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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHUN M TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIUTaHUS U
Konnenmuu npenogaBanust yueoHoro npeamera «Ouznka».

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaloIUMXCsl M OPraHu3alyi0 H3Yy4YeHUs
bu3MKU Ha JAESITeNbHOCTHOM OcHOBe. B mporpamMme mo ¢u3ukKe yYUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JJUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYUEeHHS, a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT0 00111€r0 00pa30BaHMUsl.

[TporpamMma no ¢u3mnKe yCcTaHaBIMBAET paclpeesieHne yueOHoro MmaTepuraia
1o roxam oOyueHwus (Mo Kiaccam), IpeaiaracT IPUMEPHYIO IOCIIEI0BATEIBHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma no ¢u3uke pa3zpaboTaHa C LEIbIO OKa3aHUS METOJIUYECKOU
MNOMOIUIM YUYUTEIIO B CO3/IaHUU pabouell IporpaMMBl 110 y4eOHOMY IIPEIMETY.

®du3uKa ABISIETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX
IIPEMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4YaeMbIX XUMHEH, OMOJI0THeN, aCTpOHOMUEHN 1 pU3HUecKoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAy4YHYI0 KapTUHY MHpa, MPEIOCTaBIIsSIET HauOojee SICHbIE
o0pa3ipl MPUMEHEHUSI HAyYHOTO METOJIa MO3HAHUS, TO €CTh Croco0a MOJydYeHus
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 THaBHBIX 3ajlad (PU3MUECKOTO OOpa3oBaHUSI B CTPYKType OOIIEero
o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTU U
MHTepeca K HayKe Y 00yyaromuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TWPEANOJaraer OBJIJICHUE
CIEIYIOIMMUA KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAaHUS,

e UHTEPIPETUPOBATH  JIAHHBIE M  MCIOJIb30BaTh  HAy4HbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wu3yueHuss (PuU3MKU HAa YypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMs
ornpeaenensl B Konuenuuu mnpenogaBaHusi ydueOHoro mnpeamera «dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®Deaepanuu, peaU3yIOIINX
OCHOBHBbIE  00I11€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOW pelIeHUuEM



Komnernn MunucrepctBa mpocsenieHus Poccuiickoit ®eneparmn (mpoTokon ot 3
nexadbps 2019 r. Ne [1K4BH).
Heau uzyyenus: PU3MKU:

npuoOpeTeHue HMHTepeca M CTPEeMJICHUS OOYydYalolUXCsl K Hay4YHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJbHBIX M TBOPYECKUX
COCOOHOCTEN;

pa3BUTHE NPEJCTABICHUN O HAYyYHOM METO/IE MO3HAHUS U (POpMUpOBaHUE
UCCJIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM,;
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHsI OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY,
dopMupoBaHHe TpPEACTABICHUN O PONM (U3UKU I Pa3BUTUSA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTUE  MPEJICTAaBIEHUH O  BO3MOXKHBIX  cepax  Oyayuen
npoeCCUOHANIBHON JIESITEIbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKA K
JaybHeleMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHNe 3THUX TIeJIed MporpaMMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUNBACTCS PEIICHUEM CIICAYIONINX 3aaY:

npuoOpeTeHue 3HAHUKW O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYCCKUX, TEIJIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NpUOOpETEHUE YMEHUM OMHUCHIBATh U OOBACHITH (PU3UUYECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUH;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacdETHBIX 3a7ad ¢
UCTIOJIb30BaHUEM buznueckux Mojiene, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SIBJICHUS U BBIMOIHATH OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC KCCJIEJAOBaHUSA C
UCTIOJIb30BaHNEM U3MEPHUTENHBIX TPUOOPOB,;

OCBOCHHE NMPUEMOB PabOTHI ¢ MH(pOpMaIen (HU3NIECKOTO COJEpIKAHMUS,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSIX (DU3UKU, aHATU3 U
KPUTUYECKOE OlICHUBaHUE WH(MOpMAIINH;

3HAKOMCTBO €O chepaMu TpodheCCUOHAIBHON ACSTEIbHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEeHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Heqelnto), B 8
kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kimacce — 102 gaca (3 vaca B Henemio).

[Ipenyaraemelii B mporpamMme no ¢Gu3HKe MepedeHb Ja00paTOPHBIX padoT U
OIIBITOB HOCUT PEKOMEHIATEIHHBIA XapaKTep, YIUTEIb JIeJIaeT BBIOOP MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBHUIYAIbHBIX OCOOCHHOCTEU
OoOy4Jaronuxcsi, CucKa HKCIEPUMEHTANLHBIX 3aJaHuil, MpejiaraeMblx B pamMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO K3aMeHa 1o (PU3uKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY:KAIOIIEro MUpA.

®usnka — Hayka o npupoje. SABneHus npupojbl. Ou3nMUecKue SBICHUA:
MEXAHUYECKHUE, TETUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbL. M3mepenue ¢usnyeckux BenuyuH. Dusznueckue
npubopsl. [lorpemHocts u3MepeHuit. MexxayHapoHasi CucTeMa eIuHUII.

Kak ¢usuka u JApyrue ecTECTBEHHbIE HAyKH M3y4alOT MPUPOAY.
EcrecTBeHHOHAay4HBI METOJ TMO3HAHUS. HAOIIOJICHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NUecKuX SBICHHUM ¢ MOMOIIBIO MOIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIC

SBJICHUSL.
2. ®duznueckue npubOOPHI U MPOLEaYypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM MPUOOPOM.

Jlabopamopnvie pabomol u onvimol.

1. OmnpezeneHuie LHEHbI ACJICHUS KAl K3MEPUTEIBHOTO MPUOopa.
N3mepeHne pacCTOSHAMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TEA.
OrnpeneneHre pa3MepoB MajbIX TEJl.
N3Mepenue Ttemrieparypsl MpU NOMOLIM KUAKOCTHOTO TEPMOMETpa H
JlaTYNKA TEMIIEPATYPHI.
6. IIpoBenenue uccnenoBaHus MO NMPOBEPKE THIOTE3bI. NAJBHOCTH MOJIETA
[IapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIIEe BHICOTA
ITyCKa.

Paznen 2. [lepBoHayajibHble CBeJIEHUS O CTPOCHUM BelleCTBA.

Ctpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mepbl. OMBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenue yactuil BemecTBa. CBs3b CKOPOCTH ABWIKEHHS YacTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue dacTwuil
BEIIECTBA: MPUTSIKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA. CTPOCHHE ra30B, KUJIKOCTEW U TBEPIBIX
(kpucTanmmnyeckux) Tell. B3aMMOCBSI3b MEXIy CBOWCTBAMH BEIIESCTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO ABMKEHHUS.
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2. HaGmonenue nuddyzuu.
3. HaGOmionenune  sgBieHHM,  OOBSICHSIONUXCS  NPUTSDKCHUEM — WIIU
OTTAJIKMBAaHUEM YaCTHUIL BEUIECTBA.

Jlabopamopuvie pabomol u onvimot.

1. OmeHka JguamMeTpa aroMa METOJIOM psjoB  (C  MCIOJB30BaHHUEM

dororpadmii).

2. OnbITHI IO HAOIIOACHHUIO TEIJIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbITHI IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHUS.

Paznen 3. JIBu:keHHe H B3aNMOAeHCTBHE TeJl.

Mexannueckoe nBUKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUYKCHUE.
Cxopoctb. CpellHsIsl CKOPOCTh NP HEPABHOMEPHOM IBHKEHUU. Pacuér myTtu u
BPEMEHU JIBUKEHUS.

SBnenne unHEpUMU. 3aKOH HMHEPLUU. B3auMOAEHCTBHE TeNl Kak IPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUS Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJEKYJI B €IUHULIEC
o0BnEMa BellecTBa.

Cuita Kak XapakTepucThKa B3auMozAehcTBHs Tenl. Cuila ynpyroctd M 3aKOH
['yka. 3Mepenne cuiibl ¢ TOMOIIBK) AUHAMOMETpA. SIBIICHME TATOTECHHS M CUJa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX MO OJHOW MpsiMOW. PaBHoxeicTByromas cui. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpavyuu.

HaOmronenne MexaHu4ecKoro ABUKEHUS Tela.

N3mepenne CKOpOoCTH MPAMOJIMHEWMHOTO JIBUAKCHHUS.
HabGnronenue siBjeHUSI MHEPIIVH.

Hab6nronenue n3MeHeHusi CKOPOCTH MPU B3aUMOICHUCTBUU TEJI.
CpaBHeHHE MacC IO B3aUMOJICCTBUIO TE.
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CroxeHune CHJI, HalTpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnvie pabomul u onvimol.

1. OmpeencHue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUs (IIapuKa B KHIKOCTH,
MOJICITH AJIEKTPUIECKOTO aBTOMOOHIIS M TaK Jaliee).

2. OmpeneneHue cCpeAHEl CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHre MIOTHOCTH TBEPAOIO TENA.
OmBITHI, JEMOHCTPUPYIONIUE 3aBUCHMOCTh pacTskeHus (nedopmariyn)
NPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.

5. OmbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHUSI CKOJBXKEHHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznea 4. JlaBjieHue TBEPABIX TeJ, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHbIIEHUS M YBETUYEeHUs naBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJieHUsI raza oT o0b&Ma, TemrepaTypsl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUIAKOCTIMU U razamu. 3akoH [lackansa. [IHeBmatuueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS J>KHIKOCTH OT TIYyOWHBI. [ MapocTrathyeckuii
napagokc. CoobOmraroniuecs: Cocyanl. [ mapaBInyecKue MeXaHu3MBbl.

Atmochepa 3emnu u atmocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUSA
BO3ymIHOW oOosnouku 3emind. Onbit Toppuuermu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT BHICOTHI HaJ YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TABICHHS.

JlelicTBue XKUIOKOCTH M rasa Ha MOIPYKEHHOE B HUX TeNO. BelTamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs: KUJIKOCTHIO U Ta30M.

CooOmatomuecs CoCy/bl.

['mapaBarueckui mpecc.

[IposiBieHue nelcTBUS aTMOCPEPHOTO JTABIICHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIECH CUJTBI OT 00BbEMa MOrPpyKEHHOM YacTh Tena
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Y TUTOTHOCTH JKHKOCTH.

PaBeHCTBO BBITAKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcioBue IuiaBaHus TeJl: TJIaBaHUE WM TOTPYKEHHE TEJ B 3aBUCUMOCTH OT
COOTHOIICHHS TUIOTHOCTEH TeJla M )KUIKOCTH.

Jlabopamopuwie pabomol u onvimot.

1. HccnegoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMA MOTpyKEHHOU B

~

JKUIKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJKUBAIOIIEH  CUJIbI, JCWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUAKOCTb.

3. IIpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, IEMCTBYIOLIEH HA TEIO
B J)KMJIKOCTH, OT MACCHI T€JIa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKHUBAIOIICH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA OTPYKEHHON B KHUIKOCTh
YacTH TeJa U OT INIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMmeTpa WM KOHCTPYMPOBAHUE JIOJKUA W
OIIpELICIIEHUE €€ IPYy30I0ABEMHOCTH.

Pazgen 5. PaGoTra u MOIIHOCTD. JHEPIrUs.

Mexanuueckast padota. MOLIHOCTb.

[IpocThie MexaHM3MBI. pbIUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecus pbiuara. [[pumeHnenue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «30J10TOe



npaBuio» Mexanuku. KIIJI npocTeix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass »Heprus. KuHernueckas M INOTEHUUWAJIbHAs JHEPIUS.
[IpeBpalieHre 0THOro BUAa MEXAaHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimot.

1. Onpenenenrie padOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUKEHUU TEJA IO

TOPU30HTAJIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycioBUl paBHOBECHS phlyara.
3. Uzmepenue KII/] HaKJIIOHHOM MJIOCKOCTH.

4. V3yueHHe 3aKOHA COXPAHEHUs MEXAHUYECKOW SHEPIUU.
8 KJIACC

Pa3nen 6. TeruioBble siBJIEHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObSICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUM MOJEKYJISIPHO-KUHETUYECKOU TEOPHHU.
CmaurBaHHE U KaNWJUISIPHBIE ABJIEHUS. TemI0BOE paclIMpPEeHUE U CHKaTHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHS
yactull. BuyTtpennsass sHeprusi. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPTUU:
TeIUIonepeaya u CoBepiieHue padoTel. Busibl Temionepeayu: TemIonpoBOIHOCTS,
KOHBEKIIMS, U3IIyUYCHHE.

KonudecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro OanaHca. [lmaBnenne w
OTBEpPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAsA TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. VYiaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUMEHUS OT aTMOChEepHOro
JTaBJICHUS.

BrnaxHocTts Bo3ayXa.

DHeprud TOIUIUBA. Y IeJIbHAs TETJI0Ta CTOPAHUS.

[IpuHuuner paboThl TerioBbiX aBurareneit KIIJ[ TemmoBoro aBurarters.
TeruioBele ABUTaTENIN U 3aIUTA OKPYKAIOLIEHU CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTHH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpoyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HabmtoieHue siBieHnii CMauuBaHMsI U KalWJUIPHBIX SIBJICHUM.
Habito1eHue TenaoBoro paciupeHust Tedl.

W3meHeHnue AaBieHUs ra3a NpU U3MEHEHHH OOBbEMa W HarpeBaHUU WM
OXJIQXKCHUHU.

[IpaBuna n3MepeHus TeMIepaTypsl.

Buns! Teruionepenayn.

OxJtaXxieHue nIpyu COBEpUICHUHU paOOTHl.

HarpeBanue npu coBepiieHUH padOThl BHEIUHUMHU CHUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
Habmtoienue kunexus.

HabitoieHne nocTostHeTBa TEMIEPATyphl P TUIABJICHUU.
Mopenu TENIOBBIX JBUTATEIIEH.

Jlabopamopuvie pabomul u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO IPUTSHKCHHUS.
OMnbITEI NO BRIPALIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.
OneITel MO HAOMIOJEHUIO TEIJIOBOTO PACIHIMPEHHUS Ta30B, KUIKOCTEH U
TBEPJBIX TEII.

OmnpeneneHue JaBleHUs BO3yXa B OaJsIOHE HITTPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJIEHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOI TPYOKE OT TeMIepaTyphl.

HaOnronenue wu3MEHEHUSI BHYTPEHHEH OHEpPruuM Tejla B pe3ysibTaTe
TeIIonepeayl U paboThl BHEITHUX CHUJL.

HccnenoBanue sBieHHUS TEIUIOOOMEHAa MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiuer BOJIBI.

OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOAOW  MpH
TEIJI000MEHE C HAarPETHIM METATUYECKUM ITUITUHAPOM.

Ornpenenenue ynebHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mponecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHON BIaXXHOCTH BO3/TyXa.

Onpenenenne yaeabHOM TEIIOTHI MJIAaBJICHUS Jb/A.

Pa3znes /. JaekTpudeckue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsDKeHHBIX  Tenl.  3akoH KysnoHa (3aBHCHMOCTB  CHIIBI  B3aMMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTMYUHBI 3aPSIIOB M PACCTOSIHUS MEXKTY TCIIAMH).

Onekrpuyeckoe mnosie. Hanpsok€HHOCTh siiekTpudeckoro noss. IlpuHnmn
CYIEPITO3UIIMH DJIEKTPUUCCKUX MMoJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsi/ioB. DJIEMEHTAPHBIA JICKTPUUYECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKM W  JMDJICKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKa.
VICTOYHUKHA TTOCTOSSHHOTO TOKa. JICHCTBHS JIIGKTPUYECKOrO0 TOKa (TEIUIOBOE,
XMMHYECKOE, MATHUTHOE). DIIEKTPUUCCKHI TOK B KHIKOCTAX M ra3ax.

Onektpudeckass  1enb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHHE.
CornpoTuBiieHHE MPOBOJIHHUKA. YJIETbHOE CONMPOTHUBIIEHHE BellecTBa. 3akoH Oma
I ydacTka nenu. [locnenoBarenbHoe U mapauieIbHOE COEAMHEHUE POBOJHUKOB.

Pabota © MOIIHOCTH 3JIEKTpHUYECKOro TOKa. 3akoH J[[xoyns—JleHua.
DIeKTPUYECKUE 1IEeTTH U TTOTPEOUTENH dISKTPUUECKO 3Hepruu B ObITY. KopoTkoe
3aMbIKAHUE.

[TocTossHHBIE MarHUTHI. B3auMo1eicTBHE MOCTOSSHHBIX MArHUTOB. MarHutTHoe
nojie. MarautHoe moJie 3eMJIM M €ro 3Ha4yeHHe IJI XKWU3HUM Ha 3emue. OnbIT
Opcrega. MarauTHOE MoJI€ 3JEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB
B TeXHHKE. JIeHCTBHE MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. DJICKTPOABUTATEb
IOCTOSIHHOTO  TOKa. McCHosib30BaHWE  SJIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne dneKTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIeKTporeHeparop. CniocoOb1 MOJIyYCHUS AJIEKTPUYECKOMN SHEPTUMU.
DIIeKTPOCTAHITMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpavyuu.

DJeKTpU3aIus Tell.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3APSIKEHHBIX TEIT.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTIA.
DJeKTpocTaTudecKas UHAYKIIHS.
3aKOH COXPAHEHHUS NEKTPUUECKUX 3aPSIOB.
[IpOBOHUKY U JUATIEKTPUKHU.
MonenupoBaHU€e CHIOBBIX JUHHUHN 3JICKTPUYECKOTO TOJIS.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JIeiCcTBUS 3IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. I'a30BB11 pa3psn.
. I3mepenune cuibl ToKka aMIepMETPOM.
. I3mepenne 3JIeKTpUYeCKOro HanpsHKEHUST BOJIbTMETPOM.
. PeocTtart u marasuH cOnpOTHUBIICHUHN.
. B3aumoaencTBre nmocTOSHHBIX MArHATOB.
. MonennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUS MOJOCOB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MTOJIEW MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHUT.

JleficTBME MarHUTHOTO MOJIs HAa MPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sSBJICHUS 3JIEKTPOMArHUTHOW UHAYKIIUH.

OnbiThl @apajes.

3aBUCMMOCTh HAIlpaBJICHUS HUHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DIEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnvie padbomul u onvimol.

1.

o 0 &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOAEHUIO JJEKTPU3alMM Tl MHIAYKUUMEH W Ipu
COIPUKOCHOBEHHH.

HccnenoBanue NEWCTBUS DIIEKTPUYECKOrO IIOJS HA IPOBOJAHUKU U
JUAJIEKTPUKH.

CO6opka u poBepka padOThI JEKTPUUYECKOH LIETH TOCTOSHHOTO TOKA.
M3mepenne U peryiampoBaHue CUIIbI TOKa.

M3mepenne U peryinupoBaHue HANPSKEHU.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO 4YEpPE3 pPE3UCTOP, OT
COINPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO
CONPOTHUBJIEHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIAAU IIONEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW MpH  MOCIEI0BATEIHHOM
COEJIMHEHHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuna I CWIBl TOKAa IPU MApajuIEIbHOM COEIUHEHHU
PE3UCTOPOB.

Onpenenenre pabOThI AIEKTPUUYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO Ye€pe3 JIAMIIOUYKY, OT
HaNpsHKCHUS Ha HEW.

Omnpenenenne KII/l HarpeBaTens.

HccnenoBanre MarHiTHOTO B3aUMOJIEUCTBUS TTOCTOSIHHBIX MarHuTOB.
W3ydyeHre MarHuTHOTO MOJIs TIOCTOSTHHBIX MAarHUTOB MPU UX 00bEAMHEHUN
Y Pa3ICIICHUH.

HccnenoBanue neiCTBUS SJIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.
OnpITbl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyUIKHA C TOKOM M MarHuTa OT CHJIbl TOKA U HaIPABJICHHS TOKA B KaTYIIIKE.
N3yuyenue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOAHUK C TOKOM.



19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOBUTATENS.
20. 3mepenue KII/] anekTpoaBUraresibHOM yCTAHOBKH.
21. OnBITBI IO HUCCIEIOBAHUIO SIBJICHUS JJIIEKTPOMAarHUTHOM HMHIYKIUU:
WCCIICIOBAHUE W3MEHEHHM 3HAYCHUS W HANPABICHUS WHIYKIIMOHHOIO
TOKA.
9 KUIACC

Pa3nen 8. Mexannueckue siBJIeHUs.
Mexanuueckoe aBwkeHHe. MarepuanpHas Touyka. Cucrema oOTcuéra.
OTHOCHUTEIBHOCTE MEXAHUYECKOIO JBHKEHHsA. PaBHOMEpHOE NPSIMOJIMHEMHOE
nBrkeHrne. HepaBHoMepHOe npsMonuHeliHoe aBuxkeHue. CpeqHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKCHHH.
VYckopenue. PaBHOyckopeHHOe mpsMoiMHENHOe naBmkeHue. (CBoOoaHOE
nagenue. OnsITel ['anumnes.
PaBHOMEpHOE ABMXXKEHHE O OKpykHOCTH. llepnoa u yactora oOparieHus.
JInHelHas u yriioBasi CKOpoCTH. LIeHTpOCTpEeMUTENBLHOE YCKOPEHUE.
[lepBbii 3ak0H HprotoHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyTIEpIIO3ULIUA CHIL.
Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: cuila TPEHUS CKOJIbKEHUs, CHJla
TPEHHUs [IOKOs1, APYT'UE BUIBI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr ComHma. IlepBas kocmMuueckass CKOPOCTB.
HeBecomMocCTh 1 nieperpyskH.
PaBHOBecue maTepuanbHOM TOUkH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LleHTp TskecTH.
Nmvnynec Tena. M3menenne nmnynbca. UMnynbe cuiibl. 3aKOH COXpPaHEHUS
UMITyJibca. PeakTuBHOE JBHKEHHE.
Mexanudeckass paboTa ¥ MOUIHOCTh. PaboTa CuI TSKECTH, YHPYTrOCTH,
Tperust. CBsi3b dHepruu u pabotsl. [loTeHnManbHas sHeprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas 3Heprus cKaTou npykuHbl. Knunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIUU. 3aKOH COXPAHECHUS MEXAaHWYECKOU
DHEPIUH.
Hemoncmpayuu.
1. HabmroneHne MeXaHM4eCKOro ABM)KCHUS TEJla OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

2. CpaBHEHME NyTEl W TPACKTOPUU ABMIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanue npu3HaKkoOB PaBHOYCKOPEHHOI'O IBUKEHUS.
HabGntonenue nBM>XeHUs Tesa Mo OKPYKHOCTH.



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

Hab6nronenue MexaHnuecKux sIBJICHHUM, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIBLHO
KabuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl Tella U JCHCTBYIOIIEH Ha HETo
CUJIBI.

HabGnronenue paBeHCTBA CUIT TPU B3aUMOICHCTBUM TEIL.

M3meHeHne Beca Tela Mpyu yCKOPEHHOM JIBH)KCHUU.

[lepenaua uMiysnbca npy B3auMOJICUCTBUU TE.

[IpeoOpazoBanust FHEPTUH MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHue UMIyJibca NpU HEYNIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Hab6nronenue peakTHBHOTO JBUKECHUSI.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU MPU CBOOOTHOM I1a]IE€HUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUU MPU IBUKCHUU TEJIa MOJ1 ICMCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomol u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Ijisi pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JBW>KCHUS IIAPUKA WA TEIIEIKKH.

Ornpenenenue cpeaHEd CKOPOCTH CKOJIbKEHUSI OpycKa WU JBUKECHUS
HIapuKa 1o HaKJIOHHOW IUIOCKOCTH.

OrnpeneneHrne yCKOpPEHHsSl Tella MPU PaBHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOU TIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH NMYTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHUHU 0e€3
HayaJbHOM CKOPOCTHU IYTHU OTHOCATCS KaK PsSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HUccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenre kodhduIeHTa TPEHUS CKOJIBKEHUSI.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUXKCHUU TeJia M0
TOPU30HTAIBLHOM ITOBEPXHOCTH.

Onpenenenre pabOTHl CUJIBI  YIOPYrOCTH TIpU TOABEME Tpy3a C
WCITIOJIb30BAHUEM HETOABUKHOTO U TTOJBUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpAHEHUSI SHEPTUH.

Pa3gen 9. Mexannueckue KoJ1e0aHUA U BOJIHEI.



KonebarenbHoe nuxenrne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: TIEPUO/I,
4acToTa, aMIUIUTyJa. MaremMaTudecKuil U NIPYKUHHBIN MasTHUKH. [IpeBpamieHue
HHEPTUU MPU K0JIeOaTEILHOM JIBHXKCHHH.

3aryxaromue  KojeOaHus.  BpIHyXkaeHHble — KosieOaHus. — Pe3oHaHc.
Mexanuueckue BosiHbl. (CBOHCTBa MexaHW4ecKuX BOJH. [IpoponpHble U
MONEpeYHble BOJHBL. [[TMHA BOJHBI M CKOpPOCTh €€ pacnpOoCTpPaHEHUS.
MexaHnuecKre BOJHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppasByk u
yIIBTPa3BYK.

Hemoncmpayuu.

1. HaGnronenue koneOaHUM Ten MOJA JEUCTBHEM CHUJIBI TSKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konedaHuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnroneHnue BIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHCca.
PacnipocTpaHeHue MpoI0JIbHBIX U MOTIEPSYHBIX BOJH (Ha MOJICIIH).
HabtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pE30HAHC.
Jlabopamopuvie pabomul u onvimot.
1. OmpeneneHrie 4YacTOTbl M IEpUOAA KOJEOAHMI MaTeMaTH4ecKoro
MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoieOaHUil Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TepUOJia KOJIeOaHUN MOABEIICHHOTO K HUTHU
rpy3a OT JAJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH Nepuoa KoiaeOaHuil NPy KUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBHCHUMOCTH MepHoja KojeOaHUW rpysa, MOJBELIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh INEpHOJa  KoJeOaHUi
NPYKUHHOT'O MasATHHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs: CBOOOTHOTO MaJICHUS.

Pa3nen 10. DnekTpoMarHuTHoOe 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIe.  OJEKTPOMAarHuTHble  BONHBL. ~ CBOMCTBa
AIEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonab3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoga ceera. CkopocThb cBeTa. BoaHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnwie padomel u onvimeol.

1. W3yueHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znen 11. CBetoBbIe SIBJICHHS.

JlyueBas  mogmens  cBera.  Mcrounukm ~— cBera.  lIpsamonuHennoe
pacnpoctpanenue ceta. 3atMeHuss ConHua u JIyHel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeTta. 3akoH mpesnomieHUs cBeTta. llosiHOe BHyTpeHHee
OoTpakeHue cBeTa. lCrnonb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXXEHUs B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop ayyedt B tun3e. Ontudeckas cuctema GoToanmapara, MUKpOCKOIIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U 1adTbHO30PKOCTb.

Paznoxenue Oenoro ceera B cnekTp. Omnbitel Hbetorona. CrnoxxeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMONMHEHOE pacTipOCTPaHEHUE CBETA.

OTpaxkeHue cBeTa.

[Tomyuenune n300pa>keHUi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydeii B coOuparoliei JImH3e.

XoJ Jiy4er B paCCEUBAKOIIEH JINH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpunuun aeiictBus poToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens riasa.

11. Paznoxenue 6e5oro cBeTa B CIIEKTP.

12. [lony4yeHue 6e10ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yrja OTPa)XEHHs CBETOBOrO Jiydya OT yIJia
naJICHUs.
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N3yuenune xapakTepucTUK N300paxKeHus MpeMeTa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCHMOCTH YTJIa MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIIO».

[Tomy4yenune n300pa>keHUii ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
Omnpenenenre HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomen
JIUH3HL.

OMnBITHI TIO PA3JIOKEHHUIO OCJIOTO CBETA B CIICKTP.

OnBITH MO BOCTIPHUATHIO I[BETA TPEIMETOB NMPU MX HAOIIOICHUU Yepes
I[BETOBBIC (DUITHTPHI.



Pa3znen 12. KBanToBble siBJIeHMS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U MOrIoeHne cBeTa aToMoM. KBaHTHI. JIMHEHYaThIe CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sgapa. HM3oromsl.  PaguoakTuBHBIE
npeBpaienus. [lepuon nomypacnaaa aTOMHBIX sIEp.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsSI0BOIO W MAaCCOBOTO YHCEIL.
DHeprusi CBsi3U aTOMHBIX sjaep. CBsA3bp Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CoaHIA U 3BE3 .

Snepnas sHepreruka. JeWCTBHs pPaguOAKTUBHBIX H3JIIYYEHHW HA HKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOICHHUS.

CHexTphl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIONTUX U3ITYUYEHUH.

Peructpaius nznydeHus NpUpOAHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYCHHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o poTtorpadusim).

3. HM3MepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOIINI MOTYJb TIPEAHA3HAYEH ISl CHCTeMaTH3alluu
1 000011IeHHS TTPEAMETHOTO COJIEPKAHUS U OTIBITA ACSITEIBHOCTH, MPUOOPETEHHOTO
NPy U3YYEHUU BCEro Kypca (U3UMKH, a TaKke JJIsi MOJTOTOBKH K OCHOBHOMY
roCcyJIapCTBEHHOMY AK3aMeHYy M0 (Pu3uke aJjisi 00ydYarolIuxcsi, BHIOPABIIMX 3TOT

o ks w e

y4eOHBIN MpeIMeT.

[Ipyu u3ydyeHun JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESATEeILHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, (popmupyercs
€CTECTBEHHOHAYYHAasi TPAMOTHOCTh. OCBOEHHE HAYYHBIX METOIOB HCCIIECIOBAHUSA
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMCHUSIMH OOBICHATH (pu3nueckue
SABJICHUs, NPUMEHsSA I[IOJIyYEHHbIE 3HAHWsA, pelars 3adadyd, B TOM YUCIIE
KaY€CTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpyuHLMIIHATBEHO AEATEILHOCTHBIN XapaKTep JAHHOTO pa3/ieia peaTu3yeTcs 3a
CYET TOTO, UTO OO0YUAOIINECS BBIMOIHSIOT 3a/JaHUsI, B KOTOPBIX UM Ipe/IjIaracTcs:



HAa OCHOBE [IOJIYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nyeckue IBIECHUS B OKPY>KAIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU,
UCIIOJIb30BaTh HAYYHbIE METObI HCCIIEIOBAaHUS (DPU3UUYECKUX SIBIICHUM, B TOM
YyUCIie JJ1s1 IPOBEPKHU TUIIOTE3 U MOJYUYCHUSI TEOPETUUECKUX BHIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI HambOoJee BaXXHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUM, HapUMep, TPAKTUYECKOT0 UCTIOIb30BAHUS PA3TMYHBIX UICTOYHUKOB
HHEPrUU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHUOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3ydenne Hu3uKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMPaBICHO

Ha DJOCTHIKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX 06p8,30BaTCJII)HBIX

pe3yIbTaTOB.

B pesynbrare nsydenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

y oOyuatomerocsi 6ynyT copMUpOBaHbI CIEAYIONINE JTHUYHOCTHBIE PE3YyJIbTaThl B
YaCTHU:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUICKOM
duznyeckoil HayKu;

- [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,

2) rPakAaHCKOT0 W TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
bu3uky;

- OCO3HAaHHUE BAXHOCTHU MOPAIBHO-ITHUYECKUX MPHUHIUIIOB B JIESITEIBHOCTH
YUYEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS

- BOCIIPUATHE ACTETUYECKUX KAueCTB (PU3MUECKON HayKH: €€ TapMOHHYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH,

4) HIEeHHOCTH HAYYHOT0 MO3HAHMS

- OCO3HAHHWE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYyMEHTa
IIO3HAHHSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTMM, BAXXKHEUILEH COCTaBIISIOLIEN
KYJIbTYPBHI;

- pa3BUTHE HAY4YHOM JIOOO3HATEIBLHOCTH, HMHTEpPECa K HCCIeI0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  3I0pPOBbSi W  3MOIHOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpas3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBuUi O€30MaCHOrO TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C ANEKTPUUYECKUM M TEIUIOBHIM OOOpPYJIOBAaHHEM B
JOMAITHUX YCITOBUSIX;

- c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHU, MPU3HAHUE CBOETO ITpaBa Ha OIHUOKY
Y TAKOTO0 JK€ MpaBa y IPyroro 4yejoBeKa,

6) TPy/10BOT0 BOCIIUTAHMS :

- AKTUBHOE y4YaCTHE B PEIICHWH NpaKTUYEeCKUX 3aaad (B paMKax CEMbH,
0o0pa30oBaTe/IbHOW  OpraHu3alMy, TOopoja, Kpas) TEXHOJOTHYECKOH W
COIMaJILHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE U (U3UIECKUX 3HAHUH,



e - HHTEPEC K MPAKTUYECKOMY M3YUIECHHUIO MPOodeccHii, CBI3aHHBIX C PU3UKOM;

e 7) IKOJIOTHYECKOT0 BOCIIMTAHMS:

e - OpHMEHTAlWsA Ha TMPUMEHEHHWE (PU3MUYCCKMX 3HAHUHM I pEIleHHs 3a1ad B
00JIaCTH OKpYJKaloIlel cpenbl, IUIAHHPOBAHUS IIOCTYIIKOB M OIIEHKH HX
BO3MOJKHBIX ITOCJICICTBUI ISl OKPY KAIOIIEH CPEJIbI;

e - OCO3HaHHE TIII00AJBHOrO XapakTepa IKOJOTMUYSCKHX MpoOIeM W MyTed ux

pelieHus,

e 8) agmanmTanmyu K W3MEHAIOIMMCS YCJOBHSIM CONMATbHONH W MPHPOTHOM
cpelbl:

e - TMOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBHIMIOJHEHUHU WCCICIOBAHUNA H
POEKTOB (HU3WUYECKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
TPYTHUX;

e - TIOBBINIEHWE YPOBHSA CBOCH KOMIETCHTHOCTH 4Yepe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD,

e - IOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hciie (POPMYIUPOBATh
UJIeH, OHSTHUS, TUIIOTE3bI O PU3NYECKUX 00BEKTAX U SIBICHUSIX;

e - OCO3HaHHE AEPUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JaCTH
bu3uky;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHS B IPHUOOPETEHNU HOBBIX (PM3HUUECKUX 3HAHMIA;

e - CTpPEMJICHUE aHAJIM3UPOBATh U BBISIBISTH B3aUMOCBSI3U NIPUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKAa CBOUX JEHCTBHA C YYETOM BIMSHHUS HAa OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX I100abHBIX OCIIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHuUs TPOrpaMMbl 1O PU3UKE Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3zoBanusi y oOyuaromerocsi OyayT cGhOpMHUPOBAHBI MeTAaNpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCATbHbIC YUeOHbIE JEHCTBYA,
KOMMYHUKATUBHBIC ~ yHUBEpPCAIbHBIC  Yy4eOHBIC  JCHCTBHUSA,  PETYJISTHBHBIC
yHUBEpCaIbHbIC YIeOHbBIC TCHCTBUS.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3oBbie Jilornyeckue JelicTBHUA:
e BBIBISITH U XapaKTEPU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(saBnCHMIA);
e YCTAHABJWBATH CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIUU, OCHOBAHUS IS
0000ITICHNS U CPAaBHCHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B pacCMaTPUBAEMBIX (paKTax,
JTaHHBIX U HAOIOACHUSX, OTHOCSIIUXCS K (PU3MYECKUM SIBICHHSM,;
BBISIBIISITh NPHYUHHO-CIICJCTBEHHBIC CBSI3U TPU U3YyYCHHU (HU3NUIECKUX
SIBJICHHIA ¥ TIPOIIECCOB, JIEJIATh BHIBOJIBI C HCITOJIb30BAHUEM JICTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUTaTh THUIIOTE3BI O B3aUMOCBS3SIX
(U3MUECKUX BETMYUH;

CaMOCTOSITEIEHO BBIOMPATH CITOCO0 pelIeHUsT YIeOHOH (PU3NUECKO 3a1aun
(cpaBHEHHE HECKOJNIBKMX BapHaHTOB pEIICHHs, BBIOOp Hamboiee
TOJIXO/ISIIETO C YYETOM CAMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bcKye JeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATENbCKIII HNHCTPYMEHT IIO3HAHNUS;
IIPOBOJUTH 10 CAMOCTOSITENBHO COCTABIICHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3NYECKUN JKCIEPUMEHT, HEOOJbIIOE HCCAeAOBaHUE (PU3HUECKOTO
SIBJICHUS,

OLICHWBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMALHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UIIU DKCIIEPUMEHTA,;

CaMOCTOSITENILHO (pOpMyIHpOBaTh 0O0OIIEHHS U BBIBOABI 110 pe3yIbTaTaM
IIPOBEAEHHOTO HAOJIIOIEHNS, OIIBITA, UCCIIEIOBAHMS;

IPOTHO3MPOBATh BO3MOXXHO€ JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEITOJIOKEHNS 00 UX pa3BUTHUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nHpopmanueii:

NPUMEHSTh Pa3JIMYHbIE METO/Ibl, UHCTPYMEHTHI U 3aIPOCHI IPH MOUCKE U
orOope MHPOPMALMK WIM JAHHBIX C YYETOM MPEI0KEHHON ydeOHON
bu3nYecKoM 3a1a49H,

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIbHYIO (OpMY MpEACTABICHHUS
uHbOpMallMl U WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECJIOXHBIMU
CXE€MaMH, AMarpaMMaMy, UHOU rpadUKoi U X KOMOMHALUSMH.

KoMMmyHHKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

B XOJ€ 00CYXXJeHUs Yy4yeOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAaeMON TEMBI U
BBICKA3bIBAaTh MU, HAllEJICHHbIE HA pEIICHUE 3aJaud U MOJAepKaHHE
0J1aro’KenaTeIbHOCTH OOIIECHUS,

COTIOCTABJIATh CBOW CYXXICHHS C CYXACHHSIMH JIPYTUX YYaCTHUKOB
Jranora, oOOHapyKUBaTh Pa3IUINUe U CXOACTBO MO3UIIHIH;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;



nyOIUYHO MPEACTABIATH PE3YIbTAaThl BHIIOJIHEHHOTO (PM3UUYECKOTO OIbITA
(PKCTIeprIMEeHTa, HCCIIeJOBAHHUS, TIPOCKTA);

NOHUMATh U UCIIONB30BaTh IPEUMYIIECTBa KOMAaHIHON U HHIUBUAYAIbHON
paboTHI IPH pPEIIeHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI,

IPUHUMATD 1€ COBMECTHOW NEATEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS
no e€ JOCTIXKEHHUIO. paclpedeisiTh pPOJH, OOCYXJaTh MPOLECCH H
pe3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITIOJHATH CBOIO YacTh pabOTHI, IOCTHrasi KAYeCTBEHHOT'O pe3yjIbTara Mo
CBOEMY HAIPABJICHHUIO U KOOPAUHHUPYS CBOU JICUCTBUSA C IPYTUMH YWICHAMU
KOMaH/Ibl,

OLIEHUBATh KAa4eCTBO CBOETr0 BKJaJa B OOIIMN MPOAYKT MO KPHUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalUsX, TPEOYIOIINUX
JUISL pelieHus (PU3NUECKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX [OAXOJAX IPUHATHS  pEUICHUHI
(vHAMBHIya bHOE, TPUHSATHE PEHICHUS B TPYIIE, NMPUHATHE PEHICHUN
TpyMIoH);

CaMOCTOATENIbHO COCTABJIAThH aJTOPUTM pEIIeHUs (PU3NUECKOH 3a/1auu WU
IUTAHAa MCCIIEJIOBAHUS C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEAJIaracMble BApHAHTHI PEILICHUN;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJ/UICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllMU U MpeJlarath IIaH €€ U3MEHCHUS,
OOBSCHATh  NPHYUHBI  JOCTIDKCHHUS  (HEIOCTHOKEHHS)  Pe3yJbTaToB
NeSATEIIbHOCTH, J1aBaTh OIICHKY IMIPHOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTHUBBI B JCATCIBHOCTH (B TOM YHCJIC B XOJ BBIMOJTHCHHS
(GU3MYECKOTO  HCCIICIOBAHHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENBCTB, M3MCHHUBIIUXCS CHUTYyalldd, YCTAHOBIICHHBIX OIIHNOOK,
BO3HHUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO JIPYTOro YesIoBeKa B X0/ CIopa WM IUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPyTOro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPpHU penieHur (PU3NYECKUX 3a1a4 Uiu
B YTBEPKJICHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATBI



K xoHIy oOydenus B 7 KJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHUIA:

UCIIOJIb30BaTh  IMOHATHS.  (PH3WYECKHME W XUMHYCCKHE  SBJICHHS,
HaOJIIOICHNE, DKCIEPUMEHT, MOJEb, THIIOTE3a, CIUHUIBI (PU3HMUECKUX
BCJIMYMH, aTOM, MOJICKYJIa, arperaTtHble COCTOSHHUsS BemiecTBa (TBEpPIOE,
KUJIKOE, Ta3000pa3HOe), MEXaHWYeCKOe JBIKeHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TPSMOJIMHEHHOE), TPaeKTOpHs, PaBHOJCHCTBYIOIIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTD,
COOOIIAFOIIUECS COCY/IbI;

pasnuuath sBiacHus (auddysus, TEIoBoe IBMKEHUE YACTHI[ BEIIECTBA,
pPaBHOMEPHOE  JBM)KCHHE, HEPAaBHOMEPHOE  JIBWKCHHE,  HHEPIHS,
B3aUMOJCHMCTBUE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllcHHs, TIepeiaya JaBJICHUs TBEPABIMH TEJIaMH, )KUIKOCTSIMHU M Ta3aMH,
aTMoc(epHOE NaBlcHHWE, IUIaBaHWE TeJ, TMPEBPAIICHUS MEXaHUICCKOU
SHEPIUHU) MO OMHCAHUIO MX XapPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SIBIICHHE;

pacro3HaBaTh TPOSBICHUE HW3YYCHHBIX (PU3UYCCKUX  SIBIICHHHA B
OKpY)KalIlleM MHUpE, B TOM 4YHuClIe (DU3MYECKHE SBJICHUS B TPHUPOJIC:
OPUMEPBI JBHKCHUS C Pa3IUYHBIMH CKOPOCTSMH B JKMBOW M HEKUBOM
npupojie, ACHCTBHE CHJIBI TPCHUS B TPHPOJC W TEXHHUKE, BIIHSHHC
aTMOC(EpPHOTO JaBJICHUS Ha KUBOM OpraHW3M, IJIaBaHHE PHIO, PhIYard B
TEJIe YEJIOBEKa, TP 3TOM MEPEBOJANUTH MPAKTHUECKYIO 337a4y B YYeOHYIO,
BBIJICIISITh CYIIIECTBEHHBIC CBOWCTBA (MPpU3HAKHU) (PU3NICCKHUX SBICHUH;
OIMMCBIBATh M3yUYCHHBIC CBOMCTBA Tel U (U3NUYCCKHE SBJICHHS, UCIIONb3Ys
dusnveckue BeMIHHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, Iy Th,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSHKECTH, BEC Tea,
cuJia TpEHUs, 1aBiieHue (TBEPIOTO Tea, )KUIAKOCTH, Ta3a), BRITATKHUBAIOIIAs
cuiia, MEXaHHuYeckas padoTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHIIBI,
KOO(PQUIIMEHT TIOJE3HOTO JCWCTBHUS MEXAaHW3MOB, KHHETHUYECKas W
NOTCHIMAJIbHAS DHEPrusi), TPH OINUCAHWM MPABWIBHO TPAaKTOBATh
(bU3HYECKUN CMBICIT HCIIOJIB3yEeMbIX BEJIMYHMH, UX 0003HAUCHUS ¥ CTUHUIIBI
(GU3NUECKUX BEIMYHMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE TaHHYIO
(GHU3NYECKYI0 BEIUYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYCHHBIX 3aBUCHMOCTEH (PU3NYCCKUX BEIUYMH,;

XapaKTEepU30BaTh CBOWCTBA Tell, (U3NYCCKHE SIBJICHUS W TIPOIIECCHI,
UCTIONB3Ys MPaBUIIa CIOXKEHUs CWIl (BIIOJIb OJTHOM MpsiMoi), 3aKkoH [yka,
3akoH [lackais, 3aKkoH ApXuMmea, MPaBUIIO paBHOBeCHs phidara (0JI0Ka),
«30JI0TOC TPABWJIO» MEXAaHHWKH, 3aKOH COXPaHEHUS MEXaHUYCCKOU



OHEPruy, NpHU OTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3alIMCBIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, TPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyalluld MNPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH NPUYUHHO-CIICACTBEHHBIC CBSI3HM, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 W3ydeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WUJTU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1-2 nelcTBHS, WCTHONB3YysS 3aKOHBI W
dbopMyibl, CBs3BIBarONIUE (PU3WUYECKUE BEIMYMHBI. HAa OCHOBE aHAIN3a
YCJIOBHS 33/1a4d 3alMCHIBATh KPATKOE yCIIOBUE, TIOJICTABIATh (DU3UICCKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOUYHBIC
JTAaHHBIE, HEOOXOIMMBIE ISl pelIeHUs 3aa4, OIICHUBATh PEATUCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKON BEIUUUHBI,

pacro3HaBaTh MpoOJIEMbl, KOTOpPbIE MOXKHO pPELIUTh NPU MOMOIIN
bu3HYEeCKUX METOJIOB, B ONTMCAHUU MCCIIEAOBAHUS BBIICIATH MPOBEPSEMOE
npernoioxkenue (TumoTesy), pa3indaTh U HHTEPIPETUPOBATD MOTYICHHBIH
pe3yibTaT, HaXOAWTh OIIMOKM B XOJE OIbITA, JEJaTh BBIBOJBI 1O €ro
pe3ynbTaram;

MPOBOAUTL ONBITHI 10 HAOMIOJECHUIO (U3WYECKUX SBICHUM WU
bu3nUecKuX CBOMCTB Te: (hOPMYIUPOBATH IPOBEPSIEMBIE MPEITOJIOKEHHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO0 000pYy/I0BaHUS, 3alIUCHIBATh XO/T
OMbITa U POPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBbIE W3MEPEHUSI PACCTOSIHHS, BPEMEHHM, MACChI Tela,
o0b€éMa, CHUJBI W TeMIepaTypbl C UCIIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYroi C HCIOJB30BAaHUEM IMPSAMBIX H3MEPCHHH (3aBHCHMOCTH ITyTH
PaBHOMEPHO ABHXKYILETOCS TEJIA OT BPEMEHU JIBUKEHUS TEJA, CUIIBI TPEHUS
CKOJILKEHHUSI OT Beca Tela, KauyecTBa OO0pabOTKH MOBEPXHOCTEH Tl H
HE3aBUCUMOCTHU CHWJIbl TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHMS TEJN, CHJIbI
YOPYTrOCTU OT YJJIMHEHUS TPY>KUHBI, BBHITAJKUBAIONIEH CUJIBI OT 00bEMa
MOTPYKEHHOW YACTH TEJIA U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJIa, OT TUIyOMHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBHMA
IUTaBaHUs TeJl, YCIOBUIM paBHOBECHs phlyara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4E€OHOrO UCCJEJOBaHMs, COOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys MPeIIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJIbTaThl TMOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYUMH B BHJIC



NPEAIOKEHHBIX TabMUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
UCCJIEIOBAHMUS,

NPOBOJIUTh KOCBEHHBIC H3MEPCHUS (PU3UYCCKUX BEIUYMH (IUIOTHOCTD
BEILECTBA )KUIKOCTH U TBEPAOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JaBJICHUE
BO3/lyXd, BBITAJIKMWBAIOIIAS CHWJIA, JACHCTBYHOLIash Ha TOTPYKEHHOE B
KUIKOCTh  TeNo, KOA(D@PUIMEHT TMOJE3HOro  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJIEIys MPEUIOKCHHON HMHCTPYKIIMH: TPU BBIMTOJHCHUH
U3MEPEHU COOMpAaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCISATH
3HAUYCHHUE UCKOMOM BEJIMYMHEI,

cOOJII0aTh MpaBujla TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOONIAIOIIUECS COCYHbl, OapoMeTp,
phlyar, NOJABHKHBIN 1 HEMOABWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTb;
XapaKTepU30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX HpUOOpPOB U
TEXHHYECKUX YCTPOMCTB C OMOPOHM HAa WX onucaHus (B TOM 4YHCIE:
NOJAIINITHAKY, YCTPOMCTBO BOJOIPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMED, MTOPIITHEBON HACOC, ApEOMET]), UCTIONB3Ys 3HAHUS
O CBOMCTBaX (PU3UUYECKUX SIBJEHUN U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,;

NPUBOANUTH  NpUMephl  (HAXOAWTh  HHPOPMAIMIO O  MpUMEpax)
NPAKTUYECKOTO HCIMOIb30BAHMS (PU3MYECKUX 3HAHUW B MOBCEIHEBHOMN
KU3HM NI oOecrieueHnsi 0€30MacHOCTU MpU 0OpallleHuu ¢ mpudopamu u
TEXHUYECKUMHU yCTPONUCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOAEHUS HOPM
HKOJIOTMYECKOTO NIOBEACHUS B OKPYXKAIOIIEH CpeAE;

OCYIIECTBISATh OTOOp HCTOYHHMKOB HH(opmanuun B HHTepHere B
COOTBETCTBHHM C 33/IaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM U TOYyTEM CpPaBHEHMS] PA3JIMYHBIX HMCTOYHUKOB BBIJEIATH
UH(POpPMALIMIO, KOTOpasi SBISETCS MPOTUBOPEUYMBOM MM MOXET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/JlaHUN Hay4yHO-TIOMYJISIPHYIO
IUTEPATYpy HU3UUECKOTO COJIEpKaHUsl, CIIPABOYHBIE MaTepUabl, PECYPChI
cetu MHTepHer, BiaAeTb MNpUEMAMH KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBanust UHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE U YCTHbBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpMALUU (PU3NYECKOTO COAECpPKAHUS, B TOM
yucie myOJuYHO esiaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOEeKTOB WU
y4eOHBbIX HCCIEAOBAHUM, MPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3YyUYECHHBIN



MOHATUMHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYILJICHUE
MIPE3CHTALME;

IPU BBITIOJTHEHUHU YYEOHBIX IMPOEKTOB M HCCJIEJOBAHUM paclpeesiiarTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJladyaMH,
CJICIUTh 3a BBIIIOJHEHHEM ILIaHAa JCHUCTBHM, aJcKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTh  TPYNIbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBAsI MHECHUE OKPY KAIOIIUX.

K xonIty oOydenus B 8 kJiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHUIA:

MCIOJIB30BaTh MOHITHA. Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAJUNIMYECKUE U
aMmopdHbIe Tella, HACHIIICHHBIH W HEHACHIIICHHBIN TIap, BIAXXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPTUsi, TEIUIOBOW JBUTaTENb,
AIEMEHTAPHBINA IICKTPUUYECKUN 3apsl, SJEKTPUUECKOE TOJIE, TPOBOJHUKHU
Y IUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE T10JIE;
pasnauyath sBIeHHs (TEIJIOBOE paCIIMpPEHHE U CXKaTHE, TEILIonepesaya,
TEIJIOBOE PABHOBECHE, CMAaUYMBAHUE, KAWJUISIPHBIE SIBJICHUS, WCIIAPCHUE,
KOHJICHCAIIMSA, IUIaBJICHHUE, KpUCTaUTM3anus (OTBEpJeBaHUE), KHUIICHHE,
Temionepeaaya (TerIonpPOBOHOCTD, KOHBEKIIHS, U3JTy4eHUE),
AJICKTPU3AMS TEJ, B3aUMOJCUCTBUE 3aps/IOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJICMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO ITOJISI HA MPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAS WHIYKITHS)
M0 ONHUCAHUI0 UX XAPAKTEPHBIX CBOWCTB W HAa OCHOBE OINBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHHM B
OKpY’)XKalollleM MHpPE, B TOM 4YHUCIe (HU3WYECKUE SIBICHUS B MPHPOJIE:
MMOBEPXHOCTHOE HATSXKEHUE W KANWJUISIPHBIC SIBJICHUS B MHPUPOJIE,
KpUCTaJUIbl B mpuponae, wusnydeHue CoyHIA, 3aMep3aHUe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEes, CHETa, dJICKTPUIECCKUE
SBJICHUS B aTMocdepe, dJIEeKTPHUECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiH, Apeid MoaCOB, pOJb MArHUTHOTO TTOJIS JIJIs1 )KU3HU Ha 3emiIe,
MOJSIPHOE CHUSIHUE, TIPU OTOM IMEPEBOAUTH IMPAKTUYECKYIO 3ajady B
yueOHYI0, BBIACIATH CYIICCTBEHHBbIC CBOMCTBa (MpHU3HAKH) (U3HUCCKUX
SIBJICHUU,

OTKCHIBATh U3yUYCHHBIC CBOMCTBA TeN M (PU3MUECKUE SIBJICHUS, UCTIOJIB3YS
busznyecKkre BEeJIUYMHBI (TeMIlepaTypa, BHYTPEHHSS dHEPTHUsl, KOJIUYCCTBO
TEIUIOTHI, yJAENbHAs TEIUIOEMKOCTh BEIIECTBA, YHEJbHAs TEIIOTa
IJIaBJICHUS, yHeNbHAas TeIUIoTa MapooOpa3oBaHMs, yjAelbHAas TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TIOJIE3HOTO JEHCTBUS TEIIOBOM



MalllMHbl, OTHOCUTEIbHAS BIIAJKHOCTB BO3/1yXa, JICKTPUYECKUH 3apsJl, CHIIa
TOKa, DJIEKTPUYECKOE HaNpsDKCHHWE, CONPOTUBICHUE IPOBOJHUKA,
yII€TIbHOE COIPOTHUBIICHUE BEILIECTBA, pad0Ta U MOIIHOCTh FIEKTPUUECKOTO
TOKa), TPH ONHUCAHUM TPABUIBHO TPAKTOBAaTh (U3HUYECKUI CMBICHT
UCTIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U STUHUIIBI (PU3NIECKIX BEIIUYHH,
HaXOJUTh (POPMYJbl, CBSA3BIBAIOLIME JAHHYI (U3NYECKYIO BEIMYHUHY C
JOPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaQUKU H3YYEHHBIX 3aBHUCHUMOCTEM
(bU3UYECKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIB3Yys. OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUH
CTPOCHHS BEIICCTBA, MPUHIIUI CYNEPIO3UIMK ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHCHUs 3apsna, 3akoH OMa JJisl ydacTKa eI, 3aKOH
JIxoyna—JIeHna, 3aKk0H COXpaHEeHHs SJHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alIMCHIBATH €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE NPOLECChl U CBOICTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalUld INPaKTUKOOPUEHTHPOBAHHOIO XapaKTEpa: BBISABIIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1-2 JIOrHnYecKux
m1aroB ¢ omopod Ha 1-2 W3ydeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pematb pacu€THble 3agauyd B 2-3 JIEHCTBUS, HUCHOJB3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaIOIIME (PU3NUECKUE BEIMUYMHBI. HAa OCHOBE aHAIU3a
YCHOBHUSL 3aJladyd 3alMCBhIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHbI U (QOPMYIIHI,
HEOOXoAuMBbIE JUIsi €€ peuieHusi, NPOBOAUTH PACUETHl M CpPABHUBATh
NOJTy4YE€HHOE 3HauUe€HUE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU,
pacno3HaBaTh MPOOJEMBbl, KOTOpPHIE MOXXHO PELIUTh MPU MOMOUIH
(bU3HMYECKUX METOJ0OB, HCMOJb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIICIATh
IIPOBEPSAEMOE  MPEAIONOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUSA, J€1aTh BBIBOJBI,

OPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(U3MUECKUX CBOMCTB Tell (KalMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBIICHHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH Mpolecca OCThIBAaHUS U
HArpeBaHWs MpPH H3IYyYCHHH OT IBETa W3JIydaromieil (Mmoriomaromeii)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUsI BOJABI OT TEMIIEPATypbl KUIAKOCTH U
IUIOIAAM €€ IIOBEPXHOCTH, DJJIEKTpHU3alus Tel W B3aMMOJEUCTBUE
DIEKTPUYECKUX 3apsAlI0B, B3aWMOJCUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yalM3allisi MAarHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWTOB, JEWCTBUS
MAarHuTHOTO TOJII Ha NPOBOJHHMK C TOKOM, CBOMCTBA JJEKTPOMATHMTA,
CBOMCTBAa DJICKTPOJBUraTeNsl IMOCTOSIHHOTO TOKa).  (opMyIHpoBaTh



MPOBEpsIEMbIE MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI,
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIILHOU BJIa)KHOCTH
BO3/lyXa, CHJIbI TOKa, HANPSKEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3yJbTaTh
HU3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

MPOBOJIUThH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hM3MUECKON BETUYHHBI OT
Ipyroil ¢  WCIOJNB30BAaHUEM TMPSAMBIX W3MEpeHHH  (3aBUCHMOCTH
CONPOTHUBJIEHUS TPOBOJHUMKA OT €ro JUIMHBI, IUIOMAAX IOMEPEYHOTro
CEUYECHMS U YAEIBHOIO CONMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HaNpSKEHUS Ha IPOBOIAHUKE,
UCCJIEOBAHUE IOCJICOBATENBHOTO M IMApPAJUIEIBHOTO  COCAUHEHUM
NPOBOJHUKOB): TUIAHUPOBATh HCCIEJAOBAaHUE, COOHMpATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHMs], CIEAYys NPEMIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yJbTaThl MOJYYEHHOHN 3aBUCUMOCTH B BUJI€ TaOIUI U TpaUKOB, AeaTh
BBIBOJIBI 110 pE3yJIbTaTaM MUCCIIEA0BAHMS,

IPOBOJNTh KOCBCHHBIC H3MEpEHUs (u3nveckux BenuuuH (yaeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUWE MNPOBOAHUKA, paboTa U
MOIITHOCTh DJIEKTPUYECKOTO TOKA): TUIAHHUPOBATh HM3MEPEHHs], cOOMpaTh
DKCIIEPUMEHTAIIBHYIO0 YCTaHOBKY, CJENysl NPEIJI0KEHHONW WHCTPYKLIMH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBI;

coOJII01aTh MpaBHJia TEXHUKHA 0€30M1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

XapakTepU30BaTh MPUHUUIBI  JEUCTBHS M3YyYEHHBIX MPUOOPOB U
TEXHHUUYECKHX YCTPOUCTB C OMOPOM HA X OMKMCaHus (B TOM YHCIe: CUCTeMa
OTOIUIEHHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DHEPrUH, HIIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
HarpeBaTellbHble  3JIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
IPEIOXPAHUTEIH, MICKTPOMATHUT, JIEKTPOABUTATEI b MOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOWMCTBAaX (DM3MUECKHUX SIBIICHUM UM HEOOXOIHUMBbIE
¢duznyeckrne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHbBIC
pUOOPHI IO CXEMaM M CXEMaTUIHBIM PUCYHKaM (JKUJIKOCTHBINA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUIPOMETpP, IABHUraTelb BHYTPEHHErO CrOpaHus,
3JIEKTPOCKOI, PEOCTaT), COCTABJSTH CXEMbI OJJCKTPHUYCCKHX IEMeH ¢
MOCJIEIOBATEIbHBIM U MApaJIEIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHbIE 0003HAUEHHUSI PJIEMEHTOB JIEKTPUUECKUX LETEH;

NPUBOJUTh  NpuMepbl  (HAXOAWUTh  WHPOPMAIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUYECKHX 3HAHUNA B IOBCEJHEBHOU



KU3HU 7151 oOecreueHrs 6€30MacHOCTH MpU oOpalleHuy ¢ npudbopaMu u
TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAOIIIEH Cpee;

OCYIIECTBIATh TOUCK HWHPOpMaK  (U3UYIECKOTO COACpPKAHUSI B
HNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH H MyTEM CpPaBHCHUS
JIOTIOJTHUTEIFHBIX NCTOYHUKOB BBIICTIATH HH(OPMAIIHIO, KOTOPAs SIBISICTCS
MIPOTUBOPEUNBON MM MOXKET OBITh HEOCTOBEPHO;

WCITOJIB30BATh MPHU BBIMOTHEHUH yY€OHBIX 3aaHUN HAYYHO-TIOMYJISPHYIO
JTUTEPATYPY HU3UIECKOTO COJICP KaHUS, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu MHTEepHeT, BIaAeTh NpUEMAMH KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHUCHMEHHBIE U KpPATKHE YCTHBIE COOOIICHUS,
o0o0mass uHOpPMALMI0O U3 HECKOJIBKMX HCTOYHUKOB (PU3HUUECKOTO
coJiep KaHusl, B TOM YUCJIE Iy OJTUIHO MPEACTABIATH PE3YIbTaThl MPOSKTHOMN
WM UCCIIE0BATENIbCKOM AESTEIbHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BATh
U3YYCHHBI TOHSATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYTIJICHUE MTPE3CHTALIUECH;

IPU  BBHITIOJIHEHUH YYCOHBIX TPOSKTOB M HWCCICIOBAHUN (DU3MUECKHUX
MPOIIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUH C
MOCTAaBJICHHBIMU 3aJ[a4aMH, CJICAUTH 32 BHINIOJIHEHUEM IUJIaHA JACHUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIA] B
NEATEILHOCTh TPYIIHI, BEICTPANBATh KOMMYHUKATHBHOE B3aMMOICHCTBHUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(INKTHI.

K xonIty oOydenns B 9 kJ1acce nmpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUINA:

UCTIONIb30BaTh TOHATHSA. CHCTEMa OTCuéra, MaTephalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIILHOCTh MEXaHHYECKOro ABWKCHHS, aedopmarims
(ynpyras, macThyeckas), TpeHHE, ICHTPOCTPEMHUTEIILHOES YCKOPCHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP THKECTH, aOCOTIOTHO TBEPAOE TEIIO,
IEHTP TSHKECTH TBEPAOTO TeJIa, PaBHOBECHE, MEXaHUICCKUE KOJICOaHUS |
BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKajIa
DJICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JIaJbHO30PKOCTb,
CTHEKTPBI MCIyCKAHHUS W IOTJIONICHUs, anb(a, OeTa- U raMMma-u3JIy4eHHs,
W30TOIIbI, SI/IEPHAsT SHEPTeTHKA,;

pa3nuyarh sBJIeHHs (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
JIBUKCHHME, PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHHE, CBOOOJIHOE
najJcHUe TEJ, PABHOMEPHOE JBIIKCHHUE 1O OKPYXKHOCTH, B3aHUMOJCHCTBHE
TEJI, PEAKTHBHOE JIBIKCHHE, KojieOaTeIbHOE IBWKCHUE (3aTyXarolue H
BBIHY)KJICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JIBHIKCHHE, OTPAKCHHE



3BYyKa, MPSIMOJIMHEHMHOE pacrlpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3liokKeHHe OeJIoro CBeTa B
CHEKTp M CJOXXEHHWE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAS PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWUYATOTO CIEKTpa
U3JTyYeHUS) TI0 OIIMCAHHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX TaHHOE (U3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (U3UYECKUX  SABJICHHM B
OKpyXaroreM Mmupe (B TOM dmcle (U3NYSCKUE SBJICHHS B IPHPOJIC:
MPWINBBI M OTJIMBBI, ABKEHUE T1aHeT COTHEYHOW CUCTEMBI, peaKTUBHOE
JBIDKCHUE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHHE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yabTpaUOJIETOBOTO U PEHTTCHOBCKOTO M3JIyYE€HHUH, €CTECTBEHHBIN
PaauoOaKTUBHBIA (HOH, KOCMUYECKHE Jy4d, PaJAHMOAKTUBHOE W3IyUCHUE
OPUPOJIHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTUBHBIX W3Iy4YeHUUH Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM IEPEBOAMTH IMPAKTHUCCKYIO 3a1ady B
yueOHYI0, BBIACIATh CYIIECCTBCHHBIC CBOMCTBA (Mpu3Haku) (pU3HMUECKUX
SIBJICHUU,

OIMCHIBATh M3yUYCHHBIC CBOMCTBA TE M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
¢usnveckre BETUYMHBI (CpeaHSST M MIHOBCHHAs CKOPOCTh Teja IIpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, TNEpeMElIeHHe, MyTh, YIrioBas
CKOPOCTh, CHWJIa TPEHUS, CHJa YIPYTOCTH, CHJIA TSOKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMMIYJbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOITHOCTh, TOTCHITMANIbHAS DSHEPIHs Tela,
MOJHITOTO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS YHEPTUS CXKATON
MPY>KWHBI, KHHETUYECKAas SHEPT U, TTOTHAS MEXaHUYeCKast SHEPT U, IEPHO/T
¥ YacToTa KojeOaHWi, JIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, ITOKa3aTejab MPEIOMJICHUS CpEIbl), NPU ONMHCAHUH
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCHOJIB3YEMbIX BEIIUYHH,
0003HaueHUA W €IUHMIIBI (U3UUECKUX BEIWYWH, HAXOAUTHh (DOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEIUYUHY C JAPYTHMMH BEITUYMHAMHU,
CTPOUTH TPpaHKN NU3YICHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITUUMH,
XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS W IPOIIECCHI,
UCTIOJIB3YsI 3aKOH COXPAHEHHUS DHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUIT CYTNEPIO3UIIMKA CHWJI, TPUHIUI OTHOCHUTEIBLHOCTH [ amuies,
3aK0HBI HbIOTOHA, 3aKOH COXpaHCHHsI MUMITYJIbCA, 3aKOHBI OTPAKCHHS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsI0BOTO M MAaCCOBOTO YHCET
IPH SIICPHBIX PEaKIUsSX, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3aIUCHIBATh €T0 MATEMAaTUIECKOE BHIPAKEHNUE;



OOBACHATh (U3MYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa. BBISBISITH
IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TIOTUISCKUX
[IaroB C OMOpOd Ha 2-3 M3YYEHHBIX CBOWCTBA (DU3MYECKHUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacyE€THbIC 3a1a4K (OMMPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHCHHIA),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (PU3MUECKUE BETMUNHBI. HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]a4M 3aIIUCHIBATh KPATKOE yCIOBHUE, BBISABIIATD
HEJOCTAIOUINE UM U30BITOYHBIC JaHHbBIE, BBIOMPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOMUMBIE Il PEIICHHs, TMPOBOJUTH pacu€Thl U OICHUBATH
PEATUCTUIHOCTD TIOTYICHHOTO 3HAUCHUST PU3NUCCKON BETUIHHEI,
pacno3HaBaTh MPOOJEMBbl, KOTOpPHIE MOXHO PEIIUTh MpPHU [MOMOIIU
$uU3NYECKUX METO/OB, WCIONB3Ys OMHCAHHE HWCCIEIOBAaHUS, BBIACIATH
IpOBEPSEMOE TPEIINONOKEHNE, OICHUBATh MPABHWIBHOCTh MOPSAIKA
IPOBEJICHUSI  HMCCIIEOBaHMs, JelaThb BbIBOABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOAEHUHN U OIBITOB;

OPOBOAMTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM
¢u3nvecKux CBOWCTB Tel (M3y4eHHE BTOpPOro 3akoHa HprOTOHA, 3aKoHa
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh TEepHoAa KoJeOaHWW TPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJbIX KOJIeOaHUH, NpSIMOIMHENHOE paclpoOCTPaHEHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HM300pa)X€HHUs MpeaAMeTa B coOuparomiei
JWH3€, HAOIIOJCHUE CIUIOIIHBIX W JIMHEHYATBhIX CIIEKTPOB H3ITyUCHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
000py/10BaHUs, OMUCHIBATh XOJI OTbITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpPeeIiss
cpenHee 3Ha4YeHUE u3MepseMoill BenuuuHbl (poKycHOe paccTosiHue
coOuparomiei JMH3bI), OOOCHOBBIBATH BBIOOp CIOCO0Aa H3MEPECHHUS
(M3MepHuTETBHOTO PUOOPA);

NPOBOANTh HCCIEAOBAHHWE 3aBUCUMOCTEH (M3MUECKMX BEIUYHMH C
UCTIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBIDKEHMHM 0€3 HadallbHOM CKOpPOCTH, MepHoaa
KoJIeO0aHUN MaTeMaTHYeCKOro MasTHUKA OT AJUHBI HUTH, 3aBHCHUMOCTH
yria OTpaKeHUs CBETa OT yrjla MaJCHUs W yria MpeIoMJICHHs OT yria
NaJicHus). IUIAHUPOBATh HCCIICJIOBAHUE, CAMOCTOSTEIILHO COOMpaTh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TOJYYEHHOW 3aBHCHUMOCTH



(u3MUYeCKUX BEIMYMH B BUJAE TaOMUI M IpadHKoOB, A€IaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIEOBaHMUS;

IPOBOANTh KOCBCHHBIC W3MEPEHUSI (PU3MYECKUX BENWYHH (CpemHss
CKOPOCTh 1 YCKOPEHHE TeJla MPU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE
CBOOOJHOTO TMaJeHUsl, XECTKOCTb MPYXKUHBI, KOIPPHUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHU4eckass padoTa M MOIIHOCTh, 4YacTOTa U IEPUOJ
KoJIeOaHUN MaTeMaTUYeCKOT0 W NPYKUHHOIO MAasiTHUKOB, ONTHYECKAs
CHJIa COOMpAaroIIedl JMH3bI, pPAJUOAKTHBHBIA (OH). IUIAHUPOBATH
U3MEpEHUs, COOMpaTh HSKCIEPUMEHTATIbHYIO YCTAHOBKY M BBINOIHSITH
U3MEpEHUs, CleAys MPenoKEHHOM WHCTPYKLWU, BBIYHUCISATH 3HAUCHHE
BEJIMYMHBI U AaHAJIM3UPOBATh [TOJIYYEHHBIE PE3YJIbTAThI C YUYETOM 3a/1aHHOM
HOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUJIa TEXHUKHA 0€30M1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

pa3nuyaTth OCHOBHBIE IPU3HAKU M3YYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHUK
CBETa, JIy4, TOHKasl JJMH3a, IUIaHEeTapHasi MOJIeIb aTOMa, HyKJIIOHHAs! MOJIEJIb
aTOMHOTO $71pa,

XapaKTepu30BaTh TMPUHIUNBI JCUCTBUA W3YYCHHBIX TPHUOOPOB W
TEXHHYECKUX YCTPOMCTB C OMOPOHM HAa WX onucaHus (B TOM 4YHCIE:
CHHUJIOMETP, JATUMKH IIOJIOKEHHUS, PACCTOSHUS M YCKOPEHMs, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HWCHOIB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKHX SBJIEHUA W  HEOOXOIUMble (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB 1 TEXHOJIOTUIECKHX MTPOLIECCOB MIPH
pelIeHnd  y4eOHO-TIPAaKTUYECKUX  3a]ad, ONTHYECKHUE CXEeMBbl IS
NOCTPOCHHUS N300paKEHH B IJIOCKOM 3€epKajie U COOMparoLeil INH3E;
NPUBOIUTHE  MpUMEpbl  (HAXOMUTh  MHPOPMALMIO O  MPHUMEPaX)
IPAKTUYECKOIO HCIOJIb30BaHUA (PU3MUYECKHX 3HAHUW B IOBCEJHEBHOU
KU3HU 11 oOecrieueHus] 6€30MacHOCTH MPH OOpaIlleHUH ¢ MPUOOpaMu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOILIEH Cpeie;

OCYIIECTBIATh TOUCK WHGOpMaK  (U3UYECKOTO COJACpPKAHUS B
HuTepHeTe, caMOCTOATEIHHO (HhOPMYIHPYs TIOUCKOBBIN 3amMpoc, HAXOIUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH MONTYYCHHONW MH(POpPMAIIMU Ha OCHOBE
UMEIOITNXCS 3HAHUN U TIOTIOJTHUTEIbHBIX UCTOYHHUKOB,



UCIIOJIb30BaTh NP BBINOJIHEHUH YYEOHBIX 3a/JlaHUN HAay4HO-TIONMYJISIPHYIO
JAUTepaTypy (PU3NUECKOT0 COAEPKaHUs, CIIpaBOYHbIE MAaTEPUaIbl, PECYPCHI
cetu HTepHer, BraaeTh NpUEMAaMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpa3oBanus HHGOPMALIUY U3 OJTHOM 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC M YCTHBIE COOOIEHUS HAa OCHOBE
MH(pOpMallMl U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO COIEpKAHUS,
nyOJIMYHO NPEICTaBIATh Pe3yiabTaThl IPOEKTHON MIIM UCCIIEA0BATENbCKON
NEATEIBHOCTH, IIPU  3TOM TPAMOTHO  MCIOJIB30BATh  W3YYCHHBIN
NOHSATUMHBIN ammapaT HM3y4yaeMoro pasjena (PU3UKU U COMPOBOXKIATH
BBICTYIUICHUE TIpE3CHTAIMell ¢ y4ETOM OCOOEHHOCTEH ayJauTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposbie)
Konrpoabnubsie IIpakTHyeckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHN OKPY:KAKOIIEr0 MHUPa
bubnunoreka LIOK
11 o - 2
MI3MRa - Hayka 0 tpupole https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHCCIHE BETHAMHAE https://m.edsoo.ru/7f416194
bu6 K
1.3 EcrecTBeHHOHAYyYHBIN METO/I MTO3HAHUS 2 1 htI;Isz?/I//Ir?f:;(si)grOu 17£416194
Utoro no pazneny 6
Pa3nen 2. [lepBoHayaabHbIe CBeI€HHUS 0 CTPOEHHH BeIeCTBA
bubnunoreka LIOK
2.1 1
CTpockue BewecTsa https://m.edsoo.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnmnorexa [JOK
' BEIlIECTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 A 2
TPCTATHEIE COCTOARMA BEIECTa https://m.edso0o.ru/7f416194
Utoro mo pazneny 5
Paznen 3. /IBu:keHne H B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHH4ecKoe IBMKEHIE 3 nbmorexa I10

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnunoreka LIOK

3.2 Mnepuus, macea, mI0THOCTE 4 1 https://m.edso0.ru/7f416194
bu6numoreka LIOK
33 Cuna. Bt o 14 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 asnenue. llepenaya nasinenust TBEpABIMU 3 bubmmorexa [JOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Hlarertue satxoCTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMoCpepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubnuoreka [{OK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro o pazneny 21
Pa3gen 5. PaGora u MomHOCTH. JHEpPrus
bubmmoteka IIOK
>1 Pabora u MomoCTs 3 . https://m.eds00.ru/7f416194
butmmoreka [JOK
52 Hlpoctbie Mexati3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckas SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM ungpoBbIe
Ne n/n P Kontpoabubie IIpakTnHueckue (unbp )
NMPorpaMmbIl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3nea 1. TemioBbie ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBHIC HPOTECOH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. DjiekTpuyecKkne 1 MATHUTHbBIE SIBJIEHHS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuoreka [JOK
' Y UX B3aUMOJICVICTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [JOK
2.2 ITocTOSHHBIN INEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [{OK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SCKTPOMArHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
HanmMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/n P Kontpoabubie IIpakTnHueckue (unbp )
NMPoOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nea 1. Mexann4yeckue siBJIeHUSA
11 MexaHn4eckoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITHUCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 2 1
SAMMOACHETBHE TeiT 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3znen 2. Mexanuveckne KoJieOaHUsI U BOJTHbBI
bu6mmoreka [{OK
2.1 M 7 3
CXAHMICCKHE KONEOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 M : 8 1 3
CXAHHYCCKHE BOTHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pasnen 3. :‘)HeKTpOMaFHI/ITHOG I10JI€ U 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMAarHuTHOE MOJE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3zgea 4. CBeToBbI€ AABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmoreia OK
' pacHpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3eI 1 onTHYECKUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Pa3nosxenue 6enoro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJI€HUS
bubmuoreka [JOK
5.1 Hcnyckanue u morjomeHne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHIE ATOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. IloBTopuTeIbHO-00001aI0 NI MOAYJIb
6.1 [ToBTOpeHMe 1 0000IIIEHNE COAEPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. Pusndeckue
SIBJICHUS

MexaHu4ecKHe, TCIIOBEIE,
QJICKTPHUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUS

duznyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH TTOMOIITH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4YNKa TEMIEPATYPHI

Kak ¢usuka u apyrue ectecTBEHHbIE
HayK{ U3y4aroT IIPUPOY.
EcrecTBeHHOHay4HBIN METOA
no3Hanus. Onucanve GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOJENEH

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanmne "TIpoepka
TMIOTE3bI. 1aJbHOCTh IT0JIETA
1iapuka, mymeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIILHO, TEM OOJIbIIE, YeM
OoJIbIIIe BBICOTA ITyCKa'

Crtpoenue BemiectBa. ONBITHI,

7 OKa3BIBAIOIIUE TUCKPETHOE Bubmorexa HOK
a LIHC JUICKp https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlleCTBa
8 JIBM>KeHHEe YacTHI] BELIECTBA bubmorexa HOK
HBett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOJIOIEHUIO TEILIOBOIO
paCUIUPEHHUS Ta30B»
10 ArperaTHble COCTOSIHUS BEIIIeCTBA
B3anMocBsi3p Mex 1y cBOMCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX bubnuoreka [{OK
11
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJBI
MexaHnuyeckoe IBUKEHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
butmmoreka [{OK
13 CkopocThb. EAUHHUIBI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuer myTi ¥ BpeMeHHU ABUKEHUS bubmorexa [JOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIIHH.
P . P bubmuorexa [{OK
15 B3aumopeiicTBue Ten Kak MprUurnHa

HU3MCHCHUS CKOPOCTU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInotHOCTE BemiecTBa. PacueT Macchl

bubnunoreka LIOK

16
1 00bEMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpeneneHue MIOTHOCTH TBEPJOTO
TEIAN
18 Pemenne 3agay mo teme bubmuoreka [{OK
"[limoTHOCTH BemecTna” https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKa
19 B3auMoaencTeug ten. Cuna
ynpyrocTd. 3akoH ['yka
Jlaboparopuas pabora «/3ydcHue
20 3aBUCHMOCTH PACTSIKCHUS
(medopmanuu) npy>KHHBI OT
MIPUIIOKEHHOM CHITBI»
21 SBnenne taroreHusa. Cuia TIKECTH
CBsi3b M@Ky CUTION TSKECTH U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [IOK
e ' . https://m.edsoo.ru/ff0a1778
3aa4 1o teMe "Cuia TsHKeCTH
Cuna TSDKeCTH Ha IPYTHX TUTAaHeTaxX.
23 dusnyeckue XxapakKTEPUCTUKHA bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
but6mmoreka [JOK
24 Usmepenne cui. JluHaMoMeT
p A P https://m.edsoo.ru/ff0al8cc
butmmoreka [{OK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAPABICHHBIX
N . but6mmoreka [IOK
26 110 OJTHOM MPSMOIA.

PaBHozelcTByIOIMIAst CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reMme
"PaBHoneicTBYOIIAS CHIT

28

29

30

31

TpeHue CKOJIbKEHUsI U TPEHUE
1oKos1. TpeHue B Ipupoze u
TEXHUKE

JlaGopaTopHas pabota «3yueHue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIBYKCHHUS OT CHJIBI JaBJICHUS U
XapakTepa CONPUKACAIOMINXCS
ITOBEPXHOCTEU»

Pemrenue 3amau Ha onpenencHue
PaBHOJEHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tena», «['padpuueckoe uzoodpakeHue
crn», «CHITBI»,
«PaBHOJIEHCTBYIOILIAS CUIT»

bu6nmoreka LIOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [{OK
https://m.edsoo.ru/ff0alcc8

bubmmoreka 1IOK
https://m.edsoo.ru/ff0alde0

32

33

KontposnbHas paboTa no reMam:
«MexaHu4ecKoe TBUKEHUE,
«Macca, IIoTHOCTh», «Bec Tena»,
«['paduueckoe n300pakeHUe CUI»,
«Cunsi»

JaBnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUSA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHwue ra3a. 3aBUCUMOCTD
JaBJIEHUS Ta3a oT 00bEMA,
TeMIIepaTypsl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHust TBEPABIMU

35 TeJIaMU, )KUIKOCTSIMU U Ta3aMU bubmorexa HOK
» KU : https://m.eds00.ru/ff0a25h0
3akoH Ilackans
JlaBiieHUE B KUIKOCTH U Tase,
36 BBI3BAHHOE JEHCTBUEM CUIIBI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3ama4d no teme «/laBieHue bubnuoreka [{OK
B )KMIKOCTH U raze. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 3]
Coobmarommecs cocy bl https://m.edsoo.ru/ff0a2970
39 I'mopasianueckuii mpecc bubmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Maunowmetpsl. [TopineBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emnu. [Ipuunnel
CYILIECTBOBAHMS BO3YIITHOMN
41 036&:)10111(1/1 SemMitn 3fB};4€HMOCTB bubnmorexa [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BBICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmochepHoe bubnuoteka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro bubnuotexa [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(epHOTO
44 aBJICHUS OT BBLICOTHI HA, OBHEM buGnnorexa [IOK
a A YP https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bbapomerp-anepoun. ArmochepHoe bu6muoreka [JOK

AABJICHUC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3agay o teme

46 "AtmochepHoe naBieHue"
JlelicTBue MHUJIKOCTHU U ra3a HA
47 IIOTPY>KEHHOE B HUX TEJIO. bubnmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas pabota
48 «OnpezeneHre BHITAIKABAIONICH bu6nmoreka LIOK
CHUJIbI, IEVCTBYIOIIEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B )KHUJIKOCTH»
Jlaboparopnas paboTa 1mo Teme
«MccaegoBaHre 3aBUCUMOCTH Beca
49 Tejia B BOAE OT 00bEMa Bubmiorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOU B KHUIKOCTh YaCTH
Tema»
bu6nunoreka LIOK
S0 Hnaame rex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabora
"KoncTpyupoBaHue apeoMeTpa Win
o1 KOHCTPYUPOBAHUE JIOAKU U
OIpeIeIIEHUE €€
Ipy30M0IbEMHOCTH'
Pemenue 3amay mo remam:
59 «[1naBanue CynoB. bubmuoreka [JOK
Bo3znyxoruiaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJI, KUIKOCTEH U Ta30B»
bubnunoreka LIOK
53 Mexanmieckas pabota https://m.edsoo.ru/ff0a3f82
54 MomHocTh. EnuHAIEI MOIITHOCTH buGnuorexa [IOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpH
noxbEMe 110 jJectHure”

56

57

58

59

60

61

[IpocTteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cuit Ha peryare

KonTponbhas pabora no teme
«JlaBneHue TBEpAbIX Te,
KHJIKOCTEH ¥ ra3oB» /
Bcepocculickas npoepodHas
pabora

PesepBusiit ypok. Pabora ¢
TEeKCTaMH 110 TeMe «/laBieHue
TBEPIBIX TEJ, KUIKOCTEH U ra3oB» /
Bcepocculickas npoBepoyHas
paborta

Prluaru B TeXHUKE, 6I>ITy " Opuponae.

JlaGopaTopHnas pabora
«MccnegoBanue ycioBui
paBHOBECHS phIyara»

Pemenue 3amay mo TemMe «Y CJI0BUSA
paBHOBECHS pblUara»

Koaddumment monesnoro aecTeus
MexanusMma. Jlabopatopnas pabora
«M3mepenne KI1/] HaknoHHOM
IIOCKOCTH»

0.5

0.5

bubnuoreka [{OK
https://m.edsoo.ru/ffOa4ffe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

62

Pemenne 3aga4u no teme 'Padora,
MomrHocTh, KIT/["

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckas dSHEprusl.
Kunernueckas v noTeHIuagbHas
SHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

YPOK-IKCIIEPUMEHT 110 TEME
"DKcrepuMeHTaIbHOE OTIpeieIeHne
U3MEHEHUsI KHHETUYECKON U
[IOTEHIMAIBbHOW SHEPTUU NPH
CKATBIBAHWUM TEJIA 110 HAKJIOHHOU
II0CKOCTH

bu6nmoreka LIOK
https://m.edsoo.ru/ff0a4360

66

67

KonrpomasHas pabora 1o teme
«PaboTa 1 MOIIHOCTH. DHEPTHSI»

PezepBHblit ypok. Pabora ¢

TEKCTaMH I10 TeMe "MexaHn4ecKkoe
IBIKeHne"

bubmmoteka IIOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepsHblit ypok. Pabota ¢
TekcTamH 1o teme "Pabora.
MormuHocTb. DHeprus'

OBIIEE KOJIMYECTBO YACOB I1O0
[MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
o
JIB—H Tewa ypora Bcero Konrpoaenpie  Ipakriieckue IIJ[:;:CHHH :)Ig[()l;[;z?;fenbﬂue
padoTsbI padoThI pecypent

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKOU 1 bubnuoreka [IOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Monenan TBEpAOTO, KHUIKOTO U

3 ra3cl>[o6pa3HOI;I(i COCTO?III{II/If/'I 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OOBsicHeHHe CBOMCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOTO

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucrannnueckue u amopgHbie 1 bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

5 CmauuBaHue ¥ KalWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CKaTue 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0a5a26

Temmepatypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBFKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennsist sneprus. Criocoobt Bbu6muoreka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunoreka LIOK
10 Buzer rennonepesain https://m.eds00.ru/ff0a6412
Ypoxk-koupepenuus "TlpakTruueckoe
1 HCIIOJIb30BAHUE TCIUIOBEIX CBOMCTB bubnunoreka LIOK
BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
SHEProcOepeIKCHHS
12 KonunuecTBo TemnoTsl. Y aenbHas bubnuorexa [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIJIOBOTO OanaHca.
13 TennooOMeH U TEIIOBOE bubmorexa HOK
https://m.edsoo.ru/ff0a7088
paBHOBECHUE
JlaGopatopHas pabota
14 "HccnenoBaHue SIBICHUS bubmmoteka IIOK
TEII000MEHa MPU CMELINBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeii BOABI'
Pacuer kommuecTBa TEMIOTHI,
15 HEOOXOIUMOTO ISl HATPEBAHUS
TeNa U BBIICTSIEMOTO UM TIPH
OXJIQKICHUU
JlaGopaTtopHnast pabota
16 "OnpenencHue yaeabHON bubnmorexa LOK
B https://m.edsoo.ru/ff0a6bb0
TEIMIOEMKOCTH BEIIEeCTBA
17 DHeprus TormBa. Y IeabHas bubnmoreka [JOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBieHue u oTBEpACBaHUE

18 KPUCTAININYECKHUX TeII. Y AelIbHast bubmorexa HOK
p thde https://m.eds00.ru/ff0a71d2
TEIUIOTA IUIABICHUS
Jlaboparopnas padbora
19 "On Eﬂenzm/le pﬂenbﬂoﬁ TEIUIOTHI buGnuorexa [IOK
P y https://m.edsoo.ru/ff0a72fe
IUIABJICHHUS JIHIA
20 [TapooGpa3oBaHue U KOHIEHCAIIUS. bubnmnorexa [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. YnenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBUCUMOCTE TEMIIEPATYPEI bubnmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢c
KHIICHUS OT aTMOC(epHOTo
TABJICHUS
Bnaxnocts Bo3ayxa. JlabopaTopHast
29 pabota "Onpenenenue bubmuoreka [JOK
OTHOCHUTEJIBHOM BIaKHOCTHU https://m.edsoo.ru/ff0a7628
BO3IyXa"
23 Pewienue 3a1au Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[TpuHIUTIEI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS
KII/I TersioBoro aBUraTess.
25 TeruioBeIe IBUTATENN U 3AIIIUTA buGnnorexa [IOK
A N https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILlCHUS

SHCPTHHU B TCIJIOBBIX IMMPOMECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe ""TeIuIoBbIe ABJICHUS.

bubnunoreka LIOK

2t N3MeHeHune arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BemecTsa”
KonTtponpHas pabota o teme
28 "Tennosie siBieHUs. M3menenune bubmorexa OK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIIeCTBa
29 DnekTpuzanus tei. JIBa poxa
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "DnekTpuzanus Ten UHIYKIHeH u
MIPU COMPUKOCHOBEHHUH '
31 BzaumopeiicTBue 3apsoKeHHBIX TE. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsskeHHOCTB JIEKTPUYECKOro bubanorexa [JOK
nonst. [IpuHIMND cynepno3uimu https://m.edsoo.ru/ff0a8a0a
INEKTPUYECKUX MOJIEH
Hocurenu srekTpuyeckux 3apsiioB.
33 DOnemeHTapHbIH 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKYN U TUAIEKTPUKH. 3aKOH bubmuoreka [JOK
COXpaHEHUs ANEKTPUYECKOT O 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3ana4 Ha npUMEHEHUE bubmuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIOBHS €TI0
bubnunoreka LIOK
36 cymecTtBoBaHus. McTouHukm

QJICKTPHUICCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHUCTBUS JICKTPUIECKOI0 TOKA
A P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "Jleiictue

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJIHUKH M TUDJICKTPUKH'

39 DIIEKTPUUYECKHUI TOK B METaJIaX, bubmmorexa [JOK
JKHAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1emnb u e
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u eI; Jmp OBaEI/Ie CHJIBI 0.5 bubmorexa HOK

\ P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpUUecKoe HalpsKEHHE.

42 Bonbt™mertp. JIabopaTopHast pabota 05 bubnnorexa [JOK
"H3MepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe CONMPOTHBIICHUE bubmorera [JOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTHUBJICHUS IIPOBOJHUKA OT €T0 1 bubmiorexa HOK
p poBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, TTOMIAIH ITOTICPEIHOTO
ceueHus U maTepuana’
3aBUCHMOCTD CHJIBI TOKA OT
bubnunoreka LIOK
45 HarnpspkeHus. 3akoH Oma ayis

ydaCTKa Iemnu

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHnas pabota
"HccnenoBanue 3aBUCHMOCTH CHITBI

bubnunoreka LIOK

46 TOKa, U €ro yepes pPe3ucTop, oT
Ay pe3 b p https://m.edsoo.ru/ff0aa04e
COIMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”
47 [TocnenoBarenbHOE U MapalieabHOE
COEIMHEHUS TPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKEHUN bubnuoreka [IOK
IIPHU TI0CJIEIOBATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEJIMHEHUH JIBYX PE3UCTOpPOB"
JlaGopaTtopHas pabora "IIpoBepka
49 IIpaBUJjIa I CUJIbI TOKA IIPU bubnuoreka [IOK
NapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1au Ha MpUMEHEHHE
50 3akoHa OMa JJid pa3InyHOro brbmmorexa [TOK
P https://m.edsoo.ru/ffOaaf8a
COCIIMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTD
51 ANEKTPUUECKOr0 TOKA. 3aKOH brbsmorexa [HOK
P ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenua
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTHI 1 MOIIHOCTHA bubmorexa TIOK
P P . https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKUE LIETTH U
53 MOTPEOUTEIH SIEKTPUUECKOM bubmuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHUEC

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostHaBIC MAar"HuThbl, UX

54 .
B3aUMOJICHCTBHE
55 Ypoxk-uccnenosanue "Nzyyenue 1 bubnnorexa [JOK
IOJICH ITOCTOSHHEIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarauTHOeE 110j1e. MarauTHoe mose
bub6nmoreka LIOK
56 3eMJIM U €ro 3HaueHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPUUECKUE 3apsIbl.
57 3apsKeHHBIE TeJla U UX bubsmorexa [IOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUS. [loCTOSTHHBIN
3JICKTPUICCKUN TOK"
KoHTpoinbHas paboTa 1mo teme
"DnexTpuueckue 3apsibl.
3apshKeHHBIE Tela U X
N N bubmuoreka [{OK
58 B3anMoaercTBUA. I10CTOSIHHBII
. . https://m.edsoo.ru/ff0abea8
JJIEKTpUYeCKuit Tok" /
Bcepocculickas npoBepodyHas
pabota
PesepBublit ypok. Pabota ¢
TekcTtaMu 110 Teme "'TlocTosTHHEIM
59 DIEKTPUYECKHIA TOK" / bubmorera [JOK
R B https://m.edsoo.ru/ffOacdc6
Bcepoccuiickas npoBepodyHast
pabota
OmneiT Dpcrena. MaruuTtHoe nose
60 DJIEKTPUUYECKOro Toka MaraHuTHoe bubmotera [JOK
p https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
61 IIpuMeHeHue 211eKTpOMarHuToB B 05 bu6nuorexa [IOK

texauke. Jlaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue nelcTBUSI MAarHUTHOTO
OJISI Ha MPOBOJAHUK C TOKOM''

62

DJEeKTPOIBUTATENb TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KonctpyupoBanue u u3ydeHue
PpabOTHI JIEKTPOABUTATEINS

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

63

Onpitel @apanes. 3akoH
AIIEKTPOMATrHUTHON MHIYKIUH.
[IpaBuino Jlenna

64

Onekrporereparop. CriocoOs
MOJIYYEHUS DIEKTPUIECKON
SHEpPruM. DJIEKTPOCTAHIINY Ha
BO300HOBJISIEMBIX UICTOYHHKAX
JHEPruu

65

66

67

68

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIIEeKTPUUECKUE U
MarHUTHBIC SBJICHHUS"

KonTpomnpHas padora o teme
"DNeKTprUecKue U MarHUTHBIC
SIBJICHUS

PesepBublit ypok. Pabota ¢
TeKcTaMH 110 TeMe 'TeInoBbIe
ABJICHUS"

Peseprublii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeIe
SIBJICHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14

but6mmoreka [IOK
https://m.edsoo.ru/ff0accse



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I1O

68 4 145
I[TPOTPAMME



9 KJIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHuyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchbl

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmoreka [IOK

2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBHOKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsaMoinnHeitHoe

4 nBwxeHne. CpellHssl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMonHENHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBYDKEHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBUKCHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota

7 "OnpeneneHue yCKOPEHHs Tela IPu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HaAKJIOHHOM miockocTu”

8 CBoboaHoe nagenue tea. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuoreka [IOK

okpy>kHocTH. [lepro u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInnelinas u yriosas

CKOPOCTH
10 LlentpocTpeMHuTeIbHOE YCKOPEHHE
1 IlepBeriit 3akon HeroToHa. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmumorexa [IOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepnio3unust cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 Cum o oo T B
16 Pemenune 3amau mo reme «Cuna
YIPYTOCTH»
JlaGopaTopHas T
17 «Onpz?le?'II::HjIeI:ESCOTI?OCTI/I bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBD»
bubmuoreka [JOK
18 Cua Tpenns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cumna bubmuoreka [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "OHpI;I[eJ'II;HI/Ie }:coa(b(bmmeHTa bubmmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKCHHUSI
Pemenne 3amay no reMe "3aKoOHEBI BuGmrorexa LOK
21 Heiorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO
mageHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

23

Ypoxk-konpepenuus "JIBmxeHue et
BOKPYT T'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku'

24

25

Pemenne 3amau no teme "Crna
TSOKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

HepBaﬂ KOCMHYCCKaA CKOPOCTh.
HesecomocTts u NEeperpy3Kku

bubmuoreka [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuasbHOW TOUKH.
AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENIA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

28

PaBHOBecue MaTepuanbHOW TOUKH.
AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENIA €
3aKpEIUIEHHOM OCBIO BpallCHUS.
MowmenT cunsl. LlenTp Tsxectu

Pemenne 3amay nmo reme "MoMeHT
cwibl. Llentp tsoxectn”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBKa K KOHTPOJILHOM paboTe
o TeMe "MexaHn4YecKoe JBHKEHHUE.
Bsaumonericteue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KontponsHast pabora o teme

30 "MexaHn4yecKoe IBUKEHUE. buGnnorexa LIOK
. N https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
Nmnynec Tena. UMmynsc CUibL.

31 3aK0H COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICIICTBHE
Pemenue 3agau mo reme "3akoH bubmuoreka [JOK

32
COXpaHEeHMsI UMITyJibca https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenius "PeaktuBHoe
JIBIDKCHHE B MPUPOJIC U TEXHUKE'

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOITHOCTh https://m.edsoo.ru/ffOb0a84
PaboTa cuIbl TSKECTH, CHITBI bu6mmoreka [IOK

35
YIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota

36 «Ornpenenenue padoThl CUIIbI TPEHUS
IIPH PAaBHOMEPHOM JIBIKECHUH TeJia
M0 TOPU3OHTAILHOM MMOBEPXHOCTH»

37 CBs13b SHEPTUH U PabOTHI.

[ToreHmanpHas SHEPTUst

38 Kunernueckas sueprus. Teopema o bubmmorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEeHUsI SHEPTUH B
MEXaHUKE

40 JlaGopaTtophnast pabota «M3yueHue bubmmoreka [JOK

3aKOHa COXpaHCHUA DHCPTUH»

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

Konebarensnoe JABHKCHHUE U €TI0
XApaKTCPUCTHKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aTyxaroliye KojaeoaHusl.
Brinyxaennbie kojeOaHusl.
Pe3onanc

MaremaTHyecKuil U NPy KUHHBINA
MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb

nepuoaa KOJIEOAHHH OT KECTKOCTHU
IMNPY>XUHBI 1 MACCBI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoaeOaHusIx

46

47

48

JlaGopaTtopHnas pabota
«OmpeneneHne 4acToThl U IEPHOa
KoJIeOaHUH TIPY>KUHHOTO MasITHHKA»

JlaGopatopHnas pabora «I[IpoBepka
HE3aBUCUMOCTH Nepro/ia KojaeOaHHi
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

Mexannueckue BosHbI. CBOMCTBa

MECXaHUYCCKHUX BOJIH. HpO,Z[OJIBHLIC n
MOINICPCUYHBIC BOJIHBI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’Ke€HHE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenoranue ""Habmronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
Y4acTOTHI'"

52

53

54

I'poMKOCTBH 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHbepeHius "YIIbpTpa3sByK U
uH(pa3ByK B IPUPOJIC U TEXHUKE"
[ToaroroBka K KOHTPOJIBHON paboTe
1o TeMe "'3aKOHbI COXPaHEHHUS.
Mexanunueckue KoneOaHusi 1 BOJHBI"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHast pabora o Teme
"3aKOHBI COXpPAHEHHUS.
Mexannueckue KoyieOaHus U BOJHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3HCKTpOM3FHHTHBI€ BOJIHBI

CBoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "[xana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 3€KTPOMarHUTHBIX
BOJIH JJI1 COTOBO# cBsi3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypoxk-uccnenosanue "Mzydenune
CBOMCTB OJICKTPOMArdHMTHBIX BOJIH C
MOMOIIIbI0 MOOWIIbHOTO TenedoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
HaCTOThI U JJINHBI
3JIEKTPOMArHUTHON BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHas MpUpoia CBETA.

61 CxkopocTts cBeTa. BoaHOBBIE bubmmorexa [JOK
P ' https://m.eds00.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsamonuneninoe
62 ACIPOCTPaHEHHUE CBETA. 3aTMCHHS bubmmorexa [JOK
Pacpoctp ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaJia.
63 Pemenue 3a1au Ha MpUMEHEHHE bubmmorexa [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKCHHS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MIPEJIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTpAKEHUE
65 cBera. Mcronp30BaHue MOJIHOIO bubnuorexa [JOK
BHYTPEHHETO OTPaKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOAAX
JlaGopaTtopHnast pabota
"UccnenoBanre 3aBUCUMOCTH yTia
66 MPETOMIICHHUS] CBETOBOTO JIy4a OT
yria majeHus: Ha TpaHuIle "BO3AyX-
crekio™"
VYpok-koHpepeHIus
"Hcnonp30BaHme MOTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3B'
bu6mmorekxa [IOK
68 JIun3el. OnTuyeckas cuia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. bubnnorexa [JOK
69 [MocTpoenne n300pakeHU B IMH3aX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHnas pabota
"OnpeneneHue GOKyCHOTO

bubmuoreka [JOK

70 PacCTOSAHUS U ONITUYECKOM CHUIIBI https://m.edsoo.ru/ff0b4206
coOMparomIeH JTUH3BI"

71 Ypok-koHpepenmus "OnTuaeckue bubmmoreka [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e
I'ma3 kak onTuyeckas cCUCTeEMa. bubmuoreka [JOK

72
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenius "legexTs
3penus. Kak coxpanutsb 3peHue”

Paznoxxenue 6enoro cBeTa B CIIEKTP.

72 Omnbitel HetoTona. CnoskeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OmbITH 11O
Pa3JIoKEHUIO OEJIOro CBETa B CIIEKTP

75 Y BOCIIPUATHIO LIBETA MPEIMETOB IIPU bubmorexa HOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOICHUU Yepe3 1[BETOBBIC
bunbTper”
Ypok-npaktukym "'BoiHoBbIE

76 CBOICTBaA CBeTa: TUCTICPCHS,
uHTepdepenus u nudpakuus”

77 OmneiTel Pesepdopaa u mmanerapHast bubmmoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarel bopa. Mozens atoMa

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie 1 IOrjiomeHueE CBCTa

. bubnmoreka [JOK
79 aroMmoM. KBanTtebl. JIuHneiyaTeie https://m.edsoo.ru/F0c1A4c
CIIEKTPBI
Ypok-npaktukym "HaGmronenue bubnnorexa [HOK
80 "
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BHUIBI bubmorexa LOK
a a https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOro spa. bubnnorexka [JOK
Hyxknonnast Mmogens https://m.edsoo.ru/ffOc18ac
83 PaagnoaktuBHbIE TpEBpALLIEHHUS. bubnuorexa [JOK
H3oTombl https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bu6mmoreka [IOK
84 m n
PaanoakTuBHBIE NTpEBpALLICHUS https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnaga
Ypok-koH(pepeHIus
86 "lfa HoaKT(EIBII){LI: H3JIY4CHHUS B bubmorexa HOK
g ya . https://m.edsoo.ru/ff0c2126
pupoJie, MEAUIINHE, TEXHUKE
SlnepHble peakuy. 3aKOHBI
87 COX paHeHESI 3ausl OBOTO U bubmmorexa [TOK
P DAL https://m.edsoo.ru/ffOc1c58
MacCOBOT'0 YHCET
88 DHeprus CBsI3u aTOMHBIX SITIED. bubmmoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau o teme " nepHoie
peakiuu'’
90 Peakiuu cuHTe3a u neneHus saep. bu6mmoreka [IOK
Nctounuku sHeprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
o1 VYpoxk-koupepennus "Anepuas

sHepreTuka. JlencTeus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaIMOAKTUBHBIX M3IIy4EeHUH Ha
JKHUBBIE OpraHU3MBbI"

[TonroroBka K KOHTPOJILHOU paboTe
10 TeMe "'DJIEKTPOMarHUTHOE TOJIE.

bu6mmoreka [JOK

92
DNIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIc siBIeHHS "
KonTponbhas pabota no teme
93 "DIeKTpOMarHuTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJHBI.
KBanToBsIc siBIICHHS "
[ToBTOpEHME, 000OIICHUE.
94 JlaGopaTopHbie pPabOTHI IO Kypc bubmorexa LHOK
" P pv P Y Pey https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
[ToBTOpenue, 06o6meHue. Pemenue
95 acquI;J{Hx Y Ka4yeCTBEHHBIX 3a/1a4 brbmmorexa [OK
P . f[ https://m.edsoo.ru/ff0c2572
o TeMe "'TernoBbie mporecchl
[ToBTOpenue, 06061meHue. Pemenue
96 pPacYeTHBIX U KaYECTBEHHBIX 3a/1a4 bubnnorexa [JOK
o TeMe "KIIJI TemnoBbix https://m.edsoo.ru/ff0c2a22
nBurareieit”
[ToBTOpenue, 06ob6meHue. Pemenue
97 ACYCTHBIX U KaYSCTBCHHBIX 3aJ1a4 bubmorexa LHOK
P . . https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anexkTpoycTaHoBok
[ToBTOpenwue, 0600IICHNE.
bu6mmoreka [JOK
98 JlaboparopHbie pabOTHI IO KYypCy

"CBeTOBBIE SABJICHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 06o0menue. Padora ¢

99 TEKCTAMU I10 TeME ""3aKOHBI 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[ToBTOpenue, o606meHue. Padora ¢
100 Texctamu 1o teMe "'Koiiebanusa u 1 buGnnorexa LIOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNe. PaGoTa ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubnmorexa [IOK
N https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaGoTa ¢
102 TekcTamu 110 Teme "KBantoBas u 1
snepHas pusuka’
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yaIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCII0JIb30BATh U3YUCHHBIC TIOHATHA

1.2

1.3

pasiiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/IIIGCKOG SIBJICHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUHA B
OKpY’KaroIlleM MHUpE, B TOM 4ucie GU3NYECKUE SBJICHUS B IPUPOJIE,
IIPYU 3TOM IEPEBOUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIACIATh

CYILIECTBEHHBIC CBOWCTBA (MPU3HAKK) PU3MYCCKUX SBICHHUN

1.4

OINMCHIBATh M3YYCHHBIC CBOWMCTBA Tel W (UIUYECKUE SIBICHUS,
UCHONb3ysd (U3MUYECKUE BEIMYMHBI, HPU ONHCAHUM MPABUIIBHO
TPaKTOBaTh (PU3MYECKUH CMBICT HCIHOJB3YEMBIX BEJIWYMH, HX
00O3HaYeHUsT M EAMHUIBl (U3NYECKHX BEIMYMH, HAXOJIUTh
(GbopMyIbl, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIUYHHY C
JPYTUMH BETMYMHAMHU, CTPOUTH IpapUKH U3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BETUINH

1.5

XapaKTCPU30BaATh CBONCTBA Tell, (I)I/ISI/IIICCKI/IG SIBJICHUS U ITPOLICCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBECHYIO
(I)OpMan/IpOBKy 3aKOHa M 3alluChiBaThb C€ro MareMaTudcCKocC

BBIpa)KCHUE

1.6

OOBSICHATH (PU3MUECKUE SBIICHHS, TIPOIIECCHl M CBOWCTBA TEI, B TOM
qyuciae M B KOHTEKCT€ CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO
XapakTepa: BBISABISATH TNPUUYNHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (DU3MYECKUX SIBICHHUH, (U3NUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiats pacu€THble 3a1aud B 1 — 2 nelCTBUS, UCIIONB3Yys 3aKOHBI U
¢bopMynbl, cBsi3bIBatolUE (HU3MUECKHE BEJIWYMHBI. HA OCHOBE
aHaJau3a yCJIOBMS  3a/Jadyd  3alUChIBaTh  KpPaTKOE  YCJIOBHE,
MOJICTABIATh (U3UYECKHUE BEIUMYHUHBI B (OPMYIbl U MPOBOJIUTH
pacuéThl, HAXOAWUTH CIPABOYHBIC JAHHBIC, HEOOXOJUMBIC JUIS
peuieHuss  3aga4, OLECHUBATh PEAIMCTHYHOCTh  IOJYYEHHOMU

(hu3HYECKON BEIIMIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYHO PEIIUTh MPU MOMOIIU
(bU3MYECKUX METOMOB, B OINHMCAHUU WCCIICAOBAHUS BBIICIATH
npoBepsieMoe  MpeanosiokeHue  (rumoresy),  pa3idyarh |
HMHTEPIIPETUPOBATH MOJYYCHHBIH pPE3yabTaT, HAXOAUTh OLIMOKH B

XO0J€ OIlbITa, ACJIAaTh BBIBOJBLI I10 €0 pE3yJibTaTaM

1.9

1.10

1.11

IIPOBOAUTH ONBITHI MO HAOMIOACHHIO (U3NYECKUX SBJICHUN WIH
¢buznueckux  CBOWCTB Tel:  (HOpMyIHpOBaTH  MPOBEPSIEMBIE
MPENAINOJIOKEHNs, CcOOUpaTh YCTaHOBKY M3  IPEIOKEHHOIO

O60py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITAa U (1)0pMy1'II/Ip0BaTB BBIBObI

BBINOJIHATD MPSIMbIE U3MEPEHUs] C UCIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX MPUOOPOB, 3aMHUCHIBATH MMOKA3aHUs MPUOOPOB C YIETOM

3a/TaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MPOBOANTHh MCCIEAOBAHHWE 3aBUCHUMOCTH OJHOW  (pu3MuecKon
BEJIMYUHBI OT JPYrol C MWCIOIb30BAaHUEM MPAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUU Y4EOHOTO HCCIEAOBaHUSA, COOMPATH
YCTAaHOBKY M BBINOJHATh HU3MEPEHHs, CIENysA MNPEII0KEHHOMY
I1aHy, (UKCUpOBaTh pPE3yJbTaThl MOJIYYEHHOH 3aBUCUMOCTHU
(u3NYEeCKUX BEJIMYMH B BUJAE MPEUIOKEHHBIX TAOIUI] U IpaduKOB,

ACJIaTh BBIBOJBI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

1.13

IMPOBOAWUTE KOCBCHHBLIC HW3MCPCHHA (1)I/ISI/I‘IGCKI/IX BCJIIMYMH, CICAYyA
np CHHOX(GHHOﬁ HMHCTPYKIUU: IprU  BBIIIOJIHCHUUA I/I3MepeHI/II71
CO6I/IpaTB OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYUCJIATH 3HAUCHUC

HCKOMOM BEIUYMHEI

CO6J'IIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH Ipu pa60Te C

71a60paTOpHBIM 000PYyI0BAaHUEM

1.14

YKa3bIBaTb IHPUHIHUIIBL }IeﬁCTBI/ISI HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh MNPHUHIUIILI HeﬁCTBHH HN3YUYCHHBIX

npruOOPOB M TEXHUYECKHUX YCTPOMCTB C MOMOIIBIO MX OMHMCAHUA,




1.15

UCTONB3ys 3HAaHUS O CBOWCTBAX (U3MYECKMX SBICHUH W
Heo0XxoanuMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

HOPUBOAUTH TNpHUMeEpbl (HaXOOUTh HWH(GOPMALMIO O MpUMEpax)
NPAaKTUYECKOTO  HCIOJIB30BAaHUS  (PU3MUECKUX  3HAHUH B
MIOBCEJHEBHON KM3HM I obOecriedeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpuOopaMH M TEXHUYECKHMH YCTpPOMCTBaMH,
COXpaHEHMsI 370pOBbS M COOJIIOJEHHS HOPM 3KOJOIMUYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(pOpManuu B ceTd MHTEepHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUNA U MYTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIEJIATh MH(POPMALIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUYMUBOIN MM

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHUU y4eOHBIX 3a/1aHAN
HAYYHONOITYJISIDHYIO ~ JIUTEpaTypy (PU3UYECKOr0  COJAEpKaHUs,
CIIPABOYHBIE MaTEpHaNbl, pecypcbl cetn VIHTepHeT, BlaaeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(pOpMaIIUU U3 OJJHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE U YCTHBIE COOOLICHHUS
Ha oOcHOBe 2 — 3 WCTOYHHKOB WHpOpMAUU (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOIUYHO JIeNaTh KpaTKue COOOIIeHuUs O
pe3ysibTaTax MPOCKTOB WM YYEOHBIX WCCIICJIOBAHHMA, TPH ITOM
IPaMOTHO HCIOJIb30BaTh M3YYEHHBIH MOHATUWHBIN ammapaT Kypca

(U3MKH, COPOBOXKIATh BBICTYIIJIEHUE MPE3eHTalnen

1.19

NP BBIMOJIHEHWH  Y4E€OHBIX TPOEKTOB M  MCCIEIOBAHUN
pactipenenaTh O0S3aHHOCTH B TIpyIlne B COOTBETCTBUU C
MIOCTABJIEHHBIMU 3aJjayaMH{, CJEAUTHh 32 BBINOJIHEHUEM ILJIaHA
NeWcTBUM, aJeKBaTHO OLEHMBAaTb COOCTBEHHBIM BKJIaa B
JeSITeNIbHOCTD TPYTIIHI, BBICTPanBaTh KOMMYHHKaTUBHOE

B3aHMOJICHCTBUE, YUUTBIBasA MHCHUC OKPYKAOMIUX

8 KJIACC




Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCIIOJIBb30BaTh INOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILI€CKOC SIBJICHUC

pacro3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUHA B
OKpY’KalOIIeM MHUpE, B TOM 4Hcie (PU3NYECKHE SIBICHUS B MPUPO/IE,
IIPU 3TOM HEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIICTATD

CYILECTBEHHbIC CBOWMCTBA (MPH3HAKK) PU3UUYCCKUX SBICHHN

ONKCHIBATh HM3yUEHHbIE CBOMCTBa Tel M (PU3MUECKHE SBIICHUS,
WCTIONB3Ysl (PU3MUECKUE BEIWYUHBI, TPHU OMHCAHUH TPABUIBLHO
TPakTOBaTh  (DU3MUECKHIl  CMBICTT

HCIIOJIb3YyCMBbIX BCIINYMH,

00O3HaYeHHss ¥ EAWHUIBl (QU3WYECKHX BEJIMYWH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C
JIPYTUMH BETMYUHAMH, CTPOUTH TpapUKK N3y4EHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCpHU30BaTb CBOMCTBA TelI, (1)I/I3I/I‘IGCKI/IC SIBJICHUSA W IIPOLCCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allMCbIBAaThb €I0 MAaTCMaTHYCCKOC

BBIpa)KCHUE

1.6

OOBSCHATH (PU3MUECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh TPUYNHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHCHHE U3
1 — 2 noruyeckux mMIaroB ¢ MOMoIIbl0 1 — 2 M3y4eHHBIX CBOICTBA

(u3nyecKkux sBICHUH, GPU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

1.8

pemiats pacy€THBIC 3a7aud B 2 — 3 IEHCTBUS, HCIIONB3Yys 3aKOHBI H
dbopMynbl, cBsi3bIBatolUEe (DU3MUECKHE BEIWYMHBI. HA OCHOBE
aHAJIM3a YCIIOBHS 33/a4M 3alMCBIBATh KPATKOE YCIOBHE, BBISBISATH
HEJOCTAaTOK JAaHHBIX JUISl pelIeHHs 3aJadd, BbIOMpaTh 3aKOHBI U
dhopmysbl, HEOOXOAMMBIEC TSl €€ PEIICHHs], TIPOBOJIUTh PACUETHI H
CpPaBHHMBATh IIOJIyUCHHOE 3HAaueHWE (PU3UYECKOW BEIMYUHBI C

HU3BE€CTHBIMU JaHHBIMHU

pacro3HaBaTb HpO6HeMLI, KOTOPBIC MOXHO PCHIUTH IMpPU IMMOMOMIU

(bHSI/I‘—IeCKI/IX MCTOOOB, HCIOJB3yA ONHUCAHWEC HCCICOOBAHMA,




1.9

BBLACIATH NPOBCPACMOC MPCATIIOJIO0KCHUEC, OLICHUBATL NPABUJIBHOCTDH

opsaaKa IpoOBEACHUA UCCIICAOBAHUA, 1CJIaTh BHIBOAbI

IPOBOANTH OIBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUN WIH
¢u3nvyeckux  CBOHCTB  Ten:  (GOpMyIHMpOBaTh  IMPOBEpsieMbIe
NPEANONIOKEHUS,, COOUpaTh YCTAaHOBKY U3  IPEUIOKEHHOTO

000pyI0BaHUS, OIIMCHIBATh XOJ] ONBITA U (HOPMYITHPOBATH BBIBOIBI

1.10

1.11

BBIIIOJIHATL HNPAMBIC HU3MCPCHHA C HCIOJIb30BAHHUEM AHAJIOTOBBIX
npuOOpoB M JAaTYMKOB (U3MYECKHX BEIUYMH, CpPaBHUBATH
pe3ynbTaThl M3MEpPEeHUuN ¢ yu€TOM 3aJlaHHOW  aOCOJIOTHOM

IIOrp€IIHOCTHU

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOH  (PU3UUECKOil
BEJIMYUHBI OT JPYroM C HCIOJIb30BAHUEM IIPSAMBIX H3MEPECHMI:
IUTAHUPOBATh HCCIIE0BaHUE, COOMPATh YCTAHOBKY U BBIIOJHSATH
U3MEpeHus, cleays INpeUIOKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOIULl U rpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM NCCICAOBAHUA

1.12

MPOBOAWTh  KOCBEHHBIE HW3MEpPEHUS  (PU3UYECKHUX  BEJIMYMUH!
IUIAHUPOBAaTh  HM3MEPEHMUS, cobupath  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, Cleaysl MPEeIOKEHHON HWHCTPYKLIUH, U BBIYUCIATH

3HA4YCHUC BCINYNHBI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu paboTe ¢

1a00paTOPHBIM 000pYy10BaHHEM

XapaKTepu30BaTh MPUHLUIBI JAEUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBIEHUM M HEOOXOIMMBbIe

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTb NPOCTLIC TEXHUYCCKUEC yCT’pOﬁCTB& N U3MCPUTCIIBHBIC
HpI/I60pLI 1o CXEeMaM U CXEMATUYIHBIM PUCYHKAM, COCTABJIATh CXCMbI
OJICKTPUYCCKUX ueneﬁ C IMOCJICAOBATCIbHBIM W IapalJICIIbHBIM
COCAMHCHHUECM JJICMCHTOB, pasjindass YCJIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKUX LIETIEeN

1.16

NPUBOJIUTh TPUMEPbl (HAXOAUTh HWHPOPMAIMIO O TMPUMEPAX)
NPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCEIHEBHOM JKM3HM JuIs oOecriedyeHus: Oe30IacHOCTH MpHU

O6paIJ_IeHI/II/I C HpI/I60paMI/I n TCXHHUYCCKHUMHU yCTpOI\/'ICTBaMI/I,




1.17

COXpPAaHCHUA 3O0POBbIA U COGHIOI[GHI/HI HOPM 3KOJIOT'MYCCKOTO

MOBEJICHUS B OKpY>KarOIIeH cpere

OCYILIECTBIATh MOUCK HMH(OpManM (U3UUECKOTr0 COACpKaHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHHUS
JIONOJTHUTEIbHBIX HMCTOYHUKOB BBIJCIATh MH(POPMALMIO, KOTOpas

SBIISICTCS IPOTHBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TMPU BBITIOJHEHUM Y4YEOHBIX 3aJaHWii HAy4YHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOro COAep:KaHMs, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu HHTepHeT; BiaaeTh HOpUEMaMH
KOHCIIEKTUPOBAHUA TEKCTa, MpeodpazoBaHus HH(pOpMaLMK U3 OTHON

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

CO3/1aBaTh COOCTBCHHBIE TMCHbMCHHBIE W  KpPAaTKUE YCTHBIC
cooOmieHus, 0000mas nHPOpMaUID W3 HECKOIBKUX HCTOYHHUKOB
(U3HYECKOTO COJCp)KAHUS, B TOM YHCJIC IMyOJMIHO IPEICTABIATH
pe3yNbTaThl IPOEKTHOM MM UCCIIEIOBATENIbCKON IEATEIBHOCTH, TIPH
9TOM TPAaMOTHO MCIIOJb30BaTh W3Y4YECHHBIM IMOHATHMHBIN armapar

Kypca (1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpeL’»eHTaHHeﬁ

IIPU BBIMOJIHEHUH Y4E€OHBIX IIPOEKTOB U MCCIEA0BaHUN (PU3NUECKUX
MIPOLIECCOB paclpesieNaTh 005 13aHHOCTH B IPYIIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMU 33Ja4aMH, CJIEAUTh 34 BBINOJHEHHEM IIJIaHa
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTb TPYIIBbl, BBICTPaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCWUCTBUE, TPOSABIASL  T'OTOBHOCTHb

paspemiath KOH()IUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble peaMeTHBIE Pe3yabTaThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pas3jiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I?,I/I‘-IeCKOG SABJICHUC

1.3

pacrio3HaBaTb IMPOABICHUC H3YUYCHHBIX (bHSHLIeCKI/IX SIBIICHUN B

OKpYyzKaromemM MUpe, B TOM YUCIIC (I)I/I3I/I‘-ICCKI/IC SABJICHUA B IIPUPOAC,




14

1.5

IIPU 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIICTATD

CYILECTBEHHBIC CBOWCTBA (MPU3HAKK) PU3UUYCCKUX SBICHHUN

ONKCHIBATh M3yUEHHbIE CBOMCTBa Tel M (PU3MUECKHE SBICHUS,
UCTONB3ysd (DU3MUYECKUE BEIUYMHBI, MPHU ONHCAHUH TMPABUIBHO
TPakTOBaThb  (DU3MYECKHIl CMBICI  MCIOJNB3YEMbIX  BEJIHYMH,
00O3HaYeHHs ¥ EAWHUIBl (U3UYECKHX BEJIMYMH, HAXOIUTh
(GbopMyIbl, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C
JIPYTUMH BETMYMHAMU, CTPOUTH IpapUKK N3y4EHHBIX 3aBUCUMOCTEH

q)HSI/I‘IGCKI/IX BCJIIMYHH

XapaKTEepPHUu3oBaTh CBOMCTBaA TCII, (1)I/I3I/ILI€CKI/I6 SBJICHUSA U ITPOLIECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU O3TOM OaBaTb CJIOBCCHYIO
(1)OpMYJ'II/IpOBKy 3dKOHa MW 3allMCbIBAThb €I0 MaTCMaTH4YCCKOC

BBIPA)KCHUE

1.6

OOBSCHATH (PU3MUECKHE MPOIIECCHI ¥ CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMii IMPaKTHKO-OPHCHTUPOBAHHOTO XapakTepa:
BBISIBJISITH ITPUYMHHO-CIICJICTBCHHBIC CBS3H, CTPOUTH OOBSICHCHHE U3
2 — 3 JOTMYECKHX IIAroB ¢ MOoMoIplo 2 — 3 U3y4EeHHBIX CBOMCTBA

(bu3NIeCKUX SIBICHUH, PU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiate pacuéTHbIe 3a71aud (OMUpAIOIIHecs Ha CHCTeMy u3 2 — 3
YpaBHEHUi), WCIONB3Yysl 3aKOHBI ¥ (DOPMYJIBI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYMHBI. HA OCHOBE aHajdW3a YCJIOBHUS 3a/lauu
3aMUChIBaTh KPATKOE YCIOBHE, BBISIBIATh HEIOCTAIONIUE WIIH
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U OPMYJIIBI, HEOOXOAMMBIE
JUTSl PEIIeHUs, MPOBOJAUTHh PAaCU€Thl M OLICHUBATh PEATTUCTUYHOCTH

MOJIYUYCHHOT O 3HAUCHUA (bI/I3I/I‘leCKOI71 BCJIIMYHHBI

pacCrio3HaBaTb Hp06J'IeMBI, KOTOPBIC MOKHO pPCHINTh TPU TTOMOIIU
(1)I/I3I/I‘I€CKI/IX MCTOAO0B, UCIIOJIB3YA OIMMCAHUEC UCCIICA0OBAHW S, BBIACIIATD
MPOBEPACMOC TIPCAIIOJIOKCHNUE, OLUCHUBATL IMPABUIIBHOCTH IIOPSAKA
MMPOBCACHHA HCCICAOBAHUA, [OCJIaTb BBIBOABI, HWHTCPIPETHPOBATH

PE3YJIbTATHL Ha6J'IIO,[[eHPIﬁ 1 OIIBITOB

MPOBOANTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUU WIH
(bU3UYECKUX CBOMCTB TEJ. CAMOCTOATEILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH XOJ| OIMBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

NPOBOJIUTH TIPU HEOOXOIUMOCTH CEpUI0 NPSAMBIX H3MEPEHUi,
OIpeIeTisisl CpeaHee 3HaueHHe H3MepseMoi BenuuuHbl (PokycHoe
paccTosiHie coOMparoliel JIMH3bI), 000CHOBBIBATh BBIOOp Crocoba

u3MepeHus (M3MEpUTEIHLHOTO Mpudopa)

MIPOBOAUTH HCCIIEOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYUH C
WCIIO0JIb30BAaHUEM MPSIMBIX U3MEPEHHI: TUIAHUPOBATH UCCIICIOBAHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (DMKCHPOBATh PE3yIbTAThl
MOJIYYCHHOUW 3aBUCUMOCTU (DPM3MUECKUX BEIMYUH B BHUJC TAOIUIU

l"pa(bI/IKOB, ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCICAOBaHNA

MPOBOAUTh  KOCBEHHBIE  H3MEpPEHUS  (PU3MYECKUX  BEJIHYHUH!
IUIAHUPOBAaTh  HM3MEPEHMUS, cobupath  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPeIIOKEHHON
WHCTPYKUMH, BBIYUCIATh 3HAYCHUE BEIMYMHBI U AHAIU3UPOBATH
MOJIyYEHHBbIE PE3yIbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

1.13

1.14

1.15

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu padboTe ¢

1abopaTopHBIM 000PYIOBAHUEM

pasiindaTb OCHOBHBLIC ITPU3HAKKU M3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOI[CJIGI;'I:
MaTtc€puajibHasd TOYKaA, a0COJIFOTHO TBépI[OC TCIO0, TOYECYHBIN
HUCTOYHHUK CBCTA, JIy4, TOHKAad JIMH3a, IJIaHCTapHad MOACIIbL aTOMa,

HYKJIOHHas MOACIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEUCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaX (U3MYECKHX SBICHUA U HEOOXOIUMBbIe

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTENbHBIX  NPUOOPOB  H
TE€XHOJIOTMYECKHUX MPOLECCOB MPHU PEUICHUH Y4eOHO-IIPaKTUYECKUX
3aj1a4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS U300paKEHHUH B IIIOCKOM

3epKajie U coOMparomiei JInH3e

1.17

NPUBOJIUTh TPUMEPbl (HAXOAUTh HH(POPMAIMIO O TMPUMEPAX)
NPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedyeHus: 0e30IacHOCTH Mpu

O6paIJ_IeHI/II/I C HpI/I60paMI/I n TCXHHUYCCKHUMHU yCTpOI\/'ICTBaMI/I,




1.18

1.19

1.20

1.21

COXpPAaHCHUA 3O0POBbIA U COGJIIOIIGHI/IH HOPM 3KOJIOT'MYCCKOTO

MOBEJICHUS B OKpY>KarOIIeH cpere

OCYIIECTBISATh MOUCK HH(OpMAIUK (U3UYECKOTO COAEPKAHUA B
cetn IHTEepHET, CaMOCTOATENHHO (HOPMYIHUPYS TOMCKOBBIN 3aIpoc,
HaxOJWUTh IIyTH OIpPEICICHHUS JOCTOBEPHOCTH  IOJIYyYEHHOUN
nH(pOpMaIMM HA OCHOBE MMEIOIIUXCS 3HAHWMA W JIOTOJHUTEIbHBIX

HCTOYHHUKOB

UCIOJb30BaTh IIPU BBIIOJHEHWU Y4YeOHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JTUTEPaTypy (PU3HUECKOro COJepKaHUs, CIIPaBOYHbIC
MaTepuaibl, pecypcsl cetd MHTepHeT;, BiIaneTs NpuéMamu
KOHCIEKTUPOBAHUSA TEKCTA, IpeoOpazoBaHus HH(POpMALIK U3 OJHON

3HAKOBOM CHCTEMEI B APYTryro

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE WH(POpPMAIMU M3 HECKOJBKHUX HCTOYHUKOB (U3HUECKOTO
CoJlepKaHusl, MyOJINYHO MPEJICTABIATh PE3YIbTaThl IPOSKTHON WU
WCCIIE0BATEIbCKON  JESTENIbBHOCTA, TP 3TOM  TI'PAMOTHO
WCIIONIb30BaTh M3y4YEHHBIH TMOHSATUHHBIA ammapar Hu3y4aeMoro
paszena (U3MKU U CONPOBOXKIATh BBICTYIUIEHHE NPE3EHTALUEN C

y‘IéTOM 0COOEHHOCTEH AyJUTOPUU CBEPCTHUKOB

IIpH BBITIOJIHCHUHA yLIC6HI:IX IMPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ (1)I/ISI/I‘I€CKI/IX
poHeCcCOB pacCIpeacCisiTh 0053aHHOCTHU B Ipynre B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajaa4dyaMH, CJICIHUTb 3a BBIIIOJJHCHUCM IIJIaHA
I[eﬁCTBHﬁ u KOPPECKTHUPOBATH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIH BKJIaad B JACATCIBHOCTHL TPYHIIbI, BBICTPANBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, pOoABJIAA TOTOBHOCTbH

paspemniath KOH()IUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC

Kon Kon

pasaeJa 3JIEeMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILIETO MHPA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

1.1

®uszuka — Hayka O INpuUpoxe. SIBieHUs NpUPOIBL.
Dusnyeckue ABICHHUS. MEXAHUYECKUE, TEIUIOBBIE,

QJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@usnueckue BeMUUMHBL M3MepeHue Qu3MUECKHUX
BenuuuH. ®usndeckue npudopsl. IlorpemHoctsh

n3MepeHuil. MexayHapoiHasi CUCTeMa €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAy4HBIN METOJ] MO3HAHUS: HAOIIOJCHUE,
MIOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIJBUKEHUE TUIIOTES,
OKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHECHUE

Ha0II01aEMOTO SIBIIEHUS
Onucanve pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTuueckue padbOTHI:

H#H#HPar###113Meperne paccTosHUI.
#H##Par###3mepenue 00bEéMa XKUJIKOCTU U TBEPIIOTO
Tena.

###Par##Onpenenenue pa3MepoB MaJIbIX Tell.
H#HHHPar###13mMepene  Temrepatypbl IpU  HOMOIIU

AKHUJIKOCTHOTO TEPMOMETpPA U 1aTUYUKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

###Par#H#CTpoeHre BellecTBa: aTOMbI U MOJIEKYJIBI,
ux pasMmepsl. ONbITHI, JOKa3bIBAIOUIUE IUCKPETHOE

CTPOCHHUE BCIICCTBA

2.2

###Par###/[Biwkenne  dactuir  BemiecTBa.  CBs3b
CKOPOCTH  JBWXXEHHUSI YacTHUIl C TeMIepaTypoil.

BbpoynoBckoe neuxenue, nupdysus

2.3

B3aHMOJIGﬁCTBHe YacCTHUI BEUIECTBA. IPUTIKCHUC U

OTTAJIKUBAHHUC




#H##Par#H# ArperatHoie COCTOSIHUS BEIIECTBA!

CTPOCHHE rasos, JKAJIKOCTEH u TBEPABIX
24 (kpucrayuinyeckux)  Ted.  B3auMocBA3p  MEXIY
CBOMCTBAMHM  BEIIECTB B  Pa3HBIX  arperaTtHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
##H#Par###Onenka quaMerpa aToMa METOI0M PSIOB (C
UCIIOJIb30BaHUEM (OTOrpadHii).
2.6 #HHPar###OneITel 0 HAONIONEHUIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
H#HAHPar###ONbITEL 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIAPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPaBHOMEPHOE JABM)KEHUE
###Par#H#Cropocts.  CpenHsii  CKOpOCTb  IIPH
3.2 HEPAaBHOMEPHOM JBM)KEHHMH. Pacuér myru um BpeMeHHU
JIBUKECHUS
SIBnenue nHepuuu. 3aKoH MHepUUU. B3aumopeiicteue
3.3 TeN KaK MPUYMHA U3MEHEHUS CKOPOCTH JABM)KEHHUS TEIl.
Macca kak Mepa UHEpPTHOCTH Teja
3.4 ###Par#H# lnotHocTh BemecTBa. CBA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOUIbIO AUHAMOMETPA
3.7 H#eHPar### SIBnenue tarorenus u cuia tskectd. Cuia
' TSOKECTH Ha JpyTux 1uiaHetax. Bec Tena. HeBecomocTh
38 Cuna tpenusi. TpeHue CKOJIBXKEHUS U TPEHHUE MOKOA.
' TpeHue B IpUpoie U TEXHUKE
39 H#HHHPar###Crioxkenne cujl, HaNpaBJICHHBIX MO OJHOU
' npsiMoil. PaBHOAEMCTBY OIS CUIT
3.10 [TpakTuueckue paboTHI:




3.11

3.12

OmpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBYKCHHUS
(mapuka B KHAKOCTH, MOJEIH DICKTPUYECKOTO
aBToMOOWIs M Tak nanee). OmnpeneneHue cpeaHen
CKOPOCTH CKONBKCHHUsl OpycKa WIM IIapuKa o
HAaKJIOHHOW 1Iockoctu. OrmpeneneHue IUIOTHOCTH
tBEpmoro  Tena.  ONBITBL,  JAEMOHCTPUPYIOIIUE
3aBUCHMOCTH PacTsKeHus (eopMaIiim) IpyKHHbI OT
HPWIOKEHHOW Cuiibl. ONBITHL, JIEMOHCTPHPYIOIIHE
3aBUCHMOCTH CHJIbI TPEHHSI CKOJILKEHHS OT Beca Tea u

XapakTepa COoIpruKaCaroInxcs HOBerHOCTeﬁ

dusnuecKue BICHNS B IPUPOJE. IPUMEPHI JBHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM U HEXKUBOW IIPUPOJE,

JICUCTBHUE CUIIBI TPCHUA B IIPUPOJAC U TCXHUKE

Texuuueckue YCTpOﬁCTBa: JUHAMOMCTD, NOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro temna. CrocoObl YMEHBUIEHUS U
YBEJIMYEHUS 1aBICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

[Tepenaya naBneHus TBEPABIMU TEIAMH, KUAKOCTIMH U

razamu. 3akoH Ilackams. [IlHeBMaTHUeCKUE MAITMHEI

3aBUCHUMOCTh JaBJICHUS OJKUIAKOCTH OT TIyOWHBI.
IMuppocraTudeckuit rapasokc. CooOmaromnuecs

COCYybI. FI/II[paBJ'II/I‘leCKI/IC MCXAaHU3MBbI

AtMochepa 3emin u  aTMOcepHOE JaBICHHE.
[IpuyuHBl  CymIecTBOBaHMS BO3AYITHOM  0O0OJOUYKH
3emun. OmnsIT Toppuuennu. 3aBUCHUMOCTh
aTMOC(EpHOr0 JaBJICHHUS OT BBICOTHI HAJ YPOBHEM
MOopst

Nsmepenne armocheprnoro nasnenus. [Ipubopsr mis
U3MepeHus aTMOC(HEepHOTo JaBICHUS

JlelicTBrE KUIKOCTH W rasa Ha IOIPYKEHHOE B HUX
Teno. BerTankuBaromias (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[TpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Tejda B BOJE OT
00b€Ma TOrpyXKEHHOW B JKUIKOCTh YaCTH Tela.
OnpeneneHrue BBITAIIKUBAIOUIECH CHIIbI, JEHCTBYIOIICH
Ha TeJlo, MNOrpyxkEéHHoe B JKUIKOCTh. IIpoBepka
HE3aBHUCUMOCTHU BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIICH
Ha TEII0 B JKUJIKOCTH, OT Macchl Tena. OIBITH,
JICMOHCTPHUPYIOIINE 3aBUCUMOCTb  BBITAJKUBAIOIIEH
CHUJIBI, JCHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BbEMaA
MOTPY>KEHHOU B AKUIKOCTh YACTHU T€Ja U OT INIOTHOCTH
)kuakoctu.  KoHcTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBaHUE JIOJKM M  ompeneneHue  eé

TPy30I0IbEMHOCTH

4.10

du3nyeckue SIBJICHUA B IpUpoac: BJIMSAHHUC
aTMOC(i)epHOFO JaBJICHUA  Ha JKUBOH OpraHusmMm,

IJIaBaHUE PBIO

411

TexHudeckue yCTpoOMCTBA: COOOLIAIOIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJIA, T'MIPABIMYECKUH Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHndeckass MOIITHOCTE

53 [IpocThie MeXaHW3MBI. pbIYar, OJIOK, HaKJIOHHAS

' MI0CKOCTh. [IpaBusio paBHOBecHs phlyara

5.4 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JIoKy
«3omotoe  mpaBwio»  MmexaHukd. Koadduument

55 IIOJIC3HOIO  JACUCTBHUSI  MEXaHH3MOB. [IpocTtoie
MEXaHW3MBbI B OBITY U TEXHHKE

5.6 [ToreHmanpHast SHEPTUM TeJA, MOJHITOTO Hal 3eMIIEN

5.7 Kunernueckast sneprus

58 [TomHast mexaHudeckasi YHEPrus. 3aKOH U3MEHEHHUS U

COXpPaHCHUMA MEXaHHUYeCKOI OHEPTIUn




5.9

5.10

[TpakTuyeckue pabOTHI:

###Par###Onpenencaue pabOTHl CHUJIIBI TPEHHUS IPHU
PaBHOMEPHOM [IBUKCHHUU TeJa IO TOPU3OHTAIBHON
noBepxHOCTU. MccnenoBanue ycioBUH paBHOBECHUS
ppuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/IC 3dKOHa COXpAaHCHHA MEXaHU4YeCKOM OHEPIrun

®dusnyeckue SIBICHUA B npupoae. pwrlyaru B TeEJIC

YCJI0BCKa

5.11

8 KJIACC

Kon Kon
pasaena JJIEeMEHTA

TexHudeckne yCTpOMCTBA. pblyar, IIOJBHKHBIA U
HETOABMKHBIN OJIOKH, HAKJIIOHHAS IUIOCKOCTh, ITPOCTHIE

MEXaHU3MBI B OBITY

[IpoBepsiemble Y1€eMEHTHI COAEPKAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHbIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETUUECKOMN
TEOpUU CTPOEHHUs BemecTBa. Macca U pa3Mepsl
MoJieKyJd. OmbITEl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHCKYHﬂpHOKHHeTquCKOﬁ TCOpHUU

Mogaenu TBEPAOro, JKUAKOIO U ra3000pa3HOro
cocTosiHUH BemecTBa. Kpucrammdeckue u amopdHsle
Tena

OOBsicHeHHE CBOICTB Ia30B, )KUJAKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIO)KCHUH MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMauuBaHue 1 KalMWJUIAPHBIC SIBJICHUA

TemnnoBoe pacHIMpeHne U cKaThe

6.6

Temnepatypa. CBsa3b TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOI'O IBHUXXCHUA YaCTHUIL




BuyTtpeHnHss JHEPIUsl. Criocobbl  U3MEHEHUs

6.7 BHYTPEHHEH DHEPrUM. TEIUIONEpeaadya U COBEPIICHUE
padoThl
6.8 Buner TEIUIONEPEIaun: TEIUIOIPOBOAHOCTD,
' KOHBEKIIMsI, U3]Iy4EeHUE
KomnyectBo  Temnorel. YienbHas  TEIUIOEMKOCTH
6.9
BELIECTBA
TemmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHne u  OTBEpAEBaHHME  KPUCTAJUIMUECKUX
. BEUICCTB. Y J€/IbHAS TEIUIOTA IUIABICHUS
[TapooOpazoBanne u  KoHAeHcauusi. Vcmapenue.
6.12 Kunenme. VYaenbHas Termiora mapooOpa3oBaHUs.
. 3aBUCHUMOCTh TeMIepaTypbl KUIIEHUS OT aTMOC(HEPHOT0
JIaBJICHUS
6.13 BrnaxHocTs BO3ayXxa
6.14 OHeprust TOIUIMBA. Y 1eJIbHAs TEIIOTa CrOpaHus
[Tpuniuner  paboTel  TerioBbix aurarenen  KIIJI
6.15 TEIIOBOIO JIBUTaTeNs. TerIoBble JBUraTeau U 3alluTa
OKPYXKaIOIIEH Cpebl
3aKOH COXpaHEHHs] M TMpPEBpallleHuss DHEPruu B
6.16
TEIUIOBBIX ITpolLeccax
[TpakTyeckue paboOTHI:
H#HAH#Par###ONBITHL 10 OOHApPY)KEHUIO JEUCTBUS CHII
MOJIEKYJISIPHOTO MPUTSIKEHHUS.
HHHPar###ONBITEL 10 BBIPALMBAHUIO  KPHCTAJJIOB
6.17 IIOBapEHHO COJIM UJIM caxapa.

#HHPar###OneITEI IO HAOMIONEHHIO  TEILIOBOTO
paciIipeHust ra3oB, >KUJIKOCTeH U TBEPBIX TEJI.
#H#Par###Onpeienenue qaBieHus BO3ayxa B OajuioHe

HITpUIIA.




HAHPar###ONbITEl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh
JIaBJICHUS BO3JyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKICHHA.

###Par##1 [posepka TUIIOTE3bI JIMHENHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  KHIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTypHhl.
###Par###HaOmonenne  WM3MEHEHUsT  BHYTPCHHEH
SHEPruM Tella B pe3yJbTaTe TEIUIOoNepeaadn U padoThl
BHEIIHUX CHUJI.

###Par### ccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIITMBAHUH XOJIOJTHOM M TOPSIYCH BOJIBI.
#HH#Par###OnpeneneHue KOJINUECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEINIOOOMEHE C HarpeThIM
METaJUTHYECKUM ITUITHHIPOM.

###Par#H##Onpenenenne  yAenbHOM — TEMIOEMKOCTH
BEIIIECTBA.

#H##Par###ccnenoBanue mpoiiecca UCIIapeHuUs.
###Par###OnpenencHue OTHOCHTEIBHON BIIAXKHOCTH
BO3/TyXa.

###Par##OnpeneneHme YAEIBbHOU TEIJIOTHI

IJIaBJICHUA JIbAA.

6.18

6.19

®duznueckne SBIEHUS B MPUPOJE. MOBEPXHOCTHOE
HaTsDKEHWE W KaNmWUISIPHBIE SIBIICHUS B TPHPOJE,
KpUCTAJUTBI B IpHUpoe, nznydenre CollHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE Opusbl; 00pa3oBaHHE pOCHI,

TyMaHa, UHCA, CHCTa.

TexHnueckne yCTpONCTBA. KaNWLIAPBI, INPUMEPHI
MCIIOJIb30BaHUs KPUCTAIJIOB, JKUIAKOCTHBII TEPMOMETP,
JTaT4YUK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCIIb BHYTPCHHET'O CIrOpaHu.

DJIEKTPUYECKUE U MATHUTHBIE SABJIEHUA

7.1

3J'ICKTpI/I3aI_II/ISI TCII. I[Ba poaa SJICKTPUUICCKUX 3apsa10B




B3aumopneiictBue 3apsbkeHHBIX Teln. 3akoH Kysona

7.2 (3aBHCHMOCTD CHJIBI B3aMMOJICHCTBHS 3apPSDKEHHBIX TEJ
OT BEJIMYMHBI 3aPSIJIOB M PACCTOSIHHUS MEXKTy TEJIaMH)
DJIEKTPUYECKOE noJe. Hanpsoxénnoctb

7.3 anekTpudyeckoro mois. llpuHnun —cyneprno3unuu
AJIEKTPUYCCKUX T0JIeH (Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaioB. DJIEMEHTAPHbIN

7.4 anekTpuueckuid 3apsan. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHs SIEKTPHUUECKOro 3apsiia
DJeKTpUYECKUA  TOK. YCIOBUS  CYIIECTBOBaHUS

7.6
AIEKTPUYECKOTO TOKa. MICTOYHMKHM OCTOSTHHOTO TOKA
HevicTBus 3IIEKTPAYECKOTO TOKa (rerutoBoe,

7.7 XUMHYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KUAKOCTSX U Tazax
Onektpuyeckass uenb. Cuna TOKa. DJIEKTPUUYECKOE

7.8
HaTpsDKEHUE
CornpotuBieHne MPOBOIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yyacTKa LenH
[TocnenoBarenpbHOe W TMapaliebHOE COCIUHEHHE

7.11
MTPOBOJIHUKOB
PaGora ¥ MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH

7.12
Jxoyinst — Jlenna
DJeKTpuYecKre Ienu U MOTPeOUTENH SIEKTPUUECKOM

7.13
sHepruu B ObITy. KOopoTKkoe 3aMbIkaHme
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnoje. MarHutHoe mojie 3eMJIM M €ro

7.15
3HAYEHME IS )KM3HU Ha 3emuie
OneiT Opcrena. MarHuTHoe TOJIE SJIEKTPUUYECKOTO

7.16

TOKa. HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHUKE




7.17

7.18

7.19

7.20

JlelicTBE MAarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEh MOCTOSIHHOTO TOKa. Vcrons3oBaHue
AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX WM HA

TpaHCIOpTe

OnbiTel  ®apanes. SIBieHUE  AIEKTPOMArHUTHOMU

nHaykuuu. [Ipasuno Jlenna

DJeKTporenepaTop. Crioco0sl HOJTyYeHUS
AIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHECPIUun

[TpakTrueckue pabOThI:

OMnbITHI 10 HAOTIOICHUIO JIEKTPU3AIMHN TEJT UHTYKIIUEH
Y TIPU CONPUKOCHOBEHHH.

UccnenoBanue neUCTBUS BJIEKTPUUECKOIO TIOJISI Ha
MPOBOJHUKHU U JTUAJICKTPUKHU.

COopka W mpoBepka pabOThI AIEKTPUUICCKOU IETH
IMOCTOSIHHOTO TOKA.

W3mepenue u peryJnpoBaHue CUIIbl TOKA.

N3mepenue u peryjJnpoBaHue HAIIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, HIYIIETO
yepe3 PpEe3UCTOp, OT COMPOTHBJICHHUS PE3UCTOpa W
HaIpSKEHUsI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTHBI, TIJTOMIATU TTOTIEPEYHOTO CEYSHHS U MaTepHalia.
[IpoBepka mpaBUia CJIOXKEHUS HANPSDKCHUN TIpU
MOCJIEIOBATEIbHOM COEAUHEHUU [JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia ajsi CUIbI TOKA MPU NapajljIeIbHOM
coeMHEHUH  pe3uctopoB. OmpeneneHue pabOTHI
IMEKTPUYECKOTO TOKA, HIYIIETO dYepe3 PE3UCTOp.
OnpeneneHue MOIIHOCTA — AJIEKTPUYECKOTO  TOKa,
BBIJIEIsIEMOi Ha pE3UCTOpE. HccnegoBanue
3aBUCHUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIOUKYy, OT

HanpsbkeHus Ha Hell. Onpenenenue KIIJI narpeBatess.




HccnegoBanue MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHUTHOTO MOJIA
MMOCTOSIHHBIX MAarHUTOB TPU WX OOBEIUHEHUU W
pasaenenuu. MccienoBanue neiCTBUS SJIEKTPUIECKOTO
TOKa Ha MAarHUTHYIO CTPEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI
B3aUMOJICCTBUS KaTYIIKH C TOKOM W MarHUTa OT CUJIbI
TOKa W HampaBJieHHs TOKa B Karywke. M3ydenue
JICUCTBUSI MarHUTHOI'O MOJs Ha MPOBOJHUK C TOKOM.
KonctpyupoBanue u H3y4YCHHE paboThI
BIIEKTPOJBUTATENS. H3mepenne KITA
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  ONBITHI  TIO
HCCIICTOBAHUIO SIBIICHHS 3IEKTPOMATHUTHOMU
WHAYKIUU: HCCIEAOBAaHUE HM3MEHEHUW 3HAYCHHS U

HaIlpaBJICHHUA UHAYKIIUOHHOT'O TOKa

®dwusuveckue SBICHUS B MPUPOIC. DIICKTPUICCKUE
SBIICHUS B  arMocdepe, IJIEKTPUYSCTBO  IKUBBIX
7.21 OpraHM3MOB, MAarHUTHOE T0JIe 3eMITH, JIpeiid MOIFOCOB,
POJTE MATHUTHOTO TIOJIST JIJIS )KU3HU HA 3eMJIe, TIOJIIPHOE

CHUSIHUC

TexHu4ecKknue yCTpOMCTBA: IEKTPOCKOII, aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUHK NIEKTPUUECKON JHEPIHH,

SJICKTPOOCBECTHUTCIILHBIC HpI/I60pr, HarpeBaTcCJIbHbIC

7.22
3JIEKTPOIPHOOPHI (mpumepsl), DIIEKTPUYECKUE
HpeHOXPaHHTeHI/I, 3J'I€KTpOMarHI/IT, 3HeKTpOHBI/IFaTeJ'H)
HOCTOSTHHOT'O TOKA, TEHEPATOP IIOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
ITpoBepseMbIE 2IEMEHTBI COAEPKAHMS
pasnena HIIEMEHTa

8 MEXAHUYECKUE ABJIEHWA



Mexanndeckoe JBHKEHHE. MarepuanbHas TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE
###Par###HepaBHOMepHOE MPSMOJIMHEHHOE
8.4 neikenue. CpeiHssi ¥ MTHOBEHHAsi CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEHHOE — MpSIMOJIMHEHHOE
' JIBUKCHHE
8.6 #H#Par###Ceo0o1H0e nanenue. OnplTel [ammes
###HPar####PaBHOMepHOE IBM)KEHHE IO OKPYXHOCTH.
8.7 Ilepuon u yacrora obpamenus. Jluneiitnas u yriosas
ckopoctu. LleHTpocTpeMuTensHOE YCKOpEHUE
8.8 ITepBerii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HproToHa
8.11 #A#Par###1 [puHun cynepno3uiuuy Cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#A#Par###Cunia TpeHus: cuila TPEHUs CKOJIbXKEHHS,
813 CHUJIa TPEHUS MOKOS, IPYTHe BUIbI TPEHUS
8.14 #H#Par###Cuna  TsHKeCTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHUe CBOOOIHOTO MaIeHUs
8.15 JBuxenne miaHer Bokpyr Connma.  [lepBas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh U neperpy3ku
816 PaBHOBecue MaTepuanbHOW  TOUKH. AOCOJIOTHO
' TBEPAOE TEIIO
###Par###PaBHOBecHe TBEPIOTO Teja ¢ 3aKperIEHHOM
847 OChI0 BpanieHusi. MomeHT cuitbl. LIeHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue nuMmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 #H#Par###PeakTHBHOE IBHKEHNE
8.21 Mexanudeckas paboTa U MOIITHOCTh




8.22

8.23

Pabora cun TspkecTH, ympyroctd, TpeHus. CBs3b
SHEPIrUU U paboThl

HOTCHHI/IaHBHaﬂ OHEprus TEjla, IOAHATOrO Haxa

MOBEPXHOCTHIO 3eMIIU

8.24

IToTeHumanbHas YHEPIUs CKATOU MPYKUHBI

8.25

8.26

8.27

###Par#H#Kunernueckass  sHeprud. Teopema o

KUHETHYECKOW DHEPTUU
#H##Par###3akoH coxpaHeHUsS MEXaHUYECKOU SHEPTUH

[TpakTuueckue padbOTHI:

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUsl Opycka
WIA JBUWKCHUS [IapUKa IO HAKIOHHON IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Teja Mpu PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPU
PaBHOYCKOPEHHOM  JIBWKCHWH  0e3  HadalbHOM
CKOPOCTH.

[IpoBepka THMOTE3BI: €CIH TPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4allbHOM CKOPOCTH MYTH OTHOCSATCS
KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IPOMEXKYTKH BPEMEHU OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUTBI TPEHUs
CKOJIKEHUS OT CHUJIbl HOPMAJbHOTO JaBJICHUS.
Onpenenennie kodPUIIMEHTa TPEHUS CKOJIBKCHHUS.
Omnpenenenue XECTKOCTH NpPYXuHBL. OnpeneneHue
paboThI CHIIBI TPEHHS TPH PaBHOMEPHOM JIBIKEHUH
TeJa [0 TOPU30HTANIBHOM MoBepxHOCTH. OmpeaeneHue
paboTBl CHIIBI YIOPYTOCTH TpPU TOABEME Tpy3a C
UCTIOJIb30BAHUEM  HEMOJBM)KHOTO U HOJBHXKHOTO

OJIOKOB

8.28

du3nueckue IBICHUS B IpUPOJC: IIPHUIUBLI U OTJIUBHI,
JABMKCHUC INIIIAHCT ConHeuHOMI CUCTCMbI, PCAKTUBHOC

JABMKXCHHE )XHUBBIX OPTraHU3MOB

8.29

TexHuueckne yCTpPOMCTBA: CHUIAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOSIHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI
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9.1

KoneobarensHoe JIBUYKEHUE, OCHOBHEBIE
XapaKTEPUCTUKUA  KOJICOAHWW: TEPHOJ, YacToTa,

aMIUTATY/a

9.2

MaremMatnueckuii M IPYKHUHHBIA  MasTHUKH.
IIpeBpamienne  sHepruM  IpuU  KOJIeOATEIHHOM

IBIDKCHAU

9.3

9.4

9.5

3aryxatomue kKonebaHus. BeiHyXkaeHHbIE KOieOaHMs.

Pe3onanc

Mexanandeckue BOaHBL CBOMCTBA MEXaHHMYSCKHX
BoiH. IIpomosbHble M momnepedyHsle BOJHBL. JlIMHA
BOJIHEI H CKOpPOCTH e€  pacrnpocTpaHCHHUS.
Mexanudeckre BOJIHBI B TBEPAOM TeJie, CEHCMUYECKUE

BOJIHBI

3Byk. [')poMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

Wn¢pa3Byk u yabTpa3Byk

9.7

[IpakTuueckue padbOTHI:

Omnpenenenue 4YacToThl W Iepuoja  KoseGaHun
MaTEeMaTUYECKOTr0 MasiTHUKA.

Omnpenenenue 4YacToThl W Iepuoja  KosebaHuH
MPYKUHHOTO MassTHUKA

HccnenoBanue 3aBUCHMOCTH Tepuoja KoJjeOaHHi
MOJIBEIIEHHOT0 K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Tepuoja KoJjeOaHHi
MPYKUHHOTO MasTHHKAa OT Macchl Ipysa. lIpoBepka
HE3aBUCUMOCTH  TepHoja  KoiebaHuil  rpysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTU
npyxuHel. V3MepeHune  ycKOpeHHss  CBOOOJHOTO

HaJacHUs

9.8

dOu3nueckue SBICHUS B Ipupoae: BOCOPUITUE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMH4YecKue BOJIHBI,

IIYHaMH, X0

9.9

TexHu4eckne yCTpPOWCTBA: 3XOJOT, HCIIOIb30BAHHE

yIABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMArHUTHBIE BOJHBI.
' CBOIiCTBA JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.
' BoaHOBEIE CBOMCTBA CBETa
[TpakTudeckue padbOTHI:
104 N3yuenne CBOWCTB JJEKTPOMAarHUTHBIX BOJH C
MOMOIIIEI0 MOOUITBHOTO Tene(oHa
dusnyeckue SBICHUS B TPHPOJC. OHUOIOTUYECKOE
10.5 NEeUCTBUE BUIMMOTO, YIbTPa(HOIETOBOTO u
PEHTT€HOBCKOIO U3Jy4eHUI
10.6 TexHuueckue yCTpOMiCTBA: HCIIOIb30BaHueE
' AJIEKTPOMATrHUTHBIX BOJIH JJISI COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
111 JIyueBas monens cBera. MIcTOUHHMKY cBETa
11.2 [IpsamosinHENHOE PacIpOCTPAaHEHHUE CBETA
113 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTPaKCHHUSI CBETA
114 [Tpemomiienne cBeTa. 3aKOH TMPEIIOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETa
115 JInnza. Xop srydelt B 1MH3e
116 OnTuueckas cuctema ¢oroamnmnapara, MUKPOCKONa U
11 ' TEJIECKOIIa
117 'maz kak onTudeckas cucreMa. bBimM3opykocTs U
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B ciekTp. OnbiThl HproTOHA.
' CrnoxeHue CIeKTpaIbHBIX IIBETOB. Jlucepcus cBeTa
[TpakTudeckue paboOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yriia
11.9 OTpaXEHMsI CBETOBOTO JIy4ya OT yIJia MaJIeHUusl.
###Par#H#13yuenne XapakTepUCTHK M300pa’keHuUs
peaMeTa B IIIOCKOM 3epKalle.
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#H#Par###ccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUSI CBETOBOIO Jy4da OT YIjla HaJeHus Ha
IPaHULE «BO3YX — CTEKIIO.

###Par### lonyyeHne W300paKEHUH C TTOMOIIBIO
coOuparoIIeii JTUH3BIL.

#H##Par###Onpeneneaue (QOKYCHOTO pacCTOSHUSA U
ONTUYECKOH CHUJIBI COOMpPAIOIIEH TUH3BI.
H#HH#Par###OnbITEI IO pa3joKEHUIO OeJoro cBeTa B
CIEKTP.

H#HHAPar###OnbITHl 0 BOCIPHATHIO 1IBETA MPEAMETOB

npy UX HaOJIIOICEHUH Yepe3 BETOBbIC (DUIBTPHI

dusuueckue sBICHUS B pupoje: 3atMenus CoaHua u

11.10 JlyHsbl, 1IBeTa Tel, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBeT HEOa, pedpaxius, pagyra, MUPax)
11 TexHudyeckne  yCTpOMCTBA: OYKH, [IEPUCKOII,
' dboToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA
121 Oneitel Pesepdopna u mmanerapHass MOJAENIb aToOMa.
' Mogaens atoma bopa
122 Hcnyckanue u noriomnieHue cBera aToMoM. KBaHTHI.
' JInnenyaTele CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Ctpoenue aromHoro siapa. HyknmonHas wmojaens
' aTOMHOTrO sipa. M3oTonsl
125 PannoaktuBHble npeBpaunienus. [lepuon nomypacnana
' ATOMHBIX SITIEP
126 S nepHble peakunu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MacCOBOTO YHUCEI
DHeprusi CBsI3W aTOMHBIX sifep. CBsA3b MacChl H
12.7
SHEPTUU
128 Peakunun cunteza u genenust sgep. McrouHuku
' sHeprun CoJHIa U 3BE3]T
12.9 SAnepnas osHepretuka. JlelicTBuE paaMOAKTUBHBIX

H3le‘leHHI>i Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue pabOTHI:

HaOntoneHne CIUIOMIHBIX M JIMHEHUYaTBIX CIEKTPOB
U3ITy4YEHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIUU YaCTHULIbI
110 TOPMO3HOMY ITyTH (110 (hoTorpadusiM).

M3mepenue painoakTUBHOTO (poHa

@dusuyecKue SBIEHUS B IPUPOJE. €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
paZMOaKTUBHOE W3JIy4YE€HUE INPUPOAHBIX MHHEPAJIOB,
JIEUCTBUE DPAJMOAKTUBHBIX W3JIy4YE€HUH Ha OpPraHu3M

YCJIIOBCKA

TexHuueckue YCTpOﬁCTBa: CIICKTPOCKOII,

WHJVBHIyaJIbHBINA TO3UMETp, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kon
NMpoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K NPEeAMETHBIM pe3yJbTaTam
0a30BOro ypOBHSI 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOM
NPorpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe ®PT'OC

[lonumanue ponu (GU3MKM B  HAyYHOM  KapTHUHE  MHPa,
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U U II0O3HABAEMOCTH SBJICHUI MPUPO/IBI, O POJIK SIKCIIEPUMEHTA B
¢usuke, o cucremooOpasymomeid ponu (U3UKH B PA3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOruil, 00 5SBOJIOIUU
(U3HYECKUX 3HAHWKA W UX POJH B IEJIOCTHON €CTeCTBEHHOHAYJHOM
KapTUHE MHpa, O BKIAJE€ POCCUUCKHX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHus O BUjaax Martepud (BEIIECTBO W MOJE), O JBHKCHUU Kak
crocobe CyIIecTBOBAaHHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEILECTBA, O (U3UYECKON CYUIHOCTH SIBICHHM
npuponbl  (MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3lH4yarh SIBICHHSA IO OIHCAHUIO UX
XapaKTepHBIX CBOMCTB W HAa OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (U3UYECKOE SIBIEHUE; YMEHHE paclo3HaBaTh MNPOSIBICHUE
M3Y4YEHHBIX (PU3MUYECKUX SIBJICHUI B OKpPYKaIOIEM MHpE, BbLAEIASA

UX CYIECTBEHHbBIC CBOWCTBA (MPU3HAKH)

Bnagenue ocHoBaMM MOHSATHUHWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCTOJNB30BaHUE UX JIJIS pelleHHus y4eOHBIX 3ajad,
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS W

MPpOLECChI, UCIIOJIb3Yd q)YH)IaMeHTaJ'IBHLIC N OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HN3YYCHHBIC CBOMCTBA T€l U (I)I/I3I/I‘{CCKI/IC

ABJICHUA, UCIIOJIB3Ys (1)I/I3I/I'-IGCKI/IG BEINYHNHBI

Brnanenne ocHOBaMHM METOJOB HAyYHOTO TIO3HAHUA C YYETOM
cOOIOICHUS TTPaBUII 0€30IaCHOTO TPyJa: HaOMoieHne (PU3NUECKUX

SIBJICHUU




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 TaHHOTrO Habopa 000pyAOBaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0
OTIBITA U 3aIMCHIBATH €T0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOIHI,
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEPEHUH (U3NUECKUX
BEJIMYUH. YMEHHUE IUIAHUPOBATH M3MEPEHUS, CaMOCTOSATEIBHO
coOMpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY IO HMHCTPYKLUH,
BBIYUCIIAITh 3HAYECHHE BEJIMYMHBI W AHAIM3UPOBATH I10JYYCHHBIE
pe3ysnbTaTtel ¢ Y4E€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJbTaTOB
U3MEPECHUH;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAJIBHBIX MCCIEAOBAaHUMN;
CaMOCTOSITENIHO COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY H
IIPOBOAUTH  HCCIENOBAHWUE TI0  WHCTPYKLMH, IPEACTABIATH
MIOJIyYE€HHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIUYMH B BUJAE TAOJIUL U
rpaduKOB, YYUTBIBaTh IOTPEIIHOCTH, JIeJaTh BBIBOJABI IO

pe3ysbTaTtaM UCCeA0BaHUS

[lonumaHue  XapakTepHBIX CBOWCTB  (DM3MYECKHX  MOAETeH
(mMarepuasbHas TOYKa, aOCOIIOTHO TBEPJOE TENO, MOJICIU CTPOCHUSI
ra3oB, XKUJAKOCTEH M TBEPABIX Tell, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHAsi MOJICJIb aTOMHOT'O sjpa) U YMECHHUE NMPHUMEHSATh UX UIS

00BsICHEHUS (PU3UUECKUX TIPOIIECCOB

YMmenue oObsACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE€ CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATh IPUYNHHO-CIIEICTBEHHBIE CBS3HU
U CTPOUTH OOBSICHEHHE C ONOpOoH Ha M3Y4YCHHBIE CBOMCTBa
¢bu3nueckux SBJICHUM, (U3MUYECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJIEIN

YMenue pemath pacuétHbie 3amaun (Ha 06ase 2 — 3 ypaBHEHHH),
UCTIONIB3YS 3aKOHBI M (OpMyJsbl, CBs3bIBAalOUIME (U3UUECKHUE
BCJIMYMHBI, B 4YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHEC 3ajdayiH,
BBISBIISITH HEJOCTAIOLINE JaHHbBIC, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOMMBIE [UIs €€ PEIICHHUS, UCTIOJIb30BATh CIIPABOYHBIC TAaHHBIE,
NPOBOANUTH PAacyYEThl M OLEHHBATh PEATHCTHYHOCTH ITOJyYEHHOTO
3HaYeHMs (PU3NIECKON BEIIMUMHBI, YMEHHUE OMPEACIIATh PAa3MEPHOCTh

(1)I/I3I/I‘-ICCKOI\/'I BCJIIMYHNHBI, HOJ'Iy‘-IGHHOfI Ipu pCHICHUUA 3aJ1a4n




YMeHHne XapakTepu3oBaTh MPUHLHUIBI JEUCTBHUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIE OBITOBBIX MPUOOPOB, M MPOMBIIIEHHBIX
TEXHOJIOTMUECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIOIb3YS 3HAHUS O
CBOMCTBaxX (DU3MYECKUX SIBICHUH U HEOOXOAMMBbIE (PHU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCEIHEBHOM JKM3HM s oOecriedeHHss O€30MacHOCTH  IpU
oOpamieHUH ¢  OBITOBBIMH  NPUOOpPaMU U TEXHHUUYECKUMH
YCTPOWCTBAMHM, COXpPAHEHUS 3JO0POBbS M COOJIIOACHUS HOPM
9KOJIOTMYECKOro IIOBEIEHHS B OKpYyKalolleil cpene; MOHMMaHHE
HEOOXOMMOCTH NMPUMEHEHHS JOCTH)KEHUH (PU3MKH M TEXHOJIOTHA

IJId paqMOHAJIbBHOT'O IMMPUPOA0IIOJIb30BaHUA

11

OmnbIT momcka, MpeoOpa3oBaHUs W TPEACTaBICHUS HH(OpMAINH
(U3MYECKOr0 COAEp)KaHUS C HUCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUIl; yMEHHE OLIEHUBATh JIOCTOBEPHOCTh
MOJy4YeHHOM HMH(pOpPMAallMd HAa OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB;, YMEHHE HCIIOJIb30BaTh IpHU
BBINOJIHEHUH YYEOHBIX 33aJaHUi HAyYHO-TIOMYJISIPHYIO JHUTEPATYpy
(U3NIECKOTO CONlepIKaHMs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI CETH
WntepHer; BnageHue 0a30BBIMHM HaBBIKAMU  NPEOOpa3oBaHMS
nH(pOpMallMi U3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYIyl0; YMEHUE
co3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE W YCTHBIE COOOLICHHS Ha

OCHOBC I/IH(l)OpMaIII/II/I U3 HECKOJIBKHUX NCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
1O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. (CucreMa oOTcuéTa.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE ABMkeHHUE. Cpenussa ckopocTs. PopMyia i
1.2 BBIYKCJICHUS CpeHer ckopocTu: V = Sft
PaBHOMEpHOE NMPAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJAUHATHI TENA OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKECHHUS .
13 xX(#)=x,+vt
I'padyku 3aBUCUMOCTH OT BPEMEHH MAJIsl MPOEKUHUU CKOPOCTH, IMPOEKLUU
NepeMeleHusl, MyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSMOJUHEHHOM
JBUKCHUH
3aBUCHUMOCTb KOOPAMHATBHI T€jJa OT BPEMEHM B Cllydae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO IBUKECHHUS
2
Sl =vg, = f+ay+ %
@opmyael AJI1 OPOEKIHMH NEPEMELIEHUs], MPOEKIMH CKOPOCTH U IPOEKLINU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM IPSIMOIMHEWNHOM JIBUKEHUU!
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.\'U) =g, T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs], MPOEKLIUH
CKOPOCTH, NPOEKIUH IEePEMEIIEHUs, KOOPJAWHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUU
CBobonnoe nanenue. ®opMyiiel, ONKCHIBaIOIIME CBOOOAHOE MaleHUE Tela 1o
1.5 BEepTUKAIU (IBYDKEHHE Teja BHU3 WM BBEPX OTHOCHUTEIHLHO TOBEPXHOCTH
3emun). ['paduku 3aBHCUMOCTH OT BpEMEHH ISl TPOSKIUH YCKOPEHHS,




MPOEKIUN CKOPOCTH M KOOPAMHATHl MPH CBOOOJHOM MaJCHUU TeNla TI0

BEPTHUKAIH
CKopocTh pPaBHOMEpPHOTO JIBIKEHHUSI Tella MO OKpYy>KHOcTU. Hampasienue
CKOpPOCTH.

@dopmyna A BBIUKCICHHUSI CKOPOCTH 4epe3 PajnyC OKPYKHOCTH U ITEPUOJ

oOpareHus:
2nR
L=
T

LenTpocTpemurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTEIHHOIO

1.6 yckopenus. @opMmyiia uisi BBIYUCICHUS YCKOPEHUS:
2
a. - L
"R
®opmyna, cBA3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIlIeHUs:
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyrna Uit BBIYMCIEHUS IUIOTHOCTH!
_m
1.7 V
1.8 Cuna — BektopHas usnueckast BenuunHa. CioKeHue Cui
1.9 SIBnenue unepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa!
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CUJIBI, IEHCTBYIOIIEH
Ha Telo
Bzaumopeiictue ten. Tpernit 3akoH HproToHa:
1.11 F 21 = _F1—>2
112 Tpenue nokos U TpeHue ckoibkeHus. opmyiia s BBIYUCICHNS MOLYJIS CUTIBI

TPECHUSI CKOJIbXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmarnuu. 3aKoH YIpyroi

nedopmanuu (3akon ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TSATOTEHMUS
FocG. my -i}f:
R:
Cuna TspkecTH. Y cKopeHre cBOOOIHOTO HaleHUsl.
114 @dopmyna At BEIYMCICHUS CHIIBI TSHKECTH BOJMM3M moBepxHOCTH 3emun: F =
mg.
JBuxenue miaanet Bokpyr Connua. Ilepeas kocMudeckasi CKOPOCTb.
HesecomocTs u nieperpysku
Nmnysbe Tena — BeKTopHast pusnyeckasi BeIMUnHa.
1.15 p=mo
Nmnynec cucremsl ten. M3menenue umnyibca. IMmynbsce cumsl
3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI T
1.16 P=mU, +im, U, =const
PeakTnBHOEC NBIKEHIE
Mexanunyeckas pabora. @opmyra it BHIYUCICHUS PaOOThI CUITBI:
A=Fscosc
Mexannyeckast MOIITHOCTS:
1.17
v=24
r
Kunernueckas n noreHuanbHas sHeprus. opmysa s BBIYUCICHUS
118 KMHETUYECKON SHEPTUU:




TeopeMa o kuHeTHUecKOU d3Heprun. Gopmyiia I BBIYUCICHUS
MOTEHLIMAJIbHOW YHEPTUH TEJA, TOAHATOrO

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas SHEprus:

E=E;+E p
1.19 .
3aKOH COXpaHEHUs1 MeXaHN4YeCKou sHeprun. Gopmyrna s 3aKoHa
COXpaHEHHUs MEXaHUYECKOU YHEPTUH B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HATMYUU CUJIbI TPEHUS.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poraar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBwxHbIM 1 HenoABWXKHBIH Ooku. KITJ] mpocThix MeXaHU3MOB,
n= Aﬂmma
A‘HI‘I:E‘E[EE:E&H
JlaBiieHue TBEPOTO TENA.
®opmyna 1751 BBIYUCICHUS 1aBICHUS TBEPAOIO TeNa!
_F
Prs
191 [aBnenue raza. ATMocepHoe JaBlieHUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopmyrna 7151 BBIYUCICHUSI TaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Pmp,
1.22 3akon [lackans. ['mapaBnnuecknii mpecc
3akoH Apxumena. DopMmyna ISl ONPEACICHHS BBITATKUBAIOMICH CHIIHI,
123 JEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCThH WM Ta3!

Fa =pgV




YcaoBue miaBaHus Tena. [lnaBanue CYJOB 1 BO3AYXOIIJIABAHUC

1.24

Mexannueckue KoneOaHus. AMIUIMTY[A, TIEPUOA M YacToTa KOJICOaHWMIA.

®dopmyia, CBI3bIBAIOIIAS YACTOTY U NMEPHUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremMatnueckuii U INpYKUHHBIA MasTHUKU. [IpeBpaimieHue sHeprum Ipu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeiHy)aeHHbie kosiebanus. Pezonanc

Mexanndeckre BOJIHEI. HpO,I[OJ'IBHBIC " IMOICPEYHBIC BOJIHBEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHEHUS BOJIHBI:

b=v-T

3By1(. FpOMKOCTL " BBICOTA 3BYKaA. OTpa)KCHI/Ie 3By1(0BOI>i BOJIHBI HAa I'paHUIIC

nByX cpen. MHdpa3Byk u ynbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpeaHel IIIOTHOCTH BELIECTBA; APXHUMEIOBOM CHUIIbI; KECTKOCTH
IPYXUHBI; KO3(QUIMEHTa TPEHUS CKOJIbXKEHHS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEH CKOPOCTH ABMKEHHUS OpycKa MO HAKJIOHHOM IIIOCKOCTH,
YCKOpeHusi Opycka MpH JIBUKEHHU IO HAKJIOHHOW IUIOCKOCTH, YacTOThl U
nepuoja KojebaHW MaTeMaTHYeCcKOro MasTHUKA, YacTOThl M Iepuoja
Kosie0aHUH MPYKUHHOTO MAassTHUKA, MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phIYar;,
paboThl CHIIBI YOPYTOCTH TNPU MOABEME I'py3a C MOMOILIBIO HEMOJBUKHOTO
6110Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOJbEME IPy3a C MOMOIIBIO OIBUKHOTO
0J10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUITBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHHS OT CHUJIBI HOPMAaJIbHOTO JIAaBJIEHUS U
OT poJia TOBEPXHOCTH; CHJIBI yIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT CTETIIEHU
negopManuy Npy>KUHBI, YCKOPeHHs OpycKa OT yIila HaKJIOHa HalpaBJIsIoIei;
nepuoza (4acToThl) KOJICOAHUI HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH; TIEPUOIa
Kosie0aHUH MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTHU MPYKHUHBI,
HCClIeIOBaHNE HE3aBUCUMOCTU TepHoJa KOoieOaHUH HUTSHOTO MasiTHHKA OT

MaccChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHSA pblUara

Dusuueckue s6J1EHUA 8 npupode: NpuUMEpbl ABHUXKXCHUA C PaA3JIMYHBIMHA

CKOPOCTSIMH B )KUBOW W HEKUBOW MPUPOJIE, NEUCTBHUE CHIIBI TPEHUS B IPUPOIE




U TEXHUKE, NMPWINBBI U OTJIMBBI, ABM)KEHHE IIaHeT COJIHEYHOH CHCTEMBI,
PEaKTUBHOE IBU)KEHUE KUBBIX OPraHU3MOB, PbIYard B TEJIE YEI0BEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUS Ha JKUBOW OpPraHW3M, IUIaBaHUE PBIO, BOCIPUATHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 3XO

Texnuueckue ycmpoucmea:. CIUIOMETpP, AATYUKH IIOJIOKEHUS, PACCTOSAHUA U
YCKOPEHMS, JUHAMOMETpP, MOMIUMIIHUKM, PAKEThbl, pblYar, IOABUXKHBIM U

HCHOI[BI/I)KHBII‘/'I 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCTBIC MCXAaHHU3MBI B 6BITy,

L3l cooOmraronmecst CoCybl, yCTPOMCTBO BOJOMPOBOAA, THIPABINYECKUAN MPECC,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
WCIIOJIb30BaHUE yIbTPa3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOpPUM  CTPOCHHS

2.1 BelecTBa. Mozenu TBEPAOTo, KUAKOTO ¥ Ta3000pa3HOT0 COCTOSIHUM BELIECTBA.
Kpucranmuaeckue u amopdHbIC Tena

55 JIBrxkenune dactuil BemecTtBa. CBs3b CKOPOCTH JBMKEHUS YacTHUI] C

' Temreparypoii. bpoyHoBckoe nBmxenue, 1uddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TernnoBoe paclIMpeHne U CHKaTUe

2.5 TerutoBoe paBHOBECHE

25 Buytpennss sneprus. Pabora u Teruionepenada Kak CHocOObl M3MEHEHHS

' BHYTPEHHEHN YHEPruun

2.7 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIHUS, U3ITyUYE€HHE
HarpeBanme wu oxmaxaenue ten. KoimuectBO TemioTel. Y aenbHas
TEIUIOEMKOCTB.

2.8

O=am(t,—1)
3aKOH COXpAaHEHHsS! HEPTrUU B TEIUIOBBIX MpOLEccax. YPaBHEHUE TEIJIOBOTO
OanaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. VM3mMeHeHHe BHYTpEHHEW SHEPrUU B MPOLECCe
210 WCMapeHuss W KoHJeHcauuu. Kumenwe KuUAKOCTU. YenbHas TemioTa

napooOpasoBanus: L = Q/m




2.11

BnaxnocTs BO3myxa

2.12

[InaBnenne wu kpucraumsauus. l3MeHeHHWE BHYTPEHHEH DSHEpPruUU IIpU

IUIABJICHUU U KpUCTAJUIU3allH. yI[eJ'IBHaﬂ TCIJIOTA IJIaBJICHUS.

2.13

BHyTpeHHsis oSHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

tormBa: g = Q/m

2.14

[puniuns! padots! TemoBbix apurateneit. KI1/1 teruioBoro apuratens

2.15

2.16

2.17

IIpakmuyeckue pabomul

W3mepenue yaenbHON TEMII0OEMKOCTH METAIIIMYECKOTO IUIMHIPa; KOJIUYECTBA
TEIUIOTHI, IMOJYYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIIyIlEH HarpeThli LWIMHIP, KOJMUYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThIM LMJIMHIPOM, IIOCIE OIYCKaHUs €ro B BOJY KOMHAaTHOMU
TEMIEPATYpbl, OTHOCHUTEIbHOM BIAXKHOCTH BO31yXa; YAEJIbHOM TEIUIOTHI
IaBjeHus JbpAa. MccnenoBaHue W3MEHEHHMs TEMIIEpaTypbl BOABI IIPH
Pa3NMYHBIX YCIOBHSX, SIBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U

ropﬂqeﬁ BOJbI, IIpO1IeCCa UCIApCHUS

Qusuueckue asienus 6 npupode. TOBEPXHOCTHOE HATSHKEHNUE U KallWIISIpPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAUIbI B Npupoze, nnydenue ConHua, 3amep3aHue

BOZ0EMOB, MOpCKHe OpHU3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEesl, CHera

Texnuueckue  ycmpoucmea:. — KalWUISAPbl,  NPUMEPbl  HUCHOJIb30BAHUSA
KPHUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETD, TaTYUK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHHUS JIOMOB, TMUI'POMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JBUTATElb

BHYTPEHHETO CTOPaHHUs

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

OnexTpusanus Tein. J[Ba Buja 3JeKTpUUECKUX 3apsiioB

3.2
3.3

3.4

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHM JIEKTPUUECKOT0 3apsiia

aﬂeKTpI/I‘-ICCKOG II0JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O II0JIA. HpI/IHLII/IH

CYIEPIO3UIHH dJICKTPHUCSCKHX MMoJieH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenun snextpuueckux 3apsiaoB. JleHCTBHE AIEKTPUYECKOTO TMOJA Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU




ITocTOsIHHBIN 37IeKTpUUECKH TOK. JlelicTBUS 31eKTprUecKoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/
DIIEKTPUYECKOE COMPOTUBIICHUE. Y JEIBHOE AIEKTPUUECKOE COIIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma s yuactka ssekrpudeckoii enu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOIHUKOB:
I =I,; U=U+U,;: R=R, +R,
1 2 1 1 2
3.9 [TapannensHOE coeIMHEHUE TPOBOAHUKOB PABHOT'O CONMPOTHUBIICHUSA:
U=U:I=1+1; Rzi.
2 2 ’
CwMmenanHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT DOpcrega. MarHutHoe Mojie OpsIMOTO MPOBOJHUKA C TOKOM. JIMHUUM
MarHuTHON MHIYKIIMH
313 MarauTHOE T1I0JIE TOCTOSSHHOTO MAarauTa. BzamMoaencTBHE ITOCTOSHHBIX
MAarduToB
3.14 JleiicTBre MarHUTHOT'O NOJISI HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SABneHue snekTpoMaruuTHoM uHAYKIMU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepeHne  3IEKTPUYECKOrO  CONPOTUBIICHHUS]  PE3UCTOpPA;  MOIIHOCTH
3.16 AIIEKTPHUYECKOTO TOKA; pabOTHI SJEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH CHIIBI TOKa, BO3HHMKAIOIIETO B IIPOBOAHUKE

(pe3ucTopsl, T1aMIIOYKa), OT HAPSHKSHHS Ha KOHI[AX MTPOBOIHUKA; 3aBUCUMOCTH




COINIPOTHUBIIEHUS OT AJIMHBI IPOBOIHUKA, IUIOLIA/IN €T0 TONEPEYHOrO CEYEHUS U
YIEJIBHOTO CONPOTUBIIECHUS.

[IpoBepka mpaBmiia i 3JEKTPUUECKOT0 HANPSKEHUS IPU I1OCIIE0BATEILHOM
COEJMHEHUM INPOBOAHUKOB, IpaBUia Ul CHJIbI 3JEKTPUYECKOTO TOKA IpHU

napasuie;IbHOM COCTUHCHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue sA6leHUs 8 npupoode. SIEKTPUYECKHE SBICHHS B arMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T10JIe 3eMJIH, Apeti( MmoarocoB,
POJIb MAaTHUTHOTO TOJIS JIJIS )KU3HU Ha 3eMIle, MOJSIPHOE CUSTHUC
Texnuyeckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJICKTPUUECKONW OSHEPruu, dJICKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTeIbHBIE ANEKTPONIPHOOPHI (mpumepsi), INEKTPUICCKUE
MpeIOXpaHUTENH, SJICKTPOMArHuT, SJEKTPOABUTaTEIb MOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSTHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikara 3J1eKTpOMarHUTHBIX BOJTH

3.20 JlyuyeBas moaenb cBeta. [IpsaMonnHeiiHoe pacipocTpaHeHHe CBETa

3.21 3akoH oTpaxeHus cBera. [Lnockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH IIPEIOMIICHUS CBETA

3.23 Jlucniepcus cBera

324 JIunza. Xon nydeit B nuH3e. PoKycHOE paccTosiHue TUH3bI. OnTHYecKas cuiia

' muusel. D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruaeckue mprudopbI
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKONW CHIIBI coOuparomiei JMH3bI, (HOKYCHOTO
paccTosiHKs COOMparoIei JTUH3bI (10 CBOMCTBY paBESHCTBA Pa3MEpOB MpeaMeTa
1 U300paKeHHs, KOTa MIPEIMET PACIIONOKEH B JBOWHOM (DOKyce), moKa3aTess

3.26 IIPEJIOMIIEHHUS CTEKJIA.
#H##Par###lccnenoBanre CBOWCTBa M300payKEHUS, MMOJTYYEHHOTO C IMOMOIIIBIO
coOuparomield TUH3bI; U3MEHEHHUs! (DOKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjla TMPEJIOMJICHHUS CBETOBOTO Jyda OT yIJia MajCcHHS Ha
TPaHUIIe KBO3JIyX — CTEKIIO»

3.97 Quzuueckue seneHus 6 npupoode. 3atmenus Comnnma u JIyHBI, 1IBeTa Ted,

' onTUYecKue sBiIeHus B atmocdepe (uBet HeOa, pedpakiys, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa. OYKH, TIEpUCKOMN, (oToarmapar, ONTHYCCKUE

CBETOBOAbI




KBAHTOBBGIE ABJIEHUA

PamnoakTuBHOCTE. ANba-, Oera-, raMMa-usnydenus. Peakuuu anbda-u Oera-

4.1
pacnaja

4 OmnbiTel Pesepdopna mo paccesnuro anbga-dactun. [lnanerapHas mopenb

' aToma

4.3 CocraB atomHoro sipa. 3oTomnst

4.4 IIepuon nomypacnanga aTOMHBIX SAEp

4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCEN
Qusuueckue s61eHUs 6 npupooe. €CTECTBEHHBbIH paJuOaKTUBHBIA (DOH,

4.6 KOCMUYECKHE JIY4M, PaJMOAKTUBHOE H3Iy4EHHE IMPUPOJHBIX MHUHEPAJIOB,
JeiicTBUE paJiMOaKTUBHBIX U3YyYEHUH Ha OPraHu3M YeoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, MHIUBUAYaAIbHBIN JO3UMETP, KaMepa

BI/IJIBCOHa, AACPHAaA SHEPTEeTUKA
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