[Tpunoxenne Nel0 k mpukazy Ne402 ot
29.08.2025.

Tabnuma 22
®usuka. [IpoBepsieMbie peAMETHbIE PE3YIbTAThl OCBOCHUS
OCHOBHO 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO
obpazoBanus (7 kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHNS OCHOBHOMN
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1.1

M CIT0JIb30BATh M3YUCHHBIC ITIOHATUSA

1.2

Pa3JindaThb ABJICHHA 110 OIMMMCAHUIO MX XadPAaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘leCKOC SABJICHUC

1.3

pacrmo3HaBaThb  NPOSBICHUE U3YYCHHBIX  (U3WYECKUX  SBJICHHUHA B
OKpY’KarollleM MUpe, B TOM 4uciie (U3HUECKUe SBJICHHS B MPUPOAE, MPH
PTOM TMEPEeBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SBICHUI

1.4

OIMMUCBIBATH H3YUCHHBIC CBOMCTBa TeNl U (bPISI/I‘ICCKI/IC SABJICHUS, UCIIOJIb3YS
(I)I/ISI/ILICCKI/IG BCIIMYHHBI, IIPU OIIMCAHUHU ITPABUJIBHO TPAKTOBATH (1)H3H‘l€CKPII>i
CMBICJI UCITIOJIB3YECMbIX BCJIIMYUH, UX 0003HaYeHHS U (S9105050%0002 (I)I/ISI/I‘IGCKI/IX
BCIINYNH, HaXOJAHNTb q)OpMy.]'ILI, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/I‘leCKy'IO
BCJINYNHY C JpYruiMu BCJIWMYHMHAMHU, CTPOUTH l"pa(bI/IKI/I HU3YUCHHBIX
3aBHCHUMOCTEH (I)I/I3I/I‘IeCKI/IX BCIIMYMH

1.5

XaPaAKTCPU30BATH CBOMCTBaA TCII, @Hanecxne SABJICHUA W HPOLECCHI,
M CITI0JIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO|
(I)OpMy.TII/IPOBKy 3dKOHA U 3allMCbBIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

00BACHATH (PU3NUECKUE SBJICHUS, MPOLIECCH] M CBOWCTBA TEN, B TOM YHCIIE U]
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BHISBIIATH|
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHHUE U3 | - 2 JOrH4ecKuXx
[1aroB ¢ omopoid Ha 1 - 2 U3y4EHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH,
(br3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

[pelaTh pacueTHble 3a7jauu B 1 - 2 NefiCTBUS, UCIIOJIB3Ys 3aKOHBI U POPMYJIBI,
CBsI3bIBaIOLME (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Jaul
3aMChIBaTh KPAaTKOE YCIOBUE, MOJCTaBIATh (DU3MUECKHE BEIUYUHBI B
(GbopMylibl W TPOBOJUTH pacueThl, HAXOJAUTH CIIPAaBOYHBIE JAHHBIE,
HeoOXoIuMBbIE /Il pelIeHHus 3ajJad, OLEHUBaTh PEATUCTUYHOCTh
[oJTydeHHOM (pU3NUeCcKON BETHUNHBI

1.8

pacro3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO pEIIUTh MpPH TMOMOIIU
(bU3MYECKUX METOJOB, B OMMCAHUU HCCIIEOBAHUS BBIICNIATH NIPOBEPSIEMOE
[penoyIoKeHne (TUIO0TEe3Y), pa3inyaTh U UHTEPIPETUPOBATH MOIYUESHHBIH]
[pe3yNbTaT, HAaXOAUTh OIMMUOKM B XOJI€ OIBITA, JIelaTh BBIBOJLI IO €ro
[pe3yabpTaTam

1.9

[MPOBOJIUTH ONBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBJICHUN WM (PU3UUECKHUX
CBOKMCTB Ten: (hOpMYyIUpOBaTh MPOBEpSEMbIC TMPEATIONOKEHHS, COOUpaTh
[YCTaHOBKY W3 IMPEAJIOKEHHOT0 00OpYyIOBaHUS, 3alUCHIBATh XOJ| OIbITA U
(hopMyIIMpOBaTh BHIBOJIBI




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

1.11 [IPOBOJIUTH MCCIECIOBAHNE 3aBUCUMOCTH OIHON (PM3NYECKON BEIMYHMHBI OT|
IPYTOM € HCIIOJIB30BAHMEM IPSIMBIX W3MEPEHMM, y4acTBOBAaTb B
[UTaHUPOBAHUH Y4€OHOTO HCCIIE0BAHNUS, COOMPATh YCTAHOBKY M BBIITOJIHSATH
M3MEpeHus, clenys NPEeNoKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTATHI
HOJ’IY‘-IGHHOI\/JI 3aBUCHUMOCTH (1)I/ISI/II-I€CKI/IX BCJIMYMH B BUJAC NPCIJIOKCHHBIX|
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
PKCIICPUMEHTAIbHYI0 YCTAaHOBKY M  BBIYHCIATH 3HAYEHHUE HCKOMOM

BETTMYIHHBI

1.13 cOOIII0IaTh MpaBHUiIa TEXHUKHA 0E30MacCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
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)
[OBEICHUS B OKPYKAIOIIEN Cpee

1.16 OCYILLIECTBISATH 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 HHGOPMAIIUHU U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18 CO3/1aBaTh COOCTBEHHbIE KpAaTKHWE MHUCbMEHHBIE M YCTHBIE COOOIIEHMS Ha|
OCHOBE 2 - 3 UCTOYHUKOB MHpOpMaIuu (PU3MUECKOTO COJEP>KaHUs, B TOM
qriciie MyOJIMYHO AeNaTh KpaTKue COOOIIEHUs O pe3ybTaTaxX MPOEKTOB UIIH|
y4eOHBIX MCCIEIO0BaHUM, MPH TOM TPAMOTHO HCIOJB30BaTh HM3yYEHHBIN
MOHATUMHBIN ammapar Kypca (HU3UMKH, COINpPOBOXKIATh 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

Taonuma 22.1

ITpoBepsieMble i1eMEHTHI coepkanus (7 Kiacc)



Kon Kon [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
pazzena | 2JIeMeHTa
1 | ®U3UKA U EE POJIb B ITO3HAHUUN OKPYIXAIOUIEI'O MHUPA
11 | @usuka - nHayka o npupoze. SIBnenust mpupoasl. OU3NUECKHUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JJEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC
1.2  |®usuueckue Benmumbbl. M3mepenune Gpusndeckux BennduH. Ousndeckue
npubopsl. [lorpemnocts n3MepeHnii. MexxayHapoiHasi CHCTeMa eIUHUI]
1.3  [EcrecTBeHHO-HAyYHBI METOI TIO3HAHWS: HAOIIOJIEHHE, MOCTAHOBKA
Hay4HOI'0 BONPOCA, BBIIBUKEHHUE TMIIOTE3, SKCHEPUMEHT IO IPOBEPKE
runores, 00bsICHEHNE HA0JII01aeMOr0 SIBICHUS
14 Onucanne PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEIICH
1.5 [[Ipakruyeckue pabOTHI:
13MepeHne pacCTOSTHUM.
3mepenue o0beMa KUAKOCTH U TBEPIOTO Tea.
OrnpezesieHne pa3MepOB MaJIbIX TEJ.
3mepenne Temneparypbl HNpU MOMOIIM >KHAKOCTHOIO TEpMOMETpa M
TaTYMKa TEMIEPaTyphl
2 [MEPBOHAYAJIbHBIE CBEJIEHWS O CTPOEHMU BEILIECTBA

2.1  |Crpoenme BemiecTBa: aTOMbI M MOJIEKYJBI, WX pa3mepbl. OIBITHI,
TOKA3bIBAIOIINE TUCKPETHOE CTPOSHHE BEIECTBA

2.2  |IBmxenume dvactur BemecTBa. CBs3b CKOPOCTH [BIDKCHHUSI YACTHI[ C
remneparypoii. bBpoyHoBckoe nBmxenue, mudy3us

2.3  [B3auMo/eiiCTBHE YaCTHI] BEMIECTBA: MPUTSHKEHUE M OTTAJIKHBAHNE

2.4 |ArperaTHble COCTOSHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTCH U
TBEPIBIX (KPUCTALIMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX M X aTOMHO-MOJICKYISIPHBIM|
CTpOCHHEM

2.5  |OcOOEHHOCTH arperaTHbIX COCTOSIHMN BOJIBI

2.6  [[IpakTudeckue paboOTHI:

OneHka JuameTrpa aroMa METOJOM psAZOB (C  HCIOJb30BaHUEM|
(dororpaduii).

OnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS Fa30B.

OnbITH 1O OOHAPYKEHUIO NEMCTBUS CHIT MOJIEKYJISIPHOTO IPUTSDKEHUS

JIBIDKEHUE U B3AVMOJIEVICTBUE TEJI

3.1  |Mexanuyeckoe aBuKeHHE. PaBHOMEPHOE U HEPABHOMEPHOE JIBUIKCHHE

3.2 |Ckopoctb. CpemHsisi CKOPOCTh NMPHU HEPAaBHOMEPHOM JBIDKEHHH. Pacuer|
[yTH U BPEMEHH JIBUKCHHUSI

3.3  [SIBnenue wHepnuu. 3aKOH WHepHUH. B3anmoeiicTBre Tell Kak MPHYMHA
M3MEHEHUsI CKOPOCTH JIBH)KEHHMS Tesl. Macca Kak Mepa HHEPTHOCTH Tella

3.4  [[lmotHocTs BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJT B
enuHNIE 00BEMA BEIIECTBA

3.5  |Cuia Kak XapakTepHUCTHKA B3aUMOJICHCTBHS TEJ

3.6 |Cwma ympyroctu u 3akoH ['yka. V3MmepeHHe CHIBI C IIOMOIIBIO
TMHAMOMETPA

3.7  [SIBnenwue TsAroTeHus U cuia TsokecTH. Crla TSOKECTH Ha IPYTHX IUIaHeTax.
Bec Tena. HesecomocTh

3.8  |Cuna tpenwust. TpeHue CKOJBKCHUS U TPeHUE OKOsI. TpeHue B mpupo/Ie u

TCXHUKC




3.9

CrnoxeHue cuil, HalpaBJICHHbIX 110 OJHOW IpsiMoi. PaBHOnElNCTBYOIMAsA
CHUII

3.10

[IpakTuyeckue paboThI

OnpeneneHre CKOpOCTH paBHOMEPHOT'O IBUYKEHUS (ILIapHUKa B )KUJKOCTH,
MOJIEIIN HIIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpenHeil CKOPOCTH CKOJBKEHHUSI OpycKa WM IIapHKa IO
HAKJIOHHOH IUIOCKOCTH.

Onpenenenye IOTHOCTU TBEPJOTO TeNa.

OmnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTh PACTKEHHS (Iedopmanun)
[PY>KUHBI OT IPUIIOKESHHOM CHIIBI.

OnBITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKECHUS OT|
Beca Tejla M XapakTepa CONPUKACAIOIINXCSI TOBEPXHOCTEN

3.11

Du3nyecKue SBICHUS B NPUPOJE: NPUMEPBI IBUKECHHS C Pa3IMYHBIMHU
CKOPOCTSIMM B KMBOW M HEKHUBOW IpUPOJE, NCHUCTBHUE CHUIIbI TPEHHUs B
[IPUPOJIE U TEXHUKE

3.12

TexHnyecKue yCTpOruCTBa: TUHAMOMETD, NOAIINITHUKI

TTABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEN 1 T'A30B

41 |laBnenwe TBepaoro tena. CrocoObl YMEHBIICHUS W YBEITHYCHHUS
TaBJIECHUS

4.2  |laBnenwue rasa. 3aBHCHMOCTh JaBJIEHHS Ta3a OT 00bEMa, TEMIIEPATYPhI

4.3  |[lepenaya JaBIICHHS TBEPABIMH TEJIAMH, JKUIKOCTSIMU W Ta3aMu. 3aKOH
[Tackais. [ITHeBMaTHUYECKME MAIIMHBI

4.4  [3aBUCHMOCTH [aBJCHHS JXHIKOCTH OT TAyOWHBL [ MapocTaTHuecKuit
mapagokc. CooOmiaroniuecs: cocybl. [ napaBindeckue MexaHu3Mbl

4.5  |Atmocdepa 3emn u atMochepHOe aaBieHue. [[pUYuHbL CyIeCTBOBAHNUS
Bo3aymHOM oOosnouku 3emnu. Omnbir  Toppuyemnu. 3aBUCHUMOCTh
aTMOC(EpPHOro JaBJIEHUs OT BHICOTHI HaJl YDPOBHEM MOPSI

46  |U3mepenue armocthepHOro maBieHus. I[lpuGopsl Aasi H3MEpEHHUs
aTMOC(HEPHOTO TaBJICHUS

4.7  |eiictBue IKMIKOCTH ¥ Tra3a Ha TIOTPY)KEHHOE B HHX TeJoO.
BriTankuBatonias (apxuMeioa) cuiia. 3akoH Apxumena

4.8 [ imaBanue ten. Bo3ayxomnuaBanue

4.9  [[IpakTHyeckue pabOTHI:
lccnenoBaHe 3aBUCMMOCTH Beca Tejla B BOJIE OT 0ObeMa MOrpy>KeHHOH
B YKUJIKOCTb 4acTH TeEJA.
OnpeneneHre BBITAIKUBAIOLIEH CUJBI, JEHCTBYIOIEH Ha  TeJo,
[TOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKHMBAIOLIEH CWIBL, JACHCTBYIOLIEH Ha
TE€JI0 B KHMJKOCTH, OT Macchl Teja.
OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJKHUBAIOIIEH CHIIBI,
NelicTBYIONIEH Ha TeJIO B )KUAKOCTH, OT 00beMa MOrpy>KEHHOMH B )KUIKOCTh
YacTH TENa U OT IJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOOKH U
OIIPEEIIEHUE €€ IPY30I0IbEMHOCTH

4.10 |®usnueckue SBICHUS B MPUPOJIC: BIMSHUE aTMOC(HEPHOTO TaBICHHS HA|
PKMBOM OpraHu3M, IJIaBaHueE phI0

411 [TexHudyeckHe yCTPOWCTBA: COOOIIAIOIIAECS COCYIBI, YCTPOMCTBO

BOJONPOBOJA,  THUAPABIMYECKUN  Mpecc, MaHOMETp, Oapomerp,

BEICOTOMED, IIOPIIHEBON HACOC, APEOMETP




5 [PABOTA, MOIIHOCTD, DHEPT U

5.1 [Mexanuueckas paboTa

5.2  [MexaHnyeckasi MOLUIHOCTb

5.3  [[IpocTble MeXaHHU3MBI: pbIdyar, OJOK, HAKJIOHHAS IUIOCKOCTH. IIpaBumito
[pPaBHOBECHSI phluara

5.4  [[IpumeHeHue MpaBuUIa paBHOBECHS pbluara K OJIOKY

5.5 ["3omoroe mpaBuino" MexaHWKH. Kod)UIMEHT MMONE3HOro HAeHCTBHUS
Mexann3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE

5.6  [[loTeHumaabHas SHEPIHHU TEJIA, IOIHATOIO HaJ 3eMIIei

5.7  |KuHetnueckas SHEprus

5.8 [[ommast MexaHW4YeCKass JHEPrusi. 3aKOH H3MEHCHUS M COXPAHCHUSI
MEXaHUYECKON YHEPIrun

5.9  [[Ipakrtuueckue paboOTHI:

Omnpenenenne padOTHI CHIIBI TPEHUS TIPU PaBHOMEPHOM JIBU)KCHUU TEJa|
[10 TOPU30HTAILHON IIOBEPXHOCTH.

MccnenoBaHue ycioBUN PaBHOBECHUS pblyara.

M3mepenue KII/] HakIIOHHOM IIOCKOCTH.

3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON YHEPrUu

5.10 |Dusnueckue sIBICHUS B IPUPOJIC: PHIUATH B TEJIC YETOBEKA

5.11 [Texuuueckue yCTPONCTBA: pbIYar, MOABMXKHBIM U HEIOABUKHBIN OJIOKH,
HAKJIOHHAS TJIOCKOCTD, MPOCTHIC MEXaHU3MBI B OBITY

Tabnuna 22.2
[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTenpHON IporpaMMsl (8 kiace)
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTaTa
1.1 1ICII0JIb30BaTh OHATHS
1.2 [pa3anyaTth SBJICHUS 10 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOMIMX JAHHOE PU3NYECKOE SBJICHUE
1.3 pacrio3HaBaTh  MPOSBICHHE W3YYEHHBIX  (U3MYECKUX  SBICHUH B

OKpY)KaroIllleM MUpe, B TOM 4Hclie (U3HUECKUEe SBJICHHS B MPUPOAE, MPH
PTOM TMEPEeBOJUTH TMPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4 OIMUCBIBATH H3YUYCHHBIC CBOMCTBa T€lI U (I)I/IBI/I‘-ICCKI/IC SABJICHUS, UCIIOJIB3YS
(bI/ISI/IquKI/Ie BCJIMYHMHBI, I[TPU OIMMUCAHUU IMMPABUIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/II\/'I
CMBICJI HCIIOJIb3YCMBIX BCIWYHH, 0003HaYeHUS U CAVHUIIbI (pI/I3l/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 3daKOHA U 3allMCBIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6 OOBSICHATh (PU3MUYECKHE TPOLIECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil INPAaKTHUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIABIIATH
[IPUYMHHO-CJIC/ICTBEHHBIEC CBSI3U, CTPOUTH 00bsICHEHHE U3 | - 2 JIOTHYECKHX|




[I1aroB ¢ MOMOIIBI0 | - 2 W3y4EHHBIX CBOMCTBA (DPM3MYECKHUX SIBICHUH,
(bU3MUEeCKHX 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

[TPOBOIMTH OTBITHI 110 HAOFOICHUIO (PU3MUSCKUX SIBJICHUN WA (PU3HUECKUX|
CBOWMCTB Tel: (OPMYyJIUPOBATH IPOBEPSEMBIC IMPEIIIOIOKCHHS, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO0 000pYIOBaHUs, OMHUCHIBATH XOJI OIbBITA 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
3aBUCUMOCTH B BUAC Ta6J'II/II_[ n Fpa(l)I/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM
M CCJICJOBAHU A

1.12

IIPOBOANUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHWH: IIJIAHUPOBATH|
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 CXEMaTHYHBIM PHCYHKaM, COCTABIISITH CXEMBbI
PIEKTPUYECKUX LIENEN C MOCIIeI0BATENbHBIM U TapaJICIbHBIM COEIMHEHUEM
PIIEMEHTOB, pa3linyasi YCJIOBHBIE O003HAUEHHUS SJIEMEHTOB JJICKTPUUECKHUX
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
TIONOJTHUTEIbHBIX UCTOYHUKOB BBIAEIATh MHPOPMALIUIO, KOTOpAs SIBIIAETCS

[MPOTHBOPEUYNBOI MITH MOXKET OBITh HETOCTOBEPHOM




1.18 MICTIOJIB30BATh MPH BBIIOJIHEHUH Y4YeOHBIX 3aJjaHHi HAayYHO-TIOMYJSPHYIO
muTeparypy (hU3MYECKOro COAEp KaHus, CIIPABOYHbBIE MaTepPHAalIbl, PECYPChHI
cetn VHTepHeT, BIaAeTh NpUEMaMHU KOHCHEKTHPOBAHUS 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, CICIUTH 32 BBHIIOJHEHUEM IUIaHA JEHCTBHNA H
KOpPPEKTHpPOBAaTh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKJIA] 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 TMOJOXKEHHS MOJIEKYISIPHO-KHHETHUECKOW TEOPHH CTPOCHUSI
BeriecTBa. Macca W pa3Mepbl MouieKyid. ONbITBI, MOATBEPKIAIOIINE
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-KMHETHYECKOW TeOpUH

6.4 |CmaunBaHWE W KaMJUIIPHBIC SBICHHS

6.5 [TemnoBoe paciupeHue u cxxarTue

6.6 [Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBHKCHHS
HacTUI

6.7 |Buyrpennsist sHeprus. CrnocoObl W3MEHCHHS BHYTPEHHEH OSHEPTHH:
TeTuIoTepeiaya U COBEpIICHNE pabOTHI

6.8  |Buasl Teruronepenaun: TEIUIONPOBOAHOCTD, KOHBEKITHSI, H3TyUCHUE

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 |BnakHOCTB BO3/IyXa

6.14 Dueprus tommBa. Y aenpHas TEIIOTa CTOPAHUS

6.15 [[Ipunrmmner paboTel TerioBbix asurareneii KIIJI TermmoBoro aBuraTess.
TerioBbIe IBUTATENIN U 3aIIUTa OKPYKAIOIICH Cpebl




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
TETUIOTIepeiayr U paOdOTHl BHEITHUX CHII.
VccrnenoBanue SIBICHUS TEIUIOOOMEHA MPH CMENIMBAHWU XOJOIHOH 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 MPUPOJIE, KPUCTAJUIBI B NPUPOJIE, U3IyUCHHE
ConHila, 3amMep3aHue BOJOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 [Texuwmueckue yCTpOiCTBA: KANMWUISAPHI, TMPUMEPHI  HCIIOIB30BAHMUS

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
B3aMMOJICHCTBHS 3apsSHKEHHBIX TEJ OT BEJIUYUHBI 3aPSIOB U PACCTOSHHUS
MEXTy TeJIaMH)

7.3 [Drnextpuueckoe mosie. HampsokeHHOCTH 2J1eKTpryecKoro moust. [IpuHimm
CYTIEPHO3UINH YJICKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)

7.4  |Hocuremu D3JIEKTPHYECKUX 3apsI0B. DIIEMEHTAPHBIA DIICKTPHYESCKHUIA
Bapsn. Ctpoenue atoma. [IpoBOTHUKY M TUDTIEKTPUKHI

7.5  [3akOH COXpaHEHHs DIICKTPHUUECKOTO 3apsjia

7.6 [DrexTpuueckuil TOK. YCJOBHS CYNIECTBOBAHHS DJICKTPHUYECKOTO TOKA.
1CTOYHHUKHN ITOCTOSSHHOTO 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 |[TocnenoBareapbHOE U MApaIEIbHOEC COSAUHEHHE IIPOBOTHIKOB

7.12  |PaGoTa ¥ MOLIHOCTB SIEKTPHUECKOro ToKa. 3akoH J[xoyis-JleHia




7.13

(DJIEKTPUUECKUE IIETH M MOTPEOUTENN 3JIEKTPUUECKON SHEpruu B OBITY.
KopoTkoe 3ambIkaHne

7.14  |[TocrosiHHBIC MArHUTHI. B3auMoIeiCTBHE MOCTOSIHHBIX MArHUTOB

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

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  Pnexrporeneparop. CrnocoObl IMOJYYEHHS DJIEKTPHYECKOM SHEPIHUH.
(DIIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX 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
COIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOrO
COIPOTUBIIEHUsS IPOBOJHUKA OT €ro JJIMHBI, IJIOLIAAU IIOIEPEYHOrO
CEYCHHS U MaTepHaa.

[IpoBepka ImpaBUia CIOKEHHS HANPSHKCHUN IIPU  IIOCIIEI0BATEIbHOM
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 HEH.

Onpenenenne KIIJ[ narpeBatens.

MccnenqoBanue MarHUTHOIO B3aMMOJIEHUCTBHS IIOCTOSIHHBIX MArHUTOB.
3ydeHre MarHuTHOT'O 110JIsI IIOCTOSIHHBIX MarHUTOB NPH UX 00bETMHEHUH]
1 pa3JeIcHUH.

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

3ydeHne neicTBUsE MArHUTHOIO I10J1S Ha IIPOBOJHUK C TOKOM.
KoHncTpynpoBanue u u3ydyeHue padoThl AJIEKTPOABUraTENs.

MN3mepenue KIIJI anexTpoaBurareabHOW yCTaHOBKH.

OnBITBI 1O MCCIEAOBAHMIO SIBICHUS AJIEKTPOMArHUTHOW WHIYKIIMH:

M CCJIICAJOBAHUC W3MEHCHMI 3HAUCHUS 1 HaIlpaBJICHU S THAYKIIMOHHOI'O TOKA]




7.21 | Dusuueckue SBICHUS B MPUPOJIE: DICKTPUUCCKHE SIBICHHS B aTMOChepe,
DIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMoJie 3eMid, JApeid
[IOJIFOCOB, POJIb MATHUTHOTO TOJIS ISl )KU3HU Ha 3eMIie, MOJIIPHOE CUSTHUE
7.22  [TexHHYECKUE YCTPOUCTBA: DIICKTPOCKOIL, aMIIEPMETP, BOJILTMETP, PEOCTAT,
CUETYMK DJICKTPUYECKOH HHEPIUHU, HIIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (MPUMEPBI),  DIIEKTPHUYECKHUE
[PEIOXPAaHUTENH, SJEKTPOMATrHUT, JIEKTPOABUraTeIbh MOCTOSHHOTO TOKA,
reHepaTop NOCTOSHHOTO TOKa

Tabnuna 22.4
[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTesbHON MporpamMmsl (9 Kiacc)
Kon [TpoBepsieMbie TIpeMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTara
1.1 MICII0JIb30BAaTh U3YUYEHHBIE TOHATHS
1.2 pa3nuyaTh SIBICHUS 10 ONMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3MUECKOE SBICHUE
1.3 pacrio3HaBaTh  MPOSBICHHE W3YYEHHBIX  (U3MYECKUX  SBICHUH B

OKpPY)KAIOIlleM MHUpE, B TOM 4Hclie (U3HUECKUE SIBJICHMS B NPUPOAE, IIPU
PTOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7adyy B Y4eOHYI0, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBICHUI

1.4 ONMCHIBATh M3yUYEHHBIE CBOWCTBA TeNl M (PU3NYECKHUE SBJICHUS, UCIOJIb3YS
(bu3nyecKre BEeJIMYUHBI, IPU OMMCAHUU NTPABUIIBHO TPAKTOBATh (PU3UUECKUIMA
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 €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6 0OBSACHATH (1)I/I3I/I‘ICCKI/IC IpoLeCChl U CBOMCTBa TCJI, B TOM YHCIC U B|
[KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAaPAKTCPaA: BBIABJIATH
IIPUYNHHO-CIICACTBCHHLIC CBA3U, CTPOUTH 00BsiCHEHHE U3 2 - 3 TIOrHYECKHX
[H1arob C IIOMOIIBIO 2 -3 HU3YUCHHBIX CBOMCTBaA (I)I/I?)I/I‘ICCKI/IX ﬂBHCHHﬁ,
q)HSquCKI/IX 3aKOHa WJIKM 3aKOHOMCPHOCTH

1.7 pelIaTh pacyeTHhIE 3a/1a4M (OMHUPAIOIIUECS HA CHCTEMY U3 2 - 3 ypaBHEHH ),
MCIIOJIB3YS 3aKOHBI M (DOPMYITBI, CBSI3bIBAIONINE (DU3MUECKUE BEIUYUHBL: HA|
OCHOBE aHaJIM3a yCJIOBUA 3aJaud 3alUChIBaTh KPAaTKOE YCIIOBHE, BBIABIISTH
HEOCTAIONINe WM W30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI M (DOPMYIIHI,
HEeoOXOMUMBIE JUISL  PEIIeHHUs, MPOBOAUTH pacyeThl U  OIEHUBATH
CTMCTUYHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETMUHUHBI

1.8 pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPH TMOMOIIU
(U3MYECKUX METOAOB, HCIOJb3ysl OMUCAHUE WCCICIOBAHUS, BBIICISIThH
[POBEPAEMOE  IPEAIOIOKEHUE, OLEHUBATh NPABWIBHOCTh  MOPAJKA
[POBEICHUS  WCCIEIOBAHUSA, Je€JaTh  BbIBOJABL, HHTEPHPETUPOBATH
[PE3YNIbTaThI HAOIIOICHUN U OTIBITOB




1.9

[IPOBOJIUTH OMBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SIBICHUH W (PU3NIECKUX|
CBOWCTB TeJI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO HAOOPA]
000pYZI0BaHUs, OMUCHIBATH XOJI OIBITA U €T0 PE3yJbTaThl, (HOPMYIHPOBATH
BBIBOJIBI

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

[POBOANTH HCCIICJOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYUH C
MCIOJIb30BAHUEM IIPSAMBIX M3MEPEHUMN: IUIAHUPOBATh HUCCIIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (DHKCHUPOBaTh  PE3yNIbTATHI
[MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHJIE TaOIUI[ U
rpauKOB, €1aTh BBIBOJIBI 0 PE3YJIbTaTaM MCCIICIOBAHUS

1.12

[IPOBOJAUTH KOCBEHHBIE W3MEPEHHS (PU3MUECKUX BEJIMYMH: IJIAHUPOBATH|
3MepeHusi, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJHATH
M3MEPEHMS, CIeaysl IPEUIOKEHHON WHCTPYKLUH, BBIYMCIIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH ITOJYYEHHBIE PE3YJIbTaThl C Y4ETOM 3aIaHHOU
[TOrPEIIHOCTH U3MEPEHUHN

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,
vIyd, TOHKasl JIMH34, IUIAHCTApHAsA MOJACJb aTOMd, HYKJIOHHAs MOJICIIb)
ATOMHOTO sJipa

1.15

XaPaAKTCPU30BATH ITPUHIUITBL JIeNCTBUSA N3YUYCHHBIX HpI/I60pOB )41
TCXHUYCCKUX YCTPOﬁCTB C OHOpOfI Ha UX OIKMCAaHUsA, UCIIOJIb3Yys 3HAHUA O
CBOMCTBaxX CI)I/ISI/I‘-ICCKI/IX SIBIICHUI n HCO6XOI[I/IMLIC (I)I/I3I/I‘ICCKI/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 M COOTIOACHUSI HOPM SKOJIOTHUECKOTO
[MOBEJICHUS B OKPYKAIOUIEH cpefie

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

co371aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(OpPMAallUd M3 HECKOJIBKMX MCTOYHHUKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPECTaBIATh PE3yabTaThl MPOSKTHON WIIM HCCIIEN0BATEIbCKON

NICATCIIBHOCTH, ITPU 3TOM I'PAMOTHO HCITIOJIB30BAaTh I/ISYIIGHHHﬁ MMOHSITUHHBINA




anmapar M3y4aeMoro pasaena (U3MKH M CONPOBOXIATh BBHICTYIUICHUE
[pe3eHTalyel ¢ yueToM 0COOCHHOCTEH ay JUTOPHH 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 MEXAHUYECKUE SABJIEHN A

8.1  [Mexanmnueckoe aBuxeHune. MarepuanpHas Touka. Cucrema orcuera

8.2  |OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABUKCHUS

8.3  [PaBHOMEpHOE MPSIMOJIMHEHHOE IBUKCHHE

8.4  |HepaBHoMepHOe mpsaMouHeliHoe aBukenue. CpeiHsas M MIHOBEHHAs
CKOPOCTh TeJia IPU HEPABHOMEPHOM JIBMOKCHUHU

8.5  [Vckopenue. PaBHOyCKOpEHHOE NPAMOIMHENHOE JIBUKCHUE

8.6 CBoOoaHoe nagenne. OnblThl [ anuaes

8.7  [PaBHOMEpHOE JIBUKEHHUE 110 OKPYKHOCTH. [Iepro 1 yacToTa oOparieHusl.
Uluneitnas u yrioas ckopoctu. [leHTpocTpeMuTensHOE YCKOpEHUE

8.8  [[lepssrii 3axoH HeroToHA

8.9  [Bropoii 3akon HeroToHa

8.10  [Tperwuii 3akon HproToHa

8.11  [[IpuHIMI CYNIEPIO3UIIUH CHIT

8.12  |Cuna ynpyroctu. 3akou I'yka

8.13 |Cuna Tpenwms: cuiia TPEHHS CKOJBXKEHHsS, CHIa TPEHHUS MOKOs, JAPYrHe
BU/IbI TPEHHSI

8.14 |Cuna TsKeCcTH M 3aKOH BCEMHPHOTO TATOTCHUSL. Y CKOPEHHE CBOOOTHOTO
naeHNs

8.15 |[IBmwkenue mmaner Bokpyr Comnia. IlepBasi KOCMHYECKas CKOPOCTb.
HeecoMocTh 1 neperpy3ku

8.16 |PaBHOBecHe MaTepHaIbHON TOUKU. AGCOIOTHO TBEPOE TEIO

8.17 |PaBHOBecHe TBEPIOro Tela C 3aKPEIUICHHOM OCBhIO BpalneHus. MoMeHT
cuibl. LleHTp TskecTH

8.18  [Mmmynbe Tena. M3Menenne uMnyibca. IMIyabe CHITI

8.19 [BakoH coxpaHeHHs UMITyIIbCA

8.20  |PeakTMBHOEC JIBHKCHHE

8.21 |Mexannueckas paboTa U MOITHOCTb

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

8.23  [[MoTeHnuanbHasi SHEPTHs TEJa, MOJHATOrO HAl TOBEPXHOCTHIO 3eMITH
8.24  |[ToreHumanbHas SHEPTUS CKATOU IIPYIKMHBI

8.25 |Kunermueckas sHeprus. TeopeMa 0 KHHETHUECKON YHEPTUH

8.26 [3akoH coXpaHEHHs] MEXAaHHYIECKON YHEPIHU




8.27

[TpakTHyeckue paboTHI:

OrnpeneneHne CpeaHel CKOPOCTH CKONBXKEHUs Opycka WIHM JBMKCHUS
[IapHUKa 110 HAKJIOHHOM IUIOCKOCTH.

OmnpezneneHne yCKOpPEHUsl Tella MPU PAaBHOYCKOPEHHOM JIBWKCHHU IO
HAKJIOHHOM INIOCKOCTH.

lccnenoBaHye 3aBUCUMOCTH IYTH OT BPEMEHU

[pY PAaBHOYCKOPEHHOM JIBHKEHHU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM NpPU PAaBHOYCKOPEHHOM JBIKCHHH 0e3
HAYaIbHOM CKOPOCTH IyTH OTHOCATCSA KaK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME TPOMEXKYTKH BPEMEHH OJIMHAKOBEI.

liccnenoBaHne 3aBHCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JAaBIICHHS.

Onpenenenne k03P PHUIUEHTA TPEHUS CKOTBKEHHUS.

OnpeeneHne KeCTKOCTU IPYKUHBI.

Onpexnenenne padOTHI CHIIBI TPEHUSI TIPU PAaBHOMEPHOM JBM)KCHUU TEJa|
110 TOPU30HTAIBHON TIOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YIOPYrocTH IpU MOABEME TIpy3a C
MCTIOJIF30BAaHUEM HEMOIBI)KHOTO U TIOABHKHOTO OJIOKOB

8.28  |Dusnueckue sBICHHS B IPUPO/IC: TIPHIMBBI M OTIIMBBI, IBHKCHHE ITAHET
CoJsiHeYHOM CHUCTCMbI, PCAKTUBHOC JIBMKCHHC JXUBLIX OPIraHU3MOB
8.29  [TexHuueckue yCTPOWCTBA: CIIUIOMETP, TATYUKH MTOTOKCHHSI, PACCTOSHHS

1 YCKOPEHMSI, PAKETBI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHBI

9.1

KonebarenpHoe JABHXXCHUC. OCHOBHBIE XApaKTCPUCTHKH KOJIe0aHHi:
NCprUoa, 4aCTOTa, aMIINTYda

9.2

MareMaTUYeCKUii U IIPYKUHHBIN MasTHUKU. [IpeBpaliienne sHepruu npu
K0JIeOaTEIbHOM JIBUKEHUHU

9.3

38.TYX8.I-OH_II/IG KoJIeOaHMsI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

9.4

Mexanndeckue BOIHBL. CBOMCTBA MEXaHHMYECKUX BOJIH. HpOI[O.]'ILHLIC 151
[MOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb €€ pacCHpOCTpaHCHUA.
MexaHn4eCKre BOJIHEI B TBCPAOM TCJIC, CEHCMUYECKHE BOJIHBI

9.5

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

9.6

H(pa3ByK U yIbTpa3ByK

9.7

[IpakTHueckue paboThI:

OrmipesiesieHHe YacTOTBI M TEepUoJa KoJIeOaHWl MaTeMaTHu4ecKoro
MasTHHUKA.

OrnpeieneHne 4acToThl U Meproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA
ccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJIeOaHWH TTOIBEIIIEHHOTO K HUTH
rpy3a OT JJINHBI HUTH.

M ccnenoBanue 3aBUCUMOCTH TIEPHO1a KoJIeOaHUH TPY>KUHHOTO MasiTHUKA]
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Teproa KojieOaHUH TPy3a, MOJIBEIICHHOTO K|
HUTH, OT MacChl TPy3a U KECTKOCTU MPYXHUHBI. M3MepeHue yckopeHus
CBOOOIHOTO ITaIEHNUSA

9.8

Ddusznueckre SBICHUS B nmpupoac: BOCIPHUATUC 3BYKOB JXHWBOTHBIMH,
BEMIICTPACCHUC, CeMCMHUUECKIE BOJIHBI, IYHAMH, 5X0O

9.9

TexHUUECKHEe yCTPOMCTBA: 3XOJIOT, UCIOJIB30BAHUE YIIBTPa3BYKa B OBITY
1 TEXHUKE
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DJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI




10.1 [DnekrpomarnutHOE TONE. JIEKTPOMArHUTHbIC BOJHBL CBOWMCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  |[IIkana 31eKTPOMArHUTHBIX BOJH

10.3 [Dnekrpomarnuthas mnpupoga cBera. CKOpocTh cBeTa. BOIHOBBIC
CBOMCTBA CBETA

10.4  [[Ipaktuyeckue pabOTHI:
l13yueHre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIJIBHOTO
renedoHa

10.5 |@usmnueckue siBiICHHS B MPUPOJE: OHOIOTHYECKOE ICHUCTBHE BHIMMOTO,
yIbTPauoJE€TOBOrO U PEHTI€HOBCKOI'O U3JTy4E€HUI

10.6  [Texuuueckue ycTpOICTBA: HCIOIb30BAHHUE HICKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBSI3U

11 |CBETOBBIE SBJIEHU S

11.1  lyuesast mogens cBeta. ICTOYHHMKH CBETa

11.2  [[IpsmonuHeiiHOE pacpOCTpaHCHUE CBETA

11.3  |Orpaxenue cBera. Ilmockoe 3epkaio. 3aKOH OTPaKEHHsI CBETA

11.4  [[Ipenomsenue cBera. 3akoH mperoMiicHusi cBeTa. [loiHOE BHYTpEHHEE
OTpa’KeHHE CBETa

11.5 lunza. Xox nydeii B auH3e

11.6  [OnTtmueckas cuctema oToamnmapara, MUKPOCKOIA H TEIECKOMNA

11.7 ['ma3 kak onTryeckas cucremMa. BIM30pyKoCcTh U 1aJIbHO30PKOCTh

11.8  [Pasnoxenue Genmoro cBera B crektp. Ombitel HbroroHa. Croskenue
CHEKTpaJIbHBIX 1BETOB. Jlucriepcus cBeTa

11.9  [[Ipakruueckue paGoOTHI:
lccnenoBaHue 3aBUCUMOCTH YIjla OTPa)K€HHsI CBETOBOTO JIyda OT yIJa
najeHusl.
l13yueHne xapakTepUCTHK U300pakeHus IpeMeTa B IJIOCKOM 3epKaje.
lccnenoBaHue 3aBUCUMOCTH yTJila MPEJIOMIIEHUs CBETOBOTO JIy4a OT yIJia
[aJcHNUs Ha TPAHUIIE "BO3yX - CTEKIO".
[Tony4yeHne n300paXkeHUi C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI cOOMparoLien
UTHH3BI.
OnBITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnbITHl 0 BOCHPUATHIO I[BETA MPEAMETOB IMPU UX HAOIIOACHUU yepes
[IBETOBBIE (DMIILTPHI

11.10 |®usnueckue sBeHUs B npupoje: 3armenus Comnnia u JIyHbI, BETa TEJ,
ONTHYECKHE sBJIeHUS B arMmochepe (uBer Heba, pedpakmus, paayra,
MUDPAXK)

11.11 [TexHudueckue yCTpOICTBA: OYKH, MEPUCKOI, (hOTOAIMMApPAT, ONTHIECKHE
CBETOBOJIBI

12 [KBAHTOBBIE SIBJIEHN I

12.1  |Omsrre Pesepdopa u maneTapraast Mojens aroma. Mosens atoma bopa

122 |[Ucnyckanme w mornomieHue cBeta artoMoM. Ksautel. JluHeidaTbie
CHEKTPHI

12.3  [PagmoaktuBHOCTH. Asb(a-, 6eTa- u raMMa-U3ITyIeHHs

12.4  |Ctpoenue aromHoro siapa. HykionHast Mozienb aToMHOTO siipa. M30Tombl

12.5 |PagmoakruBHBIC mpeBpaiieHus. [lepuos moaypacmasa aTOMHBIX sep

12.6  [SInepublie peakiuu. 3aKOHBI COXpAHEHHS 3apPsIIOBOTO U MACCOBOIO YHCEI

12.7  [Dueprus cBsi3u aTOMHBIX sep. CBSA3b MAaCChl U SHEPIHU




12.8  |Peakimu cunresa u nenenust saep. Microunnku sHeprin CONHIA U 3BE3]T
12.9  |[SInepuas suepreruka. JleficTBHE PanOAKTHBHBIX U3IyYCHHI HA YKUBBIC
OpraHU3MBbl

12.10 [[IpaxkTuueckue paboThI:

HaluroieHre CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYy4ECHHUS.
lccienoBaHue TPEKOB: MU3MEPEHUE SHEPTUU YaCTULBI 110 TOPMO3HOMY|
nyTH (1o potorpadusim).

l13Mepenune painoakTuBHOTO (hoHa

12.11 |®usuueckue sABICHUS B MPHUPOJIC: CCTECTBEHHBIH PAIMOAKTHBHBIA (OH,
KOCMUYECKHE JIy4d, PaJlMOaKTUBHOE U3Iy4EHHE IPUPOJHBIX MUHEPAJIOB,
NIeiiCTBUE paJlMOAKTUBHBIX M3JIyYEHUN Ha OPraHU3M YeJIOBEKa

12.12 [TexHuueckue YCTPOMCTBA: CIEKTPOCKOIL, MHIAMBUAYAJIbHBIA IO3MMETP,
Kamepa BunbcoHna

IIpunoxenune

153.8. Jlns mpoBeaeHns: OCHOBHOTO TOCYapCTBEHHOT0 SK3aMeHa 1o (usuke (aanee - OI'D
1o (GU3MKe) UCTIOIB3YyeTCs NepedeHb (Koaudukarop) mpoBepseMbIx TpeOOBaHUN K pe3yibTaTamMm
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHON MporpaMMbl OCHOBHOTO 00mIero o0pa3oBaHusi u
AJIEMEHTOB COJEPKAHUS

Tabmnura 22.6

[Tposepsiembie Ha OI'D 1o pusnke TpeOoBaHUS
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(hOopMUPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U U
MO3HABAEMOCTHU SIBJICHUN TMPHUPOMABI, O POJIM SKCIEPUMEHTa B (DU3HKE, O
cuctemMooOpasyronieid ponu (GU3MKM B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHHA, 00 SBOIONUHN (PU3NUCCKUX 3HAHUH U UX POJIU B
[EJOCTHOW €CTECTBEHHOHAYYHON KapTHHE MHUpPA, O BKIIAJE POCCHUCKUX H
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
CYIIIECTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHOM TEOPHUH CTPOCHHUS
BElIeCTBa, O (PU3UUECKON CYIIHOCTH SIBJICHMA NMPUPOIbI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX );

YMEHHE Pa3IuyaTh SIBICHUS IO ONMKCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIHNX JaHHOE (PU3NUECKOE SIBICHHE;
YMEHHUE paclio3HaBaTh MPOSIBICHHE H3YYEHHBIX (U3UYECKUX SIBJICHUH B
OKpPYXKaroIlleM MUPE, BBIAEIASA UX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKU)




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

YMCHHUEC XapaKTECPHU30BaTh CBOMCTBa TCI, (1)I/I3I/I‘ICCKI/IG SABJICHUS U ITPOLECCHI,
HCIIOJIb3YA (l)yH,HaMeHTaJIBHBIC 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

Branenre ocHOBaMu METOZI0B HayYHOT'O MTO3HAHUS C YIETOM COOJIOICHUS
MpaBUJI OE30MMACHOTO TPYy/Aa:

HaOroieHne (PU3MUYECKUX SIBJICHUI: YMEHHE CaMOCTOSATENBHO COOMpPATh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOTO Habopa o0opynoBaHHS IO
WHCTPYKIIMU, OIMCHIBATh XOJ ONbITa M 3aIKChIBATh €r0 Pe3yJIbTaThl,
(GbopMyITUPOBAThH BHIBOJIBI;

NPOBE/ICHUE TPSIMBIX U KOCBEHHBIX HM3MEPEHHI (PU3UYCCKUX BEITHYHH:
yMEHHE  IJIJAHUPOBAaTh  M3MEPCHHS,  CAMOCTOSTEIBHO  COOHMpaTh
IKCIIEPUMEHTAJIBPHYIO YCTAHOBKY I10 HHCTPYKIHH, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHAJTM3UPOBATH MOJYYCHHBIC PE3YJbTAThl C YIETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

POBE/ICHHUE HECIIOKHBIX IKCIEPUMEHTATIBHBIX HCCIICIOBAHMIA;
CaMOCTOSITENILHO COOUPATh 3KCIIEPHUMEHTAILHYIO YCTAHOBKY U TIPOBOJMTH
UCCIICIOBAHKME 110 MHCTPYKIUH, MPEACTABIIATH MOJYYCHHBIC 3aBUCHMOCTH
Gu3nvecKux BEIUYMH B BUjAe TaOMMI W TpaduKOB, YUUTHIBATH
MOTPEIIHOCTH, JIeaTh BBIBOJIBI I10 PE3yJIbTaTaM HCCIICIOBAHUS

[TonrmaHMe XapaKTEpHBIX CBOMCTB (U3MYECKUX MOjENel (MarepuaibHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, MOJEIN CTPOSHHS Ta30B, KUIAKOCTEH U
TBEPABIX TEJl, IUIAHETAPHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX 751 00bsACHEHHS (PU3NYECKUX MPOLIECCOB

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 OMOpOil Ha HM3y4YEHHbIE CBOMCTBAa (U3NYECKUX SIBICHUH,
¢du3nyecKkue 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTU

YMeHue pemath pacyeTHble 3aauu (Ha O0a3e 2 - 3 ypaBHEHUI), UCTIOIb3YsI
3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIME (PU3UUYECKHE BETUUMHBI, B YACTHOCTH,
3alMUCbIBaTh KPAaTKOC YCJIOBHEC 3aaa4dM, BBIABJIATH HEAOCTAIOMINME JAaHHBIC,
BBIOMpATh 3aKOHBI M (OpMyNbl, HEOOXOIUMBIE JJIsI €€ pEeLIeHHS,
HCIIOJIB30BAaTh CIIPABOYHBIC OJAaHHBIC, IMMPOBOAWUTH pPACUCTBlI W OILCHUBATDH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUeHUs (PU3MuecKol BETUUMHBI; YMEHHE
ONpeAeNaTh pPa3MEPHOCTh (UINYECKOM BEIUYMHBI, IOJTYYEHHOH TNpu
pEILIEHNN 3aJa4n

YMeHue xapakTepru30BaTh IPUHIUIIBI I€HCTBUS TEXHUUECKUX YCTPONCTB, B
TOM 4YHclie OBITOBBIX MPHUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTUYECKUX
IPOIIECCOB MO UX OMHCAHUIO, UCITIOJIB3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX
SBJIEHUN ¥ HEOOXOIUMBbIe (PU3NUECKIEe 3aKOHOMEPHOCTH

10

YMeHue UChonb30BaTh 3HAHHUSA O (PU3UYECKHX SIBICHHUAX B MOBCEIHEBHOM
KHU3HU Ui oOecrieueHust 0€30MacHOCTH NPHU OOpaIleHUN C OBITOBBIMH
npubopaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/0pOBbI U




COOJIIOJIEHHSI HOPM HSKOJIOTMYECKOTO IMOBEJEHHSI B OKpYXarolled cpene;
NOHMMaHHE HEOOXOIMMOCTH TPHUMEHEHHUS JIOCTH)KCHUH (QHU3UKH U
TEXHOJIOTHH JUIsl pAlMOHATIBHOTO MIPUPOJOIIOIb30BAHUS

11 OmeIT moucKa, MNpeoOpa3oBaHUS W  NPEACTABICHHUS HHGPOPMAINH
(GUBHYECKOTO  COJEp)KaHUs C  HKCIOJIb30BaHWEM  HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA;

YMEHHE OIEHUBATh JOCTOBEPHOCTHh MOTYyYECHHOW HMH(POPMAIUN HA OCHOBE
UMCIOIINXCS 3HAHUH U JIOTIOJTHUTEIBHBIX HCTOYHHKOB;

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

BJIaJicHHE 0a30BBIMH HaBBIKAMHU MPeoOpa3oBaHusi WHPOPMAIIUU U3 OJTHOM
3HAKOBOW CHCTEMBI B JIPYryi0; YMEHHE CO37aBaTh COOCTBEHHBIC
MUCHMEHHBIC U YCTHBIC COOOIIIEHUS HAa OCHOBE HH(DOPMAITHH 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 JaBWKeHHE. MarepuanpHas Touka. Cucrema  OTcUera.
OTHOCUTENBHOCTD IBU>KEHHS

1.2 PaBHOMEpHOE 1 HepaBHOMepHOe aBrkeHHE. Cpenssist ckopocTs. Dopmyna ais
BBIYMCIICHHS] CPETHEN CKOPOCTH:
vV=—
t
1.3 PaBHOMEpHOE NPAMOIMHENHOE IBH)KEHHE. 3aBHCHUMOCTh KOOPAWHATHI T€la OT

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

['paduku 3aBUCUMOCTH OT BpPEMEHHU JJsi NPOEKLUUU CKOPOCTH, MPOEKLIUU
NEepPEMEIICHHS, IIyTH, KOOPAWHATBl IIPU PABHOMEPHOM  IIPSIMOJHUHEWHOM
JIBHKEHUH

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

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

@opMynbl I OPOCKUUU NEPEMENICHUs, NPOECKIUU CKOPOCTH M IMPOECKLIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABUKECHUU:




t2
sx(t):vOX-t+aX-E,

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

['paduku 3aBUCUMOCTH OT BpPEMEHHM [UIsl TMPOEKIUH YCKOPEHHUS, IPOEKLIUU
CKOPOCTH, IPOEKIMM IE€PEMEILIEHUsI, KOOPAMHAThl IPH PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBM>KEHUU

1.5

CBoOonHoe manenue. Gopmynibl, OMUCHIBAIOIINE CBOOOJHOE MaJieHHWE Teia Mo
BEpPTUKAIIU (JIBMKEHHE TeJIa BHU3 UJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3EMIIN).
['paduku 3aBUCUMOCTH OT BPEMEHH [UIsl MPOEKIUH YCKOPEHHUS, NPOEKIUU
CKOPOCTH M KOOPAMHATHI IIPU CBOOOTHOM MaJCHHUH TeJa IO BEPTUKAIN

1.6

CkopocTh paBHOMEpPHOTO [BIDKEHHUS Tela M0 OKPYXHOCTH. Hampanenue
CKOpOCTH.

dopmynia Ui BBIYHCICHHS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH W IEPHOJ
oOpareHus:

27R
vV="nr,
T

LlenTpocTpeMuTenbHOEe  yckopeHue. HampaBieHune IEHTPOCTPEMHUTEIBHOTO
yckopeHusi. Dopmyina JTsi BRIYUCIICHUS YCKOPCHHMS:

V2

& =7

®opmyina, cBsI3bIBatoLIas IEPUOJ U 4YaCTOTY OOpallleHus:

1.7

1.8

Cwuta - BekTopHas pusudeckas BennuruHa. CI0KeHHE CHIT

1.9

SIBnenne nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—

F=m-a.

CoHanpaBlI€HHOCTh BEKTOpPa YCKOPEHHMS TeJla U BEKTOpa CHJIbI, IEUCTBYIOIIEH Ha




TECJI0

1.11

B3aumoneiictue tein. Tperuii 3akod HeroToHa:

— —

F2—>1 = _F1—>2

1.12

TpeHHe IIOKOA U TPEHUEC CKOJIBXCHUS. (DOpMYJ'Ia JJI1 BBIYHUCIICHHUA MOAYJIA CUJIbL
TPCHUS CKOJILKCHUA:

F,=u-N

1.13

Hedbopmaruss Tenma. Ynpyrue u Heynpyrue nedopmainuu. 3aKoH ynpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMHpHO@ TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

F :G-—mlF;ZmZ.

Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®dopmyna a7l BBIYUCICHUS CUJIBI TSKECTU BOJIHM3U MOBEPXHOCTH 3EMIIH:
F =mg.

JBrxenue manet Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecoMocTs
U TIeperpys3Ku

1.15

I/IMHYJ'IBC TECJIa - BCKTOPpHAasA (1)H31/I‘{CCKa$I BCINYHHA.
p=mv

HMI1ynbC CUCTEMBI TEIL.
N3menenue ummyibca. IMmynsce cuisl

1.16

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

PeaxkTnBHOE ABMKEHIE

1.17

Mexanundeckas pabora. @opMyina Jj1s1 BEIYUCICHUS pa0OTHI CHUITBI:

A=Fscosa.

Mexann4deckas MOIITHOCTb:

1.18

Kunetndeckas ¥ NOTCHIMAIILHAS SHEPIHSL.
dopmyina 1 BBIYUCICHNUS] KHHETUYECKOU SHEPIUHU:




TeopeMa 0 KHHETHYECKOW SHEPIUH.
@dopmyna JUis BBIYMCIEHUS MOTEHIMAIBHONM SHEPIUU Teja, MOAHATOrO0 Haj
3emieit:

Ep = mgh
1.19 |MexaHuueckasi YHEPIHs:

E = Ex + Ep.

3aK0oH COXpaHEHHUS MEXaHW4YecKoW sHepruu. dopmyra s 3aKOHA COXpaHEHUs

MEXaHUYECKOM SHEPTUU B OTCYTCTBHUE CUJI TPEHHUS:

E = const.

[IpeBpainienne MEXaHMYECKOW SHEPTUHU TIPU HATTMYUHU CHIIBI TPEHHS
1.20 |IIpocTbie MexaHU3MBI. "30JI0TOE MPABIIIO" MEXaHHUKH.

Poryar. MomeHT cHIIbL:

M = FI.

YcnoBue paBHOBeCHUS pblyara:

Mi+ M2+ ...=0.

[MoaBMXHBIN U HEMOABUKHBIN OJIOKH.

_ A1one3Ha;1
KIII mpocThIX MEXaHU3MOB, n=
AvanaquHaﬂ

1.21 |[daBneHue TBEpIOToO Tema.

®dopmyrna 17151 BHIYUCIICHUS JTaBJICHHS TBEPAOTO Teja:

JaBnenue raza. ATMocepHOe TaBiIeHHUE.

['uapocTtaTdeckoe aBieHUE BHYTPH JKUJIKOCTH.

®dopmyrna 17151 BBIYUCICHHS TaBJICHHS BHYTPU KUIKOCTH:

p =p gh + paTM

1.22  |3axon [lackans. ['mapaBnuueckuit mpecc
1.23 3akoH Apxumena. Dopmyna Uil ONPEACIICHHUS BBITAJKUBAIOIIECH CHJIBL,

JICUCTBYIOILEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTh HJIM Ia3:




FApX. =pgV.

Ycnopue miaBanus Tena. [1lnaBanue CYJO0B 1 BO3AYXOILIAaBAHUC

1.24

Mexannueckue KoneOaHUs. AMIUIMTYIA, TEPUOA U YacToTa KOJICOAHHIA.

1

T

®opMyiIa, CBA3BIBAIOIIAS YACTOTY M HEpHOJ Kojebanuii: 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 TONEpEYHbIe BOJNHBI. J[IMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

A=v-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, KOd(hGUIIMEHTa TPEHHUS CKOJbXKEHHs; pabOThl CHIIBI TPEHUS, CHUIIBI
YOPYrOCTH; CpPeIHEH CKOPOCTU IBUMKEHUS OpycKa MO HAKJIOHHOM IIOCKOCTH;
ycKopeHus Opycka mpH ABMXKEHUHU 10 HAKIIOHHOW TMIIOCKOCTH; YaCTOTHI U TIepro/ia
KOJIeOaHU MaTeMaTUYeCKOro MasTHUKA, YacTOThl M TepHojia KoJieOaHu
MPYKHHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICWCTBYIONIETO Ha phIyar; paboThl CHIIBI
YOPYTOCTH MPHU MOIHEME TPYy3a C TOMOIIBIO HEMOABMYKHOTO 0JI0Ka; pabOThI CHIIBI
VIPYTOCTH MPHU MOIHEME IPy3a C OMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOTPYKEHHOM YacTu
TeJa ¥ OT IUIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUIIBI OT
MacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS U OT
pO/la MOBEPXHOCTH; CUJIbI YNPYTOCTH, BO3HUKAIONIIEH B MPYKUHE, OT CTENEHU
nedopmaiuu MpYy>KUHBI; YCKOPEHHsT OpycKa OT yrila HakJIOHA HaIlpaBJIsIOIICH;
nepuoa (4acToThl) KoJeOaHW HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Tepuoja
KOJIeOaHU MPY>KHHHOTO MasiTHUKA OT MAacChl TPy3a U KECTKOCTHU TPYKHUHBI;
HCCIICTIOBAaHNE HE3aBUCUMOCTU TMepHoJa KoieOaHWN HUTSHOTO MAasTHHKA OT
Macchl Ipy3a.

[IpoBepka ycrnoBus paBHOBECHSI pblyara

1.30

®dusnueckue SABICHHUS B IIPUPOJE: INPUMEPHI 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 JIBM)KCHHME KMBBIX OPTaHM3MOB, PhIYard B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JaBJICHHUs Ha JKUBOM OpraHu3M, IJIaBaHUE pbIO, BOCHpPHUSATHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMHUUYECKHUE BOJIHBI, IlYHAMH, 9XO

1.31

TexHuuyeckue ycTpoWCTBa: CIHUIOMETP, AATYMKU IOJIOKEHMSI, PACCTOSHUSA U
YCKOpEHHUS, JAWHAMOMETp, NOJIIWIHUKH, PaKeTbl, pblYar, TIOABWKHBIA U
HETOABIKHBIA OJIOKH, HAaKJIOHHAs IUIOCKOCTb, NPOCTbIE MEXaHU3MbI B OBITY,
cooOmraromuecst Cocybl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKHM Mpecc,




MaHOMETp, OapoMeTp, BBICOTOMEP, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
2.1 OcHOBHBIE [10JIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH CTPOEHUS BELIECTBA.
Mogenu TBepAOro, JKUAKOTO U Tra3000pa3HOrO COCTOSHHUM  BEIECTBA.
Kpucrannuueckue u amopgHbIe Tena
2.2 JBwxkenne wyactuy BemectBa. CBA3b CKOPOCTH JBMJKEHUS YacTHIl C
Temneparypoil. bpoynoBckoe nBmwxenue, muddysus
2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TemioBoe paciIupeHue U cxatue
2.5 TennoBoe paBHOBECHE
2.6 Buyrtpennss sueprusa. Pabora u Temonepenaya Kak CIOCOObI HW3MEHEHUS
BHYTPEHHEH 3HEpruu
2.7 Bunp! Teronepeaaun: TeIONPOBOJHOCTh, KOHBEKIMS, U3y4eHUE
2.8 Harpeanue u oxnaxnenue ten. KonuuecTBo TenaoThl. Y AenbHas TEINIOEMKOCTb:
Q=cm(tz - t1)
2.9 3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOTO
OanaHca:
Qi+Q2+..=0
2.10 |Hcnapenue u KoHjaeHcauus. V3MeHeHHe BHYTpEHHEW SHEpruu B Mpoliecce
UCIIapeHuss M KOHJeHcaunu. KumeHwe KUAKOCTH. YIenbHas TemoTa
napooOpa3oBaHMs:
m
2.11 | BmaxHOCTh BO3IyXa
2.12  |IlnaBieHue ¥ KpUCTAUTH3ANWSA. MI3MeHeHNe BHYTPEHHEH SHEPT U TIPH TUIABICHUH
Y KpUCTAJUIM3ALMH. Y AeTbHAs TEIUIOTA MIJIaBJICHHUS:
m
2.13 | BHyTpeHHss SHEPTHUsl CTOPaHHS TOILIMBA. Y IETbHAs TEIJIOTa CTOPAHUS TOTUTHBA:
m
2.14  |TIpunnuns! padots TerwtoBsix apurateneil. KIT/ rermmoBoro asurarens




2.15

[IpakTrueckue paboThI

W3mepenue ynenpbHONW TEIUIOEMKOCTH METAUIMYEeCKOTO IMJIMHAPA; 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 BO3yXa, YI[CHBHOﬁ TCILJIOTHI IIJIaBJICHUA JIb/1A.
HccnenoBanre W3MEHEHHS TEMIIEPATypbl BOJBI IPH Pa3IMYHBIX YCIOBUSX;
SIBIICHUSI TETUIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW U TOpSiUEH BOJIBI; Mpoiiecca
UCTIAPCHHSI

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

2.17 | TexHuueckue yCTpPOMCTBA: KANWJLISPBI, IPUMEPhl MCIOJIB30BAHUS KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETP, AATYUK TEMIIEPATYpPHI, TEPMOC, CHUCTEMA 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 AIEKTPUUECKOTro 3apsaa

3.4 Onexkrpuueckoe none. HampsokeHHOCTh 2nekTpuueckoro mnoss. IIpuHnmn
CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocutenu »snexrpudeckux 3apsgoB. [lelicTBUE SIEKTPUYECKOro TIOJS HaA
ANIEKTpUYecKue 3apsabl. [[pOBOIHUKN U TUANEKTPUKH

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 COCTUHEHHUE TPOBOTHUKOB:

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

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

CMenranHbIe COCAUHCHUS ITPOBOIHHUKOB

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

3.11 |3akon [xoyns-JleHna:
Q=1 -R-t

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

3.13 |MaruutHoe TOJie TIOCTOSIHHOIO MarHuta. B3aumoneicTBHE MOCTOSIHHBIX
MarHuTOB

3.14 | [IeficTBME MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM

3.15 | Omuprrer Dapages. SIBneHue nekTpoMaranTHON nHAYKIWU. [Ipaswio Jlenna

3.16 |IIpakTudeckue pabOTHI
W3MmepeHne  2JIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPa;  MOIIHOCTHU
AIIEKTPUYECKOTO TOKA; paOOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE
(pe3ucTopsl, JaMIIOYKa), OT HANPsSIKEHUS Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT AJUHBI IPOBOJHUKA, TUIOUIAJAN €TI0 MOMNEPEYHOr0 CEUYECHHS U
YIIE€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuia A JIEKTPUUYECKOTO HAMPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TPOBOJHUKOB; MpaBHUia ISl CHUJIBl AJIEKTPUYECKOTO TOKa MpHU
napauieTbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKa)

3.17 |®usnueckue SBICHUS B TPUPOJNE: DJICKTpPUUECKHUE SBIEHUsS B aTmocdepe,
JJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMJu, Jpeid MoIoCcoB,
POJIb MATHUTHOTO TOJISI JIJ1S1 )KM3HU Ha 3eMiie, MOJSIPHOE CUSIHHE

3.18 |TexHuueckue yCTpOMCTBA: DSIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIEKTPUYECKOW  DHEPIUH,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPHL,
HarpeBaTeNbHBIE AIEKTPONPUOOPHI (TPUMEPHI), STCKTPUUECKUE TIPETOXPAHUTEIIH,
3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb TTOCTOSTHHOTO TOKA, T€HEPAaTOp MOCTOSHHOTO
TOKa

3.19 |DnekrpomarHuTHBIC BOJHEL [1IKkama 3IeKTpOMarHuTHBIX BOJTH

3.20 |JIyueBas mojmenb cBeTa. [IpsMonnHetHOE pacipocTpaHEHHE CBETa

3.21 |3akon orpaxkeHus ceta. [Imockoe 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 ONTUYECKON CHIIBI coOMparomeil JHUH3bI; (HPOKYCHOTO PaCCTOSHHS
coOuparomieid JUH3bI (110 CBOMCTBY paBEHCTBA pa3MEpoOB IMpeaMera u
n300pakeHusI, KOTJa MPEIMET PACIOJOXKEeH B JBOHHOM (OKyce), IMOoKazaTels
MPEIOMIICHUS CTEeKIIA.
HccnenoBanue CBOMCTBA N300paKCHHUSI, TIOTYYCHHOTO C TTIOMOIIBIO COOMpArOIICi
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 atMochepe (1BeT HeOa, pedpakuus, pagyra, MEPax)

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

4 KBAHTOBUGIE SABJIEHUA

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

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. IlnanerapHas Moens 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 dusnueckue SBJICHUS B TPHUPOJE: €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
KOCMHYECKHE JIy4d, pPaTUOAaKTUBHOE H3IIy4YCHHE TPUPOJHBIX MHHEPAJIOB,
NeiCTBUE paIMOAKTUBHBIX U3ITyUY€HUH Ha OPraHU3M YelIOBeKa

4.7 TexHuueckue ycTpoicTBa: CHEKTPOCKOI, WHAWBUAYAIBHBIA TO3UMETpP, KaMmepa

BI/IHLCOHa, AACpHasd DOHEPreTuKa




