IIpunoxenne k Paboueil nporpamme
OCHOBHOI'0 00111er0 00pa30BaHus
1o ¢pusuke (0a30BbIi YPOBEHbD)

INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MMPOBEPAEMBIX TPEGOBAHWM K PE3YJIbTATAM OCBOEHHMS OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOT'O OBIIETO OBPA3OBAHUS U
SJIEMEHTOB COJAEPKAHUSA 110 PU3UKE

Jlyis ipoBeIeHUs] OCHOBHOT'O TOCYAapCTBEHHOTO dK3ameHa 1o ¢usuke (nanee — OI'D mo
¢u3uKe) UCHoab3yeTcsl nepedeHb (Koau(puKaTop) MpOBEepsAEMBbIX TPeOOBaHUU K pe3yibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHON TMpoOrpaMMbl OCHOBHOTO 0O0mIIero oOpa3oBaHus U
AIIEMEHTOB CO/ICPIKAHMUSL.

HpOBepﬂeMble NMPEAMETHDBIC PE3YyJIbTAaTbl OCBOCHUSA OCHOBHOH

oOpa3oBaTeibHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusl
7 kaacce

Kox

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro

o0pa3oBaTeIbHOIT MPOrpaMMBbI OCHOBHOI'O 0011er0 00pa3oBaHUs
pe3yJibTaTa

1.1 HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

12 pasiinydaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUN B
13 OKpY’KaloIlleM MHpE, B TOM 4YHucie pU3NYECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SBICHUIN

ONMCHIBATh WM3yYeHHBIC CBOMCTBA Tel W (DHU3WYECKHE SBICHUS,
UCTIONB3Ysl (pU3MUecKre BENUYUHBI, MPU OMHCAHWUU MPABUIHHO
TPAKTOBAaTh (U3WYECKUH CMBICI WCIOIB3YEMBIX BEIHYHH, WX
1.4 0003HAYECHHUSI W EOUHUIBI (PU3NYECKUX BEIHYUH, HAXOIUTh
(OpMyJIbI, CBSI3BIBAIOIINE JIAHHYIO (U3MUYECKYIO0 BEJIHYHUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEN

(bU3UYECKUX BETMYUH

XapaKkTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
L5 HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CJIOBECHYIO
(GbopMyTUPOBKY 3aKOHa M 3alHCHIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUE

OOBSCHSTh (PU3UYECKHE SBICHUS, IPOILIECCHI U CBOWMCTBA TEIl, B TOM

1.6

Yylyclie MU B KOHTEKCTE€ CHUTYallMil MPakTHKO-OPHEHTHPOBAHHOIO




1.7

1.8

1.9

XapakTepa: BBIABIATh NPUYMHHO-CIICACTBEHHBIC CBS3H, CTPOHTH
oObsicHeHHe u3 | — 2 JIOrMYecKux IIaroB ¢ omopoil Ha 1 — 2
M3y4CHHBIX CBOWCTBAa (DM3MUYECKHUX SIBICHUH, (U3MYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTH

pemiath pacy€THbie 3a1aud B 1 — 2 nelcTBUS, UCIIONB3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBarolMEe (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  YCIIOBHE,
MOJCTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOJIUTH
pacy€Thl, HaXOJIUTh CIPABOYHBIC JIaHHBIE, HEOOXOJIUMBIE IS
peuieHus  3agad, OLEHMBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hU3HUYECKON BETUMIMHBI

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(¢u3NYeCKUX METOJI0B, B OIMCAaHMM UCCIEIOBaHMUS BBLIENIATH
IIpOBEpPSIEMOE  NpPENIoJIoKeHUe  (TUIoTe3y),  pas3auyarh U
UHTEPIPETUPOBATh MOIyYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XO0J€ oIlbITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

MPOBOJIUTH OMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢usnyeckux  cBOilcTB  Tem:  (opMynupoBaTh  IpOBEpsSEMBbIE
MPENINOJIOKEHNs, COOUpaTh YCTAaHOBKY 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
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHOOPOB C YyUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOAUTHh MCCIEJIOBAaHUE 3aBHUCHUMOCTH OJHOW  (pu3Hueckoi
BEJIMYUHBI OT JPYro¥ C WCIOJIb30BAHUEM MPAMBIX H3MEPECHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4eOHOTO MCCIEIOBaHUS, COOMpATh
YCTAHOBKY U BBIINOJHATE U3MEPEHHUs, CIEAys IPEUIOKEHHOMY
IaHy, (UKCUpPOBaTh pE3yJabTaThl IOJTYYEHHONM 3aBHUCHUMOCTH
(U3NYEeCKUX BEMYMH B BHUJE MPEAJIOKEHHBIX TaOIHIl U TpaduKoB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HUCCICAOBaHUA

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs (HU3UYECKUX BEIWYWH, CIEIYs
NPEAJIOKEHHON  MHCTPYKLMH: TIPU  BBIIOJHEHUU HW3MEPEHUI
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCISATH 3HAUCHUE

HCKOMOM BEITNYHNHEI




1.13

1.14

1.15

coOmolaTh TpaBWiIa TEXHUKKA Oe30omacHOCTH mTpu  pabore ¢

n1abopaTopHbIM 000pyIOBaHUEM

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

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI K 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEpHl (HaXoAWTh HWH(MOpPMANHMIO O TpHUMEpax)
MPAKTUYECKOIO0  HCMOJNb30BaHMs  (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecriedeHus: Oe30MacHOCTH  TPH
oOpamieHun ¢ npubopaMHd U TEXHHYECKUMH YCTPOHCTBaMH,
COXPAHEHHs 3J0pOBbS M COOJIOAEHHUS HOPM 3KOJOTHYECKOTO

MOBE/ICHUS B OKpYXKAIOIIel cpeie

1.16

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

MOKET OBITh HGHOCTOBepHOﬁ

1.17

1.18

HCIIOJIb30BaTh npu BBIIIOJITHCHU U y4eOHBIX 3alaHAN
HAy4YHONOIYJISIPHYIO ~ JIUTEpaTtypy (U3MYECKOTO  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

“H(pOpPMaIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpPMAIUK (PHUIUIECKOTO
COJIep’KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKUe COOOIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MpPU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

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

1.19

MpU  BBIOJIHEHUH  y4EOHBIX TPOEKTOB M  HCCIEIOBaHUMN
pactpenenaTh O00S3aHHOCTH B TPYINIe B COOTBETCTBUH C
NOCTAaBJICHHBIMHA 3aJadaMH, CJICIWTb 3a BBINIOJHESHUEM IlIaHa
IEHCTBUIM, aJeKBaTHO OILIEHWBAaTh COOCTBEHHBIM BKJIad B
HCATCIIBHOCTDH I‘pyr[l'[hl, BBICTpaI/IBaTI: KOMMYHI/IKaTI/IBHOe

B3aMMO/ICIICTBHE, YUUTHIBAsi MHEHHE OKPYXKAIOIINX




Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

1.3

8 kiacce

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh MTOHATHUSA

pasinyaTh SBICHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3NUECKOE SBICHUE
pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,

MIPH STOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MpU3HAKU) PUINUECKUX SIBICHUN

14

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3ysd (DU3MYECKHE BEIUYMHBL, TPU OMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYHH,
0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (HU3UUECKYI0 BEIMYUHY C
JPYTMMHU BEJIUUYMHAMHU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

1.7

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3allMChiBaTb €ro MareéMaThu4dCCKOC

BBIPA)KCHHE

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux miaroB ¢ nmomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3nyuecKuX sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

peuaTth pacyéTHble 3a1aud B 2 — 3 NEHWCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3aJlauM 3alKCbIBATh KPATKOE YCIOBHE, BBISBIATDH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelieHus, MPOBOAUTh PACUETHI U
CpaBHMBATh IIOJIyY€HHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA




1.8

1.9

pacrno3HaBaTh IMpPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(U3MYECKUX METOJOB, WCIOJB3ys ONHUCAHWUE HCCIICIOBAHMS,
BBIJIETISITH IPOBEPSIEMOE MIPEIOJI0KEHHE, OLICHUBATH NMPAaBUIBLHOCTh

nopsaaKa ImpoBCACHUA UCCIICAOBAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢bu3nueckux  CBOWCTB  Tell:  (OPMYNIHpPOBATH  MPOBEPSIEMbIE
NPENOoJI0KEeHNs, CcOOUpaTh YCTAaHOBKY U3  IPEAJIOKEHHOTO

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

1.10

1.11

BBIIIOJHATH IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATH
pe3ynabTaThl  U3MEpeHUul ¢ yuéToM 3aJaHHOW  aOCOIIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAsJoXEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOJXYYEHHOW 3aBUCUMOCTH B BUI€ TaOJIUIl U rPpaduKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT (DU3NYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl MNPEIJIOKEHHOW HWHCTPYKUHH, W BBIUYHUCIISATH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

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

71a00paTOPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MNPUHIUIBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJICHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIUHCHNEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

MPaKTUYECKOTO0  MCMONb30BaHMS ~ (U3WYECKUX  3HAHUM B




1.17

MOBCETHEBHOM KU3HM i1 oOecrieueHuss O€30MacHOCTH TIpH
oOpameHun ¢ TpuboOpaMud U TEXHUYCCKUMH  yCTPOWCTBAMHU,
COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIIUXCS 3HAHUH U MTyTEM CpaBHEHHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATH HH(POPMAIHMIO, 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 NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHust HHPOPMAIIUHU U3 OAHOM

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

Kon
NpoBepsieMoro
pe3yJjabTara

11

1.2

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEepKaHUS, B TOM YHUCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM ACSITEIbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM TMOHATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTalMeN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAessiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

9 kJacc

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B

OKpY>KaloIleM MHUpe, B TOM 4Hcie GU3NUeCKue SIBICHUS B IPUPOE,
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1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(bopMysbl, CBS3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIMYHMHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa H 3alKCBIBAaTh €ro0  MaTeMaTUYeCKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOICTBA

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

1.7

1.8

1.9

pemate pacuéTHbIe 3a7ayd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOUINE WIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIIATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(hU3MUECKUX CBOICTB TEll: CAMOCTOSATEIHHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHU,
OTIpeNieNisAs cpelHee 3HAueHUE H3MepseMOol BeIHYuHBI ((POKyCcHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

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

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh W3MEPEHHS, CIEAysl MPeII0KEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

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

1a00paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOTI'O sApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OIMCAHMS, HCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl W CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUHN YueOHO-TIPAaKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPAaKTHYECKOTO  WCIIOJNIb30BAaHUS  (PU3WMUYECKUX  3HAHUA B
MOBCETHEBHON KM3HU i1 obOecriedeHus: Oe30MacHOCTH  IPH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYsI TOMCKOBBIN 3a1pocC,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHusl, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOBb30BAaTh W3YYCHHBIM ITOHATUMHBIM ammapar HM3y4aeMoro
paszaena (U3MKA U COMPOBOXKIATh BBICTYIJICHHE INpE3eHTaLUel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTpaUBaTh
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




IIpoBepsieMble 3JIEMEHTHI COJIEPKAHUS

7 KJace

Kon
pa3iena

Kon

IJIEMECHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIEI'O MHPA
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®duzuka — Hayka O 1npupoje. SBIeHHUS TPHUPOIBIL.
dusznueckue  SBIEHUSA:  MEXaHMUYECKHE,  TEIUIOBHIE,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

1.2

®dusnueckue BenuuuHbl. M3Mepenue Gpu3nyeckux BETUUUH.
@usnueckue  npubopel.  IlorpemmHocts  W3MEpeHUH.
Me:xyHapoHas CUCTEMA €IUHULL

1.3

1.4

1.5

EcrecTBeHHOHAy4HBIi METOJl TO3HAHUA: HAOIIOJCHHUE,
IIOCTAaHOBKA Haquoro BOHpOC&, BBIIBMKCHHUE THUIIOTE3,
SKCIIEPUMEHT 10  MPOBEPKE  THIIOTE3, OOBICHECHHE
Ha0I101a€EMOT0 SIBJICHUS

Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIEH

[IpakTuyeckune paboOTHI:

W3mepenune pacCTOSHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pasmMepoB MabIX TEJ.

W3mepenne Ttemmeparypsl IpU IIOMOIIMA KUIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEILIECTBA

2.1

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJBl, UX pa3Mephl.
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEILIECTBA

2.2

JIBuxenue dactul BemectBa. CBsI3b CKOPOCTU JIBUYKEHUS
YacTUI[ C TeMmIeparypod. bBpoOyHOBCKOE  JBHIKEHWE,

T dy3us

2.3

2.4

2.5

2.6

BzaumopeiicTBHE YacTHUIl BEIISCTBA: NPUTSKCHUC U
OTTAJIKUBAaHHUEC

ArperatHple COCTOSIHUS BEIECTBA: CTPOCHHE Ta30B,
KUAKOCTeW W TBEPABIX  (KPUCTAJUIMYECKUX)  TeEIl.
B3anmocBA3p MeEXIy CBOWCTBAaMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M HX ATOMHO-MOJEKYJISPHBIM
CTPOEHUEM

OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[TpakTudeckue pabOTHI:

Onenka jgumamerpa  aromMa  METOIOM  psnaoB  (c
ucrnonb30BaHueM Gotorpaduit).

OMBITHI IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
OnBITH 0 OOHAPYKEHUIO ACHCTBHSI CHJI MOJICKYISIPHOTO
TIPUTSDKECHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanundeckoe IBuxkeHUe. PaBHOMEpHOE 1 HEPAaBHOMEPHOE
JBH)KECHUEC

3.2

Ckopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKCHNHU. PacuéT myTH 1 BpeMeHU JIBH)KEHHS




SBnenne wHepuuu. 3aKOH MHepuuu. B3anmoneicTBue ten
3.3 KaK NpUYMHAa U3MEHEHUs] CKOpPOCTHU JIBMKEHUs Tel. Macca
KaK Mepa HHEPTHOCTH Teja

IInoTtHoCcTh BemecTBa. CBs3b IUIOTHOCTH C KOJIWYECTBOM

34 MOJIEKYJI B €MHHIIE 00hEMA BEIIECTBA

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI

36 Cuina ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl c
MOMOIIbIO JUHAMOMETpA

3.7 SIBnenue TAroreHus U cuia TskecTH. Cuila TSXKECTH Ha
JIpyrux mianerax. Bec tena. Hesecomocts

38 Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHHUE NoKos1. TpeHue
B [IPUPO/JIC U TEXHUKE

39 CnoxxeHue cuj, HaNpaBlICHHBIX MO OJHOM MPSAMOM.

' PaBHonelicTByIOIIAs CUIT

[TpakTuueckue paboThI:
Omnpenenenne cKOpocTH paBHOMEPHOTO JBMKEHUS (ILIapHKa
B JKUJKOCTH, MOJENHU SJIEKTPUYECKOTO aBTOMOOWIISL U TaK
nanee). OrmpenernieHne CpeAHE CKOPOCTH CKOJIBXKEHUS

310 Opycka wWiIM IIapuKa 1O HAaKJIOHHOW  IJIOCKOCTH.

Onpenenenue  MIOTHOCTH  TBEpHoro  tena.  ONBITHI,
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTsbKeHus
(nedpopmanuu) NpyKHUHBI OT TMPHIOKEHHON CUIIbL. OTBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIbl TPEHUS CKOIbKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN

@dusnveckre SBICHUS B TPUPOJE: TPUMEPHI IBIKCHUS C
3.11 Pa3IMUHBIMM CKOPOCTSIMU B JKMBOM M HEXHBOW IpUpPOJE,
JIEViCTBHE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTporucTBa: AMHAMOMETD, OIIIUITHUKI

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue tBEpmoro Ttena. CrnocoObl yMEHBIIEHUS U

4.1
YBEJIMUCHUS JTABIICHUS
42 JlaBnerne ra3a. 3aBHCHMOCTH JIaBJICHUS raza OT 00BEMA,
' TEeMIIEpaTyphl
43 [lepenaya naBneHUs TBEPABIMH TENaMH, >KUIKOCTIMH U

razamu. 3akoH [lackansa. [ITHeBMaTrnueckre MaInHbl

3aBUCHUMOCTE JaBJICHUA KNUOIKOCTHU oT FJ'IY6I/IHBI.
4.4 I'unpocratudecknii mapagokc. CooOmiaronecs: COCy/bl.
FI/I}IpaBJ'II/I'-ICCKI/Ie MEXaHU3MBbI

Atmochepa 3emnau u atmochepHoe mamieHue. [Ipuamab
CYIIECTBOBAHMS BO3AYIIHON oOomouku 3emiu. OmbIT

4.5 Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO MAABICHHUS OT
BBICOTHI HaJ] YDOBHEM MOPS

46 N3mepenne armocheprnoro npasienus. [Ipubopsr st
U3MepeHus: aTMOC(EepHOro J1aBICHHUs

47 JleficTBHe KUAKOCTH U Ta3a Ha MOTIPYKEHHOE B HUX TEIO.

Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8 [TnaBanue Ten. Bo3ayxomnaBanue




4.9

4.10

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJE OT 00bEMa
MOTPYKEHHOM B JKUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAOLIEH  CWJIbL,  JICHCTBYIOLIEWM Ha  TEIO,
MOrPY’KEHHOE B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH 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
KOHCTPYHUPOBAHHUE JIOJIKH n onpeaeieHue eé
rpy30N0AbEMHOCTH

®dusnueckue SABJICHUS B MPUPOJE: BIUSIHUE aTMOC(HEPHOTO
JIaBJICHUS HA )KMBOM OpraHu3M, IJIaBaHue pbl0
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TexHuueckue  YCTpOMCTBa: cooOIaroIMecs  COCYbI,
YCTPOMCTBO  BOJONpPOBOJA, THUIAPABIMYECKUN  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOW HAacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT'UA

5.1 Mexanundeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
53 [TpocTble MexaHU3MBI: pblYar, 6JOK, HAKJIIOHHAS MJIOCKOCTb.
IIpaBuno paBHOBeCHsI ppl4ara
5.4 [IpumeHeHre mpaBuia paBHOBECHUS pblyara K OJIOKYy
«3o0710T0€ TpaBUIO» MexaHUKU. KoapuuueHT mosiae3Horo
5.5 neiictBus MexaHu3MoB. IIpocTble MeXaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTeHunanbHas 3HEPTUHU TeNa, TOJHATOrO HaJl 3eMIEH
5.7 Kunernueckas 3Heprus
S 58 [TonHast MexaHHuecKas SHEPTHi. 3aKOH W3MEHEHMS U
COXpaHEHMsI MEXaHUYECKON S3HEPTHH
[TpakTideckue paboThI:
Onpenenenre pa®OTHl CHIIBI TPEHHUsS TNPH PABHOMEPHOM
59 JIBIKEHUM Tella [0 TOPU3OHTAJbHOW TOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHOBecHs prluara. M3mepenue
KII/l HaknoHHOM m1ockocTH. M3yueHne 3aKkoHa COXpaHEeHUs
MEXAHUYECKOM dHEPIrun
5.10 @u3ndecKue sIBICHUS B IPUPOJIE: PblYaru B TEJlEe YEJI0BEKA
TexHn4eckue ycTpoucTBa: pblyar, MOABUKHBIN U
5.11 HEMOJIBUKHBINA OJIOKH, HAKIIOHHAs TIOCKOCTb, TPOCTHIE
MEXaHU3MBI B ObITY
8 ki1ace
Kon Kon
IIpoBepsiemblIe 3JIeMEHTHI COEPKAHUS
paszesa 3J1eMeHTAa
6 TEIJIOBBIE ABJIEHUA




OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUHU CTpPOEHUS BeulecTBa. Macca M pa3Mepbl MOJEKYJI.

6.1 OneITbl,  NOATBEP)KIAIOLIME  OCHOBHBIE  ITOJOXCHUS
MOJIEKYJISIPHOKUHETUYECKOH TEOPUH

6.2 Monenu TBEPAOTO, >KUIKOTO U raz3000pa3HOrO COCTOSHUN
BemlecTBa. Kpucramimyeckue u amop¢Hsble Tena

6.3 OO0bsicHeHHE CBofISTB ra3oB, KHIKOCTEH U TBé}v)I[LIX TEJI Ha
OCHOBE II0JIO’KEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOPUU

6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS

6.5 TennoBoe pacuIpeHne u cxaTHe

6.6 Temneparypa. CBsi3p  TeMmeparypsl €O  CKOPOCTBIO
TEIJIOBOT'O ABM)KEHHUS YaCTHUIL

6.7 Buytpennss sHeprus. CrnocoObl W3MEHEHUsI BHYTpEHHEH

' SHEPIUu: Terjionepeaaya U CoBepiieHre padoThl

6.8 Bunel Teruionepenadn: TEIUIONPOBOJHOCTb, KOHBEKLIUSA,
U3ITy4yeHue

6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0OEMKOCTb BELIECTBA

6.10 TeruiooOMEeH W TEIUIOBOE  paBHOBECHE. Y paBHEHUE
TEIJIOBOro OajnaHca

6.11 IInaBieHne M OTBEpIEBaHHWE KPUCTAUIMUECKHUX BEILECTB.
VY aenpHas TEIIOTA IJIABJICHHUS
[Tapoobpa3zoBanue u koHxaeHcauus. Vcnapenue. Kunenue.

6.12 VYienbHas  TeIIOTa  MapooOpa3oBaHUS.  3aBUCHMOCTH
TeMIIepaTypbl KUIEHUsI OT aTMOC(EPHOTO JAaBICHUS

6.13 BnaxuocTs Bo31yXxa

6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHMUS
[Tpununs! padotsl TemnoBbix aBurarenei KI1J] teroBoro

6.15 nBurarens. TenaoBble NBUraTeld M 3alIUTa OKPYKAKOLIEH
cpensl

6.16 3aKOH COXpaHEHUS U TPEBPALLEHUS YHEPTUU B TEIJIOBBIX
nporeccax
[TpakTryeckue paboOTHI:
OnpIThl 0 OOHAPYKEHUIO ACHCTBUSI CHUJ MOJIEKYISIPHOTO
IPUTSKEHUS.
OnpITH IO BBIPAIIMBAHUIO KPHUCTAJUIOB MOBAapPEHHOM COJU
WIM caxapa.
OnpiThl 10 HAOJMIOJEHHUIO TEIUIOBOTO PACIIUPEHHS Ta3oB,
JKUJKOCTEN U TBEPABIX TEIL
Omnpenenenue JaBlIeHUs BO3yXa B OaJUIOHE IINPHUIA.

6.17 OneIThl, JIEMOHCTPUPYIOIIUE  3aBUCHMOCTb  JIaBJICHUS

BO3/lyXa OT ero 00bEMa U HarpeBaHUs WIN OXJIaKICHHUS.
[IpoBepka ruUMOTE3bl JMHEWHOW 3aBUCUMOCTHU JJIUHBI
CTOJOMKA >KMJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

HaGnronenne w3MeHeHHMsT BHYTpPEHHEH SHEpPruu Tela B
pe3ysbTare Terionepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue siBieHUS TEIIOOOMEHa MpPH CMEIIMBAHUU
XOJIOJTHOM Y TOPSIYEN BOJBI.




OnpeneneHre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOrO BOJIOM
HpI/I TCHJIOO6M€HC C HaneTLIM MCTAJININYCCKUM I_II/IHI/IHI[pOM.
Ornpezenenne yaelIbHONU TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporecca ucrapeHusi.

OrnpeziesieHre OTHOCUTEBHOM BIIAYKHOCTH BO3/TyXa.
OrnpezenieHne yAeIbHON TEIIOTHI TJIaBICHUS JIb/IA.

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

6.18 B mnpupone, uzinydeHue ColiHIa, 3amMep3aHUE BOJIOEMOB,
MOpPCKHUE OpH3bl; 00pa3oBaHHUE POCHI, TYMaHa, HHEsl, CHETa.
TexHudeckne  YCTPOWCTBA:  KANMWUIAPBL,  MPUMEPHI
UCIIOJIB30BAaHUsl KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETP,

6.19 JATYUK TEMIIEPATyphl, TEPMOC, CUCTEMa OTOILJICHUS JOMOB,

TUTPOMETPBI, ICUXPOMETpP, MapoBas TypOMHa, IBUTATEIb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHWA

7.1 Onektpusanus Ten. [[Ba posia aIeKTpUUEeCcKuX 3apsiioB
B3aumoneiictBue  3apsbkeHHbIX — Ten.  3akoH — Kyrnona

7.2 (3aBHCUMOCTH CHJIBI B3aMMOJCHCTBUS 3apsDKEHHBIX TElN OT
BEJIMYMHBI 3aps/10B U PACCTOSTHUS MEXTy TEJIaMHU)
Onektpuueckoe mnojie. HampsokEHHOCTH 3IEKTPUUECKOTO

7.3 nosnist. [IpuHUun cyneprno3unuu 3IEKTPUYEeCKUX Mojeil (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snekTpuyeckux  3apsfoB.  DJIeMEHTapHbII

7.4 anekTpudyeckuil 3apsan. CrpoeHue aroma. IIpoBomHuMkM U
JURJIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DNEeKTpUYECKHUM TOK. Ycenosus CyLIECTBOBAHUS
IIEKTPUYECKOr0 TOKA. MICTOYHMKHM OCTOSIHHOTO TOKa

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

78 Onektpuueckass uenb. Cuna ToOka.  DJIEKTPUUYECKOE
HapspKEeHUe

79 ComnpoTuBieHHE MPOBOJHUKA. YIEIBHOE CONPOTUBIICHUE
BELIECTBA

7.10 3akon OMa 1J1s yyacTKa Lenu

711 [TocnenoBarenbHOe M MApAJUIEIBHOE  COEIUHEHUE
IIPOBOJHHUKOB

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

713 DNeKTpUUeCKHe T1eMu U TOTPEOUTeNn DIEKTPUUECKON
sHepruu B ObiTy. KopoTkoe 3amblkaHue

714 [TocrositHHBIE MarHuTBL. B3aumMoaeiCTBHE NOCTOSHHBIX
MarHuTOB

715 MarnuTtHOe nosie. MarHuTHoe 1oje 3eMiu U €ro 3Ha4yeHue

IS JKA3HU Ha 3eMile




7.16

7.17

OnbiT Opcrena. MarHutHoe TOJE AJIEKTPUYECKOrO TOKA.
IIpuMeHeHHe 3JIEKTPOMAarHuTOB B TEXHUKE

JleficTBHe MarHUTHOIO IIOJSA Ha IPOBOJAHMK C TOKOM.
OnexTpoABUrarenb IMOCTOSHHOrO Toka. lMcnonbs3zoBanue
JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIOpTe

7.18

7.19

7.20

Onbitel @apanes. SBneHUE PIEKTPOMArHUTHON MHAYKIMH.
IIpaBuio Jlenna

Onekrporerepatop. CrocoObl TOMyYeHUST SICKTPHUECKON
SHEPTHUH. DEeKTPOCTaHIINU Ha BO300HOBIISIEMBIX
HCTOYHHKAX SHCPIruu

[TpakTuyeckue pabOTHI:

OnbIThl 0 HAOMIOACHUIO 3JEKTPU3ALUM Tell UHAYKLIUECH U
IIPU COIPUKOCHOBEHUH.

HccnenoBanue  OEMCTBUS — JJIEKTPUYECKOrO  IOJIA  Ha
IIPOBOJAHMKH U TUIEKTPUKU.

COopka u mpoBepka pabOThl d3JIEKTPUYECKOH IIenu
IIOCTOSIHHOT'O TOKA.

M3MmepeHue U peryJInpoBaHHUEe CUIIbI TOKA.

W3mepeHue U peryJinpoBaHye HallPsHKEHHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HMIYILETO 4Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha
pe3ucrope.

OnBITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPHUUECKOTO
COMPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU
MIONIEPEYHOr0 CEUYEHUS U MaTepuaa.

[IpoBepka mpaBuia  CIOXKEHHMS  HAOpsDKEHUN — [IpHU
MIOCJIEIOBATEIbHOM ~ COCIMHEHMM  JIBYX  PE3UCTOPOB.
IIpoBepka mpaBuia Uisi CWIBI TOKAa IPU IAPAJLUIEIBHOM
COCIMHEHUU PE3UCTOPOB. Omnpenenenne paboThI
JNEKTPUYECKOTO  TOKA, MAYIIET0  4epe3  PEe3UCTop.
Omnpenenenue MOILIHOCTH AIIEKTPUYECKOTO TOKa,
BBIJICTISIEMO Ha pe3ucrope. MccnegoBaHue 3aBUCUMOCTH
CHJIBI TOKa, UAYILETO Yepe3 JaMIIOUKy, OT HaIlpsDKEHUs Ha
Heil. Omnpenenenne KIIJI narpeBatens. HWccnemoBanue
MarHMTHOTO B3aWMOJEWUCTBHSA IIOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHUTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB IIPU UX
o0beMHEHUH U pasfeneHuu. VccnenoBaHue JeicTBus
AIIEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpenKy. OIBITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI B3aUMOJEHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CHJIbI TOKa U HampaBlIeHUS
TOKa B KaTylmke. 3yueHue nelicTBUS MarHUTHOIO IOJISI Ha
MPOBOAHMK ¢ TokoM. KoHCTpynpoBaHue 1 uzydeHnne paboThbl
anektpoasurarensd. M3mepenue KIIJ[ anextpoaBuraTenbHon
ycTaHOBKH.  OMNBITBI MO  HMCCIEAOBAHUIO  SBIICHUS
AIIEKTPOMAarHUTHOM MHIYKIMH: MCCIEI0BAHUE W3MEHEHUN
3HAYECHUS M HAIIPABJICHUs NHIYKIIMOHHOTO TOKa

7.21

@usnyecKue ABICHUS B IPUPOJE: DICKTPUIECKUE SBICHUS B
aTMocdepe, MEKTPHUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE




nosie 3eMiiu, Apeid MOJIOCOB, POIb MArHUTHOTO TIOJIS ISt
JKU3HU Ha 3eMJie, MOJISPHOE CUSTHIE

TexHudyeckue yCTPOMCTBA:  JJIEKTPOCKOIL,  aMIIEpPMETP,
BOJIBTMETpP, PEOCTaT, CUETYMK DIJIEKTPUUECKOW DSHEPruu,

799 AIIEKTPOOCBETUTEIHHBIC npudopHl, HarpeBaTebHbIC
ANEKTPONIPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NOPEIOXPAaHUTENH,  AJIEKTPOMArHUT,  AJIEKTPOJBUTATEIb
HOCTOSIHHOT'O TOKa, TeHEPAaTOp MOCTOSHHOIO TOKA

9 kaace
Kon Kon
pasjiena SIeMeHTa [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
MEXAHWYECKUE SABJIEHUA

81 Mexe}Hqucxoe nBkeHue. MartepuanbHas Touka. Cucrema

orcuéra

8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS

8.3 PaBHOMepHOE NMPSIMOIMHENHOE IBUKEHHE

HepaBnomepHoe mnpsmonuneiiHoe apmxeHue. Cpeanss u
8.4 MITHOBEHHas CKOpOCTb Tela IpH  HEPaBHOMEPHOM
JBYOKCHUHT

8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKECHHE

8.6 CBoboanoe naaenue. OneiTel ["ammnes
PaBHOMepHOE nBWXkeHHE 1O OKpyxHOcTU. llepmon wu

8.7 yactota oOpamieHus. JIuHelHass M yrjaoBas CKOpPOCTH.
LleHTpOCTpEMUTENHEHOE YCKOPEHUE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HproToHa

8 8.11 [TpyHIMI CynIepNIO3ULIMH CHUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHUS CKOJIBXEHMs, CHJla TPEHUs
MIOKOSI, IPYTHE BUIBI TPCHHS

814 Cuita TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOpEHUe
CBOOOJIHOTO Ma/ICHUS

815 JBuxenne mnaner Bokpyr Connua. [lepBas kocMmuueckas
cKkopocTh. HeBecOMOCTb U Iieperpy3ku

8.16 PaBHOBecue marepuasbHOH TOUYKU. AOCOMIOTHO TBEPIOE
TEIO

817 PaBHOBecue TBEpAOro Tema € 3aKPEIUIEHHOM  OCBIO
BpaieHus. MomeHT cuibl. LleHTp TsbxecTn

8.18 Nmnynsc Tena. Msmenenue ummyinbsca. Mnynsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABM)KEHUE

8.21 Mexanndeckas paboTa U MOITHOCTh

8.22 Pabota cuit TskecTH, ynpyroctu, Tpeausi. CBsi3b SHEPTUH U
paboThI




8.23

8.24
8.25
8.26

8.27

[ToreHnmanbHass  dHEpPrus  Tela,  IMOMHATOTO  Han
MOBEPXHOCTHIO 3eMJIU

IToTeHnmanpHas YHEPrUs CKATOU IPYKUHBI
Kunernueckas sueprus. Teopema 0 KUHETUYECKON SJHEPTUU
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

[TpakTuyeckue pabOTHI:

OnpeneneHne CpeHel CKOPOCTH CKOJIBKECHHS OpycKa MU
JIBIOKCHHWS — [IApUKa [0  HAKIOHHOW  TUIOCKOCTH.
OnpeneieHHe YCKOPSHHsI Tejla INPU PaBHOYCKOPCHHOM
JIBIDKEHHUH 110 HAKJIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HAYaIbHOW CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBKCHUHM 0€3 HAaYaJIbHON CKOPOCTH ITYTH OTHOCSTCS Kak
psI HEYETHBIX YKCEJ, TO COOTBETCTBYIOIIUE MPOMEKYTKU
BPEMCHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT
CHJIBI HOPMaJIBHOTO JIaBJICHUS. Omnpenenenue
ko3 duieHTa TpeHHs  CKojJbkeHus.  OmnpezeneHue
KECTKOCTH NPYKUHBL. OmpeneneHre padoThl CHITbI TPCHHS
pH PaBHOMEPHOM JBMKCHHH Tella MO TOPH30HTAIBHON
noBepxHocTU. OnpesienieHre padoThl CHUIIBI YIIPYTOCTH MPH
noasEME Tpy3a C HCIOIB30BAaHUEM HEMOABIKHOTO U
MOJIBMIKHOTO OJIOKOB

8.28

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

8.29

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

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU

91 Kosie0aHuii: Iepro/I, 4acToTa, aMIUIUTY 1A
92 MareMaTuyeckuii U NpyKUHHBIA MasTHUKU. [IpeBpamienue
SHEPTUH TIPH KOJIeOATETHHOM JIBUKEHUN
93 3aryxaomue KkoneOaHus. BbIHYXIEHHbIE KoJeOaHus.
' Pe3onanc
Mexanndeckue BOJIHBI. CBOWCTBA MEXaHUYECKHX BOJIH.
94 [IpononbHBIE W TONEpEUYHbIE BOJIHBL. J[TMHA BOJNHBI U
' CKOpOCThb €€ pacmpocTpaHeHUs. MexaHW4YecKre BOJIHBI B
TBEPIOM TelJIe, CEICMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHdpa3Byk U yIbTpa3ByK
[TpakTudeckue paboTHI:
Onpenenenne YaCTOTEI u rnepuoja KoJIeOaHui
9.7 MaTE€MaTUYECKOro MasiTHUKA.

Ornpezenenre 4acTOThI M epruoaa KojieOaHUH Py KUHHOTO
MassTHHUKaA
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11

Uccnenosanue 3aBUCUMOCTH  Tlepuojaa  KojeOaHwmid
MOJBEIMICHHOT0O K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue  3aBUCHMOCTH  Tepuoja  KoJjieOaHUH
NPYKUHHOTO MasTHHKa OT Macchl Tpy3a. I[IpoBepka
HE3aBHCHUMOCTH NIEpHo/ia KojeOaHuii rpy3a, Mo BeIIeHHOTO
K HATH, OT MacChl Ipy3a U )KECTKOCTH NPYKUHBI. 3MepeHne
YCKOPEHHS CBOOOTHOTO TaACHUS
duznueckre SBICHUS B TPUPOJE: BOCHPHUATHE 3BYKOB

9.8 J)KUBOTHBIMH, 3€MJICTPSICEHUE, CEHUCMUYECKHUE BOJIHBI,
IIyHaMH, 9XO0

99 TexHU4YeCKne  YCTPOWCTBA:  OXOJIOT, HCIOJIb30BAaHUE
YIBTPa3ByKa B ObITY U TEXHUKE

DJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

101 DNEKTPOMAarHUTHOE TOJe. ODJICKTPOMArHWUTHBIC BOJHBIL.
CBOICTBA AJIEKTPOMArHUTHBIX BOJTH

10.2 [Ixana 3meKTPOMArHUTHBIX BOJIH

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

10.4 N3ydenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILBIO
MOOMIBHOTO TeledoHa
dusnyeckue SBJICHUS B IPUPOJIC: OMOJIOTHUECKOE ICHCTBUE

10.5 BUJUMOTO,  YyJIbTPa(UOIETOBOTO U  PEHTTEHOBCKOIO
U3JIy4CHUN

106 TexHuueckue yCTpOIiCTBA: } HCIIOJIb30BaHKE
AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3U

CBETOBBIE SIBJIEHU

111 JIyueBas monens cBera. MicTouHuKH cBeTa

11.2 [IpsiMonnHetHOe pacipoCTpaHEHUE CBETa

113 Otpaxxenue cpera. Ilnockoe 3epkano. 3aKoH OTpa)keHUS
cBeTa

114 [Ipenomnenue cBeta. 3akoH mpenomiieHus ceta. [lomHoe
BHYTpPEHHEE OTPAKEHUE CBETA

115 JInnza. Xop siyuelt B IMH3E

116 Onrtuueckast cucrema ¢oToarnmapata, MHKPOCKONa |
TeJIeCKoIa

117 ['maz kak omnTuyeckas cuctema. bIHM30pyKoCcTh U
JATEHO30PKOCTh

11.8 Paznoxenune Gemoro cera B crnektp. Ombitel HeroTOHA.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTudeckue paboThI:
WccnenoBanue 3aBUCHUMOCTU yTia OTPaKEHHUSI CBETOBOTO
Jy4a OT yIJia MaJeHHUs.

11.9 N3yuenne XxapakTepucTUK H300pakKeHUs TMpeaMera B
MIJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yTJ1a TIPEITOMIICHHSI CBETOBOTO
Jy4a OT yIJia MaJCHHs Ha TPaHUIIE «BO3JIYX — CTEKIIO.
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[Tonydyenne wu300pakeHUH C TMOMOIIBIO COOMparoIIei
JIUH3BL.
Omnpenenenne GOKYCHOTO PACCTOSTHUS U ONTHYECKON CHIIbI
coOUparoIIe JTMH3BL.
OMnBITHI MO PA3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OmnbITEl 1O BOCHPHUATHIO I[BETA TIPEIMETOB TMPH KX
HAOJII0/ICHUU Yepe3 1[BETOBbIE (GUIbTPHI
dusnyeckue sBieHUs B mnpupoze: 3armenus ConHua U

11.10 JlyHBbI, IBeTA TEJ, ONTUYECKHE SIBJICHUS B aTMOCcdepe (1BeT
HeOa, pedpakius, paxyra, MUPax)

1111 TexHuuyeckue ycTpoiicTBa: O4KH, MEPUCKOM, (poToammapar,
ONTHYECKUE CBETOBOJIBI

KBAHTOBGIE ABJIEHUA

121 OnwiTel  Pesepdopna W 1utaHerapHas MOJAETh aToMa.
Mogaens atoma bopa

122 Hcnyckanwe © TOTJIOMIEHUWE CBeTa aroMoM. KBaHTHI.
JluneituaTeie CIEKTPHI

12.3 PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHus

124 Crtpoenue aToMHOTrO siapa. HykioHHas mMozens aTOMHOTO
saapa. N3oTomsl

195 PanmoaktuBHBIe TpeBpamieHus. [lepwon momypacmana
ATOMHBIX sJEP

126 Snepubie peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO H
MacCOBOT'O YHCEI

12.7 DHeprus CBS3U aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

128 Peakuuu cunHTe3a u nmeneHus snaep. VICTOUHHMKM SHEpruu
ConHua u 3B€31

129 Snepnas _ DHEpreTyKa. [eiictBue  paaMOaKTUBHBIX
M3ITy4YeHUN Ha JKUBbIE OPTaHU3MBbI
[TpakTudeckue paboTHI:
HaGmoieHne  CIUIOMIHBIX W JIMHEWYAaTBIX  CIIEKTPOB

1210 U3ITy4EHUS.
HccnenoBanue TPEKOB: U3MEPEHHE DHEPTHH YACTHUIIBI 10
TOpPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
H3mepenue paarnoakTUBHOTO (hOoHA
@duznueckre  ABICHUS B NPUPOJAE:  E€CTECTBEHHBIN

1211 paMoOaKTUBHEIN (POH, KOCMUYECKUE JIYYH, PaJnoaKTHBHOE
U3ITydeHUe TIPUPOJTHBIX MUHEPAJIOB, JeicTBHE
pPaIMOaKTUBHBIX U3ITyYEeHUI Ha OpraHU3M YeJIOoBeKa

1212 TexHUYECKHE YCTPOMCTBA: CIIEKTPOCKOIT, HHIUBUAYATbHBIN
TO3UMETP, KaMmepa Bunbcona




IIposepsiembie Ha OI'D o ¢pusuke TpedOBAHUA K pe3yJbTaTaM
OCBOCHUSI OCHOBHOM 00pa30BaTeibHOM MPOrPaMMbI OCHOBHOTI'0

0011ero oopa3oBaHus

Kon
NpoBepPsIEeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUA O 3aKOHOMEPHOUN
CBSI3M U [TO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOTHil, 00 53BOJIOIUHU
(U3MYECKUX 3HAHWHM U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCUUCKHX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHMA O BUAAX MarepuH (BEIIECTBO U IOJIE), O JIBW)KEHHH Kak
croco0e CyIIecTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUHM CTPOEHHs BEIIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHUM
npupoasl  (MEXaHWYECKHX, TEIUIOBBIX, OSJEKTPOMAarHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHUIO UX
XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIUX
IaHHOe (U3MUYECKOe SIBICHHE; YMEHHE PACIO3HABaTh IPOSBICHHE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenne ocHOBaMH TMOHSATHIHOTO amnmapaTa W CHMBOJIHYECKOTO
A3bIKa (PU3UKU M UCTOJIb30BAHUE MUX JUIS pElleHUs: y4eOHBIX 3a/1ay;
YMEHHE XapaKTepPH30BaTh CBOWCTBA Teld, (hU3WYECKHE SIBICHUS U

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘-ICCKI/Ie

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

Brnanenue ocHOBaMM METOJOB HAYYHOTO TMO3HAHUS C Y4ETOM
COOIOICHUSI TIPaBUIT 0€30MIACHOTO TPYyAa: HaOMoieHne QU3UUECKUX
SIBIICHUH:

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

OTIBITA U 3aIUCHIBATH €0 PEe3yJIbTAThI, (POPMYIMPOBATH BHIBOBI;




IIPOBECHUE TPSAMBIX M KOCBEHHBIX HW3MEPEHUH (U3NYECKUX
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CAaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0O MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTH  Ppe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX HCCICIOBAaHUM;
CaMOCTOSITEJIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIECNOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduMKOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIe0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeel
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BSICHEHUS (PU3HUECKUX TPOIIECCOB

YMeHue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOH Ha H3Y4YEeHHbIE CBOMCTBa
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMmeHnue pemath pacuéTHble 3aqauu (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI W (opMyIbl, CBs3BIBaIONIME (DHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIllMCBIBaTh KPATKOE YCIOBHE 3a/IauH,
BBISIBJIATH HEJIOCTAIOIIME JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE TSI €€ PEeIIeHHS, HCITOIb30BaTh CIIPAaBOYHbIE JJAHHEIE,
MPOBOJIUTH PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETTMUNHBI;, YMEHHE OTIPEICIISTh pa3MEPHOCTD

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

YMeHHne XapaKTepu3oBaTh MPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILIEHHBIX

TCXHOJIOTUYCCKUX MPOLECCOB IO UX OMUCAHUTIO, UCITOJIB3YS 3HAHUS O
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CBOHMCTBax (DM3MYCCKUX SBJICHUH W HEOOXoauMble (HU3UUECKUE

3aKOHOMEPHOCTH

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHHUn ¢  OBITOBBIMH  NPUOOpaMH W TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 3I0pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYXKAaIOLIEH cpene; MOHUMaHHE
HEOOXOMMOCTH NPUMEHEHHS TOCTIDKCHUH (PU3MKM M TEXHOJOTUH

IJIg paliMOHAJIBHOTO IMPUPOAO0IIOJIB30BaAHUS

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIy4eHHON HWH(GOpMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONIOJITHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BATh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypPy
(U3HYECKOTO COEepPIKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI CETH
Wnrtepuer; Biamenue 0a30BBIMM  HaBBIKAMHU IIPe0OpazoOBaHUs
vHpOpMallUi W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha

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




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

¢pusuke
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD JIBHIKEHUS
19 PaBHOMepHOE 1 HepaBHOMEpHOE BUKEHHE. CpenHsis ckopocTs. Popmyna ams
' BBIYKCIICHUS CpeHel ckopocTu: V = S/t
PaBHOMepHOE npsMOTUHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIUHATHI TEa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUS:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
MepeMenIeHusl, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBIKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
2
S =vy *1T+ay* ;
2
@opMynbl AJiA NPOSKUUU MEPEMENICHUS, MPOEKIMH CKOPOCTH M IMPOEKLUUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 .sx(r)=vﬂx-r+ax-3.
U_\'('f):l)ﬂ_\'_hﬂj\' £,
a,(f) =canst,
UI.‘(: - Ul.‘r2 =la.s,
I'padvkn 3aBUCHMOCTH OT BPEMEHH ISl TPOEKIUU YCKOPEHHS, MPOEKIUU
CKOPOCTH, TPOCKIMH TepeMEIIeHUs, KOOPAUHATHI TPH PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KECHUH
CBoboaHoe nagenue. opMyIibl, OMUCHIBAIOIINE CBOOOTHOE TAICHNE TeTa 10
BEPTUKAIN (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH
1.5 3emnu). ['paduku 3aBHCHUMOCTH OT BPEMEHM I TMPOCKIUU YCKOPEHUs,

MPOCKIIUA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHHWHM TeJa II0

BEPTUKAIN




CKopocTh paBHOMEPHOTO [BHKEHHS Tela MO OKpyxkHocTu. Hampapnenue
CKOpPOCTH.

dopmyrna A BBIUUCICHHUS] CKOPOCTU Yepe3 pajuyC OKPYKHOCTH U IEPUOJ

oOpareHus:
L= 2MR
T
HTPOCTPEMHUTENIHOE YyCKOopeHue. HampaBieHue UHeHTpOCTPEMUTENBHOTO
1.6 e eMUTE e enue. H €eHue e eMUTE
yckopeHusi. @opmyia /115 BBIYUCIEHUS YCKOPEHUS:
2
a. — (&
" R
®opmyna, cBsI3bIBaIOIIasl EPUOJT U YACTOTY OOpaleHHUS:
V= 1
T
Macca. ITnorHocts Bemecrsa. @opmMyra sl BBIYUCIECHUS TUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIBbI, IEHCTBYIOIIEH
Ha Telo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 _ -
Fy y=-F,
Tpenue nmokost U TpeHue cKobkeHus. GopMmyia 11 BBIYUCIEHUS MOIYIISI CHIIbI
1.12 TPEHUS CKOJIBKEHMSL:
F_=un-N
- K
Hedopmarus tema. Ympyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYroiu
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 A BBIYMCICHUS CHIIBI TSDKECTHU BOJIM3M moBepxHocTu 3emun: F =
mg.

JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

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

1.15 p=mb
Nmnynbse cuctemsl Ten. M3amMenenue ummynbca. IMIynbe cHITbl
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBI Te:
1.16 P=nyU +ip Uy =const
PeaktuBHOE NBHXKEHUE
Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHIIBL:
A=Fsoosa
117 MexaHuueckas MO :
IIHOCTb:
A
N==
I
Kunernueckas u noteHuuanbHas sHeprus. @opmyna 17si BBIYUCICHUS
KUHETUYECKON DHEPTUH:
H!Uz
By
1.18 .
Teopema o kuHeTHUecKOU sHEprun. Popmyrna sl BBIYUCICHUS
MOTEHIIMATBLHON SHEPTHH TeJa, TIOTHSITOTO
HaJ 3eMIIEN:
E,=m gh
MexaHuyeckas SHeprusi:
E=E;+E »
1.19 .
3aK0oH COXpaHEHUsI MeXaHW4YeCcKou sHeprun. DopMyra s 3aKoHa
COXPaHEHUS MEXaHWUYECKOM SHepPTUr B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparnieHne MEXaHMYIECKOW SHEPTUH TIPU HAJTUIUH CHIIBI TPCHHSI.
[TpocThie MexaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.
1.20 Poruar. Moment cuiisl: M - FI.

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.

@opMyia U1 BBIYMCIICHUS IABJICHUS TBEPIOIO Tena:

_F
pP= G
1.21 JlaBnenue ra3za. ATMOCEpHOE TaBlICHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUIKOCTH.
dopmyna 1 BEIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:
P=PE+DPy,
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akon Apxumena. dDopmyna sl ONPEACNCHUS BBITAJIKUBAIONICH CHIIBI,
JeCTBYIOIIEH Ha Te0, MOrPYKEHHOE B KUIKOCTH UITU Ta3:
1.23
Fag =pgV
YcnoBue miaBanus tena. [InaBanue cynoB U BO3AyXOIUIaBaHHE
Mexannueckue KoneOaHus. AMIUIMTYa, MEPUOA U dYacToTa KoJeOaHMIA.
124 dopmyia, CBSI3BIBAIONIAS YACTOTY U IEPHO KOJICOAHMIA:
vV = L
T
195 MareMarnueckuii M TNpYKHHHBIA MasTHUKH. [IpeBpamnieHue sHepruu npu
' KoJe0aTeTbHOM ABMKCHUU
1.26 3aryxatomue kojebanus. Bernyxaennsie konebanus. Pezonanc
Mexanndeckre BOJHBL. [Ipo1oibHbBIC W TIOTIEpEYHbIC BOJTHBL. J[JTHHA BOJHBI U
1.27 CKOPOCTb PaclpOCTPAHEHHUS BOJHBI:
h=v-T
128 3Byk. ['poMKOCTBh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHUIIS
' nByX cpel. Hdpa3Byk U ynbTpa3ByK
IIpakmuyeckue pabomul
129 N3Mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEHAOBOM CHIIbI; KECTKOCTH

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

YIOPYTOCTH; CpeIHEeN CKOPOCTH ABUKEHHs OpycKa M0 HaKJIOHHOM IIOCKOCTH;




YCKOpeHHus: Opycka MpH ABMKCHHH IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuojia KojcOaHHM MaTeMaTHYECKOTrO0 MAasTHHKA, YacTOThI W TepHoja
KOJIeOaHHH TPYKUHHOI'O MasTHHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIErO Ha PhIYar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HETOIBUKHOTO
0110Ka; pabOTHI CHJIBI YIPYTOCTH MPH MOABEME IPy3a ¢ MOMOIIBIO ITOIBHKHOIO
0J10Ka.

HccnenoBanne 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOMN
YacCTHu T€J1a U OT IINIOTHOCTH 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 IpyXUHBI;, YCKOPEHHs OpycKa OT yrila HaKJIOHA HAIpaBIIsIOIICH;
nepro/ia (4acToThl) KOJIeOaHWH HUTSHOTO MAasSTHUKA OT JUIMHBI HATH; TIEpHUOJIa
KOJICOAHHI MPYKHHHOTO MasTHUKA OT MAcChl TPy3a M JKECTKOCTH TPYKHUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH IEpHOJa KOJCOAHUI HHUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUA pblvara

1.30

1.31

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIXKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOM U HEKUBOU IIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHHKE, NMPWINBBI U OTJIUBBI, JBWKEHHE IUIaHET CONHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, PbIYary B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUs] HA XUBOW OpPraHu3M, IUIaBaHHE PbIO, BOCHIPUSATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMU4YecKue BOJIHBI, IYHaAMH, 3XO

Texuuueckue ycmpoucmea: CUUAOMETD, NATYUKU TOJOKEHHUS, PACCTOSHUS U
YCKOPEHHS, AUHAMOMETp, MNOJUIMIHUKHA, PAKEThbl, pbluar, MNOABWXHBIA U
HGHOZ[BI/I)KHLIﬁ 6J'IOKI/I, HAaKJIOHHAasA IJIOCKOCTB, IMPOCTBIC MCXAaHU3MBI B 6BITy,
COOOIIAIOIITUECS COCY/bI, YCTPOUCTBO BOAOIMPOBOA, THAPABINYECKHII Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

2.1

2.2

TEIIVIOBBIE ABJIEHUA

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

Kpucrannuueckne u amopdHsbie Tena

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

Temreparypoil. bpoyHoBckoe nBmxenue, 1uddysus

2.3

CMauuBaHue U KalmWJUIAPHBIC SABJICHU

2.4

TemnoBoe paclimpeHue u cxaTtue




2.5

TennoBoe paBHOBECHE

Buytpennss sueprus. PaGora u temnonepenaya kak crocoObl M3MEHEHUs

25 BHYTPEHHEHN HEPruu
2.7 Bunel Terionepenayn: TENIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne u oxmaxaenue ten. KomuuecTBo TemnoTsl. VY jaenbHas
28 TEIUIOEMKOCTb:
O=cml(t,—t)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIJIOBOIO
29 Oananca:
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHEe BHYTpPEHHEH SHEPrUU B IPOLECCE
2.10 UCIapeHHus M KoHAeHcauuu. KuneHuwe KuUAKOCTH. VYIenbHas TeIoTa
napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[InaBnenne wu xpucraumsauusa. l3MeHeHHWEe BHYTPEHHEH OHEpPruM IIpU
IJIABJICHUN U KPUCTAJUIM3ALMU. Y I€NIbHAS TEIUIOTA MIJIaBJICHHUS:
2.12 0
= m
213 BHyTpeHHsI1 SHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS
' toruBa: = Q/m
2.14 [Tpununs! paboTs! TemnoBbix Apurateneil. KI1/1 reruioBoro apuratens
IIpakmuyeckue pabomul
N3mepenue yaenbHOH TEMI0EMKOCTH METAJUTMUECKOTO IIWJIMH]PA; KOJTMYECTBA
TEIUIOTHI, IMOJYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOpPYIO OITyII€H HarpeThlii HWIMHIpP; KOJUYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThIM IWJIMHIPOM, IIOCIE OIYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEpPATypbl; OTHOCUTEIbHOW BIAXKHOCTH BO3yXa; YAEIbHOM TEIUIOTHI
IU1aBjieHus JbAa. MccrnenoBaHue HM3MEHEHMsI TEMIIEpaTypbl BOJABI  NpU
Pa3IMYHBIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U
ropsiuel BOAbI; IpoLEcca HCITapEHMS
Duzuyeckue a6n1eHus 6 npupooe: TOBEPXHOCTHOE HATSHKEHNE M KallWJUISIPHbIE
2.16 SBJICHUSI B IPUPOJE, KPUCTAJUIBI B NpUpoJie, n3nydeHue CoiHIa, 3aMep3aHue

BOJ0EMOB, MOpCKHUE OpHU3bI; 00pa30BaHUE POCKI, TYMaHa, MHEsl, CHera




Texuuueckue  ycmpoucmea: — KalWUIAPbl,  MPUMEPbl  HMCIOIb30BAHUS

KPUCTAJUIOB, KUJIKOCTHBIM TEPMOMETP, JaTYMK TEMIEPATYPBI, TEPMOC, CUCTEMA

241 OTOIUICHHS JIOMOB, TUTPOMETPBI, TICHXPOMETp, MapoBas TypOHWHA, BUTATENb
BHYTPEHHETO CTOPaHUS
3 DJIEKTPOMATHUTHBIE SIBJIEHW
3.1 OnexTpuszanus Tei. J[Ba Bua 3JEKTPUUECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onektpuyueckoe moiie. Hampspk€HHOCTH 3JeKTpUYeckoro mouist. [lpuHium
' CYIIePIIO3UIINH JJICKTPUUYCCKUX MOJICH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snextpudeckux 3apsiioB. JlelCTBHE JIIEKTPUYECKOTO IIOJSI HA
' AJIeKTpHUeCKue 3apsabl. [[pOBOHUKY U TUAIICKTPUKH
[TocTostHHBII 3NeKTpUUecKuil TOK. J{eficTBUs 3eKTprdeckoro Toka. Cuia Toka.
3.6 Hanpsokenue.
l=g/t,U=A/q
37 DJEKTPUYECKOE COTMPOTUBIICHUE. Y ACTBHOE JICKTPUIECKOE COMPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma ju1s ygactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
1, =1, U=U,+U,. R=R +R,
39 [TapamiensHOE COeTMHEHNE TIPOBOJTHUKOB PABHOTO CONPOTHBIICHHUS:
U=U:I=1+L; Rz%.
CMenaHHbIC COSTUHEHUS MIPOBOTHUKOB
3.10 Pabota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 3
O=I"-R-t
312 OneiT Dpcrena. MarHutHOe TMOJ€ MPSMOTO TMPOBOJHUKA C TOKOM. JIMHUU
' MarHUTHON WHIYKIIHN
313 MaruuTHOE mMOJIE€ TOCTOSHHOTO MAarHuta. B3auMOAENCTBUE MOCTOSHHBIX
' MarHuTOB
3.14 JleficTBEe MarHUTHOTO TIOJISI HA IPOBOJHKUK C TOKOM




3.15

OnbiTel Papazes. SABaeHue 35eKTpoMarauTHor nHaykuu. [Ipasuino Jlenna

3.16

3.17

3.18

3.19

IIpaxmuueckue pabomol

W3mepeHnue  AIEKTpPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTU
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHUJIbl TOKA, BO3HUKAIOILIEIO B IIPOBOJHHUKE
(pe3ucropsl, IaMIIOuKa), OT HAMPSHKEHUS Ha KOHIaX MPOBOTHUKA; 3aBUCMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €TO [TOIEPEYHOI0 CEUEHUS U
YAETBHOTO COMPOTUBIICHHUS.

IIpoBepka nmpaBmiia 11 3IEKTPUUECKOT0 HANPSKEHUS IPU IIOCIEA0BATEIbHOM
COCIMHEHUH TMPOBOJHUKOB; IMpaBWIa ISl CUIBI 3JEKTPUUECKOTO TOKa IMPHU

NapajuieIbHOM COEAMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 8 npupode: DIEKTPUUYECKHE SBICHHS B armocdepe,
ANEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE TOJIe 3eMJTd, Ipei] MomrocoB,

POJIb MAaruuTHOI'O IMOJIA AJId J)KU3HU Ha 36MH€, MMOJIAPHOC CUAHUC

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE IPUOOPSI,
HarpeBaTelIbHbIC ANIEKTPONPUOOpPHI (mpumepsr), ANEKTPUYECKUE
IIPEIOXPAHUTENHN, IIIEKTPOMArHUT, JJIEKTPOABUIaTENb IIOCTOSIHHOIO TOKA,

TeHEpaTOp MOCTOSHHOIO TOKa

QHGKTpOMaFHI/ITHHC BosHEL. [IIkama QJICKTPOMATrHUTHBIX BOJIH

3.20

J'Iyqua;I MOACIIb CBCTA. HpHMOHHHeﬁHOG pacnpoCcTpaHCHUC CBCTa

3.21

3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPEIOMJICHUA CBCTA

3.23

Hucnepcus ceera

3.24

Jlunza. Xox nyueit B muH3e. POKyCHOE paccTosiHUE JIMH3bI. OnTHYeckas cuiia
qumser; D = 1/F

3.25

I'na3 xak ontuyeckas cucrema. OONTUYECCKHUE HpI/I60pLI

3.26

IIpakmuyeckue pabomul

N3mepenue ontuueckoil cuiibl codbuparomeil JUH3bI; (POKYCHOIO PacCTOSHUSA
cobupatomeld JMH3Bl (IO CBOMCTBY paBeHCTBa pa3MepoB IMpeaMmera u
M300paXkeHus], Korja MpeaMeT paclojio’keH B JBOMHOM (okyce), mokazaresns
IIPEIOMJIEHUS CTEKIIA.

HccnenoBanue CBOMCTBA W300paKeHHs, TIOJIYYEHHOTO C  TOMOIIBIO

cobuparomiell JMH3bl; U3MEHEHUsI (DOKYCHOTO PACCTOSIHUSA JBYX CIIOKEHHBIX




JIMH3; 3aBUCHUMOCTH YyTJjla MPEIOMIICHHUA CBCTOBOI'O JIyda OT yIjla IIaJCHUS Ha

rpaHHuIC «BO3AYX — CTCKIIO»

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

321 ONTHYECKHUE sBJICHUS B arMocepe (1BeT Heba, pedpakiius, paxyra, MUpaxK)
398 Texnuueckue ycmpoticmeéa: OYKHW, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PamnoaktuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu ansda-u Oeta-
' pacmaga
42 Omnwitel Pesepdopna mo paccesauro anbpa-gactui. Ilmanerapras Mopaensb
' aTroma
4.3 CocrtaB aTroMHOTO0 siipa. M30TombI
4.4 [lepuon nonypacnaia aTOMHBIX sSIEP
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM pPaJMOAKTUBHBIN (HOH,
4.6 KOCMHUYECKHE JIy4d, PAJHOAKTUBHOEC W3JIYYCHHE MPUPOIHBIX MHHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YEeHU Ha OpraHU3M YeIOBeKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOIT, HHIUBUIYTBHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHa, AACPHAd SHEPIreTUKaA




