Hononuenus B [Tpunoxenune Nel.17 ConepxarensHoro paszznena OOIT OO0 «Pabouas

nporpamma yuebHoro npeamera «Ousukar

1.JlononHUTh pabouyro MporpaMmy pasjaeiaamu 5-7 CiaelyroHero coaepKaHus:

5. IloypouHoe MJIaHUPOBaHHE

7 KUIACC Ta6auna 5.1
Ne KommuecTBo
n/n Tema ypoka 4acoB Ha

MIPAKTUICCKHE
paboThI
1 ®duzuka — Hayka o npupoje. SABiaenus npupoabl. Dusudeckue sBIeHUs
2 MexaHuueckue, TeIIoBble, SJEKTPHUUECKUEe, MarHUTHBIE, CBETOBBIE,
3BYKOBEBIC SIBJICHUS

3 Ou3ndYecKue BEIIMINHBI U KX U3MEPCHHE

4 VYpok-uccnenosanue "M3mepeHue reMieparypsl Ipy IOMOIIU 1
XKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TeMIEpaTyphl"”
Kak ¢u3snka u gpyrue eCTeCTBEeHHBIC HAYKH U3YYAIOT PUPOY.

5 EctecTBenHOHayuHbIN MeTo1 Oo3HaHUS. Onrcanue GU3NIECKuX
SIBJIEHUM C TOMOILBIO MOJETEH

6 VYpok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTh MOJETA IIApUKa, 1
MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIlle, YeM OOJbIIIe BHICOTA ITycKa"

7 Crtpoenue BeniectBa. ONBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BelIeCcTBa

8 JIBr>kKeHMEe 4acTHIT BEIIECTBA

9 VYpoxk-uccienoBanne «OnBITH IO HAOIIOIEHUIO TEIUIOBOTO PACIITHPEHHS 1

ra3oB»

10 ATrperaTtHbIe COCTOSIHHSI BEIIECTBA

B3anMocBsI3b MEXTy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSIHUSIX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHrneM. OcoOeHHOCTH

arperaTHbIX COCTOSTHUHN BOJIBI

12 MexaHndeckoe IBIKeHNe. PaBHOMEpHOE M HEpaBHOMEPHOE JIBIIKECHUE

13 CkopocTb. EMUHUIBI CKOPOCTH

14 Pacuer nyt ¥ BpeMeHM IBHKEHUS

15 WNuepuus. 3akoH unepuuu. B3anmoaencTeyue Ten Kak NpUYnHa

W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
16 [TnoTHOCTH BemecTBa. Pacyer macchl m 00beMa Tela 1Mo ero MIOTHOCTH
17 JlabopaTtopHas padborta «OrmnpeaeneHnue MmI0OTHOCTA TBEPOTO TelIay 1
18 Pemenue 3amay mo reme "IlimoTHOCTE BerecTna"
19 Cua Kak XapakTepucTHKa B3aumMoaeicTBus Tei. Cuiia ynpyrocTtu.
3akoH ['yka

20 Jlaboparopnas pabota «/3y4ueHre 3aBUCUMOCTH PaCTsKCHUS 1
(medopmaniun) MPy>KUHBI OT MPUITIOKEHHON CHITBD)

21 SABnenue Tarorenus. Cuna TsHKECTU
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CBs3b MEXKY CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3amau

22 N
1o teme "Cuia Tsxectn”

23 Cuna TsKecTH Ha Ipyrux Iuianerax. @u3nyeckue XapakTepUCTUKU
IJIaHeT

24 Nzmepenue cuit. JluHamomeTp

25 Bec Tena. HeBecomocTh

26 Ciio)xeHue IByX CHJI, HAIPABJICHHBIX MO OJHON MPSMOM.
PaBHOelicTBYIOIIAsA CHIT

27 Pemenue 3amgau no reme "PaBHojelricTByromas cui"

28 Tpenue ckonpxeHUs U TpeHHe Mokosi. TpeHue B pupojie U TEXHUKE
Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIbJKEHUS OT CUJIBI IaBJICHUS M XapaKTepa COMPUKACAIOLINXCS
MTOBEPXHOCTEH»

30 Pemenue 3a1a4 Ha onpe/iesieHne PaBHOACHCTBYIOIEH CHITBI

31 Pemenue 3anau mo Temam: «Bec Tenay, «'padudeckoe nzodpaxeHue
cuny, «Cunby, «PaBHOIEUCTBYIOIIAS CHID)

32 KonTponbnas padora no temam: «Mexanndeckoe JBuxeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe nuzodbpaxenue cuiny, «CUIbD)

33 Hapnenne. CiocoObl yMEHBIICHHUS U YBEIUYCHHUS AaBIICHHSI

34 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHHUS T'a3a OT 00bEMa, TEMIIEpaTyphl

35 [lepenaya naBiaeHus TBEPABIMU TEJIAMU, )KUJIKOCTSIMU U ra3aMu. 3aKOH
[Tackans

36 JlaByieHUE B )KMJIKOCTH M ra3e, BBI3BAHHOE JEMCTBHEM CUJIBI TSHKECTU

37 Pemenue 3ana4 no teme «/laBieHue B )KUIKOCTH U ra3e. 3aKOH
[Tackamsa»

38 Coobmarommuecs: cocyisl

39 I'mppaBnuueckuii mpece

40 Manometpsl. [1opiIHeBOM )KUIKOCTHBII HACOC
Atmocdepa 3emnu. [IpuunHel cynecTBOBaHHs BO3YIIHON 000104KH

41 3emun. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT BHICOTHI HAJl ypOBHEM
Mopsi

42 Bec Boznyxa. ATMochepHOe 1aBieHne

43 W3mepenue armochepHoro nasienus. Onbit Toppudern

44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS

45 bapometp-anepouna. AtmochepHoe gaBiIeHNE Ha Pa3IMUYHBIX BBICOTaX

46 Pemenue 3amad mo reme "AtMmochepHoe naBieHne"

47 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. ApXHMeEI0Ba
cuiia

48 Ha?opaTopHaf pabota «OrnpeaeneHne BHITAIKUBAIOIIEH CHIIBI,
JeCTBYIOIIEH Ha TeO, MOTPY>KEHHOE B )KUJIKOCTh

49 Ha60paT0pHas.1. pabota o Teme «/ccnenoBanue 3aBUCUMOCTH Beca Tella
B BOJIE OT 00bEMa MOTPY>KEHHON B AKUAKOCTh YaCTH TEJIa»

50 [1naBanue ten

51 JlabopaTtopHas pabota "KoHcTpynpoBaHue apeoMeTpa Uilu

KOHCTPYMPOBAHUE JIOJIKU U OTpeJIeTeHUE e€ rpy30n0 bEMHOCTH"




Pemenue 3agau no remam: «llnaBanue cygos. Bo3ayxomnnaBanue,

52 .
«/laBieHuEe TBEPABIX TN, KUAKOCTEH U Ta30B»

53 Mexanuueckasi paboTa

o4 MomHocTh. EnUHUIBI MOILIHOCTH

55 VYpok-uccnenosanue "PacyéT MOIIHOCTH, pa3BUBAEMOM MPU MOABEME 10 1
nectyuie"

56 [Ipocteie Mexanu3Mebl. Peruar. PaBHOBecue cuil Ha pbluare

57 KonrtponsHas pabora no Teme «JlaBieHne TBEPAbIX TeJ, KHUIKOCTEH U
ra3oB» / Beepoccuiickas npoepounas pabota

58 PeseprHbIil ypok. Pabora ¢ Tekcramu o Teme «/laBinenue TBEPIBIX Te,
XKHUJIKOCTEH U Ta30By / Beepoccuiickas mpoBepodHas padboTa

59 Preruaru B Texuuke, ObITy U ipupojie. JlJaboparopuas padbora 05
«HccnenoBanue ycaoBHi paBHOBECHSI phIuara '

60 Pemenue 3aa4 no Teme «Y CIOBUSI paBHOBECHUS PblYara

61 Koaddurment nosesnoro nericteus mexanusma. JlabopatopHas padora 05
«M3mepenne KIIJI HaKIOHHOM IIOCKOCTHY '

62 Pemenue 3amad o reme "Pabora, monrHocts, KIT/T"

63 Mexanunueckas sHeprusi. Kunernueckas u moTeHIIMANIbHAS SHEPTUS

64 3aKOH COXpaHEeHMsI MEXaHHUYeCKON YHePrHU
VYPOK-3KCIIepUMEHT 10 TeMe "DKCIEePUMEHTAIbHOE ONpeAeieHUE
M3MEHEHUS KMHETUYECKOW U MOTEHIMAIbHON SHEPTUU ITPU CKaThIBAHUU

65 1
TeJla 0 HAKJIOHHOM MJIOCKOCTH"

66 KonTtpomnbHast pabota o Teme «Pabota 1 MOITHOCTb. DHEPTUs»

67 PezepHblil ypok. Pabora ¢ Tekctamu o teme "MexaHndeckoe
nBIOKeHne"

68 PezepHblil ypok. Pabota ¢ Tekctamu o teme "Pabota. MOIIHOCTS.
Ouneprus"

OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 u 12




8 KUIIACC Tabauna 5.2
Ne KomnuectBo
n/n Tewa ypoxa 4acoB Ha
MPAKTUICCKHE
paboThl
1 OcHOBHbIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX
OTIBITHBIC TIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA
OObscHeHne CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTo
4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETUYECKOUN Teopuu
5 Kpucrannuueckue u amopdHble Tena
6 CmaumnBaHue U KanWUISIPHOCTh. [I0BEpXHOCTHOE HATSIKEHUE
7 TennoBoe pacuimpeHue u cxarue
5 Temmnepatypa. CBsi3b TEMIIEPATyphbl CO CKOPOCTHIO TETIOBOTO
JIBUKCHHS YACTHI]
9 Buyrpennss sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEepTun
10 Bupl Temonepenaun
11 Ypok-koHpepenmus "TIpakTruueckoe UCTOIb30BaHUE TEIIJIOBBIX 1
CBOMCTB BEILIECTB M MAaTEPUAJIOB B LEJISIX IHEprocoOepexeHus "
12 KonmuecTBo TennoTel. Y aenpHas TEMI0EMKOCTh
13 VYpaBHeHue TerioBoro 6ananca. TemnooOMeH U TEII0BOE paBHOBECUE
14 JlabopaTopHas pabota 'V'I/IccneL[OBvaHHe SII'B'J'IGHI/ISI TersI000MeHa pu 1
CMEIIMBAHUU XOJIOTHOM U TOpsiueid BOJIBI
15 Pacder xonmmuecTBa TEIIOTHI, HEOOXOAUMOTO IS HAarpeBaHUs Teja U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
16 Ha6opaT0';')Ha;1 pabota "OnpeneneHue yaeabHONU TEIIOEMKOCTH 1
BelIeCcTBa
17 DHeprus TOIMBA. Y IeIbHAs TEIIOTa CTOPAHUS
18 [TmaBneHne M OTBEpACBaHNE KPUCTATHUECKUX Tell. Y IelTbHas
TEIJIOTa TUIaBIIEHUS
19 Ha60"paTopHa;1 pabota "OnpeneneHne yaeIbHOU TEIUIOTHI MJIaBICHUS 1
JIbaa
20 [TapooOpazoBanue u KoHAeHCanus. Vicnapenue
21 Kunenue. Y nenpHas Temnora napooOpa3oBaHUs ¥ KOHICHCAIIHIH.
3aBUCHUMOCTD TEMIIEPATypPhl KUIICHHS OT aTMOC(HEPHOTO JTaBIICHUS
29 Bnaxuocts BO31yXa. Ha60paT0pHa$I"pa60Ta "Onpenenenune 1
OTHOCHTEJIbHOM BJIQKHOCTH BO3JTyXa
23 Pemenue 3a1a4 Ha onpeiesieHNE BIAKHOCTH BO3yXa
24 [TpunIunBl paboTHI TEMJIOBBIX ABUrareseif. [laposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs
o5 KIIJT TGHJ‘IOBEFO nsurareis. TemIoBele ABUTAaTEIN U 3allUTa
OKpY’Karolel cpe/ibl
26 3aKOH COXpaHEHMsI U MTPEBPALICHHS SHEPTUU B TEIUIOBBIX ITpoIeccax




[ToaroroBka Kk KOHTPOILHOM padoTe Mo TeMe "TemIoBbie IBICHUS.

21 W3MeHeHue arperatHbiX COCTOSIHUM BemecTsa”

28 KonrponsHas pabora 110 TeMe "Te"l'[HOBBIe ABieHus. Mi3Menenue
arperaTHbIX COCTOSIHUM BelleCTBa

29 Onexrpu3zanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsi/IOB

30 ypOK-I/ICCJ'Ie,I[OBaHI:I'e "DnexkTpu3anus TeI MHAYKIHUEH U TPpU 1
COIIPUKOCHOBEHUU

31 B3aumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona

39 Onexrpuyeckoe nose. HanpsykeHHOCTh 3JIeKTPUUYECKOT0 HOJI.
[TpuHIMI Cynepno3uLUH 3JIEKTPUUECKUX MOJIEH

33 Hocurenu snextpuueckux 3apsaoB. DneMeHTapHbll 3apsaa. CTpoeHue
aTroma

34 [TpOBOIHUKY U JUAIEKTPUKU. 3aKOH COXPAaHEHMS JJIEKTPHUUECKOTO
3apsaa

35 Pemenue 3a1a4 Ha IPUMEHEHHUE CBOMCTB JIEKTPUUECKUX 3aPsiI0B

36 DNEeKTPUYECKHUI TOK, YCIOBHSI €T0 CylecTBOBaHMs. McTouHnkm
JIEKTPUUECKOTO TOKA

37 JleicTBUSI SJIEKTPUUECKOTO TOKA

38 VYpok-uccienoBaHue "I[eﬁCTE»He AJIEKTPUYECKOTO I10JIsI Ha 1
IIPOBOJIHUKHU U JUDJICKTPUKU

39 DNeKTpUUECKUil TOK B MeTajliaX, )KUJKOCTAX U Ta3ax

40 OnexTpuuecKas Lenb U €€ COCTaBHbIE YaCTH

a1 Cuna TOKa;'.Ha60paT0pHa$[ pabota "M3MepeHue u peryaupoBaHue 05
CHJIBI TOKA

42 ?neKTqueCKoe HanpspbkeHue. BonpTMmetp. JlabopaTopHas padora 05

W3mepeHnue u perylupoBaHye HalpsHKeHus "

43 ConpoTHBieHHE TPOBOAHUKA. Y IEIbHOE COIPOTUBIIEHHUE BEILIECTBA
JlabopaTopHas paboTa "3aBUCUMOCTH DJIEKTPUUECKOTO

44 COIIPOTHBIIEHUS IIPOBOJHUKA OT €T0 JUIMHBI, IUIOIAAH TONIEPEYHOTO 1
cedeHus u marepuana”

45 3aBUCHMOCTb CHJIBI TOKA OT HalpspKeHMs. 3akoH OMa Juis ydacTka
Lenu
JlaGopatopHnas padora "HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA,

46 UYIIEro Yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOpa U 1
HanpspKEeHUs Ha pe3ucrope”

47 ITocnenoBarenbHOE U NapalIeIbHOE COEIMHEHNUS IPOBOIHUKOB

48 JlaGopatopnas padora "IIpoBepka mpaBuiIa CI0XKEHUS IjaHpH)KeHI/II‘/’I 1
MIPH MOCJIEIOBATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB

49 JlaGopatopnas pabora "IIpoBepka npaBI/{‘na JUISL CUJTBI TOKA TIPH 1
napajuieIbHOM COEIMHEHUN PE3UCTOPOB

50 Pemenue 3agau Ha npuMeHeHne 3akoHa OMa 11 pa3aungHOro
COEIMHEHUS IPOBOIHUKOB

o1 PaboTa 1 MOUTHOCTb NMEKTPHUECKOro ToKa. 3akoH J[xoyns-Jlenna

59 Jlaboparopuas padota "Onpenenenue paboThl U MOITHOCTH 1

3JIEKTPUYECKOTo TOKa"




DneKTpUuecKue Henu U MOTPEeOUTENN dJIEKTPUIECKON SHEPTHH B

53
obITy. KopoTkoe 3aMbikaHue

54 ITocTossHHBIC MATHUTHI, UX B3aMMOJCHCTBHUC

55 Ypok-uccnenosanue "M3ydenne nojaeil NOCTOSIHHBIX MarHUTOB" 1

56 MaruutHoe nosne. MaruutHoe 1ose 3eMJId U €ro 3Ha4€Hue AJ1s )KU3HU
Ha 3emuie
[ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPUICCKHE

o7 3apsibl. 3apsKEHHBIC Tela U uX B3aumojencTBus. [locTossHHbIN
3IEKTPUYECKUNA TOK"
KonrtponbHas pabora o Teme "DiaeKTpudeckue 3apsiibl. 3apsuKeHHbIE

58 TeJla ¥ MX B3auMOCHCTBUsA. [10CTOSIHHBIN JIEKTPUISCKUN TOK' /
Bcepoccuiickas mpoBepouHasi paboTa

59 PesepBHbIit YPOK. Pe'1'60Ta C TEKCTaMH 110 TeMe "TlocTOsIHHBII
anekTpuyeckuit Tok" / Beepoccuiickas mpoBepoyHas paborta

60 OmnsiT DpcTena. MarHuTHOE MoJie NEKTPUIECKOro Toka MarHuTHoe
I10JI€ KaTyIIKH C TOKOM

61 PpHMeHeHHe OMEKTPOMArHHTOB B TEXHUKE. JlaGoparopHas paboTa 05

W3y4enne neiicTBUSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM"

DNeKTpOoABUTaTEh MOCTOSIHHOTO ToKa. Mcronb30Banue

62 AJIEKTPO/ABUraTeNIed B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.
JlaboparopHas padota "KoHcTpynpoBaHue U u3ydeHue padboTsl
3JeKTpoABUTaTENs"

63 OnpiTel Dapanes. 3aKOH AEKTPOMarHuTHOW HHAYKIMK. [IpaBuio
Jlenna

64 OnekTporerepaTop. CriocoObl MOTYyYEHUS SIEKTPUUECKON SHEPTUH.
DeKTpOCTaHIIMK Ha BO30OOHOBIIIEMBIX HCTOYHHKAX YHEPTUU

65 ITonroroBka k KOHTp:)nLHoﬁ pabote o Teme "DIeKTpUuYecKre U
MarHUTHbIE SIBJICHUS

66 KOHTponanasl paboTa no Teme "IIEKTPUUECKUE U MarHUTHBIE
SIBJICHUS

67 PesepBHblil ypok. Pabota ¢ Tekctamu 1o teme "Temnsosble siBaeHus"

68 PesepBHblil ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHble siBJIeHUs"

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 684 145




9 KJIACC Tao6auua 5.3

Ne Tema ypoka KosmmuectBo
n/n 4acoB Ha
MPaKTUYECKHE
paboThl
1 Mexanunueckoe IBrKeHue. MaTepuaibHas TOUKa
2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKECHUS
3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUYKEHHUE
4 HepaBHomepHoe npsimonuneiinoe apmxenue. Cpennss u
MI'HOBEHHAsi CKOPOCTh
5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE ABUKEHHE. Y CKOPEHUE
6 CKopocTh MPSIMOJIMHEHHOTO paBHOYCKOpeHHOTO aBMxkeHus. [ paduk
CKOpPOCTH
7 JlaGopatopnas pabora "OnpeneneHne yCKOpEHUs Tema Mpu 1
PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM mtockocTu"
8 CBoboanoe nagenue tei. Oneitel [anunes
9 PaBHOMepHOE BIKEHUE IO OKpYXHOCTH. [lepuon u yactora
oOpanieHus. JInHeiHas ¥ yriaoBasi CKOPOCTH
10 LleHTpOoCTpeMUTENbHOE YCKOPEHHE
11 ITepBb1it 3ak0H HproToHa. BekTop cuiibl
12 Bropoii 3akoH Herotona. PaBHoelicTByO1IIas cuiia
13 Tperuii 3akoH HeroTona. Cynepno3unus cui
14 Pemenue 3a1au Ha npuMeHeHue 3aKk0HOB HploTOHA
15 Cuna ynpyroctu. 3akoH ['yka
16 Pemenue 3amau mo reme «Cuiia ynpyroctu
17 JlabopaTopHas pabota «OmnpeaeneHnue KEeCTKOCTH PYKUHBI) 1
18 Cuna TpeHus
19 Pemenue 3amau mo reme «Cuiia TpeHUs»
20 Ha6opaT0pH3ﬂ pabora "Onpenenenue ko3P duiineHTa TpeHUs 1
CKOJIbKEHUS
21 PemeHI:{e 3amad o Teme "3akoHsl Hetorona. Cuna ynpyroctu. Cuia
TpeHus
29 Cuiia TSKEeCTU U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEeHUE
CcBOOOIHOTO ITaCHNA
23 VYpok-koHpepeHuus "JBrkeHne el BOKpYT rpaBUTallHOHHOTO 1
nentpa (Conneuynas cucrema). ['anaktuku"
24 Pemenue 3'?.,[[8.‘-1 o Teme "Cuia TSJKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS
25 [TepBas kocMuueckasi CKOpoCcTh. HeBECOMOCTD M Meperpy3Ku
PaBHOBecue maTepuanbHONW TOUYKU. AOCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO Tea ¢ 3aKpENIEHHONW OChIO BPALLIEHUS.

MowmeHT cuibl. LleHnTp TsokecTn




PaBHOBecue MaTepuaibHOW TOUYKU. AOCOTIOTHO TBEPIOE TEIO.

27 PaBHOBecHe TBEPIOTO TEJIA € 3aKPEINIEHHON OCBIO BPAILICHUS.
MowmenT cuibl. LleHnTp TsokecTn

28 Pemenue 3agad no reme "MomeHT cuibl. LlenTp Tsxect"

29 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "MexaHndecKkoe
nBrokenne. Bsaumonetictsue ten"

30 KonrponsHas padora o reme "MexaHU4ecKoe JBIKEHUE.
BsaumogeiictBue Ten"

31 Nmnynee Tena. Umnysbe cuiibl. 3aKOH COXpaHEHUS UMITYIIbCA.
Yrpyroe u HEynpyroe B3auMoJCHCTBUE

32 Pemenue 3agad no reme "3akoH COXpaHEHUsI UMITYJIbca"

33 Ypok-koHpepeHus "PeakTHBHOE IBIKEHUE B MPUPOJIE U TEXHHUKE"

34 Mexannyeckas paboTa U MOIITHOCTh

35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CUJTBI TPEHUS

36 JlaboparopHas padota «Onpenenenue paboThl CHJIBL TPEHNS TIPH
PaBHOMEPHOM JIBUKEHHUH T€Ja 110 TOPU30HTAIbHON TOBEPXHOCTU

37 CBs13b sHeprun U paboTsl. [loTeHnansHas SHeprust

38 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPTUU

39 3aKOH COXpaHEeHUsI SHEPTUU B MEXaHUKE

40 JlabopartopHas padota «/3yueHue 3akoHa COXpaHEHUs] YHEPT UMD

41 KonebarenbHoe IBUKEHUE U €r0 XapaKTEPUCTUKU

42 3aryxatomue Kosnebanus. BeiHyxieHHble kojeOanus. Pezonanc

43 MatemaTuueckuil U Ipy>KMHHbBIN MasiTHUKU

44 Ypok-uccrnenoBanue «3aBUCUMOCTh TIEPHOJIa KOJICOAHHI OT
KECTKOCTHU MPYKUHBI U MACCHI TPYy3a»

45 [IpeBpariieHre SHEPTUU MPU MEXAaHUUECKUX KOJICOaHHIX

16 Jlaboparopnas pabota «OnpeneneHrue 4acToTsl ¥ Mepruoia
KOJ1e0aHui NPYKUHHOTO MasiTHUKA

47 JlaGoparopHas padota «IIpoBepka HE3aBUCUMOCTH NEPHOJIA
Koje0aHuil Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»

48 Mexanuueckue BoiHbl. CBOWCTBAa MEXaHUUYECKUX BOJH. [IpoonbHbIe
Y TIOTIEPEYHBIE BOJTHBI

49 VYpoxk-koH(pepenuus "MexaHNUeCKUe BOJIHbBI B TBEPJIOM TeIE.
CeiicMuuecKkre BOJIHbBI"

50 3Byk. PactipocTpaneHue u OTpakeHHUE 3ByKa

51 YpOK-HCfneLLOBaHHe "HabmroieHne 3aBUCHUMOCTH BBICOTHI 3BYKa OT
4aCcTOTBI

52 ['poMKOCTB 3ByKa U BBHICOTA TOHA. AKYCTHUECKUN PE30HAHC

53 YpOK-KO'I'{(I)epeHI_[I/ISI "VpTpa3ByK U UH(Pa3BYK B IPUPOJIE U
TEXHHUKE

54 ITonroroBka K KOHTPOJIBHOU paboTeE MO TeMe "3aKOHBI COXPAaHEHHUS.
Mexannueckue KoneGaHus 1 BOJIHBI"

55 KontponbHas padoTa mo Teme "3akoHbI coXpaHeHuss. MexaHn4yecKue
KoseOaHus U BOJHBI"

56 DNEeKTPOMarHMTHOE MoJjie. DJIEKTPOMAarHUTHBIE BOJIHBI




57

CBo¥icTBa 3JIEKTPOMArHUTHBIX BOJTH

Ypok-koupepennus "llIkana 37€KTPOMarHUTHBIX BOJIH.

58 Hcnonbs3oBanue 3I€KTPOMarHUTHBIX BOJIH JIJIs1 COTOBOM CBs3HU"

59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIILHOTO TesnedoHa"

60 Pemenue 3amau Ha OMPE/EINEHHE HACTOTBI M JUIHHBL
3JIEKTPOMArHUTHOM BOJIHBI

61 3He§TpOMaFHHTHaﬂ npupoja ceera. CkopocTh cBeTa. BoaHoBbIe
CBOICTBa CcBETa

62 Ucrounuku cBeta. [IpsAMonnHetHOE pacnpOCTpaHEHUE CBETA.
3atmenust CosHia v JIyHbl

63 3aKkoH OTpaxkeHHUs cBeTa. 3epkaia. Penenue 3a1a4y Ha NpUMEHeHNe
3aKOHa OTPAKEHUS CBETa

64 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA

65 ITonHoe BHyTpeHHEe oTpaxeHue ceera. Vcrons30BaHue MoaIHOro
BHYTPEHHET0 OTPAKEHUS B ONTHUYECKHUX CBETOBOAAX
JlaboparopHas pabdota "HMccnenoBanue 3aBUCMOCTH yTiia

66 IIPEIOMJIEHHUSI CBETOBOIO JIy4a OT yIJia NaJeHHs Ha IpaHule "BO31yX-
crekso""

67 VYpoxk-koHpepenuus "Vcnonap3oBaHue MOIHOTO BH}'/'TpeHHeFO
OTPa’KEHMsI: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b

68 JInn3bl. OnTryeckas cuiia JUH3bI

69 ITocTpoenne n300paskeHHi B JIMH3aX

70 JlaGopatopHnas pabora "OnpezneneHne GOKYCHOIO PacCTOSHUS U
ONTUYECKOM CUJIBI coOOMparomien TMH3bI"

71 VYpok-koHpepeHuus "OnTuieckre TMH30BbIe TPUOOPHI"

72 ['a3 xak onruueckas cucrema. 3peHue

73 VYpoxk-koHpepenuus "edexrsl 3penus. Kak coxpanuts 3peHue"

74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. ClioskeHue
CTIEKTPAJIbHBIX IBETOB. Jluicriepcust cBeTa
JlabopaTopHas pa6ota "OnBITH TTO Pa3JI0KEHUIO OEIOT0 CBETa B

75 CIIEKTP M BOCIIPHUATHIO LIBETA MTPEIMETOB MPHU MX HAOIIOIEHUH Yepe3
1[BETOBBIE (DUIBTPHI"

76 Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA CBETA: JUCIIEPCHS,
uHTepdepeHys u audpaxius”

77 OmnbiThl Pesepdopaa u niiaHerapHas MoJielib aToMa

78 IToctynarel bopa. Moxnens atoma bopa

79 Hcnyckanne u nornomenue ceera atomoM. KBaHTel. JInHedaTeie
CIIEKTPHI

80 Ypok-nipaktukym "HabmtoieHne CieKTpoB UCITyCKaHUS "

81 PagnoakTUBHOCTE U €€ BUJIBI

82 Crpoenue atomHoro sipa. Hykionnas mozaens

83 PannoaxkTtuBHbIE ipeBpalieHus. M3oTomnsl

84 Pemenue 3amay o reme: "PagnoakTuBHBIC MpeBpanieHus"

85 [Tepnox momypacnana




VYpok-koupepenius "PagnoakTHBHBIC U3TYUYCHHS B IPUPOJIC,

86 " 1
MEUIMHE, TEXHUKE

87 SAnepHble peakiuu. 3aKOHBI COXPaHEHUSI 3aPSA0BOI0 U MaCCOBOTO
quce

88 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

89 Pemenue 3amau o reme "Snepueie peakiun'

90 Peakuuu cuntesa u nenenus siuep. Ucrounuku sueprun CosHua u
3BE3]

91 Ypok-koudepennus "SAnepHas sHepreTrka. JlericTBus 1
pPaJIMOAKTUBHBIX U3ITy4YEHUH HA KUBBIC OPraHU3MBbI"

92 [loaroroBka Kk KOHTPOJIBHOU paboTe 10 TeME "INEKTPOMArHUTHOE
rosie. DJIEKTpOMarHuTHeIe BoJHbI. KBaHTOBbIE siBEeHUA"

93 KonTponbHas pabota no Teme "IIeKTPOMarHUTHOE MOJIE.
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC siBieHUS"

94 [ToBTOpenue, 06o0menue. JJaboparopHsie pabOTHI 1O Kypcy 1
"BzaumoneiictBue ten"

95 [ToBTOpenue, 06006meHue. Pemienue pacueTHbIX U KaYECTBEHHBIX
3ana4 o reme "Tennossle nponeccs”

96 [ToBTOpeHMEe, 00001IeHNE. Pemienne pacyeTHBIX U KaYeCTBEHHBIX
3agad 1o teme "KIIJ| TemnoBeix gBuraresneci"

97 [ToBTOpeHue, 060061IeHNE. Penienne pacyeTHbIX U KaYeCTBEHHBIX
3ana4d o reme "KIIJI anexTpoycraHoBoOK"

98 [ToBTOpenue, o6o6menue. Jlaboparopusie paboThI O Kypcy 1
"CBeToBbIe sBICHUSA"

99 [ToBTOpenue, 0600meHne. Pabora ¢ Tekctamu mo TeMe "3aKoHbI
COXpaHEHUs B MEXaHUKe"

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "Konebanus
Y BOJIHBI"

101 [ToBTopenue, o6o0menne. Pabora ¢ Tekcramu o Teme "CBeTOBBIE
SIBJICHUS "

102 [ToBTOopenue, 0600menue. Pabora ¢ Tekcramu mo Teme "KBanToBas u
sanepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 1024 27




6. Ucnoab3yemblii B ¢eepajbHbIX M PErHOHAJBHBLIX MPOIEAYPAaX OIEHKH KayecTBa
o0pa3zoBaHusi mepedeHb (KOAM(PHUKATOP) pacnpelejeHHbIX IO KJaccaM IpoBepsieMbIX
TpeOOBaHMIl K pe3y/jibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/JIbHOM NMPOrPaMMbl OCHOBHOI'O
o01mero o0pa3oBaHus ¥ 3JIEMEHTOB CO/ieP:KaHUs N0 pU3MKe.

Taobnuua 6.1

[TpoBepsieMbie TIpeIMETHBIC PE3YJIbTAThl OCBOCHUS
OCHOBHO 00pa30oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIETO
obpazoBanus (7 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI

11

HCII0JI30BAaTh U3YYCHHBIC ITIOHATUS

1.2

Pas3iindaTh ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIbITOB,
ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

1.3

pacro3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3UUYECKUX SBICHUI B OKPYKaIOIIEM MHpE,
B TOM 4HCJI€ (PU3UYECKUE SIBJICHUS B IPUPOJIC, TIPU ITOM MIEPEBOJAUTH MPAKTUUECKYIO
3aJa4y B y4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBONCTBA (MpHU3HAKU) (PUINYECKUX
SIBIICHUM

14

ONHKCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (PU3UYECKUE SBICHMS, MCIIOIb3Ys
¢u3nyecKre BEIMUUHBI, IPU ONMMCAHUH NPABUIBHO TPAKTOBATH (PU3MUECKHUNA CMBICIT
UCTOJb3YEeMbIX BEJIMYMH, UX O003HAUE€HUS M E€AMHHUIBI (PU3NYECKHX BEIUYHUH,
HaXOJUTh (OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIWYUHY C IPYTHMMH
BEJIMYMHAMU, CTPOUTH IPauKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHHSI M TMPOIECCHI, MCIONb3YS
M3y4YEHHBIE 3aKOHBI, MPH OSTOM J1aBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alUCHIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE

1.6

OOBSICHATh (PU3MUECKUE SIBIECHUS, MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBISBISTH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 | - 2 TIOTHYECKUX I1aroB ¢
ornopoit Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUN, (PU3NUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pelmiaTth paCHCTHBIC 3ada4u B 1 -2 HCﬁCTBHH, HCIIOJIB3YA 3aKOHBbI H (bOpMy.HBI,
CBA3BIBAIOIINEC (1)I/I3I/I‘~IGCKI/IC BCJIIMYMHBI: HAa OCHOBC AaHAJIM3a YCJIOBHUA 3aJayu
3aIlIMCbIBATh KPAaTKOC YCJIIOBHUC, ITIOACTABJIATDH (1)I/IBI/II-ICCKI/I€ BCJIIMYHUHEBI B (bOpMYHBI n
MMPOBOAUTH pacCyYC€Thbl, HAXOAWUTH CIIPABOYHBIC JAHHBIC, HGO6XO)II/IMI)IG JJI1 peIICHUA
3ala4, OICHUBATb PCAIUCTHYIHOCTD HOJ'Iy‘ICHHOfI (I)PI3PI‘-ICCKOﬁ BCIIMYHHBI

1.8

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MUECKUX
METOJIOB, B OINMCAHWU HCCIEAOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANONIOKEHHUE
(rumoresy), pa3nuyaTh ¥ WHTEPHPETHUPOBATh MOJTYYEHHBIH pe3ylbTaT, HaXOJIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBO/BI 0 €r0 pe3yjbTaTaM




1.9

MIPOBOAMTD OMBITHI IO HAOIOACHUIO PU3NYECKUX SIBICHUN WU (PU3UUECKUX CBOMCTB
Tes: (popMynUpOBaTh TNPOBEpSIEMbIE IPENNONOKEHHS, COOUpPATh YCTAHOBKY H3
PEeI0KEHHOT0 000PYI0BAaHUS, 3aUCHIBATh XO/1 ONBITA U (HOPMYJIMPOBATH BHIBOIBI

1.10

BBINIOJHATH TPSMBbIE HM3MEPEHHs C HCIOJIb30BAHHUEM AHAIOTOBBIX W LU(PPOBBIX
npuOOpOB, 3alUCHIBATh ITOKA3aHUS MPUOOPOB C YYETOM 3aJaHHOW aOCOIIOTHOU
HOTPEITHOCTH U3MEPEHUH

1.11

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCMOCTHU OJTHOM (PU3MUeCKON BEIMYUHBI OT JPYTOil C
UCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHHi, y4yacTBOBaTh B IUIAHUPOBAHHH y4eOHOTO
UCCIIEIOBaHMsI, CcoOUpaThb YCTAaHOBKY M  BBINOJHATH U3MEPEHHs, CIEIys
NpPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yJAbTAaThl MOJYYCHHOH 3aBUCHUMOCTH
bu3nYeCKUX BEIMYUH B BHJIE MIPEATIOKEHHBIX TaOIUI U rpauKoB, /1e1aTh BHIBOABI
10 pe3yJbpTaTaM UCCIEA0BaHUA

1.12

IPOBOJUTh KOCBEHHbIE M3MEpPEHMs (PU3UUECKUX BEIUYMH, CIeNys MpPeasIoKeHHON
MHCTPYKLUMHU: T[PU BBINOJIHEHUH M3MEPEHUN coOUpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOH BEJIINYMHBI

1.13

coOyoiaTh TpaBHJa TEXHUKHM O€30MacHOCTH Tpu paboTe ¢ JabopaTOpPHBIM
000opyI0BaHEM

1.14

yKa3plBaTh MPHHLIUIBI JIEHCTBHSA TNPUOOPOB W  TEXHUYECKUX YCTPOMCTB,
XapakTepu3oBaTh MPUHLMIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOKMCTB C TIOMOIIBIO UX OMUCAHUS, UCTIONB3YS 3HAHUS O CBOMCTBAaX (hPU3MYECKHUX
SBJICHUH U HEOOXOAMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

IOPUBOAUTh HpPUMEpPbl (HAXOAUTh HHPOPMALUIO O MpUMepax) HPaKTUYECKOro
HCIIOJIb30BaHUA (i)I/IBI/I‘-IGCKI/IX 3HAHUU B HOBCCIIHCBHOI;'I KU3HU 1A obecrneueHust
0€30MacCHOCTH TMpH OOpallleHuH ¢ MpuOopaMM M TEXHHYECKHMH YCTpoOilcTBamu,
COXpaHEHHMsI 3/10pOBbsi U COOJIOJEHUS HOPM OSKOJOTHYECKOrO IOBEACHUS B
OKpY’KalollleH cpee

1.16

OCYILECTBIIATH OTOOP MCTOUHUKOB HH(pOpMaluu B ceTH VIHTepHEeT B COOTBETCTBHHM C
3aJ1aHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW W IIyTEM
CpaBHEHMs PA3JIMYHBIX MCTOYHUKOB BBIIENATH MH(OPMAIMIO, KOTOpas SIBIISETCS
MIPOTUBOPEUMBOM UM MOXKET OBITH HEJJOCTOBEPHOMN

1.17

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3aJaHUi  Hay4HO-TIOMYJSPHYIO
AUTEpaTypy (HU3NYECKOTO COJCpXaHUSA, CIPABOYHBIE MaTepHaibl, PECypChl CETH
WuTepHer, BiIajgeTh INpUEMaMHM KOHCIEKTHPOBAHUSA TEKCTa, IMpeoOpa3oBaHUs
UHpOPMAaLIMU U3 OHOI 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2 -
3 H“CTOYHMKOB HMH(pOpMaUU (U3MUECKOTO COAEP)KAaHUSA, B TOM 4YUCIE MyOJINYHO
JienaTh KpaTKue COOOIIEHUS O pe3ysbTaTaxX MPOEKTOB WM y4eOHBIX HCCIeI0BaHUH,
IIpU 3TOM TPAMOTHO HCIOJIb30BaTh W3YYEHHBIN NOHATHMHBIA ammapar Kypca
(u3uKH, COMPOBOXK/IAThH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

MIPY BBIIIOJIHEHUU YUYE€OHBIX TPOEKTOB U UCCIICOBAHHUM pacIpelesiTh 00SI3aHHOCTH
B TPYyNIE B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJa4aMH, CJIEAUTH 32 BHITIOJHEHUEM
IIaHa JIEHCTBUM, aJleKBaTHO OIICHMBATh COOCTBEHHBIH BKIJIA] B JCSITEILHOCTH
TPYIIBI, BHICTpaWBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBHE, YYUTHIBAS MHCHHE
OKPY>KaoIIHUX




Tabnuma 6.2

[IpoBepsieMbie eMeHThI coaepxkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszaena 3JIEMEHTA

1 OU3NKA U EE POJIb B ITIOBHAHMHM OKPYXAIOIIET'O MHUPA

11 ®usuka - Hayka o npupoje. ABneHus npupoabl. Ouznueckue
SIBJICHUSI: MEXaHUYECKHUE, TEIJIOBBIE, 3IEKTPUYECKHE,
MarHMTHBIE, CBETOBBIE, 3BYKOBbIE

1.2 ®dusnueckue BeaMYUHBL. V3MepeHne (QHU3MUECKUX BEIUYHH.
duznueckue pUOOPHI. [TorpemHocTs MU3MEPEHU.
MexayHapoiHas cucTeMa €IMHUL

1.3 EcrecTBeHHO-HayuHBIH ~ METOA  TO3HAHWA:  HaOJIIO/EHUE,
IIOCTAaHOBKA  HAy4yHOIO BOIIPOCA, BBIIABWKEHUE THUIIOTES,
HKCIIEPUMEHT I10 IPOBEPKE TUIOTE3, 00bICHEHNE HAOII0JaeMOTO

SIBIICHUSA
1.4 Onucanne PU3NYECKHUX SBJICHUH C IIOMOIIBIO MOACIIEH
15 [TpakTrueckue pabOTHI:

N3mepenne paccTOsTHUN.

W3mepenue o6bema KUAKOCTH U TBEPAOro Teja.

Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue  TemmepaTypbl INpH  I[OMOIIM  >KUJKOCTHOTO
TEPMOMETPA U JAaTUYUKA TEMIIEPATYPBI

2 ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BELLIECTBA

2.1 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMbITHI,
JIOKa3bIBAKOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBrxeHue yactull BemecTBa. CBsA3b CKOPOCTH JABUKEHUS YACTHUII
¢ Temneparypoil. bpoyHoBckoe aBuxenue, nudphy3us

2.3 B3aumopeiicTBue  4YacTML]  BEIIECTBA:  IPUTSDKEHUE U
OTTaJIKMBAaHUE
2.4 ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE I'a30B, )KUJIKOCTEN U

TBCPABIX (KpI/ICTaJ'IJ'II/I‘-IeCKI/IX) TCII. BzanmocBsa3b MCKOY
CBOMCTBaMH BCIICCTB B pPa3HBIX arp€raTHbIX COCTOSHHAX U HUX
ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [TpakTuyeckue paboOTHI:
OrneHka JuaMeTpa aroMa METOJOM PSIOB (C HCIOIb30BAaHUEM
dororpaduii).

OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.




OnpITel MO OOHAPY)KEHUIO JIEHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSDKEHUS

JABMOXKEHUE

1 B3AUMOJIEVICTBUE TEJI

3.1

Mexanuueckoe ABUKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JIBUJKECHUE

3.2 Ckopoctb. CpeaHss CKOpOCTb MPH HEPABHOMEPHOM JBM)KCHUU.
Pacuer myTu ¥ BpeMeHH JBUKEHUS

3.3 SIBieHne MHepUMM. 3aKOH MHEpUMHU. B3auMojencTBue Ten Kak
MpUYMHA U3MEHEHHUS CKOPOCTH JIBM)KEHHS Tesl. Macca kak mepa
MHEPTHOCTH TeJjia

3.4 [TnoTHOCTH BemiecTBa. CBsI3b MJIOTHOCTH C KOJTMYECTBOM MOJIEKYIT
B eIMHMIIE 00bEMa BEIECTBA

3.5 Cuna Kak XxapakTepUCTHKa B3aUMO/IEUCTBUS TE

3.6 Cuna ynpyroct u 3akoH ['yka. Mi3mMepeHue Cuiibl ¢ TTOMOIIBIO
JTUHAMOMETpa

3.7 SIBnenue TAroTeHus M cuia Tsokectd. Cuila TSHKECTH Ha JPYTHX
manerax. Bec rena. HesecomocTs

3.8 Cuna tpenus. TpeHre CKONBXKEHUS U TPEHUE MOKOs. TpeHue B
MIPUPOJIE U TEXHUKE

3.9 CnoxeHue CWiI, HampaBICHHBIX IO  OJHOW  MPSIMOM.
PaBHOelicTBYOIIAsA CHIT

3.10 [TpakTuyeckue paboThI
OrmpesiesieHe CKOPOCTH PaBHOMEPHOTO JBIDKEHHUS (IIapHKa B
KUAKOCTH, MOJICITH JIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajee).
OrmpesiesieHne CpeHEN CKOPOCTH CKOJIBKEHHsSI Opycka WIu
IapyvKa Mo HAKJIOHHOM MJIOCKOCTH.
Ornpezenenne mIOTHOCTH TBEPOTO Tea.
OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  PACTSKEHUS
(nedopmaniun) Ipy>KUHBI OT MPUITOKEHHON CHIIBIL.
OnbITel, JEMOHCTPUPYIOUIME 3aBHCHUMOCTb CHUJIbI  TPEHUS
CKOJILXKEHHUs OT Beca Tejla U XapaKTepa COMPHUKACAIOIIMXCS
ITOBEPXHOCTEU

3.11 ®dusnueckre SBICHUS B TMPUPOJAE: NPUMEPHI JIBIXKEHHUS C
Pa3IMYHBIMU  CKOPOCTSMH B JKMBOW M HEXHUBOW NPUPOJE,
JIEMCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHUYeCKHEe yCTPOICTBA: TUHAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBEPAOTO TCJIA. CnocoObl YMCHBHIICHUSA U YBCIIMYCHUS
JaBJICHUA




4.2

JlaBmerne rasza. 3aBHCHMOCTh JIaBJICHUS Ta3a OT 00beMa,
TEMIIEPATYPHI

4.3 [lepenava naBieHUs TBEPABIMH TEIaMH, )KHJIKOCTSIMU M Ta3aMHu.
3akoH [lackains. [TneBMaTHUecKue MAIIUHBI

4.4 3aBUCUMOCTH JIaBJICHUS JKUIIKOCTH oT TJTyOWHBI.
I'unpocratnueckmii  mapagokc.  CooOmaronmecss  COCYBI.
['unpaBnuyeckue MeXaHU3Mbl

4.5 Atmocdepa 3emmm u armochepHoe naBieHue. [IpuyanHbBI
CyIIECTBOBaHUS  BO3AyIIHOW  oOomoukw  3emuu.  OmbIT
Toppuuennu. 3aBUCHMOCTDh aTMOC(HEPHOTO 1aBJICHUS OT BBICOTHI
HaJ YpOBHEM MOps

4.6 N3mepenne atmocdepHoro nabineHus. [Ipubopsl s u3aMepeHus
aTMoc(hepHOTro TaBICHHUS

4.7 JlelicTBME KHAKOCTH M Ta3a Ha IOrPYKEHHOE B HHUX TEJIO.
BrrtankuBaromias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8 [TnaBanue ten. Bo3nyxomnaBanue

4.9 [TpakTrueckue pabOTHI:
HccrnenoBanne 3aBUCHMOCTH Beca Tela B BojJe OT oObema
MOTPYXEHHOU B )KHUJIKOCTh YaCTH Tela.
OrnpeziesieHe BBITAJIKMBAIOIICH CHUJIBI, JICUCTBYIOIIEH Ha TEJoO,
MOTPYKEHHOE B KHUJIKOCTb.
ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEN CHJIBI,
JEHCTBYIOIIEH Ha TEO B KUAKOCTH, OT MACCHhI Tela.
OnBITH, JEMOHCTPHUPYIONINE 3aBUCHMOCTH BBITAIKHBAIOIICH
CUJIBI, JIEHCTBYIOIIEW Ha TEJNO B IKHIKOCTH, OT oOBbema
MOTPYKEHHOW B KHJKOCTh YacTH TeJla W OT TUIOTHOCTH
KUJKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOJKH U
ompezieNieHue ee rPy30N0ILEMHOCTH

4.10 ®dusnyeckre SBIEHUS B MPUPOJE: BIUAHUE aTMochepHOro
JTABJICHHSI HA )KMBOW OpraHW3M, TJIABaHUE PHIO

411 TexHUYECKHE YCTPONCTBA: COOOIIAIOIINECS COCYBI, YCTPOHCTBO

BOJIONPOBOJA, TUAPABIMYECKHH Mpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MIOPLIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

5.3 [TpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
[IpaBuno paBHOBecHs ppr4yara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky




5.5 "3omotoe mpaBmwio" MexaHWkd. KoaddumueHnt momae3Horo
neicTBUs MexaHU3MOB. IIpocTbie MeXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTeHuManbpHas 3HEPTUU TeNA, IOJHATOrO HaJl 3eMiei
5.7 Kunernueckas sneprus
5.8 [TonHast MexaHuuecKast S3Heprusi. 3aKOH U3MEHEHUS U COXPaHEHMSI

MEXaHUYECKON SHEPTrUn

5.9 [TpakTuyeckue pabOTHI:

Onpenenenve paboOTbl CUJIBI  TPEHUS HPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTAIbHON IIOBEPXHOCTH.
HccnenoBanue ycaoBUi paBHOBECHS pbluara.

N3mepenne KII/[ HakIOHHOM INIOCKOCTH.

M3yueHue 3aKkoHa COXpaHEHUsI MEXaHUUYECKOW IHEPTUU

5.10 dusznyeckue ABJICHUS B IMpHUPOLAC: pbldaru B TCJIC YCIOBCKA

5.11 TexHu4yeckne yCcTpoONCTBA: pbIYar, MOJBIKHBIN M HEOABHKHBIN
OJI0KH, HAKJIIOHHAS TUIOCKOCTH, MMPOCTHIE MEXAHU3MBI B OBITY

Tabmuua 6.3

[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaresbHON MporpamMmsl (8 Ki1acc)

Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTr0 00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yabTaTa

11 HUCIIOJIB30BaTh ITOHATUS

1.2 pa3ianyaTh SBJICHMS 110 ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBJICHUE

1.3 pacno3HaBaTh IPOSIBIIEHWE M3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHUpe, B TOM 4ucie (U3UUecCKue SBJICHUS B NMPUPOJE, IpU
9TOM TMEpPEeBOJUTh MPAKTUYECKYI0O 3aJadyy B Yy4eOHYIO, BBLACIATH
CYIIECTBEHHBIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUMN

14 OTHCHIBATh U3YyYCHHbIE CBOMCTBA TN U (hpu3NUYECcKHe SIBICHHS, UCHONb3Ys
¢usznyeckue BENWYMHBI, MpPU OMNHMCAHUU TPABUIBHO TPAKTOBATh
(Gu3uUecKuil CMBICI HCIOJIb3YEMbIX BEITUYMH, 0003HAUCHHSI M €IUHUIIBI
¢u3NYeCKUX BEIWYUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
¢u3uUecKyro BEIMYUHY C JAPYITMMH BEIHYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

1.5 XapaKTepu30BaTh CBOMCTBA TeJd, (U3MYECKUE SIBICHHUS U IPOLECCHI,
UCIIONIB3YSl W3YYEHHBIE 3aKOHBI, MpPU OTOM JIaBaTb CJIOBECHYIO
(GbOopMyITHMPOBKY 3aKOHA U 3allMChIBATh €M0 MaTEMATHUYECKOE BhIPAXKEHHE

1.6 OO0BSACHATH (hHU3HUECKHE MPOLIECChl U CBOWCTBA TEJl, B TOM 4YHCIE U B




KOHTEKCTE CUTYyalluil MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISTDH
MPUYUHHO-CJICICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE U3 | - 2 JTIOTHUeCKUuX
IaroB ¢ MoMompio 1 - 2 W3y4eHHBIX CBOMCTBAa (DM3UYCCKUX SBJICHUH,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pelmars pacyeTHble 3aadyd B 2 - 3 JEHCTBUS, MCIONb3Ys 3aKOHBI M
dbopMynbl, cBs3bIBaOlIME (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHajIn3a
YCJIOBHS 3a7a4M 3alMChIBATh KPATKOE YCJIOBME, BBIABIATH HEIOCTAaTOK
JMaHHBIX JJI pelleHus 3a/ladyd, BBIOMpPATh 3aKOHBI U  (OPMYIIbI,
HeoOXOauMBbIE Ul €€ pELIEHUs, MPOBOJUTH pacdyeTbl M CpPaBHUBATH
MOJIy4eHHOE 3HaUeHUe (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaThb HpO6HCMBI, KOTOPBIE MOXHO pEeIIUTh IIpH IIOMOLIU
(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJB3YSA OIMMCAHUC HUCCICAOBAHUWA, BBIACIIATH
IIPOBEPAEMOC IMPCAIIOJIOKCHHUE, OLCHUBATh IIPABUJIBHOCTH IIOpAAKaA
MMPOBEACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOABI

1.9

OPOBOJIUTH OMNBITHl [0 HAOMIOAEHUIO (PU3MYECKUX SIBJIECHUM wWiIn
(GU3NIECKUX CBOUCTB TEI: (OPMYIUPOBATH TPOBEPSIEMBIC ITPEITOIOKECHHS,
coOMpaTh YCTAaHOBKY U3 INPEJUIOKEHHOTO0 000PYI0BaHMs, ONUCHIBATh X0/
OTIBITa U POPMYIIUPOBATH BBHIBOJIBI

1.10

BBITOJIHATH NPSMbIE U3MEPEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPHUOOPOB
U JIaTYUKOB (PU3UYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHU ¢
Y4E€TOM 33]aHHOU a0COJIFOTHON MOTPEHIHOCTH

111

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOHN (PM3NYECKON BETMYMHBI OT
JpYrol €  HCIOJIB30BAaHMEM IPSMBIX  W3MEPEHMI:  IUIAHUPOBATH
UCCIJIEJOBaHUE, COOUpATh YCTAHOBKY U BBINOJHATH U3MEPEHMs, Cleays
NpeUVIO)KEHHOMY  IIaHy, (UKCHpPOBaTh  pe3ylbTaThl  MOJTY4YE€HHOU
3aBUCHUMOCTH B BUJIE TaOIHIl U rpaUKOB, 1€1aTh BHIBOJABI IO PE3yJbTaTaM
UCCIIEI0BAHNS

1.12

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYMH: IUIAHUPOBATH
U3MepeHusi, coOupaTb  HSKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CIeays
NpPeUI0KEHHON HMHCTPYKIUH, U BBIYUCIIATH 3HAYCHNUE BEIMYUHBI

1.13

coOiroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1adopaTOpHBIM
000opyI0BaHEM

1.14

XapaKkTepU30BaTh MPUHIMIIBI  JEHCTBUS HM3YyUYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPONM HA UX ONMMCAHMS, UCHOJb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBIEHUH W  HeoOXoawmble  (pu3nueckue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb IMPOCTBIC TEXHHUYCCKUC YCTpOI‘;ICTBa U HU3MCPUTCIIBHBIC
HpI/I60pBI o cxemMaM H CXEMaTU4YHbIM PHCYHKaM, COCTaBJIATh CXCEMBI
SJICKTPHUICCKUX Lenei C noCJICaA0BaTCIbHBIM )51 napalJICJIbHbIM
COCIMHCHHUEM DJJICMCHTOB, pas3jindas YCIOBHBIC 0003HAYCHHS DJIEMECHTOB
SJICKTPHUICCKUX Lemnei

1.16

OPUBOAUTH  NpUMEpHl  (HAXOAUTh  HMHGPOpPMALMIO O  TIpPUMEpPax)
NPaKTUYECKOTO HCIONB30BaHUS (U3NYECKUX 3HAHWKW B TTOBCETHEBHON
KHU3HH JIJIs1 oOecrieueHust 6e30MacHOCTH MPH O0pallleHuH ¢ nMprudopamMu U




TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAaHEHUS 30POBbS M COOIIOIEHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEeH cpefie

1.17

OCYIIECTBIISATh TOUCK HH(pOpManuu (HU3HUECKOTO COICPXKAHUS B CETU
WNHTepHeT, Ha OCHOBE HWMEKOIIMXCA 3HAHWM W TIyTeM CpaBHEHUS
JOTIOTHUTEITFHBIX ICTOYHUKOB BBIJCIATH HH()OPMAIIHIO, KOTOpas SBISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

MCIOJIb30BaTh MPHU BHINOJHEHUH yYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
TUTEepaTypy (PU3NUIECKOro COePIKaHUs, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetu MHTrepHeT; BiaAeTb NpUEMaMH KOHCHEKTHPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBCHHBIC NMHCHMEHHBIC M KPAaTKUE YCTHBIC COOOLICHHS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HUCTOYHUKOB (PHUIUIECKOTO
COJICpKaHus1, B TOM YUCIIC MyOJIHMYHO MPEJICTABIIATE PE3Y/IbTAThI IPOSKTHOM
WM UCCIICIOBATEIILCKOM eI TEIbHOCTH, IIPH 3TOM IPaMOTHO MCIIOJIb30BaTh
U3YyUCHHBI TOHATUIHBIN ammapar Kypca (QHU3UKH, COINPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALNEN

1.20

IpY BBHIMOJHEHUH YYEOHBIX IPOEKTOB M HWCCIEAOBAHUHA (PU3HMUECKUX
IPOLIECCOB paclpelesiaTh OOS3aHHOCTH B TIPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJa4aMH, CJIICIUTH 3a BBIIIOJHEHUEM IUIaHA JECUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIaa B
JIeATEIbHOCTD IPYIIIbI, BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
HPOSIBIISIS TOTOBHOCTD Pa3pelaTh KOH(IMKTbI

Tabauua 6.4

[IpoBepsieMbie aeMeHTHI cofepxkanus (8 Kiacc)

Kon
paznena

Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
JJIEMEHTA

6

TEIIIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETHUYECKOH TEOpUHU
cTpoeHusl BemiectBa. Macca u pa3Mepbl MoiieKynd. OIBITHI,
MOATBEP)KJAIOIIUE  OCHOBHBIE  IIOJOXEHHS  MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

6.2 Mopenu TBepAOro, KHAKOTO M Ta3000pa3HOTO COCTOSHHUM
BerectBa. Kpucrannuueckue u amopHbIe Tena

6.3 OOBbsicHEeHHE CBOWCTB ra3o0B, XMIKOCTEH M TBEpPIBIX TN Ha
OCHOBE TI0JIO’KEHUN MOJIEKYJIIPHO-KMHETUYECKON Teopun

6.4 CMaunBaHue U KallWUISIPHBIC SBJICHUS
6.5 TemoBoe pacIlIupeHHe U CKaTue
6.6 Temmneparypa. CBsi3p TemImeparypbl €O CKOPOCTbIO TEIJIOBOTO

JBMYKEHUS YaCTHIL




6.7

Buyrtpennsis  sHeprusi. CrmocoObl W3MEHEHUsT BHYTpPEHHEH
SHEPTrUH: TEIIoNepeaada U COBEPIICHUE PaOOTHI

6.8 Buner  Teruiomepenadd: — TEIUIONMPOBOJHOCTh,  KOHBEKITHS,
U3Iy4YeHue

6.9 KonngecTBo TeoTsl. Y aenabHas TEMIOEMKOCTh BEIIECTBA

6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPAaBHEHUE TEILIOBOTO
OanmaHca

6.11 [InaBneHue U OTBEpAECBAHUE KPUCTAUIMYECKMX  BEILECTB.
VnenpHas TEI0Ta MJIaBICHUs

6.12 [TapooOpa3oBanne u koHneHcanus. Mcnapenue. Kumenue.
VY nenbHas TEeIUIoTa apooOpa3oBaHMsL. 3aBUCUMOCTb
TEMIIepaTypbl KUIIEHUs OT aTMOC(EPHOTO JTaBICHHS

6.13 BnaxxnocTs Bo3yxa

6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHUs

6.15 [Tpunuunsl pabotel TemnoBelx jBuratenedt KIIJ[ TemioBoro
nsuratenis. TernoBsle ABUraTeI U 3alluTa OKpYXKarolei cpeibl

6.16 3aKOH COXpaHEHUS M TPEBPALICHHUS HHEPTUU B TEIUIOBBIX
npoleccax

6.17 [TpakTuueckue paboThI:
OnpiThl MO OOHAPY)KEHUIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO
HNPUTSKESHUS.
OnpITHl MO BBIpAIIMBAaHUIO KPUCTAJUIOB MOBAapEHHOM COJIM WU
caxapa.
OnpiThl 1O HAOJIOJEHUIO TEIMJIOBOIO PACHIMpPEHUsi Ta3oB,
XKHUJIKOCTEH U TBEPJBIX TEJ.
Ornpezenienne naBjieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JJaBJIEHUS BO3/1yXa OT
ero o0bemMa U HarpeBaHus MM OXJIAKICHHSL.
[TpoBepka rumnoresbl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPHUIECKON TPyOKe OT TeMIEPaTypHl.
HaOnronenne w3MeHeHMs BHYTPEHHEW SHEprum Teila B
pe3yJbTaTe Teruionepeaayn U padoThl BHEITHUX CHIL.
HccnenoBanue sBICHHMS TEIUIOOOMEHAa MPU CMEIIUBAaHHUH
XOJIOTHOW M TOpsYEN BOJBI.
OnpezneneHre KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOH IpH
TETUTIOOOMEHE C HarpeThIM METAITHYECKUM [IAITHHIPOM.
Onpenenenne YAEIbHOU TETUIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCTIapeHusl.
Ornpenenenre OTHOCUTENBHON BIIaKHOCTH BO3yXa.
OnpezaeneHue yaenbHONW TEMIOTHI IJIaBIECHUS JIbAA

6.18 dusnueckue sBICHHUS B MPUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE U

KallWUIIPHBIE SIBIEHUS B MpPUPOJE, KPHUCTAIBI B IPHPOJIE,
nznydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;




o0pa3oBaHUE POCHI, TYMaHa, UHEsl, CHeTa

6.19

TexHuueckue YCTPOMCTBA: KalWUIspbL, IpUMEPBI
MCIIOJIb30BAaHUsl KPUCTAJLIOB, XUAKOCTHBIM TEPMOMETp, NAaT4YUK
TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHUS IOMOB, TUTPOMETPHI,
NCUXPOMETp, TMapoBas TypOMHA, JBHUraTteilb BHYTPEHHETO
CropaHus

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnekTpusanus Ten. [[Ba posia 31eKTpUUYEeCKUX 3apsiioB

7.2 B3aumopeiicTBue 3apseHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTh
CHUJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BETMYHHBI 3apsII0B U
paccTOsSHUS MEXy TE€JIaMH)

7.3 OnekTpuueckoe mosie. HanmpspkeHHOCTh 3JEKTPUYECKOTO TOJIS.
[lpuHIMn ~ cynepmo3uluud  DJIEKTPUYecKux  moyed  (Ha
KaueCTBEHHOM YPOBHE)

1.4 Hocurenn ANEKTPUYECKUX 3apsia0B. DneMeHTapHBbII
anekTpuueckuit 3apsn. Crpoenue aroma. IIpoBoaHuKH U
TUDIICKTPUKA

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

7.6 DJIEKTPUUECKHUI TOK. Y CIOBHS CYIIECTBOBAHUSI DJIEKTPUUECKOTO
TOKa. VICTOYHHMKH MOCTOSTHHOTO TOKa

1.7 JleficTBUSL  DIIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

7.8 Onekrpuueckas 1enb. Cuiia Toka. DIEeKTPUUECKOe HaNpsHKeHUe

7.9 ConpoTuBieHHEe NPOBOJHHKA. YJEBHOE  CONPOTHUBIIEHUE
BElIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB

7.12 PaGota u MOUIHOCTH SJIEKTPUUECKOTO0 TOKa. 3akoH JIxoyis-
Jlenna

7.13 DJeKTpuYecKre HEenH U MOTPEOUTENN HIEKTPUYECKON SHEPTUU B
obITy. KopoTKkoe 3ambikaHue

7.14 [TocTosiHHBIE MarHUTHI. B3anMoieiicTBre MOCTOSHHBIX MarHUTOB

7.15 MarunutHoe nosie. MarHuTHOE 1oJjie 3eMJId M €r0 3HaueHHue JUis
KU3HM Ha 3emie

7.16 OneiTr  Opcrena. MarHutHoe 1oJIe  BJIEKTPUYECKOTO  TOKA.
[TpuMeHeHHe >IeKTPOMAarHUTOB B TEXHHUKE

7.17 JleiicTBME MAarHMTHOrO TIOJsI Ha MPOBOJHUK C  TOKOM.




OJIEKTPOABUTATENIb  MOCTOSIHHOTO  Toka.  Mcmosb3oBaHue
JJNIEKTPOJBUraTeIe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCHIOpTE

7.18 OnbiTel  Dapanes. SBaeHHe >JIEKTPOMArHUTHONW HWHIYKIIMH.
IIpaBuno Jlenna

7.19 OnextporeHeparop. CrocoObl MOMYYEHUs  IJIEKTPUUECKOM
SHEPruM. OJNEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPIruu

7.20 [TpakTrueckue paboTHI:

OnbITH 110 HAOJIIOACHUIO ANEKTPU3AIMU TET MHAYKIUEH U MpH
COIPUKOCHOBEHHH.

HccnenoBanue OeHCTBUS 3JIEKTPUUECKOIO IOJS HA IPOBOJHUKU
U IUDJIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUICCKON TETTH MTOCTOSHHOTO
TOKa.

W3mepeHue u peryJimpoBaHHue CUIIbI TOKA.

W3mepeHue U peryJinpoBaHue HaIIPSHKEHHUS.

HccnenoBanue 3aBUCHMOCTM  CWJIBI TOKA, MIYLIETO 4epe3
pE3UCTOp, OT CONPOTUBIEHHUS PE3UCTOpAa U HANpsSHKEHUS Ha
pe3ucTope.

OnpIThI, JI€MOHCTPUPYIOLUIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIIEHUS TPOBOJHUKA OT €ro JUIMHBIL, IUIOIIAJU
MIONEPEYHOI0 CEUEHUs U MaTepHuaa.

ITpoBepka IIpaBuJIa CIIOKECHHUS HaIPsKEHU N pu
IIOCJIEI0BATEIIbHOM COECIMHEHHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna [Uisi CWIBI TOKa MpPU NapajljIeIbBHOM
COECIMHEHUH PE3UCTOPOB.

Onpenenenue pabOThl SJIEKTPUYECKOIO TOKA, HIYIIETO Yepes
pe3UCTOp.

OmnpeneneHre MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHWJIBI  TOKA, MIYIIETO 4Yepes3
JaMIIOYKY, OT HallpsKEHUsI Ha Hell.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBaHne MarHUTHOTO B3aMMOJEMCTBHUS  MOCTOSTHHBIX
MarHuToB.

W3ydyeHre MarHuTHOrO MOJIS TOCTOSIHHBIX MAarHUTOB IPU HX
00BbEeTMHEHNH U pa3/ieTIeHUN.

HccenenoBanue NEWCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpEIIKY.

OnbIThI, JEMOHCTPUpPYIOIINE 3aBHUCHUMOCTh CHJIBI
B3aMMOJIEMCTBHS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIpaBJIEHUS TOKA B KaTYyIIIKE.

N3y4eHne neficTBUsI MAarHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.
KoncTtpyrnpoBanue u usyyeHue paboThl AIEKTPOABUTATENS.
N3mepenue KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKH.

OnpITbl 1O  MCCIEAOBAHUIO  SIBICHUSA  3JEKTPOMArHUTHOMN
MHAYKIMH: UCCIIEJOBAHNE U3MEHEHUI 3HAUEHUS U HAIpPaBJICHUS
MHAYKIIMOHHOTO TOKa




7.21 dusnueckue SBICHUS B TPHUPOJIC: DJIEKTPUUECKHE SIBJICHUS B
aTMocdepe, 3MEKTPUUECTBO JKHUBBIX OPraHU3MOB, MAarHHTHOE
noJie 3eMitd, Iperi¢ MoIF0COB, POJIb MATHUTHOTO TIOJISI JIJIS KU3HH
Ha 3eMJie, MOJIAPHOE CUSIHUE

7.22 TexHuueckue  ycTpoHcCTBa: AIIEKTPOCKOTI, amIepMerp,
BOJBTMETP, pEOCTaT, CYETYMK OJIEKTPUUYECKOH HSHEpTuw,
DJIEKTPOOCBETUTEIIBHEIE npudopHl, HarpeBaTelIbHEBIE
AIIEKTPONIPUOOPEI (IPUMEPBI), SJIEKTPHUUYECKUE TIPEIOXPAHUTEIH,
SJICKTPOMArHuT, SJICKTPOABHUIATCIIb IIOCTOAHHOI'O TOKa,
reHepaTop MOCTOSIHHOTO TOKa

Tabmuma 6.5

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0OpasoBaresbHOI IporpamMmsl (9 Kiacc)

Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs
pe3ynbTaTa

11 WCIIOJIb30BaTh U3YYCHHBIE TOHATHS

1.2 pa3yinyaTh SBJICHUS 110 OMMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3 pacrio3HaBaTh IpOSIBICHHE M3YYEHHBIX (U3MYECKHX SBICHUH B
OKpY’KalOIeM MHUpE, B TOM YHCiIe (U3UYECKUE SBJICHUS B NMPUPOJE, IPU
TOM TNEepPeBOJUTh MPAKTHUUYECKYI0 33hadyy B Y4eOHYIO, BBIIENATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) PUZNUYECKUX SIBJICHUN

1.4 ONMCHIBATh U3YUYEHHBIE CBOWCTBA TeN U (PU3NYECKHUE SIBICHUS, UCIIOJb3YS
¢u3nyeckue BEIMYUHBI, TPU ONHCAHUHM TPABWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICII HMCTIONb3YEMbIX BEIMYMH, 0003HAYEHUS] U €IUHUIIBI
(Gu3nUecKux BEIWYMH, HAXOIUTh (OPMYJIBL, CBA3BIBAIOIIME JAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTh Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

15 XapaKTCpU30BaATh CBOMCTBa TCI, q)HBquCKI/IC SABJICHUA W HPOLCCCHI,
HCIIOJIB3YysAT  MU3YYCHHBIC  3aKOHBI, npu OSTOM JaBaTb  CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa U 3aIUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUC

1.6 O0BSACHATH (DPU3MYECKHE MPOILIECCHI M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYAIlUH MPAKTHKO-OPHUCHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYHUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2 - 3 JIOTHUECKUX
[1aroB ¢ MOMOUIbIO 2 - 3 HM3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUI,
bu3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7 pelaTh pacueTHbIE 3a/1a4u (ONMparoIyecs Ha cucTeMy U3 2 - 3 ypaBHEHHN),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMUNHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 3a/layMl 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINe UM M30BITOUHbIE JJaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI,




HEOOXOAMMBIC JUIsl pEIICHUs, NPOBOJUTH pacueThl M OICHUBATH
PEATUCTUYHOCTH TOTYYSCHHOTO 3HAYCHUS (PUINIECKOM BETUIHHBI

1.8

pacrmo3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXHO pEIIMTh TPU MOMOIIH
(U3NYECKUX METOJIOB, HCIIONB3YSl OINUCAHUE HCCIICIOBAHMS, BBIICISATH
poBepseMOe MPEIOJIOKEHNEe, OLEHWBAaTh TMPABHIBLHOCTH IMOPSIKA
NPOBEICHUSI  WCCICNOBaHMS, JeJlaTh  BBIBOJBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUH 1 OMIBITOB

1.9

OPOBOJIUTH OMNBITHI MO HAOMIOAEHUIO (PU3MYECKHX SIBICHUH WIH
(HU3MYECKUX CBOWMCTB TENI: CaMOCTOSTEIBHO COOMpAaTh YCTAaHOBKY U3
u30bITOYHOTO Habopa OOOPYAOBaHMS, OMMCHIBATH XOJ OIBITA M €ro
pe3yNbTaThl, GOPMYIHUPOBATH BHIBOIBI

1.10

IPOBOJIUTH NPU HEOOXOIMMOCTH CEPHUIO NMPSAMBIX U3MEPEHUH, Onpenesss
cpenHee 3HAYEHUE H3MEpsSEeMON BeIMUYMHBI ((POKYCHOE pacCTOSHHE
coOuparonieid JMH3BI), OOOCHOBBIBATH BBIOOP CIIOCO0Aa HM3MEpPEHHS
(M3MepuTENHHOTO MPUOOpa)

1.11

INpOBOANTL HCCICOOBAHUC 3aBUCUMOCTEH (1)I/IBI/I‘I€CKI/IX BCINMYHMH C
HCIIOJIb30BAHUECM  IIPAMBIX H3MepeHHfIZ IUIaHUPOBATL HMCCJICJOBAHUC,
CaMOCTOATCIIBHO C06HpaTb YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTATHL
HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)PI3I/I‘I€CKI/IX BCIIMYMH B BHUJIC Ta6JII/III )51
Fpa(I)I/IKOB, ACJIaTh BbIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH
U3MEpEHUS, CIeAysl NPEUIOKECHHON WHCTPYKLUH, BBIUUCIATH 3HAYCHHE
BEJIMYMHBI U AHAIIM3UPOBATh ITOJIY4EHHBIE PE3YyJIbTAThl C YYETOM 3aJJaHHOU
MOTPELTHOCTH U3MEPEHUI

1.13

coOiroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000opyI0BaHEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM W3YYEHHBIX (PU3NYECKUX MOAeNeil:
MaTepHajgbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO0, TOUEUHBIM HCTOYHUK
CBETa, J1y4, TOHKas JINH34, IUIaHETapHas MOJIENb aTOMa, HyKJIIOHHAs! MOJIEIIb
aTOMHOTI0 sApa

1.15

XapakTepu3oBaTb MNPUHLUMBI JIEHCTBUS HU3YyYEHHBIX HPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C OIOPOM HA MX ONMMCAHUS, UCIOJIb3Yys 3HAHUA O
CBOWCTBaX (U3MYECKUX SABJICHUH U  HeoOXoqumble (U3NYECKHE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMBI U CXCMATHYHBIC PUCYHKHW N3YUYCHHBIX TEXHUYCCKHUX
YCTPOﬁCTB, HU3MCPUTCIIBHBIX HpI/IGOpOB N TEXHOJIOTUYCCKUX ITPOICCCOB IIPU
pPEIICHUN y‘IC6HO-HpaKTI/I'-IeCKI/IX 3aga4, OINTHYCCKHE CXEMBI  OJIdA
MMOCTPOCHUA 1/1306pa>1<eH1/11”4 B INIOCKOM 3CpKaJIC U COGI/IpaIOIJ_ICﬁ JIMH3C

1.17

OPUBOAUTH  NpUMEpHl  (HAXOAWTh  HMHGPOpPMALMIO O  TIpPUMEpPax)
NPaKTUYECKOTO HCTONB30BaHUS (U3NYECKUX 3HAHWW B ITOBCETHEBHON
KHU3HHU JUIs1 oOecrieueHus: 6e30MacHOCTH MpH OOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHS 3I0POBhS U COOIOACHUS HOPM
HKOJIOTMYECKOTO MOBEIEHHS B OKpY:Karollell cpee




1.18 OCYIIECTBIIATh TMOUCK HMH(pOpManuu (PU3NYECKOTO COACPKAHUS B CETH
WuTepHeT, caMOoCTOATENbHO (HOPMYIHPYs MMOMCKOBBIM 3ampoc, HaXOIUTh
IyTH OINpPEIENICHHUS JTOCTOBEPHOCTH TOJIYYCHHOW WH(pOpPMAIIMKA HA OCHOBE
UMCHOIIUXCA 3HAHUU U JOIIOJITHUTCIBHBIX UCTOYHUKOB

1.19 WCIIOJIb30BATh NP BHITIOJHEHUH yYEOHBIX 33JaHU HAyYHO-TIOMYJSPHYIO
JIUTEepaTypy (PU3MUEeCKOro colepikaHus, CIPaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu HHrepHeT; BIaAeTh NpUEMaMH KOHCHEKTHPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20 co371aBaTh COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHUS HA OCHOBE
uH(GOpMAIIUM M3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COJCPIKAHUS,
yOJIMYHO TPEJICTABIATh PE3yJIbTaThl POCKTHOW MIIM MCCIICI0BATEIIbCKOM
NESTENIbHOCTH, TMPH OTOM TPaMOTHO  HCMOJIb30BaTh  W3YYCHHBIH
MOHATHHHBIN anmapaT M3ydaeMoro pasjeia (U3HKH M COIPOBOXKIAThH
BBICTYIUIGHUE TIPE3EHTALlUe C Y4ETOM OCOOCHHOCTEH ayauTOpUH
CBEPCTHHUKOB

1.21 IpY BBHIMOJHEHUH YYEOHBIX IPOEKTOB M HCCICAOBAHUH (PHU3HMUECKUX
IPOLIECCOB paclpelesiaTh OOS3aHHOCTH B TIPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMU 3aJ1a4aMHM, CJIEIUTh 32 BBIOJHEHUEM IIaHA JACUCTBUN U
KOPpEKTUpOBaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIAJ B
JeSITebHOCTD TPYIIbI, BBICTPauBaTh KOMMYHMKaTUBHOE B3aUMOJIEHCTBUE,
IPOSIBIISs TOTOBHOCTh pa3peliaTb KOHPIUKTbI

Tabnuua 6.6
[TpoBepsiembie 311eMeHTHI coaepkanus (9 xiacc)
Kon Kon [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
pasnena dIIEMEHTa
8 MEXAHMWYECKHUE ABJIEHUA
8.1 Mexanndeckoe aBmkeHHe. MarepuanbHas Touka. Cucrema
oTcueTa

8.2 OTHOCHTEIBLHOCTE MEXAHUUECKOT'O ABIKEHUS

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE

8.4 HepaBHomepHOe mnpsiMoiuHeitHOe aBmwxkeHue. CpemHss w

MI'HOBCHHAs CKOPOCTh TCJIa IPHU HEPABHOMEPHOM JIBUKCHU N

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIIMHENHOE ABUKEHUE

8.6 CBo6oaHoe manenne. OnbITel [ anumes

8.7 PaBHOMepHOE nBmkeHHE mo OKpyxHOcTH. Ilepmon m yacrora
oOpalieHusl. JIuneiinas u yIrJ0Bas CKOpPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [Tepserit 3akon HeroToHA




8.9

Bropoii 3akon HeroTona

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIUTT CYTIEPIIO3UITIH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: Cuiia TPEHHs CKOJBXEHHs, CHJIa TPEHHs IIOKOS,
JpyTHe BUIBI TPCHUS

8.14 Cumna TSHKECTH M 3aKOH BCEMUPHOTO TSTOTEHHS. YCKOpEHHE
CBOOOTHOTO TIa/ICHUS

8.15 Jewxenue taHer Bokpyr Comuua. IlepBas kocmuyeckas
CKOpoCTh. HeBecoMOCTh 1 meperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecHe TBepmOro Tena ¢ 3aKpPEIUIEHHOH OCBHIO BPAIICHHUSL.
MowmenT cuinsbl. LienTp Tsxectn

8.18 HNmnynsc Tena. MI3menenue ummynbca. UMOynbc cuiisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE NBUKEHUE

8.21 Mexanndeckas paboTa 1 MOITHOCTb

8.22 PaboTta cun TspKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu U
paboThI

8.23 [ToTennmanpHas SHEPrUs Tejia, MOJHITOTO HaJ MOBEPXHOCTHIO
3emin

8.24 [ToreHnnanbHas SHEPIUs CXKATON NPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

8.27 [TpakTrueckue paboThI:

OmnpezneneHue cpenHel CKOPOCTH CKOJIbXEHHs Opycka WiIH
JBYDKEHUS TIApUKA IO HAKIIOHHOH IIIOCKOCTH.

OnpezneneHye yCKOpeHUs Teja PH PaBHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM ITJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU

IIPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[TpoBepka runoTe3bl: €CIu MPHU paBHOYCKOPEHHOM JBIKEHHH 0€3
HAYaIbHON CKOPOCTH MYTH OTHOCATCS KaK psifi HEYSTHBIX YHCET,
TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBaHue 3aBHCUMOCTH CHITBI TPEHUS CKOJTBKEHUS OT CHIIBI
HOPMAaJIbHOTO JaBICHHUS.

Omnpenenenne korpuineHTa TPEHUS CKOJIbKEHHSL.
OnpeneneHue )KeCTKOCTU MPYKUHBI.




Onpenenenue pabOTBHl CUJIBI  TPEHUS TMPU PABHOMEPHOM
JBI)KEHUH TeJIa TI0 TOPU30HTAILHON TOBEPXHOCTH.
Omnpenenenne pabOThl CUJIBI YIPYTOCTH MPU MOIBEME Ipy3a C
MCIIOJIb30BaHNEM HETIOIBUKHOTO U TIOJIBUYKHOTO OJIOKOB

8.28 dusnyeckue BJIEHUS B IPUPOJIE: IPUIUBBI U OTJIUBbI, IBUKEHHE
wianeT COJTHEYHOH CHCTEMBI, PEaKTHBHOE JBM)KEHHE JKHBBIX
OpPraHu3MOB

8.29 TexHu4yeckue yCTpOMCTBA: CHUAOMETP, HATYMKU IIOJIOKEHUS,

pacCcTodHNA U YCKOPEHUSA, PAKCTBL

9 MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 Konebarenbnoe  gBuwkenue. OCHOBHBIE — XapaKTEPUCTUKH
KoJIeOaHMI: TIEPHOJI, YACTOTA, AMILIUTYa

9.2 Maremariueckuii ¥ TPYKUHHBIA MasTHUKU. [IpeBpamenue
SHEPTUU MPH KOJIeOaTeTbHOM ABIKEHUH

9.3 3aryxatomue Konebanus. BerHyxnenusie konedanus. Pesonanc

9.4 Mexannueckue BOJHBL. CBOMCTBA MEXaHWYECKHMX  BOJIH.
[IpononbHbIE U TOTIEpEYHbIE BOJIHBIL. J[JIIHA BOJTHBI U CKOPOCTH €€
pactipocTpaHeHus. MexXaHHYeCKHue BOJHBI B TBEPAOM Telle,
CeliCMHYECKHE BOJTHBI

9.5 3ByK. ['/poMKOCTh 1 BhIcOTa 3BYKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3Byk

9.7 [TpakTiueckue paboThI:
OnpezneneHye 4acToThl U Nepro/ia KoJIeOaHUH MaTeMaTHYECKOro
MasiTHHUKA.
OmnpezneneHve 4acToThl M TepHoOJa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA
HccnenoBanue 3aBUCUMOCTH nepuoja Kosie0aHui
MOJIBEIIEHHOTO K HUTH TPy3a OT JJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHOa KojeOaHuil MpyKUHHOTO
MasiTHHKa OT Macchl rpy3a.
[TpoBepka  He3aBUCHMMOCTH TepHoAa  KoyiebaHuM  rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
W3mepeHue yckopeHust CBOOOIHOTO MaJeHUs

9.8 dusnueckue SABJICHHUS B MNPUPOJE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH,
X0

9.9 TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIBTPa3BYKa
B OBITY U TEXHHUKE

10 DJIEKTPOMATHUTHOE ITTIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNeKTpOMarHUTHOE 1oJie. DJIEeKTpOMarHuTHbIe BOJHbL. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH




10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH

10.3 DOnexkTpoMarHuTHas npupoja cera. CkopocTs cBera. BonHoBbIe
CBOMCTBA CBETA

10.4 [TpakTuyeckue pabOTHI:
W3ydyeHre CBOWCTB DJEKTPOMAarHUTHBIX BOJIH C IOMOIIBIO
MOOUIBHOTO TenedoHa

10.5 dusnueckre SBICHUS B MPUPOJE: OHOJOTMYECKOE JCHCTBHE
BUJUMOTO, YIBTPA(QHOIECTOBOTO U PEHTIC€HOBCKOTO M3TyICHHIA

10.6 TexHUYECKHE YCTPOMCTBA: HMCIOIH30BAHUE AIIEKTPOMATHUTHBIX
BOJIH 11 COTOBOM CBSI3U

11 CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. MicTouHuKHU cBeTa

11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa

11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH npenomieHus cBera. IlomHoe
BHYTpPEHHEE OTPaKEHUE CBETA

11.5 Jlunza. Xop nydeit B TMH3E

11.6 OnTuueckas cucrema goToanmnapara, MUKpOCKOIa U TEIECKoIa

11.7 ['ma3 kak onTHYeckas cucTema. bIn30pyKocTh U 1adbHO30PKOCTh

11.8 Pasnoxxenue Oemoro cBera B chektp. OmnbiTel HproToHa.
CrnoxeHre CTIIeKTPALHBIX I[BETOB. Jlucepcus ceeTa

11.9 [TpakTiueckue pabOThI:
HccnenoBanue 3aBUCUMOCTH yTia OTPa)KEHUSI CBETOBOTO Jy4ya OT
yII1a maieHusl.
W3ydeHne xapakTepUCTUK H300pa’keHUs MpEAMETa B ILIOCKOM
3epKaie.
HccnenoBaHue 3aBUCUMOCTH yTJIa MPEIOMIICHHUSI CBETOBOTO JTy4a
OT yTJIa MaJIeHus Ha TpaHuIle "BO3IyX - CTEKJIO".
[Toryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Ornpenenenrie (OKYCHOTO pACCTOSHUS W ONTHYECKOW CHIIBI
coOuparoIIeii TMH3BL.
OTMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETa B CITIEKT.
OMBITHI 110 BOCIPHUATHIO 1IBETA MPEIMETOB NIPHU UX HAOIIOICHUN
yepes3 LIBETOBbIE (PUIBTPHI

11.10 ®usnueckue sBIeHUsa B npupoxe: 3armeHus Conxua m JIyHsI,
[[BeTa TeJ, ONTUYECKHe SBJICHHs B arMocdepe (1BeT HeOa,
pedpakmus, pagyra, MUPax)

11.11 TexHu4yeckne yCTpONCTBA: OYKH, TMEPHUCKOIN, ¢doToanmapar,
ONTUYECKUE CBETOBOJIBI




12 KBAHTOBGIE ABJIEHUA

12.1 Oneitel Pezepdopaa m mimanerapHas Mojenb atoma. Mojenb
aroma bopa
12.2 Hcnyckanue M IOIJIOLIEHWE CBETa aToMOM. KBaHTBHI

JIuHeityaTpie CIEKTPbI

12.3 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3Iy4eHus

124 Crpoenue atomHoro sapa. HykinoHnHas Mozenb aTOMHOIO siipa.
H30TO1BI

125 PangunoaxTtuBHble npespamienus. Ilepros nomypacnazna aTOMHbBIX
aaep

12.6 SnepHple peakuuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOIO U

MaCCOBOI'O YHCCI

12.7 DHeprus CBA3M aTOMHBIX siiep. CBsI3b MAacChl U YHEPTUU

12.8 Peakuuu cunresa u aenenus saep. Mcrounuku sueprun ConHia
1 3BE3]

12.9 Snepnas snepretuka. [leiicTBue pajMoaKTUBHBIX M3ITy4eHUI Ha

JKMBBIC OpPTaHHU3MbI

12.10 [TpakTuyeckue pabOTHI:

HaGumtoieHne CIuTOmIHbIX ¥ TMHEHYAThIX CIIEKTPOB U3TYUCHHS.
HccnenoBanne TPEKOB: H3MEPEHHE OHEPIMU YaCTHUIBI IO
TOPMO3HOMY NyTH (110 hoTOrpadusm).

W3mepenune paanoakTuBHOTO (hoHa

12.11 @u3nyecKue ABICHUS B IPUPOJE: €CTECTBEHHBIN PaJUOAKTUBHBIN
($OoH, KOCMHUYECKHE JIyYH, paAHMOaKTUBHOE U3Ty4E€HUE IPUPOIHBIX
MUHEPAJIOB, AEUCTBUE PaJUOAKTUBHBIX M3JIyYEHUI Ha OpPraHu3M
4eJI0BeKa

12.12 TexHuuecKkne YCTpOMCTBA: CIIEKTPOCKOIN, WHAMBHUAYAIbHBIN
JIO3UMETp, Kamepa Bunbcona

7. Hcnoab3yemblii mepeyeHb (Koaupukarop) mnpoBepsieMbIX TpeOoBaHUN K
pe3yJbTaTaM OCBOEHHUSI OCHOBHOIl 00pa3oBaTe/IbHOW NPOrpaMMbl OCHOBHOIO 001ero
00pa3oBaHUsl M JJIEMEHTOB COJAEPKAHUSA JIsl NPOBEeJCHHS OCHOBHOIO IOCYAapCTBEHHOIO
IKk3amMeHa no pusuke (1ajee - OI'D no pusuxe)

Tabmuma 7.1

[Iposepsiembie Ha OI'D no ¢usnke TpedboBaHUs
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM TPOrpaMMBbl
OCHOBHOTO 0011er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOTO YPOBHS




IPOBEPSEMOTO
TpeOoBaHUS

OCBOCHHSI OCHOBHOHM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpa3zoBanus Ha ocHoBe PI'OC

1

[Tonumanue ponu GU3MKK B HAYYHOW KapTUHE MHPA;

c(OpMHPOBAHHOCTh 0A30BBIX NPEICTABICHUN O 3aKOHOMEPHOH CBS3U U
MIO3HABAEMOCTH SIBJICHUH MPUPOJBI, O POJHM 3KCIIEpUMEHTa B (hU3HKE, O
cucreMooOpa3zymomeil posn (U3MKM B Pa3BUTUM €CTECTBEHHBIX HayK,
TEXHUKUA U TEXHOJIOTH, 00 3BOJIONUH (PU3MUECKUX 3HAHUN U MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAYyYHOM KapTHHE MMpa, O BKJAJe POCCUHCKUX U
3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE TIPOIIECCOB
OKPY’KaIOIIEro MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMs O BHJIAX MaTepuu (BEIIECTBO U IOJIE), O IBUKEHUU KaK criocode
CYIIECTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISPHOM TEOPHH CTPOCHHUS
BEIIEeCTBa, O (PU3UUECKON CYIIHOCTH SIBJICHUNA NPUPOJIBI (MEXaHUYECKUX,
TEIJIOBBIX, AJIEKTPOMATrHUTHBIX U KBAHTOBBIX);

YMEHHUE Pa3INyath SBJICHUS [0 ONMKUCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE PU3UUECKOE SBIICHHUE;
YMEHHE PACIIO3HABATh MPOSBICHHE W3YYEHHBIX (PU3NYECKUX SBICHUI B
OKpY’KaroIlleM MUPE, BbIIEISAS UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJIaI[GHI/Ie OCHOBaMH MOHSITHIHOTO amnmnapara U CUMBOJIMYECKOI'O s3bIKa
(1)I/ISI/IKI/I " UCII0JIB30BAHUC UX IJIA PCUICHUA y‘le6HBIX 3aJa4,

YMCHHUEC XapaKTCPHU30BaATb CBOMCTBaA TCI, (1)I/I3I/I‘IGCKI/I€ SABJICHUS U ITPOLCCCHI,
HCIIOJIb3Ys Q)yHﬂaMeHTaHLHLIC " OMIITMPHUYCCKUC 3aKOHBI

YMeHHne ONHMCHEIBATh HN3YUCHHBIC CBOIMCTBA TE€I U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUS,
HCIIOJIb3Ys (1)H3H‘IGCKI/IG BCJINYHHBI

Brnasenue ocHOBaMH METOJIOB HAyYHOTO MO3HAHUS C YYETOM COOIIIOICHUS
npaBuiI 6€30MacHOro Tpyaa:

HaOmoieHne (PU3NYECKUX SIBICHUI: YMEHHE CaMOCTOSITEIbHO COOMpPATh
HKCIIEPUMEHTAJILHYI0 YCTAaHOBKY W3 JIaHHOTO Habopa o0OpyJoBaHUS IO
WHCTPYKIIMH, OMHCHIBATH XOJI OMbITA W 3alMCHIBaTh €ro pe3ylbTaThl,
(GbopMyITUPOBATh BHIBOJIBI;

MPOBEJCHUE TPSIMBIX W KOCBEHHBIX HW3MEPEHHMH (U3MUYECKUX BEITHYUH:
YMEHHE  IUIAHUPOBAaTh  M3MEPCHHS,  CaMOCTOSATEIbHO  coOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY MO HMHCTPYKIIMH, BBIUUCIATH 3HAUYCHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATH TMOJTYICHHBIE PE3YIbTAThl C YIETOM 3aJaHHON
MOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

MIPOBEICHHE HECJIOKHBIX IKCIIEPUMEHTAITLHBIX WCCIICIOBaHMUIH;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOAHTH
WCCJICIOBAHKE 110 MHCTPYKIIUH, MPEICTABIATh MOJydeHHBIC 3aBUCUMOCTH
bu3MYeCKUX BEMMYMH B BHIE TaObmull © TpaduKoB, YYUTHIBATH
MOTPEITHOCTH, JCJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHUS

[TonnmaHue XapaKTepHBIX CBOMCTB (U3MYECKUX MOjeNell (MaTepuasbHas
TOYKa, a0COJIOTHO TBEPJOE TEJO, MOAEIH CTPOEHUS Ta30B, )KUIKOCTEH U
TBEPABIX TeJ, IUIAHETAPHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOIO
A7pa) U yMEHUE IPUMEHSATh UX JJIs1 00BbsACHEHNS (PU3NYECKUX MPOLIECCOB

VYMenue o0bACHITh (I)I/ISI/I‘-IGCKI/IC MponecChbl 1 CBOMCTBA TCJI, B TOM YUCJIC U
B KOHTECKCTC CI/ITyaHI/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapakTcpa, B




YaCTHOCTH, BBIABJIATh IPUYMHHO-CIEACTBCHHBIE CBSI3U M CTPOUTH
OOBSICHEHHE C ONOpPOil Ha HM3y4YCHHbIE CBOMCTBA (PU3NYECKUX SIBICHHIA,
(bu3nyeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENTN

YMeHue pemaTh pacueTHbIC 3a/1auu (Ha 6aze 2 - 3 ypaBHEHUH), UCIIOJIBb3YS
3aKOHBI U (POPMYJIBI, CBS3BIBAIONINE (DU3MUECKHUE BEIIMYNHBI, B YACTHOCTH,
3aMUChIBaTh KPaTKOE YCJIOBUE 3aJaud, BBIBISATH HEIOCTAIOIINE JAHHBIE,
BEIOMpaTh 3aKOHBI H (QOpPMYJBI, HEOOXOMUMBIC [UIsI €€ PpeIICHHS,
UCIIOJIb30BaTh CIIPAaBOYHBIE JaHHBIC, MPOBOAMTH pPAcCUeThl M OLIEHHWBATH
PEATUCTUYHOCTH MOJYICHHOTO 3HAUYCHUsT (PU3NYECKOW BEIMYMHBI, YMCHHE
ONpeAeNiATh Pa3MEPHOCTh (UINYECKOM BEIUYMHBI, IOJTYYEHHOH Mpu
pELICHUH 3aa4K

YMeHue XxapakTepu30BaTh IPUHLMIIBI ACHCTBUSA TEXHUYECKUX YCTPOMCTB, B
TOM 4HClIe OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB 110 UX OMHCAHUIO, UCIIOJIB3YS 3HAHHS O CBOWCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue UCToIb30BaTh 3HAHUS O (PU3UUYCCKUX SBICHUSX B MIOBCETHEBHOM
JKU3HHU JUIA oOecredeHus O€30MacHOCTH IPH OOpalleHHH C OBITOBBIMH
npuOopaMi M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 370POBbS U
COOJIIOZICHHSI HOPM DKOJIOTUYECKOTO IOBEACHHS B OKPYXKAIOIICH Cpele;
MOHMMaHWE HEOOXOJUMOCTH IPUMEHECHHS JOCTHIXKCHUH (U3UKH U
TEXHOJIOTHH JIJIsl pAIlMOHATIHLHOTO MIPHPO/IOIIOIE30BAHUS

11

OneiT  ToOuCKa, TpeoOpazoBaHus M MpeAcTaBiIeHHs UHpopmanuu
(U3NYECKOr0  COJEp’KaHUS C  HCIOJIb30BaHHEM  HH(OPMALMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI;

YMEHHE OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHOW MH(OpPMAalUKU Ha OCHOBE
MMEIOLINXCS 3HAHUN U IONIOJHUTENIBHBIX HCTOYHUKOB;

YMEHHME WCIOJIb30BATh MPHU BHINOJHEHUM Y4E€OHBIX 3aJaHUil Hay4dHO-
HOMYJSPHYIO  JUTEpaTypy (HU3UYECKOr0 COJAEp)KaHHs, CHpPaBOYHBIE
MaTepuaibl, pecypchl cetu HTepHeT;

BJaJicHHe 0a30BBIMM HaBBIKAMHU IpeoOpa30BaHUs MHPOPMALMU U3 OJIHOU
3HAKOBOW CHCTEMbl B JpYryl0; YMEHHE CO03[aBaTh COOCTBEHHbIE
NUCbMEHHBIE U YCTHBIE COOOIIIEHUS Ha OCHOBE MH(OPMAIMK 13 HECKOJIBKUX
HCTOYHUKOB

Tabmuna 7.2

[lepeuens 3reMeHTOB coepxkaHusl, poBepsieMbix Ha OI'D no pusuke

Kon ITpoBepsieMBlii 2IEMEHT COJIEp/KaHuUs
1 MEXAHUWYECKMUE ABJIEHUA
1.1 Mexannueckoe ABWKeHHME. MarepuanbHas Touka. Cucrema  orcuera.
OTHOCUTEIBHOCTH JABHKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMepHOe aBuxkeHue. Cpeansist ckopocTs. Dopmyna amns

BBIYMCICHUA Cpe,[[Heﬁ CKOpPOCTH:




S
V:_
t

1.3 PaBHOMEpHOE NpsSMOIMHEHHOE IBIKEHHE. 3aBHCHUMOCTh KOOPAWHATHI Teja OT
BPEMEHH B Cily4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKECHHUS:
X(t) = Xo + wxt.
['padykn 3aBUCHMOCTH OT BpPEMEHHU IS TPOCKIUU CKOPOCTH, NPOESKIIUU
MepeMEIICHHs, MyTH, KOOPAWMHATHI TIPU PABHOMEPHOM MPSIMOJUHEHHOM
JIBH)KCHUU

14 3aBUCUMOCTh KOOPJIMHATHI Tejla OT BPEMEHH B ClIydae pPaBHOYCKOPEHHOI'O
MPSMOJIMHEHHOTO JIBHKCHHUS:

t2
X(t) = X, + Vo, t +2a, r
@opmynbl AN MPOEKIUH TMEepeMelIeHUs, MPOEKIUU CKOPOCTH M MPOEKIUU
YCKOPEHHS ITPU PABHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:
t2
s, () =v,, -t+a,-—,
2

v, (t)=v,, +a,t,
ax(t) = const,
VZX2 - le2 = 2axSx.
['padmku 3aBUCUMOCTH OT BPEMEHH [UIsl TPOEKIUU YCKOPEHHSI, MPOEKIIHH
CKOpOCTI/I, HpOeKHI/II/I nepeMemeHHﬂ, KOOpI[I/IHaTI)I HpI/I paBHoyCKOPCHHOM
MPSIMOJIMHEHHOM JABM>KEHUU

15 CBoOonHoe manenue. PopMyibl, OMUCHIBAIOIINE CBOOOJHOE MaJeHUE Teja IO
BepTI/IKa.TII/I (I[BI/I)KGHI/IG TCJIa BHU3 UJIU BBer OTHOCHUTCIIBHO HOBerHOCTI/I 3GMJ'II/I).
['padmku 3aBUCUMOCTH OT BPEMEHH [UIsI TMPOEKIUH YCKOPEHHUs, MPOEKIUU
CKOpOCTI/I %1 KOOp)II/IHaTI)I HpI/I CBO60I[HOM ImaaACHUU TeJia 1o BepTI/IKa.TII/I

16 CKOpOCTI) paBHOMCpHOFO IBWXXCHUA TEJIa II0 OKPY)KHOCTI/I. HaHpaBJ'IeHI/Ie

CKOPOCTH.
@opmyna s BBIYUCICHHUS CKOPOCTH Y€pe3 paguyC OKPYKHOCTH M MEPHOJ
oOparieHus:

27R
v="nr.
T

[lenTpocTpeMuTenbHOe  yckopeHue. HampaBieHue IEHTPOCTPEMHUTEIBHOTO
yckopenusi. Dopmyiia Jisi BRIUKUCIICHUS YCKOPEHHUS:

V2

=R

d)opMlea, CBA3bIBAIOMIAA ICPUOTA U YACTOTY O6paI_I_IeHI/I$II




1.7 Macca. [InotHocTh BemecTBa. @opmMyiia sl BBIYMCICHUS IUIOTHOCTH:
_m
PTV
1.8 Cuna - BekTopHas ¢pusnveckas BenuynHa. CIoKeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
1.10 |Bropoii 3akon HproToHa:
F=m-a.
ConarnpaBlIeHHOCTh BEKTOpa YCKOPEHHs Tejla U BEKTOpa CHUJIbl, JeHCTBYOIIEH Ha
TEJ0
1.11 B3aumopeiicteue Ten. Tperuii 3akoH HeroToHa:
IE2%1 = _lfle2
1.12 |TpeHue 1mokos M TpeHUE CKOJbXeHUs. PopMyIia sl BBIYUCICHHUS MO CUIIbI
TPEHUS CKOIBKEHUS:
F,=u-N
1.13 |Hdedopmanus Tena. Ymnpyrue u Heymnpyrue gedopmanuu. 3aKOH YHIPYrou
nedopmaruu (3akon ['yka):
F=k-Al
1.14 |BcemupHoe TAroreHue. 3aKOH BCEMUPHOTO TSTOTEHMUS:
m -m
F=G %
Cuna TsxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
dopmyria s BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3€MITH:
F =mg.
JBmxenue minanet Bokpyr Comnnua. [lepBast kocmuueckas ckopocts. HeBecomocTs
U TIepeTpy3KH
1.15 |Wmnynsc Tena - BekTopHas pu3NUYecKas BEIHMUHHA.
p=mv
NMItynbC cucTemsl Te.
N3menenue ummyibsca. IMITyabC criibl
1.16 |3akoH coxpaHEeHHs UMIYJIbCA JAJIS 3AMKHYTOW CUCTEMBI TeEll:




p =mV, + m,V, =const.

PeaxkTuBHOE NBUKEHUE

1.17 |Mexanunueckas pabora. @opmyna s BBIYUCICHHUS PaOOThI CHIIBL:
A=Fscosa.
Mexanunyeckass MOITHOCTb:
A
N=—
t
1.18 |Kunernyeckas M MOTEHIMAIbHAS YHEPTUSI.
®dopmyna Al BBIYUCICHHS] KHHETUYECKOM SHepruu:
2
mv
E =
2
Teopema 0 KHHETUYECKON YHEPTHH.
®opmyna Juisi BBIYUCICHHS TOTEHIMAIBHOM HSHEPTrUU TeJla, IMOIHSATOTO Hal
3emuieit:
Ep = mgh
1.19 |MexaHu4eckas SHEPTHS:
E =Ex + Ep.
3aKoH COXpaHEHUs] MeXaHW4yecKou sHepruu. dopmyna s 3aKOHA COXPaHEHUs
MEXaHWYECKON IHEPTUU B OTCYTCTBHE CHJI TPEHUSI:
E = const.
[IpeBparnieHne MEXaHUYECKOW SHEPTUH TIPU HATTUYUH CHIIBI TPEHHS
1.20 |IIpocTbie MexaHU3MBI. "30JI0TOE MPABHIIIO" MEXaHHUKH.
Peruar. MomeHT chiIbl:
M = FI.
VYcnoBue paBHOBECHS pblyara:
Mi+ M2+ ...=0.
[ToaBUXHBIN U HEMOABUKHBIN OJIOKH.
— A’IOHCSH&}I
KII/T mpocTeIX MEXaHU3MOB, =
Asanaqunax
1.21 | daBieHue TBEpIOTO Tea.

d)opMlea JJIL BBIYHUCJIICHUA JaBJICHUS TBEPAOTO TCa:




Hasnenue raza. ATMochepHoe JaBlIeHHeE.
I'mapocraTnyeckoe NaBiIeHUE BHYTPH KUIKOCTH.
dopmyina 1 BBIYMCIICHNS TABJICHUS BHYTPU KUIKOCTH:

p =pgh+p,,

1.22 |3axon [lackans. ['mapaBnudeckuii mpecc

1.23 |3axkon Apxumena. Dopmyna A ONpPEAETCHHUS BBITAIKMBAIOMIEH CHIIBL,
JICHCTBYIOIIEH Ha TEJIO, TOTPY>KEHHOE B )KUIAKOCTh HIIU Ia3:
I:Apx. = ng .
VYcnoBue raBanus Tena. [InaBanue cyioB u BO3ayXOIUIaBaHUE

1.24 |Mexanuueckue KoyneOaHus. AMIUIMTYIA, TEPUOJ U YacTOTa KOJICOAHWIA.
dopmyiia, CBSI3BIBAIOIIAS YACTOTY M MEpUo Kosiebanuit: V = T

1.25 |Marematuveckuii W TPY)KUHHBIH MasTHUKU. [IpeBpaimieHne »HEprud mpu
K0JIeOATEITbHOM JIBUKCHUHU

1.26 |3aryxaromue koneOanus. BeinyKaeHHbIE KoeOanus. Pe3onanc

1.27 |Mexannveckue BOMHBL. [IpofoibHBIE M TONEpeYHbIE BOJHBI. J[JIMHA BOJHBI U
CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:
A=Vv-T

1.28 |3Byk. I'poMKoOCTb U BbICOTa 3BYKa. OTpaskeHHe 3BYKOBOW BOJIHBI HAa IPAHULIE IBYX
cpen. H(pa3Byk U yIbTpa3ByK

1.29 |IIpakTrueckue pabOTHI

W3mepenue cpeaHed IIIOTHOCTU BEILECTBA; ApPXHUMEIOBOM CHIIBL; KECTKOCTHU
NPYXHUHBL; KOXPGUIUEHTa TPEHHsI CKOJbXEHUS; paOOThl CHIIBI TPEHUS, CHJIbI
YIPYrOCTH; CpPEeIHEH CKOPOCTH JBMXKEHHMsS OpycKa MO HAKJIOHHOM IUIOCKOCTH;
ycKopeHus Opycka IpH ABMXKEHUHU 10 HAKIIOHHOW MJIOCKOCTH; YaCTOTHI U IIEpro/ia
KoJIeOaHWH MaTeMaTH4YecKoro MasTHHKA; 4YacTOTbl M Mepuoja KoJjeOaHHi
NPYKUHHOI'O MasiTHUKA; MOMEHTA CUJIbI, IEUCTBYIOLIET0O Ha phlyar; padoThl CUIIbI
YIPYTOCTH MPH MOABEME I'Py3a C IOMOIIbIO HETTOJBUKHOIO OJI0Ka; pabOThI CUIIBI
YIPYTOCTH NP MOIbEME I'Py3a C IOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUJIBI OT 00beMa MOrpy>KeHHON 4acTH
Te€Ja ¥ OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIIKMBAIOIIEH CHIIBI OT
MaccChl Te€jla; CWJIblI TPEHUs CKOJBXEHHUS OT CWJIBI HOPMAJIbHOI'O JABIEHUS U OT
pOZla MOBEPXHOCTH; CHJIbl YNPYTOCTH, BO3HUKAIOIIEW B MPYKUHE, OT CTEIEHU
negopMaluu MpYXKHUHbBI; YCKOpEHHsI Opycka OT yrjla HakJOHa HalpaBlISIOLICH;
nepuoaa (4acToThl) KoJeOAaHUNW HUTSHOTO MasTHUKA OT JJIMHBI HUTHU; Nepuoja
KOJICOAaHUH TNPYKMHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBL;
UCCJIEIOBaHNE HE3aBUCUMOCTU IepHoja KojeOaHUNH HUTSHOTO MasTHHKA OT
MaccChl Ipysa.




[TpoBepka ycinoBHsl paBHOBECHS pbluara

1.30 |®wusuyeckue SBICHUS B NPUPOJE: MPUMEPHl JBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B KMBOM U HE)KMBOW IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOAC U
TEXHUKE, NIPWINBbl M OTJIMBBL, JABWXKEHUE IUIaHeT COJHEYHOHM CHCTEMBI,
PEaKTUBHOE JIBM)KCHHUE KMBBIX OPTaHU3MOB, PhIYard B TEJ€ YeJIOBEKa, BIUSHUE
atMoc(epHOro JaBieHHMs HAa XUBOM OpraHu3M, IJIaBaHHWE DPbBIO, BOCHPUITHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, IlyHAMH, 3XO

1.31 |TexHuueckue yCTpPOWMCTBA: CIHIOMETP, JATYUKU IOJOKCHHS, PACCTOSHUSI U
YCKOPEHHS, JUHAMOMETpP, HOJALIMIIHUKHK, PAKEThl, pblYyar, IOJABUXKHBIA U
HETOJIBIKHBIA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIE MEXaHHW3MBI B OBITY,
COOOILAOIIUECs] COCY/Ibl, YCTPOWCTBO BOJONPOBOJIA, TUAPABIMYECKHM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A

2.1 OCHOBHBIE MTOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHUSI BEIIIECTBA.
Mognenu TBEpAOro, JKUAKOTO U ra3o00pa3HOTO COCTOSIHMM — BEIIECTBA.
Kpucraninaeckue u amopdubie Tena

2.2 JBwxenue yactuil BemiectBa. CBS3b CKOPOCTH JBHKEHHUS YaCTHI[ C
Temneparypoil. bpoyHoBckoe aBrxenue, nuddysus

2.3 CmaunBaHuE U KallWUISIPHbBIE SIBJICHUS

24 TennoBoe pacHIMPEHHUE U CKATHE

2.5 TemioBoe paBHOBECHE

2.6 BuyTpennsis sHeprusi. Pabota u Temsomepenada Kak CHocoObl W3MEHEHUs
BHYTPEHHEHN YHEPrUun

2.7 Bunpl Teruonepeaadn: TemIONPOBOJHOCTb, KOHBEKIIMS, U3TyUEHUE

2.8 HarpeBanue u oxnaxaenue ten. KonuuecTBo TEMIOTH. Y iefbHas TEMI0EMKOCTb:
Q =cm(tz - t1)

2.9 3aKOH COXpAaHEHMsI SHEPTMHM B TEIUIOBBIX Ipolleccax. YpPaBHEHUE TEIJIOBOTO
OanaHca:

Qi+Q2+..=0

2.10 |Hcmapenme W KOHACHcanWs. VI3MeHeHWe BHYTPEHHEH SHEPrUM B IpoIiecce
UCTapeHusi MW KoHJeHcauuu. Kumenwe KUAKOCTH. YenbHas TemioTa
napooOpa3oBaHHUs:

L=2
m
2.11 |BiaxHOCTbh BO3TyXa
2.12 |[InaBneHue W KpUCTALTN3ANU. MI3MeHeHNEe BHYTpEHHEH SHEPTUH MPH TUIABJICHHH




" KpUCTaJlJIN3allu. Y,HGJ'II)HaH TCIJIOTA ITJIaBJICHHUA:

-2
m

2.13  |BHyTpeHH:s 3HEprusi CropaHys TOIIMBA. Y IebHas TENJI0Ta CrOPaHUs TOIUIMBA:

q=—
m

2.14  |Ilpunuummsl paboTsl TerioBsix asurareneii. KI1J] rerioBoro neurarens

2.15 |IlpakTuueckue paboThI
W3mepeHue ynenbHON TEIUIOEMKOCTH METaJUIM4EeCKOro LWINHAPA; KOJIUYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJIOW KOMHATHOM TeMIepaTypbl (PUKCHPOBAHHON MacCHhl,
B KOTOPYI ONYLIEH HAarpeThlii LMIMHAP; KOJUYECTBA TEIUIOTHI, OTAAHHOIO
HarpeThIM IWIMHIPOM, [10CJIE€ OIYCKAaHUsSl €ro B BOAY KOMHATHOI TeMIlepaTyphbl;
OTHOCHUTEJIBHOM BJIAKHOCTU BO3/yXa; YACJIBbHOMN TEIJIOTHI IUIABJICHUS JIbJA.
HccnenoBanue HM3MEHEHMsI TEMIIEpaTypbl BOJbI MPU Pa3IMYHBIX YCIOBMSIX;
SBJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJIOJHON M ropsiued BOJbl; mpolecca
UcHapeHus

2.16 |®dusnueckue sABICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHUE M KalUJUIAPHbIE
ABJICHUSI B NIPUPOJIE, KPUCTAJIBI B Ipupoje, uznydenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHl, TYMaHa, UHEs, CHera

2.17 |TexHuueckue yCTpOMCTBA: KalMWJUIAPBI, IPUMEPhl UCIOIb30BAHUSA KPHCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, NapoBasi TypOMHA, ABUraTellb BHYTPEHHEIo
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpusanus Ten. [[Ba Buia d3IeKTPUIECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHS SJICKTPHUECKOTO 3apsiia

3.4 Onektpuueckoe rmone. HampsokeHHOCTh 3iekTpuueckoro mnoss. IlpunHnun
CYNEPIO3UIMH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocutenu »snexrpuueckux 3apsgoB. /[lelicTBUE SIEKTPUYECKOro TIOJS HaA
ANIeKTpUYecKue 3apsbl. [[pOBOIHUKY U TUANEKTPUKH

3.6 ITocTosiHHBIN 21€KTpUUECKU TOK. JleHcTBuUSA anekTpudeckoro toka. Cuia Toka.

Hampsxenue.
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3.7

DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE FIEKTPUUECKOE COMPOTUBICHHUE:

2!
S
3.8 3akon Oma 1S ydacTKa JIEKTPUYECKON LIEeTH:
U
| =—
R
3.9 [TocnenoBarenbHOE COETUHEHNE TIPOBOAHUKOB:
li=1;U=U1+ Uz, R=R:1 +Ra.
[TapannensHo€ cOeAMHEHUE TPOBOHUKOB PABHOTO COIIPOTHBIICHUS:
Ur=Uz =11+ 1 R=—.
2
CwMer1anHble COEIMHEHUS IPOBOAHUKOB
3.10 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
A=U-1-t,P=U"1I
3.11 3akoH Jlxoynsa-Jlenna:
Q=I1P-R-t
3.12 |Ompir Opcrega. MarHuTHOE TMoJie MPSIMOTO IPOBOJHUKA C TOKOM. JIuHMHM
MarHUTHOH MHIYKIUU
3.13 |MarautHoe TOJ€ IOCTOSIHHOIO MarHura. B3aumopelcTBHE IOCTOSHHBIX
MarHuTOB
3.14 | ]JlelicTBHe MarHUTHOTO TIOJIS HA TIPOBOJAHUK C TOKOM
3.15 | Omuprrer @apages. SIBneHue nekTpoMaranTHON nHAYKIWU. [Ipaswio Jlenna
3.16  |IIpakTudeckue pabOTHI
W3MmepeHne  2JIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3MCTOPA;  MOIIHOCTHU
AIIEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE
(pe3ucTopsl, JaMIIOYKa), OT HANPSHKEHUS Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHUBIJIEHUS OT JUIMHBI MIPOBOJIHUKA, IUIOLIAM €r0 MONEPEYHOTO0 CeUeHHs U
YIE€IBHOTO COMPOTUBIICHHUS.
[TpoBepka mpaBuia Ui AJNEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIHHOM
COEIMHEHUHU TPOBOJHUKOB; TpaBHUa ISl CHUJIBl AJIEKTPUYECKOTO TOKa MpHU
napanjielbHOM COEIMHEHUH NPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
3.17 |®dusuyeckue sBIEHUS B NpPUPOAE: dJEKTpUUYECKHE SBICHUS B armocdepe,
JJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE MoJe 3eMJIu, peid MOoIoCcoB,
POJIb MAarHUTHOTO TOJIS JUIS XKU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
3.18 |TexHuueckue yCTpOICTBA: DSJIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,

CUETYMK  DJIEKTPUYECKOW  DHEPIUH,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPHL,




HarpeBaTeNIbHBIC JICKTPOIIPUOOPHI (TPUMEPHI), SIEKTPUUECKHUE MTPEIOXPAHUTEIH,
AIIEKTPOMATHUT, SJEKTPOJABUTATEIh MIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO
TOKa

3.19  |DOnexrpomarHuTHble BOHBL. [1Ikana 31eKTpOMarHuTHBIX BOJIH

3.20 |JlyueBas mozensb cBeta. [IpsiMonnHeiiHOe pacipocTpaHeHHe CBeTa

3.21 |3akon orpaxkeHus csera. [Imockoe 3epkano

3.22  |IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | ducnepcus cBeTa

3.24  |Jlunza. Xon snyueil B nun3e. POKyCHOE paccTossHHE JIMH3BL. OnThyeckas cuia
JIMH3BIL:
D=1/F

3.25 |I'ma3 kak ontuyeckas cucrema. OnTuueckue mprudopbl

3.26  |IIpakTuueckue paboOTHI
M3mepenue ontudeckoil cuibl coOuparomeil JHMH3bI; (HOKYCHOTO PpacCTOSHHS
coOuparomied JuH3bI (110 CBOMCTBY paBEHCTBA pPa3MEPOB IMpeaMeTa u
n300pakeHusl, KOrja MpeaMeT pPacHojoXeH B JABOMHOM (oOKyce), MoKazaTelis
NPEIOMIICHUS CTEKJIA.
HccnenoBanue cBOMCTBAa M300paXKeHHUs, MTOJYYEHHOI'O ¢ MOMOIIBI0 coOMparoIeit
JIMH3BI; ©3MEHEHUS (POKYCHOTO PacCTOSIHUSA ABYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yIiia TPEeJOMIICHUS] CBETOBOTO Jy4a OT yIja MaJeHUs Ha TpaHule "BO3AYyX -
cTeKno”

3.27 |®usnueckue sBreHuss B npupoxae: 3armeHuss Connma u JIyHBI, 1BeTa Tel,
ONTUYECKHE sIBJIEHUS B atMocepe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28 |TexHuueckue ycTpoilcTBa: OYKHM, MEpUCKON, ¢oToanmnapar, ONTUYECKHUE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PanuoaktuBHOCTh. Anb(a-, 6eTta-, ramma-usnyuenus. Peakiuu anbda- u Oeta-
pacmazia

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactui. [lnanerapHas Mozens aToma

4.3 CocraB aroMHoOTO sigpa. M30TOMnbI

4.4 Ilepnon nonypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO H MACCOBOTO YHCE

4.6 Odusnyeckue SBIEHUS B MPHUPOJE: €CTECTBEHHBIM paJnoakTUBHBIN (OH,
KOCMHMYECKHE JIy4d, PaJUOAKTUBHOE M3JIyYeHHE TMPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE paJIMOaKTHBHBIX W3TYYCHUH Ha OPTaHU3M YeIOBeKa

4.7 TexHu4eckne yCTpONCTBA: CIEKTPOCKOI, MHAWBHAYAIbHBIM JO3UMETpP, KaMepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA







