JlomosiHeHHe K padoyeil mporpaMmme y4e0HOro nmpeamera
«Pu3uka» 11 7-9 KiIaccos
Koandukarop npoBepsieMbIX TpeOOBAHMH K pPe3yJibTATAM O0CBOCHMS
OOII OOO u 31eMeHTOB cOIepPKAHUSA N0 (PU3NKe
[IpoBepsiembie TpeAMETHBIE PE3YIIHTATHl OCBOCHUS
OCHOBHOM 00pa3oBaTebHON MpOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus (7 Kj1acc)

Kon [IpoBepsieMble PEeAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
IpoBepsAEeMOr | 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOT'O 00I11IET0 00pa30BaHUs
0 pe3yJibTara

1.1 HCMOJIb30BaTh U3YYEHHBIC MOHSITUSA

1.2 pa3iauyaTh SBJICHUA IO ONMHMCAHUIO MX XapPaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE (PU3HUECKOE
SIBJICHUE

1.3 pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3NUECKUX SBJICHUM B

OKpYXalollleM MHUpE, B TOM 4YHCiIe (U3HUECKUE SIBICHUS B
OpupoJie, NPH HSTOM IMEPEBOJUTH MPAKTHYECKYIO 3aJladyy B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
bu3UYECKUX SIBICHUN

1.4 ONUCHIBAaTh U3yUYEHHBIE CBOMCTBA TEN U (U3NYECKUE SIBICHUA,
UCTOJb3ys (pU3MUECKHe BEIUYMHBI, IPU ONMHUCAHUU MPABUIBHO
TPAKTOBAaTh (HU3MUECKUH CMBICI HMCIOJIb3yEMbIX BEJIMYHMH, UX
0003HAaUYEeHHUS W EAMHULBI (PU3NYECKUX BEJIUYHMH, HAXOAUTb
(GopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYHMHY C
IPYTMMHU  BEJIIMYMHAMHU, CTPOUTHh TpadUKUd  H3YUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BETUUUH

1.5 XapaKTepu30BaTh CBOWCTBA Tel, (U3UYCCKHE SBJICHUS U
IPOIIECChI, UCTOJIb3ysl M3YYCHHBIE 3aKOHBI, IPU ATOM JaBaTh
CIIOBECHYI0  (OPMYJHMPOBKY 3aKOHA M 3alMCHIBATh  €TO
MaTeMaTHYeCKOE BEIPAKCHHE

1.6 O0OBSICHATH (PU3UYECKUE SIBJICHUS, TPOIIECCHl U CBOMCTBA TEII, B
TOM 9YHUCIi€ W B  KOHTEKCTE CHTyalldid  MPaKTHUKO-
OPMEHTHUPOBAHHOIO  XapakTepa: BBISBJISITh  NPUYUHHO-

CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 | - 2 JTIOTHYECKuX
maroB ¢ onopod Ha 1 - 2 M3y4eHHBIX CBOMCTBAa (PU3MYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTU

1.7 pelaTh pacueTHbIE 3a1aud B 1 - 2 1elCTBUS, UCTIONb3YS 3aKOHbI
1 GOpMYJIbI, CBA3BIBAIONUE (PU3MUECKUE BEIMUMHBI: HA OCHOBE




aHalM3a YCJIOBUs 3aJlaud 3allMChIBaTh KPAaTKOE YCJIOBHE,
HOJICTABIISATh (PU3UUCCKUE BEIMYMHBI B (POPMYJIBI U TIPOBOIUTH
pacueThl, HaXOJWTh CIIPABOYHBIC JAaHHBIC, HEOOXOJAUMBIC IS
pelIeHUsT 3a7ad4, OICHWBATh PEATUCTHYHOCTD IOJyUYCHHOM
(U3UYECKON BEIIMUNHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpHU
NOMOIIM (PU3UYECKUX METOJIOB, B OINMCAHUU HCCIEIOBaAHUS
BBIICNIATh ~ IPOBEpPAEMOE  MpEeNrnoyioxkeHue  (TUIoTesy),
paznuyaTh M HMHTEPIPETHPOBATH IOJYYEHHBIA PE3YINIbTAT,
HaxOJIUTh OIIMOKM B XOJE OMNbITA, JEJaTh BBIBOABI IO €ro
pe3ynbTaram

1.9

IPOBOJIUTH OMBITHI IO HAOJIIOEHUIO (PU3UUECKUX SIBICHUN WIN
¢usznyeckux CBOMCTB Ten: (OpMynHpoBaTh MpPOBEpsiEMbIE
MPEANOJIOKEHNUS, COOMpaTh YCTAHOBKY U3 MNPEIJI0KEHHOTO
0o00OpyI0BaHUs, 3alKMChIBaTh XOJ OMNbITa U (POPMYJIUPOBATH
BBIBOJIbI

1.10

BBIIIOJIHATh  IPSIMBIE  HU3MEPEHUS C  MCIOJb30BAHUEM
aHAJIOrOBBIX M HHU(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS
npuOOpPOB € YYETOM 3aJlaHHON aOCOJIIOTHOW TMOTPEIIHOCTH
W3MEpPECHUH

1.11

OPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKOU
BEJIMYMHBI OT JPYIOU C HMCIOJB30BAHUEM IPSMBIX U3MEPEHMUI,
y4yacTBOBaTh B IUIAHUPOBAHMU Y4YEOHOrO HCCIIEOBAHMS,
coOupaTh YCTAHOBKY M BBINOJHATH HW3MEPEHUs, CIEays
MIPETIOKEHHOMY IJIaHY, (uUKCUPOBATH pe3yabTaThl
MOJIYYeHHOM 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUJE
MPEAJIOKEHHBIX Ta0muu W rpaduKoB, JeNaTh BBIBOJABI 110
pe3yabTaTaMm UCCIEA0BAHUS

1.12

OPOBOJAUTH KOCBEHHbBIE M3MEPEHUs] (PU3NYECKUX BEJIUYUH,
ciaeays TpPEVIOKEHHOW HMHCTPYKUHMH: TIPU  BBINOJHEHHUH
M3MEPEeHU coOMpaTh OSKCHEPUMEHTAIBbHYIO YCTAHOBKY U
BBIYMCIISATh 3HAYEHNE NCKOMOM BEJTNYNHBI

1.13

coON0/IaTh TMpaBWia TEXHUKH OE30MacHOCTH TpuU pabdoTe ¢
1a60paTOPHBIM 000PYAOBAaHUEM

1.14

YKa3bIBaTh TMPUHIIUAIBI JEUCTBUS MTPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, XapaKTEPU30BaATh MPUHIIMIBI ACHCTBUS U3yUYECHHBIX
MPUOOPOB M TEXHUYECKHUX YCTPOUCTB C MMOMOIIBIO UX OMUCAHUSA,
UCTIONB3Ysl 3HAHHWS O CBOMCTBaX (U3MYECKUX SBICHUU U
He0OXoanMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJUTH TPUMEPHI (HAXOAUTh WHPOPMAIUIO O MpPUMEpax)
NPAaKTHYECKOTO  WCIONB30BaHMs  (DU3MUECKHX 3HAHUA B
MOBCETHEBHOM JKM3HHM 11 OOecmedeHuss 0e30macHOCTH TpH
oOpameHny ¢ mpubopaMH M TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 3JI0pPOBbS U COOJIOACHHUS HOPM SKOJIOTHUECKOTO
MOBEJECHUS B OKPYKAIOIIEH Cpee

1.16

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HMH(POpPMAMU B CETU
HHTEpHET B COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOIIUXCS 3HAHUU U IIyTEM CPAaBHEHUS PA3JIMYHbBIX
HMCTOYHUKOB BBIACIATH HMHPOPMAIUIO, KOTOpas SIBISETCS
MIPOTUBOPEUMBOM U MOXKET OBITh HEJJOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3a/laHUi Hay4dHO-
NOMYJISIPHYIO ~ JIUTepaTtypy  (U3UYECKOTO  COJEpkKaHUS,
CIIPaBOYHBIE MAaTEpHUabl, pecypchl ceTh HHTepHET, BIaJETh
MpUeMaMu  KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3OBaHUS
MH(pOpMAaIUU U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO

1.18

CO3/1aBaTb COOCTBEHHBbIE KpAaTKHE IUCbMEHHBIE W YCTHBIE
COOOIIeHUsT HAa OCHOBE 2 - 3 HCTOYHHMKOB HWH(MOpPMAIUU
(u3znyeckoro coiepxaHus, B TOM 4YHUCJIE IMyOJUYHO JeNiaTh
KpaTKHE COOOIIEHHS O pe3yibTaTaX IMPOEKTOB WM y4eOHBIX
MCCJIEI0BAHMM, PU 3TOM IPaMOTHO HMCIOJIb30BATh U3YUECHHBIN
MOHATUMHBIN  ammapaT Kypca  (U3HKH,  COIPOBOXKIATh
BBICTYIUJIEHUE MTPE3EHTALNEN

1.19

IpU  BBINOJIHCHUH Y4YEOHBIX TIPOSKTOB M HCCIICOBaHHM
pacripenensitb OOS3aHHOCTU B TPYyIIle B COOTBETCTBUU C
MMOCTaBJICHHLIMHM 3a7adaMi, CJICAUTH 3a BBINIOJHEHHEM IlIaHA
JIECTBUI, aJIcKBATHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B
JNEATEIbHOCTh  TPYIbI, BBICTPAaMBaTh KOMMYHHUKATHBHOE
B3aMMOJECHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIINX

[IpoBepsiembie 351eMEHTBI coaepkanus (7 Kiacc)

Kon
pazzaena

DJIEMCHTA

Kon [IpoBepsieMbI€ 3JIEMEHTBI COJCPIKAHUS

1

OU3NKA U EE POJIb B IIO3HAHMHU OKPYXXAIOLIEI'O MHUPA

1.1 ®usuka - Hayka O mnpupoae. SBIEHHUS TPUPOIBI.
@u3nuecKkue SABICHUS: MEXaHMYECKHE, TEIIOBbIE,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbHIE

1.2 ®uznueckne BenuuuHbL M3mepenue (usmyeckux




BenmuuuH. @Ousmdeckue npudopsl. IlorpemHocTh
n3MepeHuid. MexxayHapoiHasi CUCTEMa €IMHMUII

1.3 EcTtecTBeHHO-HAY4YHBIH METOJI IO3HAHUA: HAOIIOACHHE,
[IOCTaHOBKA HAYYHOI'O BOMPOCA, BBIIBUKEHUE TUIIOTES,
HKCIIEPUMEHT 10 NPOBEPKE THUIOTE3, OObICHEHUE
Ha0JII0Ja€MOT0 SIBJICHUS

1.4 Onucanne GU3NUECKUX SBICHUHN C TOMOIIBIO MOJIEIEH

1.5 [TpakTrueckue pabOTHI:

N3mepeHne pacCTOSHUMN.

H3mepenne o6beMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pa3MepoB MajbIX TE.

W3mepenune temmneparypbl MpU MOMOIIHU KUIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIEPATYPhI

[NEPBOHAYAJIbHBIE CBEJAEHN A O CTPOEHMU BEIHIECTBA

2.1

CTpOGHI/IG BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PAa3MCPhbI.
OHBITBI, JOKa3bIBArOImuc AUCKPCTHOC CTPpOCHHUC
BCIICCTBA

2.2

JIBwxkenue dactuil BemiecTBa. CBsI3b  CKOPOCTH
JBIDKEHUS YacTUIl C TeMmIepaTypoil. bpoyHoBckoe
nBIKeHue, 1uddy3us

2.3

BSaHMOI[CfICTBﬂe JacTull BCHICCTBA: IMPUTAKCHUC U
OTTAJIKMBaHUC

2.4

ArperatHpie COCTOSIHWSI BEUIECTBA: CTPOEHUE Ta30B,
JKUJKOCTEM UM TBEPAbIX (KPUCTAUIMUECKUX) Tel.
B3anMocCBs3bp MeXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

2.6

[IpakTrueckue paboOTHI:

Onenka JguameTpa aromMa METOJIOM psiioB  (c
UCIOJIb30BaHueM (hoTorpaduit).

OnpITel MO HAONIOACHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.

OnpiTl 1O OOHAapy>KEHHIO  JACUCTBUS  CHJ
MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBVDKEHWE 1 B3AVMOJIEMCTBHUE TEJI




3.1

Mexaaugeckoe JIBMOKEHHE. PaBHOMEpHOE u
HEPAaBHOMEPHOE IBUKCHUE

3.2

Ckopoctb. CpenHsisi CKOpPOCTh NpPU HEPABHOMEPHOM
JBIKEHUU. PacyeT myTu u BpeMeHU ABUKECHUS

3.3

SABnenue uHepuuu. 3aKOH MHEpUMU. B3aumonenicTBue
T€JI KaK MPUYNHA U3MEHEHUSI CKOPOCTH JIBUKEHUS TEIl.
Macca kak Mmepa HHEpTHOCTH Tella

3.4

[InoTHOCTH BCIICCTBA. CBs3p IIJTIOTHOCTHU C
KOJIMICCTBOM MOJICKYJI B CAMHUILIC o0BbeMa BCIICCTBA

3.5

Cuna xak XApaKTCPHUCTHKA BSaHMOﬂCﬁCTBHH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. V3MepeHuwe cuibl C
MIOMOIIBIO IMHAMOMETPA

3.7

SIBneHue TAroTeHus U cuia TsokecTd. Cuiia TSHKECTH Ha
Ipyrux minaHerax. Bec rema. HeBecomocTs

3.8

Cuna tpenusi. TpeHHE CKOJNBXKEHHS U TPEHHUE MOKOA.
TpeHue B mpUpoAe U TEXHUKE

3.9

CnoxeHue Cujl, HalpaBJICHHBIX IO OJHOW MPSMOM.
PaBHOEliCTBYIOIIAS CUIT

3.10

[IpakTrueckue paboThI

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBHIKCHHS
(mapuka B KUIKOCTH, MOJETU BJICKTPUUYECKOTO
aBTOMOOMJIS 1 TakK Jiajee).

Omnpenenenne cpelHeld CKOPOCTU CKOIBKEHHS Opycka
WJIM IIapUKa 10 HAKJIOHHOM TIJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSXKCHUS
(medopmarun) Npy>kMHBI OT TPUITOKEHHOU CHIIBI.
OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTbh  CHJIBI
TPEHUsI CKOJBXKEHUS OT Beca Tejla M XapakTepa
COIPUKACAIOIIMXCS TOBEPXHOCTEU

3.11

DU3UYECKUE SIBIICHUS B IIPUPOJE: NIPUMEPHI IBUKECHUS
C Ppa3IMYHBIMU CKOPOCTSIMHU B KHUBOW U HEXKUBOU
MIPUPOJIE, AEUCTBUE CUIIbI TPEHUS B IPUPOIEC U TEXHUKE

3.12

TexHnueckue yCTpoucTBa: JMHAMOMETP, MOIIUITHUKU

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN U TA30B




4.1

JaBnenue tBepnoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMYCHUS TABJICHHUS

4.2

JlaBnenue raza. 3aBUCHUMOCTb [IaBJIEHHWsA Tras3a oOT
o0beMa, TemrnepaTyphbl

4.3

Hepenaqa AAaBJICHUA TBCPABIMHA TCJIAMHU, )KUAKOCTAMU U
razamu. 3akoH [lackana. ITHeBMaTHUeCcKre MalTiHEI

4.4

3aBUCHUMOCTh JIaBJICHUS JKUAKOCTU OT TIyOWHBI.
['mppocratnueckuii  mapajiokc. Coobmaromecs
cocyzsl. ['mapaBmmyeckre MeXaHu3Mbl

4.5

Atmocpepa 3emam u  atMocepHOE  JIaBICHHE.
[IpyunHBl  CyIIECTBOBAaHUS BO3AYIIHOM  00OJOYKU
3emn. OneIT Toppruemnu. 3aBHUCUMOCTh
aTMOC(EpPHOr0 JaBJEHUS OT BBICOTHI HAJ YPOBHEM
MOps

4.6

N3mepenne atmocdepHoro maasieHus. [IpuGopbl s
HU3MEPEHUS aTMOC(PEPHOTO AaBICHUS

4.7

JleicTBHE >XMAKOCTM M Ta3a Ha IMOTPY>KEHHOE B HHUX
Teno. BeiTankuBaromas (apxumenoBa) cujiaa. 3aKoH
Apxumena

4.8

[InaBanue Ten. BozmyxormiaBanue

4.9

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT
o0beMa MOTpyKEeHHOM B KHUIKOCTh YaCTH TeJa.
OnpeneneHue BBITAIKMBAKOLIEH CHIIBI, JEHCTBYIOLIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIEH CUJIbI,
JICVCTBYIOIIEN HA TEJO B KUJIKOCTH, OT MACCHI TeA.
OnbITHI, JEMOHCTPUPYIOLLIHE 3aBUCUMOCTD
BBITAJIKUBAIOIIECH CWJIbI, JCHCTBYIONIEWM HAa TEJIO B
KUIKOCTH, OT OOBEMa TIOTPYKEHHOW B JKUIKOCTbH
YaCTH TeJa U OT IVIOTHOCTH KUJIKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE
JIOJKH U ONPEAEITIEHUE €€ TPY30IIOABEMHOCTH

4.10

duznueckne  SABICHUSA B TNPUPOJE:  BIUSHUE
aTMOC(EpPHOTO  JIaBICHUS HA JKUBOM  OPTaHM3M,
TJIaBaHue PHIO

4.11

TexHuYeckrue yCTPOWMCTBA: COOOIIAIONINECS COCYIbI,




YCTPOMCTBO BOJIONPOBOAA, THAPABIMYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBON HAcoC,
apeoMeTp

) PABOTA, MOIIHOCTD, SHEPI' 151

5.1

Mexanudeckas pabota

5.2

MexaHuueckas MOITHOCTbD

5.3

HpOCTLIC MCXAaHU3MBI. pbI4dar, 6JIOK, HaKJIOHHasd
IINTIOCKOCTB. HpaBHJIO PaBHOBCCHA pbIyara

5.4

[TpumeHeHre paBuiia paBHOBECHUS pbldara K OJI0Ky

5.5

"3omotoe  mpaBuno"  mexaHukd.  KoadduumeHt
MOJIE3HOTO  JEWCTBUS  MexaHu3MoB.  IIpoctbie
MEXaHU3MBI B OBITY Y TEXHUKE

5.6

HOTGHHI/IaJIBHaH OHCPIUHU TCJIa, IIOAHATOIO HA 3emieit

5.7

Kunernueckas QHCPIUA

5.8

ITonnas mMexaHudeckas 9HCPIUs-. 3aKOH U3MEHCHHS M
COXpaHCHUA MEXaHNYEeCKOM 9HCPIrun

5.9

[TpakTueckue pabOTHL:

Omnpenenenre padboOThl CUIIbI TPEHUS IPU PABHOMEPHOM
JIBUKEHUU TeJa M0 TOPU30HTAIBHOM MMOBEPXHOCTH.
HccnenoBanue ycioBUid paBHOBECHS phlyara.
N3mepenne KII/] HakKIIOHHOM MJIOCKOCTH.

N3yyeHune 3aK0Ha COXpaHEHUsI MEXaHUYECKON IHEPTUN

5.10

@usnyeckrue SBICHUS B MPUPOJE: pblYaru B TeIE
YeI0BeKa

5.11

TexHudeckrue yCTpOWCTBA: pblyar, MNOABWKHBIN U
HETOABWXHBINA OJIOKM, HAKJIIOHHAS TIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY

[IpoBepsiembie TpEOOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

oOpa3zoBaTeIbpHON TporpaMmsbl (8 Kitacc)

Kon [IpoBepsieMble PeAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOU
poBepsieMor | 00pa3oBaTeILHOM TPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMS

0 pe3ysbTaTta

1.1 HUCIOJIL30BaTh MMOHITUS




1.2

pas3inyaTrsb SABJIICHUA 110 OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JTdaHHOC (1)I/I3HII€CKO€
SABJICHHC

1.3

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBIICHUU B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3HUECKUE SIBICHUS B
OpupoAe, NpU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3ajady B
yueOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU)
(bu3HUECKUX SIBJICHUM

1.4

OINKCHIBAaTh U3yUYCHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBICHUA,
UCTOJb3ys (PU3NUECKHE BEIMYMHBI, IPU ONMHUCAHUU MPABUIBHO
TPAKTOBATh (PU3UYECKUI CMBICA MCHONb3YEMbIX BEJIMYUH,
0003HaUYEHNUA U EAMHULBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (PU3UYECKYIO0 BEIUYHMHY C
IPYTMMU  BEJIIMYMHAMHU, CTPOUTHh TpaUKUM  H3YYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BETUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (bHBH‘leCKPIe SABJIICHHUA U
IMPOLCCChI, HMCIIOJIB3YsA HM3YYCHHBLIC 3aKOHBI, IIPH 3TOM O4BAaTb
CJIOBCCHYIO (bOpMYJIHpOBKy 3aKOHa H  3allMChIBAaThb €TI0
MAaTCMATHYCCKOC BBIPAKCHHUC

1.6

0OBSICHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd TMPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISABISITH IPUUYUHHO-CIIC/ICTBEHHBIC CBSI3H, CTPOUTH
00bsicHenne n3 1 - 2 JOrMYEeCKUX IIaroB ¢ MOMOIILD 1 - 2
W3YYEHHBIX CBOMCTBA (PUBMYECKUX SBICHHM, (PHU3MUESCKUX
3aKOHA WJIA 3aKOHOMEPHOCTH

1.7

pelaTh pacueTHhIE 3a/1a4d B 2 - 3 NE€HCTBUS, UCTIONb3YS 3aKOHbI
U (OpMyIIbI, CBA3BIBAIOIINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE
aHalu3a YCJIOBHUS 3a/laud 3alHUChIBaTh KPATKOE YCIOBHE,
BBISIBIISITh HEIOCTATOK JAHHBIX JIJISl pElIeHUs 3a7]a4u, BEIOUPATh
3aKOHBI W (OpMysbl, HEOOXOAUMBIE JIA €€ PpEeIICHMUS,
MPOBOAUTL pacyeThl M CpPaBHUBATh TOJIYYEHHOE 3HAUYCHUE
(br3UYECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh TpHU
moMOIMY  (PU3WYECKUX  METOAOB, HCIOJB3YyS  OMHUCAHUE
WCCIICIOBAHMS, BBIIETSATH IPOBEPSEMOE  MPEINOJI0XKEHUE,
OIICHUBATh MPABUJILHOCTD MOPSIIKA TPOBEACHUS UCCIICIOBAHMUS,
JieaTh BBIBO/IbI

1.9

MIPOBOJIUTH OTBITHI 10 HAOIIOACHHUIO (DU3UUECKUX SBICHUA WUITU
¢u3nuecKkux CBOUCTB Ten: (OPMYJIHPOBATH TMPOBEPSECMbIE




NPEANoIOXKEHUs, COOUPATh YCTAHOBKY U3 MNPEIJI0KEHHOTO
0o00OpyOBaHUs, OMKCHIBATH XOJ ONbITa U (POPMYyIUPOBATH
BBIBOJIbI

1.10

BBITIOJIHATh ~ TPSIMBIE  W3MEPEHHMs] C  HMCIOJIb30BAaHUEM
aHAJIOrOBBIX MPUOOPOB W JATYMKOB (PU3MYECKUX BEIUYMH,
CpPaBHUBATh pe3yJbTaThl M3MEPEHUN C Yy4YEeTOM 3aJlaHHOM
a0COJIIOTHOM TOTPEIIHOCTH

1.11

IMPOBOAUTL HCCICAOBAHHUC 3aBHCUMOCTHU 0I[HOI>1 (1)I/IBI/I‘IGCKOI\(JI
BCJINYHUHBI OT ,Z[perﬁ C HCIIOJB30BAHUCM IIPAMBIX H3M€pCHHﬁ2
IIJIAHUPOBATDb HCCICOAOBAHUC, CO6I/IpaTI> YCTAaHOBKY 141
BBIIIOJIHATE HU3MCPCHUA, CJICAYyA MNPCAJIOXKCHHOMY IINIAHY,
(1)I/IKCI/IpOBaTI) PE3YIIbTAThI HOqueHHOﬁ 3aBUCHUMOCTH B BHJIC
Ta6JII/I]_I )51 Ppa(bI/IKOB, ACIaTb BbIBOAbLI IIO PEC3yJIbTaTaM
HCCICOAOBaHUA

1.12

IMPOBOAUTE KOCBCHHBLIC H3MCPCHUA (1)H31/I‘{GCKI/IX BCIINYHNH:
INIAHUPOBATb  HU3MCPCHMUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY, CICAYA HpGI[J]O)KeHHOI?I HHCTPYKIHNH, U BBIYUCIIATH
3Ha4YCHHUC BCIIMYNHBI

1.13

coONI0/IaTh TMpaBWiia TEXHUKH O€30MacHOCTH MpU padoTe ¢
1abopaTOPHBIM 000PYAOBaHUEM

1.14

XapaKTEepHU30BaTh MPUHIUIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OINUCAHMS, UCIOJIb3YS
3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJIEHUH M HEOOXOIHUMBbIE
(puznyeckrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaThb  NPOCThIE  TEXHUYECKHE  yCTPOMCTBA U
M3MEpPUTEIbHbIE TPUOOPHI MO CXEeMaM M CXEMaTUYHBIM
PUCYHKAM, COCTAaBJISITh CXEMbl DJICEKTPUUECKUX LENerd ¢
MOCJIEIOBATEIbHBIM u MapaJICIbHBIM COCJIMHEHUEM
9JIEMEHTOB, pa3jaudas YCJIOBHBIE OOO3HAYCHHUS DSJIEMEHTOB
AJICKTPUYECKUX LETIEH

1.16

MPUBOJUTL TPUMEPHl (HAXOAUTH HHQPOPMAIUIO O MPUMEpax)
MPAaKTUYECKOTO0  KMCMHOJIb30BaHMUS  (DU3UYECKUX 3HAHUM B
MOBCEIHEBHOM KW3HU Il oOecreueHuss O€30MacHOCTU TMpH
oOpaileHur ¢ TpudOpaMM W TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHCHHS 3J0POBbS M COONIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH Cpelie

1.17

OCYILIECTBIIATh MOUCK UH(pOpMAIUU (HU3NUECKOTO COJIePKAHUS
B cetu VHTEpHET, HAa OCHOBE MMEIOIIMXCS 3HAHUU U MyTEM
CpaBHEHUS JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJEIISITH




uH(pOpMAIUIO, KOTOpasl SIBJSETCS MPOTUBOPEUYMBON UM MOKET
OBITh HEJTOCTOBEPHOM

1.18

UCIOJIb30BaTh MPU BBHIMOJHEHUH YYE€OHBIX 3alaHMi Hay4HO-
NOMYJISIPHYIO ~ JIUTEepaTypy  (U3UYECKOTO  COJEpkKaHus,
CIIpaBOYHBIE MaTepHalibl, pecypchl ceTh VIHTepHeT; BlaaeTh
nprueMaMu  KOHCIIEKTUPOBAHHMS  TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIE THCHMEHHBIE U KpAaTKHWE YCTHBIC
cooOmienusi, 0000mass uHPOPMAIUIO M3  HECKOJIBKUX
HMCTOYHUKOB (PU3UYECKOTO COJICP)KaHMS, B TOM YHUCIIC MMyOJIUIHO
PEACTaBIATh PE3yJbTaThl MPOCKTHON WJIU MCCIIEI0BATEIBLCKOM
NEATEIIbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYCHHBIN
NOHSATUMHBIA  ammapar Kypca  (QU3MKHA,  COIPOBOXKIATH
BBICTYIUJIEHUE MTPE3EHTALNEN

1.20

OpU BBINOJIHEHUU YYE€OHBIX TMPOEKTOB M  HUCCIEJOBAHUN
(u3nYeCKUX MPOILIECCOB paclpeAesaTh 00s13aHHOCTH B IPyIIE B
COOTBETCTBUM C IIOCTaBIECHHBIMHU 3aJa4aMu, CIEOUTh 3a
BBIIIOJIHEHUEM IUIAHA JCHUCTBUM UM KOPPEKTUPOBATh  €ro,
aJIecKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJ B JAESITEIBHOCTD
IPYIIBI, BBICTPAWBAaTh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHUE,
MPOSIBJISISt TOTOBHOCTD Pa3peliaTh KOH(IMKTHI

[IpoBepsiembie 37IEMEHTBI coAepkaHus (8 Kiacc)

Kon
pasjena

Kon [IpoBepsieMble 3JIEMEHTBI COJACPIKAHUS
DIIEMEHTA

6

TEIUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON
TEOpUM CTPOCHUS BemecTBa. Macca u  pa3Mepsl
Moyiekysl.  OmbITBL, TOATBEPXKIAIONIUE OCHOBHBIE
MIOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKON TEOPUU

6.2 Mopenu  TBepHOro, JKHJIKOTO H©  Ta3000pa3HOTo
coctosiHui BeulecTBa. Kpucramnuueckue u amopdHbie
Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, KHUIKOCTEH W TBEPIbIX

T€I  HAa  OCHOBE  IIOJIOXKCHUH  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU

6.4 CmaunBaHHE U KallWJUISIPHBIE SIBJICHUS




6.5

TemnoBoe pacIIupeHUEC U CKATHUC

6.6 Temnepartypa. CBsi3b TeMIEpaTypsl €O CKOPOCTBIO
TEIJIOBOTO JIBM>KEHHMSI YaCTHUIL

6.7 BuyTpennsis SHEPrus. Cnoco0Osb1 W3MEHEHUS
BHYTPEHHEH SHEpruu: TerJionepenaya U COBEPIICHUE
paboThI

6.8 Bunbl TEIJIONEePEaAUH: TEIJIONPOBOIHOCT,
KOHBEKIINS, U3TyYCHHUE

6.9 KonuyectBo  TemyioTel. YaenbHas  TEMIOEMKOCTb
BEIECTBA

6.10 TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OanaHca

6.11 [InaBieHrMe W OTBEPAECBAHHE  KPUCTAUIMYECKHUX
BEIICCTB. Y IeNbHAs TEIUIOTA TJIABICHHUS

6.12 [TapooOpa3zoBanne u  KoHaeHcanus. Mcmapenwue.
Kunenue. VYnaenbHas Temiora mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS

6.13 BrnaxnocTh Bo3yxa

6.14 DHeprus TOIJIMBA. Y IeJIbHAS TEIIOTA CTOPaHUs

6.15 [Ipunuunel  paboTsel  TemnoBbiX asuratenet  KITJ]
TEIUIOBOTO JBHUTAaTENs. TemioBbie ABUTATENH U 3allUTa
OKPYKaIOIIEN CpeIbl

6.16 3aKOH COXpaHEHUS W TMPEeBpAlEHUS JHEPTrUH B
TEIUIOBBIX MpoIleccax

6.17 [IpakTrueckue paboOTHI:

OnbITEI o 0OHApYKEHHIO JNEUCTBUS CHUJI
MOJIEKYJISIPHOTO IPUTSIKEHHUS.

OnpIThl MO BBIPAIIMBAHUIO KPHUCTAJUIOB IOBapEHHOM
COJIM WJIU caxapa.

OnbITel 1O HAOIIONCHUIO TEIMJIOBOTO PACIIUPEHUS
ra3oB, KUJKOCTEH U TBEPABIX TEII.

Omnpenenenue AaBiIeHUS BO3yXa B OaIOHE IINPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUSA
BO3JyXa OT ero oObemMa W HarpeBaHus WU
OXJIAKICHUS.




[IpoBepka THUIIOTE3bl JTUHEMHOW 3aBUCHUMOCTH JIMHBI
CTOJIOMKA KUJKOCTU B TEPMOMETPUYECKOU TPyOKe OT
TeMIIepaTyphl.

HaOnronenne u3MeHEeHUs BHYTPEHHEN SHEPrUU Tejla B
pe3yabpTare Terionepeayu u padoThl BHEIIIHUX CHIL.
Hccnenoanue SABJICHUSA TENI000MeHa pu
CMEIIIMBAHUY XOJIOIHON U TOPSAYEHN BOJBI.
OnpeneneHue KOJUYECTBA TEIUIOTHI, IMOTYYEHHOTO
BOJIOW MpHU TEIJIOOOMEHE C HArpeThIM METATITMYECKUM
HWJIMHIPOM.

Onpenenenue yAEIbHOW TEIJIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoiecca UCIapeHusl.

OnpenesieHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
OrnpeneneHue yaeabHONW TETIOTHI IUIABJICHUS JIbJ1a

6.18

@u3nuecKkue SBICHUS B TMPUPOAE: IOBEPXHOCTHOE
HATSOKEHWE U KalWULSIpHBIE SBJICHHS B TMPUPOJIE,
KpUCTaUIbl B mpupoje, wusiydeHue  ComHua,
3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bI; 00pa3zoBaHUE
pOCBI, TYMaHa, UHEsI, CHETa

6.19

TexHuyeckue yCTPOMCTBA: KAaNWULIPBL, IPUMEPHI
UCIIOJIb30BaHUsl KPUCTAIIOB, JKUAKOCTHBIN TEPMOMETD,
JAaTYUK TEeMIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA,
JIBUTaTellb BHYyTPEHHETO CrOPAHMS

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poja dIEeKTPUYECKUX 3apsaoB

1.2 B3aumopelicTBue 3apsokeHHBIX Tel. 3akoH KynoHa
(3aBUCUMOCTD CHJIBI B3aMMOJICUCTBUSI 3apSKCHHBIX TEI
OT BEJIMYUHBI 3aPSIIOB U PACCTOSHUSI MEXK]TY T€JIAMHU)

7.3 DIEeKTpUUECKOe oJie. HanpsikeHHOCTh
nekTpudeckoro  mnoasd. llpuHmun — cynmepno3uuuun
AJIEKTPUYECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenn »5iekTpuYecKHX 3apsAIoB. ODJIEMEHTApHbIN
anekTpudeckui 3apsa. Ctpoenue aroma. [IpoBoaHuku
U TUAJIEKTPUKHU

7.5 3aKOH COXpAHEHUS JICKTPUUECKOTO 3apsiia

7.6 ONeKTpuYecKuid  TOK.  YCIOBUSA  CYIIECTBOBaHUS

QJICKTPHUYCCKOI'O TOKaA. M CcTOYHUKH ITOCTOSIHHOTO TOKA




7.7

JeiicTBus AIEKTPUUYECKOTO TOKa (TemioBoe,
XUMHUYECKOE, MArHUTHOE). OJEKTPUUYECKHUH TOK B
KHUJKOCTSIX U razax

7.8 Onektpuueckas uenb. Cuina Toka. OIJIEKTPUYECKOE
HaIpsKECHUE

7.9 ConpoTuBiieHue IIPOBOJTHUKA. VY nenpHOE
CONPOTUBJICHUE BEIIECTBA

7.10 3akon Oma 1Jig yyacTka 1enu

7.11 [TocnenoBaTenpHOE MW MapajUieIbHOE COCJAMHEHHUE
MIPOBOJTHUKOB

7.12 PaGota ¥ MOIIHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoymna-Jlenna

7.13 DNEeKTPUYECKUE IIENU U MOTPEOUTENH SIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3aMbIkaHmne

7.14 ITocTostHEBIE MarHUTHL. B3anmMoaelicTBHE MOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe mnojie. MarHutHoe mnoJjie 3eMJId U €ro
3HA4YECHUE JJISI )KMU3HU Ha 3eMJie

7.16 OneiT Opcrena. MarHuTHoe TOJIE  BIEKTPUYECKOTO
ToKa. [[puMeHeHne 3MeKTPOMAarHuTOB B TEXHUKE

7.17 JlelicTBUE MArHUTHOTO TOJISI HA NMPOBOJHUK C TOKOM.
DeKTPOIBUTATEINb MOCTOSTHHOTO TOKA.
Hcnonb30oBaHue SIEKTpOJBUTATENICH B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 Oneitel @apaged. fBneHue  AIEKTPOMArHUTHOM
naaykuuu. [Ipasumno Jlenna

7.19 DneKTporeHepaTop. Crioco6bl MOJTYYEHHUS
AIEKTPUYECKON  BHEPruu.  ODJEKTPOCTAHLHUHM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

7.20 [IpakTrueckue pabOTHI:

OnpITel 10 HAOMIONCHWIO  DJIGKTPU3AIUU  Tell
WHIYKIWEN U TPU COMPUKOCHOBEHHH.

UccnenoBanne JeUCTBUA DSJICKTPUYECKOrO IO Ha
MIPOBOJIHUKH U JUAICKTPUKH.

COopka u mpoBepka palbOThl JJICKTPUUYECKOW IETHU




MMOCTOSIHHOTO TOKA.
N3Mepenune u peryampoBaHue CUIIbI TOKA.

N3MepeHune U peryaIupoBaHUE HAMIPSIKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO
4yepe3 pPe3UCTop, OT CONPOTUBIICHUS PE3UCTOpA U
HANPsHKEHUS HAa PE3UCTOPE.

OnEITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHHUKA OT €ro
JUTAHBI, TUTOIIA/IN MMOTIEPEYHOTO CEUCHUS U MaTEepralIa.
IIpoBepka TmpaBuia CHOKEHHUS HANPSKCHUU MpU
MOCJIEIOBATEILHOM COCIMHEHUH ABYX PE3UCTOPOB.
IIpoBepka npaBuia sl CUJIbI TOKA IIPU NapalIEIbHOM
COEJIMHEHUHU PE3UCTOPOB.

OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UIYIIETO
yepes3 pe3ucTop.

OnpeneneHue  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO
yepes JIAaMITOUKY, OT HANPSKCHUS Ha HEH.
Onpenenenue KII/[ HarpeBarens.

HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

MN3ydyeHre MarHUTHOTO TOJSl MOCTOSHHBIX MarHWTOB
IIpU UX OOBEIMHECHUH U Pa3JICICHUU.

HUccnenoBanne JEMCTBUS DICKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEIKY.

OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH  CHIIBI
B3aUMOJICHUCTBUA KAaTYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa Y HAMPaBJICHUS TOKA B KATYIIKE.

N3ydeHue neicTBUs MarHUTHOTO TOJIs1 HA TPOBOJHHUK C
TOKOM.

KonctpynpoBanue 151 W3YyUYECHHE paboThI
DIIEKTPOJBUTATEIISL.

N3mepenne KII/I anexTpoaBuraTeabHONM yCTaHOBKH.
OnpIThI o HCCIIETOBAHHIO SABJICHUS
AJIIEKTPOMAarHuTHOM VHIYKIWH: UCCIICIOBAHNE

W3MEHCHMIN 3HAYCHUS U HanpaBJICHUA WHAYKIIUOHHOTO
TOKa

7.21

dusnyeckue SBICHUS B NPUPOJE: DICKTPUUECKHUE
SABJICHUS B arMocdepe, DICKTPUUYECTBO  JKUBBIX
OpraHW3MOB, MATHUTHOE TI0JIC 3eMJIH, Ipelid MOIFOCOB,
pOJb MArHUTHOTO TOJISI IS SKM3HM Ha 3emile,
MOJIIPHOE CUSTHUE




1.22 TexHudyeckre yCTpOWCTBA: 3JEKTPOCKOM, aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUETYUK DIIEKTPUUECKON SHEPTUH,
AIIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
NPEIOXPAHUTENH, 3JCKTPOMArHUT, 3JIEKTPOJBUTATEINH
MOCTOSTHHOTO TOKA, T€HEPATOP MOCTOSHHOTO TOKa

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaATaM OCBOCHHUS OCHOBHOM

oOpa3zoBaTeabpHOM ITporpaMmebl (9 Kiacc)

Konx
MpOBEPsIEMOT
0 pe3yJibTaTa

[IpoBepsiemMble TPpEeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHMs

1.1

HCIIOJIb30BaTh N3YUCHHBIC ITOHATHA

1.2

pa3inydaTth ABJICHUA IO OIIMCAHHUIO MX XAPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHUX JdaHHOC (1)I/I3I/ILIGCK0€
SABJICHHC

1.3

pacno3HaBaTh MPOSBICHNUE W3YYEHHBIX (DU3NYECKUX SIBIICHUU B
OKpYXKalollleM MHUpE, B TOM 4YHCiIe (U3HUYECKUE SIBICHUS B
OpupoJie, NPH HSTOM IMEPEBOJUTH MPAKTHYECKYIO 3a/ladyy B
yueOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKU)
(bu3HUEeCKUX SBJICHUM

1.4

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA TN W (DU3UYECKUE SIBIICHUA,
UCTIOJIb3YS (DU3WYECKUE BETUYHMHBI, MPU OMUCAHUH MPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICI HCIOIb3YEMbIX BEIUYMH,
0003HAaUeHUA U EIUHUIBI (U3NUYECKUX BEIWYUH, HAXOIUThH
dbopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIUYHHY C
JIPYTUMU  BEIMYMHAMHU, CTPOUTHh TpaduKud  H3YYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BETUUUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYCCKHE SBJICHUA U
MPOIECChl, UCTOJIB3YSI M3YUYCHHBIE 3aKOHBI, MPH STOM J1aBaTh
CIOBeCHYI0 (OPMYJIMPOBKY 3aKOHAa M 3allUCHIBaTh  €I0
MaTEMaTH4YECKOE BbIPaKECHHUE

1.6

OOBACHATH (PU3HUECKHE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBISBIATH MPUUUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
00bBsicHeHHE U3 2 - 3 JOrMYECKUX IIaroB C MOMOIILI0 2 - 3
W3YYEHHBIX CBOMCTBA (PU3MUYECKUX SBIECHUW, (PU3UUECKHUX
3aKOHA WJIK 3aKOHOMEPHOCTH




1.7

peniaTh pacueTHbIE 3a/1aun (ONMUpPAIOUIMECs Ha CUCTEMY U3 2 - 3
ypaBHEHUI), UCHOJIb3YSd 3aKOHBI M (DOPMYJIbI, CBSA3BIBAIOLIUE
¢u3nyueckrue BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3aJayd
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HENOCTAIOIIME WIIN
M30BITOUHBIE JaHHBIC, BHIOMPATh 3aKOHBI H  (OPMYJIBI,
HEO0OXOAMMBIE JJI PELICHHUS], TPOBOJUTH PACUETHI U OLICHUBATh
PCATUCTUYHOCTh  TMOJYYEHHOIO  3HAYEHUS  (UBHYECKOU
BEJINYUHBI

1.8

pacrmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH
MOMOIIM  (PU3WYECKUX  METOAOB, HCIIOJIb3YyS  ONUCAHUE
WCCIICIOBAHNS, BBIICIATH IIPOBEPSAEMOE  MPEAINOJI0KEHUE,
OLICHUBATh MPABUIBHOCTH NOPSIIKA IPOBEACHUS UCCIICIOBAHMS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUI
Y OIIBITOB

1.9

MIPOBOJIUTH OMBITHI 1O HAOIIOACHHUIO (PU3HUECKUX SBJICHHUIA WU
(u3nYeCcKuX  CBOHCTB  TEJI:  CaMOCTOSTENBHO  COOMpATh
YCTaHOBKY M3 M30BITOYHOTrO Habopa 000py0BaHUs, ONKUCHIBAThH
XO/JI OTBITA U €r0 Pe3yJIbTAThl, (POPMYIHPOBATH BHIBOIBI

1.10

OPOBOJUTh MPU HEOOXOAMMOCTH CEPHUI0 NPSMBIX H3MEPEHUH,
OTpeseNsis CpefHee 3HAuYeHHWE HW3MEPSEMOM  BEIUYUHBI
(bokycHOe paccTtosiHME cOOMparolel JMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a n3MepeHus (M3MEepUTEIBLHOrO Npudopa)

1.11

IIPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTEN (DU3UUECKUX BEIIUYNH
C HCHOJIb30BAHHEM TMPSAMBIX HM3MEPEHUI: IJIAHUPOBATH
UCCJIEI0BAaHUE,  CaMOCTOSITENIBHO  cOOMpaTh  YCTAHOBKY,
dbukcupoBaTh  pe3yJbTaThl  TOJYYEHHOW  3aBUCUMOCTH
bu3uYeCKNX BEIUYMH B BHUAE TaOMUIl U TpadukoB, aenarb
BBIBO/IbI TIO pe3yJIbTaTaM UCCIEOBAHUS

1.12

OPOBOJNUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BETUYUH:
IJIAHUPOBATh M3MEPEHMs, COOMpPATh HKCIEPUMEHTAJIbHYIO
YCTAHOBKY M BBINIOJHATH W3MEPEHHs, CIEAys MNPEIIOKEHHON
WHCTPYKLIMH, BBIYUCIIATH 3HAYCHUE BEJIMYMHBI U aHAJIU3UPOBAThH
ITOJYYEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHOM MOTPENTHOCTH
U3MEpEeHUH

1.13

coO0/IaTh TMpaBWia TEXHUKH OE30MacHOCTH TpuU padoTe ¢
1a00paTOPHBIM 000PYAOBAaHUEM

1.14

pas3indatb OCHOBHBIC TIPU3HAKHW HU3YUCHHBIX (1)I/ISI/ILIGCKI/IX
Moz[eneﬁ: MaTcpuajibHasa TOYKaA, a0COJIFOTHO TBCPAOC TCIIO,
TOYEUHBIM MCTOYHUK CBCTA, JIY4, TOHKaA JIMH34, IIJIAHCTApHAA




MOJCJIb aTOMa, HYKJIOHHasA MOACJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHIIUIIBI ACUCTBUA U3yUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIIOPOU HA UX ONUCAHUSA, UCIIOJIb3Ys
3HaHUSA O CBOMCTBax (PM3MUYECKUX SIBJICHUH U HE0OXOIuMBbIE
(puznyeckue 3aKOHOMEPHOCTH

1.16

HCIIOJI30BAaTh CXEMbl M CXEMAaTUYHbIE PHCYHKH HW3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, HW3MEPUTEIBHBIX NOPHOOPOB U
TEXHOJIOTUYECKUX  MPOLIECCOB MNPU  pEUIeHUuHu  y4yeOHo-
NPAaKTUYECKUX 3a7ad, ONTHYECKUE CXEMBbl JJISI IMOCTPOCHHS
U300paKEHUI B IJIOCKOM 3epKajie M coOMparouiei JIMH3e

1.17

MPUBOJUTH TpPUMEPHl (HAXOAUTh HHPOPMAIUIO O MPUMEPaXx)
MPAaKTUYECKOIO  HMCIOJIb30BaHUS  (DU3MYECKUX 3HAHUU B
IOBCEITHEBHOM JKM3HM Il o0ecnedeHus 0e30macHOCTH IpU
oOpallleHuu ¢ NpudopaMM M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAHEHHUS 3/I0pOBbS U COOIIOACHUS HOPM SKOJIOTHUYECKOIO
NOBEJCHUS B OKPYXKAIOLLIEH cpesie

1.18

OCYUIECTBJIATh MOUCK MHPOPMALMH (PUIUUECKOTO COICPKAHMS
B cetu MHTepHET, caMOCTOSTENBHO (HOPMYIUPYs MOUCKOBBIN
3aIpoC, HAXOAUTb IIyTH  OIPEACIICHUSA  JOCTOBEPHOCTH
HOJyYeHHOW MH(pOpMalMid Ha OCHOBE HMMEIOIIUXCS 3HAHUU U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB

1.19

WCTIOJB30BaTh TPHU BBHIMOJHEHUU YYE€OHBIX 3aJlaHU Hay4dHO-
MONYJSIPHYIO ~ JUTepatypy  (U3UYECKOr0  COACpPIKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypcbl ceTu WHTEpHET; BiIaueTh
npreMaMu  KOHCIIEKTUPOBAHHMS  TEKCTa, MpeoOpa3oBaHUs
uH(GOpMAIIN U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
coJiepKaHusl, MyOJIMYHO TIPEACTABIATh PE3YJIbTAThl MPOEKTHOMN
WM UCCIIEA0BATENBCKON JIESITEIbHOCTH, MPU 3TOM TI'PAMOTHO
UCIIOJI30BAaTh WM3YYECHHBIA IMOHATUWHBIM armapar Mu3y4aemMoro
pasnerna (pU3MKU U COMPOBOXKATH BBICTYIUICHUE MPE3CHTAlUEH
C YY4ETOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IpU  BBINOJIHEHUU Y4YEOHBIX TMPOEKTOB M  HCCIEIOBaHUMN
(bu3HUEeCKUX MPOIECCOB pacTpeeisaTh 00sI3aHHOCTH B TPYIIIE B
COOTBETCTBMM C TIIOCTaBJICHHBIMU 3aJadyaMH, CJIEIUTh 34
BBINIOJIHEHUEM IUIaHA JCUCTBUM W KOPPEKTUPOBATH €rO,
aJIcKBaTHO OIIEHWBATh COOCTBEHHBIA BKJAJ B JESITEIBHOCTH
IPYyNIbl, BBICTPaMBaTh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE,




IIPOsABJIAA TOTOBHOCTD pa3pC€liaThb KOHq)J'II/IKTI)I

[IpoBepsiembie 31eMEHTHI coaepkanus (9 kmacc)

Kon Kon [IpoBepsiemMbie 37IE€MEHTHI COICPKAHUS
paszena | dJIeMeHTa
8 MEXAHUYECKUE ABJIEHUA

8.1 Mexannueckoe aBWkeHHE. MarepuanpbHas TOYKAa.
Cucrema orcuera

8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO JABUKCHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHUE

8.4 HepaBHomepHoe npsmonuHeiHoe aBvxeHue. CpenaHsis
U MTHOBEHHasi CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBH>KCHU U

8.5 YckopeHnue. PaBHOyCKOpEHHOE  HPSAMOJMHEWHOE
JIBHOKCHUE

8.6 CoOoanoe nmagenne. OneITe! I anuies

8.7 PaBHOoMepHOE nBukeHHE Mo OKpykHOCTH. [lepuon m
yactoTa oOpauieHus. JIuHeilHast U yrjaoBast CKOPOCTH.
L{eHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 [TepBoiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HproToHa

8.11 [IpyHIMD Cynepno3uLnn CHIT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cunia TpeHus: cujla TPEHUS CKOJIBXEHUS, CHIIa TPEHUS
MOKOS, IPyTy€ BUABI TPEHUS

8.14 Cuia TSXKECTH W 3aKOH BCEMHPHOIO TATOTEHUS.
Y ckopeHnne cBOOOIHOTO MaieHUs

8.15 [emwxenne 1maner  Bokpyr  Comnua.  Ilepas
KOCMHUYECKasi CKOpocTh. HeBecoMoCTh U neperpy3ku

8.16 PaBHOBecue  maTepualibHOW  TOYKU.  AOCOIIOTHO




TBEPAOC TCIIO

8.17 PaBHOBecHe TBEpHOro Tela € 3aKPEIUIEHHOW OCBIO
BpanieHusi. MomeHt cuibl. LlenTp TsokecTu

8.18 Nmnynse Tena. U3menenne nmnyiibca. UMmynbc CHIIBI

8.19 3aKOH COXpAaHEHUS UMITYJIbCA

8.20 PeakTuBHOE IBUMXEHIE

8.21 Mexanudeckas paboTa ¥ MOIITHOCTh

8.22 PaGora cun Tsxkectu, ynpyroctd, TpeHusa. CBs3b
SHEPTUU U PabOTHhI

8.23 IToreHnuanpHas »HHEpPrus Tela, NOAHSATOrO Haj
MOBEPXHOCTHIO 3eMIIH

8.24 [loTeHmanbHas S3HEPrUs CKATOU MPYKUHBI

8.25 Kunernueckass sHeprus. TeopemMa O KHUHETHUYECKOU
DHEPTUU

8.26 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUU

8.27 [IpakTrueckue padOTHI:

Omnpenenenue cpelHed CKOPOCTU CKOIBKEHHS Opycka
WJIM IBYDKCHHUSI IIapUKa 10 HAKJIOHHOW MJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM
JBIKEHUU 10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU

Py  PABHOYCKOPEHHOM JBMKEHWU 0€3 HavYaJbHON
CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIAM TIPU PABHOYCKOPECHHOM
IBIDKEHNN 0e3 HaYaJlbHOW CKOPOCTH IYTH OTHOCSTCS
KaK P HEYCTHBIX YHCET, TO COOTBETCTBYIOIIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

Hccnenoanue 3aBUCUMOCTH CHITBI TPEHUS
CKOJIBKCHHS OT CHJIBI HOPMAJIBHOTO JTABJICHUS.
Omnpenenenune kodhGuIreHTa TPEHUS CKOJIBKCHUS.
Omnpenenenre KECTKOCTH TPYKUHBI.

Omnpenenenne padOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM
JBIDKEHUU TeJa M0 TOPU30HTATIBLHOU MMOBEPXHOCTH.
Omnpenenenne pabOThl CUJIBI YIPYTOCTU TIPH MOIHEME
rpy3a C  WCIOJIb30BAaHUEM  HEMOIBMKHOTO U
MOJIBMYKHOTO OJIOKOB




8.28

dusznyeckue SBJICHUS B npupoac: NpuiInBbl U OTJIUBLI,
ABHKCHHC IIIIAHCT CoaneuHoM CUCTCMBI, PCAKTHBHOC
ABHIKCHUC KUBBIX OPTaAaHHU3MOB

8.29

TexHuueckue YCTPOﬁCTBa: CIInaoOMCTp, JaTYHUKH
IMOJIOKCHUA, PACCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHNY

ECKUE KOJIEBAHU A 1 BOJIHBI

9.1

KonebatenbHoe JBHKCHUE. OcHOBHBIE
XapaKTEPUCTUKU  KOJEOaHW:  Mepuoi,  4acroTa,
aMIUIUTY

9.2

MaremaTnudecKui 151 NPYKUHHbBIN MasITHUKH.
[IpeBpatienue sHEPrun Mpy KOJIeOaTeIbHOM JBUKEHUU

9.3

3aTtyxaromue kojieOaHus. BBIHYXICHHBIE KOJeOaHUs.
Pe3onanc

9.4

Mexannueckue BOJHBI. CBOMCTBA MEXaHUYSCKHUX BOJIH.
[IpononsHbIE W MONEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI U
CKOPOCTbh €€ pacipoCTpaHeHUs1. MeXaHNYEeCKUE BOJIHBI
B TBEPJIOM T€JI€, CEUCMUYECKUE BOJIHBI

9.5

3BYK. ' pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Nudpa3Byk u ynpTpa3Byk

9.7

[IpakTrueckue pabOTHI:

Onpenenenve 4YacTOTHl H  TepuoAa  KoJieOaHUM
MaTEeMaTUYeCKOT0 MasSTHHUKA.

Onpenenenve 4YacTOTBI H  TepuoAa  KoJieOaHUM
MPY>KUHHOTO MasTHUKA

HccnenoBanre 3aBUCHMOCTH Tepuoja KoJieOaHUMN
MOJIBEIIICHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.
HccnenoBanne 3aBHCHUMOCTH TepHoJa KoJeOaHui
MPYKWUHHOTO MassTHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTHU TEpUOJa KoJIeOaHul rpysa,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
NpyXKuHBI.  M3MepeHne  yCKOpPEeHHS  CBOOOJIHOTO
nacHUs

9.8

du3nyecKre ABJICHUS B MPUPOJIC: BOCIPUATHE 3BYKOB
KUBOTHBIMHU, 3€MJIETPSICCHUE, CEHCMHYECKUE BOJIHBI,
IIYHaMH, X0

9.9

TexHn4eckrue yCTpPOMCTBA: 3XOJIOT, HCHOJIb30BAHUE
yIbTpa3ByKa B ObITY U TEXHUKE




10

OJIEKTPOMATHUTHOE IIOJIE W 3SJIEKTPOMAI'HUTHBIE

BOJIHbI

10.1 DNEeKTPOMarHUuTHOE MoJie. DIEKTPOMATHUTHBIE BOJHBI.
CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH

10.2 [[Ixana 37€KTPOMarHUTHBIX BOJIH

10.3 OnexkTpomMarHuTHasi npupoja cBera. CKOpOCTh CBeTa.
BostHOBBIE CBOMICTBA CBETA

10.4 [IpakTH4eckue paboThI:
W3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMJILHOTO TesieoHa

10.5 ®dusnueckue SBICHUS B TMpUPOJE: OUOJOTUYECKOE
JIeHCTBUE BUJTUMOTO, yIbTPaduoIETOBOTO u
PEHTI€HOBCKOTO U3TyYeHUN

10.6 TexHuueckue YCTPOMCTBA: HCII0JIb30BaHUE
AJIIEKTPOMATHUTHBIX BOJTH JIJISI COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

111 JlyueBast Mogienb cBeta. ICTOUHHMKY CBETA

11.2 [IpssmonuHEHOE pacIpOCTPAHEHUE CBETA

11.3 Otpaxenne cBera. Ilmockoe — 3epkamo.  3akoH
OTpaXE€HUS CBETa

114 IIpenomsieHue cBeTa. 3aKOH TIPEJIOMJICHHS CBETa.
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA

115 JIunza. Xon mydeil B 1MH3E

11.6 Ontuueckass cucrtema QoToanmnapara, MUKpPOCKONA U
TeJecKomna

11.7 ['ma3 kak onTuyeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTh

11.8 Paznoxenue 6emnoro ceera B ciektp. OnbiTel HetoTOHA.
CrnokeHre CTIeKTpaIbHBIX IIBETOB. [[ucmepcus cBera

11.9 [IpakTrueckue pabOTHI:
HccnenoBanwe  3aBUCMMOCTH  yIVIa  OTPaKEHUS
CBETOBOTO JIy4a OT yriia majcHHus.
N3yyeHnne xXapakTEepUCTHK H300paKCHHS TpeaMeTa B




MJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCMMOCTH — YIUIa  MPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJia aJeHUsl Ha TPaHuULIe "BO3yX -
CTEKJIO".
[Tomyuenue m300pakeHUN C TMOMOIIBIO COOMparoIIeH
JIMH3BIL.
Omnpenenenre (OKYCHOTO PACCTOSHUS M ONTHYECKOU
CHUJIbI COOMPAIOIIIEH JIMH3BI.
OMBITHI 10 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnpIThl MO BOCHPHUATHIO IIBETa MPEIMETOB MPU HUX
HAOJIIOICHUH Yepe3 IBETOBbIE (QUITBTPHI

11.10 |®usuueckue sBICHUSA B npupoje: 3atMeHuss ConHIa u
JlyHbl, 1IBETA TEJ, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPaxK)

11.11 | TexHuueckue YCTPOUCTBA: OYKH, IIEPUCKOTI,
dboToanmnapat, ONTUYECKUE CBETOBOIBI

12 KBAHTOBBGBIE ABJIEHUA

121 OmneiTel Pezepdopna u mianerapHas MoOJeidb aroMa.
Mogenbs atoma bopa

12.2 Hcnyckanne W TOTrJOLIEHHE cBeTa aTOMOM. KBaHTHI.
JIunenuaTteie CIIEKTPBI

12.3 PannoaktuBHOCTE. Anbha-, 6eTa- U TaMMa-u3TydeHUs

12.4 Crpoenune aromHoro siapa. HykinoHHas Mojenb
aTOMHOTrO sipa. 30Tomnsl

12.5 PagnoaxktuBnbie npespamienus. [lepuon momypacnana
aTOMHBIX SiZIEp

12.6 SAnepHble peakuu. 3aKOHbI COXPAaHEHUs 3apsSI0BOr0 U
MacCOBOTO YHCEI

12.7 OHeprus cBsI3M  aTOMHBIX saep. CBs3p Macchl U
SHEPrUU

12.8 Peakiun cuHTe3a W JeneHus saep. VICTOYyHMKH
sHeprun ComHla U 3B€3]1

12.9 Snepnas oSHepretuka. JlelicTBHE paaMOaKTUBHBIX
U3ITyYEHUH HA KUBBIC OPTaHU3MBI

12.10  |IIpakTuueckue pabOTHI:




HaOntoneHne CIIOMIHBIX M JIMHEWYAThIX CIIEKTPOB
U3JTy4CHUSI.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI
0 TOPMO3HOMY TTyTH (TI0 hoTOrpadusm).

W3mepenue paanoakTuBHOTO (oHa

12.11 | ®usuyeckue SABICHUS B TPHUPOJIC: €CTECTBEHHBIN

PaauOAKTUBHBIN ¢oH, KOCMHYECKHE JTy4H,
PAAUOAKTUBHOE M3IIyYCHHE IPUPOJIHBIX MHHEPAJIOB,
JICWCTBUE PATMOAKTUBHBIX H3JIYyYCHHM Ha OpPraHHU3M
4eJIoBeKa

12.12 | TexHuueckue YCTPOUCTBA: CIIEKTPOCKOTI,

I/IHI[I/IBI/I,ZIyaJILHHﬁ AO3UMCTP, KaMCpa Bunbscona

Koaundukarop nposepsieMbIX Tpe0OBAHMH K pPe3yJibTAaTaM 0CBOCHMS
OOII OOO u 3;1eMeHTOB coepKaHus M0 (pu3uke s nposeaenus OI'D

[Iposepsiembie Ha OI'D no pusuke TpedoBaHUs

K pC3yJiibTaTaM OCBOCHMU:A OCHOBHOM 06p330BaTeHBHOﬁ IIporpaMmabl

OCHOBHOT'O 00IIIero 00pa3oBaHUs

Kon
MIPOBEPSIEMOT
0 TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTam
0a30BOr0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON
IporpamMMbl OCHOBHOTO obuiero oopazoBanust Ha ocHoBe PI'OC

1

[Tonumanue ponu GU3NKY B HAYYHOU KapTUHE MUPA;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOM
CBA3M M [IO3HABAEMOCTH SIBIICHHA TPUPOABI, O POJIU
AKCIIEpUMEHTa B (PU3KKE, O CUCTEMOOOpa3ytoulel posid PU3HKU
B Pa3BUTHUU E€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTUU, 00
ABOJIIOLMU  (PU3NYECKUX 3HAHUM W HX POJM B UEIOCTHON
€CTECTBEHHOHAYYHOW KapTWHE MHUPA, O BKJIAJE POCCUHUCKUX H
3apyOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKHU, OOBSICHEHUE
IOPOLECCOB  OKPYXKAKOLIETO0 MHpA, pPa3BUTHE TEXHUKH U
TEXHOJIOTUH

3HaHUs O BUAAX MaTepuH (BELIECTBO U MOJIE), O JBUKEHUU KaK
croco0e CyllecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJEKYISIPHON
TEOPUU CTPOEHUS BEIIECTBA, O (PU3MUECKOW CYUTHOCTH SIBJICHUN
NpUPOAbl (MEXAaHUYECKUX, TEIUIOBBIX, 3JEKTPOMATHUTHBIX U
KBaHTOBBIX);

YMEHHUE pa3jinyaTh SBJICHHS IO OMHCAHUI0 HMX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPHUPYIOLIMX JIaHHOE
¢dusnueckoe SIBICHUE;

YMEHHE pAaclo3HaBaTh MPOSBICHUE H3YYEHHBIX (UINYECKUX




SBIICHUH B OKpY)KAIOIIEeM MHUpPE, BBIACISAS WX CYIIECTBEHHBIC
CBOMCTBA (TIPU3HAKK)

BJIaI[CHI/Ie OCHOBaMH MIOHSTHUHHOIO alraparta )41
CUMBOJJIMYCCKOT'O A3bIKa (1)H31/IKI/I H HCIIOJbB30BaHHUC HUX OJIA
peUICHUA y‘le6HI)IX 3ajJa4,

YMCHHUC XapaKTCPU30BATH CBOMCTBA TCII, (1)I/IBI/I‘IGCKI/I€ SBJICHHUS 1
IMPOLCCChI, HCIIOJIb3Y:A q)YHHaMCHTaJIBHLIe H OSMIIMPHYCCKHUC
3aKOHBI

YMeHue OmnMCHIBATh HN3YUYCHHBIC CBOMCTBa TEJI M (1)I/IBI/I‘IGCKI/IG
SABJICHUS, UCITOJIb3YA (1)I/I?>I/III€CKI/IC BCJIMYNHEBI

Brnagenne ocHoBaMH METO/IOB HAay4HOTO IO3HAHUS C YYETOM
coOJII0/IeHN MTpaBUil 0€30MacHOro Tpyaa:

HaOM0eHNe (PU3UUECKUX SIBJICHHUI: YMEHHE CAMOCTOSTEIbHO
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U3 JaHHOTo Halbopa
0o0Opy/OBaHUsl 10 WHCTPYKLHMHU, OMNMCHIBATH XOJl ONBITa U
3aMUChIBaTh €0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBODI;
OPOBEACHUE MNPSIMBIX U KOCBEHHBIX H3MEpPEHUI (PU3NUECKUX
BEJIMUMH: YMEHME IJIaHUPOBAaTh U3MEPEHUS, CAMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY MO MHCTPYKIIHH,
BBIYHCTISATH 3HAUYCHUE BEIMUMHBI M aHAIU3UPOBATH MOTyUYECHHBIC
pe3yabTaThl C YYETOM 3aJlaHHOM IOTPEIIHOCTH pe3yJbTaToB
U3MEPEHU;

MPOBEJICHUE HECIOKHBIX IKCIEPUMEHTATBHBIX HCCIICOBAHUIA;
CaMOCTOSITENIbHO COOMPATh KCIEPUMEHTAIbHYIO YCTAaHOBKY U
MPOBOANWTH HCCIEAOBAaHWE [0 WHCTPYKIUHU, TPEICTaBISIThH
HOJyYEeHHBbIE 3aBHCUMOCTH (PU3UYECKMX BEIMYMH B BHUJE
TaOIUI U rpaUKOB, YUUTHIBATH MMOTPEIIHOCTH, J€JaTh BbIBOJIbI
0 pe3yJibTaTaM UCCIeA0BaHuUs

[lonumMaHue XapakTEepHBIX CBOMCTB (PU3MYECKUX MOAeNen
(MaTepuanbHasg TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJETU
CTPOCHHS Ta30B, >XKHIKOCTEH W TBEPABIX TeN, IUIaHETapHas
MOJielb aTOMa, HYKJIOHHAsE MOJIeJb aTOMHOTIO sijipa) U yMEHHE
IPUMEHSTh UX JIJIs1 OOBICHEHUS (PU3UUECKUX TTPOIIECCOB

YMeHue oOBACHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA Tel, B
TOM 4YHUCIi€ W B  KOHTEKCTE CHUTyalluid  MpPaKTHUKO-
OpUEHTHPOBAaHHOTO  XapakKTepa, B YAaCTHOCTH, BBISABISATH
MPUYMHHO-CJICICTBEHHbIE CBSI3U M CTPOUTH OOBSCHEHUE C
OTMOpOM Ha W3YYCHHBIE CBOWCTBA (PU3WYECKUX SIBICHUM,
(uznyeckue 3aK0Hbl, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemiath pacueTHble 3a1auu (Ha 0aze 2 - 3 ypaBHEHMI),




UCIIOJb3Ysl 3aKOHBI M (POpPMyJbI, CBSI3bIBAIOUIME (PU3MUECKHE
BEJIMUMHBI, B YACTHOCTH, 3alIMChIBaTh KPATKOE yCIOBUE 3aJ1auH,
BBISIBJISITH ~ HEJOCTAIOIIME JAaHHBIE, BbIOMpATh 3aKOHBI U
(Gopmynbl, HeoOXOAMMBIE I €€ pELIeHMs, MCIIOJIb30BaTh
CIPAaBOYHBIE JIaHHBIE, MPOBOJWUTH PACUETHl U OLICHUBATh
PEATUCTUYHOCTh  MOJYYCHHOIO  3HAYEHUS  (U3HYECKOU
BEJIMYMHBI, YMEHHE OIpPEACNATh pPa3MEPHOCTh (PU3NYECKOU
BEJIMYMHBI, TOJIYYEHHOU MIPU PELICHUH 33/1a41

9 YMeHne XapakTepu30BaTh NMPUHLHUIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM  4YHCJI€ OBITOBBIX MNpPUOOPOB, U
MPOMBINUICHHBIX ~ TEXHOJOTMYECKUX  IPOLECCOB MO  HX
OMHCAaHWIO, HCMOJB3Ys] 3HAHUS O CBOWCTBAX (PUIUUECKHUX
ABJICHUM 1 HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH

10 YMeHue ucCnonb30BaTh 3HAHUS O (PUBHYECKUX SIBIICHHUSIX B
MOBCEIHEBHON >KU3HU [JIsi oOecrieueHus Oe30MacHOCTH MpHU
oOpamieHMM C OBITOBBIMU NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0pPOBbsI U COOJIIOIECHHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYXKAIOILEH Cpefie; TOHMMaHUe
HEOOXOJAMMOCTH  TNPUMEHEHUS  JIOCTHXKEHUH  (U3HKKM U
TEXHOJIOTHH JIJISl pallMOHAJIBHOTO MPUPOI0NOIb30BAHUS

11 OneIT Noucka, Npeodpa3zoBaHus U MPEACTaBICHUS HH(DOpMAUU
(pu3nuecKoro COJIEp KaHUS C HCIIOJIb30BaHUEM
MH(})OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTH;

YMEHHUE OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHOW HH(pOpMaluu
Ha OCHOBE HUMEIOIIMXCA 3HAHUW M JIONOJHUTEIbHBIX
UCTOYHHUKOB;

YMEHHUE HCIIONb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJaHUN
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOTro COAEpIKaHMS,
CIIPaBOYHBIE MATEPHUAIIBI, pECYPCHI ceTH MHTEpHET;

BiajicHUEe 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHust WHGOpPMAITUU
U3 OIOHOM 3HAKOBOW CHCTEMBI B APYI'YH); YMEHHE CO3/1aBaTh
COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(}OpMaIUU U3 HECKOJIBKUX HCTOYHUKOB

Ta0muma 22.7

[lepedenns 251eMeHTOB coepxkaHus, mpoBepsieMbix Ha OI'D o pusnke

Kon [IpoBepsieMblii 2JIEMEHT COEpPKAHUS

1 MEXAHUYECKUE ABJIEHUA




1.1

MexaHn4deckoe JABHUKCHHUC. MaTepI/IaHbHa}I Touka. CucTemMa oTcueTa.
OTHOCHUTEIBLHOCTh JABUXKCHMUS

1.2 |PaBHOMepHOe U HepaBHOMEpHOE MABWKeHHE. CpeaHsss CKOPOCTb.
dopmynia s BEIYUCICHUS CpeHel CKOPOCTH:
S
V=—
t
1.3 |PaBHOMEpHOE IpSMOJIMHEHHOE JIBIOKEHHUE. 3aBUCUMOCTD
KOOPIMHATHI Tela OT BPEMEHH B CIydyae PaBHOMEPHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS :
X(t) = Xg + Wyt.
I'paduky 3aBUCHMOCTH OT BpPEMEHH ISl TPOCKIIMH CKOPOCTH,
MPOCKITMN TIEPEMEIICHUS, IyTH, KOOPAWHATHI TIPH PaBHOMEPHOM
MPSAMOJIMHEHHOM JBIKEHUN
1.4 |3aBUCMMOCTb KOOpJMHATBl Te€jla OT BPEMEHM B  cliy4ae
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBHYKCHUS :
t2
X(t) =X, +Vp t+a, -—.
2
dopMynbl 11 TPOCKIMH TEPEMEIEHUs, MPOCKIMH CKOPOCTH U
IPOCKIIMK YCKOPEHUsSI TMPU PABHOYCKOPECHHOM IMPSMOJIMHEHHOM
JBYKCHUU:
t2
s (t)=v, -t+a,-—,
2
v, (t)=v,, +a, -t,
a(t) = const,
2 2 _
V2X -VlX —zaxsx.
I'paduiky 3aBUCHMOCTH OT BPEMEHH MJII TPOCSKIMH YCKOPEHUS,
MPOCKITUN CKOPOCTH, TMPOCKIIMH TEPEMEIICHHs, KOOPAWHATHI TPHU
PaBHOYCKOPEHHOM TPSMOJIMHEHHOM JBUKECHUHT
1.5 |CBoboanoe nageHue. @opMyJibl, OMUCHIBAIOIINE CBOOOTHOE Ta/ICHHUE

Tea MO BepTUKAIU (ABWKEHHE Tejla BHU3 WU BBEPX OTHOCHUTEIHHO
noBepxHocTH 3emin). ['padukyd 3aBUCUMOCTH OT BpPEMEHH IS
MPOEKIIMA YCKOPEHHMS, MPOCKIUH CKOPOCTH W KOOPAWHATHI TPH
CBOOOHOM MaJICHUU Tejla 10 BEPTUKAIU




1.6

CkopocTh  PaBHOMEPHOTO JABW)KCHHS Tela IO OKPY>KHOCTH.
HampaBienue ckopocTH.

dopmyna ISl BBIYUCICHUSI CKOPOCTH Yepe3 pajuyC OKPYKHOCTH U
nepuoj oOpalieHus:

27R
V=—-.
T
[leHTpOCTpEMUTETBHOE YCKOpEHHUE. Hampasnenue

LEHTPOCTPEMUTEIBHOIO yCKOpeHus. PopMyna il BBIYHACICHUS
YCKOPEHHUS:

2

a, - v
-
dopmya, CBSI3bIBAIOIIAs IEPUOJ] U YACTOTY OOpaIeHHUS:
1
V=—
T
1.7 |Macca. IlnotHocts BemiectBa. @Dopmyna Juiss  BBIUYKCICHUS
MJIOTHOCTH:
o= m
\Y
1.8 |Cuna - BexTopHas ¢pusndeckas BennunHa. CI0KeHHEe CUIT
1.9 |SBnenue unepruu. [lepssiit 3akon HeroToHa
1.10 |Bropoii 3akon HproToHa:
F=m-a.
CoHanpaBleHHOCTh BEKTOpa YCKOPEHHUS Tejla M BEKTOpa CHUJIb,
NENCTBYIOIIEN Ha TEJIO
1.11 |BzaumonetictBue ten. Tperuit 3akod HetoToHa:
Foa=-F.
1.12 |Tpenue mokost U TpeHHUE CKOIBKEHHs. Dopmyrna sl BHIYUCICHUS
MOJYJISl CUJIBI TPEHUS CKOJTBKCHHSI:
F,=u-N
1.13 |Hedopmanus Tema. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH

ynpyroi nedopmaruu (3akoH ['yka):




F=k-Al

1.14

BC@MI/IpHOG TATOTCHUE. 3aKOH BCCMHPHOT'O TATOTCHHA:

m -m
—_ 1 2
F - G M —2.
R
Cuia TsKeCTH. Y CKOpEHHE CBOOOTHOTO TaCHUS.
dopMyna I BBIYUCICHHS CHIIBI TSKECTH BOJIHM3U ITOBEPXHOCTH
3eMIIn:

F =mqg.

JBuxenue maneT Bokpyr ConHua. [lepBas kocMHuueckasi CKOPOCTb.
HesecomocTs u neperpysku

1.15

Nmnynbe Tena - BekTopHas puzndeckasi BeJIU4nHa.
p=mv

NmMnynbc cucTeMBl Tel.
N3menenne ummynsca. IMimynsc cusbl

1.16

3aKOH COXpPaHEHUS UMILYJIbCA JIJIs 3AMKHYTOW CUCTEMBI TEIL:
p =myV, + m,V, = const.

PeakTtuBHOC JABUXKCHHC

1.17

Mexannueckas padota. DopmMyrna aJisi BRIUUCICHUS PaOOTHI CUJIBI:
A=Fscosa.

MexaHnuyeckast MOIITHOCTD:

1.18

Kunernueckas u noteHUHaNIbHAas SHEPTUSL.
dopMyia 11l BBIYACICHUS KHUHETUYECKON YHEPTUU:
2
mv
E,=—.
2
TeopeMa 0 KHHETHYECKOU IHEPTUU.

dopmyna 1 BBIUKUCICHHUS TOTEHUMAIBHOM JHEPrUM  Tela,
MMOJTHATOrO HaJ 3EMIIEH:

E, = mgh




1.19

Mexannueckas OHECPIrusd:
E = Ey+E,.

3aKoH COXpaHCHUA MEXaHMYECKOU OHCPI'UH. CDOpMYJ'Ia I 3aKOHa
COXpaHCHUA MEXaHUYECKOU OHCPI'MHU B OTCYTCTBUC CUJI TPCHUS:

E = const.

[IpeBpalienre MEXaHUYECKOW SHEPTUH ITPU HAJIMYUU CUJIbI TPEHUS

1.20

[IpocTeie MexaHU3MBL. "30JI0TOE NPABUIIO" MEXAHUKHU.
Poruar. MOMEHT CHJTBI:

M = Fl.
VYcioBue paBHOBECHS phlyara:

M1+M2+...:O.

[ToaBr>KHBINA 1 HENOABU)KHBINA OJIOKH.

— ATOHCSHH}I
KII[I npocThix MexaHU3MOB, 1= A

aTpadCHHas

1.21

HaBHeHI/IG TBCPAOIo TCJa.
CDOpMYJIa AJIS1 BBIYUCIICHUA JaBJICHUA TBCPAOI'O TCJaA:

JlaBnenue raza. ATMocepHoe JaBlICHHE.
I'uapocratrueckoe AaBjICHHUE BHYTPHU KUJKOCTH.
dopmyna Jyisl BEIYUCICHUS JaBJICHUS BHYTPH KUIKOCTH:

p =pgh+p,,

1.22

3akoH [Tackans. ['mapaBnnueckuii mpecc

1.23

3akoH Apxumena. @opmyna sl ONPENETCHUS] BBITAIKUBAIOLIEH
CUJIBI, IEUCTBYIOLIEH HA TEJIO0, IOTPYKEHHOE B )KUAKOCTD WJIU Ia3:

l:Apx. = ng .

Ycnosue ninaBanus Tena. [lnaBanue CYJ0B U BO3YyXOILJIAaBaHHC

1.24

Mexanuveckue KojieOaHus. AMIUTMTYAa, TEpUoOJ U YacToTa
konebanuii. dopmyna, CBA3BIBAIOMIAs  YAaCTOTY U TEPHOJ




1
KoJie0auuii; V= T

1.25

MaremaTnyeckuil U Npy>KUHHBIN MasTHUKH. [IpeBpamenne sHeprun
pU K0J1e0aTeIbHOM JIBH)KEHUN

1.26

3aryxatouue koneOanus. BolHyX1eHHbIE KoneOanus. Pezonanc

1.27

MexaHU4YEeCKHE BOJIHBI. HpOI[OJII)HBIG " IIOIICPCYHBLIC BOJIHBI. I[JIHHa
BOJIHBI U CKOPOCTB PACIIPOCTPAHCHUA BOJIHBI:

A=Vv-T

1.28

3Byk. I'poMKOCTh 1 BbIcOTa 3ByKa. OTpakeHHEe 3BYKOBOM BOJIHBI Ha
rpanune AByx cpea. Mugpa3Byk u yabTpa3Byk

1.29

[IpakTrueckue padoOThI

N3mepenne cpenHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI,
KECTKOCTHU TMPYKUHBL; KOAP(DUIIMEHTA TPEHHS CKOJBXKEHUS; pabOThI
CWJIbl TPEHHS, CHWJIbl YIPYTOCTH; CPEIHEW CKOPOCTU JABUKEHUS
OpycKa 1Mo HAaKJIIOHHOM MJIOCKOCTH; YCKOPEHHs OpyCKa MpU ABUKEHUU
M0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M MepuoAa KoseOaHui
MaTeMaTUYECKOr0 MasTHUKA; YacTOThl W MepHoja KoJieOaHuid
NPYKUHHOTO MAasATHUKA; MOMEHTA CHJIbI, IEMCTBYIOIIETO Ha pbIYar;
paboOThl CHJIBI YNPYrOCTH MpU TOABEME TIpy3a C IOMOIIBIO
HETOJBUKHOIO 0JI0Ka; padOThl CUJIbl YIIPYTOCTH MpHU MOAbEME Ipy3a
C MIOMOIIIBIO MOABUKHOTO OJIOKA.

WccnenoBanne 3aBUCMMOCTH apXMMENOBOM CHJIBI OT oObeMa
NOTPY’KEHHOM 4acTM Tejla W OT IUIOTHOCTH  KUIKOCTH;
HE3aBMCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT MAaCChl T€JA; CUJIbl TPEHUS
CKOJBXEHUS OT CHJIbl HOPMaJIbHOIO JaBJCHUS HU OT poja
MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HUKAIONIEH B MpYyXHUHE, OT
cTeneHu naepopManuy TPYXKUHBI; YCKOpeHUss Opycka OT yria
HaKJIOHAa HAMpaBJISAIONICH; Mepuoja (4acToThl) KOJIeOAHUN HUTSHOTO
MagTHHKa OT JUIMHBl HWUTH; TIEpHOJA KOJEOAHU MPYKUHHOTO
MagTHHKa OT MAacChl I'py3a U KE€CTKOCTU MPYKUHBI, UCCIEIOBAHUE
HE3aBUCHMOCTH Teproja KoJieOaHUM HUTSHOIO MasiTHHKa OT MacChl

rpysa.
[TpoBepka ycnoBus paBHOBECHS phluara

1.30

QPusnyecKkue SABJICHUS B IPUPOAE: MPUMEpPHl JBUKEHUSA C
PA3IUYHBIMU CKOPOCTSIMHU B KMBOM U HEXUBOM NPUPOJE, IEUCTBUE
CUJIBI TPEHHUS B NPUPOJE U TEXHUKE, IIPUIUBBI U OTIIUBBI, IBUKCHUE
miaHeT CoOJIHEYHON CHUCTEMBI, PEAKTUBHOE JBWKEHUE >KHMBBIX
OpPraHM3MOB, pbIYard B TeJ€ YENOBEKa, BIUSHUE AaTMOCHEPHOTO
JaBJICHUs Ha KUBOW OpPraHu3M, MJIaBaHUE PbIO, BOCHPUITHE 3BYKOB




JKNBOTHBIMH, 3CMIICTPSICCHUC, CEHCMHYECKHE BOJIHBI, IYHAMH, 3X0

1.31 |TexHuyeckue YCTPOMCTBA: CHUAOMETP, JNAaTYUKU IIOJOKECHHUS,
PAcCCTOSIHUSI M YCKOPEHHS, JUHAMOMETp, MOJAUIUIHUKH, PaKEeThI,
phluar, MOJBUXKHBIN M HEMOJIBHKHBIN OJIOKHM, HAaKJIOHHAS TIJIOCKOCTD,
POCThIE MEXaHU3MbI B OBITY, COOOLIAIONIUECS COCY/Ibl, YCTPOHUCTBO
BOJIONIPOBOJIA, TUAPABIMYECKUN Tpecc, MaHOMETp, OapomeTp,
BBICOTOMEp, MOPUIHEBON HACOC, apeoOMETp, 3XOJOT, MCIOJIb30BAHUE
yJIbTPa3ByKa B ObITY M TEXHUKE

2 TEIIIOBBIE ABJIEHUA

2.1 |OcHOBHbIE  TIOJOXEHUS  MOJICKYJISIPHO-KUHETHUECKOH  TEOpHUH
CTpO€HHUs BelecTBa. Mosienu TBEpIOro, KUJIKOr0 U razo00pa3HOro
cocTosiHuM BemecTBa. Kpuctaimmueckue u aMmopdHbIe Tena

2.2 | JIBmwxkenue yactuil BemiecTBa. CBS3b CKOPOCTH ABMKCHHSI YACTHUIL C
TeMIiepaTypoil. bpoyHoBckoe aBmxeHue, tupysus

2.3 |CmaunBaHUE M KalUJUIAPHBIC SIBJICHUS

2.4 | TemnoBoe paclIMpEeHUE U CKATHE

2.5 |TemnnoBoe paBHOBECHE

2.6 |Buyrtpennsis sHeprus. Pabora u Teronepegadya Kak CIoOcCOObI
M3MEHEHUS! BHYTPEHHEN SHEpruu

2.7 |Buapl Temonepeaayun: TEMIONPOBOIHOCTb, KOHBEKIINS, NU3TyUYEHUE

2.8 |HarpeBanme u oxmaxaeHue Ten. KommyecTBO TEIUIOTHL Y IenbHAs
TEIMJI0EMKOCTb:

Q = Cm(t2 - tl)

2.9 |3akoH COXpaHEHHS JHEPruu B TEIUIOBBIX IMpoIleccax. YpaBHEHHUE
TEIJI0BOro OajaHca:

Q1 + Q2 +..=0

2.10 |Ucmapenne u KoHAeHcarus. V3MeHeHWe BHYTpPEHHEW SHEpPruu B
npolecce HCHapeHuss W KOoHAeHcanud. KwWmeHue IKUAKOCTH.
VY nenbHas TemioTa napooOpa3OBaHUS:
=2

m
2.11 |BnaxHOCTb BO31yXa
2.12 |IInaBnenue u Kpuctaumszauus. M3MeHeHHe BHYTPEHHEH >HEpruu




ITPH ILUIABJICHUW W KPpUCTAJIIIN3alhH. y,Z[CJ'II)Ha}I TCIIOTA IIJIaBJICHUA:

=2
m

2.13 |BHyTpeHHsIsI DSHeprus CropaHusi TOIUIMBA. YJAeNbHas TemIoTa
CropaHusi TOIUIMBA:
q=—

m

2.14 |Tlpunmunsl  pabotel  TemnoBbix aBurareneit. KIIJ TemmoBoro
JBUTATENSA

2.15 |IIpaktudeckue pabOTHI
N3mepeHne yaenpHOM TEIUIOEMKOCTH METAJUIMYECKOIO LWIMHIAPA;
KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM KOMHATHOW TEMIEPATYpPbI
(PMKCHPOBAaHHON MAaccChl, B KOTOPYIO ONYIIEH HArpeThlid LMJIUHID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArpeThIM IMWIMHIPOM, IOCIE
OIyCKaHUS €ro B BOAY KOMHATHOM TEMIEPATYpPbI; OTHOCHTEIBHOMN
BJIQKHOCTH BO3]lyXa; yJI€IbHON TEIUIOTHI IUIABJICHUS JIbJIA.
HccnenoBanne W3MEHEHUs TEMIIEpaTypbl BOJIbl TMPU Pa3IMYHBIX
YCIIOBUSIX; SIBJICHUS TEIUIOOOMEHAa NpPU CMEIIMBAHUU XOJIOJHOU H
ropsiueil BOJbL; IIpoliecca UCIIAPEHUs

2.16 |®usnueckue SBIECHUS B NPUPOJIE: IMOBEPXHOCTHOE HATSHDKEHUE U
KallWUIIpHbIE  SIBJIEHUS B MPHUPOJE, KPUCTAIBI B IPHUPOJE,
nznydyenue CoJHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bI;
oOpa3oBaHH€e POChI, TyMaHa, UHEs, CHETa

2.17 |TexHuueckue YCTPOWCTBA: KaMWUISIPHI, MPUMEPHl HCIIOIH30BAHUS
KPUCTAJUIOB, JKMJIKOCTHBIH TEpPMOMETp, JaTUMK TEMIIEpaTyphl,
TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, THTPOMETPBI, MCUXPOMETP,
napoBasi TypOMHa, ABUTaTelb BHYTPEHHETO CTOPaHUsI

3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 |Dnexrpuzanms Ten. [[Ba Buaa SIEKTPUUECKUX 3apsIIOB

3.2 |BzaumopericTBue 3apsHKeHHBIX Tel. 3akoH Kynona

3.3 |3aKoH COXpaHEHUS ANEKTPUUECKOTO 3apsia

3.4 |Dnektpuueckoe 1mojie. HanpsskeHHOCTh  AJIEKTPUUECKOTO  IMOJIS.
[IpuHuMN cynepno3uiuy AMEKTPUYECKUX Mojel (Ha KaueCTBEHHOM
YpPOBHE)

3.5 |Hocurenn snextpudeckux 3apsaoB. JeWcTBUE dIEKTPUUECKOTO TOJIS




Ha 3JICKTPUYCCKUE 3apsabI. HpOBO,Z[HI/IKI/I N JUBJICKTPUKHU

3.6 |IlocrostHHBIN 3neKTpUUECKUil TOK. JIeHCTBHS 3IEKTPUUYECKOTO TOKA.
Cwuita Toka. Hanpsixenue.
1=3
t
U=—
q
3.7 |DnekTpuyecKkoe  COMPOTUBIICHHE.  YJEIbHOE  JJIEKTPUYECKOE
CONIPOTHUBJICHUE:
r=!
S
3.8 |3akon Oma Jj1s y9acTKa SJIEKTPHUIECKOM ISTTH:
| = U
R
3.9 |[locnemoBarenbHOE COCTUHEHNE TTPOBOTHUKOB:
|1:|2;U:U1+U2;R:R1+R2.
[TapamienbHOE COEIMHEHUE MPOBOIHUKOB PABHOTO COITPOTUBIICHUS:
U1:U2; | = |1+ |2, R=—.
2
CwmernianHble COEAMHEHUS MPOBOHUKOB
3.10 |PaGoTta 1 MOIIHOCTB JEKTPHUECKOTO TOKA.
A=U-T1-t;,P=U"1
3.11 |3axon /xoynsa-Jlenma:
Q=I°"R-t
3.12 |OmeiT Dpcrena. MarHUTHOE TOJIe TIPSIMOTO TMPOBOJHHUKA C TOKOM.
JIvHMM MarHUTHOM MHIYKUWH
3.13 |[MargutHoe T1OJIE IIOCTOSHHOIO Mar"HuTra. B3anMoIencTBue
MTOCTOSIHHBIX MarHUTOB
3.14 | JleiicTBHE MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM
3.15 |Omnbrtel @Papanes. SIBneHue >MeKTPOMArHUTHOW WHAYKIUU. [IpaBuio

Jlenna




3.16

[TpakTdeckue padboThI

H3mepeHune 3IeKTPUISCKOTO COTPOTHBIICHUST PE3UCTOPa; MOITHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI  TOKa, BO3HUKAIOIIETO B
MPOBOJIHUKE (PE3UCTOPHI, JaMIIOUKa), OT HAMNPSOKCHHWS Ha KOHIIAX
MIPOBOJIHMKA; 3aBUCHUMOCTH COTPOTUBJICHHUS OT JJIMHBI TPOBOIHUKA,
TUIONIA/IN €T0 TOMIEPEUHOT0 CEUEHUS U YACIBbHOTO COMIPOTUBIICHHUS.
[IpoBepka mpaBuia IS DJICKTPUYECKOTO HAMPSHKEHUS TPHU
MOCJIETIOBATEILHOM COCIMHEHHUH IMPOBOJHUKOB; TpaBWia ISl CHIIBI
AJIEKTPUIECKOTO TOKA TIPH TapajlieIbHOM COSAMHEHUN MPOBOTHUKOB
(pe3ucTOopHI U JTAMITOYKA)

3.17 |®usnueckue SBIACHHUS B TMPHUPOJAE: DICKTPUUYECKUE SBICHHUS B
atMocdepe, IEKTPUUECTBO >KMBBIX OPraHU3MOB, MAarHUTHOE TOJIE
3emiu, Apeld MOIOCOB, POJIb MAarHUTHOTO TOJIS JJIsl JKM3HM Ha
3emJie, MOJISIPHOE CUSIHUE

3.18 |TexHuueckue YCTPOWCTBA: DIEKTPOCKOM, aMIIEPMETP, BOIBTMETP,
peoCcTaT, CUCTYHK DIIEKTPUUECKOW SHEPTUH, DIEKTPOOCBETHUTEIHHBIC
puOOPHI, HarpeBaTeIIbHbBIC AIEKTPONPUOOPHI (mpumepsl),
AIEKTPUIECKUE PEeIOXPAHUTEH, AJIEKTPOMArHuT,
AJIEKTPOABUTATENb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA

3.19 |DnexkrpomarauTHbIe BOJHBIL. LlIKkana 3MeKTpOMarHuTHRIX BOJIH

3.20 |JlyueBas monensb cBeta. [IpsimonuHeiiHOE pacipocTpaHEeHHUE CBETa

3.21 |3akoH oTpaxkenus ceta. [Imockoe 3epkaio

3.22 |IIpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 | Jlucnepcus cBeta

3.24 |Jlunza. Xox nyueir B nmH3Ee. DOKYCHOE pPACCTOSHUE JIMH3HI.
OnTuyeckas cuja JMH3BL:

D=1/F
3.25 |I'ma3 kak onTudeckas cucreMa. OnTudeckue mpruodops
3.26 |IIpaktnueckue pabOThI

N3mepenne ONTUYECKOW CHIIBI COOMpArONIeH JWH3BL, (POKYCHOTO
paccTostHUSI coOMparolel JTMH3BI (IT0 CBOMCTBY PAaBEHCTBA Pa3MEpPOB
npeaMeTa U u300pakeHus, Korja MpeaMET PacloiOKeH B JIBOMHOM
doxyce), mokazaTess MpeIOMIICHUS CTEKIIa.

UccnenoBanue cBoiicTBa M300pa)KeHUs, MOJYUYEHHOTO C TIOMOIIBIO
coOuparomieil JUH3bI; W3MEHEHHUs (OKYCHOTO PACCTOSHHS JIBYX
CJIOKEHHBIX JIMH3; 3aBUCHUMOCTH YIJIa IIPEJIOMIICHHS] CBETOBOTO JIyda




OT yrJja MajicHus Ha TpaHulle "BO3ayX - CTEKIIO"

3.27 |®usunueckue sipneHUs B npupoje: 3atmenus Connua u JlyHsl, 11BeTa
TeJ, ONTHUYECKHE SBICHHS B aTMmocdepe (mBeT HeOa, pedpaxims,
paayra, MUpax)

3.28 |Texnuueckue yCTpONCTBA: OYKH, TEPUCKOM, (QoToammapar,
ONTUYECKUE CBETOBO/IBI

4 KBAHTOBBIE ABJIEHUA

4.1 |PamuoakTuBHOCTB. Anb(da-, Oera-, ramma-usiydeHus. Peakiuu
anb(a- u 6era-pacnaaa

4.2 |Onwitel Pesepdopna mo paccesuto anbda-uactun. I[lmaneraphas
MOJIeNIb aToMa

4.3 | CoctaB atomHoOrO0 sipa. M3oTombl

4.4 |Ilepuox momypacrnajga aTOMHBIX SiA€p

45 |SnepHble peakuuu. 3aKOHbBI COXPAaHEHUS 3apsIOBOTO U MacCOBOTO
qucell

4.6 |Ousnyeckue SBICHUS B MPHUPOJIC: E€CTECTBEHHBIM pPaTUOAKTHBHBIN
¢GoH, KOCMHUYECKHE JIy4d, PAAHMOAKTHUBHOE H3IIyYCHHE MPUPOTHBIX
MUHEPAJIOB, JEHCTBHE PAJAMOAKTUBHBIX HW3IYyYCHUH Ha OpTraHU3M
YernoBeKa

4.7 |TexHuyeckue  yCTpPOMCTBA:  CHEKTPOCKON,  HWHIAWBHUAYaIbHBIN

J03UMETp, kKamepa BumbcoHa, saiepHast sHEpreTuka




