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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTaBJI€Ha HAa OCHOBE MOJOXEHUI M TpeOOBaHMU K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3nukay.

Copnepxkanue mporpaMMbl 10 (pu3uMKe HaAmpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMI0 H3YyUYCHHS
GuU3MKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peammszanuu TpeboBanuit ®I'OC OO0 k
TJTAHUPYEMBIM JTUYHOCTHBIM U METaIlPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TAKXKe
MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma 1o (pu3MKe ycTaHaBIMBAET PACIPEEICHHE YUeOHOro MaTepraa
1o rojam o0yueHus (1o Kjiaccam), MpeJiaraeT NpUMEpPHYIO MOCIEeI0BaTEIbHOCTD
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEJAMETHOIO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ UENbIO OKa3aHUS METOAMYECKON
MOMOIIM YYUTENIO B CO3/IaHUU paboueil IporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXAT B OCHOBE MPOLECCOB H
ABJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u (U3NYECKOU
reorpadgueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYI0 KapTHHY MHUpa,
npelocTaBiIsieT Haubosee siCHble 00paslbl MPUMEHEHUS HAy4YHOTO METOoja
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa w3 THaBHBIX 3371a4 (PU3UIECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMM E€CTECTBEHHOHAYYHOM TPAMOTHOCTH H
MHTEpECca K HayKe Yy 00yJarouumxcs.

N3yuenne ¢usnku Ha 0a30BOM YpOBHE TMperoyiaraet OBJaJCHUE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

® Hay4YHO OOBSACHSTDH SIBICHHUS;

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;

e HHTEPHPETHPOBATH  JIAHHBIE U  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeIbCTBA JUIsl OJTYyYEHUS BHIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydyeOHoOro mnpeamera «®Pusnka» B
oOpa3oBarenbHBIX oOpranusanusx Poccuiickoit ®eneparuu, peanu3yronmx
OCHOBHBIE  00I11€00pa3oBaTENIbHBIE MPOTPAMMBI, YTBEPKIEHHON peElIeHHEM



Komnerun MunucrepcTBa npocsenieHusi Poccuiickoit denepanuu (MpoTOKoI OT 3
nexadpst 2019 r. Ne [1K4BH).
Ieaun nzyyenus pusnku:

MpUOOPETEHUE HHTEpEeca W CTPEMIICHUS OOYy4YarolUXCsi K HAyYHOMY
W3YYEHHUIO TPUPOJIbI, PAa3BUTHE HX HHTEIUICKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUM O HAYYHOM METOJE MO3HaHUs U (OpMUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIIEHHUS K OKPY KAIOIIUM SIBIICHUSM;
dbopMupOBaHHE HAYYHOTO MHPOBO33pPEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TMPEICTABICHUN O pOJIU (DU3UKHU ISl PA3BUTHUS JPYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TMPEJACTABICHMH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAILHON JIeSITENFHOCTH, CBSI3aHHOU ¢ (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 00y4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHME 3THX IIeJIed MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o0rero o0pazoBaHusi 00ECIICYHBACTCS PEIICHUEM CIASAYIOMNX 3a4a4:

npuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHWUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYECKMX, MArHUTHBIX W KBaHTOBBIX
SIBJIICHUSIX

MpUOOpPETEHNE YMEHUN OMHCHIBATh U OOBSCHATH (DM3UYECKUE SIBICHUS C
MCITIOJIb30BAHUEM TOJIYYEHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs MPOCTEHMIIMX pPACyETHBIX 3a7a4 C
UCTIOJIb30BaHUEM buzngeckux MoOJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOHBIEC SBJICHUS U BBITIOJHATH OTMBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTAJIbHBIE HCCIICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHbOpMaIuel GU3NIECKOro COACpKaHuUs,
BKJIFOYasi UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu NpodPecCHOHATBLHON JAESITEIbHOCTH, CBA3aHHBIMU
C (GU3NKOH, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIXKEHUAX (PU3UYECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleN0), B 8
Kjacce — 68 vacoB (2 4aca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hezelno0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o mnpupone. SBneHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKUE, TEIIIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbl. 3Mepenue ¢usnmueckux BeauunH. PuUznUecKue
npudopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u JApyrue ecTecTBEHHbIE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHUA: HAOJIOJIEHUE, IMMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCcKUX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuyeckne, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SBJICHUS.
2. dusznyeckue nNpuOOPHI U MpoLEeaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM H
(G POBBIM PUOOPOM.

Jlabopamopnsie pabomuel u onvimol.

Omnpenenenne 1eHsbl AeIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
N3mepenue pacCTosIHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TeNa.

Omnpenenenue pa3MepoB MaJIbIX TEJL.

W3mepenue temmepaTrypbl IIpU IIOMOIIU KUIAKOCTHOIO TEPMOMETpPA U
JlaTYMKa TEMIIEPATYyPBI.

IIpoBeneHne uccnenoBaHus IO MPOBEPKE T'MIOTE3BI: NAIBHOCTH IOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblile, ueM OOJiblle BhICOTa
IIyCKa.

Pasznes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BelLeCTBA.

Crpoenne BemlecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenne wuactun BemecTtBa. CBsA3b CKOPOCTH JBWIJKEHMSI YacTHUL[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHMS BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIBIX
(kpucTamnyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

1. HabGmtoneHue OpoyHOBCKOTO JIBUKEHUS.
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2. HaGmonenue muddysum.
3. HaGmionenue  siBneHui,  OOBSACHAIOIIMXCA  MPUTSHKEHUEM WA
OTTaJKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. Ouenka pguameTpa aroMa METOJOM psiIoB  (C  UCIOJIb30BAHUEM

dboTorpaduwuii).

2. OnbIThI IO HAOJIOICHUIO TEIJIOBOI'O PACIIMPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MIPUTSIKEHUS.

Pa3nen 3. JIBuskeHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe IBHKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABWKEHUHU. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.

SIBnenue wuHepIMU. 3aKOH HMHEpIUHM. B3auMonencTBHe Tel Kak IpUYMHA
M3MEHEHUSI CKOPOCTH [BMXKEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
0o0BbEMa BEIECTBA.

Cuila Kak XapakTepucTuka B3aumojaencTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSHKECTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoM. PaBHomelcTByromas cuin. Cuina TpeHMS.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOIE U TEXHUKE.

Hemoncmpayuu.

HabGnronenne MexaHnuecKoro JBUKEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOIUHENHOTO IBH>KEHHS.

HabGmronenue siBjeHUST MHEPIIHH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU Tell.

CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEIL.

. CroxeHue cuil, HallpaBJIEHHBIX 110 OJHOU MPSMOM.

JIaﬁopamopre pabomwt u onvimeol.

1. OmnpeneneHurie CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIApUKa B KUIAKOCTH,
MOJIEJIY AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajiee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJBXEHUS OpycKa WM IIapuKa MO0
HaKJIOHHOM TIOCKOCTH.

3. Omnpexenenue IIOTHOCTHA TBEPIOTO TENA.

4. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHUs (nedopmariim)
MPY>KUHBI OT MPUI0KEHHON CUIIBI.

U AW —

5. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.
Paszpnen 4. /laBiieHue TBEPABIX TeJl, dKMAKOCTEH U Ta30B.



JaBnenue. CriocoObl yMEHBINICHUS W YBEIMYCHUSI JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBieHus
TBEPABIMU TEJAMU, XXUAKOCTSIMU W raszamu. 3akoH I[lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JAaBJEHUS XKUJIKOCTH OT TIIyOuHBI. ['MIpocTaTuyeckuil
napanokc. Coobmmarommecs cocyapl. [ uapaBindecKkue MEXaHu3MBbI.

Atmocdepa 3emuin u armocepHoe AamieHue. [IpuyuuHBI CyllecTBOBaHUS
BO3aAymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOCHEPHOTO JTaBICHUS.

JlelicTBre KUAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTH AAaBJIEHUS ra3a oT TeMIEPaTyphl.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmaromyecst CoCyIbl.

['mppaBnuueckunii nmpecc.

[IposiBnenue nericTBrst aTMOC(EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa MOTPYKEHHON YacTU
TeJIa ¥ TUIOTHOCTH KHUJIKOCTH.
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PaBeHCTBO BBITAIKHUBAIOMIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue miiaBaHus TeN: IJIaBaHUE WA MOTPY>KEHUE TENl B 3aBUCHMOCTH

OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJKUBAIOIICH  CWIbL, JEWCTBYIOUIEH Ha  TEJo,

MOTPYKEHHOE B KUJIKOCTh.

*

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEIO
B JKAJIKOCTH, OT MacChl TeJa.

4. OnsITbl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb BBITAIKUBAOLICH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKAJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKU U
OIIpeJENICHNE €€ IPYy30M0ABEMHOCTH.

Paszgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanunudeckast pabota. MOLIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBumiio

paBHOBecHsl ppluara. IIpuMmeHeHune mpaBuiia paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTHYeckass M NOTEHIMAalIbHAas DJHEPIUs.
[IpeBpaleHre OTHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomol u onvimol.

1. Ompenenenue paOOThl CUJIBI TPEHUS MPHU PABHOMEPHOM JABMXKEHUU Tela

10 TOPU3OHTAIBHOW MMOBEPXHOCTH.
2. HccnenoBaHue yca0BUN PAaBHOBECHS phIUara.
3. Nsmepenue KII/] HaK1OHHOM TTOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS] MEXaHUYECKOW SHEPTHUHU.
8 KIIACC

Pa3znes 6. TenuioBblie iBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. OINBITBI, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMI BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOKEHUNW MOJIEKYJISIPHO-KUHETHYECKOW TEOPUMU.
CmaunBaHu€e U KaWJUISIpHBIE siBJICHUsI. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHKECHUS
yactull. BHyTpenHss sHeprus. CrnocoObl W3MEHEHUSI BHYTPEHHEW SHEPIUH:
Teronepeaaya u COBEpIIICHUE paboTHhI. Bubr TeIIonepeaayu:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTALIMYECKUX BEIIECTB. YJIEJIbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHUSI.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpuniuner pabotel TeroBbix naBurareneit KIIJ TtemmoBoro aBuratens.
TeroBble IBUTaTEN U 3aLATA OKPYXKAIOIIECH CPEbI.

3aKOH COXpPAHEHUS U MTPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmronenne OpOoyHOBCKOTO JABUKCHHUS.



Habmonenne nuddysun.

HabGmronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHHM.
HaOmroienre TemioBoro pacumpeHus Tel.

WN3meHeHne naBieHUs rasa Npu U3MEHEHUM O0bEMAa M HArpeBaHUU WIIU
OXJIAXKCHUMU.

[IpaBuina u3MepeHus: TeMIEpaTyphl.

Bunbl Tenonepenaymn.

OxJtaXxieHue Npyu COBEPIICHUH padOTBHI.

9. HarpeBanue mipu coBepiiieHuU pabOThl BHEIIIHUMH CHJIAMHU.
10.CpaBHEHHE TEMIOEMKOCTEN PA3IMUHbBIX BEIIECTB.
11.HabGmronenue KumneHus.
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12.HabnroieHne nocToSHCTBA TEMIIEPATYPBI IPH IJIABJICHUH.

13.Mojenu TeIIoBbIX ABUTATENECH.

Jlabopamopnwie pabomul u onvimol.

1. OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.

2. OnpITHI O BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIA WJIU Caxapa.

3. OmpITHl TIO HAONIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBIEHUS BO3yXa B OAJJIOHE IIIPUIIA.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUS BO3AyXa OT €ro

00BEMa U HATPEBAHMS WIIA OXJIAXKICHHUS.

6. IIpoBepka rumnoTe3bl IJMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIepaTyphI.
7. HaOmoneHue wW3MEHEHUsT BHYTPEHHEH OSHEpPruM Tejla B pe3yJibTare
TEeIJIonepeIau U padOThl BHEITHUX CHJL.

8. UccnepoBanue sBieHHS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOJHOW U

ropsiueu BOJIBI.

9. Onpenenenne  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJIOM  IIpHU

TEIJI000MEHE C HArPEThIM METAITHYECKUM ITUITUHAPOM.

10.Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

11.HUccnenoBanue npoiecca UCIapeHusl.

12.0npenenenne OTHOCUTENBHOM BIAXHOCTH BO3/1yXa.

13.0npenenenue yaeapHOU TEIIOTHI IUIABICHUS JbJA.

Paznen 7. DjaekTpuyecKkue 1 MATHUTHbIE SIBJICHMS.

OnekTpu3anus Tel. J[Ba poaa 3ieKTpuUuUecKuX 3apsiioB. B3aumoneicTBue
3apspKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJACHCTBHS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnoiia. IIpuHuun
CYNEPHO3UIIUU EKTPUUECKUX TT0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsl.
Crpoenne aroma. [IpOoBOOHMKM W  AMDJIEKTPUKH. 3aKOH  COXPaHEHHUS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIioBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasds uenb. Cuma  Toka.  DIJIEKTPUYECKOE  HANPSKEHUE.
ComnpoTuBieHnEe NPOBOJHUKA. Y JEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
i ydactka uenu. [locimemoBarenbHOE M NMAPAIIENBHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKue 1eny U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHutHoe nosie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMJIE.
Omeir  Opcrega. MarHutHOe 1OJNE€  DIEKTPUUYECKOTO Toka. [Ipumenenwne
AIIEKTPOMAarHUTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJIA HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSIHHOTO TOKa. Vcrnosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omnertel @apanes. fABnenue snekrpomarHuTHOM UHAYKIuK. [IpaBuno Jlenna.
DNeKTporeHepaTop. CnocoOsl MOJTy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpr3anus Te.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AaUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIIEeKTpOCTaTUYECKAsA HHIYKIUS.

3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.

[TpoBOHUKH W TUSIIEKTPUKHU.

MopenrpoBaHue CUIOBBIX JTUHUN 3JIEKTPUUECKOTO MOJIS.

HcTouHNKHM TOCTOSIHHOTO TOKA.
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9. JledcTBUA SJIEKTPUUECKOTO TOKA.

10.25eKTpUUeCKUl TOK B )KUIKOCTH.

11.T"a30BbIit pa3ps.

12.13Mepenue cuibl TOKa aMIEPMETPOM.

13.13Mepenue 3JIeKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14.PeocTaT u Mara3uH CONpPOTUBIICHUIA.

15.B3aumopeiicTBie NOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIFOCOB MarHUTA.



17.MonaenupoBaHue MarHUTHBIX TOJIEH MTOCTOSHHBIX MAarHUTOB.

18.0mbIT Ipcrena.

19.MarauTtHoe noJie Toka. DNEKTPOMArHuT.

20.IericTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

21.2neKTpoaBUraTesb MOCTOSHHOTO TOKA.

22.WccnenoBaHue SABIEHUS 3JEKTPOMAarHUTHOW WHTYKIIUH.

23.0nbiTel Dapanes.

24.3aBUCAMOCTDh HAIIPABJICHUS HMHAYKIUOHHOTO TOKa OT YCIOBHH €r0
BO3HUKHOBEHHUS.

25.20eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

l. OnpiTel 1O HAOMIOAEHUIO BJEKTPU3alMK TeJl UWHAYKIHEH | Mpu
COIIPUKOCHOBEHUMU.

2. UccnemoBanue MAEWCTBHUA DSJCKTPHUECKOTO TIOJII HA MPOBOAHHWKU U
JTUDJICKTPHKH.

3. COopka u mpoBepKa pabOThI MEKTPUUECKOMN L[EMU MOCTOSHHOTO TOKA.

4. VI3aMepeHue u peryJupoBaHUE CUIIBI TOKA.

5. W3MepeHue U peryIMpoBaHie HANIPSHKEHUSI.

6. HccnemoBaHue 3aBHCHUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PEe3UcTop, OT

COINPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHHS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJAH IONEPEYHOTO
CEUEHMs U MaTepuaa.

8. IlpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUM NOpPU MOCIEA0BATEIIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uisl CUJIbl TOKAa MOpPH NapajlIeIbHOM COEIMHEHUU
PE3UCTOPOB.

10.Onpenenenne paboThI JJIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

11.0npenenenne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMONM Ha
pe3ucTope.

12.UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4epe3 JIAMIOYKY, OT
HaIIpsSKEHUS HA HEW.

13.0Onpenenenue KII/[ nHarpeBaTens.

14.ViccnenoBaHne MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MAarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPU  HUX
OOBEMHEHUY U Pa3/CIICHUN.

16.MccnenoBanue neiCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.0n0bITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKAa B
KaTylIKe.

18.13yueHne nercTBUs MarHUTHOTO MOJIL HA IIPOBOJHUK C TOKOM.

19.KoncTpyupoBaHue u u3yueHue pabOThl JIEKTPOIBUTATEIIA.

20.N3mepenue KII/I anekTpoaBUraTesibHOM yCTAaHOBKH.

21.00BITBI  TIO MCCIEIOBAHUIO SBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
UCCJIEIOBAHNE W3MEHEHUW 3HAYEHUS W HANpaBIEHUS HHIYKIHOHHOTO

TOKaA.
9 KUIIACC

Pasznen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE NPSAMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsimosnmHeNnHOe ABHKeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeWHOe JBmkeHue. CB0OOOJHOE
nagenue. OnbiTsl ['anuies.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JInnerHasa v yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepsbiii 3ak0oH HptoToHa. BTopoit 3akoH HeroToHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHUS, CHIIa
TPEHUs MOKOs1, APYTUe BUJIBI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. JBuwxenne mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsikecTu.

Nmnynbee Tena. M3menenune umiynsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBMKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHManbHas SHeprus Tejia, NOJAHITOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTol npyxuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKON
DHEPIUH.

Hemoncmpayuu.

1. HaOnroneHne MexaHMYeCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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CpaBHeHUE TyTel M TPAEKTOPUU ABUIKEHUS OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TE OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanne Npu3HaKoOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HabGmronenune nBrkeHus Tea Mo OKPYKHOCTH.

Hab6nronenne MexaHn4ecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS Te€jla OT MAacChl Tejla U JEHUCTBYIONIEH Ha HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII TPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHM.

10.ITepenaya umnyiibca Opyu B3aUMOJACHUCTBUU TEIL.
11.IIpeoOpa3oBanus SHEPTUM NPU B3aUMOAEUCTBUH TEJL.
12.CoxpaHeHue uMITyJbca py HEYIPYTrOM B3aUMOJICUCTBUU.
13.CoxpaHeHnue uMIyJibca npu adCOIOTHO YIIPYTOM B3aUMOIEUCTBHM.
14.Habmtoienne peakTUBHOTO JIBHYKEHUS.

15.CoxpaHeHne MeXaHUUeCKOM YHEPTUH MPU CBOOOTHOM TaICHUH.
16.CoxpaHeHne MEXaHUYECKOW SHEPTUM MIPU JIBUKEHHUM TEJa MO ICMCTBUEM

IIPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

l.

*®

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA W TETIEHKKH.

OrnpeneneHue CpelaHeil CKOPOCTU CKOJbXKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBMXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIUW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TPEHUST CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHUH Tela
M0 TOPU30HTAIILHON TTOBEPXHOCTH.



10.Onpenenenne pabOThl CUIbl YOPYrOCTH TMpU MOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

11.M3ydyeHue 3akOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannueckue KoJjieOaHUS U BOJIHbI.

KonebatenbHoe aBmxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOaHU: epUo/,
4acToTa, aMIUIUTyAa. MateMaTU4eCcKuil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIeOATETHLHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus. — Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOWMCTBAa MeXaHMYECKMX BOJH. IlpomonbHble U
MonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacupoOCTPAHEHUSI.
Mexanunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTBh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kojieO0aHUl TEI MOJ JEHUCTBUEM CHUJIBI TIHKECTA U CHIIBI
YIPYTrOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)ICHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETH).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHue YacTOThl W TEepUoJa KoOJICOAaHMM MaTEeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KoeOaHuii MPY>KUHHOTO MAasSTHHUKA.
HccnenoBanre 3aBUCMMOCTH Mepuoa KojieOaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIa KOJIeOaHU MPY>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCHUMOCTU NEPHOJA KOJeOaHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. U3mepeHue yCKOpeHHUs: CBOOOIHOTO MaJeHUSI.

Pa3zges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJEKTPOMATHUTHOE  TMOJIE.  ODJIEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoOMarHUTHBIX BOJIH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.

AN



OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CpoiicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. W3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIbIO MOOHJIBLHOIO

TenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  moxmens  cBera.  Mcrounmkum — cBerta.  [IpsamonuHenHoe
pacrnpoctpanenue ceera. 3atmeHnus CoinHua u JIynsl. OTpaxenue cBera. I1nockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME MOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JnuH3e. OnTuueckass cucrtema (Qoroamnmapara,
MHUKPOCKONIa M Tejeckoma. ['ya3 kak onTuyeckas cucrema. bin3opykocTs u
JAJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbetoToHa. CrioxeHue
CIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMONMHENHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomiienue cpera.

OnTruyeckuil CBETOBO/I.

XoJ nyuei B coOuparonieit JInH3e.

XO0J Iy4der B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n300paxxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTA U TEJIECKOIIA.
10.Mopens ria3za.
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11.Pa3nosxxenue 6enoro cBera B CIEKTP.

12.TTonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHHsI CBETOBOIO Jiyda OT yrijia
naJeHusl.

2. U3yueHue xapaKTepuCTHK N300pakeHUs MIpeIMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomyyeHnne n300paKeHHI C TIOMOIIBIO COOMPArOIIEH JTUH3HI.

5. Omnpenenenne POKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIBI cOOMparoie
JIVH3BI.

6. OmBbITHI 110 PA3T0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnpITHI O BOCTIPUSTHIO LIBETA MPEAMETOB IMPH MX HAOIIOACHHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBanTOBBIC SIBJICHHS.

Omneitel Peseppopna u mnanerapHas mMozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u nornouieHue ceera atomoM. KBaHTel. JInHEeHUaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaauoaxTtuBHbIE
npespamnenus. [lepron momypacmnanga aTOMHBIX SAED.

AnepHble peakuuu. 3aKOHBl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sifep. CBs3b mMacchl M 3Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounnku sneprun ConHua v 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX MW3JIyYEHUUW HA >KUBBIE
OpraHU3MBbI.

Hemoncmpayuu.

CnexTpbl U3Ty4EeHUS U MOTJIOIEHNS.

CnexTphl pa3Iu4HbIX Ia30B.

CnekTtp Boaopoa.

Hab6mronenue Tpekos B kamepe Bumnbcona.

Pabota cuéTuyrka HOHU3UPYIOMINX U3ITyUESHH.

Peructpauus u3iaydeHus NpupoOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaGmronenue CrlomHbIX U TMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBaHne TPEKOB: M3MEPEHUE SHEPIUM YACTHULBI 0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue painoakTUBHOTO (OHA.

IHoBTOPHTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHEHO-0000IAIOIINKA MOAYJIb TIPEIHA3HAYEH JIJIsi CUCTEMATU3ALNU
u  0000IIeHUsT MPEIMETHOrO  COACpPKAHUSI U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I o0ydarouumxcs,
BBIOPABIIIKX 3TOT yUYEOHBIN MpeaMmer.

[Ipy n3ydeHUM JAHHOTO MOJIYJISI PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BB
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAaMOTHOCTB: OCBOEHUE HAyYHBIX METOJIOB HMCCIEHOBAHUS

Sk =



SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3HUYECKUE
ABJICHUSI, NPUMEHAS T[OJyYEHHbIE 3HAHWA, peElaTh 3aJayd, B TOM YHUCJE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3jeiia peaanu3yeTcs
32 CY4€T TOro, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:
Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaThb M HAYYHO OOBSICHATH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MIPUPOJIC U MOBCEAHEBHON KU3HU;
WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUM, B TOM
YUCJIE JIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HayYHbIE OCHOBBI HamOOJie€ Ba)KHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JJOCTH)KEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTAaTOB.

B pesynbrare nzydenus QuU3MKu Ha ypOBHE OCHOBHOTO 0O0IIET0 00Opa3oBaHMUs

y oOyuarorierocs OyayT cpopMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCIMTAHMS

- IPOSBJIICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOU
buznuecKon HAyKu;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUUCKUX YUEHBIX-(DHU3UKOB;

2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA

- TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B O0CYK/IEHUN OOIIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHHI
buzuky;

- OCO3HAaHHE BAXHOCTH MOPAIbHO-3TUUECKUX MPHUHIUIIOB B JEATEIbHOCTU
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPUATHE ACTETUYECKUX KauecTB (PU3NUECKOM Hayku: €€ rapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUYHOCTH, TJAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHHME IEHHOCTH (PU3UYECKOW HAYyKU KaK MOIIHOIO HWHCTPYMEHTA
MMO3HAaHHUSI MHPA, OCHOBBI PA3BUTHSI TEXHOJOTHM, BaXXKHEHMIIECH COCTABIISIOLICH
KYJIBTYPBIL;

- pa3BUTHE HAay4yHOH J10003HATEIBLHOCTH, HMHTEpPEca K MCCIEI0BATEIbCKON
NeSATEeNbHOCTH,

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS H  3MOLMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HAHWE IIEHHOCTHM O€30MacHoro ooOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpaBWi O€30MacHOTO TOBEJICHUSI Ha
TPaHCTIOPTE, HA JIOpOrax, C DJIEKTPUUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMalIHUX YCIJIOBHSIX;

- c(opMHUpPOBAHHOCTh HaBBIKA peQIeKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OIKOKY M TaKOTO K€ MpaBa y IPyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMSL:

- AKTUBHOE YyyacTH€ B pEHICHUM NPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpojia, Kpas) TEXHOJIOTUYECKOU U



COIMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIE H (PU3HUICCKUX
3HaAHUM;

e - UHTEPEC K MPAKTHUECKOMY M3YyUYeHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHEHTalMs Ha TpPUMEHEHHE (U3UYECKHX 3HAHUM Ui pelieHUs 3a7ad B
o0JlacTh OKpy’Karoliel cpenpl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUM JIJI1 OKPYKAIOIIEH CPeJIbl;

e - OCO3HaHHE IJIOOATBLHOIO XapaKTepa AKOJOTHUYCCKHUX MPOOIeM M IMYyTeH HX

peleHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLHUAJBHOW M NPHUPOAHOI
cpeabl:

e - TOTPEOHOCTH BO B3aMMOJCHCTBUM TPU BBIIOJHEHUU HCCIEIOBAaHUN U
OPOEKTOB (PU3MUYECKON HaNpaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTHUX;

e - TIOBBIIICHHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEPE3 NPAKTHYECKYIO
NEATEIbHOCTD;

e - NOTPeOHOCTH B OPMHUPOBAHUY HOBBIX 3HAHUI, B TOM 4uciie (popMyIupoBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PUBUUECKUX 0OBEKTAX U SABJICHUSX;

e - oco3HaHHe Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
busuky;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHUU;

e - CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIIATH B3AaUMOCBSI3HU MPUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUMH;

e - OIIGHKA CBOUX JCHCTBUH C Y4€TOM BIUSHHA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX MMOCIECTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOCHMsS MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
oO1rero o6pazoBanus y o0y4aromierocs OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHbIC yU€OHbIE TCUCTBUS.

ITo3naBaTe/IbHBIE YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂ

Ba3oBble Jjornyeckue J1elicTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB
(s1BICHUIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y IIPOTUBOPEYHS B pacCMaTpUBaeMbIX (haKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C HCIIOJIb30BAHUEM JIETYKTUBHBIX
¥ MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENFHO BBIOMPATh CHOCOO perieHus: y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIIeHHs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBare/ibCKue J1eHCTBUA:

HCITI0JIB30BaTh BOIPOCHI KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNUS;
MIPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(bU3MYECKU DKCIEPUMEHT, HEOONbIIOE HCCIeA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c nunpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope WHPOpPMAIMU WIH JAaHHBIX C yYETOM MPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUJOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIbHYI (OopMy MpeacTaBlIeHUsS
uHQOpMAIMU W WUTFOCTPHPOBATh peIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B Xoj¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB J1ab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKAAEMOU TEMBI
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIIeHUE 3aJadd W TOJJICP’KaHHe
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
auaora, 0OHapyXKUBATh Pa3jIu4KMe U CXOJICTBO MO3UIINI;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOIHEHHOTO (PU3NYECKOTO OMbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM M
WHIUBUIYyAIbHOW paboThl MpU PEIIEHUH KOHKPETHOW (HU3UUECKOM
poOJIeMBI;

MPUHUMATh 1LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh JACHCTBUSA
no €€ JOCTH)KEHHIO: PACIPENeNsTh pOJIH, OOCYyX AaThb MPOLECCH U
pE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJIECHUI0 WU KOOPJAWHUPYS CBOM JEUCTBUS C JPYyTUMU
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHS.

PeryasiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHmannﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYalUsSX, TPEOYIOIINX
ISt pereHust GU3NuecKux 3HaHUM;

OpHUEHTHUPOBATBCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pPEellIeHUs (PU3NUECKON 3aauu WU
IUTaHa HMCCIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEIIaracMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp().]Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEIOCTHIKEHHUSI) PE3yJIhbTaTOB
JeSITEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHWCJE B XOJI BBINOJHEHUS
(U3MYECKOTrO HCCIEOBAaHMS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENHCTB, W3MEHUBIINXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HHUKIIUX TPYIAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh €051 Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABAaTh CBOE MPABO Ha OIIMOKY MPH pPelIeHn: GU3NIECKHUX 3a71a4 UIn
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xonIry o0yuenus B 7 Kjacce mpeMETHbIEC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIP30BATh  TIOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHSI,
HaOJIOZICHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEHUCTBYIOIIAS
cuJa, nedopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOe IBMXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Mepenada JaBJICHUS TBEPABIMUA TEJIAMH, >XUAKOCTAMH U
razamy, arMocepHOoe JaBjeHUE, I[UIaBaHWE TeJ, MPEeBpaLLEHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3WYECKUX  SIBICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SIBICHUS B MPHUPOJE:
MPUMEpPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUPOJIE, NCUCTBUE CWIBl TPEHUS B IMPUPOJAE M TEXHUKE, BIUSHUE
aTMOC(EpHOI0 JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHuEe pbIO, phlyard B
TeJIe YelOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) PUBHUECKUX SIBJICHMUIA;
OINMKCHIBATh U3YyUCHHBIE CBOMCTBA TENT U (PU3UUYECKUE SBIICHHUS, UCTIOIb3YS
¢busnyeckue BeTUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCcKas pabdoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CWIbl, KO3((UIMEHT TOJE3HOr0 JEHCTBUA MEXaHHU3MOB,
KUHETUYEeCKass W MOTEHIMaTIbHAs DHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TPaKTOBaTh  (PU3MUECKUH  CMBICT  HWCIOJB3YyEeMBIX  BEIWYWH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU BEJIMYHMHAMH,
CTPOUTH TpapUKu U3yYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SBICHUS M TPOIECCHI,
WCIIOJIB3Ysl MIpaBUJa CIOXKEHUsS CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBUJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXAHMYECKOU
SHEPruM, MpU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SABJICHHMS, TPOLIECCH] U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 NEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIJIOBHSI 3a/1a4M 3alMChIBATh KPATKOE YCIOBHUE, MOACTABIATH (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE /ISl PELICHUs 3a]a4, OIICHUBATh PEaTHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJOB, B OMMCAHUH MCCIIEIOBAHUS BBIAEISATh IPOBEPIEMOE
NpeanojaoxkeHne  (Tumoresy),  pas3jivyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIH pe3yJbTaT, HAaxXOJIWTh OINMOKA B XOJIe OIbITa, JeNiaTh
BBIBOJIbI IO €T0 pe3yJIbTaTaM;

MPOBOJUTH OMNbBITBI IO HAOMIONECHUIO (PU3NYECKUX SBICHUU WU
bu3HYecKuX CBOMCTB TEN: bopmynpoBaTh MIPOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO 000pyA0BaHMS,
3aMKMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl TeEa,
0o0bEMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApYrod € HCIOJIB30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUSI CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOLIAJN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKHUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXEHO TEJI0, YCIOBUN
IJIaBaHusl TEJ, YCJIOBUN pPaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUs, CIENys MPEeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEJIWYUH B BUJE



IpeUIOKEHHBIX Ta0bnull U TpaduKOB, JAeJaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMSI,;

NPOBOJANTH KOCBEHHBIE H3MEpPEeHHsS (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CUIa TPEHHS] CKOJBKECHHUS,
JaBJIEHWE  BO3[yXa, BBITAJIKMBAIONIAs CHJA, JeHCTByromas  Ha
HOTpYXKEHHOE B JKUJIKOCTh Te€NO, KOA((UUIUEHT MOJIE3HOTO JEHCTBUS
INPOCTBIX MEXaHWU3MOB), CIEeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYKHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIINECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpPOl HAa WX ONUcaHUs (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHUM M HEOOXOJIMMBbIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU s obecrieueHnss 0€30MacHOCTH TpU oOpalieHny ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaloIEeH cpeie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HTepHere B
COOTBETCTBHH C 33JaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIMIO, KOTOpas SIBISIETCA MNPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 33JlaHU HAYyYHO-MOMYJISIPHYIO
aUTEepaTypy  (QHU3MYECKOrO0  COAEpKAHMS, CIPABOYHBIE MaTEpHAIIBI,
pecypchl cetu VIHTepHeT, BnajeTh NpuéMamMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MHpOpMaAIuu (HU3MUECKOTO COJEPKaHusA, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOLIEHHsI O pe3yibTaTax MPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU OTOM TPAaMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATHUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBUE, YUUTHIBAI MHEHHE OKPYKAIOUIUX.

K xoH1y o0yuenus B 8 kiacce npeIMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

WCIOJIb30BaTh MOHSTHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUA BELIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBI W HEHACHIIMICHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, TPOBOIHUKH
Y IUDJICKTPUKH, TTOCTOSHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE U CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYMBAHUE, KAIlMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETI0MPOBOHOCT, KOHBEKIIHS, U3JIy4YeHUe),
AIEKTPU3ALMS TEJ, B3aUMOJICUCTBUE 3apsA/IOB, JECUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHUTOB, JCHCTBHUE
MarHuTHOTO TOJIsl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAsT WHIYKITUS)
[0 ONHUCAaHUI0 UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (U3WYSCKUX  SBJICHUH B
OKpY’)KalollleM MHpE, B TOM 4YHClIe (U3UYECKUE SIBJICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHXKEHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, uznydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOII0COB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (NMPHU3HAKH) (PU3HYECKUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIE CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
(uznyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIUIOTa
IJIABJICHUsI, yJENbHAs TeIUIoTa IapooOpa3oBaHus, yJeJIbHAas TeIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOrO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsf,
CUJIa TOKA, DJIEKTPUUYECKOE HAaIpsKEHUE, COINPOTHUBIIEHUE IPOBOJHUKA,
yAEIbHOE  CONpPOTUBIEHWE  BellecTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOr0  TOKAa), TMpPHU ONHWCAHMM MPABWIBHO TPAKTOBAThH
¢bu3nyecKuil CMBICT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHHS] M €IUHULIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH
CTpPOEHHUS BeIleCTBa, NMPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa sl yyacTKa LEnu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHUs DJHEPruu, IpU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHUPOBAHHOI'O XAPAKTEPA: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYecKux
iaroB ¢ Oomnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEM;

pemarb pacy€THble 3aJauyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCHOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIEeHUs 3aJadd, BbIOUpAThb 3aKOHBI W (HOPMYJIBI,
HEoOXOoquMble Al €€ pelIeHHs, NPOBOAUTH PACYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMUYUHBI C U3BECTHHIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOAOB, HCIONb3YSl OINHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsJIKA
IIPOBEICHUS UCCIEN0BAHMSA, A€1aTh BbIBOJbI;

MPOBOJUTH OMbBITHI O HAOMIONECHUIO (PU3WYECKUX SBJICHUU WU
(U3HYECKUX CBOMCTB Tell (KaMWIISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOIEcca OCTHIBAHUS U
HarpeBaHUsl TMpU U3IYYEHHH OT LBETa M3JTydaromen (MOrJIONIAroIIeil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alps TEI W B3aWUMOJCHUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JACHCTBUSA
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEPsiEMbIE MPEANIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTIO
000py10BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUsS]  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pE3yNbTaThl UBMEPEHUN € YUETOM 33JJaHHON aOCONMIOTHOM MOrPEIIHOCTH;
MIPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPYrod C HCHOJB30BAaHUEM MPSMBIX HM3MEpPEHHl  (3aBHCHMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJAW MONEPEYHOIO
CEUEHMSI U y/ACJIbHOIO CONPOTUBIICHHS BEUIECTBA MPOBOJIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIBHONO M NApaJIENbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIoKEHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBHUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MCCIEI0BAHMS;

IPOBOJANTH KOCBEHHBIE HU3MEPEHHUS (PU3UUYECKUX BEIMUYUH (yAeJbHas
TEIJIOEMKOCTh ~ BEILIECTBAa, COMPOTUBJIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOMpATh
HKCIIEPUMEHTAJIBbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIUUCIISITh 3HAUEHUE BEJINYUHBL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOBaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX omucaHus (B TOM YMHCIIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAUMbBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOoOpbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (>KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUYECKHX
LEeMnel ¢ MOCIeA0BATENbHBIM U MMAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AJIEMEHTOB 3JIEKTPUUECKUX LIETIEeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HMHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH NP O0pallleHuH ¢ NMpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTHUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMAIMK  (PU3NYECKOrO0 COAEpKAHUS B
HNurepHere, Ha OCHOBE HMEKOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JJaHUN HayYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO COJAEpKAaHMS, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetd MIHTEepHET, BiIafeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGPOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE INHUCHbMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHMUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COlEpKaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CJIEIUTh 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD TPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIry o0yueHus B 9 Kjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATUSA: CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPaeKTOpPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKECHHMS, AehopMaIius
(ympyras, mjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TENO,
LEHTP TSHKECTH TBEPJOrO Tella, paBHOBECUE, MEXAHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CHEKTPbl UCIYCKaHUS U TOTJIONIEHUs, aibda, 0eTa- ¥ raMMa-u3IydeHus,
M30TOIIbI, SiFIEpHAsi SHEPTeTHKA;

paznuuath SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE, CBOOOIHOE
NajJiIeHUuE TeJl, pABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, peaKTUBHOE ABI)KEHHE, KojeOaTelnbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE paclHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEI0ro cBeTa B
CHEKTP M CJIOXKEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3JTy4YEHHMsI) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MUECKUX SBICHUI B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3nyeckue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHOW CHUCTEMbI, PEAKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOrMYECKOe JEHCTBHUE BHUJIUMOTO,
yabTpauOIECTOBOTO W PEHTTEHOBCKOTO H3JIYUYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHYECKUE JIy4Yd, PaJUOAKTUBHOE H3IIyUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M YeJIOBeKa), MpHU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PUBHMUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOICTBA TeN M (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢dbu3nYeckue BENWYUHBI (CpElHssI M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MepeMelleHue, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWia YNPYTrOCTH, CUja TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMS, BEC Tella, HUMIYJIbC TeJla, HUMITYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEPrus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKWHBI, KHHETHYECKas »SHEpPrus, IOJIHAasg MEXaHU4YecKass >SHEeprus,
NEPUOJ U YacToTa KoseOaHu, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEIOMIIEHUSI CPENIbl), TP ONMHUCAHUU
MpaBUIbHO TPaKTOBaTh (U3UUYECKUN CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI U EIMHULBl (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3HUYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMH CHWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MacCOBOT'O YHCEI



IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMnopod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUI,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (pU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3alHChIBATh KPATKOE
YCIIOBHE, BBISBISATH HEIOCTAMOIINE WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (HuU3nuecKoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOAOB, HCIONb3YSl OINHCAHME HCCIEAOBAHUS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OICHUBATh MPABWIBHOCTh MOpPSIKA
MPOBEICHUS]  UCCIIENOBAaHUS, JIeJaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH 1 OIBITOB;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WU
¢bu3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPTrUHU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIBIX KOJ€OaHUH, NPAMOJIMHENHOE PacCpPOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsl MpeAMeTa B coOuparoien
JIUH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUs, OMNHUCHIBAaTH XOJ OMNbITA W  €ro  pe3yjbTarshl,
(bopMyIUpPOBATH BHIBO/IBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHEee 3HAaYeHUEe U3MepAeMOl BeNMUYMHBI ((POKYCHOE pPACCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO IPHbOpa);

MPOBOJUTH MCCIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKHUX BEJIUYUH C
MCIIOJb30BaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIXKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEepuoja
KOJI€OaHU MaTeMaTHu4ecKoro MasTHHKA OT JJWHBI HUTU, 3aBUCHUMOCTHU
yrjla OTpaKE€HUs CBETa OT yIJla MaJeHUs U yria MpeJoMJIEHUs OT yria



NaJieHus): IUIAaHUPOBATh HCCIIEOBaHUE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTHU
(dbu3nYecKnX BEIWYUH B BUJE TAaOMUIl M rpadUKOB, J€JaTh BBIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KEHUH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, >KECTKOCTb MPY>KUHBI, KOA(DPUIMEHT
TPEHHSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHWi MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia COOMparoIie JIMH3bL, PaJAMOAKTHBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIIeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHUE BEIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000opyIOBaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJeNbh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBOJHI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXOAuMbIe (puU3MUecKue
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B IIIOCKOM 3€pKajie M cOOMparouieil JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOr0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU U1l obecrieueHus: 0€30MacHOCTH MPU 0OpallleHHH ¢ IPUOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3MIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpMauu (PU3NUECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MyTU ONpEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(pOpMalMU Ha OCHOBE
MMEIOIUXCSA 3HAHUU U JOIIOJHUTEIIbHBIX UCTOYHUKOB;

MCIOJI30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3a/IaHUM HAY4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO  COJAEPKAHMs, CIPABOYHBIE MaTEpHAJIbI,
pecypcsl cetu MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
MH(pOpPMALMU W3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUA,
nyOJIMYHO IPEICTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TIPaMOTHO  HCIOJb30BaTh  W3YYEHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro paszjena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4YETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTposbHbI IIpakTuyeckue
n/n NMporpamMmbl Bceero oOpa3oBaTejibHbIE
e padoThbI padoThbI
pecypcsbl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAKOIIEr0 MUpa
bu6nunoreka [JOK
1.1 o - 2
FI3HKE - Hayka © IpHpone https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 ®OU3NYeCKUe BEIUINHBI 2 1
https://m.edsoo0.ru/7f416194
1.3 EcTecTBeHHOHAaYYHBINM METO ITO3HAHUS 2 1 bubmmorexa [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nes 2. [lepBoHayajibHbIe CBeJleHUS] O CTPOEHUM BelllecTBa

2.1 CrtpoeHue BeliecTBa 1 bubmmorera [TOK
' p m https://m.edsoo.ru/7f416194
29 JIBi>KeHUE U B3aUMOICCTBUE YaCTHUII ) 1 bubnmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
IperaTHbIE COCTOSHUS BEILIECTBA https://m.odsoo.rw/7£416194
Hroro no pazneny 5
Pa3znen 3. /IBukeHue U B3aUMOAeHCTBHE TeJl
3.1 MexaHuuecKkoe IBUKEHUE 5 Bubmaorexa LJOK

https://m.edsoo.ru/71416194




bu6mmoreka [IOK

3.2 HHuepups, Macea, MI0THOCT 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 12 2
3.3 Crna. Buper cnn https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBienune TBEpPABIX TeJl, :KUAKOCTEH U ra3oB
41 [aBnenue. [lepenaua naBineHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2
JlaBIICHHE JKHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOChEpHOE MaBACHHE 6 https://m.edsoo0.ru/7f416194
44 JelicTBHe )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bubmnoreka [IOK
> PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
32 Hpocthie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexanuteckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHoBaHMe pa3/iesioB U TeM uudposbie
Ne i/m P KontpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeruioBble siBj1eHUs
1.1 CrpoeHue u CBOICTBa BELIECTBA 7 bubmmorexa [TOK
’ P - https://m.edsoo.ru/7f4181ce
bubnunoreka [JOK
1.2 Teronere mpoueccs! 21 ! 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
21 DNEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tela 7 1 bu6muoteka [IOK
’ M UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmoreka [IOK
2.2 IT 2 1
OCTOSIHHBIN AJIEKTPUYECKUI TOK 0 7 hitps-//m.cdsoo.ru/ 74181 ce
bubmuoreka [JOK
2.3 M 6 2 1
AUHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bubnunoreka [JOK
2.4 C) 4 1 |
FICKTPOMATHHITHAA HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paznemy 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 14




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeEM (ungposbie)
Ne i/m KontpoJsbnsie | IIpakTnyeckue
MPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJeHUS
11 MexaHn4eCcKoe JBMKCHUE U CIIOCOOBI €TI0 10 1 1 bubnuoreka [JOK
' ONHUCAHUI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 Bzaumopeiicteue e 20 | 3
MMOJICHCTBHC TCT https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 1 2
KOHbL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Koje0aHUsI U BOJTHBI
bu6nmoreka [IOK
2.1 M 0 7 2
CXAHMHUCCKUC KOJICOAHNA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4deckue BO .3 8 1
RATMHACCIHE BOHEL. IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMarHuTHOE TOJI€E U 6 1 bubmuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE ABJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI pacCIpOCTPAHEHHUS CBETA 6 2 httos:/m.cdsoo.ru/741a4a6
bu6nmoreka [JOK
4.2 JIMH3BI U oNITUYECKUE TPUOOPHI 6 2 hitps-//m.cdsoo.ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 hitps/m.cdsoo.ru/74 1 a4a6
Wroro no pazaeny 15
Pa3nes 5. KBanToBBIC AIBICHUA
51 " MOM 4 bubnuoreka [JOK
. CIlyCKaHH€ U MOTJIOIIEHHE CBETa aTOMO https://m.odsoo.r/7f4 1ada6
bubnuoreka [JOK
32 (-TpoeHie ATOMHOTO AApa 6 1 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
53 SnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nes 6. IloBTopuTe1bH0-000011a101M I MOYJIb
[ToBTOpenue u 0600IIEHNE COEPIKAHUS bubnmoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 17




INIOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Kosau4vecTBOo 4acoB 1 DJIeKTPOHHbIE
ara
Ne uudgposbie
Tema ypoxa Koutpoabnbie | IlpakTuyeckue | H3YYECHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThbI padoThbI s
pecypcbl
®dusuka — HayKa O IPUPOJIE.
1 SIBnenus npupoasl. dusnyeckue 1 0 0
SIBIICHUSI
MexaHuueckue, TeIIoBbIe,
2 ANEKTPUYECKNE, MATHUTHBIE, 1 0 0
CBETOBBIE, 3BYKOBBIE SIBJICHUS
Ouznyeckue BeIUINHBI U UX
3 1 0 0
U3MEpPEHHE
JlaGopaTtopHnas pabota "Onpenenenue
4 [ICHBI JEJICHUS IIKAIbI 1 0 1
HU3MEpUTEITLHOTO TIprbdopa."
EcTecTBEeHHOHAY4YHBIN METO/ Bu6 LIOK
noImoTexa
5 no3HaHus. Onucanue GU3NYECKux 1 0 0
. . https://m.edsoo.ru/ff09f72a
SBJICHUH C IIOMOILBIO MOIeTIei
6 JlabopaTtopHas pabota "M3mepenne 1 0 1
00bEMa KUIKOCTH U TBEPAOTO Tema."
Crpoenue BemiectBa. OMBITHI, Bu6 1OK
nonnoTeKa
7 JIOKa3bIBAOLIUE TUCKPETHOE CTPOCHUE 1 0 0
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bubnmnoreka [JOK
8 JIBMKeHHE YacTHIl BEIeCTBA 1 0 0 1

https://m.edsoo.ru/ff0a013e




JlaGopaTtopHnast pabora "Onenka

9 JTMaMeTpa aToMa METOIOM PSIIIOB (C
ucrnosp3oBanueM (ororpadmii)."”
10 ArperaTHbie COCTOSIHUSI BEIIECTBA
BzaumocBs3b MEXY CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX U MX bubmoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJIBI
MexaHn4ecKoe ABMKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
JIBIDKCHHE
bu6nmoreka [IOK
13 Ckopocth. EnuHAIEI CKOpOCTH
p A 1 p https://m.edsoo.ru/ff0a079¢
14 Pemenue 3agau Ha pacdeTr CKOPOCTH
15 Pacuetr nmyTH ¥ BpeMEHU IBUKEHUS bubmorexa I{OK
y p https://m.edsoo.ru/ff0a0ae4
16 Peuienue 3aiad Ha pacuer MyTU U
BPEMEHU JBUKECHUS
WNueprus. 3aKoH HHEPITUH.
17 BzanmMopeiicTBre Tell Kak MpHYMHA bubnmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTHU JIBMKEHUS Tl
18 ILtorHOCTE BemecTBa. Pacuer Macchl bubnuoreka [JOK
1 00beMa Tella IO €r0 IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
19 JlaGopatopHas pabota «OnpeneneHne
IJIOTHOCTH TBEPAOTO TEIIa»
20 Pemenwne 3agau mo Teme "IlnoTHOCTH bu6nmoreka [JOK




BenrecTna"

https://m.edsoo.ru/ff0al23c

Cuna xak xapakTepUCTHKa

21 B3anMoaercTeus tei1. Cuia
ynpyrocti. 3akoH ['yka
JlabopaTtopnast pabora «3yuenue

” 3aBUCUMOCTH PACTSKEHUS
(medhopmanumn) mpyKUHBI OT
MIPUIIOKEHHON CHJITBD)

23 SIBnenue tarorenus. Cuia TIKECTH
CB43b MEXY CUJION TSKECTH U

24 Maccoii Tena. Bec Tena. Pemenue bubmorexa [IOK

' " ' " https://m.edsoo.ru/ff0al778
3amad no teMe "Cuia TsDKeCTH

75 Cwia TsDKeCTH Ha APYTHX IJIaHeTaxX. bubnuorexa [JOK
DuU3NYECKUE XapaKTEPUCTUKHU TUTAHET https://m.edsoo.ru/ff0al1502

2% N3mepenune cuit. lunamomeTtp. Bec bubnmnoreka [JOK
Tenma. HeBecoMOCTb. https://m.edsoo.ru/ff0al 8cc
CrnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX

27 0 OJHOM IIpsIMOU Bubmiorexa IJOK

o P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByOas CUII

73 Pemenue 3amayd mo teme
"PaBHOzelCcTBYIOmAs cui'”

29 TpeHue CKOJIbKEHHSI U TPEHUE TTOKOSI. bubnuorexa [JOK
Tpenue B npupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHHS

bu6mmorexa [IOK
30 CKOJIBKEHHUS OT CHJIBLI JABICHUSA U

XapakTepa COMPHUKACAIOIINXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8




Penrenue 3amad mo remam: «Bec
tenay, «['padpuueckoe nzodpaxeHue

bu6mmorexa [IOK

31 o
cuim», «Cunel», «PaBHOEHCTBYIOIIIAS https://m.edsoo.ru/ff0alde0
CUID»

KonTponbhas paboTa 1o remam:
«MexaHndeckoe JBHKEeHHUEY, «Macca,

32 IIOTHOCTEY, «Bec Temay,
«I'padnueckoe N300pakKCHUE CHIT»,
«Cuab»

1 Hasnenue. CiocoObl yMEHBIIICHUS U bubnmnoreka [JOK
YBEJWYCHUS JTaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHwue raza. 3aBHCUMOCTD

34 IaBJIEHMS ra3a OT 00bEMa bubmorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiaeHus TBEPILIMU
35 TeJ'II;.MI/I JKUAKOCTSIMU U 11?a3aM1/1 3akoH bubnnorexa [IOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHHE B )KUIKOCTH U rase, but6mmoreka [JOK
BBI3BAaHHOE IEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «/laBienue B bu6mmorexa [IOK
JKUOKOCTH U rase. 3axoH [lackansgy» https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coo01arormecs: CoCcyabl

HHaror yA https://m.edsoo.ru/ff0a2970

39 I'mapaBinnueckuii npecc bubmorexa [OK

P p https://m.edsoo.ru/ff0a3136

40 ManowmeTpsl. [lopriiHeBoi
SKUJIKOCTHBIM HacoC

41 AtMmocdepa 3emisu. 3aBUCHMOCTb bubnnorexa [IOK




aTMoc(epHOro JaBJICHUS OT BBICOTHI
HaJ YPOBHEM MOps

https://m.edsoo.ru/ff0a2b5a

bu6mmorexa [IOK
42 Bec Boznyxa. ATmocepHOe naBieHne
BOSAYR TMOChepHOe AaBeHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTro qaBiIeHUS. bubnuorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOT0
44 ABJICHUS OT BBICOTHI HQ, OBHEM bubmorexa LHOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomertp-anepoua. AtmocdepHoe bu6nuoreka [IOK
JIaBJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
[elicTBHE )KUIKOCTHU U Ta3a Ha
46 MOTPY’KEHHOE B HUX TEJO brbmmorexa [IOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnas pabota «Onpenenenue
47 BBITATKUBAIOIIECH CHJIBL, but6mmoreka [JOK
JEUCTBYIOLLEH Ha TEJNO, ITOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
JlaGopaTopHas paboTa 1o Teme
43 «UccaenoBaHne 3aBUCHUMOCTH Beca bu6mmorexa [IOK
Tea B BOJAE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacTH TeJla»
but6mmoreka [JOK
49 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
50 "KoncTpyupoBanue apeoMeTpa uiu

KOHCTPYHPOBAHUE JIOJKH 1
ompezeneHue e€ rpy3onoabEMHocTH"




51

Penrenue 3amad mo remam: «IlnaBanue
cynoB. Bo3ayxomnaBanuey,
«JlaBneHue TBEpABIX TN, KUIKOCTEH
Y ra30By

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

52

Kontponbnas padota "JlaBienue
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

53

Mexanunueckas pabota

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

MormHocTs. EquHUIBI MOIITHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3{82

55

JlaGopaTtopHast pabota "Onpeznenenue
paboThI CUIIBI TPEHUS TpU
pPaBHOMEPHOM JIBMKEHHUH TeJa I0
TOPU30HTAJILHON MOBEPXHOCTH."

56

IIpoctele MexaHU3MBI. Ppryar.
PaBHOBecue cui Ha pbluare

57

Konrtpomnbnas padora mo reme
«Mexanunueckast paboTa 1 MOIIIHOCTB"
/ Beepoccuiickast mpoBepodHas paboTa

58

PesepBHslit ypok. PaGora ¢ TekcTamu
1o Teme «/laBnenue TBEPABIX TEIL,
KUJKOCTEH U ra3oBy» / Beepoccwuiickas
IIpOBEpoOYHas paboTra

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGopatopHas paboTa
«HMccnenoBanue ycloBHil paBHOBECHS
pbIuara

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a478e¢

60

Pemenne 3agay no reMe «Y CIOBUS

bubmuoreka [JOK




paBHOBECHSI phlyara»

https://m.edsoo.ru/ff0a48a6

KoadurmeHT mone3Horo neicTBus
Mexanusma. Jlaboparopnast pabora

61 1 1
«HM3mepenne KIIJ] HakI0HHOM
TIJIOCKOCTH

2 Pemenue 3agau no reme "Pabora, 1 0 bu6nuoreka [JOK
MotHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
MexaHuueckas SHeprusl.

63 KuneTnueckas u MoTeHIHAIbHAS 1 0 bubmorexa LIOK

H https://m.edsoo.ru/ff0a4252

SHEPrus

64 3aKOH COXpaHEHUsI MEXaHUYECKOI 1 0 bubnmnoreka [JOK
SHEPIruu https://m.edsoo.ru/ff0a4360
Ornpenenenne n3MEHEHUS

65 KUHETHISCKOM M IMMOTSHITHAILHOMN | 0
SHEPTUHU MPU CKATBIBAHUM TEJIa TI0
HaKJIOHHOM IIJIOCKOCTH"

66 HtoroBas KOHTpoJbHAs paboTa 1 0

67 PezepsHbliil ypok. Pabota ¢ Tekctamu 1 0 bubmnoreka IIOK
o Teme "MexaHudueckoe IBUKeHHUE" https://m.edsoo.ru/ff0adec6d
PesepBHbIii ypok. Pabora ¢ Tekctamu

68 o teMe "Padora. MOIIHOCTS. 1 0
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
uudgposbie
Ne i/ Tema ypoka Kontposabubie | IlpakTuyeckue | H3Yy4YE€HH
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI A
pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUH 1 0 0 bubmorera [IOK
yIp p https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIC MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 0 0
3 Mopenu TBEPIOTO, )KUIKOTO U | 0 0 bub6mmorexa [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO,
YKUJIKOTO ¥ Ta3000pa3HOTo
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1 0 0
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
bubmmorexa [IOK
5 Kpucrannuueckue u amopdusie Tena 1 0 0
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWJUSIPHOCTb. | 0 0 bubmmoreka [JOK
[ToBEepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnnorexa [JOK
7 TennoBoe paclIMpeHne U CKaTUE 1 0 0 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIEpaTypbl
8 CO CKOPOCTBIO TETUTIOBOTO JABUKEHUS 1 0 0
YaCTHIL
9 Buytpennsis sneprus. CriocoOsr | 0 0 bu6mumoreka [IOK
WU3MEHEHUS BHYTPEHHEN SHEpruu https://m.edsoo.ru/ff0a5c60




but6mmoreka [JOK

10 Bunae! renonepenaun
A e https://m.edsoo.ru/ff0a6412
1 KonumuectBo TemnoTel. Y nenpHas bubmuoreka [JOK
TETIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
12 YpaBHEHHE TEIUIOBOTO OaaHca. bubnmoreka [JOK
TemiooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa
13 "HccneagoBaHue IBIEHUS bu6nuoreka [JOK
TerI000MeHa U CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit BoAbI"
Pacuer konuvecTBa TEIOTHI,
14 HEOOXOIUMOTO ISl HATPEBAHUS Tea
Y BBICIIIEMOT0 UM MPU OXJIAXKIACHUN
L5 JlaGopatopHas pabota "Onpeznenenue bubmunoreka LIOK
YAEIbHOW TEMJI0EMKOCTH BenecTra" https://m.edsoo.ru/ff0a6bb0
16 OHeprus TOIUIMBA. Y IeibHas TEIUI0Ta bubnuorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
17 Pemenne 3agau "KommaecTBo bubnuorexa [JOK
TeTUIOTHI" https://m.edsoo.ru/ff0a65c0
[LinaBnenue u oTBEpACBaHUE
18 KPUCTAJUIMYECKUX TeN. Y AebHas bubmmorexa [IOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 JlaGopatopHas pabota "Onpeznenenue bubnnoreka IIOK
YAEJIbHON TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHCHCAITHS. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. Y nenpHas temmiora bu6mmorexa [IOK

napooOpa3oBaHus U KOHJEHCAIIUU.

https://m.edsoo.ru/ff0a786¢




3aBHCHUMOCTh TEMIIEPATYPhl KHTICHHS
OT aTMOC(EepHOTO JaBICHUS

22

Bnaxnocts Bo3ayxa. Jlaboparopnas
pabora "Ornpenenenue
OTHOCHUTEJIbHOM BJIaKHOCTHU BO3yxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa

24

[IpuHIHIBI pabOTHI TETIIIOBBIX
neurareneif. [Taposas TypOuHa.
JlBuraresb BHyTPEHHETO CTOPaHUS

25

KIIJI TenoBoro aBurares.
TermnoBele IBUTATEIN U 3aIIUTA
OKpPY’KaloIIei cpeibl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U PEBPAIICHUS
SHEPTUU B TEIIOBBIX MPOIIECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "TennoBble IBICHUS.
V3MeHeHne arperaTHbIX COCTOSTHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas padora no teme
"TenoBele ABIeHNA. V3MeHeHne
arperaTHbIX COCTOSIHHI BeriecTa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsiI0B

30

JlaGoparopHas paboTa
"OnexkTpuzanus Tea UHAYKIUEH 1
IIPU CONPUKOCHOBEHHUH"

31

B3aHMOﬂeﬁCTBHe 3aPsSKCHHBIX TCII.

bu6nmoreka [JOK




3akon Kynona

https://m.edsoo.ru/ff0a87¢e4

DIIEKTPUUYECKOE TIOJIE.
HanpsiskeHHOCTB AIIEKTPUYECKOro

bubnuoreka [JOK

32
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
JJIEKTPUYECKUX TOJIEH
Hocurenu snektpuyeckux 3apsjios.
33 DneMeHTapHblIil 3apsia. CTpoeHue
aToma
34 [IpoBOOHMKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHU JJIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemnrenue 3a1a4 Ha npuMEHEHHNE but6mmoreka [JOK
CBOWCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBHUSA €0
36 cyuecTBoBaHus. McTouHUKH brbmmorexa [OK
v ) https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlelicTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
18 DIIEKTPUYECKHUI TOK B METAJIJIaX, bubnuorexa [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
39 DneKTpuyecKas ernb U €€ COCTaBHbIC
Y4acTH
Cuna toka. JlabopaTopHas pabora
40 "U3mepenue u peryJiupoBaHUE CUIIBI bubmmorexa [JOK
" p perymHp https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUYECKOE HAIIPSKEHUE.
41 BoasT™merp. JlabopaTopHas pabora bubmmorexa [TOK
. P- patop | P https://m.edsoo.ru/ff0a9¢14
N3mepenne HanpsKeHUs
42 ConpoTusieHne MPOBOAHMKA. bu6nuoreka [IOK




Y nenpHOE COIIPOTUBJICHHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738

43

JlabopaTtopHas pabota "3aBUCUMOCTh
AIIEKTPUYECKOTO COMTPOTHBIICHHS

NPOBOJHHKA OT €0 JITHHBI, TUTOIIA M
MOTIEPEYHOr0 CeUYeHus: U Marepuana”

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa738

44

3aBUCUMOCTE CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma s
ydacTKa [enu

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa44a

45

JlaGopartopHas paboTa
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI
TOKa, WAYIIEro Yepe3 pe3ucTop, oT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsiKEHUs: Ha pe3ucrope”

bubnuoreka [JOK
https://m.edsoo.ru/ff0aa04e

46

IlocnenoBarenbpHOE U IapajieJIbHOC
COCAMHCHUS ITPOBOIHUKOB

47

Pemenne 3aJa4 Ha
MMOCJICAOBATCIILHOC U ITapalJICIIbHOC
COCAUMHCHUEC ITPOBOJHUKOB

48

JlaGopaTtopHnas padora "I[IpoBepka
IpaBUJIa CJI0KEHUS HANPSLKEHUH Tpu
MOCIeI0BATEILHOM COCTMHEHUH
JIBYX PE3UCTOPOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaas58

49

JlabopaTtopHnas pabora "I[IpoBepka
ImpaBujia JJis1 CUJIBI TOKa IIpH
napajieIbHOM COCIMHEHUHT
pe3ucropon”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3agau Ha npuMEHEHNE
3akoHa OMa 1715 pa3InyHOro

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaf8a




COCOIMHCHUS ITPOBOIHUKOB

PaboTa 1 MOLITHOCTB IEKTPUUECKOTO

bubnuoreka [JOK

51
Toka. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopHag pabora "Omnpenenenue
52 a60TpLI u I;/Iomlfocnfl 3J1eKTqueCK0r0 bubnnorexa [IOK
p . p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUeCKUe EnH U MOTPEeOUTenn
53 SIIEKTPUUECKOI DHEPTUU B OBIT bubnmorexa [IOK
P P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
KoHTponbHas pabora 1o Teme
"DIeKTpUUYECKUE 3apsibl.
54 3apsoKeHHBIE TENa U UX bubmorexa [{OK
p . . https://m.edsoo.ru/ff0ac3d0
B3auMoAercTBUA. I10CTOSTHHBII
3JIEKTPUYECKUNA TOK"
55 ITocTosTHHBIC MarHUTHI, UX
B3aHMOJIEHCTBHE
MarunTtHoe noae. MaruutTHoe moJje
bu6mmoreka [{OK
56 3eMiId U €ro 3HadeHHue U KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emne
OmneiT OpcTena. MaruuTHoe nose
57 SJICKTPUYECKOro TOKa MarauTHoe buGnnorexa [IOK
P https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
DIEKTPOABUTATEINb IOCTOSTHHOTO
53 Toka. Mcnons3oBanue bubmmorexa [JOK
ANEKTPOJABUIATENIEH B TEXHUYECKUX https://m.edsoo.ru/ff0abd2c
YCTPOMCTBAX U Ha TPAHCIIOPTE.
59 KonrponbHas pabora no reme bu6nuoreka [IOK

"MarnutHoe nosie " / Becepoccuiickast

https://m.edsoo.ru/ff0abea8




poBepovHas paboTa

60

Pesepublii ypok. Paborta ¢ Tekcramu
no teme "[locTosHHBIH
3eKTpUuyYecKui Tok" /
Bcepoccuiickas npoBepouHas paboTa

bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

61

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlaboparopHast pabota
"N3y4yeHue neiicTBUSI MArHUTHOTO
10JIs1 HA MPOBOJIHUK C TOKOM"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

JlaGoparophas paboTa
"KoHCTpynpoBaHuE U U3yUEHHE
paboTHI neKTpoABUraTess”

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel @apazes. 3akoH
3JIEKTPOMAarHUTHON MHIYKIUU.
[IpaBuno Jlenna

64

Onektporereparop. CrocoOs
MOJTyYEHUS IIEKTPUIECKOW SHEPTUH.
DIIEKTPOCTAaHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

65

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTpUYECKUe 1
MAarHUTHBIC SIBJICHUS"

66

Wrorosas koHTpoJsibHAs paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

67

PesepHbIii ypok. Pabora ¢ Tekctamu
o teme "TermioBble aBiIeHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

68

Peseprublil ypok. Paborta ¢ Tekctamu




o tTeme "MaraurtHele gBiaeHus"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68

14




9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabubie | TlpakTuyecku Alata wapposkie
Bcero u3ydeHusi | oOpa3oBaTe/IbHbIC
padoThbI e padoThbI pecypesI

| MexaHnueckoe JBHKECHUE. 1 0 0
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD | 0 0 bu6mmoreka [IOK
MEXaHUYECKOT0 ABMIKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsIMOIIMHEWHOE | 0 0 bubnuorexa [IOK
JBHMKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE

4 nBkeHue. CpeHsis U MTHOBEHHAs 1 0 0
CKOpPOCTh

5 [IpsimonuHETHOE PABHOYCKOPEHHOE | 0 0 bu6nuorexa [IOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh IPSAMOJIUHEUHOTO

6 PaBHOYCKOPEHHOT'O IBUKCHUS. 1 0 0
I'paduk ckopoctu
JlabopaTtopHas pabota "Onpenenenue

7 YCKOpEHUS Teja Mpu | 0 | bubnmorexa [JOK
PaBHOYCKOPEHHOM JBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBob6oaHoe nagenue tei. OnbIThl 1 0 0
lNanunes

9 PaBHOMepHOE ABMXKEHUE TIO 1 0 0 bubnmorexa [[OK
oKpyxkHOCTH. [lepruon u yacrora https://m.edsoo.ru/ff0ael76




oOpamenus. JInneitHas u yrioBas
ckopocTH. LlenTpocTpemureabHoe
YCKOpEHHUeE.

10 KonTponsnas pabora "Kunemarnka"
1 IIepssiit 3akoH HproTona. Bektop bubnuorexa LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuotexa [JOK
PaBHOpelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4y Ha mprUMeHeHHE bubnuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bu6mmorexa [JOK
15 . r
Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
yOPYTOCTH»
17 JlaGopartopHas pabota «Omnpenenenue bubnuoreka LIOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmorexa [JOK
18 C
118 Tperi https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna bubmuorexa [JOK
TpEHUD https://m.edsoo.ru/ff0afa26
JIaGopartopHas pabota "OnpeneneHne bubnumorexa [IOK
20
KO3 QHIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amgad mo teMe "3aKOHEBI BuG OK
21 Hprotona. Cuna ynpyroctu. Cumna nomoreka L1

TpeHus"

https://m.edsoo.ru/ff0afb8e




JlabGopaTtopHas pabota "VccnenoBanue
3aBHCUMOCTH CHJIBI TPSHHUS

22
CKOJIB)KEHHSI OT CUJIbI HOPMAJIBHOTO
naBieHus."
Cuia TSHKeCTH U 3aKOH BCEMUPHOTO
23 TATOTEHUS. Y CKOpEHHE CBOOOIHOTO bubmmorera [TOK
’ p https://m.edsoo.ru/ff0af044
nmajgcHus
Pemenue 3agau mo teme "Cuna
24 cc KO Boe oro bubmuoreka [JOK
TSDKECTH M 3aKOH BCEMUPHOT
" p https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 IIepBast kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HeBecoMocThb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHOW TOUKH.
AOGCOTIOTHO TBEPAOE TETO.
26 PaBHoBecue TBEpIOTO TEIA C bubmmorexa [IOK
. % p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuinsl. LleHTp TsKECTH
PaBHOBeCcue MaTepualibHOI TOUKH.
AOGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cunbl. LlenTp TskecTn
73 Pemenue 3amau mo teme "MoMeHT bubnnoreka [IOK
cunsl. Llentp TsxkecTn" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka K KOHTPOILHOM paboTe bubmmorexa [JOK
no teme " B3aumoneiictBue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas padora no teme " bubnuorexa [IOK

Bzaumoneiictsue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynse Tena. UMnynbse cuiibl. 3aK0H

bubmnoreka LIOK

31 LY
COXPAHCHHA HMITYTIbCa. JTPYroe H https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoJIeHCTBUE
1 Pemenue 3anau mo teme "3axkoH Bbu6mmorexa [JOK
COXpaHEHHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢
Bbu6moreka [JOK
33 M 0
CRAHMHCCRAT pabOTa H MOMIHOCTE https:/m.edsoo.ru/ff0b0a84
14 PaboTa cHIIBI TSKECTH, CUJIBI bu6mmoreka [JOK
YIPYTOCTH U CWIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue
35 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBM)KEHUH TeJa MO
TOPU30HTAIEHON TTOBEPXHOCTH
16 CBs3b 5HEprUU U paboTHI.
IlorenumanpHas SHEPrus
37 Kunerunueckas sueprus. Teopema o bubmuotexa [JOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
18 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKe
39 JlabopaTtopHas pabota «3yueHue bubnmorexa [JOK
3aKOHA COXPaHECHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
40 KonrponsHas pabora "3aKoHbI
coxpaHeHus"
41 KonebaTenpHOE TBUIKEHUE U €T0 bu6mmoreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeoaHus. bubmnoreka [IOK

Briayxnennsie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

MaremaTudecKuid U NPy KUHHBINA
MasiTHUKU

44

JlaboparopHas pabota «OnpeneneHue
4acTOTHI U IIeproia KoneOaHui
MPYKUHHOI'O MasiTHUKa»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0blaec

45

Pemrenne 3agaud o reme "Masgtauku"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

46

[IpeBpanieHue 3Hepruu npu
MEXAHUYECKUX KOJIeOaHUIX

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHUMOCTH NeproJia KojaeOaHHi
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
MAacchl Ipy3a»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHEL. CBONMCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE 1
TIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

50

VYpok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3By1<a oT
JacTOTHI"

51

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC

52

Ypok-koHpepeHnus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

53

VYibTpa3Byk U HH(PPaA3BYK B MPUPOJIE
U TEXHHKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroroBka Kk KOHTPOJILHOM paboTe

54 1o TeMe "3aKOHbI COXpPaHEHUS bubnmorexa [IOK
P o https://m.edsoo.ru/f0b2510
Mexanuyeckue Kojie0aHus U BOJTHbI
KonTponbhas padota no teme
55 "3akoHbl cOXpaHeHus. MexaHuueckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOoJIe. bubnuorexa [JOK
DNeKTPOMarHUTHbIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenuus "lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnons30BaHne 37E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
JlabopaTtopHas pabota "3ydyenue
. bubmuoreka [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Pemrenue 3a1au Ha onpeeaeHue
60 YaCTOTHI U JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 CxopocTts cBeta. BonHoBbIE cBOMCTBa bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku cera. [IpsamonuHeitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bu6mmorexa [IOK
Paciipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)X€HUsI CBETa. 3epKaia.
bubmnoreka LJOK
63 Pemenue 3a1au Ha mpuMeHeHNE

3daKOHa OTPAXXCHUA CBETA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3akoH

bubmnoreka [IOK

64
NPETOMIIEHHS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE
65 cBeTa. Mcronbs3oBaHue MOIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlaboparopHas pabdota "HccrnenoBanue
66 3aBUCHUMOCTH yTJjia MPeTOMIICHHS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanune "Bo3ayx-cTexno""
JlaGoparopnas pabota "M3yuenue
67 XapaKTePUCTUK U300paskeHus
IpeMeTa B INIOCKOM 3epkaie.”
bu6nmnoreka [JOK
68 JInnzel. OnTHYecKas cuia JTUH3bI
https://m.edsoo.ru/ff0b3f2¢
Bbu6mmorexa [JOK
69 [TocTpoenue n300paxeHuit B THH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTtopHas padora "I[lonyyeHue
70 1300 pamegm?l CpHOMOIIILIO ’ bubmmorexa [IOK
p . " https://m.edsoo.ru/ff0c0a7e
coOuparoie JTUH3bI
JlaboparopHas pabora "Omnpenenenue
71 ¢box EHOIE aclc)TO;IHI/I;I u oFr)[TquCKof/’I Bubmmorexa LIOK
4 p . | https://m.edsoo0.ru/ff0b4206
CWJIBI COOMpAFOIIEH JINH3BI
72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [IOK
9P https://m.edsoo.ru/ff0b4684
7 Konrponsnas padora "CpeToBbie
siBJIeHUs"
74 Pa3znosxenune 6emoro cBeta B CIEKTP. bubmuorexa [JOK




Onrsitel HetoTona. Cnoxxenune
CIEKTpaJIbHBIX 1IBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c

OnbITHI 110 Pa3IoKEHUIO 0100 CBeTa
B CIICKTP U BOCIIPUATHUIO IBETA

bu6mmorexa [JOK

75
MPEAMETOB MPHU UX HAOIIOICHUH Yepe3 https://m.edsoo.ru/ff0c0e2a
LIBETOBBIE (QUIIBTPHI
BoutHOBBIE CBOMCTBA CBETA:
76 aucnepcusi, UHTepQepeHLus u
nudpakmus"”
77 Omnsitel Pe3epdopna u mianerapHas bubnunorexa [IOK
MOJIENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozaens atroma bopa
Hcnyckanue v MOrIonieHue cBeTa
79 atomoM. KBaHTh1. JInHeluaTeie bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
bubmnoreka [IOK
80 Hab
ADIOACHAE CHCKTPOB ACHyCRanus https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHOro anapa. Hyknonnas bubnuorexa [JOK
MOJielb https://m.edsoo.ru/ff0c18ac
23 PangnoaktuBHBIE TPEBpaALICHHUS. bubnuoreka [IOK
H3oTomsr https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau o teme: bubmuorexa [JOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Iepuon monypacnana
86 JlabopaTtopHas pabota "l3mepenue bubnuotexa [JOK




paauoakTuBHOTO (hoHA."

https://m.edsoo.ru/ff0c2126

SnepHbie peakiuu. 3aKOHbBI

bu6mmorexa [JOK

87 COXpaHEeHUs 3apsI0BOr0 U MacCOBOTO
P P https://m.edsoo.ru/ff0c1c58
qHCel
OHeprus cBA3M aTOMHBIX siep. CBs3b bubnuoreka [IOK
88
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pewenue 3anau no reme "SAnepHeie
peakuun"
Peakuuu cuHTe3a U AeNeHUA saep. bubmnoreka IJOK
90 .
Hctounuku sHeprun CoJiHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
JlabopaTtopHas pabota "VMccnenoBanue
91 TPEKOB: U3MEPECHHUE YHEPTUU YACTUIIHI
110 TOPMO3HOMY MYTH (TI0
dbotorpadusm)."
[loaroroBka Kk KOHTPOJILHOU paboTe
9 1o TeMe "DIIEKTPOMAarHuTHOE MoJIE. bubnuorexa [IOK
DNeKTPOMarHUTHBIC BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanroBrie sBienus"
Kontponbhas paboTa no teme
93 "DJIEKTPOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBaurtoseie ssnenus"
IToBTOpeHue, 0600IIEHHE.
94 a6 P ’ 5 bubaunoreka LIOK
abopaTopHBbI€ PaOOTHI IO KYypC
| p pu p | ypey https://m.edsoo.ru/ff0c245a
BsaunmoneiicTBue Ten
IToBTOpenue, 06001IeHNE. Pemenue
P ’ bubnunoreka LIOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 M0

teme "TemoBbie mpouecch”

https://m.edsoo.ru/ff0c2572




[ToBTOpenue, o6o0menue. Pemenune

96 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 0 bubmorexa LOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KII/| TermnoBbix gBurareaei”
[ToBTOpenue, 06061eHue. Peenue
97 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 1 0 Bubmaorexa LOK
p A hitps:/m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycrtaHoBOK"
[ToBTOpenue, o6o0IIEHNE.
98 JIaGopaTopHbIe pabOTEI IO KYPC 1 1 Bubmiorexa HOK
" paTop P | yPey https://m.edsoo.ru/ff0c2¢52
CBeTOBEIE SIBIICHUS
IToBTopenue, 0600menue. Pabora ¢
99 TEKCTAMH 110 TeM€ "3aKOHEI 1 0 Bubmiorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Padora ¢
100 tekcramu 1o teMme "Konedanus u 1 0 brbmioreka IJOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBLIE 1 0 bubmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekctaMmu 1o TeMe "KBanToBsas u 1 0
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 17

[NPOT'PAMME




IHNPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJABHOM IPOIT'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

pasiindaTth ABJICHHUA IO OMHMCAHUIO HUX XAPAaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIbITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILI€CKOC SABJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBICHUN B
OKpY’KalollleM MHpE, B TOM 4YHCie (U3NUECKUE SBICHUSA B MPHUPOIE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B YYEOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECKUX SBICHHMA

1.4

ONUCHIBATh HW3yYEHHBIE CBOWCTBA Tel W (PU3MYecKHe SBICHUS,
UCHonb3ysl (u3Mueckue BEIWYHMHBI, NPU ONUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI HCHOJB3YyEMBbIX BEIMYHH, HX
0003Ha4YEHUS U €AMHULIBI (PU3UUECKUX BEITUYHH, HAXOIUTh (hOPMYIIbI,
CBSI3bIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMHU
BEIMYMHAMHU, CTPOUTH TpapuKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(hUBUYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U IMPOLECCHI,
WCNOJIb3ySl H3YyYEHHBIE 3aKOHBI, IIPU OSTOM J1aBaTh CIIOBECHYIO
(GOpMYITHMPOBKY 3aKOHa MW  3alMCBhIBAaTh €r0 MaTeMaTU4eCcKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3UUECKUE SBICHHS, MPOLECCHl U CBOHCTBA Tell, B TOM
yyclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh HPUYMHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH
oO0bsicHeHHe M3 1 — 2 JOrMYecKuWx ImaroB ¢ omopoi Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA WUIH

3aKOHOMEPHOCTH




1.7

pemarh pacu€THble 3aaud B 1 — 2 NEHCTBUS, UCHOJB3Ys 3aKOHBI U
(bopMyIibl, CBSI3BIBaIONNE (DM3UUYECKHE BETUYUHBI: HA OCHOBE aHaJH3a
YCJIOBUA  3adayMd  3allUMCbIBaTb KpPATKOC  YCJIOBHC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B POPMYJIIBI M IPOBOJUTH PACUEThI, HAXOIUTH
CIIPaBOYHLIC NTAHHBIC, H€O6XOI[I/IMBIG IJId peUICHUs 3aaa4, OUCHHUBATH

PEATUCTUYHOCTH MOTYYECHHON (PU3UUYECKOM BETNUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU TTOMOIIA
(bI/IBI/I‘-IeCKI/IX MCTOAOB, B OIIMCaHHMH HCCICAOBAHHA  BBIACIATH
MpOBEpsieMOE  TPEANojoKeHue  (TUMOTEe3y),  pas3auyarh U
MHTEPIPETHPOBATh MONYYCHHBIH pe3yJabTaT, HAXOAUTh OIIHMOKH B

XOJE OIIbITa, A€JaTh BBIBOJBI 11O €T0 PE3yJibTaTaM

1.9

MPOBOAMTH OMBITHl 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnyeckux  CcBOMCTB  Ten:  (OpMyIUpOBaTh  MpOBEpsSEMbIe
NPEINONOKEeHUs, CcoOUpaTh  YCTAaHOBKY M3  INPEAJIOKECHHOTO

O60py,I[OBaHI/I${, 3aIIMChIBATh X0/ OIIbITa U (bOpMy.]'IPIpOBaTB BBIBObI

1.10

BBITIOJIHATE TIPSIMBIE M3MEPEHHSI C HCIOJIB30BAHUEM AHAJOTOBBIX U
IU(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKa3aHUS NMPHUOOPOB C YUETOM

3a/TaHHON a0COJIFOTHOW MTOTPEUTHOCTH H3MEPEHUH

IPOBOJUTh  MCCJIEJOBAHME  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYUHBl OT JPYroll C UCIOJBb30BAHUEM MPAMBIX HW3MEPECHUN,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOIO MCCIIEOBaHUS, COOUpATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUs, CIENys PEUIOKEHHOMY IIJIaHy,
¢bukcupoBaTh pPe3yJbTaThl IOJYYEHHON 3aBHUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ IpadUKOB, AeTaTh BHIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUS (PH3UYECKUX BEIWYHMH, CIEHYs
MPeI0KEHHOW MHCTPYKIUU: TPU BBHIOJIHEHUU U3MEPEHUN cOOMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUUCIATH 3HAUYEHHE HCKOMOMU

BCJIIMYHUHBI

1.13

coOmolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1a00opaTOpPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JEHCTBUS HPUOOPOB U  TEXHUUYECKHUX
YCTPOICTB, XapakTepu30BaTh MPUHLUINBI JEUCTBUS M3YUYEHHBIX
npuOOpOB U TEXHUYECKUX YCTPOWCTB C TMOMOIIBI0 UX ONMUCAHWS,

WCHOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBJICHUN U




HeoOXoauMbIe (PU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTE TPHUMEPHl (HAXOauTh HWH(MOpMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HM JJisi  oOecrieueHHsi 0€30MacHOCTH TMpU  OOpalieHuud ¢
npuOopaMy U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHUSI 3/IOPOBBS U

coOJII0ICHNS HOPM HKOJIOTMUYECKOT0 MOBECHHS B OKpY Katollel cpee

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popManuu B ceTu VMHTepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM M NMyTEM CpPAaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OPMAIUIO, KOTOpasl sBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3a/1aHui
Hay4YHOIIOIYJIIDHYIO ~ JIUTeparypy  (u3uueckoro  copepkaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu HTepHeT, Bnanersb
npuéMaMM KOHCTIEKTUPOBAaHUs TEKCTa, Ipeodpa3oBaHus HH(OpMaLIUU

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

C03/1aBaTh COOCTBEHHBIE KpaTKUE MUChMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHMKOB WHPoOpMauu (QU3NIECKOro
coJiep>KaHusi, B TOM 4ucie MyOiauYHO JeNaTh KpaTKhe COOOIIEHHUS O
pe3ynbratax TPOEKTOB WM YyYeOHBIX HCCICIOBAaHUA, TPU ITOM
rpaMOTHO HCIIOJb30BaTh W3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL[I/ICI>'I

1.19

IIPU BBIIIOJTHEHUN YYEOHBIX MPOEKTOB M MUCCIEAOBAHUN pacHpeaesaTh
00513aHHOCTH B TpyII€ B COOTBETCTBUU C MOCTABICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBINOJIHEHWEM IUIaHA JEHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMOJCHUCTBHE, YYUTBIBAst MHEHHE

OKPY>KaIOIINUX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30oBaHus

1.1

HUCIIOJIB30BAaTh IIOHATHUA




1.2

pasiinydaTth SABJICHHA IO OMHMCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SBJICHUC

1.3

pacro3HaBaTh TNPOSIBIICHHUE H3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpY’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUI

1.4

OIHMCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (DU3WUSCKUEC SIBJICHUSA,
UCTIONB3ysd (U3MYECKHE BEJIMYUHBI, IPH ONUCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HCIOJIB3yeMBIX  BEJIIMYUH,
0003HAUCHUS U €TMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOWTH TpaUKH  HW3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCJINYHH

1.5

XapaKTCpPU30BaTh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa MW  3allMCblBaTb €ro MaTCMaTH4YCCKOC

BBIPAKEHHE

1.6

OOBSICHATH (PU3NYECKHE MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABIIATh NPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD 06'L$ICHCHI/I€ n3 1
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YeHHBIX CBOWCTBA

(bI/I3I/I‘-ICCKI/IX }IBHCHI/II>'I, (I)I/ISI/ILIGCKI/IX 3dKOHa WX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THble 3aaud B 2 — 3 JEUCTBUS, MCHOJB3Yys 3aKOHBI U
(hopmyIibl, CBS3BIBAIONTNE (DU3NIECKHE BEIMUYUHBI: HA OCHOBE aHAJIN3a
YCIJIOBHSI 33/1a4¥l 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
JaHHBIX Ui PEUICHHs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIHI,
HeoOxoauMBble ISl €€ pelIeHus, MPOBOAUTh Pacdy€Thl U CPABHUBATH
MOJIYUYCHHOC 3HA4YCHUC (bHBPI‘-IGCKOfI BCJIIMYNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU THOMOIIH
(U3HYECKUX METOOB, UCTIONB3YS OMMCAHNUE UCCIICIOBAHMS, BBIICIATh
MPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh MPABMWIHLHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITHI II0 Ha6J'IIO,Z[CHI/IIO (pI/I3I/I‘ICCKI/IX SIBIICHUN WU

(U3MYECKUX  CBOWCTB  Tel:  (OpMynIHpoBaTh  TPOBEpPSEMbIC




MPENIoJIOKEeHNs, coOUpaTb  YCTAHOBKY M3  IPEIJIOKEHHOIO

o6opyz(013aHI/m, OIIMChIBATh XO OIIbITa U (I)OpMYJ'II/IPOBaTB BBIBObI

1.10

BBIIIOJIHATBH IPSIMBIE M3MEPEHUS C HUCIOJIB30BAHUEM aHAJIOTOBBIX
puOOPOB U AATUYUKOB (PHU3MUECKUX BEIUYUH, CPAaBHUBAThH PE3YJIbTAThI

M3MEepeHUi ¢ y4€TOM 3a1aHHOM a0CONOTHOM MOTPEITHOCTH

MPOBOANWTHh  HCCIEJOBAHHE 3aBUCUMOCTH  OIHOW  (PU3UYECKOU
BEJIIMYUHBI OT JPYroil C MCIOJb30BAaHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJIOBaHKUE, COOMpaTh YCTAaHOBKY U BBIMOJHATH
U3MEpEeHUs, CIeAys MPeaoKEHHOMY  IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJAE TaOMUIl U rpadHKoB,

ACJIaTh BBIBOJALI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  M3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TPEeNJIO)KEHHOW HWHCTPYKLUMH, M  BBIYUCIATH 3HAYEHUE

BCINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH mpu pabore ¢

1a00opaTOpHBIM 000py10BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JIEHCTBUA HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX OIMCAHUA, HCHOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABICHUH U HEOOXOJUMBbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TCXHUUYCCKHC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I Mo CXeMaM N CXCMATUYHbBIM PpUCYHKaM, COCTABJISAITH CXCMBbI
QJICKTPHUICCKUX I_IGHefI C TMOCJICOAOBATCIILHBIM W  IapaJlJICIIbHBIM
COCAMHECHHUEM DJICMCHTOB, pasindas YCIIOBHBIC 0003HaYCHU

QJICMCHTOB JJICKTPUYICCKUX Lemnei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(OpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HM i1 obecriedeHus O€30MacHOCTM TpH  OOpallleHHH C
npuOoOpaMy U TEXHUYECKUMH YyCTPOWCTBAMHU, COXPAHEHUSI 3/J0POBbS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOT'O ITOBCIACHUS B Oprn(anmeﬁ cpeac

1.17

OCYILECTBIIATh MOUCK MH(OpMaIK GU3NIECKOTO COJACPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUNW W INYTEM CpaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATh HH()OPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM




1.18

UCIOJIb30BaTh IPU  BBHIMOJIHEHUH YYEOHBIX 3a/laHuil  Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOro COJepKaHus, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTh VIHTepHeT, BnageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIIEHUS,
000011asi nHGOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB (HHU3UIECKOTO
COJIEp’KaHusl, B TOM YHCIE MyOJIMYHO NPEICTABISTH PE3yJIbTaThI
MPOSKTHON HWJIM HCCICIOBATEIIbCKONW JICATEIBHOCTH, IPH ITOM
IPaMOTHO HCHOJb30BaTh W3YyYCHHBIM MOHATUIHBIA ammapar Kypca

(U3KKH, COPOBOKIATh BBICTYINIEHUE MPE3eHTallue

1.20

IIPU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MPOILIECCOB pacrpeiessaTh 00S3aHHOCTU B TpyIIe B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIAWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTHUPOBaTb  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTH TPYIIBI, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJECHCTBUE,  IPOSABIAA  TOTOBHOCTB

pazpemats KOHQIUKTHI

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiinydaTth SABJICHHA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/ILICCKOC SBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KarollleM MHUpEe, B TOM 4Hclie (U3NYECKHE SBIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

OIMUCbIBATh H3YYCHHBLIC CBOMCTBA TE€I U (1)I/ISI/I‘I€CKI/IC SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCIIMYHHBI, IIpW OIIMCAHHUHW IIPABHUIIBHO
TPAKTOBAThH (I)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YyCMBbIX BCJINYHH,

0003HAYCHUS W €IMHUIIBI (PU3NYECKUX BEJMYMH, HAXOAUTH (OPMYIIHI,




CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYyTUMHU
BeTMYMHAMHU, CTPOWTHh  TpauKu  HM3yYEHHBIX  3aBUCUMOCTEU

(hbUBUYECKUX BEITUYUH

1.5

XapaKTEPU30BaTh CBOMCTBA T, (U3MUECKUE SBJIICHHUSI U TPOIECCHI,
WCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
GOpMyJIMPOBKY 3aKOHa M 3alMCHIBATh €r0  MaTeMaTHYeCKOe

BBIPA’>XCHHUC

1.6

OOBSICHATH (PU3NYECKHE NPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud IpPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKMX ILIAroB C MOMOIIBI0 2 — 3 HM3yYEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 3adadd (OMUpAIOIIUMEcs Ha CUCTeMy U3 2 — 3
YpaBHEHMI), HUCHOIb3Ysd 3aKOHBI M  (OPMYIBI, CBS3BIBAOLIUE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/Ia4yd
3alHChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBbIE
JUISL PEIICHUs], MPOBOJUTH PACUYETHl W OLEHHBATH PEATHCTHYHOCTH

IMOJIYUYCHHOT'O 3HAaUCHUA (I)PI3H‘ICCKOI>'I BCJINYHHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MpPU TOMOIIN
(GU3MYECKUX METOOB, MCIOJb3Ysl ONUCAHUE HCCIICHAOBAHUS, BBIICIATH
[IPOBEPSAEMOE NPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOpPsAKA
MIPOBEJCHUS] UCCIICOBAHUSA, JEJIaTh BBIBOJBI, HWHTEPIPETUPOBATH

PE3yJIbTAThI Ha6J'IIOI[eHPII>i H OIIBITOB

1.9

MPOBOANTH OMBITHl IO HAOMIONCHUI0 (UBNYECKUX SBICHUA WIH
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 000OpyAOBaHHUSA, OMHCHIBATH XOJl OMbITA U €ro

pe3yabTaThl, GOPMYITHUPOBATH BHIBOIBI

1.10

NPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX HW3MEPEHUid,
OTIpedessisl CpelHee 3HaueHHWEe H3MepsieMol BenmuuHbl (pokycHoe
paccrosiHue cobOuparomeil JuH3b), 000CHOBBIBaTH BBHIOOP croco0a

M3MepeHus (U3MepUTENbHOTrO Ipubopa)

IIPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTECH (1)I/I3I/ILIGCKI/IX BCJIIMYHUH C
HCIIOJIb3OBAHHUEM TIPAMBIX I/I3MepeHI/II>'II IIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJILHO CcOOUpaTh YCTAHOBKY, (DUKCUPOBATh DPE3YJIbTaThl




HOHy‘I@HHOﬁ 3aBHUCHUMOCTH (bmnqecxnx BCJIIMYHUH B BUJC Ta6J'II/IHI/I

Fpa(bI/IKOB, ACJIaThb BBIBOABI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEeHHs  (U3MYECKUX  BEJIMYHUH:
IUTAaHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH HU3MEPEHHUs, CIEeays MPEIIOKEHHON WHCTPYKLWH,
BBIYUCIIITh 3HAYEHUE BEIWYUHBI WM AHAJIU3UPOBATH IIOJyYCHHBIE

PE3yNbTaThI ¢ YU4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHU

1.13

CO6J'IIOI[8_TB InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNPHU3HAKK HM3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTepHalibHasi TOYKa, a0COIOTHO TBEPJIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKIOHHas

MOJIEJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh MNPUHIUINbBI JIEHCTBUA HW3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOHMCTB C OINOPOM HA MX OIMCAHMS, HCIONIb3YS
3HaHHA O CBOMCTBaX (DU3MYECKUX SBICHUH U HEoOXOoauMbIe

(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIIEHUH Y4eOHO-NPAKTUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUS U300paKEHUH B IJIOCKOM

3epKaJie U COOMPAIOIIEH TUH3E

1.17

NPUBOJNUTh TMPHUMEPHl (HAXOAWTh HH(DOpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCTIOIb30BaHUS (PU3NYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HM i1 oOecrieueHHsi 0€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3[I0OPOBBS U

coOJII0ICHNS HOPM HKOJIOTMYECKOTO MOBEICHHUS B OKpY Karollel cpee

1.18

OCYIIECTBIIATh MOUCK UHPOpMaK GU3NUYECKOTO COJIEPIKaHUS B CETU
WHuTepHeT, caMocTosSTeNnbHO (OpMYJIHpYys IOMCKOBBIA  3aIpoc,
HaXOJUTb IyTH  OIpPEIEICHHUs]  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIOb30BaTh TPU  BBIMOJHEHUHM Y4YEOHBIX 3aJaHUN  HAay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOrO COAEpkKAHMS, CIPaBOYHBIC

Marepuaibl, pecypcbl cetu  MHTepHer; BiajeTrb  npuémMamu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAaKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE HH(pOpMAMM M3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOro
coJiepKaHusl, MyOIMYHO MPEICTaBIATh Pe3yJbTaThl MPOEKTHON WM
HCCIEAOBATEIBCKOM  JEATENBHOCTH, INPH  3TOM  TPaMOTHO
UCIIOJIb30BaTh N3YYCHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszena
(GU3MKH W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMeld ¢ yd&ToM

0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

MIPYU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEIOBaHHUM (pu3mueckux
MPOLIECCOB PaCHpPENeNsITh 00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMH  3aJla4aMH, CJICAUTh 3a BBIIOJHCHUEM IUIaHa
JNEUCTBUA U KOPPEKTUpOBaTh  €ro, aJeKBAaTHO  OIICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIbI, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

pazperath KOHQIUKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Koxa
3J1eMEeHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIIETO MUPA

1.1

duznka — Hayka O npupoze. SBIEHUs NPUPOBI.
®usnyeckue SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPHUICCKUC, MAIHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznyeckne BeduyuHBL.  M3Mepenune  usmueckux
BenuuuH.  Pusnueckue  npubopbl.  [lorpemHocTs

u3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

ECTCCTBCHHOHayLIHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[€HI/Ie,
MMOCTAHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC THIIOTE3,
OKCIICPUMCHT 110 IIPOBECPKE THUIIOTE3, 00BsACHEHHE

Ha6J'II-O,[[a€MOFO SABJICHUA

1.4

Onucanne pU3NUECKHUX SBICHHUM C TOMOIIBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:

HiHtPar#H#l13Mepenne pacCTOSTHUM.
###Par###3mepenne 00bEMa JKUIKOCTH M TBEPIOTO
Tena.

#H##Par##H#OnpeneneHre pa3MepoB MaJbIX TEJ.
###ParfH##l13mMepeHne  TemnepaTypsl IpU  ITOMOLIA

KUJKOCTHOTO TEPMOMETPA U TaTUMKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJJIEHNM A O CTPOEHNHN BEIIIECTBA

#H##Par##H#(CTpoeHue BeIlleCTBA: aTOMbl U MOJIEKYJIbI, HX

2.1 pazMepbl.  ONBITBI,  J1OKa3bIBAIOLIME  JAUCKPETHOE
CTPOCHHUE BEIIECTBA
H#it#HPar#HH | puokeane  vactuiy  BemiectBa.  CBsA3b

2.2 CKOPOCTH  ABWXEHHUS YacTULl C  TEMIIepaTypou.
BbpoynoBckoe nBuxkenue, mupdysus

2.3 B3anmopeiicTBre 4acTHUI BEIIECTBA: MPUTSHKEHUE U




OTTAJIKUBAHHUC

#H##Par##H# ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJKOCTEM M TBEPABIX (KPUCTAIUIMYECKUX) TEII.

2.4 B3anMocCBsI3p MeXAy CBONCTBAMHM BEIIECTB B PA3HBIX
arperaTHhIX COCTOSHHUSIX U MX ATOMHO-MOJEKYISPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[IpakTuueckue padbOTHI:
###Par###O1eHka quaMeTpa aToMa METOJIOM PsiIoB (C
UcroJib30BaHueM ¢Gotorpaduii).

2.6 HHHPar###ONBITEL 10 HAONIONEHWIO  TEIUIOBOTO

pacuIMpeHust ra3os.
HHParH##0npITel 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJICKYJISIPHOTO ITPUTAXKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBUKECHUE. PaBHOMepHOE 31
. HEPaBHOMEPHOE JIBUKEHUE
Hi#HPar#H#CKopoCTb. Cpennsist CKOpPOCTh npu
3.2 HEpPaBHOMEPHOM JABMXKEHUHU. Pacuér myTm u BpemMeHU
JIBUKEHUS
SBnenne uHepnuu. 3akKoH WMHepuMH. B3aumoneicTBue
3.3 TEJ KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHMSI TEJl.
Macca kak Mepa HHEpTHOCTH TeJla
34 ###Par#H##InotHocTs BemiecTBa. CBA3b IUIOTHOCTU C
' KOJMUYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BelllecTBa
3.5 Cuna xak XxapakTepuCcTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
. MOMOIIIbIO AUHAMOMETPA
37 ###Par###SIBnenue Tarorenus M cuna Tsbkectu. Cuiia
' TSDKECTHU Ha ApYyrux IaHerax. Bec Tema. HeBecomocTs
33 Cuna tpeHus. TpeHHE CKOJBXKEHUS U TPEHHE ITOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 #H##Par##H#(CnoxxeHue CuJ, HaIpaBJICHHBIX 10 OJIHOU

psIMOM. PaBHOZENCTBYIOIIAS CUIT




3.10

[IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JABYDKEHHS
(wapuka B KMIKOCTH, MOJIENU  3JEKTPUYECKOTO
aBToMoOWIIA W Tak pgainee). OmpeneneHue cpeaHeit
CKOPOCTH CKOJBKEHUS Opycka WIM IIapuKa IIo
HaKJIOHHOW  mockocTH. OmpeneneHne  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYOIINE
3aBUCUMOCTh pacTshKeHus (aedopMaryu) MmpyKUHBI OT
MPUIOKEHHOW cwibl.  OTBITBI, JeMOHCTPHPYIOIINE
3aBHCUMOCTh CHJIbI TPEHUS CKOJBKEHHs OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

3.11

dusnuecKkue SIBICHNUS B IPUPOJE: IIPUMEPHI ABHKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEKMBOW IIPHUPO/IE,

NIeCTBUE CUIIbI TPEHUS B IPUPOIEC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJL, )KMJKOCTEM 1 TA3OB

4.1

HaBnenue TBEpAOro Tena. CrnocoObl yMEHBIIECHUS H

YBCIIMYCHUA OAaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT o0béMa,

TEMIEPATYPbI

4.3

Hepenat{a JaBJICHUA TBép,Z[BIMI/I TCJIaMH1, XUAKOCTAMH U

razamu. 3akoH Ilackams. [ITHeBMaTHUECKHE MAIIIMHEL
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3aBUCUMOCTh  JIaBJICHUS OKHJIKOCTH OT  TJyOWHBI.
IMaapocraTnaeckuii mapagokc. CooOmIarONUecss COCYIbl.

FI/I,Z[paBJII/I‘IE)CKI/Ie MCXaHU3MBbI

4.5

Atmocdepa 3emnn u atMmocdepHoe aasneHue. [Tpuannb
CyIIECTBOBaHUS BO3AYIIHOW oOomouku 3emin. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIEHUS OT

BBICOTEI HaJl YPOBHEM MOpPs

4.6

Nsmepenune armocdeproro napnenus. [Ipubopsr mms

HU3MCPCHUA aTMOC(l)epHOFO JaBJICHHUA

4.7

JlelicTBue XUAKOCTH M Ta3a Ha IOTPYKEHHOE B HHUX
Teno. BeiTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[naBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnegoBanne 3aBHCHMOCTHM Beca Tela B BOAE OT
o0béMa MOrpyXEHHOM B JKUAKOCTH YacTU Tela.
OnpeneneHre BHITAIKUBAIONIEH CUJIBI, JEHCTBYIOIIEH Ha
TEN0,  IOrpyxEéHHoe B KuakocTb.  IIposepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TENO B JKHAKOCTH, OT Macchl Teaa. OIbITH,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00BEMaA
MOTPYKEHHOW B KUAKOCTh YacCTU TeJla U OT IJIOTHOCTH
JKUJIKOCTH. KonctpyupoBanue apeomeTpa WM
KOHCTPYMpPOBaHUE  JIOAKM M  ONpeAciieHue €€

Irpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHUSA B mpupoae: BJIMSIHUC
aTMOC(bepHOl"O JaBIICHUS Ha YKUBOM OpTraHu3M, IUIaBAHUC

pBIO

4.11

TexHuueckue ycTpoHCTBa: COOOLIAIOIIMECS COCYHBI,
YCTPOMCTBO BOJONPOBOJA, TI'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW Hacoc,

apeomeTp

PABOTA, MOITHOCTD, OHEPT' U

5.1 Mexanundeckas padborta

5.2 Mexannueckasts MOIITHOCTD

53 [IpocTeie  MeXaHW3MBI: pbl¥ar, OJOK, HaKJIOHHas

. MII0CKOCTh. [IpaBuiio paBHOBECHS phlyara

54 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K 0JIOKY
«3onortoe  mpaBwio»  MexaHukH.  Koadduuument

5.5 IIOJIE3HOTO TIEWCTBUS MEXaHN3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [loTeHuunanpHas sHEPrUU TejIa, MOJHATOTO HaJ 3eMIEN

5.7 Kunernueckas sHeprust

5.8 [Tonnass mexanuueckas SHeprusi. 3aKOH H3MEHEHHUS U

COXpPaHCHUA MEXaHUYIECCKOH OHEPIrun
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[IpakTrueckue pabOTHI:

#HH#HPar###Onpenenenue pabOThl CHIIBI TPEHHS TPU
PaBHOMEPHOM JIBIDKCHHH Tela 10 TOPH30HTAIBHOU
noBepxHocTu. MccienoBaHue yciIoBUH —paBHOBECHS
peraara. Msmepenne KIIJI HakJIOHHONH IIJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUsS] MEXaHUYECKOW YSHEPTUH

5.10

dusnyeckue sABJICHUS B IMpupoJac: pblyaru B TCIIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblYar, IMOABWKHBIA U
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3jiena

Kon
JJIEMEHTA

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

6

TEIIIOBBIE ABJIEHWA

6.1

OCHOBHbBIE  TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU CTPOCHMs BemecTBa. Macca u  pa3Mepsl
MoJieKyd.  OmNBITBI, MNOATBEP)KIAIOIIME  OCHOBHBIE

ITOJIOKCHUA MOHCKyanHOKI/IHeTI/ILICCKOI‘/’I TCOpHUU

6.2

Mopgenmu  TBEPAOro, JKUAKOIO M razoo0pa3HOro
cocrosiHMI BemecTBa. Kpucramnmueckue u amopdHbie

TCl1a

6.3

OOBbsicHEeHUE CBOWMCTB ra3oB, JKUIKOCTEH U TBEPMABIX TEI
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKMHETHYECKON

TEOPHUH

6.4

CMaunBaHue 1 KallWJUUTSIPHBIC ABJICHUSA

6.5

TemnoBoe pacmmpeHne u cxaTue

6.6

Temnepatypa. CBs3b TeMIeEpaTypbl €O CKOpPOCTBHIO

TCIIJIOBOT'O IBMXXCHMSA YaCTHI]

6.7

Baytpennss sneprusi. CriocoObl B13MEHEHUSI BHYTPEHHEH

QHCPIruu: TCILIOICpEaada 1 COBCPIUICHUC pa6OTLI




Buger TCIUIONCPpEaAaYn: TCIIJIOIMMPOBOAHOCTh, KOHBCKIM,

6.8
U3JIy4eHue
KommuectBo  TemnoTel.  YaelmbHas  TEINIOEMKOCTH
6.9
BEIIIECTBA
6.10 TenmooOMeH © TeIIOBOE paBHOBECHE. Y PaBHCHHE
. TEILUIOBOro OanaHca
611 [InaBneHue u OTBEpAEBAHUE KPUCTATUIMYECKUX BEILLECTB.
' VY eapHas TEIUIOTA IJIaBJICHUS
[TapooOpa3zoBanne wu  KoHAeHcamus.  VcmapeHwue.
610 Kunenve. VYnaenpHas  TemioTta mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEpaTyphbl KUTIEHUS OT aTMOC(EPHOTO
JTaBIICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 DOHeprus TOMIUBA. Y IelbHAsI TEIIOTa CTOPaHUs
[Mpuamuner  pabotel  TeruoBbix apuratenend  KIIJ|
6.15 TEIJIOBOrO JBHraTelisd. TeIIoBhIC IBUTaTEIM W 3alllUTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHMS U MPEBPAICHUS SHEPTUU B TEIJIOBBIX
6.16
rnpoueccax
6.17 [IpakTuueckue padbOTHI:

HHHPar#H###0NbITEl 10 OOHApPYXKEHUIO JIEHCTBUSL CHJI
MOJIEKYJIIPHOTO MPUTSKEHHUS.

HH#H#Parf##ONBITBI 10 BBIPAIIMBAHMIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WIX caxapa.

##HPar###OnplTel 1O HAOIIONEHHWIO  TEIUIOBOTO
paclIMpeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
#HH#HPar###Onpenenenne AaBIeHUS Bo3/lyXa B OaJuloHe
MITIPHIIA.

HH#HPar###ONBITE, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh
JaBJIEHUs] BO3JyXa OT ero o0ObEMa M HarpeBaHHs WIH
OXJIQXKICHHSL.

###Par### IpoBepka TUIOTE3bl JIMHEHHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKMJIKOCTH B TEPMOMETPHYECKOMN




TpyOKe OT TeMIiepaTyphl.

##H#Par###Ha0monenue W3MEHEHU BHYTpEHHEMN
SHEPruM Tela B pe3ylbTaTe TEeIulonepeaadyd u paboThl
BHEIIHUX CHUII.

###Par###lIccnenoBanue sIBJICHUS TEIUIOOOMEHa TIPH
CMEIIMBAHUU XOJIOAHOU U TOPSYEH BOJIBI.
H#H#H#Par###Onpenenenue KOJIMYeCTBa TEIJIOTHI,
MOJIy9eHHOTO BOJIOW TPH TEIUIOOOMEHE C HArpeThiM
METaJUTMYECKUM ITHIHHIPOM.

#H##Par##H#Onpenenenue YIAEIbHOU TEIIOEMKOCTHU
BCIICCTBA.

#Hi#HPar#H#lccnenoBanue npoiecca HCIapeHus.
#H#Par##H#OnpenesieHue  OTHOCUTEIIBHOW  BIQXKHOCTH
BO3/yXa.

H#HHParf##0npeieneHre yeNbHON TEIUIOThl IUIABICHUS

Jbaa.

6.18

dusnyeckre SBICHUS B MPHPOJAE: MOBEPXHOCTHOE
HATSDKEHME W KaMWUSIpHBIE SIBJICHUST B TPUPOJIE,
KpUCTaJIJIBl B IpUpoe, usinydenue CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHudyeckue  ycTpoWcTBa:  KalWUIAPbL, INPUMEPHI
HCIIOJIb30BaHUsl KPUCTAJUIOB, >KMJKOCTHBIH TEPMOMETP,
JaTYUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOuHA,

ABUTATCIIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpu3zanus Te. J[Ba poaa 3JeKTpUYECKHX 3aps10B
B3aumoneiictBue 3apspkeHHbIX Tel. 3akoH  Kyrnona

7.2 (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT
BEJIMYMHBI 3aPsIJI0B U PACCTOSIHUS MEXTY TEJIaMH)

7.3 Onexrpuueckoe noiue. HanpsEHHOCTh IEKTPUYECKOTO

nosist. [IpuHIMN cyneprno3unyy 3JIEKTPUYECKHUX TOJEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocutenu OJICKTPUYCCKUX  3apsa0B. SHGMCHTapHBIﬁ

7.4 anexkTpudeckuil 3apsaa. Ctpoenue atoma. IIpoBoHUKH U
TUDJICKTPUKU
7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTro 3apsiia
6 OnexTpuyeckuid  TOK.  YCIOBHUA  CYIECTBOBaHHS
' AJEKTPUYECKOT0 TOKA. VICTOUHHKYU MOCTOSIHHOTO TOKa
JenicTBus 3JIEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMUYECKOE, MArHUTHOE). JIEKTPUUECKHMH TOK B
KUIKOCTSIX U razax
. OnekTpuyeckas uenb. Cuiia Toka. DIJIEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBienue IIPOBOJIHUKA. VYnenbHoe
. COIIPOTHBIIEHUE BEILIECTBA
7.10 3akon Oma 1S ydyacTKa Lenu
711 IlocnenoBarenbHOE UM MAapajuleIbHOE  COCIMHEHME
' MIPOBOTHUKOB
PaGora M MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
713 DnexTpuyeckue Ienu W HOTPEOUTENH BIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
[TocTostHHbIE MarHuTHl. B3auMopaeiicTBUE NOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosne. MarHutHoe mnone 3eMJM U €ro
' 3HAYEHHME IS )KM3HU Ha 3emiie
716 OmneiT Opcrena. MarauTHoOE 1OJIE AIEKTPUYECKOTO TOKA.
. [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOIO TOJISI HAa TPOBOJAHUK C TOKOM.
717 DneKTpoABUraTellb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
. AJIEKTPOJIBUraTeyell B TEXHUYECKUX YCTpPOMCTBAX M Ha
TpaHcIopTe
7.18 Oneitel ~ @apanest.  SIBineHHE  3IE€KTPOMArHUTHOU




unaykiuu. [Ipasuno Jlenna

DneKTporeHeparop. CrniocoOsl MOJTyYEeHHUs
7.19 JJIEKTPUYECKOM  DHEPIUM. ONEeKTpOCTaHIIMM  Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTUU
7.20 [IpakTrueckue pabOTHI:

OnbITH MO HAOMIOECHUIO MIEKTPU3ALMU Tell MHIYKIHUEH
Y IIPU COIIPUKOCHOBEHUH.

HccnenoBanne JeHCTBHS  DIIEKTPUYECKOrO TOJIA  Ha
IIPOBOJIHUKY U JUIJIEKTPUKH.

COopka M mpoBepka palbOThl >JIEKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue 1 peryupoBaHHue CUIIbI TOKA.

M3mepeHue U peryarupoBaHue HAMPSKEHUSL.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYILETO Yepe3
pPE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA U HANPSIKEHUS
Ha PE3UCTOpE.

OnbITHI, J€MOHCTPHUPYIOINE 3aBUCUMOCTh
JIEKTPUYECKOTO CONPOTHUBIIEHUS NPOBOJHUKA OT €ro
JAJIMHBI, TUTOAAN TONICPCUYHOTI0 CCUCHUA U MaTCpUaJia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW  TPHU
MOCJIEIOBATEIbHOM ~ COEIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka npaBuiia Il CHIIBI TOKA NP NapajljIeIbBHOM
CoelMHEHUN  pe3uctopoB.  OmpeneneHue  paboOThI
JIEKTPUUYECKOTO TOKA, UAYIIEro 4epe3 Ppe3UcTop.
OmnpeneneHne  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIIENIIEMON Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH
CHJIbI TOKA, UAYIICTO 4YCPE3 JIaMIIOYKY, OT HAIIPAKCHHUA
Ha Hell. Onpenenenue KIIJ[ narpeBarens. UccnenoBanue
MarHuTHOTO B3aWMOJICHCTBHS IOCTOSIHHBIX MAarHuTOB.
W3y4eHne MarHuTHOTO OJI IOCTOSSHHBIX MarHUTOB IIPU
ux oOveauHeHMM U pa3aeneHud. MccnemoBanue
JNEUCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl,  JEMOHCTPHUPYIONIME  3aBUCHUMOCTH  CHJIBI




BSaHMOﬂeﬁCTBHH KaTyliKyM ¢ TOKOM W MarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKa B KaTYIIKEC. I/IsyquI/Ie

,Z[GI>'ICTBPI$[ MArovMTHOrO IoJisi Ha IMPOBOJHUK C TOKOM.

Konctpynposanue u A3y4YEHUE paboTsl
3JIEKTPOJBUTATEIIS. N3mepenne KIT
3JIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO ABJICHHUA BHGKTpOMaFHI/ITHOﬁ WHAYKIUHA:
HUCCICIOBAHUC W3MCHCHHI 3HAUYCHUS H HaIlpaBJICHUA

WHIYKIIMOHHOTO TOKa

@dusnueckue SBJICHUS B OPUPOJAC: SJICKTPUUCCKUE
ABIICHUS B  aTMocdepe, dSJICKTPUUYECTBO  KHBBIX
7.21 OpraHU3MOB, MAarHUTHOE T0JIe 3eMJid, Jpei( TOJOCOB,
POJIb MATHUTHOTO TIOJIS JIJISL KU3HHU Ha 3emiie, TOJISIPHOE

CHAHUC

TexHu4eckue yCTpPOMCTBA: 3JIEKTPOCKOIL, aMIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUYECKON DHEPIruu,

ANIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTeNbHbBIE

722 ANEKTPOIPUOOPHI (mpumepsr), 3JEKTPUUYECKUE
MPEAOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEb
MTOCTOSIHHOTO TOKa, TeéHepaTop MOCTOSTHHOTO TOKa
9 KJIACC
Kon
paszuen Kog snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
a
8 MEXAHMWYECKUE ABJIEHUA
8.1 Mexannueckoe BWXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTENHLHOCTh MEXaHUYECKOT'O JBMIKECHHUS
8.3 PaBHOMepHOE NPpAMOJIMHEITHOE ABUKEHHUE
8.4 #H##Par##HHepaBHoMepHOE TIPSMOJIMHEMHOE JABUYKECHHUE.
Cpennsis W MIHOBEHHasi CKOPOCTb Teja Ipu




HEPaBHOMECPHOM ABUKCHHUU

Yckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHEITHOE
83 JIBUKEHUE
8.6 ##HPar###CBooOoaHoe nagenne. OublTel [ anuies
#Hi#HPari##PaBHOMEpPHOE JBUKEHHE 110 OKPYXHOCTH.
8.7 [lepuon u yactora oOpamieHusi. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEHHUe
8.8 Ilepsslii 3ak0H HproTOHA
8.9 Bropoii 3akon HetoTOHa
8.10 Tpetuii 3akon HetoToHa
8.11 #HH##Par##H [pyuHIIMT CyneprO3UIIMU CUJIT
8.12 Cuina ynpyroctu. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHMs: cuila TPEHUS CKOJIbXKEHHUS,
. CUJIa TPEHUS TIOKOs, IPYTUE BUbI TPEHUS
214 #iHParfi##Cunna  TSDKECTU M 3aKOH  BCEMMPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaICHUS
215 JBwxenne  mmaner  Bokpyr — Cousnma.  IlepBas
. KOCMHYEecKasi CKOpocTb. HeBecoMOCTh U neperpy3ku
8.16 PaBHOBecue MaTepuanbHON TOYKUA. AOCOTIOTHO TBEPIOE
' TEJ0
g1 H#H##Par##HPaBHoBecue TBEPJOTO Tella ¢ 3aKPEIIEHHOM
1 OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummynbca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar###PeakTUBHOE IBUKEHUE
8.21 Mexanudeckasi paboTa u MOITHOCTh
- PaGora cunm TskecTH, ympyroctd, TpeHus. CBs3b
i SHEPTUU U PabOThI
[ToTenmmanpHass dHEpPrus Tejla, MOMHITOTO  HaJ
523 MOBEPXHOCTHIO 3eMJIU
8.24 IToTreHumanbHas YHEPIUs CKATON MPYKUHBI
8.25 #iHParf##Kunernueckas ~ sHeprus.  Teopema o

KMHETUYECKON SHEPrUn




8.26

HHHParf##3aKoH cOXpaHEHHs] MEXaHUYECKON SHEPIUU

8.27

[IpakTiueckue paboThI:

Omnpenenenne cpeqHeil CKOPOCTH CKOJBKEHUS Opycka
WIA JBIDKEHHS IIapuKa MO HAKIOHHOW IUTOCKOCTH.
OmnpezneneHue yCKOpPEeHHs Tella IPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIyTH OT BPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBIKEHHH 0e3 HayallbHONU CKOPOCTH.
[IpoBepka THIOTE3BI: €CIIM TPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSTCS
Kak psSa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHSI CKOJIBKEHUS
OT CWJIBI HOpPMalbHOTO JaBieHus. OmpenencHue
kod(duuuenta TpeHus ckoiubxkeHus. OmnpeneneHue
KECTKOCTU TpykuHbl. OmnpeneneHue padOThHl CUIIBI
TPEHUs TpU PABHOMEPHOM JBWKEHMHM Tejla IO
TOPU30HTAJIBHOW MOBepXHOCTH. OmpexneneHue padOThI
CWJIBI  YHOpPYrocTM  Npu  HogbéMe  rIpy3a ¢
UCTOJIb30BAaHUEM  HEMOJABMXKHOTO U TOABHXKHOTO

OJIOKOB

8.28

du3nueckue SBICHUS B npupoac: MpUJIrBbBI U OTJIIMUBBI,
JABMOKCHUEC IIJIAHET ConHeyHOH CUCTCMbI, PCAKTHUBHOC

JABWIKCHUC )KMBBIX OPraHN3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP, JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBL

MEXAHUNUYEC

KHME KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe JABMKCHUC. OcHOBHBIC XapPaKTCPUCTUKU

KoJIeOaHUI: TIEpHOJI, 9aCTOTa, aMILUIATY1a

9.2

Maremartnueckuit U NIPYKUHHBIN MAasiITHUKHU.

HpCBpaH_IeHI/IC OHCPI'uH 1IpU K0JIEOATEILHOM JABU>KCHUU

9.3

38.TYX8.IOIJ_[I/IG KOJIeOaHHs. BBIHY)KILGHHLIC KoJIeOaHHs.

Pe3onanc

94

Mexaunueckue BOJHBL. CBOWCTBA MEXAHUYECKUX BOJIH.

HpOI[OJ'ILHBIG M MONCPCUYHLIC BOJIHLI. Z[J'II/IHa BOJIHBI H




CKOpOCTh €€ pacrpocTpaHeHHsI. MeXaHHYEeCKHe BOJHBI B

TBépI[OM TECIIC, ceiicMUYeCKHE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wudpas3Byk u yabTpa3ByK
[TpakTudeckue pabOTHI:
Ormpenenenre 4acTOThl W TepHoja  KosieOaHMid
MaTeMaTH4YeCKOro MasTHUKA.
Ormpeznenenre 4acTOThl W TEpHoja  KosieOaHMid
MPY>KUHHOTO MasSTHHKA
9.7 HccnenoBanne 3aBUCUMOCTH — Tepuoaa  KoseOaHuit
' MOABEIICHHOTO K HUTH Tpy3a OT JJIUHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoaa  KoseOaHui
MPY>KUHHOTO MAasTHMKAa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH nepuo/ia KoJieOaHMI rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTU
Npy>XuHbl. I3MepeHne yckopeHusi CBOOOTHOTO TaeHUs
duznueckue SBICHUS B MPHUPOJE: BOCIPHUSATHE 3BYKOB
9.8 J)KUBOTHBIMH, 3€MJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, X0
9.0 TexHuueckue yCTpOMCTBA: HXOJOT, HCIOJIb30BaHUE

YJIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHBIX BOJH

103 DJIeKTpOMarHuTHas npupoja ceera. CKOpPOCTh CBeTa.

' BosiHOBBIE CBOMCTBA CBETA

[TpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
dusnueckue SBIEHUS B TNpUpojae: OHOIOrHYecKoe

10.5 JICCTBUE BUAUMOTO, yIbTPa(rOIETOBOTO u
PEHTI€HOBCKOTO U3JTyYEeHUI

10.6 Texnuueckue YCTPOMCTBA: UCIIOJIb30BaHUE




SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBS3U

11

CBETOBBIE ABJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKY cBETa
11.2 [IpssMonuHetHOE pacpOoCTpaHEHUE CBETA
113 Ortpaxenue cBeta. [1mockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenmomiienne cBeTa. 3akOH TMPEIIOMIICHUS CBeTa.
' [TosiHOE BHYTpEHHEE OTpaKEHHUE CBETa
11.5 JInnza. Xop nyden B JIMH3E
116 OnTuueckast cuctema ¢oToanmnapara, MHUKpPOCKONMAa U
. TeJecKorna
117 ['ma3 xak onTudeckas CcUCTeMa. bIH30pyKOCTh W
' JTAIIbHO30PKOCTh
118 Pasnoxxenue Oenoro cBera B criektp. OnbiTel HptoTOHA.
. CrnosxeHue CrieKTpaibHbBIX IBETOB. Jucmepcus cBeta
[TpakTudeckue paboTHI:
#HiHPar###lccnenoBanue 3aBUCHUMOCTH yria
OTpaKeHMsI CBETOBOTO JIyya OT yrJja MajaeHusl.
HiHParf##l3yuenre  XapakTepUCTUK  H300pa)KeHUs
npeaMeTa B INIOCKOM 3epKalie.
#HiH#Parf##lccnenoBanue 3aBUCUMOCTH yriaa
MIPEJIOMJIEHUSI CBETOBOIO JIyda OT YIJIa MaJeHUsl Ha
119 TPaHUIE «BO3YX — CTEKIION.
' ###Par### lonyuenne u300paXeHUW C  TTOMOIIBIO
coOuparonie JTUH3BI.
#iHPar###OnpenenieHrie  (POKYCHOTO PACCTOSIHUSI U
ONTHUYECKOM CHIIBI COOMpAIOIIEH JTUH3HI.
HHHPar###ONBITEL IO Pa3lIoKEeHUI0 OEJoro CBeTa B
CHEKTD.
HHH#Par##H#ONBITHL 110 BOCHPUATHIO 1IBETa IPEIMETOB
npy UX HAOTIOIEHUH Yepe3 IIBETOBbIC (DMIIbTPHI
11.10 duznueckue sBIeHUs B mpupoze: 3atmenus ConHia u

.HYHBI, OBETa TCJI, OIITHYCCKHUC SABJICHHUSA B aTMOC(l)epe

(uBet HeOa, pedpakius, paayra, MUPax)




11.11

TexHnuueckue YCTpOMCTBA: OYKH, MIEPUCKOTI,

(I)OTOE[HHapaT, OIITUYCCKUEC CBETOBOAbI

12

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna m maHerapHas Mojeidb aToOMA.
' Mognens aroma bopa
122 HcnyckaHnne W MOTJOLIEHHE CBeTa aToMOM. KBaHTHI
' JIunenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3Ty4eHUs
14 Crpoenne aromHoro szapa. HykinoHHas wmognens
' aTOMHOTO spa. M3oTonsl
125 PannoaktuBHble npeBpamieHus. [lepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuyuy. 3aKOHBI COXPAHEHHUs 3apsiOBOTO U
' MaccOBOI'0 YHCET
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u aenenus saep. ICTOUHUKY 3HEPrUH
. ComHIa 1 3BE31
12.9 Slnepnas  sHepreruka. JlelicTBUE  paJMOaKTUBHBIX
' U3Ty4YEHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue paboThI:
HaOnroneHue CIUIOIIHBIX W JMHEWYAThIX CIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE JHEPIrUU YacTHLIBI
10 TOPMO3HOMY IyTH (110 (hoTOorpadusm).
W3mepenne paaroakTUBHOTO GoHA
dusznueckue SBICHUS B IMPHUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaAMOAKTUBHOE W3JIy4eHUE IPUPOJHBIX MHHEPAJOB,
JEUCTBUE PAJUOAKTUBHBIX W3IyYEHUH HaA OpraHU3M
4eJloBeKa
1212 Texnuueckue YCTPOWCTBA: CIIEKTPOCKOII,

WHIUBUTyJTBHBIA TO3UMETp, Kamepa Bunbcona




IHPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsieMoOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAy4YHOH  KapTUHE  MUDA;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
U TO3HAaBa€MOCTH SIBICHUH MPUPOJBI, O POJM SKCIEPUMEHTA B
¢usuke, o cucreMooOpasyromeil poiaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOTud, 00 HBOJIOLUU
¢u3nUecKux 3HAHUW M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GbU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpa, Pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHus O BHJAX MaTepuu (BEUIECTBO M I0JI€), O JBMIXKEHUU Kak
croco0e CyIIecCTBOBAaHUS MaTeprn, 00 aTOMHO-MOJICKYJIIPHON TEOpUr
CTPOEHHUSI BEIIECTBA, O (U3UUECKOW CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHMYECKUX, TEIJIOBBIX, OJJICKTPOMAarHUTHBIX W KBAHTOBBIX);
yYMEHHUE Pa3InyvaTh SIBJICHUS MO OMMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, ICMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SBIICHUE;
YMEHHE PAcIO3HaBATh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKpYXalollleM MHpEe, BBIJEISAS HX CYIIECTBEHHBbIE CBOMCTBa

(Tpu3HAKK)

Brnagenne ocHOBaMM MOHSATHIHOIO ammapara ¥ CHMBOJHYECKOIO
s3bIKa (PM3UKHU W UCIONB30BaHUE WX JUIS PEIICHUs Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBONCTBA Ted, (U3NYECKUE SBICHUSA U

MpONLECChI, UCIIOJIb3YA (IJYH,Z[aMCHTaHBHBIG " OMIIUPUYICCKHUEC 3aKOHBI

YMeHHne OnuChIBATh HN3YUCHHBIC CBOMCTBA TENI U (I)I/ISI/ILICCKI/IG SBJICHHA,

WCTIONB3YS (PU3UIECKHE BETUIMHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUSA C Y4ETOM
coOroIeHns paBuil 0e301acHOro TpyJa: HaOMoJeHne (U3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKILUH, OMUCHIBATH X0
OTIbITA U 3aMHUCHIBATh €TO PE3YJIbTAThl, (HOPMYIUPOBATH BHIBOJBI;
IIPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUN (PU3MUECKUX BETUUYUH:
YMEHHE TUIAaHHPOBATh HW3MEPEHUs, CaMOCTOATENBHO COOMpPaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAQYCHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJIbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MIPOBEACHUE  HECJIOXKHBIX  JKCIIEPUMEHTAIBHBIX  MCCIIECJOBaHUM;
CaMOCTOSITEJIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IIPOBOAWTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOIPEIHOCTH, JIENIaTh BHIBOJIBI IO Pe3yiIbTaTaM

HUCCICIOBAaHUA

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MOEJeH
(MaTepuanibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECITH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX IS

00BsACHEHHS (bHSI/I‘ICCKI/IX MpoueccoB

YMmeHue oOBSACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyuciae W B KOHTEKCTE CHTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPHUNHHO-CIICACTBECHHBIC CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PU3MUECKUX

5[BJ'I€HHI71, (1)1/131/1qu1<1/16 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIN

YMeHnue pemath pacuéTHble 3amaud (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (opMynbl, CBs3bIBalOIIME (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUEC 3aJayiu,
BBISIBJIATh HEJIOCTAIOIINE JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIBI,
HeoOXOouMBIC TSl €€ pEelICHHs], HCIIOJIb30BaTh CIPABOYHBIC TaHHBIC,
MIPOBOJIUTH PACYETHl W OICHUBATh PEATTUCTHYHOCTh MOJYYCHHOTO
3HaueHUs (PU3MUECKON BEIMYMHBI, YMEHUE ONPEIENSITh Pa3MEPHOCTD

($u3nYecKoil BEIMYNHBI, OTYYEHHON IPU PELIEHUH 3adaun

YMeHue xapakTepu3oBaThb IMPUHIUMBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPUOOPOB, U MPOMBIILIEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ys 3HAHUS O

CBOMCTBaX (I)I/ISI/IIIGCKI/IX SBJICHUH U H606XOI[I/IMBIG (1)I/ISI/I‘ICCKI/IG




3aKOHOMECPHOCTHU

10

YMeHHe UCHOoNb30BaTh 3HaHMS O (QU3MYECKUX SIBICHUSIX B
MOBCEHEBHON KM3HM s oOecrieyeHHss ©€30MacCHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ IpubOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIOJEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaIOLIEH cpene; MOHMMAaHUE
HEOOXOAUMOCTH MPUMEHEHMs JOCTHXKEHUH (PU3MKM U TEXHOJOTHM

AJI palfluOHAaJIBHOT'O IPUPOAO0IIOJIBb30BaAHUSA

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M TPEACTaBICHUS HH(OpMAINH
(DUBUYECKOTO COJEP)KaHMUS C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTD
MOJTy4eHHOW WH(OpPMAIMM Ha OCHOBE WMEIONINXCS 3HAaHUK U
JOMOJTHUTEIbHBIX ~ MCTOYHUKOB, yYMEHUE  HCIOJb30BAaTh  MpPHU
BBITMIOJIHEHUH YYEOHBIX 33/JIaHUil HAYYHO-TIOMYJISAPHYIO JTUTEPATypy
(bu3MYECKOTO CoAep KaHUs, CIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BianeHue 0a30BBIMH  HaBBIKAMU — IpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYIyl; yMEHHE
co3/laBaThb COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOILEHHS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
1 Mexanuyeckoe ABmxkeHue. MarepuanbHas Touka. CucremMa  OTcuéra.
' OTHOCUTENBHOCTD IBUKECHUS
PaBHOMepHOE U HepaBHOMepHOE nBIKeHHE. CpenHsisi ckopocTh. DopMyna AJis
1.2 BBIYHCIICHUS CPEAHEH CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMONMHEIHOE IBH)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI T€ia OT
BPEMEHH B CIIy4ae PAaBHOMEPHOTO MPSIMOJIMHEWMHOTO JIBUKECHUS:
13 X(t)=x,+vt
I'padbukn 3aBHCHUMOCTH OT BpPEMEHH [UIsI TPOEKIHUU CKOPOCTH, MPOCKIINH
MepeMeNIeHus, IyTH, KOOpPAMHATBI TIPH PABHOMEPHOM MPSIMOJIMHEHMHOM
JBUYKEHUU
3aBUCUMOCTh KOOpPJMHATHI Telda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOIO
MPSMOJIMHEMHOTO IBU>KECHHUSL:
2
Sy(f)=vp, = f+ay* ;
2
DopMynbl 1T TIPOCKIIMU TEPEMEIIEHUsS, MPOCKIIMA CKOPOCTH W TPOCKIUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOINHEHHOM IBH>KEHUU:
1.4 s.(D=vy,-t+a,- r .
2
U.\'('f) =Upx T4y 1,
a.(f)=canst,
U:I: - U-_I: =2a.s,
['paduku 3aBUCUMOCTH OT BPEMEHU MJSi TMPOEKIUH YCKOPEHUS, MPOEKIHU
CKOPOCTH, NPOEKIMH MEepeMEUICHUsl, KOOPAUHATHl NPU PABHOYCKOPEHHOM
MIPSIMOJTMHETHOM JIBHDKCHHUH
1.5 CBoOoanoe manenue. GopMyIibl, OMUCHIBAIONINE CBOOOIHOE MAaJCHUE Tesia IO

BEpPTUKAJIN (,Z[BI/I)KCHI/IC TCJIa BHHU3 WM BBEPX OTHOCUTCIIbHO ITOBCPXHOCTU

3emsn). I'paduxu 3aBUCUMOCTH OT BpEeMEHHU JJsi NPOEKIUU YCKOPEHMs,




MPOEKIIMU CKOPOCTH M KOOPJAMWHATHI MpPH CBOOOJHOM TMAaJeHUM Teja IO

BEpPTUKAJIN

1.6

CkopocTh pPaBHOMEPHOTO [BIDKEHHUS Telda IO OKpyx)HocTu. Hampasienue
CKOPOCTH.
dopmyna Afs BBIYHCICHUS CKOPOCTH uepe3 PaJnyc OKPYKHOCTH H TEPHOJ
oOparieHus:

2MR

T

LentpocTtpeMutenpbHoe yckopeHue. HampaBieHne LEHTPOCTPEMUTEIBLHOIO

yckopenusi. Dopmyra it BBIYUCICHUS YCKOPEHHUS:

%R

dopmya, cBSI3bIBatOIIas IEPUO U YACTOTY OOpaIIeHUs:

1.7

1.8

Cuia — BCKTOpHAasdA (1)I/I3I/I‘IGCK8.5I BeanunHa. CloskeHue Cuil

1.9

SBnenune unepuuu. [lepBroiit 3akoH HproToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpPA YCKOPCHHA TCJIa U BEKTOPA CUJIBI, ILCI‘/’ICTBYIOIJ_IGI\/’I Ha

TEII0

Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F s

1.12

TpCHI/IC IMOKOsA U TPCHUC CKOJILXKCHUS. cDOI‘)M}/HE]. JJId BBIYUCIICHUA MOAYJISI CHUJIbL

TPEHUA CKOJIbXKCHUS:




1.13

Hedopmaruss tema. Ymnpyrue u Heymnpyrue aedopmanuu. 3aKoH YIPYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHre CBOOOHOTO MaICHHUS.
dopmyna a7l BBIYUCICHUS CHITBI TSDKECTH BOJIM3H moBepxHocTH 3emnu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BEIUYnHa.
p=mi

Nmmnynbe cucteMsl Tei. Mi3menenne umimynbca. UMmynbe Cuiisl

1.16

3akoH COXpAaHCHUA UMITYJIbCA IJIA 3aMKHYTOI71 CUCTCMBI TCII:
D=0, +im, U, =const

PeakTuBHOE NBMXEHUE

1.17

Mexanunueckas pabota. @opmyia s BBIYUCICHUS paOOThI CHIIBL:

A=Fscosct

Mexanudueckass MOIIHOCTE:

1.18

Kunernueckas u IIOTCHIMAJIbHAA S9HCPIrs. CDopMyna JJIA BBIYUCIICHUA

KUHETUYECKON IHEPTUU:

2
mu
B=

TeopeMa 0 KHHETHYECKOU OHCPI'UH. (DOpMy.TIa JIISI BBIYMCIICHUS TTOTEHIIMAIBHOM




OHEPIUU TCJia, MIOAHATOIO

Hag 3eMIIit:

E _ =meh
F o

Mexanndeckas SHEPTHUA:

E=E;+E p
1.19 o
3aKOH COXpaHEHMs MEeXaHU4YeCKoi sHeprun. @opmyJia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpEHUS: £ = const.
[IpeBpalieHne MEXaHMYECKOM SHEPTUU MTPU HAJTMYUU CHIIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Momenr cumsl: M - Fl.
VYcioBre paBHOBECHS pblyara:
M +M,+..=0
1.20
[MoxBwxHbIN 1 HenoABMKHBIN 0510KU. KI1/I mpocThIX MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHne TBEPIOTO Tena.
@®opMyna 1751 BBIYUCICHUS 1aBJICHUsI TBEPIOTO Tena:
o F
5
121 JaBnenue raza. ATMochepHOe TaBlIeHUE.
I'mapocraTuyeckoe naBiieHUE BHYTPH KUJIKOCTH.
®opMyna 17151 BBIYUCIICHUS 1aBJICHUS BHYTPH KUAKOCTH:
pP=pgh+p.,
1.22 3akoH [lackans. ['mapaBnuueckuit mpece
3akoH Apxumena. Popmyna I ONpEACTICHUS BBITAJKUBAIONIEH CHIIBI,
JEHCTBYIOLIEH Ha TENO, IOTPYKEHHOE B KUIKOCTD WM ras:
1.23

F_.‘l._rm. =ng

Ycaopue miaBanus teia. Ilnapanue CYJO0B 1 BO3AYXOILIABAHUC




1.24

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KoJeOaHMA.

dopmyiia, cBSI3bIBAIOLIAS YACTOTY M NIEPUOJT KOJIeOaHuit:

1.25

MareMaTuueckuii ¥ INpyKUHHBIM MasATHUKU. [IpeBpalienue oSHepruu mnpu

K0J1€0aTeIHLHOM ABUKEHUHU

1.26

3aryxaronue konebanus. BeiHyxneHHbIe Konebanus. Pezonanc

1.27

MexaHan4decKrue BOJIHEL. HpO)IOJ'II)HBIe " TIONCPCYHBIC BOJIHEBI. HJ'H/IHa BOJIHBI U

CKOPOCTD paCpoOCTPAHCHUA BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHWE 3BYKOBOH BOJIHBI HAa TPAHUIIE

IBYX cpell. IH(pa3ByK U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3MepeHne cpenHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIbI; KECTKOCTH
NPYXUHBL, KO3(PPUIMEHTa TPEHUS CKONBbKEHUS; paOOThl CHIIBI TPEHHUS, CHUJIBI
YIPYTOCTH; CpeAHEN CKOPOCTH IBMIKEHHUS OpyCcKa MO HAKJIOHHOM IUIOCKOCTH;
YCKOpPEeHHUs] OpycKa TIpH JBMKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuosa KoJeOaHWl MaTeMaTH4YecKOoro MasTHUKA; YacTOThl M IEpHoja
KoJieOaHU# TIPYKWHHOTO MAasiTHUKA, MOMEHTA CHJIbI, JICMCTBYIOIIETO HA phIUar;
paboThl CHIJIBI YIPYTOCTH TpPU TOIBEME Tpy3a C TOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOABUKHOTO
0m10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BEMA IOIpYKEHHOM
YaCcTH TeJa U OT INIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIBI
OT MAacCChI T€jIa, CHUJIbI TpeHI/IH CKOJIBXKCHHUSA OT CUJIBI HOpMaJIBHOFO HOaBJICHUS U OT
poJa MOBEPXHOCTH; CWJIbI YIIPYTOCTH, BO3HHKAIOUIEH B MPYKUHE, OT CTENEHU
nedopMaIuu MPY>KUHBL, YCKOPEHHUsI OpycKa OT yIJla HAKJIOHA HAaIPaBJISIOIICH;
nepnoz[a (‘IaCTOTI)I) KOJ'IG621HI/II>1 HUTSAHOI'O MaATHHKA OT AJIMHBI HUTH, nepnona
KoJieOaHUH TMPYXKHMHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH TPYKHHBI
HCCIe0BaHUE HE3aBHCHUMOCTH IEpUOJa KOJIeOaHUM HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Qusuueckue s6NeHUsA 6 npupooe: TPUMEPbl JBHXKEHHUA C PA3IUYHBIMU
CKOPOCTSIMH B KUBOU U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TCXHUKC, TPHUIHMBBI W OTJIHBBI, ABHXXCHHUC TIIJIAHCT Comaeunon CHUCTCMBI,




PEAKTUBHOC JABUKXCHHUEC XXUBBIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHHUC
aTMOC¢)epHOT0 JaBIICHUS Ha >KHUBOH OpraHu3M, IIJIaBaHUC pBIG, BOCIIpHUATUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCWlpOﬁCWlGd.' CIIMAOMETP, OATYHUKU IIOJOKCHHA, PACCTOAHUA U
YCKOpPCHUS, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCThI, pbIyar, MOJBIKHBIN U

HGHOIIBI/I)KHI)If/i 6J'IOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MBbI B 6I)ITy,

t1 COOOIIAIOIIUECS] COCY/AbI, YCTPOHWCTBO BOJOMPOBOJA, THIPABIMYECKUN TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIBTPa3BYyKa B ObITY U TEXHUKE
2 TEIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW TEOpPHUM  CTPOEHUS
2.1 BemecTBa. Mojenu TBEPIOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSIHHM BEIIeCTBA.
Kpucrannmaeckue u amopdasie Tena
27 JlBwxenune dyactuiy BemiecTBa. CBS3b CKOPOCTH JBM)KCHHS YacTHI[ C
. Temneparypoil. bpoyHoBckoe aprkenue, nuddysus
2.3 CmauuBaHUE U KalWJUISIPHbBIE SIBJICHUS
24 TemoBoe paciIMpeHue U cxKaTue
2.5 TernnoBoe paBHOBECUE
Y BuyTtpennsas sHeprus. Pabora u Termuonepenadya Kak CHOCOOBI HM3MEHEHHS
' BHYTPEHHEHN SHEPrUuu
2.7 Buapl Terionepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHUE
HarpeBanue wu oxmaxaenue Ten. KoaumdecTBo  TEmJIOTHL. Y AelbHas
TEIUIOEMKOCTb:
2.8 - 2
O=cm(t,—1)
3aKOH COXpaHEHUs SHEPrMM B TEIUIOBBIX Ipoleccax. YPaBHEHUE TEIIOBOTO
OanaHca:
2.9
Q1 _Qz +...=0
HUcnapenne u koHuaeHcanuda. V3mMeHeHHe BHYTPEHHEH SHEpPruud B MPOIECCE
210 WCMapeHuss U KoHAeHcauuu. KumeHwe KUIKOCTU. YenbHas TeIioTa

napooOpazoBanus: L = Q/m




2.11

BrnaxnocTs Bo3myxa

2.12

[InaBnenne wn Kpucrasumsanus. VI3MeHeHHe BHYTPEHHEW DSHEpPIMHM IpH

IUIAaBJICHHUU U KpUCTAJJIN3alluU. Y aenpHas TemioTa IaBICHUS:

2.13

BHyTpeHHss sHEprust Cropanus TOIUIMBA. Y IeJbHas TEII0oTa CrOpaHusl TOTUINBA:
q=0/m

2.14

[Tpunnuns! paboTs! TemnoBbix apurarenei. KITJI teroBoro apuraresns

2.15

IIpakmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJIWYEeCTBa
TEIJIOThI, TOJIYYEHHOIO0 BOJOM KOMHAaTHOW Temmeparypbl (DUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJAHHOTO0 HArpeThiM LWIMHIPOM, IOC]E OMYyCKaHWs €ro B BOJY KOMHATHOMH
TEMIEPATypbl; OTHOCUTEJIBHOM BIIQXHOCTH BO3/yXa; YJEJIbHONH TEIUIOTHI
IUIaBlIeHUA JpAa. lccnenoBaHue W3MEHEHHMs TeMIepaTypbl BOABI  IIpU
Pa3NUYHBIX YCIIOBUSX; SBJICHHS TEII000MEHa NMPU CMEIIMBAHUM XOJOJHOW U

ropsiueit BOJbI; Mporiecca UCTapeHHs

2.16

Dusuueckue s61eHUS 8 npupO()e.‘ MMOBEPXHOCTHOC HATSXKCHUC W KAIWJIJIAPHBIC
SABJICHUA B HIPUPOAC, KPUCTAJUIBI B HPUPOAC, U3ITYUCHHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHKe POCHl, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoucmea.: KalWLISAPbI, IPUMEPHI UCIIONb30BaHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOMHA, ABUTaTElb BHYTPEHHEIO

CTOpaHHUSI

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BUa dNeKTPUUECKUX 3apsia0B

3.2

B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUS JIEKTPUIECKOTO 3apsiaa

3.4

DnekTpudyeckoe mnone. Hanpssk€HHOCTh  dnekTpudeckoro mons. [Ipuniun

CyHneprno3nru 3JICKTPUICCKUX noJei (Ha Ka4€CTBCHHOM ypOBHe)

3.5

Hocurenn osnexrpudeckux 3apsaoB. JleMCTBUE 3JIEKTPUYECKOrO IIOJIA Ha

OJICKTPHUYCCKHUC 3apsAabl. HpOBO}IHI/IKI/I " JUDJICKTPUKHU




[TocTtosHHBIN 37eKTpUYECKHil TOK. JlefcTBUs sekTprudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t,U=A/4

DReKTpUYECKOe COMPOTUBICHHE. Y IETHHOE ANEKTPUIECKOE COMPOTHUBIICHHUE:!
3.7 R =pl/S
38 3akon Oma i ydacTka aekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETMHEHHUE TPOBOTHUKOB:

c TT—TT 1
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE coeTMHEHNE TPOBOHUKOB PABHOTO COMPOTHBIICHUS:
R.
U=U,:I=I+1;R=—.
-7 B 2

CMemnaHHbIe COSTUHEHHSI IPOBOTHUKOB
3.10 Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul

3akon Jlxoyns — Jlenma:
3.11 2

- Q=I"-R-t

312 OneiT Dpcrega. MarHuTHOE TMojie MPSMOTO TPOBOJHMKA C TOKOM. JImHuM

MarHMTHON HHITyKITUU
3.13 MarauTHOE TmMOJI€ TMOCTOSHHOTO MarHurta. B3aumoaeincTBhe MNOCTOSIHHBIX

MarHuToB
3.14 JleficTBEe MarHUTHOTO TIOJISI HAa TPOBOJTHUK C TOKOM
3.15 Omnbrtel @apages. SABnenue eKTpoMaruuTHON uHAYKIUH. [IpaBuno Jlenma
3.16 Ipakmuueckue pabomol

HN3MepeHne  2IEKTPUYECKOrO  CONMPOTUBIICHHS  PE3UCTOpPa;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI 3IEKTPUUECKOIO TOKA.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOJHHUKE
(pe3ucTopsl, JamMIouka), OT HAIMPSKEHUST Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHUA OT MJIMHBI IIPOBOAHHWKA, TNIOMAAN €TO IIOICPCYHOTO CCUCHUA U




YACJIBHOT'O COIIPOTUBJICHUA.
HpOBepKa MmpaBujia JJIsl JJICKTPUYICCKOr0 HANPSXKCHUA IPU MOCICAOBATCIBHOM
COCIUHCHHWU IIPOBOJHUKOB; IIpaBWJIia JIA CHJIBI JJICKTPHYCCKOIO TOKa IIpU

ImapaajicibHOM COCANMHCHHUU IIPOBOAHHNKOB (pe3I/ICTOpH u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE 10Jie 3eMJIH, JIpei( MOI0CoB,
POJIb MAarHUTHOTO MOJIS YISl AKU3HHU Ha 3emile, MOJIIpHOEe CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIepMeTp, BOJBTMETP, peocTarT,
CU€TUYMK  DIIEKTPUYECKOH  OSHEPTHH,  DIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUUECKUE
NPEJOXPAHUTEIH, DIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa
3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana aJeKTpoMarHUTHBIX BOJIH
3.20 JlyueBasg monenb cBeta. [IpsMoMHETHOE pacCIpOCTPAHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jucnepcus cseta
124 Jlunza. Xon nyueit B nuH3e. POKYyCHOE pacCTOsHHE JUH3BI. OnTHuYeckas cuiia
' muH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpakmuyeckue pabomul
#H#HPar##l13MepeHre  ONTUYECKON CHJIBI COOMparomel JMH3bI, (OKYCHOTO
paccTosiHUs cOOMparoIIel JIMH3bI (II0 CBOWCTBY PaBEHCTBA pa3MEpOB IpeaAMETa U
n300pakeHusl, KOr/la MpeiMeT PACIOJIOXKEeH B JBOWHOM (OKyce), MmokazaTems
3.26 MIPeIOMJIEHHUS CTEeKJIA.
#H##HPar##llccnenoBanue cBOMCTBa M300pa’keHMsI, MOJIYYEHHOTO € IOMOIIBIO
coOuparomield JMH3bI, U3MEHEHHs (OKYCHOTO PACCTOSHHS ABYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTIJja MPEIOMJICHHsS CBETOBOIO Jyda OT yrIja MaJeHHus Ha
TpaHMIIE «BO3YX — CTEKIIO»
397 Qusuueckue senenuss 6 npupoode: 3atmeHuss ConHua u JlyHbl, 1LBeTa Ted,
' OTITHYECKUE sBJICHUS B aTMocdepe (11BeT Heba, pedpakius, paayra, MUpPax)
308 Texnuueckue ycmpoticmea: OYKH, TIEpUCKOIN, (oToamnmnapar, ONTUYECKHE
' CBETOBO/JIBI
4 KBAHTOBBIE SBJIEHUA




PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnaza

4.2 OmnsiThl Pesepdopaa no paccesnuto anbga-yactull. [lnanerapHas Moaens aToma

4.3 CocraB aromHoro s1apa. M3otomnsl

4.4 Ilepuon nonypacnaga aTOMHBIX AP

4.5 SnepHble peaky. 3aKOHbI COXPaHEHUS 3apsAA0BOT0 U MACCOBOT'O YUCEI
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIM paJuMOaKkTUBHBIN (oH,

4.6 KOCMHMYECKHE JIy4d, pPAJAMOAKTMBHOE U3Iy4CHHE IMPHUPOJHBIX MHUHEPAJIOB,
JEICTBUE PalMOAKTUBHBIX N3JIy4YE€HUN Ha OpraHU3M 4eJIOBEKa

A7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAWBUyAJIbHBIM TO3UMETP, KaMmepa

BunibcoHa, sinepHas 3HepreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» ®dusuka: 7-i kmacc: 0a30BbIN yPOBEHb: YUCOHHK; 3-€ U3/IaHHE,
nepepadoranHoe [leppimikun .M., UBanoB A.M. AKIinoHepHoOe 00LIECTBO
«M3parenscTBO «IIpocBenienue

» dusuka: 8-i1 kacc: 0a30BBIM YPOBEHb: YUEOHUK; 3-€ U3jaHuE,
nepepaboranHoe [lepeimkun V.M., iBanoB A.W. AkiimonepHoe 00I1eCcTBO
«M3parenscrBo «lIpocBemenue»

» dusuka: 9-i1 kacc: 6a30BBIA YPOBEHB: YUCOHUK; 3-¢ HU3aHKE,
nepepadoranHoe [leppiikun .M., I'ythuk E.M., IBanoB A.W. u np.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue

METOAUYECKHUE MATEPHUAJIBI JISI YUYUTEJA

O.A. Yepnukona, C.H. I'manenkona, B.B. KynpsBues ®@usuka. 7 kiacc.
ba3oBsIil ypoBeHb. MeToauueckoe nocooue

O.A. Yepnuxona, C.H. I'nanenkosa, B.B. Kynpsasues ®@usuka. 8 kiacc.
ba3oBrbiii ypoBeHb. MeToanueckoe mocobue

O.A. Yepnuxona, C.H. I'nanenkoBa, B.B. Kynpssue ®@usuka. 9 kiacc.
bazoBsIif ypoBeHb. MeToanueckoe mocoone

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
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