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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO0 H3YYCHHS
bu3MKN Ha AEATETHbHOCTHOM OcCHOBEe. B mporpamMMe mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00yUeHHs, a TaKkkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOIO COAEpPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3YIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OUOI0THeH, acTpoHOMUEH U pu3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
o0Opa3Ipl MPUMEHEHHsS] HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SBJICHUS,

e OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIEIOBAHNUS;

e HMHTEPHPETUPOBATH JIAHHBIC M WCIOJIH30BaTh HAyUYHBIC JOKA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPXKIEHHOM pElICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss pusuku:



npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYEHHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTYAJIIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHUs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaabHEeWIleMy OOy4YeHUIO B 3TOM HAPaBJICHUHU.

JlocTKEHHE 3THX IIeJIed MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1rero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX PAcUYETHBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOJIHEIC SIBJICHUS M BBITOIHITH OIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU, aHAIHU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoautcs 204 daca: B 7 kiacce — 68 yacoB (2 yaca B HElel0), B 8
KJ1acce — 68 yacoB (2 yaca B Heento), B 9 kitacce — 68 vaca (2 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMMe no (pu3MKe nepedeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTeb JeiaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Yaronmxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJapCTBEHHOTO dK3aMeHa 1o (pu3uke.

COAEPKAHUE OBYUEHUSA

7 KIIACC
Paznen 1. ®u3uka u €€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.



®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MepeHue Quanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHUA: HAOJIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmrogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHUHN C IIOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue npubOOPHI U MPOUEAYpPa NPSIMBIX WU3MEPEHUN aHAJIOTOBBIM U
UG POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpenenenHue 1EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoOB MajbIX TEN.

N3mepenne TtemmepaTypbl MpU MOMOLIM KUJIKOCTHOTO TEPMOMETpa M
JlaTYuKa TEMIIEPATYPBI.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JATBHOCTh MOJIETA
iapuka, MymeHHOr0 TOpPU30HTAIBLHO, TeM OOJIblle, YeM OOJIbllle BhICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. OIbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelicTBue dYacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSCHSIONIUXCA  MPUTSDKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomel u onvimel.

1. OneHka JuMaMeTpa aroMa METOJOM psloB (C  HUCIOJIb30BAHUEM
dboTorpadwuii).

OnbITHl IO HAOJTIOJIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.

LA N



Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JABUKCHHS.

SBnenne uHEpUMM. 3aKOH HMHEPUUM. B3aummopaeicTBHe Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepuCTUKa B3auMojehcTBUs Ten. Cuiia ynpyrocTd M 3aKoH
['yka. MI3MepeHue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIa
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HalIpaBJIEHHBIX 1O OJHOMN npsiMoi. PaBHoxelicTByromas cui. Cuna TpeHHs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B NpUpOe U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.

2. H3mepeHune CKOpOCTH NPSMOIUHENHOTO JIBHKEHUSI.

3. HaOmionenue siBnieHus MHEPIUU.

4. HaOmroieHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.

5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.

6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.

Jlabopamopuvie pabomel u onvimol.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJIEJIH JIEKTPUIECKOr0 aBTOMOOWIISI M TaK Jiajee).
2. OmpeneneHure CpeIHEH CKOPOCTH CKOJBKEHHS OpycKa WM MIapuKa 10
HAKJIOHHOM TJTIOCKOCTH.
3. OmnpeneneHue MIOTHOCTA TBEPAOTO Tea.
OneITHI, JAEMOHCTPUPYIOIIHNE 3aBUCUMOCTh pacTshKeHUs (aedopmMariuu)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HaBnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEma, Temmeparyphl. llepenaua maBieHus
TBEPABIMU TEJNAMHU, XKUAKOCTAMHU W razamu. 3akoH [lackamns. [IHeBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TiyOWHBI. ['mapocratnueckuit
napajsokc. Coolaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMochepa 3emnun u atmocepHoe nasieHue. [IpuumHbI CyliecTBOBaHUS
Bo3aymHON o0onouku 3emud. Onbit Toppuuennu. M3mepenue armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BHICOTHI HaJl YDPOBHEM MOPSI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.



3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.
[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmaromyecs cocy/bl.
['mapaBauyueckunt mpecc.
[IposiBienue nelcTBHsl aTMOCHEPHOTO JABICHUS.
3aBHUCUMOCTD BBITAJIKMUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue aBaHus TEN: MJIABAHUE WU MOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA NOTPYKEHHOM B
XKUIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHCTBYIOINIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, AEHCTBYIONIECH Ha TEIO
B JKUJIKOCTH, OT MACChI TE€JIa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTH Te€Ja U OT IUNIOTHOCTH KUIKOCTH.
5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPYy30HOABEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOUTHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [ [pumeHenue npaBusia paBHOBECHS pbluara K 0JI0Ky. «30J10TO€
npaBuio» Mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUAJIbHAS DHEPTHS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpegenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

HccnenoBanue yciioBUN paBHOBECHS pblyara.
N3mepenne KII/] HakJIIOHHOM MJIOCKOCTH.
N3yyenue 3aK0Ha COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

o vk wnN PR
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8 KJIACC
Pa3ngen 6. TemioBbIe AIBJICHUS.



OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpHH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEIOBOE pacClIMPEHNE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
yactull. BuyTtpeHnsisi sHeprus. CrmocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpPTUU:
TeIIonepeaavya u CoBepIieHrne padboThl. Buasl Temonepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonuuecTtBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KUIIEHHS OT aTMoc(epHOTo
JIABJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpuniuner pabotel TerioBbix apurareneit KIIJ TtemmoBoro nBurarens.
TernnoBble ABUTATEIU U 3aIIUTA OKPYKAIOIICH CpEIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmronenune nuddysuu.

HaOmronenue siBfieHni cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.

HabnrofgeHue TemioBoro pacuupeHus Tel.

W3meHenue naBieHHs Ta3a IMpU U3MEHEHHH O00BbEMa M HArpeBaHHUM WIIU

OXJIAXKCHUMU.

6. IlpaBuna usmepeHus remMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Mpy COBEPIICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHuu pabOThl BHEIIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HabnroeHre mocTossHCTBa TEMITEPATYPhI MPH TIIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopusie pabomel u onvimel.

1. OmnbITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITel TIO HAOMIOACHHUIO TEIUIOBOTO PACIIUPEHHS Ta30B, JKUIKOCTEH H
TBEPABIX TEII.

4. OmpeneneHue NaBICHUS BO3AyXa B OAJTOHE MITIPHUIIA.

LA S



5. OnbITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JABIICHHS BO3JyXa OT €ro

00bEMa M HArpeBaHUs W OXJIAKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIePaTyPhI.
7. HaGmionenue wu3MEHEHUsS BHYTPEHHEM OJHEpPrHMM Tejla B pe3yjbTare
TerIonepeaayr U paboThl BHEITHUX CHJI.

8. HccnenoBaHue sBJICHUS TeIJIOOOMEHA TNPH CMEIIMBAHUHM XOJOJHOW U

ropsi4eu BOJBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEII000MEHE C HArPEThIM METATUIMUECKUM LIMJIMHAPOM.

10. OnpeneneHre yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JiaekTpudecKkue 1 MarHUTHbIC SIBJICHHS.

OnekTpu3auus Tel. J[Ba poaa 3JeKTpUUYECKUX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSIHUS MEXKIY TE€JIaMM).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYIEPITO3UIINU IICKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJEKTPUYECKUAN 3aps.
Crpoenne aroma. [IpOoBOOHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
JU1s1 ydacTka uenu. IlocineqoBarenbHoe U mapajuieIbHOE COEIMHEHNE POBOIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCcKoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre 1Ny 1 MOTPEeOUTENH IEKTPUIECKO sHeprun B O0bITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMO1IeMCTBHE ITOCTOSTHHBIX MAarHUTOB. MarHUTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue sl Ku3Hh Ha 3emuie. OmnbIT
Opcrena. MarouTHOE MoJie AJIEKTPUIYECKOro ToKa. [[puMeHenre 31eKTpOMariuToB
B TEXHUKE. J[eCTBME MArHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJBUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

OnbiTel Dapajnes. SBneHne dMeKTpoMarHuTHON uHAyKuu. [Ipasuio Jlenna.

DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUSI AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.

1. DnexTpuzanus Ted.



©CooNORWwN

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpONCTBO U ACHUCTBUE IJIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAT0B.

[IpOBOAHUKH U TUDIICKTPUKH.

MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKHN IOCTOSIHHOTO TOKA.

. JleHcTBUS 3IEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUN TOK B )KUIAKOCTH.

11.T"a30Bblii pa3psia.

12.VI3MepeHne CUiTbl TOKa aMIIEPMETPOM.

13.M3Mepenne dAeKTPUIECKOTO HAPSHKCHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHBIICHHI.

15.B3anmoieiicTBrE MOCTOSHHBIX MAarHUTOB.

16.MonaenupoBaHre HEBO3MOXKHOCTH pa3/ie/IeHUs MOJIOCOB MarHuTa.
17.MonenupoBaHHE MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.
18.0mbIT Dpcrena.

19.MarHuTtHoOE€ 1oJjie ToKa. DJICKTPOMarHur.

20./leiicTBHE MArHUTHOTO TI0JISI HA TIPOBOIHUK C TOKOM.
21.9nexkTpoaBUraTesb MOCTOSHHOTO TOKA.

22 .VccnenoBanue SIBICHUS IEKTPOMATrHUTHON WHTYKITHH.
23.0mbiTer Dapages.

24.3aBUCUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro

BO3HHKHOBCHU.

25.251eKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.

1.

N
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9.

OneiThl MO HAONIONCHUIO DICKTPU3ANMM Tel WHAYKIWMEH U TpHU
COIPUKOCHOBEHUH.

HccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJAHUKU U
JTADJICKTPUKHU.

C6opka u poBepka padOoThl JEKTPUUECKOH 1IETTH MOCTOSSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHBIJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TNPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMONEPEYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBwia CIOKEHUS HANPSHKEHUM MPU TOCIEI0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

10.Ompenenenre paboOThI STEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.



11.0npeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISEMONl Ha
pe3ucrTope.

12.ViccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsDKEHUS Ha HEl.

13.0Onpenenenue KIIJ[ HarpeBaTens.

14.ViccnenoBaHre MarHUTHOTO B3aUMOJIEHCTBHUS TOCTOSIHHBIX MarHUTOB.

15.13yueHne MaraiuTHOTO I0JI IOCTOSTHHBIX MAarHUTOB IIPU UX 00bEINHEHUU
Y pa3ACIICHUN.

16.VccnenoBanue AeMCTBHS SJEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0nbITl, J€EMOHCTPHUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBUS
KATYIIK{ C TOKOM M MarHuTa OT CHJIbI TOKA Y HAIPABJIEHUS TOKA B KATYLIKE.

18.M3yuenue neicTBUS MarHUTHOTO TIOJISl HA POBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U u3yueHue paboThl JIEKTPOIBUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTaHOBKHU.

21.0nBITBI IO HCCIENOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM WHIYKIUU:
VCCJIEIOBAHNE W3MEHECHHMI 3HAYEHUS W HAINPABICHUS WHIYKIHMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMmonHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHENHOe JBHkeHue. (CBoOomHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMXKEHUE O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTHd. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwxkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHInanpHas YHEPrus Teia, MOIHATOTO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas



sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIHUH.
Jemoncmpayuu.

1.
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8.

9.

Habmroienue MexaHn4ecKoro ABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHMe TyTell M TPAEKTOpUW JBUKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJl OTCUETA.

H3mepenne cKopocTy U YCKOPEHUSI MIPSIMOITMHEHHOTO JBUKCHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKEHUSI.

Habmoienue nBI>KEHUs Tena o OKPYKHOCTH.

Habmoienue MexaHn4ecKuX SBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETo
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

W3meHeHune Beca Tena Npy yCKOPEHHOM JBU)KEHUU.

10.I1lepenaua ummnynbca Ipy B3aUMOJCHCTBUM TE.

11.IIpeobpa3zoBanusi 3HEPTUU MIPU B3aUMOICHCTBUU TEJL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13.Coxpanenne uMIybca Ipu abCOTIOTHO YIIPYTrOM B3aUMOICHCTBUH.
14.HaGnroieHre peakTUBHOTO ABUKEHHUS.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHre MEXaHUIECKOW SHEPTUH NP ABIKEHUH Teja MO ASHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

2.
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KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
[IapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenrue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MTPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodhGUIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU TMPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TeJIa 110
TOPU30HTATBLHON MMOBEPXHOCTH.



10.Onpenenenne pabOTBl CHJIBI  YIOPYrocTH TMpH TOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11.M3y4yeHue 3aKOHa COXPaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: TIEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyknaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOHCTBa MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOoHA. OTpakeHue 3Byka. MHpa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmogenue koneOGaHWil Ted TOJ JIEUCTBHEM CHJIbI TSDKECTH U CHUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X ICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Hab6mrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
. AKyCTHYECKHH PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. Omnpenenenue 4YacTOThl M MEpuUoJa KOJeOAHWW MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOTHI U TIEpHO/ia KoneOaHui MPYKUHHOTO MasSTHHKA.

3. HccnenoBanue 3aBHCHMOCTH TIepHO/Ia KOJICOAHHMI MTOABEIIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KojeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO IMaICHHUS.

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopuvie pabomul u onvimaol.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — ceera.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [mockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH npesomyieHHs cBera. [lomHOoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xon aydeit B nua3e. OnTrueckas cucreMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKoCcTh U 1adbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.
OTtpakeHue cBera.
[Tonydyenue n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cera.
OnTuyeckuii CBETOBO/.
Xop ntydeil B coOmparonieit JIMH3e.
XO0J Dy4yer B pacCenBaIOIIECH JIMH3E.
[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.
. Ilpunuun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10.Monemns ria3a.
11.Pa3noxkeHue 6e10ro CBeTa B CIEKTP.
12.Tlony4enue 6em0ro cBETa PH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. WccnenoBanne 3aBUCUMOCTH yIjla OTPa)XEHHUs CBETOBOTO Jy4ya OT yria
naJICHUs.
2. V3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
3. UccnenoBanue 3aBUCUMOCTH yTia MPEJIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTHUYECKOM CHIIBI cOOMparoiei
JIMH3BI.
6. OmnbITHI O Pa37I0KEHUIO OEJIOT0 CBETa B CIEKTP.
7. OnbIThl O BOCHPUATHIO LIBETA MPEAMETOB NPHU UX HAOJIOJCHHM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

CoNOOR~ODE
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PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaiieHus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

SAnepnas sHepreTtvka. JleWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUS] U TTOTJIOLICHHUS.

CreKTpbl pa3IMYHbIX Fa30B.

CnexkTtp Bogopoa.

HabGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuérumka HOHU3UPYIONINX U3ITYyUSHUH.

. PerucTpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopubw pabomul u onvimaol.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHUE HHEPrUM YaCTUIBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. Usmepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluU
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
P U3YYEHUH BCEro Kypca (PU3HMKH, a TaKKe I MOATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY MO0 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO IESITEILHOCTHBIN XapakTep JAHHOTO pa3jieia peaau3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBHIMOJIHAIOT 3aJaHUs, B KOTOPBIX UM IMPeAJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBACHATH
bu3nyeckue BIEHUS B OKPYKaOIIEeH NMPUPO/Ie U TOBCEAHEBHOM KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTIXKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAPUMEP, TPAKTUUECKOTO UCTOJIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
DHEPIHUU.

o UAwWNE



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue UMK HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIICHHE K JTOCTHKEHHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOIIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKy;

— OCO3HaHHE BAXXHOCTH MOPAIbHO-3THUYECKUX MPUHIUIIOB B AECATEIHHOCTU
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUUECKUX KadyecTB (PM3MUECKOW Hayku: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTHU, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEUILIEH COCTaBISIOLIEH
KYJbTYPBIL;

— pa3BUTHUE HAY4YHOU JHO003HATEIILHOCTH, MHTEpEca K HCCIEI0BATEIbCKOMN
NEATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHME IIEHHOCTU O0€30MacHOro o0pa3a >KWU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MAaCHOTO TIIOBEJICHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYTOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(opMHUPOBAHHOCTH HABBIKA pe(PIICKCUH, TPU3HAHUE CBOETO MTpaBa Ha OIUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B PEHICHUWU MPAKTHYECKUX 3ajad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, TOpojia, Kpas) TEXHOJOTUYECKOW W
COIMAJILHOM HAMPAaBJICHHOCTH, TPEOYIOIINUX B TOM YHUCJIC U PU3HUUECKUX 3HAHUM;
— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodeccuii, CBSI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



e — OpHUEHTAlUsS Ha NpUMEHEHHE (U3MYECKUX 3HAHMW JJIs pelIeHMs 3a1ad B
o0JacTh OKpy’Karolled Ccpelbl, [UIAHUPOBAHUS IIOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHME TIJI00ANBbHOIO XapaKTepa HKOJIOTMUYECKHUX HpoOsieM M MyTed uX
pelIeHus;

e 8) aganTanMu K M3MEHAIIMMCH YCJIOBHMSAM COLHMAJIbHON W NPHPOTHOM
cpeabl:

e — TMOTPeOHOCTP BO B3aWMOJCWUCTBUM TMPH BBIIOJHEHUU HCCIECIOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIIOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
TESITENIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPHUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPOBI, OOIIECTBA U
ASKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e — OIICHKa CBOMX JEWCTBUH C Yy4YETOM BIMSHHMS Ha OKPYXKAIOIIYI Cpeny,
BO3MO’KHBIX IJI00OAJIBHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbBIC EHCTBHUS,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue AelcTBUA:

e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);

e YCTaHABJIWBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JJIsI
0000IIIEHNS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaEeMbIX (haKkTax,
JTAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBIBJISITh NMPUYHUHHO-CICACTBEHHBIC CBSI3U MPU U3YYCHUH (PU3MUECKHUX
SIBJICHUM U MPOLIECCOB, JIETATh BHIBOJIbI C HCOJIb30BAHUEM JI€TYKTUBHBIX U



WHJYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTAaTh THUIOTE3bl O B3aUMOCBSI3SX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHME HECKOJIbKUX BapMaHTOB pelleHusi, BbIOOp Haubosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCTIOJIb30BaTh BOIPOCHI KaK UCCIIE0BATENbCKUNA MHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
buznyecKuit IKCHEPUMEHT, HEOOJBIIOE HCCIEAOBaHNE (HU3HUECKOTO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMAIIHIO,
HOJYYEHHYIO B X0JI€ UCCIIEIOBaHUS WIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 X PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIE METOIbl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIM JAaHHBIX C y4E€TOM MpPENJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOPMY TIPEICTABIICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH pelIaeMble 3aJadyd  HECIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha pEIICHUE 3a/ladyd U TOJJEp KaHHe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXICHHSIMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOIMYHO TPECTABIATH PE3yIbTaThl BHIMOIHEHHOTO (PU3MYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MMOHUMATh M UCITOJIH30BaTh MPEUMYIIIECCTBA KOMaHIHOW U HHIUBHU YA IbHOM
paboThI IPU PELICHUH KOHKPETHOU (PU3nUYecKol mpoOieMbl;

MPUHUMATh IIeJIM COBMECTHOM ACATEIBPHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiaTh pojiH, OoOCYXIaTh MpOLECCHl U
PE3yNBTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;



BBIITOJIHATH CBOIO 4aCTb pa6OTbI, A0CTUTasl Ka4CCTBCHHOI'O pC3yJibTaTra 110
CBOCMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU I[CﬁCTBPISI C APpYTUMHU YICHAMU
KOMaH/bI,

OLCHUBATH KAa4YCCTBO CBOCITO BKJIdJad B O6HH/II>1 IMPOAYKT IIO KPUTCPHUAM,
CaMOCTOATCIIBHO C(l)OpMy.TII/IpOBaHHI)IM Y4aCTHUKaMH BBaHMOﬂGﬁCTBI/I}I.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHus (GU3NIeCcKux 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIon);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3aa4l WIIN
IUTAHA HUCCIIEJOBAHUA C Y4YETOM HMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIjiaraéMble BAPUAHTHI pEICHUM;
Jies1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPeJIararh IUIaH €€ U3MEHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATENBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOr0 HUCCIEJAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJI0BEKa B XOJI€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (PU3NYECKUX 3a]1a4 UIIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 Kkjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HUCIIOJIB30BAaTh IIOHATHA: (I)I/IBI/I‘—IGCKI/IC N XUMHYCCKUC SABJICHUA, Ha6J'IIOI[eHI/Ie,

HKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, AMHUIIBI (PU3NUECKUX BETUYHMH, aTOM, MOJIEKYJIa,
arperatHple  COCTOSHUSI ~ BemlecTBa  (TBEpAOe, KHUAKOe, Trazoo0pazHoe),
MEXaHUYEeCKOe JBWKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKkToOpHsi, paBHOAECHCTBYIOIIas cuia, neopmanus (ymnpyras, IIacTUYECKas),
HEBECOMOCTh, COOOLIAIOIINECS COCYBL;

paznmuuath sBieHUs (nIuddysus, TEIIOBOE IBUKEHHWE YacTHUI[ BEIIECTBA,

PaBHOMEPHOC ABHMIKCHHUC, HCPABHOMCPHOC ABWMIKCHUC, MHCPUUA, BBaHMO)ICﬁCTBHG



T€Jl, PABHOBECHE TBEPIABIX TEJI C 3aKPEIVIEHHOM OCBIO BpAIEHHMs, Iepenada
JABJIEHUsI TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJ, TMPEBpAlICHUS MEXaHWYEeCKOM DSHEpruu) IO ONUCAHUIO HUX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
bu3nuecKoe SIBICHHUE;

. pacno3HaBaTh  NPOSBICHUE  M3YUYCHHbIX  (U3MYECKUX  SIBICHUU B
OKpYXalollleM MHUpE, B TOM 4YHclie (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBW)KCHUS C PA3IMYHBIMA CKOPOCTSIMM B XKMBOW M HEXUBOW IPUPOJIE, NEUCTBUE
CWJIbl TPEHHUS B IIPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOrO JaBJIEHUS Ha KUBOU
OpraHu3M, IUJIaBaHWE pPbIO, pblYard B TeEJI€ YEJIOBEKa, IPH 3TOM IEPEBOAMTH
MPAKTUYECKYIO 3a71a4y B yUeOHYI0, BBIJICNIAThH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH )
buznyecKuX SIBICHUH;

. ONHUCHIBATh M3yUYEHHBbIE CBOWCTBA Tel M (PU3UYECKUE SIBICHUS, HCIOIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHsA CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSHKECTH, BEC TeEJa, CUia
TpeHUsl, JaBieHHe (TBEPAOrO Teia, KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAS CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KO3(PUIHEHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHUMAIbHAsL SHEPTUS ), IPU
OIKCaHUU NPABUIBHO TPAKTOBATh (PU3NUECKHI CMBICI UCTIOJIb3YEMbIX BEJIMUUH, UX
0003HaUYEHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSA3BIBAIOLIUE JTaHHYIO (DU3UYECKYIO BEJIMUHMHY C IPYTMMH BEIMYMHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

. XapaKTEepHU30BaTh CBOMCTBAa T, (PU3NYECKHE SIBICHUS M TMPOLECCHI,
UCIIOJB3Ys MpaBuja CIOXKEHUs cuil (BAOJL OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackansi, 3akoH ApxuMmena, NPaBUJIO pPaBHOBECHs phiuara (00Ka), «30J10TOE
IIPABUJIO» MEXAHUKH, 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTHUH, IIPA ITOM J1aBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;

. OOBSACHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE€ CHUTyalUld IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYEeCKUX 1I1aroB ¢
ormopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUYECKHUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

. penaTh pacuéTHble 3aauu B 1—2 neicTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JJIsl PELICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTh MOJY4YEHHON (HU3NUECKON BEITMUYNHBI,

. pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU T[OMOIIH
(¢u3nYecKuXx METOAOB, B OIMCAaHUU MCCIEIOBAHUS BBIJCIATh IPOBEPSIEMOE
NpEeAnosjaokeHne (TUNoTe3y), pas3indaTh W HUHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ynbTaT, HAXOUTh OLIMOKH B XOJI€ OTIbITA, IE1aTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;



. MIPOBOAMTD OMBITHI MO0 HAOTIOACHUIO (PU3MUECKUX SBICHUM WK (PU3NUIECKUX
CBOMCTB Tel: (HopMyIHUpOBaTh MPOBEPIEMbIC MPEITIOI0KEHHS], COOUPATh YCTAHOBKY
U3 MPEeAJIOKEHHOTO 00OpYyIOBaHMs, 3alUCHhIBaTh XOJ ONbITa U (POPMYyIUPOBATH
BBIBOJIBL;

. BBITIOJIHATD MPSMbIC U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa,
CWIbl U TEMIIEPATyphbl C HCIOJH30BAHUEM AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB,
3aMKChIBATh NTOKA3aHUS MPUOOPOB € YUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH
U3MEPEHUN;

. MPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKOW BETUYMHBI OT
JIPYroil ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHU JIBH>KEHHUSI T€Ja, CUJIbI TPEHUS CKOJIbIKEHHUS OT BEca
Tena, KayecTBa 00padOTKH MOBEPXHOCTEHN TENl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOLIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YIJUHEHUs MpPY>KUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpYyKEHHOM YacTH TeJda U OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJjla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHMsI TEJI, YCIIOBUN PaBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO MCCIIEAOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUSI, CIEAYS MPEAIOKEHHOMY TUTaHy, GPUKCHUPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIUL U
rpaduKoB, JeNaTh BEIBOABI IO pe3yIbTaTaM UCCIEeI0BaHNUS;

. MPOBOJIUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIUYHUH (IIOTHOCTD
BEILECTBA JKUJIKOCTU W TBEPAOrO TeJja, CUJIA TPEHHUS CKOJIbKEHUSA, JaBJICHUE
BO3]1yXa, BBITAIKMBAIOIAsA CUJla, JEHCTBYIONIAs Ha OTPYKEHHOE B )KHJIKOCTh TEJO,
KOA(PPUIIMEHT MOJE3HOT0 AEHCTBUSI TPOCTHIX MEXAHU3MOB), CJIEAYs MIPEAJI0OKEHHON
WHCTPYKIMU: TPU BBINOJHEHUH U3MEPEHUH CcOOUpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIUMCISTh 3HAUEHUE NCKOMOMW BETUYNHBI;

. coOJI0/IaTh MpaBHiia TEXHUKU O€30MacHOCTH TPpHU paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;
. YKa3bIBaTh MIPUHITUIIBI IEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOIMCTB: BECHI,

TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

. XapaKkTepu30BaTh  NPHUHLMIIBI  JEHCTBUSL  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOI HAa UX OMUCAHUS (B TOM YUCIE: MOIIIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUI TMpecc, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACcOC, apeoMETp), HMCIHOJIb3ys 3HAHHUS O CBOMCTBAX (PU3UMYECKUX
SIBIICHUH 1 HE0OX0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOJAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPaXx) MPaKTUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MpPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

. OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHpopmanuun B HMHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM



U MyTEM CPAaBHEHWS PA3IMYHBIX MCTOYHUKOB BBIACIATH WH(MOPMAINIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
. UCIIOJIb30BaTh MPH BBIMOJHEHUU YUEOHBIX 33JaHUl HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYPChl CETU
WUuTepHeT, BianeTb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;
. co3zaBaTh COOCTBEHHbIC KPATKHE IMHUCbMEHHBIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpMAIUU (HU3HUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO HMCIIOJIB30BaTh W3YYCHHBIN TOHSATUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MMPE3CHTAIINCH;
. IPU  BBITIOJITHCHUH YYEOHBIX MPOCKTOB W WCCIECIOBAHUN PaCIPEACIISTH
00s3aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABIICHHBIMU 3a/ladyaMU, CJICIAUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ] B
JEATEIIbHOCTh [PYIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHUE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K koniy oOydenusi B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. UCIIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUSI BEUIECTBA, KPUCTAIUIMYECKHE U
aMmopdHbIe TeJjla, HACBHIIMICHHBIM W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTh BO3/yXa,
TeMmrepaTrypa, BHYTPEHHSII DHEpPrusi, TEIJIOBOM JBUTraTellb, >SJIEMEHTapHBIN
AICKTPUUYECKUN 3apsijl, JJICKTPUUECKOE TI0JIe, MPOBOJAHUKUA U JUDJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
. paznuyaTh SBJIEHUS (TEIUIOBOE pAcCIIMpPEHUE W CXaThe, Terionepenaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHHWE, KaNWUISIPHbIC SBJICHHS, HCIApPEHHUE,
KOHJIEHCAIMs, IUIaBJICHWE, KpucTaumm3anus  (OTBepJeBaHMUE),  KHUIICHUE,
Terionepeaaya (TerIonpOBOAHOCTb, KOHBEKIIUS, U3JIYYCHHE), IICKTPU3aLIUs Tell,
B3aMMO/JICHCTBHUE 3aPSAI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MArHUTHOTO TMOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAS MHTYKIIHS ) TIO OMTMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
. pacmo3HaBaTh  NPOSBICHUE  M3YUYCHHBIX  (U3MYECKUX  SBICHUU B
OKpY’KaroIIeM MUPE, B TOM unciie GU3NIECKUE SIBJICHUS B PUPOJIE: MOBEPXHOCTHOE
HATSDKCHUE U KaUJUISIPHBIC SIBICHUS B PUPOJIE, KPUCTAIIIBI B IPUPOJIE, U3ITyUEHUE
Connia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30oBaHUE POCHI, TyMaHa,
WHEes, CHera, SJIEKTPUUYECKHE SIBJICHUS B aTMmocdepe, dJIEKTPUUYECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE MOJIe 3eMJIU, Ipei( MOoI0COB, pOJIb MATHUTHOTO MOJIS IS
JKW3HU Ha 3emiie, OJIIPHOE CUSHUE, MIPU 3TOM NEPEBOAUTD MPAKTUUYECKYIO 3aa9y
B y4eOHYI0, BBIICITSATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3NYECKUX SBICHUM;
. OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKHUE SIBIICHUS, UCIIOIB3YS
bu3nYecKue BeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSIS DHEPTHUsl, KOJIMYECTBO TEILIOTHI,
yAelnbHas TEIIOEMKOCTh BEIECTBA, YJElIbHAs TEIUIOTa IUIABJICHUS, YEIbHas



TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3()PHUIMEHT
MOJIE3HOTO JICMUCTBUSI TEIUIOBOWM MAIIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa,
ANEKTPUUECKUI 3apsij], CHJIa TOKa, AJIEKTPUUECKOE HAIMpSIKEHUE, COMPOTUBICHUE
MPOBOJIHUKA, YJIEJIbHOE COMNPOTUBICHUE BeElIecTBa, paboTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS M E€JUHULBI (PU3NYECKUX BEJIMYHUH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH TpaUKH U3YUCHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEIUYHH;
. XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SBICHUS U IIPOIECCHI,
UCITOJIb3YsI OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPHNO3ULIUUA MOJed (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Jiyis yyacTka uenu, 3akoH Jxoyna—JIeHna, 3akoH
COXpaHEHHUsl HHEPTUH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBSACHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE€ CUTyallud MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbISABIATH
IPUYUHHOCIIEACTBEHHBIE CBA3H, CTPOUTh 00BICHEHUE U3 1—2 JTOTMYECKUX LIAroB C
ornopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

. penaTh pacuéTHble 3a7a4u B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBSA3BIBAIOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMKCBIBATH KPATKOE YCIIOBUE, BHIABIISITh HEAOCTATOK IAHHBIX JJIs1 pELICHUS 3a/1a4H,
BBIOMPATh 3aKOHbI U (OpMyJibl, HEOOXOAUMBIE ISl €€ pEIICHHs, NPOBOIUTH
pacu€Tbl W CpaBHUBATH [IOJYYEHHOE 3HAY€HUE (PU3NYECKON BEIUYHMHBI C
W3BECTHBIMU JIAHHBIMU;

. pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOMXHO PEMIUTh [P T[OMOIIH
¢u3nyecKux  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLICHUBATh MPAaBHJIBHOCTh MOPSAAKA MPOBEACHUS
UCCIIEIOBAHUSI, 1€J1aTh BBIBOJBL;

. IIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX ABJICHUM HIIH (HU3UIECKUX
CBOMCTB TeN (KanmWJUISIPHBIE SIBJIICHUS, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0bEMa, TeMmIepaTypbl, CKOPOCTH IIpOllecca OCTBIBAaHWS M HarpeBaHUs MpH
U3IIy4eHUH OT IIBETa H3JIydaroiedl (MOTJIOMIArOIIeii) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJbI OT TEMIEpPaTypbl JKUAKOCTH M IUIOMIAAA €€ TMOBEPXHOCTH,
ANEKTPU3ALMUs TEJT U B3aUMOJEHCTBUE AIIEKTPUUECKUX 3apSAI0B, B3aUMOAEIHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIU3allisl MATHUTHBIX MOJIEH TTOCTOSIHHBIX MAarHUTOB,
JEUCTBUSL MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOIBUTATEINS MOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSiEMbIE
NPEANoJOKEeHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOro 000pydoBaHUS,
OIMHCHIBATH XOJI OTIBITA U (DOPMYITUPOBATH BHIBOJIBI;

. BBITIOJIHATh MPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIHHON BIIA)KHOCTHU
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUS C WCIIOJH30BAHWEM aHAJIOTOBBIX MPUOOPOB U



JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPABHUBATh PE3YJIbTaThl U3MEPEHUI C YyUETOM
3aJJaHHOW a0COIIOTHON MOTPELIHOCTH;

. IPOBOJIUTH UCCIIEJOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKOW BEIMYMHBI OT
JIpYrof C HMCHOJIb30BAaHUEM MPSMBIX HM3MEpPEHUIl (3aBUCUMOCTH CONPOTHBIICHHUS
IIPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU IIONEPEYHOIO CEYEHHS U YACIBHOIO
COIIPOTHUBJICHUSA BEILECTBA [IPOBOJHUKA, CWIIBI TOKA, UAYILEr0 Yepe3 IPOBOJHUK, OT
HaIIpsDKEHMS Ha IPOBOAHUKE, UCCIIEOBAHUE ITOCIIEN0BATEIILHOTO U NTAPAIIIEIIBHOTO
COEJIMHEHHUI MPOBOJHHMKOB): MJIAHUPOBATH MCCIIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEAYs MPEIOKECHHOMY IIJIaHy, PUKCUPOBATH PE3yJIbTaThI
MOJyYEHHOW 3aBUCHUMOCTH B BHJE TaOmuIl ¥ TpaduKoB, JA€TaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEIOBaHUS;

. MPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (PU3MUECKUX BEJIWYUH (yAeNIbHAs
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHBIICHHE IPOBOJHHMKA, padoTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl TNPEMJIOKEHHOM HWHCTPYKLMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI;

. coOJII0/1aTh MpaBHJIa TEXHUKH O€30IIaCHOCTH IPHU padoTe ¢ J1adopaTOpHBIM
000opy1I0BaHUEM;
. XapaKTEpPH30BaTh  TNPHUHIMIBI  JCHCTBUS  HM3YYCHHBIX IMPUOOPOB M

TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONHCaHHA (B TOM 4YHCIE: CHUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, NMApOBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHUK
ANEKTPUYECKOW BSHEPIHM, 3JIEKTPOOCBETUTENbHbIE NPHOOpPHI, HArpeBaTelIbHbIE
ANEKTPONPUOOPHI (IPUMEPBI), IIEKTPUUECKUE MPEAOXPAHUTEIIN, IJIECKTPOMArHUT,
ANIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHUA O CBOMCTBAx
(bu3MYeCcKuX SIBICHUN U HEOOXOUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHUS, AIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMBI JJEKTPUUYECKHUX LENEeH C IOCIEA0BATEIbHBIM H
napajulebHBIM COEIUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LENEH;

. PUBOJIUTH MPUMEPHI (HAXOIUTh HH(POPMAIHIO O IPUMEPAX ) TPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH TPU OOpAIllEHUU C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOIO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

. OCYUIECTBJISATh MOUCK MHPOpMaLMK PU3nyecKkoro cojaepxanus B Miutepuere,
HA OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS OMOJIHUTEIbHBIX HCTOYHUKOB
BBIACISATh MH(MOPMAIMIO, KOTOpas ABJISETCS MPOTUBOPEYMBOM WIIM MOXKET OBITh
HEJOCTOBEPHOM;

. MCIIOJIH30BaTh TIPU BBITIOJHEHUN YYEOHBIX 3aJaHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU



WNuTepHeT, BiameTph npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPEoOpa3oBaHUs
uHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
. CO3/1aBaTh COOCTBCHHBIC TNHCHMEHHBIE WM KpaTKHE YCTHBIE COOOIIEHUS,
000011as nHHOPMALIHIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3NYECKOTO COJICPIKaHUs, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WM
UCCIICIOBATENLCKOM IeATEILHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BaTh U3YYCHHBIN
MOHSATUWHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATh BRICTYIICHUE TIPE3CHTAINCH;
. IPU  BBIIOJIHCHUHM YYE€OHBIX TIPOCKTOB W MCCIEMOBAaHUN (U3HUESCKUX
IPOIIECCOB  pacHpeleNsaTh OO0s3aHHOCTH B TpPyHIe B COOTBETCTBHHM C
MOCTABJICHHBIMUA 3aJa4aMH, CJICIUTH 3a BBINIOJIHCHHEM TUIaHA JCUCTBUN U
KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEILHOCTh
TPYIIIBEI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOICHCTBUE, IPOSBIISISE TOTOBHOCTh
paspemarh KOH(PIUKTHI.

K konity oOydenust B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
. UCIIOJIb30BATh MOHATHUS: CHCTEMa OTCUETa, MaTepuaibHasi TOUKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKeHus, jgepopmauus  (ympyras,
IIacTUYecKasi), TPEHHUE, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3Kku, MEHTP TSKECTH, a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(Pa3ByK H
YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OM30PYKOCTh M JTaIbHO30PKOCTh, CIIEKTPHI MCITYCKAHUS W TIOTJIONICHUS, ayib(da,
OeTa- ¥ TaMMa-u3TydeHUs, U30TOTIBI, IACPHAS SHEPTCTHKA;
. pasnuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE NBIKCHHE, CBOOOIHOEC ITaJICHUE
TE€JI, PABHOMEPHOE JIBI)KCHHE 10 OKPY>KHOCTH, B3aMMOJICHCTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, KoebaTenpHOe IBMKEHHE (3aTyXal0IIKe U BBIHYK/ICHHbIE KOJIeOaHus),
pPE30HAHC, BOJHOBOE  JBWIKEHHE, OTPAKEHHE  3ByKa, MPSIMOJMHEHHOE
pacnpocTpaHeHUE, OTPaXEHHWE | TIPEIOMJICHHE CBETa, IOJIHOE€ BHYTPEHHEE
OTpaX€HUE CBETA, Pa3JI0KEeHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHE CTICKTPAIbHBIX
[[BETOB, JUCIEPCHS CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYATOro CIEKTpa M3IIYYCHHs) TI0 ONMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;
. pacmo3HaBaTh  NPOSBICHHEC  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYyXaromeM MHUpe (B TOM 4ucie (U3UUECCKUE SBICHHS B TIPUPOJIEC: TPWIUBBI
OTJIUBEI, ABMKEHUE TIaHeT COMHEYHON CHCTEMBI, PEaKTUBHOE JBMIKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHSITHE 3BYKOB J>KHBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHUYCCKHEC
BOJTHBI, ITyHAMH, 9XO0, [IBETa TEJI, ONTUYECKHUE SABJICHUS B IPUPOJC, OMOJIOTHICCKOE
JNEHCTBUE BUIUMOTO, VYIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO H3JTyYCHHH,
€CTECTBEHHBIN PAaIMOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, pPaTA0aKTHBHOE
U3ITy4CHUE TPUPOTHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX H3IyUYECHUU Ha
OpraHU3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YYEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHIM;



. ONHUCHIBAaTh M3yUYEHHBbIE CBOWCTBA T€A M (PU3NYECKUE SBIICHUS, UCTIOIb3YS
¢uznyeckue BEJWYMHBI (CPElHAsT W MTHOBEHHass CKOpPOCTh Tela IpH
HEPAaBHOMEPHOM JBW)KEHHUHU, YCKOPEHUE, NEPEMEILIEHUE, TyTh, YIJIOBask CKOPOCTH,
CUJ1a TPEHUS, CUJ1a YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MAJICHUSI, BEC
TeNa, WMIIYJIbC Teja, HMMIYJbC CHJIbI, MEXaHHW4Yeckas paboTa U MOIIHOCTb,
NOTEHUMANbHASl JHEPrus Tela, MOJHATOrO HaJl IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHbI, KUHETUYECKAas SHEPIUsi, IOJHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUS CpPEJbl), NpU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAUYEHUS W €OUHUIBI (U3NYECKUX BEIMYHMH, HAXOAUThb (OPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO0 BEJIMUUHY C APYTUMHU BEIMYMHAMHU, CTPOUTD
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOWCTBA TeJl, (U3NYECKUE SBICHUS U IIPOLECCHI,
UCIOJIB3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TIATOTEHMSI, PUHIUI
CYNEPHO3ULIMU CHJI, IPUHIUI OTHOCUTENIbHOCTH ["anmuies, 3akoHbl HploTOHA, 3aKOH
COXPAaHEHHUS HUMITYJIbCA, 3aKOHBbl OTPAXEHHS M TMPEIOMIICHHUS CBETa, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJIEPHBIX PEAKIUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIllUChIBaThb €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

. OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBAa TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyalldii TMpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 TOTUYECKUX I1aroB C
OMopoii Ha 2—3 U3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

. pemaTh pacu€THbIE 3a7a4d (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKHE BEIMYMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WM U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
pellieHusi, MPOBOAUTh PACUEThl M OLIEHHWBATH PEATUCTUYHOCTh IOJIYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

. pacrno3HaBaTh NpPOOJEMbI, KOTOpPblE€ MOXHO pEHIMTh TMpU T[OMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BBIIETATH
IPOBEPSIEMOE TPEANOIIOKEHNE, OIEHUBATh MPABUIBHOCTH TMOPSIIKA MPOBEICHUS
WCCIICIOBAHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yNbTaThl HAONIOACHUN U
OTIBITOB;

. MPOBOJUTH OMBITHI IO HAOIOACHNIO (PU3NIECKUX SIBICHUN UITH GUBHUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMsI SHEPTUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHUMH,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHe OeJoro cBeTa B CIIEKTP,
U3y4eHHUE CBOMCTB M300pa)k€HHsl B IUIOCKOM 3€pKaje M CBOWCTB H300pakeHHUs
npeaMeTa B coOMparoliei JinH3e, HaOJ0JeH!e CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB



U3TYYEHUs): CaMOCTOATEIbHO COOMpaTh YCTaHOBKY M3 HM30BITOUHOTO Habopa
o0OpyZ0BaHUs, OMHUCHIBaTh XOJI ONbITA U €ro pe3ylbTarbl, (HOPMYIUPOBATH
BBIBOJIBL;

. IPOBOJUTH MPU HEOOXOJIMMOCTH CEPHUIO MPSIMBIX HU3MEPEHU, ONpenensis
CpellHee 3HaueHue H3MepsieMOl BeJMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpAroIIei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

. OPOBOJUTh  HCCIEAOBAHME 3aBUCUMOCTEH  (PU3MYECKHX BEJIUYUH C
UCIIONb30BaHUEM TPAMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JBIDKEHWU 0€3 HavallbHOW CKOPOCTH, Ieproaa KoyeOaHun
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yIVla TaJC€HUA M yria TMpeloMJIeHHs OT yria MaJeHus): IUIAaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATHh PE3YJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMS;

. IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSA CKOPOCTh
U YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPYKUHBL, KO3IPPUIMEHT TPEHUS CKOJIBKEHMSI, MEXaHUYEeCKast
paboTa M MOUIHOCTh, YacTOTa U MEpPHOJ KoJeOaHUM MaTeMaTH4eCKOoro u
IPYKMHHOT'O MAsITHUKOB, ONTHYECKAasi CUJIa COOMPAIOIE JIMH3bI, PaIMOAKTUBHBIN
¢$oH): MIaHUPOBATh H3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATH U3MEPEHUs, CIEAYS PEI0KECHHON HHCTPYKITNH, BEIYUCIISATH 3HAUCHNE
BEJIMYMHB M aHAJIW3UPOBATh TMOJYyYEHHBIC pE3yNbTaThl C Y4ETOM 3aJaHHON
IIOTPEIIHOCTH U3MEPEHN;

. coOJII0/1aTh MpaBWJIa TEXHUKU O€30MAaCHOCTH IMpHU padboTe ¢ 1adopaTopHbIM
000opy10BaHUEM;
. pa3nnyaTh OCHOBHBIE TMPHU3HAKA M3YyYEHHBIX (DU3MUECKUX MOJENeH:

MaTepuaibHas TO4YKa, a0COTIOTHO TBEPJOE TEIO0, TOUCUHBIM UCTOUYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAasi MOJIEb aTOMa, HyKJIOHHAsI MOJIe]Ihb aTOMHOTO SI/Ipa;

. XapaKTEepU30BaTh MPUHIMIBI  JEUCTBUS  HM3YUYCHHBIX MPUOOPOB
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa HUX ONUCAHUS (B TOM 4YHCIE: CHHUIOMETP,
JATYMKH TTOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, paKkeTa, 9X0JIOT, OYKH, EPUCKOII,
¢doroanmapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), UCTIOb3ys 3HaHUsI O CBOMCTBAX (PU3UUYECKUX SIBIICHUN U HEOOXOIUMbIE
¢dusznyecKkrne 3aKOHOMEPHOCTH;

. HCITOJIB30BaTh CXEMBl M CXEMATHYHBIC PUCYHKH HM3yUYCHHBIX TEXHHYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pemieHnr y4eOHO-TPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI ISl TMOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIeH JIMH3E,

. OPUBOJIUTH MPUMEPHI (HAXOIUTh HH(POPMALIUIO O TPUMEPAX ) TPAKTUYECKOTO
WCIIOJI30BaHUSI (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOW >KMU3HH I OOECrICYCHUS
0e30macHOCTH TIpU OOpaIlleHUH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsI 370POBbsI M COOJIIOJEHUS HOPM D3KOJOTHYECKOTO IIOBEJICHUS B
OKPYKaroLIEN Cpelie;



. OCYIIIECTBIISATH TOUCK MHpOpManuu Ppu3ndeckoro coaepxanus B Mlatepuere,
CaMOCTOSITESIbHO (hOPMYJIUPYS MMOUCKOBBIN 3aIllpOC, HAXOJIUTh MyTH OIpEACICHUs
JIOCTOBEPHOCTH TIOJIydeHHOM HHQOpMAIlMi Ha OCHOBE HMEIONIUXCS 3HAHUU U
JIOTIOJIHUTEIILHBIX HCTOYHHUKOB;

. WCIIOJIb30BaTh TIPH BBIMOJHEHUM YUYEOHBIX 3aJlaHU HAy4YHO-TIOMYJISIPHYIO
auTepaTypy (puU3NUecKoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNHuTtepHer, BiafeTh MNpuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

. co3/laBaTh COOCTBEHHBbIE MHCHMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OpPMAITUU W3 HECKOJIBKUX MCTOYHHKOB (PM3MUYECKOTO COJACPKAHUS, ITyOJIMIHO
MPEJICTABIATH PE3YJIbTATHI IPOEKTHOM WJIM UCCIEA0BATEIBCKOU IESITEIbHOCTH, IPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YYCHHBIM MOHSITUWHBIM ammapar u3y4aemMoro
pazmena (U3WMKA W COMPOBOXKAATH BBICTYIUICHHE TMPE3CHTAMEH C y4ETOM
0COOCHHOCTEH ayJIUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontposbubie Ilpaktnueckne  (uuppoBbie)
n/n NpOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubnuoreka [{OK
11 Du3nka - HayKka 0 Mpupoae 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 PU3HYCCKUE BETHUHMHEI 2 1 https://m.edso0.ru/7f416194
. bubnunoreka LIOK
1.3 EcTtecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Hroro no paszneny 6
Paspea 2. IlepBoHayasibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6nmorexa LIOK
2.1 Crpocnue emectsa 1 https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 Bubmmorexa HOK
: https://m.eds00.ru/7f416194
Hroro mo pazaeny 5
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
but6mmorekxa [IOK
3.1 Mexanmrieckoe ABIkeHHe 3 https://m.edsoo0.ru/7f416194
bubnunorexa LIOK
3.2 Muepups, macca, m10THoCTS 4 1 https://m.edso0.ru/7f416194
3.3 Cuita. Buner cun 14 1 2 bubanorexa LIOK

https://m.edsoo0.ru/7f416194
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Hroro no pazaeny 21
Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bub6numoreka [IOK
i Jlasnienue xukocTn > https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 ATMOC(epHOE JaBIIeHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnnorexa [IOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pa3nea 5. PaGoTa n MoIHOCTDh. JHEprus
bubnunoreka LIOK
5.1 Pabora n MomHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
5.2 Hpoceie MexaHH3MEI > 1 https://m.edsoo.ru/7f416194
bubnmorexa LIOK
53 Mexanmueckas sHeprus 4 1 https://m.eds00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Konrposbubie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. TensioBuIe ABJIeHUSA
. bubmuorexa [JOK
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 TemmoBsie mponecc 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa 7 1 bubnuorexa [JOK
' 7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarnuThbie AB1CHHA 6 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 ITEKTPOMATHUTHAS MHIYKIHA 4 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Konrposbubie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI ero 7 1 bubnuorexa [JOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumozectaue e 15 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axomp1 coxpanenus 8 3 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 30
Paznen 2. Mexanuveckne KoJie0aHUs U BOJHbBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 6 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 13
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 4 5 bubnmnoreka [JOK
' JJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 4
Pasnen 4. CBeToBbIe IBJICHUS
bubmuorexa [JOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 5 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 4 3 bubmiorexa LOK

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 12
Pa3pgen 5. KBaHTOBbBIE fIBJIEHUS
bu6mmoreka [IOK
51 Hcnyckanue v morioiieHue cBeTa aroMoM 2 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpocHHe aTOMHOTO A1pa 2 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 slnepuric peaximn 3 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 7
Pa3znea 6. [loBTOpUTEIHLHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUS 2 5 bubnuorexa [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCII0JIb30BATh U3YUCHHBIC TIOHATHUSA

1.2

13

pasiindaTth ABJICHHA II0 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOEC (bI/I3I/I‘{eCKOG SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUYECKUX SBJICHUI

14

OIMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUCCKUC SIBJICHHS,
UCTIONIB3YsS (DU3HYECKUE BEJIMYMHBI, IPH ONHCAHHH MPABUILHO
TPAaKTOBaTh (DU3UUECKUN CMBICT HCIOJIB3YEMBIX BEJIMYHMH, HX
0003HAUeHWsT W CAWHHIBI (PU3MYECKUX BEIMYHMH, HAXOIUThH
(dbopMyIIbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIHYHUHY C
JAPYTMMH BEJTMYMHAMH, CTPOUTDH TPadUKH M3yUYECHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS M MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHbI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(OopMyJIMpPOBKY 3aKOHa M 3alKChIBaTh €ro MaTeMaTUYecKoe
BBIPaKEHHUE

1.6

1.7

1.8

1.9

OOBACHATH (PU3UYECKUE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4ylucllie M B KOHTEKCTE€ CHUTyalMil MpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIBISTH NPUYMHHO-CIICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIorM4yeckux IIaroB ¢ omopoil Ha 1 — 2
W3YYCHHBIX CBOMCTBA (PM3WYECKUX SBJICHUH, (U3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

pemare pacy€THbIE 3aaun B 1 — 2 NeNCTBUSA, UCIIONIBb3YS 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOlME (DU3MUECKUE BEJIMYMHBL: HAa OCHOBE
aHajaM3a  yCJIOBMS  3aJadyd  3alHUChIBaTh  KpPAaTKOE  YCIIOBHE,
MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJbl U TNPOBOJIUTH
pacuéTbl, HAaXOIUTh CIIPABOYHBIE JaHHbBIE, HEOOXOAWMBIEC JUIS
peumieHuss  3a1ad, OLEHUBAaTh  PEAMCTUYHOCTh  IMOJYyYEHHOM
(bu3NYEeCcKO BETUUHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO DPEUIUTh MPH TOMOIIU
(bU3UYECKUX METOJIOB, B OINHWCAHUHM WCCIIEIOBAHUS BBIICIATH
MpOBepsieMOE  TPENMNOoJIOKeHHe  (TUIMOoTe3y),  pas3audarth U
WHTEPIPETUPOBATh TOJYYCHHBIM PE3yNbTaT, HaXOAUTh OIIMOKU B
X0JI€ ONBITA, JIE1aTh BBIBOJIBI IO €0 pe3yjibTaTaM

MPOBOJNTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bU3UYECKUX  CBOMCTB Teln:  (HOpPMYyIHUpPOBATH  IMPOBEPSIEMBIC




1.10

1.11

1.12

NPENoJI0KEeHUsl, CcOoOUpaTh YCTaHOBKY U3  IPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH XO/1 ONbITa U (HOPMYIHPOBATH BHIBOABI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C MCIOJIB30BAHHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHU MPHOOPOB C yIETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH H3MEPEHUH

IPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3MUECKOM
BEIMYUHBI OT JIPYroil C WCIONb30BAaHUEM TPSAMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHWPOBAHUU Yy4eOHOTO HCCIICIOBAaHUS, COOMPATH
YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CIEAys NPeATIOKECHHOMY
wiaHy, (UKCUpOBaTh pE3yabTaThl MOJXYYECHHOH 3aBHCHMOCTH
(U3NYEeCKUX BETUYMH B BHUJIE MPEAJIOKCHHBIX TaOJIHIl U TPaduKOB,
JIeTIaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHUS

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (HU3UYECKUX BEIUYUH, CICHYS
NPEIJIOKEHHOM  HMHCTPYKUMHU: TIPU  BBINOJHEHUU  HU3MEPEHHI
coOupaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCISATH 3HAUCHUE
MCKOMOM BEITWYHNHEI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu pabdoTe cC
1ab0paTOpHBIM 000PYIOBAHUEM

yKa3blBaTh MNPUHLMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IMPUHLMUIBl JEHCTBUS HM3YyYEHHBIX
NpuOOPOB M TEXHUYECKUX YCTPOWCTB C TIOMOIIBIO MX OIHMCAHHS,
UCHOJb3ys 3HAaHUS O CBOWCTBaX (U3MYECKUX SBICHUH H
He00X0auMBbIe GU3NIECKUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

1.19

MPUBOJIUTL HpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO0  HCIONb30BaHMs ~ (U3WYECKUX  3HAHUH B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpU
oOpamieHun ¢ TpubopaMHd M TEXHHYECKUMH YCTPOHCTBaMH,
COXpAaHEHUs 3J0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN cpene

OCYHICCTBJIATDH OT60p HNCTOYHUKOB HH(bOpMaHHH B CCTH I/IHTepHCT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHA PA3JIMYHBIX UCTOYHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ N
MOYKET OBITh HeﬂOCTOBepHOﬁ

HCII0JIB30BATh pu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
Hay4YHONIONYJIAPHYIO  JIUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIpaBOYHBIE MaTepHallbl, pecypcbl ceTu VIHTepHeT, BIageTh
npuémMamu KOHCHEKTUPOBAHHUS TEKCTa, npeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (PU3HUECKOTO
CoJIep’KaHusl, B TOM YHCIIie MyOJUYHO JIeNaTh KPaTKhue COOOIEHUs O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEJOBAHUHM, MPU ITOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca
(U3MKH, COPOBOXK/IAThH BHICTYIUICHHE ITPE3eHTAIEH

MpU  BBIOJIHEHWH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O0SI3aHHOCTH B TPYIIe B COOTBETCTBUH C
MOCTaBJICHHLIMHM 337adaMH, CJIEAUTh 3a BBIIIOJHCHUEM IIJIaHa
IefcTBUI, aJeKBaTHO  OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B




JeSITeIbHOCTD TPYTIIIHI, BBICTPAUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIINX

8 KUIACC
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IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BaTh IMOHATHA

1.2

13

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKOG SABJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIllleM MHpE, B TOM 4Yucie (GU3NYECKUe SBJICHUSI B IPUPO/IE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NYECKUX SBICHUI

OINUCHIBaTh M3YYECHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYHH,
0003HAaYEHUsI W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JPYTHUMHU BEJIMUYMHAMU, CTPOUTDH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN
(bU3MYEeCKUX BEJTMYUH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MIPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPM O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTreMaTH4YecKoe
BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomoupbio 1 — 2 M3ydyeHHBIX CBOWCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

1.8

pemarh pacy€THbIC 3a/1aud B 2 — 3 NEWCTBHS, UCTIONB3YS 3aKOHBI U
¢dbopMynbl, cBsi3pIBatolMe (DU3MUECKHE BEIWYUHBI: HA OCHOBE
aHaliM3a YCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JAaHHBIX IS pEHIeHUs 3aJayd, BBIOMPATh 3aKOHBI U
(dbopMyIbl, HEOOXOUMBIE Al €€ pelIeHUs, TPOBOAUTh PACUETHI U
CpPaBHUBATH TMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEIUYUHBI C
W3BECTHBIMU JaHHBIMU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHUEC HCCICIOBAHUA,
BBLACIATH HPOBCPACMOC MPECAIIOIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH
nopsAAKa MpOBEACHUA UCCIICAOBAHUA, ACTIATh BHIBOJIbI

1.9

1.10

MPOBOAUTH OMNBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WU
¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaThb  IpOBEpSEMBbIC
MPENINOJNIOKEeHNs, COOUpaTh YCTAaHOBKY M3  MPEUIOKEHHOIO
000pyJI0BaHUsl, OIMCHIBATh X0 ONbITa U (POPMYITHPOBATH BHIBObI

BBIIIOJIHATL INPAMBIE MU3MEPEHUs C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB M JAaTYMKOB (U3MYECKUX BEIUYMH, CpPaBHUBATh




1.11

pe3yabTaThl  M3MEpEeHU ¢  yu€ToM 3aJaHHOM  aOCONIOTHOM
MOTPEIIHOCTH

MPOBOAUTHh HCCIEAOBAaHUE 3aBHUCUMOCTH OJHOW  (hu3Hueckoit
BEJIMYHUHBI OT JAPYrod C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpEHUus, Cleqysd MPEeAJoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BHUJIE TaOIUIl U TPa(UKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHMUS

1.12

1.13

MPOBOJANTh  KOCBEHHBIC U3MEpPCHHS  (PU3MYECKHX  BEIMYUH:
IUIAHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIbHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHOM HMHCTPYKUHUH, U BBIYUCIATH
3HAYEHUE BEITMYMHBI

CoONIOJaTh MpaBWJia TEXHUKU OC30IIaCHOCTH MpU  paboTe ¢
1abopaTopHbIM 000pyIOBaHUEM

1.14

1.15

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOM HAa HX OIMCAHUSA, UCIOJb3YS
3HaHUS O CBOMCTBaX (DM3MYECKHX SBICHUA W HEOOXOAMMBEIC
¢du3nyecKkre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTHIC TCXHUYCCKHNEC yCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
npuOOpPHI MO CXEeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENed C IMOCIENOBATEIbHBIM M IapaJuICIbHBIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAa4YEeHHUs
JJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

1.16

1.17

MPUBOJIUTL HpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO0  HCIONb30BaHMs ~ (U3WYECKUX  3HAHUH B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpU
oOpamieHun ¢ TpubopaMHd M TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHUs 3J0pOBbS M COOJIOJACHHUS HOPM 3KOJOIMUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN cpene

OCYIIECTBIATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEPKAaHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIONTHUTEBHBIX MCTOYHUKOB BBIACNATH HH(OpMaLNIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TIPU BBHIMNOJHEHUM YYEOHBIX 3aJaHUW HAy4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUECKOro COAEp)KaHus, CIIPaBOYHBIC
Marepuaisl, pecypcbl cetd MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(MOPMAIIIH U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmieHusi, 0000mas WHPOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3MUECKOTO COJEepKaHUsS, B TOM YHCJE MYOIUYHO TMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM UIT UCCIEN0BATENBCKOMN NI TEIbHOCTH, TPU
3TOM TPaMOTHO MCIMOJb30BaTh M3YYECHHBIA TMOHSATUWHBIN anmapar
Kypca GU3UKH, COMPOBOXKAAThH BBICTYIIJICHUE TTPE3eHTAIUEH

1.20

MIPH BBINOJHEHUH YY€OHBIX MTPOEKTOB U UCCIIEeI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpeieNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 3aJa4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESTENbHOCTh TPYIIbl, BBICTPAUBAThH




KOMMYHHKATHBHOC BSaHMOHCﬁCTBHe, MMPOSBJIAA T'OTOBHOCTbH
paspeniaTh KOHM)IUKTHI
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11

HCII0JIb30BATh U3YUCHHBIC TOHATHUSA

1.2

13

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKO€ SBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaloIllleM MHpE, B TOM 4Yucie (GU3NYECKUe SBJICHUSI B IPUPO/IE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NYECKUX SBICHUI

OINUCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3MYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYHH,
0003HAaYEHUsI W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTUMH BEJTMYUHAMH, CTPOUTH TpaUKH N3yUYEeHHBIX 3aBUCUMOCTEH
(bU3MYEeCKUX BEJTMYUH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MIPOLECCHI,
HCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPM O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alMChIBaThb €ro MaTreMaTH4YecKoe
BBIPA)KCHHE

1.6

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOICTBa
(bu3NYeCKUX SIBJICHUN, GU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacuéTHbIe 3a7auyd (ONMUparoImuecs Ha cucTeMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ysl 3aKOHbI U (OPMYNbI, CBSA3BIBAIOIINE
¢Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOLIUE WU
M30BITOYHBIE JAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE
JUISL pEIIeHUs, TPOBOAUTh Pacu€Thl U OLIEHMBATh PEATUCTUYHOCTH
MIOJTyYEHHOT0 3HaYeHMsI (PU3NYECKON BETMUHHBI

pacCrio3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCHINTL MPU NOMOIIA
(bHSI/I‘IeCKI/IX MECTOIAO0B, UCITOJIB3Ys OIMMCAHUEC UCCIICI0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATL IIPABUIIBHOCTH TIOpPSAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH
PE3YJIbTATLL Ha6J'IIOIICHI/II71 1 OIIBITOB

MPOBOJIUTH OMBITHl MO HAOMIONEHHIO (PU3MUYECKUX SBICHUN WM
(bu3MYECKUX CBOICTB TEN: CAMOCTOATEIBLHO COOMPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 00OPYAOBaHMS, OMUCHIBATH X0/ OIbITA U €T0
pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI




1.10

1.11

1.12

MPOBOJIUTh TP HEOOXOIUMOCTH CEPHIO0 TPSMBIX HU3MEPCHUIA,
OTIpeNeisisi CpellHee 3HAUYCHUE H3MepseMOl BeTHYuHBI ((POKYCHOE
paccTrosiHue coOMparoIel JTHH3bI), 00OCHOBBIBATH BBHIOOP crocoba
U3MEpeHUs (M3MEPUTENHHOTO MPUOOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN
rpaduKoB, JeNIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICOBAHUS

IPOBOJUTh  KOCBEHHbIE M3MepeHHs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBaTh ~ HM3MEpPEHHs,  coOuparb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIIOJHATh M3MEPEHUs, CIEAys IPeIOKEHHON
WHCTPYKLUHU, BBIYKUCIATH 3HAYCHUE BEJIMYMHBI M AHAJIU3UPOBATH
MIOJIyYEHHBIE pe3yJlbTaTbl € YYETOM 3aJaHHOW IOIPEUIHOCTH
U3MEPEHUI

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHOCTH Ipu  pabdoTe cC
1ab0paTOpHBIM 000PYI0BAHUEM

pa3jindaTb OCHOBHBIC ITPHU3HAKHU H3YUCHHBIX (I)I/I3I/I‘IGCKI/IX MOHeHeﬁZ
MaTtceprajibHad TOYKa, a0COJIFOTHO TBépI[OG TCIIO0, TOYCYHBIN
HCTOYHHUK CBCTA, JIy4, TOHKAad JIMH3a, IUIAaHCTapHasd MOJACJIb aToMa,
HYKJIOHHagd MOACJIb aTOMHOTI'O Apa

XapaKTepU30BaTh TNPHHIUIBI JEUCTBUS H3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HAHUA O CBOMCTBaX (M3MYECKUX SBICHHH W HEOOXOIMMBbIE
¢busnvecKkre 3aKOHOMEPHOCTH

1.16

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOLECCOB MPH PEIICHUN Y4eOHO-NTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS U300paKeHUH B IIJIOCKOM
3epKajie ¥ cobuparouieit JuH3e

1.17

1.18

1.19

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCMONb30BaHMsS  (U3WYECKUX  3HAHUH B
MOBCETHEBHOM KU3HHM [iJIsi oOecrieueHuss O€30MacHOCTH TIpH
oOpamieHun ¢ TpubopaMHd M TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHHs 3J0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBISTh MOUCK HMH(pOpManuu (U3NYECKOTO COJEP>KAaHUS B
cetu MnaTepHeTr, camocTosTeNbHO (OPMYITUPYsT TOMCKOBBIN 3aIpoc,
HAXOIUTh IYTH OIPENEICHUS JOCTOBEPHOCTU  IIOJYYECHHOU
nH(pOpMaUi Ha OCHOBE MMEIONIUXCS 3HAHUM W JOTOJTHUTEIHHBIX
HCTOYHHUKOB

WCIIOJIb30BaTh TMPU BBHIMOJHEHUM Y4YEOHBIX 3aJaHUA HAy4YHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUYECKOro COIEp)KaHusl, CIIPaBOUHBIE
Marepuaisl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus MH(YOPMAIK U3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO

1.20

cO3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHbIE M YCTHBIE COOOILEHUS Ha
OCHOBE HH(pOpPMAlUU M3 HECKOJBKHX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MyOJIMYHO MPEJICTABISITh PE3YJIbTaThl MPOESKTHON MU




1.21

HCCHCHOB&TGHLCKOP'I ACATCIIbHOCTH, npu 9TOM rpaMOTHO
WCMOJIb30BaTh M3YYECHHBIM TMOHSATUMHBIM anmapar HM3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATH BBICTYIUICHHUE TMPE3CHTAIUEH C
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIEI0BAaHUMN (PU3HUECKUX
MIPOIIECCOB pacIpeeNiATh 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTaBJICHHBIMM 33Ja4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA UM  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIaJ] B JESATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MNPOSABISAS  T'OTOBHOCTb
pazpemiats KOHGIUKTHI

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kox
pa3iena

Kon

JIECMCHTA

HpOBepHeMI)Ie IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIEI'O MHMPA

®duzuka — Hayka O MpHUpojae. SIBIEHUS TPUPOJIBL.
1.1 duznyeckue SABICHUSA: MEXaHHUYECKHE, TEIUIOBBIC,
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBHIE

@dusnueckue BenMUUHBL. M3MepeHue (U3NYECKUX
1.2 BenuunH. ®Pusnueckue npudopsl. IlorpemHocts
u3MepeHuil. MexxiyHapoiHasi cucreMa eMHHULL

EcTecTBeHHOHAYYHBII METO/ TIO3HAHUS: HAOJIIOJICHHE,
IIOCTAaHOBKA Haquoro Bonpoca, BBIIBHKCHHUE T'UIIOTE3,
DKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBSICHEHHE
HaOJIFOaeMOT0 SIBJICHUS

1.3

1.4 Onucanne GU3NUECKUX SIBICHUH ¢ TOMOIIbIO MOJIesIeN

[TpakTiueckue paboThI:

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )XKUAKOCTH B TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX TeN.

N3mepenne temriepatypbl Ipu MOMOIIU KUJIKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEpaTyphl

1.5

ITEPBOHAYAJIBHBLIE CBEJAEHNA O CTPOEHNHN BEIIIECTBA

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEPBI.
2.1 OnbIThl, 10Ka3bIBAlOIIUE JUCKPETHOE  CTPOCHHUE
BEILIECTBA

JBmwxenne dactun BemiectBa. CBsi3b  CKOPOCTH
2.2 NBIDKCHUSI YacTHI[ C TeMIiepaTypoil. bpoyHoBckoe
JBIDKeHUE, T y3us

BzaumopeiicTBre YyacTHUIl BEIIECTBA: NPUTSXKCHUC U
OTTAJIKUBAaHHUEC

2.3

AFpeFaTHI)Ie COCTOSAHUA BEIICCTBA: CTPOCHHUE TIa30B,

2.4 8 .
KUOKOCTCH U TBCPABIX (KpI/ICTaJ'IJII/I‘-ICCKI/IX) TCII.




B3auMocCBsA3bp MeXAy CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSHMSX M UX aTOMHO-MOJIEKYJIAPHBIM
CTPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
[TpakTuyeckue paboOTHI:
OneHka jaMaMeTpa aromMa METOJOM  psiioB  (C
UCToNIb30BaHueM ¢Gotorpaduii).

2.6 OnbITel 10 HAOJIOJACHHUIO TEIUIOBOTO PACHIUPEHUS

ra3os.
OnpiTel MO OOHapyXeHUIO  JCHCTBHS  CHII
MOJICKYJIIPHOTO MIPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
HEPAaBHOMEPHOE JIBUIKECHHE

3.2

Cxopocte. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM
JBIDKeHUH. Pacuér myT 1 BpeMEeHH JIBHXKCHHS

3.3

SIBnenue uHepuuu. 3aKoH uHepHUH. B3aumoneiicTeue
TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTHU JABUKCHHUS TEI.
Macca Kak Mepa HHEPTHOCTH Tesa

3.4

IInoTHOCTH BCIICCTBA. CBs3b IJIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIMHUILIC 00BEMa BCIICCTBA

3.5

Cua xak XApPaKTCPUCTHUKA BBaHMOﬂeﬁCTBI/Iﬂ TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
IIOMOUIbIO JMHAMOMETpA

3.7

SIBiIeHue TArOoTeHHs U cuna TsbkecTu. Chila TSKECTH Ha
JIpyrux mianerax. Bec rena. Hesecomocts

3.8

Cuna tpenus. TpeHHe CKOIBXKEHHS U TPEHHUE IOKOS.
Tpenue B Ipupoje U TEXHUKE

3.9

CrnoxeHue cuj, HalpaBIEHHBIX IO OJHOM MpPSMOM.
PaBHOIEHCTBYIOIIAs CHII

3.10

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABMXKEHUS
(wrapuka B JKUAKOCTH, MOJAEIH DJIEKTPUYECKOTrO
aBTroMoOWSIE W Tak nanee). OmnpeserneHue cpeaHei
CKOPOCTH CKOJIbXEHHs Opycka WM IIapuka 10
HAKJIOHHOM IuIocKOCTH. OmpeneneHue IIOTHOCTH
TBEpIOoro  Ttena.  OMNBITBI,  JIEMOHCTPUPYIOIINE
3aBHCUMOCTH pacTskeHHs (edopMalivn) IpyKUHbBI OT
NPUIOKEHHOW cuibl. OMBITBI, JEMOHCTPUPYIOIINE
3aBHCHMOCTb CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEN

3.11

du3nyeckue ABICHUS B IPUPOAEC: IPUMEPHI JBUKCHHUS C
Pa3IMYHBIMH CKOPOCTSMH B JKUBOM M HEKUBOW IIPUPO/IE,
JICCTBHUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaI JAUHAMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Hasnenune TBEpaoro Tena. CrocoObl YMEHBIIECHUS U
YBEJIMYEHUS AABJICHUS

4.2

JaBnenue ra3a. 3aBUCHMOCTh JaBJICHHs Ta3a OT
00bEMa, TeMIepaTypsbl

4.3

[lepenaya naBieHus: TBEPABIMU TE€IAMU, KUJIKOCTSIMH U
razamu. 3axkoH ITackang. [ITHeBMaTHUeCKHE MAIIIMHEI

4.4

3aBUCUMOCTh  JIaBJICHUS OJKUIKOCTH OT IJIyOUHBI.
I'mapoctatuueckuit  mapagokc.  CooOmiaromuecs
cocyibl. 'mapaBinuyeckie MeXaHUu3Mbl

4.5

AtMochepa 3emnu U arMocdepHOE JIaBlICHUE.
[IpuunHBl  CylIECTBOBAHMSI BO3IYIIHOW OO0OJIOUKHU
3emiu. OnbIT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro JaBJICHHS OT BBICOTHI HAJ YPOBHEM
Mopsi

4.6

W3mepenne atmocdeproro naienus. [Ipubopsr mis
HU3MEpEeHUs aTMOC(HEPHOTO JAaBJICHUS

4.7

JleficTBHe KMIKOCTH M Ta3a Ha IOrPYKEHHOE B HHUX
Tesno. BreltankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

IInaBanue Ten. BozgyxonnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tejla B BOAE OT
00béMa TOrpy)XEHHOHM B KHUJAKOCTh 4YacTU Tela.
OrnpeneneHre BBITAIKUBAIOLIECH CHIIbI, ACHCTBYHOLIEH
Ha Tello, MOTrpyXEHHOE B IKHAKOCThb. I[IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIbI, JEHCTBYIOLLIEH
Ha TEJI0 B JKHAKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CHUJIBI, ICMCTBYIONIICH HA TEJIO B KHUIAKOCTH, OT 00BhEMA
MOTPY>KEHHOU B )KUAKOCTh YaCTH TeJla U OT IJIOTHOCTHU
xugakoctu.  KoHcTpympoBanwe — apeoMerpa  WIU
KOHCTPYMpPOBAaHHUE JIOJAKM W  OINpelelneHue €
TPY30MO0IbEMHOCTH

4.10

dusznueckue  SBJICHUS B TPUPOJE:  BIUSHUE
aTMoc(epHOro JaBJ€HUS Ha JKHUBOW OPraHU3M,
TJIaBaHUE PBIO

411

TexHudeckue yCTPONCTBA: COOOILAIOMIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTDB, SOHEPT'UA

5.1 Mexanunueckasi pabota

5.2 MexaHnuyeckas MOIIHOCTb

53 [TpocTble MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
TUIOCKOCT. [IpaBuito paBHOBECHSI phlyara

5.4 [TpuMeHeHre mpaBuia paBHOBECHUS pblyara K OJIOKy




5.5

«30moToe  mpaBwiIo»  MexaHUKH. KoaduuueHt
HOJIE3HOTO  JAeWCTBHA ~ MexaHu3MoB.  [Ipoctsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6

[loTennmanpHas SHEPTUU Teja, MOJHATOrO HaJ 3eMIIEN

5.7

Kunernueckas sHeprus

5.8

[Tonnass Mexanuueckasi SHeprusi. 3aKOH U3MEHEHUS U
COXpaHCHHUSI MEXaHUYECKOW SHEPTHH

5.9

[TpakTuueckue pabOThI:

Omnpenenenue paboThl CUIIBI TPEHHUS IPU PABHOMEPHOM
JIBUKEHUHM Tella 10 TOPU30HTAIBHOM MOBEPXHOCTH.
HccnenoBanue  yclnoBUM — paBHOBECHS — pblyara.
N3mepenne KIIJ| HaknonHo# miockoctu. M3yueHue
3aKOHA COXPaHEHUsI MEXaHUUECKON YHEPIUH

5.10

®du3nyeckue SBICHUS B npupoaec: pblHaru B TCJIC
YCJIIOBCKA

5.11

Texauueckue YCTpOﬁCTBai pblyiar, HO,Z[BI/I)I(HHﬁ nu
HCHOIIBPI)KHLIﬁ 6JIOKI/I, HAaKJIOHHAA IJIOCKOCTD, ITPOCTHLIC
MCXaHU3MEbI B 6BITy

8 KJIACC

Kon Kon
pasaena 3JIEeMEHTA

6.1

HpOBepHeMI)Ie IJIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHW A

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIAPHO-KUHETHUECKON
TEOpUU CTPOEHHUs BemiecTBa. Macca M pa3Mepsl
MoJIeKyl.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE
ITOJIOKEHUS] MOJIEKYJIIPHOKMHETUYECKOW TEOPUHU

6.2

Mopenu  TBEPHOro, SKUJIKOTO U  Tra3000pa3HOro
coctosiHUM BemiecTBa. Kpucrannndeckue u amopdHbie
Tena

6.3

6.5
6.6

OOBbsicHEeHHE CBOWCTB T'a30B, )KUJIKOCTEH U TBEPBIX TET
Ha OCHOBE IOJIO)KEHUH MOJIEKYJIIPHOKMHETUYECKOU
TEOpUHU

CMauuBaHuE U KalmWJIISIPHBIC ABJICHU S
TenmoBoe pacInpeHUC U C:KaTuc

Temneparypa. CBsA3b TeMIEpaTypbl €O CKOPOCTBIO
TEIJIOBOT'O ABM)KEHHUS YaCTHIL

6.7

BryTtpennss JHEprusl. CriocoOsl M3MEHECHUS
BHYTPEHHEN JHEPIUM: TEIUIONEepenadya U COBEPIICHUE
paboTHI

6.8

BI/II[LI TCIUIONICpEaaIn: TCIJIOMIPOBOAHOCTD,
KOHBCKIUA, U3TYUCHUC

6.9

KomnyectBO  TemnoThl. YaenbHasd  TEIMIOEMKOCTH
BeEIlleCTBa




6.10

6.11

TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOrO OanaHca

[InaBnenne n OTBCPACBAHUC KPpUCTAIIIMYCCKUX
BEILIECTB. Y IeIbHAas TEILIOTA ILUIaBIICHUS

6.12

6.13
6.14

6.15

[TapooOpa3oBanne u  KoHjaeHcamus. cnapenwue.
Kunenue. VYnenpHas temnora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT aTMOC(EPHOTO
JTABJICHHUSI

Bnaxxnocts BO3ayXa
:‘)HCpFI/Iﬂ TOILJINBA. YIIGJ'IBHaH TEIJIOTa CrOpaHuAa

[Mpuammmer  paboTel  TeruioBbix apurateneid  KITJ
TEIUIOBOTO ABUTATEIsI. TeINIOBBIE ABUTATENIN U 3aIHUTa
OKPYXAaOIEH Cpeabl

6.16

6.17

3aKOH COXpaHEHHs M [pPEBpallleHuss HHEPruu B
TEILIOBBIX ITpoLIeccax

[TpakTryeckue paboTHI:

OnbiTel 1O OOHApYy)XEHHMIO  JEMCTBUS  CHI
MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OnbpIThl 1O BBIPAIIMBAHHUIO KPUCTAJJIOB IOBApEHHOU
COJIM MJIM caxapa.

OnbITel TIO HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, )KUIAKOCTEH U TBEPABIX TeEII.

OmnpenencHue 1aBieHUs BO3LyXa B OalIOHe MINPHLIA.
OnbIThI, JEMOHCTPUPYIOIIHAE 3aBHUCHUMOCTb [ABJICHMUS
BO3/yXa OT €ro 00bEMa U HarpEBaHUs UIIU OXJIAXKICHHSL.
[TpoBepka rumnores3sl JUHEHHOM 3aBUCUMOCTH JUIMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

Habntoienne n3MeHeHus: BHYTpEHHEH 3HEpruu Tena B
pe3yibTare Terionepeaayl U paboThl BHEIIHUX CHIL.
HccnenoBanue SBJICHUS Ter1000MeHa pu
CMEIINBAHUH XOJIOHOM U TOpsiYel BOJBI.
OmnpeneneHne KOJIUYECTBA TEIUIOTHI, I1OJIyYEHHOTO
BOJIOM MpH TEII000MEHe ¢ HarpeThlM METaNINYeCKUM
LUJIMH]IPOM.

Omnpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue mpouecca UCIIapeHus.

Omnpenenenrne OTHOCUTENBHOM BIIaKHOCTH BO3AYXA.
Omnpenenenne yaeabHON TEIIOTHI IIABJICHUS JbJA.

6.18

®dusnyeckue SBIEHHS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHME W KanWUIApHBIC SIBICHUS B TPUPOJIE,
KpUCTAJIJIBI B IpUpo/Ie, n3inydeHue CoHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.

6.19

TexHuueckue yCTpOMCTBA: KaNWUIAPBI, INPUMEPHI
MCIOJIb30BAaHUsI KPUCTAILJIOB, KUJAKOCTHBIN TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOHHa,
JIBUTaTeIb BHYTPEHHETO CTOPAHUSI.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. JIBa posia 31eKTpUUYeCKuX 3apsiioB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEX]TY TEIaMHU)
DneKTpuueckoe oJe. HanpspokéHHocTb

7.3 anekTpuyeckoro mois. IlpuHnun — cymepro3unuu
ANEKTPUYECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenn snexTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHukH
U JUDJICKTPUKHU

7.5 3aKoH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

76 DNeKTpUYecKuii TOK.  YCIOBHS  CYyILECTBOBaHUS
AIEKTPUYECKOTO TOKa. VICTOUHHMKHM MOCTOSIHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XMMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJIKOCTSX M Ta3ax

78 Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE
HapsDKEHUE

79 ConpoTuBieHue MIPOBOHHKA. YaensHOE
COINPOTHBJICHUE BEIIECTBA

7.10 3akoH OMa 11 y4acTKa Lenu

711 [TocnenoBarenbHOE W TapalieIbHOE COEIUHEHHUE
MIPOBOJIHUKOB

712 PaGota ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
Joxoyns — Jlenua

713 DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
sHepruu B ObITy. KopoTkoe 3aMbIkaHne

714 [TocTtossHHBIE MarHuThl. B3auMoaelicTBUE MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro
3Ha4YeHHe JUIsl )KU3HU Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE IOJI€  3JIEKTPUUYECKOTO
ToKa. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

717 9J‘IeKTpO,Z[BI/Il"aTeJ'IBUHOCTOHHHOFO TOKA. I/ICHvOJIBSOBaHI/Ie
AJIEKTPOJIBUTATEIEH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIoOpTe

718 Oneitel  ®apanes.  SIBneHue  2IEKTPOMArHUTHOMN
naaykiuu. [Ipasuno Jlenna
DIIeKTpOreHepaTop. Crioco0mr MTOJTyISHUS

7.19 NIEKTPUYECKOM  DHEPrHMM.  OJEKTPOCTAaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUU
[TpakTueckue paboThI:

7.20 OnbITH 110 HAOIOICHHIO STICKTPU3ALIUH T MHAYKIHEH

Y IIPU CONTPUKOCHOBEHHH.




9 KIIACC

7.21

7.22

UccnenoBanue [OEWCTBUS AIEKTPUYECKOTO TOJIS Ha
MPOBOJHUKHU U JUAJIEKTPUKH.

COopka u mpoBepka pabOTBl JIIEKTPUUECCKOU IICTIH
IMIOCTOSTHHOTO TOKa.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

N3Mepenne u peryiampoBaHue HAIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT COMNPOTHUBJIEHUS pE3UCTOpa U
HaIPSKEHUS Ha PE3UCTOPE.

OnEBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTD
AIIEKTPUUYECKOTO COMPOTHUBJICHUSI MPOBOJHUKA OT €ro
JUTAHBI, TUIOIIA/IM TOTIEPEYHOr0 CEYEHHUS U MaTepuara.
[IpoBepka mpaBuia CJIOXKEHUS HANPsHDKEHUH TIpH
MOCJE0BATEIbHOM COCJIMHEHUU JIByX PE3UCTOPOB.
[IpoBepka npaBuiia JijIsi CUJIbI TOKA MPU MapaiIeIbHOM
coeMHEHUU  pe3ucTopoB. OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, HUJIYIIET0 Yepe3 Pe3UcTop.
OnpeneneHue  MOIIHOCTH — DJIGKTPUYECKOTO  TOKa,
BBIJICIISICMOI Ha pe3ucrope. UccnenoBanune
3aBUCUMOCTH CHJIBI TOKA, UJYILETO YEPE3 JIAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanme MarHuTHOTO B3aUMOJCHCTBUSA
MMOCTOSIHHBIX MarHuToB. M3ydeHuMe MarHUTHOTO TOJIA
MMOCTOSIHHBIX MAarHUTOB TIIPU HX OOBECIWHECHUU H
pazaenenuu. MccienoBanue qeiCTBUS 3IEKTPUUECKOTO
TOKa Ha MarHUuTHYIO CTpEJIKY. OT1IBITHI,
JIEMOHCTPUPYIOIITUE 3aBHCHMOCTD CHUIBI
B3aUMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HamnpaBJIeHWs Toka B Karymike. M3ydenwue
JIEMCTBUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.

KoHctpynpoBanue " U3y4yeHue paboThI
DIEKTPOABUIATES. N3mepenue KIL
AIIEKTPO/BUTaTENbHONM  ycTaHOBKU.  OmBITBI 1O
UCCIIE0BAHUIO ABJICHUS 3JIEKTPOMAarHUTHON

HHAYKOWH: HCCIICA0BAHUC W3MCHCHHII 3HAQUYCHHS U
HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

®usnueckue SBICHHUS B TNPHUPOAE: BIEKTPUUYECKUE
SBICHUS B arMocdepe, dDIEKTPUUYECTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE TOJie 3eMin, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE
CUSIHHE

TexHuuecKkue yCTpOICTBa: 3JIEKTPOCKON, aMIIEPMETP,
BOJIbTMETP, PEOCTaT, CYETUHK JIEKTPUUECKOI SHEPruH,
AJIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTebHbIC
AIEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DIEKTPOMArHUT, 3JEKTPOJBUIATEID
MOCTOSIHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa




Kon

Koz »nementa

HpOBepHeMbIe SJIEMEHTHI COACPKaHUA

paszzneina
MEXAHUWYECKUWE SABJIEHUA

81 Mexanuyeckoe JBWXKEHHE. MarepuanpHas TOUYKA.
Cucrema orcuéra

8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKCHHS

8.3 PaBHOMepHOE NPSIMOIMHEHHOE IBUKEHUE
HepaBnomepnoe npsimosinHeliHoe aBuxkenune. CpenHsis

8.4 ¥ MTHOBEHHAs CKOPOCTh Tella MPU HEPaABHOMEPHOM
JIBUKEHUU

85 Yckopenue.  PaBHOYCKOpeHHOE — MPSIMOJIMHEHHOE
JIBIOKEHUE

8.6 CBobopnoe nagenue. OnpiTel ['ammes
PaBHOMepHOE nBHKeHME TO OKpyx)HOCTU. [lepuon u

8.7 yacTtoTa oOparnienus. JInHelHas U yrioBas CKOPOCTH.
LleHTpOCTPEMUTENEHOE YCKOPEHUE

8.8 ITepBsiii 3akoH HploTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HploToHa

8.11 [TpuHIIMTT CynEepNIO3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuita TpeHus: CHIIa TPEHUs CKOJIBKEHUS, CHjla TPEHUS

8 MIOKOSI, TPYTHE BUJIbI TPEHHUS

8.14 Cuna TSDKECTM W 3aKOH BCEMHUPHOTO TATOTEHHS.
YckopeHre cBOOOTHOTO MaIeHUs

8.15 JBuxenne mmaHer Bokpyr Comnma.  Ilepsas
KOCMHYecKasi CKopocTb. HeBecoMOCTh 1 meperpys3ku

8.16 Pa.]'3HOBeCI/Ie MaTepHaJbHOW  TOYKH. AOCOIIOTHO
TBEPJIOE TEIIO

817 PaBHOBecue TBEPHOro Tema C 3aKPEIUIEHHONW OCBIO
BpaueHus. MomeHt cuibl. LleHTp TsbkecTn

8.18 Nmnynbc Tena. 3smenenne umnynsca. IMIysibc cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

8.92 Pabota cun TsKecTH, ympyroctd, TpeHus. CBs3b
SHEPTUH U PabOTHI

8.23 [ToreHnmanbHass OSHEPrUsl Tella, TMOJHIATOTO Hal
MOBEPXHOCTHIO 3eMJIH

8.24 IToTeHnManbpHAas SHEPTUs CXKATON NPY>KUHBI

8.95 Kunetnueckast sHeprus. TeopemMa O KHHETHYECKOU
SHEPTHA

8.26 3aKOH COXpaHEHUs] MEXaHHUECKOW DHEPTUU




8.27

[TpakTuyeckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUs Opycka
WIN JIBWDKCHUS IIapUKa 1O HAKIOHHOW IJIOCKOCTH.
Omnpenenenre yCKOpEHUs Tela NPy PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpEMEHH IpHU
PaBHOYCKOPEHHOM  JBW)KCHHH  0€3  HadallbHOU
CKOPOCTH.

[IpoBepka TrUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHONW CKOPOCTH IMYTH OTHOCSITCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTHU CHITBI TPECHHUS
CKOJIbKEHUSI OT CHJIbI HOPMAJIbHOTO JIaBIICHUS.
Onpenenenne kod(puIMEHTa TPEHHSI CKOJIBKEHUS.
Omnpenenenue >XECTKOCTU MPYKUHBL. OmpenencHue
paboTBI CHUJIBI TPEHHS TIPU PABHOMEPHOM JIBHKCHUU
Teja 1o TOpU30HTaIbHON oBepxHOocTU. OnpeeneHue
paboOTBI CHIIBI YINPYrOCTH TPHU TOABEME Tpy3a C
WCIOJIb30BAaHUEM HEMOABM)KHOTO M IOJBHXKHOTO
0JIOKOB

8.28

du3nuecKkue SIBICHUS B mpupoAc: MPUJIMNBLI U OTJIIUBEI,
JBHXKXCHHUC IIJIAHCT ComHeuHoM CUCTCMBbI, PCAKTUBHOC
JABVIKCHUC )KMBBIX OPIraHN3MOB

8.29

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JATYUKHU
MIOJIOXKEHUSI, PACCTOSIHUSI M YCKOPEHUsI, PAKEThI

MEXAHUYEC

KHE KOJIEGAHIMA 1 BOJIHBI

9.1

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
XapaKTepUCTUKU  KoyieOaHWil: Mepuoj, 4acrora,
aMILTUTY/1a

9.2

MareMaTuyeckuii W NPYKHHHBIA ~ MAasTHUKH.
[IpeBpamienne  sHeprum  Opu  KoseOaTeIbHOM
JBHYKEHUH

9.3

3aryxaromue koneOaHus. BeiHy)AeHHbIE KoeOaHus.
Pe3onanc

94

Mexannueckue BoJHBEL CBOHCTBA MEXaHUUYECKUX
BoJH. [IponmonbHblE W mONEpeyHble BOJHBL. J[nuHa
BOJTHEBI u CKOpPOCTH e€  pacmpocCTpaHEHHs.
MexaHuueckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE
BOJIHEI

9.5

3ByK. [']poMKOCTH 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

WHndpa3Byk U yabTpa3ByK

9.7

[TpakTueckue paboThI:

OmnpeneneHue 4YacToThl M IEpHOAa  KojeOaHMH
MaTeMaTHIECKOTO MasiTHUKA.

OmnpeneneHue 4YacToThl M TEpHOAa  KojeOaHWH

IMPY>XUHHOI'O MasgTHHUKA




HccnenoBanne 3aBUCUMOCTH Tiepuoja KoseOaHui
MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHUMOCTH TIepuojaa KoyieOaHUM
MPY>KUHHOTO MasTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa KOJIEOaHNI rpys3a,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH
npyxkuHbL.  V3MepeHue YCKOpeHHsI CBOOOIHOTO
MmajeHust
duznueckue SBICHUS B MPUPOJIC: BOCIPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSCEHHUE, CEHCMUYECKHE BOJIHBI,
IIyHaMH, 9XO0
99 TexHUYeCKHe yCTPOMCTBA: 3XOJIOT, HCIIOJIH30BAHHE
' YJIbTPa3BYKa B OBITY U TEXHHUKE
SJIEKTPOMAT'HUTHOE ITOJIE U ODJIEKTPOMATI' HUTHBIE BOJIHBI
101 DIEKTPOMArHUTHOE IMOJIe. DIIEKTPOMArHUTHBIE BOJIHEI.
' CBOIiCTBa JIEKTPOMArHUTHBIX BOJIH
10.2 IlIxana 37eKTPOMArHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoja ceera. CKOpoCTh CBeTa.
' BoimoBele cBOMCTBA CBETa
10 [TpakTudeckue pabOTHI:
10.4 W3ydyeHue CBOWCTB JJIGKTPOMArHUTHBIX BOJH C
MTOMOIIHI0 MOOMJIBHOTO TestehoHa
®dusndeckue SIBICHUS B MPUPOAC: OHUOIIOTHYECKOE
10.5 ZIeficTBHE BUIAMOTO, yIBTPaPHOIETOBOTO 5
PEHTTEHOBCKOTO M3TYYCHHIMA
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE SIBJIEHU
111 JIyueBas monens cBera. MicTouHuku cBeTa
11.2 ITpsimonuHEITHOE paclIpoCTpaHEHHE CBETA
113 Otpaxenne cBeta. Ilmockoe 3epkano. 3akoH
' OTPaKEHHUs CBETA
114 [Ipemomitenne cBeTa. 3aKOH TMPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETa
115 JInnza. Xop siyyeli B 1MH3€E
11 116 OnTnueckas cucreMa (oToarnmapara, MUKPOCKONA H
' TeJiecKoIla
117 I'ma3 xak omnTHYeckas CHCTeMa. bBIHM30pyKOCTH U
' JTAJIbHO30PKOCTh
Pasnoxkenune ©Oemoro cBeta B chekTp. OMBITHI
11.8 Hprorona.  CnoxkeHue  CHEKTPAIbHBIX  IIBETOB.
Jucnepcus ceera
[TpakTudeckue paboOThI:
11.9 HccnenoBanne  3aBUCUMOCTH — yrjia  OTpPa)KEHHs
CBETOBOTO JIy4a OT yIJia MajaeHusl.




W3ydeHne XapakTepUCTHK H300pakeHUs MpeaMeTa B
IJIOCKOM 3€pKaje.

HccnenoBanue 3aBUCUMOCTH — YIJIa IPEIOMIICHUS
CBETOBOI'O JIy4ya OT yrJja MaJieHusl Ha TPaHHIle «BO3IYyX
— CTEKJIO.

[Tonyyenne M300pa’keHU C TTOMOIILI0 COOMPAOIICH
JIUH3BIL.

Omnpenenenre OKYCHOTO PacCTOSHUS U ONTUYECKOU
CHJTBI COOMPAIOIIEH JINH3HI.

OnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.
OnbIThl MO BOCIPHUATHUIO 1IBETA MPEIMETOB MPU HX
HaOJII0/ICHUU Yepe3 IIBETOBbIE (DUIILTPHI

dusnyeckue SIBICHUSI B npupoac: 3aTMCHHUA Comnxna u

11.10 JlyHbI, IBeTa TEN, ONTHYECKUE SBIICHUS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
11.11 TexHuueckue  yYCTpOMCTBa:  OYKH,  IEPUCKOII,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBEGIE ABJIEHU A
121 Omneitel Pezepdopaa u mimanerapHasi MOJElIb aroMma.
' Monaens atoma bopa
122 Hcnyckanue u morioiieHne cBera aToMoM. KBaHTHLI
' JIuneituaTele ceKTphl
12.3 PannoaktuBHOCT. Asib(a, 6eTa- 1 raMMa-u31ydeHus
124 Crpoenue aromHoro snapa. HykinoHHas wmojenb
' aTOMHOTO siipa. M3oTonsl
195 PannoaktuBnble npeBpamenus. [lepuon nmonypacnaga
' ATOMHBIX SIJEP
126 SnepHble peakiy. 3aKOHbI COXpaHEHMsI 3apsJ0BOIO U
' MacCOBOI'0 YUCE
127 OHeprust CBSI3W aTOMHBIX snep. CBsi3p Macchl U
19 ' SHEPTUU
128 Peakuuu cunTe3a u genenus sgep. Mcrounukum
' sHeprun CoJIHIIA U 3BE3]T
12.9 SlnepHas osHepreruka. JlelicTBHE PpaaMOAKTHUBHBIX
' M3TYYCHUH HA )KUBBIC OPTaHU3MBI
[TpakTiueckue pabOThI:
HaGnroneHue CIUIOMIHBIX M JIMHEHUYaThIX CIIEKTPOB
1210 U3ITy4EHUS.
' HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUILIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
M3mepenue painoakTUBHOro hoHa
dusnueckue SBIEHUS B NPUPOJAE: €CTECTBEHHBIN
paMOaKTHBHBIHA ¢oH, KOCMHYECKHE Ty4H,
12.11 paZOaKTUBHOE M3JIy4YEHHE NPUPOIAHBIX MHUHEPAJIOB,

JICVCTBUE PATMOAKTUBHBIX HM3JYYEHUH HA OpPraHu3M
yeJoBeKa




12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
WHIVBUAYAJIBHBIN 103UMETp, KaMepa Buibcona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanust Ha ocHoe PI'OC

[lonumanne ponu (GU3MKK B HAydyHOW KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJCTABICHUH O 3aKOHOMEPHOMH
CBSA3U U II0O3HABAEMOCTH SIBJICHUU ITPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywoomeil poau (QU3MKM B Pa3BUTUH
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJIOTUH, 00 3BOJIOLUHU
(Gu3MYeCcKUX 3HaHUN U MX POJIM B LIEIOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJAE POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHUE IPOLIECCOB OKPY>KAIOLIETO
MHUpa, Pa3BUTUE TEXHUKH U TEXHOJIOTUH

3HaHHUA O BUJAX MaTepuu (BEIIECTBO U TOJE), O ABIKEHUHU Kak
croco0e CyIIeCTBOBaHHMS MaTepuu, 00 aTOMHO-MOJICKYISIPHOMR
TEOPUU CTPOCHUS BELIECTBA, O (PU3UUYECKOW CYIIHOCTH SIBICHHIA
npUpoAbl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX H
KBaHTOBBIX); yMEHHE pa3iuyaTh SBJICHUS IO OMUCAHUIO UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
JaHHOe (PU3MUECKOE SBJICHHE; YMEHHE PACMO3HAaBaTh IMPOSBICHUE
M3Y4YEHHBIX (U3NYECKUX SIBJICHUNM B OKPYXKAlOIIeM MHpE, BbLACISs
UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnanenue ocHOBamMu TMOHATUHHOIO amnmapara U CUMBOJHUYECKOTO
si3bIKa (DU3UKU U UCIIOJIb30BAHUE UX JIJIS pellleHus yueOHBbIX 3ajady;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHHS U
MIPOIIECCHI, UCTIONIB3Ys QYHIAMEHTAIbHBIC U YMITUPUICCKHE 3aKOHBI

YMeHue onuchiBaTh H3Y4YEHHbIE CBOMCTBA Tel U (pU3MUECKHe
SIBJICHMSI, UCTIONB3Ysl (PU3NUECKHE BEIMUUHBI

Bnagenne ocHOBaMHM METONOB HAy4YHOTO TO3HAHUS C YUETOM
coOJTroIeHHsI paBUJI O€30MaCHOTO TpyAa: HabMoieHne (PU3NIECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY
13 1aHHOTO Habopa 000PYAOBaHUS 110 UHCTPYKIIUH, OMUCHIBATH X0/
OTIBITA M 3aIMCHIBATh €T0 PE3YNIbTATHI, (DOPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE TIPSIMBIX M KOCBEHHBIX HW3MEPEHHH (UINYECKUX
BEJIMYHMH: yMEHHE IUIAaHUPOBATh W3MEPEHHS, CaMOCTOSATEIHHO
coOupaTh OJKCHEPUMEHTAIBbHYI0 YCTaHOBKY IO HMHCTPYKIIHH,
BBIYHCIISATh 3HAYCHHE BEJIMYHMHBI W aHAJIM3UPOBATH IOJydEHHBIC
pe3ynbTaThl C Y4€TOM 3aJaHHOW TIOTPEIIHOCTH Pe3yNbTaToOB
U3MEPEHU;




MIPOBEACHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX MCCICIOBAaHUM;
CaMOCTOSITEJIbHO COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IPOBOJUTH  MCCIENOBAaHUE II0 HMHCTPYKLIMH, IPEICTaBIATH
MIOJTyYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHJE TAOIULl U
rpadMKoOB, yYUTHIBATh IOTPEUIHOCTH, JAEJaTb BBIBOABI 110
pe3yabpTaTaM UCCIIEI0BAHNS

[loHnMaHue  XapaKTepHBIX CBOMCTB  (DU3UYECKHX  MOJENCH
(MaTepuanbHas TOYKa, aOCOMOTHO TBEPIOE TEJIO, MOACIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsI MOJIENTb aTOMHOTO Siipa) U YMEHHE MPUMEHSATh MX IS
00BbsICHEHHS (DU3MYECKUX MPOIIECCOB

YMmeHnue oOBACHATH (PU3NYECKHE MPOLIECChl U CBOMCTBA TeEll, B TOM
YUCJIE W B KOHTEKCTE CHUTYallUH IIPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICICTBCHHBIE CBA3H
U CTpoUTh OOBSICHEHHE C OINOpPOM Ha HU3YYEHHBbIE CBOICTBa
(bu3nyeckux sBICHUM, (U3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH U
MOJEIU

YMmenue pewath pacuéTHble 3a1aud (Ha 0ase 2 — 3 ypaBHEHHUN),
UCHOJNb3ysd 3aKOHbl U (OpMYJbl, CBS3bIBAIOIIUE (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC YCJIIOBUC 3ajavu,
BBISIBJIATh HEJOCTAIOIIME JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIE JUIsI €€ PEUIeHHUs, HCIIOTIb30BaTh CIIPABOYHEIC TaHHBIE,
IIPOBOJIUTh PAcUYEThl U OLEHHUBATH PEATUCTHYHOCThH IOJy4YEHHOI'O
3HaueHUS (PU3MUECKON BEITMYNHBI; yMEHUE ONIPEICIIATh pa3MEPHOCTh
(¢u3n4ecKoil BEeIMUUHBI, IOJIYYEHHOHN MPU pelIeHUH 3a/1auu

YMeHue XapakTepu3oBaTh [PUHUUIBI JEHCTBUS TEXHUYECKUX
YCTPOKUCTB, B TOM YHCJE OBITOBBIX MPHOOPOB, W TMPOMBIIIICHHBIX
TEXHOJOTMYECKUX IPOLIECCOB 10 UX OMMCAHUIO, UCTIOIb3YsI 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJIEHUH M HEoOXoauMble (U3HUECKHE
3aKOHOMEPHOCTH

10

YMeHue HCIonbp30BaTh 3HAHUS O (U3UYECKUX SBJICHUAX B
MOBCEIHEBHOM JKM3HM i1 oOecredeHrs Oe30MacHOCTH IpH
oOpamieHun ¢ OBITOBBIMH  IpuOOpaMM ¥ TEXHUYECKUMHU
YCTpOICTBaMH, COXpPaHEHMsI 3/I0pOBbS U COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 IOBEJAEHUA B OKPYXKAIOUICH cpele; NOHUMaHue
HEO0OXOJIMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJOTHH
JUISL PALIMOHAIIBHOTO IIPUPOAOIIOIB30BAHUS

11

OneIT moucka, mpeodpazoBaHusi M MpeacTaBiIeHHs WHGOpMaLUU
(bU3UYECKOTO ColepKaHUsl C HMCIHOJb30BaHUEM HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOYy4YeHHOW WH(pOpMalUM Ha OCHOBE HWMEIOIUXCA 3HAHUM U
JONIOJIHUTEIBHBIX ~ MCTOYHUKOB;, YMEHHE MCIIOJb30BaTh IIPU
BBITIOJTHCHUH YYEOHBIX 3aJlaHUi HAYIHO-TIOMYJISAPHYIO JUTEPATYPY
(u3MUECKOTO Ccoep KaHUs, CIIPABOYHbIE MaTepUaibl, PECYPChl CETH
WNutepuer; BnageHwe 0a30BBIMM HaBBIKAMH  MPEeOOpa3OBaHUS
nHpoOpMalUd W3 OHOW 3HAKOBOM CHUCTEMBI B JPYTYIO; yYMEHHE
co3aaBaTh COOCTBEHHBIC MHUCHMEHHBICE M YCTHBIE COOOIIEHUsS Ha
OCHOBE MH(GOPMAITUU M3 HECKOIBKUX NCTOYHUKOB




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TPOBEPAEMbBIX HA

OI'D IO ®U3UKE
Kona IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBwxkeHue. MatepuanbHas Touka. Cucrema oOTcyéra.
' OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHOMepHOE 1 HepaBHOMepHOE aBMKeHUEe. Cpemausis ckopocTh. DopMmyra
1.2 JUTSL BBIYKCIICHHS CPEHEeH ckopocTu: V = S/t
PaBHOMEpHOE TIPSIMOMHEWHOE IBIKEHUE. 3aBUCUMOCTD KOOPIMHATHI TEJa
OT BPEMEHH B CITy4yae paBHOMEPHOT'O MPSIMOJIMHEHHOTO JIBH)KEHUS:
13 (1) =Xo+Ud
I'padmiky 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIIMH CKOPOCTH, MPOCKIUH
MepeMeleHus, MyTu, KOOPAUHATHl MPH PABHOMEPHOM MPSMOJIMHEHHOM
JIBUKCHHUH
3aBUCUMOCTh KOOPAMHATHI T€Ia OT BPEMEHU B Clydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sl =vy, #1+a,* 3
DopMyIBI IJIs1 MPOCKITUH MTEPEMEIIEHUS, TPOSKIIMA CKOPOCTH U MPOCKIIHH
YCKOpPEHUS PU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHHUH:
p— r_‘
1.4 -9_\.(?‘)—1)3_\. T+a, E
U.T(I) =Up, T4, 1L,
a (f)=canst,
Uy, — Uy, =2a,5,
I'padviku 3aBUCUMOCTH OT BPEMEHH JIJISl TIPOCKIIUU YCKOPCHHMS, TPOCKITHH
CKOPOCTH, TPOEKIIUU MEepEeMEeIIeHHs], KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MIPSIMOJIMHEHHOM JIBUKCHHUH
CBoOoanoe naaeHue. @opMyIibl, ONMHUCHIBAIOIINE CBOOOIHOE MaJICHUE Tesa
M0 BepTUKANU (IBIKEHUE Tela BHU3 WM BBEPX OTHOCHUTEIBHO
1.5 noBepxHocTU 3emin). I'paguky 3aBUCUMOCTH OT BpEMEHH JAJIsi IPOEKINH
YCKOPEHUS, MPOEKIIUU CKOPOCTU U KOOPAUHATHI IIPH CBOOOTHOM MaJCHUH
TeJa 1Mo BEPTUKAIN
CKOpOoCTh paBHOMEPHOTO JBMKCHHS Tella 1Mo OKpYyHocTH. Hampasienue
CKOPOCTH.
dopmyia 11 BEIYUCICHHSI CKOPOCTH Yepe3 paJInyC OKPYKHOCTH H ITIEPHO,T
1.6 oOparteHus:
_ 27R
T




LentpocTpemurenbHoe yckopenue. Hamnpapiienue 1eHTpOCTPEMUTEIBLHOTO
yckopenus. @opmyna /i1l BBIYUCICHUS YCKOPEHUSI:

2
_uw
“R
®opmyna, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
v = 1
T

1.7

Macca. [InoTHOCTB BE€IICCTBA. d)opMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH

_m
P=7

1.8

Cuia — BCKTOpHAas1 q)HSquCKaH BeanunHa. CroskeHue Cuil

1.9

SIBnenune unepuuu. [lepsroiit 3akon HproToHa

1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI,
JEHCTBYIOLIEH Ha TEJO

111

Bzaumoneiicteue ten. Tpertuii 3akoH HeroToHA:

Fy y=-F_,

1.12

TpeHHe IMIOKOA U TPCHHUEC CKOJILXKXCHUS. <D0pMyJ1a AJId BBIYHUCJIICHUA MOOYJIA
CHJIbI TPCHUSA CKOJIBXKCHUS:

FII:_:H-N

1.13

Hedopmanus tena. Yopyrue u Heynpyrue aepopManuu. 3aKOH yIpyrou
nedopmanuu (3akoH I'yka):

F=Ik-Al

1.14

BCGMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

my -1y
F=G. 1 _2

R
Cuia TshkecTu. Y CKOpeHue CBOOOTHOTO MaCHHS.

dopmyna ISt BBIUACICHHSI CUITBI TSHXKECTH BOJIM3M MOBEpXHOCTH 3emin: F
=mg.

JBmxenue rianet Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.
HeBecomocTs 1 neperpysku

1.15

Nwmmynse Tena — BekTopHas pu3ndeckas BeInYnHa.
=mi

Nmnynbe cuctemsl Ten. M3menenne nmmynbsca. IMIynbe CUibl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIsd SaMKHYTOﬁ CUCTEMBI TCJI.




D=nyUy +in, U, =const

PeakxtuBHOEC JBHXKCHHUEC

Mexannueckasi padora. @opmyra Jij1sl BBIYUCIEHUS PaOOThl CHIIBL:

A=Fsooso
1.17 Mexanuueckas MOIIHOCTb:
A
N==
I
Kunernueckas u noteHuanbuas sHeprusi. @opmyna asst BbIUUCICHUS
KUHETUYECKON DHEPIUU:
H!UE
E =——
1.18 2 .
Teopema o kuneTnueckoi aeprun. @opmyna Ajsi BEIUUCICHUS
MOTEHIIMATBLHON SHEPTUH TeJIa, TIOIHSITOrO
HaJ 3eMIEH:
E,=mgh
MexaHuueckas YHeprusi:
E=E,+E »
1.19 .
3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmysa /iy 3aK0Ha
COXpPaHEHUS MEXaHMYECKOI HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU TPU HAIMYUU CUJIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 1 2
[ToasuxHbIN 1 HeTTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= A‘]I{UIE:&HH.H
-’131111:&113133:&5
JlaBiieHure TBEPAOTO TENa.
dopmyna 17 BEIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
p= F
S
1.21 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
dopMya 7151 BEIYUCICHHSI TaBJICHUS] BHYTPH KUIKOCTH:
P=pgh+Dm,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
123 3akon Apxumena. dopmyna s onpeneneHUs BHITATKUBAIOIMICH CHIIHI,

JEUCTBYIOIIEN Ha TEJIO, HOTPYKEHHOE B KUIAKOCTh WM ra3:




F_-‘l._p'\.. =ng

Ycaopue miapanus teia. [lnaBanue CYZA0B M BO3AYXOIIJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUTUTYIQ, TIEPUO] M YacTOTa KOJICOAHMIA.
dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

MareMaTtuueckuil U IPYKUHHBIA MasTHUKU. [IpeBpaiienue sHepruu mpu
KoJs1e0aTeIbHOM JIBUKEHUU

1.26

3aryxatomue Kojebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexanuueckue BoHbI. [IpoioybHbIE U MONIepeyHble BOIHBIL. J[JTMHA BOJIHBI
U CKOPOCTb PaClpOCTPAaHEHUSI BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTB 1 BbICOTa 3BYKa. OTpakeHNE 3ByKOBOW BOJIHBI HA TPAHUILIE
nByX cpell. MHdpa3Byk U yIpTpa3ByK

1.29

IIpakmuyeckue pabomul

N3Mepenune cpeqHeli IIOTHOCTH BEILIECTBA; apXUMELOBOM CHIIBL; )KECTKOCTH
IPYXKUHBL;, KOA(POUIMEHTa TPEHUS CKOJIbXKEHUS; PabOThl CHIIBI TpEHHUS,
CWJIbl YIOPYIOCTH; CPEAHEH CKOpPOCTH JBM)KEHUS Opycka IO HaKJIOHHOU
IUIOCKOCTH; YCKOpPEHUs OpycKa MpH JBUKEHUU 110 HAKIOHHOM MJIOCKOCTH;
4acTOThl M NepHoJa KojeOaHUi MaTeMaTHYecKoro MasiTHUKA; 4acTOThl U
nepuosa  KojeOGaHUM  NPYKUMHHOTO  MAasATHUKA; MOMEHTAa  CHIIBI,
JEHCTBYIOILEr0 Ha pblyar; paboThl CUJIbl YIIPYIOCTH IpU MOABbEME Ipy3a ¢
MIOMOILBIO HEHOJBIXKHOIO 0JI0Ka; pabOThl CHIIbI YIPYTOCTU IPU MOIBEME
rpy3a C MOMOIIBIO MTOABMKHOIO OJI0Ka.

HccnenoBaHue 3aBUCUMOCTH apXUMEI0BOM CHITBI OT 00BEMA MOTPYKEHHON
4acTH Tela U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH
CWJIBI OT MAacChl T€Ja; CHUJIbl TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOIO
JABJIEHUS U OT pojJa MOBEPXHOCTH; CWIbl YIPYIOCTH, BO3HHMKAIOIIEH B
IpY>XHUHE, OT CTENEeHU JepopMallii MPYKUHBI; YCKOPEHUs Opycka OT yria
HAaKJIOHA Hampapisiouleil; mnepuoga (YacToThl) KoieOaHUN HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; NIepuoja KojeOaHuil NPy KMHHOTO MAasgTHUKA OT
Macchl Tpy3a U JKECTKOCTH MPYKUHBI, HCCIIEJOBaHHE HE3aBUCHMOCTH
nepuosia KojeOaHUl HUTSHOrO MasTHUKAa OT Macchl Tpysa. I[IpoBepka
yCIJIOBUSI pABHOBECHS pblyara

1.30

Quzuyeckue seneHUs 6 npupooe: TPUMEPHl ABUWKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMM B KUBOM W HEXUBOM NPUPOJE, JACUCTBUE CHIIBI TPEHUS B
MPUPOJIC U TEXHUKE, MPUIUBBI U OTJIUBHI, JBMKEeHHE TIaHeT COJIHEUHOM
CUCTEMBbI, PEaKTUBHOE JBUKEHUE >KMBBIX OpPraHU3MOB, PblYalru B TeEJe
YeJIOBEKa, BIHWSHHE aTMOCHEpPHOTO [aBJIEHWS Ha JKUBOW OPTraHH3M,
IJIaBaHWe PbIO, BOCHPHUITHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHHE,
CEHCMUYECKHE BOJHBI, IIyHAMH, X0

1.31

Texuuueckue ycmpoucmea: CIUAOMETP, TaTYUKU MOJTO0KEHUS, PACCTOSHUS
U YCKOPEHHUS, THHAMOMETp, MOIIUITHUKH, PAKETHI, pbluar, MOJABMKHBIN U
HETIOJBMKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY,
COOOIIAIONINECS] COCYIbl, YCTPOWCTBO BOJONPOBOJA, T'MAPABIMYECKHIA




npecc, MaHoOMeTp, GapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp,
9X0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa B ObITY U TEXHUKE

2 TETUJIOBBIE ABJIEHW A
OcCHOBHbBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHUSA
2.1 BellecTBa. Mogenu TBEPAOTo, KUIKOTO W Ta3000pa3HOr0 COCTOSHHM
BenectBa. Kpucramnnyeckue u amopdHble Tena
29 JIBumkenne wyactuil BemiecTBa. CBsi3b CKOPOCTH ABMIKEHHSI YACTHI[ C
Temneparypoil. bpoyHoBckoe nBmxenue, uddysus
2.3 CMaunBaHuE U KalWUISIPHbIE SIBJICHUS
2.4 TemoBoe pacliupeHue U cxaTue
2.5 TeroBoe paBHOBECHE
26 BHyTpeHHHjI sHeprus. Pabora u Temonepeaaya Kak crocoObl U3MEHEHHUs
BHYTpPEHHEH SHEpruu
2.7 Bubl Teronepenayn: TemIONpOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
HarpeBanue wu oxnaxnaenue Tten. KoauuecTBo TemnoTsl. YenbHas
238 TEIUIOEMKOCTbD:
O=am(t,—t,)
3aKOH COXPAHEHHUS SHEPTUHU B TEIUIOBBIX MpoIieccax. Y paBHEHUE TEMIOBOTO
29 Oananca:
0,+0,+.=0
Hcnapenue u konaeHcauus. MsmeHeHre BHYTpEHHEH SHEPTUU B IpoIecce
210 HClapeHus M KoHJeHcauuu. KuneHue XKMIKOCTH. Y7elbHas TelioTa
napoo6OpasoBanus: L = Q/m
211 BraxxHocTh Bo3iyxa
[InaBnenne u Kpucramnuzanus. 3MeHeHue BHYTpeHHEW SHEpruu Ipu
IJIaBJIEHUU U KPUCTAJUIM3AlMU. Y JAeNIbHas TEIUIOTA MJIaBICHUS:
212
2=¥
M
213 BHyTpeHHs 3Heprus cropaHus TOIUIMBA. YJENbHAas TEIJIOTA CTOPAHMS
tormBa: 4 = Q/m
2.14 [Tpunnumne! pabots! TermnoBbix nurateneit. KI1J1 rennoBoro asurarens
Ipaxmuueckue pabomol
W3mepenne yaenbHON  TEMIOEMKOCTH  METAJUIMUECKOTO  IMIIMHIPA;
KOJIMYEeCTBA TEIJIOThl, MOJYYEHHOTO0 BOJOH KOMHATHOM TeMIlepaTypsl
(UKCUpOBaHHOM Macchl, B KOTOPYIO OIIYIIEH HarpeTblii IMINHAD;
2.15 KOJINYECTBA TEIUIOTHI, OTTAHHOT'O HarpeThIM IIUJIMHIPOM, TIOCIE OMyCKaHUS
€ro B BOJly KOMHATHOI TeMIepaTypbl; OTHOCUTEIBHOMN BIIaXKHOCTHU BO3/1yXa;
yICNBbHOM  TEMJOThl IUIABIEHUS JbAa. MccriemoBaHue UW3MEHEHHUs
TEMIIEpPaTyphl BOJIbI PU PA3JIMYHBIX YCIOBUSAX; SBJICHUS TEIJIO0OMEHA MU
CMEIIMBAHNUHN XOJOJHOW U TrOpsiueil BOJIbI; MPOLECCA UCITAPEHMUSI
216 Qusuueckue AeleHUs 6 Hpupode: TIOBEPXHOCTHOE HATSDKEHHE U

KallWJIIPHBIC SABJICHUA B NPHUPOAC, KPHUCTAJIBI B MPUPOAC, H3ITYUCHHUC




Connna, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHera

Texnuueckue ycmpoucmea: KalWUISPbl, NPUMEPHl  HCIOJb30BaHUSA
KPUCTAJUIOB, UJIKOCTHBIM TEPMOMETpP, NATUYUK TEMIEpaTypbl, TEPMOC,

2.7 CUCTEMa OTOIUICHUS JJOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOuHa,
JIBUTATEIh BHYTPEHHETO CTOPaHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpusanus Ten. JIBa Busia 2JIeKTpUUYEeCKUX 3apsiioB
3.2 BsaumopeiicTBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHMsI TCKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nojue. Hanps:k€HHOCTH 3nekTpuueckoro noss. IlpuHnumn
CYNEPHO3UIINH IEKTPUUYECKUX MoJiel (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snexktpuyeckux 3apsiioB. JlelicTBUE 3JEKTPUUECKOTO MOJIA Ha
AeKTprudecKue 3apsiibl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN 2nekTpuyeckuil ToK. JlelcTBus anekTpudeckoro Toka. Cuma
3.6 Toka. Hampsbkenue.
I=q/t,U=A/q
DeKTpuYecKoe COIIPOTHBIICHHE. VY nenbHOE AIIEKTPHUYECKOE
3.7 COTPOTHUBIICHHUE:
R =pl/S
3.8 3akon Oma jiis ygactka snekrpuueckon renu: | = U/R
[TocnenoBarenbHOE COCTMHEHHE TIPOBOTHIKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coeIMHEHNE TPOBOJAHUKOB PABHOTO COMPOTUBIICHHUS:
R
U=UsI=L+LiR=—"
CMenaHHbIe COSTMHEHUS IPOBOTHUKOB
3.10 Pabota u momntHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenmna:
5
3.11 0=I"-R-t
312 OmnbIT 3pcvrez[a. MarHuTHOE TI0JIe MPSIMOTO TPOBOJHHUKA ¢ TOKOM. JIMHUHU
MarHMTHON MHIYKITUU
313 MarautHoe moJie MOCTOSHHOTO MarHuTa. B3anMopelicTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JIeficTBHEe MarHMTHOTO IOJIsI HA POBOJHMK C TOKOM
3.15 OnbiTel @apanes. fABneHue ekTpoMarauTHOM nHAYKIMK. [IpaBuio Jlenua
Ipaxmuueckue pabomul
W3mepeHue dIIEKTPUUYECKOTO CONPOTHUBICHHUS PE3UCTOPa; MOIIHOCTH
3.16 ANEKTPUUIECKOTO TOKA; PaOOTHI DJIIEKTPUIECCKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucTopbl, JIaMIIOYKa), OT HANpPSDKEHHWs] Ha KOHIAX MPOBOJHUKA,




3aBUCHMOCTH COMPOTHUBICHUS OT JJIUHBI TMPOBOJHUKA, IUIOMIANUA €ro
MOTIEPEYHOT0 CEUCHHSI U YACIBHOTO CONTPOTHUBIICHUSI.

[IpoBepka  mpaBwia  AJisE  DJIGKTPUYECKOTO  HANPSDKCHHUS — TIPH
MOCJICIOBATEIbHOM ~ COCJIMHEHUH IPOBOJHUKOB, TpaBWJIA IS CHUIBI
INEKTPUYECKOTO TOKA TPU MMAPAICIBHOM COCIMHEHUU MPOBOJHHUKOB
(pe3UCTOPHI M JIAMITOYKA)

Qu3zuyeckue sA61eHUs 8 npupoode: DIEKTPUUYECKHUE SIBICHUS B aTMocdepe,

3.17 AJIEKTPUUYECTBO JKMBBIX OPraHM3MOB, MAarHMTHOE TOJi€ 3eMiH, Japeid
MIOJIFOCOB, POJIb MArHUTHOT'O TOJISL AJ1s1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHHE
Texuuueckue ycmpoucmea: 3JIEKTPOCKOIL, aMIIEpMETP, BOJILTMETP, peocTar,
CU€TUMK DIEKTPUYECKONM HSHEPrHH, 3JIEKTPOOCBETUTENIbHBIE NPHOOPHI,

3.18 HarpeBaTeJIbHbIC AJIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKHE
MPEJOXPAHUTEIH, dIEKTPOMArHHUT, 3JIEKTPOJBUTATENb TOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexkTpoMarHuTHbIE BOJHBL. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlygeBast monens cBeta. [IpsmonnHeiiHoe pacnpocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaino

3.22 [Ipenomiuenue cBera. 3aKOH IPEJIOMIIEHUS CBETA

3.23 Jlucniepcust cBera

324 JIunza. Xoxa nyueit B nuH3e. DokycHoe paccrosiHue JHH3bL. Onrtuyeckas

] cuia ymH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucremMa. OnTuyeckue mpuOops
IIpakmuyeckue pabomul
N3mepenue onTudeckod CHibl coOuparomieil  JUH3bI;  (POKYCHOTO
paccrosiHUAsL coOuparomeld JMH3bI (10 CBOWCTBY pPaBEHCTBA pPa3MEpOB
mpenMera M HM300paKeHUs, KOrja MpeAMET pAacloioXeH B JIBOHHOM

3.26 ¢dokyce), ToKazarens MpeJTOMIICHUS CTEKIIA.

HccnenoBanue CBOMCTBA M300pa)XKeHUs, MOJYYEHHOTO C IOMOIIBIO
coOuparolei JIMH3bI; U3MEHEHHS! (POKYCHOT'O PaCCTOSIHUS IBYX CJIO’KEHHBIX
JIMH3; 3aBUCUMOCTH yTJIa IPEeIOMJIEHHS CBETOBOI'O JIy4a OT yIJla MaJeHHs Ha
TPaHHIIE «BO3JYX — CTEKIIO)»
397 DQusuueckue sasnenus 6 npupode: 3atmenns ConnHma u JIyHbI, 1[BETa Ted,
' OINITHYECKHUE ABJICHUs B aTMOcdepe (11BeT HeOa, pedpakiiysi, paayra, MUpax)
328 Texnuueckue ycmpoticmea: OYKH, NEPUCKOIN, (oToammapar, ONTHUECKHUE
) CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHU A
41 PannoaktuBHOCTh. Anb(a-, Oeta-, raMMa-usnydeHus. Peaknum anbga-u
' Oera-pacrajna
4.2 OmnbiTsl Pezepdopna no paccesnuto anbda-yactuil. [Inanerapuas mojens
' aToMa

4.3 CocraB aTomMHOTO siipa. 30TOMBI

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SInepHble peaknnu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Dusuueckue s6neHUs 6 npupode: €CTECTBEHHBIH PaIMOAKTUBHBIA (OH,

4.6 KOCMHMYECKHE Jy4H, PaJUOAKTUBHOE M3IyYEHUE MPUPOAHBIX MHHEPAJIOB,

)IGfICTBI/IG PAaA0OaKTUBHBIX H3Hy‘IeHHﬁ Ha OpraHus3M 4CJIOBCKaA




Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIWBHUIYaJIbHBIM JO3UMETP,

4.7
KaMepa BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

1. ®usuka: 7-i kiacc: 6a3oBblid ypoBeHb. Ileprimkun .M., Banor A.U.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue.

2. ®dusuka: 8- kmacc: 6a30Bei ypoBeHb. [lepoimikuda .M., Banos A.l.
Axk1mmonepHoe obuiectBo «M3marensctBo «lIpocBemienue.

3. ®uzuka: 9-i kimacc: 6a30BbIil ypoBeHb. [lepoimkun U.M., I'yrauk E.M.,
NBanoB A.MI. u npyrue. AxuuoHepHoe ob6mectBo «M3marenscTBo
«IIpocBenienuer.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. ®usuka. Terpanb-TpeHaxEp. 7 KJ1acc: nocooue IS
ob1eoOpa3zoBaTeNbHBIX yupexkaeHuil. ABT. ApremenkoB J[.A., bemara B.B.,
Bopounmnosa H.W. u ap. nox pex. [Tanedpatiena FO.A.

2. Ousuka. Terpaab-IpakTUKYM. 7 KJ1acc: nocooue IS
ob1eoOpa3zoBaTebHBIX yupexkaeHuil. ABT. ApremenkoB J[.A., bemara B.B.,
Bopounmnosa H.W. u ap. nox pex. [TaneOpatiena FO.A.

3. dusuka. Terpaap-3K3aMeHATOP. 7 KJIacc: rnmocooOue IS
obOmeoOpa3oBarenbHbix  yupexxaenuit. ABT. JKymaes B.B. mox pen.
[Tane6patuena FO.A.

4. duzuka. 3amavyHuK. 7 KHacc: mocobue s 001eoOpa3oBaTeIbHbIX
yupexzaeHuil . ABT. ApreMenkoB J[.A., JlomauenkoB U.A., IlaneOparues 10.A
nof pen. [Tanedparuena FO.A.

5. ®uzuka. [loypouHoe TeMaThuueckoe MIaHUPOBAHUE. 7 KJIacc: TocoOue Jjist
yuutenen oO0meo0pa3oBaTenbHbIX yupexaeHuil. ABT. AprtemenkoB /J[. A.,
Boponnosa H. 1.

6. ®usuka. IloypouHble MeTOaUYECKHME pPEKOMEHIAIMu. 7 Kiacc. ABT.
Hronaun A. B., Kucnskosa E. B.

7. ®usuka. Terpaab-IpakTUKYM. 8 KJ1acc: nocooue IS
obmeoOpa3oBareNbHBIX yupexaeHuii. ABT. ApremenkoB JI.A., bemara B.B.,
BoponnioBa H.W. u np. mox pexn. Ilane6patiiea FO.A.

8. dusuka. TeTpaap-3K3aMeHATOP. 8 KJIacc: nocodue TUISL
obmeoOpa3zoBarenbHbIX — yupexxaeHudd. ABT. XKymaes B.B. mox pen.
[TaneGpatuena FO.A.

0. ®uszuka. 3agauyHuK.§ Kiacc: Mmocobue s 0oO0IIeo0pa3oBaTeIbHBIX
yupexaenuil. ABT. ApremenkoB [I.A., JlomauenkoB M.A., [Tane6parues 10.A
nox pen. [laneOpariena FO.A.



10. @®uzuka. IloypouHoe TtemaTHuecKkoe IUIAHUPOBAaHUE. &8 KIACC:
nocoOue A yunurtenen oonieo0pa3oBaTeabHbIX yUpEXKICHU. ABT. ApTEMEHKOB
. A., Boponnosa H. 1.

11. Ouzuka.  Terpamp-TpeHaxep. 9  kmacc: mocobme  uId
ob1eoOpa3zoBareNbHbIX yupexaeHuil. ABT. ApremenkoB J[.A., bemara B.B.,
BoponnioBa H.W. u np. mox pexn. IlaneGpatiiea FO.A.

12. Ousuka.  Terpaap-mpakTukym. 9  kimacc: mocobue A
ob1eoOpa3oBateNbHbIX yupexaeHuil. ABT. ApremenkoB J[.A., benara B.B.,
BoponnioBa H.W. u np. mox pen. IlaneGpatiieBa FO.A.

13. Ousuka. Terpamgp-sk3ameHaTop. 9  kjacc: mocobwe A
obOmeobpazoBarenbHbIX  yupexkaeHuid. ABT. Kymaes B.B. mom pen.
[TaneOpatuena FO.A.

14. ®duzuka. 3agauHuk. 9 kiace: nmocoodbue ayig 061eo0pa3oBaTEIbHbIX
yupexaeHuil. ABt. ApremenkoB /[.A., JlomauenkoB U.A., [laneOpatues 10.A
nox pex. [Tanebpartuesa FO.A.

15. ®usuka. [loypouHoe TemaThuecKkoe MiIaHupoBaHue. 9 Kiacc: mocodue st
yuuTeseld 0011eo0pa3oBaTeNbHbIX YupexkaeHuid. ABT. AprtemenkoB . A.,
Boposnnosa H. 1.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.InternetUrok.ru
http://www.class-fizika.narod.ru
http://www.enter3006.narod.ru
http://www.physic.if.ua
http://www.dmitryukts.narod.ru
http://www.radik.web-box.ru
http://www.enter3006.narod.ru
http://www.class-fizika.spb.ru
http://www.school-physics.spb.ru
http://www.skillopedia.ru

http://www.youtube.com
http://planirovanie7-9.narod.ru/olderfiles/1/index.htm
https://phet.colorado.edu/



