Koaudukatop npoBepsieMbIX TPpeOOBaHUI K Pe3yJibTaTaM 0CBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa30BaHus U

3J1IeMEHTOB CO/IepP:KaHus M0 (PU3uKe

Tabnuma 22
[IpoBepsiemble TpeIMETHBIE PE3YIbTAaThl OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO
obpazoBanus (7 kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOCHNS OCHOBHOM
0o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

MCIT0JIb30BATh M3YUCHHBIC TOHATUSA

1.2

[pa3invdaTh ABJICHUA II0 OIIMCAHHWIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘leCKOC SABJICHUC

1.3

pacrmo3HaBaTh  MNPOSBICHUE HU3YYEHHBIX  (U3WYECKUX  SBJICHHUHA B
OKpY’KarollleM MUpe, B TOM 4uciie (U3HUECKUe SBJICHHS B MPUPOAE, MPH
PTOM TMEPEeBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYILIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NYECKUX SBICHUI

1.4

OIMUCBIBATH H3YUCHHBIC CBOMCTBa TeNl U (bPISI/I‘ICCKI/IC SABJICHUS, UCIIOJIb3YS
(I)I/ISI/ILICCKI/IG BCIIMYHHBI, IIPU OIIMCAHUHU ITPABUJIBHO TPAKTOBATDH (1)H3H‘l€CKPII>i
CMBICJI UCITIOJIB3YEMbIX BCJIIMYUH, UX 0003HaYeHHS U (S9105050%0002 (I)I/ISI/I‘IGCKI/IX
BCINYNH, HaXOJAHNTb q)OpMy.]'ILI, CBA3BIBAIOIIUC NAHHYIO q)HSquCKy'IO
BCJINYNHY C JpYruiMu BCJIWMYHMHAMHU, CTPOUTH l"pa(bI/IKI/I HU3YUCHHBIX
3aBUCHUMOCTEH (1)I/I3I/I‘I€CKI/IX BCJINYHMH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/I6 ABJICHHUA MW IIPOLICCCHI,
M CII0JIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO|
(I)OpMy.TII/IPOBKy 3dKOHA U 3allMCBIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

O00BACHATH (PU3NUYECKUE SBJICHUS, MPOLIECCH] U CBOWCTBA TEN, B TOM YHCIIE U]
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BHISBIIATH|
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHHUE U3 | - 2 JOrH4ecKuXx
[1aroB ¢ omopoid Ha 1 - 2 M3y4EHHBIX CBOMCTBAa (IU3MUECKUX SIBICHUH,
(br3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

[pelaTh pacueTHble 3a7auu B 1 - 2 neficTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBaIOLME (PM3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33aauH
3anyCchbIBaTh KpPAaTKOE YCIOBUE, MOJCTaBIATh (DU3MUECKHE BEJIUYUHBI B
(GopMylIbl W TPOBOJUTH pacueThl, HAXOJIWUTH CIIPAaBOYHBIE JAHHBIE,
HEeoOXOIUMBbIE JJIsi  pelIeHHs 3ajJad, OLEHUBaTh PEAIUCTUYHOCTh
[oJIydeHHOM (PU3NUeCcKON BETHUNHBI

1.8

pacro3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pEIIUTh MpPH TMOMOIIU
(bU3MYECKUX METOJOB, B OMMCAHUU MCCIIEOBAHUS BBIICNIATH IIPOBEPSIEMOE
[penoyIoKeHne (TUIOoTe3Y), pa3inyaTh U UHTEPIPETUPOBATH MOIYUECHHBIH
[pe3yNbTaT, HAaXOOUTh OMIMOKM B XOJI€ OIBITA, JIelaTh BBIBOJBI IO €ro
[pe3yabpTaTam

1.9

[TPOBOJIUTH ONBITHI IO HAOTIOIEHUIO (PU3NUECKUX SBJICHUN WIH (PU3UUECKHUX
CBOKMCTB Tel: (hOpMyIUpOBaTh MPOBEpPSEMbIC TMPEATIONOXKEHHS, COOUpaTh
[YCTAaHOBKY W3 TIPEIJIOKEHHOT'O0 O0OpYIOBaHMS, 3aMMCHIBATh XOJ OMBITA H

(hopMyTUPOBATH BHIBOJIBI




1.10 BBIMIOJIHATE TIPSMBIE W3MEPEHUS C HCIHOJIb30BAHMEM AHAIOTOBBIX H
[11(POBBIX TPUOOPOB, 3aNTUCHIBATH MIOKA3aHUS IPUOOPOB € YUETOM 33JaHHOMH]
a0COJTIOTHON MOTPEIIHOCTH U3MEPEHHH

1.11 [IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OHON (PM3NYECKO BETMYMHBI OT|
IPYTOM € HCIIOJIB30BAHMEM IPSIMBIX W3MEPEHMM, y4acTBOBAaTb B
[UTaHUPOBAHUH Y4€OHOTO HCCIIE0BAHNUS, COOMPATh YCTAHOBKY M BBIITOJIHSATH
M3MEpeHus, clenys NPEeNoKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTATHI
HOJ’IY“IGHHOI;'I 3aBUCHUMOCTH (bI/I?;I/I‘IeCKI/IX BCJIMYHUH B BUJAC NMPCHIOKCHHBIX
TaGJ'II/IL[ n Fpa(l)I/IKOB, ACJIaTh BBIBOJGLI IO PE3YyJIbTaTaM HCCJICIOBAHUSA

1.12 [IPOBOJIUTH KOCBEHHBIE M3MEpEHUs (U3UYECKUX BEIUYMH, CIEAYs
[PE/UIOKEHHOW MHCTPYKIMH: TIPU BBIMOJIHEHUH W3MEPEHU CcoOHpaTh
PKCICPUMEHTATIbHYI0 YCTAaHOBKY M BBIYHCIATH 3HAYCHHE HCKOMOM

BETTMYHUHBI

1.13 cOOJII0IaTh MpaBUiIa TEXHUKU OE30MacCHOCTH IpU paboTe ¢ J1abopaToOpHBIM
000pyIOBaHUEM

1.14 yKa3bIBaTh MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB,

XapaKTCPHU30BaATb IIPHUHIUIIBI ﬂeﬁCTBHH N3YUYCHHBIX HpI/I60pOB b5t
TCXHUYCCKUX YCTPOﬁCTB C NMMOMOIIIBKO UX ONHCAHUA, UCIIOJB3Yyd 3HAHUSA O
CBOMCTBaX (bPISI/I‘ICCKI/IX SIBJICHUH H H€06XO,Z[I/IMBIG Q)HSHQGCKI/IC 3aKOHBI H
3aKOHOMCPHOCTH

1.15 [IPUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMAIUIO O IPUMEPAX ) IPAKTHUECKOTO
MCIONIb30BaHUs  (U3MYECKUX 3HAHMA B TOBCETHEBHOM IKU3HU TS
oOecrnieueHrs 6€30MacHOCTH MPU OOpalleHUH ¢ TPUOOpaMU U TEXHUIECKUMHU|
YCTPOMCTBAMHU, COXPAaHEHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTHUECKOTO)
[MOBEICHUS B OKpYXaIOIIeH cpenie

1.16 OCYILLECTBIATH OTOOP HCTOYHMKOB HHGpopMmanuu B cetu VHTepHeT B
COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HAHUNM M IIyT€M CpPaBHEHHUS PpAa3JIMYHBIX HCTOYHHMKOB  BBIIEIATH
MH(pOpMaLNIO0, KOTOpas SBISETCS MPOTUBOPEUMBOM MM MOXKET OBITH
HEIOCTOBEPHOM

1.17 MICTI0JIb30BaTh MPU BBINOJIHEHUH Y4YeOHBIX 3aJJaHUH HAyYHO-TIOMYJSPHYIO
muTeparypy (pU3MYECKOro COAep)KaHusl, CIIPaBOYHbIE MaTepHalibl, PECypChl
cetn VIHTepHeT, BIageTh NpUEMaMHU KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHust HHGOPMAIIMK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18 CO3/1aBaTh COOCTBEHHbIE KpPAaTKHWE MHUCbMEHHBIE U YCTHBIE COOOIIECHUS HA|
OCHOBE 2 - 3 UCTOYHUKOB MHpOpMaIMU (PU3UUECKOTO COJEP’KAaHUs, B TOM
yriciie MyOJaMYHO AenaTh KpaTKUe COOOIIEHUs O pe3ybTaTaX MPOEKTOB WU
y4eOHBIX MCCIEI0BaHUM, MPU ATOM IPaMOTHO HMCIOJIb30BaTh HU3yYEHHBIN
MOHATUMHBIN ammapar Kypca (HU3UMKH, COIMpPOBOXKIATh BBICTYIICHUE
[pe3eHTannen

1.19 [pY BBIOJHEHUN YYE€OHBIX MPOEKTOB U MCCIEIOBAHUN paclpeaensiTh
0053aHHOCTH B TPYIIE B COOTBETCTBHHM C TOCTaBICHHBIMH 3aJauyaMH,
CIIEINTh 3a BBIIOJHEHWEM IUIaHA JICHCTBHUH, aJeKBAaTHO OIEHHBATh
COOCTBEHHBI  BKJIaJL B  JICATENBHOCTh  TPYIIBI,  BBICTPAMBATh
KOMMYHUKAaTHBHOE B3aMMOJICHCTBUE, YIUTHIBASI MHEHHE OKPYKAFOIINX

Tabmura 22.1

ITpoBepsiemble 51€eMEHTHI coepkanus (7 Kiacc)



Kon Kon [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
pazziena | 3JieMeHTa
1 | ®U3UKA U EE POJIb B ITO3HAHUUN OKPYXAIOUIEI'O MHUPA
11 | @usuka - nHayka o npupoze. SBnenust mpupoasl. OU3NUECKHUE SBICHUS:
MEXaHUYECKHUEe, TEIUIOBbIC, DSJIEKTPUUECKHE, MarHUTHBIC, CBETOBbBIE,
3BYKOBBIC
1.2  |®usnueckue BenmumHbl. M3mMepenne Gpusnyeckux BennyunH. Ousnveckue
npubopsl. [lorpemnocts n3MepeHuii. MexxayHapoiHasi CHCTeMa eIUHUI]
1.3  [EcrecTBeHHO-HAyYHBI METOJI TIO3HAHWS: HAOIIOJIEHHE, MOCTAaHOBKA
Hay4HOr'0 BONPOCA, BBIABUKEHUE TMIIOTE3, 3KCHEPUMEHT IO IPOBEPKE
runores, 00bsICHEHNE HA0JII0/1aeMOr0 SIBICHUS
14 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEIICH
1.5 [[Ipakruueckue pabOTHI:
3MepeHne pacCTOsIHUM.
3mepenue o0beMa KUAKOCTU U TBEPIOTO Teja.
OrnpezesieHne pa3MepoOB MaJIbIX TEJ.
M3mepenne Temmneparypbl HNpU MOMOIIM >KHAKOCTHOIO TEpMOMETpa M
TaT4YMKa TEMIIEPaTyphl
2 [MEPBOHAYAJIbHBIE CBEJEHWS O CTPOEHMU BEILIECTBA

2.1  |Crpoenme BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3mepbl. OIBITHI,
[TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILECTBA

2.2  |Iemwxenume vactur BemecTBa. CBS3b CKOPOCTH BIDKCHHUSI YaCTHI[ C
remnepatypoii. bBpoyHoBckoe nBmxenue, mupdy3us

2.3  [B3aumojeiCTBHE YaCTHI] BEIIECCTBA: MPUTSHKCHUE M OTTAJIKHBAHHE

2.4 |ArperaTHbie COCTOSHHsSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U
TBEpAbIX (KpUCTAJUIMYECKUX) Tel. B3auMocBs3p Mexay CBOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U X aTOMHO-MOJIEKYJISIPHBIM
CTPOECHUEM

2.5  |OcoOeHHOCTH arperaTHbIX COCTOSIHHN BOJIBI

2.6  [[IpakTudeckue paboOTHI:

OneHka JauameTrpa aroMa METOJOM psAOB (C  HCHOJb30BAHUEM|
(dororpaduii).

OnbITH IO HAOIIOIEHUIO TEIIOBOTO PACLIIMPEHHS ra30B.

OnbITH 1O OOHAPYKEHUIO NEMCTBUS CHIT MOJIEKYIISIPHOT'O IPUTSDKEHUS

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

3.1  [Mexanuyeckoe ABHKeHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHIKCHUE

3.2 |Ckopoctb. CpemHsisi CKOPOCTh NMPHU HEPABHOMEPHOM JBIDKCHUH. Pacder
[yTH U BPEMEHM JIBUKCHHUS

3.3  [SIBnenue wHepnuu. 3aKOH WHepHUH. B3anmoeiicTBre Tell Kak MPHUYMHA
M3MEHEHHsI CKOPOCTH IBIKEHUS Tesl. Macca Kak Mepa MHEPTHOCTH TeJa

3.4  [[InotHocth BemiecTBa. CBsA3b IJIOTHOCTH C KOJHYECTBOM MOJICKYN B
enuHuIle o0beMa BellecTBa

3.5 |Cuia Kak XxapakTepHCTHKA B3aUMOJICHCTBHS TeJ

3.6 [Cuwma ympyroctu u 3akoH ['yka. V3mepeHHe CHIBI C IIOMOIIBIO
TMHAMOMETpa

3.7  |fBnenwue TaroTeHus u cuia TsokecT. CUila TSHKECTH Ha IPYTHX IUIAHETaX.
Bec Tena. HesecomocTh

3.8 |Cuna tpenust. TpeHUe CKOJBKEHUS U TPEHHE MOKOs1. TpeHue B mpupojie 1

TCXHUKCE




3.9

CrnoxeHue Cuil, HalpaBJICHHbIX 110 OJHOW IpsiMol. PaBHOzElCTBYOIAsA
CUII

3.10

[IpakTrueckue padboThI

OnpeneneHne CKOpOCTH paBHOMEPHOTO IBUKEHUS (ILIapHUKa B )KUJIKOCTH,
MOJIEIIN HIIEKTPUYECKOTO aBTOMOOWIIA U TaK JaJiee).

OmnpeneneHue cpeiHell CKOPOCTH CKOJBXEHUSI OpycKa WM HIApHKa IO
HAaKJIOHHOH IUIOCKOCTHU.

OnpeneneHye I0THOCTU TBEPIOTO TeNa.

OnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTsHKeHUA (Iedopmainn)
[PY>KUHBI OT IPUIIOKESHHOM CHIIBI.

OnbITBI, AEMOHCTPUPYIOILNE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHUS OT|
Beca Tejla U XapakTepa CONPUKACAIOINXCSI TOBEPXHOCTEN

3.11

Du3nyecKue SBICHUS B NPUPOJE: NPUMEPBI IBUKECHHS C Pa3IMYHBIMHU
CKOPOCTSIMU B KMBOM M HEKUBOW IIPUPOJE, ACHCTBUE CUIIbI TPEHHUS B
[IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpouCTBa: TUHAMOMETP, MOAIIUITHUKA

TIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEN U T'A30B

4.1 |laBnenne TtBepaoro Ttena. CHocoObl YMCHBIICHHS M yBEJIUYCHUS
TaBJICHHUS

4.2  |laBnenwue raza. 3aBHCHMOCTb aBJICHHs ra3a OT 00beMa, TeMIEPaTyPhl

43  [[lepemaua naBieHHs TBEPABIMH TEIAMH, KUAKOCTSIMH U ra3aMHd. 3aKOH
[Tackasns. [IHeBMaTHUYECKME MallIMHBI

4.4  [3aBUCHMOCTH HaBJCHHS JXHIKOCTH OT TIyOWHBL [ MapocTaTH4ecKuit
rapagokc. CooOmaromnuecs: cocyabl. [ uapaBinueckue MeXaHu3Mbl

4.5  |Atmochepa 3emnn u atMochepHoe aaBieHue. [IpuunHbI CyIecTBOBAHNUS]
Bo3nymHOM o0Oonouku 3emnu. Omnbit  Toppuyemnu. 3aBUCHUMOCTh
aTMOC(EpPHOTro JaBJIEHUsI OT BBICOTHI HaJl YDPOBHEM MOPSI

46  |U3mepenne armochepHOro maBieHus. I[IpuOopsl [asi HM3MEpEHHUs
aTMOC(HEpPHOTO TaBJICHUS

4.7  |lleiicTBMe IKMOKOCTH W Ta3a Ha TOTPY)KEHHOE B HHX TeJoO.
BriTasikuBatonias (apxuMeioa) cuiia. 3akoH Apxumena

4.8 [LinaBanue ten. Bo3ayxoriaBanue

4.9  [Ipaktudeckue paboOTHI:
lccrnenoBaHne 3aBUCMMOCTH Beca Tejla B BOJIE OT 0ObeMa MOrpy>KeHHOM
B KUJIKOCTb YaCTH TeEJA.
OnpeneneHne BBITAJIKUBAIOLIEH CHJBI, JEHCTBYIOIEH Ha  TeJo,
[TOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHIIBIL, JEHCTBYIOLIEH Ha
TEJO B )KMJIKOCTH, OT Macchl Tela.
OneITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAJKMBAIOIIEH CHIIBI,
NelicTBYIONIEH Ha TeJ0 B )KUAKOCTH, OT 00beMa IOTrpy>KEHHOMH B )KUIKOCTH|
JacTH TENa U OT IJIOTHOCTH XKUAKOCTH.
KoHcTpynpoBanue apeoMmerpa WIM KOHCTPYMPOBAaHUE JIOAKH U
OIIPEAEIIEHUE €€ IPY30I0IEMHOCTH

4.10 |®usnueckue SIBICHHS B MPUPOJIC: BIMSHUE aTMOCHEPHOTO TaBICHUS HA|
PKMBOMW OpraHu3M, IJIaBaHUeE pbI0

411 (Texuuueckue yCTPOMCTBA: COOOILIAIOIIMECS COCYIbI, YCTPOHCTBO

BOJIONPOBOJA,  THAPABIMYECKUI  Mpecc, MaHOMETp, Oapomerp,

BLICOTOMCD, HOpH.IHCBOﬁ HaCoC, apCoOMETP




5 [PABOTA, MOIIHOCTD, DHEPT U

5.1 |Mexanuueckas pabora

5.2  [MexaHnyeckast MOL[HOCTb

5.3  [[IpocThle MeXaHHU3MBI: pbIdYar, OJOK, HAKJIOHHAS IUIOCKOCTH. IIpaBumiio
[pPAaBHOBECHSI phluara

5.4  [[IpumeHeHue npaBuIa paBHOBECHS pbluara K OJIOKY

5.5 ["3omoroe mpaBuio" MexaHukd. KodpduimeHT mone3Horo aeicTBus
Mexann3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE

5.6  [[loTeHumanbHas SHEPIHHU TEJA, IOIHATOrO HaJ 3eMIIei

5.7  |KuHernueckas SHEPrHs

5.8 [[Mommast MexaHW4YecKas ODHEPrusi. 3aKOH H3MEHCHUS M COXPAHCHUSI
MEXaHUYECKON YHEPIrun

5.9  [[IpakTuueckue pabOTHI:

Omnpenenenne padOTHI CHIIBI TPEHUS TIPU PaBHOMEPHOM JIBUKCHUU TEJA|
[10 TOPU3OHTAILHOM TOBEPXHOCTH.

MccnenoBaHue ycioBUi paBHOBECUS pblyara.

M3mepenue KII/] HakJIIOHHOM IIOCKOCTH.

l3yyeHne 3aKoHa COXpaHEH!Us] MEXaHUYECKOM YHEPTruu

5.10 |Dusnueckwue sIBICHUS B IPUPOJIC: PhIUATH B TEJIC YETIOBCKA

5.11 [Texuudeckue yCTPOWCTBA: pbIYar, MOABMKHBIM U HEIOABHKHBIN OJIO0KH,
HaKJIOHHAS [IJIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY

Tabnuna 22.2
[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTelIbHON MporpamMMsl (8 Kiiacc)
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHUs
pe3ynbTaTa
1.1 MICTI0JTH30BATh MOHSTHUS
1.2 [pa3IuyaTh SIBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTBITOB, JEMOHCTPUPYIONINX JaHHOE (U3UUECKOE SIBICHUE
1.3 pacrmo3HaBaTh  NPOSBIECHUE U3YYCHHBIX  (U3WYECKUX  SBJICHHHA B

OKpY)KarIlleM MUpe, B TOM 4Hclie (U3NUECKUe SBJICHHS B MPUPOAE, MPH
PTOM TMEPEeBOJUTH TMPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIIETATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4 OIMUCBIBATH HU3YUCHHBIC CBOMCTBa Tel W (I)I/I3I/I‘-ICCKI/IG SABJICHUS, UCIIOJIb3YS
(I)I/ISI/HICCKI/IG BCJIMYHMHBI, I[TPU OIMMUCAHUU IMMPABUIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/II\/'I
CMBICJI HCIIOJIb3YCMBIX BCIWYHH, 0003HaYeHUS U CAVHUIIbI (1)I/I3I/IquKI/IX
BCINYNH, HaXOJWUTb (bOpMyJ'ILI, CBA3BIBAIOIIUC NAHHYIO q)HSH‘lCCKYIO
BCJINYNHY C JpYruMu BCJIWMYMHAMU, CTPOUTH l"pa(bI/IKI/I HU3YUCHHBIX
3aBHCHUMOCTEi (1)I/I3I/I‘-ICCKI/IX BCIIMYHH

15 XapPaAKTCPU30BATh CBOMCTBaA TCII, (I)I/I3I/IquKI/IC SABJICHUA W HPOLECCCHI,
M CIIOJIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBCCHYIO|
(bOpMy.TII/IpOBKy 3dKOHA U 3allMCBIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6 0OBSACHATH (1)I/I3I/I‘-ICCKI/IC IMponecCul U CBOICTBa TCJI, B TOM YHCIC U B|
[KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTHUPOBAHHOI'O XAaPAKTCPaA: BBIABJIATH
IMIPUINHHO-CJIICACTBCHHLIC CBA3U, CTPOUTH oOBsicHeHHE U3 | - 2 TOrHYeCKHX




[1aroB ¢ MOMOINBI0 1 - 2 W3y4eHHBIX CBOICTBAa ()M3UYECKHX SIBJICHUH,
(bU3MYEeCKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pelIaTh pacueTHBIC 3a7a9u B 2 - 3 NEHCTBUS, UCTIONB3YS 3aKOHBI U JOPMYJIBI,
CBSI3bIBAIOIINE (PM3UYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a/1a4H
3aIHMCHIBATH KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK JTAHHBIX /ISl PEIICHUS]
3aa4yn, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE JI €€ PEIICHUs,
[IPOBOJNTH pacueThl W CPABHUBATH TOJYyYEHHOE 3Ha4YeHHE (DU3MUECKON
BEJTMYHMHBI C U3BECTHBIMU JIAHHBIMU

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXXHO pPEIIUTh MPH MOMOIIU
(bU3NYECKUX METOJOB, HCIIOJIb3YSl OMNHMCAHUE WCCIICAOBAHUS, BBIICIATH
[IPOBEPSIEMOE  MPEIAIIOIOKEHNE, OLEHUBATh IPABWIBHOCTb  IOPSAIKA
[IPOBEACHUS UCCIIEI0BAHMS], 1€J1aTh BBIBOIbBI

1.9

[IPOBOJIUTH OTBITHI 10 HAOIIOACHHUIO (PU3UYECKHX SIBICHUH M (PU3NIECKUX|
CBOWCTB Tel: (POpPMyIHpOBaTH MPOBEPSIEMbIE MPEANOI0KEHUs, COOUpaTh
[YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHMSA, OMKCHIBATH XOJ ONBITA U
(hOpMyIIMPOBATH BBHIBOJIBI

1.10

BLIIIOJIHATE IIPAMBIC UBMEPCHUA C HCIIOJIb30BAHHEM aHAJIOI'OBBIX HpI/I60pOB
11 JAaTYNKOB CI)I/I3I/I‘ICCKI/IX BCJIIMYMH, CpaBHUBATL PE3YJIbTAThI I/I3MepeHI/Iﬁ C
Yy4CTOM SaﬂaHHOﬁ a0COIIOTHOU MOTPpCITHOCTH

111

[IPOBOAUTL HUCCICAOBAHNC 3aBUCUMOCTHU OJIHOM (I)HSHHGCKOﬁ BCIINYHHBI OT
I[perﬁ C HCIIOJIBb30BaHHCM IMPAMBIX HSMGpGHHfIZ IJIAHUPOBATDH
M CCICIOBAHUC, CO6I/Ip8.TB YCTAHOBKY W BBIIIOJIHATE HU3MCPCHUSA, CIICAYA
IIPCAJIOKCHHOMY IJ1aHy, (1)I/IKCI/IpOBaTb PE3YJIbTATHL HOHy‘IGHHOﬁ
3aBUCMMOCTH B BHUC Ta6J'II/II_I n Fpa(I)I/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTaTAM
M CCICIOBaAHUA

1.12

[IPOBOAUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCIIMYHH: IINIAHUPOBATH
M3MCPCHU, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICayA
npezmo;erHoﬁ HHCTPYKIWU, U BEIYUCIISITE 3HAUYCHUC BCJIMYHNHBI

1.13

COOJIFOIaTh MTPaBHUJIa TEXHUKU OE30MaCHOCTH TpU paboTe ¢ JIabopaTOpHBIM
000OpyIOBaHUEM

1.14

XapaKTepu30BaThb INPUHIUIBl  JEUCTBUS  HU3YYEHHBIX HPHOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMHUCAHMS, UCHOJIb3Ysl 3HAHUS O
CBOMCTBaX  (U3MYECKUX SBIEHUM U  HeoOXoaumble  (uU3MUEcKue
3aKOHOMEPHOCTH

1.15

[pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIBHBIEC
MpUOOpHI MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM, COCTABIISITh CXEMBbI
PIEKTPUYECKUX LIENEN C MOCIIeI0BATENbHBIM U TAPAJICIIbHBIM COEIUHEHUEM
PJIEMEHTOB, pa3linyasi YCJIOBHBIE O003HAUEHUS SJIEMEHTOB JJIEKTPUUECKHX
menen

1.16

[IPUBOIUTH MIPUMEPHI (HAXOAUTh HHPOPMAIIHUIO O TPUMEPax ) IPAKTHUECKOTO
MCTIONh30BaHUsT (PU3MUYECKMX 3HAHWH B TIOBCEAHEBHOW O KU3HH JUIS
oOecniedyeHrs 0e30MacHOCTH MpU 0O0palleHUH ¢ TPUOOpaMu U TEXHUUECKUMMU|
yCTpOMCTBaMH, COXpaHEHUS 3/10POBbsI M COOTIOACHUSI HOPM SKOJIOTHUECKOTO
[MOBEICHUS B OKPYKAIOIIEH Cpefie

1.17

OCYIIECTBIATh TMOUCK HHPOpMauu (PU3UUYECKOTO COAECpKAHUS B CETH|
lHTepHET, Ha OCHOBE HWMEKOIIMXCSA 3HAHWUW M TyTeM CpaBHEHUS
ITOTIOJTHUTEIBHBIX UCTOYHUKOB BBIIETATh HHPOPMAIIHIO, KOTOpas SBISETCS

[TPOTUBOPEYUBOI UITM MOXKET OBITh HEJJOCTOBEPHOM




1.18 MCIIOJIb30BATh MPHU BHITIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
muTepaTypy (GU3MIECKOro COMEpKaHUs, CIIPABOYHBIE MAaTEPHAIBI, PECYPCHI
cetn VHTepHeT; BIaAeTh MNpPUEMaMH KOHCIEKTUPOBAHUS  TEKCTA,
peoOpazoBanus WHGOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19 CO3/laBaTh COOCTBEHHBIC IUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIIEHUS,
0000mass wuHpOpPMAMIO U3 HECKOIbKHX HCTOYHUKOB (PUIUIECKOTO
COJZICp KaHUs, B TOM YHUCIIE ITYOJIUYHO MPEICTABIISATh PE3yJIbTaThl IPOSKTHOM
VTH MCCIIEI0BATENIbCKOM AEATENBHOCTH, TP 3TOM IPaMOTHO HMCIIOJIb30BaTh
M3yuyeHHBI TOHATUHHBIA ammapar Kypca (U3HKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALMEN

1.20 [IpY BBINOJIHEHHH Y4YEOHBIX MPOEKTOB M HCCICNOBAaHUNA (DU3NUECKUX|
[IPOLIECCOB PACIpeNeNATh OOSM3aHHOCTH B TPYyNIE B COOTBETCTBUU C
[MOCTaBJICHHBIMU 3a/1a4aMH, CJICIUTH 32 BBHIIOJHEHUEM IUIaHA JEHCTBHUN H
KOpPPEKTHpPOBAaTh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKIIA] B
NesITeIbHOCTD TPYIIBI, BRICTPanBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,
[IPOSIBJISISI TOTOBHOCTh pa3pemiaTh KOH(INKTHI

Tabnua 22.3

[TpoBepsiembie AIeMEHTHI coiepkanus (8 Kiacc)

Kox Kox ITpoBepsiembIe 3JIEMEHTHI COJEPIKAHMS
pasziena|3ieMeHTa

6 [TEIUIOBBIE SBJIEHUS

6.1  |OcHOBHBIC MOJOXKEHHS MOJICKYISIPHO-KHHETHUCCKOW TEOPHH CTPOCHUSI
BeniecTBa. Macca u pa3Mepbl MouieKyid. OIbITBI, HOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYIISIPHO-KHHETHYECKON TEOpUHN

6.2 [Mogenu TBEPAOTrO, XHIKOTO M Ta3000pa3sHOr0 COCTOSHHI BEIIECTBA.
Kpucrammyeckne n amopdHbIe Tena

6.3 |OOBsicHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TET Ha OCHOBE
OJI0KEHUH MOJIEKYJISIPHO-KMHETHYECKOH TeOpUH

6.4 |CmaunBaHWE W KaMJUIIPHBIC SBICHHS

6.5 [TemnoBoe paciupeHue u cxxarTue

6.6 [Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBHKCHHS
qacTUI

6.7 |Buyrpennsist sHeprus. CrocoObl W3MEHCHHS BHYTPEHHEH OSHEPTHH:
TerIonepeiaya U COBEpUICHUE paboTh

6.8  [Buasl Temonepesaun: TEIIONPOBOAHOCTD, KOHBEKIIHS, H3JIYUCHUE

6.9 |KommuecTBO TemnoThl. VaeabpHas TEIIOEMKOCTh BENECTBA

6.10 [TemmooGmen u TemIoBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OaaHca
6.11 [[lnaBneHwe u OTBep/ACBaHHE KPUCTAJUIMYECKUX BEIIECTB. Y ENbHAs
TETIOTA TUIABJICHHUS

6.12 [[Tapoo6pasoBanue u kouaeHcanus. Hcmapenwe. Kumenwme. VienbHas
TEIIoTa MapooOpa3oBaHMsA. 3aBUCUMOCTh TEMIIEPATypbl KUICHHS OT|
ATMOC(EpHOTO AaBICHHUS

6.13 |BnaxkHOCTB BO3/IyXa

6.14 [Dueprus TorutkBa. Y aenbHas TEIIOTA CTOPAHHS

6.15 [[Ipunimner paboter TerumoBsix asurarteseii KIIJI TemoBoro aBUraresis.
TernnoBpIe IBUTATENN M 3aITUTA OKPYKAIOMIEH CpeJIbl




6.16

3aKOH COXpaHEHMsI U IPEBPALIEHNsI SHEPTHUHU B TEIUIOBBIX IPOIECCAX

6.17 [[Ipaktuyeckue pabOTHI:
OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnBITHI 10 BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITEl 10 HAOJIOJCHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH H
TBEP/ABIX TEI.
OnpezneneHne AaBICHUS BO3AyXa B OaJUIOHE MINPHIIA.
OnBITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIEHUS BO3J1yXa OT €ro
00bEMa M HarpeBaHUs WM OXJIAXKICHUS.
[TpoBepka runoTe3bl JMHEHHOM 3aBUCUMOCTH ITTUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOH TPYOKE OT TeMIepaTyphl.
HalOmtoneHne u3MeHEHUs BHYTPEHHEM SHeprum Tejla B pe3yJbTaTe
TETUIoNepeiayi U padOThl BHEITHUX CHIL.
VccrnenoBanue SBICHUS TEINIOOOMEHA MpPH CMENIMBAHWU XOJOAHOH M
ropsiuei BOABI.
OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IIOJIyYEHHOTO BOJOM  IIpH
TEMI000MEHE C HArpeThIM METAJUIMYECKUM LIUIHH]IPOM.
OnpeneneHue ylaenbHOM TEIUIOEMKOCTH BemlectBa. lccienoBanue
[polecca UCIapeHusl.
OrnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpeienenye yienbHON TEIUIOTHI IUIABJICHUS JIbJIa

6.18 |@usuueckue sBICHHS B TPHUPOAC: IOBEPXHOCTHOE HATSDKCHUE U
KaIWUISIPHBIE SIBJICHUSI B NPUPOJE, KPUCTAIIbl B MPUPOAE, U3IyUEHHE
ConHila, 3amMep3aHue BOJOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 [Texumueckue yCTpOiiCTBA: KAaNWUISAPHI, MPUMEPHI  HCIIOIH30BAHMUS

KPUCTAJUIOB, JKMJIKOCTHBIM TEPMOMETp, JAaTYUMK TEMIEPATYpPBI, TEPMOC,
CHUCTEMa OTOIJICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOuHa,
[IBUraTeIb BHYTPEHHETO CTOPAHUS

OJIEKTPUYECKUE 1 MAI'HUTHBIE ABJIEHW A

7.1  Pnextpusarms Ten. J[Ba poja d1EKTPUIECKUX 3apsI0B

7.2 |B3aumojeiicTBHE 3apsDKEHHBIX Tell. 3akoH KyioHa (3aBHCHMOCTBH CHITBI
B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEIUYUHBI 3apsAJI0B U PACCTOSHUS
MEXTy TeJIaMH)

7.3 [Drnextpuueckoe mosie. HampsokeHHOCTH 2J1eKTpryecKoro moust. [IpuHimm
CYTEPHO3UINH YJICKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)

7.4  |Hocuremu D3JIEKTPHYECKUX 3apSIOB. DIIEMEHTAPHBIA DIICKTPHICCKHUIA
Bapsin. Ctpoenue atoma. [IpoBOHUKY U JUDIIEKTPUKH

7.5  [3akOH COXpaHEHHs DIICKTPHUUECKOTO 3apsjia

7.6 [DrexTpuueckuil TOK. YCJOBHS CYNIECTBOBAHHS DJICKTPHUYECKOTO TOKA.
cTOYHMKY TTOCTOSTHHOTO TOKA

7.7 |leficTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MArHUTHOE).
(DJIEKTPUYECKUIN TOK B )KHIKOCTAX U razax

7.8  [Dnexrpuueckas nenb. Cuia Toka. DIEKTPHYECKOE HAPSHKEHUE

7.9  |CompoTuBiieHHE TPOBOJHMKA. Y IEILHOE CONPOTHBJIEHHE BENIECTBA

7.10 Baxon Oma i1 y9acTKa Ienu

7.11 |[TocnenoBarenapbHOE U MapaIeIbHOE COSAUHEHNUE POBOTHIKOB

7.12  |PabGoTa M MOITHOCTB DIEKTPHUECKOro ToKa. 3akon J[koyis-Jlenia




7.13

(OIEKTPUYECKHUE I[ENU W MOTPEOUTENN DIIEKTPUIECKONH IHEPTHH B OBITY.
KopoTkoe 3amblkaHne

7.14  |[TocrosiHHBIC MArHUTHI. B3auMoIeiCTBHE MOCTOSIHHBIX MArHUTOB

7.15 |MarautHoe nosie. MarauTHoe 1oJje 3eMiId U €ro 3HaYEHUE IS )KU3HHU Ha
Semie

7.16  |Omeit Opcrena. MarHuTHOE MMOJIE BIICKTPHYESCKOTO TOKA. IIprMeHEHHe
PIICKTPOMArHUTOB B TEXHUKE

7.17  |[leficTBHE MAarHUTHOIO IOJS HA MPOBOAHHMK C TOKOM. DJICKTPOIBHUIATEb
[MOCTOSIHHOTO TOKa. Vcronb30BaHuEe 3JEKTPOJBUTATECH B TEXHUYECKUX
yCTpoiicTBax U Ha TPAHCIOPTE

7.18 |Onbiter Dapanes. SIBiieHHe DJIEKTPOMArHUTHON WHIYKUWH. I[IpaBmio
Ulenma

7.19 [Duekrporeneparop. CrocoObl IOIYYEHUS DJIEKTPUYECKOM DHEPIUHM.
(DJIEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU

7.20 |[IpakTuueckue pabOTHI:

OnbITBl 10  HAOJMIOJEHUIO 3JEKTPU3ALMM  TeJl HWHAYKUUEH U IpH
CONPUKOCHOBEHMH.

lccienoBanue JEHCTBUSA DIIEKTPUYECKOTO IIOJII HAa IPOBOAHMKU M
ITNDIIEKTPUKU.

COopka u mpoBepka paboThl MEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.
l13MepeHre U PEryJIMPOBAHUE CUIIBI TOKA.

l13MepeHe U peryJInpoBaHue HAIIPSKEHUS.

lccienoBaHre 3aBUCUMOCTH CHJIBI TOKA, MIYILETO 4YEpe3 PE3UCTOp, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTHUBIICHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOrO
CEYCHHS U MaTepHaa.

[IpoBepka ImpaBHila CIOKEHHS HANPSOHKCHUN IIPU  IOCIEI0BAaTEIbHOM
COCIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CHUIIBl TOKA INPU IapalIeIbHOM COCIMHEHUU
[PE3UCTOPOB.

Omnpenenenne paboThl AIEKTPUUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHrue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha)
[pe3ucTope.

ccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILIETO 4epe3 JIaMIIOYKy, OT
HaIPSHKEHUS Ha HEN.

Onpenenenne KIIJ[ narpeBatens.

lcciaenoBaHe MarHUTHOTO B3aUMOJECHCTBUSA IIOCTOSIHHBIX MarHUTOB.
3ydeHre MarHuTHOTO 10JIsI IIOCTOSIHHBIX MarHUTOB NPH UX 00bETUHEHUN
1 pa3JeIcHUH.

MccnenoBanue ACUCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITB, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBI  B3aUMOJAECHCTBHUS
KATYIIKA C TOKOM M MarHuTa OT CWJIbl TOKa W HAIpPABJICHUS TOKA B
KATYIIKE.

3yueHne neiCTBUs. MArHUTHOIO I10JIS Ha IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3yuyeHue padoThl AJIEKTPOABUTaTENs.

MN3mepenue KIIJI anexTpoaBurareabHOl yCTaHOBKH.

OnBITBI 1O HCCIEIOBAHMUIO SIBIEHUS AJIEKTPOMArHUTHOW WHIYKIIMH:

licCIeIOBaHKE U3MEHEHMI 3HAUCHHUS U HaIlpaBJICHUA HHAYKINHOHHOI'O TOKA




7.21 | Dusuueckue SBICHUS B MPUPOJIE: DICKTPUUCCKHE SIBICHHS B aTMOChepe,
DIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TMoJie 3eMid, JApeid
[IOJIFOCOB, POJIb MATHUTHOTO TOJIS ISl )KU3HU Ha 3eMIie, MOJIIPHOE CUSTHUE
7.22  [TexHHYECKHE YCTPOUCTBA: SJIEKTPOCKOIL, aMIICPMETP, BOJILTMETP, PEOCTAT,
CUETYMK DJICKTPUYECKOH HHEPTUHU, HIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (MPUMEPBI),  DIIEKTPHUYECKHUE
[PEIOXPAaHUTENH, SJEKTPOMATrHUT, JIEKTPOABUraTeIbh MOCTOSHHOTO TOKA,
reHepaTop HOCTOSIHHOI'O TOKa

Tabnuna 22.4
[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTesbHOU MporpamMmsl (9 Kiacc)
Kon [TpoBepsieMbie TIpeMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTara
1.1 1ICII0JIb30BAaTh U3YUYEHHBIE TOHATHUS
1.2 pa3nuyaTh SIBICHUS 10 ONMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3MUECKOe SIBICHUE
1.3 pacrio3HaBaTh  MPOSBICHHE W3YYEHHBIX  (U3MYECKUX  SBICHUH B

OKpPY’KAIOIllEM MHUpPE, B TOM 4ucie (U3HUECKUE SBICHUS B MPUPOIE, NpH
PTOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7adyy B Y4eOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBICHUI

1.4 OIMCBHIBATh M3YYCHHBIC CBOMCTBA TeNl M (DU3MUYECKHE SIBICHUS, UCIIOJIB3Ys
(bu3nvecKre BeTUYMHBL, IPH OMIMCAHUH IPABUIBHO TPAKTOBATH (PU3UUCCKHIA
CMBICJ HCIOJb3YEMBbIX BEIMYMH, O003HAYEHMS] M €IMHHULBI (PU3NYECKUX
BEJIMYMH, HaXOAWUThb (OPMYJIbl, CBA3BIBAIOIINME JAaHHYIO (QU3NYECKYIO
BEIMYMHY C JIPYTUMH BEJIMYMHAMH, CTPOUTh TpapuKud H3yUCHHBIX|
3aBHUCUMOCTEHN PU3NYECKUX BETUYHH

15 XaPaAKTCPU30BATH CBOMCTBaA TCII, (1)I/ISI/ILIGCKI/IG SABJICHUA W IPOLECCHI,
M CII0JIb3Y HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO|
(I)OpMy.TII/IPOBKy 3dKOHa U 3allMCBIBATH €0 MATCMATHYCCKOC BBIPAKCHUC

1.6 0OBSACHATH (1)I/I3I/I‘ICCKI/IC IpoLeCChl U CBOMCTBa TCJI, B TOM YHCIC U B|
[KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAaPAKTCPaA: BBIABJIATH
IIPUYNHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE U3 2 - 3 TOrHYECKHX
[1aroB ¢ IIOMOIIBIO 2-3 HU3YUCHHBIX CBOMCTBaA (1)I/ISI/I‘ICCKI/IX HBHeHHfI,
(I)I/I3I/ILICCKI/IX 3dKOHa WJIKM 3aKOHOMCPHOCTH

1.7 pelIaTh pacyeTHhIE 3a/1a4M (OMHUPAIOIINECs HAa CUCTEMY U3 2 - 3 ypaBHEHH ),
MCIIOJIB3YS 3aKOHBI M (DOPMYITBI, CBSI3bIBAIONINE (DU3MUECKUE BEIUYUHBL: HA|
OCHOBE aHaJIM3a yCJIOBUA 33Jaud 3alUChIBATh KPATKOE YCIOBHE, BBIABIISATH
HEOCTAIONINe WM W30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI M (DOPMYIIHI,
HEOOXOMUMBIE NIl pEIleHUs, MPOBOAUTH pacyeThl U  OIEHUBATh
CTMCTUYHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETMUHUHBI

1.8 [paCIio3HaBaTb HpOGJ’ICMBI, KOTOPBIC MOXHO pCIIUTh IIPpU TTOMOIIH
(bI/ISI/IquKI/IX MCTOHOB, HCIOJIB3Yysd OIHNCAHUC MHCCICAOBAHUS, BBIACIIATH
[IPOBCPACMOC  MPCANOJIOXKCHUC, OLNCHUBATH TIPABUIJIbBHOCTL  IMOPSAKaA
[IPOBCACHUA HUCCJICJ0BaHMs, JAC1aTb BBIBOJHbI, HHTCPIIPETUPOBATDH
IPC3YJIbLTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB




1.9

[IPOBOJIUTH OTBITHI 110 HAOMIOJCHUIO (PU3NYECKUX SIBICHUM WIN (PU3UUECKUX|
CBOWCTB TeJI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HAOOpa
000pYZ0BaHUs, OMUCHIBATH XOJI OMBITA U €T0 Pe3yJbTaThl, (POPMYIHPOBATH
BBIBOIBI

1.10

[IPOBOAUTH IIPU HEOOXOAMMOCTH CEPUIO IPSIMBIX U3MEPEHUM, OIpenesss
CpenHee 3HauyeHHE UW3MepseMoil Benu4yuHbl ((POKYCHOE paccTOSHUE
coOupatomeld JIMH3bI), OOOCHOBBIBaTH BBIOOp CrIOCO0a HM3MEpPEHHS
(M3MepuTenpLHOrO MPHdopa)

1.11

[POBOAWTH WCCIICJOBAHHE 3aBUCUMOCTEH (PH3UYECKMX BEIUYMH C
MCIOJIb30BAHUEM IIPSAMBIX M3MEPEHUMN: IUIAHUPOBATh HUCCIIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (DHKCHUPOBaTh  PE3yNIbTATHI
[MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHJIE TaOIUI[ U
rpaduKoB, JeNaTh BBIBOJBI 10 PE3YJIHTATaM UCCIICOBAHHUS

1.12

[IPOBOJIUTH KOCBEHHbIE H3MEpEHUs (DU3NYECKMX BEIHYMH: IUIAHUPOBATH
3MepeHusi, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJHATH
M3MEPEHMS, CIeaysl IPEUIOKEHHON WHCTPYKLUH, BBIYMCIIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH ITOIYYEHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOU
[TOrpPEIIHOCTH U3MEPEHUN

1.13

COOJIFOaTh MpaBUJIa TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pynOBaHUEM

1.14

pa3jindaTb OCHOBHBIC IIPU3HAKU H3YUYCHHBIX q)HSquCKI/IX MOI[GJ'IGﬁZ
MaTCpHaJIbHasA TOYKA, a0COJIFOTHO TBEpA0C TCJIO, TOYEYHBIN UCTOUHUK CB€Ta,
Iy4, TOHKasl JIMH34, IUIaHCTApHAasA MOJACJIIb 4aTOMa, HYKJIOHHAss MOICIIb
ATOMHOI'O Ag1pa

1.15

XapaKTCPHU30BaTb IIPHUHIUIIBI ﬂeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB b5t
TCXHUYCCKHUX YCTPOﬁCTB C OHOpOﬁ Ha UX OIKMCAaHUs, UCIIOJIb3Yys 3HAHUA O
CBOMCTBaxX CI)I/ISI/I‘-ICCKI/IX SIBIICHUI n HCO6XOI[I/IMLIC (I)I/I3I/I‘IGCKI/IG
3aKOHOMCPHOCTHU

1.16

MICTIOJIb30BATh CXEMBbl M CXEMAaTHUHBbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPHUTEIbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH
peleHNH y4eOHO-TIPaKTUYECKUX 33124, ONTHYECKUE CXEMBI JUIs IOCTPOEHUS]
1300pa’keHNH B IUIOCKOM 3€pKaJie M cOOMparoLIe J1H3e

1.17

[IPUBOJIUTH IPUMEPHI (HAXOAUTH HHPOPMALIHUIO O IIPUMEPax ) MPaKTUYECKOTO|
MCTIOb30BaHUsT (PU3MUYECKMX 3HAHWH B TIOBCEAHEBHOW JKU3HH JUIS
oOecnieueHns 0€e3011acCHOCTH MpU 0OpalleHUH ¢ TPUOOpaMu U TEXHUIECKUMMU|
yCTpOMCTBaMH, COXpaHEHUS 3/10pOBbsI U COOIIOACHUSI HOPM SKOJIOTMUECKOT O
[MOBEJICHUS B OKPYKAIOUIEH Cpeie

1.18

OCYILECTBIATh TMOUCK HHpOpMauM (U3MUECKOTO COAEpKAHHUS B CETH
HTEepHET, CaMOCTOSTENbHO (POPMYIHPYS MOUCKOBBIN 3ampoc, HAXOIUTh
[yTH ONpeesieHUs] JOCTOBEPHOCTH IMOJYY€HHON MH(OpMalMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JIONTOJIHUTENIbHBIX HCTOYHUKOB

1.19

MICIIOJIb30BaTh MPHU BBHINOJHEHUHM Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
muTepaTypy (GU3NIECKOTO COJIEPIKAHUs, CIIPABOYHBIC MAaTEPHAIBI, PECYPCHI
CCTHU I/IHTepHeT; BJIAJACTH npueMamMu KOHCIICKTUPOBAHUA TEKCTAa,
peoOpazoBanus HHGOPMAIIMHN U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
MH(OpPMAallUM U3 HECKOJIbKMX MCTOYHHUKOB (PU3NYECKOTO COJEpKaHUS,
MyOJIMYHO MPEJCTaBIATh PE3yIbTaThl MPOSKTHON WIIM HCCIIE0BATEIbCKON

IEATEIIbHOCTH, TPH 3TOM I'PaMOTHO UCMOJIb30BATh N3YYEHHBIN MOHSITUHHBIN




anmapar M3y4aeMoro pasaena (U3MKM M CONPOBOXJIATh BBICTYIJICHHE
pe3eHTaIrel ¢ y4eToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21 [IpY BBINOJIHEHHH Y4YEOHBIX MPOEKTOB M HCCICNOBAaHUNA (PU3NUECKUX|
[IPOLIECCOB PACIpENeNATh OOSM3aHHOCTH B TpYyNIEe B COOTBETCTBUU C
[MOCTaBJICHHBIMU 3a/1a4aMH, CICIUTH 32 BBHIIOJHEHUEM IUIaHA JEHCTBHNA H
KOpPPEKTHpPOBAaTh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKIIA] B
NesITeIbHOCTD TPYIIBI, BBICTPauBaTh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBUE,
[IPOSIBJISISI TOTOBHOCTD pa3pemiaTh KOH(INKTHI

Tabnuua 22.5

[TpoBepsiembie Ay1eMeHTHI coepkanust (9 kiacc)

Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszena | pIeMeHTa

8 MEXAHUWYECKUE SBJIEHUS

8.1 Mexanndaeckoe nBrkeHne. MaTtepuanpHas Touka. CucTeMa oTcueTa

8.2  |OTHOCHTEILHOCTH MEXAHUYIECKOTO JBHKCHHS

8.3  [PaBHOMEpHOE MPSIMOJIMHEHHOC IBUKCHHE

8.4  |HepaBHOMepHOe TpsiMoiuHeiHOe nBukeHne. CpemHsisi ¥ MTHOBEHHAs
CKOPOCTH TeJla TPU HEPABHOMEPHOM JIBHKEHUH

8.5 |Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEHHOE IBHKECHHE

8.6 CBoOoaHoe nagenne. OublThl [ anuaes

8.7  |PaBHOMepHOE ABMXEHHUE IO OKPY:KHOCTH. [Iepro/1 1 yacToTa 0OparieHus.
UluneitHas u yrioBast ckopocTu. LleHTpocTpeMuTennbHOe YCKOpeHHe

8.8  [[lepssrii 3axoH HeroToHa

8.9  [Bropoii 3akon HeroToHa

8.10  [Tperwuii 3akon HeroToHa

8.11  [[IpuHIMIT CYNIEpPIO3UIIUH CHIT

8.12  |Cuna ynpyroctu. 3akon I'yka

8.13 |Cuma Tpenus: cuiia TPEHHS CKOJBKEHHs, CHJIa TPEHHUS MOKOS, JAPYrHe
BUJIbI TPESHHUSI

8.14 |Cuna TsKecTH M 3aKOH BCEMHPHOTO TATOTCHUSL. Y CKOPEHHE CBOOOTHOTO
naieHus

8.15 |[IBmxenune mmaner Bokpyr Comuma. IlepBast kocMuuecKkas CKOPOCTb.
HeBecoMoCTh U eperpys3Ku

8.16 |PaBHOBecHe MaTepHaIbHON TOUKU. AGCOIIOTHO TBEPIOE TEIO

8.17 |PaBHOBecHe TBepIOro Tela C 3aKPEIUIEHHOM OChIO BpalneHus. MoMeHT
cuibl. LleHTp TsKecTn

8.18  [Mmmynbc Tena. M3Menenne uMnyibca. IMIynbe CHITbI

8.19 [BakoH coxpaHeHHs UMITyIIbCA

8.20 |PeakTMBHOE JIBMKCHUE

8.21 |Mexannueckas paboTa U MOIITHOCTb

8.22  |PaGora cuit TshKeCTH, ypyrocTH, TpeHus. CBsi3b SHEPTHH U pabOThI

8.23  [[MoTeHnmnansbHas SHEPTHs TEa, MOAHATOTO HAJl TOBEPXHOCTHIO 3eMIIH
8.24  [[ToreHmmanbHas YHEPTUS CHKATOU TPYKUHBI

8.25 |Kunertnueckas sueprusi. Teopema 0 KHHETHUECKOM SHEPTUH

8.26  [3akoH coXpaHEHHs MEXAaHWIECKON YHEPIHU




8.27

[TpakTHyeckue paboTHI:

OrnpeneneHne CpeaHeil CKOPOCTH CKOJBXKEHUs Opycka WIHM JBMKCHUS
[IapHKa 110 HAKJIIOHHOW TIOCKOCTH.

OnpezneneHre yCKOpPEHHUsl Tella MPU PaBHOYCKOPEHHOM JIBKCHHU IO
HAKJIOHHOM INIOCKOCTH.

lccnenoBaHye 3aBUCUMOCTH IYTH OT BPEMEHHU

[IpU PABHOYCKOPEHHOM JIBXKEHUH 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUNOTE3bl: €COM NpPU PABHOYCKOPEHHOM JBIKCHHH 0e3
HAYaIbHOM CKOPOCTH IyTH OTHOCSTCSA KaK psiJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

liccnenoBaHne 3aBHUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JAAaBJICHHS.

Onpenenenne K03pPHUIUEHTA TPEHUS CKOIBKEHHUS.

OrnpeneneHne KeCTKOCTU IPYKUHBI.

Onpenenenne padOTHl CHIIBI TPEHUS TP PAaBHOMEPHOM JBM)KCHUU TEJa|
10 TOPU30HTAIBHON TIOBEPXHOCTH.

Onpenenenne pabOTHI CHUJIBI  YINPYTOCTH TPH TOAbEME TIpy3a C
MCTIOJIH30BAHUEM HENOIBIXKHOTO U TIOJBMKHOTO OJIOKOB

8.28  |Dusnueckue SBICHUS B IPUPOJIC: TIPHIMBBI U OTIIUBBI, IBHKCHHUE ITAHCT
CosHeYHOu CHUCTCMbI, PCAKTUBHOC JIBMKCHHC JXUBLIX OPIraHU3MOB
8.29  [TexHuuecKkue yCTPOHCTBA: CIIUIOMETP, TATYUKH MTOJOKECHHS, PACCTOSHHS

11 YCKOPEHHSI, pAKEThI

MEXAHWYECKME KOJIEBAHWA 11 BOJIHBI

9.1

KonebarenpHoe JABHXXCHUC. OCHOBHBIE XapaKTCPHUCTUKHU KOJIEOAHUH:
[ICpHUOoa, 4aCTOTa, aMIUINTYa

9.2

MaTemaTuuecKkuil U Py KUHHBINA MasTHUKU. [IpeBpalienue sHepruu npu
Koe0aTeIbHOM JABM)KEHUU

9.3

38.TYX8.I-OH_II/IG KoJIeOaHMsI. B]':»IHy}KI[eHHBIe kosieOanus. Pe3onanc

9.4

Mexanndeckue BOIHBL. CBOMCTBAa MEXaHHMYCCKUX BOJIH. HpOI[OJ'ILHLIe nu
[OIICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTHL €€ PACHpOCTPaHCHHA.
MexaHn4eCcKre BOJIHEI B TBCPIAOM TCJIC, CEHCMHUYECKHE BOJHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3BYKa. OTpakeHHE 3ByKa

9.6

H(pa3Byk U yIbTpa3ByK

9.7

[IpakTiueckue paboThI:

OrmpesiesieHe dYacTOTBI M TepUoJa KOJIeOaHW MaTeMaTHu4ecKoro
MasTHUKA.

Orpesesienre 4acTOThl U IepHo/ia KoJeOaHuil MPy>KMHHOTO MasiTHUKA
ccnenoBanue 3aBUCUMOCTH TEpUOIa KoJIeOaHWM TTOABEIICHHOTO K HUTH|
rpy3a OT JJINHBI HUTH.

M ccnenoBanme 3aBUCUMOCTH TIEPHO,1a KoJIeOaHU M MTPY>KUHHOTO MasiTHUKA]
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Teproja KojieOaHUi TPpy3a, MOJIBEIICHHOTO K|
HUTH, OT MacChl Tpy3a M KECTKOCTU MPYXHUHBI. M3MepeHue yckopeHus
CBOOOIHOTO ITaIEHUS

9.8

Du3nyecKue SBJICHUS B MPUPOJAE: BOCIPUITHE 3BYKOB KHUBOTHBIMH,
BEMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, ITYHAMH, 3XO0

9.9

TexHuyecKue yCTpOﬁCTBaI 9XO0JIOT, UCIIOJIb30BAHUC YJIbTPA3BYKaAa B 6BITy
11 TCXHHUKC

10

DJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI




10.1 [DnekrpomarnutHOE TONE. JIEKTPOMArHUTHbIC BOJHBL ~CBOMCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  |[IIkana 31eKTPOMArHUTHBIX BOJH

10.3 [Dnekrpomarnuthas mpupoga cBera. CKOpocTh cBeTa. BoOIHOBBIC
CBOMCTBA CBETA

10.4  [[Ipakruueckue pabOTHI:
l13yueHre CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIIBHOTO
renedoHa

10.5 |@usmueckue siBiIeHHS B MPUPOJE: OHOIOTHYECKOE ICHUCTBHE BHIMMOTO,
yJIbTPaduoJE€TOBOrO ¥ PEHTI€HOBCKOI'O U3Ty4E€HUI

10.6  [Texuuueckue ycTpOICTBA: HCMOIB30BAHNE AIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3U

11 |CBETOBBIE SBJIEHU S

11.1  |lyuesas momens cBera. MICTOYHHMKH CBeTa

11.2  [[IpssmonmHeiiHOE pacpOCTpaHCHUE CBETA

11.3  |Orpaxenue cera. [lmockoe 3epkaiio. 3aKOH OTPaKEHHsI CBETA

11.4  [[Ipenomsenue cBera. 3akoH mperoMiicHusi cBeTa. [1oiHOE BHYTpEHHEE
OTpa’keHHE CBETa

11.5 [lunza. Xox nydeii B auH3e

11.6  [OnTuyeckas cuctema Qoroanmapara, MUKPOCKOIIA M TEIECKOIA

11.7 ['ma3 kak onTHyeckas cuctema. BIM30pyKOCTh M 1aJIbHO30PKOCTh

11.8  [Pasnoxenue Genmoro ceera B crektp. Ombitel HproroHa. CrioxeHre
CHEeKTpaJIbHBIX 11BETOB. Jlucriepcus cBeTa

119 [[Ipaktuueckue paGOTHI:
liccnenoBaHue 3aBUCUMOCTH YIJla OTPa)K€HHUsI CBETOBOTO JIyda OT yIJa
majeHusl.
l13yueHne xapaKTepUCTHK U300paXkeHus MpeMeTa B IJIOCKOM 3epKalle.
lccnenoBaHye 3aBUCUMOCTH yTIJjla MPEeIOMIIEHHUs CBETOBOTO Jy4a OT yIia|
[aJcHNs Ha TPAaHULIE "BO3yX - CTEKIO".
[TonydyeHne n300paxKeHuit C MOMOIIBIO COOMPAIOLIEH JTUH3HI.
OnpeneneHue GOKYCHOTO PACCTOSHUS M ONTHUUYECKON CHIIBI cOOMparoLien
UTHH3BI.
OnBITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnbITHl 0 BOCHPUSATHIO I[BETA MPEAMETOB IMPU MX HAOIIOACHUU yepes
[IBETOBBIE (DUIIBTPHI

11.10 |®usnueckue sBeHns B npupose: 3armenust Connia u JIyHsI, IIBETA TEI,
ONTHYECKHE siBJIEHUsT B arMocdepe (uBer Heba, pedpakuus, pamyra,
MUDPaXK)

11.11 |TexHudueckue yCTpOMCTBA: OYKH, MEPUCKOI, (HOTOAMMIApPAT, ONITHIECKUE
CBETOBO/IBI

12 [KBAHTOBBIE SIBJIEHU I

12.1  |Omsrter Pesepdopa u mmaneTapaas Mojenb aroma. Mojens atoma bopa

122 |[Ucnyckanme u mornomieHue cBeta atomMoM. Ksautel. JluHeidaTbie
CHEKTPHI

12.3  [PagmoaktuBHOCTH. Asb(a-, 6eTa- u raMMa-U3IyIeHus

12.4  (Ctpoenue atomuoro sipa. HykIoHHast MOJIENb aTOMHOTO sijipa. 301016l

12.5 [PagmoakTtuBHbIe npeBpamnieHus. [lepruos moaypacnaja aTOMHBIX SIIEp

12.6  |SInepubie peakunu. 3aKOHBI COXPAHEHHUS 3aPSIIOBOTO M MACCOBOTO YHCEIT

12.7 |Dueprus cBsi3u aromubIx sigep. CBsi3b MAcChl M SHEPTHH




12.8  |Peakiuu cunresa u nenenust siaep. Mcrounnku sueprun CoJIHIA U 3BE3]
12.9  [fInepuas suepreruka. JleficTBHE panOAKTHBHBIX U3ITyYCHHI HA )KUBBIC
OpraHU3MBbl

12.10 [[IpakTtuueckue paboThI:

Habsr0/1eHue CIUIOIMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUSI.
lccienoBaHue TPEKOB: MU3MEPEHUE SHEPTrUU YacTULBI 110 TOPMO3HOMY|
nyTH (1o hotorpadusim).

l13Mepenue paanoakTUBHOTO (hoHa

12.11 |®usuueckue sBICHUS B MPHUPOJIC: CCTECTBEHHBIH PAAMOAKTHBHBIA (OH,
KOCMUYECKHE JIy4H, PaJIMOAKTUBHOE U3y4YEHUE IPUPOIHBIX MUHEPAJIOB,
efiCTBUE paOAKTUBHBIX U3JIyU€HUN HA OPraHUu3M YeJIOBEKa

12.12 [Texnuueckue YCTPOMCTBA: CIEKTPOCKOIL, MHAWBUAYaJIbHBIA JO3MMETP,
Kamepa Buiibcona

IIpunoxenune

153.8. Jlns mpoBeaeHNs] OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa 1o ¢usuke (ganee - OI'D
1o (GU3MKe) UCTIOIB3YyeTCs NepedeHb (Koaudukarop) mpoBepseMbIx TpeOOBaHUN K pe3yibTaTamMm
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOIl MporpaMMmbl OCHOBHOTO 00mIero o0Opa3oBaHUs U
AJIEMEHTOB COJEPKAHUS

Tabmnura 22.6

[Tposepsiembie Ha OI'D mo pusuke TpedoBaHUs
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMmbl
OCHOBHOTO 00ITIeT0 00pa30BaHUs

Kon IIpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
MIPOBEPSIEMOTO | OCBOECHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbI OCHOBHOTO OOIIETO
TpeOOBaHUS oOpazoBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu QU3UKK B HAYYHOU KapTUHE MHPA;

c(hOpMUPOBAHHOCTh 0A30BBIX TPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
MO3HABAEMOCTH SIBIICHUN TMPHUPOJABI, O POJIM SKCIEPUMEHTa B (DU3HKE, O
cuctemMooOpasyromnieid ponu (GU3MKM B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHHA, 00 IBOIIONNHN (GU3NUCCKUX 3HAHUH U UX POJIU B
[EJOCTHOW €CTECTBEHHOHAYUHOH KapTHUHE MHUpPA, O BKIIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE TTPOIIECCOB
OKPYKAIOIIEer0 MUPa, Pa3BUTHE TEXHUKH U TEXHOJIOTUN

2 3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O IBUKEHUHU Kak criocode
CYIIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISPHOM TEOPHUH CTPOCHHUS
BElIECTBa, O (PU3UUECKON CYIIHOCTH SIBICHUN NPUPOJBI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX );

YMEHHE Pa3IuyaTh SIBICHUS IO ONMKCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JTaHHOE (PU3NUECKOE SIBICHUE;
YMEHHE PACIIO3HAaBATh MPOSBICHHE H3YYEHHBIX (U3NYECKUX SIBJICHUI B
OKpY’KaloIIeM MHUpPE, BBIIEISSA UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)




BJ'Ia,I[eHI/Ie OCHOBaMH TMOHSITHIHOTO amnmnapara U CHUMBOJIMYECKOI'O SA3bIKa
(1)I/I3I/IKI/I 1 UCIIOJIb30BAHUC UX IJId PCIICHHA y‘-Ie6HLIX 3aJa4,

YMCHHUEC XapaKTECPHU30BaTh CBOMCTBa TCI, (1)I/I3I/I‘ICCKI/IG SABJICHUS W IIPOLECCHI,
HCIIOJIb3YA (byHHaMeHTaHBHBIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHue OIHMCHIBAaTh HN3YUCHHBIC CBOIMCTBA TE€I U (1)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC BCIIMYHHBI

Briajenne ocCHOBaMH METOIOB HAYYHOT'O MO3HAHUS C YUETOM COOJIFOICHHSI
MpaBUJI OE30MMACHOTO TPYy/Aa:

HaOmocHne (DU3NYECKUX SIBICHUH: YMEHHE CaMOCTOSTEIbHO COOMpaTh
IKCIIEPUMEHTAILHYIO YCTAaHOBKY M3 JaHHOTO Habopa 00OpyIOBaHUS MO
UHCTPYKIIMH, OINKMCHIBATH XOJl OIBITA M 3allUCHIBATH €r0 PE3YJIbTAThI,
(GhOopMyITUPOBATH BEIBOJIHI;

NPOBEJCHUE TPAMBIX U KOCBEHHBIX HM3MEPEHHH (PHU3MYCCKUX BEIHUYHH:
yMEHHE  IJIJAHUPOBAaTh  M3MEPCHHS,  CAMOCTOSTEIBHO  COOHMpaTh
9KCIEPUMEHTAIBHYIO YCTAHOBKY 10 HMHCTPYKIIUH, BBIYHUCIIATH 3HAYCHUEC
BEJIMYMHBI U aHAJTM3UPOBATH MOJYYCHHBIC PE3YJbTAThl C YIETOM 3aJaHHON
HOTPENTHOCTH PE3YJIbTATOB U3MEPCHHUI;

POBE/ICHHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX UCCIICIOBAHMIA;
CaMOCTOSTENILHO COOMPATh IKCICPHUMEHTAIBHYIO YCTAHOBKY U MPOBOIUTH
UCCIICIOBAHKME 110 MHCTPYKIUH, MPEACTABIIATH MOJYYCHHBIC 3aBUCHMOCTH
Gu3MuecKUX BEIMYMH B BHAC TaONMMIl W TpauKOB, YUUTHIBATH
MOTPEIIHOCTH, JIEaTh BBIBOJIBI 10 PE3yIbTaTaM HCCIICIOBAHUS

[ToHnMaHue XapakTepHBIX CBOMCTB (PM3MUECKUX MOJENeH (MaTepuabHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, MOAEIH CTPOEHUS Ta30B, )KUIKOCTEH U
TBEPABIX TeJl, IUIAHETAPHAsE MOJEIb aTOMa, HyKJIOHHAsI MOJEIb aTOMHOI'O
A7pa) U yMEHUE MPUMEHATh UX JJIs1 00bsACHEHNS (PU3NYECKUX MTPOLIECCOB

YMeHnue o0bACHATh PU3NYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE€ CHUTyalUd IPAKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa, B
YaCTHOCTH, BBIABJISITH IPUYMHHO-CIICICTBEHHBIE CBS3M U  CTPOUTH
O0O0BSICHEHHE C OMOpPOil Ha HM3y4YeHHbIE CBOMCTBA (PU3NYECKUX SIBICHHIA,
¢du3nyecKkue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTU

YMeHue pemath pacyeTHble 3aauu (Ha O0a3e 2 - 3 ypaBHEHUI), UCTIOIb3YsI
3aKOHBI M ()OPMYIIbI, CBSI3bIBaIOIME (DU3UUYECKHE BETUUHHBI, B YaCTHOCTH,
3aIlIMCbIBATh KPAaTKOC YCJIOBUC 3aJilaviH, BBIABIIATL HCAOCTAIOIINEC HAHHBIC,
BBIOMpATh 3aKOHBI M (OPMyJbl, HEOOXOIUMBIE ISl €€ pEeLIeHHUs,
HCIIOJIB30BAaTh CIPABOYHLIC OJAHHBIC, IMPOBOAWTL PACUCTBI W OLCHUBATDL
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUeHUs (PU3MuecKol BETUUMHBI; YMEHHE
ONpeAeNaTh pPa3MEPHOCTh (UINYECKOM BEIUYMHBI, IOJTYYEHHOH TNpu
pEILIEHNN 3aJa4n

YMeHue xapakTepru30BaTh IPUHIUIIBI 1€HCTBUS TEXHUYECKUX YCTPONUCTB, B
TOM 4YHclie OBITOBBIX MPHUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTUYECKUX
IPOIIECCOB MO UX OMHCAHUIO, UCTIOJIB3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX
SBJIEHUN ¥ HEOOXOIUMBbIe (PU3NUECKIEe 3aKOHOMEPHOCTH

10

YMeHue UCTOIb30BaTh 3HAHUSA O (PU3UUYCCKHUX SBJICHUSX B MIOBCETHEBHOM
KU3HU JUis oOecriedeHus] 0e30MacHOCTH MPH OOpalleHHH ¢ OBITOBBIMH
npuOoOpaMi M TEXHHYSCKHMH YCTPOWCTBAMH, COXPAaHEHUS 370POBbS W




COOJIIOJIEHHSI HOPM SKOJIOTMYECKOTO IMOBEJEHHUS B OKpY’Karolled cpene;
NOHUMaHHE HEOOXOIUMOCTH TPHUMEHEHHsS JOCTIKEHUH ¢(usuku u
TEXHOJIOTHH JUIsl pAlMOHAIBHOTO NIPUPOAOIIOIb30BaHUS

11 OmeIT moWCcKa, MNpeoOpa3oBaHUsS W  NPEACTABICHHUS HHGOPMAIMH
(GUBHYECKOTO  COJEp)KaHUs C  HKCIOJIb30BaHWEM  HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA;

YMEHHE OIEHUBATh JOCTOBEPHOCTHh MOJYyYEeHHOW MH(OpMAMKU Ha OCHOBE
UMCIOIINXCSI 3HAHUH U JIOTIOJTHUTENIbHBIX HCTOYHHKOB;

YMEHHE HCIIOJIb30BaTh MPH BBITIOJHEHUN YYEOHBIX 3aJaHW HAy4dHO-
HOMYJSIPHYIO  JTATEPATypy (HU3UYECKOTO  COJCPKaHHS, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu HTEpHET;

BJIaJicHHE 0a30BBIMH HaBBIKaMU IpeoOpa3oBaHUs MHPOPMAIMU U3 OJIHOU
3HAKOBOW CHCTEMBI B JPYryl0; YMEHHE CO3/laBaTh COOCTBCHHBIE
MUCHMEHHBIC U YCTHBIC COOOIIIEHUS HA OCHOBE HH(OPMAITMH 13 HECKOJIBKUX
HUCTOYHUKOB

Tabmuua 22.7

[lepeuens 3meMeHTOB coepxkaHusl, poepsieMbix Ha OI'D o pusuke

Kon [TpoBepsieMblii AIEMEHT COJIep>KaHus

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe aBmkeHue. MarepuanpHas Touka. Cucrema  OTcUeTa.
OTHOCUTENBHOCTD JIBUXKEHHS

1.2 PaBHOMEpHOE 1 HepaBHOMepHOe aBrkeHHE. Cpenssist ckopocTs. Dopmyna ais
BBIYMCIICHHS] CPETHEN CKOPOCTH:
vV=—
t
1.3 PaBHOMEpHOE NPSMOIMHENHOE NBHKEHHE. 3aBUCHMOCTh KOOPJAMHATHI T€ja OT

BpPEMEHH B CIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO TBMKECHUSI:
X(t) = Xo + Wxl.

I'paduku 3aBUCUMOCTH OT BpPEMEHHU JJIsi NPOEKLUUU CKOPOCTH, MPOEKLIUU
NEepPEMEIICHHS, IIyTH, KOOpPAWHATBl IIPU PABHOMEPHOM IPSAMOJIUHEHHOM
JIBHKEHUH

14 3aBUCUMOCTh KOOpJIMHATBHI Te€Jla OT BPEMEHU B CIIy4yae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHUSL:

t2
X(t) =X, +V,,t+a, 5

q)OpMy.]'II)I AT OPOCKOUH TIEPEMEIICHHA, MPOCKIHWHU CKOPOCTH W MPOCKIHUHN
YCKOPCHUS ITPU PAaBHOYCKOPCHHOM HpﬂMOHHHCﬁHOM JABHKCHUN




t2
sxa):vm-t+aX~5,

v, (t)=v,, +a,-t,
ax(t) = const,
VZX2 - le2 = 2axSx.

['paduku 3aBUCUMOCTH OT BpPEMEHH [UISl MPOCKIUU YCKOPEHHUS, HPOEKIIHUU
CKOPOCTH, IPOEKIMM IE€PEMEILIEHUsI, KOOPAMHAThl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBM>KEHUU

1.5

CBobomHoe mageHue. DoOpMyIibl, ONMUCHIBAIOIINE CBOOOTHOE TMajJeHUE Teja IO
BEPTUKAIU (JIBUKEHHUE TeJIa BHU3 UJIM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3EMIIH).
['paduku 3aBUCUMOCTH OT BPEMEHH [UIsl MPOEKIUH YCKOPEHHUS, NPOEKIUU
CKOPOCTH M KOOPAMHATHI IIPU CBOOOTHOM MaJCHHUH TeJa IO BEPTUKAIN

1.6

CkopocTh paBHOMEpPHOTO JIBIDKEHHUS Tejla [0 OKpyKHOCTH. HampaBnenue
CKOpOCTH.

dopmynia Ui BBIYUCICHHS CKOPOCTH 4Yepe3 paluyc OKPYKHOCTH M TIEPHOJ
oOpareHus:

27R
v="0r,
T

LlenTpocTpemuTenbHOe  yckopeHue. HampaBieHue EHTPOCTPEMHUTEIBHOTO
yckopeHusi. Dopmyina JTsi BRIYUCIICHUS YCKOPCHHMS:

V2

& =g

®opmyina, cBsI3bIBaroLIas IEPUOJT U YaCTOTY OOpalleHus:

1.7

Macca. IImoTHOCTB BelleCTBa. q)opMyna JJIA BBIYUCIICHUA ITIJIOTHOCTH

v

1.8

Cwuta - BekTopHas pusudeckas BennuruHa. CI0KeHHE CHIT

1.9

SIBnenne nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—

F=m-a.

CoHanpaBleHHOCTh BEKTOpa YCKOPEHHS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIECH Ha




TECJI0

1.11

B3aumoneiictue tein. Tperuii 3akod HeroToHa:

— —

F2—>1 = _F1—>2

1.12

TpeHHe IIOKOA U TPEHUEC CKOJIBXCHUS. CDopMyna JJI1 BBIYHUCIICHHUA MOAYJIA CUJIbL
TPCHUS CKOJILKCHUA:

F,=u-N

1.13

Hedbopmaruss Tema. Ynpyrue u Heynpyrue naedopmanuu. 3aKOoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMHpHO@ TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

F=G- M
R*
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyiia s BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIH:
F =mag.

JBmkenue miuanet Bokpyr Comnnua. I[lepBas kocmuueckas ckopocts. HeBecomocTsb
U TIeperpy3Ku

1.15

I/IMHYJ'IBC TECJIa - BCKTOPpHAasA (1)H3quc1<a${ BCJIMYHHA.
p=mv

HMI1ynbC CUCTEMBI TEIL.
N3menenue ummyibca. IMmynsce cuisl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCa JJI SaMKHyTOﬁ CHUCTEMBI TCJI.
P = m,V, + m,V, = const.

PeaxTtuBHOE NBUXKEHHUE

1.17

Mexanundeckas padora. @opMyina JJIs1 BEIYUCICHHS paOOThI CHJIBI:

A=Fscosa.

Mexann4deckas MOIITHOCTb:

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus.
d)opMlea JJIs1 BBIYHUCIICHUA KHHETHYSCKOMN SHCPTHUU:




TeopeMa 0 KHHETHYECKOW SHEPIUH.
dopmyna Ui BBIUMCIEHUS NOTEHIMAIbHON SHEPrUU Teja, IOAHATOrO Haj
3emieit:

Ep = mgh
1.19 |MexaHuueckasi YHEPIHs:

E = Ex + Ep.

3aKoH COXpaHEHHUs] MeXaHW4yecKou sHepruu. dopmyna s 3aKOHA COXPaHEHUs

MEXaHUYECKOM SHEPTUu B OTCYTCTBUE CUJI TPEHUS:

E = const.

[TpeBpareHre MeXaHUIEeCKON YHEPTHH MTPH HATUIUH CHITBI TPESHUS
1.20 |IIpocTbie MexaHU3MBI. "30JI0TOE MPABIIIO" MEXaHHUKH.

Poryar. MomeHT cHIIbL:

M = FI.

YcnoBue paBHOBeCHUS pblyara:

Mi+ M2+ ...=0.

[MoaBMXHBIN U HEMOABUKHBIN OJIOKH.

_ A'IOJI€3Ha51
KIII mpocThIX MEXaHU3MOB, n=
Aana'—IeHHa}I

1.21 JlaBneHue TBEpAOro Tena.

®dopmyra /7151 BHIYUCIICHUS 1aBJICHUS TBEPIOTO Tena:

JaBnenue raza. ATMocepHOe TaBiIeHHUE.

['unpocraTdeckoe AaBleHUEe BHYTPH KUIKOCTH.

dopmyna 1 BEIYUCIICHUS JaBICHHUS BHYTPH KHUJIKOCTH:

p - pgh + paTM

1.22  |3axon [lackans. ['mapaBnuueckuit mpecc
123 |3akon Apxumena. Dopmyna sl ONpPENCIICHUS BBITATKUBAIOIIEH CHIIBI,

JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:




FApX‘ =pgVv.

Ycnopue miaBanus Tena. [1lnaBanue CYJO0B 1 BO3AYXOILIAaBAHUC

1.24

Mexannueckue KoneOaHUs. AMIUIMTYIA, TEPUOA U YacToTa KOJICOAHHIA.

1

T

®opmya, CBA3BIBAIONIAS YACTOTY U TIEpUo Kosebanuit: V =

1.25

Maremaruueckuii M INpYKMHHBIA MasTHUKU. lIpeBpamienue sHeprum Inpu
K0J1e0aTeIbHOM JIBUKEHUU

1.26

3aryxaromue kojaebaHus. BeiHykaeHnbie konebanus. Pezonanc

1.27

Mexanunueckue BOJHBL. [IpojosibHBIE M TOTNEpeYHbIe BOJNHBI. J[IMHA BOJIHBI H
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ['poMKOCTb U BhIcOTa 3BYKa. OTpakeHUE 3ByKOBOW BOJIHBI HA TPAHUIIE ABYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

[TpakTrueckue pabOTHI

N3mepenne cpemneil MIOTHOCTU BEIIECTBA; apXWMEIOBOM CHIIBI; KECTKOCTH
OpYXHUHBL, KOPOUIUEHTa TPEHUsI CKOJBXKEHHUS; pabOThl CHIIBI TPEHHS, CHUIIBI
YOPYrOCTH; CpPeIHEH CKOPOCTU IBUMKEHUS OpycKa MO HAKJIOHHOM IIOCKOCTH;
ycKopeHus Opycka pH ABM>KEHUHU 10 HAKIIOHHOW TMIIOCKOCTH; YaCTOTHI U IIepro/ia
KoeOaHUH MaTEeMAaTHYECKOTO MAsTHHKA; YacTOThl W TepHoAa KoJjieOaHui
MPYXKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICUCTBYIOLIETO Ha phluar; paboThl CUIIBI
YOPYTOCTH MPHU MOIHEME TPYy3a C TOMOIIBIO HEMOABMYKHOTO 0JI0Ka; pabOThI CHIIBI
VIPYTOCTH MPHU MOIHEME IPy3a C OMOIIBIO MOABMKHOTO OJIOKA.

UccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUIIBI OT 00beMa MOrPYKEHHOM YacTu
Te€Ja U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOMIEH CHIIBI OT
MacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
pO/la MOBEPXHOCTH; CUJIbI YNPYTOCTH, BO3HUKAIONIIEH B MPYKUHE, OT CTENEHU
nedopmaiuu Mpy>KUHBI; YCKOPEHHsI OpycKa OT yria HakJoHa HaIlpaBJISIOLIEH;
nepuoa (4acToThl) KoJeOaHW HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TEpUOa
KOJIeOaHU MPY>KHHHOTO MasiTHUKA OT MAacChl TPy3a U KECTKOCTHU TPYKHUHBI;
UCCIICIOBAaHNE HE3aBUCUMOCTU TMepHoJa KoleOaHWN HUTSHOTO MAasTHHKA OT
Macchl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS pbluara

1.30

®dusnueckue SBICHHUS B IPUPOJE: MPUMEPHI ABUXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOM M HE)KMBOW NPHUPOAE, NEUCTBUE CUIIBI TPEHUS B IPUPOJAE U
TEXHUKE, IPUIUBBI M OTIUBBI, JBMKEHUE IaHeT COJIHEYHON CHUCTEMBI,
PEAaKTHBHOE JIBH)KEHHUE KMBBIX OPTaHM3MOB, PbIYarv B TEJE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJICHHs Ha JKUBOM OpraHu3M, IUIaBaHWE pbIO, BOCHpPUATHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, IlYHAMH, 9XO

1.31

TexHuuyeckue ycTpoWCTBa: CIHUIOMETP, AATYMKU IOJIOKEHMSI, PACCTOSHUSA U
YCKOpEHHUs, JAWHAMOMETp, NOJIIUIHUKN, PpaKeThl, pblyar, TIOABWKHBIA U
HEMNOJIBWKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTbIE MEXaHU3MbI B OBITY,
cooOmrarmuecst cocyibl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKHM mpecc,




MaHOMETp, OapoMeTp, BBICOTOMEP, MOPIIHEBOW HACOC, apeoMeTp, 3IXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
2.1 OCHOBHBIE TOJIO’KEHHS MOJIEKYIISIPHO-KMHETHYECKOM TEOPUH CTPOCHHUS BELIECTBA.
Mogenu TBepAOro, JKUAKOTO U Tra3000pa3HOrO COCTOSHHUM  BEIECTBA.
Kpucrannuueckue u amopgHbIe Tena
2.2 JBmwxkenne wyactuy BemectBa. CBA3b CKOPOCTH JIBM)KEHUS YacTHIl C
Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us
2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TemoBoe paclIupeHHe U CKaTue
2.5 TennoBoe paBHOBECHE
2.6 Buyrtpennss sueprusa. Pabora u Temonepenaya Kak CIOCOObI HW3MEHEHUS
BHYTPEHHEH 3HEpruu
2.7 Buzp! Teronepeaayn: TeIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4eHUE
2.8 HarpeBanue u oxnaxxaenue ten. KomuaecTBo TemoThl. Y jenbHas TeII0eMKOCTb:
Q =cm(tz - t1)
2.9 3aKOH COXpPAaHEHUs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIUIOBOIO
Oananca:
Qi+Q2+..=0
2.10 |Hcnapenue u KoHaeHcauus. V3MeHeHHe BHYTpeHHEW SHEpruM B Ipolecce
UCIIapeHuss M KOHJeHcaunu. KumeHwe KUAKOCTH. YIenbHas TemoTa
napooOpa3oBaHMs:
m
2.11 | BmaxHOCTh BO3IyXa
2.12  |IlnaBneHue W KpucTaUTM3anus. MI3MeHeHe BHYTPEHHEH SHEPTUH TIPH TUTaBJICHUN
U KpUCTAJUTM3alUU. Y IeNbHasl TEeIUI0Ta TUIaBIeHHUS:
m
2.13 | BHyTpeHHss SHEPrusl CTOPaHHs TOILIMBA. Y IENbHAS TEIJIOTa CTOPAHUS TOTUINBA:
m
2.14  |TIpunmuns! padotsl TemoBsix apurateneit. KIT/ rermmoBoro asurarens




2.15

[IpakTrueckue paboThI

W3mepenne ynenpbHON TEIUIOEMKOCTH METALITMYECKOTrO MIJIMHAPA; KOJIUYeCTBa
TETUIOTHI, TIOJTYYEHHOTO BOJIOW KOMHATHOM TeMIiepaTypbl (PUKCHPOBAHHON MacCHhI,
B KOTOPYIO OIIYIICH HarpeTbli LWIMHIP; KOJMWYECTBA TEIUIOTHI, OTJAHHOIO
HArpeThiM IMJIMHAPOM, MOCIIE OIYCKaHHsI €r0 B BOJY KOMHATHOW TEMIIEPATYpPHI;
OTHOCHUTEIHHON BIAXKHOCTU BO34yXa, YILCJIBHOfI TCILJIOTHI IJIABJICHUA JIbAA.
HccnenoBanre W3MEHEHHS TEMIIEPATypbl BOJBI IPH Pa3IMYHBIX YCIOBUSX;
SIBIICHUSI TETUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW U TOpSiUEH BOJIBI; Mpoiiecca
UCTIAPCHHSI

2.16 | ®usuueckue SABICHHS B MPUPOE: MOBEPXHOCTHOE HATSXKEHUE M KAMIUISIPHBIC
ABJICHUSl B IPUPOJIE, KPUCTAJIBI B Ipupoje, uiznydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHeTa

2.17 | TexHuueckue yCTPOMCTBA: KaNWLISPbI, IPUMEPhl MCIOJB30BAHUS KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETP, AATYUK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOILICHHUS
JIOMOB, THTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHA, JABUraTelb BHYTPEHHETO
CropaHus

3 OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1 OnekTpuszanus Ten. /[Ba BUia 31eKTpUUYECKUX 3apsiioB

3.2 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

3.4 Onektpuueckoe mnosie. HanpspkeHHOCTh  3nekTpuyeckoro noisid.  I[lpuHuun
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)

3.5 Hocutenu »snexrpudeckux 3apsgoB. [lelicTBUE SIEKTPUYECKOro TIOJS HaA
ANIEKTpUYecKue 3apsabl. [[pOBOIHUKYN U TUAIIEKTPUKH

3.6 [TocTosiHHBIN 27EKTpUUECKU TOK. JleHcTBuUSA aneKkTpudeckoro toka. Cuia Toka.
Hanpsxenue.

t
3.7 DIIEKTPUYECKOE CONPOTUBIIEHUE. Y AEIBHOE IIEKTPUUIECKOE COITPOTUBIICHUE:
3.8 3axoH OMa AJ1s1 y4acTKa IEKTPUYECKON LIEMu:




3.9

[TocnenoBarenbHOE COCTMHEHHUE IPOBOAHUKOB:

lh=1;U=U1+ Uz, R=R:1 +Ro.
HapaJIJIeJIbHOG COCOANHCHHUC HpOBOI[HI/IKOB paBHOFO COHpOTI/IBHeHHﬂ:

R
Ur=Ug =1y + Iz R=j.

CMenranHbIe COCAUHCHUS ITPOBOIHHUKOB

3.10 PaboTa 1 MOITHOCTH JIEKTPUUYECKOTO TOKA.
A=U-1-,P=U"-1

3.11 3akoH JIxoyns-Jlenna:
Q=1 -R-t

3.12 |Ompir Opcrega. MarHuTHOE TMoyie MPSIMOTO IPOBOJHUKA C TOKOM. JIuHMHM
MarHUTHON UHIIYKIIUU

3.13 |MarautHOoe TIOJIe IIOCTOSHHOTO MarHuTa. B3auMoaeicTBHE IMOCTOSHHBIX
MarHuTOB

3.14 | [leiicTBHEe MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM

3.15 | Omuprter @apages. SABneHue sneKTpoMarunTHON nHAYKIuu. [Ipasuio Jlenna

3.16 |IIpakTuueckue pabOTHI
N3mepeHne  3IEKTPUYECKOrO0  CONPOTHBIIEHUSI  PE3UCTOpPA;  MOIIHOCTHU
ANEKTPUIECKOTO TOKA; PAOOTHI AJEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH  CUJIbI  TOKAa, BO3HUKAIOLIETO B IMPOBOJHHKE
(pe3ucTopHl, TaMIIOYKa), OT HANpPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COTMPOTUBIIEHUS OT JJUHBI MPOBOJHUKA, TUIOHIAN €r0 MONEPEYHOro CEUeHUs U
YACIBHOTO COMTPOTUBIICHHUS.
[TpoBepka mpaBuia A SIEKTPUUYECKOTO HAMPSHKEHHS MPU MOCIEA0BATEIHHOM
COCIMHCHUU TIPOBOJHUKOB, TMpaBHWJia JUIsl CHJIBI DJIEKTPUUECKOTO0 TOKa TMpH
napauieTbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKa)

3.17 |®usunueckue SBICHUS B TPUPOJE: DJIEKTPUUECKHE SBIEHUS B aTmocdepe,
AIIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3e€MJIH, Ipeiid) MOII0COB,
POJIb MArHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE

3.18 |TexHuueckue yCTPOWCTBA: JIIEKTPOCKOI, amIepMeTp, BOJIBTMETP, pPeocTart,
CYCTUYHUK  DJIGKTPUYECKOM  DHEPIrHH,  DJIEKTPOOCBETUTEIbHBIE  TPHOOPHI,
HarpeBaTeNbHBIE AIEKTPONPUOOPHI (TPUMEPHI), STCKTPUUECKUE PEIOXPAHUTEIH,
AJIEKTPOMArHHT, JJIEKTPOJIBUTATEIh TTOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO
TOKa

3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 3eKTpOMarHUTHHIX BOJIH

3.20  |JIyueBas monensb cBeta. [IpsiMonnHeitHOE pacipocTpaHeHHe CBETa

3.21 |3akoH oTpaxkeHus ceta. [I1ockoe 3epkano




3.22

[Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 | Aucnepcus cBeta

3.24 |Jlunza. Xoxa nydeir B nuH3e. DokycHOEe paccTosiHME JUH3BL. OnTHYecKas cuia
JIMH3BL:
D=1/F

3.25 |I'nma3 kak ontuyeckas cucrema. Onruueckue mpudopsl

3.26 |IIpakTuueckue paboThI
M3mepenue ONTUYECKOH CHIIBI coOuparomeil JHH3bI; (HOKYCHOTO PacCTOSHUS
coOuparomieid JUH3bI (110 CBOMCTBY paBEHCTBA pa3MEpoOB IMpeaMera u
n300pakeHust, KOTJa MPeIMET PAcHoJOXKEeH B JABOMHOM (OKyce), MOoKazaTels
MPEIOMIICHUS CTEeKIIA.
HccnenoBanue CBOMCTBA N300paKCHHUS, TIOJTYICHHOTO ¢ TIOMOIIBIO COOMPATOIICH
JIMH3bI, U3MEHEHUSI (DOKYCHOT'O PACCTOSIHUS JIBYX CIOKEHHBIX JTUH3; 3aBUCHUMOCTH
yIiia TPEeJOMIICHUS] CBETOBOTO Jy4a OT yIja MaJeHUs Ha TpaHule "BO3AYyX -
CTEKII0"

3.27 |®usuueckue sBieHuss B mpupone: 3arMmenus Connma u JlyHbl, 1Bera Ten,
ONTHYECKHE sBJICHUS B atMocepe (1BeT Heba, pedpakuus, pagyra, MEPax)

3.28 |Texnuueckue yCTpOMCTBAa: OYKH, MEPUCKON, (oToanmapar, ONTUIECKHUE
CBETOBO/IbI

4 KBAHTOBBIE SABJIEHUA

4.1 PagnoaktuBHOCTH. Alnbga-, 6eTa-, ramma-uznyyeHus. Peakuun anbga- u Gera-
pacmaga

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. IlnanerapHas Mozens atoma

4.3 CocraB atroMHoOTO sigpa. M30TOMNbI

4.4 [Tepuox momypacmnajga aTOMHBIX SAEP

4.5 SnepHble peakMy. 3aKOHbI COXPAHEHUS 3apsI0BOT0 U MaCCOBOTO YHCEN

4.6 Ouznyeckue SBIEHUS B MPHUPOJE: ECTECTBEHHBIM pPaJUOAKTHUBHBIA (OH,
KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE H3IIy4YCHHE TPHUPOJHBIX MHHEPAJIOB,
NeiCTBUE PaJIMOAKTUBHBIX U3ITyUYEHUN Ha OPraHU3M YelIOBEeKa

4.7 TexHuueckue ycTpoicTBa: CHEKTPOCKOI, WHAWBUAYAIBHBIA TO3UMETpP, KaMmepa

BI/IJ'II)COHa, AACpHasd SOHEPreTuka




