MPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

11
1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUS

pa3nuyath SIBJICHUA 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

14

1.5

1.6

1.7

pacro3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3WYECKUX SBICHUUA B
OKpY’KarolleM MUpE, B TOM 4ucie (pU3nuecKue sBICHUS B MPUPOJIE, IPU
9TOM TIEPEBOAWTH MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACIATH
CYILIECTBEHHBIE CBOMCTBA (MPpU3HAKHU) (PU3NUECKUX SIBICHUI

OIMCBIBATh U3YYEHHBIE CBOICTBA TeNl M (PU3NUYECKUE SIBICHUS, UCIIOIb3YS
¢u3nyeckue BEIMYMHBI, T[PH OINWCAHWM MPABWIBHO TPaKTOBATh
(bu3n4ecKkuil CMbICI UCIOJIb3YEMBIX BETMUMH, X 0003HAUCHUS U €AUHUIIBI
(Gu3NYeCKUX BEJIWYMH, HAXOAUTh (HOPMYJIbl, CBS3BIBAIOILME JAHHYIO
(GU3MYECKYI0 BEIMYHMHY C JPYTMMH BEIWYMHAMH, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3nuecKuX BeJIMYUH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie ABJICHUSA W TPOUECCHI,
HCIIOJIB3Ysd  HM3YUCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBECHYIO
(I)OpMYJ'II/IpOBKy 3aKOHaA U 3allUCBbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

O0BSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCH U CBOMCTBA TE€J, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallUld IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH IPUUMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH 00bscHEeHHe U3 1 — 2
JIOTUYECKUX I11aroB ¢ OMOpoi Ha 1 — 2 W3y4eHHbIX CBOMCTBA (U3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemars pacy€THbele 3ajauud B 1 — 2 NEWCTBHA, HCHOJIB3Ys 3aKOHBI U
(dbopmyIibl, CBSI3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a
YCIIOBHS 3aJ1auy 3allMCBhIBATh KPATKOE YCIOBUE, MOJICTABIATh (hU3UUYECKHE
BEJIMYMUHBI B (POPMYJIBI M NMPOBOIUTH Pacu€Thl, HAXOAUTh CIPABOYHBIE
JaHHbIe, HEOOXOMMBbIE ISl pellIeHHs 3aj1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJIy4€HHOMN (PU3NUYeCcKON BETUUHUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE MOXXHO pEHIMTh MpU MOMOIIU
(U3NYECKUX METOIOB, B OIMCAHUU MCCIIEIOBAHUS BBILACIATH IPOBEPSIEMOE
npenanoynioxkenue  (Tumnoresy),  pazauyarh W HMHTEPHPETUPOBATH
MIOJTyYSHHBIH pe3ysbTaT, HAXOAUTh OIIMOKH B XOI€ OIBITA, J1€1aTh BHIBOIbI
IO €ro pe3yJibTaTaM

1.9

MPOBOAUTH OMBITHl TI0 HAOMIOACHUI0 (PHU3UYECKUX SBICHUN WK
(dbuzmyecKux CBOICTB TEJL: dbopmyupoBaTh MPOBEPSEMbIE
MIPEIOJIOKEHHUSI, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHNUs,
3aMMchIBaTh X0/ OMbITA M POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE TPSIMBIE H3MEPEHHS C MWCHOJIBb30BAaHWEM AaHAJIOTOBBIX W
nuGpPOBBIX TPUOOPOB, 3aNMUCHIBATH IOKa3aHUS NPUOOPOB € yu&€TOM
3a/TAaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH




1.11

MIPOBOJIUTH UCCIICAOBAHNE 3aBUCUMOCTH OJHOM (pr3nyecKol BETUYUHBI OT
IpYrOM C HCIOJIb30BAHMEM INPSIMBIX H3MEPEHUM, Yy4acTBOBaTb B
IUTAHUPOBAaHUHM  Y4eOHOTO HCCIIEAOBaHMs, cOOMpaTh YCTaHOBKY H
BBINOJIHATE M3MEPEHMs, CIeAysl NMPEAJONKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJIEC
IPEUIOKEHHBIX TaONMMIl U rpadUKOB, JenaTh BBIBOABI IO pe3yJibTaTaM
UCCIICI0BAHMS

1.12

1.13

MPOBOJUTh KOCBEHHBIE M3MEPEHHS (U3MUECKUX BEIUYMH, CIEIys
MPEII0KEHHOW WHCTPYKLUMU: TPHU BBIIOJHEHUH H3MEPEHUN CcoOupaTh
9KCIIEPUMEHTAJIBHYI0 YCTAaHOBKY U BBIUHCIATH 3HAUEHHE HCKOMOM
BEJINYUHBI

coOJIrOIaTh TIPAaBUJIA TEXHUKU 0€30ITaCHOCTH MPH PaboTe € JIAOOPATOPHBIM
o0opy1I0BaHHEM

1.14

yKa3bIBaTh MPUHLMIBI JEUCTBUSI IPUOOPOB M TEXHUUYECKUX YCTPOICTB,
XapakTepu3oBaTh IMPUHLUIBl JAEHCTBUS H3YUYEHHBIX MNpPHOOPOB U
TEXHUYECKUX YCTPOMUCTB C ITOMOIIBIO X ONMMCAHMS, UCIOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SBJICHUN U HEOOXOAMMble (PU3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

1.16

1.17

NPUBOAMTH  TPUMEPbl  (HAXOAWTh HWHPOPMALMIO O  TPUMEPAX)
MPAKTUYECKOTO WCIOIh30BaHUS (DU3MYCCKUX 3HAHWA B IOBCEIHEBHOU
YKU3HM I oOecriedeHus1 0€30MacHOCTH TIPH OOpallleHuH C MpuOopaMu 1
TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3JI0POBbS H COOJIFOJICHUS
HOPM DKOJIOTHYECKOTO MOBEJICHHUS B OKpY KaroIei cpere

OCYIIECTBIISITH OTOOpP HMCTOYHHKOB HH(OpManuu B ceTu HHTepHeT B
COOTBCTCTBUH C 3a/TaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMCIOIIUXC
3HaHUW W TIYTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaIIUI0, KOTOpas SBJISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOU

WCIIOJIb30BaTh MPHU BHITIOTHEHUH YUYEOHBIX 3aJaHU HAYyYHOIOMYJISPHYIO
TuTepatypy  (U3MUYECKOTO COJIEP)KaHUs, CIPABOYHBIC MAaTEPHAIIBI,
pecypcsl cetu MHTEepHET, BiaieTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMHU U3 OJTHOW 3HAKOBOUW CHCTEMBI B JIPYTYIO

1.18

1.19

CO03/1aBaTh COOCTBEHHbIE KpPaTKUE MUCbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(POPMALUU (PU3MUECKOTO COJIEPKAHUS, B TOM
quciae MyOlIu4YHO AenaTh KpaTKhe COOOLIEHHs O pe3yibTaTaX IpPOEKTOB
WIM Y4eOHBIX HCCIICZOBAaHUM, NpPU OSTOM TPAMOTHO HCIOJIB30BAThH
W3Y4YEHHBIH TOHATUHHBIA amnmapaT Kypca (U3UKHU, COINPOBOXKAATH
BBICTYIUICHHE NIPE3CHTAlUEN

IPU BBHITIOJHEHUU Y4YeOHBIX MPOEKTOB M HCCIEJAO0BAaHHMI pacrpeneniTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJadyaMy,
CIEIUTHh 3a BBIIOJIHCHUEM IUIAHA JCHCTBUM, aJEeKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ] B  JEATEJBHOCTh  TIPYIIIbI, BbICTpAaUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUYUTHIBASI MHEHUE OKPYKAIOIINX

8 KJIACC

Kon
MpOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUus




11

HCIIOJIB30BaTh IMOHATHA

1.2

13

pasiiniaTth ABJICHUSA 11O OMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, JCMOHCTPUPYIOIINX JaHHOC (l)I/I3I/I‘IeCKO€ SIBJICHUEC

pacrio3HaBaTb IPOSABICHME W3YYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4Hcie (PU3UYECKUE SBJICHUS B MPHUPOJE, MPH
9TOM TEpPEeBOJUTh IPAKTHUYECKYI0 3aJadyy B Yy4eOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

14

1.5

1.6

OIMCHIBATh M3yUYCHHbIE CBOMCTBA TeN U (PU3UYECKHUE SBICHUS, HCIIONB3YS
¢usnyeckue BEJMYMHBI, IIPU  ONMCAHUM [PABWIBHO TPAKTOBATb
(GU3NYEeCKUN CMBICI HUCHOJIB3YyEeMbIX BEIMYHH, 0003HAUCHUS M €IUHHILIBI
(GU3MYEeCKUX BEIMYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JIAHHYIO
(GU3NYECKyI0 BEIMYUHY C JPYTMMHU BEIWYMHAMH, CTPOUTH TpapuKu
M3YyYEHHBIX 3aBUCUMOCTEH (pU3nuecKuX BEJIMUUH

XapaKTCPpHU30BaTb CBOICTBa TCII, (1)I/I3I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd  M3YUYCHHBIC 3aKOHBI, IIpU 3TOM  JaBaTb  CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa M 3allMChIBATh €TI0 MATCMATHYCCKOC BBIPAXKCHUC

OOBSCHATh (U3UYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM YHCIC H B
KOHTEKCTE CUTYyaI[lil MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BHISBIATH
MIPUYUHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JIOTHYECKUX
aroB ¢ nomoueio 1 — 2 M3y4eHHBIX CBOWCTBA (PU3UYECKHUX SIBICHUI,
(hU3HUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THble 3a7add B 2 — 3 JAEWCTBUSA, HCMOJNb3YS 3aKOHBI U
(dopMynbl, CBs3bIBaloOIIMe (U3NYECKHE BEIMUYMHBI: HAa OCHOBE aHalu3a
YCIOBUS 3aJa4M 3allMChIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK
JAHHBIX JUJIsl pelleHus 3aJaud, BbIOMpaTh 3aKOHBl M (OPMYJIHI,
HeoOXoauMble i €€ pelIeHHs, NPOBOAMTH pPACUYETHl M CpPaBHUBATH
MOJTyYeHHOE 3HaYeHHEe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU

pacnno3HaBaTb HpO6HeMH, KOTOPBIC MOXHO pCIINUTbL IIpU TTOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOOOB, HCIIOJIB3Yys OMNHUCAHUC HCCIICAOBAHUS, BBIACIIATH
OpoBEPSACEMOC TIPCAINIOJIOKCHUC, OLCHUBATH IPABUIIBHOCTb TOpAAKa
IMPOBCACHUA NCCIICA0OBAaHMs, 1CJI1aTh BIBOJAbI

1.9

1.10

MPOBOAUTH OMBITBI MO HAOMIOACHHIO (U3MUECKUX SBJICHUN WU
¢buznIecKux CBOICTB TEJ: (bopmypoBaTh IIPOBEPSIEMBIE
MIPEINOJIOKEHUSI, COOMpPaTh YCTAaHOBKY U3 MPEJIOAKEHHOT0 000pyA0BaHNUS,
OIMCBIBATH XOJI OTBITAa U (POPMYJIMPOBATH BHIBOJIBI

BBINOJIHATH NMPSIMbIE U3MEPEHNUS C UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB

Y IaTYUKOB (PU3NYECKUX BEIHUMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUI C
y4IETOM 3aTaHHOU a0COFOTHOM MOTPEIIHOCTH

1.11

MPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PU3UIECKON BETUYUHBI OT
JpYyroli C  HCHOJIb30BAHMEM  MNPSIMBIX  U3MEPEHUN:  IUJIAHUPOBATH
WCCIeA0BaHNE, COOMpaTh YCTAHOBKY M BBITIONHSATH HM3MEPEHHS, CIEIys
MpEeNIOKEHHOMY — IJIaHy, (UKCHpOBaTH  pe3yJdbTaThl  MOJTYYCHHON
3aBUCHMOCTH B BU/IE TaOJIUII U TpapuKOB, JA€NIaTh BEIBOBI IO pe3yJbTaTaM
HCCIICIOBAHUS

1.12

MPOBOJNTHh KOCBEHHBIC M3MEPEHHUs (PU3NYSCKUX BEIUYUH: IJIAHHUPOBATH
U3MepeHusi, coOupaTb  3KCHEPUMEHTAIbHYIO  YCTaHOBKY,  Clexys
MIPEITI0KEHHOM WHCTPYKIIMHU, ¥ BBIYUCIISATH 3HAYCHHE BETUIHHBI




1.13

1.14

co0Jro1aTh MpaBmiia TEXHUKH 0€30MacHOCTH MPHU padboTe ¢ 1a00paTOpHBIM
o0opyI0BaHUEM

XapakTepu30BaTh MPUHIUMBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C ONOPON HAa UX OMMCAHUS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH U  HEOOXOoauMmble (QHU3NYECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpHl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBISITH CXEMBbI
QJICKTPHUYCCKUX ueneﬁ C II0CJICA0OBATCIIbHBIM u napauiCIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 00O3HAYEHUS AJIEMEHTOB
BJIEKTPUYECKUX LIENEN

1.16

OPUBOAMTH  NpHUMEPHl  (HaXOAUTh  HMHGOPMAIMIO O  NPUMEpax)
MIPAKTUYECKOI'O MCIOJIb30BaHMs (PU3MUYECKUX 3HAHMM B IOBCEJHEBHOM
XKHU3HU )i oOecriedeHusi 0e30acCHOCTU IpU 0OpallleHuu ¢ npudopaMu U
TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3/10pOBbS U COOIIOACHUS HOPM
9KOJIOTMUYECKOT'0 TIOBEJICHUS B OKpPY KaloIlEel cpeie

1.17

OCYIIECTBIISITh MOUCK HH(POpPMAIUU (HU3NIECKOTO COJEPKAHHUS B CETH
WHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUM U IYTEM CpaBHEHMS
JIONOJTHUTEIbHBIX HICTOUHUKOB BBIIEIATh HH(OpMAIMIO, KOTOPAs SBIISIETCS
IIPOTUBOPEYUBOI UIIM MOXKET OBITh HEJJOCTOBEPHOI

1.18

1.19

HCII0JIb30BaTh NP BBIMOJIHEHUN Y4E€OHBIX 33JaHUI HayYHO-IIOMYJISIPHYIO
JTUTEeparypy (pU3NYecKoro coiepikaHus, CpaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu MHTepHer; Biajgerb nNpuUEMaMHU KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHusl HHGOPMAIIUH U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHUS,
0000masi wHpOpPMANUIO W3 HECKOJbKMX HMCTOYHUKOB (DU3UIECKOTO
CONlep’KaHusi, B TOM 4YHCIe NyOIMYHO TMPEACTABIATh Pe3yIbTaThl
MIPOCKTHON HJIM HCCIICIOBATEIIbCKON JIEATEILHOCTH, MPH STOM TPAaMOTHO
WCIIONIb30BaTh W3YYEHHBI TMOHATUWHBIA ammapat Kypca (usuky,
COITPOBOKAATh BBICTYIIJICHUC Hpe:%eHTaHHefI

1.20

IIpHU BBIIIOJIHCHUHA y‘~I€6HI)IX IMPOCKTOB H I/ICCJ'IGILOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
IpOLECCOB PaCHPCACIIATh 00S13aHHOCTH B rpyamne B COOTBCTCTBUU C
IIOCTAaBJICHHBIMHU 3aJja4yaMM, CICAUTH 3a BBIIIOJITHECHUCM IIJIaHa HeﬁCTBHﬁ n
KOPPCKTHPOBATh €TI0, aJACKBATHO OICHHUBATH COOCTBEHHBII BKJIad B
ACATCIIBHOCTD I'PYIIIIBI, BEICTpauBaTb KOMMYHUKATUBHOC BSaI/IMO,Z[eI\/’ICTBI/Ie,
IOPOABJIAA TOTOBHOCTD pa3peuiaTh KOHd)HHKTLI

9 KJIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pasnuyaTh SABJICHUS 1O ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacrmo3HaBaTh MPOSIBJICHHE M3YyUYEHHBIX (U3MUECKUX SBICHUH B
OKPYKAaroIlIeM MUpPE, B TOM 4yuciie GU3HUECKUE SIBICHUS B TIPUPOJIE, TIPH
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9TOM TMEPEBOAUTH TMPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3UUYECKUX SBICHUI

OIMCHIBATh U3YUYECHHbIE CBOWCTBA Te M (U3UUYECKUE SBICHUS, UCTIOIb3Ys
¢usnyeckue BENWYMHBI, TPH ONHCAHUU MPABWIBHO TPAaKTOBAThH
(bu3MYeCKUi CMBICI HUCIIOJIb3YEMbIX BEIMYMH, 0003HAUYEHHUS U €IMHUIIBI
(GU3NYECKUX BENUYMH, HAXOAWTH (OPMYJIBI, CBA3BIBAIONIME JAHHYIO
(Gbu3MYeCKy0 BEIWYMHY C JAPYTMMH BEJIUYUHAMH, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS W IPOIECCHI,
WCIIONb3Yysl W3YyYECHHbIE 3aKOHbI, NpPU 3TOM J1aBaThb CJIOBECHYIO
(hOopMyJIHPOBKY 3aKOHA U 3aMMHUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE

1.6

OOBSICHATh (PU3MUYECKUE TPOLECCHl W CBOICTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalui IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOWTH OOBsCHeHME 3 2 — 3
JIOTMYECKUX IIAroB ¢ MOMOIBI0 2 — 3 U3yUYEHHBIX CBOMCTBA (hU3MUECKUX
SIBJICHUH, U3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemath pacy€THhIe 3aaauyd (Omuparolecs Ha cucreMy u3 2 — 3
ypaBHEHUI ), UCTIONB3YsI 3aKOHBI U (DOPMYJIbI, CBS3bIBAIONINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHallM3a yCIOBUS 3aJaud 3alUChIBATh KPATKOE
YCIIOBUE, BBISABIATH HEJIOCTAIOIINE MM U30BITOYHBIE JAHHBIE, BHIOMPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE AJIs PEIICHHUS, TPOBOAUTH PACUETHI U
OLICHUBATh PEATUCTHUYHOCTh IOJIyUYEHHOTO 3HaueHus (U3NYECKOU
BETTUYHUHBI

pacCiio3HaBaTb Hp06J'ICMLI, KOTOPBIC MOKHO PpCIIHUTh IIpU IMOMOIIH
(1)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJB3Yysl ONHCAHHUEC MCCICAOBAaHHA, BBIACIIATH
MMpOBCPACMOC  MPEAIIOJIOKCHUE, OLCHUBATHL IIPABUJIBHOCTHL  IMMOPsSAKaA
IIPOBCACHHUA HCCJICAOBAHMA, JcIaTb BBIBO/IbI, HHTCPIIPETUPOBATH
PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

IPOBOJIUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBICHUA WU
(u3MYECKUX CBOMCTB TEJ: CaMOCTOSITEIbHO COOUpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 0O0OpYIOBAaHUS, OIMUCHIBATH XOJ ONbITA U €ro
pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

1.10

1.11

1.12

MPOBOJIUTH TP HEOOXOJMMOCTH CEPHIO MPSIMBIX H3MEPEHHA, OTIpeaesisl
cCpeaHee 3HAueHUE M3MepsieMOl BenuuMHBl ((OKYCHOE paccTOsHuE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOp cIoco0a HM3MEpEHHUs
(u3MepHuTeTHLHOTO MPUdOPa)

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (DU3NYECKUX BEIMYUH C
HCIOJIb30BAaHUEM TPSAMBIX H3MEPEHHI: IJIaHUpPOBaTh HCCIEI0BaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh yCTAHOBKY, (HUKCHpPOBAaTh pPE3yJIbTaThl
MOJIyYEHHON 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUAE TaOIUIU
rpauKoB, JIeNaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHUS

IMPOBOANTE KOCBCHHBIC M3MCEPCHUA (1)I/IBI/IIIeCKI/IX BCJIIMYHMH: IIJIAaHUPOBATHb
U3MEpeHus, coOupaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, cleAys MPeNIoKEHHOW WHCTPYKLWHU, BBIYUCISTH 3HAUYCHUE
BEJINYUHBI U aHAJTU3UPOBATH [1I0JyYEHHBIE PE3YJIBTATHI C YYETOM 33 JaHHON
MOTPENTHOCTH U3MEPEHUI

1.13

coOJro1aTh paBUIIa TEXHUKU 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM




1.14

1.15

pa3nuyatb OCHOBHBIE TPU3HAKM M3YYCHHBIX (DU3UYECKHX MOJIEICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOYHUK
CBE€Ta, Jyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas
MOZEJIb aTOMHOTO sJipa

XapaKkTepu30BaTh MPUHIUIBl JEUCTBUS HM3YyYEHHBIX MPUOOpPOB U
TEXHUUYECKUX YCTPONCTB C ONOPON HA UX ONUCAHUS, UCIOJb3Ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoAuMmble (puU3MUeckue
3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

HCIOJIb30BaTh CXEMBI M CXEMAaTUYHBIE PUCYHKH U3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOIECCOB
MPU PEIICHUU Y4eOHO-MPAKTUYCCKUX 3a7a4, ONTHYCCKUE CXEMBI IS
MOCTPOESHHSI N300paKEHUH B IUIOCKOM 3€pKaJie U COOUpPAFOIIEH JTNH3E
NPUBOAMTH  HpPHUMEPHl  (HaXOAWTh HMH(MOpMAIMIO O  MpPUMEpax)
MIPAKTUIECKOTO HCIIOJIb30BaHUs (DU3MYECKHX 3HAHWUU B TOBCEAHCBHOU
YKU3HM U1 oOecrieueHrs 6€301acHOCTH P 00palieHuu ¢ mpudopamMu 1
TEXHHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBBS M COOJIIOJICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIIEH cpejie

OCYILECTBIIATh MOMCK HMHGpOpMAaLUU (U3HMUECKOrO COAEp)KaHUS B CETH
WHuTepHeT, caMoCcTOATENbHO (POPMYIHUPYS MOUCKOBBIH 3a1Ipoc, HaXOAUTh
MyTH OIIPEICIICHUS TOCTOBEPHOCTH TOIYYeHHOW HHPOPMALIUK HA OCHOBE
MMEIOIUXCS 3HAHUH U JOIIOJHUTEIIBHBIX HCTOYHUKOB

WCIIOJIb30BAaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJJaHIi HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy (PHU3UYECKOTO COJEp)KaHUs, CIPABOYHBIC MAaTEPHAIBI,
pecypcsl cetu HTepHeT; BiaieTh NpruéMaMyu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanusi ”HHOPMAIIMHU U3 OJTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIEHUSI Ha OCHOBE
uHpOpMallUd U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJep KaHus,
myOJIM4HO MIPEACTABIIATH pe3yabpTaThl IIPOEKTHOM WIH
HCCIIEA0BATEIIBCKON JEATEIBHOCTH, IIPY 3TOM I'PAMOTHO HCIIOJIB30BAaTh
M3Y4YEHHBI TOHATHMHBIA ammapar HW3ydaeMoro pasjena QU3UKH U
COIIPOBOKAATh BBICTYIUICHHWE Mpe3eHTauueil ¢ y4éroM ocoOeHHocTel
ayIUTOPUU CBEPCTHUKOB

1.21

IIpHU BBINTOJIHCHUHA y‘Ie6HI)IX IIPOCKTOB U I/ICCHeJIOBaHI/Iﬁ (bHSI/I'—IGCKI/IX
MpOLECCOB PpaCIpPCaACIIATh 0053aHHOCTU B rpynmne B COOTBCTCTBUH C
IIOCTAaBJICHHBIMU 3aJja4yaMH, CJICIWUTH 3a BbIIIOJIHEHHUEM I1JIaHA }IeﬁCTBHﬁ n
KOPPCKTHUPOBATH €T0, aACKBATHO OLCHUBATDH COOCTBEHHBIH BKJIaJd B
JACATCIIBHOCTD I'pYyIIIIbI, BBICTPAaNBaTh KOMMYHHKAaTHUBHOC
B3aHMO,Z[CI>'ICTBI/Ie, MPOABJIAA TOTOBHOCTD pa3peuiaTh KOH(I)J'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3neia

Kona yjaemenra

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIOBHAHWM OKPYXAIOIIEI'O MHUPA

1.1

1.2

1.3

®dusuka — HayKa o0 Ipupoie. ABneHus npupoabl. Pusndeckue
SBJICHHUS: MEXAHUYECKHE, TEIUIOBbIE, AJICKTPUUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE

®dusnueckue BenuuuHbl. M3Mepenue Gpu3nueckux BETUYUH.
@usnueckue  npubopsl.  llorpemHocts  M3MepeHUi.
Me:xyHapoiHas cuctemMa eIMHULL

EcTrecTBeHHOHAy4HBI METOJ| TO3HAHWS: HAOIIOJCHHUE,
IIOCTAaHOBKA Haquoro BOHpOC&, BBIIBUKCHHUE THUIIOTE3,
SKCIIEPUMEHT [0  MPOBEPKE  THIOTE3, OOBICHECHUE
Ha0I101a€EMOT0 SIBJICHHUS

1.4

1.5

Onucanne PU3NYECKHUX SIBJICHUM C TTOMOIIbIO MOIeIIeH

[TpakTrueckue pabOTHI:

N3mepenne paccTOsTHUN.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MaybIX TeN.

N3mepenne TemmepaTypbl MpU IMOMOIIM  KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIepaTypPhl

[NEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUUN BEIIECTBA

2.1

2.2

2.3

24

2.5

2.6

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, MX pPa3MeEpBbI.
OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHUE BEILIECTBA

JIBuxenune vactun BemiecTBa. CBS3b CKOPOCTH JBHKCHHS
yacTUI[ C TeMmueparypoil. bpoyHOBCkoe  JBHIKEHHE,

T dy3us
B3anmMoneiicTBre 4acTHI BEIIeCTBA: PUTSHKEHUE U
OTTAJIKMBAaHUE

ArperaTHple COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta30B,
KUAkocTed W TBEPABIX  (KPUCTAJUIMUECKUX)  Tell.
B3auMocBsI3p MEXIy CBONCTBAMHM BEILECTB B Pa3sHBIX
arperaTHpIX COCTOSIHUSIX U HUX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BO/IBI

[TpakTudeckue paboThI:

Onenka  amaMeTpa  aroMa  METOJOM  psimoB  (C
ucnoib30BaHueM Gotorpaduit).

OnbITH IO HAOJIOACHUIO TETIJIOBOTO PACIIUPEHHS ra30B.
OneITEl IO OOHAPYKEHUIO ICHCTBHUS CHII MOJEKYISIPHOTO
TIPUTSHKCHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

3.1

Mexannueckoe ABUKEHUE. PABHOMEPHOE U HEPABHOMEPHOE
JIBUJKECHHE




3.2

3.3

3.4

Cxopoctb. Cpennsisi CKOpOCTb IPpU  HEPABHOMEPHOM
JIBIKECHUH. PacuéT myTH 1 BpeMEHH JIBHIKCHHS

SlBnenue uHepuu. 3aKOH MHEpUMH. B3aumoneictBue Ten
KaK MpUYMHA U3MEHEHUS CKOPOCTH ABWXEHUs Teda. Macca
KaK Mepa HHEPTHOCTH Teya

[TnotHocTh BemiecTBa. CBsi3b IUIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA

3.5

Cuita KaK XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6

3.7

3.8

Cuna ympyroctu u 3akoH ['yka. l3mepeHue cuibl C
MOMOIUIbIO JUHAMOMETpPA

SlBnenue TiaroreHus u cuia TsxecTd. Cuina TSHKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTh

Cuna tpenus. TpeHue cKonbXeHUs U TpeHHE MOKos. TpeHue
B IIPUPO/JIC U TEXHUKE

3.9

3.10

CnoxxeHue Cwi, HalpaBICHHbIX [0 OJHOW HPSIMOM.
PaBHOzelWcTBYIOIIAs CUII

[TpakTueckue paboThI:

OrpezenieHre CKOPOCTH PaBHOMEPHOTO ABMXKEHUs (IIapuka
B JKMJIKOCTH, MOJIEIH 3JIEKTPUYECKOTO aBTOMOOWISI U TaK
nanee). OmnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHUS
Opycka WIM IIapuKka MO  HAKJIOHHOM  MJIOCKOCTH.
Onpenenenne  1ioTHOcTH — TBEpAOro  tena.  OMBITHI,
JIEMOHCTPHUPYIOILINE 3aBUCUMOCTh pacTsKEeHUs
(nedopmanu) Tpy>KUHBI OT MPHIOKEHHON CHIIbI. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHUS
OT Beca TeJla U XapaKTepa CONPUKACAIOLIUXCSI TOBEPXHOCTEN

3.11

@u3uyeckue SIBICHUSA B IPUPOJAE: INPUMEPHI JBHKEHUS C
pa3sIUYHBIMA CKOPOCTSIMM B JKUBOW M HEKHUBOM IPUPOE,
JICCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texuudeckue YCTpOﬁCTBaI AVUHAMOMETpP, MOAIIUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TBEpAoro Tenma. CrnocoObl yMEHBLICHHS U

4.1 YBEIMUCHUS JTaBJICHUS

42 JlaBierne rasza. 3aBHCHMOCThL JIaBJICHHS ra3a OT 00BEMA,
TEeMIEPATypPhl

43 [lepenaya maBieHus TBEPABIMH TellaMH, JXUIKOCTIMH U
razamu. 3akoH [lackais. [THeBMaTHUeCKME MaIIMHBI
3aBUCHMOCTh  JABJICHHUS  JKHJIKOCTH  OT  TJIyOWHBI.

4.4 I'mapocratnueckuit mapagokc. CooOmaromuecs: Cocyabl.
['upaBinuyecKue MEXaHU3Mbl
Atmocdepa 3emnn u armocepHoe aaBneHue. [IpuuuHBI

45 CyIIECTBOBaHUS BO3AYIMIHONW 000m0uku 3emiau. OmbIT

' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JABICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

16 N3mepenne armocdepHoro maBnenus. I[lpubGopsr st

U3MepeHUs aTMOCHEPHOTO AaBIICHUS




4.7
4.8

4.9

JlelicTBUE XKUJKOCTH U Ta3a Ha MOrPYKEHHOE B HUX TENO.
BriTankuBaromas (apxuMeioBa) cuiia. 3akoH Apxumena

[InaBanue Ten. Bo3ayxomninaBaHnue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOAC OT 00bEMaA
MOTPY>KEHHOM B JKMAKOCTh dYacTu Tena. OmnpeaeneHue
BBITAJIKUBAIOLIEH  CWJIbI,  JICHCTBYIOIIEWM  Ha  TElO,
MOrPY>KEHHOE B JKUIKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHUJIBI, AEMCTBYIOIIEN HA TEJIO B )KUJIKOCTH,
OoT Macchl Tesa. OmbIThI, I€MOHCTPUPYIOIIUE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHUJIBI, AEMCTBYIOIIEN HA TEJIO B )KUJIKOCTH,
oT 00BbEMa MOTpYKEHHOW B JKUAKOCTH YaCTU Tela U OT
IJIOTHOCTH JKUAKOCTU. KOHCTpyupoBaHHE apeomeTpa Wiu
KOHCTPYHPOBAHUE JIOJTKH u omnpeacieHue eé
rPy30MO0AbEMHOCTH

4.10

411

®dusnueckue SBICHHUS B MPHUPOJE: BIUSHHE aTMOCHEPHOTO
JTaBJICHUS HA )KMBOM OpraHusM, IJIaBaHuE pbI0

TexHuueckue  ycTpoiicTBa:  cooOUIaroIuecss  COCyabl,
YCTPOMCTBO  BOJOINPOBOJA,  TIHJAPABIMYECKUH  Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEpP, MOPIIHEBOW HAcOC,
apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 MexaHnunueckas paboTa

5.2 MexaHuueckasi MOIIIHOCTb

53 [TpocTeie MeXaHU3MBI: pbIYar, OJ0K, HAKJIOHHAS TIOCKOCTb.
IIpaBuno paBHOBecHsI ppl4ara

5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldara K OJIOKy
«3onotoe mpaBuno» mexaHuku. Kosaddumment noneznoro

5.5 JedcTBUsT MeXaHu3MOB. [IpocTeie MexaHWU3Mbl B OBITY U
TEXHUKE

5.6 [ToTeHumanpHasi SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas s3Heprus

58 [lonnass wmexaHuudeckas OHEpTHS. 3aKOH U3MEHEHHS |
COXpaHEHHUs MEXaHUYECKOU dHEPTUH
[TpakTiueckue paboThI:
Onpenenenre pabOTHl CHIIBI TPEHHS TMPU PABHOMEPHOM

59 JIBIDKCHUH Tella 10 TOPHU30HTAIBHOW  IMOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBecusi peluara. M3mepenue
KII/I HaknoHHOM MIOCKOCTH. M3yueHne 3aKkOHa COXpaHEHUS
MEXaHUYECKOI YHEpruu

5.10 duznyueckue sIBJICHUS B IPUPOJIC: PhIYATH B TEJIC YEIOBEKA
TexHuueckue  yCTpOMCTBA:  pblyar, MOABIXKHBIA U

511 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC




Kon

Koa yaemenra

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

paszeja
TEIJIOBBIE ABJIEHUA

OCHOBHBIE ~ TIOJOXKEHUS  MOJEKYJISPHO-KMHETHYECKOM

6.1 TEOPHH CTPOCHMS BemiecTBa. Macca U pa3Mepbl MOJEKYI.
OnbITel, NOATBEP)KIAIOIIME  OCHOBHBIE  IOJOXEHHUS
MOJICKYJIIPHOKUHETUYECKON TeOpUH

6.2 Mogenu TBEPAOro, KUAKOTO M Ta3000pa3HOTO COCTOSHHNA
BemlecTBa. Kpucramimyeckue u amop¢Hsle Tena

6.3 OO0bsicHeHHE CBoﬁSTB ra3oB, >KHUJIKOCTEH U TBé[}I[BIX TEJI Ha
OCHOBE ITOJIO’KEHUH MOJICKYJISIPHOKMHETUYECKON TEOPUHU

6.4 CMauuBaHue U KallWJUISIPHBIE SIBJICHUS

6.5 TenoBoe pacHIMpEHHUE U CKATHE

6.6 Temmneparypa. CBs3p  TeMIeparyppl CO  CKOPOCTBIO
TETUIOBOTO JIBHYKEHHSI YaCTHI]

6.7 Buytpennss sHeprus. CrnocoObl M3MEHEHHsI BHYTpEHHEU

' SHEPIUu: Terjionepeaaya U CoBepieHre padoThl

6.8 Bunsl Temnonepenauu: TEMJIONPOBOAHOCTb, KOHBEKIIMS,
U3JTy4YCHUE

6.9 KosngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTb BEIIECTBA

6.10 TennmooOMeH M TemIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OajaHca

6.11 [lnmaBneHne W OTBEpJCBaHHE KPHUCTAIUTMUECKUX BEIIECTB.

6 VY nenbHas TemoTa IMIaBIeHUs

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue.

6.12 VYieneHas  TeIIOTa  MapooOpa3oBaHUS.  3aBUCUMOCTH
TeMIepaTypbl KUIEHUs OT aTMOC(EPHOTO JAaBICHUS

6.13 BnaxxHocTh BO3iyxa

6.14 OHeprus TOIIMBA. Y IeNbHasl TEII0Ta CTOPaHus
[Tpunuumns! padoTs! TernoBbix asurateneit KIIJ{ rermmosoro

6.15 nBuratens. TeruoBble ABUraTeld W 3alllUTa OKPY KAIOLIEH
cpensl

6.16 3aKOH COXpaHEHHs W TPEBpAIlEeHHs DHEPTUU B TEIUIOBBIX
npolieccax
[TpakTuyeckue paboOTHI:
OnpIThl 110 OOHAPYKEHUIO NEUCTBUS CHUII MOJIEKYJISIPHOTO
HNPUTSKESHUS.
OnBITHl TIO BBIPANIMBAHUIO KPHCTAIJIOB MMOBApEHHON COJH
WK caxapa.
OnpITEl TI0 HAOIIOJCHUIO TETUIOBOTO DPACHIMPEHHS Ta30B,

6.17 KUAKOCTEN U TBEPIBIX TEIL.

Omnpenenenue JaBieHUs BO3IyXa B OaJUIOHE IINPUIIA.
OnbITel, JEMOHCTPHUPYIOLIWE 3aBUCUMOCTh  JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.
IIpoBepka rumoOTE3bl JMHEMHOM 3aBUCUMOCTU JJIMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphl.




HaGnronenne wW3MEHEHUS BHYTPEHHEH OJHEPIUU Tela B
pe3yJbTare Terionepeaayn U paboThl BHEIIHUX CHUIL.
HccnenoBanue SBICHUS TEMI00OMEHa MpH CMEIINBaHHUU
XOJIOJTHOW U TOpsiYEH BOJIBI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MMOJIYYEHHOI'O BOAOMU
IPU TEIUI00OMEHE C HarpeThiM METANINYECKUM LIUIHUHIPOM.
Onpenenenue yieabHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue mporecca UCIapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/LyXa.
OnpezneneHye yaebHON TEIIOTHI IIaBJIEHUS JIbJA.

du3nyeckue SABJICHUSA B IIpupoac: IIOBEPXHOCTHOC
HATSAXKCHUC U KAITMJIJIAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJLIIbI

6.18 B npupoze, uzinydeHue CojHIA, 3aMep3aHUEe BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE PpOCHl, TyMaHa, HHEsl, CHeTa.
TexHudeckue  yCTpOMCTBA: KaluJuIsIpel,  IIPUMEpPBI
UCMOJIb30BaHUS KPHUCTAJIOB, JKMJIKOCTHBIH TEpPMOMETD,

6.19 JATUYUK TEMIEPATYpPbl, TEPMOC, CUCTEMA OTOILJIEHUS JIOMOB,

TUTPOMETPBI, TICUXPOMETp, THapoBasi TypOWHa, IBUTaTellb
BHYTPEHHET 0 CTOPaHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanys Tei. /[Ba poaa 371eKTpUUECKUX 3aps10B
B3auMoneiictBue  3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCUMOCTh CHJIbI B3aUMOJCHCTBUS 3apsHKEHHBIX TENT OT
BEJINYMHBI 3apsIJIOB M PACCTOSIHUSI MEXKTY TEJIaMH)
Onekrpuueckoe mnone. Hanpsxk€HHOCTb 3IEKTPUYECKOTO

7.3 noJist. [IpuHIUN cyneprno3uuuu 31eKTpUYECKUX moJjed (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn  snexkTpudeckux  3apsioB.  DJIEMEHTapHBIN

7.4 anexktpuyeckuit 3apsa. Ctpoenue atoma. [IpoBogHuku u
JUDIIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

76 DNEeKTpUYECKUI TOK. Ycnosus CYILLIECTBOBaHUS
AIIEKTPUYECKOr0 TOKa. MICTOYHMKM MOCTOSIHHOTO TOKa

77 JIeficTBUS 2JEKTPUUECKOTO TOKA (TEINIOBOE, XMMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

78 Onektpruueckas unenb. Cuina  TOKa.  DIIEKTPHYECKOE
HaIpspKEHUE

79 ConpoTuBieHHEe NPOBOJHUKA. Y IEIBHOE CONPOTHBIICHHUE
BelIeCcTBa

7.10 3akon OMa 11 y4acTKa 1enu

711 [locnenoBarenbHOE W MapajuleIbHOE  COEAMHEHHE
IIPOBOJHMKOB

712 PaboTa 1 MOIITHOCTH IEKTPUUECKOTO TOKa. 3aKoH J[oys —
Jlenna

713 OJNeKTpuYecKkue Iend U TOTPEOUTENH AIIEKTPHUECKOU

sHepruu B ObiTy. KopoTkoe 3aMbIkaHue




7.14

7.15

ITocTtosHHble MarauThl. B3auMmonelcTBHE IOCTOSHHBIX
MarHuTOB

MarnauTtHoe 1ojie. MarauTHoe 1ojie 3eMJIM M €ro 3HaueHHue
IUIS JKA3HU Ha 3eMiie

7.16

7.17

OneiTr Opcrena. MarHUTHOE 1OJIE IEKTPUYECKOTO TOKA.
[TpuMeHeHue 3J1eKTPOMAarHuTOB B TEXHUKE

JleficTB€ MarHMUTHOTO TIOJS HAa IPOBOJHHUK C TOKOM.
DJNIeKTpOABUTATENIb IOCTOSIHHOTO ToKa. Mcrnonb3oBaHue
ANIEKTPOJIBUTATENIE B TEXHMYECKHMX YCTPOMCTBAX W Ha
TpaHCIIOpPTE

7.18

7.19

Onbitel @apanes. SIBjaeHUE IEKTPOMArHUTHOW UHITYKIIMH.
[IpaBuiio Jlenna
Onektporereparop. CrnocoObl MOMy4YEHUsT SJIEKTPUUECKOU

OHCPIuu. BHCKTpOCTaHHHI/I Ha BO300HOBIISIEMBIX
HCTOYHHKAX SHCPIruu

7.20

[TpakTuyeckune paboOTHI:

OnbITH 110 HAOIOJICHUIO SJEKTPHU3AIUK TNl UHIYKIUEH U
IIPU CONPUKOCHOBEHHH.

HccnenoBanue  IEWCTBUS  DJEKTPUYECKOIO  TOJI  HA
IIPOBOJTHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOThl AIEKTPUUYECKON IIenu
ITIOCTOSIHHOT'O TOKA.

W3mepenne U peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryampoBaHue HaPsKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4epe3
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HAIIPSDHKEHUS Ha
pesucrope.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUUECKOTO
COIPOTUBIIEHHUsS IIPOBOJHUKA OT €ro JUIMHBI, ILIOIIAIU
IIONIEPEYHOI0 CEYEHUS U MaTepHaa.

IIpoBepka mpaBuia  CIOXKEHHS  HAaNpsDKEHWM — TIpu
IIOCJIEIOBATEIbHOM ~ COCMHEHHH  JBYX  PE3HUCTOPOB.
IIpoBepka mpaBwiia AJi CHJIBI TOKAa IPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenne paboThI
JJIEKTPUYECKOTO  TOKA, HIYIIEr0  4Yepe3  PE3UCTOP.
Ornpenenenne MOIIIHOCTH AIEKTPUIECKOTO TOKa,
BBIZICIIIEMON Ha pesucrope. McecnenoBaHue 3aBUCHMOCTH
CUJIBI TOKA, MAYIIErO Yepe3 JIAMIIOYKY, OT HalpsDKEHHUS Ha
Heil. Omnpenenenne KIIJ[ narpeBatensa. HMccinenoBanue
MarHuTHOTO B3aUMOJIEUCTBUS IOCTOSHHBIX MAarHHUTOB.
M3y4eHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB ITPH UX
oO0benmMHeHNH W pazjaeneHuu. MccnepoBaHue JEUCTBUS
NIEKTPUYECKOTO TOKA HAa MArHUTHYIO CTpenKy. OMbITHI,
JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aWMOJIECHCTBUSA
KaTyIIKH ¢ TOKOM U MarHUTa OT CUJIbl TOKA U HalpaBJICHUS
TOKa B Karymke. M3yyeHue nelcTBUsl MarHUTHOTO IOJISI HA
IPOBOJHUK ¢ TOKOM. KOHCTpyupoBaHue 1 u3ydeHue padoThl
anekrpoasurareis. U3amepenne KI1J snexkrpoaBurarenbHOiM
yCTaHOBKM.  ONBITBI 1O  HUCCIEJOBAHHUIO  SIBJICHUS




7.21

3H€KTpOMaFHHTHOﬁ HHAYKOUU: HCCICAOBAHUC U3MEHCHHI
SHAYCHU W HAIIPABJICHUA WHAYKIIMOHHOI'O TOKa

duznyeckue ABICHUS B IPUPOJIE: IMEKTPUUECKHUE SIBIICHUS B
aTMocdepe, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiu, Jpeiid MoaoCcoB, pojib MArHUTHOTO TOJS AJIs
JKU3HU Ha 3eMJie, MOJISIPHOE CUSTHIE

1.22

TexHudeckue yCTpOMCTBA: DJJIEKTPOCKOIN, aMIEpPMETP,
BOJIETMETP, PEOCTAT, CYETYMUK DJICKTPUYECKON OSHEPTHH,
AIIEKTPOOCBETUTEIHHBIC pudopHI, HarpeBaTeIbHbIC
AIEKTPONIPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NPEIOXPAHUTENH,  DJICKTPOMArHUT,  3JEKTPOJIBUTATEINb
MOCTOSIHHOTO TOKa, TeHEPATOpP MOCTOSHHOTO TOKA

9 KVIACC
Kon
pasena Kon snemenra [TpoBepsieMble 371EMEHTHI COIEPKAHMS
MEXAHUWYECKMUE ABJIEHUA

81 MGXE.l.HI/IIIeCKOG JIBUKEeHHE. MarepuanbHas Touka. Cuctema
orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE

8.4 HepaBHoMepHOe mnpsmonuHeiiHOe nBukeHHe. CpenHsas u
MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU

8.5 Yckopenune. PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBUKEHHE

8.6 CBobosHoe nagenue. OnbIThl ["anunes
PaBHOMEpHOE nBMXKEHME IO OKpYk)HOCTH. [lepro n yactora

8.7 oOpareHusl. JInneiinas " yrioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproTOHA

8.9 Bropoii 3akoH HeroTona

8 8.10 Tperuii 3akoH HeroToHa

8.11 [IpyHIMI Cynepro3uIuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPeHUS CKOJIbKEHHUsI, CUJIa TPEHHUS TOKOS,
JpyTue BUJIBI TPEHUS

8.14 Cuna TSKECTH U 3aKOH BCEMUPHOI'O TSATOTEHMSI. Y CKOpPEHHUE
CcBOOOIHOTO ITaCHNA

815 JBuxenne tuianer Bokpyr Conupa. IlepBas kocmudeckas
ckopocTb. HeBecomocTh u nieperpysku

816 PaBHOBecue MaTepHalbHOW TOUYKH. AOCONIOTHO TBEPIOE
TEJOo

817 PaBHoBecue TBEpHOro Tema € 3aKPEIUIEHHOW  OCBIO
BpaieHusi. MoMeHT cwiibl. LIeHTp TsokecTn

8.18 Nmmynsc Tena. U3menenne umiysibca. IMIyibe CUITBI

8.19 3aK0H COXpaHEHUSI UMITYJIbCA




8.20

PeakTuBHOE NBUKEHUE

8.21

Mexannueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cun TsKecTH, ynpyrocty, TpeHus. CBs3b SHEPTUU U
paboThl

[loreHnumanpHast ~ SHEprUst  Teia,  HOJHATOTO  HaJ
MMOBEPXHOCTHIO 3eMJIn

8.24

[ToTeHnmanpHas SHEPTUs CKATON IPYKUHBL

8.25
8.26

8.27

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU
3aKOH COXpaHEeHHs] MEXaHMYeCKON YHePIHH

[IpakTuueckue padboOTHI:

OrmpezenieHne CpeIHEe CKOPOCTH CKOJIbXKEHHUS OpycKa WU
JBUKEHUS LIApHUKa M0 HAKJIIOHHOM 11ockocTu. OnpeneneHue
YCKOPCHUA TCJIa HIpH PAaBHOYCKOPCHHOM JABHXXCHHUH 110
HAKJIOHHOM TJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTM IIyTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JIBIXKEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka rHUMOTE3B: €CIM TNPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJdIbHOU CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl
HEUYETHBIX YUCCll, TO COOTBCTCTBYIOIIUC TIPOMCKYTKH
BPEMEHH OJMTHAKOBBI.

I/ICCHGILOBaHI/IC 3aBUCUMOCTH CHUJIbI TPCHHUA CKOJIBKCHHA OT
CWJIBI HOpMabHOTO NaBneHus. Onpenenenue kodhduirenHTa
TPCHUA CKOJILXKCHUA. OnpegleneHI/Ie JKECTKOCTH IMMPY>XUHBI.
Omnpenenenue pabOTHI CHJIBI TPEHUS TMPU PABHOMEPHOM
ABHUXKCHUN TCJIa 110 FOpI/ISOHTaHBHOﬁ ITOBEPXHOCTH.
Omnpenenenue padoOThl CUIIBI YIPYTOCTH MIPH MOABEME TPy3a
C UCIIOJIb30BAaHUEM HCIIOABUXKHOI'O U ITOABHUKHOI'O 0JIOKOB

8.28

dusznueckue SBICHUSI B npupoac: MNpUIMBbI U OTJIMBBI,
ABMOKCHHUC  IIJIAHCT Conaeunon CUCTCMbI, PCAKTHBHOC
JABWIKCHUC KMBBIX OPraHu3MOB

8.29

Texunueckue YCTpOICTBA: CIIUAOMETD, JAaTYUKHU
MOJIOKEHUSL, PACCTOSIHUS U YCKOPEHHUSI, PAKETHI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

Konebarenbnoe nBukeHne. OCHOBHBIE XapaKTEPUCTHKHU

91 KoJIeOaHMI: IepUO/I, YaCTOTa, aMILIUTYAa

92 MareMatnueckuii U NpYy>KUHHBIA MasTHUKU. [IpeBpamieHue
SHEPTUH MpHU KosieOaTeIbHOM JIBUKEHUN

93 3aryxatomue KoneOanus. BpIHyXIeHHBIE KOJIeOaHUS.
Pes3onanc
Mexannueckue BOJHBL. (CBOMCTBA MEXaHWYECKUX BOJIH.

94 [IpononbHble W mMomepeyHble BOJHBL J[MMHA BOJNHBI U
CKOpOCTb €€ pacnpocTpaHeHHs. MexXaHW4YeCcKue BOJIHBI B
TBEPIOM TeJle, CCHCMUYECKUE BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6 Wudpa3Byk U yabTpa3ByK

9.7 [IpakTudeckue paboThI:




10

11

Omnpenenenne  4YacTOTBI M M[epuoja  KoiebaHui
MaTeMaTH4ecKOro MasTHHUKA.

Omnpenenenue 4aCTOTH U TIepuoa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA

HccnenoBanue  3aBUCMMOCTH — HEpUOAA  KosleOaHUi
MIOJIBEIIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccinenoBanue
3aBHCUMOCTH TepHoJa KoJeOaHH MPYKHUHHOTO MasTHHKA
oT Maccel Tpy3a. [IpoBepka HE3aBHCHMOCTH TIEpHOAA
Kosie0aHui Tpy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a u
KECTKOCTH TPYXUHBI. V3MepeHne yCcKOpeHHs CBOOOIHOTO
IagcHus

du3nyeckue SIBICHUS B IIpupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH,  3€MJICTPSCEHUE, CEUCMHUYECKUE  BOJIHBI,
I[yHaMH, X0
99 TexHudeckue  yCTpOMCTBA:  3XOJIOT,  MCIOJIb30BAHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE Iojie. DJIEKTPOMAarHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkana 37eKTpOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoja cBera. CKOpoOCTh CBeTa.
BosHOBBIE CBOMICTBA CBETa
[IpakTuueckue padbOTHI:

10.4 N3y4yeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOWIBHOTO TeNedoHa
®duznyeckue SBICHUS B PUPOE: OMOJIOrHYECKoe JeiicTBHE

10.5 BUJMMOIO,  yJIbTPa(UOIETOBOrO U  PEHTTEHOBCKOIO
U3ITy4YeHui

106 Texauueckue YCTPOMCTBA: } HCIIOJIb30BAHUE
JIEKTPOMAarHUTHBIX BOJIH JJII COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBast mozens cBeta. MicTouHMKH cBETa

11.2 [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA

113 Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKCHHS
cBETa

114 [Ipenomiienne cBera. 3akoH mpenomiieHus: cera. llomHoe
BHYTpPEHHEE OTpakeHUE CBETa

115 JIunza. Xox syuel B JIMH3€E

116 Onrtuyeckass cucreMa Qoroamnmnapara, MHKPOCKONa |
TeJecKorma

117 I'maz kak onrtudeckas cucrema. biauzopykocth u
JAJIbBHO30PKOCTh

118 Paznoxenue Oenoro cBera B crektp. OmbiTel HbloTOHA.
CiiokeHne CeKTpaJIbHBIX IBETOB. Jlucnepcus cBeta
[IpakTrueckue pabOTHI:

11.9 HccnenoBanue 3aBUCUMOCTH YIVIa OTPaKCHHUSI CBETOBOTO

Jy4a OT yIJia MajeHusl.




W3ydenue XapakTepUCTUK HW300paKCHHsS TMpeaMeTa B
TUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH YIJIa TPEIOMIICHUSI CBETOBOTO
Jy4a OT yrJja NMaJICHUs] Ha TPAHMIIEe «BO3yX — CTEKIIO».
[Torydenne n300pakeHUli C MOMOIIBI0 COOMPAFOIIIEH JIMH3HI.
Omnpenenenre HOKYCHOTO PACCTOSIHHSI M ONTHYECKOW CHIIBI
coOuparoIe JTHH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbIThl 1O BOCHPHUATHIO I[BETa TPEAMETOB IMPU HX
HaOII0JICHUU Yepe3 IIBETOBbIC (PUIIBTPHI

dusndeckue IBJICHUS B IIpupoac: 3aTMCHUA COJ'IHI_[a u .HYHI)I,

11.10 LIBETa TeJ, ONTHYECKHUE siBIeHUs B armocdepe (1BeT HeOa,
pedpakmus, paxyra, MUPax)

1111 TexHuyeckue ycTpoHCTBA: OYKH, MEPUCKOI, (oToanmapar,
ONTUYECKUE CBETOBObI

KBAHTOBBIE SBJIEHU A

121 OmnwiTel Pesepdopaa u muraneraprast Mozellb atoma. Moiernsb
aroma bopa

122 Hcnyckanne u morjomieHue cBeTa aroMoM. KBaHTHL
JInHenyaTsie CIIEKTPhI

12.3 PannoaktuBHOCTH. Anb(ha, OeTa- ¥ raMMa-u3TydeHUs

124 Crpoenne aromHoro sapa. HykiioHHas Mozaenb aTOMHOTO
sapa. M3oTonsl

125 PaguoakTtuBHble mnpeBpamieHus. llepuon momypacnana
aTOMHBIX SIIEP

126 SnepHple peakuuu. 3aKOHBI COXPAaHEHUS 3apsAOBOIO U
MaccOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U YHEPTUU

12 128 Peakuuu cuntesa u geneHus spep. McTouHuku sHeprum

CosHma u 3BE311

129 SAnepHas sHepreTuka. [[eficTBHe paIMOaKTUBHBIX U3ITy4YEHUN
Ha KUBbIE OPraHU3Mbl
[IpakTuyeckue paboOTHI:
Habntonenne  CIUIOIIHBIX M JIMHEHYAThIX  CIIEKTPOB

1210 U3JTy4EHUS.
HccnenoBanne TpeKoB: M3MEpPEHHE SHEPTUM YACTHIBI T10
TOPMO3HOMY IIyTH (110 hoTorpadusm).
N3mepenue paaroakTuBHOro ¢poHa
®dusnueckue  ABJICHHS B INPUPOJE:  E€CTECTBEHHBIN

1211 PaMOAKTUBHBIN (OH, KOCMHYECKHUE TYy4H, pazuoaKTHBHOE
U3IIy4eHue IPUPOJIHBIX MUHEPAJIOB, neiicTBue
PaIMOAKTUBHBIX U3TyUYEHUN HA OPTraHU3M YeJIOBEKa

1212 TexHuyeckue ycTpoicTBa: CIEKTPOCKOI, WHANBUYaTbHbBIN

A03UMETP, KaME€pa Bunscona




ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOr0
YPOBHSI OCBOECHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMBbl
OCHOBHOI0 0011ero oopa3osanusi Ha ocHoBe ®I'OC

[Tonumanue ponu GU3UKU B HAYYHOU KapTUHE MUPA; CPOPMUPOBAHHOCTH
0a30BbIX MPEJICTABICHUH O 3aKOHOMEPHOM CBSI3M M I0O3HABAEMOCTH
SABIICHUA  TPUPOIBI, O PpOIMM  OKCIEepUMEHTa B  (U3MKE, O
cucreMooOpasymomeil poau (U3MKH B Pa3BUTHU €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH, 00 SBOOLUMH (PU3NUECKUX 3HAHUHN U UX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MMPA, O BKJIaJ€ POCCUUCKUX U
3apyOeKHBIX  YYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSCHEHHE
IIPOLIECCOB OKPY’KAIOLIEr0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUA 0 BUAAX MaTepuu (BEILECTBO U MOJE), O ABMIKEHUH KakK criocode
CYILLIECTBOBaHMsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHONH TEOPUH CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYIIHOCTH SBJICHUN MPUPOJbI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX W KBAaHTOBBIX); YMEHHE pa3iINyaTh
SIBJICHUSI 110 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE; YMEHHUE PACIIO3HABATh
MPOSIBJICHWE H3YYEHHBIX (PU3NYECKUX SBICHHH B OKPYXAaIOLIEM MHUPE,
BBIJIEJISISL UX CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)

BJ'I&I[CHI/IG OCHOBaMH ITOHSITHMHOTO arrmapara 1 CUMBOJIMYCCKOI'O sA3bIKa
(I)I/I3I/IKI/I U HCIIOJIb30BAaHUC HX IAJId PCIICHUA y‘-Ie6HI:>IX 3aa4;, yYMCHHUC
XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/ISI/ILI€CKI/I€ SABJICHUSA W MPOLECCCHI,
HCIIOJIb3YS (bYHHaMCHTaHLHBIG 1 OMIIMPUYICCKHUEC 3aKOHBI

VYMeHnne OnmchIBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘~IGCKI/I€ SABJICHUA,
HCIIOJIb3YS (I)I/ISI/ILICCKI/IG BCINMYHMHBI

Brnagenne ocHoBaMU METO/IOB HAyYHOTO MMO3HAHUS C YIETOM COOIIOICHUS
npaBuj 6€30MacHOro TpyAa: HabMtoieHne (PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY M3
JTaHHOTO Habopa 000pyA0BaHUS IO MHCTPYKITUH, OTICHIBATE XOJ1 OIBITAa U
3aMKCHIBATh €T0 PE3YNbTAThI, (HOPMYITHPOBATH BHIBOIBL;

MPOBEJICHUE TPSAMBIX W KOCBEHHBIX H3MEPCHHH (PU3NYCCKUX BEITHUYWH:
yMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUs, CaMOCTOSTEIbHO  CcOOHMpaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY IO MHCTPYKITUH, BBIYHCIIATH 3HAUCHUE
BETTMYHHBI U aHATH3UPOBATH MOJIyYEHHBIE Pe3YJIbTAaThI C yUETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTATOB H3MEPEHHUI;

MPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTANIBHBIX  HCCIEIOBaHUIA;
CaMOCTOSITEITEHO COOMPaTh IKCIIEPUMEHTAITLHYIO YCTAHOBKY M IPOBOIUTH
HCCIIeTIOBaHKE 110 HHCTPYKITUH, MPEACTABIATH MOMyUYEeHHBIE 3aBUCHIMOCTH
(U3MYECKUX BEIWYWH B BHAEC TaOmUMIl W TpaduKOB, YUYUTHIBATh
MOTPEIIHOCTH, JeNIaTh BBIBOJIBI IO PE3YJIHTaTaM UCCIICIOBAHUS

[TonnMaHMe XapakTepHBIX CBOMCTB (PU3NUECKUX MOJIENel (MaTepruaibHas
TOYKa, a0COJIFOTHO TBEPOE TEJO, MOJIETN CTPOCHUS ra30B, )KUJIKOCTEH U
TBEPABIX TEJ, INIAHETApHAsI MOJIETb aTOMa, HyKJIOHHAsl MOJIETb aTOMHOT'O
sqipa) U YMEHHE MTPUMEHSATh UX JJI OOBsICHEHUST (PU3UICCKUX TIPOIIECCOB




YMmenue oOBbSCHATh (pU3MUYEcKHe MPOLECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTYyallMil MPAaKTUKO-OPHEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABJIATH TNPUYMHHO-CIICACTBEHHBIE CBSI3U W CTPOHTH
OOBSCHEHHE C ONMOPOM Ha W3Y4YCHHBIC CBOMCTBA (PU3NYECKUX SBICHHIH,
¢u3nvecKre 3aK0HbI, 3AKOHOMEPHOCTH U MOJEIH

YMenue pemats pacuéTHble 3a71auu (Ha 0aze 2 — 3 ypaBHEHHI), UCTIONb3Ys
3aKOHBI ¥ ()OpMYJIbI, CBA3bIBAIOIINE (PU3MUECKUE BEINYMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/1a4H, BBISABIISATH HEJOCTAIOLIUE JaHHbIE,
BbIOMpPATh 3aKOHBI M (QOpPMyIJbI, HEOOXOAMMBbIE Uil €€ pelleHus,
HCII0JIb30BaTh CIIPAaBOYHBIE JaHHBIE, IPOBOJAUTH Pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOIY4YEHHOT0 3HAUCHUS (PU3HMUECKON BEJTMUNHBI; yMEHHE
OTIPENIeNIATh PAa3MEPHOCTh (PU3UYECKOW BEJIWYHMHBI, TOIYYCHHOW TpU
peLIeHUH 3aJjauu

YMeHue XapakTepu30BaTh NPUHIUIIEI JEHCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM YHCJ€ OBITOBBIX MPHOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MPOLIECCOB MO UX OIHMCAHHIO, UCTIONB3YsI 3HAHUS O CBOMCTBAaX (PU3NIECKUX
SBJICHUH W HEOOXOJUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH

10
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YMeHue UCToabp30BaTh 3HAHUS O PU3NICCKUX SBJICHUSX B TOBCEIHEBHOMN
KU3HM I o0ecriedeHus: 0€30MacHOCTH MpH OOpalieHHH ¢ OBITOBBIMHU
npudoOpaMu M TEXHHYSCKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS U
COOJIFOJICHHSI HOPM IKOJIOTHYECKOTO MOBEICHHS B OKPYIKAIOIICH cpele;
MMOHMMAaHUE HEOOXOJUMOCTH TIPUMEHEHUS JIOCTIDKEHUH (QU3UKH U
TEXHOJIOTHH JIJIsl palliOHATIBLHOTO MPUPOAONOIBE30BaHUS

OnelT moucka, mpeoOpa3oBaHMS M NPEACTABICHUS HHPOPMAIUU
(GU3NYEeCKOro CcoJepkKaHMA C  MCIIOJb30BaHMEM HH(GOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH; YMEHHE OILIEHUBATh JIOCTOBEPHOCTh
MOJMy4YeHHON MH(OpMaluyM Ha OCHOBE HUMEIOIIUMXCA 3HaHUH U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB; YMEHHUE UCIOJIb30BaTh MPU BBIOJIHEHUU
yueOHBIX 3aJaHMi HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy (huU3HyecKoro
COJIep’KaHusl, CIIpaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHerT;
BJaJieHre 0a30BBIMU HaBbIKaMHU IpeoOpa30BaHUs HH(POPMAIIUN U3 OJJHON
3HAKOBOW CHUCTEMBbl B JIpYyryl0; YMEHHME CO3/1aBaTb COOCTBEHHbIE
MUCHbMEHHBIE W YCTHBIE COOOIINEHHS Ha OCHOBE MHGpOpManuu U3
HECKOJIbKUX HCTOYHUKOB




INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D ITO
OU3UKE

Kox IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1  MEXAHUWYECKUE SBJIEHUA

Mexanuueckoe JIBIDKEHUE. MarepuanbHas TOUYKA. Cucrema
OTHOCUTENBHOCTE ABMKEHUSA

11

1.2  BBIYMCIICHHS CpeAHEN CKopocTH: V = S/t

PaBHOMepHOE U HepaBHOMepHoe aBMkeHue. CpenHsas ckopocTb. Popmyna aus

BPEMCHH B ClIyda€ paBHOMECPHOI'O HpHMOJ’IHHCﬁHOFO JBHXCHHA .

13 x(f)=x,+uvt

HpHMOHHHeﬁHOFO JBHKXCHUA:

t2| "Ha

Sy =vy, #f+a,

IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
2
t
1.4 .sx(a‘)=v‘)x-r+ax-?.
U_\'('f) =Upx T4, I,
a, (f)=canst,

o] a4

2 2 _~H
Usy Uiy a8y

JABMDKCHUU

PaBHOMepHOE mNpsMOIMHENHHOE JBMXKEHUE. 3aBUCHUMOCTb KOOpPJIWMHATHI Tejla OT

I'paduku  3aBUCHMOCTH OT BpPEMEHH IS TPOCKIHH CKOPOCTH, TPOCKIIHU
IIEpEMEILEHUS, IIyTH, KOOPAMHATBI TP PABHOMEPHOM IIPSIMOJIUHENHOM JABH)KEHUN

3aBUCHMOCTh KOOpDAMHATBI TeJla OT BPEMEHH B ClIydae pPaBHOYCKOPEHHOIO

q)OpMy.IH)I AJI TPOCKI WU NEPEMCIICHU A, IIPOCKIUH CKOPOCTH U ITPOCKIUHN YCKOPCHUSA

I'paduiku 3aBUCHMOCTH OT BpEMEHU I MPOEKIUU YCKOPEHUs, IPOEKIIMU CKOPOCTH,
MIPOCKLUN IIEpEMELIEHUsA, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM IIPSIMOJUHEWHOM

1.5

KOOPAHWHATEI ITPpU CBO6OI[HOM MaaACHUU TCJIa 11O BEPTUKAIIN

oOparieHus:
2R
=
T

yckopenusi. @opmyiia i1l BBIYUCICHUS YCKOPEHUS:

<DopMyJ1a, CBsA3bIBAarOmasa n€pruoa u 4aCtoTy O6paH_[eHI/I}II

CBoOoanoe maneHue. DopMyIibl, OMKMCHIBAIOIINE CBOOOIHOE TMaJleHUE Tejaa IO
BEepPTUKAIH (ABM)KEHHE Tella BHU3 HIIM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3EMIIH).
I'paduiku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMU CKOPOCTH U

CKOpOoCTh PaBHOMEPHOTO JIBMKEHUSI TeJla IO OKpYkHOCTH. HanpaBnenue ckopocTu.
Q@opMyna s BBIUKCIEHUS CKOPOCTH 4YEpe3 paauyC OKPYXKHOCTH U TEPHOJ

1.6 HCHTpOCTpCMI/ITGHBHOC YCKOpPCHHUC. HanpaBneHHe HECHTPOCTPEMUTCIILHOTO




1.7

1.8

V==

I-.i

Macca. ITnotHocTs BemecTBa. PopMyIia Uisl BBIYHCICHHS IUIOTHOCTH:
_om
V

Cuna — BekTopHas pusndeckas BenuyrHa. CII0KEHUE CHIT

1.9

SBnenue unepuuu. [lepsslii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroTona:

F=m-a

ConanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0

111

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fry=-Fiy

1.12

1.13

TpeHI/IC IIOKOA W TPCHHUC CKOJIbXKCHMUA. CDOpMy.TIa JJIs1 BBIYHUCIICHUS MOAYJISL CHIIbL
TPCHUA CKOJILXKXCHUA!

Fpo=u-N

Hedopmarus Tena. Yopyrue v Heynpyrue aedopmannn. 3aKoH yrpyroi nedhopmaiuu
(3akoH I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

m, -m,
F=¢g L1 _2

R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.

®opmyia 1715 BBIYUCIEHUS CUIIbI TSHKECTH BOJIM3H MoBepXHOCTH 3emun: F = mg.
JBuxenue ninaner Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs n
neperpy3Ku

1.15

Nmmynbe Tena — BeKTopHas pu3nyYecKasi BEIMYUHA.
D=mo

Nmnynbe cucremsl Ten. M3MeHenne ummyibca. MMIynbsc cuibl

1.16

3aKkoH COXpaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
p=myUy +m, U, =const

PeaxTtnBHOE ABMKEHIE

1.17

MexaHn4deckas pa60Ta. d)opMyna JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:




A=Fscoscr

Mexanandeckas MOIIIHOCTbB:

N=4
I

1.18

1.19

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. dDOpMyﬂa JJIs1 BBIYMCIICHUA
KHHETHYECKOM OHCPIHUHU:

H!Uz
Be=mm
Teopema o kuHeTnyeckoi 3ueprud. opmysia aJisi BBIYUCICHUS MOTCHIIMATbHON

SHEPTUHU TeJa, MOIHATOTrO
HaJ 3eMIEH:

E,=mgh

Mexanuyeckas SHEpIUs:
E=E;+E P
3aKOH COXpaHEHUs1 MeXaHU4YecKoi 3Hepruu. Gopmyia A 3aKOHA COXPaHEHMUS

MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPIUU IIPU HAJIMYUU CUIIBI TPEHHUSL.

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Moment cwtsl; M - FI.
YcioBre paBHOBECHS pblvara:

M +M, +..=0
[ToasuxHbIN 1 HeTTOABWXKHBIN O0510KU. KITJI mpocThix MEXaHU3MOB,
n= Anonesean
Aﬂrpaqemaﬂ

1.21

JlaBiieHune TBEPAOTO TENa.
dopmyiia s BBIYACICHUS JABJICHUS TBEPIOIO Tela:
F
P= 5
JlaBnenue raza. ATMOcepHOe TaBleHUE.
FHHpOCTaTquCKoe JaBJICHUC BHYTpI/I KHUOKOCTH.
dopmyiia s BBIYACICHUS JABICHUS BHYTPU KUJIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuii mpecc

1.23

3akon Apxumena. @opMyra A OpeIeTICHIS BBITATKUBAIOIIEH CUITBI, ICHCTBYOIICH
Ha TEJIO, NOTPYKEHHOE B )KUAKOCTh WJIH ra3:

Fo =PEV




VYcnosue ninaBanus Tena. Ilnapanue CYZA0B U BO3QYXOILJIABAHUC

1.24

Mexannuyeckue KoiebaHus. AMIUTUTY/a, IEPHOJ U 4YacToTa Kojebanuii. Gopmyia,
CBSI3BIBAOIAS YACTOTY M MEPHOJ KOJICOAHHIA:

1.25
1.26

1.27

1.28

1.29

MareMartnueckuii ¥ IPYKHHHBIA MaATHUKU. IIpeBpaiieHue »HeEprum 1pu
KoJsie0aTeIbHOM JIBUKEHUN

3aryxatomue Kojiebanus. BeinykneHHble Konebanus. Pezonanc

Mexannueckue BOJIHBL. [IpomosibHBIE W TONEpeYHbIE BOJIHBL. J[IMHA BOJHBI U
CKOpPOCTb pacrpOCTPaHEHUS BOJHBI:

L=uv-T

3ByK. rpOMKOCTb M BBICOTA 3BYKaA. OTpa)KeHI/Ie 3ByKOBOI>'I BOJIHBI Ha T'paHHLC ABYX
cpen. MudpasByk u yibTpa3ByK

Ipakmuueckue pabomol

N3mepenne cpeaHedl IUIOTHOCTH BEIIECTBA; apXHUMEAOBOM CHJIbI; KECTKOCTH
MPYXKUHBL, KOd(DPHUIIMEHTAa TPEHUS CKOJBXKEHHs; PAaOOTBl CHJIBI TPEHHS, CHIIBI
YOPYTOCTH; CpeIHEH CKOpPOCTH JABM)KEHHS Opycka 110 HAKJIOHHOH IUIOCKOCTH;
yCKOpeHUusi OpycKa Mpu JBHKEHUHM MO HAKIOHHOW IUIOCKOCTH; YacTOTHI U MepHojia
KoJIe0aHWH MaTeMaTH4YecKOoro MasTHUKA; YacTOThl M Nepuoja KoyeOaHui
MPY>KUHHOTO MAasTHHUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO Ha pblyar; paboThl CHJIBI
YIPYTrOoCTH TIPH MOABEME Tpy3a C MOMOIIBI0 HEMOABMKHOTO OJOKa; PabOTHI CHIIBI
YOPYTOCTH MPHU MOJbEME TPy3a C MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHUJIbI OT 00bEMa MOrpyKEHHON YacTu
TeJa U OT IMIOTHOCTH >KUJKOCTH;, HE3aBUCUMOCTHU BBITAJIKMBAIOIICH CHUJIBI OT MAacChl
TCJIa; CUJIbI TPCHHUA CKOJBXCHHA OT CHUJIbI HOPMAJIBHOI'O0 MJAaBJICHHUA H OT poaa
MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPY>KHUHE, OT CTETIEHH JieopMalun
MIPYXUHBI; YCKOpPEHUs OpycKa OT yrjla HakJIOHa HalpasJIsiolie; neproaa (4acToThl)
KoJie0aHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Tlepuoja KojaeOaHui mpy>KHHHOTO
MasATHHUKa OT MACChl I'py3a U )KECTKOCTH MPYXUHBI; UCCIICAOBAHNEC HE3aBUCUMOCTHU
nepuosia KojeOaHMIl HUTSIHOrO MasTHUKAa OT Macchl Tpysa. IIpoBepka ycnmoBus
PaBHOBCCHS pblUara

1.30

1.31

Dusuueckue A61eHUs 8 npupode.‘ IPUMEPLI ABWXKCHUSA C pa3jIMYHbBIMU CKOPOCTAMHU B
’KMBOI U HEXKUBOH npuponae, HeﬁCTBHC CHJIBI TPCHUS B IIPUPOJAC U TCXHUKE, ITPUIIUBBI
1 OTJIMBbI, ABMKCHUC ITJIAHCT ConHeyHoOH CHUCTCMbI, PCAKTHUBHOC ABHKCHUC JKUBBIX
OpraHu3MOB, pbl4aru B TCJIC YCIIOBCKA, BIIMSAHUC aTMOC(l)epHOl"O JaBJICHHA Ha JKHMBOH
OpraHusm, ILIaBaHUC pI)I6, BOCIIPHUATUC 3BYKOB JKHBOTHBIMH, 3CMIICTPSCCHUC,
celicMUYeCcKue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoiicmea: CHUIOMETP, JTaTYUKU IIOJIOKEHUS, PACCTOSHUA H
YCKOpEHHUs, JAUHAMOMETp, MOJAUIMIHHUKH, PpaKeThl, pblyar, MOJBWXHBIM U
HETOJBIKHBIA OJOKM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXaHU3MBl B OBITY,
cooOmIarmuecs Cocyabl, YCTPOHCTBO BOJONPOBOAA, THMIPABIMUYECKUH IIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOMl HAacoc, apeoMeTp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2.1

TEITJIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHHSI MOJEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIECTBA.
Mopenmu  TBEPAOTO, IJKUJIKOTO W  Tra3000pa3HOTO  COCTOSIHMM  BeIIeCTBa.
Kpucrammmueckue u amopdHbIe Teaa




JIBrxenue yactull BemecTBa. CBsi3b CKOPOCTU JBUKEHHUS YACTHUIl C TEMIEPATYPOil.

2.2
BbpoyHoBckoe nBmxkenue, nuddysus
2.3 | CmauuBaHWE U KalWUISIPHBIC SIBICHUS
2.4 | TemnoBoe pacIIMpeHUE U CKATHE
2.5 | TemnoBoe paBHOBeCHE
26 BuyTtpennsis sHeprusi. Pabora u Temonepeaua Kak criocoObl U3MEHEHUsI BHY TPEHHEH
SHEpPIruu
2.7 | Buasl Teruionepeaadn: TEIIONMPOBOAHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanue u oxnaxaenue Ten. KonmuecTBo TeruioThl. Y IelIbHAs TeII0EMKOCTS:
28 QO=cm(t,—1,)
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX IpoIieccax. Y paBHEHHE TEIJIOBOTO OaslaHca:
29 QO +0,+..=0
Hcnapenue u koHeHcanus. Vi3aMeHeHHe BHY TPEHHEH SHEPTUH B IIPOLIECCE UCTIAPCHUS
2.10 wu konxeHcanuu. Kumenue xuakoctu. Y aenpHas Teriora mapoodpasosanus: L = Q/m
2.11 BnaxHOCTh BO31yXa
[TnaBnenue u kpuctauu3anus. Mi3MeHeHne BHYTpEHHEW SHEPTUU MPH TUIABJICHUU U
KpUCTaJUTM3alUK. Y IeTIbHAS TETUIOTA TUIABICHUS:
212 5 _ 0
m
BHyTpeHHssI sHeprus CropaHus TOIUIMBA. Y JIeNibHAs TEIIOTa CTOpaHus TOIINBA: (| =
213 Q/m
2.14 | Tlpunuunsl pa®otsl TernoBsix asurareneil. KI1J TennoBoro nBurarens
Ipaxmuueckue pabomul
W3mepenne yaenpbHON TEIUIOEMKOCTH METaUTHIECKOro IIWIMHAPA; KOJIWYEeCTBA
TEIUIOTHI, MOJYYEHHOT'0 BOJOM KOMHATHOM TeMrepaTypbl (UKCUPOBAHHOM Macchl, B
515 KOTOpYIO omyIlleH HaArpeThli MWIMHIP; KOJINYEeCTBA TEIUIOTEI, OTAAHHOTO HarpETBIM
LWJINHAPOM, T10CIIE OIYCKaHUs €r0 B BOJY KOMHATHOM TeMIlepaTypbl; OTHOCUTEIbHON
BJIQKHOCTH BO3/[yXa; YJCIBbHOU TEIIOTH IUIABJICHUS JIba. VcciieqoBaHne n3MEHEeHHUs
TEMIIEpPaTypbl BOABI TPH PA3IMUYHBIX YCIOBUSX; SBICHHS TEIIOOOMEHa TWpH
CMEUIMBAaHNHU XOJIOAHOW U ropsue BOJBL; MPOLECCa UCTIaPEHUS
Qusuueckue a6leHUs 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHUE W KalMJUIAPHBIE
2.16 sBieHUS B TPHPOJE, KPHUCTALIBI B TpHpone, u3nydeHue CoiHIa, 3amep3aHue
BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE pOChI, TYMaHa, HHesl, CHera
Texnuueckue ycmpoticméa: KalWUISPbl, TpPUMEpPbl HCIHOJIb30BAHUS KpPUCTAIUIOB,
2.17  XKUAKOCTHBIA TEPMOMETP, JATYHK TEMIIEPATYPHI, TEPMOC, CUCTEMa OTOIIJICHHUS IOMOB,
TUTPOMETPBI, ICKXPOMETP, TapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPaHUS
3  DJIEKTPOMAT'HUTHBIE ABJIEHUSA
3.1  DOmnextpusanus Ten. [[Ba BUAA AIEKTPUUECKUX 3apsI0B
3.2 | BsaumopeiicTBue 3apspkeHHBIX Tenl. 3akoH Kyrnona
3.3 | 3aKOH COXpaHEHUs HIEKTPUUYECKOTo 3apsaa




3.4

3.5

Onexktpuueckoe mnojne. Hampsok€HHOCTh — anekTpuueckoro  mnoiss.  IIpuHnmn
CYNEPIIO3ULIMHU IEKTPUUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn onexrtpuueckux 3apsnoB. JIeHCTBHE  JIEKTPUYECKOrO IO HA
JJIEKTpUYECKUe 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU

3.6

[TocTostHubIN anekTpudeckuit Tok. JledicTBUsA anekTpuueckoro Toka. Cuia Toka.
Hanpsioxenue.

| =qg/t,U=A/

3.7

DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUIECKOE COMTPOTUBIICHHE:
R =pl/S

3.8

3.9

3.10

3akon Oma ayis ydactka anektpudeckon nenu: | = U/R

IlocnemoBaTeabHOE COCIMHCHIE IMPOBOAHUKOB:

I, =1, U=U,+U,: R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIMMPOTHUBIICHUA:

U=UgI=1+I;R=2.
* >

CwMelaHHbIe COCTMHEHMS TIPOBOTHUKOB
Pabota u momHOCTH A5ekTprueckoro Toka. A = Ult, P = Ul

3.11

3akoH J[xoynsa — Jlenna:

O=I"-R-t

3.12

3.13
3.14

OmneIT OpcTena. MaruuTHOE 10JIe IPSIMOTO MTPOBOIHUKA C TOKOM. JIMHUM MarHUTHOM
WHIYKUWU

MarauTHOE 10JI€ IOCTOSIHHOTO MarHuTa. B3auMoencTBue NOCTOSSHHBIX MarHUTOB
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

OnsiTel @apajnes. SBneHue 3aeKTpoMarHuTHON HHyKuuu. [IpaBusno Jlenmna

3.16

3.17

3.18

Ipakmuueckue pabomul

N3mepenne 21eKTpUYecKOoro COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTHU DJIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
J'I&MHO‘IK&), OT HAITPsXKCHUA Ha KOHIAX IMPOBOAHHKA,; 3aBUCUMOCTU COITPOTHUBIICHUS OT
JUIMHBl TPOBOJHUKA, IUIOLIAJM €ro IONEpPEYHOIr0 CEUEHUs U  YJEJNbHOIO
COIIPOTHUBJIICHUS.

IIpoBepka mnpaBwiia A DIIEKTPUYECKOTO HANPSDKEHUS IPU  IOCIEA0BAaTEIbHOM
COCAMHCHNMN TIPOBOJHHUKOB; TIIpaBWjia s CHJIbI OJJCKTPUYCCKOI'0 TOKa IIpH
napajyieIbHOM COEJMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue Aenenus 6 npupode: DIEKTPUUECKHE sBJIEHHs B aTMmocdepe,
AJEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeld moarocoB, poiib
MarHMTHOT'O TOJIS 7S )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE

Texnuueckue ycmpoucmea: 31EKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETYUK
ANEKTPUYECKOM JHEPruM, DSJIEKTPOOCBETHTENbHBIE NPUOOPHI, HarpeBaTeIbHbIC




AJIEKTPONIPUOOPH!  (IPUMEPHI), BIEKTPUUYECKHE TNPEAOXPAHUTENH, SIIEKTPOMArHuT,
JIEKTPOJBUraTelb IOCTOSHHOIO TOKA, TEHEPaTOp MOCTOSIHHOT'O TOKa

3.19  DnextpomarHuTHbIE BOJIHBIL. [IKkana 31eKTPOMAarHUTHBIX BOJIH

3.20 | JlyueBas mojaenb cBeta. [IpsimosnHeiiHOe pacipocTpaHeHre CBeTa

3.21 | 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 | IlpenomieHue cBeTa. 3aKOH MPETOMIICHHSI CBETa

3.23 | Iucmepcus cBeTa

324 JIunza. Xop nyueit B nH3e. okycHOE paccTosiHue TMH3bI. ONTHYECKas Cujla JIMH3BL:
D=1/F

3.25 | TI'nma3 kak ontudeckas cucremMa. OnTuyeckue mpruoOopbl
IIpaxmuueckue pabomol
M3mepeHne ONTHYECKOM CHJIBI COOHMparomield JHH3bI; (POKYCHOTO pacCTOSHUS
coOuparoleit JTMH3bI (TI0 CBOMCTBY paBeHCTBAa pa3MepoOB IpeaMeTa U U300pakeHus,

3.26 | Korja mpexMeT pacioyioKeH B JBOMHOM (OKYCe), ITOKa3aTells MPEIOMIICHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOJYYEHHOTO C MOMOIIbIO COOMparolien
JIUH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSHUS JBYX CIOXCHHBIX JIMH3; 3aBHCHMOCTH
yTJja MpeJoMJIeHHs] CBETOBOTO JIy4a OT yIJia MaJeHusl Ha TPAHULIE «BO3/IyX — CTEKIIO»

397 Qu3zuueckue s6nenus 8 npupooe: 3atMenus ConHia u JIyHbl, IBeTa TN, ONTHYECKHE
ABIICHUS B aTMOcdepe (uBeT HeOa, pedpakius, paxyra, MUPax)

3.28 | Texnuueckue ycmpoticmea: 09KU, IEPUCKOI, (GOTOAITAPAT, ONTHIYESCKHE CBETOBOIBI

4  KBAHTOBBIE SBJIEHUA

41 PamnoaktuBHOCTh. Anbda-, Oera-, ramma-uznydenus. Peaknum anbda-u Oeta-
pacrmaga

4.2 | Omnsitel Pesepdopaa mo paccesnuto anba-uactui. [lnanerapaas Mmoaens atoma

4.3 | CocrtaB aToMHOTO sifipa. M30TOmEI

4.4  Tlepuon nmosypacnajaa aTOMHBIX sJiEp

4.5 | SlnepHble peakiiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAaCCOBOTO YHCET
Qu3zuueckue A671eHUsI 8 NpUpoOe: CTeCTBEHHBIN paJuoaKTUBHBINA (POH, KOCMUYECKHE

4.6 | my4d, paMOAKTUBHOE U3ITyYeHUE MPUPOIHBIX MUHEPAJIOB, JICUCTBUEC PAIHOAKTHBHBIX
M3ITy4YeHUH Ha OPraHU3M YeJOBeKa

47 Texuuueckue ycmpoticmea: CHEKTPOCKON, WHIWBUIYaTbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd SOHEPreTuKa




