IMTPOEKT

PABOYASI [IPOTPAMMA
OCHOBHOTO OBILIETO OBPA3OBAHUS
DUBUKA
(7-9 KJIACCBI)



COJEP)XAHUE

Coxeprxanue yueObHoro npeamera « Duzukay
7 knacc
8 kitacc
9 knacc

[T1aHupyeMble pe3yabTaThl OCBOCHUS YU4eOHOrO MpeaMera
«®wu3nka» Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
JIM4HOCTHBIE PE3YNbTATHI
MertanpeameTHbie pe3ynbTaThl [IpegMeTHBIE
PEe3yNbTATHI
7 knacc
8 knacc
9 knacc
TemaTHueckoe IIAHUPOBAHHE
7 xnacc (68 1)
8 ximacc (68 4)
9 kmace (102 )

10
14

21
21
22
25
25
28
32

36
36
43
50



COJEP)KAHUE YYEBHOI'O IIPEIMETA «®U3NKA»

7 kaace
Pa3znen 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAI0IIEro MUPa

®dusnka — Hayka o npuponae Arnenus npupoas (MC 1) dusnueckue
SIBJIGHUSI: MEXaHHYECKHE, TEeIUIOBBIE, »JJEKTPUYECKHe, MarHUTHBIE,
CBETOBEIE, 3BYKOBBIE
®duznyeckne  BeIMYMHBI  V3MmepeHne  QU3MYECKUX  BEJIWYUH
®usnyeckne npubopsr [lorpemHocts u3MepeHudd MexayHapoaHas
cHucTeMa eIMHUII
Kak ¢usuka m npyrue ecTecTBEHHbIE HayKH HW3ydaloT IPUPOIY
EcrecTBeHHO-Hay4YHBIH METOA TO3HAHMA: HAOJIIOAEHHE, MOCTaHOBKA
Hay4YHOTI'0 BOIIPOCA, BBIABHKEHUE THIIOTE3, SKCIEPUMEHT MO MPOBEpKe
rurnore3, o0bsicHeHue Habmotaemoro sBieHus Onucanue GU3NIECKUX
SIBJIEHUI C TOMOIIBIO MOJieJieH
Hemoncmpayuu
1 MexaHu4yecKre, TEIJIOBbIE, JIEKTPUYECKUE, MAaTHUTHBIC, CBETOBbBIC
SIBJICHHSI
2 dusnyeckue NpuOOPHI U poleaypa NPSIMBIX U3MEPECHHUH aHa
JIOTOBBIM U LU POBBIM IPUOOPOM
Jlabopamopnbie pabomul u onvimui?
1 Onmpenenenne NeHbI ACNCHNS INKaJIbl U3MEPUTEIBHOIO IpuU-0opa
2 M3mepeHue paccTosIHUM
3 H3smepenue o0bEMa KUAKOCTH U TBEPAOrO Tena 4
Omnpenenenye pazMepoB MajbIX Tel
5 NU3mepeHue TeMiepaTypsl IpHU MOMOIIHU KUIKOCTHOI'O TEPMOMETPa
U JaTYMKaA TEMIIEpaTyphl
6 IlpoBemeHme uHCCIEOOBAaHUS IO IPOBEPKE THUIOTE3bl: JAIBHOCTD
monéra IIapuKa, MyIIEHHOTO T'OPU3OHTAIBHO, TeM OOJblle, YeM
GoupIie BEICOTA ITyCcKa

Pa3znen 2. IlepBoHayajibHble CBeAEHHsI O CTPOEHHMM BellleCTBA
CtpoeHue BemiecTBa: aTOMBI M MOJEKYJbI, UX pa3Mepbl OTBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOSHHE BEIIECTBA

1 MC — »>neMeHTBI COmep)KaHUs, BKIIOYAONIME MEKIPEIMETHBIE
CBA3M, KOTOpBIE NOAPOOHEe  PpAacCKpPBITBI B  TEMaTHYECKOM
IJIAaHUPOBaHHUH

2 35ech W janee MPUBOJMTCS PACIIMPEHHBIN TEpEeYeHb J1abopaTOPHBIX
pa- 00T B ONBITOB, U3 KOTOPOrO YYHUTENb JIeJIa€T BBIOOp IO CBOEMY
YCMOTpE- HUIO UM C y4ETOM CIIHCKa SKCIEPUMEHTAIBHBIX 3aJaHUH,
npenyaraeMbeix B pamkax OI'D o ¢pusnke



JBmxeHnne vactur BemecTBa CBSI3b CKOPOCTH JBHIKEHHSI YaCTHIL C
Temreparypoii bpoyHoBckoe nBukenue, nuddysus BzammoneiicTBue
YaCTHI] BEIIECTBA: IPUTSHKEHUE U OTTAJIKUBaHUE

ATperaTHbple COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W
TBEPABIX (KPUCTALIMYECKHX) Ted B3anMoCBA3b MEXIy CBOICTBaMH
BEIIECTB B pas3HbBIX arperaTHBIX COCTOSTHUSIX n 1704
ATOMHO-MOJICKYJSIDHBIM ~ cTpoeHHeM  OCOOEHHOCTHM  arperaTHBIX
COCTOSTHUH BOJBI

Hemonucmpauyuu

1 HaOnroneHue OpOYHOBCKOTO JBYKCHHS 2

Hao6monenue nuddpy3un

3 HaOmonenue siBIeHUH, OOBSACHSIIOMUXCA TMPHUTSDKCHUEM WIIH

OTTaJIKMBaHWEM YaCTHII BEI[ECTBa

Jlabopamopnusie pabomsr u onvimoul

1 Ouenka pauaMerpa aToMa METOAOM pPSNOB (C HUCIOIb30BAHUEM

¢dororpaduii)

2 OnpITH MO HAONIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B

3 OmnbITBl 1O OOHApYXEHHUIO JASHCTBUSI CHJI MOJICKYJISIPHOTO

MPUTAKCHUA

Paznen 3. /IpuskeHue W B3amMoaeiicTBHE TeJ

Mexanuueckoe  aBUxkeHHE PaBHOMEpHOE UM HEpaBHOMEPHOE
neumkenne Ckopocts CpemHsisi CKOPOCTh NPH  HEPaBHOMEPHOM
JBH>KEHUM Pacu€T myTH U BpeMEHHU IBUKEHUS

SlBnenne wHepuuH 3aKOH UWHepHUH B3ammopelcTBHe Teln Kak
NpUYMHA HU3MEHEHHUs CKOpPOCTHM IBHXKEHMUsI Teal Macca Kak Mepa
uHepTHOCTH Tena IlmoTHocTs BemectBa CBsI3b  INIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B efMHHIE 00bEMa BelecTBa

Cuna kKak XxapakKTepHUCTHKa B3auMojecTBus Ten Cuiaa ynpyroctu u
3akoH ['yka HM3mepeHue cuibl ¢ NOMOLIBIO AMHAMoMeTpa SIBieHue
TATOTeHUSA U cuja TspkecTu Cmia TspkecTn Ha Apyrux miraHerax (MC)
Bec Tema HeBecomocTs Cro)keHWE CHII, HAIpaBJICHHBIX 110 OJHOU
npsMoit PaBHoxelicTByromast cun Cuia TpeHHsT TpeHne CKONBKEHHUS U
Tpenue mokost Tpenne B npupoxe u rexauke (MC)

Hemoncmpayuu

1 HaGaromeHne MEXaHMYECKOTO ABHKEHUS TEIa

2 V3mepeHue CKOPOCTH MPSIMOJIMHEWHOTO ABMKEHUS 3

Habmnronenue siBIeHASI HHEPLHH

4 HabGmrogeHue M3MEHEHUS CKOPOCTH NPH B3aMMOJCHCTBHH TEN 5

CpaBHEHHE Macc 10 B3aUMOJEHCTBHUIO TN

6 CrnoxeHue CHJI, HalpaBJICHHBIX 11O OJHON PSAMOit



Jabopamopnsie pabomsr u onvimul

1 OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIDKCHHS (IIapHUKaB
JKUJKOCTU, MOJICIU JIEKTPUUECKOr0 aBTOMOOUIISA U T 1T )

2 OmpeneneHue cpeaHE CKOPOCTH CKOJBXKEHUS OpycKa MITH IIapuKa
10 HaKJIOHHOMW MJIOCKOCTHU

3 OmpenerneHue MIOTHOCTH TBEPIOTO TeiIa

4 OmnpITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTh PAacCTsHKeHUsS (IedopMaliim)
MPY>KUHBI OT MPUI0KCHHOU CHITBI

5 OnpITel, JACMOHCTPUPYIOIIHE 3aBUCUMOCTH CHJIBI  TPCHHSA
CKOJBXKEHHS OT Beca TejJa M XapaKTepa COIPUKACAFOIINXCS
MOBEPXHOCTEH

Paznen 4. laBinenne TBEPABIX TeJ, KUAKOCTEH M ra3oB

HaBnenne CrnocoObl yMEHBIIECHUS W yBEJIWYCHHs naBiieHus [laBieHue
raza 3aBHCHMOCThH JaBJIGHUS ra3a oT oObEéMa, TemmepaTypsl llepenaua
JIaBJIEHUs TBEPJIBIMHU TeJaMHU, XKUIKOCTSIMHU U Tazamu 3akoH Ilackais
I[TueBMaTHuecKkye MaIIUHBI 3aBHCHMOCTH OaBJICHUSA JXHUIAKOCTHU OT
rnyounsl  ['mnpocrarudeckuid  mapagokc CooOuiarolimecs Ccocyibl
FI/IllpaBJ'[I/I'-IeCKI/Ie MEXaHHU3MbI

Atrmocepa 3emmm u  armocdepHoe  nmaBieHue [IpuumHBI
CyILIEeCTBOBaHUS BO3AyImIHOW oOonouku 3emau Onsir Toppuduennau
N3mepenue armochepHOro AaBlIeHUs] 3aBUCHMOCTh aTMOC(EpHOTO
JaBJICHUS OT BBICOTHI HaJ YypoBHeM Mopsi I[Ipubopel g u3MepeHus
aTMoc(epHOro AaBJICHUS

JelicTBue XKHUAKOCTM UM Tra3a Ha MNOIPYKEHHOE B HHUX TEIO
BrrrankuBaromas (apxumeznosa) cuia 3akoH Apxumena [lnaBanue Ten
BosnyxomniaBanue

Hemoncmpayuu

1 3aBUCUMOCTH JABJICHUS Taza OT TEMIIEPaTypHl

2  Ilepemaua naBieHHS )KUIKOCTBIO U Fa30M

3 Cooburarommecs

coCy bl

4  T'mopaBmudYecKuil mpecc

5  IlposBreHune melcTBUS aTMOC(HEPHOTO JaBICHUS

6 3aBUCHUMOCTD BHITAJIKMBAIOIIEH CHIBI OT 00BEMa MOTPYKEHHOH

YaCTH TeJla ¥ IUIOTHOCTH KUIKOCTH

7 PaBeHCTBO BBITAJTKWBAIOIICH CHJIBI BECY BEITECHCHHOW KUIKOCTH

8 YcnoBue maBaHus Tel: IUIaBaHUE HIIH MOTPYKEHUE TeJl B 3aBUCHMOCTH

OT COOTHOIICHHS MIOTHOCTEH Tena M )KUIKOCTH

Jlabopamopnsie pab6omsl u onsimul

1 HccnemoBanume 3aBHCMMOCTH Beca Tela B BOAe OT 00bEMa

MOrpYXKEHHOH B )KMJIKOCTh YaCTH Tela



2 OmpeneneHue BBHITAIKWBAKOIICH CHIIBI, JEHCTBYIOIICH Ha TeIo,
MOTPYKEHHOE B )KUIKOCTh

3 [IpoBepka HE3aBUCHUMOCTH BBHITAIKUBAIOIIECH CHIIBI, JSHCTBYIO- MICH
Ha TEJIO B )KUJKOCTH, OT MacCCHI TeJa

4 OneITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKHBAIONICH CHIIBI,
JNEeHCTBYIOIEH Ha TeNo B JKUIKOCTH, OT 00BEMa MOTrpYXKEHHOH B
JKHJIKOCTh YacTH TeJla M OT IJIOTHOCTHU JKUAKOCTH

5 KoHcTpyupoBaHHME apeoMeTpa WJIH KOHCTPYUPOBAHHE JIOJKU U
omnpejeneHne e€ rpy30noabEMHOCTH

Pa3nen 5. Pa6ora u MommuoCTb. JHEpPrus

Mexanundeckas pabora MoOIIHOCTH

[IpocTbie MeXxaHU3MBI: pblYar, 0J0K, HAKJIOHHAs MIIOCKOCTh [IpaBuiio
paBHOBecusi pblyara I[IpuMeHeHHWe mpaBHiIa DPaBHOBECHS pblyara K
0noky «3omoroe mpaBuwiio» MexaHukd KIIJ[ mpocThIX MeXaHU3MOB
HpOCTbIe MCXaHU3MBbI B 6bITy U TCXHHUKE

MexaHudeckas OHEPTrUusi Kunernueckas u noTe€HUUuallbHasA SHEPIUs
IIpeBpamieHne ONHOTO BHIAa MEXAaHHUYECKOW SHEPTUU B JIpyroi 3akoH
COXpaHCHUA DHEPTUHU B MEXAHUKEC

Hemoncmpayuu

1 IIpumepsl NPOCTHIX MEXAHU3MOB

Jlabopamopnsie pab6omsl u onsimul

1 Omnpenenenue paGoTHl CHIBI TPEHUS NPU PAaBHOMEPHOM ABUKCHUU

TeJa 10 TOPU30HTAIBHON MOBEPXHOCTH

2 VccnenoBanue ycJIOBUM paBHOBeCHs pblyara3

N3zmepenune KII/] HakI0OHHON IJIOCKOCTH

4 V3ydeHune 3aKOHA COXPAHEHHS MEXaHHYECKOW SHEPTUHU

8 kiacc

Pasgen 6. TemnoBble ABJIEHUA

OCHOBHBIE  TIOJIOKEHHS  MOJICKYJIIPHO-KUHETUYECKOH  TEOpHUH
CTpoeHus BemiecTBa Macca M pa3sMephl aTOMOB U MoJeKyn OTIBITHI,
MIOATBEPIKAAIONINE OCHOBHBIE MOJNOXKEHUS MOJEKYIIPHO-KHHETHIECKOM
TEOpUHU

Mopenu TBEPIOTO, XUAKOTO M Ta3000pa3HOTO COCTOSIHUH BellecTBa
Kpucrammuueckue u amopdubie Tema OOBSCHEHHE CBOWCTB Ta3oB,
KUAKOCTEMN " TBEPABIX TEN Ha OCHOBE MOJIOXKEHUN
MOJICKYJISIPHO-KHHETHYECKOW Teopun CMadWBaHUE W KaNlWLUIIPHBIC
sBieHus TernoBoe pacmiupeHne 1 ckaTHe

Temmepatypa CBsI3b TEMIIEPATYPHI CO CKOPOCTHIO TEIUIOBOT'O ABUKCHUS
YaCTHIL



Buyrpennsisi sHeprusi CrniocoObl M3MEHEHHUs] BHYTPEHHEH SHEpPTHH:
Terionepenaya W coBepiieHWe paboTsl  Buuel  Temonepenaum:
TETJIONPOBOAHOCTD, KOHBEKIIHUS, U3JTyUeHNE

KomnuecTBo Tenmnots! Y nenbHas TEMIIOEMKOCTh BellecTBa TermioooMeH

U TEIUIOBOE paBHOBecHE Y paBHEHHUE TeIu1oBoro Oananca [lnaBnenue u
OTBEpACBAaHUE KPHCTAJUIMYECKUX BEHIECTB Y JeNIbHAs TEIyIoTa
riasienust [lapooOpasoBanue n konxaencauus Vcnapenune (MC)
Kunenne VYpenpHas TeruioTa napoodpa3oBaHus 3aBHCHMOCTD
TEMIEPATyphl KHUIIEHHS OT aTMOC(EPHOTO JaBJICHHS

BraxxHocTs BO3AYyXa

OHeprusi TOIIMBa Y AeibHas TEIIOTa CropaHus

[Mpunuuner  paborsl  TemnoBbix aurareneil  KIIJ[ Temmosoro
nBuUraress TeruioBble NBUTATEIU U 3al[uTa OKpysxaromieit cpeasl (MC)

3aKOH COXpaHEHUs W MPEBPAIICHUs] YHEPIUU B TEIUIOBBIX MpPOIEccax
MC)

Hemoncmpayuu

1 HaGnronenue OpOYHOBCKOTO JIBUKEHHS 2

HaGmonenue nuddysun

3 HabunroneHue siBICHHI CMavyuBaHUS W KANHJUIIPHBIX SIBICHUH
4 HaOxroJeHre TEIUIOBOTO PaCHIMPEHUs Tell
5 V3meHeHHe qaBlIeHHUA ra3a Ipyd U3MEHEHUH 00bEMa U HATPEBHUH UIIH
OXJIAXKICHUH
6 IIpaBuna u3MepeHus TeMiepaTypsl 7
Buage! Teruionepenauu
8 OxutaxkieHure Mnpy COBEPIICHUU PadOThI
9 HarpeBaHnue npu coBepIlIeHUH padOThl BHENTHUMU critamu 10
CpaBHEHHE TETIJIOEMKOCTEH pa3IMYHBIX BEIIECTB
11 HaOmroneune KUIeHus
12 HabnroseHune MOCTOSHCTBA TEMIEPATyphl NMPH MiaBieHun 13
Mogenu TEIUIOBBIX ABUTraTeleH
Jlabopamopnsie pab6omsl u onsimul
1 OnpITE IO OOHAPYKEHUIO ASUCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKSHUS
2 OnBITH 1O BBIPAIIMBAHHUIO KPHCTAUIOB TOBAPEHHOH COJIM MIIM caxapa
3 OmbITH 110 HAOIIOAEHUIO TEIIOBOI'O PACIIMPEHUS Ta30B, XKHU-
KOCTEN M TBEPABIX TEN
4 OrmpeneneHue AaBIeHHUS BO31yXa B OajuIOHE IIMIpHIIA

5 OmnpITHI, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh JaBJICHHUS BO3AYXaOT €ro

00bEMa U HarPEeBaHUS WIH OXJIAKIACHUS

6 IIpoBepka TUIOTE3bl JIMHEWHON 3aBUCHUMOCTH JTHHBI CTOJNIOHKA
XKHUJKOCTH B TEPMOMETPUIECKOI TPyOKE OT TeMIIepaTyphl

7 HabGmioieHne M3MEHEHHUs] BHYTPEHHEH HEPTHH Tella B pe3yibTaTe
TeIuIonepe ayy U paboThl BHEITHUX CHIT

8 HccnenoBanue SIBICHUS TEIJI000MEHa IIPH CMEIINBAaHUH XOJIOJHOU U



ropsiuei Boasl
9 OnpenerneHne KOIMYECTBA TETUIOTHI, TTOJIYYCHHOTO BOAOH IpH
TEII000MeHEe ¢ HarpeThbIM METANTMYECKUM IIMIIHHIPOM
10 OmpenencHue ynenpHOH TemmoéMkocTr BemecTa 11
HccnenoBanue mporecca ncnapeHus
12 OmnpeneneHre OTHOCUTENBHON BIAXXHOCTH Bo3ayxa 13
OrnpeneneHue ynelbHON TEIUIOTHI TJIABJIEHUS Jibjia

Pa3gen 7. JiiekTpuyecKHe W MATHUTHBIE SIBJICHHS

OnexTpusanus Ten J[Ba poaa anekTpUUecKHX 3apsaoB Biaunmopeiictsue
3apsOKeHHBIX Tenl 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aMMOJEHCTBUS
3apsDKEHHBIX TEJ OT BEMYUHBI 3aPsII0B M PACCTOSHHUS MEXAY TelaMHt)

Onekrpuueckoe mnoje HanpskEHHOCTh D3JIEKTPUUYECKOTO IOJA
[MpuHUIMO Cynepro3unud SJIEKTPUYECKUX Moyiell (Ha KadecTBEHHOM
YPOBHE)

Hocurenu 31eKTpUUeCKUX 3apsAI0B DJIEMEHTAPHBIN 3JIEKTPpUYECKUH
3apsaa Ctpoenue atoma [IpOBOAHUKY M TUAJIEKTPUKHA 3aKOHCOXPaHEHHUS
SJIEKTPUYECKOro 3apsaaa

DIIEKTPUYECKHI TOK Y CIIOBHUS CYIIECTBOBAaHHS JIEKTPUUECKOr0 TOKa
HctouHuku mOCTOSSHHOTO ToOKa JlelcTBUSL BJIEKTPUUECKOro TOKa
(TemmoBOe, XMMHYECKOE, MAarHUTHOE)  OJEKTPUUYECKHH  TOK B
JKHIKOCTAX U razax

Onekrpuueckasg wnens Cuiga Toka DJIEKTPUYECKOE HamNpsHKEHHE
ConpoTuBieHIE IPOBOJHNUKA Y IeIbHOE CONPOTHUBJICHUE BellecTBa 3aKOH
Oma qusg ywactka wnenu IlociemoBarenpHOe H — MapajiiesibHOE
COeIMHEHUE TIPOBOJTHUKOB

Pa6oTra m MOIIHOCTH 3IeKTpuueckoro Toka 3akoH J[xoynsi— Jlenma
DJIeKTpUYECKHE [IENU U MOTPEOUTENH IIEKTPUIECKONH IHEPTruH B OBITY
KopoTtkoe 3ampikanue

IlocrosiHHble MarHuTel B3auMmopelicTBue NOCTOSHHBIX ~ MAarHUTOB
MarnuTtHOe mosie MarHutHoe mone 3eMJIM U ero 3HaueHue ISl KU3HHU Ha
3emne Omneir Opcrena MarauTHoe ToNe  3IEKTPUYECKOTO  TOKa
[IpumeHeHue 3JIEKTPOMarHuToB B TEXHUKE [[elicTBME MarHUTHOTO MOJISI HA
MPOBOAHUK €  TOKOM  OJEKTPOABUTATENbh  IOCTOSHHOTO  TOKa
Hcnonb3oBaHue 3IEKTPOABUTATENEd B TEXHUYECKUX YCTPOWCTBAX U Ha
TpaHCIIOpTE

OmnwiTel @apanes SBIeHUE SIEKTPOMAarHUTHOW WHAYKIuu lIpaBuito
Jlenma OnextporeHepatop CrocoObl TOXYYEHHS DICKTPUYSCKOU
SHEPTruH DJIEKTPOCTAHIINN HA BO30OHOBISIEMBIX HCTOYHUKAX YHEPTUH

Hemoncmpayuu

1 Dnexrpuzamus Ten

2 JIBa poaa SIEKTPUYECKUX 3aps/ioB M B3aMMOJCHCTBHE

3apsKEHHBIX Tel

3 VYcTpoiicTBO U AeiicTBHE eKTpocKomna 4



DJeKTpocTaTudeckast HHIYKIIHS
5 3akoH coxpaHEHUs JIEKTPUUECKUX 3apsiaoB 6
[IpoBOIHUKY U AUPIAEKTPUKHU
7 MopnenupoBaHUe CHJIOBBIX JIMHUN 3JIEKTPUUYECKOTO OIS 8
HcTOYHMKH TTOCTOSTHHOTO TOKa
9 JleticTBus anmekTpudeckoro Toka 10
DJIEKTPUUECKUN TOK B )KHAKOCTH 11
T'a3oBhIil paspsan
12 VizmepeHHe CHIIBI TOKA aMIIEPMETPOM
13 M3mepenHue 3JIeKTpUYEcKOro HanpsoKeHHs BOJIbTMETpoM 14
PeocTaTt 1 MarasuH conpoTUBICHU
15 BsaumopeicTBHE TOCTOSHHBIX MarHUTOB
16 MozaenupoBaHue HEBO3MOXHOCTHU pa3/IelIeHUs ITOJIFOCOB MarHuTa
17 MogaenupoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MarHuToB 18
OmbIT Dpcrena
19 MarHuTHoOe 1oJie Toka DJEKTPOMArHuT
20 JleiicTBre MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKoM 21
DIIEKTPOJABUTATEND MTOCTOSHHOT'O TOKA
22 VccnenoBaHue sIBIICHUS DJIEKTPOMArHUTHON WHAYKIIMU.
23 OmnpiTel Dapamest
24 3aBUCHMOCTD HAIIPaBJICHHUS MHAYKLIHOHHOTO TOKA OT YCJIOBHHETo
BO3HUKHOBEHHS
25 DieKTporeHepaTop MOCTOSHHOIO TOKa
Jlabopamopnsie pab6omsl u onvimuol
1 OnsbIThl MO HAGMIOACHUIO JIEKTPU3ALMNHY TEJ HHAYKIIUEH U IpU
CONPUKOCHOBEHUH
2 UccnenoBaHue ACHCTBHA 3JIEKTPUYSCKOTO MOJSA HA IPOBOIHHUKHU U
IUDIIEKTPUKH
3 CO6opka u mpoBepka paboThI MEKTPUUECKON IEMU MOCTOSTHHOTOTOKA
4 V3MepeHHe U peryJIMpoOBaHHUE CHJIBI TOKa

5 HM3mepeHne u peryIupoBaHue HaPSIKSHUS
6 MccienoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 PEe3HCTOp, OT
CONIPOTHBIICHUSI PE3UCTOPA U HANIPSKEHHS HA PE3HCTOPE
7 OnbITE, JOEMOHCTPHPYIOIIHWE 3aBUCHMOCTH OSJEKTPUYECKOTO CO-
NOPOTHUBIICHHUS] MPOBOJHMKA OT €ro JJIMHBI, IUIOMIaJW IOTEePEYyHOro
CeueHHs M MaTepuaia
8 ITpoBepka npaBuia CIOXKEHUS HapsHKEHU U npu
MOCJIEIOBAaTEIIbHOM COCTHHEHUHU ABYX PE3UCTOPOB
9 IIpoBepka mpaBrIIa IJIsI CHIIBI TOKA IIPH MapaJuIeIbHOM COSAUHCHHH
pe3UCTOpPOB
10 Onpenenenne paboTHl 3IEKTPUIECKOTO TOKA, WIYIIETO Yepe3
pe3ucrop
11 Omnpenenenne MOIIHOCTH JICKTPUUECKOTO TOKa, BBIAEIIEMON Ha



pesucrope

12 ViccnegoBanue 3aBUCMMOCTH CHJIBI TOKa, UIYIIETO Yepe3 JaM-
MOYKY, OT HAIPSDKEHUS Ha HEl

13 Omnpenenenne KIIJ] HarpeBaTens

14 VccnenoBanne MarHUTHOTO B3aMMOICHCTBUS TOCTOSTHHBIX MarHuTOB

15 H3ydyeHrWe MAarHMUTHOIO TIOJSI TOCTOSHHBIX MAarHUTOB NIPH HX
00BbEJUHEHUH U pa3/ieIeHUN

16 HccrnenoBanue HOEHCTBUS SJIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTpEKy

17 OmnpITHl, AEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI B3aMMOJEHCTBUS
KaTyIIKH C TOKOM U MarHWTa OT CHJIbl TOKa M HalpaBJICHHUS TOKa B
KaTyIlIKe

18 Uzyuenue neiicTBUsI MArHUTHOTO IOJISl HA NMPOBOJHUK C TOKOM 19

KoHcTpyupoBanue u u3ydeHue paboThl 3iiekrponsuratens 20

Wsmepenue KIIJl snexTpoaBUraTeIbHOM YCTaHOBKH

21 OnbITHI MO UCCIENOBAHUIO SIBICHUS 3JICKTPOMArHUTHOW MHIYKIUU:
HCClIeIOBaHUE U3MEHEHUH 3HAUCHUS " HanpaBJICHHS
WHJYKIIHOHHOTO TOKa

9 kuace

Pazgen 8. MexaHu4ecKue siBJIEeHUS

Mexanndyeckoe ABMmKeHUe MatepuanbHasa Touka Cuctema oT- cuéra
OTHOCHTEIBLHOCTD MEXaHUYECKOTr O JIBUKCHUS PaBHOMepHOE
NpAMOJIMHENHOE IBM)KeHUEe HepaBHOMEpHOE NPSIMOIMHEHHOE JBUKEHUE
CpenHsis 1 MTHOBEHHAsI CKOPOCTH TeJIa IPU HEPAaBHOMEPHOM JIBIKEHHUHU

YckopeHue PaBHOyCKOpEHHOE MIPSAMOJINHEHHOE JBUKEHUE
CsoOonnoe nmagenre OnbeIThI [ anuies

PaBHOMepHOE JBW)KEHHE IO OKpyxHocTtH Ilepwox u wuacrora 00-
pawenus JluneliHass W yriioBas ckopocTH LleHTpocTpeMuTenbHOE
YCKOpEHHue

Ilepssiii 3akoH HproToHa Bropoil 3akoH HeroToHa Tpetuil 3a- KOH
Herorona IlpuHuun cyneprno3uum Cui

Cuna ympyroctu 3akoH I'yka Cwuia TpeHHs: CHiIa TpPEHUS
CKOJIB)XEHHSI, CUJIa TPEHUSI TTOKOsI, APYTHUE BUIBI TPESHUS

Cuna TSKECTM UM 3aKOH BCEMHPHOIO TSTOTEHHS Y CKOpPEHHE
cBobogHoro magenus JBwxenue muraner Bokpyr Comuma (MC) Ilepsas
KOCMHYECKast CKOpocTh HeBecoMOCTh 1 meperpy3Ku

PaBHOBecne MaTepmanmpbHOWM TOYKH AOCONIOTHO TBEPIOE  TEIO
PaBHOBecue TBEpAOro Tena ¢ 3aKpeIIEHHOM OChbIO BpalleHUs Mo- MEHT
cunbl LleHTp TsoxecTH

Nmnynsc Tema MW3Mmenenme wummynbca HMwmmynsc cuiasl  3aKoH
coxpaHeHHs nMmmyibsca PeaktuBHoe nemwkenne (MC)

Mexanudeckass pabora M MoOIIHOCTH Pabora cHI TSKECTH, yHpy-



rocty, TpeHus: CB3b SHEPTUH U paboThl IloTeHnManpHas 3HepTus Tea,
TTOJTHATOTO HaJl MOBEPXHOCTHIO 3eMitl [loTeHIInanbpHast 3HEPTHS CKATON
npyxuHbsl Knaerndeckast sHeprust TeopemMa o KMHETHYECKOH DHEpPruu
3aKOH COXpaHEHUsI MEXaHWUIECKOU SHEPTHHI
Hemonucmpauyuu
1 HaGuroneHne MeXaHM4eCKOTo JBUKEHHS Tella OTHOCHUTENIbHO Pa3HBIX Tel
oTrcuéra
2 CpaBHeHHe NyTell W TPAaeKTOpHUH IBWKCHHS OJHOT'O U TOTO JKeTesa
OTHOCHTEJBHO Pa3HBIX TeJ OTCUETa
3 M3MmepeHne CKOPOCTH M YCKOPEHUS MPSIMOJIHMHEHHOTO JIBUXKCHUS
4 UccrnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOI'O JBYIKEHHUS S
Habnronenue ABM>XKeHUS Teja M0 OKPYKHOCTH
6 HaOnironeHue MexaHWYECKHX SIBJICHHH, MPOUCXOASIINX B CHCTEME
orcuéra «Tenexxka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH
OTHOCHTEJIbHO KaOuHeTa (U3HKH
7 3aBUCHMMOCTh YCKOpPEHHs Teja OT MaccChl Tella M JeHCTBYIOIIEH Ha
HETO CHJIBI
8 HaOmroneHue paBeHCTBA CHJ MPH B3aUMOICHCTBUU Tel 9
H3MmeHeHune Beca Tella Py YCKOPEHHOM JBUIKCHHH
10 Ilepenaua umnynbca NpU B3aUMOJIEHCTBUU TEI
11 TIpeoOpa3zoBaHus YHEPTUU TIPU B3aUMOJICHCTBUU Tell
12 CoxpaHeHHe UMITYJIbCA [P HEYTIPYTrOM B3aUMOJICHCTBUU

13 CoxpaHeHue UMITyJibca NP aOCOIOTHO YIIPYroM
B3aUMOJEHCTBUH
14 HabmroneHne peakTHBHOTO IBMIKCHUS
15 CoxpaHeHrne MeXaHHMYECKON IHEPTHH MPU CBOOOIHOM majaeHuu 16
CoxpaHeHHE MEXaHUYECKOMN dHEPIruM NPU ABUKECHUHU TeJla 0.
JIECTBUEM NPYKUHBI
Jlabopamopnsie pab6omslt u onsimul
1 KoHcTpyunpoBaHme TpakTa Uil pa3TOHa W JajJbHEHUIIEro paBHO-
MEPHOTO IBMXEHHUS IIapHUKa UIIN TEJICKKH
2 OrmpenelieHHe CpeIHEH CKOPOCTH CKOJIBXKEHHsI Opycka Wiu
JBYMOKEHHS IIapHKa 110 HAKJIOHHOH IJIOCKOCTH
3 OmnpenelieHHe YCKOPEHHs TeJla NMPU PAaBHOYCKOPEHHOM JIBHI)KCHHH
110 HAaKJIOHHOM IIIOCKOCTH
4 VccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIKCHUH 0€3 HaualbHONW CKOPOCTH
5 IlpoBepka THIOTE3BI: €CIM MPH PABHOYCKOPEHHOM ABMKCHHHU Oe3
HadaJIbHON CKOPOCTH ITYTH OTHOCSATCS KaK PsiJi HEUETHBIX YHCEI, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHH OJMHAKOBBI
6 HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJIBXEHUS OT CHIIBI
HOPMaJIbHOT'O TaBJICHHS
7 Onpenenenne ko3 PpUIEHTA TPEHHUS CKOIBXECHUS



8 Ompenenenne KECTKOCTH MPYKUHBI
9 Ompenenenne paboOTHl CHIBI TPEHHS] NMPH PABHOMEPHOM JBIKCHUH
TeJa M0 TOPU30HTAJIBHON MOBEPXHOCTH
10 Ompenenenne paOoOTHl CHIIBI YHPYTrOCTH IIpU TNOIBEME Tpy3ac
HCII0JIb30BaHUEM HEIOABIYXHOTO U OJABIKHOTO OJIOKOB
11 M3yuyeHwne 3aK0OHA COXpaHEHHUS YHEPTHUHU

Pa3nen 9. Mexanuveckue KoJieGaHUS H BOJTHBI
KonebarensHoe nBrkeHne OCHOBHBIC XapaKTCPUCTUKH KOJICOAHMIt:
MepUuo, 4acToTa, aMIjnuTyja MareMaTu4ecKuil U npy>KUHHBIN
MasiTHUKH [IpeBpaiienne sHepruu Mpy KosiedaTeIbHOM ABUKEHUN
3aryxaronue kojiebanus BeiHykeHHBIC KoJieOanust Pe3oHanc
Mexannueckue BoiaHbI CBOMCTBAa MeXaHUUYeCcKUX BOJH [IpogonbHble U
ToTepedHbie BOJIHBI JIJIMHA BOJIHBI M CKOPOCTH €€ pacpoCTpaHeHHS
MexaHUYECKHE BOJHBI B TBEPAOM Tene, cericMudeckue BoHbI (MC)
3Byk I'pomMKoOCTh 3ByKa U BbicOoTa TOHa OTpakeHHE 3ByKa
WHppa3Byk u yapTpa3ByK
Hemoncmpayuu
1 HaGmronenue kojebaHUM TeJ MoJ AEHCTBHEM CHIbLI TSXKECTHH
CHUIIBI YIIPYTOCTHU
2 HaGmroeHue koneOaHuil rpy3a Ha HUTH U Ha TIPYXUHE 3
Habnroienue BeIHYKIEHHBIX KOJIeOaHUI U pe30HaHca
4 PacnpocTpaHeHHE NPOJOIbHBIX M MOMEPEYHBIX BOMH (HA MOJE-JIH)
5 HabOuoneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI 6
AKYCTHYECKUN PE30HAHC
Jlabopamopnsie pab6omslt u onsimul
1 Ormpenenenne 4acTOTHl W IepuoAa KoyieOaHHII MaTeMaTHUYeCKOTO
MasITHHKA
2 OrmpenelieHUe 4YacTOTBI W IepHOAa KoJeOaHWW MPYKHUHHOTO
MasiTHUKA
3 HUccnenoBanue 3aBUCMMOCTH IEpPHOJA KOJNEOAHWI MOABEHICHHOTO K
HHUTH rpy3a OT IJIMHBI HUTH
4 WccnemoBaHWe 3aBHCHMOCTH IepHoNa KOJeOaHWH NPYKUHHOTO
MasiTHUKa OT MAaccCHI rpy3a
5 IlpoBepka HE3aBUCHMOCTH Iepuoma KoJeOaHWHA  Tpys3a,
TMOIBEMICHHOTO K HUTH, OT MacCHI Tpy3a
6 OTmBITEL, OEMOHCTPUPYIOIIAE 3aBHUCUMOCTH IEpHoa KoJeOaHWit
MPYXKUHHOTO MAasTHUKA OT MacCHI Tpy3a U )XKECTKOCTU NMPYKUHBI
7 W3mepenme yCKOpeHHUS CBOOOMIHOTO TaJCHHUS

Pa3pen 10. DiieKTpoMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI

ONeKTpOMarHuTHOE Tojie  DJeKTpOMarHuTHele BOJHB  CBolicTBa
SJIEKTpOMAarHuTHeIX BoJH Illkanma siekTpoMarHUTHBIX BOdH Mc-
MOJIb30BaHUE YJIEKTPOMAarHUTHBIX BOJH AJS1 COTOBOU CBA3H

OnektpomarHutHass mnpupojga cBera CkopocTh cBeta BomHoBBIE



CBOICTBa CBETa
Hemonucmpauyuu
1 CsoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 2
BonHoBble cBOMCTBA cBETa
Jlabopamopnvie padomsvl u onvimsl
1 M3yyeHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO
TenedoHa

Pasnen 11. CeeToBEIE SIBJIEHUS

JlyueBas Momenb cBera Mcrounuku cBeta IlpsimonuHeiHoe
pactpocrpanenue cBeta 3atmenust Comuna u JIyaer OTpakeHue cBeTa
IInockoe 3epkaio 3aKOH OTpakKeHUs CBeTa

IIpenomnenue cBera. 3akoH mpenomiieHUs cBera. IlosHoe
BHYTpEHHee OTpakxeHue cBera. lcrmoib30BaHHE MOJHOTO BHYTPEHHETO
OTpa)XEHHUsI B ONITHUYECKUX CBETOBOIAX.

JIunza. Xopn nydedr B nmH3e. OnTudeckas cucrema ¢oToarmapara,
Mukpockona u Tteneckona (MC). I'maz kak omnrThueckas cHCTeMa.
bin3opyKkocTh ¥ JaTbHO30PKOCTD.

Paznoxxenue Oenoro ceera B crnekrp. OmnbiTel HetoToHa. CroskeHue
CIICKTPAJbHBIX IIBETOB. JII/ICI'[epCI/Iﬂ CBCTa.

Hemoncmpayuu

1. IlpsMonuHetHOe pacIpOCTpaHEHUE CBETA.

2. OTpaxkeHue CBeTa.

[Tony4yeHue nzo0pakeHUN B MIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKayiax.
IIpenomiieHue cBeTa.
OnTuueckuil CBETOBOJ.
Xon mydeit B coOUparomen JIuH3e.
Xon nydel B pacCEUBAIOLIEH JIMH3E.
IMonyueHnne n3006paKeHUN C TOMOIIBIO JHH3.
9. lpuHuun aeictBust (poroanmnapara, MUKPOCKONA U TEJIECKOIA.
10. Mopgens riaza.
11. PazmoxeHue 0enoro cBeTa B CIIEKTP.
12. ITomxydenwne Oenoro cBeTa IPH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnsie pab6omsl u onsimul
1. HccrnenoBaHne 3aBUCUMOCTH yTJIa OTPaXEHHsI CBETOBOTO JIy4aoT
yria najgeHus.
2. N3ydeHne XxapakTEepUCTUK U300pakeHUS TIpeIMETa B IIIOCKOM
3epKae.
3. HNccnenoBanue 3aBUCUMOCTH YTJla HPEIOMIICHHS CBETOBOTO Jy4a OT
yTia majgeHus] Ha TPAHHUIE «BO3AYyX—CTEKIION.
. [TonydeHne n300pakeHUH C TIOMOIIBIO COOUPAIOIISCH THH3HI.
. Onpenenenne (GOKYyCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI
coOuparomieii TMH3HI.
6. OmBITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.
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7. OUBITH 0 BOCIPUATHIO IIBETA NTPEIMETOB IIPH UX HaOIIOIeHIH Yepe3
[IBETOBBIEC (PUIIBTPHI.

Pasznen 12. KBaHTOBBIE IBJEHUA

OmnwiTel Pesepdopna u mraneTapHas MOJelb aroMa. Mojaenb atroma
bopa. Wcnyckanme © OOTJIOIIEHHWE CBETa aTOMOM. KBaHTHIL
JIuneluaThle CIIEKTPBHI.

PagunoaktuBHOCTh. Anb(da-, Oeta- u ramma-uziaydeHus. CTpoeHHUe
aTOMHOrO siapa. HykiioHHas Mogenb aTOMHOTO sigpa. M30Torbl.

PanuoaktusHble npeBpainenus. [lepron noxypacnana aTOMHBIX AIEP.
SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MacCOBO- I'O
ypces. DHEprusi CBs3M aTOMHBIX sjep. CBsI3b MacChl M DHEPTHM.
Peakunu cunTe3a u geneHus aiep. Mcrounuku snHepruum ConHIa u
3Bé31 (MC).
Slnepnas oHepreTuka. JleHcTBUS paJuOaKTUBHBIX H3JIy4YeHUH Ha
skuBbie opranu3mel (MC).
Hemoncmpayuu
CHCKprI H3JIYYCHHS U ITOTJIOMICHHUS.
. CHexTpsl pa3IudHBIX Ta30B.
CrekTp BoJiopoaa.
Ha6mronenue TpekoB B kamepe BunbcoHa.
Pa6ora cuéTunka HOHM3UPYIOIMINX U3ITYyUYCSHUM.
. Peructpanus msnydeHus NpUpPOAHBIX MUHEPAJIOB U HPOAYKTOB.
Jlabopamopnsie pab6omsl u onvimul
1. HaGmtofneHue CIUIONIHBIX U JIMHEMYATBIX CHEKTPOB H3IIy4YEHMS.
2. MccnenoBaHue TPEKOB: U3MEPEHHE YHEPIUU YaCTHUIIBI 11O
TOpMO3HOMY TIyTH (110 poTorpadusim).
3. U3mepenue paauoakTHBHOTO (oHa.

A e

IloBTOPHUTEILHO-00001AO U MOTYJIb

[HoBTOpHTENHHO-0000MIIA PO HIA MOZIYJb MpeaHa3HAYCH s
CHUCTEMAaTH3allMd M OOOOIIEHUS MPEIMETHOTO COJIEpKAHUSA U OIbITA
JeATeIbHOCTH, NMPHOOPETEHHOr0 NPU HM3YYEHHUH BCETO Kypca (HU3UKH, a
TaKXKe A NOArOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 9K- 3aMEHY IO
¢dusuke s 00y4arOUUXCsl, BRIOPABIINX ITOT y4eOHBIN MpEaAMET.

[pu HM3y4CHHUH JTaHHOTO MOZYJIS peanusyroTcs "
CHUCTEMATH3UPYIOTCS BHIBl JEATEIBHOCTH, Ha OCHOBE KOTOPBIX
obOecrieunBaeTcss JOCTHIKEHHE TMPEIMETHBIX M MeTalpeIMETHBIX
TUTAHAPYEMBIX pe3yiIbTaTOB o0ydeHus, dbopmupyercs
€CTECTBCHHO-HayyHasi TPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOIOB
WCCIIEIOBAHUS SIBICHUH MNPHUPOABI M TEXHHUKH, OBJIAJICHUE yMEHUSIMH
OOBSICHITh (U3NUECKHE SIBICHUS, IPUMEHSsS IOJyUYCHHBIE 3HAHWUS,
pemars 3a1a4u, B TOM YHCJIe KAUYECTBEHHBIE U KCIIEPUMEHTAIbHBIC.

[MpuHIIMNIMaIBbHO JEATEIBHOCTHBIM XapakTep MJaHHOTO pas3nelia



peann3yeTcsa 3a CUET TOro, 4TO Yy4dYalmiuecCs BbIIIOJHAKT 3aJaHUA, B
KOTOPbIX UM npeajaaracTc:



® Ha OCHOBE NOJYYCHHBIX 3HAHUH PacClO3HABATh U HAYIHO OOBSICHATH
(u3uYecKre SBICHUS B OKPYXKAMOIICH MPUPOAEC W IMOBCEIHECBHON
KU3HH;

®  HCIONB30BaTh HAYYHBIC METOABI HCCICAOBAaHUSA (DU3MUSCKUX
SIBJIGHUM, B TOM 4YMHCII€ JJIsI TPOBEPKH THUINOTE3 U MONy4YeHUs
TEOPETUYECKHUX BHIBOJIOB;

e  OOBSICHATH HAYYHBIC OCHOBBI HAaN0OOJIEe BaXKHBIX JIOCTHIKCHHUH CO-
BPEMEHHBIX TEXHOJIOTHUH, HaInpuMmep, MPaKTUUECKOTO
HCIOJB30BaHUS Pa3JIUYHbIX HCTOYHHUKOB DHEPIrUHM Ha OCHOBE
3aKOHa TIpe- BpallleHUs U COXPaHEHUsI BCE€X H3BECTHBIX BHUJIOB
SHEPTUHU.

Kaxmas u3 TemM naHHOro pasjena BKIIOYaeT 3KCIEPUMEHTaJIbHOE
uccienoBaHue  oboOmaromero  xapakrepa.  Paszmen  3aBepriaercs
MPOBEACHUEM JUATHOCTUYCCKON M OICHOYHOW pabOTHI 3a KypC OC HOBHOM
ITKOJIBI.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O
[NPEAMETA «®@U3UKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzyuenne yuebHOro mnpeamera «®Du3uka» Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHMs AOKHO 00eCHeYMBATH AOCTHXKCHHE CIENYIOIIHX
JUYHOCTHBIX, METaNpPEeAMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pe3ylnbTaToB.

JIMYHOCTHBIE PE3VJIBTATBI

Ilampuomuueckoe eocnumanue:.

—TIpOsSIBJIECHHE MHTEpeca K HWCTOPUU U COBPEMEHHOMY COCTOSHHIO
poccuiickoii pu3nueckoll HayKu;

—IIEHHOCTHOE OTHOIIIEHHE K JIOCTIDKEHUSIM poccuiickux
y4EHBIX-(DU3UKOB.

I'pasicoanckoe u Oyxo8HoO-HpaAGCmMeEeHHOe 60CnRUmManue:

—TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXIEHHH OOIIECTBEHHO-
3HAYUMBIX M O3THYECKUX IIPOOJIEM, CBSI3aHHBIX C IPAKTHYECKUM
NPUMEHEHUEM TOCTH)KEHUH (PU3UKU;

—OCO3HaHHWE  BAXXHOCTH  MOPAJIBHO-3THYECKHUX  IMPUHLIWIOB B
JIeSITENIBHOCTUA YYEHOTO.

Icmemuueckoe 6ocnumanue:.

—BOCIIPUATHE dCTETUIECKUX KauyeCTB PU3NICCKON HAyKu: e
TapMOHHYHOTO IMOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUIHOCTH.
Ilennocmu nayunozo nosnanus:

—OCO3HaHHWE IIEHHOCTH (U3NUECKOH HAyKH KaK MOIIHOTO HHCTPY-
MEHTA MO3HAHHS MHUPA, OCHOBBI PA3BUTUSA TEXHOIOTUM, BaXKHEUIIEH
COCTaBJISIIONIECH KYJIbTYPHI;



—pa3BuUTHE HAYIHOU JIFO003HATEIIHEHOCTH, WHTEpEeca K
HUCCIICIOBATEIBCKON ACATCIHEHOCTH.

Dopmuposanue Kyabmypsl 300P08bA U IMOUUOHATILHOZO
onazonoayuus:

—OCO3HaHUE IIEHHOCTH Oe30macHOro obpas3a J>XH3HH B COBPEMEHHOM
TEXHOJIOTHICCKOM MHUPE, BAXXHOCTH MPaBUJI 0€30MMaCHOr0 MOBECHUS Ha
TpaHCHOpPTe, Ha JOporax, ¢ DJICKTPUYSCKHM U TCIUIOBBIM
000pyIOBaHUEM B JOMAITHHUX YCIOBUSIX;

—Cc(pOpMHUPOBAHHOCTh HaBBIKA peQIICKCHUU, MPU3HAHHE CBOCTO IpaBa Ha
OIIMOKY M TaKOTO K€ IIpaBa y Apyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

—aKTHUBHOE YyYacTHE B pCIICHUHM NPaKTHYECKUX 3anad (B paMKax
CeMBH, IIIKOJIbI, TOPOJAa, Kpasi) TEXHOJOTHYCCKOW U COIUATLHOU
HaNPaBJICHHOCTH, TPEOYIOIUX B TOM YHCJIC H (U3UUCCKUX 3HAHHI;

—MHTEpPEC K NPaKTHYECKOMY HW3yUYEHHUI0 TMpodeccruil, CBI3aHHBIX C
(bU3UKOH.

IKonozuueckoe eocnumanue:

—OpHCHTAallUd Ha MNTPUMCHCHHC (bI/ISI/I‘{eCKI/IX 3HAHUU A pelICHUA
3a7la4 B O0JIACTH OKpY>KaloIlleH Cpejbl, IJIAHUPOBAHUSI MOCTYIKOB H
OLIEHKH UX BO3MOKHBIX ITIOCIEICTBUMI 11 OKPY’KaKOILIEN Cpelibl;

—OCO3HaHHE TJIOOAIBHOrO XapakTepa »3KOJIOTHYECKHX HpodjIeM H
IyTeu UX peLICHUs.

Aoanmayuna odyuarouiezocs K U3IMeHAIOUUMCA

YCNOBUAM COUUANBHOU U RPUPOOHOU CPeObl.

—I0TpeOHOCTh BO B3aUMOJCHCTBUU IPH BBHIIOJIHEHUH HCCICAOBAHHUH H
MIPOEKTOB (PU3MUECKON HaANpaBIECHHOCTH, OTKPBITOCTH OIBITY H
3HaHUAM JIPYTHX;

—IIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IpakTH4Ye CKYIO
JeITeNbHOCTD;

—1noTpeOHOCT, B (OPMHPOBAHWM HOBBIX 3HaHMH, B TOM YHCIE
(dbopMynHupOBaTh UJEHU, TMOHATHS, TUIOTE3bl O (QHU3UYECKHX O0BEKTax
U SBJICHUSX;

—OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHHUH M KOMIICTEHTHOCTEH B
obnmactu QpU3UKH;

—IUTaHUPOBaHUE CBOETO  Ppa3BUTHA B NPHOOPETEHWH  HOBBIX
(busnueckux 3HaAHUI;

—CTpEeMJICHUE aHAJU3UPOBATh M BBIABIKITH B3aUMOCBA3U IPUPOJBI,
o0mecTBa M DJKOHOMHUKH, B TOM UYHCJIE C HCIOJIb30BaHUEM
(puzmuecknx 3HAHUH,

—OILI€HKA CBOUX ACHCTBUU C YUETOM BIMSHUS Ha OKPYXKAIOIUIYIO Cpeny,
BO3MOXKHBIX TJIOOAJBHBIX ITOCIEACTBUM.

METAINIPEAMETHBIE PE3VJIbTATBI

YHI/IBepcaHLHHe TI03HABATCJIBHBIC LIefICTBHFI



bBaszoeble nozuueckue oelicmeust.

—BBISBIATh W XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH OOBEK TOB
(sBEHUN);

—YyCTaHaBIINBATh CYIIECTBCHHBIN MpU3HAK Ki1accuukamuu,
OCHOBAHUS JIJIs1 0000IIECHUS U CpaBHCHUS

—BBIBJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHUS B PaccMaTPUBACMBIX
(hakTax, MAaHHBIX U HAOIIOJCHUAX, OTHOCSIMIUXCA K (PU3NUIECKUM
SIBJICHUSM

—BBISBIIATh MPUYUHHO-CIICICTBCHHBIC CBSI3HM NMPU HU3YyYCHUU (DUIUICCKHUX
SIBICHUH ©  TIPOIIECCOB; JENaTh BBIBOJABI C  HCIOJb30BAaHUEM
JNEAYKTUBHBIX M MHIYKTHBHBIX YMO3aKJIIOUYCHHUMH, BBIABUTATh THIIOTE3BI
0 B3aUMOCBS3IX (PU3MUYCCKUX BEIUYHH;

—CaMOCTOATEIbHO BBIOMpATh CIOCO0 pemeHus y4eOHOH (u3ndecKon
3aja4yn (CpaBHEHHE HECKOJbKHUX BapHaHTOB peLIeHMs, BHIOOp Haubolee
MOAXOJISIETO C Y4ETOM CaMOCTOSITENIEHO BBIJIEIICHHBIX KPUTEPUEB).
bazoevie uccneooeamenvckue oeiicmeust:

—MUCIOJIb30BaTh BONPOCHI KaK HCCJENOBATEIbCKUI HWHCTPYMEHT
MMO3HAHUS;

—IHOPpOBOAUTL II0O CAMOCTOATECIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HE-
CIOXKHBIA  (PU3UYECKHH IKCIEPUMEHT, HEOONBIIOE HCCIACIOBAHUE
(U3HYECKOTro SIBICHUS;

—OILICHUBAaTh Ha MPHUMEHUMOCTh H JOCTOBEPHOCTH HH(OPMAIHIO,
IIOJIy4EHHYIO B XO/€ HCCIIeIOBAHUS UM SKCIIEPUMEHTA;

—CaMOCTOATENIBHO  (OPMYNHpPOBaTh  OOOOINEHHS W  BBIBOIBI IO
pe3yibTaTaM NpOBEIEHHOI0 HAaONIONEHUS, OIBITA, UCCIEIOBAHMS;

—IPOrHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3sBUTHE (QUIHUECKUX
MIPOLIECCOB, a TAaK)XKe BBIABHUIaTh IPEAIONOXKEHUs 00 UX Pa3BUTHU B
HOBBIX YCJIOBHAX M KOHTEKCTaX.

Paboma ¢ ungpopmauueii:

—TIpPUMEHATh Pa3IUYHbIE METOIBl, MHCTPYMEHTHI M 3aIpochl IpHU
Moucke ¥ OTOOpe UWHPOpPMANUU WM JaHHBIX C Yy4E€TOM
peaI0KeHHON yueOHOU (PU3UIeCKOn 3a1a9u;

—aHaJIU3UPOBATH, CHCTEMaTH3HPOBAThH " UHTEPIPETHPOBAThH
HHGPOPMAIHIO PA3IMYHBIX BUAOB H GOPM IIPEACTABICHHS;

—CaMOCTOATENIEHO BBIOMPATh ONTHMaJIbHYI0 (OpMy mpeacTaBiIeHUs
MHQOPMANHK U WIUIIOCTPUPOBATh pellaeMble 3alladyd He- CI0KHBIMH
cXeMaMH, TuarpaMMaMy, HHOU rpauKoi 1 HX KOMOHHAIUS MH.

YHI/IBCpcaHbeIC KOMMYHUKaTHBHBIE Z[el‘/'ICTBI/IH

Oobwenue:

—B XoJe 00CYXJIeHHs ydeOHOTO MaTepuala, pe3yiIbTaToOB J1a0opaTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOINPOCH! IO CYIIECTBY 00CYXK/IaeMOil TEMBI
U BBICKAa3bIBaTh HJIEW, HaIlleJIEHHBIE Ha  pemieHHe 3aJadyu |
nojaepKaHne OJaroXKenaTeSbHOCTH OOIIEHNUS;

—COIIOCTABIISITh CBOM CYXJICHHS C CYXICHUAMHU NPYTHX YYaCTHHKOB



nranora, 00Hapy>KUBaTh Pa3JIMYUe U CXOJICTBO MO3UIIUIL;
—BBIpaXkaTh CBOIO TOUKY 3PCHUS B YCTHBIX U MMICbMEHHBIX TEKCTaX;
—nyOIUYHO TPENCTABIATh PE3YIbTATHl BBIMOTHEHHOTO (PU3MIECKOTO

onbITa (3KCIIEPUMEHTA, HCCIIETOBAHMUS, IPOEKTA).

Coemecmnasn desamenvrnocms (CompyoHuUUecCmaeo):
—IOHUMATh W  HWCIOJB30BaTh IMPEHUMYINECTBA KOMaHJIHOW U

WHIWBUIYIFHOW Pa0OTHI MPHU PEIICHUH KOHKPETHOW (hHU3MICSCKOU

MPOOIIEMBI;

—TMpUHUMATh IISIM  COBMECTHOW  JICITCIIBHOCTH, OpPTaHHU30BBIBATH
JNEUCTBHUsI MO €€ JOCTH)KEHUIO: paclpeleNiaTh pojd, O00CYXIaTh
MPOIECCHl M PE3YIbTaThl COBMECTHOW pabOThI; 0000IIaTh MHEHHS
HECKOJIbKHUX JIIOJICH;

—BBINIOJIHATh CBOK  YacTh pa0OTHI, JOCTHTas KadyeCTBEHHOTO
pe3yjipTaTa IO CBOEMY HAIpPaBICHUIO W KOOPJAWHUPYS CBOH
JIEVUCTBUS C IPYTUMU YJICHAMU KOMAaH/IbI;

—OIIEHUBATh KayeCTBO CBOEr0 BKJIaga B OOIIMI MPOJIYKT IO KpHUTe-
pusm, CaMOCTOSITEJILHO chopMyITUpOBaHHBIM y4aCTHUKaMHU
B3aUMOJIECTBUA.

yHHBepC&J'[beIC PETYJIATUBHBIC lleﬁCTBHﬂ

Camoopzanuzayusn:

—BBIBJIATh MPOOJEMBI B JKU3HEHHBIX W Y4YeOHBIX CHUTyalUsiX,
TpeOyoIuX sl peleHust GU3nIeCKUX 3HAHUH;

—OpHEHTHPOBATHCS B PA3IMUHBIX IHOAXOAAaX MPUHATHS pPELICHUI
(uaauMBHIyadbHOE, MPHUHATHE pEIIeHUs B TIpynme, IPUHATHE
penieHuit rpymnmoii);

—CaMOCTOSITEJIbHO COCTaBIIAATh aJITOPUTM pelieHus (GU3NIecKoi
3a/1a4y WM IJIAHA UCCIICJOBAaHMS C y4ETOM MMEIOIIHNXCS PECYPCOB H
COOCTBEHHBIX ~ BO3MOXKHOCTEH, apryMeHTHpOBaTb IpeaaraeMble
BapUaHThI PELLICHU;

—1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.
Camorxonmpons (peprexcus):

—/aBaTh aJCKBAaTHYIO OLEHKY CHTyallHM M Mpeajararb IUIaH ¢
HW3MEHCHHS;

—OOBACHATH TPUYMHBI JOCTHIKEHHA (HEIOCTHIKEHHUS) pe3yIbTaToB
IesATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHUBHI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHCHUS
(U3NYeCKOro WCCIENOBAaHMS WJIH TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, M3MEHUBLIMXCS CHUTYyallUil, YCTAaHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3yJbTaTa IEIH U YCIOBHSIM.
ImoyuonanvHblii UHMENTIEKM .

—CTaBUTH cebsi Ha MECTO Jpyroro 4ejgoBeKa B XOJIE CcIopa WIH



MUCKYCCHH Ha HAYYHYI0 TEeMYy, MOHHMATh MOTHUBBI, HAMEPCHUSI U
JIOTHKY JIPYTOTO.
IHpunuamue cebsn u opyzux:

—IpuU3HABaTh CBOE MpaBO Ha OMIMOKY MPU PEHICHUH (PUIUICCKUX
3aJlad WA B YTBEPXKICHHUSAX HA HAYYHBIC TEMBI U TaKOE XK€ IMPaBO
JIPYTOro.



ITPEAMETHBIE PE3VJIbTATDI

7 Kaace

[IpenMerHbie pe3ynabTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpa)kaTh
c(hOpMHPOBAHHOCTh Y 00yUarOIUXCS YMEHHMN:

—MWCIOJIb30BaTh TMOHITHA: (HU3NUECKHE U XUMHUYECKHE SIBICHUS;
HaOJIfOJIeHne,  OKCIIEPUMEHT, MOJENb, THUIOTE3a;  CJAUHHUIIBI
(u3nuecknx BEJWYHMH; aToOM, MOJIEKyja, arperaTHbIe COCTOSHHS
BemiecTBa (TBEpPIOE, KUAKOE, ra3000pa3HOe); MEXaHMUECKOe IBMKCHUE
(paBHOMEpHOE, HEpaBHOMEpHOE, IMPSMOJIMHEHHOE), TpaeKTOpHsl,
paBHOJIeHcTByIOmMAas cwi, jacdopmanus (ympyras, IJIacTHYECKas),
HEBECOMOCTH, COOOIIIAIOIINECS COCY/IbI;

—paznuuare sBieHus (auddy3us; TerioBoe ABMKEHHE YaCTHI] BELIECTBA,;
paBHOMEpDHOE JIBI)KEHUE, HEpaBHOMEPHOE JIBIDKCHHE; WHEpIHs;
B3aUMOJIEHCTBUE TEJ; paBHOBECUE TBEPJBIX TEJ C 3a- KPEMIEHHON OChIO
BpalllCHUsA; Mepeaada HdaBJICHUSA TBép}IbIMI/I TCJIaMH, XHAKOCTIAMU H
razamy; arMmochepHoe JaBiCHHE; IJIaBaHUE Tell; MpeBpalleHus
MEXaHHYECKOH HIHEpPTHM) IO OMHUCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE€ OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOE q)HSH‘ICCKOC SABJICHUC,

—paclio3HaBaThb TMPOABICHUEC HU3YUYCHHBIX q)I/I3I/I'-IeCKI/IX SIBJICHUH B
OKPY’KaloIleM MHpE, B TOM 4uciie GU3NYECKUE SIBICHUS B IPH- POJIE:
MIPUMEpPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B KHUBOH U HEKUBOH
IpUpoJe; ACHCTBHE CHIBI TPEHHS B NPHPOAE U TEXHHUKE; BIHUSHHE
aTrMOc(epHOro JaBJIICHUS Ha J>KMBOM OpraHu3M; IUJIaBaHHUE pPBbIO;
pblYard B TeJIE YeJOBEKa; IPH 3TOM IEPEBOAMTH NPAKTHYECKYIO
3a7adqy B y4eOHYIO, BBIACJATH CYIIECTBEHHBIC CBOWCTBa/IPU3HAKH
(bu3nueckux sIBICHUI;

—ONKCHIBATH H3YYEHHBIE CBOWCTBa Tel M (U3WYECKHE SIBICHHUA,
ucnoyib3ysl (U3MYECKHe BeIMYHMHBI (Macca, 00BEM, IUIOTHOCTH
BEIECTBAa, BpeMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHia YIpY-
rOCTH, CHJIa TSKECTH, BeC Teja, CHUJla TPEeHHs, naBjieHue (TBEPIOro
Tena, JKUAKOCTH, Tas3a), BBITAJKUBAIOIIAs CHJIA, MEXaHHYecKas
pabora, MOIIHOCTBH, ILIEYO CHIBI, MOMEHT CHIBI, KO3(PHUIIHCHT
MTOJIE3HOT'0 EWCTBUS MEXaHM3MOB, KHHETHYECKasi U IMOTEHIHAJIbHAS
SHEprus); NpPH ONUCAHWHM NPaBHIBHO TPAaKTOBATh (HU3UUECKHUI
CMBICJI HCIOJIB3yeMBIX BEJIWYHH, WX OOO3HA4YeHUS W EIUHHIIBI
(M3UYECKHX BEIWYHH, HAXOAUTH (POPMYJIIBI, CBA3BIBAIOIINE JaHHYIO
(PM3UYECKYI0 BEIIMYMHY C IPYTMMH BEJIMYMHAMH, CTPOUTH I'paduKH
M3y4YCHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEJIU-UHH;

—XapaKTepU30BaTh CBOWCTBA Tel, (U3UYCSCKHE SBICHUS U IMPOIECCHI,
WCIIOJB3YS MPABHIIA CIOXXESHHUSI CUJ (BIOJb OJHOU MPsIMO),

3akoH I'yka, 3akoH [lackams, 3aK0oH ApXumesa, MPaBUIIO PABHOBECHUS
poryara (0J10Ka), «30JI0TOE MPABUIIO» MEXAaHHUKH, 3aKOH CO-XpPAaHEHUS
MEXaHUYECKOW  DHEpruM; NpH OTOM  JaBaTb  CJIOBECHYIO



(opMyIHpOBKY 3aKOHAa H 3alUCBIBaTh €ro MaTeMaTH4YecKoe
BBIp2KCHUE;

—OOBSICHATH (PU3MUECKHE SBJICHUS, IPOLECCHl M CBOHCTBA TeJ, B
TOM YHCJI€ U B KOHTEKCTE CHUTYyallui NPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISBISTH NPUYMHHO-CIICCTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHWe u3 |—2 JIOrM4YecKWx maroB ¢ omnopod Ha 1—2
W3YYEHHBIX CBOMCTBAa (U3UYECKUX SIBICHUH, (PU3NIECKUX 3aKOoHa
WA 3aKOHOMEPHOCTH;

—pemars pacu€THble 3a7auyn B 1—2 nelicTBHsI, MUCIOJB3YsT 3aKOHBI U
¢opMynbl, cBsA3bIBalOmMEe (PU3MYECKHE BEJIMYUHBI: Ha OCHOBE
aHaJgu3a  YCJIOBHA  3aJadd  3alUChIBaTh  KpaTKO€  YCJIOBHE,
MOJICTAaBIATH (PU3UUYECKHE BEJIMYUHBI B GOPMYJIIBI U MIPOBOJIUTH pac-
4y&THl, HAXOAUTH CIIPABOYHBIE JAaHHBbIE, HEOOXOIUMBIE IJIsl PEIICHUS
3a7a4, OIEHHMBATh pPEAJUCTHYHOCTh MOJy4YeHHOH ¢dusznueckoit
BEITUYUHBI;

—pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEUIMTh MPH MOMOIIH
(bI/IBI/I‘-ICCKI/IX MCTOAOB, B OITMCaHUU HCCICOA0OBaHUA BBIJICIATH
IIPOBEPSIEMOE HNPEIIOTI0KEHUE (runoresy), paziuyarb u
WHTEPIPETUPOBATh IOJYUYCHHBIH pe3yJibTaT, HaXOJHTh OIIMOKH B
XoAeo1nbITa, A€JIaTh BBIBOJBI I10 €I'0 pE3yJibTaTaM;

—IpPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3UUECKUX SBJICHHH WIH
¢usznueckux CBOWCTB Tei: (OPMYIUPOBATh IPOBEPSEMbIC IpeJ-
MOJIOXKEHUS, cOOMpPATh YCTAaHOBKY M3 IPEAJIONKEHHOTO 000pynOBaHHMA,
3aMUCBIBATH XOJ OIBITAa U (OPMYIUPOBATH BHIBOAEI;

—BBIIOJIHATH NPSIMbIE U3MEPEHHS PACCTOSHUSA, BPEMEHHU, Macchl Tela,
00bEMa, CHWJIBI M TEMIIepaTypbl C HCIONB30BAHUEM AHAJOTOBBIX H
unpoBBIX MPUOOPOB; 3alMUCHIBATH MOKa3aHUs MPUOOPOB C y4ETOM
3aJlaHHOU abCOIIOTHON MOTPEITHOCTH U3MEPEHHUI;

—IpPOBOAUTH HCCIEIOBAHNE 3aBUCUMOCTH OJHOM (pH3MUECKON BETUUHHBEI
OT Ipyrod C HMCIOJB30BAHMEM HPSIMBIX H3MEPEHHUH (3aBHUCHMOCTH
IyTH PaBHOMEPHO IBIKYLIEToCS Tella OT BPEMEHH JBW)KEHUS Tella;
CHUJIBI TPEHHsI CKOJBXKEHHS OT Beca Tela, KadecTBa 0OpaboTKH
MMOBEPXHOCTEH TeJ W HE3aBUCUMOCTH CHJBI TPEHHUS OT IUIOIIAIH
CONPUKOCHOBEHHS TeJ; CHJIBl YIPYTOCTH OT YIJIMHEHHS NPYKUHBI;
BBITAJIKUBAIOIIEH CHIBI OT 00BbEMa MOTPYKEHHOW YacTH Tela U OT
IUIOTHOCTH KHJAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT
IIyOMHBI, HAa KOTOPYIO IOTPYKEHO TeJ0; YCIOBHH IUTaBaHUS Tel,
YCIIOBHII paBHOBECHs pbldyara © OJIOKOB); YyYacTBOBaTh B
IJJAHUPOBAaHUHM Y4eOHOTO HCCIIeIOBaHUS, COOMpaTh YCTAaHOBKY H
BBITIOJHATE ~ HM3MEPEHHs, CJeAys MpeIoKeH- HOMYy IUIaHy,
(UKCUPOBATh PE3yJIbTAThl IMOJYYCHHOW 3aBHCUMOCTH (PU3HUESCKUX
BEJIMYMH B BHUAC MPELIOKEHHBIX Ta0NUL W TrpaduKoB, HelaTh
BBIBOJIBI I10 Pe3yJIbTaTaM UCCIICAOBAHUS;

—IMpPOBOJUTh KOCBEHHBIE W3MEpEHUS (U3NYECKUX BEIUYUH (IIOTHOCTD



BEIlECTBA JKUIKOCTH M TBEPIOrO Tela; CHIA TPEHUSA CKOJIbXKEHHS;
JlaBJICHUE BO3JyXa; BBITAIKMBAIOIIasg CHJIa, JACHCTByroIas Ha
MOTpyXEHHOE B )XKUAKOCTH TeJ0; KO3 (DHUIUESHT MOJIE3HOTO NeHCTBUSA
MIPOCTBIX MEXaHW3MOB), CJIENys NPEeAJI0KEHHONW HHCTPYKIWH: TIpH
BBITMIOJIHEHUH U3MEPEHUH COOMPATH IKCIEPUMEHTAIBHYIO yCTAaHOBKY
U BBIYUCIIATH 3HaUCHHUE UCKOMOIl BelIU-4YHHBI;

—co0noaTh TpaBWia TEXHUKM Oe30mMacHOCTH IpH  paboTe cC
71a60paTOpPHBIM 000pYIOBaHUEM;

—YyKa3plBaTh TMPHUHIOUIIBI JTEHCTBHSI TNPUOOPOB U  TEXHHUYECKHUX
YCTPOHCTB: BECHI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIINECS CO-
cyabl, OapoMeTp, pblyar, MOABMIXKHBIN M HEMOJABWXXHBIA OJIOK, Ha-
KJIOHHAs TIJIOCKOCTB;

—XapaKTepU30BaTh TNMPHUHIUIIBI NEHCTBUS W3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha WX OnUcaHus (B TOM YHCIE:
MOAIIUITHUKH, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUM Ipecc,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOIl HACOC, apeoMeTp), UCIIOJIb3Ys
3HaHUSA O CBOWCTBax (UIHYECKUX SBJICHHW U HEOOXOIMMBIC
(hu3nueckre 3aKOHBI U 3aKOHOMEPHOCTH;

—MOpPUBOAUTH TpUMepbl / HaxoAWTh HWH(POpMANHIO O MOpUMEpax
MNpaKTUYCCKOIo HCIIOJIB30BaHUA ¢)H3I/I‘IGCKHX 3HaHUMN B
IIOBCEIHEBHOW  JKM3HM s obOecredeHuss  OE30HaCHOCTH  IIpH
o0pameHHH ¢ NOpuOOpaMHM W TEXHUYECKHMMH  YCTPOMCTBaMH,
COXPAaHEHUsI 3J0pPOBbsI U COOJIOACHUA HOPM 3KOJOIHYECKOIO
MOBEJCHHUSI B OKPY’KalOLIEl cpene;

—OCYILECTBJIATh OTOOP HCTOYHUKOB HMHGpopManuu B ceTu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alPpOCOM, Ha OCHOBE
UMEIOIUXCSl 3HAHUM U MyTEM CpaBHEHMsS pPa3IUYHBIX HCTOYHHKOB
BBIIGNAT HMH(POpPMAIHIO, KOTOpas SABISAETCS  NPOTHBOPEYMBOW HIIH
MOXeET OBITh HEJ0CTOBEPHOI;

—MHCII0JIB30BaTh npu BBITTOJIHEHUH y4eOHBIX 3aJlaHu i
Hay4YHO-TIOMYJIPHYIO  JINTepaTypy  (U3MYECKOro  COAep KaHUs,
CIIpAaBOYHBIE MAaTepHaibl, pecypchl ceTn VHTepHeT; BIaIeTh
npuéMaMi KOHCHEKTHPOBAHMS TEKCTa, NMpeoOpa3oBaHUs HH(OpPMAaIHH
13 OJIHOM 3HAKOBOM CUCTEMBI B APYIYIO;

—C03/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUST Ha
OCHOBE 2—3 HMCTOYHHKOB HH(pOpManuu (GpH3MYECKOro COACPIKaHHMS, B
TOM 4YHcie IMyOJMYHO AenaTh KpPaTKHE COOOIICHHS O pe3yiabTarax
MPOEKTOB WJIN YYEOHBIX WCCIEAOBAHUN;, TIIPH 3TOM TPAMOTHO
WCIIONB30BATh M3YYEHHBIH TOHATHHHBIA ammapaT Kypca (u3mkwy,
COTIPOBOYKJATH BBICTYIJICHUE TTpE3eHTAINEH;

—TIpU BBIIOJHEHNHN Y4EOHBIX NMPOEKTOB W HCCIEIOBaHHUI pacIpeneisiTh
00s13aHHOCTH B TPYyNIIE€ B COOTBETCTBHUH C ITOCTABICHHBIMH 3a/1a4aMHU,
CIeIUTHh 3a BBIMOJHEHHWEM IUIaHa JIEHCTBHUH, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBIM BKJaJ B [EATEIBHOCTh TPYNIBI; BBI- CTpanBaTh



KOMMYHHKATUBHOE B3aMMOJICHCTBIE, YYUTHIBas MHEHUE
OKPY>KaIOIIUX.

8 kiacc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh
c(hOpMHPOBAHHOCTh Y 00yUaIOIINUXCS YMEHHMN:

—MWCIIOJIb30BaTh MOHATH: Macca M pa3Mepbl MOJIEKYJ, TEelJI0oBOe
JIBIDKEHUE aTOMOB M MOJIEKYJ, arperaTHbIe COCTOSIHHUSI BEILIeCTBa,
KpUCTaJIMYeCKUe W aMopdHble  Teja, HACBIIIEHHBIH W
HEHACBHIIIIEHHBIM  Tap, BJIAXHOCTh  BO3JlyXa;  TeMIleparypa,
BHYTPEHHSII  JHEPTHs, TEIUIOBOW  JIBUTATENIb;, 3JIEMEHTapHBIHA
SNIEKTPUYECKUN  3apsill, OJJEKTPUYECKOE II0JIe, TPOBOJHUKH H
JIMAJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T0JIE;

—pasnu4aThb SIBJICHUS (TemioBoe pacumpeHue/cxarTue,
TeIuIonepeaada, TEMnjIoBOe paBHOBECHE, CMavyWBaHWe, KallHJUIIPHBIC
SBJICHUSI, WCIapeHUe, KOHJIEHCAlMs, IUIaBJIEHNUE, KpHUCTaJUIHU3aus
(oTBepneBaHHe), KWUIEHHME, Temomepeaadya  (TEMJIONPOBOIHOCTS,
KOHBEKIMs, W3JIy4E€HHUE); OdJEeKTpHU3alus TeJl, B3auMOJeiCTBHE
3apsii0B, NEHCTBUS 3JIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBHE MAarHUTOB, JEHCTBHE MAarHUTHOIO nojs Ha
MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKIHS) IO OIHCAHUIO
HUX XapaKTEPHBIX CBONHCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOLIUX
JlaHHOE (PU3UUYECKOE SIBJICHHE;

—pacno3HaBaTh MNPOSBJICHHE W3YYCHHBIX (U3HYECKUX SBJICHHH B
OKPY’KaloIIeM MHpE, B TOM 4uciie GU3NYECKUE SIBICHUS B IIPH- POJIE:
MIOBEPXHOCTHOE HATSKEHHE M KalWJUIAPHBIE SIBJICHUS B TNPUPOJE,
KpHUCTaJIbl B Ipupoje, uznydenue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TyMaHa, WHes, CHera;
SJIEKTPUYECKHE SIBJICHUS B arMocdepe, 3JIEKTPUUSCTBO IKUBBIX
OpPraHW3MOB; MAarHuTHOE moJe 3eMiH, aApeld IOIIOCOB, pPOIb
MarHUTHOTO TOJISI JJ1s1 )KU3HU Ha 3eMIle, MOJISIPHOE CUSHHE; DU 3TOM
MEpPEeBOAUTh MPAKTUYECKYI0 3aJadyy B ydeOHYyIO, BBIACIATH
CyIIECTBEHHBIE CBOWCTBA/TIPU3HAKH (PU3NYECKUX SIBJICHHH;

—ONHUCHIBATh HM3YYEHHBIE CBOWCTBA Ted U (U3NUECKHE SBIICHUS,
UCTIONB3ysl (HU3NUEeCKHe BEIWYHMHBI (TEMIIeparypa, BHYTPEHHSA
SHEPrusi, KOJIMYECTBO TEIUIOTHI, YAEIbHas TEIUIOEMKOCTh BEIIECTBA,
yaenbHas TEIJIOTa IUIaBJICHUS, y/IeIbHas TEIIOTa Mapoodpa3oBaHus,
yIoenpHas TEIJIOTa CTOpaHUs TOIJIMBA, KO3(G(HUIHMEHT MOJIE3HOTO
JEWCTBHSI TETIJIOBOW MAIIMHBI, OTHOCUTEJIbHASI BJIAXXHOCTH BO3/1YXa,
JJIEKTPUYECKHIN 3apsifi, CHUJIa TOKa, OJJIEKTPUYECKOE HAIpPsIKEHHUE,
COIPOTHUBIICHHE NPOBOJHUKA, YACIBHOE COINPOTHUBICHUE BEIIECTBA,



paboTa W MONIIHOCTH OJJEKTPHUYECKOTrO TOKa); IPH ONHCAHUH
MIPaBUIIBHO TPAaKTOBATh (PU3UYECKUN CMBICI UCIIOJIb3YEMBIX BEJINYH,
o003HaUYeHUsT W EIMHULBl (U3NYECKUX BEJIWYUH, HaXOIUTh
(hopMyIIBI, CBA3BIBAIONINE JAHHYIO (U3MUYECKYIO BEJIMYUHY C JAPYTUMHU
BEIMYMHAMH,  CTPOUTh  TIpadUKH  H3YYEHHBIX  3aBUCHMOCTEH
(hu3nuecKnX BEJINYUH;

—XapaKTepU30BaTh CBONCTBa Tes, (pU3HUECKUE SIBIICHUS U MPOILIECCHI,
WCIIOJIB3ySl OCHOBHBIE IIOJIOXKEHHSI MOJICKYJISIPHO-KHHETHYECKOH
TEOpHUU CTPOCHHS BEUIECTBAa, NPUHIUI CYNEpPIO3ULIUU ToJed (Ha
Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHUs 3apsna, 3a- KoH Oma s
ydacTKa Iemnu, 3akoH J>xoyns—JleHna, 3aKOH COXpaHEHUs YHEPIuH;
P 3TOM JIaBaTh CJIOBECHYIO (OPMYITHPOBKY 3aKOHA U 3aIUCHIBATH €TO
MaTeMaTU4eCcKoe BhIPAKCHUE;

—O0O0BSCHATHh (PU3NYECKUE MPOLIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE  CHUTyallMd  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATE NPUUHNHHO-CICACTBEHHBIC CBA3U, CTPOUTH OGBHCHGHI/IC n3
1—2 normyeckux mIaroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBOMCTBa
(bu3znueckux sIBICHUH, PU3NISCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

—peuiath pacu€THble 3ajayu B 2—3 NEWCTBUSI, UCIIOJB3Ysl 3aKOHBI U
dopMynbl, cBsA3bIBalONIME (U3UYECKHME BEJIMYUHBI: Ha OCHOBE
aHaJlu3a YCJIOBHS 3aJadd 3allUChIBAaTh KPAaTKOE YCJIOBHE, BBIABIISTH
HEJOCTAaTOK HaHHBIX IJIsl PElIeHUs 3aJadd, BBIOMpaTh 3aKOHBI H
($hopMyIbl, HEOOXOOUMBIE IS €€ pelIeHus, MPOBOAUTH pac- YETHI U
CpaBHUBATh IIOJyYCHHOE 3Ha4YeHHE (U3NYSCKOW BEIMYHMHBI C
HU3BECTHBIMU 1aHHBIMU;

—pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPHU MOMOIIH
(U3MYeCKHX METOAOB; HCIOJB3Yys ONHCAHHE HCCJIEeIOBAaHUS,
BBIJICJISITh IIPOBEPAEMOE IPEANOJIOKEHHE, OLIEHUBATh IPABUIBHOCTD
TopsiJIKa IPOBEICHUA HCCIIeJOBaHUs, JeIaTh BEIBObI;

—TMpPOBOIHUTH OIBITEI IO HAONIOACHUIO (QU3HYECKHUX SBICHHH WU
(U3UYeCKHX CBOWCTB TeNl (KalWJUIIpHBIC SBJICHUS, 3aBUCHMOCTH
JaBJICHUS BO3JyXa OT ero oO0béma, TeMmmepaTypbl; CKOpPOCTH
mmpoiiecca OCTHIBAaHUS/HarpeBaHUs NPU M3JIYy4eHUU OT IIBETa
H3JTyYaroei/OTIIONIAIIIEH [MOBEPXHOCTH, CKOPOCTh HCIapeHUs
BOIBI OT TEMIIEPATyphl JKUAKOCTH M IUIOMAnu €€ IOBEPXHOCTH;
SJIEKTpHU3alMsg TEJI W B3aHMOJCHCTBUE JIIEKTPUYECKUX 3apsoB;
B3aMMOJCHCTBHE IMMOCTOSIHHBIX MAarHUTOB, BU3YyaJIN3aIisl MarHUTHBIX
Mojed TOCTOSTHHBIX MAarHWTOB; JAEHCTBUS MAarHUTHOTO TIOJNs Ha
NPOBOAHUK C TOKOM, CBOHCTBa »JJEKTPOMAarHuTa, CBONCTBa
SIIEKTPOIBUTATEIIS TIOCTOSTHHOTO TOKA): dbopmynHpoBaTh
MIpoBepsieMbIe MIPEIIO 0K CHHU S, cobuparp YCTaHOBKY u3
MPeIIOKEHHOT0  000pyJIOBaHWSA; OINHWCHIBATH XOJ  ONBITA H
(hopMynHpOBaTH BHIBOJHI,



—BBINOJNHATE ~ MPSIMbIE  W3MEPEHUS  TEeMIepaTypbl, OTHOCHTENBHOM
BJI&KHOCTH BO3/IyXa, CHJIBI TOKA, HAMPSKCHUS C UCIOJb30BaHHEM
AQHAJIOTOBBIX NPUOOPOB M  JAaTYMKOB (HU3UYSCKUX  BEJIMYHH;
CpaBHHBAaTh  PE3yJNbTaThl HM3MEpPEHHH ¢  y4&TOM  3aJaHHOW
a0COIOTHOM MOTPENTHOCTH;

—MpPOBOJUTh UCCIENOBAaHUE 3aBUCHMOCTH OJHOM (M3UUECKOH BEIUYHMHBI
OT Jpyroil ¢ HCIONB30BaHUEM TPSAMBIX H3MEPEHUH (3aBUCUMOCTD
COMPOTHUBIICHUS] MPOBOJHUKA OT €ro JAJHHBI, MJIOMIATU TOMEePEUHOro
CeUCHUs] M YAEIbHOrO COMPOTHBIICHHS BENISCTBA MPOBOIHHUKA; CHIIBI
TOKa, UAYIIErO Yepe3 MPOBOMHHUK, OT HANPsDKEHUS HA MPOBOJHHKE;
HCCIIEIOBAaHHE IOCIEIOBATEIBHOIO0 M MApaIeIbHOTO COCTHHEHHH
MPOBOJHUKOB): TIAHUPOBATh KCCIE0 BaHHE, COOMpATh YCTAHOBKY H
BBIMOJTHATh M3MEPEHHUs, CIEeAys MPENIOKEHHOMY IUIaHy, (GUKCHPOBAThH
pe3yabTaThl TMONYYECHHOW 3aBHCHUMOCTH B BHAE Tabmui u rpaduKos,
JieNaTh BBIBOJIBI IO PE3yNIbTaTaM HCCIICIOBAHHUS;

—TMpPOBOJUTh KOCBEHHbIE W3MepeHHUs (U3HYECKUX BENWYUH (yHenbHas
TEIUIOEMKOCTh BEIIeCTBa, COMPOTHBICHHE NPOBOIHHKA, paboTa u
MOIIIHOCTh ~ 3JICKTPHYECKOTO TOKa): IUIAHUPOBATh H3MEPECHUS,
coOupaTh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEII0KESHHOI
HHCTPYKIWHU, U BBIYUCIIATh 3HAYCHUEC BEJINYNHBI;

—co0nonaTe NpaBWia TEXHUKUM Oe3omacHocTH mpu  pabore ¢
nabopaTOpPHBIM 000PYAOBaHUEM;

—XapaKTepU30BaTh NPUHLUIBI OEUCTBUSA HM3Y4YCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha MX ONMUCaHHs (B TOM 4YHCIE:
CUCTEMa OTOIUIGHHS JOMOB, THIPDOMETp, IapoBas TypOuHa,
aMIIEpMETP,  BOJIBTMETP, CUETUMK  DJIEKTPUUECKOW  DHEpPIUHu,
3JIEKTPOOCBETUTEIbHBIE MPHOOPHI, HarpeBaTeIbHBIE 3JIEKTPONPUOOPHI
(mpumepsl), SIEKTpHYECKUE MPEIOXPAHHUTENH; JJIEKTPOMarHuT,
3JIEKTPOABUTATEIb IIOCTOSHHOIO TOKa), HCIOJIB3ysd 3HAaHHUSI O
CcBOMCTBaX (U3UYECKUX SBJICHUH U HeoOXoAuMble (U3UYECKUE
3aKOHOMEPHOCTH;

—pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTENbHBIC
mpuOOpHl IO CXeMaM M CXeMaTHYHBIM PUCYHKaM (KUIKOCTHBIN
TEepMOMETp, TEPMOC, IICUXPOMETpP, THTPOMETp, IBHTraTelb
BHYTPEHHETO CrOpPaHUs, DJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI
SJIEKTPUYECKUX Ienell C TOCJIeNOBaTebHBIM W MapalijiebHbIM
COCIMHEHHWEM  JJIEMEHTOB,  pa3lin4yas  YCIOBHble  O0O3HAYCHHUS
3JIEMEHTOB JJICKTPUUYECKHUX LIeTeil;

—MOpPHUBOAUTH  NPHUMEPBI/HAXOIUTh  HMHGOpPMamUI0 O  IpUMepax
MPAKTHYECKOTO HMCIIOJIb30BaHUS (U3NYECKUX 3HAHHU B MOBCEJHEBHOMN
XKU3HU Ui obecriedeHust 0€30MacHOCTH MPH OOpalieHNu ¢ MpUdopaMu
W  TEXHUYECKHMMH  YCTPOHCTBaMH, COXpaHEHHUs  3J0pPOBbI U
cOOFOICHYSI HOPM DKOJIOTHYECKOT0 MTOBEJICHHS B OKPYKAIOLIeH cpeae;



—OCYHIECTBISITh MOUCK uHpOpManuu (PUINIECKOTO  COAEPIKAHUS B
cetr MHTEpHET, HA OCHOBE MMECIOIIMXCS 3HAHUNU M MYTEM CpaB- HEHHS
JOTIOJTHATEIBHBIX ~HMCTOYHUKOB BBIACIATH HHPOPMAIHIO, KOTOpas
SIBJISIETCSL POTUBOPEUYUBOM MITH MOXKET OBITh HEJJOCTOBEPHOI;

—HCIO0JIb30BaTh npu BBITOJIHEHUH y4eOHBIX 3aJlaHu i
Hay4YHO-IIONYJSIPHYIO  JIMTEpPaTrypy  (QU3HUYECKOTO  COJAEp)KaHHs,
CIIpaBOYHBIC MaTepHaNlbl, pecypchl ceTtu VHTepHeT; BIaaeTh
npuéMamu KOHCITEKTUPOBaHUS TEKCTa, npeoOpa3oBaHus
“HGOPMAITUU U3 OAHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W KpaTKHE YCTHBIC COOOIICHUS,
0000mas WHGOPMAIMIO W3 HECKONBKHX HCTOYHHKOB (DH3UYECKOTO
COlepXKaHUsA, B TOM 4YHCIC MNYyOJIMYHO MPEACTABIATh PE3YIbTAThI
MPOEKTHOH WJIM  HCCIIEIOBATENBCKOW  JESATENbHOCTH; IPH OSTOM
rPaMOTHO HCIIOJb30BaTh HW3YYEHHBIH TMOHATHHHBIM ammapat Kypca
(bU3UKH, CONPOBOKAATH BHICTYIJICHHUE MTPE3CHTAIHECH;

—TIpU BBITIOJIHEHUH YYeOHBIX MPOEKTOB M MCCIEIOBAHHUIN (PU3HUeCKUX
NPOIECCOB paCHpeeisITh OOS3aHHOCTH B TPYIINE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM 3aJadyaMu, CJICAUTH 3a BbIIIOJIHCHHUEM IJjiaHa
JNEUCTBUM U  KOPPEKTHUPOBaTh €Tro, aJCeKBAaTHO OLIEHUBATh
CO6CTBCHHbIﬁ BKJ1a[J B ACATCIBbHOCTDH prHHbI; BBICTpanBaThb
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBUE,  MPOSIBISISI  TOTOBHOCTH
pa3peuiaTb KOH(QIUKTHI.

9 kuacc

[IpenmerHble pe3yabTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y 00yYarOIUXCd YMEHHH:

—MUCIIOJI30BaTh IIOHATHSA: CHCTEMa OTcuéra, MaTepualbHas TO4YKa,
TPacKTOpUs, OTHOCHUTEIBHOCTh MEXaHMYECKOro JBWKEHHUA, Je-
dbopmanus (ynpyras,, IulacTH4ecKas), TpeHHe, HEeHTPOCTPEMHUTEIIBHOE
YCKOPEHHE, HEBECOMOCTH U IEPETPY3KH; LEHTP TAKECTH; aOCOITIOTHO
TBEPAOE TEJNO, LUEHTP TAXKECTH TBEPAOTO TENa, PABHOBECHUE;
MEXaHWYECKHEe KOJIeOaHUsI M BOJIHBI, 3BYK, MH(PA3BYK U yJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMAarHUTHBIX BOJH, CBET,
ONMM30pYKOCTh W JANBbHO30PKOCTBH, CIEKTPBI HCIyCKaHUA U
TorJomeHust; anbda-, 0eTa- 1 raMMa-u3ITy9CHNsI, U30TOIIBI, SACpHAs

SHEPreTHKA;
—pa3nu4aTh ABJIEHHUSA (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOIMHEHHOE
JIBMKEHHE, PaBHOYCKOpPEHHOE MPSIMOJIMHEITHOE JIBUKEHHUE,

cBOOOIHOE TMajeHHE Tel, PaBHOMEPHOE JBIXEHHE IO OKPYKHOCTH,
B3aMMOJICHCTBHE Tel, pPEaKTHBHOE JIBHKEHHE, KosiebaTeapHoe
JIBMOKEHHE (3aTyXalolllue W BBIHYXKICHHBIE KOJeOaHWs), pe30HAHC,
BOJIHOBOE  JBHJ)KEHUE, OTpPaXKEHHE  3ByKa, MpSIMOJIUHEHHOE
pacupocTpaHeHHe, OTpaKeHHEe | TIPEJOMJIEHHE CBeTa, II0JHOe



BHYTpPEHHEE OTPaXKCHHE CBETa, PAa3JIOKEHHE OEJIOro CBETaB CIIEKTP
W CIJIOKEHHE CIIEKTPAJIBHBIX IIBETOB, NHMCIIEPCHsI CBETA, €CTECTBEHHAS
PaAMoaKTHBHOCTh, BOSHUKHOBEHHE JMHEIUATOr0 CHEKTpa U3ITyICHHUS)
10 ONHCAaHWI0 HMX XapaKTEpPHBIX CBOIMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIHNX TaHHOE (PU3HIECKOE SIBICHUE;

—pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (QU3NYECKUX SBJICHUHU B
OKpY>KarolieM MHupe (B TOM 4uciie GU3NIECKHUE SBICHUS B MIPHU- POJE:
NPWJINBEL ¥ OTJMWBBI, JBW)XKeHHEe TaHeT COJIHEYHOW CHCTEMBI,
peaKTHUBHOE ABM)KEHHE J>KUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CeliCMHUYECKUE BOJIHBI, I[yHAMH, 3XO,
[IBETAa TEJI, OINTHYECKHE SBJICHUS B TPUPOJE, OHOJIOTHYECKOE
JNeWCTBHE BUJIWMOTO, YJIbTPa(HOIIETOBOIO U PEHTTE€HOBCKOTO
W3JIy4YeHUW; eCTECTBEHHBIH pPaAMOaKTHUBHBINH (OH, KOCMHYECKue
JIy4YH, paJHOaKTUBHOE M3JIyYE€HHE NMPUPOTHBIX MHHEpaJIOB; ACHCTBHE
pPaAMOAKTUBHBIX M3Jy4eHH Ha OpraHu3M 4YeJIOBeKa), MpPH OTOM
MEePEeBOJINTh  NPAKTUYECKYI0 3a7ady B Y4eOHYIO, BBIICJSTH
CyIIECTBEHHbIC CBOMCTBA/MIPU3HAKH (PU3UYECKUX SIBICHUN;

—ONHUCHIBaTh HW3Y4YCHHBbIC CBOWCTBA Tel U (UIHYECKHE SIBIICHHS,
UCIIONIB3Ysl  (pU3MYECKHE BEJHYMHBI (CpelHsii HW MrHOBEHHas
CKOPOCTh TeJla TpH HEPAaBHOMEPHOM JBH)KCHUH, YCKOpPCHHE,
nepeMenieHue, IMyTh, YIJoBasg CKOPOCTh, CHJIa TPEHHs, CHJa
YOPYTOCTH, CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIrO MaIeHHs, Bec
Tela, MUM- IyJIbC TeJla, UMIIYJIbC CHJIBI, MEeXaHHdeckas pabora u
MOIIHOCTbH, IOTEHLUHAJbHAsE JHEPIrus Teja, MOAHITOTO HaJ
IIOBEPXHOCTBIO 3€MJIM, NOTEHIUAJIbHAs SHEPrus CXKAaTOH NPY>KUHBL,
KHHETHUYEeCKasl SHEPTys, IOJIHAag MeXaHHUYecKas DHEPrus, HepHol U
4acToTa KoJieOaHM, JUIMHA BOJHBI, TPOMKOCTH 3ByKa U BBICOTA TOHA,
CKOPOCTBH CBE€Ta, IOKa3aTesib MPEJIOMIICHUsI CPelbl); IPH ONHCAHUU
IPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICT HCIIOJIB3yeMBIX BEIH- YHH,
o00O3HaUYeHUsT W eNWHHIB (PHU3WYECKUX BEJIWYHUH, HAXOIHUTh
(GhopMyIIBl, CBS3BIBAIOIIME JAaHHYI (HU3WYECKYI0 BEJIHYHUHY C
IpPYTUMH BEJIMYWHAMH, CTPOUTH I'papUKH M3yUYEeHHBIX 3aBUCHMOCTEH
(bu3nUeCKUX BEIUYNH;

—XapaKTepU30BaTh CBOMCTBA Tel, (U3UUYESCKHUE SBICHUS U IMPOIECCHI,
WCIIONB3YysSd 3aKOH COXPAaHEGHHs HSHEpPruM, 3aKOH BCEMHUPHOTO
TSATOTEHHUS, TIPUHLHIT CyNepHo3uLUH cui, MIPUHLIHNII
OTHOCHTENIPHOCTH ['anmumiesi, 3akoHbI HBIOTOHA, 3aKOH COXpaHCHHS
MMITYJIbCa, 3aKOHBI OTPaXEHHUA W TMPEIOMIICHUS CBeTa, 3aKOHBI
COXpaHGHHsI 3apsOBOTO M MAacCOBOIO HYHCENI MpPU SACPHBIX
peakmusAx; MpHU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alUCHIBATh €r0 MaTeMaTHYECKOE BBIPAKSHHE;

—O0OBACHATH (HU3UUECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHCJIC U B
KOHTEKCTE  CHTyallHMid  MPaKTHKO-OPHEHTHPOBAHHOTO  Xapakrepa:
BBUIBJISITH IPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3



2—3 JOTWYECKHX HIaroB C OMOpOW Ha 2—3 HM3YYEHHBIX CBOWCTBA
(u3nuecknx ABICHUH, PU3NISCKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemars pacy€THBIE 3a7adyd (OmMparolIfecs Ha CHCTEMYy H3 2— 3
YpaBHEHHMH), WCHONB3Yys 3aKOHBI M (QOPMYJBI, CBA3bIBAIONINE
(u3nyeckne BETWYMHBI: Ha OCHOBE aHAIM3a YCJOBHS 3aJadd 3a-
MUCHIBAaTh KpPaTKOE YCIOBUE, BBIABIATH HENOCTAIONME WIN H30bI-
TOYHBIE JaHHBIE, BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IS
pelleHusi, TMPOBOAWTH pacdy€Tbl W OLUEHUBATh PEAITHCTUYHOCTH
MOJIy4E€HHOT0 3Ha4eHUs (U3NUECKON BEJIMYUHEIL;

—pacrmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MPH MOMOIIH
(u3uueckux METOAOB; HCIOJB3YysS OINHCAaHHE HCCIIeIOBaHUs,
BBIJICNIATE IPOBEPSIEMOE NPEIOJIOKEHHE, OLEHWBATh NPAaBHIBLHOCTD
opsiJIKa MPOBENIEHUS UCCIeI0BaHUs, Jenathb BBIBOJIBI,
WHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH U ONBITOB;

—TIPOBOJIUTH OMBITHI MO HAOMIONCHUIO (U3NYECKUX SIBJICHHH WU
(u3nuecknux CBOWCTB Tea (M3ydeHHWe BTOpOro 3akoHa HploToHa,
3aKOHA COXpPaHEHUsI JHEPrHHU; 3aBHCUMOCThH Ilepuoja KoyieOaHui
IPY)KMHHOI'O MAasiTHUKAa OT MacChl Ipy3a U JKECTKOCTH NPY>KUHBI U
HE3aBUCUMOCTbL OT aMIUIUTYAbl MaJIbIX KOHCGaHHﬁ; HpHMOHHHCﬁHOC
pacnmpocTpaHeHHWEe CBeTa, pa3JIoKeHHe Oeloro CBEeTaB CIEKTD;
W3y4yeHHE CBOMCTB M300pa’keHHs B IUIOCKOM 3epKajie M CBOMHCTB
n300paxkeHus mpeamera B coOuparomieil  nuH3e; HaONIOACHHE
CIUIOIIHBIX M JHMHEHYaTBIX CIIEKTPOB M3IYy4YEHHs): CaMOCTOATEIBHO
coOupaTh yCTaHOBKY U3 M30BITOYHOrO Habopa 000pyJdoBaHMs;
OINHKCHIBAThH XOJ OINBITA U €r0 Pe3yIbTaThl, (POPMYIHP OBATH BHIBOJIBL;

—IPOBOAUTH IPH HEOOXOTUMOCTH CEPHIO IPAMBIX H3MEPEHHMH, OIIpeness
cpeHee 3HAa4YeHHE H3MepsIeMOil BeIMYUHBI ((OKYCHOE pacCTOsSHHE
coOuparomiei JIUH3BI); 000CHOBBIBATh BBIOOD crocoba
U3MEPEHUs/U3MEpUTEIIEHOr0 Ipubopa;

—IpPOBOAUTH HCCIENOBAHHE 3aBUCHUMOCTEH (U3MYECKMX  BEIHYHUH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBHCUMOCTH ITyTH OT BPEMEHH
IPH PAaBHOYCKOPEHHOM [BIM)KCHHU 0€3 HadaJbHOW CKOPOCTH; Iepuona
KoJIe0aHUH MAaTEeMaTHYeCKOr0 MasiTHUKA OT AJUHBI HUTH; 3aBUCHMOCTH
yria OTpa)XeHHs CBETa OT yrjia MaJeHUSA U yriia IPEeJIOMJICHHUS OT yria
nmajeHus): IUIAHUPOBATh MCCIEIOBAaHUE, CaMOCTOATEIbHO COOHMpATh
YCTaHOBKY, (UKCHPOBATh PpE3yNbTaThl IIONYYCHHOH 3aBUCHMOCTH
(M3UYECKUX BENWYHWH B BUAC TAaOMHIl U TpadUKOB, AENAaTh BEIBOABI IO
pe3yiIbTaTaM HCCIIeIOBaHUS;

—MpPOBOJIUTE KOCBEHHBIC M3MEpPEHHs (PU3NYECKUX BEIMYUH (CpemHss
CKOPOCTh W YCKOPEHHE Teja HpPH PaBHOYCKOPEHHOM IBHI)KCHHH,
YCKOpEHHE  CBOOOJHOIO  NaAeHUs,  IKECTKOCTh  MPYKHUHEI,
KO3(QPUIHEHT TPEeHUs CKOJBKEHUS, MeXaHH4eckas pabora u
MOIIHOCTh, YacTOTa M TMEePHOJ KOJeOaHWH MaTeMaTH4YeCKOTO U
MIPY>XUHHOTO MAasiTHUKOB, OINTHYECKas CUjla COOMparomiell JMH3HI,



pamuoakTHBHBIH  (OH): TJIAHUPOBATH H3MEPCHHUsS; COOHPATH
9KCIEPUMEHTAJILHYIO0 YCTAHOBKY WM BBINOJHSATH M3MEPEHUs, CJe Ays
MPEIOKESHHOW HWHCTPYKIHMH; BBIYHCIATH 3HAYCHUE BEIUYHHBI H
AQHAJIM3MPOBATH IOJYYCHHBIE pe3yJbTaThl C Y4ETOM 3aJaH- HOW
MMOTPEIIHOCTH U3MEPEHU;

—co0nroaTh MpaBWia TEXHHKH 0Oe30macHOCTH mpu  pabore ¢
1260paTOpPHBIM 000pYIOBaHUEM;

—pa3auvaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (QU3UYSCKHX MOJe- JIeH:
MaTepualibHasi TOYKa, a0COTIOTHO TBEPOE TEI0, TOUCUHBIH UCTOTHUK
cBeTa, JIy4, TOHKasl JHH3a, [UIaHeTapHas MOJEIb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SIPa;

—XapaKTepU30BaTh MPUHIHUMBI JESUCTBUS HM3YyYCHHBIX MPUOOPOB U
TEeXHUYECKUX YCTPOMCTB ¢ OmMOpoil Ha HUX omucaHus (B TOM YHCIE:
CIIUIOMETP, JATUHKH MOJIOKEHHUS, PACCTOSHHUS M YCKOPCHUS, paKera,
9XOJIOT, OYKH, MEPHUCKOI, (oToanmapar, ONTUYSCKHE CBETOBOIHI,
CIIEKTPOCKOII, J03UMETp, KaMepa BHiIbCOHA), UCIONB3Ys 3HAHHUSA O
cBoOiicTBaX (PU3MYCCKHUX SBJICHHH M HEOOXOAH MbIe (HU3HUUSCKHE
3aKOHOMEPHOCTH;

—HUCIIO0JIB30BAaTh CXEMBbI u CXEeMAaTHU4YHbIC PUCYHKH HU3YyUYCHHBIX
TEXHUYECKUX YCTPOMUCTB, U3MEPUTEIIBHBIX npubopos 51
TEXHOJIOTHYECKUX IPOLECCOB NPU PEIICHUH y4eOHO-NPAKTHYECKUX
3a1a4; ONTHYECKHE CXEMbl [IJs IIOCTPOCHHUS H300paxKeHHH B
IIJIOCKOM 3epKajie ¥ coOuparoeil muH3e;

—IpPUBOAUTH  NPHUMEPH/HAXOIUTh  HMHpOpMamUI0O O  IpuUMepax
IIPAKTUYECKOT0 HCIIONB30BAHUSA (DU3MYECKUX 3HAHUH B MOBCEIHEBHOM
JKU3HU Ui oOecriedeHusi 0€30MacHOCTH MPH OOpalieHHH ¢ MPUdopaMu
W TEXHUYECKHMMH  YCTPOHCTBaMH, COXpaHEHHUS  3J0POBbI U
cOOIIOIEHNSI HOPM DKOJIOTHYECKOT0 MTOBEJICHHS B OKPY)KAIOLIeH cpeae;

—OCYLIECTBIIATh IOMCK HH(pOpManMu (PU3NIECKOTO COIEpIKaHUs B
cetu VHTepHET, CaMOCTOATENbHO (OPMYJIUPYsT MOMCKOBHIN 3aIpoc,
HaXOIWUTh  NYTH  ONpEHeJeHHs  JOCTOBEPHOCTH  IONY4EeHHOU
MHQOpMAMK HAa OCHOBE HMMEIOIIMXCA 3HAHWUH M TOIOJHHUTEJIBHBIX
HCTOYHUKOB;

—HCIOJIB30BaTh pu BBITTOJTHEHUN y4eOHBIX 3aJaHul
Hay4YHO-TIOMYJSIPHYIO ~ JIUTEpaTypy  (U3HUECKOTO  COACp)KaHUs,
CIIpaBOYHBICE MaTEepHANIBl, pecypchl ceTh VHTepHeT; BlaneThb
npuéMamu KOHCHEKTHPOBAHUS TEKCTa, npeodpa3oBaHUs
nH(OPMAIINY U3 OJHOU 3HAKOBOU CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MUCBMEHHBIC U YCTHBIC COOOIICHHUS HAa OCHOBE
WHPOPMAIMU W3 HECKOJIBKHX HCTOYHHKOB (H3UUYECKOr0 COAep:KaHus,
nyOIMIHO MPEJCTABIATh pe3yabTaTHI MPOCKTHOM WITH
HCCIIeOBATENLCKOW JEATENFHOCTH; MPHU 3TOM IPaMOTHO HCIIOJIB30BaTh
W3YyYeHHBIH MOHATUIHBIN anmapaTr U3y4aeMoro pas-zaeia QU3UKA U
CONMPOBOXIATh BBICTYIUIGHHE TIpe3eHTanueiic y4étoM ocobeHHOCTe |



AyJUTOpHUHU CBEPCTHUKOB.



TEMATHYECKOE IITAHUPOBAHUE

7 kaacc (68 u)

TemaTuueckuii 0 OcHOBHBbIE BUBI IeATEIHLHOCTH YYalmmxcsi (Ha DJIeKTPOHHbIE
CHOBHOE coJep:KaHne . o
0J10K, TEMa YPOBHE YUeOHBIX AelicTBHIA) (uudposbie)
o0pa3oBaTesibH
ble pecypchl
Paznen 1. ®usuka u e€ posib B MOZHAHUM OKPY’KAIOIIET0 MHpPAa Caiir
(6 u) M3aTEIIbCTBA
N NMHOM
Pduzuka — duszuka — Hayka o BrisiBieHne pa3ianauii Mexny GU3N4ecKUMH U httos://Ibz.ru/met
HayKa 0 npupoe. JABieHus XUMU4decKuMuInpeBpameHusIMu (MC — xumus). m
npupoje (2 1) npupozsl. Pusndeckue PacnioznaBanue u kinaccupuramnus GuU3nIecKux mp—L
SIBJICHUSA: MEXaHUYECKUE, SIBIICHUN : MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPHUYECKUX, cS/e-r.php
TETJIOBBIE, DJIEKTPUUECKUE, MAarHUTHBIX U CBETOBBIX. Caiit
MarHUTHBIC, CBETOBBIE, Hao0nronenue v onucanue GpU3NIECKUX SIBICHUN KOpITOpaIyu
3BYKOBBIE IPoccuiickuit
du3nyecKue ®U3NIECKUE BETUIUHBL. Onpejenenue HEHb I€NEHUs KAl M3MEPUTEILHOIO y4COHHK

BEJIMYHUHBI (2

1)

H3mepenue pusnaeckux
BennuuH. Ousnueckue
mpubopsl. [TorpemrHocts
U3MEPEHUH.
MexayHapoiHasi cUCTEMa
EIMHHIT

npubopa. UsmepeHne THHEHHBIX pa3MepoB Tel U
MPOMEKYTKOB BPEMEHHU C YUETOM MOIPEITHOCTEN.
N3mepenne 06b€éMa XKUIKOCTH U TBEPIOTO Tea.
W3mepenne TemMmnepaTypbsl IpH MOMOIIH KHUAKOCTHOTO
TEPMOMETPA U TaTINKa TEMIIEpaTypHl.

BrinonHeHrne TBOPYECKUX 3aJaHUM MO MOUCKY
Croco00B M3Mepe HUsI HEKOTOPBIX (PU3MIECKUX
XapaKTEepHUCTHK, HATPUMEDP Pa3MEPOB MaJIbIX OOBEKTOB
(Bosoc, MpoBOIJIOKA), yTaNEHHBIX

00BEKTOB, OOJIBIINX PACCTOSIHUM, MaJIbIX
MIPOMEKYTKOB BpeMeHH. O0CcyxeHNe TpeaiaracMbIx

https://rosuchebn
ik.ru/material/ele
ktronnye-
obrazovatelnye-
resursy-po-
fizike/

Caiit Equnas
koyutexmus [{OP

http://school-
collection.edu.ru/



https://lbz.ru/metodist/iumk/physics/e-r.php
https://lbz.ru/metodist/iumk/physics/e-r.php
https://lbz.ru/metodist/iumk/physics/e-r.php
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30

croco0oB

catalog/?&subjec
t[1=30

O0pa3oBaTeibH
s coLpanbHast
CeTh

EctecTBenHo-
HAY4YHBII
MeTo/
no3Hanus (2 )

Kak ¢usuka u gpyrue
€CTECTBCHHBIC HAYKH
M3y4aroT MPUPOLY.
EcTecTBEHHOHAaYYHBIM METOJ
MO3HAHUS: HAOJIOIeHHE,
MMOCTaHOB-Ka HAYYHOT'O
BONPOCA, BBIIBIKECHHUE
TUIOTE3, SKCIIEPUMEHT I10
MPOBEPKE TUIIOTES,
00bBsICHEHNE HAOII0IAEMOTO
siBieHus. Onucanue
(bu3nuecKux sIBICHUH C
IOMOMIIBIO MOJieJIeit

BriiBrkeHue rumnores, O0bSICHSIIOMIMX MTPOCTHIE
SIBIICHUS, HAIIPUMeED:

— IIOYEMY OCTAaHABJIMUBACTCA ABHKYULICCCS I10
TOPU3OHTAJILHON TOBEPXHOCTH TEJI0;

— IoYeMy B )KapKylo IIOTO/1y B CBETJION oJiex e
NpoXJaJHeu, 4eM B TEMHOM.

[TpennoxeHne crnoco6OB MPOBEPKU T'UIIOTES.
[TpoBeneHue uccienoBaHuUs MO MPOBEPKE KAKOW-ITHOO
TUIOTE3bl, HalpuUMep: AaJbHOCTh MOJIETA IIApHKA,
MyIIEHHOTO T'OPHU30HTAIBHO, TE€M OOJblIe, YeM
OoJIbIIIE BHICOTA ITYCKA.

[MocTpoenne mnpocredmux mojeneld (U3nIecKux
SABJICHUH (B BHUIIE PUCYHKOB WJIH CXEM), HaIlpUMeEp
NaJicHue MpeAMEeTa; IPSIMOINHEHOe

pacmpocTpaHeHHE CBETa

ttps://nsportal.r
u/shkola/fizika/li
brary/2019/02/18
elektronnye-
obrazovatelnye-
resursy-po-fizike

Pazgen 2. HepBOHa‘la.l'leble CBeICHUs O CTPOCHMH BelIECTBA

(5 9)

Ctpoenne
pemectna (1
)

ATOMBI U MOJIEKYJIBI, KX pa3-
Mepbl. OTBITHL,
JIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

HabnroneHne n MHTEpIpEeTanns OIMbITOB,
CBUIETENBCTBYIOMINX 00 ATOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C pac- TBOPEHUEM
pa3IMYHBIX BEHIECTB B BOJE.

OrneHka pa3MepoB aTOMOB U MOJIEKYJI C HCITOJIb30BAHUEM
¢oto- rpaduii, MOTy4EHHBIX HA ATOMHOM CHJIIOBOM
Mukpockone (ACM).Onpenenenne pa3MepoB MaJIbIX Tel



http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30

JABukenue

n
B3aMMO/JeHCTBH
€ YaCTHIl
BemecTBa (2 4)

JIBr>KeHHne 9acThIl
BemiecTBa. CBA3b CKOPOCTH
JIBH)KEHHUS YaCTHI] C
TeMIepaTypou.

BpoyHOBCKOE ABHKEHUE.
Huddysus. BzanmoneiictBue
YaCTHI] BEIIECTBa!
MPUTSHKEHNUE M OTTAIKWBAHHE

HaGnronenne n o0bsicHeHHE OPOYHOBCKOT'O JIBHKCHHUS
u siBieHUs Auddy3un.

[IpoBenenne n 0OBSICHEHHE OMBITOB 110 HAOIIOAEHUIO
TEIUIOBOT O PACIIMPEHHS Ta30B.

[IpoBenenne 1 0OBSICHEHUE OIBITOB II0
O00HAPYXEHHUIO CHIIMOJICKYJISIPHOTO TPUTSKEHUS

U OTTaJIKUBaHHUS

IArperaTHbie
COCTOSTHUSI
BemiecTBa (2

1)

ArperaTHbIE COCTOSTHUSA
BEIl[eCTBA: CTPOECHHE ra3oB,
JKUJIKOCTEH M TBEPIBIX
(KpucTaIUYeCcKuX) Tell.
BsaumocBs3bp Mexny
CBOMCTBaMH BENIECTB B
pa3HBIX arperaTHbIx
COCTOSTHHSIX B UX
ATOMHO-MOJEKYISAPHBIM
ctpoerueMm. OcobeHHOCTH
arperaT-HbIX COCTOSTHUM BOZIBI

Onucanue (C MCIOIB30BAaHUEM TNPOCTHIX MOJAENIEH)
OCHOBHBIX pa3JINYMi B CTPOEHUU Tra30B, KHUAKOCTEU U
TBEPABIX TEIL.

OOBbsACHEHME MAJIOU COKUMAEMOCTH JKUAKOCTEN U
TBEPABIX TEJI, 00JIBIION CKUMAEMOCTH T'a30B.
OOpbsicHeHue coxpaHeHus Gopmbl TBEPABIX TEN U
TEKY4EeCTU KUJIKOCTH.

IIpoBeneHue onbITOB, JOKA3bIBAOIINUX, YTO B TBEPAOM
COCTOSTHUM BOJIbI YaCTHIIBI HAXOASTCA B CpPElHEM
JaibIle Ipyr OoT Apyra(IJOTHOCTh MEHBIIIE), YeM B
JKAJIKOM.

YcTaHOBIEHNE B3aMMOCBS3U MEXy 0COOCHHOCTSIMU
arperaTHbIX COCTOSHUN BOJBI U CYIIECTBOBaHHEM
BoAHBIX opranu3moB(MC — 6uosorusi, reorpadus)

Pasznen 3. /Ipu:keHue u B3aumoaeiicteue e (21 )




Mexannueck
o€ IBHKEeHHE

Bw

MexaHn4yecKkoe JBUKEHUE.
PaBHOMEpHOE U HEpaBHOMED
Hoe aBmxeHue. CKoOpocTs.
CpenHssa cKopoCTh MpH He-
PaBHOMEpPHOM JIBM)KECHUHU.
Pacuér nytu u BpemeHu
JBUKCHHUS

HccnenoBanue paBHOMEPHOTO ABHKEHUS U
olpeJieJIeHuEe eronpu3HaKoB.

HabnroneHne HepaBHOMEPHOT'O JBW)XKEHUS U
oIpeJeleHUue erooTIMUYUNA OT paBHOMEPHOI'O
JBHKEHHUS.

Pemenue 3agau Ha ompeseneHue MyTH, CKOPOCTU U
BPEMEHH pABHOMEPHOTI'O IBI)KEHUS.

Amnanu3z rpa)MKOB 3aBHCUMOCTH IIyTH U CKOPOCTH OT
BpEeMEHU

Nnepumns,
macca,
MJIOTHOCTH

(49)

SIBnenue uHepnUu. 3aKOH
nHepuuu. Bzaumoneiictaue
TEJN KaK IPUYrNHA U3MEHEHUS
CKOpPOCTH JABUKEHUS TEl.

Macca kak Mepa UHEPTHOCTH
Tena. IImoTHOCTE BemiecTna.
CBs3b INIOTHOCTH C
KOJTUYECTBOM MOJEKYH B
equHuIle 00BEMA BEIECTBA

OOBsicCHEHHE U MPOTHO3UPOBAHUE SIBIICHUH,
00YCIIOBJIEHHBIX UHEPIUECH, HATIPUMED: YTO
MPOUCXOAUT MPU TOPMOKECHUHU HIIK PE3KOM MaHEBpPE
ABTOMOOMIJISA, TOYEMY HEBO3MOXXHO MTI'HOBEHHO
MPEKPaTUTh JIBUKESHHE Ha BEJIOCHUIIE/E UITH CAMOKATE U
T. A. [IpoBeieHne U aHAU3 OMBITOB, JEMOHCTPHUPYIOLINX
M3MEHEHHUE CKOPOCTH JIBMIKCHUS Tejla B pe3yJibTaTe
JICUCTBHS HA HETO IPYTUX TelL

Pemenue 3aau Ha onpejeaeHUe MacChl Teja, ero
00bEéMa MIIOTHOCTH.

IIpoBeneHue u aHAINU3 OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbh U3MEHEHHUS CKOPOCTH TElla OT €r0 Macchl
NpU B3auMoJeicTBUHU Ten. 3MepeHne Macchl Tena
pa3nmuaHBIMU ciocobamu. OnpeneneHre MIOTHOCTH Tena
B pe3yibTaTe M3MEPEHUS €T0 MacChl M 00BEMaA

Cuiaa. Buabl
cuii(14 )

Cuna Kak XapakTepHCTHKa
B3aumozercTBusa Tea. Cruna
yInpyroctu u 3akoH I'yka.
M3mepenue cuiisl ¢

W3ydenune B3aMMOJCHCTBUS KaK MPUYMHBI M3MEHEHUS
CKOPOCTH TEJIa MU ero ae(OopMaIii.

OmnucaHne peanbHBIX CHUTYallMi B3aMMOACHCTBHS TENI C
MIOMONIBIO MOJIEJIEH, B KOTOPBIX BBOAUTCS NOHATHUE U




TTOMOTIBIO TTHAMOMETPA.
SIBneHUE TATOTCHUS U CHJa
TsokecTu. CHila TSHKECTH Ha
JIpyrux miaHeTtax. Bec tena.
HeBecomocts. Crioxenue
CHJI, HAITPABJICHHBIX 110
OJTHOM MPSMOIi.
PaBHOAeWCTBYIOMIIAS CHUIT.
Cuna tpenus. Tpenue
CKOJIB)KECHUA U TPCHUEC
nokos. TpeHue B Ipupoae u
TEXHHUKE

n3o00pakeHue cuibl. M3ydeHne cuibl ynpyrocTH.
HccnegoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT
YUIMHEHUS] PE3UHOBOTO IIHYpa WU MPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 IpakTUYECKUX CUTyallui, B KOTOPBIX
MPOSIBIISIETCS JSHUCTBUE CUJIBI YyIIPYTOCTH (YIIPYTOCTh
Ms4a, KPOCCOBOK, BETOKJIEpEBa U JIp.).

AHanu3 cuTyalui, CBA3aHHBIX C SIBICHUEM TATOTECHUS.
OObsicHeHHe OpOMTAIBHOTO ABWKEHHUS IJIAHET C
HCITIOJIb30BAHUEM SABJICHUA TATOTCHUA W 3aKOHA MHECPUUU
(MC — actrponomus). I3amepenue Beca Tena c
MoOMOIIbi0 quHaMoMeTpa. O00CHOBaHKE 3TOTO cocoda
U3MEPEHHUS.

AHanu3 1 MOJIeTMpPOBAHUE SBJICHUS HEBECOMOCTH.
OKCIepUMEHTAIBLHOE TTOJIyYeHUE MPaBUila CI0KEHHS
CHJI, HAIIPaBJICHHBIX BAOJH OAHOW mpsamoi. OmpeneneHue
BEJIMYMHBI PABHOAEUCTBYIOLIEN CHIIL.

I/ISY‘ICHI/IC CHUJIBI TPEHUS CKOJIBXKECHUS U CUJIBI
TPEHUS ITOKOs.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS OT

BECa TElIau CBOMCTB TPYILIUXCS IOBEPXHOCTEM.

AHanu3 NpakKTUYECKUX CUTYyallli, B KOTOPBIX
MIPOSIBIISIETCSI AEHCTBHUE CHITBI TPEHHMSI, HCIIOJIB3YIOTCS
CrocoObI €€ YMEHBIIIEHUS WIN YBEIHNICHUS (KaTaHUe

Ha JIBDKaX, KOHbKaX, TOPMOKEHHE aBTOMOO IS,
WCIIOJIF30BaHNE MMOAIINITHUKOB, INIABAHUE BOIHBIX
JKUBOTHBIX U Ap.) (MC — 6uonorus).

Pemenne 3anau ¢ ucnonb3oBanueM (GopMmyn ais pacuéra
CHJIBI TSIKECTH, CUIIBI YIPYTOCTH, CUJIBI TPCHUS

Pa3nen 4. [laBiaenune TBEPABIX TeJ, :KHAKOCTEH H ra3oB (21 )




JdaBnenue.
Ilepenaua
JaBJIeHUS
TBEPABIMH
TeJaMu,
SKMJIKO CTSAMH
v razamu (3 1)

JaBnenue. CriocoObl
YMCHBIIICHUS U YBEITUYCHUS
napieHus. JlaBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS ra3aor
00BbEMa U TEMITEPATYPHI.
[lepenaya naBneHust TBEPABI-
MH TEJIaMH, JKUIKOCTSIMH U
razamu. 3akoH [lackas.
IIaeBMaTHuecKkyie MaIUHEI

Ananmu3 u 00BsICHCHHUE OIBITOB U MPAKTHICCKUX
CHUTYyaIlNii, B KOTOPBIX MPOSBISCTCS CHJIA

JIaBJICHUSI.

O6ocHOBaHME CIIOCOOOB YMEHBIICHHUS W YBEITHUCHUS
JaBlieHUs. M3ydeHue 3aBUCHMOCTH JJaBJICHUS T'a3a OT
00BéMa u TemnepaTypsl. M3ydeHue ocoOeHHOCTEH
mepeIaun JAaBiCHUS TBEPIBIMHU TEIaMU, KUIKOCTIMHU U
razamu. OGOCHOBaHUE PE3yJIbTATOB ONBITOB
0COOCHHOCTSAMH CTPOCHHSI BEIIECTBA B TBEPAOM, JKHIKOM
Y Ta3000pa3HOM COCTOSTHUAX.

DKCIepUMEHTaAIIBHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackans.Pemienue 3a1au Ha pacu€T 1aBIICHUS
TBEPAOrO TENA

JdaBienne
suakoctn (5
1)

3aBUCUMOCTD JaBJICHUS
JKUJIKOCTH OT II1yOUHBI
MOTPYKEHUS.
I'mppocratuueckuii
apaJioKc.

HccnenoBanue 3aBUCUMOCTH JaBIECHHUS XUJIKOCTH OT
TIYOMHBI TOIPY>KEHUS M TUIOTHOCTH JKUJIKOCTH.
HaGmronenne u o0bACHEHHE THAPOCTATHIECKOTO
napajgokcaHa ocHOBe 3akoHa [lackais.

Coobmaromuecst COCyIbl.
I'uppaBnnueckue
MEXaHU3MBI

N3ydeHne coobmarommxcst CoOCya0B.

Pemenue 3ana4 Ha pacuy€r AaBJICHUS )KUJIKOCTH.
OOpbsicHeHHe TPUHIUINA TEHCTBUS THAPABINYECKOTO
mpecca.

AHanu3 1 00BACHEHUE MPAKTHYECKUX CUTYAIHH,
JEMOHCTPHPY IOIINX MPOSBIIEHNE TaBICHUS KUIKOCTH U
3akoHa [lackass, HalpuMep MPOIECCOB B OPTaHU3ME IPH
rnyookoBogHOM HbIpsiHMH (MC — Ouosiornst)




AtmochepHO Atmocdepa 3emiu u OKcrnepuMeHTaIbHOe 0O0HApYXEHHE aTMOC(HEpHOTo

e JaBJieHUe aTMocdepHoe TaBJIeHUE. JaBJIeHHS. AHATIN3 U OOBSICHEHUE OIBITOB U

(6 9) [TpuunHbI CymIecTBOBaHUS MPaKTUYECKNUX CUTYaI[ul, CBI3aHHBIX C JIEUCTBHEM
BO3JYIIHOH 000JI0UKH aTMoc(epHOro JAaBJICHUSI.
3emutn. OnbiT Toppuyesm. OOBbsicHeHHE CylecTBOBaHMs aTMochepsl Ha 3eMie u
N3mepenue armocdepHoro HEKOTOPBIX IUIAHETaX UJM €€ OTCYTCTBHS Ha APYTHX
JaBJICHUS. mnanerax u Jlyne(MC — reorpadus, acTpoHOMUS).
3aBUCHUMOCTh aTMOC(EPHOT0 OOBbsicHeHHEe U3MEHEHUs TUIOTHOCTH aTMoc(hepsl ¢
JaBJICHHUA OT BBICOTHI BBICOTOM M 3aBUCUMOCTH aTMOCd)CpHOFO JaBJICHUA
Haja ypoBHeM Mopsi. [IpuOopsl | OT BBICOTHI.
JUTSE u3Mmepenust | Penrenue 3amgad Ha pacué€r atMochepHOro
atMOC(hepHOTO JaBICHHUS napieHus. I3ydeHue ycrpoicrsa

OGapoMeTpa-aHepouaa

HeiicTBue JleicTBrE XKUIKOCTH U rasa OKcnepUMeHTaJbHOe OOHApY)KeHHE NEHCTBUS KUIAKOCTH

JKUIKOCTH U Ha MOrpyKEHHOE B HUX TEJIO. | U Ta3aHa MOTPYKEHHOE B HUX TEJIO.

rasaHa Brrrankusaromas (apxumeno | OnpezneneHHe BHITAIKUBAIONIEH CHUIIBI, JeHCTBYIOMIEH

NOrpy:kéHHOeB | Ba) cuyia. 3aKOH ApxXuMena. Ha TEeJIO,MOTPY>XEHHOE B KUIKOCTb.

Hux TeJ1o (7 4)

IInaBanue Tem.
BosnyxomiaBanue

[IpoBenenne u 00CyXI€HHE OIBITOB,
JIEMOHCTPHUPYIOIUX 3aBUCHMOCTH BBITAJIKMBAIOIIEH
CHUJIbI, IEMCTBYIOLEN HA TEJIO B )KUIAKOCTHU, OT
00BEMa TOTrPy>KEHHON B )KUIKOCTH YACTH T€IAHU OT
MIJIOTHOCTH KUIKOCTH.

HccnenoBanne 3aBUCIMOCTH BEca TeJIa B BOZE

oT 00BEMaTIOTPYKEHHON B KHUIKOCTH YaCTH

Temna.

Pemrenue 3ama4 Ha npUMEHEHHE 3aKOHa ApXxuMena u
YCJIOBUS IIJIABAHUS TEJL

KoncrpyupoBanue apeomerpa uiu
KOHCTPYUPOBAHHE JIOAKHU U OINpEIEICHUE €€
Tpy30004BbEMHOCTH




Pa3ngen 5. Pagora u MoutHocThb. JHeprus (12 v)

PaGora u Mexanudeckas pabora. DKCIepUMEHTAIbHOE ONpeeieHnEe MEeXaHUYeCKOM
MOIIHOCTH (3 MomHOCTB paboThl CHIIBITSIKECTH TIPH TaJICHUHN TeJIa ¥ CUJIBI
q) TPEHHS IIPU PaBHOMEPHOM [TEpEMENSHUH TeJa 110
TOPU30HTAIBLHON TOBEPXHOCTH.
Pacuér MoniHOCTH, pa3BUBaeMoOi NMpH MoIbEME 1O
nectHulle. Pemenue 3amau Ha pacdyér MexaHHMYECKOH
paboOThl ¥ MOIIHOCTH
IIpocThie IIpocTeie MEXaHU3MBI: OmpeneneHne BBIUTPHINIA B CHUJIE MPOCTHIX
mexanusmbl (5 | pbruar, 00K, HAKJIOHHAs MEXaHH3MOB HaIllpuMepe pblyara, MOoABHKHOTO H
4) mrockocTs. IIpaBuio HETIOJIBUYKHOT'O OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
paBHOBECHS pblUuara. HccnenoBaHue ycinoBUsS PaBHOBECHS pbluara.
[IpumeHnenue npasumna OOHapyKeHHEe CBOMCTB IPOCTHIX MEXaHU3MOB B
paBHOBecHs phluara K OJIOKYy. | pa3JIMYHBIXUHCTPYMEHTAX U IPUCIIOCOOJICHUSX,
«30JI0TOE MPABUIION UCIIOJIB3YEMBIX B OBITY
mexanuku. KITJ] mpocTsix U TEXHMKE, a TaKXKe B )KUBBIX opranndMax (MC —
MexaHu3MoB. [Ipocteie OmoJtorus). DKCIepUMEHTATbHOE JOKA3aTENbCTBO
MEXaHU3MBbI B OBITY U paBeHCTBa paboT MpU MPUMEHEHHUH MTPOCTHIX
TeXHHKE. Ppraaru B Tene MEXaHU3MOB.
geJIoOBeKa Omnpenenenne KI1J] HaKJITOHHON TIIOCKOCTH.
Pemenne 3amad Ha NpUMEHEHHE MPABHIIA PaBHOBECHS
pbruara nHa pacuér KI1JI
Mexanuyecka | KuHermueckas n OKCTIepUMEHTAIBHOE ONpEIeNCHHE U3MEHEHUS

1 sueprus (4
1)

MOTEHINAIbHAS] YHEPTHUA.
IIpeBpanienue oHOTO BUA
MEXaHUYECKOW YHEPTHH B
IPyTOi. 3aKOH COXpaHCHUS
1 U3MEHEHHUS DHEPTUU B
MEXaHHKE

KMHETHUYECKOW M MOTEHLIMAIbHON YHEPTUHU Tesa IIPU €ro
CKaTBhIBAHUH MO HAKJIOHHOW MIOCKOCTH.

(I)OpMyJ'II/IpOBaHI/IG Ha OCHOBEC HCCJIICOOBAHHA 3aKOHa
COXpPaHCHUA MeXaHU9IeCKON OHEPIrUH.
O6Cy)KZ[GHI/I€ I'paHull IPUMCHUMOCTH 3aKOHA




COXPAaHCHUADHCPTUHU.

Pemenue 3amau ¢ MCIONb30BaHUEM 3aKOHA
COXpPAaHCHUA SHEPTUU

Pe3epn

Hoe BpeMms (3 4)

8 kuacc (68 u)

TemaTnueck OcHoOBHBIE BHABI JI€SITEILHOCTH DJIeKTPOHHBIE
. OcHoOBHOe cojiepKaHue
Hii 0/10K, ydyanmxcsi (Ha ypoBHe y4eOHBIX o0pa3oBaTtesb
TeMbI JeiicTBMIA) HbI€ pecypchbl
Pazgen 6. TemsioBble siBaeHust (28 ) Caiir
M37aTeNbCTBA
Ctpoenne OCHOBHBIE TTOJTOXEHUS HaGmronenne u WHTEpIpeTanus OIMBITOB, EMHOM
U CBOIicTBa MOJICKYJISIPHO-KUHETHYECKOW | CBUACTENHCTBYIOUIMX 00 aATOMHO-MOJIEKYJISIPHOM

pemiecTBa (7 4)

TEOPHH CTPOEHHUS BEIIeCTBA.
Macca u pazMepbl aTOMOB U
MoseKya. OmbITHI,
TIOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUSI
MOJIEKYJISIPHO-KHHE THYECKOH
TEOPUH.

Mogenu TBEPAOrO, )KUIAKOTO U
ra3000pa3HOr0 COCTOSHUN
BeuiectBa. Kpucrannuueckue
u amop(dHBIE TBEPIBIC TEna.

OOBsICHEHHE CBOWCTB ra3oB,
JKMAKOCTEN U TBEPABIX TEN
Ha OCHOBE ITOJI0KCHUI
MOJICKYJISIPHO-KHHETHICCKON

CTPOCHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM
pa3IUyYHBIX BELIECTB B BOJE.

Pemenne 3amay 1o OLIEHWBAHMIO KOJIWYECTBA ATOMOB WU
MOJIEKYJI B €JUHUIIE 00bEMa BEIIeCTBA.

AHanu3 TeKkcTa APEBHUX aTOMUCTOB (Hampumep,
tdparmenTa mosmel JIykpenus «O npupozae Bemen») ¢
M3JI0KEHUEM 000CHOBAaHUN aTOMHOM THIIOTE3BI
(cmpicioBOE uTeHHUE). O1eHKa YOSAUTEIPHOCTH ITHX
000CHOBaHMIA.

OO0ObsicHeHHEe OPOYHOBCKOTO JIBYKCHWS, SIBICHHS
audGy3uu U pa3auuni MEX1y HUMH HA OCHOBE
MTOJI0’KEHUH MOJIEKYIISIPHO-KHHETHYECKOH TEOpUH
CTPOCHHS BELIECTBA.

OO0BsICHEHNE OCHOBHBIX pa3JII/I‘II/Iﬁ B CTPOCHUH I'a30B,
H(HHKOCTCfI n TBépHLIX TCJI C UCIIOJIB30BAHUEM

https://Ibz.ru/met
odist/iumk/physi
cs/e-r.php

Caiit
KOPIIOpaLu
IPoccuiickuii
[yaeOHMK
https://rosuchebn
ik.ru/material/ele
ktronnye-
obrazovatelnye-

resursy-po-
fizike/



https://lbz.ru/metodist/iumk/physics/e-r.php
https://lbz.ru/metodist/iumk/physics/e-r.php
https://lbz.ru/metodist/iumk/physics/e-r.php
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

TCOpHH. CMaunBaHue u
KalmUJJIAPHBIC SABJICHUS .
Temnosoe pacminpeHue
Hn CXKaTue

TTOJIOKECHUH MOJEKYIIPHO-KHHETHICCKONU TCOPUHU
CTPOEHUSI BEILIECTBA.

[IpoBeneHrEe ONBITOB MO BBIPANUBAHUIO KPHCTAIIJIOB
MOBApEHHOM COJIM WJIK caxapa.

IIpoBenenue u 0OBICHCHUE OIBITOB,

JIEMOHCTPHUP YIOIIUX KATUJUIAPHBIC SIBICHUS U
SIBJICHHE CMauYuBaHUs.

OOBSICHEHHE POJTH KaTWJUIIPHBIX SIBJICHUHN JUTSI
MOCTYIIJICHUS BOABI B opraHu3m pacteHuit (MC —
OGuomnorus).

HaOnroaeHue, npoBeecHUE U OOBSICHEHUE OIMBITOB 10
HAOJTIOJICHUIO TEIUIOBOT'O0 PACIIMPEHHS ra30B,
JKUJIKOCTEH U TBEPABIX TEIL.

OO0bscHeHHne coXpaHeHUs 00bEMa TBEPIBIX TET,
TEKY4YeCTH KUAKOCTHU (B TOM YHCJIE, PA3HUIIBI B
TEKY4eCTH JUIS Pa3HBIX)KUJKOCTEN), TaBICHUS

rasa.

[IpoBeneHne OMBITOB, AEMOHCTPUPYIOMIUX 3aBUCHMOCTH
JIaBJICHUS BO3JyXa OT ero o0béMa U HarpeBaHUs HIIH
OXJaKIACHHUS,

U WX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJEKYISIPHOTO
YUCHUS. Anamm3z MIPaKTUIECKUX CUTyalui,
CBSI3aHHBIX CO CBOMCTBAMH Ta30B, JKHIKOCTCH H
TBEPABIX TEJ

Caiit Equnas
komteknus [{OP

http://school-
collection.edu.ru/

catalog/?&subjec
t[]1=30
O0pa3oBaTeibH
ast colaJibHas
ICETh
https://nsportal.r
u/shkola/fizika/li
brary/2019/02/18
elektronnye-
obrazovatelnye-
resursy-po-fizike

TennoBbie
npouecesi (21
q)

Temmneparypa. CBa3b
TEMIERTYPHI CO
CKOPOCTBIO TEIIIOBOTO
JIBMOKEHHUS YaCTHII.

BHyTpeHHsIs1 SHEPTHSL.
CnocoObI H3MEHEHUS

O6ocHOBaHHWE TPABWII U3MEPCHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHUS U
[IKaJI TEMIIe paTyphl.

Ha6monenne n 00bICHEHUE OIBITOB,
JIEMOHCTPHUPYIOMUX U3MEHEHNE BHYTPECHHEH YHEPTHH
TeJa B pe3yIbTaTe TEIUIONEepe1adu U paboThl



http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30

BHYTpPCHHEH DHEPTHUU:
TerJronepeaaya u
coBepieHne padoTel. Buasr
TeIIONEepEIaun:
TEIIONPOBOTHOCTb,
KOHBEKITHSI, U3JIyUYCHHUE.
KonndecTBO TEIIOTHI.

VY nenbHas TEMI0EMKOCTh
BelecTBa. TernaooOoMeH

U TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TENIIOBOTO
GasraHca.

IlnaBinenue u oTBEpAECBaHUE
KPUCTATITNYECKUX
BEIIECTB. Y JIeJIbHas

TETUI0Ta TUIaBJICHUS.
ITapoob6pa3oBanue

u KoHaeHcanus. Mcnapenue.
Kunenne. Y nenpHas Temiora
mapoobpazoBaHUA.
3aBUCHUMOCTH TEMIIEPATYPHI
KHIICHUS OT aTMOC(EPHOTO
naBlieHUs. BaXHOCTH
BO3IyXa.

DHeprus TOIIIHBA.

VY nenpHasiTEILIOTA
CTOpaHUsI.

[IpuHOUIBl paGOTH TEIIOBBIX
neurareneit. KIIJ TenmoBoro
JIBUTATEIIS.

TemnoBsie MBUTATETH U

BHCIIHHUX CHJI.

Habnronenne u 00bsicHEHUE OIBITOB, 0OCYXICHHE
MpaKTHYe-CKUX CUTYAIUH, JEMOHCTPUPYIOIIHAX
pa3IMYHBIC BUAHI TEIUIO- IEPEIAYH:
TETUTIOMPOBOIHOCTD, KOHBEKIIHIO, U3TyYCHHE.
HccnenoBanue siBneHus TeriooOMeHa NpU
CMEIIMBAHUH XOJIOHOU U TOPSTYCH BOJIBI.
Habnronenue ycTaHOBJIEHUS TEIIOBOI'O PaBHOBECHS
MEXAYTOpsiueil U XOJI0HOM BOIOM.

Ompenenenue (M3MepeHUE) KOTUISCTBA TEILJIOTHI,
MOJy4YEHHOT0BOJI0# MPH TEII000MEeHe C HarpeThiM
MCTANIMYECCKUM HUJIMHIAPOM.

Omnpenenenne (M3MepeHNE) YACIbHON TEIIOEMKOCTH
BelecTBa. Pemenne 3amad, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIO-THl U TEIIOEMKOCTH IPH
TermI000MeHe.

AHanmu3 cuTyanuil IpaKTHIeCcKOro NCTI0JIb30BaHUS
TETJIOBBIX CBOMCTB BEIIECTB M MAaTEPHAJIOB, HAIlpUMeEp B
HeNsX dHeprocde peskeHus: TeII0U3 0N,
3HEeprocOeperarIIne KPoIi, TEPMOAKKYMYJISTOPHL U T.
II.

HaGmronenue siBIeHnit HCTIapeHus] 1 KOHICHCAIIHH.
HccnenoBanue mpoiiecca NCHapeHUs Pa3IMIHBIX
)kuakocTeit. O0bsICHEHNE SBJICHUI UCTIApCHUS U
KOHJICHCAIINM Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YICHUS.

HabntoneHne u 00bsICHEHHE MpoIecca KUTICHUS, B

TOM YHUCJIC3aBHCHMOCTH TEMIIEPATYPHI KUIICHHS OT
TABIICHUS.

Ompenenenne (M3MepeHNE) OTHOCUTEIBHON BIIAXKHOCTH
Bo3yxa. HaOmroeHune npomecca miiaBiIeHUs




3amuTa 0pr>i<a}01uef/'1 CpCAabl. KPpUCTAJLNIMYCCKOI'0O BE€UICCTBA, HAITPUMED JibJA.

3aKOH COXpaHEHUs U CpaBHEHHE MPOLIECCOB MIABJICHUS

Tpe- BpallleHUust KPUCTAJUIMYECKUX TE€JIU Pa3MsTdeHUs IIPU

SHEPruu B HarpeBaHUH aMOP(HBIX TEJ.

MEXaHUYECKUX U Omnpenenenne (M3MepeHNe) yAeNbHON TEIIOTH TUIABIICHUS

TETJIOBBIX IIpoIeccax apaa. OObsICHEHHE SIBJICHUH TUTABJICHUS U
KpUCTAJUIM3allud Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHUSI.

PCHJCHI/IC 3a1a4, CBA3aHHBIX C BBIYMCJIICHUCM
KOJIMYECTBA TEILJIO-ThI B IIPOIIeccaxX TeIUIONepe1adu
HpI/I IIJIaBJICHUU U KpI/ICTaJ'[J'[I/ISaI_II/II/I, chapeHI/m nu
KOHJICHCAIlHH.

AHanu3 cuTyanuii IpakTHIEeCKOro NPUMEHCHUS
SIBIICHUN TIJIaBJICHUSA U KPUCTAJUIM3AIIUH, HAIIPUMED,
MOJIy4eHUE CBEPX-YUCTHIX MaTepHaJioB, COJIeBas
Tpernka u ap.

AHanu3 paboThl U 00BSICHEHHE NMPUHLINIA ACHCTBUS
TEIJIOBOT'O IBUTATENIS.

Brraucienne kKoaudecTBa TEIIOTHI, BBIIEISIOMIETOCS
NpU CrOpaHUHU Pa3IMYHBIX BUAOB ToIuBa, u KII]
JBUTATENA.

OO6cyxIeHHne YKOJIOTHIECKHUX MMOCIEeACTBUH
WCIIOTB30BAHUS JBUTATENICH BHYTPEHHETO CTOPAHMUS,
TEIJIOBBIX M rugpodiekTpoctannuii (MC — skonorus,
XUMUS)

Pa3zgen 7. DaexkTpuyeckne U MarHuTHbIe sipjienust (37 4)

DnexkTpuueckn | DieKTpu3auus Tein. Jsa HabnroneHne u nmpoBeeHUE OMBITOB I10
e3apsabl. pOaanIeKTPUIECKUX SIEKTPU3ALUYU TENIPHU CONPUKOCHOBEHHUU U
3apsisKeHHBIE 3apsA0B. MHAYKIUEH.




Teaa BzaumopeiictBue HaGnronenune u 00bSICHEHNE B3aUMOCHCTBUS
H X 3apsHKCHHBIX Tell. 3aKOH OTHOMMEHHO U Pa3HOUMEHHO 3aPsKCHHBIX TEIl.
B3aumopeiicte | Kynona. OOBsiCHCHUE MPUHITUITA JSUCTBUS 3JICKTPOCKOIIA.
ue (7 4) DNeKTpUUYECcKoe IoJe. OOBbsicHEHHE SIBICHUN 3JIEKTPHU3ALUHN MPH
[TpuHIUT CyTIepIO3UIIHT COTIPUKOCHOBECHUU TEJT U UHAYKITUECH C
SJICKTPUICCKUX TTOJICH. KCIT0JIb30BaHUEM 3HAHUIA O HOCUTEIISAX
Hocurenn snexkTpudecKux 3JICKTPUYCCKHUX 3aPsIJIOB B BEIIIECTRE.
3apsiJIoB. DJIEMEHTApHBIN Pacno3naBanue u 00bsICHEHHE SBICHUMN
JJICKTPUYCCKUH 3apsi. 3JICKTPU3AIMU B MO- BCCIHEBHOMN KHU3HU.
CrpoeHue aToma. HaGntonenre u oObsCHEHHWE ONBITOB, MIUTFOCTPUPYIOIIUX
[TpoBOomHUKY U 3aKOH COXPaHCHHMS JICKTPUICCKOTO 3apsa.
IUDJIEKTPUKU. 3aKOH Ha6nionenue ompITOB MO MOACTHPOBAHUIO CHUIOBBIX
COXpaHEHHUS IIEKTPUIECKOTO JUHUN AIEKTPUIECKOTO OIS
3apsia HccnenoBanue AeicTBUS 3JIEKTPUUECKOrO IOJS Ha
MPOBOJIHUKHU U TUAJIEKTPUKHU
ITocTostHHBII DNEeKTPUUECKUU TOK. HaGmroneHne pa3nuuHbIX BUIOB JEHCTBUS
JIeKTPUYEeCK VYcnoBus cyniecTBOBaHHS AJEKTPUYECKOTO TOKA U OOHAPY)KEHUE ITHX BHIIOB

uiiTok (20 4)

3JIEKTPUYIECKOrO TOKA.
HMcTouHUKH TTOCTOSTHHOTO
TOoKa. JlercTBHUsA
SIIEKTPUIECKOTO TOKa
(TemoBOE, XMMHYECKOE,
MarHUTHOE). DJIEKTPUIECKUNA
TOK B )KHJIKOCTSIX M ra3ax.
Onekrpuueckas menb. Cria
TOKa. DIIEKTPUISCKOE
HampsHKCHUEC.
ConporuBiieHue
MPOBOJHUKA. Y AEIBHOE

JIEeUCTBUS B OBCEAHEBHOM )KU3HU.

COopka ¥ HCIIBITAHUE IEKTPUYECKON Ienu
MTOCTOSIHHOT O TOKA.

M3mMmepeHre cuitbl TOKa aMIIEPMETPOM.
M3mMmepeHne 3JIeKTpUYECKOr0 HAMPSHKEHUS
BOJIbTMETpPOM. [IpoBenenne u 00bsICHEHNE OIBITOB,
JIEMOHCTPHUPYIOIMINX 3aBUCHMOCTH JIEKTPUIECKOTO
COTIPOTHBIIEHUSI NPOBOJHUKA OT €ro JJINHEI,
TIJTOIIA/IH TTOTIEPEYHOT0 CEUEHHSI M MaTepHala.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA,
MIPOTEKAIOIIEr0 Yepe3 Pe3uCTOp, OT CONMPOTHUBICHUS
pe3ucropa u HalpsKEHUS

Ha PE3UCTOPE.




COTNIPOTHBIICHUE BEIIECTBA.
3akoH OMa 171 ydacTka
nenu. [TocnenoBarensHoOe

U MapajuieNbHOe COeIMHEHUE
TIPOBOJTHUKOB.

Pabora u MomHOCTB
AIEKTPUUYECKOro TOKa. 3aKOH
Jxoyns—Jlenna.
DIEKTPONPOBOJ- Ka U
MOTPEOUTENN DIIEKTPUIECKOM
SHEPTHUHU B OBITY.

KopoTkoe 3aMbikaHue

IIpoBepka npaBuia CIOKEHUS HANIPSI)KEHUN TPU
MOCJIEA0BATEIBHOM COEUHEHUN IBYX PE3UCTOPOB.
IIpoBepka mpaBumia Jyisi CHIBI TOKa MPHU
napaieJIbHOM COSJUHEHUM PE3UCTOPOB.

AHanu3 cuTyalui MociIeq0BaTeIbHOIO U
MapaieIbHOT O COEAMHEHUS TPOBOJHUKOB B
JIOMAIIHUX AJIEKTPUUECKUX CETSX.

Pemenne 3anau ¢ ucnosnp3oBaHueM 3akoHa OMa u
(opmyn pacuéra 3MEKTPUUECKOTO CONMPOTUBIICHUS MPH
MOCJIEIOBATEIbHOM U MapajijieIbHOM COSIMHEHUU
MPOBOJTHUKOB.

Ompenenenne paboTHl 3MEKTPUUECKOTO TOKa,
MPOTEKAIOIEr 0 YePe3 PE3UCTOP.

OmnpeneneHre MOLUHOCTH 3JEKTPUUECKOro TOKa,
BBIJIEIIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa 4epe3
JAaMIOYKYOT HaIllpsKEHUS Ha Hel.

Omnpenenenue KIIJ] narpeBarens.

HccnenoBanue mpeobpa3oBaHus SHEPTUH MPH

noasEMeE Tpy3a’JIeKTPOJIBUTATEIIEM.

OO0OpbsicHeHHe yCTPOICTBAa M MPHUHIUIIA JTEUCTBUS
JOMAITHUX 3JIEKTPOHATPEBATEIBHBIX TPUOOPOB.
OO0bsicHeHHe MPUYUH KOPOTKOTO 3aMBIKAHUS H
NPUHIMIIA IEUCTBUS MIIABKUX NPEAOXPAHUTEIICH.
Pemrenue 3anad ¢ ucnonbs3oBanueM 3akoHa JHKoynss—
Jlenna. HaGmoneHue BO3SHUKHOBEHUS 3JIEKTPUIECKOTO
TOKA B JKMJI- KOCTH

MarauTHbI
e SIBJICHUSA

ITocTOssHHBIE MAarHUTHI.
BzaummonaeiicTBue

I/ICCJ'IG,I[OBaHI/IG MAr"HuTHOIro B3aHMOlIeI>’ICTBI/I$[
IIOCTOAHHBIX MAIrHUTOB.




(6w)

HOCTOSIHHBIX MAarHUTOB.
MarnauTtHOE 1oJIE.
MarnauTtHoe 110J1e 3eMIN U €T0
3HAUYEHHUE JUIS KU3HHA

Ha 3emiie. OnbIT DpceTena.
MarsurHoe mnoiie
3JIEKTPUICCKOTO TOKA.
IIpumenenue
3HeKTpOMaFHI/ITOB B TCXHHUKEC.

JeiicTBue MarHUTHOrO MOJISt
Ha MPOBOJIHUK C TOKOM.
OneKTpoABUTATETh
IIOCTOSIHHOT'O TOKa.
Hcnonb3zoBanue
3JIEKTPOJBUIaTENeH B
TEXHUUYECKUX YCTPOMCTBAX
U Ha TPAHCIOPTE

H3yueHne MarauTHOTO TOJIS IIOCTOSTHHBIX
MAarHUTOB IIPU UX OOBETUHCHUH U Pa3JICICHUU.
[IpoBeneHrEe OMBITOB MO BH3YaJIM3AlUU IO
[MOCTOSIHHBIX MATHUTOB.

H3ydeHue siBJICHUS HAMarHHYHUBaHUS BEIICCTRA.
UccnenoBanue AeicTBUS IIEKTPUUECKOrO TOKa HA
MAarHUTHYIO CTPEJIKY.

HpOBe[[eHI/Ie OIIBITOB, JEMOHCTPHUPYIOIIUX
3aBUCHUMOCTh CHIJIBI BSaHMO)ICﬁCTBHﬂ KaTymku ¢
TOKOM M MarduTa OT CHJIbI U Ha- MpaBJICHUA TOKa B

KaTyIIKe.
Ananu3 cuTyauuii  IPaKTUYECKOTO  IMPUMEHEHUs
3JIEKTPOMAarHuTOB (B OBITOBBIX  TEXHHUYECKHX

yCTpOHCTBaX, IPOMBIIIIEHHOCTH, MEAULIMHE).
W3ydyenue neicTBUS MarHMTHOI'O IIOJISL HA IIPOBOJHUK C
TOKOM. MI3yueHue neicTBUs 3JIEKTPOABUTATES.
N3mepenue KII/] anexkTpoaBuraTeIbHOM yCTaHOBKH.
PacrioznaBaHue u aHanu3 pa3IMYHBIX NPUMEHEHUM
3JIEKTpOABUTATENEH (TPAHCIIOPT, OBITOBEIC
ycTpo¥cTBa U 1p.)

DJIeKTPpOMArH
UT- Hasl
uHaykuust (4
)

OI1BITEL ®Dapanes.
SIBnenue
3JIEKTPOMAarHUTHOM
WHAYKLIWH. IlpaBusno
Jlenua.

Onexrporenepatop. CrocoOsr
MTOJTYYCHHSI DIICKTPUIECKOM
SHEPTruH. DJIEKTPOCTAHLIHH
Ha BO300HOBJISIEMBIX

OMBITH IO UCCIEOBAHUIO SBICHUS IJIEKTPOMATHUTHON
WHIYK W UCCIeNOBaHUE N3MEHCHUN 3HAUCHUS U
HampaBJCHHUS WHIYKIIMOHHOTO TOKa




HUCTOYHUKAX DHECPTrUuHn

PesepBHoe Bpems (3 1)

9 kaacc (102 u)

H CIOCO0bI ero
omucanus (10 )

Cucrema orcuéra.
OTHOCHUTEIBHOCTH

MCXaHHUYCCKOI'O IBH>KCHMUS.

PaBHomepHOE

IPSMOJIHHEHHOE JABHXKCHHUC.

€paBHOMEPHOC

IPSMOJIHHEHHOS JABHXKCHHC.
PCAHASA U MTHOBCHHAA
CKOpPOCTh TCJIa IIPHU HCPABHO-

MPUMEHUMOCTH MOJIENTH «MaTepuajbHas Toukay. OnucaHue
IMEXaHUYECKOTO BIKECHHUS PA3IIMYHBIMH CIIOCOOAMH
(ypaBHeHue, Tabnuna, rpadyk). AHAIN3 KU3HEHHBIX
CUTyaIyii, B KOTOPBIX MIPOSIBISIETCSI OTHOCUTEIBEHOCTD
MeXxaHW4IecKoro ABmKeHns. Habnronenne MexaHmaeckoro
ITBYDKEHUSI Tella OTHOCUTEIBHO PA3HBIX T OTCUETA.
ICpaBHeHMeE 1yTei U TpaeKTOPHIl IBMKEHHUS OHOTO M TOTO XKe

TemaTuyecku OcHOBHOE cofep:KaHue OcHOBHBIE BHbI JeITEJbHOCTH YYAIIUXCS DJIeKTPOHHBIE
i 00K, TeMa (Ha ypoBHe Yy4eOHBIX AelicTBHIA) (uudposbie)odpa
oBaTelIbHbIE
pecypchbl
Paznen 8. Mexanuueckue sipiaenus (40 u) Caiir
Mexanuueckoe | MexaHnueckoe ABHIKeHMe. |AHAIN3 U 00CYXKIEHHE Pa3INYHbIX IPUMEPOB M31aTCILCTBA
IIBMKEHHE MarepuanpHasi TOUYKa. IMeXaHH4YeCKOoro JBmkeHus. O0CyKaeHHEe TPAHUIL BTHOM

https://Ibz.ru/met
odist/iumk/physi
cs/e-r.php

Caiir
KOPITOpALNH
IPoccuiickmii
[yaeOHUK



https://lbz.ru/metodist/iumk/physics/e-r.php
https://lbz.ru/metodist/iumk/physics/e-r.php
https://lbz.ru/metodist/iumk/physics/e-r.php

MEpPHOM JBIM)KEHUH.
YckopeHue.
PaBHOYyCKOpEeHHOE

NPSAMOJHHEHHOE JABHIXXCHHC.

BOOOHOE MajeHue.
Omnsitel [Nanunes.
PaBHOMepHOE ABMXKEHUE
o okpyxHocTH. Ilepuon
Y 4acToTa oOpalieHus.
JluneitHas u yriosas
CKOPOCTH.
IleHTpOCTpEMUTEIBHOE
YCKOpEHHEe

[Tesla OTHOCUTENBHO Pa3HBIX TEJ OTCUETa. AHAIN3 TEKCTA
[Canuiest 00 OTHOCUTENFHOCTH IBU)KEHHUS; BHITIOIIHEHNE
BaJaHui 10 TeKCTy (cMbIcioBoe uTenue). OnpeneneHue
CpenHel CKOPOCTH CKOJIBKEHHSI OpyCKa MM JABMYKEHHS
[IapyKa [0 HAaKJIIOHHOH IIOCKOCTH. AHAJIU3 U 00CYKAEHHE
cioco0oB MPUOMKEHHOTO ONpeeNIeHNs] MTHOBEHHOM
ckopoctu. OnpeseneHre CKOPOCTH PABHOMEPHOT'O ABMKCHUS
(1mapuka B KHUAKOCTH, MOJENHN 3JIEKTPHIECKOTO aBTOMOOHIIS
M T. 11.). Onpenenenue MyTH, MPOHIEHHOTO 33 JaHHBIN
MPOMEXYTOK BPEMEHH, ¥ CKOPOCTH Telia 110 rpaduKy
BaBUCUMOCTH ITYTH PABHOMEPHOI'O IBWKEHUS OT BPEMEHH.
(O0cyxieHre BO3MOXKHBIX IIPUHIIMIIOB JICHCTBUSI IPUOOPOB,
M3MEPSIIOINX CKOPOCTh (CIIHIOMETPOB). Brruncinenue nmytu
1 CKOPOCTH IIPH PaBHOYCKOPEHHOM IIPSIMO- JIMHEHHOM
InBH>KeHUH Tesa. OnpenelieHue MpoHASHHOr0 IyTH U
[YCKOpEeHHUs JBMKEHHS Tesa Mo rpaduky 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'0 IPSMO- JTUHEHHOT O
IMBYDKEHUS Tela oT BpeMeHH. OnpeneneHne yCKOPeHHs
TeJla MpH PaBHOYCKOPEHHOM JBW)KE HUH IO HaKJIOHHOU
MI0CKOCTH. V3MepeHune neproaa u 4acToThl 00pameHus
resia o OKpyKHOCTH. OmpeesieHue CKOPOCTH
[PABHOMEPHOT'O IBW)KEHUS TENaro OKpYXXHOCTH. Pemenune
Bajad Ha onpenesieHHe KHHEMAaTHYECKUX XapaKTePH CTHK
IMEXaHHYECKOTO JBH)KCHHS Pa3IUYHBIX BHJIOB.
IPacriosHaBanue 1 MpUOIMKEHHOE ONMKCAHNE Pa3TMIHBIX
BHLJIOB MEXaHUIECKOTO JBIMXEHHUSI B IPUPOJIE U TEXHUKE
(Ha mprMepax cBOOOTHO MaAAIOIINX T, ABIKCHUS
PKHBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEICTB U

p.)

https://rosuchebn
ik.ru/material/ele
ktronnye-
obrazovatelnye-
resursy-po-
fizike/

Caiit Equnas
komteknus [{OP

http://school-
collection.edu.ru/

catalog/?&subjec
t[]1=30
O0pazoBaTenbH
ast coraJibHas
ICCTh
https://nsportal.r
u/shkola/fizika/li
brary/2019/02/18
elektronnye-
obrazovatelnye-
resursy-po-fizike



https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30
http://school-collection.edu.ru/catalog/?&subject%5b%5d=30

B3anmoneiictBue
e (20 v)

IlepBrIit 3aK0H
Herorona. Bropoit
3akoH HproToHa.

Tpetnii 3aKoH
Herorona. IpuHuun
CYTNEPITO3UITAU CHUIT.

Cuna ynpyrocTu. 3aKkoH
T'yka. Cuna Tpenus: cuia
TPEHUsI CKOJBXKCHHUS, CHUJTa
TPEHHUS ITOKOS, APYTrue
BI/IJII)ITpeHI/ISI.

Cuina Ts>KeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
YckopeHnue cBOOOIHOTO
najaeHus. /J[BuxeHue
IJIaHET

Bokpyr Comana. IlepBas
KOCMHYECKasi CKOPOCTB.
HeBecomocTs
neperpysku. PapHoBecue
MAaTEpUaIbHONW TOUYKHU.
AOCOIIOTHO TBEPAOETENO.
PaBHOBecue TBEpAOro TENA
C 3aKPEIIEHHON OChIO
BpaiieHusi. MOMEHT CHUJIBI.
LlenTp TsKECTH

Habmronenue n o0CyXeHHE ONIBITOB C JIBUYKEHUEM
TeJla IPY YMEHBIICHUH BIUSHUS JPYTHX TEI,
MPENATCTBYIOINX JBHXE HUIO.

Amnanus Texcta ['anunes c onucanuem
MBICJIEHHOTO 9KCTIEpH MEHTa, 000CHOBHIBAIOIIIETO
3aKOH MHEPLHH; BBIIIOJIHEHNE 3aJaHUMN 110 TEKCTY
(cMBICIIOBOE UTEHUE).

OO6cyxaeHne BO3MOXKHOCTH BBITTOJTHEHUS
3aKOHa HMHCPHHUB Pa3JIMYHBIX CUCTEMAX oTcuéra.

HaOmonenne n 00CyXAeHUEe MEXaHUY €CKHX
SIBJIEHUH, IPO-UCXOSIIIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHO- MEPHOM U YCKOPEHHOM
JOBW)KEHUHM OTHOCHTENBHO KaOHHeTa pU3HKH.

JlelicTBus ¢ BEKTOpaMU CHJI: BBIIOJIHEHHE 3aJaHUI
10 CJI0K€ HUIO U BEIYUTAHUIO BEKTOPOB.

HabnroneHne w/uinu mpoBelieHUe OIBITOB,
JEMOHCTPHPYIOIHUX 3aBUCUMOCTh YCKOPEHHS TeJIa OT
MIPUIOKEHHON K HEMY CHJIBI U MacChl TeJa.

AHanu3 U 00bsICHEHHE SABJIEHHI C HMCIIOJb30BaHUEM
BTOpOrosakoHa HrerotoHa.

Pemenne 3amad ¢ UCIIONIB30BAHHEM BTOPOTO
3akoHa HproTOHAM MpaBHUiIa CIIOKEHUS CHII.

Omnpenenenne XECTKOCTH MPYKUHBI.

Ananmm3 cuTyanuii, B KOTOPBIX HAOIIOIAaf0TCS
yrpyrue aeopmanun, 1 UX oObsICHEHHE C
HCTOIb30BaHUEeM 3aKkoHa ['yka.

Pemenue 3amau ¢ ncnonb3oBanneM 3akoHa ['yka.

HccmemoBaHue 3aBUCUMOCTH CHITBI TPEHUS
CKOJIbKEHHUS

OT CHJIBI HOpMaJIbHOTO aaBicHus. OOCyXKJIeHHE




pe3yabTaTOBUCCIIETOBAHUS.

Omnpenenenne ko3 unrenta TpeHus
CKOJIbXeHus. I3mepeHue cuibsl TpeHus OKOos.

Pemenue 3a1au ¢ ucnonb30BaHuEeM (QOPMYITBI IS
CHJIBI TPEHUS CKOJIBKEHHSI.

AHanu3 ABMKEHUS TeJ TOJIBKO 0] IeHCTBUEM
CHJIBI TSIK€CTH — CBOOOIHOTO TaJICHMUSI.

OOBbsiCHEHHE HE3aBUCHUMOCTH YCKOpPEHHUs
CBOOOJHOIO MaJEHUsOT MacChl Tena.

OHCHKa BCIIMYUHBI CUJIBI TATOTCHMUA,
JIeNCTBYIONIEH MEXAy IBYMS TeJIaMHU (IJIs1 pa3HbIX
Macc).

AHanu3 IBW)KEHUS HEOSCHBIX Tel MOA NeHCTBHEM
CHJIBI TSTOTEHUSI (C UCIIOIB30BAHUEM
JOIOJTHUTEIbHBIX HCTOYHUKOB MH(OPMALIH).

Pemenue 3amay ¢ HCHOJB30BAHMEM  3aKOHA
BCEMHUPHOI0 TATOTEHUS U POPMYIIBI I pacd&Ta CHIIbI
TSYKECTH.

AHanu3 OpPUTMHAJILHOTO TEKCTa, OIMCHIBAIOIIETO
MPOSIBJICHUST ~ 3aKOHA BCEMUPHOTO TATOTEHUS,
BBITIOJIHEHUE  3aJ@Huii MO TEKCTy (CMBICIOBOE
qTEHHE).

HaGmtonenne u 00CyXICHIE OMBITOB TIO
M3MCHEHHUIO Beca TeJalpu YCKOPSHHOM JBHKEHUH.

AHanu3 ycnoBUil BO3HUKHOBEHUS
HEBECOMOCTH U Tepe-TPy3KH.

Pemenne 3amau Ha ompeneneHre Beca Tela B
Pa3IUYHBIX YCIOBUSX.

AHanmm3 cuit, TeCTBYIOIHUX Ha TEJO, TOKOSAIIeecs
Ha ontope. OnpeieIcHUE IEHTPA TSIKECTH




Pa3JIMYHBbIX TCJI

3aKoHbI
coxpanenus (10 4)

Nmnynsc Tena.
HN3meHeHne ummyJibca.
Nmnynbce cunsl. 3aKk0H
COXpaHEHMs UMITyJIbca.
PeakTuBHOE NBUKEHHUE.
MexaHudeckas paboTa u
MoOHIIHOCTh. Pabora cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUU U
paboTsI.

IToreHuuanpHas sHEeprus
Tena, MOJHATOr0 Hal
MOBEPX HOCTBHIO 3€MJIH.
IToreHuyanp Hast SHEPTUS
C)KaTOM MPYKUHBI.

Kunernueckast sHeprus.
TeopeMa 0 KUHETUYECKOU
SHEPTHH.

3aK0H COXpaHEHUS
MEXaHUYECKOM IHEPTUU

Hab6mronenue n o0cyX1eHHE ONBITOB,
JIEMOHCTPHUPYIOIMIUX NIepeady UMITYJIbCa IIPH
B3aMMOJICHCTBUH T, 3aKOH COXPaHEHUS UMITYJIbCa
MpY a0COJIFOTHO YIIPYT'OM M HEYTIPYTrOM
B3aMMOJIEHCTBUU TEJI.

AHanu3 cuTyaluil B OKpYy >Karoliei >Ku3Hu ¢
HMCTOJIb30BaHUEM 3aKOHA COXPAHEHHS UMITyJIbCa.

Pacrio3naBanue sSIBJIICHUS PEAKTUBHOI'O JBUXKXCHUSA B
npuponeu texuuke (MC — Guomnorus).

IIpumeHeHne 3aKOHa COXPAaHEHMsI UMITYJIbCa
JUIsL pacy€Ta pe3ynbTaTOB B3aUMOJEHUCTBUSI TEI
(Ha mpuMepax HEyNpyroro B3aUMOJCHCTBUS,
YIPYTOro LEHTPaJIbHOIO0 B3aUMOACHCTBUS ABYX
OJIMHAKOBBIX T€JI, OJHO U3 KOTOPBIX HEIOJ
BUIKHO).

Pemenue 3anau ¢ UCIIOIB30BaHUEM 3aKOHA
COXpPaHEHMsI UM-ITyJIbCa.

Omnpenenenne paboTHl CHIBI YIPYTOCTH MPH MOOBEME
rpy3ac HCIOIb30BAHNEM HETIOJBHXHOTO M MOABIKHOTO
6JIOKOB.

N3mepeHne MOITHOCTH.

N3mepeHue noTeHUUANbHON 3HEPTUM YIPYrO
nedopMUpOBaH-HOM MPY>KUHBI.

W3mepenne KHHETHYECKOH 3HEPTHH Tella MO JJINHE
TOPMO3HOTOIIYTH.

OKcTepuMeHTaIbHOE CpaBHEHHE W3MEHEHUS
MOTEHIMAJIbHON U KHUHETUYECKON SHEpPrui Telia mpu
JIBHKCHHH 110 HAKJIOHHOM IIJIOCKOCTH.




OKcrepUMeHTalbHas IPOBEPKA 3aKOHA COXPAaHEHUS
MEXaHUYECKOI SHEepTUH IPHU CBOOOTHOM ITa/ICHUH.
IIpuMmeHeHHe 3aKOHA COXpAaHEHUs
MEXaHUYECKOH PHEPTUM JIs pacuéra
MOTEHIMAIbHON U KMHETHYECKOM »Heprui rena.
Pemenue 3amad ¢ uCoabp30BaHUEM 3aKOHA
COXpaHEHMs] MEXaHUYECKOU SHEepTrUu

Pa3zgen 9. Mexanuuyeckue Kojie6anusi u BOJHbI (15 )

Mexanuyeckn KonebarenbHOE NBUXKEHHE. HaGnronenue koneOaHuid MO NEHCTBHEM CHII TSIKECTH
e kosiedanus (7 OCHOBHBIC XapaKTEPUCTUKHU |U YIPYy-TOCTH U 0OHapyKEeHHUE MOJ00HBIX KoJieOaHUH B
) KonebaHuil: nepuon, OKpY’KarolleM MUDE.
4acToTa, aAMIJIUTY/A. Amnanu3 xonebaHu rpy3a Ha HUTH U Ha Py KUHE.
Maremarnueckuii u OmnpeneneHne 4aCTOTH KoiaeOaHU MaTeMaTHUYECKOTO U
NPy KUHHBIN MasgTHUKHU. MNPYXHMHHOT'O MasiTHHKOB.

IIpeBpatmienue >HEPTUH IPU Hab6nronenue u o0bsicHEHHE SIBICHUST pe30HAaHCa.
Kosie0aTelbHOM ABMXKeHHH. | lccienoBanrue 3aBUCMMOCTH Meproja KoyieOaHui

3aTyxaromiue KojaebaHusl. MOJIBEIEHHOT'O K HUTHU I'py3a OT JJIMUHBI HUTH.
BriHyXIEeHHBIE [IpoBepka HE3aBUCUMOCTH Tepuoja KoiebaHwmid
kosiebanus. Pezonanc rpy3a, MOABE-€HHOTO K JIEHTE, OT MaccChl I'py3a.

Hab6mtoneHne u 00CyXICHHE OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCHMOCTh TIEPHOAA
KoJIeOaHHH MPYXKUHHOTO MasTHHKAOT MacChl
rpy3a ¥ )XECTKOCTH MPY>KHHBL.

[IpuMeHeHNe MaTeMaTHYeCKOro ¥ IPYKUHHOTO
MasTHUKOB

B KauecTBEe MOJIeNeH I OnicaHus KoyebaHni B
OKPY>KaroIIeM MUpeE.

Pemenne 3a1a4, CBI3aHHBIX C BEIYUCICHUEM HIIH
OIIEHKOH YacTOTHI (IIeprojia) KouebaHun




Mexannveckue CBoiicTBa MEXaHUISCKUX OOHapyXeHHEe W aHAJM3 BOJHOBEIX SIBJICHHI B
BOJHBI. 3BYK BOJIH. [[JTMHA BOJIHEI. OKpY>KaroI[eM MHpE.
(8 9) Mexa- HIYECKHE BOJIHEI B HabGmromeHne pacnpocTpaHCHHS TMPOAOIBHBIX U
TBEPIIOM TeJIE, MOTICPEYHBIX BOJIH (Ha MOJIENU) U OOHapyKEHUE
CefiCMUYECKHUE BOJTHEI. AHAJIOTUYHBIX BHUJOB BOJNH B HOpupoae (3BYK,
3Byk. [ pOMKOCTH 3BYKa BOJISTHBIC BOJIHBI).
Y BBICOTA TOHA. BrluucieHue IIUHBI BOJHBI M CKOPOCTH
OtpaxeHue 3ByKa. pacnpoCcTpaHCeHHs 3BYKOBBIX BOJIH.
I/IH(bpaElByK " yJbTpPpa3BYK 3KCHepI/IMCHTaHbHOG orpelieJieHHe I'paHUIl YaCTOTHI
CJIBIIIUMBIX 3BYKOBBIX KOJI€OaHUH.
HaOroneHre 3aBUCHMOCTH BBICOTHI 3BYKa OT
9acTOTHI (B TOM YHCJI€ C HUCIOIb30BAHHEM
MY3BIKQJIBHBIX HHCTPYMEHTOB).
HaOnronenue u o0ObLsICHEHUE SIBICHUSA
aKyCTHYECKOr0 pe30HaHca.
AHanu3 OpUrHHAIBHOTO TEKCTa, MOCBAMIEHHOT O
HCIIOJIP30BAHUIO 3BYKa (MU YJIbTPa3ByKa) B TEXHUKE
(axomokanus, ynpbTpa3ByK B MEAHINHE U JIp.);
BBINTOTHEHUE 3aJJaHUH 10 TEK CTY (CMBICIIOBOE YTCHHE)
Paznen 10. DieKTPOMArHUTHOE IMOJI€ U JIEKTPOMArHUTHbIE BOJHBI (8 1)
DJIEKTPOMArHUT | DJIEKTPOMArHUTHOE TOJIE. IMocTpoenne paccyxaeHU, 000CHOBBIBAIOTIIIX
HOe moJjie DNeKTPOMAarHUTHBIE BONHBL. | B3AUMOCBS3bAIEKTPUISCKOTO U MATHUTHOTO TOJIEH.




"
DIIEKTPOMATHHT
Hble BOJHBI (6

1)

CsoiicTBa
3JICKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTPOMAarHUTHBIX
BoJiH. Mcnons3oBanue
3JICKTPOMArHUTHBIX BOJTH
IJIS1 COTOBOM CBS3H.

DJIeKTpOMAarHuTHas PUPOIa
ceeta. CKOpOCTH CBeTA.

BoitHOBEIE cBOicTBa cBETa

DKCIepUMEHTAIbHOE H3yYEHHE CBOWCTB
3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MOMOIIBI0 MOOMIBLHOTO Telle- oHa).

AHaJH3 PEHTTEHOBCKUX CHUMKOB
Ye0BEYECKOr0 OpraHu3Ma.

AHau3 TEKCTOB, OMTUCHIBAIOIIMX MTPOSBIICHUS
3JIEKTPOMArHUH HOTO M3JIyYEHHUsI B IPUPO/IE: KU BBIE
OPraHU3MbI, U3JIYYEeHHUsT HEOECHBIX Te (CMBICIOBOE
YTEHHE).

Pacno3HaBaHue M aHaJIU3 Pa3IUYHBIX NPUMEHEHUMN
OJICKTPOMArHuTHBLIX BOJIH B TCXHUKE.

Pemienue 3ama4 ¢ UCIOIb30BaHUEM (HOPMYIT
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOThI CBETA

Pazgen 11. CBeToBBI€ IBJI

enus (15 4)

3akoHbI
[pacnpocTpaHeHust
cBera (6 u)

HcrouHuku ceera.
JlyuyeBas Moznenb cBeTa.
IIpssmonuneitnoe
pacnpoCTpaHEHHE CBETa.
3armenus CoiHIa u
JIynasr. OTpakeHue cBeTa.
IInockoe 3epkaino. 3aKoH
OTpaXCHHUsI CBETA.

IIpenomienue cgera.
3aK0H PeTOMITCHUS
CBeTa.

[TonHOE BHYTpEHHEE
OTpakeHHUE CBETa.
Hcnonp3oBanne BHYTpEHHETO

HabmroaeHnne onpITOB, JEMOHCTPUPYIOIIHUX SIBJICHHUE
MPAMOJIMHEHHOTO PacIpOCTpaHEHUsI CBETa
(BO3HUKHOBEHHE T€HU U IOJY-TEHH), U UX
WHTEPIIPETANS C UCTIOJIb30BaHUEM MOHITUI
CBETOBOTO JIyYa.

OO0bsicHEeHHE W MOJETUPOBAHNE COTHEYHOTO U
JIYHHOT'O 3aTMEHUU.

HccnenoBanne 3aBUCUMOCTH YTJIa OTPa’KCHUS
CBETOBOTO JTy4aOT yIJja IMageHUs.

N3ydeHne cBOWCTB N300pakXeHUsI B TIIIOCKOM 3€pKaJe.
Habnronenne n 0ObSCHEHNE OINBITOB IO MONYYCHHIO
n300pa’KeHHN B BOTHYTOM M BBIITYKJIOM 3€pKaJax.
Habmronenue u 00bsSICHEHNE ONBITOB 10 MPEIOMIICHHUIO
CBETa HA IPAHULE PA3IUYHBIX CPEM, B TOM UYHUCIE ONBITOB

OTpAKCHUSA B OINTHUYCCKHUX




0eJioro ceera B
ciexTp (3 4)

B crieKTp. OmBITH
Hsrorona. Ciioxenue
CIIEKTPAJIbHBIX IIBETOB.
Hucnepcus cBera

CBETOBOJaX C TIOJIHBIM BHYTPEHHUM oTpaxeHueM. McciaenoBanue
3aBUCHUMOCTH yTJIa IPEJOMIICHHUS OT Yyrja MaJeHUs
CBETOBOTO JIy4a Ha TPaHHUIIE «BO3TyX—CTEKJIIO».
PacriosnaBanue SIBICHUH OTpa)KeHUS U
MPEJIOMIICHUSI CBETaB MTOBCEIHEBHOM )KU3HMU.
AHanu3 1 00bsICHEHUE SBJICHUS ONTHYECKOTO
MHUpaxa.
Pemenue 3a1a4u ¢ MCIOJIB30BAHUEM 3aKOHOB
OTpaKCHHS M IIPEJIOMJICHHUSI CBETa
JIuH3BI 1 JIuH3a, xom Jyuyed B [Tony4yenue M300pa’keHUM C MOMOIIBIO
onTHYeCKHe JIMH3E. Onruueckas cobuparonieil 1 pacceuBarollei JUH3.
npu6opsI (6 1) cucrema. Onpenenenne GpOKYCHOTO pacCTOSHUS U
Onrudeckue npubOOpHI: ONTHYECKOH CHIIBICOOHMparoIeil TUH3HI.
(doroamnmapar, Amnanu3 ycTpoicTBa U IPUHIIUIIA IEHCTBUS
MHKPOCKOTI HEKOTOPBIX ONTHYECKUX NpHOOpPOB: (hoToanmnapara,
u Teneckon. ['7ma3 Kak | MHKpOCKOIa, TeJIecKoma
OITUYECKAS cuctema. | (MC — Guomnorusi, aCTpOHOMHUS).
Bin3zopykocTh u | AHanu3 sSBIeHUN OJU30PYKOCTH U AaIbHO30PKOCTH,
JaIbHO30PKOCTh npuHIunaaeicTus oukoB (MC — Guomorusi)
Pazio:xkenune Pa3znoxxeHnne 6emoro cera Hao0mnronenue mo Pa3JI0KEHHUIO 0€eJIoTO CBETA B

crektp. HaGmronenne u oObsICHEHNE OIBITOB TIO
MOJIY4CHUIO OETOTOCBETa MPHU CI0KEHUH CBETa
pa3HBIX I[BETOB.

IIpoBeneHne U OOBSICHEHHE  OMBITOB IO
BOCIIPUATHIO  I[BETA OpeIMETOB  OpH  HX
HaOIIOIEHNN Yepe3 IBETOBBIC (PIIBTPHI (I[BETHEIC
OYKH)

Pa3zngen 12. KpantoBbie siBiaenus (17 )




Hcnyckanue
U TIOTJIOIIeHHE
cBeTa atomom (4

1)

Omnsitel Pesepdopna u
IJ1aHe-TapHasi MOAEIb aTOMA.

Mopens atoma bopa.
Hcnyckanue u noriomeHue
cBeraaToMoM. KBaHTBHI.
JIuneiyaTele CIEKTPHI

Ob6cyxaenne nenu onsiToB Pesepdopna no
MCCIIEJOBAaHUIO ATOMOB, BBIABI)KCHHUE THIIOTE3 O
BO3MOXXHBIX pe3yJbTaTax

OIBITOB B 3aBUCUMOCTHU OT MPEIO0JIaraeMoro
CTPOEHHS aTOMOB, pOPMYIUPOBAHNE BHIBOJOB H3
Pe3ynbTaTOB ONBITOB.

OO0cyxaeHHe MPOTUBOPEUUH TUIAHETAPHOUW MOJEIU
atoma

U OCHOBaHHUH s runote3sl bopa o
CTallMOHAPHBIX OPOUTAXIJIEKTPOHOB.

HabnroneHue CruIonIHbIX U JINHEHYaThIX CIIEKTPOB
U3ITy4eHUs pa3InYHbIX BemecTB. OObsCHEHHE
JINHEWYATBIX CIIEKTPOB U3J1y4YEHUs

Ctpoenue
ATOMHOI0 iApa
(6 )

PapuoaktuBHOCTb. Anb(a-,
6eTa- U raMMa-U3ITyICHHUS.
CTtpoeHune aTOMHOTO spa.
HyxioHHas Mozaenb aTOMHOTO
sapa. M3oTonsl.
PanunoakTuBHEBIE
npespaenus. [lepuon
roJrypacrmasja.

JleicTBus
paaroaKTUBHBIX
HU3JIy4E€HUN Ha )KUBBIE
OPTaHU3MBbI

OO0cyKIeHHue BO3MOXKHBIX TUIIOTE3 O MOJICIISIX
ctpoeHus siapa. OnpeneneHrue cocTaBa saep 1o
3aJJaHHBIM MAaCCOBBIM H 3apsIIOBBIM YHCJIaM U MO
MIOJIOKEHHUIO B TIEPHOIUYECKOI CUCTEME 3JIEMEHTOB
(MC — xumus).

AHanmn3 W3MEHEHHs COCTaBa sapa U ero
TIOJIOKEHUSI B TIEPUOIUIECKON CHCTEME MPH
a-pangnoakTuBHOCTH (MC — XuMmus).

HccnenoBaHne TPEKOB a-4acTHII IO TOTOBBIM
tdotorpadusm. O6HapyKeHHE U H3MEpeHUE
pamuanroHHOTO (POHA C MMOMOIIBIO TO3UMETPA, OIICHKA
€r0 HHTEHCUBHOCTH.

AHann3 OMOJIOTHYECKUX U3MEHEHH,
MIPOUCXOASIINX TTOJT ICHCTBHEM PaTHOAKTHBHBIX
mnydeHuit (MC — Ouomnorus). iconp3oBanue
paauoaKTUBHBIX M3nydeHUH B meaumuae (MC —
Ouosorus)




Snepubie
peaxuuu (7 4)

SlnepHble peakuuy.
3aKOHBICOXPAHEHUS
3apsa10BOr0

PerieHue 3a1a4d ¢ HCIOJIb30BAHUEM 3aKOHOB
COXpPaHEHHs] MACCOBBIX M 3apSIOBBIX YHCEN Ha
olpeieliecHHe Pe3yabTaTOB

U1 MacCOBOTI'0 YHCEJI.
OHeprus CBA3U aTOMHBIX
siaep. CBsi3bMacchl U
sHepruu. Peakium cunresa
U JieJIeHUs aep.
HcTOUYHUKH SHEPTrUHU
Comuiau 38637.

SnepHas sHepreTuka

SNIEPHBIX PEaKIUil; aHaJIn3 BO3MOXKHOCTH HIIU
HEBO3MOXKHOCTH SIIEPHON peaKIny.

OneHka PHEpruy CBSI3H AJIEp C UCIOJIb30BAHUEM
(dhopmynb DHHIITEHHA.

OO0cykaeHHe MEePCTIeKTUB NCIOIb30BaHMUS
YIPaBIsIEMOr0 TEPMOSIIEPHOTO CHHTE3A.

OO0cyXeHHE TPEUMYIIECTB U
JKOJIOTHUYECKHUX NTPOOIIEM, CBSI3aHHBIX C
ssaepHoi saeprerukoit (MC — skosorus)

IMoBTOpUTENBLHO-0000 AT MOAYJb (9 U)

Cucremarusamnu
51 1 00001IEeHNE
MpeIMETHOTO
colepKaHus

U OIIbITa
IIeATEIBbHOCTH,
MprOOPETEHHOTO
MpU U3YISHU U
BCEro Kypca
bu3uku

O06o0uIeHne coaepKaHUs
Ka)kKJI0T'0 U3 OCHOBHBIX
pa3nenoB Kypca pusuku:
MeXaHHYeCKHue, TEIJIOBEIE,
3JIEKTPOMarHUTHEIE,
KBAaHTOBBIC SIBJICHUA.

Hayuns1ii MmeTon
ITO3HaHUSI K Eero
peanmzanus B PU3NIECKUX
HCCIICIOBaHMSIX.

CBs13b PU3UKHA U
COBPEMEHHBIX
TEXHOJIOTHI B 00JaCTH
nepegayd HHGOpMaLHH,
SHEPreTHKE, TPAHCIIOPTE

BrimonHenue  yueOHBIX — 3aJaHui, TPeOyHUIMX
JeMOHCTPAallMH KOMIIETEHTHOCTEH, XapaKTepU3YIOIHX
€CTeCTBEHHOHAYYHYIO IPAMOTHOCTH!

6 mpUMeHeHHs MONyYeHHbIX 3HAHHUN LI HAYYHOTO
00BACHEHUS PU3NUSCKUX SIBICHUN B OKPYXKAIOIIEH
MIPUPOJE M MOBCEJHEBHON KHU3HH, a TAK)KE BBISIBICHUS
(U3NIECKUX OCHOB Psijia COBPEMEHHBIX TEXHOJIOTHif;

6 mpuUMeHEHHsT OCBOECHHBIX JKCIEPUMEHTAIBHBIX
YMEHUH AnsucciaeaoBaHus pU3NYECKUX SIBICHUN, B TOM
YUCIIe JUIA IPOBEPKH THITOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.

Pewrenne pacuéTHbBIX 337124, B TOM YHCIIC
MPEeANoJIaraloluX UCIOIb30BaHHE (HUINIECKOI Moenn
W OCHOBaHHBIX Ha COAEPKaHUU Pa3INYHBIX Pa3/IciiOB
Kypca pU3UKH.

BrIlmogHeHUE ¥ 3al1MTa TPYIIOBBIX HIIH




VHJIMBU1Y AJIbHBIX IIPOCKTOB, CBSI3aHHBIX C
cozepXKaHueM Kypca (PU3UKH
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