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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo (¢u3nMke Ha ypoBHE OCHOBHOIO OOIIEr0 OOpa30BaHMs COCTABICHA HAa OCHOBE
MOJIOKEHHUH U TpeOOBAaHUH K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHOM
nporpamMmel, mpenctaBieHHbIX B PI'OC 000, denepanbHOil paboyeil mporpaMMbl Mo ydeOHOMY
npeamery «@usuka» (0a30BbIi ypoBeHb) (IpeameTHast oosacts «EcTecTBEHHO-HAYUHbIE IPEIMETHD» ),
a takke ¢ yu€roMm (enepanbHON paboyeil mporpaMMbl BoCHHUTaHHUS M KOHIENIMU Tpero aBaHust
yaeOHoTro npeamera «Du3ukay.

Copnepxanue mporpaMMbl 1o (hu3MKe HampaBieHO Ha (OpMHUpOBAaHHE E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTU OOy4aroUIMxcs M OpraHu3aluio H3ydeHHs (U3MKH Ha JeATEIbHOCTHOM OCHOBE H
IpelycMaTpuBaeT UCMHOJIb30BAaHUE TPU MPOBEIEHUM JIaDOpATOPHBIX pabOT M JEeMOHCTpauui
000pyI0OBaHUS LIEHTPA €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOM HampaBiieHHOCTH «Touka poctay.
B nmporpamme mno ¢u3MKe YUHUTHIBAIOTCS BO3MOXXHOCTM Y4YeOHOTO mpeIMeTa B peanu3aluu
tpedoBanuit ®I'OC OO0 kK mIaHupPyEeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yJbTaTaM 00ydeHHUs,
a TaKk)Ke MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO
obmrero o6pazoBaHusl.

[Iporpamma mo ¢usuke ycraHaBIMBaeT paclpeaeieHre y4eOHOro marepuajia M0 TojaMm
oOyueHus (o Kiaccam), mpeayiaraeT NPUMEPHYIO MOCIEA0BATEIBHOCTh U3YUEHHSI TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHUSI IPEIMETHOTO COJEpKaHUS U YIETE BO3PACTHBIX 0COOEHHOCTEN 00Yy4aromuXCsl.

Ouznka SBISETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SIBICHUN, H3y4aeMbIX XHUMHEH,
Owosoruei, actpoHomMuend W Qusnueckoi reorpadueil, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT Hanbosee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METoJa MO3HaHus,
TO €CTh C10co0a MOJYYEHUS TOCTOBEPHBIX 3HAHUI O MUDE.

Opna U3 ry1aBHBIX 3a/1a4 (GU3NYECKOTro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHusi COCTOUT
B (popMHpPOBAHNH €CTECTBEHHO-HAYYHOM IPaMOTHOCTU U UHTEpECca K HayKe y 00y4JaronInuXcs.

WN3yuenne ¢u3uku Ha 0a30BOM  ypOBHE MpeAdrojaraeT OBJIaJCHHUE  CIEIYIOLIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3yIOIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTD:

HAy4YHO OOBSACHATH SIBIICHMUS,

OIICHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

UHTEPIPETUPOBATh JaHHbIE W HCIOJIb30BaTh HAy4YHBIE JIOKA3aTeIbCTBA I TOJTYYCHHUS

BBIBOJOB».



Lenmn wu3ydeHus GHU3UKM HAa YPOBHE OCHOBHOTO 0OmIero 0Opa3oBaHUS ONPEACICHbI B
Konnenuuu mnpenogaBanusi ydeOHoro mnpeamera «®Pusnmka» B 00pa30BaTENbHBIX OpraHU3aIMAX
Poccuiickoit ~ @enepanuy, peamu3ylOUIMX OCHOBHBIE  00IIc00pa3oBaTelbHBIE  MPOTPAMMEI,
yTBepkAEHHOW pemienueM Kosernn MunucrepctBa npocsenienuss Poccuiickonn  ®enepanuun
(mporoxon ot 3 nexadpst 2019 r. Ne [1K-4BH).

Lenu n3ydenus GuU3nKu:

npuoOpeTeHne HMHTEpeca M CTPEMIICHHS OOYJaromuXxcss K HAYYHOMY H3YUSHHIO TMPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUH 0 HAYYHOM METOJE MO3HAHHS ¥ (JOPMUPOBAHUE HCCIICAOBATEIHCKOTO
OTHOIIEHHUSI K OKPY>KAIOILIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa M3y4€HHUsS OCHOB CTPOEHHUS MaTepuu
1 (yHITaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

(¢bopMHpoBaHHME MPEJCTABICHUN O POJU (PU3MKU U1l Pa3BUTUS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUI;

pa3BUTHE IMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymieil mpodeccnoHalbHOMN AeATeIbHOCTH,
CBSI3aHHOM C (PM3UKOI1, MOJATrOTOBKA K JajbHElIeMy 0OydeHUIO B 3TOM HaIlpaBJICHUU.

JlocTrkeHue 3TuX Leseil mporpaMmsl 1o (U3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
obecrnieunBaeTcs pelIeHueM CIEIYIOINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JHUCKPETHOM CTPOEHMH BEIIECTBA, O MEXaHMUYECKUX, TEIIOBBIX,
NIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

IpUOOpETEHNE YMEHUIl OMMChIBaTh M OOBSCHATh (PU3MUECKHE SIBICHUS C MCIOJb30BaHHEM
MOJIYY€HHBIX 3HAHU;

OCBOEHHME METOJOB PEIICHUS MPOCTEHIINX PacdyETHBIX 3a/ad C MCIOJb30BaHUEM (U3NYECKUX
MojieNel, TBOPUYECKUX U TPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHMH HaOIIOAAaTh NPUPOIHBIC SBJICHHUS U BBIIOJHATH OIBITHI, JIAOOPATOPHBIE
palboThI M SIKCIIEPUMEHTAJIbHbIE UCCIIE0BAHUS C UCIIOIb30BAHUEM U3MEPHUTENIbHBIX IPUOOPOB;

OCBOEHME MPUEMOB paboThI ¢ HH(pOpMaLHel PU3NUECKOro COAEPKaHMs, BKIIIOYask HH(OPMAILIHIO
O COBPEMEHHBIX JIOCTHXEHUAX (PU3MKH, aHAJIN3 U KPUTUUYECKOE OLlEeHUBaHKUE UH(opMaIy;

3HaKOMCTBO €O c¢epaMu MNpo(hecCHOHAIBHONW [eATENbHOCTH, CBA3aHHBIMU C (QU3UKOW, U
COBPEMEHHBIMU TE€XHOJIOI'MSIMHM, OCHOBAHHBIMU Ha IOCTUXEHUAX (PU3NYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypoBeHb) Ha YpOBHE OCHOBHOTO OOIIero o0pa3oBaHus
oTBoauTCs 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B Henenoo), B 8 kinacce - 68 yacoB (2 yaca B
Heneno), B 9 kinacce - 102 yaca (3 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®du3uka u eé poJsib B NO3HAHNH OKPY:KAIOIIEro MUpPa

®usuka - Hayka O npupone. SIBieHus npuponsl. PuU3NUECKHE SIBICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnyeckue BenuuMHbL. M3MepeHue ¢uznueckux BeauuuH. Dusznyeckue MpuOOpBI.
[TorpemHocTe n3Mepenuit MexayHapoiHas CUCTEMA €UHULL.

Kak ¢usuka u apyrue ecrecTBEHHBbIE HAyKH M3y4daloT Hpupoxay. EcTecTBeHHO-HAydyHBIH METO[
MO3HAHUsA: HAONIO/IEHNE, MOCTAaHOBKAa HAay4yHOTO BOIIPOCA, BBIABM)KEHHUE THUIIOTE3, SKCHEPUMEHT I10
MPOBEpPKE THUIOTE3, OOBACHEHHE HaOmogaemMoro sBiaeHus. Onucanue (QU3NYECKUX SBICHUN C
ITOMOIIBIO MOJIENIEH.

Jlemoncmpayuu
Mexanuveckue, TEIUIOBbBIC, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC sIBJICHUs. DU3HUECKHEe

pUOOPHI U MPOLIEYpa MPSAMBIX U3MEPEHHUH aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopusie pabomul u onvimol

Omnpenenenure 1EHbI AeTEHUS KAl U3MEPUTEIHLHOTO TTprbopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenre pa3MepoB MAJIbIX TEN.

Pasznen 2. IlepBoHayaibHbIE CBEJECHUS O CTPOEHHH BellecTBA

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBm>kenue dactuil BemecTBa. CBSI3b CKOPOCTH JIBMOKEHHS 4YaCTHUIl C  TEMIIEpaTypoOi.
bpoynoBckoe nBumxenue, auddysus. BzaumopeiicTBe dYacTUIl BEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ia30B, KUIKOCTEH U TBEPIBIX (KPUCTATUIMYECKUX)
Ten. B3auMocCBA3bp MEXy CBOMCTBAMHU BEIIECTB B Pa3HbIX ArperaTHbIX COCTOSHHUSX M MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUMN BOJIBI.

Jlemoncmpayuu
Habntonenue 6poyHOBCKOTO IBHYKEHUSI.
Ha6monenue nuddysun.
Hab6nronenue siBieHnid, 0OBbICHIIONIMXCS MPUTSKEHUEM HJIH OTTATKMBAHUEM YaCTHIL BEIICCTRA.



Jlabopamopuvie pabomul u onvimol
Ornenka auaMeTrpa aroMa MeToJIOM PsoB (C ucnosb3oBanueM (otorpaduii). OmBITH IO
HAOJIOIEHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

OnBITHI 10 OOHAPYKEHUIO JCHCTBHSI CHII MOJICKYIISIPHOTO TIPUTSHKEHUSI.

N3mepenue remneparypsl IIpy MOMOIIHU KUAKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPhI.

Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl

Mexannueckoe ABM)KeHHE. PaBHOMepHOe M HepaBHOMepHOoe aBmxkeHue. CkopocTb. CpenHss
CKOPOCTb IIPY HEPABHOMEPHOM JBM)KEHUU. Pacdyér myTu u BpeMeHH JIBUKEHUSL.

SIBnenne uHepnuu. 3aKOH MHEpUUU. B3aumozelicTBue Tea Kak MPUYMHA U3MEHEHUsI CKOPOCTHU
IBUKEHMs] Tel. Macca kak Mepa HMHepTHOCTH Tena. [lnmoTHocTs BemiecTBa. CBSI3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €MHHIIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3auMojeicTBus Ten. Cuiia ynpyroctu M 3akoH ['yka. M3mepenue
CHJIBI C MOMOIIBI0 AUHAMOMETpA. SIBlieHHE TAroTeHus U cuia TsbkecTu. Cuila TSHKeCTH Ha JIPYrHX
mnaHerax. Bec Ttema. HesecomocTs. CrnokeHHME CWII, HANpaBIEHHBIX 10 OJHOW IpPSAMO.
PaBropnelictByromas cuit. Cuita TpeHusi. TpeHne CKOIbXEHUS U TPEeHHE MOoKos. TpeHue B nmpupojse u

TEXHHUKE.

Jlemoncmpayuu
HaGnronenre MexaHHYECKOTO NBYDKEHUS Tea.
N3Mepenne CKOpoCTH NPSIMOJIMHENHOTO JIBHKEHUS.
HaGnronenue siBeHUst HHEPITUU.
Ha6nronenne naMeHeHus: CKOpOCTH TPH B3aUMOICHCTBUH TEJL.
CpaBHeHME Macc MO0 B3aMMOACHCTBUIO TEJT.

CroxeHue cuil, HampaBJIEHHBIX 110 OJHOM MPSMOM.

Jlabopamopusie pabomul u onvimol

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBMOKCHHs (IIapuKa B JKUIKOCTH, MOJICIH
AIIEKTPUYECKOTO aBTOMOOMJISI M TaK Jaliee).

OmnpenerneHue cpeiHeii CKOPOCTH CKOJIBKEHHS OpYCKa HITH IIApUKa 110 HAKIIOHHOM TUIOCKOCTH.

OnpeesneHne TNIOTHOCTH TBEPIOTO Tela.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHUs (aedopmanuu) MpyKHHBI OT
MPUIIOKCHHOM CHITBI.

OnbITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh CHIIBI TPEHUS CKOJILKCHHUS OT Beca Tela U Xapakrepa
COIIPHKACAIOLIUXCS TIOBEPXHOCTEH.

Pa3nen 4. JlaBinenue TBEPABIX TeJl, :KMIKOCTel U ra30B

HaBnenue. CrnocoObl YMEHBIIEHHUS W YBEJIMUYEHUs NaBieHus. JlaBmeHue raza. 3aBUCHUMOCTH
JaBJIeHUS raza oT o0béma, Temmeparypsl. [lepenaya maBneHusi TBEPABIMU TENAMHU, KHUAKOCTIMU U
razamu. 3akoH [lackansa. [IlHeBMaTHUecKkre MalTUHBI. 3aBUCUMOCTD JIABJICHUS KHUAKOCTH OT TITyOUHBI.
I'unpocratudeckuii mapagokc. CooOriaromuecs cocyabl. I napaBnndeckiue MeXaHU3MBbI.

Atmocdepa 3emnu u armochepHoe naBieHue. [IpUUuHBI CYyIIECTBOBAHHSI  BO3IYLIHOM

o6onouku 3emin. OnbiT Toppuyenu. MU3mepenune atmochepHoro



JaBiieHHsI. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHUs OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsr aiis
M3MEPEHHUs: aTMOC(HEPHOTO JTABJICHUSI.
JleficTBHE )KUJKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TeJ0. BriTankuBaromnias (apxumeoBa) cuia.

3axoH Apxumena. [InaBanue ten. BozngyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JJaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBineHUs )KUIKOCTBIO U Fa30M.

CooOmarormuecst CoCy/Ibl.

I'mppasnnuecknii npecc.

[IposiBnenue neiicTBrsg aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH Tejla U TNIOTHOCTH
KHUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeJl: TJIaBAHUE WJIW MOTPYKEHHUE TEl B 3aBUCUMOCTH OT COOTHOIIEHUS

IJIOTHOCTEHN TEJa U KUIKOCTH.

Jlabopamopusie pabomul u onvimol

HccnenoBanme 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPY)KEHHOW B JKUIKOCTh YacTH
Tena.

OnpeneneHre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOLIECH HA TEJO, MOTPYXKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAIONIEH CHUJIbI, JEHCTBYIOMIEH HA TEJO B JKUJKOCTH, OT
MAacchl Tena.

OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJKHBAIONIEH CHIIbI, JACHCTBYIOIIEH HAa TEIO B
XKHUJKOCTH, OT 00BEMa MOTPY)KEHHON B JKUJIKOCTh YaCTH TeJIa U OT INIOTHOCTH YKHUJIKOCTH.

Pa3znen 5. PaGora u MOIIHOCTDH. DHeprus

Mexanuveckast pabota. MOIIHOCTB.

[IpocThie MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBWO paBHOBECHs phlvara.
[IpuMeHeHne mpaBuiIa paBHOBECHS pbluara K OJIOKY. «3o0so0toe npaBuiio» Mexanuku. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckas sHeprus. Kuaetnueckas u noTeHIanbHas sHeprus. [IpeBparenue oJHOTo BUaa

MEXaHUYECKOU OHCPI'vHA B ,Z[py1"0ﬁ. 3aKoH COXpaHCHHA SHEPTUU B MCXAHUKE.

Jlemoncmpayuu

ITpuMepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomul u onvimol

Omnpenenenne pabOThl CUIIBI TPEHUS NMPH PAaBHOMEPHOM JBMXKEHHUHU Tejla MO TOPU30HTAIBHOU
MOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHS pblyuara.



N3mepenue KII/] HakTOHHOM IIIIOCKOCTH.
N3yuenue 3aK0Ha COXpaHEHUs] MEXaHUYECKOU SHEPTHH.

8 KUIACC
Pa3nen 6. TernuioBble ABJIE€HHSA

OcCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUUECKOW TEOpUU CTPOCHHUs BemiecTBa. Macca u
pasMepbl aToMOB M MOJIeKyd. ONBITHI, TOATBEPKIAOIINE OCHOBHBIC IOJIOKEHUS MOJEKYJISIPHO-
KMHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHHM BemiecTBa. Kpucraminueckue u
amopdubie Tema. OObSICHEHUE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOXKEHUH
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. CMauynBaHNUe W KallWUISIPHBIE SIBJICHUS. TeIIoOBOE paclIupeHre
U CXKaTue.

Temmnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO JBIKEHUS 4YacTull. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTHH: TEIUIonepeaada U CoBepIIeHne padoThl. Busl
TeIUIoNepe1avuu: TETJIOTPOBOTHOCTH, KOHBEKIIHS,
W3JIy4YCHHE.

KomnuecTtBo TemmoTel. YaenbHas TEIIOEMKOCTh BeIIECTBA. TemIooOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro OanaHca. [lmaBieHne W OTBEpIEBaHHE KPHUCTATUYECKUX
BEIIECTB. Y eNbHas TeroTa ruiaBieHus. [lapooOpasoBanue u konaeHcaus. Mcmapenue. Kumnenue.
VYaenpHas TerioTa mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHUS OT aTMOC(EpHOTo
JABJICHUSI.

BrnaxnocTs BO3myxa.

DHeprus TOIUIMBA. Y IebHas TEII0Ta CrOPaHusL.

[Tpunnumer padotsl TermoBeix nurarenei KIT/ termmoBoro nuratens. TenaoBbie ABUTATENd U
3alIHUTa OKPYKAIOLIEH CPEJbI.

3aKOH COXpaHEHUs U IPEBPALLEHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu
Habmtonenue 6poyHOBCKOTO JABIKEHUSI.
Hab6monenue nuddysun.
HaGnronenue siBIIeHU CMauyMBaHUS M KalTWJUISIPHBIX SIBICHHH.
Hab6nrogenue TenioBoro pacuiupeHus Te.
N3menenue naBiaeHus ra3a npyu U3MEHECHUH 00bEMa M HArpEeBaHWU WJTH OXJIAXKICHUH.
[IpaBuna u3mMepeHus: TeMnepaTyphl.
Buner Ternonepenaym.
OxnaxxkJIeHue Mpu COBEPIICHUN PAOOTHI.
Harpesanue npu coBepiiieHHN paboThl BHEITHUMHU CHIIAMHU.
CpaBHeHHE TETIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
HaOmronenue kuneHus.
Habmtoenue mocTostHCTBa TEMIIEPATyPhI TIPH TIJIaBJICHUU.



MO[[CJII/I TCIIJIOBBIX I[BI/IFaTeHCf/’I.

Jlabopamopuvie pabomul u onvimol
OmnbITHI 10 0OHAPYKEHHIO ACHCTBHS CHII MOJICKYIISIPHOTO MTPUTSKCHHS.
OnpIThI 0 BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OmnbITH IO HAOIIOCHHUIO TETNIOBOTO PACHIMPEHUS TA30B, KHUIKOCTEH B TBEPIBIX

TeJL.

Ornpenenenue qaBjaeHUs BO31yXa B 0a/UIOHE HITPHULIA.

OHI)ITI)I, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTD JaBJICHUA BO3yXa OT €ro 00béma u HarpC€BaHusg UJIN
OXJIQXKICHHSL.

[IpoBepka runore3sl IMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIIepaTyphl.

Habnronenue n3MeHeHus: BHYTPEHHEH SHEpPruM Tejla B pe3yJibTaTe TeIulonepenadd v paboThl
BHEILIHUX CHUII.

HccnenoBanue siBieHUs TEIUI00OMEHA ITPU CMEUIUBAHUU XOJIOJHOM U ropsiueid BObI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, NMOJYYEHHOTO BOJOW MpHU TEINIOOOMEHE C HarpeThiM
METAJNTNYECKUM IMIIUHIPOM.

Ornpenenenne yaeapHON TEIVIOEMKOCTH BEILIECTBA.

HccnenoBanue nmpouecca NCIapeHus..

OnpeneneHre OTHOCUTENIBHOM BIQXKHOCTH BO3TyXa.

Omnpenenenre yaeabHOW TEIIOTHI TUIABJICHUS JIb/A.

Pa3znen 7. JjekTpuuyeckre 1 MATHUTHBIE SIBJICHUSA

DnekTpuzaiusa Ten. J[Ba poma 3JIEKTpUYECKHX 3apsAaoB. B3auMonencTBue 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHMOCTb CHIIBI B3aWMOJEWUCTBUS 3apsDKEHHBIX TEN OT BEJIUYHMHBI 3apsAlOB U
PacCTOSHUS MEXKY TEIaMH).

Onektpuueckoe moJie. Hanpsoxk€HHOcTh anexkTpudeckoro mojis. llpuHnun cyneprno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpuyeckux 3apsiaoB. DJIEMEHTApHbIA 3JIeKTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHHUSI JIEKTPUUYECKOIO TOKA. VICTOUHMKHU MTOCTOSIHHOTO
TOoKa. JIeHCTBUS ANEKTPUYECKOro TOKa (TEIIOBOE, XUMUYECKOe, MarHUTHOE). DJIEKTPUUECKUN TOK B
KUJKOCTAX U ra3ax.

Onekrpuueckas nenb. Cuia Toka. DiekTpuyeckoe HarpsikeHue. ConpoTUBIIEHUE MPOBOJHUKA.
VnenbHOe compoTHBIEHHE BemecTBa. 3akoH Oma mia ydactka nenu. llocimenoBaTtenbHoe u
napajieJIbHOE COEIMHEHNE TPOBOHHUKOB.

PaGota m MOIMIHOCTBH 37eKTpUUecKOro Toka. 3akoH J[koyns-JleHna. DnekTpudeckue LENu |
MOTpeOUTENH dNEKTpHUUecKOoi sHeprun B ObITy. KopoTkoe 3ambikaHue.

[locrositHHbIE MarHuThl. B3aumonelcTBHE TMOCTOSHHBIX MArHUTOB. MarHuTtHoe 1mose.

MarnuTtHoe noje 3eMJId U ero 3HaYCHHUE JJIsA )KU3HH Ha 3emite. OmbIT 3pCTCI[a.



MarsnuTtHOE€ 10JIE JJEKTPUYECKOTO TOKa. [IprMeHeHHe 53IEeKTpOMAarHuTOB B TEXHUKE. JlelcTBUE
MarHUTHOTO MOJISl Ha IPOBOJHUK C TOKOM. ODJIEKTPOJBUraTeNb MOCTOSIHHOTO TOoKa. Mcnonbs3zoBaHue
JJIEKTPOJIBUraTeIed B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes.  SBiaeHwe  snekTpoMarHUTHOM — uHaykuuu.  [IpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJIydeHUS UIEKTPUYECKOW DSHEpruu. OJIEKTPOCTAHIMM  HA

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPTHH.

Jlemoncmpayuu
DneKkTpu3aIus Tel.
JIBa pojia JIEKTpUUECKHUX 3apsI0B U B3aMMOICHCTBUE 3apsKCHHBIX TEJT.
YCTpOoUCTBO U IEUCTBHUE HIIEKTPOCKOIIA.
DneKTpocTaTH4ecKast UHIYKIIHSL.
3aK0OH COXpaHEHUs MIEKTPUUECKHUX 3aPSI0B.
[TpoBOAHMKY U TUDTEKTPUKH.
MoenupoBaHH€e CUIIOBBIX JTUHHUM 3JIEKTPUUECKOTO TOJIS.
HcTOYHMKHM OCTOSIHHOTO TOKA.
JIeNCTBHS 3IEKTPUYECKOTO TOKA.
DIJIEKTPUYECKHUI TOK B )KUIKOCTH.
I"a30BbIit pa3ps.
N3Mepenne cuibl TOKa aMIepMETPOM.
N3Mepenne eKTpuYecKoro HarpsKeHUsT BOJIbTMETPOM.
PeocTaT u mara3uH COnpoTHBIIECHUNA.
B3anmopaelicTBre NOCTOSTHHBIX MAarHUTOB.
MoenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUsI TIOJIOCOB MarHUTa.
MoenupoBaHre MarHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.
OnbIT Opcrena.
MaruuTHoO€ 1noJie Toka. DJIEKTPOMarHur.
JlelicTBME€ MAarHMUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TIOCTOSHHOTO TOKA.
HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOM MHYKIUU.
OnbiThl Dapajes.
3aBUCUMOCTh HANpAaBJICHUS MHAYKUMOHHOIO TOKAa OT YCJIOBUM €ro BO3HMKHOBEHHUS.

3JIeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopusie pabomul u onvimol
OnbITh IO HAOMIOICHUIO JIEKTPU3ALMH TeJl MHAYKIHEH U PU CONMPUKOCHOBEHHH.
HccnenoBanue neiicTBUS 3JIEKTPUUECKOTO M0JIs Ha MPOBOJHUKH U IUAIeKTpUku. COopka u
IpoBepKa paboThI IMEKTPUUECKOM LIeNMH MOCTOSIHHOTO TOKA.
W3mepeHue u perylnupoBaHue CUIIbI TOKA.
W3mepeHune 1 perympoBaHue HanpsHyKEHUS.
HccnenoBanue 3aBUCUMOCTU CHIIBI TOKA, MJIYIIETO Yepe3 PEe3UCTOp, OT COMPOTHUBICHHS

pE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.
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OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOIHUKA OT €r0
JUIMHBI, TIJIOLIaI4 IOTIEPEYHOT0 CEYEHUs U MaTepuana.

IIpoBepka npaBuia Cil0XEHHUs HANPSHKEHUH NPU MOCIIEI0BATEIbHOM COESAMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyid CUJIbl TOKA MIPH MApAJLJIEIIbHOM COEMHEHUU pe3ucTopoB. Onpenenenne
paboOTHI SIEKTPUIECKOTO TOKA, UAYIIETro Yepe3 pesuctop. OnpeneneHne MOITHOCTH IEKTPHIECKOTO
TOKa, BbIJENIIEMOM Ha pe3uctope. MccienoBanue 3aBUCUMOCTH CUIIbI TOKA, UIYLIETO Yepe3 JIAMIIOUKY,
OT HAIIPSKEHUsI HA HEH.

Onpenenenune KI1/1 narpesatens.

HccnenoBanne MarHUTHOTO B3aMMOAEUCTBUSI IOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOJISl HOCTOSIHHBIX MAarHUTOB IIPU UX 00bETUHEHUH U Pa3/ICICHHUH.

UccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbl B3aUMOJICHCTBUS KaTYILIKK C TOKOM M MarHuTa
OT CHJIbI TOKA U HalpaBJIEHUS TOKA B KAaTYILKE.

N3ydeHue nelicTBUSI MAarHUTHOTO MOJISE HA TPOBOJHUK C TOKOM.

KoHncrpynpoBanue u nu3yduenue paboThl 3IEKTPOABUTATENS.

N3mepenue KI1/] samekrpoaBuraTenbHON yCTaHOBKH.

OnBITHI MO UCCIIEOBAHUIO SBJICHMS 3JIEKTPOMArHUTHOM MHIYKIIMU: HCCIEI0BAHUE U3MEHEHUN

3HAYCHHA W HAITPABJICHHA MHAYKIIMOHHOT'O TOKaA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJI€HUSsI

Mexanuueckoe naBuxeHue. MarepuanpHasg Touka. Cuctema oTcu€ra. (OTHOCUTENBHOCTH
MEXaHUYECKOTO  JIBI)KEHMs. PaBHOMepHOe  mpsiMoJIMHEiHOe  JBWkeHue. HepaBHomepHoe
psAMOJIMHENHOE JBUKeHne. CpeaHssi 1 MTHOBEHHAsl CKOPOCTh Teja P HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosimHeliHOe aBuxkeHue. CBoOomHoe mnaneHue. OIbITHI
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpYXHOCTHU. [leproa u yactoTa oOpamenus. Jlunelinas u yrionas
ckopoctu. LleHTpocTpeMHuTeNIbHOE YCKOPEHHE.

[TepBriit 3axkon HptoToHa. Btopoit 3axkon HptoTtona. Tperuid 3akoH Hprorona. Ilpuniun
CYINEPIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHus: Cuiia TPEHHUS CKOJIbKEHMsSI, CUjla TPEHUS MOKOs,
JIpYyrue BUIbl TPEHUS.

Cuna TsHKecTH M 3aKOH BCEMUPHOTO TSATOTEHUS. YCKOpeHHEe CBOOOJHOTO MajeHus. JBmkeHue

IUIaHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHYCCKAsA CKOPOCTh. HesecomocTts u MEPEeTrpPy3KHU.
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PaBHOBecne MarepuanbHOW TOYKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecwe TBEpIOro Tenma ¢
3aKpEIUIEHHOM 0ChIO BpanieHus. MoMeHT cuiibl. LIeHTp TshkecTHu.

Nmnynec Ttena. U3meHenue wummynbca. VMmynbc cuibl. 3aKOH COXpaHEHHMsS] HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

Mexannyeckass paboTta ¥ MOLIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHusi. CBs3b dHEpruu
u pabotel. [loTeHIMaNbHas PHEPTUs Tesa, MOJHATOTO HAJl MOBEPXHOCTHIO 3emuid. [loTeHrmanbHas
SHeprus cxkato npyxuHbl. KuHernueckas sHeprusi. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH

COXpPaHCHUA MEXaHHYECKOM OHCPIHUH.

Jlemoncmpayuu

Halnronenne MexaHM4eCKOTO JBMKEHHUS Tela OTHOCUTEIIBHO Pa3HbBIX TEJ OTCUETA.

CpaBHeHHE IMyTel U TPACKTOPHI JBUKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIHLHO Pa3HBIX Tell
OTCUETA.

N3mepenune CKopoCTH U YCKOPEHUS PSIMOJTMHEWHOTO JIBUKEHUSI.

HccnenoBanue mpu3HaKoB paBHOYCKOPEHHOTO JABMKCHUSI.

HaGnronenue nBukeHus Tena 1o OKpy>KHOCTH.

Halnronenne MexaHW4YeCcKUX SBJICHHM, TPOUCXOANINX B cucTeMe oTcuéTta «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTEIHHO KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHS T€Jla OT MacChl TeJla U IEUCTBYIONIEN HA HETO CHJIBI.

HaGnronenue paBeHcTBa CHIT IPH B3aUMOJCHCTBUMN TEJ.

H3MeHeHune Beca Tenna npu YCKOPEHHOM JIBUKEHUH.

[lepenaua nmnynbca Ipu B3aUMOJICUCTBUM TEJL.

[IpeoOpazoBaHus SHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHne UMITyJIbca MPU HEYIIPYTrOM B3aUMOICHCTBUU.

CoxpaHeHre UMITYJIbCa P a0COFOTHO YIIPYTOM B3aUMOJICHCTBHUMU.

HaGnronenne peak THBHOTO JABUKEHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH ITPU CBOOOHOM ITa/ICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUU IPH IBMKEHUH TeJIa MO/ ICUCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimoi

KoHcTpyupoBanue Tpakrta Jyis pa3roHa U JAIbHEHIIIEr0 paBHOMEPHOTO JBM)KCHUS IIAPHKA WU
TEJICKKH.

OmnpeerneHue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCKa MU IBUXKCHUS IIapHKa 10 HAKJIOHHOW
TUIOCKOCTH.

Omnpenenenre yCKOpeHHs Tela MPU paBHOYCKOPEHHOM JABUKEHUU TI0 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MMYTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBIXKEHUU 0e3
Ha4aJIbHOU CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBIDKEHUHU 0€3 HaualbHOH CKOPOCTU MYTH

OTHOCATCSA KaK P HEYETHBIX YHUCCII, TO COOTBCTCTBYIOIIHUEC ITPOMCIKYTKH BPEMCHH OJJMHAKOBEI.
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HccnenoBanye 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHUS OT CHITbI HOPMAIIBHOTO JTABJICHUSI.

Onpenenenre KodhUITUEHTA TPEHUS CKOJILKEHHSL.

Onpenenenne )XECTKOCTU MPYKUHBI.

OmnpenencHue pabOThI CHIIBI TPSHHUSI MPU PABHOMEPHOM JIBUKCHUH Teja MO TOPU30HTAIBHOM
MIOBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTH MPH MOIBEME IPy3a C HCIOJIb30BAHUEM HETOIBHIKHOTO
Y TIOJBUXKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexannueckue KoJe0aHUS U BOJHBI

KonebarenbHoe nBmkenune. OCHOBHBIE XapaKTEPUCTHKW KOJ€OaHWM: TMEpUOJ, dYacToTa,
amIuinTyna. Marematuyeckuil U NpyXKUHHBIA MasTHUKU. [IpeBpalieHue sHepruu npu KojiedareabHOM
JBIKCHUH.

3aryxatomue kosieOaHus. BoiHyxkaeHHbIEe KojeOanus. Pe3oHanc. MexaHW4eckue BOJIHBI.
CaolicTBa MexaHW4YecKuX BOJIH. [IpomosibHbIE W MONEpedHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHuss. MexaHn4ecKrue BOJHBI B TBEPJIOM TeJe, CEUCMUYECKHUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. IHpa3Byk U yabTpa3ByK.

Jlemoncmpayuu
Ha6nronenue konebanuii Te mo1 ASMCTBUEM CHUIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
Halnronenue BeIHYKIEHHBIX KOJICOAHWUN U pEe30HaHCa.
PacnipocTpanenue npoobHBIX U IOTIEPEYHBIX BOJIH (Ha MOJCIIN).
HaGnronenune 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopusie pabomul u onvimol
OmnpeeneHne YacTOTHI M IIEPH0/Ia KoJeOaHHi MaTeMaTHUECKOTo MasiTHUKa. Onpenenenue
94acTOTHI M TIEpHOJia KOJIeOaHUH MPY>KUHHOTO MasiTHUKa VccnenoBanue 3aBUCUMOCTH TIEpUOJIa
KOJICOaHWH TIOJIBEIICHHOTO K HUTH TPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IEPHOA KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEpHO/Ia KOJIeOaHul Ipy3a, MOJABEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD MEpUoJia KOJeOaHU MPY>KUHHOTO MasTHUKA OT
MAacChl TPy3a U JKECTKOCTHU TPYKHHBI.

I/ISMepeHI/IC YCKOPCHUA CBO6OI[HOFO naacHus.

Pa3nen 10. DnekTpoMarHuTHOE 10JIe U JJIEKTPOMATHUTHBIC BOJIHBI
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DIEeKTPOMarHUTHOE ToJie. DJIEKTpOMarHuTHbIe BOJIHBI. (CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 3MeKTPOMArHUTHBIX BOJIH. MCIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSA3U.

DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

BoJtHOBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimol

W3yueHne CBOMCTB AIIEKTPOMArHUTHBIX BOJH € TIOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pasznen 11. CBeroBble siBJIEHUSI

JlygyeBas moniensb cera. Mictounuku ceta. [IpsmonuHeitHoe pacipocTpaHeHHe CBeTa. 3aTMEHUS
Comnna u Jlyasl. Otpaxkenue cBeta. [1mockoe 3epkano. 3aKkoH OTpakeHHs CBETA.

[Ipenomnenue cBera. 3akoH mperomieHHsl cBera. [lolHOe BHyTpeHHee OTpakeHHE CBETa.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPaKEHUS B ONITHYECKUX CBETOBOIaX.

Jluuza. Xox mydert B mmH3ze. OnTuueckas cuctema (oToamnmnapara, MUKPOCKOTIA U TEJIECKOTIa.
I'ma3 kak ontuyeckas cucteMa. biiM30pykocTh U JATBHO30PKOCTb.

Pasznoxxenne Oenoro ceera B crnekTp. OnbiTel HptoToHa. CioXKeHUE CHEKTPaIbHBIX IIBETOB.

Jucnepcus cera.

Jlemoncmpayuu
[IpsamonuHeHOE pacipoCTpaHEHUE CBETA.
OrtpaxxeHue cBera.
[Tony4yenue n300pa’keHH B ITIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[Ipenomienue cBera.
OnTUYeCKUN CBETOBOI.
Xon stydeld B coOuparomiei JInH3e.
XoJ1 1y4yelr B paccerBaroUIeh JTMH3E.
[TonydyeHune n300paskeHHI ¢ TOMOIIBIO JINH3.
[Ipunnun aeicTBus Goroanmapara, MUKPOCKOIIA U TEJIECKOTIA.
Monens riaza.
Paznosxenue 6eoro cBeTa B CIIEKT).

HOHY‘IGHI/IC 0enoro ceeTa IIpH CJIOKCHHU CBETA PAa3HbIX OIBCTOB.

Jlabopamopusie pabomul u onvimoi

HccnenoBanue 3aBUCUMOCTH YIJla OTPaXKEHUsI CBETOBOTO JIydya OT yruia najeHus. 3ydenue
XapaKTepUCTUK U300pakeHUs MpeMeTa B TIIOCKOM 3epkaiie. MccrnenoBanue 3aBUCUMOCTH yTiia
MIPEIOMIICHHUSI CBETOBOTO JTyda OT yIJia MaJeHHs Ha TPAHUIE «BO3IYX-CTEKIIO.

[Tomyuenue n3006pakeHUIi ¢ TOMOIIBIO COOMpPArOIIEH JTHH3BI.
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DdenepanbHast pabouas mporpamma | @usuka. 7-9 kiaccel (0a30BBINH YPOBEHB)

Omnpenenenre (GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIbI cOOMparomieit JIMH3bI. OMbBITHI 10
Pa30KEeHUI0 OEJIOr0 CBETa B CIIEKTP.

OnbITE IO BOCIIPpHUATHUIO IBETA ITPEAMCTOB IIPU UX H8,6JIIOI[GHI/II/I 4Cpe3 IBCTOBLIC (1)I/IJIBTpBI.

Pa3nen 12. KBaHTOBBIE SIBJIEHHSA

Omneitel Pesepdopna m muianerapHas mojenb aroma. Monenb atoma bopa. Hcmyckanwe u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anlb(pa-, 6eTa- u ramma-u3nydeHus. CTpoeHue atoMHOTO siiapa. Hyknonnas
MOJieNb aToMHOTO siapa. M3otonbl. PagnoakTuBHele npeBpanienus. llepuon nosmypacnaga aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHMs 3apsAJOBOIO M MacCOBOTO YHCEN. OHEpPrusl CBs3U
aToMHbIX sifep. CBsi3p mMacchl M 3Hepruu. Peaknuum cuHre3a u AeneHus saep. VICTOUHHMKM 3Hepruu
ConHua u 3BE31.

SAnepHas sHepreTuka. JIeMCTBUS palMOAKTUBHBIX U3IyYEHUH HA KUBBIE OPraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3JIydeHHsI ¥ TIOTJIONIECHUS.
CrexTphl pa3InyHbIX Ta30B.
CnekTtp Bojopoaa.
Ha6nronenue tpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOMINX U3TydCHUM.

Peructpanus u3nydeHus NpupoaHbIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopmsie pabomul u onvimol
HaGnroeHne CrijIoNTHBIX ¥ IMHEHYATHIX CIIEKTPOB H3ITyYCHHUS.
HccnenoBanue TPEKOB: H3MEPEHHUE YHEPTUHU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoToTpadusiM).
W3mepenue paauoakTHBHOTO (DOHA.

IMoBTOPUTEIbHO-00001AKOIHUIA MOTYJIb

[ToBTOPUTEIIEHO-0000IIAOIIMKA MOAYJIb TMPEAHA3HAYEH Ui CHCTEMAaTH3allid W 0000IIeHUS
MPEJIMETHOTO COJCPXKAHUS M OIbBITa JEATSIBHOCTH, MPUOOPETEHHOTO NMPU HM3YYCHHHM BCETrO Kypca
¢bu3nKkK, a Takke IS TOArOTOBKM K OCHOBHOMY TI'OCYJApCTBEHHOMY S5K3aMEHY MO (QHU3UKE IS
oOyuaronuxcs, BbIOpaBIINX ITOT yIEOHBII TPeaMET.

[Tpu M3ydeHUM NaHHOTO MOJIYJISI PEAM3YIOTCS M CUCTEMAaTU3UPYIOTCS BHIIBI IESATEIBLHOCTH, HA
OCHOBE KOTOPBIX OO0CCIICYMBACTCS JIOCTHKCHUE TPEJAMETHBIX M METANPEIAMETHBIX IIAHUPYEMbBIX
pe3ynbraToB oOyueHUs, (opmMHpyeTcs €cTeCTBEHHO-HayyHasi TI'PaMOTHOCTb: OCBOCHHE HAYYHBIX
METO/IOB UCCIEIOBAHUS SBICHUHN MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHITH (PU3UUIECKHE
SIBJICHUA,
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IIPUMEHSIS ITOJTyYE€HHBIE 3HAHMSI, PELLIAaTh 3aJa4y, B TOM YHCIIE KAYECTBEHHBIE U SKCIIEPUMEHTAJILHBIE.

[IpyHIMOMATBHO AEATEIBLHOCTHBIM XapaKTep JAaHHOIO pasjiela pealu3yercsl 3a CU€T TOro, YTo
oOyyaronuecst BHIOTHSIOT 3a/IJaHHsI, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE MOJIyYCHHBIX 3HAHHWH PAcllO3HaBaTh W HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolllel IPUPOJE U NOBCEIHEBHOM JKU3HH;

HCIO0JIb30BAaTh HAyYHblE METOJbl HCCIEAOBAHUA (PU3NYECKUX SIBICHUNW, B TOM 4YHUCIE JUIS

IMPOBCPKHU T'HIIOTE3 U MOJTYUCHUSA TCOPETUICCKUX BBIBOAOB,
0OBSICHSITH Hay4YHBIC OCHOBBI HanOoJjiee BaKHBIX IIOCTI/I)KGHI/II;'I COBPECMCHHBIX TCXHOJIOFPIfI,

HAIpuMEp, MNPAaKTUUYCCKOTO HMCIOJb30BAHUA PA3JIUYHBIX HCTOYHHUKOB OJHCPIrMHM HAa OCHOBC 3aKOHa

MMpeBpaliCHUA U COXpaHCHHUA BCEX U3BCCTHBIX BUIOB SOHCPTHH.
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IINIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

W3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMpPaBIICHO Ha JOCTHKEHUE

JIMYHOCTHBIX, METAIPCAMCTHBIX U ITPEAMCTHBIX O6p8,30BaTeJII>HI>IX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

B pesynbraTe nzydeHust pU3NKM Ha ypOBHE OCHOBHOTO 0011eTr0 00pa3oBaHus y o0yJaromerocs 0yayT

chopMUpOBaHBI CIAEAYIONINE TUIHOCTHBIC PE3YIbTAThI B UACTH:

1) NATPHOTHYECKOI0 BOCIIMTAHUSA:
MIPOSIBJIEHNE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOH (u3nyecKoit
HAayKHU;
LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) IrPaXIAHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
TFOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OCYXJAEHUU OOIIECTBEHHO -3HAYMMBbIX M 3TUYECKUX
po0ieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKEHUIN (PU3UKU;

OCO3HAaHUEC BA)KHOCTHU MOPAJIBbHO-3THYCCKUX IMTPHUHIUIIOB B JCATCIbHOCTH y‘IéHOFO;

3) ICTETHYECKOT0 BOCIIMTAHUS:
BOCIIPUSTHE ICTETHYECKUX KauecTB (PU3NUECKON HAYKH: €€ TApMOHUYHOTO MTOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) LHEHHOCTH HAYYHOI'0 MO3HAHMS:
OCO3HAHHWE LIEHHOCTH (PU3NYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIONICH KYJIbTYPHI;

Pa3BHUTHUC Hay‘lHOﬁ J'IIO603HaTeJ'IBHOCTI/I, HHTEpPECa K HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH,

5) (opmMupoBaHu KYJbTYPbI 310POBbS M IMOIHOHAIBHOIO 0J1ar OOy YH:
OCO3HaHHE [IEHHOCTU 0e30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUpE,
BKHOCTU TpaBUil 0€30MaCHOTO TOBEIEHUS Ha TPAHCIOPTE, HAa JOPOrax, ¢ 3JMEKTPUUYECKUM U
TEIJIOBBIM 000PYJIOBAaHUEM B JOMAIITHUX YCIOBHSIX;
chOpMUPOBAHHOCTh HaBbIKa pedIieKcHu, MPU3HAHHE CBOETO IpaBa Ha OLIMOKY M TaKOTo e
IpaBa y Ipyroro 4ejoBeKa;

6) TPYA0OBOI0 BOCIIUTAHUSI:

AKTHBHOE yJ4aCTHE B PEIICHUH MPAKTHUSCKHUX 33/7a4 (B paMKax CeMbH, 00pa30BaTeIbHOM

OpraHM3aIliK, TOpo/ia, Kpas) TEXHOJOTHYECKON M COIMaIbHOM HAMPaBICHHOCTH, TPEOYIONUX B TOM
qucie U (PU3NIECKUX 3HAHUIA,

MHTEpeC K MPaKTUYECKOMY U3y4eHHIO MpodeccHii, CBSI3aHHBIX C (PU3UKOMH;
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7) JKOJIOTMYEeCKOr0 BOCIIMTAHMSA:
OpHUEHTAIs Ha IPUMEHEHHE (PU3MUECKUX 3HAHHUM Ul PeIIeHHs 33/1a4 B 00JIACTH OKPYKaIOIIen
Cpelbl, IVITAHUPOBAHHUS ITOCTYIIKOB U OLICHKU MX BO3MOYKHBIX IIOCIICICTBUN JUIsl OKPY/KAOIIEH CPE.Ibl;

0CO3HAHME TI00ATFHOTO XapaKTepa YKOJIOTUIECKUX TPOOIIEM U TyTel X peIICHUS;

8) aJanTalMy K U3MEHSAIOIHUMCS YCJIOBUSIM COUAIBHON U IPUPOAHOM cpeibl:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPH BBITMIOJIHEHHH WCCIICAOBAHUA U MPOEKTOB (PH3MUYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHX;

MIOBBILLIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Y€PE3 IPAKTUUECKYIO JIEATENbHOCTD; IOTPEOHOCTD
B (popMHpOBaHUM HOBBIX 3HAHUH, B TOM 4Kcie GOPMYIHPOBAThH UIE€U, TOHATHUS, THIIOTE3BI O
(bu3nyecKkux 00bEKTax U SIBICHUSX;

OCO3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 00J1acTH PU3UKY;

IUIAHUPOBAHUE CBOETO PAa3BUTHS B IPHOOPETEHUHN HOBBIX (PM3MUECKUX 3HAHUM; CTpEeMIICHHUE
aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U MPUPO/IbI, 00IIECTBAa U SKOHOMHKH, B TOM YHUCIIE C
MCIO0JIb30BaHNEM (PU3MUECKUX 3HAHUII;

OIIEHKAa CBOMX JIEUCTBUHN C YUETOM BIIMSHHS Ha OKPY)KAIOLIYIO CPEAY, BO3MOMXKHBIX INI00ATbHBIX

HOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pesynbrate ocBoeHMs mporpaMMsl 1o (U3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus Y
oOyvarorerocss ~ Oyayr  chOpPMHpPOBAaHBI  METANpPEIMETHBIE  PE3YJIbTATHI, BKJTFOYAIOIITHE
MO3HABATEJIbHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBHS, KOMMYHHKATUBHBIC YHHBEpPCAIbHBIC y4eOHBIC

NeUCTBUS, PEryISITUBHbIE YHUBEPCAIbHbIC YUeOHbIC AEHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBepcAJbHbIe Yy4eOHbIe J1elcTBHS Ba3osble jJornueckue
nefcTBUA:

BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHHI); YCTaHABIMBAThH
CYILIECTBEHHBIH NMPHU3HAK Ki1acCH(pUKaIMK, OCHOBAHUS JUIs 000OLICHUS U CPAaBHEHUS,

BBISBIISITH 3aKOHOMEPHOCTHM M TIPOTHBOPEYMS B paccMaTpuBacMbIX (akTax, HdaHHBIX U
HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSM;

BBISIBIISITH TPUYUHHO-CIICICTBEHHBIE CBSI3M NPH W3YyYEHUHM (PU3MYECKUX SBJICHUN M HPOLIECCOB,
Je7aTh BBIBOJBI C HCIIOJB30BAHUEM JEIyKTHBHBIX M HHIYKTHBHBIX yMO3aKIIOYEHHH, BBIIBUTaTh
TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEIUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh cHocoO pemieHus y4yeOHOM ¢u3nmyeckoit 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELIEHHs, BBIOOp Hauboyiee MOAXOJAMIIEr0 C YYETOM CaMOCTOSITEIBHO

BBIICIICHHBIX KpI/ITepI/IeB).
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Ba3oBble nccienoBare/bCKue 1eiCTBUSA:

HCII0JIb30BATh BOIPOCH! KAK MCCIIEA0BATENbCKUI HHCTPYMEHT IIO3HAHUS; IIPOBOUTH 110
CaMOCTOSITEIIbHO COCTABJICHHOMY TUIAHY OIIBIT, HECIIOKHBIM (PU3NYECKUI SKCIEPUMEHT, HEOOIIBILIOE
UCCIIEI0OBaHUE (PU3NYECKOTO SIBICHUS;

OLICHMBaTh Ha TPUMEHHMOCTh M JOCTOBEPHOCTh HWH(POpPMALHIO, TOJIYYECHHYI0O B XOJ€
HCCIIEIOBAHUS UJIU SKCIIEPUMEHTA;

CaMOCTOATENBHO (hopMyIHpoBaTh 00OOIICHUSI U BBIBOJBI 10 PE3yJabTaTaM HpPOBEAEHHOTO
HaOJIO/IEHUS, OTIBITA, HCCIICJOBAHNUS;

MIPOrHO3UPOBaTh BO3MOJKHOE JallbHEMIIee pa3BUTHE (PU3UUYECKHX TPOIECCOB, a TakKkKe

BBIIBUT'aThb IMMPECAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pa6ora ¢ undopmanueii:

MPUMEHSTh Pa3INYHbIE METO/Ibl, UHCTPYMEHTHI M 3aIPOCHI MIPHU MOUCKE U 0TOOpE MHPOpMALUU
WM JIJaHHBIX C YYETOM IPEUI0KEHHON yueOHOH (u3nyeckoil 3a1a4u;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U
dhopm mpencTaBIeHNUS;

CaMOCTOSITEJIHO ~ BBIOMpAaTh  ONTHMaJbHYIO (opMmy mpeacTaBieHuss UHPOpMaUU U
WUTIOCTPUPOBATh PEIlIaeMble 3a/ladl HECJOKHBIMHM CXEMaMH, JuarpaMMaMu, UHOW rpadukoit um ux

KOMOUWHAIIMSIMU.

KoMMyHuKATHBHbIE YHHUBeEpPCAJibHbIe y4eOHble [eiHCTBUA:

B XoJe¢ OOCYXJIEeHHs yd4eOHOTO MaTepuajia, pPe3yJbTaToB JIA0OPATOPHBIX PabOT W TPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TEMbI M BHICKA3bIBATh HJICH, HAIICJICHHBIC HAa PEIICHHE
3aJ]auu ¥ TOJIEpKaHKUEe OJIaro)KeaaTeIbHOCTH OOIICHUS;

COIIOCTaBJISTh CBOU CYKICHHUS C CYXJICHUSMHU JPYTUX YYaCTHUKOB JHAJIOTa, OOHApPYKUBATh
pas3in4me U CXOJCTBO MO3MIINA;

BBIpaXKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U MMUCHbMEHHBIX TEKCTaX; MyOJIMYHO TPEACTABIATh
pe3yIIbTAThI BRIIOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICI0BAHUS, TPOCKTA).

MOHUMATh M KCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIAMBHIYAJILHON pabOTHI MpH
peleHIH KOHKPETHOM (prU3HUecKoi poOIeMbl;

MPUHUMATh IEJTU COBMECTHOW JIESATEILHOCTH, OPraHU30BbIBATh JCHCTBHS MO €€ JIOCTHUIKCHUIO:
pacrpenesiaTh poyid, 00CY)KAaTh MPOIECChl U PE3yabTaThl COBMECTHOW PabOThI, 0000IIATh MHEHHS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTast KAUECTBEHHOTO pe3ylibTaTa Mo CBOEMY HAlpaBICHHUIO
Y KOOPJIUMHUPYS CBOU JIEHCTBUS C IPYTUMHU YICHAMU KOMaH]IbL;

OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPUAM, CaAMOCTOSTEIHHO

C(l)OpMyJ'II/IpOBaHHBIM yY4aCTHUKaMU B3aUMOJCHCTBHS.
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PeryiasitTuBHbIC yHHMBeEpCaJIbHbIe y4YeOHBbIe ACHCTBUA
Camoopranmzanms:

BBISBJIATH MPOOJEMBI B )KM3HEHHBIX M YUEOHBIX CHTYalUsX, TPEOYIOUIMX IS PELICHHUS
(bU3NIEeCKUX 3HAHUH;

OpUEHTUPOBATHCS B PA3IMUHBIX MOJAXOJaX MPHUHITHUS pelIeHUH (MHIUBUAYaJbHOE, HMPUHATHE
pellieHus B IpyIIe, IPUHIATHE pEellIeHUi Ipynnoil);

CaMOCTOSITEIIBHO COCTABJISITh AITOPUTM pellieHHus GU3NIECKOH 3a/1aui WK TUIaHa HCCIIECIOBAHUS
C Y4ETOM HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh Ipe/laracMble

BApUAHTHI PELLIEHUI; 1e1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IJ1aH €€ U3MEHEHUS; 00bACHATh IPUYUHBI
JOCTUXEHUS (HEJOCTUKEHUS) PE3Y/IbTaTOB JESTEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIILHOCTH (B TOM YHUCIIE B XO/JI BBINOJIHEHUS (PU3UUECKOTO
MCCIIEIOBAHUS WJIM IPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB, N3MEHUBILIUXCS CUTYALIUH,
YCTaHOBJIEHHBIX OIIMOO0K, BOSHUKIIUX TPYAHOCTEH; OLIEHUBAaTh COOTBETCTBHE pPe3yiIbTaTa LEeH U
YCIIOBUSM.

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUHM Ha HAy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro.

IIPU3HABATH CBOE MPABO Ha OLIMOKY MU pelleHuH (PU3NYECKUX 3a7a4 WIM B YTBEPXKICHHIX Ha

Hay4yHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIbTATDBI

K koHiy o6y4yenus B 7 kJjiacce mpeIMETHbIE PE3YJIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH y O0YJAIOIINXCS YMEHHI:

UCIO0JIb30BAaTh MOHATHA: (U3MYECKUE M XUMUYECKUE SIBJICHHUA, HAOIIOACHUE, SKCIIEPUMEHT,
MOJEeNb, THUIIOTEe3a, E€AWHULBI (U3UYECKUX BEJIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BemecTBa  (TBEpHOE, IKUAKOE, Tra3o00pa3HOE), MeXaHW4YecKoe JBIKeHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHs, paBHOJAEWCTBYOMmIas cui, aedopMmanus (ympyras,
IJIACTUYECKAs), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiaeHus (auddy3us, TemIoBOe [BIKEHHWE 4YaCTHI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBW)KEHHE, UHEPIIHS, B3aUMOJCUCTBUE Tell, paBHOBECHE TBEPIBIX TEN C
3aKperIEHHOM OCBIO BpallleHUs, Tepefada MaBieHUsS TBEPABIMU TellaMH, KUJIKOCTSIMU U Ta3aMu,
aTMoc(epHOe JaBlieHUE, TUIaBaHHUE TeJ, MPEBPAIICHUS] MEXaHWYECKOW DHEPruH) MO OMHCAHUIO HX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PH3HUYECKOe SBIICHHE,

pacrmo3HaBaTh MPOSIBICHHUE HM3YYCHHBIX (PU3UYECKHX SBJICHHI B OKPYXAIOIIeM MHpE, B TOM
grcne Gu3nYecKue BICHUS B IPUPOE: MPUMEPHI IBUKEHUS C Pa3THUHBIMU
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CKOPOCTSIMU B KMBOM U HEXUBOM NPUPOJE, ACUCTBUE CUJIBI TPEHUS B NPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOTO JaBJICHUS HA XMBOW OpPraHu3M, IUIaBaHUE PbIO, pbIYard B Telle YEJIOBEKa, MPH 3TOM
NEPEeBOANUTH IMPAKTUYECKYIO 3a/Jady B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH)
(bU3NIECKUX SBICHUN;

ONMCHIBaTh W3YYECHHbIE CBOWCTBA T€l W (PU3UYECKHUE SBICHHUS, HUCHOJB3YS (u3HuecKue
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHUJIA
YOPYrOCTH, CHJIa TSDKECTH, BEC Tejla, CUJla TPEHUs, JaBieHue (TBEPAOro Tena, >KUJIKOCTH, rasa),
BBITAJIKUBAIONIAS CHJIA, MEXaHHUECKasi pab0Ta, MOIIHOCTb, TUIEYO CHIIBI, MOMEHT CHIIbI, KOO(P(PHUIIMEHT
MIOJIE3HOTO JEMCTBUSI MEXaHU3MOB, KUHETHUYECKas U MOTEHIUalbHas HHEpPrusi), MpH ONUCAHUU
MPaBMWJIBHO TPAaKTOBAaTh (PU3MYECKHI CMBICI MCHOJB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IWHUIIBI
(Gu3NYeCKUX BEIUYMH, HAXOAUTh (OPMYINbI, CBS3bIBAIOLIME [aHHYIO (U3UYECKYI0 BEIMYUHY C
JIPYTMMHU BETMYMHAMMU, CTPOUTH IPaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBAa Tes, (U3NYECKUE SIBICHUS W MPOLECCHI, MCIONb3Yys IpaBHIa
cloxeHust cui (BIOJb OAHOM mpsimoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NnpaBuiIoO
paBHOBecHsl phlyara (0J0Ka), «30JI0TO€ TMPaBUIO» MEXAHHMKH, 3aKOH COXPAHEHHUS MEXaHHYECKOU
SHEpPruM, MpH TOM JIaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTHUeCKOe
BBIPAXKEHUE;

OOBACHATH (M3MUECKUE SIBJICHUS, MPOILIECCHl M CBOWCTBA TEJN, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYALMI MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISATH
MPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHHE M3 1-2 JIOTMYECKUX IIaroB ¢ omopout Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHHUM, (PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a1aud B 1-2 N[EHCTBUS, UCHOJIB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢usznuecKkue BENUYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3a/aydl 3alHChIBaTh KpPATKOE YCIIOBUE,
MOJCTaBIATh (U3MUYECKUE BEIUYMHBI B (OPMYJbl M MPOBOJIUTH PACUYETHl, HAXOAWUTH CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE AJISl PElIeHMs 33a[a4, OLEHUBATh PEATUCTUYHOCTh IMOJIy4eHHOUN (u3nueckoit
BEJINYMHBI;

pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MPU MOMOHIM (U3UYECKUX METOJOB, B
OMHMCAHWU MCCIENAOBAaHUS BBIICNATh MPOBEPSIEMOE IMPEANONoKeHHe (TUMOTe3y), pa3inyarb U
HMHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT, HAXOUTH OUTHOKH B XOJI€ OMBITA, AETaTh BBIBOJIBI I10 €T0
pe3ynbTaTam;

MPOBOJUTH OMBITHl MO HAOMIOACHHUIO (DU3MYECKHX SIBICHUN WM (DU3MYECKUX CBOMCTB TEI:
dbopMynupoBaTh IMPOBEpPSEMbIE MPEANOJIOKEHHS, COOMpaTh YCTAHOBKY U3 MPEATI0KEHHOTO
000pynOBaHus, 3aMIUCHIBATH XOJI OMBITa U (OPMYITUPOBATEH BHIBO/IBI,

BBIMIOJIHATh TpSIMbIE HM3MEPEHMsI PACCTOSIHUS, BPEMEHH, Macchl Tena, o0bEMa, CHUIBI U
TeMIepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX NPUOOPOB, 3aNMCHIBATh MOKa3aHMs
prOOPOB € YIETOM 3a/JaHHOM aOCOTIOTHOM MOTPENTHOCTH U3MEPEHU;

IIPOBOJIUTH HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKON BETUYMHBI OT JApPYrod c

HCIIOJIb30BAHUEM IIPAMBIX I/ISMCpCHI/Iﬁ (3aBI/ICI/IMOCTI/I IIyTU paBHOMCPHO JABWIKYIICTOCAH
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TeJla OT BPEMEHM JIBWIKCHHUS Tella, CHJIBI TPEHHUs CKOJIBKEHHS OT Beca Tela, KadecTBa 00paboTKu
MOBEPXHOCTEH TEN M HE3aBUCHMOCTH CHJIBI TPEHHSI OT IUIOIIAJH CONPHUKOCHOBEHHUS TEJ, CHIIBI
YIPYroCTH OT YAJIMHEHMSI NMPYKUHBI, BHITAIIKMBAIOLIEH CHIIBI OT 00bEMa NOTPYKEHHOMN YacTH Teja U
OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TJYyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TEJIO, YCIOBHW IUTaBaHUS TEJ, YCIOBUH paBHOBECHs pbluara u OJOKOB, y4aCTBOBATh B
IUTAHUPOBAHUM Y4EOHOTO HCCIEeIOBaHMS, COOMpATh YCTAHOBKY M BBINIOJHITH HM3MEPEHUs, CIEHyS
MPEUI0KEHHOMY TUIaHy, (PUKCHPOBAThH PE3YNIbTATHI MOJIYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEITHMYMH
B BHJIE MTPEUIOKEHHBIX TAOIHII ¥ rpa)uKOB, I€IaTh BBIBOJBI IO PE3yIbTaTaM HCCICIOBAHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIHYUH (IUIOTHOCTh BEHIECTBA KHUIKOCTH U
TBEPJIOTO TeJa, CHUJIa TPEHUS CKOJBKEHHUs, JaBIICHUE BO3/yXa, BBITAJKUBAIONIAS CHJIA, JCHCTBYOMIAsA
Ha TIOTPYKEHHOE B JKUAKOCTH TeNo, KO3()UIIMEHT IMOJIe3HOTO NEeHCTBUS MPOCTHIX MEXaHH3MOB),
cllefysl TPEIIOKEHHON MHCTPYKIMU: TPU BBITOJHEHUH H3MEPEHHUH COOMpAaTh KCIEPUMEHTAITBHYIO
YCTAHOBKY M BBIYHCIISITH 3HAYCHHE ICKOMOW BEJTHYHMHEI;

coOiroaTh MpaBuUiia TEXHUKH OE30MAaCHOCTH Mpu padboTe ¢ JabopaTOpHBIM 000PYIOBaHUEM;

YKa3bIBaTh MPUHITUIBI ICHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMECsT COCYIbl, OapoMeTp, phlYyar, TOJBMKHBIA W HETOABIDKHBIA OJIOK,
HaAKJIOHHAs TUIOCKOCTB;

XapaKTepU30BaTh TPUHIIAIBI JEHCTBHS HM3YYEHHBIX TPUOOPOB W TEXHUYECKUX YCTPOWCTB C
OMOpPOM Ha MX OMHUCAHMA (B TOM 4YHCIE: HNOJIIMUIHUKH, YCTPONCTBO BOJONPOBOJA, THAPABIMUYECKHUM
IIPECC, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3ys 3HAHUSA O CBOMCTBaX
(MBUYECKUX SBICHUN U HEOOX0MMbIe (PU3UICCKUE 3aKOHBI K 3aKOHOMEPHOCTH;

IPUBOANUTE MPUMEPHI (HaXOAUTh MH(GOPMALMIO O IMpUMEpax) MPAKTUYECKOI'O HCHOJIb30BAHUSA
(U3UYECKUX 3HAHWUN B TMOBCEIHEBHOW >KM3HU Il oOecredeHus: 0e30mMacHOCTH MpH OOpamlieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOMCTBaMH, COXpPAHEHUS 370pOBbi U COONIIOJEHHUS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKpYKaloLIeH cpene;

OCYLIECTBIIATh OTOOP MCTOYHMKOB HMH(popMauuu B MHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3aIIPpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U ITyTEM CPaBHEHMsI Pa3IMYHbIX UCTOUHUKOB
BBIIENATh NH(POPMALNIO, KOTOPAs SIBJIAETCS IPOTUBOPEUUBON MIIN MOXKET ObITh HEIOCTOBEPHOM;

UCIOJb30BaTh TPU BBINOJHEHUU YYEOHBIX 3aJaHU HAY4YHO-TIONYJIAPHYIO JIUTEpaTypy
(GU3MYECKOro CcoAep)KaHus, CIpaBOYHbIE MaTepHaibl, pecypchl ceTu VIHTepHeT, BiajeTh NpUEMaMU
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOPMaLMK U3 OJJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKUE IMCbMEHHbIE U YCTHbIE COOOLICHHS Ha OCHOBE 2-3

HCTOYHHUKOB I/IH(bOpMaI_[I/II/I (I)I/ISI/I‘IGCKOFO COACPIKaHUA, B TOM YHUCJIC HY6J'II/IIIHO
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JenaTh KpaTKue COOOLICHHS O pe3ylbTaTax IMPOEKTOB WM Y4YeOHBIX HCCIIEAOBAaHUM, MpU 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3Y4YCHHBIM TMOHSATHHWHBIM ammapar Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IIPY BBINIOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEJOBAHUN paclpeesiTh 00S3aHHOCTH B IpyIIIIE B
COOTBETCTBUU C IOCTABJIICHHBIMU 33Ja4aMH, CJIECAUTH 33 BBIIOJHEHHUEM IUIaHA JCUCTBUM, aJ€KBaTHO
OLICHUBATh COOCTBEHHBIH BKJIQJ B JICATEIIHOCTh TPYIIBL, BBICTPAUBATh KOMMYHUKAaTHBHOE

B3aHMOﬂ€ﬁCTBHC, Y4YUTBIBAsd MHCHUC OKPYKAIOIIUX.

K xoniy o0yuenus B 8 kjiacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTD Y 00yUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh TMOHSITHS: Macca M pa3Mephbl MOJIEKYJ, TEIJIOBOE JBMKEHHUE aTOMOB M MOJIEKY,
arperaTHbIE COCTOSIHMS BEIIECTBAa, KPHUCTANIMYECKHE U aMOpdHBbIE Tela, HACBIIEHHBIH |
HEHACHIIIEHHBIN TIap, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTUsl, TETJIOBON JBUTATEIb,
JJIEMEHTAPHBIA  AJNEKTPUUECKUN  3apsij, JJICKTPUUYECKOE TOJie, TPOBOTHUKH U JUDJIEKTPUKH,
MOCTOSIHHBIHN 3JIEKTPUYECKUN TOK, MAarHUTHOE MOJIE;

pasznuuaTh SBJICHUS (TEIUIOBOE pacIIMpPEeHHe W CKATHE, TeIulonepesada, TeII0BOe paBHOBECHE,
CMayMBaHMWE, KaNWUISIPHBIC SBIEHUS, WCIApeHHe, KOHACHCAIWS, IUIaBJIEHHWEe, KPHUCTAITU3AIIM
(oTBepneBaHMEe), KHUMEHWE, Temuonepenada (TEIUIONMPOBOIHOCTh, KOHBEKIHS, H3JIy4YCHUE),
AJIEKTpU3ALNS TEJl, B3aUMOJACHCTBUE 3apSA0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICMICTBHE MarHUTOB, ACHCTBUE MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHJIYKITUS) TI0 OTIMCAHHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOITUX JTaHHOE
(dbu3HYecKoe SBIICHUE;

pacro3HaBaTh TPOSIBIICHHE HM3YyYE€HHBIX (DU3WYECKHX SIBICHUM B OKPYKAIOIIEM MHpE, B TOM
yucie (U3NYECKHE SBIICHUS B NPHUPOJC: NMOBEPXHOCTHOE HATSDKCHHE WM KallWJULIPHBIC SBJICHUS B
MpUpPOJIe, KPUCTAUIBI B Tipuponae, wm3nydeHue CoiHIla, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
o0pazoBaHHE POCHI, TyMaHa, WHEs, CHEra, 3JCKTPUUYCCKHE SIBJICHHS B aTMocdepe, SICKTPUYECTBO
YKHUBBIX OpPraHU3MOB, MArHUTHOE T10JI€ 3eMJTH, Apei( MoJr0CcoB, poJib MArHUTHOTO TOJIS JUTsl )KM3HU Ha
3emiie, TOJIIPHOE CHUSIHHE, TIPU ATOM IEPEBOJWTH IMPAKTUUYECKYIO 3a/adyy B Y4YCOHYIO, BBIICIATH
CyIIECTBEHHbIE CBOICTBA (MIPU3HAKK) PU3NYECKUX SIBJICHUN;

OTHCHIBATh M3YYCHHBIE CBOWCTBA Tel U (PU3UYECKHE SBICHHUS, HUCHONB3YyS (u3HuecKue
BEITMYMHBI (TeMIepaTypa, BHYTPEHHSSI DHEPIHs, KOJIWYECTBO TEIUIOTHI, YyAeJIbHas TEIIOEMKOCTD
BEIECTBA, y/AeJIbHAs TEIUIOTa IUJIaBJICHUS, YeNbHas TEIjoTa mapooOpa3oBaHMs, ylelbHasl TEIoTa
CrOpaHus TOIUIMBA, KOA((HUIIMEHT TIOJE3HOTO JEWCTBUS TEIUIOBOM MaIllMHBI, OTHOCHUTEIbHAS
BJI&YKHOCTh BO3/YyXa, AJIEKTPUUECKHUH 3apsij, cuja TOKa, JEKTPUUYECKOE HAMPSIKEHHUE, COIPOTUBIICHHUE
MIPOBOJIHHKA, YAEIbHOE COMPOTHUBIEHUE BEIIECTBA, pab0Ta U MOIIHOCTH AIEKTPUUYECKOTO TOKA), MPH
OTIMCAHUU TPABUIIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCHOJIB3YEeMBIX BEITUYHMH, OOO3HAUYEHUS H
€IUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUThH (DOPMYIIBI, CBS3BIBAIONINE JaHHYIO (PU3UUYECKYIO BETHUHUHY

C ApYIrMMHU BCIIMUYUMHAMH, CTPOUTDH Fpa(l)I/IKI/I N3YYCHHBIX 3aBUCHMOCTEHN (I)I/ISI/ILIGCKI/IX BCJIIMYMH,
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XapakTepu30BaTh CBOICTBA Tel, (pU3MUYECKHE SBICHHUA M IPOLECCHI, HCIOJIb3ys OCHOBHBIC
IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEILECTBA, NPHUHLHUII CYNEPHO3UIUU
1oJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsia, 3akoH OMa Juisl ydacTKa LIeId, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHs SHEPTHH, TIPH 3TOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3aMMChIBAaTh €T0 MAaTEMATUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3MUECKUE MPOIECCHI M CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTYaIHi
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:

BBISIBJISIT [IPUYUHHO-CIIEAICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JOrMYecKHUX LIaroB C
omopoii Ha 1-2 W3yYEHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHWH, (QHU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemath pacdy€THbIE 3aJaud B 2-3 NEHCTBUS, MUCIOJIB3YSl 3aKOHBI U (OPMYIIbI, CBSI3bIBAIOIINE
(u3nyeckue BEITMUYUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJlauM 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATDH
HEJOCTAaTOK JAaHHBIX JJIs PEIleHUs 3a/Jadyd, BbIOMPATh 3aKOHBI U (QOpPMYNbI, HEOOXOAUMBIE A €€
pelleHus, MPOBOJAUTH Pacdy€Tbl UM CPaBHUBATh IOJIYYEHHOE 3HAYeHHE (PU3NYECKOW BEIUYHHBI C
W3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PpEHIMTh MpU MOMOIIM (PU3HUECKUX METO/O0B,
UCIOJIb3YSl OINHCAaHUE HCCIENOBAaHUSA, BBIACNIATH IPOBEPSEMOE MPEINOJIOKEHUE, OLEHUBATh
MIPaBUJIBHOCTH MOPSI/IKA IPOBEICHUS UCCIIEJOBAHMS, JIENaTh BHIBOJIbI;

IIPOBOJIUTH OMNBITHI 1O HAOIIOAECHUIO (PU3MUECKUX SIBIECHUN WM (U3NYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBJICHUS, 3aBUCUMOCTh JIABJIEHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTU
mporecca OCTHIBAaHMS W HarpeBaHMs INpPU H3IYYEHUH OT I[BeTa H3Jydarollell (IOorjolarouiei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJABI OT TEMIIEPATyphl KUAKOCTH M IUIOLIAAN €€ IOBEPXHOCTH,
NIEKTPU3alUsA Tel M B3aUMOJEHCTBHE 3JIEKTPHUYECKUX 3apsiioB, B3aUMOJEHCTBHE MMOCTOSIHHBIX
MarHuTOB, BU3yalMU3alllsd MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, 1EHCTBUS MAarHUTHOTO IOJIS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArH1Ta, CBOMCTBA JIEKTPOABUraTelIsl [IOCTOSTHHOIO TOKA):

(bopMynupoBaTh NPOBEPsieMbIE MPEANIOJI0KEHHS, COOUPATh
YCTQHOBKY U3 IPEJIOKEHHOTO 000pYNOBaHMs, OIUCHIBATh XOJ ONbITa U (OPMYIHUPOBATH BBIBOJIBI;

BBITOJIHATH NPsAMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIBHON BIaXXHOCTH BO3/yXa, CUJIbl TOKA,
HanpsDKeHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIMYMH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPELIHOCTH;

IIPOBOJIUTh HCCIIEJIOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKON BEIUYMHBI OT JAPYrod c
UCIOJb30BAHUEM MPSAMBIX HU3MEPEHUIl (3aBUCUMOCTh CONPOTUBICHUS HPOBOJHMKA OT €ro JUIMHBI,
IUIOLIAIA MOIIEPEYHOI0 CEYEHUs M YIEIBHOTIO CONPOTHUBIICHUS BEIIECTBA MPOBOJHMKA, CHUJIBI TOKa,
UIYIIETO 4Yepe3 NMPOBOJHUK, OT HANPSDKEHMsI HA MTPOBOJHMKE, MCCIIEOBAHUE IMOCIENOBATEIBLHOIO U
napajyieIbHOTO COeMHEHUH MPOBOJHHMKOB): IUIAHUPOBATh HCCIIEAOBaHUE, COOMpPATh YCTAHOBKY H

BBIIIOJIHATH U3MEPCHU, CICAYH
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MPEUIOKEHHOMY TIJIaHy, (UKCHPOBATh pE3yJibTaThl MOJIYYEHHOW 3aBHCHMOCTH B BHIE TaOIUI[ U
rpaduKOB, JIENIaTh BHIBOJBI 110 PE3yIbTaTaM MCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BENUYMH (yIenbHas TeIJIOEMKOCTh BEIECTBA,
COIIPOTHUBJICHUE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA): TUNIAHHUPOBATH U3MEPEHHUS,
cOOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAys TPEIIOKEHHONH HHCTPYKIHMH, M BBIYUCIATH
3HAYCHUE BEJIINYHHBI,

coONI0IaTh TpaBWiIa TEXHUKU OE30MacHOCTH Npu paboTe ¢ abopaTopHBIM 000pYJOBAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ICHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOPOH Ha WX OMHMCaHUs (B TOM YHMCIIE: CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA,
amIiepMeTp, BOJBTMETpP, CUETYMK OJIEKTPHUUECKON DHEPTHH, 3IEKTPOOCBETUTENBHBIC MPHOOPEHI,
HarpeBaTeJbHbIE AIIEKTPONPUOOPHI (TIPUMEPHI), SJIEKTPUUECKUE NPEIOXPAHUTEIH, SJIEKTPOMArHHT,
AIIEKTPOBUTATENb TOCTOSTHHOTO TOKA), WCHONB3YS 3HAHHUS O CBOMCTBAaX (PU3MUECKUX SIBICHHUA W
Heo0XoIuMble (PH3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M W3MEPHUTEIbHBIE MPHUOOPHI 1O CXeMaM M
CXEMATUYHBIM PUCYHKaM (KHUAKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHMs, OJIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMBI DJJEKTPHUYECKUX IIeTel ¢
MOCIIEIOBATEIIFHBIM H TApaUIeIbHBIM COCTUHEHHUEM JJIEMEHTOB, pa3indasi YCJIOBHBIE 00O3HAYCHUS
3JIEMEHTOB IEKTPUUECKHUX LENEH;

NPUBOJIUTE MpUMEPH! (HaXOAWTh MHAOPMALHUIO O MpHUMeEpax) MPaKTUIECKOTO HCIIOJIb30BAHUS
(U3UYECKUX 3HAHWUN B TMOBCEIHEBHOW >KM3HU Il oOecredeHus: 0e30mMacHOCTH TpH OOpamieHuu ¢
npubopaMi W TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 370pOBbS U COONIONCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOIIEH Cpee;

OCYIIECTBIIAITh MOUCK HHGpOpMaIK (U3HUECKOTO cojepkaHus B IIHTepHEeTe, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IMyTEM CPaBHEHMS JOTOJHUTEIBHBIX MCTOYHHKOB BBIICISATH MH(MOPMALHIO,
KOTOpas SIBJISICTCS MPOTUBOPEUNBOM MIIN MOXKET OBITh HEOCTOBEPHO;

UCIIONIB30BATh TIPH  BBINOJHEHUHM YYEOHBIX 33JaHUH HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bHU3MUECKOTO COJEpKAHUS, CIPAaBOYHBIE MaTepHajbl, pecypchl cetn MHTepHeT, BiaseTs mpuémamu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus MH(GOPMAIMHU U3 OJJHOI 3HAKOBOH CHCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbBIE MUCBMEHHBIE M KPaTKHE YCTHBIE COOOMIeHHUs, 00001mas nHPOpMaIIio
U3 HECKOJIbKMX HMCTOYHHMKOB (DU3MYECKOTO COJAEPXKaHWS, B TOM 4YHCJIEC NYOIMYHO TPEACTABIATH
pe3yJIbTaThl MPOEKTHOM WIIM UCCIIEN0BATEIbCKOM JEATEIbHOCTH, TIPH 3TOM I'PAaMOTHO HCIIOJIB30BaTh
M3y4YCHHBIN TOHATUIHBIN anmapaT Kypca (U3UKH, COTIPOBOXK/IATh BBICTYIICHUE MIPE3CHTANNEH;

IPU BBINOJHEHUH Y4eOHBIX MPOCKTOB U MCCIEAOBAaHUN (DPU3UUECKHUX IPOIECCOB pacipeessiTh
00513aHHOCTH B TpYyINIE€ B COOTBETCTBUU C TOCTABJICHHBIMM 3aJjayaMH, CICAUTh 3a BBIIOJIHEHUEM
IUTaHa JIeHCTBUI UM KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIN BKJAJ B JIESATEIBHOCTD
IpyIIbl, BbICTpaUBaTh KOMMYHMKATHBHOE B3aMMOJIEHCTBHE, MpPOSBIAS TOTOBHOCTb pa3pellaTh
KOH(QJIUKTBI.
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K koHIy 00yuenus B 9 kJjiacce mpeJMeTHbIC pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTD y O0YJAIOLIUXCS YMEHUI:

HCII0JIb30BATh MOHATHUS: CUCTEMA OTCUETA, MaTepUalIbHAs TOYKA, TPAEKTOPHsI, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBWKEHUs, nedopmarms (ynpyras, IiacTUdeckas), TPEeHHE, IEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3KH, HEHTP THKECTH, a0COIIOTHO TBEPAOE TEJNO, HEHTP THKECTH
TBEPAOro Teja, paBHOBECHE, MEXaHWYECKUE KOJieOaHMsI M BOJIHBI, 3BYK, MH(PaA3BYK U YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaa 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIIbHO30PKOCTb,
CIEKTPBl HUCITYCKaHHMS W TIOTJIONMIEHHs, anb(da-, Oera- W TaMMa-U3JIydeHHs, W30TOMBI, sAEpHas
SHEpreTHKa;

paznuyath  SBJICHUS (paBHOMEPHOE U  HEPaBHOMEpPHOE MpPSIMOJMHENHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHHUE, CBOOOIHOE MMaJIeHHE TEJ, PABHOMEPHOE JIBYKEHUE I10
OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JBUKEHHE, KOoJeOaTelbHOE JABIKEHUE (3aTyXarolue
U BBIHYX/IEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUYKEHHE, OTPa)KEHUE 3BYKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTPaK€HHE U NPEJIOMIIEHHE CBETa, II0JIHOE BHYTPEHHEE OTPaXXCHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOKEHHME CHEKTPaJbHBIX I[BETOB, AMUCIEPCUS CBETA,
€CTECTBEHHAs paJH0aKTHBHOCTh, BOSHUKHOBEHHE JTMHEHUATOr0 CIIEKTpa U3IYYEHHUSI) 110 ONMHUCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUecKoe SBICHHUE;

pacrno3HaBaTh MPOSIBICHUE H3YyYEHHBIX (U3MYECKHX SBJICHHUI B OKpyXarolleM Mupe (B TOM
qucie GU3NUECKUe SIBJICHUS B IPUPO/JIE: MPUINBBI U OTIMBBI, IBMKEHUE T1aHeT COJIHEYHOM CUCTEMBI,
PEAKTUBHOE [BW)KEHUE MHUBBIX OPIaHU3MOB, BOCIPHATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSACEHHE,
celicMUYecKre BOJIHBI, I[yHaMM, 9XO, LIBETA TEJ, ONTHUYECKUE SIBICHUS B IPUPOJE, OHOJIOTHYECKOE
NEUCTBUE  BUAUMOIO, yIbTPa(HOJIETOBOTO U  PEHTTEHOBCKOTO  HM3JIyY€HHH, €CTECTBEHHbIN
palMOaKTUBHBIM (OH, KOCMHMYECKHE JIy4H, PaJAMOAaKTUBHOE W3Iy4€HUE HPUPOJHBIX MHHEPAJIOB,
NeWCTBUE PAJMOAKTUBHBIX U3JIyUYCHUH HA OpraHU3M 4elI0BEKa), IPU 3TOM NEPEeBOAUTh NPAKTUYECKYIO
3ajauy B yueOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKH) (GPU3NUECKUX SBICHUA;

ONKCBHIBATH H3YYEHHbIE CBOMICTBAa Tel M (U3MUECKUE SBJICHUSA, HUCHOJIb3Yyd (u3HUYecKue
BEJIMUYUHBI (CpelHsAs W MIHOBEHHAs CKOpPOCTh Tejla NPU HEPaBHOMEPHOM JBWKEHHUH, YCKOpPEHHE,
nepeMelleHue, MyTh, yriioBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIOPYTrOCTH, CHUJA TSDKECTH, YCKOpEHHE
cBOOOJIHOTO IaJIeHus], BEC Tejla, UMILYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHYecKasi paboTa U MOIIHOCTb,
NOTEHIMAJIbHasl SHEpPrus Teljla, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHUAlIbHAs JHEprus
CKaTOM NpPYKUHBI, KUHETUYECKas HHEPrus, IMOJIHAS MEXaHW4ecKas SHeprus, NepuoJl M Yacrora
KoneOaHul, JUIMHA BOJHBI, I'PDOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, IIOKa3aTellb
NPEJIOMJICHUSI Cpelibl), IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHH CMBICI HCIOJIB3yEMBIX
BEJIMYUH, 0003HAUEHUS M EIUHMIBI (PU3MUYECKMX BEIWYMH, HAXOJAUTh (OPMYIbI, CBS3bIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JpPYrUMH BEJIMYMHAMM, CTPOUTh TpaduKU H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITMYNH;
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XapakTepu30BaTh CBOMCTBAa Tel, (HU3MUECKUE SBICHHUS M MPOLECCHl, HCIONb3YS 3aKOH

COXpaHEHHs SHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHLMUI CYNEPIO3ULUN CHJI, TPUHIINII
oTtHOocuTenbHOCTH ["anmnes:, 3akoHbl HpIOTOHA, 3aKOH COXpPaHEHUS! UMITYJIbCA, 3aKOHBI OTPAKEHHS U
MPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MACCOBOTO YHMCEIl MPU SIEPHBIX PEaKIHsiX,
IIPH 3TOM JIaBaTh CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA U 3aIIHCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3MUECKUE MPOIECCHl M CBOWMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallUi
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISIBJIATH IPUIHHHO
CIICZICTBEHHBIE CBSI3H, CTPOHUTH OOBSICHEHHE W3 2-3 JIOTHYECKUX IIAroB C OMOPOM Ha 2-3 M3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacy€THbIE 3a/1aul (OMUpPAOIIMECcs Ha CUCTEMY U3 2-3 ypaBHEHUI), UCOIb3Yys 3aKOHBI
1 opMybl, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHSI 3a7a4ll 3aITUCHIBATh
KpaTKoe yCIIOBHUE, BBISBIATH HEAOCTAIONINE HITH U30BITOUHBIC JaHHBIC, BRIOMPATh 3aKOHBI U (DOPMYITHI,
HEOOXOJMMBIEC JUIS PEIIeHHs, MPOBOIUTH PAcCUYEThl W OICHUBATh PEATUCTHYHOCTH TOJTY4EHHOTO
3Ha4eHUsT (PU3NIECKOI BEITUUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TP TIOMONIM (HU3UIECKAX METOJIOB,
UCTIONb3Yysl OMHCAHWE WCCICJOBAHUS, BBIIEISATH IPOBEPSIEMOE TPEANOIOKEHUE, OIEHUBAThH
MPAaBHIBLHOCTH MOPSIKA TIPOBEICHHS UCCIIEIOBAHMSA, JIEJIaTh BBHIBOIBI, HHTEPIPETHPOBATH PE3yIbTATHI
HAOIIOAECHUH U ONBITOB;

MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3WYECKUX SIBICHUN WM (PU3NYECKUX CBOWMCTB Tl
(u3yuenne BTOporo 3akoHa HplOTOHa, 3aKoHa COXpaHEHMs] JHEPIHH, 3aBUCHUMOCTh IEpHUOJa
KoJieOaHui MPYKMHHOIO MasTHUKA OT MaccChl Ipy3a U >KECTKOCTH NPYKHUHBI U HE3aBUCHMOCTH OT
aMIUIUTYIbl MaJIbIX KOJIeOaHUM, IPSIMOIMHEMHOE paclipoCTpaHeHHE CBETa, pa3jioKeHue Oeoro ceera
B CIEKTp, U3yUYEHUE CBOWCTB M300pakKeHUs B TUIOCKOM 3€pKaJjie U CBOMCTB M300paXKeHUs MpeaMeTa B
coOuparoleii InH3e, HaOMI0ICHIE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYyYEHHSI): CAMOCTOSTEILHO
coOuparh YCTaHOBKY M3 HU30BITOYHOrO Habopa oOOpydOBaHUS, OIMUCHIBATH XOJ OIbITA M €ro
pe3ynbTaThl, GOPMYITHPOBATH BHIBO/IBL,

MPOBOJUTH MPU HEOOXOIUMOCTHU CEPUI0 MPSMBIX U3MEPEHUi, Ompesesss cpelHee 3HaueHue
u3MepseMoil BennuuHbl ((GOKyCHOE paccTosHUE COOMparoleit JTMH3bI), 000CHOBBIBAThH BBIOOD criocoda
U3MEPEeHUS (M3MEPUTEIIBHOTO TProOopa);

MPOBOJHUTH MCCIENOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MepeHull (3aBUCHUMOCTh MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM [BMKEHHH 0€3 HaudalbHOMN
CKOPOCTH, TepuoJia KoleOaHWil MaTeMaTH4YeCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH YTia
OTPaXEHHsI CBeTa OT yIjla NaJeHUs U Yyrja TNpeloMIIeHHs OT yria HaJeHHs): IUIaHUPOBaTh
UCCIIeIOBAaHUE, CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY, (UKCHPOBATh pE3yJAbTaThl IOJIy4YEeHHOMH
3aBUCUMOCTH (PM3MUECKUX BEJIWYMH B BUJE TaOaMIl U TpadHKOB, A€iaTh BBIBOJABI MO pe3yabTaTaM

HUCCICIOBAaHU;
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MIPOBOJIUTH KOCBEHHBIE M3MEPEHHsI (PU3NUECKUX BEIMUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE Tea
IpU PABHOYCKOPEHHOM JIBXKCHHWH, YCKOpPEHHME CBOOOJHOTO TMAJCHUs, >KECTKOCTh MPYKHUHBI,
KOA(QQUIMEHT TpPEeHHsS CKOJBXKEHHs, MeXaHHdeckas padoTa W MOIIHOCTh, YacToTa W IEPHOA
KOJIEOaHUH MAaTEeMaTWYeCKOro M TPY)KHHHOTO MAasTHHUKOB, ONTHYECKas CHJa COOHMparomiel JUH3HI,
paaroaKTHBHBIA ()OH): TUIAHUPOBATh HW3MEpPEHHs, COOMpPATh OSKCICPUMEHTAIBHYIO YCTAaHOBKY WU
BBITIOJTHATh M3MEPEHUs, CIeAys NPEUIOKEHHOW WHCTPYKIIMH, BBIYUCISATH 3HAYCHHWE BEITHMYUHBI W
aHAJTM3UPOBATH MOJIYYCHHBIE PE3YIIBTAThI ¢ YIETOM 33JaHHON TIOTPEIIHOCTH H3MEPEHHIA;

coONI0IaTh TpaBWJIa TEXHUKU O€30TMacHOCTH Hpu pabote ¢ JabopaTOpPHBIM 00OPYAOBaHUEM;

pa3nuyaTth OCHOBHBIE MPU3HAKK M3YYEHHBIX (DU3NYECKUX MOJIENICH: MaTepuaibHas TOUKa,
a0COJIOTHO TBEPAOE TENIO, TOYCUHBIH MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETapHas MOJIENb
aToMa, HyKJIOHHast MOJIeJTb aTOMHOTO SI/Ipa;

XapaKTEepPU30BaTh TPHUHIIMIEI JCHCTBHS HW3YyICHHBIX NMPHOOPOB W TEXHHYECKUX YCTPOUCTB C
OTIOPOH Ha WX OMHCAHUS (B TOM YHCIE: CIUJIOMETD, JATYHKH MOJOKEHHS, PACCTOSHHS U YCKOPEHHS,
pakera, dXOJIOT, OYKH, TEPHUCKOI, (POTOAINmapaT, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, IO3UMETP,
Kamepa BmuibcoHa), HWCHONB3ys 3HAHHWS O CBOWCTBAaX (PHU3WYECKUX SBIECHUW W HEOOXOIUMBIE
¢uznyeckne 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX MPHUOOPOB M TEXHOJOTHYECKHX TMPOIECCOB NPU PEHICHHH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBbI JJIsl IOCTPOEHUS H300paKEeHUH B IJIOCKOM 3epKajie U coOMparolei JINH3E;

MPUBOJUTH MPHUMEPHI (HaXOIUTh MH(GOPMALIMIO O MPHUMEpPax) MPAKTUYECKOTO HCIOIb30BaHUS
(M3UYECKUX 3HAHWUN B TMMOBCEIHEBHOW >KM3HU I oOecredeHus: O0€30MacHOCTH TMPHU OOpaIleHUH C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpaHEHHUS 3J0pPOBbS U COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO MOBE/ICHUS B OKpYKaloIlel cpelie;

OCYILIECTBIIATh MOUCK MH(pOpManuu (GU3NYECKOro cojepkanusi B VHTepHeTe, caMOCTOSTENbHO
dbopMynupys TOUCKOBBIM 3alpoc, HAXOAWTh IIYTH OIpPEAEIeHHs] JIOCTOBEPHOCTH MOJYyYCHHOU
nH(pOpMAaLIUK HA OCHOBE UMEIOLIUXCS 3HAHUH U JOMOTHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BAaTh IMPH BBINOJHEHUU YYEOHBIX 3a/laHUil  HAyYHO-TIONMYJSIPHYIO JIUTEPaTypy
(bu3NUeCKOTo CoJiep>KaHusl, CIpaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMaMu
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHus HH(OPMAILIUK U3 OJJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

co37aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HWHGOpPMAIUU U3
HECKOJIbKUX HCTOYHHUKOB (PH3UYECKOTO COJACp)KaHUsA, MyOIUYHO TPEACTABIATh  PE3ylIbTaThl
MIPOEKTHON WM MCCIEA0BATENbCKOM AESITEIbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3Y4YEHHBII
MOHATHIHBIN anmapaT U3y4aeMoro pasiena (pU3MKU ¥ COMPOBOXKJIATh BBICTYILICHUE Mpe3eHTaluen ¢

y4€ToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosmmuectBo | IIporpammHuoe conep:xanue OcHOBHBIE BU/IbI I€ATEIBHOCTH 00YJarOIIUXCSI
/T | HapmeHoBaHMe pas/ienoB u YacoB

TEeM y4eOHOro mpeaMera

Pa3nes 1. dusuka u ee poJib B 10

SHAHUHU OKPY/KAIIETro MUpa

11| ®usuxa- HayKa O IIPUPOJE 2 BrisiBnenue paznnuunii Mexay pusnueckumMu u
XUMUYECKUMH TIPEBPAIICHUSIMHU.

®du3unKa - HayKa O IPUPOJIE. PacnosnaBanve u ximaccudukanus GU3MUECKUX SBJICHHM:
dBnenus IPUPOIEL. dusnyeckue | MEXaHMYECKUX, TCIJIOBBIX, JJICKTPUYCCKUX, MATHUTHBIX M
SBIICHHS: MEXaHUYECKUE, cBeTOBBIX. Habmoienue u onucanne pu3nuecKux siBICHUN
TEIIOBBIE, SJIEKTPUUECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2 | ®usmieckue 2 Du3MIECKUE BEMIMHEL. Ormpezenenye LEHbl AeIeH s MIKaIbl K3MEPUTEIHLHOTO

BEIIMIMHEI N3mepenne pu3naecKux

BennurH. Ouznueckue npubopsl.
[TorpemHoCTh U3MEpEHU
MexnyHapoaHas cucrema
€IMHHII

npubopa.

H3mepeHune TMHEWHBIX pa3MEpOB TeJ U IPOMEIKYTKOB
BpPEMEHU C y4€TOM morperniHocteil. 3mepenne oobpéma
KUJIKOCTH U TBEPIOTO Tena. Mi3MepeHue TeMIiepatypbl pu
MIOMOIIIY JKUIKOCTHOTO TEPMOMETPa U TaTUUKa
TeMIepaTypbi( ¢ UCIOJIb30BaHHEM 000PYAOBaHUS
KoMIiekTa «Touka pocTay)

BrimonHeHne TBOpUECKUX 3aJaHUM IO TIOUCKY CITOCOOOB
U3MEpPEHUS] HEKOTOPBIX (PU3HUECKUX XapaKTEPUCTHUK,
HaIpUMep, pa3MepPOB MaJlbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUH,
MaJIbIX
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MIPOMEXKYTKOB BpeMeHHU. OOCYKIeHUE MpeiaracMbIX

croco0oB
13. EcrecTtBenHOHaYy4YHBIM 2 BrinBrkenne runotes, 00bSICHIIONMIUX MPOCTHIC SBJICHUS,
METO/I IO3HAHUS Harpumep:
- T0YEeMY OCTAHABJIMBACTCS JBUIKYILEECS 110
Kak ¢usuka u apyrue TOPU30HTAILHON TTOBEPXHOCTH TEJIO;
€CTECTBCHHBIE HAYKU U3Y4arOT - T0YEMY B JKapKYIO IOTOIy B CBETJIOM OJEK e
npupoy. EcrecTBeHHO-Hay4HBII | TPOXIaqHEH, yeM B TEMHOMN. [Ipeutoxenne coco6oB
METO/I TIO3HAHUS: HAOMIOJICHUE, | IMPOBEPKHU TUIIOTES.
[MOCTAaHOBKA HAyYHOTO Borpoca, | IIpoBeneHue uccnenoBanus o MPOBEpKe KaKOW - THO0
BBIJIBIDKEHUE THIIOTE3, TUITOTE3HI.
9KCIIEPUMEHT IO TIPOBEPKE [TocTpoenue mpocTeimux Moaene GU3nIecKux sSBICHUMA
TUTIOTE3, OOBICHCHUE (B BUJIE PUCYHKOB HJIM CXEM ), HAIIpUMEp MaJcHUE
HAOJII0JAEMOTO SIBJICHHUS. npeaMeTa; NpsSIMOJIMHEHHOE pacpOCTpaHEeHUE CBeTa
Onucanne pU3NIECKUX SIBICHUN
C IIOMOILLIO MOJZEIEN
Uroro no pazneny 6

Pasnen 2. [lepBoHavajibHbIE CBEIEHUS O CTPOEHUH

BellecTBa

2.1

CTpOGHI/IC BCIICCTBA

1

CTpOGHI/IC BCIICCTBA: aTOMBI U
MOJICKYJIbI, UX Pa3MCPBhI. OHBITBI,
JA0Ka3bIBAIOINIUEC AUCKPETHOC

CTPOCHHC BCIICCTBA

HaOG:ronenue u nHTEpIpeTalys OnbIToB,
CBU/IETEJILCTBYIOLIUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUHU
BEIIIECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BELIECTB B
BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BAHUEM
¢doTrorpaduii, MOITy4EeHHBIX HA ATOMHOM CHUJIOBOM
mukpockorne (ACM) - naGopaTopHast paboTa o Teme:
«OreHka
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JaMeTpa aToMa METOJIOM PsIIOB (C MCIIOJIb30BaHHUEM
dotorpaduii)». OnpeneneHne pa3MepoB MabIX TEI

2.2 JBr>xenue u JIBr>KeHre yacTull BEUIeCTBa. Hab6mnronenue u 00bsicHeHne OpOYHOBCKOTO JBUKEHUS U

B3aMMOJCHCTBHE YaCTUL] CBs13b CKOPOCTH JIBUKEHUS ABJICHUS TUPPY3HUHU.

BEIllECTBA YaCTHUIl C TEMIIEPATYPOIl. [IpoBeneHue n 0OBACHEHNE ONBITOB 110 HAOJIFOICHUIO
bpoyHoBckoe nBukeHMeE, TEIJIOBOTO paclupeHus ra3os. [IpoBenenre u oobsacHeHne
muddy3us. OTIBITOB 10 OOHAPYKEHUIO CHII MOJIEKYISPHOTO
B3aunmoseiictBue gactuil MIPUTSKEHUS U OTTATKABAHUS
BEIIIECTBA: MIPUTDKCHHUE U
OTTAJIKUBAHUE

2.3

ArperaTHbI€ COCTOSTHUS
BEIECTBA

ArperaTHbI€ COCTOSIHUS
BEIIECTBA: CTPOCHUE T'a30B,
JKUJIKOCTEN U TBEPIIBIX
(KpuCTaUIMUECKHX) TE.

B3anmocBs3b Mex 1y CBOMICTBaAMU
BEIIIECTB B Pa3HBIX arperaTHbIX

COCTOAHUAX U UX aTOMHO-
MOJICKYJISAPHBIM CTPOCHUCM.
OcobeHHOCTH arperaTHbIX
COCTOSTHAM BOJBI

Onucanue (¢ UCHOIB30BAHUEM IIPOCTHIX MOJIETICH)
OCHOBHBIX Pa3IMYuil B CTPOCHUHU T'a30B, KUAKOCTEH U
TBEPJIBIX TEN.

OObscHeHrEe MaJol C)KUMAaEeMOCTH KUAKOCTEH U TBEPABIX
Te, OOJIBIION CxKMMaeMOoCTH ra3zoB. O0bscHEeHHE
coxpaHeHus Gopmbl TBEPIBIX T€T U TEKYYECTH KUIKOCTH.
[TpoBeneHue ONBITOB, T0KA3BIBAIOIIUX, YTO B TBEPIOM
COCTOSIHUU BOJIbI YACTHIIBI HAXOAATCS B CPETHEM Jaibllie
JpYT OT Apyra (MIOTHOCTh MEHBIIIE), YEM B KHUIKOM.
YcTaHoBIIeHHE B3aUMOCBSI3U MEXTy OCOOCHHOCTSIMU
arperaTHhIX COCTOSTHUM BOJIBI M CYIIIECTBOBAHUEM BOJIHBIX
opranu3mMoB (MC - 6uomnorus, reorpadusi)

Hroro no pasaeny
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Paznen 3. /IBukeHHe U B3auMo/ieiicTBHE TeJl

3.1 | Mexannueckoe 3 MexaHudeckoe ABUKEHUE.
ABHKCHHC PaBHOMepHOE U HEPAaBHOMEPHOC | JlccreoBaHNe PABHOMEPHOTO JBUKEHHS, OTIPEICICHNC
nsxeHne. Ckopocts. CpeftHsist | ero nmpu3HaKoB.( ¢ HCIONB30BAHAEM 000PYIOBAHNUS
CKOPOCTh IIPY HEPABHOMEPHOM | koMImiekTa « Touka pocra)
ABIKCHUU. Pacu€r mytu u HabnroneHne HepaBHOMEPHOTO JBHKEHUS U OIIPEEICHNE
BPCMCHHU JIBUXKCHUSA €ro OTVINYMNA OT PABHOMEPHOTO JBUKECHUS.
Omnpenenenne CKOpOCTH PaBHOMEPHOTO JBMKEHHUS
(mapuka B )KUJIKOCTH, MOJETH 3JIEKTPUUECKOTO
aBTOMOOWIS U T.1.). OnpeneseHue cpeHel CKOpoCcTr
CKOJIbKEHHUSI OpycKa WM IIapuKa M0 HaKJIOHHON
IJIOCKOCTH Penienue 3a1ad Ha onpeeneHue MmyTy,
CKOPOCTH M BPEMEHHM PaBHOMEPHOTO JIBUKEHHSL.
Amnanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU OT
BPEMEHHU
3.2 4

Wuepius, macca,
IJIOTHOCTh

SIBrnenne nHepuun. 3aKoH
nHepuuu. B3aumoerictBue ten
KaK IPUYUHA U3MEHEHUS
CKOPOCTH JIBHKCHHUS Te1. Macca
KaK Mepa MHEPTHOCTH Tela.
IInotHOCTH BemiecTBa. CBA3B
IJIOTHOCTHU C KOJIMYECTBOM
MOJIEKYI B €UHHIIE 00bEMa
BEIleCTBa

OObscHeHre U TPOTHO3UPOBAHUE SIBJICHUM,
00yCIIOBJICHHBIX HHEPIIMEH, HAaIPUMED, YTO MIPOUCXOAUT
IPU TOPMOKEHHUU WM PE3KOM MaHeBpe aBTOMOOWIIS,
M04YeMy HEBO3MOXHO MIHOBEHHO MPEKPATUTh IBHKEHHE Ha
BEJIOCUIIEIE UITU caMOKarte U T. [I.

[TpoBenenue U aHAINU3 OMBITOB, IEMOHCTPUPYIOIIKUX
M3MEHEHUE CKOPOCTH JIBUKEHHUS Tella B pe3yJbTaTe
JICCTBUS HA HETO APYTUX TeEl.

Perenuie 3a1a4 Ha onpesieieHue Macchl Tena, ero 00béMa u

IIJIOTHOCTH.
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IIpoBeneHue u aHaIU3 OINBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTb USMCHCHUS CKOPOCTHU TECJIa OT €ro MaccChl IIpu
B3auMoJielicTBuH Tell. MI3mepenne Maccsl Tena
Pa3IUYHbIMU crioco0aMu.( ¢ UCIIOJIb30BAHUEM
o0opynoBanusa komiuiekta «Touka pocTay)

Onpeznenenue IOTHOCTU TeJla B Pe3yJIbTaTe U3MEPEHUS

€ro Maccel 1 00BéMa

3.3

Cwuira. Bumsr cunn

14

Cuna xak XapakTepuCTHKa
B3aNMMOJEHUCTBHSA TEII.

Cuna ynpyroctu u 3akoH ['yka.
N3mepenune cuitbl ¢ TOMOIIBIO
IMHaMomeTpa. SIBieHue
TATOTEHUS U cujia TshkecTH. Cuita
TSHDKECTH HA JPYTUX IUIAHETaX.
Bec Tema. HeBecomMocCTsb.
CiioxxeHue cui, HalpaBJIEHHbBIX
10 OJIHOM MPSIMOM.
PaBuonelictByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUs U
TpeHue nokos. TpeHue B

IMpUpoAC U TCXHUKE

M3ydeHre B3aMMOJICHCTBUS KaK MPHYNHBI H3MCHECHUS
CKOPOCTH TeJia Wit ero aedopmaruu. Onucanue peaibHbIX
CUTYallU B3aUMOJICHCTBUS TEJI C TOMOIIBIO MOJIEIIEH, B
KOTOPBIX BBOJAMUTCS MOHITHE U M300pa)KCHUE CHUIIBI.
W3ydenue cuibl ynpyroctu. MccienoBanue 3aBUCHMOCTH
CHUJIBI YIIPYTOCTH OT YJUTMHEHHS PE3WHOBOTO LIHYpa WIIN
NPYXHUHBI (C MOCTpOEHHEM Ipaduka).

AHanu3 NPaKTUYECKUX CUTYAIIH, B KOTOPBIX MPOSBIISICTCS
JIUCTBUE CHIIBI YIPYTrOCTH (YIPYroCTh Msida, KPOCCOBOK,
BETOK JIepeBa H Jip.).

AHanu3 CUTYyalii, CBI3aHHBIX C SIBJICHUEM TATOTEHHUSI.
OO0ObscHeHre OpOUTAIBHOTO JIBHXKEHUS TUTAHET C
MCIIOJIb30BAHUEM SIBJICHUSI TSTOTEHHUS M 3aKOHA HHEPIUH.
H3mepenue Beca Tena ¢ TOMOIIbIO TUHAMOMETPA.

O6ocHOBaHUE ATOTO CIIOCOOA U3MEPEHUSI.
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Ananus u MOJCIINPOBAHUC SABJICHUS HCBCCOMOCTH.
DKcrepuMEeHTAIbHOE MOJTY4YEeHHE MTPaBUIIa CI0KEHUSI CUJI,
HaIlpaBJIEHHBIX BJIOJIb OJTHOM TpsiMoii. Ornpesienienne
BEJIMYMHBI PABHOICHCTBYIOIIEH CHJI.

I/I3yquHe CHJIBI TPECHHUA CKOJIBXKCHUA U CUJIBI TPCHUA
TTOKOSI.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CUJIBI TPEHUA OT CUJIBI
JTABJICHUSI U CBOMCTB TPYIIMXCSI TOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalul, B KOTOPBIX MPOSIBIISETCS
JEMCTBUE CUITBI TPEHHUSI, UCIIOJIB3YIOTCS CIIOCOObI €€
YMEHbILICHUS WIH YBeJIMYeHHs (KaTaHHUe Ha JIbDKaX,
KOHBKaX, TOPMOKEHHE aBTOMOOUIISI, UCIIOJIb30BaHUE
MOALINITHUKOB, IJIABAHUE BOIHBIX )KUBOTHBIX U JP.).
Pemenue 3aau ¢ ucnosab3oBaHueM GopMyI i pacuéra

CHJIbI TSKCCTH, CHUJIBI YIPYT'OCTH, CUJIbI TPCHUS

Hroro 1o pasaciy

21

Pasnen 4. /laBjieHue TBEPABIX TeJ, KUTKOCTEH U T

a30B

4.1

Hasnenue. [lepenaua
JABJICHUS TBEPABIMU
TeJlaMHU, )KUJKOCTSIMU U

razaMu

3

JaBnenue. CiocoObI
YMEHBIIICHUS U YBEITHUCHHSI
naBieHus. /laBieHue rasa.

3aBHCHMOCTD JaBJICHHUA ra3a OT

00BEMa, TeMIepaTyphl.

AHanu3 1 00bsSCHEHHE OIIBITOB U MPAKTUYECKUX CUTYaIH,
B KOTOPBIX MPOSIBIISETCS CUJIA JJABJICHUSL.

ObocHoBaHuE CIOCOOOB YMEHBILIEHUS U YBEITUYCHHUS
JTaBIICHUSL.

I/IBY‘-ICHI/IC 3aBUCHMMOCTH AaBJICHUS Ira3da
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IIepenaua naBneHus TBEPABIMU
TCJIaMH, X KUJAKOCTAMU U Ira3daMu.

3akoH [lackansg

0T 00BbEMa U TeMIepaTypsl.( C UCIIOIb30BAHUEM
00opynoBaHus KoMIuleKTa «Touka pocTay)
N3yyenue ocobeHHOCTEN TIepenayu JaBiaeHUS TBEPABIMU

TEaMH, KUAKOCTIMHU U razamu. O00CHOBaHUE PE3yIbTATOB

OIIBITOB OCOOCHHOCTSIMU CTPOCHUA BCUICCTBA B TBépIIOM,
KHUIAKOM U F33006p213HOM COCTOAHHAX.
3KCH€pI/IM€HTaJ'II>HOG J0Ka3aTcJIbCTBO 3aKOHA ITackams.

Pemenue 3agad Ha pacu€r naBieHuUs TBEPIOTO Tea

4.2 | JlaBneHue KUAKOCTH 3aBUCHMOCTD JTABIICHHS
YKUJKOCTH OT TITyOHHBI.
[THeBMaTHYeCKHE MaIIUHBI. HccnenoBanne 3aBUCUMOCTH AABJICHUS KUIKOCTH OT
I'mapocraTnyeckuii mapaiokc. TTYOUHBI TIOTPYKEHUS U TFIOTHOCTH KHUIKOCTH.
CooOmaronyecs cocysl. HaGmronenue u 00bsicCHEHNE THIPOCTATUYECKOTO
['mppaBinyeckue MeXaHU3MBbI napajokca Ha ocHOBe 3akoHa [Tackarsi.
N3ydyenune cooOmaronmxcs CoCyaoB.
Peuienue 3aga4 Ha pacy€T NaBieHUS KUJIKOCTH.
OObsiCHEHNE TPUHITUIIA ICHCTBUS THIPABIMICCKOTO
rpecca, THEBMAaTUYECKUX MAllIuH.
AHanu3 1 00bSICHEHHE MTPAKTUYECKUX CUTYAIIHH,
JEMOHCTPUPYIOLIUX [IPOSBICHUE JABJICHUS KUIKOCTHA U
3akoHa [lackaist, HarpuMep ITPOLECCOB B OPraHU3Me IIPU
IyOOKOBOJHOM HBIPSHUU
4.3 | Armocdeproe Atmocdepa 3emnu u DKcrepuMeHTaIbHOE 0OHApYKEHHE aTMOC(EPHOTO
JIaBJICHUE aTMocQepHoe TaBlIeHHUE. JaBJICHUS.

HpI/I‘-II/IHLI CYHIECTBOBAaHUA

AHanm3 1 00bsICHEHHUE OIBITOB H MPAKTUYCCKUX
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BO3AYIIHOM 000JI09KH 3eMITH.
Oneit Toppuuennu. M3mepenune
aTMOC(EpPHOTO JTaBIICHUSI.
3aBHCUMOCTH aTMOC(EPHOTO
JIaBIICHUS OT BHICOTHI HaJl
ypoBHeM Mopsi. [Ipubops! 1uis
U3MEPEHHS aTMOC(PEPHOTO

JaBJICHUA

CUTYaIlHi, CBA3aHHBIX C JIEHCTBUEM aTMOC(HEPHOTO
JTaBJICHMUSL.

OO0bsicHEeHUE CyIIecTBOBaHUS aTMOc(hephl Ha 3eMiie 1
HEKOTOPBIX TUTAHETAaX WM €€ OTCYTCTBHS Ha APYTUX
manetax u Jlyne. O0bsicHeHE U3MEHEHUS TUIOTHOCTH
aTMoc(depsl C BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3ana4 Ha pacy€r aTMOCEepHOTO JaBIEHUSI.

M3yuenne ycrpoiictBa bapomeTpa-aHepouia

4.4

JleiicTBUE KUAKOCTH U T'a3za
Ha MOTPYKEHHOE B HUX

TEJI0

JleficTBHE JXKMAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO.
BriTankuBaromas (apxuMenoBa)
cuna. 3akoH ApXxumesa.
IInaBanme temn.

BOS,Z[YXOHJ'IaB aHHC

DKCnepuMeHTaIbHOE 00HAPY)KEHUE JCHUCTBUS KUIKOCTH U
rasza Ha norpyx€HHoe B HuXx Teso. OnpeaeneHue
BBITAJIKUBAIOIIECH CHJIbI, IEHCTBYIONIEH HA TEJIO,
MOTPYKEHHOE B KUJIKOCTH.( C HCIIOJIB30BAHHEM
obopynoBanusa komiuiekta «Touka pocTay)

[TpoBenenue u 00CyXkI€HNE OMBITOB, IEMOHCTPUPYIOIIHUX
3aBUCUMOCTD BBITAIIKMBAIOIIEH CHUIIbI, IEUCTBYIOLIEH HA
TEJO B XKHUAKOCTH, OT 00bEMA MOTPYKEHHOU B KUAKOCTH
YacTH TeJIa U OT IJIOTHOCTH JKHUJIKOCTH.

Ilposepka nezasucumocmu bimanKugaouell Cubl,
Oeticmayrowell Ha meio 8 HCUOKOCHU, OM MACChbl mead.
HccnemoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa

nor py>KCHHOI71 B JKMAKOCTDH 4aCTH TCJia.
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Pemenue 3agau Ha npuMeHeHNe 3aKOHa ApXumezaa u
ycaoBus I1aBaHus Tei. KoncTpyupoBanue apeoMerpa miu
KOHCTPYHPOBAHHE JIOJKH U OIIpeIesIeHUE €€

Irpy30110AbEMHOCTH

Hroro no pazneny

21

Pa3znea 5. Padora 1 MOIIIHOCTE. D

Heprus

5.1

PaGora u MOIIHOCTE

3

Mexanunueckast pabora.

MontHoCTh

DKCrepuMEeHTaIbHOE OTIPeIeTIeHNe MEXaHMUEeCKOW paboThI
CHUJIBI TSOKCCTHU ITPU MAACHUHA TCJIa U CUJIBI TPEHUS ITPU
PaBHOMEPHOM TIEPEMEIICHUH TeJIa TI0 TOPU30HTAITLHOM
MTOBEPXHOCTH.

Pacuér momHoCcTH, pazBUBaeMoOu MpU NOAbEME TIO
JISCTHHIIC.

Pemenue 3amay Ha pacu€T MeXaHUYECKON pabOThI U
MOITHOCTH

5.2

HpOCTI)Ie MEXaHU3MBbI

[IpocThie MEXaHU3MBI: pbIYAr,
OJI0K, HAKJIOHHAS TUIOCKOCTb.
[IpaBuio paBHOBecus pbIyara.
[Ipumenenue npasuia

paBHOBECHS pblyara K 6HOKy.

«3010TO0C IMPpaBUJIO» MCXAHUKHU.

KIIJ] mpocThIX MEXaHU3MOB.
[IpocTbie MeXaHU3MBI B OBITY U

TCXHHUKEC

OrnpenieneHne BRIMIPhIIIA B CUJIE TPOCTHIX MEXaHU3MOB Ha
MpUMepe pblyara, oJIBHYKHOTO U HETTOABHUKHOTO OJIOKOB,
HAaKJIOHHOM 11ockocTu. MccnenoBanue ycnoBus
paBHOBecHs peruara. OOHapy>KeHHe CBOICTB MPOCTHIX
MEXaHU3MOB B PA3JIMYHbIX HHCTPYMEHTAX U
MPUCTIOCOOTICHUSX, UCTIONb3YEMbIX B OBITY U TEXHHKE, a
TaKXe B JKUBBIX OpraHU3Max.

DKCIepuMEHTAIBHOE I0Ka3aTeIhCTBO PABEHCTBA PabOT
MIpU IPUMEHEHUH MPOCTHIX MeXaHU3MOB. OnpeieeHue
KITJI HakJIOHHOM TJIOCKOCTH.
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Pemenne 3ala4 Ha IIPUMCHCHHC ITPpaBUJIa paBHOBCCHU

pbruara u Ha pacuér KIT/Q

5.3 | Mexanmieckas 4 MexaHudeckast SHEPTHSL.
SHEPIrusA Kunernueckast ¥ MOTEHIMANBHAS | DKCIIEPUMEHTAIBHOE OIIPe/IeICHIE N3MECHEHHS
sHeprus. [IpeBpaiienne 0HOTO | KMHETHYECKOMN M MOTEHIMAIBHOM SHEPTUH TeJIa IIPU €TI0
BH/Ia MEXaHUYECKOW SHEPTHH B CKaThIBAaHMH MO HAKJIOHHOM MIOCKOCTH. POPMYITUPOBAHUE
Jpyroi. 3aKOH COXpaHEHUs Ha OCHOBE MCCIIEJOBAHUS 3aKOHA COXPAHEHUS
SHEPIUH B MEXAHUKE MexaHn4yeckoi aneprun. O0cyxieHue rpaHul]
IIPUMEHUMOCTH 3aKOHA COXPAaHEHMS SHEPTUN.
Pemrenne 3a1a4 ¢ MCNOJIB30BaHUEM 3aKOHA COXPAHEHUS
SHEPIUU
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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8 KIIACC

Ne KommnuectBo | IIporpammuoe coneprkanue OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIIUXCSI
/T | Hapmenosanue pa3lenoB u 94acoB
TeM y4eOHOTO IpeaMeTa
Pa3nes 1. TenuioBble siB1eHUA
1.1 7

CtpoeHnue u CBOICTBA

BCIICCTBA

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIPHO-KUHETHYECKOU
TEOPUH CTPOEHHUSI BEIIECTBA.
Macca n pazmepbl aTOMOB U
MOJIeKyJ1. OnbITHI,
MOATBEPKTAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYIISPHO-
KMHETHUYECKOU TEOpUHU.
Mogenu TBEPAOro, KUIAKOTO W
raz000pa3HoOro COCTOSIHUI
BEILIECTBA.
Kpucrannuueckue u amopdusie
Tena.
OObscHEHUE CBOWCTB ra3os,
JKUJIKOCTEN U TBEPJIBIX TEJ HA
OCHOBE IIOJIO)KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.
CMmauuBaHuE U KaWJUISIPHbIE
siBiieHus. TennoBoe pacimpeHue

H CXKATUue

HabGmroienue 1 mHTEpIpeTaIus OnbITOB,
CBUJICTEIHLCTBYIOIHUX 00 aTOMHO-MOJICKYIIPHOM
CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3ITMIHBIX
BEIIECTB B BOJIE.

Pemmenue 3a1a4 o oneHUBaHUIO KOJIMYECTBA AaTOMOB WJIH
MOJIEKYJI B eIMHUIIEe 00bEMa BEleCTBa.

AHanu3 TeKcTa IpeBHUX aTOMUCTOB (Halpumep,
¢dbparmenTa nosmel JIykperus «O mpupo/ie Bemiei») ¢
U3JI0’KEHHEM 000CHOBAaHUI aTOMHOM I'MIOTE3bI
(cmbIcoBO€ uTeHue). OreHka yoeIuTeIbHOCTH ITHX
o6ocHoBaHmiA. OOBsSICHEHHE OPOYHOBCKOTO JIBHIKEHUS,
aBleHUs TUPPY3UH U pa3Iuuuil MeXly HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYIIIPHO-KUHETHUECKON TEOpUH
CTpOEHUS BEIIECTBA.

OO0ObscHEeHrE OCHOBHBIX Pa3IMYMii B CTPOSHUH Ta30B,
KUAKOCTEH U TBEPBIX TET C UCIIOIb30BAaHUEM
MOJIOKEHUN MOJIEKYISIPHOKMHETHYECKON TEOPHH
cTpoeHus BeniecTBa. [IpoBesieHre OMBITOB 1O
BBIPALIUBAHUIO KPUCTAJIOB IOBAPEHHOM COJIA WITH

caxapa.
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[TpoBenenue u 0ObSICHEHHUE OIBITOB, AEMOHCTPUPYIOLIUX
KallWJUIAPHBIE SBJICHUS U SIBJICHUE CMaulBAHMUSL.
OObsicHEHNE POJIM KAMMUISPHBIX SBICHUM JTsI
MOCTYIJIEHUS BOJBI B Opranu3M pactenuil. Habmonenue,
IPOBEJICHNE U 00BSICHEHUE OIBITOB MO HAOJIIOICHUIO
TEIIOBOTO PACUIMPEHHUS T'a30B, KUAKOCTEN U TBEPABIX
ten. OObsICHEHUE COXpaHeHUsT 00bEMA TBEPIBIX TE,
TEKY4€eCTH KHUAKOCTHU (B TOM UHUCIIE, Pa3HULIBI B TEKY4ECTH
JUISL pa3HBIX )KUJIKOCTEN), TaBJIeHU ra3a.

[TpoBeneHue ONMBITOB, IEMOHCTPUPYIOIUX 3aBUCUMOCTb
JIABJICHUS BO3/lyXa OT €ro 00bEéMa M HarpeBaHUs WIN
OXJIaXIEHUs], U UX 00bSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO y4eHHs. ( C UCTIOIb30BaHHEM
o0opynoBaHus KoMIulekTa «Touka pocTay)

AHanu3 NpakTUYECKUX CUTYAIUH, CBA3aHHBIX CO

CBOMCTBAMHU Ia30B, KHUIKOCTEH U TBEPABIX TEI

1.2

TemnoBsie IIpOLCCChI

21

Temneparypa. CBs3b
TEMIIepaTypbl CO CKOPOCThIO
TEIUIOBOTO ABM)KEHUS YACTHIL.
Buytpennss sHeprus. CriocoOsl
M3MEHEHHUs BHYTPEHHEN dHEPruu:
TEIUIONEpE1adya U COBEPLIEHUE

pa6OTLI. Bungwr TCIIoncpeaain:

O06ocHoBaHue IIpaBUJI U3BMCPCHUA TCMIICPATYPHI.
CpaBHeHI/Ie Pa3INIHbIX croco0oB HU3MCPCHHA U LKAl
TEMIICPATYPBHI.

Ha6J'IIOI[eHI/IC 1 00BSICHEHHE OIIBITOB, ACMOHCTPUPYIOIIUX
HU3MCHCHUC BHYTpeHHeﬁ OHEPTHUHU TCJIa B pE3YJILTATC
TCILIONICpEeaavu 1 pa60TBI BHCIIHUX CHJI.

Habmonenue u 00bsCHEHUE OTIBITOB, 00CYKICHHE

MPAKTHUYICCKUX CHTyaHHﬁ,
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TEIJIONPOBOTHOCTh, KOHBEKIIHS,
usiydenue. Konnuectso
TEIIOTHL. Y IenbHas
TEILIOEMKOCTh BEIIECTBA.
TennooOMeH u TEIIOBOE
paBHOBECHE. YpaBHEHUE
TemIoBoro Oananca. IlmaBinenne
U OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.

VY aenpHas TEmI0Ta IJIaBJICHUS.
[TapooGpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenune. Y aennHas Temiora
napooOpa3oBaHUsI.
3aBHUCHUMOCTh TeMIEpaTyphl
KHUIICHUSI OT aTMOC(EPHOTO
JIaBJICHMSL.

BiaxxaocTh Bo3ayXa.

DHeprus TOIINBA.

VnenpHas TemioTa

CrOpaHUs.

[TpuHIHIBI PaOOTHI TEIIJIOBBIX
neurareneit KI1J] remaoBoro
JaBurarens. TemmoBbie

JABUTaTCIIN U

JEMOHCTPUPYIOIIUX Pa3INUHbIE BUJIbI
TEIUIONEpEIaun: TEIJIONPOBOJHOCTD,

KOHBEKIIHIO, U3JTy4YEHUE.

HccnenoBanue sBICHUS TETIOOOMEHA PH CMEIINBAHUH
XO0JI0/IHOH 1 ropstuelt Boapl. HabmtoneHne ycraHoBiIeHUS
TEIIJIOBOTO PABHOBECUS MEXIY FOpsYEH U XOJIOJHOU
BoJI0M. Onpenenenue (M3MepeHne) KOJIMIecTBa
TEIUIOTHI, OJIyYEHHOTO BOJIOW MPH TEMI00OMEHE C
HarpeThiM MeTaNINYeCKUM HuIuHApoM. OmnpeneneHue
(u3MepeHue) yAeabHOM TeMI0EMKOCTH BEIEeCTBA.
Pemenue 3a1ay, cBSI3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI M TEIIIOEMKOCTH MPHU
TEII000MEeHe.

AHaJIN3 CUTyallMil TPAKTUYECKOTO UCIIOIb30BaHUS
TEIJIOBBIX CBOWCTB BEILIECTB U MaTEPUAJIOB,

HaIpUMeEp, B LIETISAX SHEProcOepesKeHUs:
TEIUIOU30JISIMS, SHEeprocoeperame Kpblim,
TEPMOAKKYMYJISITOPHI U T. [I.

HabGmronenue siBIICHUI UCTIApEHUS U

KOH/JICHCALIUH.

HccnenoBanue npouecca ncnapeHus

Pa3IMYHBIX KUAKOCTEH.

OOnbsicHeHHE SBJICHUHN HCTIapEHUs U

KOHACHCAIIMM Ha OCHOBC aTOMHO-
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denepanbHast pabouas nmporpamma | Gusuka. 7-9 kiaccel (0a30BBINH YPOBEHB)

3alIMTa OKpYKarolei cpepl.

3aKOH COXpaHEHUsI U
[pEBpALEHUS SHEPTUHU B

TCIIOBBIX MMpOoHeccax

MOJICKYJISIPHOTO YYCHHUS.
Hab6mronenue n o0bscHEHHE MpoIecca KUTICHHS], B TOM
YHCJIC 3aBUCHMOCTH TEMITEPATYPhl KATICHUS OT JaBJICHHUS.
Onpenenenue (M3MEpPEHUE) OTHOCUTEIIBHON BIIAYKHOCTH
BO3/yXa.

Habmoenue mporiecca 1raBJieHUsT KPUCTAJUTHYECKOTO
BEIIECTBA, HanpuMep, Jibaa. CpaBHEHHE MPOIIECCOB
TUTABJICHHUS KPUCTAJUTMICCKUX TEJl U pa3MSATUCHHS TIPH
HarpeBaHWy aMOP(HBIX Tel.

Onpenenenue (M3MEPEHHUE) YACTbHOU TEIIJIOTHI
TUIABJICHUS JIbJIA.

OOmbsicHeHHE SIBJICHUH TUIABJICHUS ¥ KPUCTAJUIN3AIIMK Ha
OCHOBE aTOMHOMOJICKYJISIPHOTO YICHUSI.

Penrenue 3aa4, CBI3aHHBIX C BEIYMCIICHUEM KOJIMYECTBA
TEIUIOTHI B MPOIECccax TEIUIONePEeIavun PHU TUIABJICHUU U
KPHUCTAJLTU3AIMH, UCTIAPSHUN U KOHICHCAIIMH. AHAJIN3
CUTYalUi MIPAKTUYECKOTO IPUMEHECHHUS SIBJICHUI
TUTABJICHUS U KPUCTAJUTH3AINH, HATPUMED, TOTydeHHe
CBEPXYHCTHIX MaTepUajoB, COJeBas Ipenka u Ap.

Ananus paboThl 1 00BsICHEHUE MTPUHIIUIA ACUCTBUS

TCIIJIOBOT'O ABUTATCIIA.

Briuncienue konuuecTna TCIJIOTHI,
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BBIJICIISIFOLIErOCS ITPU CTOPAHUU PA3JIMYHBIX BUJIOB
torumBa, U KI1/ aeurarens. O6cyxaeHue
SKOJIOTMYCCKHUX IIOCISACTBUI HCIIOJIb30BaHUS ABUTaTSIICH
BHYTPEHHETO CrOpPaHMs, TEMJIOBBIX U

TUJIPOIEKTPOCTAHLIHI

Wroro mo pazmeny 28

Paznen 2. 3J1eKTpuqec1me U MAarHuTHbIC SABJICHUSA

21 DnexTpuyecKkue !

3apspl.
3apsKEHHbBIE TeJla U X

B3aUMOJEHCTBUSA

DIeKTpu3anus Tell.

JIBa posia aneKTpuUecKux
3apsiaoB. BzaumoneiictBue
3apSKEHHBIX TEJl.

3akon KynoHna (3aBUCUMOCTB
CUJIbl B3aUMO/JICHCTBUSA
3apsHKEHHBIX TEJ OT BEJIUYUHBI
3apsII0B U PACCTOSIHUS MEXAY
TenaMu). DIEKTPUUYECKOE TOJIE.
Hanps:kEHHOCTB 3IIEKTPUUECKOTO
nons. [Ipunuun cynepno3unuu
ANEKTPUYECKHUX MoJie (Ha
KayecTBEHHOM ypoBHe). Hocurenu
SIEKTPUYECKUX 3apsI/IOB.
OneMEHTapHBIN AIEKTPUIECKUN
3apsia. CTpoeHue aToma.
[IpoBonHMKY U

Hab6mronenue u mpoBeieHUE OTIBITOB

10 JIEKTPU3AIUH TEJI TIPH CONMPUKOCHOBEHUHU U
WHIYKIIUEH.

HaOimronenne u 00bsICHEHNE B3aUMO IEUCTBUS
OJTHOMMEHHO M PAa3HOMMEHHO 3apsKEHHBIX TEI.
OO0bsicHEeHHEe TTPUHITUTIA JCHCTBUS AIEKTPOCKOTIA.
OO0bsicHEHUE SBJICHUH JICKTPU3AINH ITPU
COIIPUKOCHOBEHUU TEJI U MHIYKIUEN C UCIOJIb30BAaHUEM
3HAHUUN O HOCUTEIISAX 3JIEKTPUUYECKUX 3apsI0B B BELLIECTBE.
Pacno3naBanue v 00bsCHEHUE SIBJICHUNA JIEKTPU3ALUU B
NoBCeIHEeBHOM xu3HHU. Habmonenue u o0bsacHeHne
OIIBITOB, WJUTHOCTPUPYIOLIUX 3aKOH COXPAHEHUS
3JEKTPUYECKOTO 3aps/a.

Habmronenue onbIToB 10 MOAESTUPOBAHUIO CUIIOBBIX
JUHUHN 35eKTprueckoro noiisi. MccnenoBanue nedcTBus
AIIEKTPUYECKOTO OISl Ha TPOBOJAHUKH U TUIIIEKTPUKHU( C
UCIOJIb30BaHNEM 000pyIoBaHus KoMIuiekTa «Touka
pocTay)
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JUIJICKTPUKH. 3aKkoH COXpPaHCHUA

QJICKTPUYCCKOTO 3apdaa

2.2

TlocTosHHBIHM

JNEKTPUYECKUI TOK

20

DIEKTPUUYECKUM TOK. Y CIIOBUS
CYLIECTBOBAHUS 3JIEKTPUUECKOTO
ToKa. ICTOYHUKY TTOCTOSTHHOTO
TOKa. JIeMCTBUS IIEKTPUUECKOTO
TOKa (TEMI0BOE, XUMUIECKOE,
MarHuTHOE). DIIEKTPUUECKHI TOK
B JKHUJIKOCTSX U raszax.
DIIeKTpUYECKas 1IEeTb.

Cuna Toka. DJIeKTpUYeCcKoe
HanpsokeHue. ConpoTHBIIEHHE
IIPOBOJIHUKA. Y IEJIbHOE
CONIPOTHUBIICHUE BEILIECTBA. 3aKOH
OmMa 151 yyacTKa LIETIH.
[TocnenoBarenbHOE U
napajuieIbHOE COCIMHEHUE
MIPOBOJIHUKOB.

PaGota u MoutHOCTH
3IEKTPUUECKOTO TOKA. 3aKOH
Jbxoyna-JleHna. DnekTpudeckue

OCru 1

HaGmronenue pa3auvHbIX BUJOB IEHCTBUS
AIIEKTPUYECKOTO TOKa U OOHAPY)KEHHE ITUX BUIOB
IEHCTBUSA B MOBCEAHEBHOM ku3HU. Habmronenne
BO3HUKHOBEHHSI Fa30BOT0 pa3psaa v AEKTPUIECKOT0 TOKa
B kuakocTd COOpKa M MCIIBITAHUE YJICKTPUICCKOMN TEMH
MTOCTOSTHHOTO TOKa.

N3mepenne cuibl Toka amrmepMerpoM. Mzmepenne
3JEKTPUYECKOTO HAIPSKEHUS BOJIBTMETPOM.
[TpoBenenue u 0ObSICHEHHUE ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTD JIEKTPUUECKOTO CONMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOLIA1 IONEPEYHOTO
CEYEeHMs U Marepuasa.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, IPOTEKAOLLETO
4yepe3 pe3ucTop, OT CONIPOTUBIICHUS PE3UCTOpa U
HaIpsKEHUs Ha PE3UCTOPE.

[IpoBepka npaBuia ClI0KEHUsI HAIPSKEHUH TTPU
MOCJIEI0BATEILHOM COE€IMHEHUHU JBYX PE3UCTOPOB.

HpOBCpKa npaBujia JJjist CUJIbI TOKa

Ipu napaajiCJIbHOM COCAUHCHUN PE3UCTOPOB.
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HOTPEOUTENH IITEKTPHUECKOM
sHepruu B ObITy. KopoTkoe

3aMbIKaHHUEC

AHanu3 cuTyalui mocyie10BaTeIbHOTO U MapalieIbHOTO
COCANMHCHUA MMPOBOAHHUKOB B JIOMAITHUX SJICKTPUICCKHUX
CeTSIX.

Pemenne 3amau ¢ ucnosibzoBanuem 3akona Oma u popmyn
pacyéra >JEeKTPUUYECKOT0 COMPOTUBIICHUS MIPU
MOCJIEZIOBATEILHOM U MapajieIbHOM COETUHEHUHN
poBoIHUKOB. OnpeneneHne padboThl AIEKTPUIECKOTO
TOKa, MPOTEKAIOIIETO Yepe3 Pe3UCTOP.

Omnpenenenre MOIHOCTH AJIEKTPUYECKOTO TOKa,
BBIJICTIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JTaMIIOUKy
oT HanpsbkeHus: Ha Heil. Onpeaenenue KIIJI narpeBarens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU IPU MOIbEME
rpy3a snekrpoasuratesneM. OObsicHEHUEe YCTPONCTBA U
MPUHIINIA JEHCTBUS TOMAIIHUX JIEKTPOHArpeBaTeIbHbIX
npubopoB. OObsACHEHNE MPUYNH KOPOTKOTO 3aMbIKaHUS U
MPUHIINIIA ACWCTBUS IIJIaBKUX MTPEIOXPAHUTENCH.
Pemenue 3aau ¢ ucnosp3oBanueM 3akoHa Jxoyms-
Jlenma

2.3

MarsuTHBIE SIBJICHUS

IlocTOoAHHBIE MAarHUTEI.
B3anMonencTBre mocToSHHBIX
MarguToB. MarduTHoe I10JI€E.

MaruaurtHoe 1noJje 3eMiIu

HccnenoBanne MarHMTHOTO B3aUMOJCHCTBUSA
MNOCTOAHHBIX MarHuTOB.

I/I3yquI/Ie MAaravuTHOTIO IOJIA IMOCTOAHHBIX MArHUTOB ITPU
nx O6’beI[I/IHCHI/II/I " pa3aCiICHUN. HccnenoBanue
MarHUTHOTO B3alMOICHCTBUA
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Y €ro 3Ha4Y€HHE JJIs )KM3HU Ha
3emute. OnbIT Dpcrena.
MarauTHO€E NoJIe ANEKTPUIECKOTO
Toka. [Ipumenenne
3JIEKTPOMArHUTOB B TEXHUKE.
JleficTBME MarHuTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.
DIEeKTPOBUTATENH TOCTOSIHHOTO
ToKa. Mcnons3oBanue
3JIEKTPOJIBUTATENEHN B
TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

MMOCTOSIHHBIX MarHUTOB.

N3y4yenne MarHuTHOTO TOJIsI TOCTOSIHHBIX MAarHUTOB TPH

X 00beIMHEHUH U pazjesieHun. [IpoBeneHre omnpITOB 10

BU3yaJU3aIMH TIOJIsI TOCTOSIHHBIX MarHUTOB.

N3yuenue siBeHNUs] HAMarHAYUBAHUS BEIIECTBA.

UccnenoBanue nericTBUA SJIEKTPUUECKOTO TOKA Ha

MarHUTHYIO CTPEJIKY.

[IpoBeneHuE ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh

CHUJIbI B3aUMO/JICHCTBHUA KaTYIIKH C TOKOM M MarHuTa oT

CHUJIbI Y HaIllPaBJICHUS TOKA B KaTyIIKeE.

AHaJIM3 CUTYyallil TPAKTUYECKOTO TPUMEHEHUS

AJICKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX

YCTpOKCTBaX, MPOMBIIINICHHOCTH, MeIUIIMHE). M3yueHue

JICWCTBYS MAarHUTHOTO TOJIs HAa MPOBOJIHUK C TOKOM.
W3yuyenue neiictBus snekrpoasuratens. M3mepenne KIIJI
3JEKTPOIBUTATENIbHON YCTAHOBKHU.

Pacnio3HaBaHue v aHAIU3 pa3IMYHBIX TPUMEHEHUN

ANEKTPOABUTaTENeH (TpaHCIOPT, OBITOBBIE YCTPOUCTBA U

Ap.)

2.4

QHGKTPOMaFHI/ITHaH

WHIYKINS

Oneiter @apanes. SBnenne
3JIEKTPOMArHUTHOU UHAYKIIHH.
IIpasuiio Jlenna.

DIIEKTPOTeHEPATOP.

OmnbITH IO HUCCICO0OBAHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ

HWHAYKIIUU: UCCICTOBAHUC W3MEHEHUH 3HaUeHUs U

HaIlpaBJICHHUA UHAYKIIMUOHHOTO TOKa
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Crioco0bI moTydeHHs
JIEKTPUYECKON YHEPTUU.
DIIEKTPOCTAHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX

SHEPTUH
Wroro mo pazmeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB IT1O ITTPOI'PAMME
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9 KJIACC

Ne Komnuectso [IporpamMmmMmHOE conepxanue OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIIUXCSI
W/ | Hapmenosamue pa3lenoB U 94acoB
TeM y4eOHOTO IpeaMeTa
Paznen 1. Mexannuyeckue siBJeHHUs
1.1 10

MexaHnyeckoe JIBMKEHUE

U CIIOCOOBI €r0 ONMMCAHUSA

Mexanudueckoe OBMKEHUE.
MarepuanbHas Touka. Cucrema
oTc4éTa. OTHOCUTEIBHOCTb
MEXaHUYECKOTO JBUKCHHUS.
PaBHOMepHOE

NPSIMOJIMHEMHOE IABM)KEHUE.
HepaBHoMepHoOe npsMoJIMHEHOE
nBxeHue. Cpeansis u
MTHOBEHHAs1 CKOPOCTb TeJla IIPU
HEPaBHOMEPHOM JIBH>KCHHH.
Ycekopenue. PaBHOycKOpeHHOE
NPSIMOJIMHEITHOE IBUKEHUE.
CBobOonnoe magenue. OnbITel I
anuiiesi. PaBHOMepHOE IBUKEHUE
110 OKPY>KHOCTH.

[Tepuon u yactoTta oOpareHus.

JIuneliHas U yrioBasi CKOPOCTH.

AHanus 1 00CyXJIeHHE pa3IUnYHbIX IPUMEPOB
MEXaHHYECKOTO JIBUKCHUSI.

OO6cyx1eHre TpaHul] IPUMEHUMOCTH MOJIEH
«MarepHalibHas TOUKay.

Ornucanne MEXaHUYECKOTO JIBHIKEHUS pPa3TMYHbIMU
criocobamu (ypaBHEHHE, Tabauna, rpaduk).

AHanu3 )XU3HEHHBIX CUTYaIUi, B KOTOPBIX MPOSBIIETCS
OTHOCHUTEJIbHOCTh MEXaHUUYECKOTO JIBUKCHHUSI.
Habmronenue MexaHM4eckoro JIBUKEHHS Tela
OTHOCHUTEIILHO Pa3HbIX Ted OTCUETa.

CpaBHeHME NyTEH U TPACKTOPUM TBUKEHUSI OHOTO U
TOT0 K€ T€JIa OTHOCUTENILHO Pa3HbIX TEJl OTCUETA.
Amnanus Tekcta ['anumnes 06 OTHOCUTENBHOCTH

JABMKCHUS, BBIIIOJTHCHHUEC 3aJIaHuM 110 TCKCTY (CMBICJ'IOBO@

YTEHUE).
Omnpenenenue cpeHeil CKOPOCTH CKOJBXKEHHS Opycka
WM JIBIKEHUS [IApPHUKA 110 HAKJIOHHOM MIOCKOCTH.

AHanu3 u 006cyXeHue crnoco0oB
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[lenTpocTpemurenbHOE

YCKOpEHHE

IpUOIMKEHHOTO OINPENIEIEHHSI MTHOBEHHON CKOPOCTH.
Onpenenenre CKOPOCTH PABHOMEPHOTO ABMKEHMUSI
(mapuka B )KUJIKOCTH, MOJEIH 3JIEKTPUUECKOTO
aBToMOOWIIA U T. 11.). Onpesenenue nyTu, IpoieHHOTo
3a JaHHBIA TPOMEXKYTOK BPEMEHU, U CKOPOCTH TeJa Mo
rpaduKy 3aBUCUMOCTHU IIyTH PaBHOMEPHOT'O JABMKEHUS
OT BPEMEHU.

OO6cyx1eHrne BO3MOKHBIX TPUHIIUIIOB AEHCTBUS
pUOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUOMETPOB).
Bbruncnenue nytu v CKOPOCTH NMPH PaBHOYCKOPEHHOM
PSIMOJIMHEITHOM JIBM)KEHUHU TeJa.

Onpenenenre TPOMACHHOTO MyTH U YCKOPEHUS
JBYDKEHUS Teja Mo rpauKy 3aBUCUMOCTH CKOPOCTH
PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUS TeIa OT
BPEMEHU.

IIposepxa cunome3uvl. eciu

npU PaA8HOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS

KAK psi0 HeYémHbvIX yucei, mo

coomeemcmeyowue npoMedCymKu 6pemenu

OOUHAKOBYL.
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Ornpezenenne YCKOpEHUs Teja Mpy paBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

H3mepenue nepuojia ¥ 4acTOThl 0OpaIeHus Tea mo
OKPY>KHOCTH.

Ornpezenenne CKOPOCTH PAaBHOMEPHOTO JBUKEHUS Tella
M0 OKPY>KHOCTH.

Pemenue 3a1au Ha onpeeeHne KHHEMAaTHUYeCKIX
XapaKTEPUCTHUK MEXaHUIECKOTO JIBIKCHUS Pa3IMYHBIX

BHI0B. PacriosnaBanue u nmpuOImKkEHHOE OMTUCAHNE

Pa3IUYHBIX BUIOB MCXaHNYCCKOI'0 ABUKCHUA B IIPUPOIAC

Y TeXHHUKE (Ha MpUMeEpax CBOOOIHO MAJArOIINX TET,
JIBUKCHUS JKUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX

CPEJNICTB | JIp.)

1.2

BsaumopneiicTBue Ten

20

[lepBoiii 3akoH HproTtona. Btopoi
3akoH Hptorona. Tpetuwii 3akoH
Herorona. [IpuHimn cynepno3uuuu
CUII.
Cuna ynpyrocru. 3akoH ['yka.
Cuna TpeHusi: cuila TPeHUS
CKOJIbXKEHUSI, CUJIa TPEHUS TTOKOS,
JIpYrue BUIbl TPEHUS.
Cuna TsKeCTH U 3aKOH

BCCMUPHOT'O TATOTCHUA.

HaGuoenune u 00CyXICHHE OIBITOB C JIBUKECHUEM Telia
IPY YMEHBIIICHUH BIUSHUS APYTUX TEJ,
NPEISITCTBYIOMINX IBHKEHIIO. AHanu3 Tekcra [ anuiest
C OMKMCAaHHEM MBICJIEHHOTO SKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIUHU; BHITIOJHEHHE
3aJJaHHI TI0 TEKCTY (CMBICJIOBOE YTCHHUE).

OOcyXJeHne  BO3MOXHOCTHU

BBITIOJTHCHU A 3aKOH

HMHCPLUHU B Pa3JIMYHBIX CUCTCMAX OTCUYETA.

Ha6J'IIOI[CHI/IC u 06CY)KI[CHI/IC MEXaHUYCCKUX

a
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YckopeHne cBOOOHOTO TaICHHUS.
JIBH>KEHHME IIIIaHET BOKPYT
Comnnua. [lepBast kocMuueckas
ckopoctb. HeBecoMocTh 1
neperpysku. PaBHoBecue
MaTepHalbHOU TOYKH.
AOQCOIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOrO TENA C
3aKpEIUIEHHOM OCBIO BpPAIICHUS.

MowmenT cuinsl. LleHTp TsKECTH

ABJICHUH, IPOUCXOIAIINX B cUCTeMe OTcuéTra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOMHETa PU3UKU.
JleficTBHsI ¢ BEKTOPAMH CHJI: BBIIIOJHEHUE 33 JaHUH 110
CJIOKEHUIO ¥ BBIYMTAHUIO BEKTOPOB.
Hab6mronenue n/unv npoBeieHHE OIBITOB,
JEMOHCTPUPYIOIIHUX 3aBUCUMOCTh YCKOPEHUS TeNa OT
MPUJIOKEHHOM K HEMY CHJIBI U MacChl Tea.
AHanu3 1 00bsICHEHUE SBJICHUN C UCTIOJIb30BAaHUEM
BTOpOro 3akoHa HeroToHa. Pemenne 3amaq ¢
HCII0JIb30BaHMEM BTOpOTo 3akoHa HpioToHa 1 mpaBuia
cioxeHus cwil. OnpezneneHne KECTKOCTH NPYKHUHBI.
AHanu3 cuTyarui, B KOTOPBIX HAOJMIOIAl0TCS YIIPYTHE
nedopmaiu, U uX 00bSICHEHUE C UCTIOJIH30BaHHEM
3akoHa ['yka.
Pemenne 3amau ¢ ucnosp3oBanueM 3akona ['yka.
HccenenoBanue 3aBUCUMOCTH CUIIbI TPEHUS CKOJIBKEHUS
OT CHJIbI HOpMaJIBHOTO AaBiieHus. OOcyxIeHne
pe3ynbTaToB UccienoBanus. OnpeneiaeHue
K03 dUIuEeHTa TPEHUS CKOJIBKEHHUSI.
W3mepenue cuibl TpEHUS TOKOS.
Perenuie 3a1a4 ¢ UCTIOIb30BaHUEM (DOPMYIIBI JIJIsI
CHUJIBI TPEHUS CKOJIbKEHUS.
AHanu3 IB>KEHUS TeJl TOJIBKO MO/ IEHCTBUEM CHJIBI
TSKECTH - cBOOOIHOTO nasieHus. OObscHEeHNE
HE3aBUCUMOCTH YCKOPEHUSI CBOOOTHOTO MaeHUS OT

MacCChbI TCJ1a.
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Pemenue 3ana4 ¢ ucnonab3oBaHUEM (POPMYITBI st
CHUJIbI TPEHUS CKOJIbKEHHUSI.

AHanu3 IBM>KEHUS TeJl TOJIBKO MO/ IEHCTBUEM CUJIBI
TSDKECTH - CBOOOAHOTO NajieHus. OObscHEeHUE
HE3aBHCUMOCTH YCKOPEHHUsSI CBOOOIHOTO MAJCHUS OT
MaccChl TeJa.

OueHka BEJIMYMHBI CHJIBI  TATOTCHHS,
JIEHCTBYIOLIEH MEXAY ABYMs TenaMu (aJis

Pa3HbIX Macc).

Ananu3 ABMKEHHS HEOSCHBIX TEJI MO/

JIECTBUEM CHJIBI TATOTEHUS (C

WCIIOJIb30BaHUEM JIOTIOJTHUTEIBHBIX

HMCTOYHHKOB MH(OPMAIIUN).

Pemenue 3a1a4 ¢ ucnosib30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS B (POPMYJIIBI IJIs1 pacuéra
CHUJIBI TSKECTH.

AHanM3 OpUrMHAIBFHOTO TEKCTA, OMUCHIBAIOIIETO
MPOSBIICHUS 3aKOHA BCEMUPHOTO TATOTEHUS;
BBITIOJTHEHHE 3aJaHUH TI0 TEKCTY (CMBICJIOBOE UYTEHUE).
HabGmronenue u o0Cyx1eHUE OIBITOB TI0
M3MEHEHHUIO Beca Tella IPU YCKOPEHHOM

JBUKEHUU.

AHanu3 ycinoBHil BOSHUKHOBEHUS HEBECOMOCTHU U
Neperpy3KH.

Pemmenue 3a1a4 Ha onpe/eneHue Beca Tena B

pa3INYHbIX YCIIOBUAX.







AHanus cui, JeUCTBYIOIIMX HA TEJO0, IOKOsIIeecs Ha
ormope.
Onpenenenre HEHTPA TAKECTH Pa3IMUHbIX Tell

1.3.

3aKOHbBI COXpaHEHUs

10

Nmnynsc Tena. MI3mMeHeHue
umnyibca. UMmynbe cuibl. 3aK0H
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE NBHKEHUE.
Mexanudeckasi pabota u
MOIIIHOCTE. PaboTa cuir TshKecTH,
yOpyroctu, Tpeaus. Cs3p
SHEPTUU U pabOTHI.
[ToTenuuanbpHas 3Heprus Tena,
MOJIHATOTO HaJl HOBEPXHOCTHIO
3emiu. [loTeHIanpHas sHeprus
cxaroi npykunbl. Kunernueckas
sHeprus. Teopema o
KMHETHYECKOUN HEpruu. 3aKOH
COXPAaHEHHUS MEXaHUUYECKOI

OHCPI'uun

Hab6mronenue n 06CyX1€HHE OTBITOB,
JEMOHCTPUPYIOIIUX IIepeaayy UMITYJIbCa IIPU
B3aUMOJICVICTBUY TEJ, 3aKOH COXPAHEHUS UMITYJIbCA ITPU
a0COJIIOTHO YIIPYTrOM U HEYIPYTroM B3aUMOJCHUCTBUU TEIL
AHaJIN3 CUTYyallMil B OKPYXAIOIIEH dKU3HU C
HCII0JIb30BAHUEM 3aKOHA COXPAaHEHUS UMITYIIbCA.
Pacno3naBanue siBI€HUS PEAKTUBHOTO JBUKECHUS B
MIPUPOJIE U TEXHUKE.
[IpumeneHne 3aKOHa COXpaHEHHsI UMITYJIbCa JUIs pacuyéra
pe3yabTaTOB B3aUMOJACHUCTBUA Tl (Ha MpuMepax
HEYIPYroro B3auMoIeHCTBUS, YIPYTOro LIEHTPAILHOTO
B3aMMO/ICHCTBUS JIBYX OJIMHAKOBBIX TEJ, OJHO U3
KOTOPBIX HETIOJBUXKHO).
Pemenue 3a1a4 ¢ HCMOIB30BAaHUEM 3aKOHA COXPAHEHUS
UMITyJIbCA.
Onpenenenue padOThl CHIBI YIPYTOCTH TPU TMOIBEME
rpy3a C UCHOJIb30BAHUEM HEMOJBUKHOTO M TMOJBUAKHOTO
0510K0B. VI3MepeHne MOIITHOCTH.

N3Mmepenne NoTeHIMAIBbHOW DHEPTUU YIIPYTO

ne(opMHUPOBAHHON TPYKUHBI.
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M3mepenne KWHETUYECKOW SHEPTUH TeJla 110 IJINHE
TOPMO3HOTO MYyTH. DKCIEPUMEHTAIbHOE CPABHEHHE
WU3MEHEHUS MOTEHIMAIBHOW U KUHETUYECKOM dSHEPruil
TeJa IPY ABHKEHUH 110 HAKIIOHHOM TUIOCKOCTH.
DKcnepuMeHTalIbHas TPOBEPKA 3aKOHA COXPaHEHUS
MEXaHWYEeCKOM 3HEepruu mpu cBOOOTHOM MaJACHUU.
IIpuMeHeHne 3aKk0Ha COXPAHEHUS MEXaHUYECKOU
SHEPTHH IS pacdy€ra NOTEHIUAIbHOW U KHHETHYECKON
SHeprui tena. Pemenue 3a1ad ¢ HCNOJIb30BAHUEM

3aKOHA COXPaHEHHSI MEXaHUYECKOW SYHEPTHU

Hroro mo pazgeny 40

Pasznen 2. Mexann4yeckue Ko1e0aHuA M BOJTHBI

2.1 | Mexanndeckue 7
KOJIeOaHUsA

KonebaTenbHoe IBUKEHUE.
OcHOBHbBIE XapaKTEPUCTUKH
KoJe0aHui: Iepro, 4acToTa,
aMIuIMTya. MareMaTudeckuil u
IPY>KUHHBIA MasiTHUKH.
[IpeBpaienue sHeprun Mpu
K0J1e0aTEeIbHOM JIBUKEHUH.
3aryxaromiue KojaebaHusl.
BoinyxneHnbie kojeOaHusl.

Peszonanc

HaOironenune kosiebadumii o AeMCTBUEM CHII TSDKECTH U
YOPYTOCTH B OOHApYKEHUE TTOJ00HBIX KOJIeOaHWH B
OKpY)KaroleM MHUpe. AHaIu3 KojieOaHu# Tpy3a Ha HUTH
U Ha npyxuHe. OnpeaeneHne 4acTOThl KoJeOaHun
MaTEMaTHYECKOTO U MPYKUHHOTO MasTHUKOB.
HabGmronenue n o0ObsiCHEHHE SIBJIICHHS PE30HAHCA.
HccnenoBanue 3aBUCHMOCTH TIEPHO1a KOJICOaHMIA

MOABCIICHHOT'O K HUTH I'Py3a OT JAJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH NEpHOa KoJieOaHuil rpys3a,
MIOJIBEIIEHHOTO K JIGHTE, OT Macchl Tpy3a. Habmonenue n
00CYXX/ICHHUE OIBITOB, JEMOHCTPHUPYIOITUX 3aBUCIMOCTh
neproIa KoJieOaHu MPY>KUHHOTO MasiTHAKA OT MacChl
rpy3a M KECTKOCTH MIPYKHUHEI.
[IpuMeHeHHE  MaTEeMAaTHYeCKOTO W TPYKHHHOTO
MasTHUKOB B KadeCTBE MOJENCH IS ONHUCAHWS
KOJICOaHUI B OKPYKAIOIIEM MHPE.
Pemenue 3amad, CBS3aHHBIX C BBIYUCIICHUEM WITH
OIIEHKOM YacTOTHI (TTeproia) Koiebanuit Mszmepenue

YCKOpeHUst c60000H020 NadeHUs

2.2

Mexannueckue BOJIHEL.

3ByK

Mexaandeckue BoJIHEL. CBoOMCTBA
MEXaHUYECKHUX BOJIH.
[IpomonpHBIE U TOTIEPEYHBIS
BOJIHBIL. J|TMiHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHUsI.
MexaHu4ecKre BOJHBI B TBEPIOM
Tele, CEHCMUYECKHE BOJIHBL.
3ByK. I pOMKOCTB 3ByKa U BbICOTA

ToHa. OTpakeHue 3ByKa.
Wndpa3Byk 1 ynbTpa3Byk

OOHapyXeHue U aHaJIu3 BOJTHOBBIX SIBJICHUH B
OKpYIKaIoIIeM MUpe.

HaOnronenue pacipocTpaHeHus MPOJI0IbHBIX U
MOTIEPEYHBIX BOJIH (Ha MOJICTIN) U OOHApY)KECHUE
AQHAJIOTUYHBIX BUJIOB BOJIH B IPUPOJIC (3BYK, BOJIHBI Ha
BOJi¢). BbIunciieHne JUTMHBI BOJIHBI U CKOPOCTH
pacmnpoCTpaHeHus 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIbHOE
OTIpeJICIICHNE TPAHUI] YACTOTHI CIIBIITUMBIX 3BYKOBBIX
kosebanuii. HaOmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHCIIE, C UCIIOJIb30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

Ha6J'IIOI[CHI/IC 1 00BSICHEHHE SIBJICHUS AKYCTHUYCCKOTO

pe3oHaHca.
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AHaM3 OPUTHHAIBHOTO TEKCTA, MOCBSIIEHHOTO
MCII0JIb30BAaHUIO 3BYKa (WJIM yIbTPa3ByKa) B TEXHUKE
(9x0MOKaIus, yapbTpa3ByK B MEIUIMHE U JIp.);
BBITIOJTHEHHE 33JaHUI TI0 TEKCTY (CMBICIIOBOE YTCHHUE)
Hroro mo pazgeny 15
Pazgen 3. DjieKTPOMarHuTHOE T0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE TMOJIE U 6 DNIeKTPOMarHuTHOE TOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
SJICKTPOMArHATHBIC DIIeKTPOMATHUTHBIE BOJIHEL. B3aMMOCBSI3b DJIEKTPUYECKOTO U MArHUTHOTO TIOJIEH.
BOJIHBI CaolicTBa DKCMEPUMEHTAIBHOE U3YYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJH. [1IKkana | 35eKTpOoMarHUTHBIX BOJIH (B TOM YHCJIE C TIOMOIIBO
AJIEKTPOMArHUTHBIX BOJIH. MOOMIIBHOTO TenedoHa).
Hcnonb3oBanue AHanu3 peHTreHOBCKMX CHUMKOB Y€JIOBEUECKOTO
3NIEKTPOMArHUTHBIX BOJIH JJIs opraHuzma.
COTOBOI1 CBSI3H. AHanu3 TEeKCTOB, ONMCHIBAIOIIUX MTPOSBICHUS
DneKTpOMarHuTHas IPUPoIa ANIEKTPOMArHUTHOTO U3JIy4€HUs B IPUPOJIE: KUBbBIE
cBeta. CKOpocTh cBeTa. BoJIHOBBIE| OpraHU3MBbl, U3Ty4eHHsI HEOECHBIX Tel (CMBICIOBOE
CBONCTBaA CBETa YTEHHUE).
Pacnio3naBanue v aHaNW3 pa3aMyHbIX IPUMEHEHHHA
3IIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
M3ydeHre BOJTHOBBIX CBOICTB CBETA.
Pemenue 3aia4 ¢ ucnosib3oBanueM Gopmyi Ass
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI BOJIHBI U
4acTOThI CBETA
Hroro no pazueny 6
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Pa3gen 4. CBeToBbI€e SIBJIEHUSA

4.1

3aKOHEBI
pactipocTpaHeHus

CBCTa

JlydeBas Mozielb CBETA.
Hcrounuku cBera.
[IpssmonmHeniHOE
pacnpocTpaHeHue CBETa.
3armenus ConHua u JIyHbI.

Otpaxenue cgera. [1nockoe

3epKayio. 3aKOH OTPAKECHHS CBETA.

[Ipenomnenue cBera. 3akoH
npenomiieHus cgeta. [lomHoe
BHYTpPEHHEE OTpa’KeHUE CBETA.
Hcnosp30BaHue OJIHOTO
BHYTPEHHETO OTPAXKECHUS B

OIITUYCCKUX CBETOBOJAX

Habuntoienne onbITOB, IEMOHCTPUPYIOIIUX SIBJICHHUE
IPSIMOJIMHEITHOTO pacpOCTPaHEHUs CBETa
(BO3HUKHOBEHHE TE€HU U MOJIYTEHH), U UX
MHTEPIIPETALMS C UCTIOIH30BAaHUEM MOHSTHSI CBETOBOTO
ayda.

OObscHeHrEe U MOJIETMPOBAHNE COJTHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHHUsI CBETOBOTO
Jyda OT yrJjia MajaeHusl.

N3y4yenune CBONCTB N300paKEHHS B INIOCKOM 3€pKaJle.
Habmronenue 1 00bsICHEHNE OIBITOB I10 MOTY4YEHUIO
M300paXeHHI B BOTHYTOM U BBIITYKJIOM 3epKajiax.
Habmronenue 1 00bsCHEHNE OIBITOB I10 MPEIOMIICHUIO
CBETa Ha IPaHUIIC PA3IUYHBIX CPE, B TOM YHUCJIE OIBITOB
C TIOJTHBIM BHYTPEHHHUM OTpakeHueM. MccnenoBanue
3aBHCHMOCTH YTJIa MPEIOMIICHHS OT YIila MaJeHus
CBETOBOTO JIyya Ha TPAHUIIEC «BO3AYX-CTECKIIO.
PacniozHaBaHue SIBICHUI OTPAKEHUS U IIPEIOMIICHUS
CBETa B NOBCEJHEBHOM KU3HU. AHAIIU3 U 00BSCHEHHE
SBJICHUS ONITUYECKOTO MUPAXKA.

Pemenne 3ama4 ¢ UCIoabp30BaHHEM 3aKOHOB OTpaXXCHUMA

" IPCIIOMIJICHUSA CBCTA
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42 | Junsw u onTHyeckue 6 JIunza. Xox nydel B JIMH3E. [Tosryuenune n300pakeHHiA ¢ TOMOTIBIO COOMPAIOIIEH 1
puOOPHI Orntrueckas cucrema pacceuBaronieit tuH3. Onpeaenenue GoKyCHOTO
¢doToanmapara, MUKPOCKOTIA H PACCTOSIHHSI ¥ OITUYECKOM CHITBI COOMPAFOIICH JTMH3BI.
Teneckormna. [ a3 kak ontudeckas | AHaJIW3 YCTPOUCTBA M MPUHITUIIA ICHCTBUS HEKOTOPHIX
cuctema. bimzopykocTs u ONTHYECKUX MPUOOPOB: poToammapara, MUKPOCKOIIA,
TATbHO30PKOCTh Teneckomna. M3ydenue MoJienu rira3a Kak ONTHYeCKOM
CUCTEMBbI. AHAIIU3 SIBICHUN OJIM30PYKOCTH U
JATbHO30PKOCTH, IPUHIINTIA JCHCTBHSI OUKOB
4.3 | Pasnosxenue 6enoro ceeta 3 Paznoxenue Genoro cseta B
B CIIEKTP criektp. OnbiTel HhtoTOHA.
CrnosxeHue CeKTPaJbHBIX I[BETOB.
Hucnepcus cBeta HabGmronenue pasznoxxeHus 6eioro cBeTa B CIEKTP.
Habmronenue v 00bsCHEHNE OIBITOB I10 MOTY4YEHUIO
0enoro CBeTa MpH CIOKEHUU CBETa Pa3HBIX I[BETOB.
[TpoBenenue u 0ObICHEHNE OIBITOB MO BOCIIPUSITHIO
[[BETa MPEMETOB MPU UX HAOIIOJCHUH Yepe3 [IBETOBHIE
GuIbTPHI (IBETHHIE OYKH)
Utoro no pazaeny 15
Pa3nen 5. KBanToBble siBJIeHUs
5.1 4

Hcnyckanue u

IOorjomeHue CBETa arToOMOM

OmnsiThl Pesepdopaa u
IJIaHETapHask MOJIEb aToMa.
Mogens aroma bopa. Mcnyckanue
U TIIOTJIOLLIEHHE

Ob6cyxnenue 1ienu onsiToB Pesepdopaa no
UCCIIEIOBAaHUIO ATOMOB, BBIJABH)KEHHE TMIIOTE3 O
BO3MOJKHBIX PE3YJIbTaTaX OIMBITOB B 3aBUCUMOCTH OT
IPEoIaraeMoro CTpOeHHs
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cBeTa aToMoM. KBaHTEI.

JInnelyaTele CIEKTPBI

aTOMOB, (hOpPMYITMPOBAaHKE BHIBOJOB U3 PE3YIbTATOB
OTIBITOB.

OO0cyxieHre MpOTUBOPEUNH TUTAHETAPHON MOIEITH
aToMa ¥ OCHOBAHMM JU1s TunoTe3sl bopa o
CTallMOHApHBIX OpOUTaxX 31eKTpoHOB. Habmonenue
CIUIOIIHBIX U JIMHEHUYAThIX CIIEKTPOB U3IY4ECHUS
paznuuHbiX BemecTB. OObsICHEHNE TUHEHYATHIX

CIICKTPOB U3JTYUCHU A

5.2

Crpoenue aToMHOTO siapa

PanmnoaktuBHOCTH. Anb(a-, GeTa-
u ramma-nsiydeHus. Ctpoenue
aTOMHOTO siapa. HykinoHHas
MOJIETIb aTOMHOTO sipa. M30Tomb.
PaanoakTuBHBIE TpEBpaILICHHUS.
[lepuon nmomypacnanga aTOMHBIX

saaep

OO0cCyXIeHrEe BO3MOKHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS
spa.
Omnpenernenne coctasa siiep Mo 3aJaHHBIM MaCCOBBIM U
3apsIIOBBIM YHCIIaM U 110 TIOJIOKESHHIO B TICPUOJMUESCKON
CHCTEME JICMEHTOB.
AHaITM3 U3MEHEHUS COCTaBa SIIpa M €ro MOJIOKEHUS B
MEePUOINIECKOI CHCTEME TTPU a-PaliOaKTUBHOCTH.
HccnenoBanue TPEKOB a-4acTHIL 10 TOTOBBIM
dboTorpadusm.
OOHapyxeHue 1 U3MEPEHUE PaJUAIIOHHOTO (hOHA C
TIOMOIIIBIO JIO3UMETPA, OIICHKA €r0 HHTEHCHUBHOCTH.
AHanmu3 OMOJIOTUYECKUX U3MEHEHUH, TPOUCXOISAIINX
10JT ICHCTBHEM PaIMOAKTUBHBIX U3ITyYCHUH.
Hcnonp30BaHue paiMOaKTUBHBIX H3ITyYCHUN B

MCIUIINHC

59



5.3 | SAnepubie peakuuu 7
SAnepHble peakuu. 3aKOHBI Pemenue 3a1a4 ¢ UCHOIb30BaHUEM 3aKOHOB COXPAHEHUS
COXpaHEHHUs 3apsa10BOrO U MacCOBBIX U 3apsAJI0BBIX UHCEI Ha ONpEAEICHUE
MacCOBOI'O YUCEJl. DHEPrUsl CBSI3U | pe3y/bTAaTOB SAEPHBIX PEAKIIMIL; aHATN3 BO3MOKHOCTH
aTOMHBIX s1ep. CBsI3b Macchl U WJIM HEBO3MOXHOCTH SIIEPHOM peakiuu.
sHepruu. Peakiuu cuHresa u OrneHka PHEpruM CBSI3U SAEp C UCHOIb30BAHUEM
nenenus saep. Mcrounnku bopMysbl DHHIITENHA.
sHeprun CosHIa 1 3BE3I. OO0cyx1eHre TepCIeKTUB UCTIOTH30BAHUS
SnepHas sHepreTuka. JIeficTBUsS | YNPaBJIIEMOT0 TEPMOSAEPHOTO cuHTe3a. O0CyKIeHHe
PaZAMOaKTUBHBIX U3TyYeHHUH Ha MPEUMYILECTB U FKOJIOTMUECKUX MPOOIIEM, CBA3aHHBIX C
JKUBBIE OPraHU3MBbI AIEPHOMN SHEPrEeTUKON
Hroro mo pazgeny 17
IoBTOPHUTEILHO-00001AKOIIHUI MOTYJIb
9

[ToBTOpenue u o6oOmEeHNE
coJiepKaHus Kypca GU3HKH

3a 7-9 kimaccel

CucreMmaruzanusa 1 00o01eHne
IPEIMETHOTO COACPIKAHMS U
OIIbITA JICATEILHOCTH,
proOPETEHHOTO MPU U3YYCHUN
BCETO Kypca (PM3UKU OCHOBHOTO
o01ero o0pa3oBaHusl.
[ToaroToBka kK OCHOBHOMY
roCy/IapCTBEHHOMY K3aMEeHY 10
du3uke 1151 00ydaroxcs,
BBIOPABIIUX ATOT Y4EOHBIH

npeamMeT

BrinonHeHne y4eOHbIX 3ajaHui, TPEOYIOIuX
JEMOHCTpAIM KOMIIETEHTHOCTEH, XapaKTepU3yIOLINX
€CTECTBEHHOHAyYHYI0 TPAMOTHOCTb:

- TMPUMEHEHHUs MOJTy4YEeHHBIX 3HAHUHN I HAYYHOTO
00bsicHeHUs (PU3MUECKUX SBICHUIN B OKPYKAIOIIeH
pHUpo/ie,

B [TIOBCE/IHEBHOM JKU3HU U BBISBJICHUS (PU3NUECKUX
OCHOB PsiIa COBPEMEHHBIX TEXHOJIOTU;

- TMPUMEHEHHS OCBOCHHBIX KCTIEPUMEHTAIBHBIX
yMEHUHI

JUIS UCCIIeT0OBaHusl PU3NYECKUX SIBICHUH, B TOM YHCTIE
JUISL IPOBEPKH TUTIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTE.

Pemenne pacy€THbIX 3a/1a4, B TOM YUCIIE
[IPEeIIoJIararolnX UCI0JIb30BaHUE (PU3NUYECKUX MOJIETIEH
Y OCHOBAHHBIX Ha COJIEPKaHUU PA3TUYHBIX Pa3/IeIOB
Kypca (bHBI/IKI/I. Brimonnenune n 3aliuTa IrpynmnoBbIX UIIN
HHIUWBUAYAJIBHBIX IIPOCKTOB, CBA3aHHBIX C COACPKAHUEM

Kypca pu3NKu

Hroro mo pazmeny 9
OBIIEE KOJIMYECTBO 102
YACOB ITIO ITPOT'PAMME
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