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Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHWuYecKHe, TEIUIOBbIE, JJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBbBIE

SIBJICHHUSI.
2. @usnueckue NpubOpsl U MpoIeaypa NPSMBIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OnpeneneHue UEHBI JEIEHUS MIKaIbl U3MEPUTEILHOr0 NpUdopa.
N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.
Onpenenenue pa3sMepoB MabIX Tell.

AW

N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M
JaTyuKa TeMIIEpaTyphl.
6. IIpoBenenue uccaeqoBaHus MO MPOBEPKE THIIOTE3bI: NATBHOCTH MOJIETA
apuka, MymeHHOT0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenue dacTtul, BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepaTtypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHre OpOyHOBCKOTO JIBUKEHUS.



2. HaGmonenue nuddysun.
3. HabGmionenue  sABieHU#,  OOBACHSAIOIIUXCS ~ MPUTSHKEHUEM — WIU
OTTAJIKMBAHUEM YaCTULL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. Onenka pauameTpa aToMa METOJAOM psioB  (C  UCIHOJb30BaHUEM

dboTtorpaduii).

2. OnbIThI 10 HAOJIIOIEHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Pa3nen 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh MPH HEPABHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TEN Kak NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxeHne
CWJI, HAlIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHne B IpUpOae U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepeHne cKOpOCTH MPSAMOJIMHENHOTO JBUKEHHS.
Habmroienue siBleHus HHEPLUH.

HabGnronenune n3MeHeHust CKOpOCTH MPY B3aUMOJICHUCTBUM TEll.
CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEJL.

ok wnNeE

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBMKEHUS (IIapuKa B JKUIAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. Ompenenenne CpelnHE CKOPOCTU CKOJBKEHHS Opycka WM IIapuka Io
HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (aeopmanuu)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHusd. J(apneHue rasa.
3aBUCHUMOCTh JaBJICEHHSA raza OT oObEma, TemmepaTypbl. [lepemaya naBneHus
TBEPABIMU TeJlaMH, >KHJIKOCTAMU W Ta3amu. 3akoH [lackans. [lmeBmaTtnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGopk! 1715 H3MEPEHHsT aTMOC(EPHOTO TaBIICHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITamkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

o kwnNE
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3aBUCUMOCTB JABJICHMS Ira3a OT TEMIIEPATypHI.

Ilepenaya naBiueHus )KUIKOCTBIO U Ta30M.

Coobmaromuecs: CoCypl.

['mapaBauyueckun mpecc.

[IposiBineHue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIbI BECY BBITECCHEHHOU YKUJKOCTH.
VYcnoBue 1u1aBaHus TN IUIABAaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOUICHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOH B
KUAJKOCTb YaCTH TeJA.

OnpenenieHue  BBITAJIKUBAIONMICH  CHJIBI, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B KHAJIKOCTH, OT MACChI TEJIA.

OnpITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKHWBAIOIIECH  CHJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKAJKOCTb YaCTH TeJIa U OT INIOTHOCTH KUIAKOCTH.

KoHcTpynpoBanne apeoMmerpa WJIM KOHCTPYMPOBAHME JIOAKHM U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTeic MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBumio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOThl CUIIBI TPEHUS NP PAaBHOMEPHOM JBUKEHHUM TeEIa

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3yyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.

w
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Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTBa. Macca M pa3mepbl aTOMOB M MOJEKYJI. ONBITHI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISAPHO--KUHETUYECKOU TEOPUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEPEAaAuH:
TEIUIONTPOBOHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.



3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.
Hemoncmpayuu.

1.

e W
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HaGnronenre OpoyHOBCKOTO IBUKEHUSI.

HaGmonenne nuddysun.

HabGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGmrofgenue TemioBoro pacuupeHus Teml.

WN3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa W HArpeBaHUM WU
OXJIXKICHUU.

[IpaBuna n3MepeHus TeMIIepaTyphbl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

. HarpeBanue nipu coBepiieHuu pab0OThl BHEIIHUMH CUJIAMHU.

10.CpaBHeHHUE TEMIOEMKOCTEN Pa3IMYHbIX BEILIECTB.
11.HaOmronenue KAeHus.
12.HaGmro/ieHre MOCTOSIHCTBA TEMIIEPATYPhI MPU TJIABJICHUH.

13.Moienu TeIUIOBBIX ABUTATEIEH.
Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

OMNBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUJIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue AaBlIeHUs BO3IyXa B OJTOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3JayXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPHI.

HaOnronenne wW3MEHEHUsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  IIpHU
TEITI00OMEHE C HarpeThIM METAJUTMYECCKUM LIFUTHHIPOM.

10.OnpeneneHue yaeabHON TEINTIOEMKOCTH BEIIECTBA.

11.MccrneqoBanue npouecca UCIapeHus.

12.0OnpeneneHne OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa.

13.0OnpeneneHue yeIbHON TEIUIOTHI TIJIABJICHUS JIbJIA.
Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnone. Hanpssk€HHOCTE anekTpudeckoro mnossd. IIpuHnmn
CYIIEPIO3ULINHU AIEKTPUUIECKUX MT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHBIA 3JIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUYECKOTO 3apsija.

OJNEeKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
I ydactka nenu.  [locienoBarenbHOE M MAapallIebHOE  COCAUHEHUE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKUMK. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AUMOJAECHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHAYKIHS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN IOCTOSITHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

O NOULRAEWDNRE

10.21€KTPUYECKUIN TOK B KUIKOCTH.
11.T"a30BbIN pa3ps.



12.1I3MepeHne cuiibl TOKa aMIIEPMETPOM.
13.13MepeHne 31eKTPUYECKOro HANPsKEHUS BOJIBTMETPOM.

14.PeocTart 1 Mara3uH COIPOTUBIICHUMU.

15.B3anMoieficTBUE TTOCTOSHHBIX MATHUTOB.
16.MoenrpoBaHru€ HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHuTa.

17 .MonenupoBaHi€ MarHUTHBIX I1OJIEH IIOCTOSIHHBIX MarHUTOB.
18.0OmmwIT Dpcrena.

19.MarHuTHOE 1oj€e TOKa. DJIEKTPOMArHHUT.

20./lericTBME MAarHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.
21.D51eKTpOABUTATEIb IOCTOSIHHOTO TOKA.

22.VccnenoBaHue SIBICHUS IEKTPOMAarHuTHOW UHIYKIIUU.

23.0mnbiThl Dapages.
24.3aBUCUMOCTh HamNpaBJC€HUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUM €ro

BO3HHMKHOBCHU:.

25.271eKTpOTreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.

1.

o v kw

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMM TEl HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanve ACUCTBUS JJIEKTPUYECKOTO IO HA IPOBOJHHMKU U
JUDJIEKTPHKH.

CO6opka u npoBepka padOoThl JEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
W3mepenre U peryaupoBaHie CHIIbI TOKA.

W3mepenne U peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTrO
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

10.0Onpenenenue pabOThI IIACKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
11.0npeneneHue MOIIHOCTA  DJICKTPUUYECKOTO TOKA, BBIACISEMOW Ha

pe3ucTope.

12.MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT

HaNpsHKEHUS Ha HEW.

13.0Onpenenenue KIIJ] narpeBarensi.
14.WccnenoBaHre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.



15.Mi3ydyeHre MarHMTHOIO IMOJSA  ITOCTOSIHHBIX ~ MAarHUTOB IIPH  UX
00BbEIUHEHUH U PA3JICICHUN.

16.MccnenoBanne NEUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17.00BITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJEUCTBUS
KaTyIIKM C TOKOM M MarHura OT CHJIBI TOKa W HAIpaBJICHUSA TOKAa B
KaTYIIKE.

18.M3ydeHne NeCTBHASI MAarHUTHOTO IT0JIS1 HA TPOBOJAHUK C TOKOM.

19.KoHCTpyHpOBaHUE U U3yUYE€HHUE PAOOTHI JIEKTPOABUTATEIIS.

20.13mepenne KIIJ[ anekTpoaBuraTesibHONM yCTaHOBKHU.

21.00bITBI MO HCCIECAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHON WHIYKUUU:
UCCIICJOBAHUE W3MEHEHUM 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOIO
TOKa.

9 KVIACC
Paszgea 8. Mexanuveckue siBJIeHH.

Mexanudeckoe naBwkeHHE. MarepuanpHas Touka. (Cucrema OTcYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE TMpsiMoiiMHEHHOE BrkeHue. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Comnua. IlepBas kocmumueckass CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOl TOUKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrHs Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxatoi npyxxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpauyuu.

1.

o v kW

8.
9.

Habnronenne MexaHU4eCcKoro JBMIKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCUETA.

CpaBHeHue TyTed W TpaeKTOpUM ABWKCHHS OJHOTO M TOrO e Teia
OTHOCHTEJIHHO Pa3HBIX TEJI OTCUETA.

M3MepeHre CKOPOCTH M YCKOPEHUS TTPSAMOJIMHEHHOTO JIBHYKCHUSI.
HccnenoBanre Mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHHUSI.

Hab6nronenune nBrmkeHus Tela Mo OKPY>KHOCTH.

Habnronenne MexaHMIeCKNX SBICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBIKECHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JICUCTBYIOIIECH Ha HETro
CHJIBI.

Hab6nronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JBUKCHUH.

10.Ilepenaya uMIryabca Ipy B3aUMOJAEHCTBUU TE.

11.TlpeoOpa3oBanusi SHEPTUU TIPU B3AUMOJICHCTBUU TEJI.

12.CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

13.CoxpaHeHre UMIyJbca Mpu abCONIOTHO YIIPYroM B3aUMOJIEHCTBUH.
14.Habito1eHre peakTUBHOTO JIBH>KECHHUS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHne MEXaHUYECKOW SHEPTUH NIPU JBU)KEHUU TeJIa MO IEUCTBUEM

IIPY’KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa M JAJIBHEWUIIEro paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHne yCKOpPEHHMs Tela NPU PAaBHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHMUS.

Onpenenenue kodhGUIIeHTa TPEHUS CKOJIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Ompenenenrie pabOTHI CHIbI TPEHUS NPH PAaBHOMEPHOM JBMIKEHUU Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10.Omnpenenenue pabOThl CHJIBI  YOPYrOCTH MOpU  TNOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

11.M3y4eHne 3aK0OHA COXPAHEHHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPIUM NPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHbpasByk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne kojeO0aHWM Ted MOJ JEUCTBHEM CHIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.

PacnipocTpanenue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuwie pabomul u onvimel.

1. Onpenenenve 4YacTOThl M MEpUOJa KOJeOaHUW MaTeMaTHYECKOro
MasiTHUKA.

o vk wnN

2. OmnpeneneHue 4acTOThl U MepUo/ia KoieOaHuil MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJA KOJeOaHUH MOJBEIICHHOIO K HUTH
rpy3a OT JAJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTU NEpuojAa KosieOaHuil rpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl rpys3a.

6. OnbIThI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  IEpHOoJa  KoyieOaHHit
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. U3mepenue yckopeHus cBOOOIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CgoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. V3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

tenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHHs cBera. [lomHoe BHyTpeHHee
OoTpaxkeHue cBeTa. McCrnonb30BaHWE TMOJHOTO BHYTPEHHEIO0 OTPAXEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom mydeit B JnuH3e. OnTuyeckas cucrtema (¢oToarnmapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jy4er B pacCerBarOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

WO ~NOULRWNRE

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10.Moaens riaza.

11.Pa3noxxeHue 0eaoro cBeTa B CIEKTP.

12.TTonyueHue 6e0ro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX I[BETOB.
Jlabopamopusie pabomel u onvimel.

1. HccnenoBanre 3aBUCHUMOCTH YIJIa OTPAXKEHHUS CBETOBOIO Jiyya OT yrija
naJICHUs.



2. HW3ydeHue xapaKTepUCTUK U300paKEeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HMccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUS CBETOBOIO JIyda OT yria
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIION.

4. TlomydeHue n300paxeHH ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BI.

5. Onpenenenue (HOKyCHOro pacCTOSHUS M ONTHYECKON CHIIBI cOOMparoeit
JIMH3BI.

6. OnbIThI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmbITBI TIO BOCTIPHUSTHIO ILIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
I[BETOBBIC (PUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnsiTel Pe3zepdopaa u mmanerapHas mojnens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaieHus. [lepuon nonypacnana aTOMHBIX SI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU Ha IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CnexTpel U3IIy4EeHUS U MTOTJIOIEHNS.

|

CrekTpbl pa3IMYHbIX Fa30B.
CnekTp Boaopoa.
HabGnronenue TpekoB B kamepe Buibcona.

e W

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.
Peructpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIUIONIHBIX U TMHEHYAaThIX CIEKTPOB U3TYUEHUS.

2. HccnepoBaHue TpEeKOB: W3MEPEHHE IHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. U3mepenue paguoakTMBHOTO (poHa.

IHoBTOPUTEIBLHO-00001HAKOIIMIT MOAYTb.

[ToBTOpHUTENTHEHO--00001AOLINIT MOy b TPEIHA3HAYEH JJIS1 CUCTEMATHU3aluN
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yvaroluxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! IPAMOTHOCTb: OCBOCHUE HAy4HBIX METOJOB HCCIIEIOBAHUSA
SBJICHUN MPUPOJAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a cuér TOro, 4yro oOOyyarolluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
npeJiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIE I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA ITPEBPAILICHUS U COXPAHEHHs BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTI)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUKCKOM
bu3nuecKkoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3AHHBIX C TMPAKTUYECKUM TMPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUUECKUX KauyecTB (PM3MYECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOU JHO0O3HATEIBLHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl 3I0POBbSI H  3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTU Oe3omacHoro oOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMAITHUX YCIIOBHUSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHu, MPU3HAHUE CBOETO TIpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allud, ToOpojia, Kpas) TEXHOJIOTUYECKOH U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallMsl Ha NpUMEHEHUE (U3MYECKUX 3HAHUU JUIsl pEIICHHs 3a7ad B
0o0JIacTH OKpY’Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

— OCO3HAHHUE TJI00ANBHOTO XapakTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanuu K U3MEHSIIMMCH YCJOBHAM COUUAJBHON W NPUPOITHOM
cpeasbl:

— TOTpeOHOCTh BO B3aUMOJCHUCTBUU TMPU BBIMOJHEHUM HUCCICIOBAHUM U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

— TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUUYECKYIO
JIeSITCIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
busuKy;

— IJJAaHUPOBAHHME CBOCTO PAa3BUTUSA B MPHOOPETCHUU HOBBIX (PU3HUIECKUX
3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OLICHKa CBOMX JICMCTBUM C Y4YETOM BIMSHHUS HA OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANIPEJMETHBIE PE3YJIBTATHI
B pesynbTaTe OoCcBOEHMS MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  pETYyJATUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.
Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble Jornueckue aeiicTBuA:
® BBISBIATP W XapaKTePU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BIEHUI);
® YCTaHABJIMBAThH CYIECTBEHHBINA MPU3HAK KIACCU(PUKAIIUNA, OCHOBAHMS JIJIS
00001IIeHNs U CPAaBHEHUSI,



BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;
BBISIBIIATH TIPUYHHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEeHUU (DU3UIECKUX
SIBJICHWA W TIPOIIECCOB, JIEJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pemieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOIXO/ISIIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MIPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIECHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIeA0BaHUEe (U3HUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIETOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

¢ JIPUMCHATH PA3JIMYHBIC MCTO/Jbl, MTHCTPYMCHTLI U 3aIlIPOChI IIPHU ITIOUCKE U

otOope MH(pOpPMAIMK WM JAHHBIX C Y4ETOM MPEJIOKEHHON ydueOHOU
dbu3uyeckoi 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH NH(OPMALIHIO
Pa3IMYHBIX BUIOB U (YOPM IMpEICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpPAaTh ONTUMAJIbHYIO (OpMY MpEJICTaBICHUS
UHpOpMalMu M WUIIOCTPUPOBATh pEIlaeMble 3aJayd  HECIO0KHBIMU
CXeMamu, IuarpaMmmMamMu, HTHOU rpapukoi U MX KOMOWHALIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1ab0paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa pEIIeHWE 3aJaud U TOJAJCpKAHUE
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXACHHUS C CYXICHHSAMH JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBATh Pa3IMIUe M CXOACTBO ITO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIIOJTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
po0IeMBl;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JMOCTI)KEHHUIO: paclpelesaTh poiH, OOCYKIaThb MpPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIECHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YIeHAMH KOMaHbL;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryjasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIsL pelieHns (PU3UUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Hin
IUTaHAa MCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEIOCTUKEHHUS) PE3YJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOr0 HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBUIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MU pEIIeHUH (PU3NYECKUX 33734 WK
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.



HPEAMETHBIE PE3YJIbTATBI
K xoHiy oOydenus B 7 Kjacce npeJMETHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3UYECKHME UM  XUMHUYECKHE  SIBJICHUS,
HaOIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAWMHHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cuma,  gedopmamms  (ympyras, — IUIacTHYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIVIEHHON OCBIO
BpalllcHUsI, Tiepefada AaBjieHUsS TBEPABIMU TElaMH, XUIKOCTIMU U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABAaHUE TeJl, MPEBpAIICHUS
MEXaHMYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXaIollleM MHpEe, B TOM 4Hcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOW M HEXHUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOM OpraHU3M, IUIABaHUE PbIO, phIUuard B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsA, AaBlicHHWe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICH  HMCIOJIb3yeMbIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIINE JIAHHYIO (DU3MUECKYIO0 BEIMYUHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYUH;
XapakTepu3oBaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPrUH, TPU D3TOM [aBaTh CIOBECHYIO (OPMYIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTH OO0BsiCHEHUE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yuyeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIbl, CBs3bIBatONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBHUS 3a/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3UUECKUE
BENTMYUHBI B (HOPMYJIBI UM TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOKHO PpEIIUTh MpU MOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
duznyeckux CBOICTB TeN: (dopMynupoBaTh IpOBEpsEMbIE
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHs] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YIPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY W
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbKECHHS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JCHCTBYyIOIlas Ha
HOTpYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONEe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BEJTMYHHBI;

COOJIIOIaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIAMHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
pBIYar, MOJABMKHBINA U HETOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPHUHIMUIBI JCUCTBUS HW3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJAOIPOBOJAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUi HAy4YHO--TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO COJAEpXkaHUsS, CIPABOYHbIE MaTepUabl,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaUU (PU3MIECKOTO COAEpIKAHMSI, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax HpPOEKTOB
WM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TPaAMOTHO MCHOJIb30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECAOBAHUN pPACHPEECIATh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKCHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMUECKHUE U
amop(Hble Tera, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSsSI SHEPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIaBJICHUE, KpHUCTaUIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsATIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAUIBI B mpupoje, wuznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBIICHU;

OMMKCHIBATh MU3yUYCHHBIE CBONCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIECTBA, YyAEJbHAs TEIioTa
MJIaBJICHUsI, yJeJIbHas TeIUIoTa MapooOpa3oBaHusl, yjelibHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHU 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBIICHHE IPOBOJHUKA,
YyIEIbHOE  CONPOTHBIICHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3MYECKyI0 BEIUMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUS MOJIEKYJSIPHO--KHHETHYECKOW TEOpUH
CTPOEHHMsI BEILECTBA, IMPUHLUII CYNEPHO3ULMH IOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH OMa JJIi y4acTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alMCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJUMbIe JJisi €€ pelIeHUs, NPOBOAUTH pacu€Thl W CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPAJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(¢u3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpPU U3IYYEHUH OT LBETa H3Jydarolied (moriomaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEHUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3alMsi MArHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJsi HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh  NpSIMBIE  WU3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQKHOCTH BO3]lyXa, CWUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3HUECKON BETMYHUHBI OT
IpYyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
COIPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJd MOIEPEYHOIO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HANpsDKEHHWS Ha  IPOBOJHMKE,
UCCJIEIOBAHUE TIOCIEAOBATENIbHOIO M  MApaJUIEIbHOTO  COEIMHEHH
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenys MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOiIMI U TIpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIECHUE MPOBOJHMKA, pabdoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIENysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
0o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA M3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBHUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Lernen ¢ MocjaeAoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



® NPHUBOAUTH NpUMEpbl  (HAXOAWTh WHPOPMAIUIO O  IIpPHUMEpax)
IPAKTUYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

® OCYIIECTBISATh TMOUCK HWHGOpMaIMU (U3UUYECKOTO COJACpX aHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM HU TYyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

® UCIIOJIb30BaTh MPU BBHIMIOJHEHUU YUEOHBIX 3aJaHUI Hay4HO--MIOMYJISPHYIO
JUTEPATYpPy  (PU3NUECKOrO0 COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

® C03/1aBaThb COOCTBEHHBIC NMHCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIICHHS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3yIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON IEATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHMHBIA anmapar Kypca (Qusukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

® TpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3HUECKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBHUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NeATEeTLHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy oOyuenust B 9 kijiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® UCIIOJIB30BaTh IMOHATHA: CHUCTEMa OTcuéra, MarepuajbHash TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TEperpy3KHu, IEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TETO,
LEHTP TSKECTU TBEPAOIO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CTIEKTpPBI MCITYyCKaHUs U TOTJIONIEHHs, anb(da-, 6eTa- 1 raMMa-u3IydeHUs,
U30TOIIbI, IICPHAS YHEPTETHKA;

® pasnuyaTh SBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MNPSIMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIXEHHE, CBOOOTHOE
najJicHue TeJ, pABHOMEPHOE JBUKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoOKEHUE OEJIOT0 CBETa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsA PaJHMOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaTb INPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYy’XallIlleM Mupe (B TOM uHcie (PU3NYECKUE SBICHHUS B IPHUPOJE:
IPUJIUBBI U OTJIIUBBI, IBUKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKUE SIBICHUSA B IPHUPOJE, OUOIOrMYecKoe IEHCTBUE BUAUMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaaMOAKTUBHBIA (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
OPUPOJHBIX MHHEPAJIOB, JCHCTBHE pPAJMOAKTUBHBIX W3Iy4YeHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PU3NYECKUX
SIBIICHUM;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHMS, UCIOIb3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOpOCTb, CHUJIa TPEHHUS, CWJIA YIOPYIOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
OPYXUHBI, KUHETUYECKash OSHEPrus, IMOJHAsS MEXaHWYecKas OJHEprus,
NEPUOJ U YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPEMIbl), IPU OMHCAHUU
MPAaBUJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HAaY€HUs1 W €IUHULBl (PU3MYECKUX BEIWYUH, HAXOAUTH (DOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIIMIMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUS PHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHMUS,
NPUHIUTT CYMEPHO3UIMN CHJI, TPUHIUI OTHOCHTENbHOCTH [ amues,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOl Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJayd  (OMHUparoluecs Ha cuctemy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUA 3aJlayd 3alMChIBATh KpaTKOe
YCIIOBUE, BBISIBIIATH HEJOCTAIONIME WM M30BITOYHBIE J1aHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE JIJISl PEILICHUS], TPOBOJIUTh PACUEThl U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BCITUIMHBL;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOKHO PpELIUTh MpPU HMOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH 1 OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEIHOE pacIpOCTpaHEHHE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0OpylOBaHUs, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpelHee 3HaYeHHEe Uu3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparomeii JMH3bI), O0OOCHOBBIBATH BBIOOp cmocoba U3MEpPEHUS
(M3MepUTENILHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOTr0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTH pe3yJabTaThl  MMOJYYCHHOW 3aBUCUMOCTH
bU3MYeCKUX BEIWMYHH B BHUAC TaOJHII U TPapUKOB, J1€JIaTh BBIBOIBI 110
pe3ylibTaTaM HCCIeI0BaHNUS;

IPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3MUYECKUX BEIWYUH (CpeIHsA
CKOpPOCTh M YCKOpDEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAaSTHUKOB,
ONTHYECKass CHJia COOMparomell JMH3BI, PaJAHOAKTUBHBIN  (oH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKIIUHU, BBIYUCIISTH
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOYUYCHHBIE PE3yIbTAThI C YUYETOM
3a/IaHHON TTOTPENTHOCTU U3MEPECHHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENIO, TOUYEHHBIH HCTOUYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
CIUJOMETP, NATYMKW TOJOXKEHUS, PACCTOSIHHS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepucKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXOoauMble (pusnmyeckue
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3yYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB
IpU PEIIeHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOAUTH  NPUMEPHl  (HAXOIUTh  WHOOpPMAIMI0O O  IPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK HHPOpMaUA (PU3HUECKOTO COJEpPKAHHS B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

MCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3a1aHUIl HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJIeHUs
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHECKHE KOTICOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHCCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnmoreka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
bu6mmoreka [IOK
4.1 3 6 2
AKOHET pACHPOCTPAHCHITA CBETa https://m.edsoo.ru/7f41a4a6



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

bu6mmoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbBI€ sIBJICHUS
bubmuoreka [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOIO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FlAepHble peakiit ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEepKAHUS 9 9 bubnnorexa [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KomuuectBo | IIporpammuoe coaepxkanre |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYaIOIIUXCS
/T pa3ziesioB U TEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®u3uka u ee poJib

B NO3HAHUM OKPY:Ka0UIero Mupa

1.1 | ®usuka — Hayka 2 dusuka — HayKa o Npupoje. | BesiBiieHue paznuanii Mexay GU3NIEeCKUMU 1
O TIpUPOJIE SIBaeHUS IPUPOIBIL. XUMUYCCKAMH TTPEBPAIICHUSIMHU.
dusnyeckue SIBICHHUS: Pacno3naBanue u kinaccudukarnus GU3NISCKUX
MCXaHUYECKHUE, TCIJIOBBIC, | SIBJICHUM: MEXaHHMYCCKUX, TEIJIOBBIX,
AJICKTPUYECKHE, AJICKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHEIEC, CBETOBEIC, Habmronenue u onucanue Gu3n4ecKux sBJICHUM
3BYKOBBIC
1.2 | dusnueckue 2 dusnueckre BEINUNHEL. OrnpeneneHue 1EeHbI JCICHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPHoOOpA.

BeJIMYUH. PU3nyecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U
MPOMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEM.
N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne temneparypsl Ipy NOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUH, MaJIBIX




IPOMEKYTKOB BpeMeHu. O0CcykaeHUEe
peajiaraéMplx ciocoOoB

1.3. | EctectBenno 2 Kak ¢u3uka u npyrue BriaBmkeHue runoTes, 00bSICHAIOMNX IPOCThIE
HAYYHBIA METOJ €CTECTBEHHBIE HAYKU SBIICHUS, HATIPUMED:
MO3HAHHUS M3Y4YaloT IPHUPOLY. — MOYeMY OCTaHaBJIUBACTCA ABUKYIIICECS
EcTtecTBeHHOHAYUYHBII 10 TOPU30HTAIBHON OBEPXHOCTH TEJIO;
METO/]] IO3HAHMUSL: — TI0YEMY B JKapKyIo MOroly B CBETJION OJIEXKIE
HaOJII0/IeHNEe, TOCTAHOBKA | MIpOXJIagHe, yem B TéMHOM. [Ipennoxenue
HAy4YHOTO BOMIPOCa, CII0CO00B MPOBEPKH TUTIOTE3.
BBIJIBUKCHUE TUTIOTE3, [IpoBenenue nccaenoBaHus M0 NPOBEPKE KaKOii-
HKCIIEPUMEHT IO IIPOBEPKE | JTMOO TUIOTE3bI.
TUIOTE3, OOBSICHEHHUE [TocTpoenue npocTeiux Moaene puandeckux
HAO0JII0/1aeMOT0 SIBJICHUS. SIBJICHU (B BHJI€ PUCYHKOB WUJTU CXEM), HAITPUMED
Onucanue GuU3NUECKUX najieHue NpeaMeTa; NpsIMOJIMHEeHOe
SBJIGHUH C TIOMOILBIO pacnpocTpaHeHHUE CBETa
Moelen
Hroro mo pazaemy 6
Pa3nen 2. [lepBoHauajibHbIE CBEeHHS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHue BelecTBa 1 CrpoeHue BellecTna: HaGnronenue u nHTEpIIpETaIIHsI OTBITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JTIOKa3bIBAOIIIHE
JTUCKPETHOE CTPOCHHE
BEILIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOTb30BaHueM (poTorpaduii, MOITyIeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopatopHas pabota mo teme: «OreHKa




JAaMeTpa aToMa METOJIOM PsJIOB
(c ucrionb3oBaHueM GoTorpaduii)y.
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBwKeHue u JIBU)KEHHE YaCTHI] Habmronenue u 00bsicHeHrE OPOYHOBCKOTO
B3aUMOJICHCTBUE BeecTBa. CBsI3b CKOPOCTH | IBHKEHUSI U SIBJICHUS TUPDY3UU.
4aCTUL[ BELIECTBA JBHYKEHUS YaCTHULL [IpoBenenune u 0ObSICHEHUE OIBITOB
C TEMIIEPATyPOM. 10 HAaOJIIOAEHUIO TEMIOBOIO PACIIUPEHUS Ta30B.
bpoyHOBCKOE nBUXKEHNE, [IpoBeaenune u 0ObSICHEHUE OIBITOB 10
mudysus. O0OHapyKEHUIO CUJT MOJIEKYJISIPHOTO MPUTSKEHUS
B3anmoneiicTBrue yacTun Y OTTAJIKUBAHUS
BEILIECTBA: IPUTSIKEHNE U
OTTAJIKMBaHUE
2.3 | ArperaTHbie ArperaTHble COCTOSIHUS Onucanue (C UCTONIB30BAHUEM MPOCTHIX

COCTOAHUA BCIIICCTBA

BEIIIECTBA: CTPOCHUE Ta30B,
WKUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKHX ) TE.
BzanmocBs3p MexIy
CBOMCTBaMH BEILIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUN
BOJIBI

MoOjieJiel) OCHOBHBIX Pa3jiu4Mii B CTPOCHHUH ra30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJl, OOIBIION CYKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4€CTH JKUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3BIBAOIINUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YaCTUIIbI HAXOASITCS
B CpEAHEM JaibllIe IPYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B KUJIKOM.

YcraHoBIeHUE B3aUMOCBSI3U MEXKITY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOIbI U
CYyIIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)




Htoro no pazaeny




Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHndeckoe 3 Mexanudeckoe nBwkenne. | McciemoBanne paBHOMEPHOTO JIBIKCHHSI,
TBIDKCHUE PaBHOMEpHOE 1 OTIpe/ICTICHUE €TO MPU3HAKOB.
HepaBHOMepHOE fBmkenne. | HabmoaeHne HepaBHOMEPHOTO IBHKCHHS U
Cxkopoctb. Cpenuss OTIpe/IeNIEHUE €ro OTIANYUN OT PAaBHOMEPHOTO
CKOPOCTb IPHU TIBUKCHHSI.
HEPABHOMEPHOM Omnpenenenne CKOPOCTH PaBHOMEPHOTO
IBIOKEHUH. Pacuér mytd M | JBMDKEHUS (LIApUKa B )KUIKOCTH, MOJIEIH
BPEMEHU JBUKECHUS ANEKTPUIECKOTO aBTOMOOWIIS U T.11.).
Onpenenenue cpeIHeENn CKOPOCTH CKOJIbKEHUS
Opycka UK IIapuKa 1Mo HAaKJIOHHOM IIOCKOCTH
Pemenwne 3agau Ha onpeieIeHne MyTH, CKOPOCTH
U BPEMEHU PABHOMEPHOTO JIBUKEHUSI.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepuwmsi, macca, 4 SABnenue unepuun. 3akoH | OOBSICHEHNE U MPOTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTBH

uHepuuu. Bzanmoneicraue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
M€pa UHEPTHOCTHU TEJIA.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BEMaA
BeIIleCTBA

00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT IIPH TOPMOKEHUHU WM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKaTe " T. 1.

IIpoBenenue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KEHUS TEJa B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenne 3aa4 Ha onpeieIeHuEe MacCol TeNa, ero
o0béma u iotHocTu. [IpoBeaeHue n ananms




OTIBITOB, JIEMOHCTPUPYIOIIHUX 3aBUCUMOCTh
U3MEHEHHUSICKOPOCTH TeJla OT €r0 MacChl pU
B3auMozeiicTBun Ten. M3Mepenue maccel Tena
Pa3IMYHBIMU CLIOCOOAMH.

Omnpenenenre TUIOTHOCTH TeJla B pe3yJIbTaTe
MU3MEPEHHS €T0 MacCChl U 00BhEMaA




3.3

Cwuna. Bunpe! cunn

14

Cuita Kak XxapakTepUCTHKa
B3aUMOJICMCTBUS TEIL.
Cua ynpyrocTu 1 3aK0H
I'yka. 3mepeHne cumesl

C IOMOIIBIO TUHAMOMETpA.
SBNEHME TATOTEHUS U CUJIA
TsoKecTr. Cuna TSKECTH
Ha JPYTUX IUIaHEeTax.

Bec Tena. HesecomocTs.
CrnoxeHue cuil,
HAIIPaBJICHHBIX IO OJHOMN
IIPSIMOM.
PaBHOneMCTBYIOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
nokosi. Tpenue B npupojie
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUNHBI
MU3MEHEHUSI CKOPOCTH TeJla MK €To ehopMalinu.
OnucaHne peaibHbIX CUTYalluid B3aUMOIEUCTBUS
TE€JI C TOMOIIBIO MOJENEHN, B KOTOPBIX BBOJUTCS
MOHATHE ¥ W300paKECHUE CHITHI.

N3yuenue cunsl ynpyroctu. Mccnenoanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yIJTMHEHUS
PE3UHOBOTO IITHYpA WU MPYKUHBI

(c mocTpoeHueM rpaduxa).

AHaJIN3 IPAKTUYECKUX CUTYaIHil, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CHIIBI YIIPYTOCTH
(yrnpyrocTth mMsiua, KpOCCOBOK, BETOK JIEpeBa

u ap.).

AHanu3 CUTyaluin, CBI3aHHbIX C SIBIICHUEM
TATOTEHUSI.

OO0bsicHeHUE OPOUTATBHOTO ABUKECHUS TIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

N3MmepeHue Beca Tenna ¢ TOMOIIbIO JUHAMOMETPA.
O6ocHOBaHME ATOTO CIIOC00a U3MEPEHUS. AHAIN3
Y MOJICJIMPOBAHUE SIBJICHUSI HEBECOMOCTH.

DKCNEPUMEHTAIBHOE MOJYYEHHUE TTPaBHIIA
CJIOXKE€HUS CUJI, HAIPABJICHHBIX BJIOJIb OJTHOM
npsmoitl. OrpeiesieHue BETMYUHbI
PAaBHOJIEHUCTBYIOLIEH CHIL.

N3ydeHne cuibl TPEHUS CKOJIBKEHUSI U CUITBI
TPEHUS MTOKOSI.




HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
OT CWJIBI JJABJICHUS U CBOMCTB TPYIIMXCS
ITIOBEPXHOCTEM.

AHaJIN3 IPAKTUYECKUX CUTyalluid, B KOTOPBIX
IPOSABIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCS CLIOCOOBI €€ YMEHBILIECHUS WIN
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
INOAIIMITHUKOB, INIABAHWE BOJHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCobp30BaHUEM
(dopmyn 1151 pacuéra CUIIbI TSHKECTH, CHJITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny
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Pa3znen 4. JlaBjieHue TBEPABIX TeJ, )KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepemaua
JaBJICHUs TBEPABIMU
TeJIaMHM, JKUJKOCTSIMU
U Tra3aMu

3

JaBnenue. CriocoObl
YMEHBIIICHUS U YBEJIUUCHHUS
naBiieHUs. /[aBieHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa oT o0néma,
TeMIIEpaTyphl.

[Tepenaua naBneHus
TBEPABIMU TEJIAMU,

JKUJIKOCTIMHU U Ta3aMHU.
3akon Ilackang

AnHanu3 u 00BSICHEHHE OITBITOB B IMPaKTHYCCKUX
CHTyaHHﬁ, B KOTOPBIX IIPOABIIACTCA CHUJIA
JaBJICHHUA.

O06ocHoBaHue crIoco00B YMCHBIICHUA U
YBCIMYCHUA JAaBJICHUA.

N3ydeHnue 3aBUCUMOCTH JJaBJICHUA ra3a OT 00bEMa
Y TEMIIEPATYPBHI.

N3yuenune ocobeHHOCTEN TIepe1auu 1aBJICHUS
TBEPABIMU TEJIAMH, KUIKOCTIMU U Ia3aMH.
OO6ocHOBaHUE PE3yJbTATOB OINBITOB
OCOOCHHOCTSIMU CTPOCHUSI BEILIECTBA B TBEPAOM,
KUIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIEpUMEHTANIBHOE JOKA3aTEIbCTBO 3aKOHA
[Tackans.

Pemenue 3amau Ha pacu€r naBieHUst TBEPIOTO
Tela




4.2

JlaBieHuE KUIAKOCTH

3aBHUCHUMOCTH JaBJICHUS
XKUJTKOCTH OT TJTyOUHBI.
[THeBMaTHYECKHE MAIIUHEL.
I'mapocratnueckuit
napagokc. Coolmiaromuecs
cocyasl. [ 'napaBamyeckue
MEXaHHU3MBI

HccenenoBanue 3aBUCUMOCTH JaBJIEHUS KUIKOCTH
OT IIyOUHBI IOTPYKEHUSI U IFIOTHOCTHU KUIKOCTH.
HabmoneHue u 00bsiCHEHHE THPOCTaTUIECKOTO
napajokca Ha ocHOBe 3akoHa [lackans.

N3yuenue cooOLaromumxcs Cocy10B.

Pemenue 3ana4 Ha pacy€Tr JaBICHUS JKUIKOCTH.
OObscHEHNEe NpUHLUIIA IEUCTBUSA
TUAPABINYECKOTO Mpecca, MHEBMATUYECKHAX
MAIIVH.

AHanu3 1 00bsICHEHNE IPAKTUUECKUX CUTYyalUH,
JEMOHCTPUPYIOLIUX NPOSBICHUE AABICHUS
KUJKOCTH U 3aKoHa Ilackans, Harpumep
IPOLIECCOB B OPraHu3Me Ipu IiTyO00KOBOJHOM
HBIPSHUH

4.3

AtmocdepHoe
JIaBJICHHE

Atmocdepa 3emiu u
aTMoc(epHoOe JIaBJICHHE.
[TpuunHbBI CyIIIECTBOBAHUS
BO3IYIITHON 000J0YKHU
3emiu. OnbiT Toppuyesu.
N3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EepHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mopsi. [TpuGoper

JUTSI ©3MEPEHUS
aTMOC(EPHOro TABJICHHUS

DKcnepuMeHTAIbHOE OOHApyKEHUE
aTMoc(epHOro 1aBICHUS.

AHayn3 1 00BICHEHUE OMBITOB U
IIPAKTUYECKUX CUTYAIUH,

CBSI3aHHBIX C IECTBUEM

aTMoc(epHOro 1aBICHUS.

OObsicHEHHUE CYIIeCTBOBaHUS aTMOC(epbl
Ha 3eMJIE U HEKOTOPBIX IJIAHETAX WJIU €€
OTCYTCTBHS Ha IPYyrux IuiaHeTax u JlyHe.
OO0bsicHEeHNE U3MEHEHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3agau Ha pacu€t arMochepHOTro




JABJICHUSL.
Nzyuenue ycrpoiictBa 6apomeTpa-aHeponia




4.4

JlericTBuE )XKUJIKOCTH U
raza Ha Orpy>KEHHOE
B HUX TEIIO

JlercTBUE )KUIKOCTH U ra3a
HA NIOTPYKEHHOE B HUX
Teso. BriTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
BoznyxonnaBanue

DKCIepUMEHTaIbHOE OOHAPYKEHUE EUCTBUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOIIEH CUIIBI,
JNEUCTBYIOIIEN HA TEJO, OTPYKEHHOE

B KHUJKOCTb.

[IpoBenenue n 00CyXI€HHUE OBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJKOCTh YaCTH T€JIa U OT INIOTHOCTHU
KUJKOCTH.

lIposepka nezasucumocmu 8blmankugaoueu
Cuibl, Oeticmayiowell Ha mejo 8 HCUOKOCMmU,
om maccwl meaa.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE
0T 00bEMa NMOTrpy>KEHHOU B KUAKOCTh

yacTu Tena. Pemenue 3aga4 Ha

IPUMEHEHUE 3aKOHAApXUMETA U

yCJIOBUS IIJIABAHUS TEJI.

KoncrpyupoBanue apeomerpa i
KOHCTPYUPOBAHUE JIOJIKU U ONpeIeSICHHE €€
rpy300H0AbEMHOCTH

Hroro no pazaeny
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Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPTUs

5.1 | PabGoTta 1 MOIITHOCTH 3 Mexannueckas padboTa. DKCIEPUMEHTAIBHOE ONPEIETICHUE
MomHocTb MEXAHUYECKOUN pabOThl CUIIBI TSKECTU
IIPU NIQJICHUHN TEJIA U CUJIbI TPEHUS
IIPY PAaBHOMEPHOM IIEPEMELICHUH TEJIa
110 TOPU30HTAJIbHON ITOBEPXHOCTH.
Pacuér momuHocTH, pa3BuBaeMoi Npu nNoabEMeE
110 JIECTHUIIE.
Pemenue 3agau Ha pacy€T MEXaHUYECKOM paboThI
Y MOITHOCTH
5.2 | [IpocThie MEXaHU3MBI 3) IIpocTeie MEXaHU3MBI: OmnpeneneHre BRIMTPBIIIA B CHIIE TPOCTHIX
phIuar, 010K, HaKJIOHHAs MEXaHU3MOB Ha IPUMEpPE pblyara, OJABHUKHOTO U
I10CKOCTh. IIpaBuiio HETOJBUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
PaBHOBECHS phlUara. HccnenoBanue yciioBrsi paBHOBECHS pblUuara.
IIpumeHeHne npaBuia OObHapy>keHue CBOWCTB MPOCTHIX MEXaHU3MOB
paBHOBECHs pblyara B PA3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOTIEHUSX,
K 0JI0Ky. «3010TO0€ UCIIOJIb3YEMbIX B OBITY M TEXHHUKE, a TAKKE
npaBuiio» Mexanuku. KIIJI | B »kuBBIX OpraHu3Max.
IIPOCTBIX MEXAHNU3MOB. OKCIEepUMEHTAIBHOE JI0Ka3aTEIbCTBO PABEHCTBA
[IpocTeie MEXaHU3MBI paboT Npu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
B OBITY U TEXHUKE Onpenenenue KII/[ HaKTOHHON MJIOCKOCTH.
Pemenue 3a1ay Ha NpUMEHEHNE MTPAaBUIIA
paBHOBecus peryara u Ha pacuét KI1/]
5.3 | Mexannyeckas 4 MexaHnudeckas SHEpTHysl. DKCneprUMEHTAIbHOE ONpPeIeTICHUE N3MEHEHHUSI
JHEPIus Kunernueckas u KMHETHYECKOW U OTEHLIMAIbHOW SHEPTUU TEA

NOTEHIUAJIbHAS SHEPTUA.
[IpeBpamenue 0THOTO BU1A

IIPU €T0 CKaThIBAHUM 10 HAKJIOHHOM TUIOCKOCTH.
®opMyIMPOBAHKUE HA OCHOBE UCCIIEAOBAHUS




MEXaHUYECKON YHEPTUU
B Apyroi. 3aKkoH
COXpPaHEHUS YHEPTUH

B MEXaHHKE

3aKOHa COXPAHEHUSI MEXaHUYECKON YHEPTHUU.
OO6cy>xaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUs YHEPTUU.

Pemrenne 3a1a4 ¢ CMoIb30BaHUEM 3aKOHA
COXPaHEHUS YIHEPTUU

Hroro 1o pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME




5.3 | MexaHnueckas 4 MexaHudeckas SHEepTHsL. DKCIEePUMEHTAIBHOE OTIPE/ICICHIUE N3MCHCHHSI
SHEPTHUS Kunerndaeckas u KHHETHYECKOU U MTOTCHITMATBHONU SHEPTUU Tea
MOTEHITHATBHAS SHEPTUS. IIPY €T0 CKATHIBAHHUH 110 HAKJIOHHOM TUTOCKOCTH.
[IpeBpaienue oguoro uaa | PopMyIMpoBaHUE HA OCHOBE MCCIIEIOBAHUS
MEXaHUYECKOW SHEPTHU 3aKOHA COXPAHCHUSI MEXaHUYECKON YHEPTHUH.
B Jpyroi. 3aKkoH OO0cyxaeHne rpaHul] IPUMEHIMOCTH 3aKOHA
COXpaHEHUs DHEPTUU COXpaHEHUS YHEPTUH.
B MEXaHUKE Petenue 3aa4 ¢ uCmoyib30BaHUEM 3aKOHA
COXpaHEHUSs YHEPTUU
Hroro o pazgeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




8 knacc

Ne
/o

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoOe conepkanue

OcHOBHBIC BUABI ACATCIBHOCTH o6yqa101unxca

Pa3gen 1. TensioBble ABJIeHUA

11

CrpoeHue U CBOMCTBA
BEIIECTBA

OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIeKYJ1. ONBITHI,
IIOATBEPKIAIOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHOKMHETUYECKOU
TEOPHH.

Mogaenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJIOKEHUH
MOJIEKYJIAPHOKUHETUYECKOU
teopun. CMauuBaHue 1
KaNWUISIPHbBIC SIBIICHHUSL.
TennoBoe pacmmpenue u
cKaTue

HaOmnronenue u uHTEpripeTaus OnbITOB,
CBUJIETEJILCTBYIOLINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHM BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Pemenune 3a1a4 o OLiEeHUBaHUIO KOJIWYECTBA
aTOMOB UJTU MOJIEKYJI B €IMHUIIE 00bEMaA
BEIIIECTBA.

AHaJIN3 TEKCTA IPEBHUX aTOMUCTOB (Hampumep,
¢dparmenTta noamsl JIlykpeuus «O npupone
BEIIICH») C U3JI0’)KEHUEM 000CHOBaHUIN aTOMHOM
TUIIOTE3bI (CMBICTIOBOE UTeHHe). O1eHKa
yOeAUTEILHOCTH 3TUX 0OOCHOBAHUH.
OOBbsicHeHHE OPOYHOBCKOTO JIBH)KCHUS, SIBIICHHS
b dy3un 1 pa3Iuuuil MeXa1y HUIMH Ha OCHOBE
IIOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEIIECTBRA.

OOBsiCHEHNE OCHOBHBIX Pa3INYMil B CTPOCHUH
ra3oB, JKUIKOCTEU U TBEPABIX TEI

C UCIIOJIb30BAHUEM MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH CTPOCHUS BELIECTBA.
[IpoBeneHue ONbITOB MO BHIPAIIMBAHUIO
KPHUCTAJIJIOB TOBAPEHHOM COJIM UJIU caxapa.




[IpoBenennie 1 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOMINX KaMWJUISIPHBIC SIBJICHUS U
SBJICHUE CMAYBaHUSI.

OOBbsicHEHNE POJIH KaWIUISIPHBIX SIBICHUI

JUTSl IOCTYTUIEHMSI BOJIBI B OPraHU3M PAaCTEHUM.
Habmronenue, npoBeieHue U 00bSICHEHNE
OTIBITOB 110 HAOJIIOAEHUIO TETIJIOBOTO
pacIIMpPEHHUsI Ta30B, KUAKOCTEH U TBEPBIX TEN.
OObscHEeHnEe coxpaHeHus: 00bEMa TBEPABIX Tell,
TEKYy4eCTH KUJIKOCTH (B TOM YHUCIIC, Pa3HHUIIBI

B TEKYUYECTH JUIsl Pa3HBIX KUJKOCTEM),

JlaBJICHUS ra3a.

[IpoBeneHME ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEMa u
HarpeBaHus WIK OXJIAKIEHUS, U UX 00bICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYeCKUX CUTyalui, CBSI3aHHBIX

CO CBOMCTBAMM ra30B, KUAKOCTEH U TBEPBIX TEN

1.2

TerutoBbie MPOLECCHI
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Temneparypa. CBsi3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
JHEPIuu: TEIIonepeaada u
coBepuieHue padoThl. Buabl
TEILIONEpEaauH:

O06o0cHOBaHKE TTPABUII U3MEPCHHSI TEMITEPATyPhI.
CpaBHeHHE pa3IMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJI TEMIIePaTypHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTUHU TeJa B PE3yNIbTaTe TEIIONepeIauu 1
paboThl BHeNTHUX cwi. Habmoaenue u
00BSICHEHUE OILITOB,

o0CyXJIeHIe MPAKTUIECKUX




TEIIONPOBOIHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonnyecTBo TEmOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEILIOBOTO
Oananca. [InaBnenue u
OTBEPACBAHUE
KPUCTAINTMYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHUA.
[TapooOpazoBanue u
KoHAeHcauus. Mcrapenue.
Kunenwne. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EepHOTO
JTaBJICHHUS.

BnaxnocTs Bo3yxa.
DHeprus TOIIMBA.

Y nenbHas TemioTra
CrOpaHusl.

[TpuHumbE paboThl
TeroBbIX Aurareneit KIT/]
TEIJIOBOTO JIBUTATEJIS.
TeruioBbie IBUTATENN U

CUTYALH, TEMOHCTPUPYIOLIUX

pa3IMYHbIE BUJBITEIUIONEPENAYN:
TEIJIONPOBOJIHOCTh, KOHBEKIHIO,

U3ITy4YEHHE.

HccnenoBanue siBneHUs TEII000MeHa

IIPU CMEIIMBAHUU XOJIOJHOU U ropsueii BOJBI.
HaburoieHue ycTaHOBIEHUS TEIIIOBOTO

PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.

Omnpenenenue (M3MepeHKe) KOIMUECTBA

TEIIOTHI, MOTYYEHHOT'O BOJION IIPHU TETIOOOMEHE

C HarpeThIM METANINYECKUM LAITUHAPOM.
Omnpenenenue (MU3MEPEHUE) yIETbHON
TEIJIOEMKOCTH BELIECTBA.

Pemenne 3a1a4, CBSI3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIOJIb30BaHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepHaJIOB, HAI[PUMED, B LEIAX
AHEProcOEPeKEHUS: TETIION30ISIINS,
sHeprocoOeperarIye KpoIIli,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGnronenue siBieHui ucrnapeHus u
KOHJIEHCALUH.

HccnenoBanue mpoiiecca ucrapeHus
PA3JIUYHBIX )KUJIKOCTEH.

OObscHeHUE SIBICHUN UCTIAPEHUS U
KOHJICHCAIIUU Ha OCHOBE aTOMHO-




TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonngecTBo TEmIOTHI.

VY nenpHast TEMI0EMKOCTD
BelecTBa. TermiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY neapHas TemioTa
TIJIABJICHHUS.
[TapooGpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwne. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHHUS.

BnaxnocTs Bo3yxa.
DHeprus TOIIMBA.

VY nenpHas TeIioTa
CrOpaHusl.

[TpuHuIB paboTHI
Ter10BbIX Auraresen KI1/]
TETUIOBOTO JIBUTATEI.
TernoBble ABUTATENIN U

JEMOHCTPUPYIOLIUX PA3TUYHbIC BUJIbI
TeIIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3TyUCHHUE.

HccnenoBanue sBICHHS TEIOOOMEHA

IIPY CMEUIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
Habnronenue ycTaHOBIEHUS TEJIOBOTO
PaBHOBECHUS MEXTY TOpSAYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEpeHNE) KOTUYECTBA
TETJIOTHI, MMOJIYYEHHOTO BOJIOHN MPHU TEIIO0OOMEHE
C HAarpeThIM METAJNIMYECKUM LIWJIUHIPOM.
Omnpenenenue (U3MEPEHHE) yIETbHON
TEIUTOEMKOCTH BEILIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BBIYUCIIEHUEM
KOJIMYECTBA TEIUIOTHI M TETUIOEMKOCTH

IPU TEIJI000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BaHUsl TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuaioB, HAPUMED, B LIEJISIX
HEProcOePEIKEHUS: TCIIIION3OIAIHSA,
sHeprocoOeperarIye KPhIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucnapeHus u
KOH/ICHCAIINH.

Uccnenosanue npoiecca ucrnapeHust
PAa3INYHBIX )KUIKOCTEM.

OObsicHEeHUE SIBJICHUN UCTIAPEHUS U
KOH/JICHCAI[UU Ha OCHOBE aTOMHO- MOJIEKYJIIPHOTO




3alUTa OKPY>KAIOIIEH CPeIbl.

YUCHHUS.
HabGntonenue u 00bsicHeHHE Mpoliecca KUIEHus,
B TOM YHUCJIE 3aBUCUMOCTHU TEMIIEPATyPhI
KUTICHHSI OT JABJICHHS.

Onpenenenue (M3MEpEHNE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3/1yXa.

Habmronenue nporiecca riaBlieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUIMYECKHUX TEJ U Pa3MsITUeHUs

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEpeHKE) YASTbHON TETIOTHI
TUTaBJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHHUS.

Pemenne 3amay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIieccax
TETJIoNepeaun MMPH TUTABICHUH H
KpUCTAUTA3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHau3 CUTyaluii MPaKTHYECKOTO MPUMECHCHUS
SIBJICHHUM TUJIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMeED, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBas TPEJIKa U Jp.

AHanu3 paboTsl 1 00BICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brluucnenue KoJm4yecTBa TeIIOThI,




BBIJICJISIFOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BU0B ToruuBa, U KIIJI gsurarens.
OO0cyx1eHre YKOJIOTHYECKUX TTOCIIeICTBUN
WCII0JIb30BaHUs JIBUTATEICH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOINEKTPOCTAHIUAN

Hroro no pazueny

28

Pa3nen 2. JnekTpuueckue u

MarHuUTHbIC ABJICHHUA

2.1 | DnekTpuuecKue
3apsbl.
3apsKeHHBIE Tea U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLUS TEN.

JIBa poJ1a 3JIeKTpUUYECKUX
3apsa0B. Bzanmonaencreue
3apsKCHHBIX TEJL.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsHKEHHBIX TEll

OT BEJIMYHUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHIMI cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
3JIEKTPUYECKUN 3apsiLl.

Crtpoenue aroma.
[TpOBOTHUKH M JUDIIEKTPUKH.

Habmronenue u npoBeieHUE OMBITOB

I10 BJICKTPU3AIMHU TEJ ITPU COTPUKOCHOBEHUHU U
VHYKLHEH.

HaOmronenne n 00bICHEHHE B3aMOICHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OOBsiCHEHHUE MMPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsICHEHHUE SBJICHUMN JICKTPU3ANN

MIPY COMTPUKOCHOBEHUU TE€JI U UHIYKIUEH

C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3aPsIIOB B BEIIECTBE.
Pacno3naBanue u 0ObSICHEHHE SIBICHUM
3JIEKTPU3AIMU B TTIOBCEHEBHOM KU3HMU.
Habmronenue u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOLIUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

HabmroieHue onpITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
HccnenoBanue 1enMCTBUS JNEKTPUIECKOTO MOJIS
Ha MIPOBOJIHUKH U AUDIICKTPUKH




3aKoH
COXpaHEHUS DJICKTPUICCKOTO
3apsia




2.2

IlocTosTHHEII
BJIEKTPUYECKUN TOK
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DIIEKTPUYECKUI TOK.

Y ci1oBus CylieCTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTouyHrKY TOCTOSIHHOTO
ToKa. JlencrBus
AIEKTPUYECKOTO TOKA
(TerIoBO€, XMMUYECKOEC,
MarHuTHOE).
DJIEKTPUYECKUA TOK

B KUJIKOCTSIX U razax.
DIIEKTPUYECKAS LIEMb.
Cuna Toka. DJIEKTpUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1Jig yyacTka
nenu. [locienoBarenpHOE U
napajiesIbHOE€ COCIMHEHHE
POBOIHUKOB.

Pa6ora u MomHOCTH
AIEKTPUUYECKOTO TOKA.
3akon J[xxoyns—JIenna.
DJIEKTPUYECKHUE LIENHU U
OTPEOUTEH
AIEKTPUUYECKOMN SHEPTUUB

obITy. KOopoTkoe 3aMbIKaHUeE.
OTPEOUTENH

HaOnronenue pa3nuyHbIX BUAOB IEUCTBUS
AJIEKTPUYECKOTO TOKA U OOHAPYKEHUE ATUX
BUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
Habmronenne BO3HUKHOBEHHMSI Ta30BOTO paspsiia
Y BJIEKTPUYECKOTO TOKA B KHUJIKOCTH

COopka 1 UCIIBITaHUE JICKTPUUCCKOM 1Ienr
IMOCTOSIHHOTO TOKa.

HN3mepenue cuipl Toka aMIepMETPOM.
N3mepenne snekTpu4ecKoro HarpsKeHU
BOJIbTMETPOM.

[IpoBenenuie v 0ObSICHEHNE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €r0 JUIMHBI, TJIOIIaAN ONEPEYHOr0 CEUEHUS
Y MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PESUCTOP,

OT CONPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS
Ha PE3UCTOPE.

ITpoBepka npaBuia Cl0KeHUs HAPSKEHUN
IIPU MOCJIEIOBATEIBHOM COEAUHEHUH JBYX
pPE3UCTOPOB.

[IpoBepka npaBuna ajs CUIIbl TOKAAHAINA3
CUTYaLMi ITOCIEN0BATEIBHOTO U

MapauiCJIbHOIO COCAMHCHUA IIPOBOJHHNKOB
B IOMAIIHUX JJICKTPHUICCKUX CCTAX.
Pemenue 3aaa4 C UCIIOJIb30BAHHUECM 3aKOHA Owma




JICKTPUUYECKOM SHEPTUUB
owITy. KopoTkoe 3ambpikaHme.

u hopMyI pacuéTa JIEKTPUIECKOro
CONIPOTHBJIEHUS TP MTOCIEA0BATEILHOM U
napauieIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue padOThI AIEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepes
JAMIIOYKY OT HanpspKeHUs Ha Hel. OnpeneneHue
KIII narpeBares.

Uccnenoanue npeoOpa3oBaHus SHEPTUH

IIPU ITOABEME IPy3a BJIEKTPOABUTATEIIEM.
OO0bsicHEHUE YCTPOUCTBA U IPUHIIUIIA JICUCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
IIPUHIIUIIA JEUCTBUS IIABKUX MTPEIOXPAHUTEIIEH.
Pemenue 3ama4 ¢ ucrnonap30BaHMEM 3aKOHA
JIxoyns—Jlenua

IIPU NapAJLIETbHOM COEAUHEHNH PE3UCTOPOB.




2.3

MarsuTHbIC SIBICHUS

[TocTostHHBIE MAarHUTHI.
BzaumoperictBue
MMOCTOSIHHBIX MarHUTOB.
MarunuTtHo€ MoJie.
MarauTHoe 1oje 3eMid U
€ro 3Ha4YCHUE JJIs1 )KU3HU
Ha 3emuie. OnbIT DpcTea.
MarunurtHoe 1oJie
BJICKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarHMTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb
MTOCTOSTHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

HCCHGI{OB&HI/IC MargamMTHOI' O B3aI/IMOI[CI>'ICTBH51
IMOCTOAHHBIX MAarHuTOB.

HSy‘—ICHI/IC MardmMTHOI'O IIOJIA ITIOCTOSAHHBIX
Mar"iuToOB IIpHU UX O6’[>€I[I/IHCHI/II/I " pasacIICHUN.

HCCHGI[OB&HI/IG MargsmMTHOI' O BSaHMOHeﬁCTBHH
ITIOCTOAHHBIX MAarHuTOB.

N3ydeHne MarHuTHOIO I10JIS ITOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U PA3/ICICHUU.
[IpoBeneHue ONBITOB MO BU3YyAIM3ALHUH MOJIS
IIOCTOSIHHBIX MarHUTOB.

N3yudenue sBiaeHUs HAMAarHUYUBaHUs BEILIECTBA.
HccnenoBanue AeMCTBUS JIEKTPUYECKOIO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb CUJIBI B3AUMOJACUCTBHUS KaTYyIIKN
C TOKOM ¥ MarHuTa OT CWJIbI U HaIIpaBJICHUS TOKa
B KaTyIIIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METULINHE).
N3yyenne neicTBUs MarHUTHOTO T10JIs

Ha ITPOBOJHUK C TOKOM.

N3yuenue nercTBus 3JIEKTPOIBUTATENS.
N3mepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacno3HaBanue u anaim3 pa3anyHbIX
IIPUMEHEHUH JJIEKTPOIBUTATENEN




(TpaHCcopT, OBITOBBIC YCTPOWMCTBA U JIP.)

2.4 | DnexTpoMarHuTHas 4 OnbiTel @apajnesd. SABnenue | ONbITHI MO UCCIETOBAHUIO SIBIICHUS
WHYKLHS AJEKTPOMAarHUTHOM AJIEKTPOMArHUTHOM MHYKIIMH: UCCIICIOBAHUE

uaaykuuu. [Ipasuio JIeHua. | ”3MEHEHUM 3HAYEHUs U HAIIPABJICHUS
DIeKTpOreHeparop. WHIYKLMOHHOI'O TOKa
CnocoObl oJTy4eHust
3JIEKTPUYECKON SJHEPTUM.
DJIEKTPOCTAHIIUN
Ha BO30OHOBIIIEMBIX
MCTOYHUKAX DHEPTUH

Htoro mo pazaeny 37

Pe3zepBHOE BpeMms 3

OBUIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME
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No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JEATEIBHOCTH O0yYAOIIUXCS
/11 pa3aenoB U TEM JacoB
yueOHOTro IpeamMeTa
Pa3gen 1. Mexanndeckue siBJICHUSA

1.1

MexaHndyeckoe
IIBHOKEHHE U CIIOCOOBI
€ro OIMHUCAHUS
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MexaHn4ecKoe IBHKEHUE.
MarepuanbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSIMOJIMHENHOE IBUYKECHUE.
HepaBnomepnoe
IPSMOJIMHEWHOE JIBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOPOCTH TeJa MpHu
HEPAaBHOMEPHOM JIBUXCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanunes.
PaBHOMEpHOE 1BHKEHHE

10 OKPYKHOCTH.

[lepnon n yactora
obOpamenus. Jlunelinas u
YIJIOBasi CKOPOCTH
[{eHTpOoCTpEMUTENBHOE

AHanu3 ¥ 00CyXI€HUE PA3TUYHBIX TPUMEPOB
MEXaHUYECKOTO JBUKCHHUS.

OO6cyxkaeHue rpaHul] IPUMEHUMOCTHA MOJICIN
«MaTepuagbHas TOUKay.

Onucanue MEXaHUYECKOTO JBUKECHUS
pa3IMYHBIMU CcIIOcOOamMu (ypaBHEHUE, TAOIUIIA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYaIlMi, B KOTOPBIX
MPOSIBIIIETCS] OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBH>KCHUSL.

HaOmronenre MexaHM4ecKoro JBUKEHUS Tesa
OTHOCHUTEJILHO Pa3HbIX TEJI OTCYETA.
CpaBHeHUeE IMyTel U TPACKTOPUM IBUKEHUS
OJIHOTO U TOTO %€ TeJla OTHOCUTEIHHO Pa3HBIX
TEJ OTCYETA.

Amnanu3 Tekcra ["anumes 00
OTHOCHUTEIbHOCTUIBHKCHUS; BHITTIOJTHEHUE
3a1aHUH 110 TEKCTY
(CMBICTTOBOTIPUOTIMKEHHOTO OTIPEICTICHUS
MIHOBEHHOKWCKOPOCTH.

OrnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHU (IIapyKa B )KHIKOCTH, MOJACIIU




YCKOpPEHHE.

AIIEKTPUIECKOTO aBTOMOOWIIS U T. 11.).
Omnpenenenre myTH, MPOUIEHHOTO 3a TaHHBIN
IPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTHU IIyTH PaBHOMEPHOTO
JIBYOKEHUS OT BPEMEHH.

OOcyx)aeHue BO3MOXHBIX TPUHIIUIIOB
NEHCTBUS TPUOOPOB, H3MEPSIOIINX CKOPOCTh
(ciuIOMETpPOB).

Bbruncnenue myTv u CKOpOCTH MU
PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBI>KEHUHU
Tela.

Omnpenenenre NpoIEHHOTO MyTH U YCKOPEHMUS
JBUKEHMSI TeJIa 10 rpapuKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOTMHEHHOTO
JBMKCHHSI TeJla OT BPEMEHH.

Ornpenenenue cpeHEN CKOPOCTU CKOJIbKECHUS
OpyCKa WM ABMKEHUS IIapyKa 110 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXJIeHHE CIIOCOOOB.
NPUOJIMKEHHOTO ONIPEIeNICHUS MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBHKEHUS (IIapyKa B )KMJIKOCTH, MOJAEIIN
AIEKTPUYECKOT0 aBTOMOOMIIS U T. I1.).
Onpenenenue nyTH, MPOUJIEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpavKy 3aBUCUMOCTH IIyTH paBHOMEPHOIO




JIBYDKEHUS OT BPEMEHH.

OOcyx)aeHue BO3MOXKHBIX TPUHIIUIIOB
NEHCTBUS TPUOOPOB, U3MEPSIOMINX CKOPOCTh
(cnuIOMETpOB).

Brruncnenue myT ¥ CKOPOCTH MU
PaBHOYCKOPEHHOM MPSIMOJIUHEIHOM JIBHKEHUHU
Tena.

Omnpenenenre NpoiIEHHOTO MyTH U YCKOPEHMUS
JBUKEHMSI T€JIa 10 rpapuKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO
JIBUKEHUSI T€Jla OT BPEMEHHU.

IIposepka cunomeswi: eciu

npU pagHOyCKOPEHHOM OBUICEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KAK psi0 HeYEMHbIX Yucel, mo
coomeemcmeayoujue nPOMeHCYymKu pemenu
oouHakogvl. OnpeieneHne

YCKOPEHUS Tesa Mpu

PaBHOYCKOPEHHOM JIBHKEHUHTIO

HAaKJIOHHOM IVIOCKOCTH.

H3mepenue neproja v 9acToThl 0OpaIieHHs
TeNa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBUKCHHSI TeJla 0 OKPY>KHOCTH.

Pemmenue 3aa4 Ha onpezeneHne
KHUHEMATHUYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBUKECHUS PA3TUYHbIX BUIOB.
PacnioznaBanue u npubIMKEHHOE OMMCAaHUE




Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUYKCHHUS
B IPUPOJIE U TEXHUKE (Ha MpUMepax cBOOOIHO
NAJA0KUX TEJ, IBHKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIOPTHBIX CPEACTB U AP.)
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B3aumoneiictBue Tei
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[IepBsoiit 3ak0oH HproTOHA.
Bropoi 3akon HproToHa.
Tperunt 3akoH HproToHa.
[IpyHIMD cymneprno3uIuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUIbI
TPEHUS.

Cuuia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTECHHUS.
Yckopenne cBOOOTHOTO
najieHus. J[Bi>keHue miaHeT
Bokpyr Connua. [lepsas
KOCMUYECKasi CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBecue marepruanbHOU
TOYKU. AOCOTIOTHO TBEPI0E
Tesio. PaBHoBecHe TBEPAOTO
TEeJIa C 3aKPEIUIEHHON OChIO
BpamieHusi. MOMEHT CHJIBI.
LlenTp TsxecTn

HaoGmronenue u 00CyXI€HUE OIBITOB

C IBFDKCHHEM TeJla P YMCHBIIICHUY BITHSTHUS
JIPYTUX T, MPEMATCTBYIOIMNX JTBHKCHHUIO.
Amnanus texcra ["anmnes ¢ onucanuem
MBICJICHHOT'O SKCIICPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHCHHE 33JTaHUH T10 TEKCTY (CMBICTIOBOE
YTCHHUE).

OO6cy>x1eHre BO3MOYKHOCTH BBITTOJTHEHHUS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMaXx
OTCUETA.

Habmtoienue u o0cyx1eHue MexaHU4eCcK
ABJICHUM, TPOUCXOJAIIMX B CUCTEME OTCUETA

«Tenexxka» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBU>KEHUH OTHOCUTEIIHHO
KaOuHeTa (QU3MKHU.

JleiicTBHS C BEKTOpaMU CHUJI: BBITIOJTHEHUE
3aJIaHUM 110 CJI0KEHUIO M BEIYUTAHUIO
BEKTOPOB.

Hab6nronenue w/wimm npoBeCHUE OTBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTh YCKOPEHUS
TeNla OT MPHIOKEHHON K HEMY CHJIbI U MaCChl
Tea.

Ananus 1 00bsICHEHHE SIBJICHUI

C UCTIOJIb30BaHHEM BTOPOTo 3akoHa HproToHa.
Pemienue 3a1au ¢ uCroab30BaHUEM BTOPOTO
3akoHa HproTOHA 1 TIpaBUIIa CIIOKEHUS CHUJL.




Onpenenenue )KECTKOCTH MPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOIIOIAI0TCS
yrnpyrue aegopMainu, u uX 00bsICHEHUE

C UCTIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a7a4 ¢ UCIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS
CKOJIbYKEHUS OT CHJIBI HOPMAJIBHOTO TaBIICHUSI.
OOcy:x/1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Omnpenenenue ko3 huUIIMeHTa TPEHUS
CKOJIb)KEHUSI.

W3mepenue cuibl TpEHUS OKOSL. UX




Pemenue 3a7a4 ¢ MCOIB30BaHUEM (POPMYJIIBI
JUTSL CUITBI TPEHUSI CKOJIbYKEHUS.

AHanu3 ABWKEHUS TN TOJIBKO MO TEHCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MaJICHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO MaJIeHUsI OT MacChl TeJa.

Or1ieHKa BETUYUHBI CUJIBI TSATOTCHHUS,
JEHCTBYIOLIEH MEXTy ABYMsI TeJlaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX TEl

10J1 ICUCTBUEM CHUJIBI TATOTEHUS

(c UCTIOIB30BAaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB HH(POPMAIIUH).

Permenwne 3aga4 ¢ UCTIONB30BAaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYITBI

JUISL pacuéra CHIIbI TSXKECTH.

AHanu3 OpUruHAJIBHOIO TEKCTA,
OTHCHIBAIOLIETO MPOSIBICHUS 3aKOHA
BCEMUPHOI'O TSATOTEHHUS; BHITIOJTHEHHUE 3aJaHHi
10 TEKCTY (CMBICIIOBOE YTEHUE).

HabOmronenue u o0cyxaeHUE OMBITOB

110 U3MEHEHUIO Beca Tejia MPH yCKOPEHHOM
JIBIKEHUU.

AHanu3 yciIoBUi BOSHUKHOBEHHSI HEBECOMOCTH
U TIEpErpy3KH.

Pemmenue 3anau Ha onpeneneHe Beca Tena

B Pa3JINYHBIX YCIOBUSAX. AHAJIN3




CHJI, ICHCTBYIOIIUX HAa TEJIO,
MOKOSIIIIEECs] Ha OTOpeE.
OrnpeneneHue HEeHTpa TAKECTU PA3IMUHbBIX TEll




1.3.

3aKOHBI COXpaHCHHUA
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Nmnynbe Tena. U3MeHeHue
nMIyJbca. IMmysbe Cuibl.
3aKOH COXpaHEHHMS
uMITyJbca. PeaktuBHOE
JBHKCHUE.

Mexannueckas paboTa u
MOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
paboTsl. [loTeHnmanbHast
SHEPrus Teja, HOJHITOrO
HaJl [IOBEPXHOCTHIO 3€MIJIU.
[TorenunanbHas 3HEPTU
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUH

HaoOmronenue u o0cyXaeHHEe ONBITOB,
JIEMOHCTPUPYIOUIUX Mepeiavy

HUMITYJIbCa

IIPU B3aUMOJCHCTBHM TEJI, 3aKOH
COXpaHEHUSUMITYJIhCa TIPU a0COIFOTHO
YOPYTOM U HEYIIPYTOM B3aMMOJICHICTBUHU TEIL.
AHanu3 cuTyaluil B OKpyKarouien

YKU3HUC UCTIOb30BAaHHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Pacnio3naBanue siBneHus
PEaKTUBHOTOIBUKEHUS B IPUPOJIE U
TEXHUKE.

[IpuMeHeHuE 3aKOHA COXPAHEHUS] UMITYJIbCa
IS pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeYIpyroro B3anuMoIeHCTBUSI,
YOPYroro HEeHTPaIbHOTO B3aUMOACHCTBUS
JIBYXOJWUHAKOBBIX TE€J, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemienue 3a7a4 ¢ MCMOIb30BaHUEM
3aKOHACOXPaHEHUS UMITYJIbCa.

OmnpeneneHue paboThI CHJIBI
YIPYTOCTH NpPU IMOABEME TIpy3a C
WCIIOJb30BAaHUEM HEMOABUIKHOTO H
MOABWKHOTO  OyiokoB.  M3MepeHue
MOIIHOCTH.

N3mepeHne noTeHINabHONW SHEPTUH YIIPYTO
nehopMUPOBAHHON MPYKUHBI.




N3mMepeHne KHHETUYECKOW SHEPTUU

TEJIAIo JJIMHE TOPMO3HOT'O MTyTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MTOTEHIUAJIBHOW U KHHETHYECKOU YHEPTUN
TeJIaNpy JBHKEHUU 11O HAKJIOHHOM TIOCKOCTH.
DKcliepuMeHTalbHas TPOBEPKA
3aKOHACOXPAHEHHSI MEXAaHUYECKOMN

SHEPIrUM MPU CBOOOIHOM MaICHUH.
[IpumeHeHne 3aKk0Ha COXPAHEHUS
MEXaHUYECKON IHEPTUU JJIs

pacuéra

MMOTCHIMAJIBHON U KUHETUYECKOW SHEPTUN
Tela.Penienune 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHA

COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hroro mo pazaemy 40

Hroro no pazgeny 40

Pa3nen 2. MexaHnuyecKue K0JIe0AHUA M BOJHBI




2.1

MexaHnuecKue
KOJICOaHUS

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTHKU
KoJieOaHU: mepuo/I,
4acToTa, aMIUTUTY/A.
MaremMaTuyeckuii u
MIPY>KUHHBIN MasTHUKH.
[IpeBparnienue sHepruu
MpU KoJiebaTeIbHOM
JIBUYKEHUH.

3aryxatoniue KoyueOaHus.
BriHyX/1€HHBIE KOJIEOAHUS.
Pesonanc

Habmonenue xonebanuii moja AeMCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHApYKEHHE
MOT00HBIX KOJICOAHUH B OKPYKAIOIIEM MHUPE.
AHanu3 kojie0aHuM rpy3a Ha HUTU U

Ha npyxxuHe. OnpeeneHne 4acToThl
KOJIeOaHHMI MaTeMaTUYeCKOro U NPY>KUHHOTO
MasITHUKOB.

HaOmronenne u 00bsCHEHUE SIBICHUSA
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IepUoaa
KOJIeOaHM MOABEIIEHHOTO K HUTU TPY3a0T
JUTMHBI HUTH. [IpoBepka HE3aBUCHMOCTH
nepuo/ia KojaeOaHuiTpy3a, MOIBEIISHHOTO K
JIEHTE, OT Macchl Tpy3a.Habmonenue u
00CY>XJICHHE OIBITOB, IEMOHCTPHPYIOITUX
3aBUCUMOCThH MepUojia

KOJIeOaHMI MPYKMHHOTO MAaTHUKA OT MACCHI
rpy3a v )KECTKOCTU NPYKUHBI.

[IpumeHneHrne MaTeEMaTHYECKOTO U TPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JIJIsI ONMCAHUS
KOJIcOaHMI B OKpYXaIoIeM MHUPE.

Pemenune 3anay4, CBSI3aHHBIX C BBIYUCIICHHEM
WJIM OLIEHKOM 4acTOTHI (EpHo/ia) KojieOaHu
Hszmepenue yckoperus c60600H020

naoexus




2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4YeCcKHUe BOJIHEI.
CBolicTBa MEXaHUYCCKHUX
BOJIH. [IpononbHbIe 1
nornepeyHble BOJIHbL. J[inHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHs.
MexaHu4eCcKHUe BOJIHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHE BOJIHBI.
3ByK. ['pOMKOCTb 3BYyKa U
BbICOTa TOHA. OTpakeHUE
3Byka. MH(ppa3Byk u
yIBTPa3BYK

OOHapy:xeHue U aHaJIN3 BOJTHOBBIX SBJICHUI
B OKPY’KaIOIIeM MHpE.

Ha6mronenue pacnpocTpaHeHus MPOA0TIbHBIX
1 TIONIEPEYHBIX BOJIH (HA MOJICIH) U
oOHapy>KeHHE aHAJTOTUYHBIX BUI0B BOJIH

B IIpUPOJIE (3BYK, BOJIHBI HA BOJIE).
Boruncienue qirHbI BOJIHBI M CKOPOCTH
pacnpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCcnepUMEeHTAIbHOE OTPEe/IeIICHUE TPaHUI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHUIA.
Hab6mroeHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHUCIIE, C UCIIOIH30BAHUEM
MY3bIKaJIbHBIX UHCTPYMEHTOB).

HabGnronenue u 00bsiICHEHUE SIBJICHUS
aKyCTHUYECKOTO pe30HaHca. AHaIN3
OpUTHHAIBHOTO TEKCTA, TOCBAIIEHHOTO
UCITIOJIb30BAHUIO 3BYKa (WJIH YJIBTPA3BYKA)

B TEXHHKE (IXOJIOKAIIHSI, YIBTPA3BYK

B MEJUITMHE U JIP.); BBHITIOJIHCHHUE 33 TaHUITIO
TEKCTY (CMBICIIOBOE YTEHUE)

Hroro o pasgemny
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Pa3nen 3. JiieKTpOMarHuTHOeE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DieKTpOMarHuTHOE 6 DJIEKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnit, 000CHOBBIBAIOIITUX
noJie u DIEeKTPOMArHUTHBIC BOJIHBI. | B3AUMOCBSI3b JJIEKTPUYECKOTO U MAarHUTHOT'O
AJIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.

BOJIHBI AIEKTPOMATrHUTHBIX BOJIH. DKcrnepuMeHTaAIbHOE U3yUYEHUE CBOMCTB
[IIxayia 3JIEKTPOMarHUTHBIX | BJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. cnionb3oBanue C OMOIIbI0 MOOMIBHOTO TenedoHa).
3JEKTPOMArHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DJIEKTPOMarHMTHas IPpUpoa | AHAIN3 TEKCTOB, OMKUCHIBAIOLIUX MTPOSIBICHUS
cBera. CKOpOCTh CBETA. ANEKTPOMArHUTHOIO U3IyYEHHUS B IPUPOJIE:
BonHOBBIE CBONCTBA CBETA | )KMBBIE OPTraHU3MBbI, U3TyUeHUs HEOECHBIX Tell
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHanU3 pa3InIHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHueM Gpopmyi
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro no pazaeny 6




Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pactpoCcTpaHCHHS
CBETA

JlydeBas moaens cBera.
HUctounuku ceera.
[IpssmonHeHOE
pacrpoCTpaHEHUE CBETA.
3atmenus ConHna u JIyHBIL.
Otpaxenue ceera. [Inmockoe
3epKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAKCHUE
ceera. Mcnonp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SIBJICHHE TIPSIMOJIMHEUHOTO pACTIPOCTPAHECHHUSI
cBeTa (BOSHUKHOBEHUE TEHU U MOJyTEHN),

U UX UHTEPIPETALUs C UCIIOJIb30BAaHUEM
MOHATHS CBETOBOIO JIy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COJTHEYHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4a OT yrJjia MaJeHuUs.

N3yuyenune cBOMCTB U300pakeHUS B INIOCKOM
3epKa’e.

Haobmronenne u 00bICHEHHUE OIIBITOB

IO MOJTYYEHUI0 N300paKEHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmoaenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPaHUIIE Pa3JIUYHBIX CPEJl, B TOM YHUCTIE
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
Hccnenosanue 3aBUCUMOCTH yIJia
MPEJIOMIICHHS OT yTJIa MaJIeHUs] CBETOBOTO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3zHaBanue SIBICHUN OTPAXKEHUS U
MPEJIOMIJICHUS CBETA B TTIOBCETHEBHOM JKU3HU.
AHanu3 1 00bsICHEHUE SBJICHUS ONITHYECKOTO
MHUpaxa.

Pemienue 3a7a4 ¢ UCMOIB30BAHUEM 3aKOHOB
OTpaXXEHUs U MPETOMIICHHSI CBETa




4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox nyueit B nuH3e. | [lomydeHne u300pakeHH ¢ MOMOIIIbIO
PUOOPHI Onruueckas cucteMa coOuparoniei U pacceruBarollen JIMH3.
¢doroanmapara, Mukpockomna | Onpenenennue (GOKyCHOTO PacCTOSHUS U
Y Teyeckorna. ['ma3 kak ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
OnTHYECKasi CUCTEMA. AHanu3 yCTpoucTBa U MPUHIUIIA ACHCTBUS
bimzopykocts 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh ¢doToamnmapara, MUKPOCKOTA, TEIECKOIA.
N3yuenune Moienu ria3za Kak ONnTHUYECKOM
CUCTEMBI. AHANU3 IBICHUHN OJIM30PYKOCTH
U JabHO30PKOCTH, IPUHIIUIA ICUCTBUS
OYKOB
4.3 | Paznoxxenue 6emoro 3 Paznoxenue 6emoro ceeta Hab6nronenue pasnosxkeHus: 6e10ro cBeta
CBETA B CIIEKTP B criekTp. OnbiTel HbtOTOHA. | B CIEKTD.
CioxxeHue CreKTpaibHbIX Hab6mronenne u 00bSICHEHHE OIBITOB
uBeToB. /ucnepcus cBera IO MOJYYEHUI0 OEI0T0 CBETAa MPU CIOKEHUU
CBETA Pa3HbIX LIBETOB.
[IpoBenenue 1 0OBICHEHHE ONBITOB
10 BOCIIPUSATHUIO LIBETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 IBETOBbIC (PUIBTPHI
(LIBETHBIEC OYKH)
Hroro no pazaeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enau onbiToB Pezepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Mopens atoma bopa.
Hcnyckanue u norionieHue

10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOKHBIX PE3YyJIbTAaTaX OIILITOB
B 3aBUCUMOCTH OT IpCAIIOJaracMoro CTpoCHus




cBeTra aTOMOM. KBaHTBL.
JIuHenyaTeIe CIIEKTPBI

aToMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHON
MOJIEJIM aTOMa U OCHOBAHUU JJIs1 TUTIOTE3bI
Bbopa o craimonapHbIX OpOUTax IEKTPOHOB.
Habmroienue CiomHbIX U JIMHEHYaThIX
CHEKTPOB U3IYUEHUsI pa3IUNYHbIX BELIECTB.
OOBbscHEHNE TMHENYATHIX CIEKTPOB U3TYUECHHUS

5.2

Crpoenue aToMHOT0
anpa

PanpnoaktuBHOCTE. Anb(a,
0eTa- ¥ raMMa-u3IIydeHHSI.
CtpoeHue aTOMHOTO 41pa.
HyknonHnast Mmoaenp
aTOMHOTO szpa. M30TorEL.
PannoakTuBHEBIE
npespamenus. [lepuon
MoJIypaciajia aTOMHBIX sJIep

OO0cyx)aeHue BO3MOKHBIX TUIIOTE3 O MOAEIIAX
CTPOCHHUSA Spa.

Omnpenenenue cocrasa A1ep 10 3aJaHHbIM
MAaCCOBBIM U 3apsIIOBBIM YHCIIAM U

I10 MOJIOKEHUIO B IEPUONYECKON CUCTEME
DJIIEMEHTOB.

AHanu3 U3MEHECHUS COCTaBa SIpA U €T0
ITOJIOKEHMS B IEPUOIUYECKON CHCTEME

IIPU 0-PaTUOAKTUBHOCTH.

HccenenoBanue TpeKOB (i-4aCTUIL] 10 TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHE PATUAITOHHOTO
¢doHa ¢ MOMONIBIO T03UMETPA, OIICHKA €T
WHTEHCUBHOCTH.

AHanu3 OMOJIOTUYECKUX N3MEHEHU,
MIPOUCXOIAIINX IO IEUCTBUEM
PaIUOAKTUBHBIX U3JIyYECHHM.
Hcnonp30BaHre paAMOAKTUBHBIX U3IIyYEHUN
B MEJULIMHE




5.3 | SnepHbie peakiuu 7 SnepHbie peakiuu. 3akoHbl | PenieHue 3aaa4 ¢ HCIOJIb30BAHUEM 3aKOHOB
COXpaHEHUs 3apsAI0BOrO U COXpaHEHUSI MACCOBBIX U 3apsI0OBbIX YUCEI
MacCOBOTO YHCENl. DHEPIUs | Ha ONpeieJIeHUuE Pe3yJIbTaToOB SIEPHBIX
CBSI3U aTOMHBIX s1ep. CBA3b | peakuuii; aHaIN3 BO3MOXHOCTH WIIH
MaccChl ¥ dHepruu. Peakuuu | HEBO3MOXKHOCTH SJICPHOM PEaKIIHH.
CUHTE3a U JCIICHHUS sIIIEP. OueHka 3HEpIruy CBSI3U SAEP C UCIOIb30BAHUEM
Hcrouynnku sneprun ConHna | opmMyiasl DHHIITEHHA.
U 3BE31. SnepHas OO0cyx1eHne NepCIeKTUB UCTIOIb30BaHMs
sHepreTuka. /lericTus YIPABIIIEMOTO TEPMOSIIEPHOTO CUHTE3A.
PaIuOaKTHBHEIX M3JIy4EHHUM OO0cyxieHuE MPEUMYIIECTB U SKOJIOTMYECKUX
Ha KUBbIE OPTaHU3MBbI po6JieM, CBSI3aHHBIX C SAEPHOMN SHEPTreTUKOM
Hroro no pazgeny 17

IHoBTOpUTEIBLHO-00001IAOIMIA MOLYJI




[loBTOpEHUE N
00o01IeHNe

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

Cucremaruzanus u
0000111eHIE TPEIMETHOTO
COJIEp>KaHUs U OIbITa
NEeSTETHPHOCTH,
MPUOOPETEHHOTO

MIpU U3yYEHUHU BCETO Kypca
(U3UKHN OCHOBHOT'O 00IIIETO
00pa3oBaHUs.

[ToaroToBKa kK OCHOBHOMY
roCyJIapCTBEHHOMY
AK3aMeHy 1o (pU3MKe

JU1st OOyYaromuxcs,
BBIOPABIIIKX 3TOT YUEOHBIH
peaMeT

Brimonnenune yaeOHBIX 3a/1aHu#, TPEOYIOIINX
JEMOHCTpPAIMA KOMIIETEHTHOCTEH,
XapaKTepU3YIOIIUX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— IPUMEHEHUS TOJYyYEHHBIX 3HaHUN

JUISL HAYYHOTO OOBSCHEHUST (PU3NYECKUX
SBJICHUU B OKPYXKaIOIIEeW NPUPOJE,

B IIOBCE/IHEBHOM JKMU3HU U BBISIBICHUS
(bu3NIECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHI;

— IPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTAIBHBIX YMEHUN

IUI UCCIIEOBaHMSI (PU3NUECKUX SIBJICHUH,
B TOM YHCJI€ JIJIsl IPOBEPKH TUIIOTE3










