IIpunoxkenne k Paboueil nporpamme
OCHOBHOI'0 00111er0 00pa30BaHus
no ¢pusuke (0a30BbIi YPOBEHbD)

INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPAEMBIX TPEGOBAHWM K PE3YJIbTATAM OCBOEHHS OCHOBHOH
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOT'O OBIIETO OBPA3OBAHUS U
SJIEMEHTOB COJAEPKAHUS 110 PU3UKE

Jlyis ipoBeIeHUs] OCHOBHOT'O TOCYAapCTBEHHOTO dK3ameHa 1o ¢usuke (namee — OI'D mo
¢u3uKe) MUCHoab3yeTcs nepedeHb (Koau(pUKaTop) MpOBEepsAEMBbIX TPeOOBaHUN K pe3yibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHusi u
HIIEMEHTOB CO/ICPIKAHMUSL.

HpOBepﬂeMble NMPEAMETHDBIC PE3YyJIbTAaTbl OCBOCHUSA OCHOBHOHM

oOpa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusl
7 kaacce

Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro

oOpa3oBaTeIbHOIT MPOrpaMMBbI OCHOBHOI'O 0011er0 00pa3oBaHUs
pe3yJibTaTa

1.1 HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

10 pasiinvdaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSIBIEHHE HW3YYEHHBIX (U3NYECKUX SIBJICHUH B
13 OKpY’KaloIlleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tel U (pU3MUECKHUE SIBICHUS,
UCTONB3ysd (U3MYECKHe BETUYMHBI, NpPU ONMCAHUM IPABUIBHO
TPakTOBaTh (U3UYECKUH CMBICI HCIOIb3YEMbIX BEIMYMUH, HX
1.4 00O3HaYeHUssT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOIUTh
(opMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYIO0 BEIHUHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yYSHHBIX 3aBUCMOCTEH

(hbU3UYECKUX BETMYUH

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBJICHUS U TIPOIECCHI,
15 HCNOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa ¥ 3alHCHhIBAaTh €r0 MaTeMaTH4eCcKoe

BBIPAKCHUE

OOBSCHATH (PU3UYECKHE SBICHUS, MIPOILIECCHI U CBOWMCTBA TEIl, B TOM

1.6

Yylyclie MU B KOHTEKCTE€ CHUTYalMil MPakTHKO-OPUEHTHPOBAHHOTO




1.7

1.8

1.9

XapakTepa: BBIABIATb NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 | — 2 JorMyeckux miaroB ¢ omopoi Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

pemath pacu€THbie 3a1aud B 1 — 2 nelcTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBatoOlME (DU3MUECKHE BEJIIMYUHBI: HAa OCHOBE
aHajM3a yCJIOBMS  3a/Jauyd  3alUChIBaThb  KpPaTKOE  YCIIOBHE,
MOJICTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYIbl U TNPOBOJIUTH
pacy€Thl, HaXOJIUTh CIPABOYHBIC JIaHHBIE, HEOOXOIUMBIE ISt
peuieHus  3agad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hU3HYECKON BETUIMHBI

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(¢u3NYeCKUX METOJI0B, B OIMCAaHMM UCCIEIOBaHMUS BBLIENIATH
IIpOBEpSIEMOE  NPENIoJIOKEeHUe  (TUIOTe3y),  pas3auyarh U
UHTEpIPETUPOBATh MOJTyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢usnyeckux  cBOcTB  Tem:  (opMmynupoBaThb  IpOBEpsEMbIE
MPENIOJIOKEHNs, COOUpaTh YCTaHOBKY M3  MPEIOKEHHOIO

O60py,[[OBaHI/I$[, 3allMChIBATh XO/J OIIbITa 1 (bOpMy.]'II/IpOBaTB BBIBOBI

1.10

1.11

1.12

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMMCHIBATH MTOKa3aHUs MPHOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOAUTHh MCCIENOBAaHUE 3aBHUCHUMOCTH OJHOW  (pusHueckoi
BEJIMYUHBI OT JPYro¥ C WCIOJIb30BAaHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUJIAHUPOBAHUU Y4eOHOTO HCCIEI0BaHUS, COOMpATh
YCTAHOBKY U BBIINOJHATh HU3MEPEHHUs, CIENys IPEIOKEHHOMY
IaHy, (UKCUpPOBaTh pPE3yJabTaThl IOJTYYEHHONM 3aBHCHUMOCTH
(GU3NYECKUX BEMYMH B BHUJIE MPEATIOKEHHBIX TaOIHIl U TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCICAOBAHUA

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (HU3UYECKUX BEIUYUH, CIEIYs
NPEAJIOKEHHON  MHCTPYKLMH: TIPU  BBINOJHEHUU HWU3MEPEHHI
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCISATH 3HAUCHUE

HCKOMOM BEITNYHNHEI




1.13

1.14

1.15

coOmolaTh TpaBWiIa TEXHUKKA Oe30macHOCTH mTpu  paboTe ¢

n1abopaTopHbIM 000pyI0BaHUEM

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHHUYECKUX
YCTPOMCTB, XapakTE€pU30BaTh MPUHLMIBI JEHCTBUS HN3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO MX OIHCAaHUS,
UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SBICHUN U

HeoOxoIMMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEPHl (HaXoAWTh WH(MOpPMANHUIO O TpHUMEpax)
MPAKTUYECKOTO0  HCMOJIb30BaHMs ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil OoOecredyeHus: Oe30mMacHOCTH  TpH
oOpamieHun ¢ npubopaMHd U TEXHHYECKUMH YCTPONCTBaMH,
COXPAHEHHS 3J0pOBbS M COOJIOAEHHUS HOPM 3KOJOTHYECKOTO

MOBE/ICHUS B OKPYXKAIOIIe cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOHMCKOBBIM 3allpOoCOM, Ha OCHOBC
HMEIOIIUXCS 3HAHUM U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOXKET OBITh HGHOCTOBepHOﬁ

1.17

1.18

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAay4YHONOIYJISIPHYIO ~ JIUTEparypy (U3MYECKOro  CoJepKaHMs,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTu WHTepHer, BiageTh
npuéMaMu KOHCIIEKTUPOBaHUs TEKCTa, npeoOpa3oBaHus

“H(pOpPMaIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(OpPMAIUK (PUIUIECKOTO
CoJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NMpPU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(bl/ISI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHWH  yYEOHBIX TPOEKTOB W  HCCIEIOBaHUUN
pacmpenenaTh O00S3aHHOCTH B TPYIIe B  COOTBETCTBUH C
NOCTAaBJICHHBIMHA 3aJadyaMH, CJICIWTb 3a BBINIOJHESHUEM INIaHa
IEHCTBUIM, aJeKBaTHO OILIEHMBaTh COOCTBEHHBIM BKJIad B
NCATCIIBHOCTDH I‘pyr[l'[hl, BBICTpaI/IBaTI: KOMMYHI/IKaTI/IBHOe

B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYXKAIOIINX




Kon
NMpoBePsSIEMOro
pe3yJbTara

1.1

1.2

1.3

8 kiaacce

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh MTOHATHUSA

pasinyaTh SBIEHUS II0 OIMCAHUIO UX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3NUECKOE SBICHUE
pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,

MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MpU3HAKK) PUZNUECKUX SIBICHUN

1.4

OINUCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUSA,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NPU ONMHCAHUH TPABHILHO
TPaKTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEJIMYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa WM 3allMChiBaTb €ro MareéMaThu4d4cCKOC

BBIPA)KCHHE

OOBACHATH (PU3UUYECKHE MTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluii MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noruyeckux maroB ¢ mMomouibio 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3nuecKux sBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynbel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3a/JlauM 3alHChIBATh KPATKOE YCIOBHE, BBISBIATDH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aJadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHI U
CpaBHMBATh IIOJIyY€HHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA




1.8

1.9

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3MYECKUX METOJOB, WCIOJB3ys OINHUCAHWUE HCCIICIOBAHMUS,
BBIJIETISITH IPOBEPSEMOE MIPEIOJIOKEHHE, OLICHUBATH MPAaBUIBLHOCTh

nopsaaKa ImpoBCACHHUA UCCIICA0BAHUA, ACTIATh BHIBO/IbI

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WM
¢u3nuecKkux  CBOWCTB  Tell:  (OPMYNIHpPOBATh  MPOBEPSIEMbIE
NPENoJI0KEeHNsl, CcOOUpaTh YCTaHOBKY U3  IPEAJIOKESHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBIIIOJHATh IPSIMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATH
pe3yabTaThl U3MEpeHUul ¢  yuéToM 3aJaHHOW  aOCOIIOTHOMN

MOrPETHOCTH

MPOBOJIUTh  HCCIIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UYECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHUus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
Pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH B BUI€ TaOJIUI] U rPpadUKOB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEIys MNPEIJIOKEHHOW HWHCTPYKUIHH, W BBIYUCIIATH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJICHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclegoBaTelbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHHS

QJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

MPAKTUYECKOTO0  MCMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B




1.17

MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIpH
oOpameHun ¢ TpubOpaMud U TEXHUYCCKUMH  yCTPOWCTBAMHU,
COXpAaHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUI U MTyTEM CpaBHEHHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATH HH(POpPMAIHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOﬁ WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJIEp’KaHUs, CIPAaBOYHbIE
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHust HHPOPMAIIUHN U3 OTHOM

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

Kon
NpoBepPsIeMOro
pe3yJjabTara

1.1

1.2

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YyCTHBIE
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COAEepKaHUS, B TOM YHCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl TPOEKTHOMN UITM UCCIEN0BATEIbCKOM ACITENIbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM MOHATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTalMeN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

9 kJacc

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY>KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBJICHUS B IPUPOJE,




1.4

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOUINE JaHHYIO (U3UYECKYI0 BEIMYHMHY C
JIPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCMOCTEMN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA M 3alMCBIBaTh €r0  MaTeMaTUYeCKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemars pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3allUChIBaTh KPAaTKOE YCJIOBME, BBIABIATh HEAOCTAIOIIUE WIIH
M30BbITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOANMBIE
JUI PeUIeHus, TPOBOJAUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYEHHOT0 3HAYeHUS (PU3MUECKON BEITMUNHBI

pacro3HaBaTh MpOOJEMBbI, KOTOPblE MOXKHO PELIUTh IMpPU TOMOIIH
(U3HUECKUX METOJIOB, UCIIOJIB3Ysl ONTMCAHUE UCCIIEIOBAHUSI, BBIICIIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECIOBaHUs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI I10 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(hU3MUECKUX CBOMCTB TEIll: CAMOCTOSATEIHHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO0 HabOpa 00OpPYIOBaHMS, OMMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUE H3MepseMOol BeIHYuHBI ((OKyCcHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATH BHIOOP crocoda

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY ¥ BBINOJHATh HW3MEPEHHS, CIEAys MPeII0KEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3yJNbTaThl C YY4E€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUH YueOHO-MPAKTHUECKUX
3a]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPAaKTHYECKOTO  WCIIONIb30BAaHUS  (PU3WMUYECKUX  3HAHUA B
MOBCETHEBHOM KM3HU Uil obOecriedeHus: Oe30MacHOCTH  IpH

oOpamieHuu ¢ mnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOSATENBHO (HOPMYITHPYsI TOMCKOBBIN 3a1pocC,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coZiepKaHus, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIH
HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJBb30BAaTh W3YYCHHBIM ITOHATUMHBIM ammapar H3y4aeMoro
pa3zaena (U3MKA U COMPOBOXKJIATh BBICTYIJICHHE Ipe3eHTaLuel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




IIpoBepsieMble 3JIEMEHTHI COJIEPKAHUS

7 kaacce

Kon
pa3iena

Kon

IJIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®duzuka — Hayka O 1npupoje. SIBiIeHHUS TPHUPOJBIL.
®dusznuecknue  SABIEHUSA:  MEXaHMUYECKHE,  TEIUIOBHIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

1.2

®dusnueckue BenuuuHbl. M3Mepenue Gpu3nyeckux BETUUUH.
@usnueckue  npubopel.  IlorpemmHocts  W3MEpeHUH.
Me:xyHapoHas cucTemMa eIMHULL

1.3

1.4

1.5

EcrecTBeHHOHAy4HBIII METOJl TO3HAHUA: HAOIIOJCHHUE,
IIOCTAaHOBKaA Haquoro BOHpOC&, BBIIBMKCHHUE THUIIOTE3,
SKCIIEPUMEHT IO  MPOBEPKE  THUIIOTE3, OOBICHECHHE
Ha0I101a€EMOT0 SIBJICHUS

Onucanne GU3NUECKUX SBICHUN C TOMOIIBIO MOJIEIEH

[TpakTuyeckune paboOTHI:

W3mepenue pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
Onpenenenue pasMepoB MabIX TEJ.

N3mepenne Ttemmeparypsl IpU IOMOIIMA KUIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUU BEILIECTBA

2.1

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepshl.
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

2.2

JIBuxenue dactuy BemecTBa. CBsI3b CKOPOCTU JIBUYKEHUS
yacTUL[ C TeMmIeparypod. bBpoOyHOBCKOE  JIBHIKEHHE,

T dy3us

23

2.4

2.5

2.6

BzanmopeiicTBHE YacTHUIl BEIIESCTBA: NPUTSKCHUC U
OTTAJIKUBAaHHUEC

ArperatHple COCTOSIHUS BEIECTBA: CTPOCHHE Ta3o0B,
KUAKOCTeW W TBEPABIX  (KPUCTAJUIMYECKUX)  TeEI.
B3anmocBA3p MeEXIy CBOWCTBAaMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M HX ATOMHO-MOJIEKYJISPHBIM
CTPOEHUEM

OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTudeckue paboTHI:

Onenka  jgumamerpa  aromMa  METOIOM  psnaoB  (c
ucrnonb30BaHueM Gotorpaduit).

OMBITHI 0 HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnBITH 0 OOHAPYKEHUIO ACHCTBHSI CHUJI MOJICKYISIPHOTO
TIPUTSDKESHUS

JIBWDKEHUE U B3AUMOJIEMICTBUE TEJI

3.1

Mexanundeckoe IBuxeHUE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE
JBW)KECHUE

32

Ckopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
JBIDKCHNHU. PacuéT myTH 1 BpeMeHU JIBH)KECHHS




SBnenne mHepuuu. 3aKOH WHEpUuU. B3anmoneicTBue ten
33 KaK IPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHHUA Tell. Macca
KaK Mepa HHEPTHOCTH Teja

IInoTtHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM

34 MOJICKYJ B €IUHUIIE 00bEMa BelecTBa

3.5 Cuna Kak XxapakTepUCTHKa B3aUMO/IEHCTBHUS TEI

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
MOMOIIbIO JUHAMOMETpA

3.7 SIBnenue TAroreHus W cwia TskecTH. Cuila TSXKECTH Ha
Ipyrux mianerax. Bec rena. Hesecomocts

33 Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHUE NoKos. TpeHue
B IIPUPOJIC U TEXHUKE

39 CnoxxeHue cuj, HaNpaBICHHBIX IO OJHOM MPSIMOM.

’ PaBHOnelicTByIOIIAs CUIT

[TpakTuueckue paboThI:
Omnpenenenne cKOpoCTH PaBHOMEPHOTO JBMKEHUS (ILIapuKa
B JKUJKOCTH, MOJENHU 3JIEKTPUYECKOTO aBTOMOOWIISL U TaK
nanee). OrmpenesieHne CpeAHE CKOPOCTH CKOJIbXKEHUS

310 Opycka wWiIM IIapuKka [0 HAKJIOHHOW  IJIOCKOCTH.

Onpenenenue  MIOTHOCTH — TBEpHoro  tena.  ONBITHI,
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTsKeHus
(nedpopmanuu) NpyKUHBI OT TMPHIOKEHHON CUIIbI. OTBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIbl TPEHUS CKOIbKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN

@dusnveckre SBICHUS B TPUPOJE: NPUMEPHI IBIKCHUS C
3.11 Pa3IMUHBIMM CKOPOCTSIMU B JKMBOM M HEXHBOW IpUpOJE,
NEViCTBHE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporcTBa: AMHAMOMETP, OIIIUITHUKI

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenne tBEpmoro Ttena. CrnocoObl yMEHBIIEHUS U

4.1
YBEJIMUCHUS JTABJICHUS
49 JlaBienne ra3a. 3aBHCHMOCTH JIaBJICHUS raza OT 00BEMA,
' TEMIIEpaTyphl
43 [lepenaya naBneHUs TBEPABIMH TENaMH, >KUIKOCTIMH U

razamu. 3akoH [lackansa. [THeBMaThnueckre MaInHbl

3aBHUCHUMOCTD JaBJICHUS KNUOKOCTHU oT I‘J'Iy6I/IHBI.
4.4 I'unpocratudeckuii mapagokc. CooOmiaronecs: COCy/bl.
FI/II[paBJ'II/I'-IeCKI/Ie MEXaHU3MBbI

Atmochepa 3emnm u atmochepHoe mamieHue. [IpuamabI
CYIIECTBOBAHMS BO3AYIIHON oOomouku 3emiu. OmbIT

45 Toppuuemnu. 3aBUCUMOCTh aTMOC(HEPHOTO MAABICHHS OT
BBICOTHI HaJ] YDOBHEM MOPS

16 N3mepenne armocheprnoro masienus. [Ipubopsr st
U3MEpeHusi aTMOC(EepHOro J1aBICHHUs

47 JleficTBHe KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEIIO.

Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

4.10

[TpakTrueckue pabOTHI:

HccnnenoBanue 3aBUCHMMOCTH Beca Tella B BOJE OT 00bEMa
MOTPYKEHHOM B JKUAKOCTh dYacTu Tena. OnpeneneHue
BBITAJIKUBAOLIECH  CWJIbL,  JICHCTBYIOLIEWM Ha  TEIO,
MOTPY’KEHHOE B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIECH HA TEJIO B )KUIKOCTH,
OT Macchl Tena. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIO B )KUIKOCTH,
oT 00béMa MOrpyKEHHOH B >KHIKOCTh YacTH Tejla WU OT
IJIOTHOCTU XuAKOCTH. KoHCTpynpoBaHue apeomeTpa WU
KOHCTPYHUPOBAHUE JIOJIKH u omnpeaeseHue eé
rpy30N0AbEMHOCTH

®dusnueckue SBJICHUS B MPUPOJE: BIUSIHUE aTMOC(HEPHOTO
JTaBJICHUS HA )KMBOM OpraHusM, IJIaBaHuE pbl0

4.11

TexHuueckue YCTpOMCTBa: cooOIArOIIMecs  COCY/BbI,
YCTPOMCTBO  BOJONpPOBOJA, THUIAPABIMYECKUH  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOW HAacoc,
apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora
5.2 Mexanuueckas MOILIHOCTE
53 [TpocThie MEXaHUBMBI: phIYar, OJ0K, HAKIOHHAS TIOCKOCTb.
) IIpaBuno paBHOBecHsI ppI4ara
54 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJIOKY
«3o07m0T0€ TpaBUIO» MexaHUKU. KoapuuueHT mosiae3Horo
5.5 neiictBus MexaHu3MoB. IIpocTble MeXaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTennmanpHas SHEPTUM TEJa, MOTHATOTO Ha 3eMIIEN
5.7 Kunernueckas 3Heprus
> 53 [TonHass MexaHudeckass HHEpPrus. 3aKOH W3MEHEHHS U
' COXpaHEHMsI MEXaHUYECKON S3HEPTHH
[TpakTrueckue paboThI:
Onpenenenre pa®OTHl CHJIBI TPEHHUsS TNPH PABHOMEPHOM
59 JIBUKEHUM Tella [0 TOPU3OHTAJbHOW IOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHOBecHs prluara. M3mepenue
KII/l HaknoHHOM m1ockocTH. M3yueHune 3aKoHa COXpaHEeHUs
MEXAHUYECKOM dHEPTrun
5.10 @u3ndecKue sIBICHUS B IPUPOJIE: PblYaru B TEJIe YEJI0BEKA
TexHnueckue ycTpoucTBa: pblyar, MOABUKHBIN U
5.11 HETIOJBVYKHBIN OJIOKM, HAKJIOHHAS TUIOCKOCTh, TTPOCTHIE
MEXaHU3MBI B ObITY
8 ki1ace
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasaeJa 3JIeMEHTA
6 TEIUVIOBBIE ABJIEHUA




OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUHU CTPOEHUs BellecTBa. Macca M pa3Mepbl MOJIEKYJI.

6.1 OnbITel,  NOATBEPKIAIOLIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKUHETUYECKOH TEOPUU

6.2 Mopnenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUI

) BenlectBa. Kpucrannuueckue u amopdHble Tena

63 OO0bsicHeHHE CBofISTB ra3oB, JKHIKOCTEH U TBé}v)I[LIX TEJI Ha
OCHOBE I10JIO’KEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOPUU

6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS

6.5 TemioBoe pacliupeHHe U CKaTue

6.6 Temmneparypa. CBA3p  TeMmmeparypbl CO  CKOPOCTBIO
TEIJIOBOT'O ABM)KEHHUS YaCTHUIL

6.7 Buytpennss sHeprus. CrnocoObl W3MEHEHUsI BHYTpPEHHEH

) SHEPIrUM: TEIJIoNepeaaya U COBEPIICHUE paOOThI

6.8 Bunsl Ttemionepenauu: TEMIONPOBOAHOCTb, KOHBEKLUS,
U3ITy4yeHue

6.9 KonuuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA

6.10 TeruiooOMEeH ¥ TEIUIOBOE  paBHOBECHE. Y paBHEHUE
TEIUIOBOTO OanmaHca

6.11 [InaBneHue M OTBEpJAEBAHHME KPHUCTALIIMYECKUX BELIECTB.
VY nenbHas TEmOTa IIaBICHUS
[TapooOpa3oBanue u koHaeHcanus. Vcnapenue. Kumnenue.

6.12 VnaenpHas  TemioTa mapooOpa3oBaHUSA.  3aBUCUMOCTH
TeMIIepaTypbl KUIEHUs! OT aTMOC(EPHOTO JaBICHHUS

6.13 Brnaxxnocts Bo3yxa

6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIJI0Ta CrOPAHMS
[Tpuniuns! pabotsl TemoBbix aBurareneit KI1J] teroBoro

6.15 nBurarens. TenaoBble JBUraTelId M 3alIUTa OKPYKAKOLIEH
cpensl

6.16 3aKOH COXpaHEHUS U TPEBPALLEHUS YHEPTUU B TEIJIOBBIX
nporeccax
[TpakTyeckue paboOTHI:
OnpIThl 0 OOHApPYKEHUIO AEHCTBUSI CHUJI MOJIEKYISIPHOTO
MPUTSKEHUSL.
OnpITH 1O BBIPAIIMBAHUIO KPHUCTAJUIOB MOBAapPEHHON COJU
WJIM caxapa.
OnpiThl 10 HAOMIOJEHHUIO TEIUIOBOTO PACIIUPEHHS Ta3oB,
JKUJIKOCTEN U TBEPJBIX TEI.
Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IINPHUIA.

6.17 OneIThl, JIEMOHCTPUPYIOIIUE  3aBUCHMOCTb  JIaBJICHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUS.
IIpoBepka runore3sl JUHEHHONW 3aBUCUMOCTH  JUIMHBI
CTOJOMKA >KMJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

HaGnronenne w3MeHeHHMsT BHYTpPEHHEH SHEpPruu Tela B
pe3ysbTare Terionepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue sBieHUS TEIIOOOMEHa MpPHU CMEIIMBAHUU
XOJIOJTHOM U TOPSIYEN BOJBI.




OnpeneneHre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOrO BOJIOM
HpI/I TCHJIOO6M€HC C HaneTLIM MECTAJININYCCKUM I_II/IHI/IHI[pOM.
Ornpezenenne yaelIbHOU TEIIIOEMKOCTH BEIIECTRA.
WccnenoBanue nporecca ucrnapeHusi.

OrnpeziesieHre OTHOCUTEBHOM BIIAYKHOCTH BO3/TyXa.
OrnpenenieHne yAelIbHON TEIJIOTHI TJIaBICHUS JIb/IA.

duznueckre SBJICHUS B  NPUPOJIE: MOBEPXHOCTHOE
HATSHKEHHE U KallWJUISIpHbIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI

6.18 B mnpupone, uznydeHue ColiHIIAa, 3amMep3aHUe BOJIOEMOB,
MopcKue Opu3bl; 00pa3oBaHUe POCHl, TYMaHa, WHesl, CHera.
TexHuyeckue  yCcTpOMCTBA:  KaNMWUISIPbI,  MPUMEPHI
UCIIOJIb30BAaHUsl KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETP,

6.19 JaTYMK TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUIEHUS JOMOB,

TUTPOMETPBI, MCUXPOMETpP, MapoBas TypOMHa, IBUTATEb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHWA

7.1 Onektpusaius Ten. [[Ba posia aIeKTpUUecKuX 3apsiioB
B3aumoneiictBue  3apsbkeHHbIX — Ten.  3akoH — Kynona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJEHCTBUS 3apsDKEHHBIX TElN OT
BEJIMYMHBI 3apsi/I0B U PACCTOSTHUS MEXTY TEJIaMHU)
Onektpuueckoe mojie. HampsokEHHOCTH 3IEKTPUUECKOTO

7.3 nosis. [IpuHnun cyneprno3unuu 3IEKTPUYEeCKUX Mojeil (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snekTpuyeckux  3apsfoB.  DJIEMEHTapHbII

7.4 anekTpudyeckuil 3apsan. CrpoeHue aroma. IIpoBomHuMkM U
JURJIEKTPUKH

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DNEeKTpUYECKUM TOK. Ycenosus CyLIECTBOBAHUSA
IIEKTPUYECKOr0 TOKA. MICTOYHMKHM OCTOSIHHOTO TOKa

77 JleficTBUSI DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUH TOK B KUAKOCTSX U raszax

78 Onektpuueckass uenb. Cuna ToOkKa.  DJIEKTPUUYECKOE
HapsbKEeHHe

79 ConpoTuBieHrne TPOBOJHUKA. YJEIbHOE CONPOTHBIICHUE
BELIECTBA

7.10 3akoH OMa 1J1s yyacTKa Lenu

711 [TocnenoBarenbHOE M MApPALIEIBHOE  COEIUHEHUE
IIPOBOJHHUKOB

712 PaboTa 1 MOIITHOCTH MEKTPUUECKOT0 TOKA. 3aKoH J[Koyis —
Jlenna

713 OneKTpuueckue MLenu U TMOTPEOUTENH BIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe 3amblkaHue

714 [TocrossHHBIE MarHuTBL. B3aumoaeiCTBHE NOCTOSHHBIX
MarHuTOB

715 MarnuTtHOoe nosie. MarHuTHoe noje 3eMiu U €ro 3HauyeHue

IS SKU3HU Ha 3eMiie




7.16

7.17

OnbiT Opcrena. MarHuTHOE TOJIE AJIEKTPUYECKOTO TOKA.
IIpuMeHeHne 3JIEKTPOMArHuTOB B TEXHUKE

JleficTBHe MarHUTHOIO IIOJSA Ha IPOBOJAHUK C TOKOM.
OnexTpoaBUrarenb IMOCTOSHHOrO Toka. lMcmons3zoBanue
JJNIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOPTe

7.19

7.20

Onbitel @apanes. SBneHUE PIEKTPOMArHUTHON MUHAYKIIMH.
IIpaBuio Jlenna

Onekrporerepatop. CrocoObl TOMyYEHUST SJICKTPHUSCKOM
SHEPTHUHU. DJEeKTPOCTaHIINU Ha BO300HOBIISIEMBIX
HCTOYHHKAX SHCPIruu

[TpakTuyeckue paboOTHI:

OnbIThl 0 HAOMIOACHUIO 3JEKTPU3ALUM Tell UHAYKUIUECH U
IIPU COIPUKOCHOBEHUH.

HccnenoBanue  OEMCTBUS — JJIEKTPUYECKOTO  IOJIA  Ha
IIPOBOJAHMKH U TUDJIEKTPUKU.

COopka u mpoBepka pabOTbl d3JIEKTPUYECKOH  ILIenu
IIOCTOSIHHOT'O TOKA.

M3MmepeHue U peryJInpoBaHUEe CUIIbI TOKA.

H3mepeHue U perysinpoBaHue HallPsHKEHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO 4Yepes
PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha
pe3ucrope.

OnBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPUUECKOTO
COMPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU
MIOTIEPEYHOr0 CEUYEHUS U MaTepuaa.

[IpoBepka mpaBuia  CIHOXKEHHMS  HAOpsDKEHUN  [IPHU
MIOCJIEIOBATEIbHOM ~ COCIMHEHMM  JIBYX  PE3UCTOPOB.
IIpoBepka mpaBuia Uisi CHWIBI TOKAa MPU IAPALIEIBHOM
COCIMHEHUU PE3UCTOPOB. Omnpenenenne paboThI
JNEKTPUYECKOTO  TOKA, MAYIIETO0  4epe3  pe3UCTop.
Onpenencuue MOILIHOCTH ANEKTPUYECKOTO TOKa,
BBIJICTISIEMO Ha pe3ucrope. MccnegoBaHue 3aBUCUMOCTH
CHJIBI TOKa, UAYILETO Yepe3 JaMIIOUKy, OT HaIlpsDKEHHs Ha
Heil. Omnpenenenne KIIJI narpeBatens. HMccnemoBanue
MarHMUTHOTO B3aWMOJAEWUCTBHSA IIOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX
o0beMHEHUH U pasfeneHuu. VccnenpoBaHue JeicTBus
AIIEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpenky. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJEHCTBUS
KaTyIIKH ¢ TOKOM U MarHuTa OT CHJIbI TOKA U HalpaBJICHUs
TOKa B KaTylmke. V3yueHue nelicTBUS MarHUTHOIO IOJISI Ha
MIPOBOAHMK ¢ TOkoM. KoHCTpynpoBaHue 1 uzydeHnue paboTbl
anexktpoasurarensd. M3mepenune KIIJ[ anexrpoaBuraTensHon
ycTaHOBKH.  OmNBITBI MO  HMCCIEAOBAHUIO  SBIICHUS
ANIEKTPOMAarHUTHOM MHIYKIMH: HMCCIEN0BAaHUE W3MEHEHUI
3HAYEHUS M HAIIPABJICHHUS NHIYKIIMOHHOTO TOKa

7.21

@usnvecKue ABJICHUS B IPUPOJE: DICKTPUIECKUE SIBICHUS B
aTMocdepe, MEKTPHUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE




nosie 3eMiiu, Apeid MOJIOCOB, POIh MArHUTHOTO TIOJIS JIJISt
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHIE
TexHudyeckue yCTPOMCTBA:  JJIEKTPOCKOI,  aMIIEpPMETP,
BOJIBTMETpP, PEOCTaT, CUETYMK DIJIEKTPUUECKOW DSHEPruu,

799 AIIEKTPOOCBETUTENbHbBIE npudopHl, HarpeBaTeybHbIE
' AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUECKUE
[PEIOXPAHUTENHN,  DJIEKTPOMArHUT,  3JEKTPOIBUIATEIb
IIOCTOSIHHOT'O TOKa, FT€HEepaTOp NOCTOSIHHOTO TOKa
9 kaacce
Kon Kon
pasjiena eMEHTA [IpoBepsiembie 371EMEHTHI COAEPIKAHMS
MEXAHUWUYECKUE SABJIEHUA
31 Mexe}Hqucxoe nBkeHue. MartepuanbHas Touka. Cucrema
oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHUS
8.3 PaBHOMeEpHOE NMPAMOJIUHEITHOE ABUKEHUE
HepaBuomepHoe mnpsmonuneiinoe apmxeHue. Cpeanss u
8.4 MFHOBEHHAasi CKOpPOCTb Tela IpU  HEPAaBHOMEPHOM
JIBU>KEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKECHHE
8.6 CBobonHoe nagenue. OnpiThl ['anuies
PaBHOMepHOE nBWXkeHHE 1O OKpyxHOcTU. llepuon wu
8.7 yactota oOpamieHus. JIuHelHas M yrjaoBas CKOPOCTH.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akoH HeroToHA
3 8.11 ITpuHLUII CyNIEPIIO3UIIUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
313 Cuna TpeHus: Cwia TPEHHUs CKOJIBKEHUS, CHJIA TpPEHUs
MIOKOSI, IPYTU€ BUJIbI TPEHUS
3 14 Cuna TSKEeCTH Y 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE
CBOOOJIHOTO Ma/ICHUS
315 Jsuxenne mianer Bokpyr Connua. [lepBas kocMmuueckas
ckopocTh. HeBecoMOCTb 1 neperpy3ku
316 PaBHOBecue marepuaabHOW TOUYKU. AOCOMIOTHO TBEPIOE
TEJ0
817 PaBHOBecue TBEpAOro Tema € 3aKPEIUIEHHOM  OCBIO
BpaieHuss. MoMeHT cuiibl. LleHTp TskecTH
8.18 Nmnynsc tena. M3menenue umimyibsca. Mmynsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanundeckas paboTa U MOITHOCTh
329 PaboTa cui TskecTH, ynpyroctu, Tpeausi. CBsi3b SHEPTUH U
paboThI




8.23

8.24
8.25
8.26

8.27

[ToreHnmanbHass  dHEpPrus  Tela,  IMOMHATOIO  Hal
MOBEPXHOCTHIO 3eMJIU

IToTeHnmanpHas YHEPrUs CKATOU MPYKUHBI
Kunernueckas sueprus. Teopema 0 KUHETUYECKON SHEPTUU
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

[TpakTuyeckue pabOTHI:

OnpeneneHne CpeHeil CKOPOCTH CKOJIBKECHHS OpycKa MU
JIBYOKCHHWS  [IApUKa MO0  HAKIOHHOW  TUIOCKOCTH.
OnpeneleHHEe YCKOPSHHsI Tejla INPU PaBHOYCKOPCHHOM
JNBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HAYaIbHOW CKOPOCTH.
[lpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBKCHUHM 0€3 HAYaJIbHON CKOPOCTH ITYTH OTHOCSTCS Kak
Pl HEYETHBIX YKCEJ, TO COOTBETCTBYIOIIUE MPOMEKYTKU
BPEMCHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT
CHJIBI HOPMaJIBHOTO JIaBJICHUS. Omnpenenenue
ko3 duieHTa TpeHHMs  CKojJbkeHus.  OmnpezeneHue
KECTKOCTH NPYKUHBL. OmpeneneHre padoThl CHITbI TPCHHS
IpH PaBHOMEPHOM JBMKCHHH TeJla MO TOPH30HTAIBHON
noBepxHocTU. OnpezienieHre padoThl CHUIIBI YIIPYTOCTH MPH
noasEMEe Tpy3a C HCIOIB30BAHUEM HEMOABIKHOTO U
MOJIBMIKHOTO OJIOKOB

8.28

Pu3nyecKue SBICHUS B NPUPOJE: NPUIUBBI U OTJIUBBI,
nBiwkeHne 1iaHeT COJHEYHOM CHCTEMBI, PEaKTUBHOE
JIBUKEHUE )KUBBIX OPTaHU3MOB

8.29

TexHudyeckue  yCTpOWCTBA: CIIUJOMETP,  JAT4YUKHU
ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTHUKU

o1 Kose0aHui: Iepro/I, 4acToTa, aMIUIUTY/Ia
99 MareMaTuyeckuii U NpyKUHHBIA MasTHUKU. [IpeBpamienue
' SHEPTUH TIPHU KOIeOATETHHOM JIBUKEHUN
93 3aryxawmue konebaHus. BbIHYXIEHHbIE KoJeOaHus.
' Pe3onanc
Mexanndeckue BOJIHBI. CBOWCTBA MEXaHUYECKHX BOJIH.
94 [IpononbHBIE W TONEpEUYHbIE BOJIHBL. J[TMHA BOJNHBI U
' CKOpOCThb €€ pacmpocTpaHeHUsl. MexaHn4YeCcKre BOJIHBI B
TBEPIOM TeJIe, CEICMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHdpa3Byk U yIbTpa3ByK
[TpakTudeckue paboThI:
Onpenenenne YaCTOTEI u rnepuoja KoJIeOaHuit
9.7 MaTEeMaTUYeCKOro MasiTHUKA.

Ornpezenenre 4acTOThI M epruoa KojieOaHuH Py KUHHOTO
MassTHHUKaA
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HUccnenosanue 3aBUCUMOCTH  Tlepuoja  KojeOaHwmid
MOJABEHICHHOTO K HUTH TIpy3a OT JJUHBI HUTH.
HccnenoBanue  3aBUCHMOCTH — Tepuoja  KoJjiebaHUH
NPY>KMHHOTO MasTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBHCHUMOCTH TIEpHoJia KojeOaHuii rpy3a, Mo BEeIISHHOTO
K HATH, OT MacCChl Ipy3a U )KECTKOCTH NPYKUHBL. 3MepeHune
YCKOPEHHS CBOOOTHOTO TaACHUS
dusnueckre SBICHUS B TPUPOJE: BOCHPHUATHE 3BYKOB

9.8 JKUBOTHBIMHU, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJHBI,
IIyHAMH, 3XO0

9.9 TexHU4YeCKne  YCTPOWCTBA:  DXOJIOT, HCIIOJIb30BAaHUE

' YIBTPa3ByKa B OBITY U TEXHHUKE
DJIEKTPOMAI'HUTHOE IIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMAarHuTHOE TMOJe. DJIEKTPOMATHUTHBIE BOJIHBI.
CBolCTBa JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana 5meKTPOMAarHUTHBIX BOJIH

10.3 SHGKTpOMaI‘HI/IE‘Haﬂ npupona cBera. CKOpOCTh cCBeTa.
BonHoBEBIE CBOMCTBA CBETA
[TpakTrueckue pabOTHI:

10.4 N3ydeHune CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILIBIO
MOOMIBHOTO TeleoHa
dusnyueckue SBJICHUS B IPUPOJIC: OMOJIOTHUECKOE ICHCTBUE

10.5 BUJIUMOTO,  yAbTPaUOIETOBOTO U  PEHTTEHOBCKOTO
U3JIy4CHUN

10.6 Texauueckue YCTpOMCTBA: } HCIOIb30BaHUE
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H

CBETOBBIE SABJIEHU A

11.1 JIyueBas monens cBera. MicTouHMKM cBETa

11.2 [IpssmMosnHENHOE pacIPOCTPAHEHUE CBETA

113 Otpaxenue ceta. [lnockoe 3epkano. 3aKoH OTpa)kKeHUs
cBeTa

114 [Ipenomnenue cBeta. 3akoH mpenomiieHus cBeta. [lomHoe
BHYTpPEHHEE OTpaKEHUE CBETa

11.5 JInnza. Xop j1ydeii B JIMH3e

11.6 Onrtuueckast cucrema ¢oToarnmapata, MHKPOCKONa |
TEJICeCKOoma

117 ['ma3 kak onTuyeckas cucrema. bIuM3opykoctb U
JATbHO30PKOCTh

11.8 Paznoxenue Gemoro cera B crnektp. Ombitel HeroTOHA.
CroxeHue cnekTpaibHbIX 1IBETOB. [{ucnepcus cera
[TpakTudeckue paboThI:
HccnenoBanue 3aBUCHUMOCTH yTria OTPaKEHUSI CBETOBOTO
Jy4ya OT YIJia MaJICHUs.

11.9 W3ydyeHne XapakTepuUCTUK M300pakeHUs TMpeaMera B
MIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yTJ1a TIPEITOMIICHHS] CBETOBOTO
Jy4da OT YIJIa MMaJIeHUs Ha TPaHUIIE «BO3AYX — CTEKJIO».
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[Tonydyenne wu300pakeHUH C TOMOIIBIO COOMparoIIei
JIUH3BIL.
Omnpenenenne GOKYCHOTO PaCCTOSTHUS U ONTHYECKON CHIIbI
coOMparoIIeil JTMH3BL.
OMnBITHI MO PA3JI0KEHUIO OEJI0Tro CBETa B CIIEKTP.
OmnbITel 1O BOCIHPHUSATHIO IIBETA MPEAMETOB MpPU HUX
HAOJII0/ICHUU Yepe3 I[BETOBbIE (UIIbTPHI
dusznyeckue sBieHUs B mnpupoze: 3armenus ConHua u

11.10 JlyHBbI, IBeTA TEJ, ONTUYECKHE SIBICHUS B aTMOCcdepe (1BeT
Heba, pedpakius, paxyra, MUPax)

11.11 TexHuuyeckue ycTpoiicTBa: O4KH, EPUCKOI, (hoToammapar,
ONTHUYECKUE CBETOBO/IbI

KBAHTOBBGIE ABJIEHU A

1.1 OnwiTel  Pesepdopna w 1utaHerapHas MOJAETh aToMa.
Mogaens aTtoma bopa

129 Hcnyckanne u TmOTJOmIEHHE CBeTa aToMoM. KBaHTHI.
JluneituaTeie CIEKTPHI

12.3 PannoaktuBHOCT. Anlb(a, 6eTa- 1 raMMa-u3IydeHus

14 Ctpoenue aToMHOTO siapa. HykioHHas mMozens aTOMHOTO
sanapa. N3oTomsl

125 PannoaktuBHbie mpeBpamieHus. llepuox momypacmana
ATOMHBIX sJEP

126 SnepHble peakuuu. 3aKOHBI COXPaHEHWsS 3apsiIOBOIO U
MacCOBOI'0 YHCET

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakun CHHTE3a W JENCHNs sep. Hcrounuku sHepruu
ConHua u 3B€31

12.9 Snepnas _ DHEpreTyKa. [eiictBue  paaMOaKTUBHBIX
M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI
[TpakTudeckue paboThI:
Halnronenne  CIJIOMIHBIX M JIMHEWMYATBIX  CHEKTPOB

12.10 W3IIy4EHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE DHEPTUU YACTHUIIBI T10
TOpMO3HOMY TTyTH (TI0 (hoTOrpadusim).
N3mepenne paagnoakTHBHOTO (oHA
@duznueckre  SABICHUS B NPUPOJAE:  E€CTECTBEHHBIN

12.11 paZMoaKTUBHBIN (POH, KOCMUYECKUE JIYYH, pazuoaKTHBHOE
W3JIy9CHUE MIPUPOTHBIX MUHEPAJIOB, JIeHCTBHE
PaAMOAKTUBHBIX U31yYEHUN HA OpraHU3M YeIOBeKa

12.12 TexHU4YeCKHe YyCTPOUCTBA: CIIEKTPOCKOI, MHANBUTYTbHBIN
JI0O3UMETp, Kamepa Bunbcona




IIposepsiembie Ha OI'D no ¢pusuke TpedOBAHUSA K pe3yJbTaTaM
OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMbI OCHOBHOTI'0

0011ero o0pazoBaHus

Kon
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpaMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHHA O 3aKOHOMEPHOMN
CBSI3M U [TO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil pomu GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 53BOJIOIUU
(U3HYECKUX 3HAHWHM U UX POJH B LEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCUUCKHX U 3apYyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYKAFOIIIETO

MHUpa, pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

3HaHMA O BUAAX MaTepuH (BEIIECTBO U IOJE), O JIBW)KEHHH Kak
croco0e CyIIeCTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUM CTPOEHHs BEIIECTBAa, O (U3NYECKON CYIIHOCTH SIBICHHUM
npupoasl  (MEXaHWYECKHX, TEIUIOBBIX, OSJEKTPOMAarHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIUX
IaHHOe (U3MUECKOE SBICHHE; YMEHHE PACIO3HABaTh IMPOSBICHHE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMH TOHSATHIHOTO amnmapaTa W CHMBOJIHYECKOTO
A3bIKa (PU3UKU M UCTOJIb30BAHUE UX JUIS PEleHUs: y4eOHBIX 3a/1ay;
YMEHHE XapaKTepPH30BaTh CBOWCTBA Teld, (hU3WYECKHE SIBICHUS U

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHLBI

YMeHHue OIMCHIBAaTh HU3YYCHHBIC CBOIMCTBA TE€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys q)HSI/I‘IeCKI/Ie BCJIMYNHBI

Brnanenue ocHOBaMM METOJOB HAYYHOTO TMO3HAHUS C Y4ETOM
COOIOICHUSI TTPaBUIT 0€30MIACHOTO TPYyAA: HaOM0ieHne U3HUECKUX
SIBIICHUH:

YMEHHE CAMOCTOSITEIbHO COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 JaHHOTO Habopa 000pyI0BaHUS IO MHCTPYKIIMH, OTIUCHIBATH XOJT

OTIBITA U 3aIUCHIBATH €0 PE3yJIbTAThI, (POPMYIHPOBATH BHIBOBI;




IIPOBEICHUE TIPAMBIX M KOCBEHHBIX HW3MEPEHUN (U3NYECKUX
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CAMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0O MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JIyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTH  Ppe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OJKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUMN;
CaMOCTOSITEJIbHO COOMpAaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIECNOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeei
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIN CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/lb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BSICHEHUS] (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE€ CHUTYyallM IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOH Ha H3Y4YEeHHBbIE CBOMCTBa
¢u3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllMCBIBaTh KPATKOE YCIOBHE 3a/IauH,
BBISIBJIATH HEJIOCTAIOIIME JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOO0XOUMBIE TSI €€ PEeIIeHHS, HCITOb30BaTh CIIPAaBOYHbIE JJAHHEIE,
MPOBOJIUTH PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETTMUNHBL;, YMEHHE OTIPEICIISTh pa3MEPHOCTD

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpU pCHICHUHU 3a1a4U

YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIILIEHHBIX

TCXHOJIOTUYCCKUX MPOUECCOB IO UX OMUCAHUTIO, UCITOJIB3YS 3HAHUS O
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CBOMCTBax (DM3WYECCKUX SBJICHUNH W HEoOXoaumble (HU3UUECKUE

3aKOHOMEPHOCTH

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE€30MacHOCTH MpHU
oOpamieHUn ¢ OBITOBBIMH  NPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAMH, COXpPAHEHHUsS 370pOBbSI M COOJIONEHHS HOPM
9KOJIOTMYECKOro TOBEIEHHS B OKpPYXKAIOLIEH cpene; MOHUMaHHE
HEOOXOMMOCTH NPUMEHEHHS JTOCTIDKCHUH (PU3MKM M TEXHOJIOTUH

IJIg paliMOHAJIBHOTO IMPUPOAO0IIOJIB30BAHUS

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COepX)aHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHON HWHGOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JIONOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHUE HCHOJIb30BATh  IPHU
BBITIOJTHEHUH Y4E€OHBIX 3aJaHUl HAYYHO-TOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COCPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI CETH
Wurtepner; BiameHue 0a30BBIMM HaBBIKAMHU IIPEe0OpazoOBaHUs
vHpOpMaUi W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




IlepeyeHb 3JIeMEHTOB cO/Iep:KAHUSA, IPOoBepsieMbIX HA OI'D mo

pusuke
Kon IIpoBepsieMblii JJIEeMEHT COEPKAHUS
1 MEXAHNWYECKMUE ABJIEHUA
1 Mexannueckoe JBkeHue. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
- PaBHOMepHOE U HepaBHOMEpHOE BUKEHHE. CpenHss ckopocTs. Popmyna ams
' BBIYMCIICHUS CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpsAMOSIMHENTHOE IBUYKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€a OT
BPEMEHHU B CIydae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'paduku 3aBUCHMOCTH OT BPEMEHHU ISl TPOCKIHUU CKOPOCTH, IMPOEKIUH
NepeMeIleHus, IMyTH, KOOPJUHATHI INPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
Sl =vg, #i+a = ;
2
@opmynbl A OPOEKLUNU TEPEMEIICHUs, TPOEKINN CKOPOCTH W NPOEKIUHU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKECHUU:
2
1.4 -Sx(f)=vox'f+“x'5-
U_\_(f):l)ﬂ_\_-Fq\_ L,
a,(f) =canst,
UI.‘(: - Ul.‘r2 =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKLUUH YCKOPEHUs, MPOEKLUU
CKOPOCTH, MPOEKLUHU IEpeMEeIIeHUsl, KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBoboanoe nanenue. @opmysbl, OMHUCHIBAIONIUE CBOOOIHOE MAJJeHUE Tea 1O
BEPTUKAIM (JIBW)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEIIBHO IMOBEPXHOCTHU
1.5 3emin). ['paduku 3aBHCHMOCTH OT BpEMEHHM JJIs MPOCKIUH YCKOPEHUS,

MPOCKIIMA CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TMAJCHHHM Teja TI0

BEPTUKAIN




CKopocTh paBHOMEPHOTO [BHKEHHS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUKCICHHUS] CKOPOCTH Yepe3 pajlyC OKPYKHOCTH U MEPUOJT

oOpareHus:
L= 2MR
T
HTPOCTPEMHUTEIbHOE YCKOpeHHe. HampaBieHue LEeHTPOCTPEMUTEIBHOIO
1.6 e EeMUTE e eane. H eHue Le eMUTE
yckopeHus. @opmyia /115 BBIYUCIEHUS YCKOPEHUS:
2
a. — L
" R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
v = 1
T
Macca. ITnotHocTs Bemecrsa. @opmMyra s BBIYUCIECHUS TUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIBI, IEHCTBYIOIIEH
Ha Telo
B3aumoneiicteue ten. Tpernit 3akoH HproToHa:
1.11 _ -
Fya=-Frs
Tpenue nmokost U TpeHue cKobxeHus. GopMyia 11 BBIYUCIEHUS MOAYIISI CHIIbI
1.12 TPEHUS CKOJIBKEHMSL:
F_=un-N
- K
Hedopmarus Tema. Ympyrue u Heynpyrue aedopmanvu. 3aKOoH YHOPYroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTECHHUS:
1.14

m, -,
F=G L1 _2

R:




Cuia TspkecTd. Y CKOpeHHE CBOOOHOTO TaCHUSI.

®opMyna i BBIUKACICHUS CUIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.

Jswxenue mnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

I/IMHy.]'IBC T€JIa — BEKTOpHAaA (bHSI/I‘IeCKaj[ BCJIIMYHHA.

1.15 p=mb
Nmnynse cuctemsl ten. M3menenue umnyinbsca. UMImynbc cuiib
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEJI:
1.16 D=0, i, U, =const
PeaktuBHOE NBHXKEHUE
Mexannueckast padbora. @opmyia s BBIYUCICHUS PAOOTHI CHITBL:
A=Fscosu
117 MexaHnyeckast MOUHOCTb:
n=4
I
Kunernueckas u noteHuuanbHas sHeprus. @opmyna s BBIYUCICHUS
KUHETUYECKON YHEPIUH:
2
1.18 .
Teopema o0 kuHeTHUeCKOU sHEprun. Popmyna sl BHIYUCICHUS
MOTEHIIMATBLHON SHEPTHH TeJIa, TIOTHITOTO
HaJ 3eMIIEN:
E,=m gh
MexaHuyeckas SHEeprusi:
E=E;+E p
1.19 3aKOH COXpaHEHUsI MeXaHn4ecKoH sHeprun. Popmyina s 3aKoHa
COXpaHEHHUs MEXaHWYECKOM PHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYIECKOW SHEPTUH TIPU HATUIUH CHITBI TPCHHSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
1.20 Poryar. MomenT cuinbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/I mpocThIX MeXaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂ:aaﬂ

JlaBneHue TBEPAOTO TENA.

@opMyita 1 BBIYMCIICHUS NABJICHHS TBEPIOIO Tena:

_F
pP= G
1.21 JlaBneHnue ra3za. ATMOCEpHOE IaBlICHUE.
I'unpocraTudeckoe AaBlieHUE BHYTPH KUIKOCTH.
dopMyita 17151 BBIYUCIICHUS 1aBJIICHHS BHYTPHU KUIKOCTH:
P=Pgh+Dy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akon Apxumena. dDopmyna sl ONpEACNCHUS BBITAJIKUBAIOUIEH CHIIBI,
JeCcTBYIOIIEH Ha TeI0, MOrPYKEHHOE B )KUJIKOCTH UITU Ta3:
1.23
Foug =pgV
VYcnosue miiaBanus tena. [InaBanue cyoB v BO3AyXOIJIaBaHUE
Mexanuueckue KoneOaHusl. AMIUIMTYa, MEPUOA W YacToTa KoJeOaHWIA.
104 ®dopMyita, CBSI3BIBAOIIAS YACTOTY U MEPUOJI KOJICOaHUH:
v = L
T
195 MareMatnueckuii M TpYKHHHBIA MasTHUKH. [IpeBpamnieHue sHepruv mnpu
' KoJe0aTeTbHOM ABMKEHUU
1.26 3aryxatomue kojiebanus. Bernykaennsie konebanus. Pezonanc
Mexannyeckue BoaHBL. [IpogonbHbIe U MONIepevYHbie BOIHBL J[TMHA BOJHBI U
1.27 CKOPOCTb PacIpOCTPAHEHHUS BOJHBI:
h=v-T
108 3ByK. [')poMKoCTh 1M BbIcOTa 3ByKa. OTpa)keHUE 3BYKOBOW BOJIHBI Ha T'PAHMIIE
' nByX cpel. MH@pa3Byk U ynbTpa3ByK
IIpakmuyeckue pabomul
199 N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEHAOBOM CHJIbI; KECTKOCTH

NPYXUHBL, KOA(PPUIMEHTa TPECHUS CKOJIBXEHUS; paOOThl CUJIBI TPEHUS, CUIIbI

YIOPYTOCTH; CpeIHeN CKOPOCTU IBMKEHHs OpycKa M0 HaKJIOHHOM IIOCKOCTH;




yCKOpeHus: Opycka MpH ABMKCHHHM IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuojia KojcOaHUM MaTeMaTHYECKOTr0 MAasTHHKA, YacTOThI W TepHoja
KOJIeOaHMH TPYKUHHOI'O MasgTHHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIErO Ha pPhIvar;
paboOThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIILI0 HETOIBUKHOTO
0110Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME IPy3a ¢ MOMOIIBIO ITOIBUKHOIO
0J10Ka.

HccnenoBanune 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMN
YaCTHu T€J1a U OT IINIOTHOCTHU KUAKOCTU, HE3aBUCUMOCTHU BBITaJ'IKI/IBaIOH_[ef/'I CHUJIbI
OT MAcCCHI TEJIa; CHIIBI TPEHHSI CKOJIBKEHHUS OT CHIIbI HOPMAaJIbHOI'O AaBICHHS H
OT POJ1a OBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOILLIEH B IPYKUHE, OT CTENICHU
nedopManuu IpyKUHBI;, YCKOPEHHs OpycKa OT yrila HaKJIOHA HAIpaBIIsIOIICH;
nepro/ia (4acToThl) KOJIeOaHWH HUTSHOTO MAasSTHUKA OT JUIMHBI HATH; TIEpUOIa
KOJICOAHHI MPYKHHHOTO MasTHHUKA OT MacChl TPy3a M KECTKOCTH TPYKHUHBI;
HCCIIeIOBAaHNE HE3aBUCUMOCTH IEpHOJa KOJCOAHUI HHUTSHOTO MasTHHKA OT

MacCcChI I'py3a. HpOBepKa yCJI0BUs PABHOBCCHUSA pblvara

1.30

1.31

Qusuueckue A6leHUs 6 npupooe: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOM M HEKUBOU IIPUPOJIE, AEUCTBUE CUJIBI TPEHUS B IIPUPOJE
U TEXHHKE, NMPWINBBI M OTJIMBBI, JBWKEHHE IUIaHET CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUs] HAa XUBOW OpPraHu3M, IUIaBaHHE PbIO, BOCHIPUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMU4uecKue BOJIHBI, IYHaMH, 3XO

Texuuueckue ycmpoucmea: CUUAOMETD, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHS, AUHAMOMETp, MNOIUIMIHUKHA, PAKEThl, pbluyar, MNOABWXHBIA U
HGHOZ[BI/I)KHLIﬁ 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTB, IMPOCTBIC MCXAaHU3MBI B 6BITy,
COOOIIAIOITUECS COCYbI, YCTPOUCTBO BOAOIMPOBOA, THAPABINYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

2.1

2.2

TEIIJIOBBIE ABJIEHUA

OCHOBHBIE TIOJOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH  CTPOCHHUS
BeliecTBa. Moenu TBEPAOT0, JKUIAKOTO U ra3000pa3HOr0 COCTOSIHUIMA BELIeCTBA.

Kpucrannuueckne u amopdHsbie Tena

HBI/I)KGHI/Ie JacTull BCEUICCTBA. CBi13p CKOpOCTH ABHMXKCHHUA YaCTUI[ C

Temreparypoil. bpoyHoBckoe nBmxenue, U dysus

2.3

CMauuBaHue U KalmWJUIAPHBIC SIBJICHU S

24

TemoBoe paciimpeHue u cxatue




2.5

TennoBoe paBHOBECHE

Buytpennss sueprus. PaGora u temnmonepenaya kKak crocoObl M3MEHEHUs

20 BHYTPEHHEHN HEPruu
2.7 Bunpl Terionepenayn: TENIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne u oxmaxaenue ten. KomuuecTBo TemnoTsl. Y jaenbHas
78 TEIUIOEMKOCTbD:
O=cml(t,—t)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOIO
2.9 Oananca:
O +0, +..=0
Ucnapenune m koHaeHcauus. M3MeHeHHe BHYTPEHHEH SHEPrUU B IPOLECCE
2.10 HCTapeHuss W KoHJeHcanuu. KumneHue KUIKOCTH. YJielbHas TeIioTa
napoobOpazoBanus: L = Q/m
2.11 Bnaxnocts Bo3myxa
[InaBnenne u xpucraumsauusa. l3MeHeHHWE BHYTPEHHEH OHEpPruM IIpU
IJIaBJICHUU U KPUCTAJUIU3alMU. Y AelIbHAs TeIIOTa IIaBJICHHUS:
2.12 0
= m
513 BHyTpeHHs SHeprus cropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS
. ToIMBa: ¢ = Q/m
2.14 [Tpunnuns! paboTs! TemnoBbix Apurateneil. KI1/1 teruioBoro apuratens
Ipaxmuueckue pabomul
N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IWIMH]PA; KOJTMYECTBa
TEIUIOTHI, TMOJIYYEHHOTO BOJIOM KOMHATHON TemrepaTypbl (DUKCHPOBAHHOM
Macchl, B KOTOpPYIO OITyIl€H HarpeThlii LWIMHIpP, KOJUYECTBA TEIUIOTHI,
2.15 OT/IaHHOTO HAarpeThiM IWIMHAPOM, MOCIE OMYCKAaHMS €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI
njaBieHuss Jpaa. lMccienoBaHwe W3MEHEHHMs TeMIEeparypbl BOJBI  IPHU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEMJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U
ropsiuel BOAbI; IpoLEecca HCITapEHMS
Duzuyeckue aeneHus 6 npupooe: TOBEPXHOCTHOE HATSHKEHNUE M KallWJUISIPHbIE
2.16 SIBJICHUS] B IPUPOJE, KPUCTAILIBI B NpUpoe, uziiydeHnre CoJIHIA, 3aMep3aHue

BOA0EMOB, MOpCKHUE OpU3bI; 00pa30BaHUE POCKI, TYMaHa, MHEsl, CHera




Texuuueckue  ycmpoucmea: — KalWUIAPbl,  MPUMEPbl  HMCIOIb30BAHUS

KPUCTAJUIOB, KUJAKOCTHBIM TEPMOMETP, JATYMK TEMIEPATYPbI, TEPMOC, CUCTEMA

=17 OTOIUICHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIH
BHYTPEHHEIO CTOPAHHUS
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba Bua 3JEKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
34 OnekTpuueckoe mojie. HampsxkEHHOCTh anekTpudeckoro mons. [IpuHiun
' CYIEPHO3ULIMU NEKTPUUYECKUX 0JIEH (Ha KaUeCTBEHHOM YPOBHE)
3 s Hocurenu »snexrtpuueckux 3apsiioB. JlelicTBUE 3IIEKTPUYECKOrO TMOJSI Ha
' anekTpudeckue 3apsiabl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosiHHBIN 2NeKTprUYecKHii TOK. J[eficTBuUs anekTpuyeckoro Toka. Cuma Toka.
3.6 Hanpsokenue.
I=q/t,U=A/)
3.7 DIEKTPUUECKOE COMPOTUBIICHHE. Y IETHHOE ANEKTPUIECKOE COMPOTHBIICHNUE!
' R=pl/s
3.8 3axon OMa a1 yyacTka aekrpudeckoi uenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOHUKOB PABHOTO COMPOTUBIICHHUS:
U =U;:I=1+I; Rz%.
CMmeniaHHble COEIMHEHMS IPOBOIHUKOB
3.10 Pa6ota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 3
O=I"-R-t
310 OneiT Opcrena. MarHuTHOE MOJ€ MPSMOTO NPOBOJHUKA C TOKOM. JlnHuun
' MarHUTHON MHIYKITHH
113 MaruuTHOE mMOJIE€ MOCTOSHHOTO MAarHuta. B3auMOAENCTBUE MOCTOSHHBIX
' MarHuToB
3.14 JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM




3.15

OnbiTel Papazes. SABaeHue 35eKTpoMarauTHor nHaykuu. [Ipasuino Jlenma

3.16

3.17

3.18

3.19

IIpaxmuueckue pabomul

W3mepenue  AIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOILIEIO B IIPOBOJHHUKE
(pe3ucropsl, IaMIIOuKa), OT HAMPSHKEHHUS Ha KOHIaX MPOBOTHUKA; 3aBUCIMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YAETBHOTO COPOTUBIICHHUSL.

IIpoBepka nmpaBuiia i 3IEKTPUUECKOTO HAMPSKEHUS IPU IIOCIEA0BATEIBHOM
COCIMHEHUH TMPOBOJHUKOB; IMpaBWIa ISl CHIBI 3JEKTPUUECKOTO TOKa IMPHU

NapajuieIbHOM COEAMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 8 npupode: DIEKTPUUYECKHE SBICHHUS B armocdepe,
ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMJTd, Ipei] MoirocoB,

POJIb MAaruuTHOI'O IMOJIA AJId KU3HU Ha 36MH€, MOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DBJIEKTPUYECKOH HHEPIuu, 3IIEKTPOOCBETHTEIbHBIE  IPUOOPSI,
HarpeBaTelIbHbIC ANEKTPONPUOOpPHI (npumepsr), ANEKTPUYECKUE
IIPEIOXPAHUTENHN, AJIEKTPOMAarHuT, JJIEKTPOABUIaTENb IIOCTOSIHHOIO TOKA,

TEHEPaTOp MOCTOSHHOIO TOKa

QHGKTpOMaFHI/ITHHC BosHEL. [IIkama QJICKTPOMAIrHUTHBIX BOJIH

3.20

J'Iyqua;I MOACIIb CBCTA. HpHMOHHHeﬁHOG pacnpoCTpaHCHUC CBCTa

3.21

3akoH oTpaxeHus cBera. [Tnockoe 3epkano

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEIOMJICHUA CBCTA

3.23

Hucnepcus ceera

3.24

JIunza. Xog nyqeﬁ B JIMH3C. q)OKyCHOC pacCTOsIHUC JINH3LI. OnTuueckas cuia

muusel: D = 1/F

3.25

I'na3 xak onruyeckas cucrema. OONTUYECCKHUE HpI/I60pLI

3.26

IIpakmuyeckue pabomul

N3mepenue ontuueckoil cuibl cobuparomeil uH3bl; (POKYCHOIO pacCTOSHUSA
cobupatomeid JMH3Bl (MO CBOMCTBY paBeHCTBa pa3MEpoB IMpeaMmera u
M300paXkeHus], Korja MpeaMeT paclojio’keH B JBOMHOM (okyce), mokazaresns
IIPEIOMIIEHNUS CTEKIIA.

HccnenoBanue CBOMCTBA HW300paKeHHs, TIOJIYYEHHOTO C  TIOMOIIBIO

cobuparomiell JIMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHUSA JBYX CIIOKEHHBIX




JIMH3; 3aBUCUMOCTH YyTJjla MPEIOMIICHHUA CBCTOBOI'O JIyda OT yIJjla IIaJCHUS Ha

Ir'paHuIlC «BO3AYX — CTCKIIO»

Qusuueckue sgnenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

327 OonTHYECKHUE sBJIeHUS B arMocepe (1BeT Heba, pedpakiius, pamxyra, MUpaxk)
308 Texuuueckue ycmpoticmeéa: OYKH, TMepHUCKol, ¢doToanmnapar, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
i1 PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmana
42 Omneitel Pesepdopna mo paccesauro anbpa-gactui. Ilmanerapras Mopaensb
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon monypacnaga aTOMHBIX s7Ep
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO UUCEI
Qu3zuyeckue s6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTUBHBINA (OH,
4.6 KOCMHUYECKHE JIy9d, PAJHOAKTUBHOEC W3JIYYCHHE MPUPOIHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUIN Ha OpraHU3M YeJOBeKa
47 Texnuueckue ycmpoticmea: CIeKTPOCKOIT, HHIUBUIYTBHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAAd SHEPIreTUKa




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Braneney FanuMoea TaTeAHa MuxainoeHa
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