKUE U aMOpdHBIE Tena,
HACBIIICHHBIM U HEHACBHIILICHHBIN NIap, BIA)KHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSS
DHEPrusl, TEIUIOBOW JIBUTaTENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsill, DIEKTPUUYECKOE
0JI€, TPOBOJHUKHU U JUDJICKTPUKH, TOCTOSHHBIN JNEKTPUUECKUI TOK, MATHUTHOE TIOJIE;
pasnyath sIBJICHUA (TEIIOBOE PacCIIMPEHUE U CxKaThe, TeIionepeaada, TemioBOe
paBHOBECHE, CMayuMBaHWE, KANWUISIPHbIC SIBJICHUS, MCIIAPEHHUE, KOHJCHCALWs,
IJIABJICHHUE, KpUCTAJUTA3ALUS (oTBepaEBaHuUE), KUIICHHUE, TerIonepeaaya
(TeTIONPOBOHOCTD, KOHBEKIIMS, H3TyY€HUE), DJICKTpU3aIUsl TeJ, B3aUMOJICHCTBUE
3apsoB, JNCUCTBUSL DJIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKAHHWE, B3aMMOJCHCTBHUE
MarHuTOB, AEHCTBME MArHUTHOIO MOJII HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMA) 10 ONUCAHUIO HX XapPaKTePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE HM3YyUYCHHBIX (DU3NYECKUX SIBJICHUN B OKPYKArOIIEM
MHpEe, B TOM 4HCle (U3NUECKUE SIBJICHUS B TPHUPOJIC: MOBEPXHOCTHOE HATSIKEHUE
U KanwUISIpHBIE SIBJICHUS B TPUPOAE, KPUCTALIBI B mpupone, uzinydeHue CoJiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHHWE POCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUYECKHUE SIBICHUS B aTMOC]epe, AIEKTPUUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiid, apeid MoarCcoB, POJIb MATHUTHOTO TOJIS JIJIS )KU3HHU Ha 3eMJie, MOJSIPHOE
CUSHHE, TPU OSTOM MEPEBOAUTH MPAKTUYECKYIO 3ajady B Y4ueOHYIO, BBIACISThH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBJICHUM;
OMHCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DU3UYECKUE SIBJICHHS, MCIOJIb3YS
(¢u3ryuecKre BENMYMHBI (TeMIepaTrypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI,
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yJelibHas TEIUIOEMKOCTh BEIIECTBA, y/AeJbHAas TEIUIOTa IJIAaBJICHUS, YAeJbHAs TEIUioTa
napooOpa3oBaHus, yJelibHAas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PUIUEHT IMOJIE3HOTO
JNEUCTBUSL TEIUIOBOW MAIIWHBI, OTHOCUTEJbHAS BJIAXHOCTh BO3/yXa, JJICKTPUUYECKUIN
3apsl, CUJIa TOKa, SJEKTPUUECKOE HAMPSHKEHUE, COMPOTUBICHUE TPOBOJHUKA, YACIbHOE
CONPOTHUBIIEHUE BEIIECTBA, pa00Ta U MOLIHOCTh 3JIEKTPUUYECKOr0 TOKA), IPH OMUCAHUU
NPaBUJIBHO TPAKTOBATh (U3MUECKUI CMBICI HCIOJIb3YEMbIX BEJIMYMH, OOO3HAYCHUS
U eIUHUIBl (U3MYECKUX BEIMYHMH, HaXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(GU3NYECKYI0 BEIWYWHY C JPYTHUMH BEIUYMHAMH, CTPOUTHh TPaPuKA H3YICHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJIUYMNH;

XapaKTEepHU30BaTh CBOMCTBA TN, (PU3MYECKUE SIBIECHUS U MPOLIECCHI, UCIOIb3Ys
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHUS BEIIECTBA,
MPUHITUI CYTIEPIIO3UIINY TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHUS 3apsiia,

3akoH Oma JJis ydacTka uenu, 3akoH J[koyig-JIeHna, 3aKkoH COXpaHEHHUs! SHEPTHH,
P 3TOM YMETh (POPMYJIMPOBATH 3aKOH U 3aMTMCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3UUYECKHUE MPOLIECCHl U CBOMCTBA TEJl, B TOM UHUCIE U B KOHTEKCTE
CUTyallMii  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATh  NPUYUHHO-
CIIEJICTBEHHBIE  CBSI3U, CTPOUTh OOBSICHEHHME M3 1-2  JIOTMYeCKHX  IIaroB
C WCIIOJIb30BaHHEM 1-2 W3y4YeHHBIX CBOWCTBA (U3MYECKUX SIBICHUN, (UINIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacueTHble 3anayu B 2—3 JACHCTBUS, WCIONB3YS 3aKOHBI W (OPMYJIBI,
CBA3BIBAIOIIME (PU3MUECKHIE BEIMUMHBI: HA OCHOBE aHaJIN3a YCIOBUS 33/1a4M 3alIMChIBATh
KpaTKOE€ YCJOBHUE, BBISIBISATH HEAOCTATOK JAHHBIX [JIs pEUIEHUs 3a/iaud, BLIOUpATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE VISl €€ PEIIeHUs, POBOJAUTH PACUETHI U CPABHUBATH
MOJTYYE€HHOE 3HAaUeHUE (PU3NUECKON BETUYUHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (U3HMUECKUX
METO/IOB,  HWCIOJb3YyS  OMNMCAaHUE  MCCIENOBAaHUA,  BBIACIATH  MPOBEPSEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABUIBHOCTh TMOPSAKA MPOBEICHUS HCCIEIOBaHUS,
MIPOBOAUTH BBIBO/IbI;

MPOBOJUTHL OIBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUM WU (PU3MIECKUX
CBOMCTB TeJ (KamWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro oobema,
TEMIIEPATYPbl, CKOPOCTU MPOIIECCA OCTHIBAHUSI U HArpEBaHUA MPU U3IyYEHUU OT L[BETA
u3Nydarome  (MOrJIoNaroIie)  MOBEPXHOCTH, CKOPOCTh  HMCIAPEHUs]  BOJbI
OT TeMIepaTypbl XUIKOCTH M IUIOWAAM €€ I[IOBEPXHOCTH, JJIEKTpU3AlUs Tl
U B3aUMOJICUCTBUE DJICKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, IEUCTBUSL MATHUTHOTO TOJIA
Ha TPOBOJAHUK C TOKOM, CBOMCTBA SJEKTPOMArHUTA, CBOWCTBA 3JICKTPOJBUTATEINS
MOCTOSIHHOTO  TOKa): (opMyJIMpoBaTh MPOBEPSiEMbIE MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHUS, ONMCHIBATH X0/ OTBITA U (hOPMYTUPOBATH
BBIBO/IbI;

BBINIOJIHATDh TPSMbIE HW3MEPEHUS TEeMIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKa, HAaNpsDKEHHs C MCIOJb30BAHHEM aHAJIOTOBBIX MNPHUOOPOB
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U JIaTYUKOB (DU3UYECKUX BEIIUYMH, CPABHUBATh PE3YyJbTaThbl HM3MEPEHHUH C ydyeToM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (hM3HUECKON BETUUYHMHBI OT JIPYTOi
C UCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHI (3aBUCHMOCTH CONPOTHUBIIEHUS MPOBOJHHUKA
OT €ro JJIMHBI, IJTIOIIA/IA MONEPEUYHOT0 CEUEHHUS U YACIBHOTO COMTPOTUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UIYIIETO YEpe3 MPOBOJHMK, OT HANPSKEHUS HA MPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEOBATEILHOIO W MapauiebHOTO COEIUHEHUM MPOBOJAHHUKOB):
IUTAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH W3MEPEHUS, CIEIYS
MpeJIoKEHHOMY TUIaHy, (PUKCHpPOBATh PE3yJbTaThl MOJTYYCHHON 3aBHCHMOCTH B BUJC
TaOJIUI ¥ TPAPUKOB, IPOBOAUTH BHIBOJBI IO PE3YJIbTaTaM UCCIIEI0BAHUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (DU3UUECKUX BEJIMYUH (yIeIbHAs TEMIOEMKOCTh
BEIIECTBA, CONMPOTUBICHUE MPOBOJAHHUKA, pab0Ta U MOILIHOCTh 3JEKTPUUYECKOIO TOKA):
IJIAaHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
PEIJI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAYCHUE BETTUYHHBL;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAHUEM HUX OMHUCAHUA (B TOM YMCIIE: CUCTEMa OTOIJICHUS JOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIepMETp, BOJBTMETpP, CUETYUK AIIEKTPUUYECKOU
SHEPIUU, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUYECKHE NPEJOXPAHUTEIH, DJICKTPOMArHUT, 3JEKTPOJBUTATEIb
MOCTOSIHHOTO ~ TOKA), MCHOJb3ysS 3HAHMS O CBOMCTBaX (PU3UYECKUX SIBICHHM
U HeoOxoIMMble (hU3UUECKHEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE MPUOOPHI
M0 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, JIBUraTellb BHYTPEHHEIO CrOpaHHs, 3JIEKTPOCKOI, PEOCcTaT), COCTABIATH
CXEMbI 3JIEKTPUYECKUX LIETEH C MOCIEAOBATENbHBIM M NapajlyIeIbHbIM COECTUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpPUMEpPax) MNPAKTHUUYECKOrO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B IMOBCEJHEBHOM >KM3HM JUisl oOecreueHus
O0e3omacHOCTH TMpu OOpalieHU C NpuOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MOBEJICHUS B OKpYKarouei
cpene;

OCYLIECTBJISAITh MOUCK HHPopMauuu (u3nueckoro cozepxkanuss B HHTepHeTe,
Ha OCHOBE HMEIOLIUXCS 3HAHUW M MyTeM CPAaBHEHMS OIMOJHUTEIbHBIX HMCTOYHUKOB
BBIICTIAITh MH(OPMALMIO, KOTOpas SBISACTCS NPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (U3HUECKOro COJEp)KaHUs, CIPaBOYHBIE MaTEpUajbl, PECypChl CETH
WNurepHer, BiIageTh MpUEeMaMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
nH(pOpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE NMHCBMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUs, 0000mIas
UH(POPMAIIMI0O M3 HECKOJbKUX HCTOYHUKOB, B TOM YHKCJIE MyOJMYHO MPEICTaBIATH
pe3yabTaThl MPOEKTHON WM HCCIEAOBATENBCKOW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIOJb30BaTh M3yUEHHBIM MOHATUMHBIN ammapaT Kypca (QU3UMKH, CONPOBOXKAATH
BBICTYILJICHUE NTPE3EHTALUEN;

IpPU BBIIOJHEHUN YUYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX IMPOLECCOB
pacnpenenaTb 00sI3aHHOCTU B TPYIE B COOTBETCTBUU C IOCTABJICHHBIMU 3a/1ayami,
CIEIUTh 3a BBINOJHEHUEM IIJJaHA [JEHCTBUA M KOPPEKTUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACITEIBHOCTb TPYIIIbl, BBICTpaBaTb KOMMYHHUKATHUBHOE
B3aUMOJICHCTBHE, MMPOSIBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3UKE K KOHILY OOydeHUs
B 9 KJ1acce:

[IpenmetHple  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJDKHBI — OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YUAOIIMXCSI YMCHUM:

WCTIONBL30BaTh TMOHSATHUS: CHCTEMa OTCYETa, MaTepuajibHash TOYKa, TPAEKTOpHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOTo JBMXKEHUs, nedopmamus (ympyras, IiacTHUYecKas),
TPEHHE, ICHTPOCTPEMUTEIHHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KHU, IIEHTP TSKECTH,
a0COJIFOTHO TBEPAOE TEJO, IIEHTP TAKECTHU TBEPJIOTO TeJa, paBHOBECHE, MEXAHUYECKUE
KoJieOaHWs W BOJHBI, 3BYK, MH(Pa3ByK W YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJIa 2JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTH, CIEKTPHI
WCIyCKaHUs U TOIJIOLIEHUsI, alibda-, 0eTa- U raMma-u3aydeHusi, U30TOIbI, siAepHas
SHEPIreTHKa;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBMKEHHE, CBOOOAHOE MaJcHUE TEJl, pABHOMEPHOE
JIBIKCHUE TI0 OKPYXXKHOCTH, B3aUMOJIEHCTBUE TeJ, PEAKTUBHOE JBIKEHHUE,
KoJie0aTenbHOe JBMXKEHHE (3aTyXaloIllMe M BbIHYXXIEHHbIE KOJeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSIMOJIMHEIHOE PACIIPOCTPAHEHUE, OTPAKECHHE
U MPeJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIokKeHHEe OEJIOro CBeTa
B CHEKTP M CIIOXKEHHE CIEKTpaJbHbIX I[BETOB, IUCIIEPCUS CBETa, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOTO CIIEKTPa U3JIyYEHHUs) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (U3UYECKOE
SIBJICHHE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIIEM MUPE
(B TOM umcie puznueckue SBJICHUS B IPUPOJIC: IPUIUBLI U OTJIUBBI, JIBUKCHHE TIJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHAE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHMUYECKHEe BOJHBI, I[yHAaMH, 03XO, I[BETa Tell,
ONTHYECKUE  SBJICHUS B  MPUPOJE, OHOJOTUYECKOE  JICUCTBHE  BUIUMOTO,
yIbTParOIECTOBOTO M PEHTIEHOBCKOTO M3JyYE€HHH, €CTECTBEHHBIM pPaJlOaKTUBHBIN
(G oH, KOCMUUYECKHE JTyUH, PAIMOAKTUBHOE U3TyUYE€HUE IPUPOJIHBIX MUHEPAJIOB, ICUCTBHE
PaIMOAKTUBHBIX HW3JIYYEHHM Ha OpraHu3M 4YejoBeKa), IpU HTOM MEPEBOAUTH
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NPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO, BBIJICIATh CYIIECTBEHHBbIC CBOMCTBA (IIPU3HAKH)
(du3nyecKuX SBICHUH;

OMKCHIBATh M3YyYCHHbIE CBOMCTBA Tel M (DU3UUECKUE SIBJICHHS, MCIOJb3YS
¢usnyeckue BENIWYUHBI (CPEelHSAS U MTHOBEHHAss CKOPOCTh Tejla MPH HEPAaBHOMEPHOM
JIBW)KEHUHU, YCKOpPEHHE, MEepeMENIeHHe, MyTh, YrjioBas CKOPOCTb, CUJa TPEHHs, cuja
YOPYTOCTH, CUJia TSHKECTH, YCKOpPEHHE CBOOOJHOrO MaJIeHUs, BeC Tella, UMITYJIbC Tena,
UMITYJIbC CUJIbI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMANIbHAS SHEPIus Teja,
MOJHATOTO HaJ MOBEPXHOCTBIO 3€MJIM, MOTCHLHAJIbHAs HEPrUsl CHKATOU NPYKUHBI,
KMHETUYECKasl SHEPTUsl, MOJHAs MEXaHUYEeCKas SHEPrusl, NEPUOJ U YaCTOTa KOJIeOaHUM,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHAa, CKOPOCTb CBE€Ta, I0OKa3aTejb
MPEJIOMJIEHUSI Cpelibl), MPU ONHCAHMM TPABUIBHO TPAKTOBAaThb (PU3UYECKUN CMBICI
UCIOJIb3yEMBIX BEIMYMH, O003HAUYEHUS U €IUHUIBI (PU3MUECKUX BEJIMYMH, HAXOAMTH
(opMyJibl, CBS3BIBAIOLIUE JaHHYIO (PM3UYECKYIO BEJIMYHHY C JAPYTMMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U IPOLIECCHI, UCIOJB3YS
3aKOH COXPAHEHMS 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHHSI, MPUHLHUII CYyHEPIIO3UIINH
CWJI, TPHUHIMI OTHOCHUTENbHOCTH [anwmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U NIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO
M MacCcoOBOTO YHCENl NpH SACPHBIX peakUHsX, Npu 3ToM (OpPMYJIUpOBaTh 3aKOH
Y 3aIIMChIBATh €r0 MATEMATHYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTYyallMii  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIBIATh  MPUYUHHO-
CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBACHEHHE U3 2—-3 JIOTUYECKUX  IIaroB
C HCIIOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBAa (PU3UYECKHUX SBJICHHM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemaTh pacueTHble 3a7aud (OMUpAIOIIMECs Ha CUCTEMY W3 2—3 ypaBHEHUM),
UCIIONIBb3Ysl 3aKOHbI M (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKHUE BEJIIMYMHBI: HAa OCHOBE
aHaJIM3a yCJIOBHS 33Ja4M 3alMChIBAaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAOIINE WIIU
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pELICHUS,
MIPOBOAMTD PACUETHI M OLICHUBATh PEATUCTUYHOCTH MOTYYSHHOTO 3HaYeHUs (PU3NUecKoi
BEJTUYHHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HUYECKHUX
METO/OB,  HCIOJb3yS  ONMCAHUE  MCCIENOBAaHHS,  BBIACHATH  IPOBEPSEMOE
NPEANoiIOKEHNE, OLICHUBATh NPABWIBHOCTH MOPSAKA MPOBEICHUS HCCIEIOBaHUS,
POBOJUTH BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUN U OMBITOB;

MPOBOJIUTH OMBITHI MO HAOMIONEHNUIO (U3UYECKUX SIBICHUNA WIN (PU3MUECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbIOTOHaA, 3aKOHa COXpaHEHUs SHEPTHUH,
3aBHCHMOCTH TIepro/ia KoeOaHui Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPY>KUHBI M HE3aBUCUMOCTb OT aMIUIUTYAbl MajblX KOJ€OaHUW, MPSMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, pPa3loXKEHUE OeNIoro CBeTa B CIEKTP, HU3yueHHE CBOMCTB
M300paKEeHMs B TJIOCKOM 3€pKaJie U CBOWCTB M300paKEHUS TPEIMETa B COOMparomei
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JIMH3€, HAOJI0JJCHUE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITEIILHO
coOupaTh yCTaHOBKY M3 M30BITOUYHOrO HabOpa 00OpYyI0BaHMs, ONUCHIBATH XOJ OIBITA
U €r0 pe3yNbTaThl, (GOPMYIHPOBATH BHIBOBI;

IPOBOJUTH IPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHUM, ONPEAEIss CpeaHee
3HaYeHUE HU3MEpsSeMO BeIMUMHBI ((POKYCHOE pacCTOSHUE COOWpAaroiel JIMH3bI),
000CHOBBIBaTh BBHIOOP CIOC00a U3MEPEHUS (M3MEPUTEINHHOTO TPUOOpPA);

IPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C UCIIOJIB30BAHUEM
OPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBUIKEHUU
0e3 Ha4aJIbHOW CKOPOCTH, TIEpHOJa KOJIeOaHUH MaTeMaTUYECKOT0 MAasSTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH yIja OTPa)XEHHsI CBETa OT yIJjla MaJeHUs U YIJa HpeJoMIICHUS
OT yTJIa MaJieHNsl): TNIAHUPOBATh UCCIIETOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(uKcupoBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEJIUYUH B BHJIE
TaOJIUL ¥ TPAPUKOB, IPOBOAUTH BHIBO/BI IO PE3YJIbTAaTaM UCCIIEI0BAHUS;

MPOBOANTh KOCBEHHBIE H3MEpEHUs (PU3UUECKUX BEIWYUH (CpeHssi CKOPOCTh
U YCKOpPEHHE Tea PU paBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOIHOTO MaJeHMs,
KECTKOCTb TPYXKHUHBI, KOI(DPHUIMEHT TpeHUs CKOJIRKEHUSA, MeXaHudeckas paboTa
M MOIIHOCTh, YacTOTa W TMEpHoJ KoJeOaHWH MaTeMaTHYeCKOro M MPYKUHHOTO
MasiTHUKOB, OTITUYECKAas Crjla COOMPAIOILEH JTMH3bI, paJHOaKTUBHBIN (DOH): TUIAaHUPOBATH
U3MEpeHHs, coOUpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U BBIMIOJNHATH H3MEPEHHUS,
clenysl PeAsIOKEHHON MHCTPYKIINH, BBIYMCIISATh 3HAUCHUE BEIMYMHBI M aHAJTU3UPOBATh
MOJTyYEHHBIE PE3YJIbTATHI C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

coON0IaTh MpaBWIa TEXHUKM O€30MaCHOCTH MpHU padoTe ¢ J1abopaTOpHBIM
o0opyI0BaHHEM;

pa3ianyaTh OCHOBHBIE MMPU3HAKU M3YUEHHBIX (DU3HUECKUX MOJEJECH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHMK CBETa, Jyd, TOHKAas JIMH3A,
IUTaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIUIBl ACHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C HCHOJB30BAaHWEM HUX OMNHCAHMUA (B TOM 4YHCIE: CHUAOMETp, AATYUKU
TIOJIO’KEHUSI, PACCTOSIHUS M YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, IEPUCKOT, GoToarnmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa), UCHOIB3Ys
3HAHUST O CBOMCTBaX (PU3MYECKUX SBJIEHUH W  HEoOXoAuMble (PU3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-TIPAKTUYECKUX 3aj[ad, ONTHYECKHUE CXEMBbl JJI TOCTPOEHUS H300pakeHui
B IJIOCKOM 3€pKajie U coOOMparomien J1H3e;

OPUBOJAUTH HpPUMEPHl (HAXOAWTh HMHPOPMALUI0 O MpPUMEpax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHWM B MOBCEAHEBHOM KHU3HU [UIsI OOecredeHus
0e30MmacHOCTH Ipu oOpalieHuH ¢ OpubopaMu M TEXHUYECKMMH YCTPOMCTBAMH,
COXPAHEHUS 30POBbsI U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOIIeH

cpene;
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OCYIIECTBIIATh NMOUCK MH(OpMalu B MHTepHETE, CaMOCTOSTENBHO (HOPMYIIUPYS
IIOMCKOBBIM 3alpoC, HAXOIUTh IIyTH OIPEACICHHUS JOCTOBEPHOCTH IIOJIy4EHHOU
MH(POpPMAIIMU HA OCHOBE UMEIOLUXCSI 3HAHUN U JI0NOJIHUTENIbHBIX UCTOYHUKOB,;

UCIOJb30BaTh IpPU  BBIIOJHEHUU YYEOHBIX 3aJaHUA HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY, CIPABOYHBIE MaTEpHUAIbl, pecypchl cetu VHTepHET, BIaJeTh NpUEMaMu
KOHCIIEKTUPOBAHHUSI TEKCTA, MPE0Opa30BaHUsI HHPOPMALIMH U3 OJTHOM 3HAKOBOM CHCTEMBI
B JIpYTyIo;

co37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOPMALlMM W3 HECKOJIBKMX MCTOYHUKOB, IyOJUYHO TMPEACTABIATh PE3yJbTaThl
IIPOCKTHOM WJIM HUCCIIEIOBATEIBCKON NEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOIb30BaTh
M3YUYEHHBIM MOHATHMHBIA amnmapaT W3y4aeMoro pasiena (PU3UKH U COMPOBOXKIATH
BBICTYIUICHHUE IIPE3EHTALIMEN C YUETOM OCOOCHHOCTEHN ayUTOPUH 00YUarOIINXC .
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No HanmenoBanue [Iporpammuoe conepxanrie | OCHOBHBIE BUIBI ACSITEIBHOCTH O0YUYaOIIUXCS
/11 pa3zesioB U TEM
y4eOHOro rpeaMera
du3uKa 1 ee poJib B NIO3HAHUHN OKPY KAKOUIEro MUpa
1.1 | ®usuka—nayka dusuka — Hayka o Ipupojie. | BelsBiIeHUE pa3nuunii MexX 1y GU3NISCKUMU
0 IPUPOJIE SIBrieHus npuUpOIbL. Y XUMUYECKUMHU MPEBPALICHUSMH.
DU3NYECKUE SBJICHUS: Pacno3naBanue u kiaccudukanus GU3nIecKux
MEXaHUYECKHE, TCIUIOBBIC, | SIBJICHUN: MEXaHUYECKHUX, TCIIOBbIX,
BJIEKTPUYECKHUE, 3JIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIC, Habmronenue v onvucanue PuU3NUeCKuX sIBICHUIN
3BYKOBBIC
1.2 | ®dusnyeckue 2 dusnyeckre BEIINYNHEL. Onpenenenre UeHbI AEICHUS Kb
BEJIMYUHBI N3mepenue puzmdeckux U3MEPUTEIILHOTO MpUoopa.
BEJIMYUH. OU3HYECKUE N3mepenne nMHEeMHBIX pa3MepoB TEN
npu6opkl. [TorpenHocTs Y TIPOMEKYTKOB BPEMEHH C YUETOM
U3MEPEHUN MIOTPEIIHOCTEM.
Mexnaynaponnas cucrema | Mi3mepenue o0beMa )KUJIKOCTH U TBEPJIOTO Tea.
SJIMHUIL N3mepenune TemnepaTypsl py MOMOIIU
KHUJIKOCTHOTO TEPMOMETPA U TATYHKA
TEMIEPaTypHI.
BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIIOCO00B M3MEPEHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIIPUMEP, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), Y/IAJICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUM, MaJTbIX
POMEXKYTKOB BpeMeHU. OOCyKaeHue
npeiaraéMbIX Croco0oB

1.3.

EcrecTBenno-
HAY4YHBIA METO/T
MMO3HAHUA

Kak ¢usuka u qpyrue
€CTEeCTBEHHBIE HAyK1
M3Yy4YaroT OPUPOY.
EcrecTBeHHO-Hay4HBIN
METO/I IO3HAHUS:
HaOJIIOJICHNE, TOCTAaHOBKA
Hay4yHOI'0 BOTIPOCa,
BBIJBHIKEHHE THITOTES,
AKCIIEPUMEHT 10 TPOBEPKE
TUTIOTE3, O0BICHCHHEC
HaOJIFOJaeMOT0 SIBJICHMS.
Onucanue Gpu3nYeCKux
SIBJICHUM C IOMOIIbIO
MOJIEJIEN

BriaBukeHune runotes, 00bACHIIONIMX IPOCThIE
SIBJICHUS, HAI[PUMED:

— [IOYEMY OCTAHABJIMBAETCS ABMKYLIECECS

110 TOPU30HTAIBHOM MTOBEPXHOCTH TEJIO;

— MIOYEMY B KAPKYIO IOTOY B CBETJION OJCIKIIE
IPOXJIaIHEN, YEM B TeMHOU. [Ipemoxenune
CIIOCOOOB MPOBEPKH TMIIOTES.

[IpoBenenue ucciaenoBanusl 1Mo MPOBEPKE KaKOi-
JM00 TUTIOTE3HI.

[Toctpoenue npoctenux Mmoaenen GU3nIecKux
SIBJIEHUH (B BUJI€ PUCYHKOB UJI CXEM), HAIIPUMEDP
najieHue npeaMeTa; NpIMOIMHEHHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘laﬂbeIe CBCACHUHA

0 CTPOCHHUH BeIIECTBA

2.1

CtpoeHue BelecTra

1

CtpoeHue BellecTna:
aTOMBI U MOJIEKYJIbI, X
pazmepsbl. OIBITHI,
JTIOKa3bIBAIOIITUE
JMCKPETHOE CTPOEHUE
BEIIECTBA

Haburonenue u MHTEpIpeTalus OnbIToB,
CBUETENBCTBYIOMIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJT

C Ucrnoib3oBaHueM (otorpaduit, NOTYyUYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas padoTta o reme: «OueHka
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JIaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenre pa3MepoB MajbIX Tel

2.2 | JIBmxeHue
Y B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBUKEHUE YaCTHIL
BewecTBa. CBsA3b CKOPOCTH
JBIYKEHUS YaCTHI]

C TEMIIEpaTypou.
bpoyHoBCKOE nBUKEHNE,
i dy3us.
B3anmMoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHUE

Y OTTAJIKMBaHUE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBIKCHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u 00BICHEHUE OTIBITOB

10 HAOJTFOICHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
[IpoBenenne u 00OBICHEHUE ONBITOB

110 OOHAPY’KEHUIO CUJI MOJIEKYJIIPHOTO
IPUTSHKCHUS ¥ OTTATKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTAJLTUYECKUX ) TEJL.
BzanmocBs3p Mmexy
CBOMCTBaMH BEIICCTB

B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IM4Uid B CTPOSHUH Ta30B,
XKUJKOCTEH U TBEPIBIX TEJ.

OO0BsicHEHHE MAJIOH COKMMAEMOCTH JKUIKOCTEMN

Y TBEPJIBIX TeJI, OOJIBIION CKUMAEMOCTH Ta30B.
OO0ObsicHeHue coxpaHeHus POPMBbI TBEPIBIX TEN
U TEKYYECTH KUIKOCTH.

[IpoBeneHre onbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YACTHUIIBI HAXOSATCS
B CPEAHEM JaibllIe IPYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHHM BOJIbI

Y CYILLIECTBOBAHHWEM BOJIHBIX OPTaHU3MOB

(MC — Ouomnorus, reorpadusi)

Hroro no pazgeny
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JIBMKeHMEe M B3aMMOIeMCTBHE TeJl

3.1 | Mexanuueckoe Mexannueckoe apmwxenue. | MccnenoBanue paBHOMEPHOTO IBHKEHHUS,
JBIKEHUE PaBrOmMepHOE ONPEIEICHUE €T0 IIPU3HAKOB.
Y HEPABHOMEPHOE Habumoienne HepaBHOMEPHOTO IBHKEHHUS
nBrkeHue. CKopocTs. Y OIIPEJICTICHUE €TI0 OTIIMYUNA OT PABHOMEPHOTO
Cpennsisi CKOpoCTb JBUKCHMSL.
IIPU HEPABHOMEPHOM OnpeneneHne CKOPOCTH PaBHOMEPHOTO
NBWKEeHUU. Pacuer mytn JBUKEHUS (IIapUKa B )KUJIKOCTH, MOJIETTN
Y BPEMEHHU JIBUKEHUS ANEKTPUYECKOTO aBTOMOOMJIS U T.11.).
Onpenenenne cpeHENn CKOPOCTH CKOJIbKEHUS
OpycKa WY [IapuKa M0 HaKJIOHHON IJIOCKOCTH.
Pemenue 3ana4 Ha onpeiesieHNE My TH, CKOPOCTH
Y BPEMEHHU PABHOMEPHOTO JBUKECHMUS.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU
3.2 | Unepuus, macca, SBneHne nHEPUUU. 3aKOH OObsicHEHUE U IPOTHO3UPOBAHUE SBJICHHM,

IINIOTHOCTB

nHepuuu. Bzaumonaerncteue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
II;moTHOCTH BemiecTBa.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00beMa
BEILIECTBA

00YyCJIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOIMT MPH TOPMOKCHHH UK PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMY HEBO3MOXKHO
MT'HOBEHHO IPEKPATHTh ABMKCHUE Ha BEJIOCHIIC]IC
W CaMOKAaTe U T. 1.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JCMOHCTPHPYIOIIUX H3MEHEHHE CKOPOCTH
JBYKCHHSI TEJIAa B PE3yJIbTaTe ICHCTBUS Ha HETO
JIPYTHUX TEJl.

Pemenwe 3amau Ha onpe/ieIeHre MacChl Teja, ero
00beEMa U IUIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €ro MacChl

P B3aUMOJICUCTBUU TEL.

N3mepenue Macchl Tena pa3aTudHbIME CIIOCOOaMH.
Onpenenenue MIOTHOCTH TENA B pe3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00beMa

3.3

Cumna. Bunp! cnn

14

Cuia kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. M3mepenune cuisl

C MOMOIUIBIO TMHAMOMETpA.
SIBiieHue TATOTEHNS U CUIa
TsoKecTU. Cuia TSHKECTH
Ha JPYTUX IJIaHEeTax.

Bec tena. HesecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOpelicTBYIOIIAs CUII.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
1okos1. TpeHnue B mpupoae
Y TEXHUKE

N3yueHne B3aMMOIEUCTBUS KaK IPUYUHBI
U3MEHEHUS] CKOPOCTH TeJIa WU €ro Ae(OpMAaLIHH.
Onucanne peaJIbHbIX CUTyaluil B3aUMOCHCTBHS
TEJ C MOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJAUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yueHne cuiibl yIIpyrocTy.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJIMHEHHUS PE3UNHOBOTO LIHYPA WA IPYKUHBI
(c moctpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyalH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTyaluii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHEeHUE OPOUTATBHOTO ABUKEHUSI IJIAHET

C UCTIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
UHEPLIHH.

N3mepenue Beca Tena ¢ HOMOILIBIO JUHAMOMETPA.
O6ocHOBaHKE ATOTO CIIOCO0A UBMEPEHHS.
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AHnanm3 n MOJCIIMPOBAHHUC SABJICHUS HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE ITOJIyYEHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OJHOMN
IPSIMOM.

Omnpenenenne BEIMYNHBI PABHOIEUCTBYOIIEH
CUIL

N3ydenune cuiibl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS MOKOSI.

Hccnenoanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJICHUSI U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEHN.

AHaJIN3 IPAKTUYECKUX CUTyalNH, B KOTOPBIX
IIPOSIBIISIETCSI IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSl CIOCOOBI €€ YMEHBIICHUS

WIN YBeJIMYeHUs (KaTaHUe Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOJIIMITHAKOB, INIABAHUE BOJHBIX KUBOTHBIX
u ap.).

Pemenue 3anay ¢ ucnosib3oBaHueM Gopmy
JUISl pacyeTa CUIIbI TSHKECTHU, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazgeny

JaBJjieHne TBepPABIX TeJl, dKHIKOCTEeH U ra3o

B

4.1 | laBnenwue. Ilepenaua 3
JABJICHHUS TBEPIBIMU
TEJIAMH, KUIKOCTAMHU

" ra3daMu

Hapnenue. CriocoObl
YMEHBITICHUS U YBETUICHUS
naBicHus. J[aBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHaim3 ¥ 00bSICHEHUE OTIBITOB U MPAKTHYECKUX
CHUTYAIIHii, B KOTOPBIX MPOSBIISETCS CUIIA
JaBJICHMUSL.

O6ocHOBaHME CIOCOOOB YMEHBIIICHHUS
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rasa otr oorema,
TEMIIEPATYPHI.
[Tepenaua naBienus
TBEPIBIMH TEIIAMH,
JKAJIKOCTSIMU M Ta3aMH.
3akon Ilackams

Y YBEJIMUCHUS J1aBJICHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

OT 00bEMa U TEMIIEPATYPHI.

N3yueHnne ocoOeHHOCTEN epeaun JaBICHUS
TBEPABIMH TEJIaMH, KUIKOCTSIMH U Ta3aMH.
O60cHOBaHME PE3YIBTATOB OIBITOB
0COOCHHOCTSIMU CTPOEHUS BEIIIECTBA B TBEPJIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemenne 3ama4 Ha pacyeT AaBJICHUS TBEPIOTO
Tena

4.2

JlaBiieHMe KUIKOCTH

3aBUCUMOCTD JABJICHUS
MKUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUECKHE MAIITUHEL.
I'mppocraTnueckuit
napanokc. CooOrraromuecs
cocyasl. ['napaBamyeckue
MeXaHU3MBbI

HccnenoBanne 3aBUCUMOCTH JaBJIEHUS
KUJKOCTH OT ITyOMHBI IOTPY>KEHHUS U TUIOTHOCTH
YKUJIKOCTH.

Habmronenue u 00bICHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHOBe 3akoHa [Tackais.
N3yuenne cooOmarmuxcs CoCy10B.

Pemenne 3ama4 Ha pacyeT MaBICHUS KUIKOCTH.
OObBsICHEHUE IPUHITUTIA TCHCTBUS
THUAPABIMYECKOTO Mpecca, THEBMATHICCKUX
MaITiH.

AHanu3 1 00BSICHEHUE MTPAKTHUSCKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSIBJICHUE TaBJICHUS
KUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSIHAN
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4.3 | Atmocdeproe AtMmocdepa 3emiu DKCIepuMeHTaIbHOE 00OHAPYKEHHE
JABJICHUE 1 aTMoc(epHOe NaBIeHUE. | aTMOC(HEPHOTO JaBIECHUS.
ITprunHEI CyIIeCTBOBAHUS | AHAIU3 U 00BSICHCHHE OIMBITOB U IPAKTHYECKUX
BO3IyIIIHON 000JI0YKH CUTYyalllii, CBSI3aHHBIX C JCHCTBUEM
3emnu. OnbiT Toppudenam. | aTMocepHOro JaBIICHMS.
Wsmepenne atMochepHOro | OOBICHEHHE CYIECTBOBAHUS aTMOC(EPHI
NaBIICHHS. 3aBUCHMOCTD Ha 3eMJIE U HEKOTOPBIX IUIAHETAX WJIU €€
aTMoc(hepHOro JaBICHUS OTCYTCTBHUSA Ha JIpyTHX IU1aHeTax u JlyHe.
OT BBICOTHI HaJl YPOBHEM OO0BsicCHEHUE U3MEHEHHUS TITIOTHOCTH aTMOC(epbl
mops. [IpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(HEPHOTO
JUISL A3MEPEHUS JaBJIEHUS OT BBICOTHI.
aTMOC(EPHOrO IABJICHHUS Pewrenue 3agau Ha pacyeT aTMOC(EpHOTro
JABJICHUS.
N3yuenue ycTpoiicTBa bapoMeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )KUJKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHApYyKeHUE AEHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX YKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
HA IIOTPYKEHHOE Teso. BeiTankuBaronias OnpeneneHne BbITATKUBAIOUIEH CUIIBI,
B HUX TEJO (apxumMenoBa) cuiia. 3aKOH | IEUCTBYIOIIEH HA TEJIO, OTPYKEHHOE

Apxumena. [TnaBanue Te.
BoznyxoruaBanne

B KHUJIKOCTb.
[IpoBenenue u 006CyX I€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIEH CUJIbI, JEUCTBYIOIIEN HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPy>KEHHOU

B JKMJIKOCTb YaCTH Te€Ja U OT MIIOTHOCTH
AKUIKOCTH.

IIposepka nesasucumocmu 8blmanKugaroujel
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CUTbL, OelcCmeyloujell Ha mejo 8 HCUOKOCMU,

om maccvl meiua.

HccnenoBanue 3aBUCUMOCTH BeCa Tella B BOJE

0T 00b€Ma NOTPYKEHHOM B )KUJKOCTh YACTH TeNa.
Pemenue 3aay Ha MpUMEHEHUE 3aKOHA
ApxuMea u yCiaoBus IJIABAHUSA TEIL.
KoncTtpynpoBanue apeomerpa

WJIN KOHCTPYUPOBAHUE JIOAKU U ONPELIEIICHHE €€
IPy30I0ABEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

Mexannyeckas pabora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHU4ECKOM pabOThI CHIIBI TSKECTH

Y MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IIEPEMELIEHUH TEa

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer MmomHOCTH, pa3BUBAaEMOM MPU MTOIBEME
IO JIECTHULIE.

Pelienue 3a1a4 Ha pacueT MEXaHUYECKOU pabOThI
Y MOIIHOCTHU

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 0JI0K, HaKJIOHHAs
IJI0CKOCTB. [IpaBuio
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0JI0KY. «30510TO€

OmpeiesieHre BRIMTPHIIIA B CHIIEC TTPOCTHIX
MEXaHU3MOB Ha IMPUMEPE pbluara, moABIKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TIIIOCKOCTH.
UccnenoBanue ycaoBusi paBHOBECHS phlyara.
OO6Hapy»eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPHUCIIOCOOTCHHUSIX,
UCTIONB3YEMBIX B OBITY M TEXHHUKE, a TAK)Ke
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npaBuiio» Mmexanuku. KIIJ[ | B )KHBBIX OpraHu3Max.

IIPOCTHIX MEXaHHU3MOB. DKCIepUMEHTAIBHOE JJOKa3aTeILCTBO PABEHCTBA
ITpocThie MEXaHU3MBI paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
B OBITY ¥ TEXHHUKE Onpenenenue KIIJ] HaKJIOHHOM MJIOCKOCTH.

Pemenue 3ana4 Ha NpUMEHEHNE ITPaBUiIa
paBHOBecus prryara U Ha pacuet KI1/]

5.3 | Mexanuueckas
SHEPTHS

Mexannueckas SHEprusi. DKCNEPUMEHTAIBLHOE OIPE/ICICHUE N3MEHEHUS
Kunernueckas KMHETHYECKOW M OTEHIIMAIBLHOW SHEPTUH Tea
U IOTEHUMAIbHAs SHEPTUSA. | IIPU €0 CKATHIBAHUM 110 HAKJIOHHOM TNIOCKOCTH.
IIpespamenne oguoro suna | opmynupoBanue Ha OCHOBE UCCICIOBAHUS

MEXaHUYECKON SJHEPTUu 3aKOHA COXPAHEHHS] MEXAHHMYECKOW SHEPTUH.
B Apyroi. 3aKkoH OO6cyx1eHne rpaHul MPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXpaHEHUSs PHEPTUU.
B MEXaHUKE Pemenne 3a1a4 ¢ MCNOJIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU

Hroro no pazaeny 12

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME

Hcnonb3yeMbli 3JIEKTPOHHBIN
oOpa3oBaTenbHbIN pecypc (JOP)

DOP ®dusuka 7 OO0 "CBEPOBPA3OBAHUE"

'Y4eOHble OHITaliH-KypChl o ¢usuke 118 7, 8, 9 kimaccoB, OO0 «AKIJIACCy

DIIEKTPOHHBIN 00pa3oBaTeIbHBIN pecypc (MHTepakTUBHOE yueOHoe mocodue) dusnka 7 kinacc, OO0
"9K3AMEH-MEJINA"

OOP ApantuHbIN KOMIUIEKC TI0 dusnke 7 kinacca, OO0 "AU-CMAPT"

37



denepanbHas padboyas nporpamMma | @usuka. 7—9 kiaccel (0a30BbIi YPOBCHB)

8 KUIIACC
No HaunmeHnoBanue Komuuectso | IIporpammuoe copepkanrie | OCHOBHBIC BUIIBI AEATEIHHOCTH O0YJAIOIINXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOTO IMpeaMeTa
TensioBble siBJIeHUS
1.1 | CtpoeHnue u cBoiicTBa 7 OCHOBHBIE TIOJIOKCHUS Habmronenue u nHTEpIIpeTaIiusi OIbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUU CTPOCHHUS BEIICCTRA.
Macca u pa3mMepsl aTOMOB

¥ MOJIeKyJ1. OIBITHI,
MOATBEPKIAIOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH.

Mojenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue

u amop(dHbIe Tena.
OOBsICHEHNE CBOMCTB ra3os,
KHUJKOCTEH U TBEPJIbIX TEIN
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUS.
TennoBoe pacumpenue

U CKaTHE

CBUJICTEIBCTBYIONIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIE.

Petienue 3aa4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB MJI MOJICKYJI B €IMHHUIIC 00beMa
BEIIECTBA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMeED,
dbparmenTa noamsl Jlykpenus «O npupone
BeIei») ¢ M310’KEHHEeM 000CHOBAaHUM aTOMHOM
TUTNIOTE3BI (CMBICIIOBOE YTCHHE).

Ouenka yOeIuTeIbHOCTH TUX 00OCHOBaHUM.
OObsicHeHHE OPOYHOBCKOTO JBHMIKCHHS, SIBIICHHS
mubdy3un 1 pa3Tuanil MEXX1y HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHHUS BEIICCTRA.

OObsiCHEHUE OCHOBHBIX Pa3IUYHil B CTPOCHUU
ra3oB, )KHJIKOCTECH U TBEPBIX T

C HUCTIOJIH30BaHUEM TIOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUHU CTPOCHUS BEIIECTBA.
[IpoBeaeHue ONBITOB MO BBIPALUBAHUIO
KPHUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenue u 0ObICHEHNE OTBITOB,
JNEMOHCTPUPYIOUINX KaTAJUISIPHBIE SIBJICHUS

U SIBJICHUE CMAYUBaHUS.

OOBbsCHEHNE POJIM KaIWIISIPHBIX SIBJICHUN

JUTSl IOCTYIUIEHMSI BOJIBI B OPTraHU3M PAacTEHUM.
Hab6nronenue, mpoBeneHne u 00bICHEHNE
OMBITOB MO HAOJIOJIEHUIO TETNIOBOTO
pacUIMpPEeHHUsI ra30B, KUAKOCTEN U TBEPABIX TEIL.
OObsicHEeHUE COXpaHEeHHsI 00beMa TBEPABIX TEM,
TEKYy4€CTH KUJIKOCTH (B TOM UHUCJIE, Pa3HULIbI

B TEKYYECTH JJIs1 pa3HbIX JKUIKOCTEN),
JABJICHUS Ta3a.

[IpoBeneHMEe ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIABJICHHS BO3yXa OT €ro oo0bema
Y HarpEBAHMSI I OXJIAXKICHHMS, U UX
00BsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS.

AHanu3 NpaKTUYECKUX CUTYaIU, CBA3aHHBIX
CO CBOMCTBAaMH ra3oB, )KMJIKOCTEH U TBEPABIX TEN

1.2

TertoBbie IPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yacTul. BHyTpeHHss
sHeprusi. CrnocoOsl
WU3MEHEHHUs BHYTPEHHEN
SHEPIUH: Teronepesadya

U COBEpILIEHNE PaOOTHI.

O06ocHOBaHKE TTPaBUII U3MEPCHHSI TEMITEPATYPHI.
CpaBHeHHe pa3IuYHBIX CLIOCOO0B U3MEPEHUS

¥ TIIKaJI TEMIIePaTypHhI.

HaOmronenne n 00bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOITUX H3MEHEHNUE BHYTPEHHEH
SHEPTHHU TeJjla B pe3yJIbTaTe TeIuIonepeaadn

¥ pabOTHI BHEIIHUX CHUJL.

HaOmronenne 1 00bsICHEHHE OIBITOB,
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Bue! Terumonepenaun:
TEIJIONPOBOAHOCTb,
KOHBEKITUS, U3ITyICHHE.
KonngyecTBO TEILIOTHI.

V nenpHas TEIIOEMKOCTD
BelecTna. TemioooMeH
U TEIIJIOBOE PaBHOBECHE.
YpaBHEHUE TEIJIOBOTO
Oamanca. I1naBiaeHue

U OTBEPJCBaHKE
KPHCTAJUTMYECKUX BEIICCTB.
VY neapHas TEIIOTa
IJIABJICHUS.
[TapooOpazoBanue

v KoHaeHcanus. Mcriapenue.

Kunenue. Y nenbnas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCHUMOCTB TEMITEPATYPHI
KHUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIUBA.

Y nenbHas TemioTa
CrOpaHusl.

[TpunIUTIE paOOTHI
TeroBbIX aBurarenen KI1J]
TEIJIOBOTO JIBUTATEIS.

00CyXICHHE IPAKTUICCKUX CUTYAIIHH,
JEMOHCTPHUPYIOIINX Pa3TNIHBIC BUIBI
TEIJIONEepeaaun: TeIIOTPOBOTHOCTD,
KOHBEKITHIO, N3JTyICHHE.

HccnenoBanue siBICHUS TEIUIOOOMEHA

IIpYU CMENIMBAHUH XOJIOTHOW U TOPSYEH BOMBI.
HalGnronenue ycTaHOBICHUS TEMIIOBOTO
PaBHOBECHUS MEXK]Ty TOpsUei U XOJIOIHOM BOJIOH.
Omnpenenenue (M3MepeHre) KOIMUECTBA
TEIJIOTHI, TOJTYYSHHOTO BOAOU TPH TETUIOOOMEHE
C HarpeThIM METALTUYECKUM LHUITUHIPOM.
Omnpenenenue (MU3MEPEHNE) YACTbHON
TETMJIOEMKOCTH BEIIECTBA.

Petenue 3a7a4, CBSA3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETIJIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallUld PAKTUYECKOTO
WCITIOJIb30BAHUS TETUIOBBIX CBOWCTB BEIIECTB

U MaTepHAJIOB, HAITPUMED, B LIETISAX
SHEProcOEepeKCHUS: TEMIION3OIAIHA,
sHeprocOeperarIye KPhIIlH,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmronenue siBieHuit ucmapeHus

Y KOHJICHCAITUH.

HccnenoBanue mpoliecca HCapeHUs
Pa3IUYHBIX KUIKOCTEH.

OObsicHEeHNE SIBICHUN HCTIApSHUS
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TemnnoBble nBUTaTENN

¥ 3aII1Ta OKPY>KaIoUIen
cpeapl.

3aKOH COXpaHEHUs

Y TIPEBPAILCHUS SHEPTUH
B TETIOBBIX MpoIeccax

N KOHICHCAIMHN Ha OCHOBC aTOMHO-
MOJICKYJIAPHOI'O YUCHUA.

Ha6J'II-0I[eHI/IC 1 00BSCHCHHE Imponeccca KUIICHUA,

B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPhI
KUIICHUS OT JaBJICHUS.

Omnpenenenue (U3MEPEHUE ) OTHOCUTEIBHON
BJIQ)KHOCTH BO3/1yXa.

Hab6nronenue nporecca miaBiaeHUs

KpUCTAINIMYCCKOI'O BCIICCTBA, HAIIPUMED, JIbJA.

CpaBHeHHE NPOLIECCOB IUIABICHUS
KPUCTAJUITMYECKUX TEJ U pa3MsIrdeHUs]

IIpU HarpeBaHUU aMOP(HBIX Tell.
Omnpenenenue (MU3MEPEHHE) YIETbHON TEIIOTHI
IUIaBJICHUS JIbJIA.

OObsicHEeHNE SIBICHUN TIIABICHUS

Y KPUCTAJUIN3ALMU HA OCHOBE ATOMHO-
MOJIEKYJISIPHOTO YUECHHUS.

Pemenwne 3a1a4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCcax
TEIUIONIEpeIavy MTPH TIIaBICHUN

Y KPUCTAJUIM3ALMH, UCTIAPEHUHN U KOHICHCALUH.
AHaJIN3 CUTyaluid MPAKTUYECKOTO MPUMEHEHHUS

SIBJICHUH TIJIABJICHHUS ¥ KPUCTAILIA3AIUH,
HaAIMPUMeED, MOTyIECHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TPEIKa U Jp.
AHanu3 paboThl U 00BSICHEHNE TPUHITUTIA
JIENCTBUS TEIJIOBOTO IBUTATENS.
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Brrurciaenue KoJnuecTBa TEIJIOTHI,
BBIJICIISIIOIIECTOCS ITPY CTOPAHUU PA3JTUYHBIX
BU10B TomuBa, u KIIJI nBurarens.
OO0cyxaeHue YKOJIOTHIECKUX TOCISICTBUN
WCTI0JIb30BaHUS IBUTATENIC BHYTPEHHETO
CrOpaHusl, TETJIOBBIX U TUAPOIIICKTPOCTAHIUN

Hroro no pazgeny

28

3JICKTpI/l‘leCKI/Ie U MAarHUTHbBIC AABJICHUSA

2.1

DIIEKTPUYECKHE
3apsbl.

3apspKEHHBIE Tena

U UX B3aMMOJIEUCTBU

7

DJIeKTpU3alus Tell.

JIBa poJia 3JIEeKTPUUECKUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akoH KysoHa (3aBUCUMOCTh

CHUJIbI B3aUMOJICUCTBUSA
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUUYECKOE TOJIE.
Hanpsoxennocts
AIEKTPUYECKOTO TTOJIA.
[IpunHun cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsAI0B. DJIEMEHTapHbIN
AIEKTPUYECKUH 3apsia.

Habmronenue u mpoBeieHEe OBITOB

TI0 DJICKTPH3AIUH TEJI IPY COMPUKOCHOBEHUH

Y MTHIYKIHEH.

HabGmronenne n o0bICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO ¥ Pa3HOMMEHHO 3apsKCHHBIX TEJl.
OOBsicCHeHHUE MPUHIIKIIA JSHCTBUS SJISKTPOCKOTIA.
OOBsiCHEHHUE SIBJIICHUM JICKTPU3AIINH

TP COMIPUKOCHOBEHHH TEJ M MHIYKITNCH

C WCITOJIb30BaHHEM 3HAHUM O HOCUTEAX
ANEKTPUYECKUX 3apsIIOB B BEIIECTBE.
Pacno3naBanme n 0ObsICHEHUE IBJICHUMN
3JICKTPU3AIIMU B TIOBCETHEBHOM KU3HH.
HaOmronenne n 00bsICHEHHE OITBITOB,
WUTIOCTPUPYIOIITUX 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

Hal6nronenue onbITOB 110 MOJCTHPOBAHUIO
CHUJIOBBIX JINHUH 3JICKTPUICCKOTO TIOJIA.
UccnenoBanue nedcTBUS SJIEKTPUIECKOTO MO
Ha IPOBOJIHUKY U JUDJICKTPUKHU
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXPaHEHMUS AJIEKTPUUECKOTO
3apsaa

2.2

IlocTosgHHEBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUIECKHUM TOK.
VYcnoBus CylecTBOBaHUS
AIEKTPUYECKOTO TOKA.
NcTouHMKY TOCTOSTHHOTO
ToKa. JleMicTBUs
AJIEKTPUUYECKOTO TOKA
(TerIoBOE, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B )KHKOCTSIX M raszax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DIEKTpUIECKOE
HaNpsOKEHUE.
ConpotuBieHue
IIPOBOJHUKA. Y JETBHOE
CONPOTHUBIICHUE BEUIECTBA.
3akoH Oma i1 yyacTka
nemnu. IlocinenoBarennHOE
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHOCTH
ANEKTPUYECKOTO TOKA.

HabitoieHue pa3nnyHbIX BUJIOB AEHCTBUSA
AJIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JIEUCTBUS B [IOBCEJHEBHON KU3HU.
Habuto1eHne BO3HUKHOBEHUS Ta30BOT0 pa3psiia
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH.

COopka 1 UCIIBITAHHE AIIEKTPUUECKOU LIENU
IIOCTOSTHHOTO TOKA.

N3mepeHne cuitbl TOKa aMIIEPMETPOM.
N3MepeHne 3JIeKTpUYECKOro HaIIPSKEHUS
BOJIETMETPOM.

[IpoBenenue u 0ObACHEHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
IIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €0 JJIMHBI, ILTOIIA/IH MTONIEPEYHOTO CEYEHUS
U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOLIETO Yepe3 PE3UCTOp,

OT COITPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka rpaBuiIa CI0KEHHS HATIPSKEHUI
IIPU TIOCJIEIOBATENBHOM COEIMHEHUH JBYX
PE3UCTOPOB.
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3akoH J[xoyns—JleHa.
DNeKTpUUECcKUe Lenu

U TIoTpeOuTenu
ANEKTPUYECKON SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jjisi CUIIbI TOKa

IIPU [APaJIETBHOM COEUHEHUH PE3UCTOPOB.
AHaJIN3 CUTyallU{ MOCIEA0BATEIBHOIO U
NapajuieIbHOTO COEIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJEKTPUUECKUX CETAX.

Pemienue 3a1a4 ¢ ucnonb3oBaHueM 3akoHa OMa
u (hopMyJ pacuera dIEKTPUIECKOTO
CONPOTHBJIEHUS NP MOCIEA0BATEILHOM

U TlapajuieIbHOM COEMHEHUHU MPOBOIHUKOB.
Onpenenenre padOTHI AIEKTPUISCKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP.

Onpenenenre MOIHOCTH JIEKTPUUYECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3
JAMIIOYKY OT HaNpsKEHUs Ha HEl.
Onpenenenue KIIJ[ narpeBares.
Uccnenoanue npeoOpa3zoBaHus SHEPTUU

IIpU TIOITbEME TPY3a AIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOICTBA U MPUHITUTIA ICHUCTBUS
JIOMAIITHUX DJIEKTPOHATPEBATEIHHBIX MTPHUOOPOB.
OObsicHeHNE TPUIMH KOPOTKOTO 3aMBIKAHUS

Y TIPUHIIMIIA IEUCTBUS IJIABKUX
MIPEAOXPAHUTEIICH.

Pemienue 3a1a4 ¢ uCroib30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBIICHUS

ITocTosTHHBIE MArHUTEL.
B3aumoneiictBue

I/ICCHG,Z[OBaHI/IC MAarguTHOI'O BSaHMOHCﬁCTBHH
IIOCTOAHHBIX MAaI'HUTOB.
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MIOCTOSIHHBIX MarHUTOB.
MarauTHo€ MnoJie.
MarauTtHoe 1osjie 3emiu

Y €r0 3HAYEHUE JJIS 5KU3HU
Ha 3emuie. OnbIT DpcTea.
MarunurtHoe 1oJie
BJICKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMATrHUTOB

B TEXHHUKE. [[elicTBue
MarHuTHOTO TOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
ITOCTOSTHHOTO TOKA.
Hcnonw3oBanue
AIEKTPOJBUrATEIICH

B TEXHUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OObETUHEHUH U Pa3/IeJICHUN.
HccnengoBanre MarHUTHOTO B3aUMOICHCTBHS
MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO TMOJISI TOCTOSTHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U PA3/ICIICHUM.
[IpoBeneHue onbITOB IO BU3yaIu3aluu OIS
MMOCTOSSHHBIX MAarHUTOB.

N3yueHue siBNeHNUI HAMarHUYMBaHUS
BEILECTBA.

HccnenoBanne qeNCTBUS dIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEIIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIAX
3aBHCUMOCTH CHJIbI B3AaUMOJICUCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKa
B KaTyIIKE.

AHaJIN3 CUTyalni MPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE).
N3yuenue nercTBus MarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne neicTBUS 3JIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurarenbHON

YCTaHOBKH.
Pacno3HaBanue u anam3 pa3iaM4HbIX
IIPUMEHEHUN AIEKTPOABUTATEIIEN

(TpaHcHopT, OBITOBBIE YCTPOMCTBA U Ap.)
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2.4 | DekTpoMarHuTHas 4 Onbitel @apanes. SApnenre | ONbBITH MO UCCIEIOBAHUIO SIBICHUS
UHIYKIUS ANEKTPOMArHUTHOM AJEKTPOMAarHUTHOW UHAYKIWHN: UCCIEA0OBAHNE
nHaykuud. [IpaBuno JIeHna. | ”3MEHEHUN 3HAYEHHS U HAIIPABJICHUS
DIEKTPOreHepaTop. WHYKIIMIOHHOTO TOKa
CniocoObl oJTy4eHust
ANEKTPUYECKON DHEPTHH.
DJIEKTPOCTaHIIUN
Ha BO30OHOBIIIEMbBIX
HMCTOYHUKAX YPHEPTUU
Hroro no pazaeny 37
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

Hcnons3yeMblit 3JIEKTPOHHBIN
oOpa3oBaTenbHbIN pecypc (JOP)

Ddusuka, 8 kiacc, PI'AOY BO "I'ocynapcTBeHHBIN YHUBEPCUTET ITPOCBELICHUS "

D0P ®duzuka 8§ OO0 "CBEPOEPA3OBAHUE"

YueOHble OHNIalH-Kypehl o ¢usuke 11st 7, 8, 9 kmaccos, OO0 «AKIIACCy»
DIIEKTPOHHBIN 00pa30BaTENBHBIN pecypc (MHTepaKTUBHOE yueOHoe mocodue) dusnka 8 kimace, OO0

"OK3AMEH-ME/INA"

DOP AjantuBHbI KoMIuieke o dusuke 8 kiacca, 000 "A-CMAPT"
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9 KUIACC
Ne HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUIIBI JEATEIHHOCTH O0YJAIOIINXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannuyeckue siBJIeHUsI
1.1 | Mexanuueckoe 10 Mexanudeckoe ABMKEHUE. | AHAJINU3 U 00CYKJIEHUE PA3INYHbIX PUMEPOB

JIIBHKEHHE U CIIOCOOBI
€ro OIHMCaHUs

MarepuranbHas TOUKa.
Cucrema oTcuera.
OTHOCHUTENTBHOCTD
MEXaHUYECKOTO JBUKCHHSI.
PaBHOMepHOE
PSMOJIMHEWHOE JBUKECHHUE.
HepaBnomepHnoe
MPSAMOJIMHEWUHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb Teja IpH
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEUHOE JIBUYKEHUE.
CBoOonHOE TajzicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBMKEHKE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpamenus. JInaeitHas

Y yIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JABMKCHHUS.

OO6cy>xaeHue rpaHul] MPUMEHUMOCTH MOJIEIN
«MaTepuabHAs TOUYKA.

Onucanre MEXaHU4eCKOTO ABUKCHUS
pa3IMuHbBIMU crioco0amu (ypaBHEHUE, TabIHUIIA,
rpaduk).

AHanm3 )XU3HEHHBIX CUTYAIINH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIEHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6mronenne MexaHM4eCcKOTo JBUKEHUS Tela
OTHOCHUTEIFHO Pa3HbIX TENl OTCUETA.
CpaBHeHue MMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJIa OTHOCUTEITLHO Pa3HbIX
TeJ OTCUeTa.

Amnanu3 Tekcta ["amiess 00 OTHOCUTENHHOCTH
JBIDKEHUS, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenre cpeaHel CKOPOCTU CKOJIBKEHUS
Opycka Wiu ABMKSHUS IIapyKa M0 HAaKJIOHHOU
MJIOCKOCTH.

AHanus u o0cyxJeHIe croco0oB
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[lenTpocTpemureabHOe
YCKOpEHHUe

MPUOJIMYKEHHOTO ONPE/IeJICHUS MTHOBEHHOM
CKOPOCTH.

Ornpenenenne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIIapyKa B )KHIKOCTH, MOJICITH
AIIEKTPUYECKOTO0 aBTOMOOMIIS | T. 11.).
OrnpeneneHue MyTH, TPOUJICHHOTO 3a TAHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJla

10 Tpa MKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBIDKCHUS OT BPEMEHHU.

OOcy)kneHue BO3MOXHBIX TPHHIIUTIOB
JeUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

Brruncnenue myTtu U CKOpOCTH MPH
PaBHOYCKOPEHHOM IPSAMOJIMHEHHOM JIBUKEHUN
Tela.

OrnpeneneHue MPONACHHOTO MyTH U YCKOPEHUS
JBYDKCHUS TeJla 10 TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBIDKCHUS TeJla OT BPEMEHH.

IIposepra eunomeswi: eciu

npU PaeHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbLHOU CKOPOCU NYMU OMHOCIMCS
KAK psi0 HeYemHbIX Huces, mo
CO0OMEemcmayuue NPOMeNCYmKuy 8pemeHu
OOUHAKOBWL.

Omnpenenenne yCKOpEHUs Tea

MIPY PAaBHOYCKOPEHHOM JIBIKCHUN
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M0 HAKJIOHHOM IMJIOCKOCTH.

N3mepenune nepuojia U 4acToThl 0OparieHus
T€Ja Mo OKPYKHOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBU>KCHUS T€Ja TIO OKPYKHOCTH.

Pemenue 3amay Ha onpesiesieHue
KMHEMAaTHYECKUX XAPAKTEPUCTUK
MEXaHMUYECKOTO JBUKCHUS Pa3IMYHbIX BUOB.
PacnioznaBanue u npuOIMKeHHOE ONTMCaHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (HA MpUMepax CBOOOTHO
MaJaIINX TeJl, ABUKECHHS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumonelictBue Ten

20

IlepBbIii 3ak0oH HproTOHA.
Bropoii 3axkon Herorona.
Tperunii 3akoH Hprotona.
[IpyHIMD Cyneprno3uIuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUS CKOJIBXEHUS, CHIIa
TPEHUS OKOS, IPYTre BUAbI
TPEHUS.

Cuita TSHKECTH M 3aKOH
BCEMUPHOTO TATOTEHUS.

Y ckopenue cBOOOIHOTO
najJicHus. /[BM>KeHue MiaHeT

Habmronenune u 00CyXI€HHUE OIBITOB

C IBIDKEHUEM TeJa IPH YMEHBITICHUH BIIUSTHUS
JIPYTUX TeJl, IPETATCTBYIOIIHNX JBHKEHUIO.
Amnanus texcra ["anuies ¢ onrcanuem
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBHITIOJTHEHHE 33JITaHUH 10 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcy)aeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIUU B PA3IMYHBIX CHCTEMaX
OoTCYeTA.

Halmronenune u o0Cyk1eHrEe MEXaHUIECKUX
SIBJICHHU, TTPOUCXOIAIINX B CUCTEME OTCYETA
«Tenexka» pu ee paBHOMEPHOM
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Bokpyr Comnnua. [leppas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepUaIbHOU
TOYKHU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
TeJa C 3aKPEIJIEHHOW OCBIO
BpallleHusl. MOMEHT CUJIBI.
LlenTp TsKECTH

1 YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO
KaOuHeTa (QU3UKH.

JleficTBUS C BEKTOpAaMU CHUJI: BBITIOJIHEHUE
3aJlaHUM 10 CJIIOKEHUIO U BEIYUTAHUIO
BEKTOPOB.

Habnronenue u/mnm npoBeieHUE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh YCKOPEHUSI
TeJia OT MPUIIOKEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 1 00bsCHEHUE SIBJICHUIN

C UCTIOJIb30BaHMUEM BTOPOTO 3akoHa HproToHAa.
Pemienue 3a1au ¢ UCMOIb30BaHUEM BTOPOTO
3akoHa Hbl0TOHA M MpaBHIIa CIIOKEHUS CHIL
Ornpenenenue )KeCTKOCTH MPYKUHBI.

AHanu3 cuTyarui, B KOTOPhIX HAOJII0Jal0TCs
ynpyrue aegopMaiiuu, u ux o0bsiCHEHUE

C HCTOJIb30BaHUEM 3aKoHa [ 'yka.

Pemienue 3ana4 ¢ ucnonab3oBaHueM 3akoHa [ 'yka.
HccnenoBanre 3aBUCUMOCTHU CUJTbI TPEHUS
CKOJIbYKEHHSI OT CUJIBI HOPMAJIbHOTO JIABJICHHUS.
OO0cy>xaeHue pe3yabTaToOB UCCIIEIOBAHMUS.
Omnpenenenue kodpduimenTa TpeHUs
CKOJIBKCHHUSI.

N3Mmepenue cuiibl TpEHUSI TTOKOSI.

Pemienue 3a1a4 ¢ ucnosib30BaHUEM (POPMYJIBI
JUISL CUJIBI TPEHUS CKOJIbYKEHHSL.

AHan3 ABUXKEHUS TEJl TOJIBKO MO ACUCTBUEM
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CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHHS
cBOOOHOTO MaICHUS OT MACChI Teja.

OreHKa BETMYUHBI CUJIBI TSATOTCHHUS,
JEUCTBYIOLIEH MEXKIY IBYMS TEJIaMU

(1 pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MO/ ICCTBUEM CHJIBI TATOTEHUS

(C UCTIONB30BAaHUEM TOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Pemmenwne 3a7a4 ¢ MCOIB30BaHNEM 3aKOHA
BCEMHPHOTO TATOTCHUS U (POPMYITBI

JUTSL pacueTa CHIIBI TSDKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OTHCHIBAIOLIETO MPOSIBICHUS 3aKOHA
BCEMHPHOTO TATOTCHHUS; BHITTOJTHCHHUE 3a]JaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).

Habmoienue u 00CykeH1e OINbITOB

110 U3MEHEHUIO Beca Tella MPU YCKOPEHHOM
JIBUKCHUH.

AHanu3 yclioBUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIeperpy3KH.

Pemmenue 3a7a4 Ha onpesiefieHUE Beca Tea

B Pa3UYHBIX YCIOBUSX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MOKOSIIEECS] HA OTIOPE.

Omnpenenenre HEHTpa TSHKECTU PAa3IUIHBIX TeTl
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmmnysnbec Tena. M3menenue
UMITyJibca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUs
uMIryJibca. PeaktuBHoe
JIBUKEHUE.

Mexanudeckast pabota

Y MOILIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU

u pa0oTsl. [ToTeHunanbHas
DHEPIUs Tena, MOJHATOrO
HaJ| TIOBEPXHOCTBIO 3€MJIN.
ITorenuumanbHas 3HEprus
CKATOM NPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KUHETUUECKON
SHEPIruM. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUU

HaOmronenne u o0cyxkaeHHEe ONBITOB,
JEMOHCTPUPYIOUIUX Mepe/lady UMITYJIbCa
IIPY B3aUMOJICUCTBUU TEJ, 3aKOH COXPaHEHUS
HMMITYJIbCA MPU a0COIIOTHO YIIPYTOM

U HEYNPYTroM B3aUMOJICCTBUM TEll.

AHaIM3 CUTyalMi B OKPYKAIOIIEH KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

Pacnio3naBanue siBJIeHHS p€aKTUBHOTO
JIBIKEHUS B IPUPOJIC U TEXHUKE.
[IpumeHeHune 3aKoHa COXPaHEHUS UMITYJIbCa
JUTSL pacdeTa pe3yIbTaToB B3aUMOJICHCTBHS TEl
(Ha mpuMepax HEYIPYyroro B3auMoOIeHCTBHS,
YIPYTOro IMEHTPATBHOTO B3aUMOICHCTBHUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOABUKHO).

Pemenue 3a7a4 ¢ MCMOb30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IpH TIOJbEME TPY3a C UCTIOIB30BaHUEM
HEITOABMYKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
N3mepenne MOLHOCTH.

N3mepenne NoTeHIIMATbHON SHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

H3Mepenue KUHETUYECKOM SHEPT UM TeJla

O JITTUHE TOPMO3HOTO TTyTH.
DKCnepUMEHTAIbHOE CPAaBHEHUE H3MEHEHUS
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MOTEHIMAJIBHON U KWHETUYECKOW SYHEPTUM TETa
[IpY IBUKEHHUH 10 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas IPOBEPKA 3aKOHA
COXpaHEHMS] MEXaHUYECKON IHEPrUHr

IIpU CBOOOHOM MaJCHUHU.

IIpumeHeHune 3aKOHa COXPAHEHUS
MEXaHUYECKON SHEPTUH I pacyeTa

MOTEHIMAIBHOW U KUHETUYECKOW SHEPTUi TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHHYECKOU OHCPIUn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHusl ¥ BOJIHBI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebarenrHOE ABHMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPHUOI,
4acToTa, aMIUIUTY/Ia.
MaremaTndeckuii u
MPY>KUHHBIN MassTHUKHU.
[IpeBpanieHne sHeprun
IIpH KoJie0aTeIbHOM
JIBUKCHHH.

3aryxaroiue KojaeOaHus.
BoiHyX1€HHbBIE KOJICOaHUSI.
Pe3onanc

Habmronenne xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApyKEHUE
MOA0OHBIX KOJIEOAHUI B OKPYIKAIOIIEM MUPE.
AHanu3 KosjeOaHuii rpy3a Ha HUTU

1 Ha TIpYy>KUHE.

OmnpeneneHne 4acTOThI KOJIeOaHMit
MaTEeMaTHYECKOTO M IPYKUHHOTO MasITHUKOB.
Habmronenne u oObsICHECHUE SBIICHHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJICOaHMI TTOABEIIICHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.

[IpoBepka He3aBUCHMOCTH Ieproaa KoeOaHui

rpysa, mnoaBC€cHHOTO K JICHTC, OT MaCChI I'py3a.

HaoGmronenue u o0cyx aeHHuEe ONBITOB,
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JEMOHCTPUPYIOIIUX 3aBUCUMOCTD IIEPUOJIA
KoJIe0aHU M MPY>KUHHOTO MasiTHUKA OT MacChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

IIpuMeHeHne MaTeEMaTH4ECKOTO

Y IPY’KUHHOT'O MasiTHUKOB B KAYECTBE MOJEIEN

JUTSI OTIUCAHUSI KOJIEOAHUHN B OKPYIKAIOIIEM
MHUDE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OIIEHKOM YacCTOTHI (TIeproa)
KoJe0aHuM.

H3zmepenue yckopernusi c60600H020 nadenust

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuecKre BOJHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

U TIOTIEPEYHBIC BOJIHBI.
JInvHa BOJIHBI M CKOPOCTH €€
pacrpocTpaHEHUsI.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TEJIE,
CEHCMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHHe
3Byka. UHn(ppa3Byk

U yJIbTPa3BYyK

OOGHapy’KeHHE 1 aHaJIN3 BOJHOBBIX SBJICHUN
B OKPY’KarOIIEM MHpE.

Habmronenue pactipocTpaHeHUs MPO0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 OOHapyKEHHE aHAJOTUYHBIX BHIOB BOJTH

B MIPUPO/IE (3BYK, BOJIHBI HA BOJE).
Brrarcnenue JiMHBI BOJTHBI U CKOPOCTH
pacrpoCTpaHEHHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
JaCTOTHI CITBIIIIMMBIX 3BYKOBBIX

KOJICOAHUH.

Hab6nronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bICHEHHE IBICHUS
aKyCTHYECKOTO pe30HaHCAa.
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AHaJIN3 OPUTHHATILHOTO TEKCTA, TOCBAIICHHOTO
HCIIOJIb30BaHUIO 3BYyKa (MJIM YIBTPa3BYKa)

B TEXHUKE (3XO0JIOKAIUs, YIBTPA3BYK

B MEJIUILIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

gﬂeKTPOMaFHHTHOG IM0JI€ 1 JJICEKTPOMAIrHUTHbIC BOJIHbI

3.1 | DekTpOMarHuTHOE 6 DIIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccy:x1eHuid, 000CHOBBIBAIOIINX
noJie DNEKTPOMarHUTHBIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEN.
BOJIHBI AJIIEKTPOMATrHUTHBIX BOJIH. OKCIEpUMEHTAIBHOE N3yYEHUE CBOWCTB
[IIkajia 5JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM UHCIIE
BOJIH. Vcrionp30BaHue C TIOMOIIIBI0 MOOMJILHOTO TellepoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
ONEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETa. AIIEKTPOMATrHUTHOTO U3JyUYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBI, U3JTy4YEHUsI HEOECHBIX TEI
(CMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
W3y4deHnne BOJIHOBBIX CBOWCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHuEM GOpMYIT
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBas MmozeInb cBeTa.
HcTouyHMKH CBeTa.
[IpssmonunetHOE
pacIpocTpaHeHue CBeTA.
3armenus Connua v JIyHsl.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTPaKEHUS
CBETAa.

[Ipenomiuenue cera. 3aKOH
npenomiieHus ceta. [lomHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONTHYECKUX
CBETOBOJAX

HaOntonenue onbITOB, AEMOHCTPUPYIOITUX
SBJICHUE MIPSMOJIUHEUHOTO
pacnpoCTpaHEHHUs CBETA

(BO3HMKHOBEHHE TCHH U MOJYTCHH),

Y UX UHTEPIPETAMS C UCTI0JIb30BAHUEM
TIOHSITUS CBETOBOTO Jyya.

OO0BsicCHEHHUE U MOJICIMPOBAHUE COJTHEUHOTO
Y JTyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yrJjia OTPa)K€HUsI CBETOBOIO JIy4da OT yTJia
MTaJCHUS.

N3yuenue cBOWCTB M300paKEHUS B INIOCKOM
3epKaje.

Habmonenre n 00bsICHEHHE ONIBLITOB

110 MTOJTYYCHHIO N300paKeHU B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

HaGmronenne u 00bsICHEHHE ONBITOB

10 TIPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3JIMYHBIX CpeJl, B TOM YKCJIC ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTJia MaJieHUsi CBETOBOIO JTyya
Ha FPAHULIE «BO3YX—CTEKIIO.
Pacrnio3zHaBaHue SIBIICHUN OTPAKEHUS

Y MPEJIOMJICHHUS CBETA B TOBCEIHEBHOM
JKU3HU.
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AHanu3 U 00bSICHEHHE SIBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ UCMIOIB30BaHUEM 3aKOHOB
OTpa)XE€HUs U MPEJIOMJIICHUS CBETa

4.2 | JIMH3BI ¥ ONITUYECKHE 6 JIunza. Xon nydeit B muH3e. | [lodydeHne nzo0paxxeHuid ¢ MOMOIIIbIO
pubOpHI OnTuyeckas cucrema coOuparoIel U pacceuBarOLICH JTUH3.
¢doroanmnapara, Mukpockona | Onpenenenue GOKyCHOro pacCTOSHUS
u Teneckomna. ['na3 kak Y ONITUYECKON CUIIBbI COOMparoIei
ONTHUYECKAs] CUCTEMA. JIMH3BL.
bimzopykocTs AHau3 yCTpOoKCTBa U IPUHLIUIIA AEHCTBUS
Y JAJIIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3yyeHnne Moienu ria3a Kak ONTUYECKON
CUCTEMBI.
AHanm3 IBJICHUH OM30PYKOCTH
Y TAJIbHO30PKOCTH, IPUHLINAIA AEHCTBUS
OYKOB
4.3 | Paznoxenwue 6enoro 3 Pasnosxenue Genoro ceera HabGnronenue paznoxxeHnus 6e10oro ceeta
CBETA B CIIEKTP B cniekTp. OnbiTel HBIOTOHA. | B CIIEKTP.
Clio)keHue CreKTpaIbHBIX Hao0mronenue u 00bsICHEHHE ONBITOB
1BeToB. Jlucnepcus ceera 10 MOJIYYEHUIO OEJIOTO CBETA MPH CII0KEHUH
CBETA Pa3HBIX LIBETOB.
[IpoBenenue u 00bACHEHUE OTBITOB
10 BOCOPHUSITHIO LIBETA MPEIMETOB MTPU UX
HaOJIIOICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKH)
Uroro no pazaery 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienu onsIToB Pesepdopaa
MOTJIOIICHHE CBETA U TUIaHETapHas MOJIEIb 10 UCCJIEIOBAHUIO ATOMOB, BBIIBIDKCHHE
aTOMOM atoMa. Monens atoma bopa. | rumoTes o BO3MOKHBIX pe3yibTaTax OMbITOB

HcnyckaHue 1 NOTJIOUIEHUE | B 3aBUCHMOCTH OT MPEATOIaraéMoro CTpoeHus

cBeTa aToMoM. KBaHTHI. aTOMOB, (popMyJIMpOBaHUE BHIBO/IOB

JInneiuaTele CIEKTPHI U3 PE3yJIbTaTOB OIBITOB.
OO0cy>xaeHue NpOTUBOPEUHIA MJIaHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUM JJI1 TUIIOTE3bI
bopa o cranmonapHbIX opOUTax 3IEKTPOHOB.
Habmroienue CrtonmHbIX ¥ IMHEHYaThIX
CHEKTPOB U3TyYEHUS Pa3InYHbIX BEILECTB.
OObsicHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUSI

5.2 | CTpoeHne aTOMHOTO PanunoaktuBHOCTE. Anbha-, | OOCyXIeHHE BO3MOMKHBIX TUIIOTE3 O MOJIEIISAX

sapa

0eTa- U raMMa-u3Ty4YeHUsI.
Ctpoenue aTOMHOTO s11pa.
Hyxknonnas moznenb
aTOMHOTO s1pa. M3oTormsl.
PagnoakTuBHBIE
npespauieHus. llepuon
MOJypacrajia aTOMHBIX SIAEP

CTpOEHHUS Sapa.
Onpenenenue cocTara siaep Mo 3alaHHbIM
MACCOBBIM U 3apsA10BbIM YUCIIAM

Y T10 TIOJIOKEHUIO B IEPUOIUIECKON CUCTEME
3JICMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €ro
MOJIOKEHHUS B TIEPUOJIMYECKON CUCTEME

MIPY 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4aCTUI] IO TOTOBBIM
dboTorpadusim.

OOGHapyxeHue 1 U3MEepEeHUe paruaiMOHHOTO
(dhoHa ¢ MOMOIITBIO JO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTHU.
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Amnann3 OM0I0THYECKUX U3MCHEHHH,
MIPOUCXOISIINX O ACHCTBUEM
PaIMOAKTUBHBIX U3TyYCHUH.
Hcmonp30BaHne paJiMOaKTUBHBIX H3TyYCHHN
B MEIMIIIHE

5.3 | Snepubie peakuuu 7 Snepnbie peakunu. 3akoHbl | Pemenue 3a1a4 ¢ HCIOJIb30BAHUEM 3aKOHOB
COXPAaHEHHMS 3apsAI0BOrO COXpaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
1 MacCOBOI'0 YHCEIL. Ha OINPEJIEIICHUE PE3YJIbTaTOB SACPHBIX
DHeprus CBA3U aTOMHBIX peaKkuui; aHAJIN3 BO3MOKHOCTH
anep. CBs3b MaccChl WJIA HEBO3MOKHOCTH SIAEPHON PEAKIUH.
v oHepruu. Peakuuu cunTtesa | OreHka SHEPTUH CBA3H sIIEP C UCTIOIb30BaHHEM
u fenenus sauep. Microunuku | hopmyisl DHHIITEHHA.
sHeprun CoJiHIa U 3BE3 1. OO0cyx1eHne NepCleKTUB UCII0Ib30BaHUs
SAnepHas sHEpreTuka. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JlelicTBus paIMOakTUBHEIX | OOCyXIeHHE TPEUMYIIIECTB U SKOJIOTUIECKUX
W3JIyYEHUH HA KUBBIE po0JIeM, CBSA3aHHBIX C SICPHON dHEPTETUKOM
OpPTraHU3MBI

Hroro no pazaeny 17

IHoBTOpPHUTEJIHLHO-0000 AN MOTYJIb

[ToBTOpEHME 9 Cucremaruzanus BrinonHeHne yueOHbIX 3a1aHUH, TPEOYOLTUX

u 00001IeHne
coJiepKaHus Kypca
bu3uku 3a 7-9 KIacchl

1 000011IeHHE TTPEMETHOTO
COZICPKAaHUS U OTIBITA
JeSITeIbHOCTH,
PUOOPETEHHOTO

NIPY U3YYCHHUH BCETO Kypca
(U3UKH OCHOBHOTO OOIIIETO
o0Opa3oBaHws.

JIEMOHCTpAIM1 KOMIIETEHTHOCTE,
XapaKTEepPU3yIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

— IPUMEHEHUS TIOJTYYCHHBIX 3HAHUN

TSl HAYIHOTO O0BSICHEHUS (hU3UUECKUX
SABJICHUU B OKPYXKAIOIEN IPUPOLE,

B MIOBCETHEBHOM KU3HU U BBISBICHHUS
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[ToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
’K3aMeHy o (hu3HKe

TUTsT O0yJarOIIMXCS,
BBIOPABIIMX 3TOT Y4EOHBIH
npeaMeT

(hbU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUS OCBOCHHBIX
AKCIEPUMEHTAIIbHBIX YMEHUM

JUISL UCCIIETIOBaHUS (PU3MUECKUX SBICHUH,

B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISIBJICHHS] 3aKOHOMEPHOCTEH.

PemieHnue pacdyeTHbIX 3a/1a4, B TOM YUCIIE
MIPEI0IararoIIuX UCI0Ib30BaHNE (PU3MUESCKUX
MOJIEJIE 1 OCHOBAHHBIX HAa COJAEPKaHUH
Pa3JIMYHBIX Pa3AeoB Kypca hU3UKH.
BrinosHeHue u 3amyra rpynnoBbIX

WJTU UHIUBUIYJIBHBIX MPOEKTOB, CBSI3aHHBIX
C coJiep KaHHeM Kypca (pU3uku

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME

Hcnonb3yeMbli 3JIEKTPOHHBIN
oOpa3oBaTenbHbIN pecypc (JOP)

JOP ®uzuka 9 OO0 "CBEPOBPA3OBAHUE"

"OK3AMEH-MEJINA"

dwusuka, 9 knacc, PI'AOY BO "T'ocynapcTBeHHBIH YHUBEPCUTET MPOCBETICHHS "

'YueOHbIe OHTaH-KYpChI 0 Gusuke 1 7, 8, 9 kimaccoB, OO0 «SAKITACC»
DJIeKTPOHHBIN 00pa30BaTeNbHBINA pecypc (MHTepakTHBHOE yueOHoe nocobue) Pusuka 9 kinacc, OO0

OO0P AnantuBHbI KoMIuieke mo dusuke 9 kmacca, 000 "AN-CMAPT"
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ITOYPOYHOE IIVTAHUPOBAHUME

ITOYPOYHOE ITNTAHMPOBAHMUE 110 ®U3UKE 7 KJIIACC

Kox-Bo yacoB
Y4ackl 4ackl
Ne aynuTopHOU | camocrositensHod | Kontponbnsle | [IpakTuueckue
ypoKa IToypo4Hoe mIaHupOBaHUE Harpy3Ku paboThl paboTHI paboThI
1 Urto u3ydaer Ghusznuka 1
2 Hekotopsie pusnyueckne TepMUHBI 1
Hayunslie MeToabl n3yueHus npupoibl. Du3ndeckrue BeTUnIUHBI.
3 N3mepenne GU3NIECKUX BETUIHH 1
4 TOYHOCTB ¥ OTPEITHOCTD U3MEPEHUI 1
JlaGopaTtopHas pabota Ne 1 «OnpeneneHue mokazaHuid K3MEPUTEIILHOTO
5 npudopay. 1 1
6 ®du3uka u e€ BIMIHNUE HA PA3BUTHE TEXHUKHU 1
Crpoenue BeniectBa. Monekybl. JJaboparoprast padorta Ne 2
7 «3mepeHne pa3MepoB MallbIX TED» 1 1
Bbpoynosckoe nemxkenue. uddysus B razax, KUAKOCTAX U TBEPABIX
8 Telax 1
9 B3aumHoe MpUTSHKEHUE M OTTAIKMBAHHE MOJIEKYJTT 1
ArperatHble COCTOSIHUSI BelllecTBa. Pa3nuuue B MOJIEKYIIPHOM CTPOSHUU
10 TBEPABIX TEJ, )KUIKOCTEHW U ra30oB 1
O6061menne o Teme «[lepBoHayanbHbIE CBEIEHUS O CTPOSHUU
11 BEIIECTBAY 1
12 | MexaHnudeckoe JIBWKeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHE 1
13 | Cxopoctb. EnMHUIBI CKOPOCTH 1
14 | Pacuér nyTy U BpeMEHH JBUKECHHS 1
15 | [IpsimonuHeiiHOe paBHOYCKOPEHHOE JBH)KEHHUE. Y CKOpEHHE 1
16 | Unepuus 1
17 BsaumonetictBue Ten 1
18 Macca Tena. Enqununel maccesl. U3mMepeHne Macchl Tela Ha Becax 1
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19 | JIabopatopHas pabora Ne 3 «M3mepeHune Macchl Tenay 1
20 | I[ImoTHOCTH BemiecTBa
JlaboparopHast pabota Ne 4 «M3mepenne o0bEMa TBEPIOTO TEIAY.
21 | JIaboparopnas pabota Ne 5 «OnpeeneHue IIOTHOCTH TBEPAOTO TEJIa 2
22 | Pacuér macchel m 00bE€Ma Teja 1o €ro IIOTHOCTH
Pemenune 3agad mo Temam «MexaHHUYECKOE ABMKEHUEY, «Maccay,
23 «[1moTHOCTE BelecTBay
KonTponbHas padota Ne 1 mo remam «MexaHHYECKOE ABHIKCHUE,
24 «Maccay, «IIIToTHOCTB BEIIECTBaY
25 | Cuna
26 | SBnenwne Tarorenus. Cumia TSKECTH
Cuna ympyrocrtu. 3akoH ['yka. Jlaboparopras pa6ora Ne 6
27 | «MccnenoBanue CHIIbI YIPYTOCTHY 1
28 | CBsi3p MeXIY CHIIOH TSHKECTH M Maccoll Tena. Bec tena
Cuna TsDKeCcTH Ha JpyruX IutaHeTax. @U3ndeckue XapakTepuCTUKU
29 | maHer
Junamomerp.
JlaboparopHas pabota Ne 7 «I"pamyrpoBaHue MPYyKUHBI U U3MEPEHUE CHUIT
30 | tmHAMOMETPOM) 1
CrnosxeHue IByX CUJI, HAIIPABJICHHBIX MO OJHON MPSIMOH.
31 | PaBHOOECHCTBYIOMIAS CHIT
Cuna tpenus.
JlabopaTtopHas pabota Ne 8 «MccinenoBanre 3aBUCIMOCTH CUJTBI TPEHUS
32 | CKOJBKEHHUS OT MJIOMIAAN COMPUKOCHOBEHMSI T M MPMKUMAIOIIEH CHIIBD) 1
33 | Tpenue nokos
34 | Tperue B IpUPOJIC U TEXHHUKE
KonTponbnas padota Ne 2 mo remam «Bec tenay, «I"padudeckoe
35 | uzobpakenne cuim», « CHIIbI»
36 JlaBrierne. EquHUIBI naBIeHHS
37 | JlaBnenwue raza
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38 | Ilepenaua naBiaeHuUs KUAKOCTIMU U razaMu. 3akoH [lackans
39 | JlaBieH#uE B )KMJIKOCTH M ra3e, BRI3BAHHOE JICHCTBUEM CHIIBI TSKECTH
40 | Pacuér naBneHus )XKUIAKOCTH HA JIHO M CTCHKH COCYJla
41 Pemenue 3agad mo reme «JlapneHue B )KUAKOCTH U rase. 3akoH Ilackamsy
42 Coo0marommecst Cocyabl
Bec Bo3ayxa. AtmocdepHoe nasnenue. Mismepenune arMmochepHOro
43 | maBnenus. OnbiT Toppuuenm
44 | bapometp-anepoua. ATMocdepHOe IaBICHHUE Ha Pa3IMYHBIX BEICOTAX
45 | Manometpsl. [TopiiHeBo# )KHUJIKOCTHBIN HACOC
46 | 'mppaBInyecKuid mpecc
47 | JleficTBHUE JKUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO
48 ApxumenoBa cuiia
JlabGopaTtopHas padota Ne 9 «/3yueHne BHITAIKUBAIOIICH CHIIBI,
49 | nmeiicTByIONIEH HA OTPYKXEHHOE B )KHJKOCTH TEJIO)
50 | IlnaBanue Ten
JlaboparopHast pabota Ne 10 «BrisicHeHHe ycnoBuii T1aBaHus Tea B
51 JKUJTKOCTHDY
52 | Pemenwue 3a/1a4 o TeMaM « ApXHUMeI0Ba CHJIay, «Y CJIOBHSI IJIAaBAHUS TEID)
53 | [InaBanue cyaoB. BoznyxomiaBanue
Pemenwue 3anay mo Temam «IlnaBanue cynoB. Bo3ayxomnaBanuey,
54 | «/laBmeHue TBEPIBIX TeIN, )KUJIKOCTEH U Ta30B)»
Kontponbnas padota Ne 3 mo teme «JlaBinenne TBEPABIX TEM, JKUIKOCTEH
55 | mrazoB»
56 | Mexannyeckas pabota. EnuHuIb paboThl
57 MomHocTs. EUHUIEI MOIIHOCTH
58 | [Ipocteie Mexanu3Mbl. Peruar. PaBHOBecHe CHIl Ha phIyare
59 | MoMeHT cHITbl
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Preryaru B TexHuke, OBITY U IPUPO/IE.

60 | JlaGoparopnas padota Ne 11 «BrIsCHEHHE YCIOBHUS PABHOBECHUS phlUaray 1 1
61 | IlpumeHeHue mpaBuia paBHOBECHs pplyara K 0JI0Ky
PaBeHCTBO pabOT NpH UCIOIB30BAHUHU MPOCTHIX MEXAHU3MOB. «30JI0TOE
62 | mpaBWIO» MEXaHHWKHU 1
KoadduunenT nose3noro aeiicTBusi MEXaHU3Ma.
Jlaboparopuas padota Ne 12 «Omnpenenenne KI1J] naknonnoit
63 | mmockocTm» 1 1
64 | Mexanuueckas sHeprus. Kunetnueckas U OTCHIMAIbHASL DHEPTUS 1
65 | [IpeBpalenre MeXxaHHUECKON YHEPTHH OJHOTO BUA B IPYro 1
66 | KonTtponbHas pabota Ne 4 mo reme «PaboTta 1 MOIIHOCTh. DHEPTHs» 1 1
67 | IloBTOpeHue u 06001EeHNE 1
68 | PesepBHBIN ypoK 1
36 33 4 12
IMNOYPOYHOE INIJNIAHUPOBAHHUE 110 ®U3UKE 8 KJIACC
Kox-Bo yacos Kontpoasns! | IIpakTnyeck
Yyachl Yacel e padoThl ue padoTbl
Ne ayIMTOPHO | CAMOCTOSITEJILHO
ypoka | IloypouHoe njiaHupoBaHue il HATPY3KHU i padoThI
OcCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KMHETHYECKOM TEOPHH CTPOCHHUS
1 | BemectBa 1
2 ArperaTHbple COCTOSIHHSI BEIIECTBA 1
3 CwmauuBanue. KanwinsipHele sIBICHUS 1
4 Temneparypa
5 BuyTpennss sneprusi. CnocoObl M3MEHEHUs] BHYTPEHHEH SHEpruu
6 TennonpoBOHOCTH 1
7 Konsekuus. M3nyuenue 1
8 KonuuecTtBo Temiorel. EAMHMIIBI KOJIMYECTBA TEIIOTHI 1
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9 Y enbHas TEIIOEMKOCTh
10 | Pacuér koiuuecTBa TEIJIOTHl. Y paBHEHHUE TEILIOBOrO OajiaHca
JlabGopaTtopnast padota Ne 1 «M3yuenue ycTpoicTBa KaJIOpUMETPay.
11 JlaGopaTtopHnas padora Ne 2 «M3yueHue mpoiiecca Termioo0MeHa»
JlaGopaTtopHnas padota Ne 3 «M3mepenue yaenbHOM TeII0EMKOCTH
12 | BemecTBay
13 | DHeprus TomnuBa. Y ieiabHas TEIJIOTA CTOPAHMUS
3aKOH COXpaHCHHSI U TIPEBPAICHHS SHEPTUU B MEXaHUYCCKUX U
14 | TEILIOBBIX IPOIECCax
15 | Kontponbaas pabota Ne 1 o teme «TemnsoBble sIBICHUD
16 | IInaBieHue U OTBEpICBAHHE
['paduk nnaBieHUs U OTBEPACBAHMS KPUCTATUIMYECKUX TEJ.
17 Y nenpHas TEIJI0Ta NJIAaBJICHUS
18 | Pemenue 3amau
19 Ncnapenue. HachlllieHHBINM M HEHACBIEHHBIN [1ap
[TornomieHwe SHEPTUU TIPU UCTIAPESHUH KUIKOCTH. Bhifenenue
20 | oHepruu NpH KOHJAEHCAIUU napa
Brnaxxnocts Bo3nyxa. Jlaboparopnast pabora Ne 4 «M3mepenue
21 | OTHOCUTENHHOMN BIAKHOCTH BO3TyXa»
22 | Kunenue
23 | YenpHas TEIJIOTa MapooOpa3oBaHMs
24 Pemenue 3amau
25 | Pabora rasa u mapa npu paciuiupeHuu
26 | JIBurarenb BHYTPEHHETO CTOPAHHSI
27 | Ilaposas TypbOuna. KII/I TeruioBoro aBuratesns
KonTponbnas pabota Ne 2 o teme «VI3MeHeHNe arperaTHbIX COCTOSIHUN
28 | BemiecTBa»
DnexTpu3aius Tell IpyU COMPUKOCHOBEHUH. B3anmoseiicTpre
29 | 3aps KEHHBIX TeJ
30 | Dnekrpockomn. [TpoBOTHUKY M HENPOBOJHUKH IEKTPHUECTBA
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31 | 3akon Kynona. DnekTpuueckoe moie 1
32 | JenuMocCTh SIEKTPHUECKOTO 3apsiia. DnekTpoH. CTpoeHue atoma
OOBsicHEHUE IICKTPUICCKUX SBJICHUN. 3aKOH COXPAHCHHS
33 AJIEKTPUIECKOTO 3apsiaa
Cratuyeckoe JIeKTPUYECTBO, €ro YYET U UCIOJIBb30BaHUE B OBITY U
34 | TexHHKE
35 | Dnekrpuueckuil TOK. ICTOYHHMKH 3IEKTPHUECKOTO TOKA
DneKTpuyecKas Lemnb U €€ COCTaBHbIC YaCTU. DNEKTPUUECKUN TOK B
36 | meraiuiax 1
37 | JIGCTBUS DIEKTPUIECKOTO TOKA
38 | Cuna Toka. I3mMepeHue cuiibl TOKa 1
JlaGopaTtopnast pabota Ne 5 «COOpKa 3IEKTPUUECKOM e 1 U3MEpPEHUE
39 | CHJIBITOKA B e€ pa3sNTUYHbBIX Y4aCTKAX)» 1
40 | Dnektpuyeckoe HanmpspkeHue. M3MepeHne HanpsbKeHust
JlaboparopHas pabota Ne 6 «VI3mepeHne HaPsKEHUS Ha Pa3TuIHBIX
41 | y4acTKax IOCJIE€0BaTEILHON DIIEKTPUYECKOMN LIETIH 1
DNEKTPUUECKOe COMMPOTUBIICHHE MPOBOJHUKOB. 3akoH OMa [Tl ydacTka
42 LEMn 1
43 | Pacu€T compoTuBICHHs IPOBOJHUKA. Y IeJIbHOE CONPOTUBICHUE
[Tpumeps! Ha pacy€T COMPOTUBIICHHS MPOBOIHUKA, CHIIBI TOKA U
44 HampsKECHUSA
PeocraTsl.
JlaboparopHas pabota Ne 7 «I3mepeHne COpOTUBIICHHUS TPOBOTHUKA.
45 | Vsyuenue npuHIMIa IeHCTBUS peOCTaTay 1
46 | KontposbHas pabora Ne 3 o Teme «Pacyer siieKTpuyecKuX Hemnem» 1
47 [TocnenoBarenpHOE COCTMHEHHUE MPOBOTHUKOB 1
48 | TMapayiebHOE COSAMHEHHE MTPOBOTHUKOB 1
JlabopaTtopHnas pabota Ne 8 «M3yuenne napaieIbHOTO
49 | coeaMHEHUSs IPOBOJAHUKOBY 1
Pabota 1 MomHOCTE 3MeKTpruYecKoro Toka. Jlaboparopuast paborta Ne 9
50 | «/M3MepeHne MOITHOCTH 1 pabOThI TOKA B DJICKTPUUECKON JIaMIIE) 1
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HaneBaHI/Ie IMPOBOAHHUKOB 3JICKTPUYCCKHUM TOKOM. 3aKoH

51 Jxoyns—Jlenna 1
52 | Jlamna ocBemieHHs. DIEKTPUUYECKHUE HAarpeBaTelIbHbIC TPHUOOPHI 1
53 Kopotkoe 3ambikanue. [Ipenoxpanurenu 1
Kontponbnas padora Ne 4 mo teme «PaboTa 1 MOIITHOCTh
94 | DIIEKTPUYECKOTO TOKay 1
55 | [locTtosiHHbIE MarHUTHI. MarHuTHOE MOJIe 1
MarauTHOE 10JIe MPOBOJHUKOB C TOKOM M ITOCTOSIHHBIX MarHUTOB.
56 | MarauTtHble TUHUU 1
57 | MarauTtHoe 1noje KaTyUIKU ¢ TOKOM. DJIEKTPOMAarHuThl U UX IPUMEHEHHE 1
58 | MaruautHoe none 3emiu 1
JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK ¢ TOKOM. [IpaBuiio neBoi
59 | pykm 1
60 WMHayKIyst MarHUTHOTO TIOJIS 1
61 | DneKkTpuuecKHuil IBUTATEND 1
62 MarHuTHbIM HOTOK. SBJIEHUE IJIEKTPOMATHUTHON MHAYKLIIMU 1
Hamnpasnenue nnaykumonHoro toka. [Ipasuito Jlenna.
JlaboparopHas pabota Ne 10 «M3y4yeHue siBneHus: 21€KTPOMarHUTHON
63 | MHIYKIANY 1 1
CniocoOsI oy4eHus dekTpudeckoit suepruu. [lepegaua
64 | DIeKTpOdHEPTUU 1
65 | KonrponbHas paborta Ne 5 o Teme «DIeKTpOMAarHUTHbIE SIBJICHUS» 1
66 | [ToBTOpeHue u 000OIICHNE 1
67 | Pe3epBHBI ypOK 1
68 | PesepBHBIii ypok 1
36 32 10
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INHOYPOYHOE IINTAHUPOBAHMHE 9 KJIACC

KoJ1-Bo yacoB

4achl Yyachl
Ne ayAuToOpHOM | camocToaTebHOM | KoHTpoibHbIe | IIpakTHYeckue
YPOKa IToypo4Hoe njiaHupOBaHHE HATPy3KH padoThI padoThI padoThI
1 MartepuanbHas Touka. Cucrema oTcuera 1
2 [Tepememnienue 1
3 OmnpeneneHrue KOOPAMHATHI JBHXKYILErOCs Tela 1
4 CKopocTh NPSIMOJIMHENHOIO PABHOMEPHOIO JBUKECHHUSI 1 1
I'paduku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMUUH OT BPEMEHU IIPU
&) PSIMOJIMHEMHOM PaBHOMEPHOM JBUKEHUU 1
XapakTepUCTUKU HepaBHOMEPHOTO ABIKeHus. [Ipsimonnneiinoe
6 PaBHOYCKOPEHHOE JIBIDKCHUE 1
CKOopoCTh NPSIMOJIMHENHOTO PABHOYCKOPEHHOT'O JIBUKEHHUS.
7 I'paduk ckopoctu 1
Ilepemerienue Tena npu NpsIMOIMHENHOM paBHOYCKOPEHHOM
8 JIBUKCHHUH 1
Ilepemerienue Tena npu NpsIMOIMHENHOM paBHOYCKOPEHHOM
9 JBUKEHUH 0€3 HauaJIbHOW CKOPOCTH 1
JIaGoparopnas pabota Ne 1 «VccnenoBaHue paBHOYCKOPEHHOTO
10 JBIDKEHHUS 0€3 HauaJIbHON CKOPOCTH 1 1
CkopocTb IIpH KpUBOJIMHEWHOM JIBUKEHUU. [[BHXkeHME 110
11 OKPY’KHOCTH C IOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO 1
12 | Pemenue 3am1au 1
13 | OTHOCHTENBFHOCTh IBUKCHUS 1
KonTponbnas padota Ne 1 mo reme «IIpssmonuneiinoe
14 | paBHOYCKOPEHHOE JBUKECHHE» 1 1
15 | MnepumansHble cuctemsl orcyera. Ilepssiii 3akoH HeloToHa 1
16 | Bropoii 3akon HeroToHa 1
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17 Tpernii 3akon HeroToHa 1

18 | CBoGoaHOE majieHue Tel 1
JlabopaTtopHas padora Ne 2 «M3mepenne ycKopeHus CBOOOHOTO

19 | nageHus» 1

20 | 3akoH BCEMHPHOTO TSATOTECHUS 1

21 YckopeHnre cBOOOIHOTO MaJieHus Ha 3eMJIe B IPYTUX HEOSCHBIX TeJIax 1
Cuiia ynpyrocTu.

22 | JlaboparopHas pabota Ne 3 «OmnpezneneHue keCTKOCTH MPYKUHBD) 1

23 | Bec Tena, ABMKYIIETOCS ¢ YCKOPEHUEM 1

24 | Cuna TpeHus 1

25 | JlnunamMuKa KpUBOJMHEWHOTO JBM)KCHUS 1

26 Pewenue 3amau 1

27 | IcKycCTBEHHBIE CIYTHUKHU 3eMIIU 1

28 | YcnoBus paBHoBecus Tenl. LleHTp TskecTu Tena 1

29 | Bujpl paBHOBeCHS Tell 1
Kontponbnas padota Ne 2 o Teme «3aK0HBI JBUKEHUS U

30 | B3auMOJICHCTBUS TEI» 1

31 | Nmmynbc Tena. 3aKOH COXpaHCHHSI HMITYJIbCa 1

32 PeaxktuBHOE aBMXeHUE. PakeThl 1

33 | Pemenue 3amau 1

34 | Pabota cumbl 1

35 | PaboTa cHIIBI TSKECTH M CHIIBI YIIPYTOCTH 1
[ToTennuanbHas SJHEPTUS TN, OIHATOTO HAJl 3eMJICH.

36 | IloTeHnmanpHast DHEPTUS YIPYTO 1ehOPMUPOBAHHOM MTPYKHHBEI 1
Kunernueckas sneprus. Teopema 00 n3MEHEHUN KHHETHUECKOM

37 | oHeprum 1

38 | 3aKoH coXpaHEHHUs] MEXaHUYECKON SHEPTruu 1

39 Pemrenne 3agau 1

40 | KorrpospHas pabora Ne 3 o Teme «3aK0OHBI COXPAHEHUS B MEXaHHUKE) 1

41 | KonebarenpHOE TBUKCHHE 1

42 CBoOonusie kosebanus. KosebarenpHple cucTeMBl. MasTHUK 1
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43 | BenuuuHsl, XapaKTepU3yOIIKe KOueOaTeIbHOE IBIKESHUE 1

44 | M'apMOHHUYECKHE KOJICOAHUS 1
JlaboparopHast pabota Ne 4 «ccnenoBanne 3aBUCUMOCTH IIEPUOJIA U

45 | yacToThl cBOOOIHBIX KOJICOAHMI HUTSIHOTO MAasgTHUKA OT €r0 JUTHHBD)

46 | 3aryxaroumme kosebanusi. BeIHYKICHHBIC KOJICOaHHS 1

47 | Pe3onanc 1

48 | PacmpoctpaHeHue kojebaHuii B cpeie. BosHb

49 | Inuna BoiHbl. CKOPOCTh pacIpOCTpaHEHHUs BOJIH 1

50 | Mcrounuku 3ByKa. 3ByKOBbIE KOJICOAHUs

51 | BeicoTa, TeMOp ¥ TPOMKOCTB 3BYKa 1

52 | PacnpocTpaHeHue 3ByKa. 3ByKOBBIE BOJIHEI

53 | OrpaxkeHue 3ByKa. 3ByKOBOM pe30HAHC 1

94 | Pewienue 3amau 1
KontponbHas pabora Ne 4 o teme «MexaHn4YecKue KoJeOaHus u

55 | BOJHBI. 3BYK»

56 | Mcrounuku cera. PacnipocTpaHeHue cBeta

57 OTpakeHne cBeTa. 3aKOH OTPAKEHHSI CBETA 1

58 | Ilmockoe 3epkano 1
[Ipenomienue cBera. 3aKoH MpeoMiIeHUs cBeTa. [lomHoe BHyTpeHHEE

59 | otpakenue 1

60 | Jluaszel. OnTHYecKasl Cuja JIUH3BI 1

61 | M3o0paxeHus, 1aBaeMble JIMH30U 1
JlabopaTtopHas padota Ne 5 «3yueHue cBONCTB U300pakeHUS B

62 | cobuparomeii nuH3e. M3MepeHrne OnTHUECKOM CHIIbI JIMH3BD)

63 Pemrenne 3agau 1

64 | I'ma3 u 3peHue 1

65 | Ontudeckue mpudopEI

66 | MuTepdepenuus u qudpakuus cBera 1

67 Pu3nYeCcKUil CMBICI IOKA3aTelIsl IPEIOMIICHHUS 1

68 | ducnmepcus ceta. l|Bera Ten

69 Tunbl ONTHYECKUX CIIEKTPOB 1
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JlaGopaTtopHas padota Ne 6 «HabmroeHue CruiontHoro u

70 | nuHEeHYaThIX CIEKTPOB UCIYCKAHUS»
71 | DnekTpoMarHuTHOE novie. DJIeKTPOMarHUTHbIE BOJIHBI
72 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
73 | JImama3zoHsl 3JIEKTPOMArHUTHBIX BOJIH 1
74 | Pa3BuTHeE B3IJI0B Ha IPUPOJY CBETA 1
75 | Pemenue 3amau 1
Kontponbnas padota Ne 5 o teme «CBeTOBbBIE SIBJIICHHUS.
76 | DnekTpoMarHUTHbBIC BOJHBDY
77 PannoaktuBHOCTE. MOJI€IIM aTOMOB 1
[Tornomenue u ucmmyckanue cBeta aromamu. [Ipoucxoxaenne
78 | TMHEWYATHIX CIIEKTPOB
PagnoakTHBHBIE IPEBpAIICHUS! ATOMHBIX SAEP. 3aKOH PAJHOAKTUBHOTO
79 pacnajga
80 DKCIIepUMEHTAIBHBIC METOJIBI HCCIICIOBAHMUS YaCTHUII 1
JIaGoparophas pabota Ne 7 «3mepeHue ecTeCTBEHHOTo
81 | pagmanmoHHOTrO (hOHA JTOZUMETPOM))
82 | OTKpbITHE IPOTOHA U HEUTPOHA 1
83 | CocraB aToMHOTO sijipa. SIiepHbIe CHIIBI 1
84 | Oueprus cBs3u. Jledekt Macchl
85 [enenue snep ypana. llennas peakius 1
JIaGopartopHas pabota Ne 8 «/3yuenue neneHus saapa ypaHa mno
86 | dororpaduu TpeKoB»
Snepusiii peakrop. [IpeoGpazoBane BHyTpeHHENH HEPIUN aTOMHBIX
87 | smep B DNIEKTPHUECKYIO SHEPTHIO 1
88 | AtomHas sHepreTuka 1
89 | buonoruueckoe ASWCTBUE paIHAIIH 1
90 | TepmosizepHas peakuus
91 Pemrenue 3anau 1
JIaGoparophas pabota Ne 9 «M3ydeHue TpekoB 3apsKEHHBIX YacTHUI]
92 | mo rotoBbIM (hoTorpadusimy
Kontponsnas padora Ne 6 o teme «CTpoeHHEe aToMa U aTOMHOTO
93 | sapa. Mcnonb30BaHWE SHEPTHH ATOMHBIX SIIEP»
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94 MexaHH4YeCKHUE ABICHU 1
95 TenaoBbIe SABICHUS 1
96 | DIEKTPOMArHUTHBIC SBJICHUS 1
97 KBaHTOBBIE IBJICHUS 1
HayuHbIif MeTO/T TO3HAHUS M €r0 peain3anus B PU3NIeCKIX
08 HCCIIEIOBAHUSX 1
CBsi3b ()M3HKHM M COBPEMEHHBIX TEXHOJIOTHIA B 00JIaCTH IepeIauun
99 | madopmarum, YHEPreTUKE, TPAHCIOPTE 1
100 | IloBrOpeHue u 0000OIICHHE 1
101 | [loBTopenue u 0600IICHNE 1
102 | IloBropeHue u 0000IICHHE 1
42 61
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MNPOBEPAEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

B ¢denepanbHbIX M pernoHANIbHBIX MpOIEAypax OIEHKM KauecTBa 0Opa30BaHUs
UCIIOJIb3yeTCsl mepeyeHb (KoAU(pUKATOp) pachpeiesieHHbIX M0 KilaccaM MPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOW MPOrpPaMMBbl
OCHOBHOT'0 00IIIETO 00pa30BaHUs U AJIEMEHTOB COJEPKaHUs 10 (HUBHUKE.

7 KIIACC

IIpoBepsieMble MpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
MPOrpaMMbI

Kon [IpoBepsieMmbie MTpeIMETHBIE PE3YIbTAThl OCBOCHHUS OCHOBHOM
IPOBEPSIEMOTO 00pazoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 001IEr0 00pa30BaHUs
pe3yJbTara

1.1 MCMOJIb30BaTh U3YUYCHHBIE MIOHSITHUS

1.2 paznuyaTh SABICHUS 10 OIMCAHUIO WX XapaKTEPHBIX CBOWCTB
U Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (HU3nuecKoe
SIBTICHHE

1.3 pacro3HaBaThb MpPOSBIECHUE H3YUYCHHBIX (U3HUECKUX  SIBJICHUMN

B OKpY>KaroleM MHUpPE, B TOM YHUCIIE€ (PU3HUECKHUE SIBJIICHUS B IPUPOJE,
IPU 3TOM NEPEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBICHUN

1.4 OMKCHIBATh M3YyYCHHBIE CBOMCTBA TeNl W (U3MYECKUE SIBJICHUS,
UCTIONB3YSl (PU3NYECKUE BEIWYHMHBI, MPH OMHCAHUU TPABHILHO
TPakTOBaTh (PU3MUECKHI CMBICI HUCHOJb3YEMbIX BEJIUYUH, HUX
0003HAaYEHUs U €IMHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTHMMHU
BEJIMYMHAMHU, CTPOUTh TpaduKH  HM3YyUYEHHBIX  3aBHCHUMOCTEH
(bU3UYECKUX BEITMYHUH

1.5 XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS W TPOLECCHI,
UCIIOJIb3Ysl HW3YYEHHBIE 3aKOHbl, NPH 3TOM JaBaThb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa U 3alHMChIBaTh €ro0  MaTeMaTH4eCcKoe
BBIPAKEHUE

1.6 OOBSCHATH (PU3MUECKUE SIBICHUSA, MPOLIECCHl M CBOICTBA TEl, B TOM
Yyuclie W B KOHTEKCTE CHUTyalludl MPaKTUKO-OPHEHTUPOBAHHOTO
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XapakTepa: BBIABIATh IPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHE U3 1 — 2 TOTHYecKuX 1IaroB ¢ Onopoi Ha 1-2 u3yueHHbIX
CBOMCTBa duznyeckux SBJICHUM, duznuecKkux 3aKOHa
WJIA 3aKOHOMEPHOCTH

1.7

pemiath pacdeTHble 3a7aud B 1 — 2 JeHCTBUS, UCHOIB3YS 3aKOHBI
u GopMyIbl, CBS3bIBAIOMIME (PU3MYECKHE BEIUYHHBI: HA OCHOBE
aHaJM3a yCIJIOBHS 3a/1a4M 3alMCBIBATh KPATKOE YCIOBUE, MMOJACTABIATh
busnyeckue BeIMYMHBI B (DOPMYJIIBI M TPOBOJUTH PACUEThl, HAXOIUTh
CHpaBOYHbIE JaHHBIC, HEOOXOIUMBIE I PELICHUS 3a/1a4, OIICHUBATh
PEATUCTUYHOCTD MOJTYYEHHON (PU3UYECKOM BETNUNHbI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEIIUTh MPU TOMOIIU
(GU3MYECKUX METOJI0B, B ONHCAaHUU HCCICIOBAHUS BBIICIATH
IPOBEPSAEMOE MPEATNOI0KEHHE (runotesy), pasinyath
U UHTEPHPETUPOBATh TMOJYYCHHBIH PE3yNbTAaT, HAXOJIUTh OIIMOKHU
B XOJI€ OIbITA, JeaTh BEIBOJIBI MO €T0 pe3ysibTaTaM

1.9

MPOBOJUTH  OMBITHI 1O HAOMIOJAEHUI0O (U3HYECKUX  SIBJICHUU
Wil  (U3NYECKUX CBOMCTB Tel: (opMysupoBaTh MPOBEPsSEMbIE
NPEANnojoXKeHus, coOupaTh YCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ1 OMBITAa U (POPMYITUPOBATH BHIBO/IBI

1.10

BBINIOJIHATh MPSAMbIE U3MEPEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH OKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOAUTh  HWCCIEIOBAHUE 3aBUCUMOCTH  OJHOM  (pu3HuecKoit
BEJIMYUHBI OT JPYyroM C HWCIOJb30BAHUEM TNPSAMBIX HW3MEPEHHUI,
y4aCTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHUS, COOUpPATh
YCTAHOBKY U BBINIOJHATH U3MEPEHMUS, CIIeys MPEAI0KECHHOMY UIaHYy,
(bUKCUpPOBATH PE3yIbTATHl TMOJIYYCHHOW 3aBUCUMOCTH (HU3HUECKUX
BEJIMYMH B BUJIE TIPEAJIOKEHHBIX TaOJIUI] U TpaUKOB, J1eJ1aTh BHIBOJIbI
10 Pe3yJIbTaTaM MCCIENOBAHUS

1.12

IPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, CIIETYS
MPEJI0KEHHOW MHCTPYKIMU: TPY BBIMOJTHEHUH U3MEPEHUN cOOMpPATh
DKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOWU
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0€30macHOCTH  mpu  pabote
c J1abopaTOpHBIM 000PYI0BAHUEM

1.14

yKa3bIBaTh MPUHLIUIIBI JEHCTBUSA PUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh TMPUHLUIBI JEHCTBUS HM3yUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IOMOIIBIO MX ONMCAHUsA, HUCIOJIb3YS
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3HaHUSA O CBOWMCTBAaX (DM3MYECKUX SBICHUH H HEOOXOIUMEIC
dbu3ndecKue 3aKOHbI M 3aKOHOMEPHOCTH

1.15

NPUBOJUTH TpUMEpHl (HAXOAUTh HWHPOPMAIMIO O TpHUMepax)
MPAKTUYECKOTO UCTIOJIb30BaHUS (DU3UIECCKUX 3HAHUH B TIOBCETHEBHOM
YKWU3HU JIJ1s1 o0ecIeueHus 0€30MacHOCTH MpH 0OpaIieHruy ¢ MpudopamMu
U TEXHUYECKUMU  yCTPOWCTBAMH,  COXPAHECHHS  370POBBS
U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO TMOBEACHUSA B OKpY)Karollen

cpene

1.16

OCYUIECTBJISATh OTOOp HMCTOYHMKOB MH(popmanuu B cetu HHTepHer
B COOTBETCTBHM C 3a/IaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCSA 3HAHUM M MyTEM CPaBHEHUsS Pa3IUYHBIX HCTOYHUKOB
BBIIEIAT, MHGOpPMAIMIO, KOTOpas SABISETCS IMPOTUBOPEUYUBOM
WJIM MOKET OBITh HEJJOCTOBEPHOMN

1.17

WCIIOJB30BaTh TMPU  BBIMOJHEHUM YUYEOHBIX 3aJlaHUl  Hay4HO-
NOMYJISIPHYIO JIUTEpaTypy (DU3UYECKOTO COJEp:KaHUs, CIPABOYHbIC
Marepuanbl, pecypcel cetu HHTEepHeT, BiageTh IpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIUKN U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.18

co37aBaTh COOCTBEHHBIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MH(OpMAIUK GU3HUECKOTO COIePKAHUS,
B TOM 4YHcCJIe TyOJUYHO JAeliaTh KpaTKUE COOOLIEHUSI O pe3yJibTaTax
MPOEKTOB WM Y4YE€OHBIX HCCIEIOBAHUM, TPU OSTOM TI'PaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHSATUHHBIN ammapaT Kypca (Qu3ukw,
COIIPOBOX/IATh BBICTYILJICHUE MTPE3EHTALIUEN

1.19

IIPY BBITIOJIHEHNUN YYEOHBIX TPOCKTOB M UCCIICIOBAHUNA PACTIPEACIISTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMU 3aJ1auaMH,
CIEOUTh 32 BBINIOJHECHUEM IUIAHA JIEMCTBUM, AJE€KBATHO OLICHUBATh
COOCTBEHHBI BKJIAJl B JICITCIBHOCTh TPYMIbl, BHICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIITUX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Kon Kon [TpoBepsieMble AIIEMEHTBI COJIEPIKAHUS
paszmena | 3JIeMEHTa
1 OU3NKA U EE POJIb B ITO3HAHWN OKPYXXAIOIIEI'O MUPA

11 ®du3zruka — Hayka O mpupoje. SIBIEHHS HOPUPOBIL.
®dusnueckue  SBICHUA:  MEXaHUYECKHE,  TEIUIOBHIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 ®duznueckue BenuuuHbl. M3Mepenne Gu3nuecknux BEIUYUH.
dusnueckue  npubopel.  IlorpemtHocTs  U3MEpPEHMI.
MexayHapoiHasi cUCTeMa €JIMHUIL

1.3 EcTecTBeHHO-HAyuYHBIM METOJ] TO3HAHUS: HaOIIO/IEHUE,
MOCTAaHOBKA HAYYHOT'O BOIMPOCA, BBIIBIKCHHE THUIIOTE3,
HKCIIEPUMEHT 10  MPOBEPKE  TUMOTe3, OOBsSCHEHUE
HaAOJTFOIAeMOTO SIBJICHUS

14 Onucanune GU3NIECKUX SIBJICHUH ¢ TTIOMOIIBIO MOJIeIeH

1.5 [IpakTrueckue paboThI:

N3mepeHne paccTOsHUMN.

N3mepenne o0beMa )KUIKOCTH U TBEPIOTO TeTa.
Onpenenenue pasMepoB MajbIX TEIL.

N3mepenue temmeparypsl MPU TOMOIIU KUAKOCTHOTO
TEPMOMETpPA U JAaTYUKA TEMIIEPATYPbl

[NEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNM BEILIECTBA

2.1 CTpoeHHE BemIeCcTBa: aTOMBI M MOJICKYJIbI, UX Pa3MeEphl.
OmnBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA

2.2 JIBmwkenne vactuil BemecTBa. CBS3b CKOPOCTH JIBIKCHUS
qacTuil ¢ TemrepaTypoii. bpoyHoBckoe nmwxenue, iuddysus

2.3 B3aumoneiictue YaCTHII BEIIIECTBA: MIPUTSKCHUE
U OTTAJIKUBAHUE

2.4 ArperaTHble COCTOSIHUSI ~ BEIIECTBA: CTPOCHHE Ta30B,
JKUJKOCTEM M TBEpAbIX  (KPUCTAUIMYECKUX)  TelL
B3auMocBsi3p MeEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSX M WX aTOMHO-MOJICKYJISPHBIM
CTPOEHHEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI

2.6 [IpakTrueckue paboOThI:

Orenka JIraMeTpa aroma METOJIOM 0501 (0):
(c ucnonpzoBanueM dororpaduii).

OnbITH IO HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITEl O OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO
MPUTSDKEHUS

JIBYDKEHUE U B3AVMOJIEVCTBUE TEJI

3.1

Mexanunueckoe ABrkeHrue. PaBHOMEPHOE M HEPABHOMEPHOE
JIBU>KEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh TpU  HEPAaBHOMEPHOM
JBI>KEHUU. PacyeT myTu U BpeMeHU ABUKCHUS

3.3 SABnenue mHepuuu. 3aKoH MHepuuU. B3ammopeiicTBue Ten
KaK MpUYMHA U3MEHEHUs CKOPOCTH JBWKEHHUs Ted. Macca
KaK M€pa HHEPTHOCTH TeJa

3.4 [InotHOCT BemiecTBa. CBSA3b IJIOTHOCTU C KOJUYECTBOM
MOJIEKYJI B €luHHUIIe 00beMa BelllecTBa

3.5 Cuna Kak XapaKTepUCTHUKa B3aUMOICHCTBUS TEN

3.6 Cuna ympyroctd © 3akoH ['yka. W3mepeHue CHIThI
C IOMOUIBIO TUHAMOMETpPA

3.7 SlBnenue TATOTEHHMS M cwia TsbKecTH. Cuila  TSKECTH
Ha JIpyrux miaHerax. Bec rema. HesecomocTb

3.8 Cuna tpenus. TpeHne CKoIbXEeHUS U TpeHue 1okos. Tpenue
B [IPUPOJE U TEXHUKE

3.9 CnoxxeHWe CWJ, HalpaBJIEHHBIX IO OJHOM MPSAMOM.
PaBHOAEHCTBYIOIIAS CHIT

3.10 [IpakTruueckue pabOThI
OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JABUXKEHHUS (L1apuKa
B JKUJKOCTH, MOJEIH 3JIEKTPUUYECKOTO0 aBTOMOOWIIS M Tak
nanee).
OnpeneneHue CpelHEN CKOPOCTH CKOJIBXKEHUsT Opycka
WJIY IIApUKa [0 HAKJIOHHOM TIOCKOCTH.
Omnpenenenue INIOTHOCTH TBEPIOTO TENA.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH PACTSKECHHS
(medopmarun) py>KkUHBI OT TPUITOKEHHOU CHIIBI.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI TPEHUS
CKOJILKEHHSI OT Beca Teja U XapakTepa CONpUKacaOLIUXCs
TTOBEPXHOCTEU

3.11 @u3nyecKrue SBICHUS B NPUPOJAC: INPUMEPHI JIBUKCHHS
C Pa3JIMYHBIMUA CKOPOCTSAMH B KMBOW M HEXKUBOU MPUPOJE,
JEUCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoiicTBa: JUHAMOMETP, MO IITUITHUKH

JABJIEHUE TBEPBIX TEJI, XUJKOCTEU U T A30B
4.1 Hasnenne  TBepaoro tena. CrnocoObl  yMEHBIICHUS

H YBCIIMUCHUA OABJICHUA
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4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT o0bema,
TEMIEPATypPbl

4.3

Hepez[aqa JaBJICHUA TBCPAbBIMU  TCIaMH, IKHIAKOCTAMH
u razamu. 3akoH Ilackans. [TneBMaTHyeCKue MallluHbI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKHJAKOCTA  OT  TUIyOHHBI.
I'mapocratnueckuii mapagokc. CooOIaromuecss COCY/Ib.
['mapaBardecKkue MEXaHU3MbI

4.5

Atmocdhepa 3emnu u armocdepHoe napneHue. [Ipuyumnbl
CYIIECTBOBAHUS BO3AYIMIHOW 000704ku 3eMiu. OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOrO  JIaBJICHUS
OT BBICOTBI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMocdepHoro JABJICHUSL. [Tpubopsr
JUTSL U3MEpEeHUst aTMOCHEPHOTO JTaBJICHUS

4.7

JlelicTBHE XMAKOCTH U Ta3a Ha MOrPYKEHHOE B HUX TEJO.
BritankuBaromas (apxumeoBa) cuia. 3akoH Apxumeaa

4.8

ILtaBanue ten. Bo3nyxoruiaBanuie

4.9

[IpakTrueckue paboThI:

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT oObeMa
MOrPY>KEHHOM B )KUIKOCTh YACTH TeEJa.

OmnpeneneHue  BBITAIKUBAIOLICA CHIBL, JEUCTBYIOLIEH
Ha TEJO0, MIOTPYKEHHOE B KUJIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKUBAIOMIEH  CHJIBI,
JICVUCTBYIOIIEH HA TEJIO B AKUJIKOCTH, OT MACCHI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIEH
CWJIbI, JCHUCTBYIOIEH Ha TEIO0 B JKUIKOCTH, OT OO0beMma
MOrPY>KEHHONW B JKUAKOCTh YAaCTH Te€la U OT IUIOTHOCTH
JKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y OIPEJICJICHUE €€ TPy30I0IbEMHOCTH

4.10

®duznyeckue SBJICHUS B MPUPOJIE: BIUSHUE aTMOC(EpHOTO
JIABJICHUS HA )KUBOM OpPraHu3M, IIaBaHUE PbIO

411

TexHuyeckue  yCTPOWCTBA:  COOOILAOIIMECS  COCY/BI,
YCTPOMCTBO  BOJNOIIPOBOJA, THUIPABIMYECKUN  Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPILIHEBONH HACOC,
apeoMmeTp

PABOTA, MOIITHOCTb, SHEPI A

5.1

Mexanuueckasi paborta
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52 Mexannyeckas MOIIIHOCTh

5.3 [TpocTeie MexaHU3MBI: pblYar, 0J0K, HAKJIIOHHAs! INIOCKOCTb.
[IpaBuiio paBHOBECHS pblUara

5.4 [TpumeHeHre npaBuia paBHOBECHS pblyara K 0JI0Ky

9.5 «3050TOC TIpaBUIIO» MeXaHWKU. K03 hUIIMEHT MOJIe3HOTO
neicTBUS MexaHu3MmoB. IIpocTbie MexaHW3Mbl B OBITY
U TEXHUKE

5.6 [ToTeHnanbHas S3HEPTUH TeNa, MOJAHITOro Haj 3eMien

5.7 Kunernueckas sHeprus

5.8 [lonHas MexaHuyeckas DSHEpPrus. 3aKOH HW3MEHEHHA
Y COXpPAHEHUs1 MEXaHUYECKON SHEPTUU

5.9 [IpakTrueckue paboThI:
Omnpenenenne pabOTHl CUIIBI TPEHUS MPU PaBHOMEPHOM
JBUKEHUU TeJa 10 TOPU30HTAIBHOM MMOBEPXHOCTH.
HccenenoBanre yciioBUl paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
N3yuyeHune 3akoHa COXpaHEHHsI MEXaHUYECKOM SHEPTUn

5.10 @u3nYeCcKre SBJICHUS B IPUPOJE: PbIUArd B TEJIEC YEIOBEKA

5.11 TexHnueckue YCTPOMCTBA: phIyar, ITOJBUYKHBIN

Y HENOJBM)KHBIA OJIOKHM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KJIACC
IIpoBepsieMble NMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbIl
Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOMU
IIPOBEPSAEMOTO o0pa30BaTebHOM IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30oBaHUs
pe3yJnbTara
1.1 WCIIOJIb30BaTh ITOHATHSA
1.2 paznuyaTh SBJIICEHHS IO OINKWCAHUIO WX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OINbBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (QU3NUECKOe
SIBJICHUE
1.3 pacrno3HaBaTh IPOSABIEHUE U3YUYEHHBIX (PU3MUECKUX  SIBICHUU
B OKpY’KaroleM MHUpPE, B TOM 4yucie (U3NIECKUE ABICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a/1ayy B Y4eOHYIO, BBIJICISTh
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBJICHUN
1.4 ONKCHIBATh M3YyYECHHBIE CBOWCTBA TeJl W (PU3UYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3UYECKHE BEJIWYUHBI, MPU ONHUCAHUHU MPABUIIBHO
TpakTOBaThb  (U3UYECKUH  CMBICH  HMCHOJb3yEMbIX  BEJIUYHH,
0003HaY€HUs U €IMHULIBI (PU3NUECKUX BEJIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOLIME JIaHHYI0 (PU3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKH  HM3YyUYEHHBIX  3aBUCHUMOCTEH
(bU3NYECKUX BEITUYUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS W MPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, NIPH 3TOM JaBaTb CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE
1.6 OOBSACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTYalMi NPaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIAITh ITPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE
u3 1-2 jormyeckux MAaroB ¢ MOMOIIbK 1—2 M3y4YEHHBIX CBOKCTBA
bu3NUecKuX SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 peliaTh pacyeTHble 3a7aud B 2 — 3 JEHCTBUS, UCHOJB3YS 3aKOHBI

u (opMyJibl, CBSI3BIBAIOIINE (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE
aHajnu3a yCJOBHS 3aJadd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBISABIATH
HEJOCTaTOK JAaHHBIX JUIsl pEIIeHUs 3aJaud, BbIOMpaTh 3aKOHbI
U (QopMyJibl, HEOOXOAMMBIE ISl €€ pEelIeHHs, MPOBOAUTH PaCUYEThI
U CpaBHUBATh I[IOJIyYEHHOE 3HAuY€HUE (PU3UYECKON BEINUYMHBI
C U3BECTHBIMU JAHHBIMU
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1.8

PaCIIO3HaBaATh HpO6JIeMI>I, KOTOPBIC MOKHO pPCHINTL IIPHU ITOMOIIH
(bPIBI/I‘IeCKI/IX MCTOJ0B, UCIIOJIB3Ys OIIMCAHUEC NCCIICAOBAHUS, BBIICIIATD
IMPOBCPACMOC IIPCAIIOJIOKCHNUC, OLCHUBATL IIPABUIILBHOCTDL IIOpPAOKaA
MMPOBCACHUA NCCICAOBAHMA, ACIATh BBIBOAbI

1.9

OPOBOANUTH ONBITBI 1O HAONIOJEHUI0  (U3MUECKUX  SBICHUM
Wi (U3HYECKUX CBOWCTB Tell: (HOPMYJIHPOBATh IPOBEPSEMBIC
IOPEINOJIOKEHNs, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0/l OTBITa U (DOPMYJIHPOBATH BHIBOIBI

1.10

BBIIIOJIHATD TPSAMBIE U3MEPEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
pUOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIHTATHI
U3MEPEHUI ¢ yUeTOM 3a/laHHOM a0COIIOTHOM MOTPEIIHOCTH

1.11

IPOBOJUTh  HMCCJIEIOBAHME 3aBUCUMOCTHM OJHOM  (hHU3MUECKOU
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM INIPSMBIX HM3MEPEHUN:
IUIAaHUPOBATH HCCIEAOBaHUE, COOUpPATh YCTAHOBKY W BBIIOJIHATH
U3MEpEHUs, CleQys NpeUIOKEHHOMY  IUIaHy, (DUKCHpOBATh
pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTH B BHJIE TAONMIl U I'padUKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIEIOBAHHUS

1.12

MPOBOAUTh  KOCBEHHBIE  M3MEpEHUS]  (U3WYECKUX  BEIUYMH:
TUIAHUPOBATH U3MEPEHUSI, COOMPATh SKCIIEPUMEHTAIILHYIO YCTaHOBKY,
ciaenysi TPEIJIOKEHHOW WHCTPYKUMH, W BBIYUCIATH 3HAUYCHUE
BEJINYHHBI

1.13

coOnoAaTh  MpaBWia TEXHUKM  0O€30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTEepPU30BaTh MPHUHIUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
M TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUCAHUS, UCIIOJIb3YS
3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOJUMBIC
bu3nUecKue 3aKOHOMEPHOCTH

1.15

pacino3HaBaTb MMPOCTBIC TCXHHUYCCKHEC yCTpOﬁCTBa U NU3MCPUTCIILHEBIC
HpI/I60pI)I Mo CXeMaM M CXCMATUYHBIM PHUCYHKaM, COCTABJIAITh CXCMbI
QJICKTPHUYCCKHX nenem ¢ MMOCJICAOBATCIIbHBIM W IIapalJICIbHBIM
COCAMHCHHUECM  JJICMCHTOB, pas3jin4dasd  YCJIOBHBIC 0003HaYCHUSA
9JICMCHTOB J3JICKTPHYCCKHUX ueneﬁ

1.16

NPUBOIUTH HpHUMEPhl (HAXOAUTh HMH(POPMAIMIO O IpHUMepax)
MPAKTHYECKOTO UCTIOIh30BaHUS (PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HHM JJ1 00ecrieueHus1 0€30MMacCHOCTH MPHU 00PaIEHUH ¢ IPUOOpaAMHU
U TEXHWYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3JI0POBbS
U COOJIFOJICHUST HOPM 3KOJIOTHYECKOTO TOBEJCHUS B OKpY KArOIIeH

cpene
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1.17

OCYUIIECTBJISATH MOUCK UHPOPMALIUU PU3UUYECKOTO COAECP>KaHUS B CETH
NHTepHeT, HA OCHOBE HMMEIOIIUXCS 3HAHMM WU IIyTEM CPaBHEHHS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBIACIATh MHGOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEJJOCTOBEPHOM

1.18

WCIOJB30BaTh TMPU  BBIMOJHEHUM YUYEOHBIX 3aJlaHUl  Hay4yHO-
MOMYJISIPHYIO JIUTEPaTypy (HU3UYECKOTO COACPIKaHMsI, CIPABOYHBIC
Marepuanbl, pecypcel ceth HMHTEpHET; BIageTh IpPUEMaMHU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMKU U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHNS,
0006mass UHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
COJEepKaHus, B TOM 4HcCIEe NYOIMYHO NPEACTABIATH PE3YJIbTAThI
IPOEKTHOW WM HCCIEAOBATENbCKON ACATENBHOCTH, IIPU 3ITOM
rPaMOTHO HCIIOJb30BaTh W3YYEHHBIM NOHATHWHBIA aImapar Kypca
($U3HKH, CONPOBOXKIATH BHICTYINIEHUE MPE3CHTalUEH

1.20

IIPU BBITIOJIHCHUH YUYEOHBIX IPOEKTOB M HMCCIICIOBAaHUN (PHU3UUIECKUX
MPOIIECCOB pacHpeAcssITh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU
C IIOCTaBJIICHHBIMH 3aJlayaMHy, CJICAUTHh 3a BBINOJHEHUEM IIJIaHa
NEeWCTBUN M KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIM
BKJIaJi B JAEATEIBHOCTh TPYIIIbl, BBICTPAMBATh KOMMYHHUKATHBHOE
B3aUMO/ICHCTBUE, POSIBIISS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTBI COAEPKAHMS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
paszzena | 5JEMEHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ TTOJIOKEHHS MOJICKYJISIPHO-KUHETUUECKON TeOpUHr

CTpPOEHMS BellecTBa. Macca u pazMmepbl MoJieKysl. OmnbITHI,
MIOATBEPKAAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHN

6.2 Mogenu TBepaOro, *UJIKOTO U Tra3000pa3HOTO COCTOSTHUMN
BemecTBa. Kprucrammnyeckue u aMmopgHbIC Tena

6.3 OOBbscHEHUE CBOWCTB ra3oB, KUAKOCTEH M TBEPIBIX TEN
Ha OCHOBE IOJIOKEHUI MOJIEKYJIIPHO-KHHETHYECKON TEOpUH

6.4 CMaurBaHKe U KallWUISIPHBIE SIBJICHHUS

6.5 TenoBoe pacumpeHue u cxxaTue
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6.6 Temneparypa. CBsi3b  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO IBYKCHHSI YaCTHIT

6.7 Buytpennsiss sHeprus. CriocoObl U3MEHEHHS BHYTPEHHEU
SHEPruM: TerJionepenraya u CoBepiIeHrne padboThl

6.8 Buabl  Temionepenavn: TEIUIONMPOBOJHOCTh, KOHBEKIIWS,
U3JTy4YCHUE

6.9 KosmdecTBo TemnoThL. Y IebHas TETIOEMKOCTh BEIIECTBA

6.10 TeruooOMeH W TEIUIOBOE  paBHOBECHE. Y PaBHEHHE

TEIJI0BOro Oajlanca

6.11 [InaBiieHrEe W OTBEPAEBAHUE KPHUCTAJUINYECKUX BEIIECTB.
VY nenwpHas TEIIOTa IUIABJICHHUS

6.12 [TapooOpa3oBanue u kouaeHcausi. VMcnapenue. Kurnenue.
VYnenpHast  TemyoTa  mapooOpa3oBaHUSA.  3aBHCHUMOCTD
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JTaBJICHUS

6.13 BnaxxHocth Bo3myxa

6.14 DHeprus TOIIUBA. Y JeNbHas TEIIOTa CTOPAHHUS

6.15 [Tpuniuner pabotel TeroBsix apurareneit KI1/ termmoBoro
nBuTaTeNns. TeruioBble ABUTATEIM W 3allUTa OKPYKAOIICH
cpeabl

6.16 3aKOH COXpPaHEHHS W MPEBPAILICHHUS 3HEPTUU B TEIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnbITEl MO OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO
MIPUTSHKCHUSL.

OnBITE 0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COIU
WJIM caxapa.

OnbITEl 10 HAOJIOACHUIO TEIUIOBOIO PACHIMPEHUs Ta3oB,
JKUIKOCTEU U TBEPIBIX TEIL.

OrnpeneneHue AaBieHUs BO3yXa B OJTOHE IIITPUILA.
OnbIThl, JI€MOHCTPUPYIOIIME  3aBUCUMOCTh  JIABJICHUSA
BO3lyXa OT €ro 00beMa U HArPEeBAHUS WIIH OXJIAXKICHHUS.
IIpoBepka rUMOTE3bl JIMHEWHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKMJAKOCTH B  TEPMOMETPHYECKOH  TpyOKe
OT TEMIIEPATYPBHI.

HaOnronenne wW3MeHEHHMs BHYTPEHHEW DJHEPrUM Teja
B pe3yJIbTaTe TEIUIONepeayu U padOThl BHEIIIHUX CHIL.
HccnenoBanne sBICHUS TEIIOOOMEHAa TPH CMEIIMBAHUU
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XOJIOAHOU U TOPAYEH BOJBI.

OrnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOU
MIPY TETUIOOOMEHE C HArPEThIM METAJUTMYECKUM ITHITAHIPOM.
OnpeneneHue  yAeJIbHONW  TEMJIOEMKOCTH  BEIIECTBA.
HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TEMIOTHI IUIABICHUS JIbJ1a

6.18 dusnueckue SABICHUS B INPHPOJE: IMOBEPXHOCTHOE
HATSHDKCHUE U KalWJUIPHBIC SBJICHUS B MIPUPOJIC, KPUCTAILIIBI
B npupoze, uziaydenue CosiHLA, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl; 00pazoBaHUE POCHI, TyMaHa, WHesl, CHera

6.19 TexHudeckue  yCTpoOWCTBa:  KamWUIApbl,  MPUMEpPHI

UCIIOJIB30BaHUs KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEIb
BHYTPEHHETO CrOpPaHUs

OJIEKTPUYECKHUE 1 MAT'HUTHLIE ABJIEHUA

7.1 DnexTpuzanus Tel. JIBa pojia s3IeKTpUIECKUX 3apsia0B

7.2 B3anmopneiictBue  3apshkeHHbIX  Tel.  3akoH  Kysona
(3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUSl 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSTHUS MEXY TEIaMU)

7.3 OnekTpudeckoe mnojie. HampspkeHHOCTh  JIEKTPUYECKOTO
nons. IlpuHOWn Cyneprno3suuuy  SJIEKTPUYECKUX ITOJNER
(Ha KaYEeCTBEHHOM ypPOBHE)

7.4 Hocutenn  snexkTpuyeckux  3apsoB.  DJIEMEHTapHBII
anekTpudyeckui 3apsan. Crpoenwe aroma. lIpoBomHuKH
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHUS JIEKTPUUECKOT0 3apsiaa

7.6 DNEKTPUYECKHI TOK. YcnoBus CyILIECTBOBaHUS
AIEKTPUUECKOro ToKa. ICTOYHMKY MOCTOSIHHOTO TOKA

1.7 JleHicTBUSL DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTAX U razax

7.8 Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE
HaIpsKEHUE

7.9 ConpoTuBiieHHE TMPOBOJHMKA. Y AEIbHOE CONPOTUBIICHUE

BCIICCTBA
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7.10 3akoH OMa 171 y4acTKa Lenu

7.11 [TocnenoBarenbpHOE u napajuiebHOe COEIMHEHUE
MIPOBOIHUKOB

7.12 PaboTa 1 MOIITHOCTB AJEKTPUIECKOTO TOKA. 3akoH J[xoys-
Jlenna

7.13 OJeKTpuueckue Iend M MOTPEOUTENH DIECKTPUYECKOU
sHepruu B ObITy. KopoTKoe 3ambikaHue

7.14 [TocrossHHBIE MAarHuThHl.. B3auMOAEHCTBUE  ITOCTOSIHHBIX
MarHuTOB

7.15 MaruauTtHoe nose. MaraHuTHoe 1oJjie 3eMJIA U €r0 3HaYCHUE
JUIA JKU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHUTHOE TOJE AJIEKTPUUECKOTO TOKA.
[IpumeHeHne HIEeKTPOMAarHUTOB B TEXHUKE

7.17 JlelicTBUE MAarHUTHOTO TMTOJII HAa MPOBOJHHUK C TOKOM.
DNEeKTpOJBUTaTellb MOCTOSTHHOTO Toka. Vcmosib3oBaHMe
ANEKTPOIBUTATEIICH B TEXHUYECKUX YCTPOMCTBAX
U Ha TPAHCIIOPTE

7.18 OmnbiTel @apazess. SBneHHE NEKTPOMArHUTHON MHIYKIUU.
IIpaBuno Jlenua

7.19 Onextporenepatop. CrocoObl MOTYyYEHUS BICKTPUUECKOM
DHEPTUU. DICKTPOCTAHIIMHA HA BO30OHOBIISIEMBIX HCTOYHUKAX
DHEPTUU

7.20 [IpakTryeckue pabOTHI:

OnbITel 110 HAOJIOMCHUIO DJICKTPU3AMK TEI WHIYKIIMCH
U TIPU CONIPUKOCHOBEHUH.

Hccnenosanue NEeNUCTBUS BJIEKTPUUYECKOTO OJIst
Ha MPOBOJHUKH U JUIJIECKTPUKH.

COopka u mpoBepka pPabOThI  AIEKTPUUYECKON 1M
MMOCTOSIHHOTO TOKA.

N3MepeHure U peryJimpoBaHKe CUIIbI TOKA.

N3mMepenue v peryimpoBaHue HAMPSIKEHHUS.

Hccnenoanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4epes
PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpa W HAINPSHKEHUS
Ha pe3uCTopeE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJICHUSA MPOBOAHUMKA OT €ro JUIMHBI, IUIOIIAaN
MOIIEPEYHOr0 CEYCHUS U MaTepuarna.
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[TpoBepka npaBuiIa CIIOKCHUS HaIpsHKEHUN
P MOCJIE0BATEILHOM COEAMHEHUHN JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [Jisi CWIbl TOKa MpHU MapajjiebHOM
COCIMHEHUU PE3UCTOPOB.

OmnpeneneHue paboThl AJIEKTPUIECKOTO TOKA, UYIIETO yepes
pe3ucTop.

Omnpenenenue MOIITHOCTH AIEKTPUUECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, HUAYIIETO Yepe3
JAMIIOYKY, OT HaIpsKEHUsS Ha HEM.

Onpenenenue KIIJI narpeBarens.

HccnenqoBanne MarHUTHOTO B3aMMOJICHMCTBHS HOCTOSHHBIX
MarHuTOB.

N3ydyeHre MarHuTHOTO TOJISl MOCTOSIHHBIX MarHUTOB IIPU UX
00BbEIMHEHUU U Pa3/IeJICHUH.

HUccnenosanue NEeNUCTBUS AJIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OnBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD CUJIBI

B3aUMOJICUCTBUA KATYILIKHM C TOKOM U MarHuTa OT CHJIbI TOKA
Y HAIIPaBJICHUS TOKA B KaTYIIKE.

N3yyeHne pAeHWCTBUS MArHUTHOTO TOJS HAa MPOBOJHUK
C TOKOM.

KoncTpynpoBaHue u uzydeHue paboThl JIEKTPOIBUTATEIS.
N3mepenue KII/I anmekTpoaBUrareibHOM yCTaHOBKH.

OnbITEl 1O HCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMATHUTHOM
VHIYKLIWU: VCCIIEIOBAHUE W3MEHEHUN 3HAYCHUS
Y HAPaBJICHUSI UHAYKIMOHHOTO TOKa

7.21 @u3nyecKre ABJIEHUS B NPUPOJAE: NEKTPUUECKUE SIBIICHUS
B armocepe, DICKTPUYECTBO JKUBBIX  OPTraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeiid MoaocoB, pojab MATHUTHOTO
MOJIS1 ISl )KM3HU Ha 3eMJie, IOJISIPHOE CHSTHUE

1.22 TexHu4eckrue yCTpPOMCTBA: AJIEKTPOCKOI, aMIepMETp,
BOJIbTMETpP, PEOCTAT, CUETYUK OHJIEKTPUUECKOM SHEPTuu,
AIIEKTPOOCBETUTEIILHBIE npuOOpBHI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEIOXPAHUTENN,  DJIEKTPOMArHUT,  3JEKTPOJABUIATEIb
HOCTOSIHHOTO TOKa, FT€HEPAaTOp MOCTOSSHHOTO TOKA
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9 KJIACC
IIpoBepsieMble NMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbIl
Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOMU
IIPOBEPSAEMOTO 00pa3oBaTenbHOI MpOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJnbTara
1.1 WCIIOJIb30BaTh N3y4YECHHBIE TOHATHUS
1.2 paziuyaTh SBJICHHUS IO OINHUCAHUIO HUX XapaKTEPHBIX CBOICTB
U Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (u3nuecKoe
SIBJICHUE
1.3 pacrmo3HaBaThb IPOSBIECHUE H3YUYCHHBIX (U3MUECKUX  SIBJICHUMN
B OKpY>KarolIeM MHUpPE, B TOM YHUCIIE€ (PU3HUECKHUE SIBJICHUS B IPUPOJE,
IIPU 3TOM TNEPEBOJUTH MPAKTHUECKYIO 3a/1auy B Y4eOHYIO, BBIJICIATh
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBJICHUMN
1.4 ONKCHIBATh M3YyYECHHBIE CBOWCTBA TeJl W (PU3UYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYMHBI, MPU ONHCAHUHM MPABUIBHO
TpakTOBaThb  (U3UYECKUH  CMBICH  HMCHOJb3yEMbIX  BEJIUYHH,
0003HaY€HUs U €IMHULIBI (PU3NUECKUX BEJIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOLIME JIaHHYI0 (PU3MYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKH  HM3YyUYEHHBIX  3aBUCHUMOCTEH
bu3nYeCcKuX BETUINH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS W MPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, NIPH 3TOM JaBaTb CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE
1.6 OOBSACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE€ CUTYallMi NPAaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJIAITh ITPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE
U3 2—-3 JOTrMYEeCKHX IIAroB C MOMOIIbK 2—3 W3Y4YEHHBIX CBOWCTBA
bu3NUecKuX SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pemarh pacyeTHbIC 3a/Jaud (ONMUparomuecs Ha Ccuctemy w3 2-3

yYpaBHEHUI), WCHOJB3Yysl 3aKOHBI M (OPMYJBI, CBSI3BIBAIOIINE
¢usznyeckue BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHS 3aJaduu
3allUCHIBaTh ~ KPaTKOE  YCIIOBHE,  BBIABIATH  HEIOCTAIOLIHE
Wi U30BITOYHbIE JaHHBbIC, BBIOMPATh 3aKOHBI U  (QOPMYJIBL,

HCO6XO,Z[I/IMBI€ AL pCHICHHA, IIPOBOAWTL pacd€Tbl M OLCHHBATDH
PCATNCTUIHOCTD IMOJYYCHHOT'O 3HAUCHUA (1)PI31/I‘{€CKOI>’I BCJIIMYHUHBI
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1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU MOMOIIU
(bU3UYECKUX METOI0B, UCTIOJIb3YSI OTIMCAHUE UCCIICOBAHUS, BBIJIEISATh
MPOBEPSIEMOE MPEIOJIOKEHUE, OLICHUBATh MPAaBUIBLHOCTH MOPSJIKA
MPOBEICHUSI HCCIEOBaHUS, JeNlaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUI U OTIBITOB

1.9

IPOBOAUTH ONBITHI 1O HAOMIONEHUI0O  (PU3UYECKUX  SBJICHUHN
WK (PU3HYECKUX CBOMCTB TEI: CAMOCTOSITEIHHO COOMPATh YCTAaHOBKY
U3 N30BITOYHOTO HabOpa 000PYI0BaHUS, OMUCHIBATH XOJI OBITA U €r0
pe3yabTaThl, GOPMyIUPOBATH BHIBOIBI

1.10

MPOBOJUTHL TP HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHUH,
OTpeJIeNisisi CpeHee 3HAYeHUE H3MepseMON BeIMYHUHbI (POKyCHOE
paccTosiHiEe coOuparoleld JIMH3bI), 000CHOBBIBATH BBHIOOp crocoda
u3MepeHus (M3MEpUTENLHOTO Tprbdopa)

1.11

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH
C UCIIOJIb30BAHUEM IIPSAMBIX U3MEPEHUN: IJIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY, (DUKCUPOBATh pPE3YJIbTaThI
MOJlyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOJIHUI
U TpauKOB, JIeJaTh BHIBOABI IO pe3yJibTaTaM MCCIEA0BaHUs

1.12

NPOBOAUTh  KOCBEHHBIE  M3MEpEHUST  (U3WYECKUX  BEIMYMH:
MJIAHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh HM3MEPEHUSA, CJEAysd IMPEIIOKEHHON WHCTPYKIIHH,
BBIUHCIISITh 3HAYEHHWE BEIWYMHBI W AHAIM3UPOBATH IOJYUYEHHBIC
pE3yJIbTAThI C YUETOM 3aJJaHHOMW MOTPEITHOCTH U3MEPEHUM

1.13

coOnoAaTh  MOpaBWjla TEXHUKM  0Oe30macHOCTH  mpu  pabote
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pas3nuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (PU3NYECKUX MOJIECIICH:
MaTepuajibHas TOUKa, a0COIOTHO TBEPOE TEJIO, TOYCHUHBIM HCTOUHUK
CBETA, JIy4, TOHKas JIMH3a, IUIaHETapHasi MOJENb aToMa, HYyKJIOHHAs
MOJENb aTOMHOTO sIpa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX IPHOOPOB
U TEXHUYECKHUX YCTPOWCTB C OMOPOM HA WX OMUCAHUA, UCHOIb3YS
3HaHHWSA O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIHUMBbIE
bu3nUecKue 3aKOHOMEPHOCTU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHUCYHKH H3YyYECHHbIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npudboOpoB
U TEXHOJIOTHYECKHUX MPOLECCOB MPHU PElIEHUH YUeOHO-TTPaAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBI JIJIsl IIOCTPOCHUS N300paKEHUN B TIIIOCKOM
3epKajie U coOuparoie JMH3e
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1.17

NPUBOJUTH TpUMEpHl (HAXOAUTh HWHPOPMAIMIO O TpHUMepax)
MPAKTUYECKOTO UCTIOJIb30BAHUS (DU3UICCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpH OOpaIieHruy ¢ MpudopamMu
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHS  3J0POBBS
U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO TOBEACHUSA B OKpY)Karollen

cpene

1.18

OCYIIECTBIIATH MOUCK HHPOPMANUU PU3UIECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIbHO (OpMyIHpysi TMOUCKOBBIM  3armpoc,
HaXOJAWTh MYTH  OMNPEACICHUS  JOCTOBEPHOCTH  IOJYyYEHHOU
uH(pOpMaIMd HAa OCHOBE HMEIONIMXCS 3HAHUW U JIOMIOJHUTEIbHBIX
HMCTOYHHUKOB

1.19

UCIIOJIb30BaTh TIPU  BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUi  HAy4HO-
NOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTO COAep:KaHMsl, CIPaBOYHbIE
MaTtepuaiibl, pecypcbl cetu VIHTepHET; BIaAeTh INpUEMaMU
KOHCHEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3JaBaTh COOCTBEHHbIE MHCHBMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE MH(OpMaIMKM U3 HECKOJbKUX HUCTOYHUKOB (DU3UUYECKOTO
collepKaHusi, MYOJIMYHO TPEACTABIATh PE3YyJIbTaThl MPOCKTHOM
WA UCCIIEIOBATEIIbCKOM JEATEBHOCTH, IIPU 3TOM T'PaMOTHO
VCIIO0JI30BaTh U3YUYECHHBIN NOHATUMHBIM aIllapaT u3y4yaeMoro paszaesia
GU3MKM U CONMPOBOXIATh BBICTYIUICHHWE MPE3CHTAIMEH C YYETOM
OCOOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMOJHCHUH YYEOHBIX MPOSKTOB M UCCIACAOBAHUM (DU3NUSCKUX
MPOIIECCOB pacHpeAeisiTh O00S3aHHOCTU B TpyNIe B COOTBETCTBUU
C TIOCTABJICHHBIMHM 33aJayaMH, CJCIUTh 3a BBINOJHEHUEM ILUIaHA
JNEeWCTBUN M KOPPEKTHPOBATh €T0, aJIcKBATHO OLICHUBATh COOCTBEHHBIN
BKJIQJT B JAEATEIILHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aMMO/ICHCTBHUE, IPOSBIIAS TOTOBHOCTH pa3periaTh KOH(PIUKTHI

IIpoBepsieMbie 3J1eMEHTHI COACPKAHMS

Kon Kon [TIpoBepsieMbI€ AIIEMEHTHI COJICPKAHUS
pazzmena | DJIEMEHTa
8 MEXAHWYECKUE ABJIEHUSA
8.1 MexaHnnueckoe aBuxkeHue. MartepuanbHas Touka. Cucrema
oTcuera
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8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO IBUYKEHUS

8.3 PaBHOMEpHOE IPSAMOIIMHEMHOE IBUKEHUE

8.4 HepaBHomepHOe mnpsMosiuHeHOe JBkeHue. Cpeauss
W MTHOBEHHas CKOPOCTh Tella TMpH HEPABHOMEPHOM
JIBUKCHUH

8.5 Yckopenue. PaBHOYCKOpPEHHOE NPSIMOJIMHEMHOE JIBUXKEHUE

8.6 CBobomnoe manenue. OnwiThl [ ammmnes

8.7 PaBHOMEpHOE NBIKEHKE IO OKPY)HOCTH. [Tepuon u yactora
oOparieHus. Jluneiinas U yTiIoBas CKOPOCTH.

[{eHTpOCTpEMUTENBHOE YCKOPCHHE

8.8 [IepBsrit 3akoH HeroToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetuii 3akoH HeroToHa

8.11 [TpuHIMI CyTIEPIIO3ULINY CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHUs: CHI1a TPEHUS CKOJIBKEHUS, CUJIa TPEHUSI TTOKOS,
JPYTHE BUIBI TPECHUS

8.14 Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHUE
CBOOO/IHOTO TMaJICHUS

8.15 Jemxenue mianet Bokpyr ConHua. IlepBas kocMmuueckas
CKOpoCTh. HeBecoMOCTh M nEperpy3ku

8.16 PaBHOBecue maTepHalibHOM TOYKU. AOCOJIOTHO TBEPIOE
TEJO
8.17 PaBHOBecne TBEepIOro TEnma € 3aKPEIUICHHOW  OCBIO

BpauieHuss. MoMeHT cuiibl. LIeHTp TsxecTn

8.18 Nmnyinece Tena. I3mMeHneHne nmmnynbca. MIMIynbc CHtbl

8.19 3aKOH COXpaHEHUS UMITYJIbCA

8.20 PeakTtuBHOE IBMKEHHE

8.21 MexaHnunueckas paboTa U MOIITHOCTh

8.22 PaboTa cun TsbkecTH, yrnpyroct, TpeHus. CBs3b SHEPIHH
1 paboThI

8.23 [loTreHumanbHas SHEPTHs TeNa, MOJAHATOTO HaJl MOBEPXHOCTHIO
3emin
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8.24

[ToTeHIManbHas SHEPTUSI CKATOU MPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM YHEPTUN

8.26

3aKoH COXpPaHCHHUA MEXaHUYECKOU OQHCPIun

8.27

[IpakTrueckue paboOTHI:

Onpenenenne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka
WJIM IBYDKCHHMS IIIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.
OrnpenenieHue yCKOpEHUsS Tejla IIPU  PaBHOYCKOPEHHOM
JBIDKCHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU

Opyd  PAaBHOYCKOPEHHOM  JIBUXKEHUHM O€3  HadalbHOMI
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIAM TIPH  PaBHOYCKOPECHHOM
JBIDKEHNU 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK PsiJT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMEHU OTMHAKOBHI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CHJIbI HOPMAJIBHOTO JIABJICHUSI.

Omnpenencaue ko3hGHUITMEHTa TPSHHUS CKOJIBXKCHUS.
Omnpenenenre KECTKOCTH TPYKUHBI.

Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM
JIBIKEHUU TeJa 10 TOPU30HTATIBLHOM MMOBEPXHOCTH.
Omnpenenenne pabOTHl CUJIBI  YNIPYTOCTH TMPU  TOAbEME
rpy3a C HCIOJIB30BAHMEM HETMOJBUKHOTO U TOJBMKHOTO
0JIOKOB

8.28

dusznyeckue SIBICHUS B npupoac: MpUIMBbBI W OTJIHMUBEI,
JABHKCHHUC IIJIIAHCT ComHeuHoOM CUCTCMbI, PCAKTHUBHOC
ABH)KCHUC KMBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CIIUIOMETD, JaTYUuKHU
TIOJIOYKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNYECKUE KOJIEBAHW A 11 BOJIHBI

9.1 Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KoJie0aHUi: Iepuo/I, 4acTOTa, aMIUIUTY1a

9.2 MaTteMaTnyeckuil U MpYy>KUHHBIA MasTHUKH. [IpeBpamenue
HHEPTUM NP KOJIEOATETbHOM JBUKEHUU

9.3 3aryxaroue KosueOaHusd. BbIHyX7neHHblEe — KoOJeOaHUS.

Peszonanc
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9.4 Mexanudeckue BoOJIHBI. CBOMCTBA MEXaHUYECKHX BOJIH.
[IpogonpHble ¥ TONEpedHble BOJHBL. JlTMHA  BOJHBI
U CKOpPOCTh €€ paclpocTpaHeHus. MexaHHuecKue BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOTHBI

9.5 3ByK. ['poMKOCTBH U BbICOTa 3BYKa. OTpaxKeHUE 3ByKa

9.6 Nudpa3Byk U yIbTpa3ByK

9.7 [IpakTrnueckue paboOThI:
Onpenenenve  4acToThl W TepHoja  KosieOaHMid
MaTEeMaTHYECKOr0 MasiTHUKA.
OmnpeneneHre 4acToThl U MepUoa KoJieOaHUN NPy KUHHOTO
MasiTHUKA
HccnenoBanve  3aBUCUMOCTH  [epuoja  KoJjieOaHUM
MOJIBEILIEHHOTO K HUTH TPy3a OT AJUHBI HUTH.
HccnenoBanue  3aBUCUMOCTM  Mepuoja  KoseOaHMit
IPYXUHHOT'O MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH nepuoaa Kose0aHui
rpy3a, TOJBENIEHHOTO K HHUTH, OT MAacChl Tpy3a
U J)KECTKOCTH NpYKUHBI. V3MepeHne ycKopeHusi CBOOOIHOTO
najicHust

9.8 duznueckre SBJICHHS B MPUPOJE: BOCIPUATHE 3BYKOB
KUBOTHBIMHU, 3E€MJIETPACEHHE, CEHCMHYECKHE  BOJIHBI,
IlyHaMH, 3XO

9.9 TexHuyeckue  yCTpOWCTBA:  HXOJOT,  HCIIOJIb30BAHUE
yJIbTpa3ByKa B OBbITY U TEXHHKE

10 OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 DJEeKTPOMarHUTHOE TMoJie. DJIEKTPOMArHUTHbBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHHIX BOJIH

10.3 OnexkTpomMarHuTHas npupona cBera. CKOpocTh  cCBeTa.
BosiHOBBIE CBOICTBaA CBETA

10.4 [IpakTrueckue paboTHI:
N3yuyeHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBIO
MOOMJIBLHOTO TeedoHa

10.5 duznyeckue SBJIEHUS B IPUPOJE: OMOIOTHYECKOE AECTBUE

BUJUMOTO,  yJIbTPapUOJETOBOTO U  PEHTTEHOBCKOTO
W3IIy4EHUN
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10.6 TexHuueckue yCTpOICTBA: UCIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOW CBSA3H
11 CBETOBBIE ABJIEHUA

11.1 JlydeBas mozenb cBera. MicTouHuKH cBeTa

11.2 [IpssMONMHENHOE PACTIPOCTPAHEHUE CBETA

11.3 Otpaxkenue cBeta. [mockoe 3epkano. 3aKkoH OTpaKEHUs CBETa

114 [Ipenomnenue certa. 3akoH npenomieHus ceera. [lomHoe
BHYTpPEHHEE OTPaKEHUE CBETA

115 JIunza. Xon nydeil B TMH3E

116 OnTtuueckass  cuctemMa  (oroamnmapara,  MHKPOCKOIa
U TeJecKoma

11.7 I'na3 KaK  OINTHYECKas cucrema. bimzopykocTh
U TaTbHO30PKOCTh

11.8 Paznoxenue Oenmoro ceera B criekTp. OnbiTel HbroTOHA.
CrnokeHue CTIeKTpaJIbHBIX IBETOB. [{ucmnepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXEHHS CBETOBOTO
Jy4a OT yIJia MajieHusl.
N3yuenne  XapakTepUCTUK  HM300paKeHUA  MpeIMeTa
B IUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHHSI CBETOBOTO
Jyda OT yrIJia MaJieHus] Ha TPAHUIIE «BO3TyX — CTEKJION.
[Tonyyenue n300paxeHuil ¢ MOMONIIBIO COOMPAIOILEH JIMH3BI.
Omnpenenenre (GOKyCHOTO pacCTOSIHUS M ONITUYECKOW CHJIBI
coOuparonien JTUH3HI.
OTnBITHI TIO PA3I0KEHHUIO OEJI0T0 CBETA B CIIEKTP.
OneITBl TIO BOCTPHUATHIO IBETA TMPEIAMETOB TIPH HX
HaOJIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI

11.10 dusnueckue ABICHUS B Ipupoze: 3aTMeHus ConHia u JIyHsl,
I[BeTa TEJI, ONITHYECKHE SBIICHHS B aTrMocdepe (IBeT Heba,
pedpakuus, pagyra, MUPax)

11.11 TexHudeckue ycTpouCcTBa: OYKH, MEPUCKOI, (poToamnmapar,
ONTUYECKUE CBETOBObI

12 KBAHTOBBIE SABJIEHUA

121 OmneiTel Pezepdopa u mimanerapHast Mmojenb aroMa. Mojieninb

aroma bopa
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12.2 Hcnyckanue W MOIVIOIIEHHWE CBeTa aroMOM. KBaHTHI.
JInnenuaTteie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a-, 6eTa- U raMMa-u3IIydeHUs

124 Crpoenue atomHoro sizpa. HykinoHHass Mojziesib aTOMHOTO
anpa. M3otomnsl

12.5 PannoaktuBHble mpeBpanienus. [lepwon mnomypacnana
aTOMHBIX SIIEp

12.6 SAnepHple peakuuyd. 3aKOHBI COXPAHEHHUS 3apsJI0BOrO
¥ MacCOBOT'O YHCE

12.7 DHeprus CBsA3M aTOMHBIX siiep. CBsI3b MacChl M SHEPTUU

12.8 Peakiuu cunrte3a u aenenus sijaep. VICTOUHUKU SHEPTUH
ConHua u 38€31

12.9 S nepHas sHepretuka. JlencTBrue paiMOAKTUBHBIX U3ITyYEHUN
Ha )KUBBIC OPTAaHU3MBI

12.10 [IpakTrueckue paboThI:
HaGmonenne  CIUIOMIHBIX W JIMHEWYATBIX  CIEKTPOB
U3TydeHUSI.
HccnenmoBanue TPEKOB: U3MEPEHUE DHEPIUM  YaCTHUIIBI
110 TOPMO3HOMY IyTH (110 (hoTOrpadusim).
H3mepenne pagnoakTHBHOTO oHA

12.11 dusnueckne  ABJICHHUS B IPUPOAE:  €CTECTBEHHBIU
pPaNOaKTUBHBIN (OH, KOCMUYECKUE JY4YH, PaIMOAKTUBHOE
U3ITyYCHHC IPUPOTHBIX MUHEPAJIOB, JeHCTBHC
PaOAaKTUBHBIX U3JIyYCHUI HAa OPTaHU3M YeJIOBEKa

12.12 TexHuyeckue yCcTporucTBa: CIEKTPOCKON, UHANBUTY aTbHbII

JI03UMETp, KaMmepa Buiibcona
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

Jl7is mpoBeIeHNUsS OCHOBHOTO TOCYJApPCTBEHHOTO dJK3aMeHa 1o (u3MKe (maiee —
OI'D no ¢usuke) ucnoabzyercss nepedeHsb (KoaudukaTop) MpoBepsieMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha OI'D no ¢pusuke TpedOBaHUA K pe3y/IbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM POrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJibTaTaM 0a30BOro
IPOBEPSEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM NpOrpaMmbl
TpeOOBaHMS OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe PI'OC
1 [Tonnmanue poau pU3MKK B HAYYHOU KapTUHE MUPA;

c(hOpMUPOBAHHOCTH 0Aa30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U
Y I0O3HABAEMOCTH SIBJICHUH IPUPOJIbI, O POJIU HKCIIEPUMEHTA B (PU3UKE,
0 cUCTeMOO0Opa3yIouei pojiu PU3MKH B pa3BUTHUHN €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTUH, 00 HBOJIIOLNN (PU3NYECKUX 3HAHUHN U UX POJIU
B 1IEJIOCTHOM €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKIAJE
POCCHUICKHX M 3apyOEeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKHU,
OOBSICHEHHE TPOLIECCOB OKPYXAIOUIEr0 MHpa, Pa3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHUs O BUAAX Marepud (BEIIECTBO U IMOJE), O ABUKEHUU KaK
croco0e CyI1ecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU TEOpUU
CTpOEHUS BEIIECTBA, 0 (PU3UUECKOW CYIIHOCTH SBJICHUMA TPUPOIBI
(MeXaHUYECKHX, TEIIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHUE PA3INYATh SABJICHUS 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIMX JaHHOE (U3NUECKOE
SIBJICHUE;

yYMEHHE pacrno3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3UUECKUX SABJICHUN
B OKPY’XKalOIlIEeM MHUpPE, BBIJEIAS HMX CYIIECTBEHHbIE CBOMCTBA
(mpu3HAKK)

3 Bnanenne ocHOBaMHM MOHSTUMHOIO ammapata U CUMBOJHUYECKOTO
A3bIKa (PU3UKHU U UCIIOJIb30BAHUE UX IS pellIeHUs] yUeOHbIX 3a/1a4;
YMEHHE XapaKTepHu30BaTh CBOWCTBA TN, (PU3NUYECKUE SIBICHUS
U TPOLECCHl, UCHOJB3Ys (yHAAMEHTAIbHBIE U SMIMPUUYECKUE
3aKOHBI
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YMeHre OnrChIBaTh M3yUYCHHBIE CBOMCTBA TEJ U (PU3UUECKHE SIBIICHUS,
UCITIOJTb3YS (PU3MUECKHE BETMUIUHBI

Brnanenue ocHOBaMM METOJOB HAy4YHOrO TIIO3HAHMS C YYETOM
cOOJTI0ICHUA TTPaBMII OE30MaCHOTO TPy Aa:

HaOmoAeHne (UBMYECKUX SBJICHUN: YMEHHE CaMOCTOSITEIBHO
coOupaTh JKCIEPUMEHTANIbHYIO YCTAaHOBKY M3 JaHHOTO Habopa
000pyIOBaHUS MO MHCTPYKIIMH, OMTUCHIBATH X0/ OTIbITA M 3aITUCHIBATD
€ro pe3yJIbTaThbl, POPMYITUPOBATH BHIBOBL;

MPOBEICHHUE MPSMBIX M KOCBEHHBIX H3MEPEHUN (PU3NUECKUX BEIUUHH:
YyMEHUE IUIAaHUPOBaTh HW3MEPEHUsS, CaMOCTOSITENBHO  COOHMpaTh
HKCIEPUMEHTAJIbHYIO  YCTAHOBKY [0 MHCTPYKLUUH, BBIYHCISATD
3HAYEHUE BEJIMYMHBl U AHAJIU3UPOBATH IOJIyUYEHHBIE PE3YJIbTATHI
C YYETOM 33JJaHHOM MOTPEUIHOCTH PE3YIbTATOB U3MEPEHUM;
IIPOBEJICHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  MCCIEAOBAHUM;
CaMOCTOSITEIbBHO ~ COOMpaTh  DKCIEPUMEHTAJIBHYI0  YCTaHOBKY
U TPOBOJUTH HCCIENOBAHWE TI0 HWHCTPYKUUHU, NPEICTABIATH
MOJlyYE€HHBIE 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE TaOIHIl
U TpaduKOB, YUMUTHIBATh TMOTPEIIHOCTH, JETaTh BBIBOABI IO
pe3ysbTaTaM UCCleI0BaHUs

[lonmmMaHue  XapaKTepHbIX  CBOWMCTB  (PU3WYECKUX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, MOJEIH CTPOCHHUS
ra3oB, XUIKOCTEH W TBEPABIX TeJ, IUIAaHETapHas MOJENb aTroMa,
HYKJIOHHAas MOJeNIb aTOMHOIO s/ipa) M yMEHHE NPUMEHATh HX
JUTs1 OOBsICHEHUS (PU3UYECKUX TPOIECCOB

YMeHune oObICHATh (PU3MUYECKUE MPOLIECChl U CBOWCTBA TEll, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIBIISITh NPUYMHHO-CJIEJACTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHUE C OTIOPO Ha U3YUYEHHBIE CBOMCTBA (PU3NYECKUX
SIBJICHUH, PU3NUECKHE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIENIU

YMeHue pemarh pacueTHbie 3amaun (Ha Oa3e 2-3 ypaBHEHH),
UCIIONB3YSl 3aKOHbI U (OPMYJIBI, CBSI3bIBalOIIUE (DU3NUYECKHUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KpaTKOE YCJIOBHE 3ajlayH,
BBISBJISITh HEJIOCTAOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOMMBIE JJI €€ PEIICHUs], NCIIOIh30BaTh CIIPABOYHbIC JTaHHBIC,
MPOBOJAUTH PACUEThl U OLIEHUBATH PEATHCTUYHOCTH MOJTYUYEHHOTO
3HaueHUs (PU3NYECKON BEIMUYUHBI; YMEHHE ONPENesiTh Pa3MEPHOCTh
(bU3UYECKON BEIMUNHBI, TOTYUYEHHOUN MPY PEIICHUH 3a1a91

YMeHHe XapakTepu3oBaThb MPUHIMMBL  JEUCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM YHCII€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
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TCXHOJOTHYCCKUX IIPOLHCCCOB IO MX OIIMCAHHIO, HUCIIOJIBb3YA 3HAHUA
O CBOMCTBax (1)H3H‘-I€CKHX SIBICHUM M HCO6XOI[I/IMI>I€ (i)I/ISI/I‘-ICCKI/Ie
3dKOHOMCPHOCTHU

10

YMeHue  UCHoJib30BaTh  3HaHUS O  (U3MYECKUX  SIBICHUSAX
B TIOBCEAHEBHOW JKM3HM i1 oOecreueHuss 0€30MacHOCTH
npu oOpaileHud C OBITOBBIMH NPUOOpAaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbSI M  COONIOJICHUS HOPM
AKOJIOTMUECKOTO TOBEJCHUS B OKPY)KAIONIEH cpelie; MOHUMAaHHE
HEOOXOJIMMOCTA TMPUMEHEHUS TOCTHUNKEHUN (U3UKA U TEXHOJIOTHM
JUJISL palfiOHaILHOTO MIPUPOIOTIOIB30BaHUS

11

OneIT mOMCKa, TpeoOpa3oBaHWs M TPENCTaBlIeHUS HHPOPMAIUU
(U3UYECKOro COAEpKaHUSI C HCIOJIb30BAaHUEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHUIA;

YMEHHE OIICHMBaTh JIOCTOBEPHOCTh TMOJYYE€HHON uH(OopManuu
Ha OCHOBE MMEIOLIUXCS 3HAHUN U JOTIOJIHUTEIbHBIX UCTOYHUKOB;
YMEHHE UCTO0JIb30BATh MPHU BBHIMOJHEHUH YUYEOHBIX 3aJaHU HAYYHO-
NOMYJISIPHYIO JIMTEPaTypy (PU3UUECKOTO COJAEPKAHMS, CIIPABOYHbBIE
MaTtepualibl, pecypchl cetu HTepHeET;

BJaJeHUEe O0a30BbIMHM HaBbIKaMHU MpeoOpa3oBaHusi HHGOPMALUH
U3 OJHOM 3HAKOBOM CHUCTEMbI B JPYI'yH; YMEHHE CO31aBaTh
COOCTBEHHbIC THCHBMEHHBIE M YCTHBIE COOOIIEHHUS] Ha OCHOBE
uH(pOpMAaIUU U3 HECKOJIBKUX NCTOYHUKOB

IlepedeHb 2JIeMEHTOB coAep:KaHus, IpoBepsieMbIX HA OI'D no pusunke

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 MEXAHUWYECKHWE ABJIEHUA
1.1 Mexanuueckoe aBWKeHHE. MarepuanibHass Touka. (Cucrema oOTcyera.
OTHOCHUTEIBHOCTD JBUKEHUS
1.2 PaBHOMepHOE 1 HEpaBHOMEpHOE JiBH>KeHHE. CpenHsa ckopocTs. Dopmyna
IUISl BBIYMCIIEHUS CPEAHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMEpHOE PSAMONIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEa

OT BpCMCHH B CJIy4ac paBHOMCPHOT'O HpHMOHHHeﬁHOFO JABHXKCHMUA

X(t) = Xo + Wyt
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Fpa@nKH 3aBUCUMOCTH OT BPCMCHH IJIs1 IIPOCKOHUHU CKOPOCTHU, IMPOCKIHNHU
IMepeMCIICHUA, IIYTH, KOOpPpAHUHATBI IIPHU PABHOMCPHOM HpHMOHHHGﬁHOM
JABUKCHHUI

1.4 3aBUCUMOCTh KOOPAMHATHI TeJia OT BPEMEHU B ClIy4ae paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS :
2
X(t) =X, + Vot +a, - .
2
DopMyIIBl A1 MPOCKITAN TIEPEMEIICHHUS, MPOSKIIMA CKOPOCTH U MPOCKITAN
YCKOPEHUS MPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKCHHH:
t2
s, (t)=v,, -t+a,-—,
2
v, () =v,, +a,-t,
ax(t) = const,
VaxZ — V1x% = 2axSx.
I'padyiky 3aBUCHMOCTH OT BPEMEHH JJIS MPOSKIMH YCKOPECHUS, TPOSKIIUH
CKOPOCTH, TIPOCKITUU TICPEMEIICHUSI, KOOPAUHATH TIPH PAaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM JBHYKEHUN
15 CBoboaHoe nanenune. opMyiibl, onMUchIBarONe CBOOOHOE TAJICHUE Tella
10 BepTUKAIN (IBM)KCHHE TeJIa BHU3 WJIM BBEPX OTHOCHTEILHO IMOBEPXHOCTH
3emim). I'paduku 3aBUCHUMOCTH OT BPEMEHH IS MPOEKIIMU YCKOPEHUS,
MPOCKIIMU CKOPOCTH W KOOPJAWHATHI TPHU CBOOOJHOM TAJACHUM Tela
10 BEpTUKAIN
1.6 CKOpOCTh paBHOMEPHOTO JBWIKEHUS Tea MO OKPY)KHOCTH. HampaBnenue

CKOPOCTH.
dopmyiia 17151 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH U TIEPUOT
oOparreHus:

2R
V= —"—"——
T

[lenTpocTpemMuTenbHOe yckopeHue. HampaBieHrne 1eHTpOCTPEMUTENEHOTO
yckopenusi. @opmyra Jijsl BBIYUCIECHUS yCKOPEHUS:

dopmya, CBSI3bIBAIONIAS TIEPHO]] 1 YACTOTY OOpAIICHHUS
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1
V=_
T
1.7 Macca. [TnotHOCTSB BemecTBa. @opMyiia il BBIYUCICHUS ITIOTHOCTH:
m
p=_—
Vv
1.8 Cuna — BekTopHas ¢pusznueckas BennunHa. CI0KeHue CUIl
1.9 SIBnenne nnepuuu. [lepssiii 3akoH HeroToHA
1.10 | Bropoii 3akon HeroToHa:
F=m-a.
CoHanpaBlIeHHOCTh  BEKTOpa YCKOpPEHHsS Tejla M BEKTOpa  CHJIbI,
JIEUCTBYIOIIEH HA TEJIO
1.11 | Bzaumopericteue Tein. Tperuit 3akon HetoToHa:
'fz_>1 =—F,
112 | TpeHue NOKOS U TpeHUE CKOJIbXeHUS. DopMyIta /ISt BEIYHCICHUS MOTYJIsI
CHUJIbI TPEHHS CKOJIbKEHUS:
F,=u-N
1.13 | dedbopmanus tena. Yopyrue u Heynpyrue negopmariuu. 3akoH yrnpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TATOTEHHE. 3aKOH BCEMUPHOTO TATOTCHHUS:
F=g.M M
RZ
Cuna TsxecTH. Y CKOpEeHUE CBOOOIHOIO MaICHUS.
dopmyJia 11 BBIYUCICHUS CUITBI TSDKECTH BOJIM3U TMTOBEPXHOCTH 3EMITH:
F = mg.
JIBrkenue tutanetr BoOkpyr Comuua. IlepBasi kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku
1.15 | Umnynbc Tena — BeKTopHas (GU3NYEcKasi BETMIHHA.

p=mv

Nmnynbc cucTemsl Te.
N3menenue nmiyibca. UMIyibC CHITbI
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1.16

3aKoH COXpPAaHCHHUA UMITYJIbCA IJIA BaMKHYTOﬁ CHUCTCMBI TCJI:

p=m,v, ¥ m,v, =Tonst.

PeakTtuBHOC JABMKCHHC

1.17

Mexanuueckas padota. @opMyiia JJisi BHIYUCICHUS PaOOThI CUITBL:

A = Fscosa.

MexaHuueckas MOIITHOCTb.

N=2

t

1.18

Kunetnueckas u MMOTCHIWAJIbHASA DHCPTI .
(DOpMYJIa JJIA BBIYMCIICHUA KHHETUYECKOMN OHCPIUHU:

Teopema 0 KHHETUYECKOW SHEPTHH.

(DOpMYJIa JJIA BBIYMCIICHUS HOTGHHH&HBHOI?I OHCPI'UHU TCJIa, IIOAHATOIO HA

3emuieit:

Ep, = mgh

1.19

MexaHudeckasi SHeprusi:

E = Ex + Ep.

3aKoH coxpaHeHusi MexaHudyeckod osHepruu. Dopmyna s
COXpaHEHHSI MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TPEHHUS:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUHU MTPU HAJTMYHUU CUJIbI TPEHUS

1.20

[TIpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prruar. MoMeHT CHIIBIL;

M = FI.

VYciioBue paBHOBECHS phlyara:

Mi+My+...=0.

[ToaBM>XHBINA U HETIOABMKHBIN OJIOKH.

II0JIE3Has

KIIJI npoCThIX MEXaHU3MOB, N~

3aTpadycCHHas1
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1.21 | JaBieHue TBEPIOTO Tela.
dopMya A1 BEIYUCICHUS JaBJICHUS TBEPIOTO Tea:

JlaBnenue raza. AtTMocepHOe TaBICHUE.
I'uapocratrueckoe AaBJICHUE BHYTPU KUJKOCTH.
dopmyJia 1Jig BBIYUCIEHUS JABJICHUS BHYTPU KUIKOCTHU:

P =pgh+p,,

1.22 | 3akon [Tackans. ['mapaBnuyeckuii mpecc

1.23 | 3akon Apxumena. @opmyna ans onpeneraeHus BHITATKUBAIOMICH CHIIBI,
JNEUCTBYIOLIEN HA TEJO, MIOTPYKEHHOE B )KUJIKOCTh WM Ta3:

I:Apx. = ng :

Vcnosue miaBanus tena. IlmaBanue CyJ0B 1 BO3AYXOIIJIaBaHHC

1.24 | Mexanuveckue KosieOaHus. AMIUTUTY/a, MEPUOJ W 4YacTOTa KOJEOAHU.
1
dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEpUoJl Koebanuii: V= _

T

1.25 | MaremaTuueckuii W TPYKUHHBIM MasTHUKU. [IpeBpaineHue sHepruu
MpH K0JIe0ATEIbHOM JIBHXKEHUH

1.26 | 3aryxaromue Koyiebanus. BeiHyKaeHHbIe KoeOanus. Pesonanc

1.27 | Mexanuueckue BoJHBL. [IpononbpHbIC U MTOTIEpEeUHbIE BOJIHBI. J[JTMHA BOJIHBI
Y CKOPOCTh PAaCIIPOCTPaHEHUS BOJIHBI:

A=V-T

1.28 | 3Byk. 'poMKOCTB U BbICOTa 3ByKa. OTpaskeHHE 3ByKOBOW BOJIHBI Ha TPAHUIIE
nByx cped. UHppa3Byk U yibTpa3ByK

1.29 | [IpakTtuueckue paboThI

HN3mepenue cpegHen I0THOCTH BEIIECTBA; apXUMEIOBON CHUIIBI; dKECTKOCTH
PYKUHBL, KOd(PPHUIIMEHTAa TPEHUSI CKOJIbKEHUS; paOOThI CUJTBI TPEHUS, CHITBI
YIPYTOCTH; CPEIHEH CKOPOCTH JIBIKEHHUS OpyCKa 110 HAKIIOHHOH MJIOCKOCTH;
yCKOpeHHUs: OpycKa MpU JBIKCHHH 110 HAKJIOHHOW TIJIOCKOCTH, YacCTOTHI
U Tepuoja KojieObaHWi MaTEeMaTHYeCKOTO MasTHHKA; YacTOThI M Tepuojaa
KOJICOAHUM TPYKUHHOTO MAasTHUKA; MOMEHTAa CHIbl, JEHCTBYIOLIETO
Ha pbluar; paboThl CWIBl YOPYrOCTH TPH MOJBEME TIpy3a C MOMOIIBIO
HETOJBI)KHOTO OJI0OKa; padOThl CHJIBI YIPYTOCTU MPU TMOJBEME Tpy3a
C TIOMOIIBIO TTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CUJIBI OT 00beMa MOTrpy>KEHHON
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YacTH TeJla U OT IUIOTHOCTH YKUIKOCTH; HE3aBHUCHUMOCTU BBITAIIKUBAIOIIEH
CUJIBI OT MAacChl TE€Ja; CHJIbl TPEHUS CKOJBXEHUSI OT CUJIbl HOPMAJIBHOTO
JaBJICHUS W OT pojJa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIICH
B IIPYXKUHE, OT CTeNeHU AedopMalliy MPY>KUHBL, YCKOPEHUsI OpycKa OT yriia
HaKJIOHA HalpaBJsiomel; mnepuoAa (YacTOThl) KOJICOAHWH HHUTSHOTO
MasiTHUKa OT JIJIMHBI HUTH; MEpPHOJa KOJIeOaHUW MPYKUHHOTO MasiTHUKA
OT MAacChl Tpy3a M XKECTKOCTH TMPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
nepuoja KoiaeOaHuii HUTSHOTO MasiTHUKA OT MacChl Tpy3a.

[TpoBepka ycioBusi paBHOBECHSI phluara

1.30 | ®usuueckue SBICHHUS B NPUPOJIE: MPUMEPHI JBHKEHUS C PA3NUYHBIMU
CKOPOCTSIMH B >KMBOW W HEKHMBOM NIPUPOJE, IACHUCTBUE CHUJIBI TPECHUS
B IIPUPOJE U TEXHUKE, IPWINBBI U OTIIMBHI, JBH)KEHHE IIaHEeT CONIHEUYHON
CHUCTEMBI, PEAKTUBHOE [IBH)KECHUE JKHMBBIX OPraHU3MOB, PbIYard B TEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO JAaBJICHUS Ha )KUBOM OpraHu3M, IJIABaHUE
pBIO, BOCHpUATHE 3BYKOB J>KMBOTHBIMHU, 3€MIIETPSICEHHE, CEMCMHUYECKUe
BOJIHBI, IlyHAMH, X0

1.31 | TeXxHUYECKUEC YCTPOMCTBA: CIUIOMETD, JATUYMKHU IOJIOKCHHS, PACCTOSHUS
U YCKOpPEHUS, JUHAMOMETD, MOJIIUIHUKH, PAKEThI, PbIYar, MOIBUXHBINA
W HEIOJBVOKHBIM OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCThIC MEXaHU3MBbI
B OBITy, cOOOMIAlOImMMecs]  COCYHbl, YyCTPOWCTBO  BOJOIPOBO/IA,
THJIPaBIMYECKAN MPECC, MAaHOMETP, OapoOMETp, BBICOTOMED, MOPIIHEBOM
HAacoC, apeoMeTp, 5XO0JIOT, MCIOJIb30BAaHUEC YJIbTPa3BykKa B  OBITY
U TCXHUKE

2 TEIIJIOBBIE ABJIEHUA

2.1 OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEPAOTrOo, >KUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BemecTBa. Kpucramimueckue u amopgHbie Tena

2.2 | IBmwxenue wyactull BemectBa. CBs3b CKOPOCTH JBMIKECHUS YaCTHII
¢ Temneparypoid. bpoynosckoe nuxenue, Aupdy3us

2.3 CmauuBaHKe U KaUJUISIPHBIC SBICHUS

24 TenoBoe paclIMpeHue U cxxaThe

2.5 TeryioBoe paBHOBECHE

2.6 Buytpennsis aHeprus. PaboTa u Temionepenaya kak criocoObl U3MEHEHUS
BHYTpEHHEH dHepTUn

2.7 Bupl TCILIONICPCaAaUn: TCIIOIIPOBOAHOCTh, KOHBCKIUSA, U3JIYYCHHUC

2.8 HarpeBanne wn oxmaxaenue Tten. KosmuecTBo Temnorsl. Y nenbHas
TEIUIOEMKOCTD!
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Q=cm(t;—ty)

2.9 3aK0H COXpaHCHHMSI SHEPTHH B TCIUIOBBIX ITpoIleccax. Y paBHCHHUE TEILIOBOTO
OasaHca:
Q+Q2+..=0

2.10 | Hcnapenne u koHmeHcanus. V3MeHeHne BHYTPEHHEW SHEPTHH B MPOIECCE
WcHapeHuss W KOHAeHcanuu. KumneHwe XKUAKOCTH. YJelbHas TemuoTa

napooOpa3oBaHUs:
=2
m

2.11 | BraxHocTh BO3ayxa

2.12 |IInaBneHwe W KpucTauM3auusa. VI3MeHeHWe BHYTPEHHEW DHEpPIruu
IIPY IJIABJICHUH U KPUCTAJUIM3ALMH. Y IEJIbHAS TEIIOTA IUIABJICHUS:

Q

m

A=

2.13 | BHyTpeHHsa 3HEprusi CropaHus TOIIMBA. YAeNbHAs TEIJI0Ta CrOpaHHs

TOILTUBA:
q=_—
m

2.14 | Ilpunnumnsl paboTtsl TeroBbix apurareneit. KI1/] remmoBoro neurarens

2.15 | IIpakTrueckue paboThI

N3mepenue  yAenbHOM  TEIUIOEMKOCTH  METaUIMYECKOro  LWJIMHIPA,
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTyphl
(UKCHPOBAaHHON MacChl, B KOTOPYIO OIYIIEH HAarpeThli [UIUHJD;
KOJIMYECTBA TEIUIOThI, OTJIaHHOTO HArpeThIM LIUJINHIPOM, MOCIIE OMYCKaHUS
€ro B BOJIy KOMHATHON TeMIepaTyphl; OTHOCUTEIHHON BIIaXXHOCTH BO3/yXa;
yAETBbHOM TEIIOTHI IJIaBJICHUS JIbA.

HccnenoBanne U3MEHEHHsI TEMIIEPATYPhI BOJIbI NMPU PA3IMUYHBIX YCIOBUSX;
ABJICHUSl TEIUIOOOMEHA NpPHU CMEIIMBAHUM XOJOAHOW W TOpsiueld BOIbI;
npolecca UCTIapeHHs

2.16 | ®uzuyeckue SABIEHUS B NOPHUPOJE: TOBEPXHOCTHOE  HATSDKEHHE
Y KalWULIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B MPHUPOJAE, U3ITYyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOpcKue Opu3bl; 0oOpa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera

2.17 | Texuuueckue YCTpPOMCTBA: KaNWULAPbl, TMPUMEPHl  UCMHOJIb30BAHUS
KPHUCTAJUIOB, XUJKOCTHBIA TEPMOMETpP, HAaTUYUMK TEMIEpaTypbl, TEPMOC,
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CUCTEMA OTOIUIEHUSI JOMOB, TUTPOMETPBI, IICUXPOMETP, MMapoBasi TypOuHa,
JBUTaTeJIb BHYTPEHHETO CrOPAaHUs

3 OJIEKTPOMAT'HUTHBIE ABJIEHNW A

3.1 DnexTpuzanus Tei. JIBa Bua 2IEKTPUISCKUX 3apsI0B

3.2 | B3aumoneiicTBue 3apskeHHBIX Ted. 3akoH Kynona

3.3 | 3aK0H COXpaHEHUS ICKTPUUECKOTO 3apsiia

3.4 | Dnextpuueckoe mosie. HampsoxkeHHOCTh 3neKTpuueckoro noss. [Ipunnun
CYTIEPIO3UIINH IEKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocuremmn QJICKTPHUUYCCKUX  3apAOd0B. HeﬁCTBHG QJICKTPHUUYCCKOI'O II0JIA
Ha SJICKTPUYICCKUC 3apsabl. HpOBOI[HI/IKI/I H JTUBJICKTPUKHU

3.6 ITocTosiHHBIN JIEKTPUYECKHUI TOK. JleMcTBUS 3nekTpuyeckoro Toka. Cuia
ToKa. Hanpsixenue.

1=J
t
A
U=_
q
3.7 DICKTPUUECKOE CONPOTUBJICHHE. Y ICIBHOE AIEKTPUUYCCKOE COIIPOTHUBIICHHE:
rR-Pl
S
3.8 3akon Oma 1151 y9acTKa SJIEKTPUISCKOH TICTIH
U
| =_
R

3.9 [TocnenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:

=L U=U;+U;; R=R; + R,.
HapaHHeJILHoe COCINHCHUC HpOBO)IHHKOB paBHOFO COHpOTI/IBHeHI/IH:

R
U=U:l=I+1:R=""
1 2 1 2 2

CmMernianHbie COCANMHCHUA ITPOBOIHHNKOB

3.10 | PaGota 1 MOIITHOCTH JICKTPUYECKOTO TOKA.

A=U-I-t;,P=U-1I

3.11 | 3akoHn JIxoyns-Jlenna:
Q=IP-R-t
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3.12 | OmbiT Dpcrena. MaruuTHoe Mojie MPSMOTO MPOBOJAHMKA C TOKOM. JImHUU
MarHUTHON MHTyKIIUU

3.13 MarsuTHOE I0JI€ NOCTOSHHOIO MarHuTa. BSaHMOI[eﬁCTBHG IIOCTOAHHBIX
MarHuToB

3.14 | [leficTBEe MarHUTHOTO MOJIA HAa IPOBOJHUK C TOKOM

3.15 | Onbitel apages. SABnenue saeKTpoMaruutHoi nuaykuuu. [lpasumno Jlenna

3.16 | [IpakTuueckue paboOTHI

W3MepeHne 3JIEKTpUYECKOro CONPOTHUBICHHUS PE3UCTOpa; MOLIHOCTH
AJIEKTPUYECKOTO TOKa; pabOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, BO3HUKAIONIETO B IMPOBOTHUKE
(pe3ucropbl, JaMIoyka), OT HANpsHKEHWsT Ha KOHLAX IPOBOJHMKA;
3aBHCHUMOCTH CONPOTHUBJIECHHUS OT JUIMHBI TPOBOJHHUKA, IUIOMIATU €ro
MOTIEPEYHOTO CEUCHUS U YJEIBHOTO COMPOTUBIICHUS.

[TpoBepka npaBuia TUTST ANEKTPUUIECKOTO HaATPSHKEHUS
OpU TOCJIEI0BATEIbHOM COEAUHEHUH IPOBOJHUKOB; IMpaBWiIa JUISl CHIIBI
ANIIEKTPUYECKOTO TOKAa TPHU TMapajljieIbHOM COSAMHEHUH MPOBOAHHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 | ®usuveckue SBICHUS B MPUPOJE: DIEKTPHUUECKHUE SBICHUS B aTMocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Tmojie 3emid, Apend
MOJIIOCOB, POJb MArHUTHOTO MOJS JUIs JKU3HM Ha 3emile, MOJSpHOE
CUSIHUE

3.18 | Texuuyeckue yCTpONCTBA: JIEKTPOCKOI, aMIIEPMETP, BOJILTMETP, pEOCTar,
CUETYMK DJIEKTPUUECKONH DSHEPTUH, dIIEKTPOOCBETUTENBHBIE MPHOOPHI,
HarpeBaTeIIbHbIE AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKHUE
OpEeIOXPAHUTEH, 3JIEKTPOMATHUT, JIEKTPOJBUTATENb MMOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKa

3.19 | DnexTpoMarHuTHbIe BOIHBIL. [1IKkaa 351eKTpOMarHuTHBHIX BOJIH

3.20 | JlyudeBas monenb cBeta. [IpsiMonuHeiiHOe pacipoCTpaHEHUE CBETa

3.21 | 3akoH otpaxenus cBeta. [lmockoe 3epkaio

3.22 | IlpenomiieHue cBeTa. 3aKOH NPEJTOMIICHHUS CBETa

3.23 | ducnepcus cBeta

3.24 | Jlunza. Xox nyueir B nuH3e. DoKycHOE paccTosiHUE JUH3bI. OnTHYecKas
CHJIa JIMH3BIL:

D=1/F

3.25 | I'ma3 xak ontuyeckas cucrema. OnTuyeckrue npudopbl
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3.26 | [IpakTudeckue pabOThI

N3mepenne onTuyecKoi CHItbl cOOMparomie IMH3bI; (POKYCHOTO pacCTOSTHHUS
coOuparomield JuH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB NpeaMeTa
U M300pakeHUs, KOrja MpeAMET paclojoXkeH B JBOHHOM (okyce),
MOKa3aTelis MPEIOMIIEHUS CTEKIIA.

HccnenoBanne cBoicTBa HM300paKeHUs, IMOJYYEHHOTO C TOMOIIBIO
coOuparoIe JUH3bIl, U3MEHEHUS (POKYCHOT'O PACCTOSIHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJla MPEJOMIIEHHSI CBETOBOIO Jiy4ya OT yIJla MaJeHHs
Ha IPaHMIIE «BO3AYX — CTEKIIO»

3.27 | ®usnueckue sBiaeHUs B npupoze: 3arMeHus Conxua u JlyHsl, 1iBeTa Ten,
ONTHYECKHE ABJICHUS B aTMOc(epe (BeT HeOa, peppakuus, paayra, MUPax)

3.28 | TexHudeckue yCTpPOWCTBA: OYKH, MEPHUCKOM, (poToammapaT, ONTHUYECKHE
CBETOBO/IbI

4 KBAHTOBDGIE ABJIEHUA

4.1 PangnoaktuBHOCTh. Anb(da-, Oera-, raMma-usnydeHus. Peakuuu anbga-
u OeTa-pacriaja

4.2 Omneitel Pezepdopna no paccesHuto anbda-dactuu. Ilnanerapnas monens
aroma

4.3 | CoctaB aTOMHOTO spa. 30ToIb!

4.4 [lepnon nmomypacnana aTOMHBIX SIIEP

45 | SInepHbie peakiuu. 3aKOHBI COXpAaHEHUS 3PS 0BOTO U MACCOBOTO YHCEI

4.6 @u3nyeckue SBJICHUSA B MPUPOJIE: €CTECTBEHHBIM paJMOaKTUBHBIA (HOH,
KOCMHUYECKHE JIy4H, PAJUOAKTHUBHOE WU3IyYEHUE NPHUPOIHBIX MHHEPAJIOB,
JNEUCTBUE PAIMOAKTUBHBIX U3JIyYEHUN HA OPTaHU3M 4YEJIOBEKa

4.7 TexHuyeckue yCTpOWCTBA: CHEKTPOCKON, WHAWBUAYAJIBHBIA J103UMETD,
Kamepa Buiibcona, siiepHast JHepreTuka
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