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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
COCTaBJI€Ha HAa OCHOBE IMOJOXEHUI M TpeOOBaHMU K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nkay.

ConepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMHupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OPraHU3AlMIO H3YyUYCHHS
bu3MKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno (u3uke y4YUTHIBAIOTCA
BO3MOXKHOCTH y4eOHOro mpeamera B peammszanuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM O0yueHus, a TaKxKe
MEXKIPEIMETHBIE CBS3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma 1o (pu3MKe ycTaHaBIMBAET PACIPECICHHE YUeOHOro MaTepraa
1o rojam o0yueHus (1o Kjiaccam), MpejJiaraeT MpUMEpPHYIO MOCIeI0BaTEIbHOCTD
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHsI MPEJAMETHOIO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOAMYECKON
MOMOIIM YYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEJIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXAT B OCHOBE MPOLECCOB H
SABJICHUM, W3y4yaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u QGU3NIECKOU
reorpaguel, BHOCUT BKJAJ B €CTECTBEHHOHAY4YHYIO KapTHHY MMHpa,
npeocTaBiIsieT Haubosee siCHble 00pasibl MPUMEHEHUS HAyYHOTO METOo/a
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OpnHa W3 THaBHBIX 337a4 (PU3UIECKOTO OOpa30BaHUS B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOM TPaAaMOTHOCTH H
MHTEpEca K HayKe Yy 00yJaronuxcs.

N3yuenne Qusnkn Ha 06a30BOM YpOBHE TMperoyiaraet OBJAJCHUE
CIIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OLEHHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HHTEpPIPETUPOBATH  JAHHBIE U HCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeNbCTBA AJIsl IOJyUYEHUS BBIBOJIOB.

[enn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHBIX opraHu3anusix Poccwiickoii denepannu, peanus3yrommx
OCHOBHBIE  0011€00pa3oBaTelibHbIE MPOTpaMMbl, YTBEPKAEHHON pELICHUEM



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

MpUOOPETEHUE HHTEpEeca U CTPEMIICHUS OO0Yy4YarolUXCs K HAyYHOMY
W3YYCHHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HaHUs U (OpMHUPOBAHHUE
HCCIIEIOBATENBCKOTO OTHOIIEHHUS K OKPY’KAIOIIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU ISl PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMPEJCTABICHMH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAILHON JIEeSITENFHOCTH, CBSI3aHHOU ¢ (hU3UKOM, MOJTOTOBKA K
nanbHeneMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3THX IIeJIed MPOorpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOTO
oOriero o0pazoBaHusi 00ECTICYNBAETCS PEIICHUEM CISAYIOMNX 3a4a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHWUU  BeIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX

MpUOOpPETEHNE YMEHUN OMHCHIBATh U OOBSCHATH (DU3UYECKHUE SIBICHUS C
MCIIOJIb30BAHUEM TTOJIYYEHHBIX 3HAHU;

OCBOCHME METOJOB pEUICHUs MPOCTEHMIIMX pPACyETHBIX 3a4ad4 C
UCTIOJIb30BaHUEM duzngeckux MoJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOIIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopatopHble pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHMOpMaIuel GU3NIECKOro COACpKaHuUS,
BKJIFOYasi UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpodecCHOHaTbLHON AESITEIbHOCTH, CBA3aHHBIMU
Cc (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpazoBanus orBoautcs 238 yacos: B 7 kinacce — 68 yacoB (2 yaca B HeZelN0), B 8
KJ1acce — 68 vacoB (2 4aca B Henelnto), B 9 kinacce — 102 yaca (3 yaca B HeelNO).

[Ipennaraemsiii B mporpamme 1mo (Qpu3MKe NMepedeHb JIabopaTOpHBIX paboT u
OIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEIb JeJIaeT BEIOOP MPOBEACHHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYATBHBIX OCOOCHHOCTEH
00yJarommxcs, CIUCKa AKCIEPUMEHTATBHBIX 3aJaHUN, TPEIaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

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

®usuka — Hayka o mnpupone. SBneHus npuponpl. PU3HMYECKHUE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenune ¢usmueckux BeauunH. Duznveckue
npudopsl. [lorpenHocts u3mepenunit. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Japyrue ecTecTBEHHbIE HAayKH HW3Yy4aloT IPUPOLY.
EctecTBeHHOHay4YHBIH METOJ| TMO3HAHHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUEeCKUX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnyeckue MpuOOPHI U MPOLEaypa MPSIMbIX U3MEPEHUN aHAOTOBBIM U
(G POBHIM PUOOPOM.
Jlabopamopnsie pabomuel u onvimol.
1. OmnpeneneHue LeHbl AIEHUS Kbl U3MEPUTEIBHOTO IpUbopa.
2. M3MmepeHue pacCTOSAHUM.
3. M3mepenune o0bEMA )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MAJIbIX TEN.
5. M3mepenue teMIiieparypsl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa HU
JlaTYMKa TEMIIEPATYyPBI.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THIIOTE3BI: JANBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OoJiblle BhICOTa
IIyCKa.

Pasznes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BeEleCTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenne wuactun BemecTtBa. CBsA3b CKOPOCTH JBWIJKEHMSI YacTHUL[ C
temnepatypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelictBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHMS BEIECTBA: CTPOCHHUE Ta30B, KUAKOCTEN M TBEPIBIX
(kpucTaminyeckux) Tesl. B3auMocBs3p MEXIy CBOWCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauyuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. HaGmonenue muddysum.
3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  NPUTSHKEHUEM WA
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuit).
2. OmnbITHI IO HAOJIOICHHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.
MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWKEHUHU. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.
SIBnenue wWHepIUU. 3aKOH HHEpIUHM. B3auMonencTBHe Tel Kak IpUYMHA
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHocTh BemiecTBa. CBSA3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHMIIE
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTuKa B3aumojaeicTBus Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUja
TskecTd. CHJla TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHne MexaHMYeCKOro JIBUKEHUS TeTa.
2. M3MepeHune CKOpOCTH NPSMOJUHENHOTO IBUKECHUSL.
3. HaGmronenue siBneHus WHEPIUN.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU NP B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJCUCTBUIO TEN.
6. CrnoxxeHue cuj, HalpaBJIEHHBIX MO OJHOUN MPSIMOA.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBIKEHHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIM AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHure CpeaHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa IO
HaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



JaBnenue. CriocoObl yMEHBIICHUS W yBEIMYCHUS JaBieHus. JlaBneHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBieHwus
TBEPABIMU TEJAMU, XXUAKOCTSIMU W raszamu. 3akoH I[lackans. [IHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JABJIEHUS XKUJIKOCTH OT TIIyOuHBI. ['MIpocTaTuyeckuil
napanokc. Coobmmarommecs cocyapl. [ uapaBindecKkue MEXaHU3MBbI.

Atmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CyllecTBOBaHUS
Bo3aymHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopsr 1151 u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JelicTBue XUIKOCTU U raza Ha NOTPyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTh AAaBJIEHUS ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTBHIO U Ta30M.

Coobmaromuyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrst aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BEMa MOTPYKEHHON YacTU
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKHIKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: TUIaBAHUE WM MOTPYKEHUE Tel B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJE OT 00bEMa MOTPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHne  BBITAJIKHUBAIOWIEH CHIBL, JCHCTBYIOIIEH HaA  TeENoO,
MOTPYKEHHOE B KUJIKOCTh.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, JEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHUJIBI,
JEUCTBYIOIIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
onpenesieHne e€ rpy30noabEMHOCTH.

Pa3zgesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanunudeckast pabota. MOLIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHMe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
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«3onoroe mnpaBuino» wmexaHuku. KIIJI mpocteix wmexanusmoB. I[IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHYeckass W NOTEHIMalIbHAs DJHEPIUs.
[IpeBpaieHre 0OTHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHM Tela

10 TOPU3OHTAIBHOW MMOBEPXHOCTH.

2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.

3. Hzmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON IHEPIHUU.

8 KUIACC

Pa3znes 6. TenuioBble iBJICHUA.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM CTPOECHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETHYECKOW TEOPHH.

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

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHIKECHUS
yactull. BHyTpenHss sHeprus. CnocoObl W3MEHEHUSI BHYTPEHHEW SHEPIUH:
Terionepeaaya u COBEPILICHUE paboTHhI. Bubt TeIIoNnepeaayu:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IIyYCHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJIElbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjenbHas TermioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHMUSI.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CTOPAHUSL.

[Tpununer pabotel TeroBbix naBurareneit KIIJ TtemmoBoro aBuratens.
TennoBple IBUTATENN U 3aLUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MTPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HabGmrogenune OpOyHOBCKOTO JIBHKECHUS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HabGmronenue ssBieHni cMaurBaHUsI ¥ KaITWIISIPHBIX SIBJICHUH.
HaOmroieHre TemioBoro pacmpeHus Tel.

N3meHeHne naBieHUs rasa Mpu U3MEHEHUH O0bEMA M HArpeBaHUU WIIU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenayn.

OxJtaxeHue Npyu COBEPIICHUH padOTBHI.

HarpeBanwne npu coBepiieHnH paboThl BHCIIHUMH CHUJIaAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEIJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.
OnbITHI 1O BHIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel IO HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJJIOHE IIIPUILA.

OnbIThl, JNEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIIEHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUs WIIN OXJIAXKICHHS.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIePaTyphI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH OSHEpPruu Tejla B pe3yJbTare
TeruIonepeaayr U paboThl BHCITHUX CHJI.

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJIOW  IIpHU
TEII000MEHE C HArPEeThIM METAUTMYSCKUM ITHIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

OrnpeneneHue yaeabHOM TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. DjekTpruyecKkue 1 MATHUTHBIE SIBJICHMS.

OnekTpuzauus Ten. [[Ba pona 3JeKTpUUECKHX 3apsjaoB. B3anmopeinctBue
3apsDKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJAECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH anekTpuueckoro mnoiia. IIpuHuun
CYHEPHO3UILIUU IEKTPUUECKUX TT0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUA DSJIEKTPUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasg uenb. Cuma  TokKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
Juii ydactka nenu. [locimemoBarenbHOE M NMAPAIIENBHOE  COEAMHEHUE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH dJEKTpUYECKOro TokKa. 3akoH Jlxoyns—Jlenua.
DnexkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMJIE.
Omeir  Opcrega. MarHutHOEe IOJNE€  DIEKTPUUYECKOTO TOoKa. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSHHOTO TOKa. Vcmosib30BaHHME AIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. fABnenue snekrpomMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. CnocoOsl MOJTYy4YECHUS AIEKTPUUECKOU SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAsA HHIYKIUSI.
3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.
[TpoBOTHUKH W TUSIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
M cTouHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS DNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar 1 marazud cOonpoTUBIICHUM.
. B3anmoieiicTBrEe MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MMOJ0COB MarHuTa.

L 0 N ok wWwN R

e e I e o e
O 1D W N R O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHYKIIWH.

Omnertel @apajes.

3aBUCMMOCTh HAIpPaBIICHUS HWHIYKIAOHHOTO TOKa OT YCIOBHUH €T0
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JNEKTPU3AMM TEN WHAYKIUEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre AEUCTBUS DJIEKTPUYECKOTO TOJISI HA TMPOBOJHUKH U
TDIIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOMN 1IEMH MOCTOSHHOTO TOKA.
W3mepenne u peryJinpoBaHHUe CUIIBI TOKA.

N3mepenue u peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PEe3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMPSIKEHHS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUUECKOTO
COMPOTHUBJICHUS] TPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAMNPSHKEHUH TPU TMOCIEI0BATEIILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPHU NapaJlIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3IEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIIEISIEMONH Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIO4Ky, OT
HaIIpSKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBatens.

HccnenoBanrie MAarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWTHOTO TIOJISI  ITOCTOSIHHBIX ~MAarHMTOB TP HX
OOBEMHEHUY U Pa3/CIICHUN.

HccnenoBanue eiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJbl TOKa M HaIlpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeiCcTBUS MAarHUTHOTO TOJISL HA MPOBOJAHUK C TOKOM.

19. KoHCcTpyHnpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIS.

20. 3mepenue KII] snekTpoiBUraTeIbHOM YCTaHOBKH.

21. OnbITBl IO  HMCCEAOBAHUIO SIBJIEHUSI DAJICKTPOMATHUTHOM HMHAYKIIMU:
WCCIIEIOBAHUE W3MEHEHWW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCUTENBHOCTh MEXAaHHYECKOTO JBWXKEHHs. PaBHOMEpHOE MNPSAMOJIMHENHOE
nswxeHue. HepaBHomepHoe npsimosnmHenHoe ABrkeHUe. CpelHsass 1 MTHOBEHHAs
CKOPOCTb Tea IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHeWHOe JBmkeHue. CB0OOOJHOE
nagenue. OnsiTel ['anuies.

PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JInnerHasa v yriioBasi CKOpocTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsbiii 3akoH HptoToHa. Bropoit 3akoH HeroTtoHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEPIO3ULIUU CHJL.

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

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TITOTEHHUS. Y CKOpEHHE CBOOOJHOIO
najgeHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocMmuueckass CKOPOCTb.
HeBecoMocCTh 1 neperpysku.

PaBHOBecue marepuanbHOM TOYkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUVIEHHON OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TsixecTu.

Nmnynbec Ttena. M3menenune umiynbsca. Mmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHNE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cui TsDKeCTH, YIPYTOCTH,
TpeHusi. CBs3b dHEpruu U padboThl. [loTeHIManbHas SHeprus Teja, NOJAHITOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxaTol npyxuHbl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETHYECKOW AHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKON
DHEPI'UH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHUYECKOTo ABUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTel W TPAEKTOPUN ABUKEHUSI OJHOTO M TOrO XKe Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

Habmroienue nBU>KeHUs Tea Mo OKPYKHOCTH.

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

3aBUCUMOCTb YCKOPEHUS TeJa OT MAacChl Tejla U JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabGnronenue paBeHcTBa CUII IPU B3AUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umitysbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITYyJIbCa PU HEYTIPYTOM B3aUMOJICHUCTBUH.

CoxpaHeHHe UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPrUuu IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUH IIPU ABMKEHHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIErO0 paBHOMEPHOTO
JIBIDKCHUS IIIAPUKA W TEJIEKKH.

OnpeneneHue cpelaHeil CKOPOCTU CKOJBXKEHHS OpyCKa WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauaJlbHOW CKOPOCTH.

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

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpdunreHTa TPEHUs CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

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



10. Onpenenenue pabOTBl CHJIBI  YOPYrOCTH MpH  MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEIMOJABHKHOTO U MOBUKHOTO OJIOKOB.

11. 3yuyeHue 3aKoHa COXpaHEHUsI SHEPTHH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHbI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTePUCTUKH KOIeOaHUid: TIEpUoI,
4acToTa, aMIUIUTyAa. MareMaTH4ecKUil U NMpyKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPIUH MPU KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromue  koneOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBOMCTBAa MeXaHMYECKMX BOJH. IlpomonbHblE U
MonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpoCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koje0aHuii Tel MO JEWCTBHEM CHIIBI TSOKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.
HabGmronenue BRIHY)IECHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpoJ10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
JIaﬁopamopmﬂe pabomul u onvimeol.
1. OmpeneneHue 4YacTOThl M MEpUOJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KoeOaHUii MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHo/ia KojeOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpoMarHuUTHBIX BOJIH. lcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomel u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOWJIBHOTO

TenedoHa.

Pa3pnen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounmku — ceera.  IIpsAmosmHEenHOe
pactpoctpanenue ceera. 3atmeHnus ConHua u JIynsl. OTpaxenue cBera. I1nockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejaomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKE€HUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydveir B JnuH3e. OnTuueckass cucrtema (Qoroanmapara,
MUKPOCKONIa M TeJjeckoma. ['Ja3 kak onTudeckas cucrema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnekrp. OmnbiTel HpetoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XO0J Ty4der B pacCEeMBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHU# C TOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopensb riasza.

11. Paznoxxenue 6enoro cBera B CEeKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PA3HBIX IIBETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnemoBanue 3aBHCHUMOCTU yTJIa OTPAXKEHHSI CBETOBOTO Jiyya OT yrJja
naJIeHuUs.

2. M3ydeHue xapakTEpPUCTUK U300paKEHHUS MPEAMETA B TUIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yria
MaJICHUSI Ha TPAHUIE «BO3IyX—CTEKIIO».
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4. TlomydeHue n300pakeHHM ¢ TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparoiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITBI MO BOCTIPHUSATHIO LIBETA MPEAMETOB MPH MX HAOIIOACHUU Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Peseppopna u mnanerapHas Mozaenb aromMa. Mogenb atoma bopa.
Hcnyckanue u noranouieHue ceera atomoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

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

AnepHble peaknuu. 3aKOHbl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX sfep. CBs3b mMacchl M SHepruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounnku sneprun ConHua U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HaA KUBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrHexTpsl pa3JIMYHbIX Ta30B.

3. CmekTp BoAOpoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HUPYIOLIUX U3ITYUEHUH.

6. Permcrpanus n3nydeHHs! IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabGmrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HMccnepnoBaHue TpPEKOB: M3MEPEHHE DHEPTMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. W3mepenue paaroakTUBHOTO GoOHA.

IToBTOPHUTEIHLHO-00001IIAO U MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINKA MOAYJIb TIPEIHA3HAUYEH JJIsl 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 00ydarouuxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydeHUM AAHHOTO MOJIYJISI PEAIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBACTCS TOCTHKEHUE MPEIMETHBIX U
METaNpeJIMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTBh: OCBOEHUE HAyYHBIX METOJIOB HCCIEHOBAHUS



SBJICHUM TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UYECKUE
ABJICHUSI, NPUMEHAS T[OJyYEHHbIE 3HAHWA, peElaTh 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHEIE.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTep JAHHOTO pa3feiia peanusyeTcs
32 CY4€T TOrO, UYTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
MpeIaraeTcs:
Ha OCHOBE IIOJYYECHHBIX 3HAHUM pacro3HaBaTh W HAYYHO OOBSICHSTH
(dbuznYecKue SIBICHUS B OKPYKAIOUIEH MTPUPOJI€ U MOBCETHEBHON KU3HMU;
WCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEA0OBAHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE IJIA POBEPKU TUIOTE3 U MOJTYUYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATh Hay4YHbIE OCHOBBI HamOOJIe€ BaXKHBIX 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 OBPA3OBAHMUA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAIPABIICHO

Ha JIOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3ybTaTOB.

B pesynbrare nzydenus QuU3MKU Ha ypOBHE OCHOBHOTO O0IIET0 00pa3oBaHMUs

y oOyuarorierocs OyayT c(popMHUpPOBaHBI CIICIYIOMINE JTMIHOCTHBIC PE3yJIbTaThl B
YacTHu:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
buznuecKkon HaAyKu;

- IICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIEHUN OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUIN
17370978

- OCO3HAaHHME BAXXHOCTU MOPATbHO-3THUYECKUX MPUHLHUIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUSTHE ICTETHUYECKUX KAYeCTB (PU3NYECKON HAyKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSL:

- OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKM Kak MOIIHOIO HHCTpyMEHTa
NO3HAHUSI MHpPA, OCHOBBI PAa3BUTHS TEXHOJIOTMH, BaXKHEWILEH COCTaBIISIOLICH
KYJIBTYPBI;

- pa3BUTHE HAy4HOH JI0003HATEIBHOCTH, HMHTEpPEca K HCCIEIOBATEIbCKOM
NEeSATENBHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0pPOBbS W  3MOUHMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHME IeHHOCTH Oe3omacHoro oOpa3a »KHW3HK B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBui OE30MaCHOrO TIOBEJACHHUS Ha
TpPaHCHOPTE, HA JIOpOrax, ¢ DJIEKTPUUYECKUM U TEIJIOBBIM OOOpPYJOBaHUEM B
JIOMAILIHUX YCIIOBUSX;

- chOpMHPOBAHHOCTh HaBBIKA pPEeQIICKCHUU, TPU3HAHWE CBOETO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTUBHOE yyacTH€ B pEUIeHUH NPAaKTHYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alud, ToOpojia, Kpas) TEXHOJIOTUYECKOU U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIe H (PU3HUICCKUX
3HaHUM;

e - UHTEPEC K MPAKTUUECKOMY M3YUYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUsS Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM I pEIIeHUs 3a7ad B
o0JlacTh OKpy’Karoleld cpenapl, IUIAHUPOBAHHUS TOCTYNKOB M OIIEHKH HX
BO3MOJKHBIX TTOCJICACTBUHN VISl OKPY KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOrO XapakTepa SKOJOTHMUYECKUX MpOoOIeM M MyTeu ux

pelieHus;

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

e - TOTPEOHOCTh BO B3aUMOJEHCTBUU MPU BHINOTHEHUU UCCIAEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
IpYTHUX;

e - TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM duciie (popMyIupoBaTh
UJIeH, MOHATHSA, TUTIOTE3bI O PU3HUUECKUX 00BEKTaX U SABJICHUSIX;

e - oco3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00JacTH
(du3uKy;

e - IUIAHMPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHUH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBIABIISATH B3aHMOCBS3HU MTPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UUCCKUX 3HAHUMH;

e - OIEHKA CBOMX JCUCTBUU C Y4YETOM BIUSHUSA Ha OKPYKAIOIIYIO CpEIy,
BO3MOXHBIX TJIOOAJIBHBIX MMOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBOeHHS mporpamMmbl o (pH3MKE Ha YPOBHE OCHOBHOTO
oOrrero oopazoBanus y o0ydarornierocs: 0yayT copMupoBaHbl MeTanpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOINIUE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISTHBHBIC
YHHUBEpPCaJIbHBIC yUeOHbBIE JICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble JijornuecKkue 1ecCTBUSA:
e BBISBIATHD U XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHHMS TS
0000IIIeHNS U CpaBHEHNS,

BBISIBIIATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (haKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3M TPU HU3YyYEHUU (U3HUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBHIBOJBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX
(bU3MYECKUX BEJIINYUH;

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

ba3oBble ucciiegoBare/ibCKue J1eHCTBUA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MIPOBOJIUTH 1O CAMOCTOSITENIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECIIOKHBIN
(GU3MYECKUN DKCIEPUMEHT, HEOOIbIIOE HCCIEA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJIE€ UCCIIEIOBAHHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeILHO (OPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOIO HAOIIOEHUS, OTbITA, HCCIIEOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MIPEANOIO0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orbope WHPOPMAIMU WIH JAaHHBIX C yYETOM MPEJIOKCHHON yueOHOMH
(dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYI (OpMy MpeacTaBlICHUS
uHQOpMAIMU W WUTFOCTPHPOBATh peIlacMble 3a7add  HECIOKHBIMU
CXeMaMH, TruarpaMMamMu, HHOU TpauKoi M MX KOMOWHAITHSIMH.

KoMMyHuUKaTHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE I1eCTBHS:

B Xoj¢ OOCYXJCHHS y4eOHOro MaTepuajia, pe3yiabTaToB J1ab0paTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKAAEMOU TEMBbI
BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa pEIIeHWE 3aJadd M TOJICP’KaHHe
OJ1aroKe1aTeIbHOCTH OOIIEHHUS;

COIOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHUKOB
auaora, 0OHapyXKUBATh Pa3Iu4KMe U CXOJICTBO MO3UIIN;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPENICTABISATh PE3YIbTAThl BBITIOJIHEHHOTO (PU3NYECKOTO OMbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh W  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM  H
WHIUBUIYyAIbHOW paboThl MpPU PEIIEHWH KOHKPETHOW (HU3UUECKOM
poOJIeMBI;

MPUHUMATH 1IEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh JACHCTBUSA
no €€ JOCTI)KEHHIO: PACHPENeNsTh PpOJIH, OOCYyX AaThb MNPOLECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPABJICHUI0 WU KOOPJAWHUPYS CBOM JEUCTBUS C JPYyTUMU
YJI€HaMU KOMaH/bI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHmannﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYalUSX, TPEOYIOIINX
ISt perieHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NHYHBIX MMOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIMBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITh AITOPUTM pEllIeHUs (PU3NUECKON 3aaun WU
IUTaHa HMCCIIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTp().]Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEIOCTHIKCHHUS) PE3yJbTaTOB
JeSTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHWCJIE B XOJI BBHINOJHEHUS
(U3UYECKOr0  HCCIENOBaHUS WM TPOCKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HHUKIIUX TPYIAHOCTEW;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTh €05 Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OIIMOKY MPH pPelIeHnH PU3NUECKHUX 3a1a4 WU
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 C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

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

paznuuath siBiaeHus (auddys3us, TErIoBoe NBMXEHUE YACTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Mepenada JaBJICHUS TBEPABIMUA TEJIAMH, >XXUAKOCTAMH U
razamy, aTrMocpepHOoe JaBjeHUE, I[UIaBaHWE TeJ, MPEeBpaIlEHUs
MEXaHMYECKON SHEpPruu) Mo ONHCAHUI0 UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX  SIBICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MYECKHE SIBICHUS B HPHUPOJE:
MPUMEPHI IBUKEHUSA C Pa3IUYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUPOJIE, NCUCTBUE CWJIbl TPEHUS B IMPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EpHOI0 JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHue pbiO, phlyard B
TeJIe YeIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) PUBHUECKUX SIBIICHMUII;
OIMKCHIBATh MU3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBJIICHHS, UCTIOIb3YS
¢dbusnyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAKECTH, BEC
Tena, CWJIa TpEHUs, JAaBieHHe (TBEPIOro Tena, JKUIKOCTH, Tasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYeCKas pabdoTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CWIbl, KO3((UIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KUHETUYEeCKass W TMOTEHIHaTIbHAs DHEPTUsi), MPU ONHCAHUU MPABUIBLHO
TPaKkTOBaTh  (U3MUECKUH  CMBICH  HWCHOJB3YyEeMBIX  BEIWYWH, UX
0003HAaUEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJMYMHY C JIPYTUMHU BEJIMYMHAMH,
CTPOUTH TpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIMUUH;
XapaKTepHu30BaTh CBOWCTBA Tei, (U3UYECKUE SBJICHHUS W TPOIECCHI,
WCIIOJIB3Ysl MIpaBUJIa CIOXKEHUsS CUil (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBWIO paBHOBECHUs phiuara (0Joka),



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

OOBSACHATH (PU3UUECKUE SBJICHMS, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUUUHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 [EWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: Ha OCHOBE aHajIu3a
YCIJIOBHS 3a/1a4M 3alMChIBATh KPATKOE YCJIOBHUE, MOACTABIATH (PU3NUYECKUE
BEJMYUHBI B (OPMYJIBI M IPOBOJAUTH PACUEThl, HAXOJUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIECHUs 3a]a4, OLICHUBATh PEaTHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OMMCAHUH MCCIIEIOBAHUS BBIAEIATh IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb W UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaxXOJIWTh OINMOKA B XOJIe OIbITa, JeNiaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBICHUU WU
bu3HYecKuX CBOMCTB TEN: dbopMyIpoBaTh MIpOBEPSIEMbIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl TeEla,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(dPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IPYrod € HCIOJIB30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TEJ, YCIOBUU pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUA, CIEIys MPEeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKHUX BEIWYUH B BUJE



NpeUIOKEHHBIX Tabnull U TpaduKoB, JAeJaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIC H3MEpPEeHHs (U3HUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CUia TPEHHS] CKOJIBKECHHUS,
JaBJIEHWE  BO3JyXa, BBITAJIKMUBAIOIIAs CHJIa, JecTByromas Ha
HOTpYXEHHOE B JKUJIKOCTh Te€NO, KOA((ULIUEHT MOJIE3HOTO JEeHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIEeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ JabOpaTOpHbIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIINECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS! IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOINPOBOJA, TUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX ABJICHUM U HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s oOecrieueHnss 0€30MacHOCTH TpU oOpalieHuy ¢ mpudopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJICHHSI B OKPY’KaloIlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHere B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIMIO, KOTOpas SBISIETCA MNPOTHUBOPEUYUBOM WM MOXET OBITh
HEJI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JlaHUN HAYYHO-MOMYJISIPHYIO
JaUTEepaTypy  (QHU3UYECKOrO  COAEpKAHMS, CIPABOYHBIE MaTEpHAIIbI,
pecypcbl ceTu VIHTepHeT, BnaJeTh NpuéMamMi KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi UHGOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO COJEPKaHus, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOLIEHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4YeOHBIX HCCIENOBAaHUM, IPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacrpeacisiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOUIUX.

K xoHiy o0yuenus B 8 kjacce npeIMEeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

WCIOJIb30BaTh MOHSTHUA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BELIECTBA, KPUCTAIIINUECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACHIIMICHHBIM map, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JIBUTATEIIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, TPOBOIHUKU
Y IADJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE W CXKaTue, TeIulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAUYMBAHUE, KAlMJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TETI0MPOBOHOCT, KOHBEKIIHS, U3JIy4eHue),
AIEKTPU3ALMs TeJl, B3aUMOJICCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICICTBUE€ MAarHWUTOB, JCHCTBHUE
MarHUTHOTO TOJIsl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsI MHTYKITUS)
M0 ONHUCAHUI0 UX XApPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (U3WYSCKUX  SBJICHUH B
OKpY’)KarollleM MHpE, B TOM 4YHCiIe (U3UYECKUE SIBJICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHXKEHUE W KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MOa0COB, pOJdb MAarHUTHOTO TOJS JJIS KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBCHHBIC CBOMCTBA (NMPHU3HAKH) (PU3HUECKUX
SIBJICHUH;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3UYECKUE SIBJICHUS, UCTIOIb3YS
(uznyeckre BENUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIUIOTa
IJIABJICHUsI, yJENbHAs TeIUIoTa IapooOpa3oBaHUs, yJeJIbHAas TeIioTa
CropaHusi TOIUIMBA, KOADQPUIMEHT TMOJE3HOr0 JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsKEHUE, COIPOTUBIIEHUE IPOBOJIHUKA,
yAEIbHOE  CONpPOTUBIEHWE  BellecTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBAThH
¢bu3nyecKuil CMBICT MCHOJB3YEMBIX BEIUYMH, 0003HAYEHHS] U €IUHULIBI
bu3MYeCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBICHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH
CTPOEHHUS BEIlEeCTBA, NMPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa /11l yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPrud, IpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJTUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTEeMaTUYECKOe
BBIPAXKEHNUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOIO XAPAKTEPA: BBIABIISTH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYecKux
iaroB ¢ omnopod Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJauyd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUS 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl peLIeHUs 3aJadd, BbIOMpAThb 3aKOHBI W  (HOPMYJIBI,
HEoOXOoquMble Al €€ pelIeHHs, NPOBOAUTH PACUYETHl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHHIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOAOB, HCIOJNb3YSl OINHMCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IMOPsIKa
IIPOBEICHUS UCCIEN0BAaHMA, A€1aTh BBIBO/bI;

MPOBOJUTH OMbBITHI O HAOMIONECHUIO (PU3WYECKUX SBJICHUU WU
(U3HYECKUX CBOMCTB Tell (KaWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTU IpOLEcca OCTHIBAHUS U
HarpeBaHusl TMpU U3IYYEHHH OT IBETa M3JIydaromien (MOrJIONIaroNIeil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhI KUIKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJCHUCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MArHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JACHUCTBUSA
MAarHuTHOTO TMOJIA Ha NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA D3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEPsiEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHHUsS]  TEMIEpPaTrypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yNbTaThl UBMEPEHUMN C YUETOM 33aJJaHHON aOCONMIOTHOM MOrPEIIHOCTH;
MIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
ApPyrod C HCHOJb30BAaHUEM MPSMBIX HM3MEPEHHl  (3aBHCHMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOUIaJAM MONEPEYHOIO
CEUEHMSI U Y/EJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHHWs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIBHONO M NApaJIENbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIoKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yibTaThl MOJYYEHHOM 3aBHUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MUCCIIEL0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3UUYECKUX BEIMYUH (yAeJabHas
TEIJIOEMKOCTh ~ BEILECTBAa, COMPOTUBJIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBAaTh H3MEpPEHUs, COOMpATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIUUCIISITh 3HAUEHUE BEJIMYUHBL;

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

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUYECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOAUMBIE
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTUYHbIM pUCYHKaM (>KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUYECKHX
LEenel ¢ MOCIeA0BATENbHBIM U MMAPAUIEIbHBIM COEIMHEHUEM DJIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS HJIEMEHTOB JIEKTPUUECKUX LIETIEeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH NpU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh TOUCK HHPOpMALMK  (PU3NYECKOTO0 COACpKAHMUS B
HNurepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpPMALUIO, KOTOpas
SBJISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JJaHUN HayYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJAEp)KAaHMs, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetu IHTepHET, BiIafeTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHMUS,
0000mass uHOpPMALMIO U3 HECKOJbKUX HMCTOYHUKOB (DU3NUECKOTO
COlEpKaHUs, B TOM 4YHUCJIE MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3aJla4aMH, CIEIUTH 3a BBINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBbHOCTD TPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHIry o0yueHus B 9 Kjacce nmpeMeTHbIC PE3YIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATUSA: CHCTEMa OTCuY€Ta, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIKCHHMS, AehopMaIius
(ympyras, mnjgacTU4eckasi), TpPEHHE, LEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KU, 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 TOTJIONICHUs, aibda, 0eTa- U raMMa-u3IydeHus,
M30TOIIbI, SiZIEpHAsi SHEPTeTHKA;

paznuuath SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOEe IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3ByKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JI0KEHUE OEI0ro cBeTa B
CHEKTP M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3JIy4YEHHMsI) IO OMMCAHUIO UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SIBJICHUI B
OKpy>XaromeM Mupe (B TOM 4Yucie (pu3nyecKkue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIIUBBI, ABMKEeHUE MaHeT COJTHEYHOU CUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJAE, OMOJIOrMYECKOe IEHCTBHUE BHUJIUMOTO,
yabTPadUOJIECTOBOTO U PEHTTEHOBCKOTO U3JIYUYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKUE JIy4Yd, PaJUOAKTUBHOE H3IIyUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M 4eJIOBeKa), MpHU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3HUUYECKUX
SIBIICHUI;

OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nyeckue BENWYUHBI (CpEIHSsT M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMelleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CWia YNPYTrOCTH, CUja TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHUs, BEC Tela, HUMIYJIbC TeJa, HUMITYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOoJIHAasg MEXaHU4YecKash >SHEeprus,
NEPUOJ U YacToTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, NIOKA3aTelb MPEIOMIIEHUSI CPEbl), TP ONMHUCAHUU
MpaBUIBHO TPaKTOBaTh (U3UUECKUN CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUs1 M EIWHULBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSl MMITYJIbCA, 3aKOHBI OTPa)XEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOT0 U MacCOBOT'O YHCEI



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

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
[IaroB ¢ OMopod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUI,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3aJaud 3alHChIBATh KPATKOE
YCIIOBHE, BBISBISATH HEIOCTAMOIINE WA U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJUCTUYHOCTh TOJYYEHHOrO 3HaueHus (Hu3nuecKoin
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOAOB, HCIOJNb3ySl ONHCAHHE HCCIEAOBAHMS, BBIIEIATH
IpOBEpsiEeMOE  TPEINOJI0KEHUE, OICHUBATh MPABWIBHOCTh MOpPSIKA
MPOBEICHUS]  UCCIIENIOBAaHUS, JIeaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OTBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHUN WU
¢uznyeckux CBOWCTB Ten (M3y4deHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryHU, 3aBUCUMOCTH TMepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OaHUH, NPAMOJIMHENHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300paKCHUS B
MJIOCKOM 3€pKalie M CBOWCTB HM300pakeHMsl MpeAMeTa B coOuparoiien
JUH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUs, ONHUCHIBAaTH XOJ OINbITA W  €ro  pe3yjbTarshl,
(bopMyIUpOBaTh BHIBO/IBI;

MPOBOANTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAYeHUE U3MepAeMON BENMUYMHBI ((POKYCHOE pPACCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOTO IPHbOpa);

MPOBOJUTh KCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJb30BaHUEM TPAMBIX W3MEpPEHUl (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, Mepuoja
KOJI€OaHU MaTeMaTu4ecKoro MasTHHKA OT JJWHBI HUTH, 3aBUCHUMOCTHU
yrjla OTpaK€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NajJieHus): IUIAHUPOBATh HCCIIEOBaHHE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTHU
(dbu3nYecKnX BEIWYUH B BUJE TaOMUIl M IpadUKOB, J€JaTh BBIBOABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOIO MaeHUsl, KECTKOCTb MPY>KUHBI, KOADPUIMEHT
TPEHHSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuo KojeOaHWi MaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia CcOOMparoIie JIMH3bL, PaJAMOAKTHBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIIEeAYys MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAUEHWE BEIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

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

pa3inuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJENeH:
MaTepuaibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUIAHETapHas MOJelbh aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAaHUSA (B TOM YHCIE:
CIHUIOMETp, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TMEPHUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBOJHI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOAuMble (pu3MUecKue
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH M3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouieil JINH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOIO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B IMOBCEIHEBHOM
KU3HU U1l obecrieueHus: 6€30MacHOCTH MPU 0OpallleHHH ¢ IPUOopaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUs 3MIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPpOpMauu (PU3NUECKOTO COJACPKAHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYS MMOMCKOBBIN 3alpOC, HAXOIUTh



MyTU ONpEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(OpMalMU HA OCHOBE
MMEIOIUXCS 3HAHUU U JOIIOJHUTEIIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3a/IaHU HAY4YHO-TOIMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEPKAHMs, CIPABOYHBIE MaTEpHAaIbI,
pecypcsl cetu MHTEepHeT, BilafeTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MHCHbMEHHBIE M YCTHbIE COOOLIEHUSI Ha OCHOBE
MH(pOpPMAIMU W3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUA,
nyOJIMYHO IPEACTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IMPU O3TOM TIPaMOTHO  HCIOJb30BaTh  U3YYEHHBIN
NOHATUUHBIN anmapar M3y4yaeMoro paszfena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE Mpe3eHTalueil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NMPorpaMMbl Bcero oOpa3oBaTejibHbIE
e padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAKIIEr0o MUpa
bu6mmnoreka [JOK
1.1 ) - 2
M3HKE - HayKa O PHpOne https://m.edsoo.ru/7f416194
Bbub6mmoreka [JOK
1.2 o 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmmorera [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/IeHUS] 0 CTPOEHUM BelllecTBa
Bbu6nmoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
27 JIBi>KeHUEe U B3aUMO/ICCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbub6mmoreka [JOK
2.3 A 2
FPCTATHRIC COCTOAMMA BeLecTba https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHue U B3aUMOAeHCTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

3.2 HHeprus, macea, II0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Buger cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubmnoreka [IOK
’ TeJIaMH, )KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 Jlanenue xuaKoctn > https://m.edso0.1ru/7f416194
bu6mmoreka [IOK
4.3 Ammoceproe rasieHme 6 https://m.edsoo.ru/7f416194
44 JlelicTBHe )KUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnuorexa [[OK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nesn 5. PaGora n MOIIHOCTD. JHeprus
bubmnoreka [IOK
>1 Pabota u momHoCTS 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
32 HpocThie mexanu3MEL > ! https://m.edso0.1ru/7f416194
bu6mmoreka [IOK
>3 Mexanruteckas SHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 12




8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckne
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBJ1eHUs
11 C HoTBA BeLLECTRA 7 bubmuoreka [JOK
' TPOCHHUE I CRONCTRA BEI https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
1.2 Teruobsie npouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena bubmunoreka LIOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6nmoreka [IOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.edsoo.rw/7F418 1 co
bubmuoreka [JOK
2.3 MarHutibie ApaeHis 6 ! 13 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 DEKTPOMATHHTHAS HHJLYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 14.5




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpoabnsie | IlpakTuyeckne
MPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. Mexanuveckue siBJIeHUS
L1 MexaHn4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bubnuorexa [JOK
' ONHUCAHUI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 5 20 1 3
SAUMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1. 1
3 3AKOHBI COXPAHEHHS 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanu4eckue K0J1e0aHUS M BOJHBI
bu6nmoreka [IOK
2.1 M 3
CXAHMYECKHC KONCOAHMS / https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHHYECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIEKTPOMarHuTHOE TMOJIE U 6 ) bubnuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbIE ABJICHUSA




4.1 3aKoHBI PacIpOCTPAHEHHS CBETa 6 2 bubmorexa [IOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hitps://m.edsoo.rw/7f41 ada6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 3 2 hitps://m.odsoo /7641 ada6
Hroro no paszneny 15
Pa3znen 5. KBaHTOBBIE SIBJI€eHUSA
bu6nmoreka [IOK
5.1 Hcnyckanue u norioneHne cBeTa aroMoM 4 1 hitps://m.edsoo.rw/7f41 ada6
bu6nunoreka [JOK
32 CTpoenue aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
53 S nepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-0000111aI0IUIT MOTYJIb
6.1 IToBTOpenue u 06o0IIEHNE COlEPIKAHUS 9 ) bubnnoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




INIOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
mu(ppoBbIe
oOpa3oBaTesibHbIE

pecypcsl

®dusnka — Hayka o npupoze. ABneHus
puposl. OU3ndecKue sSBICHUS

1 Henensa

MeX&HI/I‘-ICCKI/IC, TCIIJIOBBIC,
SJICKTPUYICCKUEC, MAIHUTHBIC, CBETOBLIC,
3BYKOBBIC SABJICHUA

1 Henmensa

dusznyeckue BEIUYUHBI U UX
HN3MCPCHUC

2 Henens

Ypok-uccnenoanue "M3mepenue
TEMIEPaTyphl MPU TOMOIIH
YKUJKOCTHOTO TEPMOMETpPA U JaTUYHKa
TemnepaTrypsl"

2 Henend

Kak ¢usuka u gpyrue ecTeCTBEHHBIE
HayK{ U3Y4aloT MPUPOJTY.
EcrecTBeHHOHAay4YHBINH METOT
no3HaHus. Onucanne GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOAEIEH

3 genensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI: TATLHOCTD MOJIETA IIAPHKA,
MYIIECHHOT'O TOPHU30HTAJIBHO, TEM
OoJtbIrie, 4eM OOoJIbIIe BHICOTA ITycKa"

3 Henmend

Crpoenue BemiecTBa. OMBITHI,

4 penens

bu6nuoreka [JOK




JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

https://m.edsoo.ru/ff09fe0a

IJIOTHOCTH TBépI[Ol"O TCIa»

8 JIBMKeHHE 4acTHIl BEIIEeCTBA 4 Henmens bubmorera [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITH IO
9 HaOJFIOCHUIO TEIJIOBOTO PACITUPEHUS 5 "Hepenst
Tra3oBy
10 ArperaTHble COCTOSIHMSI BEILIECTBA S Henens
B3anMocBs3b MeXy CBOWCTBAMU
BEILIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U MIX bubmuoreka [JOK
11 6 Henmensa
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJBI
MexaHnueckoe ABMKCHHE.
12 PaBHOMEepHOE 1 HEpAaBHOMEPHOE 6 Henensa bubnnorexa [IOK
p P p https://m.edsoo.ru/ff0a05¢c6
JIBIJKECHHE
bu6nuoreka [JOK
13 CkopocTth. EnMHHUIEI CKOPOCTH 7 Henens
p A 1l p A https://m.edsoo.ru/ff0a079¢
14 Pacuer myTtn 1 BpeMeHU ABIDKEHUSA 7 Henens buGnnorexa [IOK
y p https://m.edsoo.ru/ff0a0ae4
HMuepinst. 3aKkoH HHEPIINM.
15 BSaPII)MOﬂeﬁCTBHC TerKaK OpUYrHa 8 Hemes buGnnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTU JBUXKEHUS TEJ
IInoTHOCTH BelecTBa. PacueT Macchl u bubmmoreka [JOK
16 8 Hegest
00BeMa Tejia 1o €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JIaGopartopHas padora «Onpenenenne
17 patop p p 9 Henena




Penrenue 3anad mo treme "IimoTHOCTH

bubmmoreka [{OK

18 9 genens
BenrecTna" & https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepUCTHKa
19 B3auMozeiicTBus Ten. Cuiia ynpyrocry. 10 Henens
3akoH ['yka
JlabopaTtopnast pabora «3yuenue
3aBUCUMOCTH PACTSKEHUSI
20 p 10 Henens
(tehopmaniun) Npy>KUHBI OT
IIPWIOKEHHON CUIIBI»
21 SBneune taroredus. Cuia TSHKECTH 11 Hengensa
CBsi3b MEX]ly CHIION TSAXKECTH U
22 maccol Tena. Bec tena. Pemrenue 11 Henens Bubmaorexa OK
' ' 8 https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna tsoxectd"”
Cua TSDKeCTH Ha TUX MJIaHEeTaX. bubanorexa IIOK
23 Py 12 Henena o
DuU3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [{OK
24 HUsmepenune cui. Jlunamome 12 Henens
p A B & https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{OK
25 Bec Tena. HeBecoMmocTh 13 Henens
8 https://m.edsoo.ru/ff0al778
Clio’)keHHe IBYX CHJI, HAPABICHHBIX
26 10 OJHOM IIPSIMOU 13 Henens bubmorexa LIOK
A . p ' a https://m.edsoo.ru/ff0ala70
PaBHonelicTBYIOIIAs CHIT
Penrenue 3amad mo teme
27 " . 8 " 14 venens
PaBHOelicTBYOIIIAS CHIT
TpeHue CKOJIBKEHUI U TPEHHE ITOKOSL. bubanorexa IHIOK
28 P R 14 Henensa 1
TpeHue B npUpoJIe ¥ TEXHUKE https://m.edsoo.ru/ff0alb9¢
JIaOopatopuas padbora «3yuenue bubanorexa LIOK
29 patop p y 15 Henensa &

3aBHUCHMOCTHU CUJIbI TPCHU A

https://m.edsoo.ru/ff0alcc8




CKOJIbKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEID

Peuienue 3aad Ha onpeneneHue

30 . N 15 Hepmens
PaBHOJIEHCTBYIOMIEH CHIIBI
Pemenne 3amau no remam: «Bec Teay,
31 «I"paduueckoe n300pakeHne CUIDY 16 nenens bubmmorexa [IOK
P Up ’ https://m.edsoo.ru/ff0alde0
«Cunpy, «PaBHOACHCTBYIOIIAS CHUID»
KonTponbhas paboTa no remam:
«MexaHnueckoe ABIKeHUE», «Macca,
32 IUIOTHOCTBY, «Bec Temay, 16 nengens
«"'paduueckoe n300pakeHne CUID»,
«CuabDy
Jasnenne. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
33 17 Henens
YBEIIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT o0béma 17 Henens bubmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMIEPATypPbl
Ilepenaua maBieHUs TBEPALIMU
35 TeJ'II;MI/I JKUIKOCTSIMHU U Ir)a:«;aMI/I 3akoH 18 Henensa bubmorexa LOK
’ ) https://m.edsoo.ru/ff0a25b0
ITackansg
aBJICHUE B )KMIKOCTH U rase, bubnuorexa IHOK
36 A . 18 Henensa 1
BBI3BAHHOE JICHCTBHUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agau nmo teme «/laBinenue B bubmuoreka [JOK
37 19 Henens
JKHIKOCTH U rase. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bu6nuoreka [JOK
38 Coo01aroruecs: CoCyabl 19 nenens
a0t ya A https://m.edsoo.ru/ff0a2970
39 I'mnpaBinuyeckuii mpecc 20 menens | bubnmoreka [IOK




https://m.edsoo.ru/ff0a3136

Manowmetpsl. [TopmHeBoi

40 . 20 menens
YKUIKOCTHBIN HAcoc
Atmocdepa 3emun. [Ipuanner
CYIIECTBOBAHUS BO3IYIIHONH O0OJIOUKH
41 3emutn. 3aBUCUMOCTb aTMOC(HEPHOTO 21 venens bubmorexa HOK
) p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI YPOBHEM
MOpst
bu6mmoreka [{OK
42 Bec Bo3nyxa. AtmochepHoe naBiieHue 21 neneins
y (bep 8 & https://m.edsoo.ru/ff0a2b5a
Hsmepenne atMochepHOTO JaBICHUS. bubanorexa IHIOK
43 P bep a 22 "enens 1
OmneiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTEL aTMOC(EPHOTO JABICHUS Bbubnuoreka IIOK
44 bep A 22 "enens 1
OT BBICOTBI HAJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepounn. AtmocdepHoe bubnuoreka IHOK
45 p p poHA bep 23 Henensd 1
JlaBJICHHUE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3aga4d mo teme
46 | 8 " 23 nenens
AtmocdepHoe naBiaeHUE
JleficTBue )KUAKOCTH U T'a3a Ha
47 MOTPYKEHHOE B HUX TEJIO 24 nenens bubmmorera [TOK
Py ) A https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JIaGopartopHas paborta «Onpeneienne
48 BLITaJII)KHBEIOLH:ﬁ CUJIEI HGP'II)CTB Tonei 24 genens bubmorexa HOK
’ Y https://m.edsoo.ru/ff0a33fc
Ha TEJIO, IOTPY>KEHHOE B KHUIKOCTH
JlabopaTopHas paboTa 1o Teme
«HccnenoBanne 3aBUCHMOCTH Beca bubmuoreka [JOK
49 25 wenens

TeNa B BOJE OT 00bEMA MOTPYKEHHOU B
KHUJIKOCTh YacTH TeJIa»

https://m.edsoo.ru/ff0a3514




50

IInaBanue Ten

25 uenens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoncTpyupoBanue apeoMeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
ompezeneHue e€ rpy3onoabEMHocTH"

26 Henens

52

Penrenue 3amaud mo remam: «IlnaBanue
cynoB. Bo3ayxonnaBanuey, «/laBnenue
TBEPJBIX TEN, JKUIKOCTEH U Ta30B»

26 uenens

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas padborta

27 uenens

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

54

MoiHocTh. EMUHUIBI MOIITHOCTH

27 uenens

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a3{82

55

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BHUBAEMOU MPH MOABEME
o jectaure"

28 uenmens

56

[IpocTeie MexaHU3MBbI. Phryar.
PaBHOBecue cui Ha pbluare

28 "Henens

57

KonTponbhas pabota no teme
«JlaBneHue TBEPAbIX TEN, JKUIAKOCTEN U
ra3oB» / Becepoccuiickast mpoBepouHas
pabora

29 uenens

58

Pesepaublit ypok. Pabota ¢ Tekcramu
o Teme «JlaBnenue TBEPABIX Tell,
KUJIKOCTEH U ra3oBy» / Beepoccwuiickas
npoBepoyHasi pabota

29 uenens

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuKe, OBITY U IPUPOJIE.
JlabopaTtopHas pabora «McciaenoBanue

0.5

30 Henensa

bubmnoreka [IOK
https://m.edsoo.ru/ff0a478e




YCIIOBUI paBHOBECHUS pblYara

60

Pemenue 3aa4 1mo Teme « Y CIIOBUSA
paBHOBeCI/IH pmqara»

30 Henens

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimenT monesHoro neicTBus
mexaHu3ma. JlaboparopHnas pabota
«3mepenne KIIJI HaknoHHOM
TUTOCKOCTHY

0.5

31 wenensa

62

Pemenue 3agau no reme "Pabora,
MottHocTh, KIT1"

31 Henmens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnuueckas OHCPI'U:.
Kunernueckas u INOTCHI MaJIbHAasA
SHEPIHUsA

32 Henens

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUS] MEXaHUYECKOM
SHEPTUU

32 "enensa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 1O TEME
"OKCHepUMEHTAILHOE OIpeieIeHHE
N3MEHEHHS KWHETHYECKON 1
MOTEHIUAIBHOW SHEPTUH NPH
CKaThIBAaHUM TeJIa 110 HAKIIOHHOH
IJIOCKOCTH"

33 Henens

66

Kontponbhas pabota no teme «Pabora
Y MOLTHOCTb. DHEPTUs»

33 Henensd

67

PesepBHeIit ypok. Pabota ¢ TekcTamu
o teme "MexaHudeckoe JABMKeHue"

34 uenensa

bubmmoreka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepBHeliit ypok. Pabota ¢ Tekctamu
no Teme "Pabota. MomHOCTb.
Oneprusa"”

34 yenens




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

12




8 KUIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoxka Kontpoubnbie | IIpakTnueckmue | H3y4eHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s
pecypcebl
OCHOBHBIE TIOJIOKEHHS] MOJIEKYJISIPHO-
1 KHHETUUECKOM TEOPHUHU U UX OIILITHBIE 1 1 Henmensa buGnnorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1 1 Henens
Mopenu TBEPOTO, KUJIKOTO U bu6mmoreka [IOK
3 . 1 2 Henend
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHEeHHE CBOMCTB TBEPAOTO,
YKUJIKOTO 1 Ta3000pa3HOT0 COCTOSTHUI
4 . 1 2 Henend
BellleCTBa Ha OCHOBE ITOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOpUH
5 Kpucranmuaeckue u amopdHbie Tena 1 3 "Hepens bubmorexa HOK
p P https://m.edsoo.ru/ff0a5800
CmauuBaHuE U KanUWJUISIPHOCT. bubnuorexa [JOK
6 1 3 Henens
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacImperHne U cKkaThe 1 4 penens bubnmorera [TOK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUKECHUS 1 4 genensa
JaCTHI]
Buayrpennss saeprusi. CriocoObl Bubnnoreka [IOK
9 yIp p N 1 5 Henmend 1
U3MEHEHUS BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 5 Hedens bu6nunoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "[IpakTrueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bubmmoreka [{OK

11 6 Henens
BELLECTB U MAaTEPUAJIOB B LENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuecTBo TemIoTel. Y nenpHas 6 Hexems bubnnoreka [IOK
TETIIOEMKOCTD A https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. 7 Henens bubnmnoreka [JOK
TennooOMeH U TEeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa

14 "UccnenoBanue sBieHUs 7 Henens bubmuoreka [JOK
TETI000MEHA MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuet konuvecTBa TEIUIOTHI,

15 HEOOXOJUMOTO ISl HATPEeBaHUS Tea 8 Henens
U BBIJICISIEMOTO UM TPU OXJTKICHUH

16 JlaboparopHas pabdota "Onpenenenue 8 Hexens bubnuoteka [JOK
yIEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa 9 Henes bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[LnaBnenue u oTBEpACBaHUE Eu6 LIOK

HOJIMOTEeKA
18 KPUCTAJUIMYECKUX TEJ. Y IeJIbHas 9 nenens
https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIaBJICHUS

19 JlabopatopHas pabota "OnpexneneHue 10 Henes bub6nuorexa [IOK
YAEJIbHON TEIIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIMSL. 10 Hexens bubnuoreka [IOK
Hcnapenue s https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenbHas Temiora 11 Hepensa | Bubmmoreka [IOK




napooOpa3oBaHUs U KOHJCHCALIUH.
3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUS
OT aTMOC(EpPHOTO J1aBICHUS

https://m.edsoo.ru/ff0a786c¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Omnpenenenne

OTHOCHUTEILHOH BIAXXHOCTH BO3yXxa"

11 genensa

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

23

Pemenue 3anau Ha onpeneneHue
BIIQYKHOCTH BO3/yXa

12 Henens

24

[IpuHIHIB pabOTHI TETIIIOBBIX
neurareneif. [laposas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUS

12 Henensa

25

KIIJI TenmoBoro aBuraTes.
TennoBele ABUraTeIN U 3alldTa
OKpPY’KaroIle cpe/ibl

13 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKoH COXpPaHCHHA U IIPCBPAIICHUSA
OHCPI'UH B TCINNIOBBIX IMMPpOHECCax

13 "Henensa

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe ""TeryoBbIe ABICHUSA.
N3MeHeHune arperaTHbIX COCTOSHUI
BemecTna”

14 wenens

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

28

KonTponbhas pabota no teme
"TenoBele ABIeHN. V3MeHeHNEe
arperaTHbIX COCTOSIHHM BemecTa"

14 wenens

bubmnoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzanus Ten. [[Ba pona
IIEKTPUIECKUX 3aPSIOB

15 Henens

30

Ypok-uccnenoBanue "IneKTpu3anusl
TN UHAYKIUEW U IpH
CONPUKOCHOBEHUH"

15 Henensa




B3anmoneiicTBrue 3apsSKEHHBIX TEI.

bubmmoreka [{OK

31 16 Henenst
3akon Kynona A https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
Hamnpsi>keHHOCTB AIEKTPUYECKOTO bubnuorexa [JOK
32 P P 16 nenens 1
nons. [puHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEH
Hocurenu snektpuyeckux 3apsjios.
33 DneMeHTapHsblIil 3apsia. CTpoeHue 17 nenens
aToma
[IpoBOAHMKY U ANDIIEKTPUKHU. 3aKOH bubmmoreka [{OK
34 POBOA g P 17 nenens 1
COXpaHEHU JJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
Pewienue 3a1au Ha mpuMeHeHUE bubnmoreka [IOK
35 R 18 Henens
CBOMCTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUSA €T0
36 cyuiectBoBanus. ICTOUHMKH 18 Henens bubmorexa HOK
yu ' A https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JleMcTBHUS DIIEKTPUUECKOTO TOKa 19 Henensa bubmorexa LOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictere
38 3JIEKTPUYECKOTO MOJI1 Ha MPOBOIHUKU 1 19 Henensa
U TUBJIEKTPUKH"
DNIEeKTPUYECKUIA TOK B METAJIIaX, bubnuorexa [JOK
39 20 Henens
JKHJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
DJeKTpuyecKas ernb U €€ COCTaBHbIC
40 P 20 nenens
4acTH
Cuna Toka. JlaboparopHnas pabota
" bubnmnoreka [JOK
41 N3mepenue u peryaupoBaHUue CUIIbI 0.5 21 nenens

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIIEKTPUYECKOE HAPSIKEHHUE.
BoasT™metp. JITabopaTopras pabota

bu6mmorexa [IOK

42 0.5 21 "Henens
"M3MepeHne u peryaupoBaHue https://m.edsoo.ru/ff0a%e14
HanpspkeHus"
ConpoTuBIIEHNE IIPOBOIHUKA. bubanorexa LIOK
43 p poBOZ 22 "enens 1
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
DJIEKTPUUYECKOT'O COMIPOTUBIICHUS Bubnuoreka IIOK
44 p P 1 22 Henens 1
MPOBOJHUKA OT €r0 JJIMHBI, TTOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYeHUs U MaTepuasa'
3aBUCUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akod OMa UIs ydacTka 23 Henens buGnnorexa [IOK
p ’ y https://m.edsoo.ru/ff0aa44a
LEnU
JlaGoparopHas paboTa
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI
46 TOKa, UAYILIETO UePE3 PE3UCTOP, OT 1 23 Henensd bubnmnorexa [IOK
- MY pes p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPa U
HanpspKeHus Ha pesucrope”
[TocienoBaTenbHOE U ITapaIIeIbHOE
47 a p 24 uenens
COEIMHEHMS IPOBOJHUKOB
JlaGopaTtopHnas padora "IIpoBepka
IIpaBUJIa CIOKCHUS HAIPSHKEHUN IIPU bubanorexa IIOK
48 P P P | 24 wenens 1
[OCJE0BATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopon”
JlaGopaTtopHnas pabota "I[IpoBepka
npaBujia JUISL CUJIBI TOKA IIPpU bubanorexa LIOK
49 p a p 1 25 wenens 1

napajuieIbHOM COeTMHEHUN
pe3ucTopon”

https://m.edsoo.ru/ff0aadle




Pemienue 3a1a4 Ha MpUMEHEHUE

50 3akoHa Oma [y pa3IndHoro 25 menens bubmmorera [TOK
A p A https://m.edsoo.ru/ff0aaf8a
COCTMHECHHUS TIPOBOTHUKOB
PaboTa 1 MOIIHOCTE AJIEKTPHUUECKOTO bubnuorexa [JOK
51 26 Henens
Toka. 3akoH Jxoymns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Onpenenenue
52 a60TpLI u Il?/[OHlIrII)OCTH 3JIeKTqueCK0r0 26 wenens buGnnorexa [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUeCKUe IENH U MOTPEOUTETN
53 DJIEKTPUYECKON DHEPTUU B OBIT 27 Henens bubmorexa LOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
ITocTossHHBIE MAarHUTEI, UX
54 . 27 Hepens
B3aUMOJIEUCTBHE
Vpok-uccienosanue "M3yueHne bubanorexa IIOK
55 P . Y " 28 nenens a
MOJICH MOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarautHoe moiie. MargutHoe 1oe
56 3eMJIM U €ro 3HaueHHe U JKU3HU Ha 28 Heneins bubmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHUE 3apsibl.
57 3apsoKEeHHBIE Tea U UX 29 wenens bubmorexa LHOK
p . . & https://m.edsoo.ru/ff0abd2c
B3auMoaencTeus. I10CTOAHHBIN
AJIEKTPUICCKUN TOK"
KonTponbHas padbora no teme
"DIEeKTpUUECKUE 3apsLabl.
P PAA bu6mmoreka [{OK
58 3apsKEHHBIE TENA U UX 29 nenens

B3aumojiercTBus. IlocTOSHHBIN
anekTprueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoyHas paboTa

59

Pesepublit ypok. Paborta ¢ Tekcramu
no teme "[locTostHHBIM
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

30 Henens

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

60

OmneiT OpcTena. MarauTHoe nose
AIIEKTPUYECKOr0 TOKa MaruHutHoe
IMOJIC KaTYIKN C TOKOM

30 Henens

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHne IeKTPOMarHuToB B
texHnuke. Jlabopatopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
0JIs1 Ha MPOBOJIHUK C TOKOM"

0.5

31 Henens

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DJEeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnionb3oBanue
AJIEKTPOBUraTeNeil B TEXHUYECKUX
YCTPONCTBAaX M HA TPAHCIIOPTE.
JlaGoparopHas paboTa
"KoHCTpynpoBaHUE U U3yUYEHHE
paboTHI AnneKTpoABUraTess"”

31 Henens

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

63

OneiTel @apanes. 3aKoH
JJEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuno Jlenna

32 Henens

64

Onektporereparop. CrocoOs
MOJTyYEHUS IIEKTPUIECKOW YHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

32 "Henens

65

[ToaroToBKa K KOHTPOJIBHOM paboTe

33 genensa




1o TeMe "DIIEKTPUYECKUE U
MarduTHbIE BiIeHUS"

KonTponbhas pabota no teme

" bubnuorexa [JOK
66 BHeKTp'I:meCKHe 1 MarHUTHEIE 1 33 Henens hitos://m.odsoo ru/fach 14
SIBIICHUS
67 PesepsHblii ypok. Pabora ¢ Tekcramu 1 34 wenens bu6nuoreka [IOK
no teme "TernoBbie siBIeHUS" https://m.edsoo.ru/ff0accSe
68 Pe3epBHI:Iﬁ ypok. Pabora ¢ TCKSTaMH 1 34 Hexens
1o TeMe "MarHuTHbIE SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOTPAMME




9 KUIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kountposasnbie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI e padoThI
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHast TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsIMOJIMHEWHOE 1 bubnuotexa [JOK
JIBUKECHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsMOIMHENHOE

4 nBrkeHne. CpeHss 1 MTHOBEHHAas 1
CKOPOCTb

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE 1 bub6muoreka LIOK
JBYDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBH)KEHUS. 1
I'padux ckopocTu
JlaGopatopHas pabota "Onpenenenue

7 YCKOpEHHS Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABIXKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM Tu10cKoCTH"

2 CBob6oauoe nagenne tei. OnbITh 1
lanunes

9 PaBHOMEpHOE JBHKEHUE 10 1 bu6mmoreka [IOK
okpy:xHocTH. [lepron u yactora https://m.edsoo.ru/ff0ael76




obparmenus. JInaeitHas u yrioBas
CKOpPOCTH

10 LlenTpocTpemMuTENbHOE YCKOPEHHE
1 ITepssiit 3axk0oH HproToHa. Bektop bubnuorexa LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuorexa [IOK
PaBHOpelicTBYIOIIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HerotoHa. bubnuotexa [JOK
Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3amau Ha mpuMeHeHNe bubnmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka ngs?;z?:é(;grou/lﬁmaecﬁ
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaboparopHas pabota «Onpenenenue bubnmnoreka [JOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnmorexa [JOK
18 Cuna Tpenna https://m.edsogru/fanﬂ 38
19 Pemenne 3agau mmo teme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpeznenenue bubnuorexa [IOK
K03(umeHTa TpeHus CKOIbKeHHUs" https://m.edsoo.ru/ff0af8be
Pemrenne 3agau mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuia bubnmorexa LHOK
" https://m.edsoo.ru/ff0atb8e
TpEeHUs
22 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
MmaaeHUs
VYpok-koHpepeHuus "JIBrmxeHue Tein
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"
Pemenue 3agau mo teme "Cuna Eub 10K
nOInoTeKa
24 TSHKECTH Y 3aKOH BCEMUPHOTO
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
25 IIepBast kocMu4ecKas CKOPOCTb. bubnuorexa LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBEeCHE MaTepualibHOI TOUKH.
AGCOTIOTHO TBEPAOE TETO. BuG 110K
R HOINOTEKA
26 PaBHOBecue TBEpIOTO TENA C© hitps://m.ed IE0afe36
S://1M.€dS00.14, ale
3aKpEIUIEHHOM OChIO BPAILICHHUS.
MowmenT cunsl. LienTp TsxecTn
PaBHOBEeCHE MaTepUaIbHOI TOUKH.
AOGCONIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa ¢
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmeHnT cuisl. LienTp TsxecTn
73 Pemenwne 3agau mo teme "MoMEHT bubmanoreka [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTE MO Eub 110K
nOInoTEKA
29 TeMe "MexaHHYeCKOe IBUKEHUE.
B . | https://m.edsoo.ru/ff0b0408
3aMOJIEHCTBUE TEI
Kontponbhas paboTa no teme Eub 110K
nOInoTeKa
30 "MexaHn4ecKoe ABMKCHHE,

Bzaumonerictue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnyinbce Tena. UMiynbe cuibl. 3aK0H

bubmnoreka LIOK

31 cOoXpaHe ca. Y oe
XPAHCHIA HMIYJIbCa. STIPYToe 1 https://m.edsoo.ru/fi0b07fa
HEYTNPYroe B3auMOo/IeiiCTBIE
1 Pemenne 3anau mo teme "3akoH Bbu6mmorexa [JOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-konpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nmoreka [JOK
34 Mexanunueckasi paboTa ¥ MOIIHOC
RAmH % paboTa i MOTIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0dbS
JlaboparopHas pabota «Onpenenenue
16 paboThI CUJIBI TPEHUS TIPH
pPaBHOMEPHOM JIBIXKEHUH TeJia 10
TOPU30HTAILHON MOBEPXHOCTH
17 CBs13b 2HEprUM U PadOTHI.
[ToTenumanpHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KUHETUYECKON YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKE
40 JlaboparopHas pabota «3ydenue bubnunoreka [JOK
3aKO0HA COXPAHEHUS SHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBMIKEHUE U €TI0 bubnuorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojacoaHus. bubmnoreka LJOK

BBIHy)KI[CHHBIe Konebanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0




43

MaremaTuuecKuid U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaebaHuil OT KECTKOCTH
IIPY>KUHBI U MacChl Ipy3a»

Bbu6moreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXAHUYECKUX KOJICOaHUSIX

46

JlaGopatopHas pabota «OnpeneneHue
YaCTOTHI U MIepHOJia KoieOaHuH
MIPYKUHHOT'O MasiTHUKA»

bubmuoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEproJIa KOJIeOaHMi
rpy3a, OJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomospHbIC 1
MOTICPEYHBIC BOJIHBI

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

49

Ypok-koHpepeHnus "Mexanndyeckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckye BOITHBI"

50

3Byk. PacnipocTpanenue u otpaxkeHue
3ByKa

51

Ypok-uccienoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'pomKoOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC

53

Ypok-koHpepeHus "YnbTpa3ByK 1

bu6mmoreka [IOK




nH(}pa3BYK B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJILHOM paboTE MO

bu6mmorexa [JOK

54 TeMe "3aKOHBI COXPAHEHUS.
P . https://m.edsoo.ru/ff0b2510
Mexanudeckue KojaeOaHusi U BOJHBI
KonTponbhas padbora no teme
55 "3aKoHbI cOXpaHeHusl. MexaHn4eckue
KOJI€OaHUS ¥ BOJIHBI"
56 DNEeKTPOMarHuTHOE MoJIe. bubnuoreka [IOK
ONEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBsI3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JAJIMHBI AJIEKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
61 Ckopoctb cBeTa. BonHoBBIE CBOIICTBA Bubmmorexa LIOK
Th CBeTa. BOTHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. I[IpsMonuneitnoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS Bu6mmorexa [IOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
63 3aKOH OTpa)X€HUsI CBETa. 3epKaia. bubmuorexa [JOK

Pemenue 3amau Ha IMPUMCHCHUC

https://m.edsoo.ru/ff0b38c4




3aKOHa OTpa’KCHUA CBECTA

[Ipenominenue cBera. 3aKkoH

bu6mmoreka [JOK

64 [IPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TosHOE BHYTpEHHEE OTpAKEHHUE CBETA.
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO ftlffsj:l/ljr?:;sigrou/lff% 3c5¢
OTpPaXEHUS B OIITHYECKUX CBETOBOAAX
JlaGoparopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJjia IPeTOMICHUS
CBETOBOTO JIy4a OT yIJIa MaJIeHus Ha
rpasuue "Bo3nyXx-cTekno""
Ypok-koHpepenuus "Vcnonp3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzbl. OnTHYecKas cuja JIMH3BI hitps:/m.edsoo.ru/f0b3 e
N bubmuoreka [{OK
69 IMoctpoenne n300pa>keHHi B JIMH3aX hitps://m.edsoo. ru/ff0bddda
JlaGopatopHas pabota "Onpeznenenue
70 (hOKYCHOTO PACCTOSIHUS M ONITUYECKOM bubmmorexa [JOK
R g https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnuotexa [JOK
JMH30BBIEC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "Jleh ekt
3penus. Kak coxpanutsb 3peHue"
74 Pa3znosxenue 6emoro cBeTa B CIIEKTP. bubmuorexa [JOK

Onritel HetoTona. Cnoxxenune

https://m.edsoo.ru/ff0c0f4c




CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

JlabopaTtopHnast pabota "OMBITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETa B CIIEKTP U

75 BOCIIPHSTHIO IIBETA IIPEAMETOB IIPU HX bubmorera [IOK
P P P https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 [[BETOBbIE
¢bunabTpe"
VYpok-nipaktukyM "BoiaHoBbIE
76 CBOIICTBa cBeTa: quUCHepcus,
uHTEepepeHns u rudpaxus”
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnorexa [JOK
MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozens aroma bopa
HcnyckaHnue v MOrjaomieHue cBeTa
. bu6mmoreka [IOK
79 aroMoM. KBantbl. JInuHeituarsie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-npaktukym "Habmrogenune bubnmorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTHBHOCTE U €€ BHIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
%) Crtpoenue atomMHOrO0 sipa. Hykinonnas bubnmorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpAILICHHUS. bubnuoreka LIOK
N3oTornsl https://m.edsoo.ru/ff0clal4
’4 Pemenue 3aga4 o teme: bubmuorexa [JOK
"PanuoakTuBHbIC peBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [Iepuon nonypacnazna




Ypok-koupepennus "PagnoakTuBHbIC

86 U3JIYUEHUS B IPUPOJE, MEIUIINHE bubmorexa LHOK
Y | PHPOZE, ’ https://m.edso0.ru/ff0c2126
TEXHHUKE

87 SnepHbie peakiuu. 3aKOHBI

cox paHeHII/:ﬂ 3apsIIOBOTO X MacCOBOTO bubmorexa [JOK
P p https://m.edsoo.ru/ff0c1c58
qUCeN

28 DHeprus CBA3U aTOMHBIX sifiep. CBs3b bubnmnoreka [JOK
MAacCChI ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "SAnepHeie
peakun"

90 Peakuuu cuHTE3a M JE€TCHUS SIAED. bu6mmoreka [IOK
Ucrounuku sHeprun CoisiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

01 sHepreTuka. JleicTus
PaAMOAKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJILHOU padoTe 1Mo
Teme "DIeKTPOMarHuTHOE ToJIe. bubmmorexa [IOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbI€ siBieHUS"

KonTponbHas padota no teme
93 "DJIeKTPOMarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBbIC sBIICHHS"
94 [ToBTOpenue, o6o0IICHNE.
JlabopaTopHbie pabOTHI 1O Kypc bubmmorexa [IOK
| p pu p | ypey https://m.edsoo.ru/ff0c245a
B3anmoneiicteue Ten
95 [ToBTOpenue, 0606menue. Pemenue bubnmoreka [JOK




pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnoBsie mpouecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, 06061meHue. Peenue

96 AaCYETHBIX M KAYECTBEHHBIX 3aa4 I10 1 Eubmorexa OK
p A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerutoBeIX ABUTaTemei"
[ToBTopenue, o600mmenue. Perenne
97 aCUEeTHBIX U KaueCTBEHHBIX 3aJ1a4 110 1 Eubmiorexa OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycraHOBOK"
[ToBTOpenue, 06o0ICHNE.
98 JIaGopaTopHsbIie pabOTHI IO KyPC 1 1 Bubmorexa OK
| patop p | ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE IBIECHUSI
[ToBTOpenue, o606menue. Pabota ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHKE
[ToBTOpenue, o606meHue. Pabora ¢
100 tekctamu 110 teMme "Konedauus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIC 1 bubnmorera [TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606meHue. Padora ¢
102 TekcTaMmu 110 TeMe "KBanroBsas u 1
anepHas ¢uzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




INPOBEPAEMBIE ITPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATUSA

1.2

pasinyaTtb SABJICHHA II0 OMHMCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (PU3MUCCKUX SIBICHUHA B
OKpY’KalollleM MHUpEe, B TOM 4Hclie (U3NYEeCKHe SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIEIAThH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUIN

1.4

ONHMCHIBATh W3YYCHHBIC CBOWCTBA TeN W (DM3WUSCKUC SIBJICHUSA,
UCTIONB3ys (U3MYECKHE BEJIMYUHBI, IPH OMHUCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUW CMBICI HCIONB3yeMbIX BEIHYWH, WX
0003HAUCHUS ¥ €IUHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEIMYMHY C JAPYTUMHU
BeJIMYMHAMH, CTPOWTH TpaUKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/IBI/I‘ICCKI/IX BCJINYHNH

1.5

XapaKTCpPU30BaATh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa MW  3alliMCbiBaTb €ro MaTrCéMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PM3MUECKUE SBICHHSI, TPOIECCHI U CBOMCTBA Tell, B TOM
9yyclie U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATL MNPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTMYECKHMX IIaroB ¢ omopod Ha 1 — 2
M3YYECHHBIX CBOMCTBA (DM3MUYECKUX SBIEHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pemarbh pacu€THble 3a7a4ud B 1 — 2 NEWCTBUS, UCHOJB3Ys 3aKOHBI U
(dbopMyIIbl, CBsI3BIBaIONNE (DM3UUYECKHE BETUYUHBI: HA OCHOBE aHaJH3a
YCJIOBUA 3aJa4dMd  3allUMCbIBaTb KpPATKOC YCJIOBHEC, IIOACTABJIATH
¢buznyeckre BeIUYUHBI B POPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTH
CIIPaBOYHBIC NTAaHHEBIC, H€O6XOI[I/IMBIG IJId pelICHUsA 3aaa4, OUCHHUBATDH

PEATUCTUYHOCTh MOTYYECHHON (PU3UUECKOM BETNUMHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU TTOMOIIA
(bI/IBI/I‘-IeCKI/IX MCTOAOB, B OIIMCaHHMH HCCICAOBAHHA  BBIACIATH
MpOBEpsIEMOE  TPEANOJoKeHue  (TUMOTEe3y),  pas3auyarh U
HMHTEPIPETHPOBATh MONYYCHHBIH pPe3yJabTaT, HAXOAWUTh OIIMOKH B

XOJ€ OIIbITa, A€JaTh BBIBOJBI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOAMTH OMBITHl 1O HAOMIOAEHUI0 (U3NYECKUX SBICHUM WiIH
¢usnueckux  cBOMCTB  Ten:  (OpMyIUpoOBaTh  MpOBEpsSEMbIe
NPEINONOKEHUs, CcoOMpaTh  YCTAaHOBKY M3  INPEAJIOKECHHOTO

O60py,Z[OBaHI/ISI, 3aIIMChIBAaTh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBObI

1.10

BBITIOJIHAT TIPSIMBIE M3MEPEHHsI C HCIIOJIB30BAHUEM AHAJOTOBBIX MU
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATh TOKa3aHUS NMPHUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOW TTOTPENTHOCTH U3MEPEHUI

IPOBOJUTh  MCCJIEIOBAHME  3aBUCUMOCTH  OIHOH  (HU3MYECKOil
BEJIMYUHBl OT JPYrol C UCIOJIb30BAHUEM MPAMBIX HW3MEPECHUM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4E€OHOIO MCCIIEJOBAaHUsS, COOMPATh
YCTaHOBKY U BBIINOJIHATH U3MEPEHHUs, CIENys PEUI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI] ¥ IpadUKOB, AeaaTh BHIBObI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC H3MEpPEHUS (DU3UYCCKUX BEIWYHH, CICHYs
MPeJIOKEHHOW MHCTPYKIIUU: TPU BBHIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIUUCISATH 3HAUYEHHE HMCKOMOMU

BCJIIMYHUHBI

1.13

coOmrolaTh MpaBWia TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1abopaTOpHBIM 000pyT0BaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JEHCTBUS TPUOOPOB U  TEXHUUYECKHX
YCTPOICTB, XapaKTepu30BaTb MPUHLUINBI JEUCTBUS M3YUYCHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C TMOMOIIBI0 UX ONMHUCAHWS,

WCHOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBJICHUH U




HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTE TPHUMEPHl (HAXOauTh HWH(MOpMAIMIO O TpuUMepax)
MPAKTUYECKOTI'0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUHM B IOBCEIHEBHOM
KU3HM 171 oOecrieueHHsi 0€30MacHOCTH TMpU  OOpalieHuud ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHUS 3/IOPOBBS U

coOJII0ICHNS HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKpY Katollel cpee

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MHpoOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3a/laHHBbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M NyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIIENATE MH(OpMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIO0JIb30BATh pu BBITIOJTHEHUH yueOHBIX 3a/1aHui
Hay4YHOIIOIYJIIDHYIO ~ JIUTeparypy  (pu3uyeckoro  copepkaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu HTepHeT, Bnanersb
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMaLUn

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

C03/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHUKOB WHPoOpMauu (PU3UIECKOrO
coliep>KaHusi, B TOM 4ucie MyOiInyYHO JeNaTh KpaTKhe COOOIIEHHUS O
pe3ylnbTatax TPOEKTOB WM YyYeOHBIX HCCICIOBAaHUA, TPU ITOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bI/I3I/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

IIPY BBIMIOJTHEHUN YYEOHBIX MPOEKTOB M MUCCIEAOBAHUNA pacHpeaesaTh
00513aHHOCTH B TPYyIIE€ B COOTBETCTBUU C MOCTAaBICHHBIMU 3aJauyaMu,
CIICIUTH 3a BBINOJIHEHHWEM IUIaHA JEWCTBHM, aJE€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEITEIbHOCTb TIPYMIbI, BHICTPAaUBATh
KOMMYHHUKATUBHOE B3alMMOJEICTBHE, Y4YUTBIBAs MHEHHUE

OKPY>KaOIINUX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJBb30BaTh IIOHATHA




1.2

pasinyaTtb SABJICHHA II0 OMHMCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

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

1.3

pacro3HaBaTh TPOSIBIICHHE HM3YYCHHBIX (PU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHUpEe, B TOM 4Hclie (U3NYEeCKHe SBJIECHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONHMCHIBATh W3YYCHHBIC CBOWCTBA TeN W (DU3WUSCKUC SIBJICHUSA,
UCTIONB3ys (U3MYECKHE BEJIMYUHBI, IMPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HCIOJIB3yeMBIX  BEIIMYUH,
0003HAUCHUS ¥ €TUHULIBI (PU3NYECKUX BEIIMYNH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYyTUMHU
BeJIMYMHAMH, CTPOWTH TpauKu  HW3YyYEHHBIX  3aBUCUMOCTEH

(I)I/IBI/I‘ICCKI/IX BCJINYHNH

1.5

XapaKTCpPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U IPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMyHI/IpOBKy 3dKOHa M  3alliMCbiBaTb €ro MaTrCéMaTH4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATH (PU3NYECKHE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATh NPUYIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0bsicHeHHe u3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 | — 2 HM3y4YeHHBIX CBOMCTBA

(bI/I3I/I‘-ICCKI/IX HBHCHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTHU

1.7

pemiaTh pacy€THbIe 3a1aud B 2 — 3 JEUCTBUS, UCHOJb3Yys 3aKOHBI U
(hopMyIibl, CBS3BIBAIONTNE (DU3NIECKUE BEIMUYUHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 33/1a4¥l 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK
JaHHBIX IS PEUICHHs 3aJadd, BBIOMpPATh 3aKOHBI M (OPMYIIHI,
HeoOxXoauMble ISl €€ pelIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIYUYCHHOC 3HA4YCHUC (1)I/I3I/I‘-I€CKOI71 BCJIIMYNHBI C MU3BCCTHBIMU

JaHHbIMHA

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO pPELIUTh MPU TOMOIIH
(U3HYECKUX METOOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIICIATh
MPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh MPABMWIHLHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACIIaTh BBIBOIABI

1.9

INpOBOAWUTL OIIBITHI IIO Ha6J'IIO,Z[CHI/IIO (pI/I3I/I‘ICCKI/IX SIBIICHUI WK

(U3MYECKUX  CBOWCTB  Tel:  (OpMynIHpoBaTh  TPOBEpPSEMbIC




MPENIoJIOKEeHNs, coOUpaThb  YCTAHOBKY M3  IPEIIONKEHHOIO

O60py,[[0BaHI/IH, OIIKMChIBATH XO OIIbITa U (pOpMyJ'IPIpOBaTB BBIBObI

1.10

BBIIIOJIHATBH IIPSMBIE M3MEPEHUS C HUCIOJIB30BAHUEM aHAJIOrOBBIX
puOOPOB U AATYUKOB (PU3UUECKUX BEIUYUH, CPABHUBAThH PE3YJIbTAThI

M3MEpEeHUi ¢ y4€TOM 3a1aHHOM a0COIOTHOM MOTPEITHOCTH

MPOBOAWTHh  HCCIEOBAHWE 3aBUCUMOCTH  OIHOW  (PU3UUECKOU
BEJIMYUHBI OT JPYrol C MCHOJb30BAaHUEM TMPSMBIX H3MEPEHUM:
IUTAHUPOBATh HCCIIEJIOBaHHE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEeHUs, CIeAys MpeaoKEHHOMY  IUTaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOMUIl U rpaduKoB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE  HM3MEPEHHS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TpPEeANOKEeHHOW HWHCTPYKLUMU, M  BBIYUCIATH 3HAYEHUE

BCJINYHHBI

1.13

coOnrofaTh IMpaBWia TEXHUKH Oe30macHOCTH THpu  paborte ¢

n1a00opaTOpHBIM 000pyT0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JIEHCTBUA HW3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX OIMCAHUA, HCHOJIb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABICHUA U HEOOXOJUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTHIC TCXHUUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/IGOpBI o CXeMaM N CXCMATUYHbBIM PpUCYHKaM, COCTABJISAATH CXCMBbI
QJICKTPHUICCKUX I_IGHGP'I C TMOCJICHAOBATCIIbHBIM W  IapaJlJICIIbHBIM
COCAUMHECHNUEM DJICMCHTOB, pasindas YCIIOBHBIC 0003HaYCHUS

9JICMCHTOB JJICKTPUICCKUX nenei

1.16

NPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(OpPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HM i1 obecriedeHus O€30MacHOCTH TpH  OOpallleHHH C
puOoOpaMy U TEXHUYECKUMH YyCTPOWCTBAMU, COXPAHEHUSI 3/J0POBbS U

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

1.17

OCYILECTBIIATh MOUCK MH(OpMaK GU3NIECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE WMEIOIIUXCS 3HAHUW U IYTEM CpaBHEHUS
JONOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATh HMH(DOPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEUMBON MIIM MOXKET OBITh HEJOCTOBEPHOM




1.18

UCIOJIb30BAaTh IPH  BBHIMOJIHEHUHM YYEOHBIX 3aJlaHUil  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOrO COJepKaHus, CIPaBOYHBIE
MaTepuaibl, pecypchl ceTh VIHTepHeT, BiageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
000011asi “HGOpPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEp’KaHusl, B TOM YHCIE MyOJIMYHO NPEICTABISTH PE3yJIbTaThI
MPOCKTHOM WJIM HCCIICIOBATCIIbCKON  JICATEIBHOCTH, TIPH ITOM
IPaMOTHO UCHOJb30BaTh W3YYCHHBIM MOHSATHUIHBIA ammapar Kypca

(U3HKH, COPOBOKIATh BBICTYINIEHUE MPE3CHTalluEe

1.20

IIPY BBINOJHEHUHN Y4YE€OHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MPOILIECCOB pacrpeaessaTh 00S3aHHOCTU B TpyIIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIWTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM W KOPPEKTHUPOBaTb  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIH BKJIaZ] B JEATEIBHOCTH TPYIIBL, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJECHCTBUE,  IPOSABIAL  TOTOBHOCTB

paspemath KOHQIUKTHI

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBLIC ITIOHATHUA

1.2

pas3jindaTthb SBJICHHUA II0 OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIHUX JAaHHOC (I)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpY’KalollleM MHpe, B TOM 4HucCle (U3NUECKUE SBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CYIIIeCTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3HUECKHUX SIBJICHUM

1.4

OIIMCbIBATh H3YYCHHBIC CBOMCTBA Te€l WU (1)I/ISI/I‘ICCKI/IC SIBJIICHUS,
HCIOJIb3YyA (1)I/I3I/I‘-IGCKI/I€ BCJIMYWHBI, HOpU OINUCAHUN TIPABUIIBHO
TPAKTOBATbH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YyEMBIX BCJINYNMH,

0003HAYCHUS U CIMHUIIbI (l)I/I3I/ILIeCKI/IX BCJIIMYMH, HAXOOUTH (l)OpMy'J'ILI,




CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BeTMYMHAMHU, CTPOWTHh TpauKU  HM3YyYEHHBIX  3aBUCUMOCTEU

(hUBUYECKUX BETUYUH

1.5

XapaKTEPU30BaTh CBOMCTBA T, (PU3MUECKUE SBJIICHHUSI U TPOIECCHI,
WCIIOJIb3ySl H3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa M 3alMChIBATh €r0  MaTeMaTHYeCKOe

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3NYECKHE IPOLIECChl U CBOWCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOTMYECKMX IIAroB C MOMOIIBIO 2 — 3 HM3yYEHHBIX CBOMCTBa

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIe 3adadd (OMUpAIONIUEcs Ha CUCTeMy U3 2 — 3
YpaBHEHMI), HUCHOIb3Ysd 3aKOHBI M  (OPMYJBI, CBS3BIBAIOLIHE
¢u3nveckre BEIMYMHBI: Ha OCHOBE aHAIW3a YCIOBHS 3a/Ia4yd
3alHChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIC, BRIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBbIE
IUISL PeIICHUs], MPOBOJUTH PACUYETHl U OLEHHBATH PEATUCTHYHOCTH

IMOJIYUYCHHOT'O 3HAaUCHUA (bHSH‘ICCKOfI BCJINYHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MpPU TOMOIIU
(GU3MYECKUX METOJOB, MCIOJb3Ysl ONUCAHUE HCCIICAO0BAHUS, BBIICIATH
[IPOBEPAEMOE TPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTL IOpPsAKa
IIPOBEJICHUS] UCCIICAOBAaHUA, JEJaTh BBIBOJbI, WHTEPIPETUPOBATH

PEe3yJIbTaThI Ha6HIO,I[CHI/Iﬁ H OIIBITOB

1.9

MPOBOANTH OMNBITHl MO HAOMIONEHUI0 (UBNYECKUX SBICHUA WIH
(U3NYECKUX CBOMCTB TEINl: CAMOCTOSITENILHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 000pyAOBaHHUSA, OMHCHIBATH XOJl OMBITA U €rO

pe3yabTaThl, OPMYIHPOBATH BHIBOIBI

1.10

MPOBOJIUTh TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHUil,
OIIpeAessisl CpelHee 3HaueHHWe H3MepsieMol BenumuuHbl ((pokycHOe
paccrosiHie cobOuparomeii JHH3bI), 000CHOBBIBATH BBHIOOP criocoda

U3MepeHus (U3MepUTENbHOTrO Ipubopa)

IMPOBOAUTL HCCICIOBAHUC 3aBUCUMOCTECH (1)I/ISI/I‘IGCKI/IX BCJIIMYHUH C
HCIOJIb3OBAHHUEM IIPAMBIX I/ISMepeHI/Iﬁl IIaHUPOBATh HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOUpaTh YCTAHOBKY, (DUKCUPOBATh DPE3YJIbTaThl




HOHy‘I@HHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJIIMYHH B BUJC Ta6J'II/IHI/I

Fpa(l)I/IKOB, ACJIaThb BBIBOABI 11O pE3YyJIbTaTaM UCCIICAOBAHUA

1.12

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

PE3yNbTaThI ¢ YU4ETOM 3a/JaHHOM MOTPEIIHOCTH U3MEpPEHU

1.13

COﬁJ’II-OI[aTB InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

nabopaTOpHBIM 000pyIOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC TNMPH3HAKK HM3YYCHHBIX (PH3MUECKUX MOJEIEH:
MaTepHalibHasi TOYKa, a0COJIOTHO TBEPJIOE TEJIO0, TOUSUHBIH HCTOYHHUK
CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMAa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SIIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS M3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HA HMX OIUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOMCTBaxX (HU3WYECKUX SBJICHHMA U HEOOXOJMMBIC

(I)I/IBI/I‘ICCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, WU3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEIIEHUH Y4eOHO-IPAKTUYECKUX
3a]1a4, ONITUYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKEHUH B IJIOCKOM

3epKaJie U COOMPAIOIICH JTUH3E

1.17

NPUBOJUTh TMPUMEPHl (HAXOAUTh HH(DOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOM
KU3HM JJI1  oOecrieueHHsi 0O€30MacHOCTH TMpU  OOpaleHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3[0OPOBBS U

cOOJII0ICHNS HOPM HKOJIOTMYECKOTO MOBEJCHUS B OKpY Katollel cpee

1.18

OCYIIECTBIIATH MOUCK MH(POpMaK GU3NYECKOTO CONIEPIKaHUS B CETU
WHTepHeT, caMocTOSTeNbHO (OpMYJIHpYys IOMCKOBBIA  3ampoc,
HaXOJUTb IyTH  OIpENEIeHHUs]  JIOCTOBEPHOCTH  IOJYyYEHHOU
MHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHINOJHEHUM Y4YEOHBIX 3aJaHUN  HAay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3UUECKOro COAEpIKaHUS, CIPaBOYHBIC

Marepuaibl, pecypcbl cetu  MHTepHer; Buajerb  npuémMamu




KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMAMU U3 OJHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3/laBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHbIE COOOILEHHS Ha
OCHOBE HH(pOpMAIMM M3 HECKOJbKUX MCTOYHHUKOB (PU3HMUECKOro
coJiepKaHusl, MyOIMYHO TMPEJICTaBIATh Pe3yJbTaThl MPOEKTHON Win
HCCIEAOBATEIBCKOM  JEATENBHOCTH, NPHU  3TOM  TPaMOTHO
UCIIOJIb30BaTh N3YYCHHBIN NOHATUIHBIN anmapaT u3y4aeMoro paszena
(GU3MKKH W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTalMeld ¢ yd&ToM

0COOEHHOCTEH ay TMTOPUU CBEPCTHHKOB

1.21

MIPYU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (pu3mueckux
MIPOLIECCOB PaCHpPEeNsITh O0sI3aHHOCTH B TPYNIE B COOTBETCTBHH C
MOCTaBJICHHBIMH  3aJla4aMH, CJICAUTh 3a BBIIOJHCHUEM IUIaHA
NEUCTBUA U KOPPEKTUpPOBaTh  €ro, aJeKBATHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCICTBUE,  MpPOSIBISASL  TOTOBHOCTH

paspemiats KOHQIHKTHI




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Koxa
3J1eMEeHTAa

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIETO MHUPA

1.1

duszuka — Hayka O Impupouac. SBnenus IMpUupoOabl.
dusnyeckue SIBIICHUSA MEXaHUYCCKHUC, TCIIJIOBBIC,

QJICKTPUICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuyuHbL. M3Mepenwe  usmueckux
BenuunH.  @usnueckue  npubopel.  [lorpemrHocTs

U3MepeHnii. MexXIyHapoaHas CUCTEMA €MHHI]

1.3

ECTGCTBGHHOHay‘IHHﬁ METOA IIO3HAHUA: Ha6JHOI[eHI/IC,
MMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKCHUC THIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 0OBSICHEHHE

HAOJIFOAAEMOrO SIBJICHUS

1.4

Onwucanue GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH

1.5

[IpakTuueckue padbOTHI:

N3MepeHne paccTosTHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPJOTO TeNa.
Onpenenenre pa3sMepoB MAJIbIX TEN.

N3mepenue TtemmepaTypbl NpU MOMOLIM >KHIKOCTHOIO

TEPMOMETPA U JATYMKA TEMIIEPATYPhI

I[TEPBOHAYAJIbHBIE CBEJJEHW A O CTPOEHUU BEILIECTBA

2.1

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
OneITbl,  OKa3bIBAIOLIME  JUCKPETHOE  CTPOEHUE

B€IICCTBA

2.2

JBuxenne uvactun BemectBa. CBA3b  CKOpPOCTH
JBIDKEHUS] dYacTul] ¢ TeMmmnepaTypodl. bpoyHoBckoe

nBmkeHue, nuddysus

23

B3aHMOH€ﬁCTBHC JacCTHull BCUICCTBA: IPUTIKCHUC U

OTTAJIKUBAaHHUC




24

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTATUYECKHX)  TEll.
BzaumocBsI3p Mex1y CBOWCTBAaMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX U UX aTOMHO-MOJIEKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOBI

2.6

[TpakTrueckue paboTHI:

Ounenka guaMeTpa aToMa METOAOM  pAgoB  (C
UCTIONb30BaHuEM (oTorpaduii).

OnbITH IO HAOTFOICHUIO TETUIOBOTO PACIIMPEHHS T'a30B.
OnbIThI o 00Hapy’KEHUIO necTBus CHIT

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBUDKEHUE U B3BAUMOJIEMCTBUE TEJI

11 Mexanuueckoe JIBUKECHHUE. PaBHOMEpHOE U
' HEpPaBHOMEPHOE JIBUKECHUE
32 Ckopoctb. CpenHsst CKOPOCTb IIpU HEPABHOMEPHOM
' JBWKEHUU. Pacuér myTH U BpeMEeHU JIBH>KECHUS
SBnenne uHepuuu. 3aKoH MHepUMHU. Bzaumopeilictue
33 TeJI KaK NPUYMHA U3MEHEHUS CKOPOCTH JIBMXKECHMS Tell.
Macca kak Mepa HTHEPTHOCTH Teja
14 [InotHOoCTh BeniecTBa. CBA3b INIOTHOCTH C KOJUYECTBOM
' MOJIEKYJI B €JUHMIIE 00bEMA BEILIECTBA
3.5 Cuita Kak XapakTepUCTHKa B3aUMOJICUCTBUS TEIl
16 Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl ¢
' IIOMOILBIO TMHAMOMETpPA
37 SBnenue TAroreHus u cuia TspkecTu. Cuia TSKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocTh
33 Cuna tpenusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
' Tpenue B npupoJIe U TEXHUKE
1.9 CrnoxxeHue cuia, HaNpaBlIEHHBIX [0 OJHOM MPSIMOH.
' PaBHOelCcTBYIOIIASA CHIT
3.10 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS

(mapHKa B KHUIKOCTH, MOJCIIN  3JICKTPHUYCCKOI'O




aBToMoOWIs u Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJIBKEHHsSI Opycka WIM IIapuka TI0
HaKJIIOHHOM  1uiockocTu.  OmpeneneHue  IIOTHOCTH
TBEPIOTO Tema. OnbITHI, JIEMOHCTpUPYIOLIHE
3aBHUCUMOCTh pacTsKeHus (aedopmanuu) mpy>KUHbBI OT
OPWIOKEHHON  cuiibl.  ONBITBL, JAEMOHCTPUPYIOIINE
3aBHCUMOCTH CHJIbI TPEHHS CKOJIbKEHHs OT Beca Tejla U

XapaKkTepa CONMPHUKACAOIIINXCS HOBCpXHOCTCfI

dusnuecKue SIBICHUSI B IPUPOJE: MIPUMEPHI ABUKEHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMHM B JKMBOH M HEXUBOU MPHUPOJE,
JICHCTBHE CUJIBI TPEHHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOAIIUITHUKA
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
al HaBnenne TBEpaoro Tena. CrocoObl yMEHBIIEHUS U
' YBEJITUYCHUS TABJICHUS
47 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHHS Ta3a 0T 00bEMa,
' TEMIIepaTypbl
43 [lepenaua naBiieHHsI TBEPABIMU TEJIAMH, KUJIKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKre MalIMHbI
3aBUCHMOCTh  JABJICHUS JKUAKOCTH OT TIyOUHBI
4.4 ['unpocratudeckuit mapagokc. CooOIIaroecs: COCy/Ibl.
I'mppaBnuueckre MeXaHU3MBI
Atmocdepa 3emnn u atmochepHoe napnenue. Ipuunnel
45 CyIIECTBOBaHUS BO3AYIIHOW 00o0mouku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EpPHOTO aBICHHS OT
BBICOTHI HaJ] YPOBHEM MOPSI
46 W3mepenne armocdepHoro nasneHus. [lpubopst ans
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelictBue XUAKOCTH M Ta3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BeiTankuBaromas (apxuMmenoBa) cuwia. 3aKoH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [IpakTyeckue pabOTHI:

Wccnegopanne 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TMOTrpyXEHHOM B IKHJAKOCTH YacTH Teja.
OrnpezeneHne BbITAIKUBAIOIIEH CUIIBI, IEUCTBYIOIIEH Ha
TENOo,  MNOrpy:k€HHOe B  KUIKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOUIEH CHJIbI, JEHCTBYIOLIECH
Ha TEJIO0 B IKUIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOIME  3aBUCHMOCTh  BBITAJKHMBAIOLIEH
CWJIBI, IEHCTBYIOIIECH HA TENO B JKUAKOCTHU, OT 00BEMA
MOTPY>KEHHOM B KUIAKOCTh YacCTH TeJa U OT ITUIOTHOCTH
JKUAJIKOCTH. KonctpyupoBanne  apeomerpa WU

KOHCTpYUpOBaHHE  JIOAKM U  OIpejelieHue  eé

rpy30H01bEMHOCTH

Ousnyeckue  SBICHUS B NPUPOJE:  BIMSHUE
4.10 aTMoc(epHOTro aBJICHS HA KUBOW OpraHU3M, TJIABAHUE

pBIO

TexHuyeckue yCTpoicTBa: cooOuarommecs Cocymbl,
411 YCTPOMCTBO BOJONPOBOJAA, THUIAPABIWYECKUN IIpeEcC,

MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIITHEBOW HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexannueckast pabota
5.2 Mexanuyeckast MOITHOCTb
53 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs
' mockocThb. [IpaBuiio paBHOBECUs pbplyara
54 [TpuMmeHeHre paBuiia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwino»  MexaHuku.  KoaddunmeHt
5.5 II0JIE3HOTO JENCTBHUS MEXaHU3MOB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHnanbHas SHEPTUU TeJla, MOJHATOrO Had 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lonnas mexaHuueckass SHeprusi. 3aKOH HU3MEHEHUS U
' COXpaHEHHUs MEXaHWYECKON IHEPTUU
5.9 [TpakTrueckue paboTHI:

Onpenenenue pabOThl CHIIBI TPEHHS MPU PABHOMEPHOM

JBMOKCHUM TEJIla IIO FOpI/I3OHTaJIBHOI>JI IMOBCPXHOCTH.




Uccnenoanue YCIIOBUM paBHOBECHS pbryara.
N3mepenne KIIJ[ HakimonHoM mockoctu. M3ydenune

3aKOHa COXpaHCHUA MEXaHUYECKOH OHCPIrun

dusnyeckue SBICHUS B mnpupoac: pblHaru B TCJIC

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, IOABWKHBIA U
5.11 HETOABUKHBIM OJOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kox
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaeJa 3JIeMEHTa
6 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI  MOJEKYJISPHO-KMHETHYECKOU
61 TEOpUHU CTPOCHMS BellecTBa. Macca u  pa3Mepsbl
' Mosiekysn.  OmbITBI, TOATBEPXKIAIONIME  OCHOBHBIE
MTOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOU TEOPUH
Mogenu  TBEPAOro, JKUAKOIO M ra3oo0pa3zHOro
6.2 cocTosiHuil BemiecTBa. Kpucrammuueckue u amop(HbIe
Tela
OObscHEeHne CBOMCTB ra3oB, KUJIKOCTEH U TBEPHABIX TeI
6.3 Ha OCHOBE [OJIOKEHUW MOJIEKYJIAPHOKMHETUYECKON
TEOpUH
6.4 CMaunBaHue U KaWUISIPHBIE SBJICHUS
6.5 TennoBoe paciiMpeHne U CKaTue
66 Temnepatypa. CBsi3b TeMmmeparypsl €O CKOPOCTBIO
' TEIJIOBOT'O JABUKECHHS YaCTHULL
67 Baytpennss sneprusi. CriocoObl B3MEHEHUSI BHYTPEHHEH
. SHEPTrUH: TEIJIoNepeaaya U COBEPIICHUE padOThI
63 Buael teronepenaun: TENIONPOBOJIHOCTb, KOHBEKIIHS,
' W3JIy4YCHHUE
6.9 KonnuectBo  TemioThl.  YaeapHass — TEIIOEMKOCTH




BEIECTBA

TenmnooOMeH H TEIUIOBOE paBHOBECHC. ypaBHeHI/Ie

6.10
TEIUIOBOTO OanaHca
611 [InaBneHne 1 OTBEp/IEBaHNE KPUCTAIINYECKUX BEIECTB.
' VY nenbHas TEIIIOTa IUIABJICHUS
[TapooOpazoBanne 1  KoHIeHcauus. VcnapeHwue.
610 Kunenne. VYaenpHas  TeIoTa  MmapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 Bnaxnocts BO31yxa
6.14 DOHeprus TOMIUBA. Y IeNbHAsl TEIIOTa CTOPaHUs
[Ipunnuner  padotel  TermoBeix  aBuratenen  KIIJ]
6.15 TEIJIOBOro ABuratesns. TemioBble ABUTaTeNM W 3aliuTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBpAIleHUs] YHEPTUH B TEIIOBBIX
6.16
rporeccax
6.17 [TpakTuyeckue paboTHI:

OnsIThI 1o 00Hapy KEHHIO JefcTBUS cui
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OneITel 1O BBIPAIIMBAHUIO KPUCTAIOB MOBapEHHOU
COJIM WJIU caxapa.

OnbITHl O HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
KHUJIKOCTEN U TBEPABIX TEI.

Omnpenenenve AaBlieHUs BO3Ayxa B OajsIoHe IIIPUIIA.
OnpITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBIICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs MM OXJIAKICHHS.
[IpoBepka ruMOTE3bl JIMHEHHON 3aBUCHUMOCTH JTMHBI
CTOJIOMKA J>KHJIKOCTH B TEPMOMETPHYECKON TpyOKe OT
TEeMIIepaTypsbl.

HaGntonenue m3MeHeHHs BHYTpPEHHEH SHepruu Teia B
pe3ysbTarte Teronepeaadn 1 paboThl BHEIIHUX CHIIL.

HCCJ’IGI{OB&HI/IG SIBJICHUS TEII000OMeHa IIpru CMCHIMBAHUN




XOJIOJTHOM Y TOPSIYEil BOBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOI[Oﬁ HpI/I TGHHOO6MCH€ C HaneTLIM METAJINIMYCCKUM
LIUJIAHAPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
Hccnenoanue nporiecca uCrapeHusl.

OnpeneneHHe OTHOCI/ITCHLHOI\/'I BJIAKHOCTHU BOBIlyXB_.

Omnpenenenue yaeapHON TEMIOTHI IUIABICHHUS JIbJA.

6.18

dusuyeckre SBICHUS B MPHUPOJAE: MOBEPXHOCTHOE
HaTSDKEHME W KaNMWUISIpHBIE SIBJICHHST B TPUPOJIE,
KpUCTaJIJIBl B IpUpoJe, usinydenue CoiHla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHuueckue  yCTpoMCTBAa:  KalWUIAPBL, NPUMEPHI
UCIOJIb30BaHUsl KPUCTAIUIOB, >KMJIKOCTHBIH TEPMOMETP,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOHUHA,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpusanus Tei. /[Ba poga 31eKTpUUYECKUX 3apsI0B
B3anmopeiictBue 3apstkeHHBIX Tell.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOAEHUCTBHSI 3apSKEHHBIX TENI OT
BEJIMYMHBI 3aps/1I0B U PACCTOSHUS MEXTy TEJIaMH)
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 nons. [IpuHIMI cyneprno3unuu >IEeKTPUUYECKUX MoJei
(Ha KAYECTBEHHOM YpPOBHE)
Hocurenn »snexkTpuyeckux 3apsiioB. JIeMEHTapHbII

7.4 anekTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBogHUKN 1
TUDIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

7.6 DneKTpuyeckuid  TOK.  YCJIOBHUA  CYILECTBOBaHUS

SJICKTPHUYCCKOI'O TOKA. M CTOYHHKN HOCTOSIHHOTO TOKa




HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJIGKTPHUUYECKHMH TOK B
JKUJKOCTSX U Ta3ax
o Onextpuueckas uenb. Cuina ToKa. OJIEKTPUUYECKOE
' HaIpsKEHUE
79 ConpotuBieHue MIPOBOJIHUKA. VY nenbHOE
‘ COMPOTHUBIICHUE BEIIECTBA
7.10 3axon OMa U1 ydacTKa Lenu
[locnenoBarenpHOE ¥ MapajulelIbHOE  COEIMHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyis — Jlenna
713 DJneKTpUyYecKue Ienu W TOTPEOUTENH BIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTKoe 3aMbIkaHue
[TocrossuHbie MarHuThl. B3amMopelcTBUE NOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosie. MarHuTHoe mTojie 3eMJIM U €ro
' 3HAYEHHE IS )KU3HU Ha 3emiie
716 OmnpiT Opcrena. MaruuTHoe 1oJie AIEKTPUYECKOTO TOKa.
' [IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JleficTBe MarHUTHOTO MOJsi HA TPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeIb MOCTOSIHHOIO TOKa. Vcmonb3oBaHue
. AJIEKTPOJIBUraTeIel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
Oneitel  @apanes.  SIBiaeHHE  3IEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasumno Jlenna
DJIEKTPOreHeparTop. Crioco6b1 MOJTy4YEeHUS
7.19 AJIEKTPUYECKOM  DHEPIumu. DJIEKTPOCTAaHIIUM ~ Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTuueckue padbOTHI:

OMnbITH 110 HAOTIONCHUIO DJICKTPU3AIUN TEJT WHIYKIIHEH

" IpH COIIPUKOCHOBCHHUU.




UccnenoBanue neMCTBHUS BIEKTPUYECKOrO TOJS  HA
MIPOBOJIHUKH U TUDJIEKTPUKH.

COopka u mpoBepka palbOTHl >JIEKTPUUYECKOH Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHUe CUIIBI TOKA.

N3mepenue u peryanpoBaHue HaPsHKEHUS.
UccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILETO Yepe3
PE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOpPA U HAIPSKEHUS
Ha PE3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBHCUMOCTh
AJIEKTPUYECKOTO COIMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IA IONIEPEYHOI0 CEUYEHUs U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUW  TPHU
MOCJIEIOBATEIbHOM ~ COEIMHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajieIbHOM
CoeMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UcCTop.
OnpenenieHUe  MOILIHOCTH  3JEKTPUYECKOTO  TOKa,
BBLIEIISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO Yepe3 JIAMIIOYKY, OT HaIPSKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUSA TOCTOSHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MO MOCTOSIHHBIX MarHUTOB MIPU
UX o0benMHEHMM W pazaeneHun. lcciemoBanue
JNEUCTBHUS SJIEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.
OneITel,  JEMOHCTPUPYIOLIUME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KaTYLIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa ¥ HampaBlieHUsd TOKa B KaTymke. M3ydeHue

JIEHCTBUST MarHUTHOTO TOJIS Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue U U3yuyeHHe paboThI
JJIEKTPOABUTaTEIIA. H3smepenue KILJ
ANIEKTPOJBUraTEIbHONM  ycTaHOBKM.  OmBITBI 1O

HUCCICIOBAaHUIO SIBJICHUA 3H€KTpOMaFHHTHOﬁ WHAYKIWHA:

HCCIICIOBAHNE HW3MEHEHUM 3Ha4YeHUs u HallpaBJICHUA




HHAYKIOUMOHHOI'O TOKa

7.21

@dusnyeckue ABICHUS B IPUPOAE: DIIEKTPUUYECKHE
ABIICHUS B  aTMocdepe, OSJICKTPUYECTBO  KHBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apei] MOIFoCcoB,
POJIb MATHUTHOTO MOJIS JJIS J)KU3HU Ha 3eMile, MOJISPHOe

CHAHUC

7.22

TexHuuecKkue yCTpPOMCTBA: 3JIEKTPOCKOI, aMIepMerp,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECKOM DHEPIruu,
3JIEKTPOOCBETUTENbHBIE  MPHOOPBI,  HArpeBaTeNIbHbIE
AJIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MPEAOXPAHUTENIH, DIEKTPOMArHuT, JJIEKTPOJABUraTENb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOTO TOKA

9 KJIACC
Kon
paszen Kon snementa [IpoBepsiemble 371EMEHTHI COAEPKAHUS
a
8 MEXAHUWYECKUE SABJIEHUA
g1 Mexanudeckoe JABWXKEHHE. MarepuanbHas —TOYKaA.
' Cucrema otcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE
HepaBHomepHoe npsimonivHeliHoe nBmkeHue. Cpemnss
8.4 W MTHOBEHHas CKOPOCTb Tejla MPU HEPABHOMEPHOM
JIB>KEHUH
a5 YckopeHue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
' JIBUKEHUE
8.6 CsoOoanoe magenue. OnsITel [anmuies
PaBHOMepHOE nBHKEHHME TO OKpYykHOCTH. Ilepmon m
8.7 yacTtoTra obOpamieHus. JInHeiHas M yriioBas CKOPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHE
8.8 [TepssIii 3akoH HproTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpetuii 3akon HeroToHa

8.11 [TpuHIIMTT Cynepro3UIIUU CUIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8 13 Cuna TpeHus: cujia TPEHUS CKOJBXKEHUS, CHJIa TPEHHS
' MOKOS1, APYTHE BUBI TPCHUS

S 14 Cuna TsKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaieHus

%15 Jewxenne  tuaner  Bokpyr  Comnma.  IlepBas
' KocMHU4ecKasi ckopocTb. HeBecoMocTh 1 eperpysku

S 16 PaBHOBecue maTepraibHON TOUKH. AOCOIIOTHO TBEPIOE
' TeJo

817 PaBHOBecue TBEpPAOro TEma € 3aKpEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynec Tena. MI3menenue ummynbca. Mmynbe cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE IBHKEHUE

8.21 Mexanudeckas padoTa U MOIITHOCTh

82 PabGora cun Tsxectn, ynpyroctu, TpeHus. CBs3b
' SHEPTUu 1 paboThl

823 [loreHunanbHas dSHeprus Tejla, MOAHATOrO  Haj
' MTOBEPXHOCTHIO 3eMJIN

8.24 [ToreHmanpHas SHEPTUs CHKATOW MPYKUHbI

Kunernyeckass »Heprus. Teopema 0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU
8.27 [IpakTuueckue pabOThI:

Omnpenenenue cpeiHel CKOPOCTU CKOJBXKEHHsS Opycka
WIM JIBWKEHUS IapuKa IO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenre yCKOpeHUs! Tella MPH PaBHOYCKOPEHHOM
JIBUKEHUHU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayaJlbHON CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIM IPU PABHOYCKOPEHHOM




JIBUKEHUH 0€3 HadaJbHOW CKOPOCTH IYyTH OTHOCSTCS
KaKk psa  HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEXKYTKH BPEMEHU OJJMHAKOBBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpMalbHOrO JnaBieHus. Omnpenenenue
kod(ddurmenta TpeHUs ckoibxkeHus. OmnpenencHue
KECTKOCTH TMpykuHBL. OnpeneneHue padOThl CUIIBI
TpeHUd TIIpU pPABHOMEPHOM [IBIDKEHMM Tela II0
TOpPU30HTANILHON TOBepXHOCTH. OrmnpenesneHne padoThI
CUJIBI  yIOPYrocTH  IpU  IHOABEME  Ipy3a  C
UCIIONIb30BAaHUEM  HEMOJBIKHOTO U TOJBUKHOTO

0JIOKOB

duznyeckue SIBICHUS B nmpupoac: NMpujIrvBbl U OTJIMBBI,

8.28 nBkeHrue TiaHeT COJHEYHOW CHUCTEMbl, PEaKTHUBHOE
JIBU’KEHUE KUBBIX OPTAaHU3MOB
229 TexHuueckue  YCTpOMCTBA:  CHOUAOMETP, JATYUKH

MIOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarensHoe JABUIKCHUC. OcCHOBHEBIE XApaKTCPUCTUKHU

> KoJie0aHui: IeproJI, 9acTOTa, aMILUIUTY1a
99 Marematnueckuit u IIPY>KAHHBIN MasITHUKHU.
' [IpeBpareHye sHEpruu Npu KoueOaTeIbHOM IBUKEHUU
93 3aryxawomue KosneOaHus. BbIHYyXJIeHHbIE KOJeOaHMUs.
' Pe3onanc
Mexanudeckre BoiHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHBIE W MONEepedHbIe BOJIHBL. [[1MHA BOJHBI U
' CKOpOCTh €€ pacmpocTpaHeHus. MexaHu4ecKue BOJIHbI
B TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 NHuppa3Byk u yIbTpasByk
9.7 [TpakTrueckue pabOTHI:

OmnpeneneHue 4YacToThl M TNepHoAa  KoJjeOaHHiA
MaTeMaTH4eCcKOro MasTHHKA.

OnpeneneHI/Ie YaCTOTbI n rnepuoaga KoJIeOaHMI




MPYXUHHOIO MasiTHUKA

HccnenmoBanne 3aBUCHMOCTH  TEpUOJA  KOJeOaHMIA
MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH IepHOJa  KoJeOaHui
MPY>KUHHOTO MasTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHMOCTH nepuoaa Kosie0aHui rpys3a,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npyxuHsl. M3mepenne yckopeHusi cCBOOOIHOTO MaleHus

dusuueckye SIBICHUS B MPUPOE: BOCIPHUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
LyHaMH, 5XO0
09 TexHudeckue yCTpOMCTBA: 3XOJOT, HCHOJb30BAaHUE

YJIBTPa3ByKa B OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE T0Jie. DJIEKTPOMATHUTHBIE BOJHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 3n€KTpOMarHUTHBIX BOJIH
103 DnekTpomMarouTHas mpupoaa cera. CKOpOCTb CBeTa.
. BosiHOBBIE CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydyeHue CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
dwusuveckre SBICHUS B TMPUPOJE: OHOIOTHUECKOE
10.5 JIEHCTBHE BHUJIUMOTO, yIbTpaduoIEeTOBOIO u
PEHTI€HOBCKOTO U3JTyYEHHI
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JJISI COTOBOU CBSI3H
11 CBETOBBIE ABJIEHUA
11.1 JlyueBast monenb cBera. IcTouHMKY cBeTa
11.2 [IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA
13 Otpaxxenne ceta. [1nockoe 3epkano. 3aKOH OTpaKeHUs

CB€Ta

11.4

[lpenomnienne cBera. 3aKoH TIPEJIOMIICHHUS CBETA.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETa




11.5

JIunza. Xop yyei B JIMH3E

11.6

OnTHnueckas cucreMa (QoroamnmnapaTa, MHKPOCKONa U

TCIICCKOIIa

11.7

I'ma3 kak onruyeckas cucreMa. biau3opykocTs U

JAJIbHO30PKOCTH

11.8

Paznoxenue 6emoro ceeta B criekTp. OnbiTel HeloTOHA.

Cnoxenue CIICKTpAJIbHBIX IIBCTOB. I[I/ICHepCI/IH CB€Ta

11.9

[TpakTuyeckue paboOTHI:

HccnenoBanne  3aBUCHMOCTH  yIJla  OTPaKCHHS
CBETOBOTO JIy4a OT yTJja MaJeHusl.

W3ydeHne XapakTepUCTHK H300pakKeHUsS TpeaMeTa B
IUTOCKOM 3€pKalle.

HccnenoBanne  3aBUCHMOCTH — yIjla  IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJeHUs HA TPAHUIE «BO3IAYX —
CTEKIIO».

[Tonmyyenne u300pakeHUH C TMOMOIIBIO coOMparomien
JIMH3BL.

Omnpenenenne (HOKYCHOTO PACCTOSHHS M ONTHYECKOM
CHJIBI COOMPAIOIIEH JIMH3HI.

OMNBITHI IO Pa3I0KEHUIO OETIOT0 CBETA B CHEKTP.
OmpITEI MO BOCHPUSATHIO IIBETA NPEIMETOB NPH HX

Ha6J'IIOI[eHI/II/I 4Cpe3 IBCTOBLIC (I)I/IJ'IBTpLI

11.10

dusnueckue sABICHUS B npupoze: 3arMeHus CoiHua u
JlyHbl, 11BE€Ta TeJ, ONTHYECKHE SIBJIEHHSI B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texuuueckue YCTpOﬁCTBaZ OYKH, MEPHUCKOII,

¢doToamnmapar, ONTHYECKUE CBETOBOIbI

12

KBAHTOBBIE

SIBJIEHUA

12.1

Onwitel Pesepdopna u 1utanerapHas MoJeilb aroma.

Mopneins aroma bopa

12.2

I/ICHyCKaHI/Ie H 1IoriaomeHue CBETa aTOMOM. KBaHTEI.

JInHeliuaTeie CIIEKTPHI

12.3

PannoaktuBHOCTh. Anb(ha, 6eTa- ¥ raMMa-u3ITydeHUs

12.4

Crpoenne artomHoro sanpa. HykioHHas Mopenb




aToMHOTO siapa. M30Tomnbl

PannoaktuBHble npeBpamieHusa. Ilepuon momypacnana

12.5
aTOMHBIX S7IEP
126 SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsA0BOIO U
' MacCOBOI'0 YUCEI
12.7 DHeprusi CBA3M aTOMHBIX sijiep. CBsI3b MacChl U SHEPTUU
123 Peaknuu cunresa u nenenus saep. ICTOUHUKY 3HEpruu
' CounHua u 3BE31
129 SnepHnas osHepretuka. JlelicTBHUE  paIMOAKTHUBHBIX
' M3JIy4eHHUI Ha )KUBbIE OPTaHNU3MBbI
[TpakTuueckue paboOTHI:
HaGnronenue CIUIOIIHBIX ¥ JIMHEHYATBIX CIEKTPOB
W3JIy4ECHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusm).
W3mepenne paaroakTuBHOTO GoHa
dusnueckue SABICHWS B INPUPOAE: ECTECTBEHHBIN
paZvoaKTUBHBIH ¢om, KOCMHUYECKHE Ty4H,
12.11 PaIOaKTUBHOE W3Iy4YEHUE TMPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAJMOAKTUBHBIX M3JIyYCHUH HA OpraHu3M
YeJI0BeKa
12 TexHuueckue yCTpOMCTBA: CIIEKTPOCKOII,

WHJVBUlyaJIbHBIA JO3UMETP, KaMepa Buinbcona




IHPOBEPSAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUSI K NPeAMETHBIM pe3y/ibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0paszoBanust Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAy4YHOH  KapTUHE  MUDA;
c(hOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
U TO3HaBa€MOCTH SIBICHUM MPUPOJBI, O POJM SKCIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil poiaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOrud, 00 3BOJIOLUU
¢u3nUecKux 3HAHUKW U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpaA, O BKIAJE POCCHUICKUX M 3apyOeKHBIX YUEHBIX-
(GbU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHus O BHMJAX MaTepuu (BEUIECTBO M I0JI€), O IBMIXKEHUU Kak
crocobe cyIliecTBOBaHUSI MaTepUn, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOCHHUSI BEIIECTBA, O (U3UUECKOW CYIIHOCTU SBICHHHA NPHUPOJIBI
(MEXaHUYECKHNX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHHE pa3InyaTh SIBJICHMSI 110 ONMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBICHHUE;
YMEHHE PACIO3HABATh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKPYXKalOLIEM MHpE, BBIIEIAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

Brnagenne ocHOBaMM MOHSTHMHOIO ammapara ¥ CHMBOJHYECKOIO
s3bIKa (PM3UKHU W UCTIONB30BAaHUE WX JUIS PEIICHUs Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBONCTBA Ted, (U3NYECKUE SBICHUS U

IMpONLECChI, UCIIOJIb3YA (IJYHZ[aMeHTaHBHBIe " OMIIMPUYICCKHUEC 3aKOHBI

YMeHne onuchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (bPISI/ILICCKI/Ie SIBJICHHA,

WCTIONB3YS (PU3UIECKUE BETUIMHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUSA C Y4ETOM
coOJt0IeHHs TpaBril 0e3011acHOro TpyJa: HaOMoJeHne (PU3NUECKUX

SIBJICHUMN:




YMEHHE CaMOCTOSTENILHO COOMpPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKIHUH, OMUCHIBATH X0
OTIbITA U 3aMUCHIBATh €TO PE3YJIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHHUN (PU3MUECKUX BEIUUYUH:
YMEHHE TUIAaHHPOBATh HW3MEPEHUs, CaMOCTOATENBHO COOMpPaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKUUH, BBIYUCIATH
3HAYECHHUE BEJIMYMHBI U AHAIU3UPOBATH IIOJYYEHHBIE DPE3YJbTATHI C
Y4ETOM 3aJAHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MIPOBEACHUE  HECJIOXKHBIX  JKCIICPUMEHTAIBHBIX  HMCCIIECJOBAaHUM;
CaMOCTOSITENIbHO  COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  HWHCTPYKUUH,  MPEICTABIATH
MOJTyYCHHbIE 3aBUCHMOCTH (PM3MUECKUX BEIUYMH B BHJE TAOIHIl U
rpaMKOB, yUUTBIBATh IOIPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yiIbTaTaM

HUCCICIOBAaHUA

[lonnmaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKHX  MOEJeH
(MaTepuanibHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO f]pa) U yMEHHE NPUMEHATbh UX IS

00BACHEHHS (1)H31/I‘ICCKI/IX MpouecccoB

YMmeHue oOBSACHATH (pU3MUEcKHe MPOLECChl M CBOWCTBA Tel, B TOM
Yyuciae W B KOHTEKCTE CHTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUYNHHO-CIICACTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHbIE CBOMCTBA (PU3MUECKUX

SIBJICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJCIIH

YMeHnue pemath pacuéTHele 3amaud (Ha 0a3ze 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHBI W (OpMynbl, CBs3bIBalOIIME (DU3HUECKUE
BCJIMYHHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHUEC 3adayiu,
BBISIBJISAITh  HEJIOCTAIOIIUE JIaHHBIC, BHIOUPATh 3aKOHBI M (POPMYJIBI,
HeoOXOouMBIC TSl €€ pelICHHs], UCIIOJIb30BaTh CIIPABOYHBIC aHHBIC,
MIPOBOJIUTH PACYETH W OICHWBATh PEATTUCTUYHOCTh MOJYYCHHOTO
3HaueHUS (PU3MUECKON BEIMYMHBI, YMEHUE ONPEIENSITh Pa3MEPHOCTh

(bu3nYecKoil BEMYNHBI, TOTYYECHHON PU PEIIEHUH 3a4a4u

YMeHue xapakTepu3oBaThb INPUHIUMBI  JEUCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPHUOOPOB, U MPOMBIILIEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONB3Ys 3HAHUS O

CBOMCTBaX (1)I/I3I/I‘leCKI/IX SBJICHUHA WU HCO6XO,Z[I/IMBIC (1)I/ISI/I‘IGCKI/IG




3aKOHOMECPHOCTHU

10

YMeHHe UCHonb30BaTh 3HaHMS O (QU3MYECKHUX SIBICHUSX B
MOBCETHEBHON KM3HM s oOecrieyeHHs O€30HacHOCTU  IIPH
oOpamieHud ¢ OBITOBBIMH ~ TIpubopaMu M TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3J0pOBbS M  COONIIOJIEHHS HOPM
9KOJIOTMYECKOTO TOBEJACHUS B OKpY’KaIoLIeH cpene; MOHMMAaHUE
HEOOXOIMMOCTH IMPUMEHEHHs JOCTHXKEHUH (PU3MKM U TEXHOJOTHH

AJIg palfuOHAaJIbHOT'O IPUPOAOITIOJIb30BaAHUA

11

OnpIT mOMCKa, TpeoOpa3oBaHMs W TPEACTaBICHUS HH(OpMAIH
(DU3UYECKOTO COJEP)KaHUS C HCIOJIb30BaHHEM HWH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHUE OLEHUBATh JIOCTOBEPHOCTH
MOJIy4eHHOW WH(GOpPMAIMM Ha OCHOBE WMEIONINXCS 3HAaHUW U
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB; yYMEHHME  HCIIOJIB30BaTh  IIPH
BBIIIOJTHEHUM YYEOHBIX 3aJaHM Hay4YHO-IOIYJISIPHYIO JHUTEpaTypy
(bu3MYECKOTO COAep)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BianeHue 0a30BbIMH  HaBBIKAMU — IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbl B JPYryl0; yMEHHE
co3/laBaThb COOCTBEHHBIC NHCHMEHHBIE M YCTHbIE COOOILEHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBWkeHHe. MarepuanbHas Touka. (Cucrema  OTcuéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe IBHkeHHE. CpenHsas ckopocTs. Popmyiia Ui
1.2 BBIUMCIICHUS CpellHel ckopocTu: v = S/t
PaBHOMEpHOE TpAMONMHENHOE IBUKEHHUE. 3aBUCUMOCTb KOOpJAMHATHI Tejla OT
BPEMEHHU B CIIy4ae PaBHOMEPHOTO IPSAMOJIMHEWHOTO IBHKEHUS:
13 xX(7)=x, +ut
I'padvkn 3aBUCHMOCTH OT BpPEMEHHM [UIsl TPOEKLIHUH CKOPOCTH, IPOEKIHH
[IEpEMEILEHUs, IyTH, KOOpAMHATHl IIPM PABHOMEPHOM IPSAMOJMHENHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBl TeJa OT BPEMEHU B CiIy4ya€ pPaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JBUKECHHUS:
3
Sy(f)=vo, *f+ay* ;
2
@opmyael [UIsl NPOSKUUHU IEPEMELICHUs, NMPOEKIMH CKOPOCTU W IPOEKLHU
YCKOPEHUS IPU PABHOYCKOPEHHOM NPSAMOJINHENHOM JBUKECHHUU:
1.4 s, D=y, t+a,- L,
2
U.\'('f) =Upy T, 1,
a,(f) =canst,
U:I: - u-_l.: =2a,s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM JUISI NPOEKIMHU YCKOPEHHsI, MPOEKLUU
CKOPOCTH, TPOEKIMH IEepeMENICHUs, KOOPAMHATBI IIPHU PABHOYCKOPEHHOM
IIPSIMOJIMHEMHOM JABH)KEHUN
1.5 CBobonHoe nanenue. PopMyIibl, ONMCHIBAIOIME CBOOOAHOE MajieHHWE Teja I0
BEPTUKAIM (JBM)KEHUE TeJa BHMU3 WM BBEPX OTHOCUTEJIBHO IOBEPXHOCTH
3emnu). I'paduku  3aBUCUMOCTH OT BPEMEHHM Ul NPOEKIHMH YCKOPEHUs,




MPOEKIIMU CKOPOCTH M KOOPJAMHATHI MpPH CBOOOJHOM TMAaJeHUM Teja IO

BCpPTUKAJIN

CKopocTh pPaBHOMEPHOTO [IBIDKEHHUS Tela IO OKpyxkHocTu. Hampasienue
CKOPOCTH.
dopmyna Afs BBIYMCICHUS CKOPOCTH uepe3 Paanyc OKPYKHOCTH W TEPUOJ
oOparieHus:

2MR

T

LlenTpocTpeMutenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBLHOTO

yckopenusi. Dopmyra ist BBIYHCIECHUS YCKOPEHHUS:

1.6
2
L L
% R
®dopmyiia, cBsI3bIBatOLIast IEPUOJ U YACTOTY OOpaleHHUS:
V= .
'
Macca. IInotHocts BemectBa. @opmyJia sl BBIYUCICHUS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CUJIbIL, IEHCTBYIOIIEH Ha
TEJNO
Bzaumoneiictue ten. Tperuii 3akoH HeroToHa:
1.11 F2—>1=_Fi—}2
1.12 Tpenue mokost U TpeHUE CKOIbXKEeHUA. DopMyIia JUIsl BBIUUCICHUS MOJYJIS CUIIbI

TPCHUA CKOJIbKCHUA:




1.13

Hedopmaruss tema. Ymnpyrue u Heymnpyrue aedopmanuu. 3aKoH YIpYyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOe TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My - M4
'L
Cuna TsxecTu. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyna a7 BBIYUCICHUS CHITBI TSDKECTH BOJIM3H moBepxHocTH 3emnu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIUYHHA.
p=mi

Nmnynbe cucremsl Ten. U3MeHeHune uMiyibca. MMiyase cusibl

1.16

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

PeakTuBHOE NBMKEHUE

1.17

Mexannueckast pabora. @opmyna ajisi BEBIYUCICHUS PaOOTHI CUITBL:

A=Fscosct

Mexanndeckast MOIITHOCTB:

1.18

Kunernueckas u NOTCHIMAJIbHAs SHCPIUs. cI)OpMy.]'IEl JJI BBIYMCIICHUA

KUHETUYECKON IHEPTHU:

2
mu
B

TeopeMa 0 KHHETHUYECKOMH OHCPI'UH. d)opMyna JUISI BBIYMCIICHUS TTOTECHIIUAILHOM




OHEPIUU TCJia, MOAHATOrO

Hag 3eMIIit:

E _ =meh
F o

Mexann4deckas SHEPTHUAd:

E=E;+E p
119 3aKOH COXpaHEHMs MEXaHU4YeCKol sHeprun. @opmyJia sl 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpEHUS: £ = const.
[IpeBpalieHne MEXaHMYECKOM SHEPTUU MTPU HAJTMYUU CHJIBI TPEHUA.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Prruar. Moment cuibl: M - Fl.
VYcinoBue paBHOBECHS pblyara:
ol MAM+.=0
[MoxBrxHbIN 1 HenoABMKHBIN O0510KU. KI1/I mpocThIX MeXaHU3MOB,
S Aﬂmasm
‘4‘33.11‘3&1133323
JlaBiieHune TBEPOTO TENa.
@®opMyna 751 BBIYUCIICHUS 1aBJIEHUsI TBEPIOTO Tena:
_F
pP= 5
191 JaBnenue raza. ATMochepHOe TaBlIeHUE.
' I'mapocratuyeckoe JaBleHUE BHYTPH KUJIKOCTH.
®opMyna 175l BBIYUCIICHUS 1aBJICHUS BHYTPH KUAKOCTH:
P=pgh+ P,
1.22 3akoH [Tackans. ['mapaBnuueckuit mpece
3akoH Apxumena. dopmyna nanas  OnNpeAesieHHUs BBITAIKUBAIOIIEH CHIIBI,
JICACTBYIOILEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh WJIN ra3:
1.23

F_:'-_I:ﬁ. =ng

VYcaopue miaBanus teaa. IlnaBanue CYJ0B 1 BO3AYXOILIaBAHUEC




1.24

Mexanudeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KoJeOaHM.

<D0pMyna, CBA3bIBAIOIAA YaCTOTY U IEPUOJ KoJIeOaHMiA:

1.25

MareMatuueckuii ¥ INpyKUHHBIM MasATHUKU. [IpeBpalienue oSHepruu Inpu

K0J1€0aTeILHOM ABUKEHUHU

1.26

3aryxaromue konebanus. BeinyxieHHble koneOanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHBIC " TIOINIEPCYHBIC BOJIHEBI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTD paCipoOCTPaAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI Ha T'paHHULIE

nByX cpenl. H(]pa3ByK U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3MepeHne cpenHeil IUIOTHOCTU BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUSI CKOJIbKEHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpelHeH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHHsi Opycka NpH JABWKEHMHM 10 HAKIOHHOM IJIOCKOCTH; YacTOThl M
nepuoga KoieOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KoJIeOaHHU NPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbI, AEHCTBYIOLIET0 Ha pbIyar;
paboThl CHJIBI YHPYTroCTH MPH MOABEME TPy3a C IMOMOIIBIO HETMOABHKHOTO
0110Ka; pabOThI CUIIBI YIPYTOCTU IPHU MOABEME Ipy3a C MOMOILIBIO MOJBHKHOTO
61o0Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BEMA MOTpYKEHHOM
YacTH TeNa U OT IUNIOTHOCTHU JKUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIbKEHUS OT CUJIbl HOPMAJIBHOT'O AAaBJICHUS U OT
polia MOBEPXHOCTH; CHJIbl YNPYTrOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
neopManuy Ipy>KUHBL; YCKOpEHUsl Opycka OT yrjla HakjoHa HarpaBIIsIoLICH;
nepuoja (4acToThl) KoseOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; NEepHoaa
KosleOaHUH MPYKMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
HCCIIEIOBaHUE HE3aBUCHUMOCTH IE€pUoJia KOJIeOaHUM HUTAHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara

1.30

Qusuueckue sA6NeHUsA 6 npupooe: TPUMEPbl JBWXKEHHUS C PA3IUYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHMSI B IPUPOJE U

TCXHUKEC, TMPWIKWBBI W OTJHMBBI, JABMXXCHHUC IIJIAHCT ComHeyHoM CHUCTCMBI,




PEAKTUBHOC JABUKCHHEC XXUBBIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BIMAHHUC
aTMOC(bepHOFO JaBIICHUS Ha >KHUBOH OpTraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATUC

3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue yCWlpOﬁCWlGd.’ CIIMAOMETP, AATYUKU IIOJOKCHHA, PACCTOAHUA U
YCKOpPCHUS, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTHI, pbIyar, MOJBIKHBIN U

HCHOIIBI/I)KHI)If/i 6JIOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MBI B 6I)ITy,

t1 coOOMIAONIUECs] COCYAbl, YCTPOWCTBO BOAONPOBOJA, TMAPABIMYECKUN Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE
2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJOXKEHUS  MOJEKYJSIPHO-KMHETUYECKOW TEOPUM  CTPOCHUs
2.1 BelecTBa. Mojenu TBEPIOro, KHUAKOrO U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHsble Tena
57 JlBmkeHne dvactul BemecTBa. CBA3b CKOPOCTHM  JIBWJKEHUS 4YacTUL C
. Temrneparypoil. bpoynosckoe nBmxenue, nuddysus
23 CMaunBaHuE U KaWUISIPHBIE SBJICHUS
24 TenoBoe paciiupeHue u cxxatue
2.5 TerioBoe paBHOBECHE
"6 Buytpennsas sneprus. Pabora u Teruionepenadya Kak CHOCOOBI HM3MEHEHMS
' BHYTpPEHHE!N 3HEPTUU
2.7 Bunel Temnonepenayn: TEMIONPOBOJHOCTD, KOHBEKIUS, U3ITyYCHHUE
HarpeBanne wu oxnaxaernue Tten. KoauuectBo  Temnorel. Y naenbHas
TEIUIOEMKOCTb:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHWsS PHEPrMM B TEIUIOBBIX IMpOIECCax. YPaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q1 _Qz +..=0
Hcnapenne u kxonaeHcauus. l3MeHeHHWE BHYTPEHHEH HHEPrHHM B IIpoliecce
510 UCIapeHusd W KoHAeHcauuu. KumeHue SKHOKOCTH. YAenpHas TEIuioTa
' napoobpazoBauus: L = O/m
2.11 BrnaxxHocTs Bo3ayxa




[InaBnenue wu Kpucraiumsauus. VI3MeHeHHe BHYTPEHHEHW OJHEpPIMM IIpHU

IUIABJICHUHU U KpUCTAJIJIM3alluN. Y,HCJ'IBHEUI TCIJIOTA IIJIaBJICHHUA:

2.12
2=2
m
BuyTpenHss sHeprusi cropaHus TOIUIMBa. Y IeibHas TEIIOTa CrOpaHus TOTUIHBA!
2.13 q=Q/m
2.14 [Tpuntume! padoTe! TermioBbix Asurarenei. KI1J[ TermmoBoro apurarens
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAUNIMYECKOTO IMJIMHIPA; KOJIMYECTBA
TEIUIOThI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Macchbl, B KOTOPYIO OIyUIEH HAarpeThld IWIMHIAP; KOJUYECTBA TEIUIOTHI,
2.15 OTJAAQHHOTO HArpeThiM LHWJIMHAPOM, TOCJIE ONMYyCKAHUS €ro B BOAY KOMHATHOH
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3AYyXa; YJAEIbHOH TEIJIOTHI
MIaBiaeHus Jbaa. MccnenoBaHue W3MEHEHHSI TEMIIEpaTypbl BOJABI  TIPH
Pa3IMYHBIX YCJIOBUSX; SIBICHUS TEMJIOOOMEHA MPU CMEIIMBAHUU XOJOTHOM M
ropsiueit BOJbI; Mpoiiecca UCHapeHust
Qusuueckue sA61eHUs 6 Npupooe: TIOBEPXHOCTHOE HATSHXKEHUE U KANUJUISPHBIC
2.16 SIBJICHUS] B MPUPOJIE, KPUCTALIBI B Npupojne, uinydeHue ConHila, 3aMep3aHue
BOZOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
Texnuueckue ycmpoticmeéa: KalnWUISpbl, IPUMEPHI UCIIOIB30BAHUS KPUCTAILIOB,
17 XKUJKOCTHBIM TEPMOMETpP, AATUYHUK TEMIIEpPaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, ABUTaTEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpuzaius Tei. JIBa Buaa 3JIeKTPUYECKUX 3apsI10B
3.2 BzaumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUsI DJIEKTPUUYECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHnun
' CYNEPIIO3UIINH IIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocutenn »snextpuyeckux 3apsiaoB. JleWicTBHE 5SIEKTPUYECKOTO TIOJS Ha

QJICKTPHUYCCKUC 3aPAbI. HpOBOI{HI/IKI/I U JUSJICKTPHUKH




[TocTosHHBIN 37eKTpUYECKHil TOK. JlefcTBUS ieKkTprudeckoro Toka. Cuia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4

DIEeKTpUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma aiist yyactka snekrpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COETMHEHHUE TPOBOIHHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapamiensHOE COEIMHEHNHE TPOBOJIHUKOB PABHOTO CONPOTUBIICHUS:
R
U=U;:I=I+1;R=—.
-7 B 2

CwMerianHpIe COCTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH J[>oyns — Jlenna:
3.11 2

. Q=I"-R-t

112 OneiT Opcrena. MarHuTHoe moJjie MPSAMOrO NPOBOJHUKA C TOKOM. JIMHHMM

MarHuTHON MHIYKIIUH
113 MarauTHO€ TmMOJiIe TMOCTOSHHOTO MarHuTta. B3anmoaeicTBhe MNOCTOSIHHBIX

MarHuToB
3.14 JlelicTBME MarHUTHOTO IT0JIS1 HA IIPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBnenue 3neKTpoMarHuTHON MHAYKUuu. [Ipasuio Jlenna
3.16 Ipaxmuueckue pabomul

I/I3MepeHI/Ie QJICKTPHYCCKOTO COIIPOTUBJICHUA pe3ucCTOpa; MOIIHOCTH
QJICKTPHUYCCKOI'O TOKA, pa6OTLI QJICKTPHUYCCKOI'O TOKA.

HccnegoBanne 3aBHCHMOCTH  CHJIBI TOK4, BO3HHUKAIOUOICTO B IIPOBOAHHKE
(pe3I/ICTOpBI, J'IaMl'IOIIKa), OT HAIIPsKCHHUA Ha KOHIAX IIPOBOAHHKA, 3aBUCUMOCTH

CONMPOTUBJICHHA OT IJIMHBI IPOBOJAHHWKA, INIOIIAAN €ro NMONCPCYHOr0o CCUCHUSA U




YACIBHOI'O COIIPOTUBJICHUA.
HpOBepKa npaBujia UIA SJICKTPUYCCKOI'O HAMPSIKCHUSA IIPU TMOCICA0BATCIBHOM
COCIUHCHHWU IIPOBOJHUKOB; IIpaBWJIa JIA CHJIBI JJCKTPHYCCKOIO TOKa IIPpHU

mapajajacjibHOM COCINHCHHUU IIPOBOAHNKOB (pGSI/ICTOpH u naMnqua)

Qusuueckue s6nenus 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE T0JIE 3eMJIH, JApen( moaocoB,
POJIb MAarHUTHOTO TIOJISI JIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: OSIEKTPOCKOI, aMIIepMETp, BOJIBTMETP, PpEOCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPrUH,  DJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHBIC AJIEKTPOTIPUOOPHI (mpumepsr), AJICKTPUICCKHE
MPEeIOXPAaHUTENH, JJICKTPOMArHUT, OSJEKTPOJBUTATENh TOCTOSIHHOTO TOKa,
Te€HEPaTOpP MOCTOSTHHOTO TOKA
3.19 OnekTpoMarHuTHbIe BOJIHBIL. [IKkana 31eKTpOMarHUTHBIX BOJIH
3.20 JlydeBas mozenb cBeta. [IpsMonnHeitHOe pacipOoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [limockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 Jlunza. Xon nydei B nuH3e. DOKycHOE paccTosiHMEe NUH3BL. OnTHYecKas cuia
' nun3el: D = 1/F
3.25 ['ma3 xak ontuyeckas cucrema. OnTudeckue mpudopsI
IIpakmuueckue pabomul
N3mepenue onTudeckoil CUiIbl COOMparoliel JUH3BL, (OKYCHOTO pPaCCTOSHUS
coOuparomeld JHMH3bl (MO CBOWMCTBY paBEHCTBA pa3MEpOB IpeaMeTa U
M300paxkeHusi, KOTJa MpeJAMET PacloyioKeH B JBOMHOM (QoKyce), MmoKa3aTens
3.26 MIPEIOMJIEHUS CTEKIIA.
HccnenoBanue cBOMCTBA M300paKeHMS, TIOTYUYSHHOTO C TIOMOIIBIO coOMparomen
TUH3bI; W3MEHEHHS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIWH3,
3aBUCHUMOCTH YTJIa MPEJIOMIICHHUS] CBETOBOTO Jyda OT yIJia MaJeHusl Ha TPaHUIIe
«BO3JIyX — CTEKIIO»
397 Qu3zuueckue senenuss 6 npupoode: 3atmeHus ConHma u JIyHbI, 1mBeTa Ted,
' ONTHYECKHUE SBJIEHUS B aTMochepe (11BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoiicmea: OYKH, TIEPUCKOI, (OToanmapar, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA




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

4.1
pacnaga

4.2 OmnsiThl Pesepdopaa mo paccesnuto anbga-yactuu. [lnanerapaas Moaens atoma

4.3 CocraB aromHoro s1pa. M3oTomnsl

4.4 [lepuon monypacmnaja aTOMHBIX siAEp

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsSA0BOI0 U MACCOBOT'O UUCEI
Qusuueckue sA6leHUs 6 npupode: €CTECTBEHHbIM paJHMOAaKTUBHBIA (OH,

4.6 KOCMHMYECKHE Jy4YHM, pPAJUOAKTUBHOE U3Iy4YECHUE MPUPOIHBIX MHHEPAJIOB,
JeiCTBUE paJiMOAaKTUBHBIX U3JyUYEHUI Ha OpraHU3M 4eJIOBEeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, UHAWBUYaIbHBIM T03UMETP, KaMmepa

BI/IJ'IBCOHa, AACpHasA OHCPreTUuKa




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

» ®dusuka: 7-i kmacc: 0a30BbIN yPOBEHb: YUCOHHK; 3-€ U3/IaHHE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiimonepHoe o011eCcTBO
«M3marensctBO «IIpocBemenne»

» Gusuka: 8- kiacc: 6a30BbI YPOBEHB: YUCOHUK; 3-€ U3aHHE,
nepepadorannoe [leppimikun .M., UBanoB A.M. AkiimoHepHoe oOIIECTBO
«3narensctBo «IIpocBemenue»

» dusuka: 9-i1 knacc: 6a30BbI YPOBEHB: YUCOHUK; 3-€ U3aHUE,
nepepadorantoe [leppiikun .M., I'ythuk E.M., IBanoB A.W. u np.

AxuuonepHoe obmectBo «M3aarensctBo «lIpocBenienne»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJA

1. ®usuka. 7 k1. Meroauueckoe nocobue / Yepuukona O.A., I'mageHkoBa
C.H., Kynpssues B.B.,2023

2. ®uzuka. 8 k1. Metonuueckoe nocodbue / Yepuukosa O.A., I'magenkoBa
C.H., Kynpssues B.B.,2023

3. ®usuka. 9 k1. Metonuueckoe nocodue/ Yepnukora O.A., [mageHkoBa

C.H., Kynpssues B.B.,2023
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETH

HUHTEPHET

1. Enunas koyuteknus udpoBbIX 00pa3oBaTEIbHBIX PecypcoB. — Pesxxum
noctymna: http://school- collection.edu.ru
2. JJabopaTtopHbie paboTh 1o pusuke - Pesxxum moctyma http:phdep.ifmo.ru

3. Aaumanus ¢pu3udecKux nporeccoB. Pexxum pocrtyma - http:physics.nad.ru



