MMWHHUCTEPCTBO OBPA30OBAHUS, HAYKH 1 MOJIOJEXKHU PECITYBJIMKHU KPbIM
AJIMUHUACTPALIMSI YEPHOMOPCKOI'O PAMOHA PECITYBJUKU KPBIM
OTAEJ OBPA30OBAHUA, MOJIOJEXKH U CIIOPTA
MYHUIHUITAJIBHOE BIOJ)KETHOE OBLIEOBPA3OBATEJIBHOE YYPEXJIEHUE
«MEXKBOJTHEHCKAS CPEJHSASA IIKOJIA UMEHM T'AMTYKOBA AHJIPESI HUKOJIAEBUYA
»MYHHUIUITAJIBHOTO OBPA30BAHUS YEPHOMOPCKHUIT PAOH PECITYBJINKH KPBIM

PABOYASA ITPOTPAMMA
Y4ueOHoro npeamera «®@u3zuka (0a30Bblil YPOBEHBb)» I

odyuyarmuxcs 7-9 kiaccoB

(cooTBeTCTBYET (peiepajibHON 00pa3oBaTeIbHOM MPOrpaMMe OCHOBHOIO 00LIIEro

0o0pa3oBaHus, yTBepxKIeHHOH npukazom MunucrepcTBa npocsemennsi Poccuiickoit @enepanuu
ot 18.05.2023 Ne371)

MexBoHoe
2025
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OdenepanbHas paboyasi mporpamma o yueoHomy mnpeamery «Dusuka» (6a30BbId
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-Hay4yHblE TpEeAMETHI») (nanee
COOTBETCTBEHHO-TIpOTrpaMmanopusuke, pru3nuka)BKI0UYACTIOICHUTEIbHYIO3AIUCKY,
cojiep>kaHre 00ydeHUs, TUTAaHUPYEeMbIe Pe3yJIbTaThl OCBOCHHUS MPOrpaMMBbI 1O (PU3HKE,
TEMaTUYeCKOe TUIAHUPOBAHUE, NEPeUeHb (KOAM(MUKATOP) pacipeesICHHBIX M0 KIaccam
MpoBEPsiEeMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM 0O0pa3oBaTelIbHOM
MPOrpaMMbl OCHOBHOTO OOLIEro 0Opa30BaHUS W AJIEMEHTOB COAEp)KaHUA MO (DU3UKE,
nepedeHb (Koaudukatop) NpoBepsieMbIX TpeOOBaHMM K pe3yJibTaTaM OCBOCHUS
OCHOBHOHO0Opa30BaTeIbHONITPOrPaMMBbIOCHOBHOT000IIEr000pa30BaHUSNIIEMEHTOB
cojiepkaHusi o (pU3HKe.

HOACHUTEJIBHASA3ZAIINCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHusl COCTaBICHaHA
OCHOBE TIOJIOXKEHUU U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOMOOpa3oBatenbHONUIIporpamMmbL rpeacTaBieHHIXBOI OCOO0, araxxe C
yuaetoM (enepanbHON pabodel mporpaMMbl BOCIIUTAHUS M KOHIICTIIIUU MPETOaBaHus
yuebHoro npenmera «Dusukay.

ConepxaHnue IPOrpaMMBbl o buznke HaIlpaBJICHO Ha
(bOopMHUPOBAaHUEECTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYalOUIUXCsl M OPTraHHU3aIUIo
u3ydeHus: (GU3UKU Ha JACSTEIBHOCTHOM OCHOBE. B mporpamme no ¢u3nke y4uTHIBAIOTCS
BO3MOXKHOCTH Y4yeOHOro mipeaMera B peanusanuu TpedoBanuit ®PI'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM pe3yjbTaTaM OOydYeHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX TIPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpammanodusnkeycTaHaBInBaeTpacpeeieHueydyeOHoroMaTepuranano rojaam
oOydeHus (10 Kjaccam), MpejuiaraeT NpUMEpPHYIO TOCIE0BATEIbHOCTh U3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUA NPEAMETHOIO COJIEPKAHUA U yYEeTe BO3PACTHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

[Iporpamma mo ¢usuke pazpadoTaHa C HENbI0 OKa3aHUS METOJUYECKON MOMOIIN
VUHUTEIIO B CO3/IaHUU paboyeit mporpaMMbl IO Y4€OHOMY MPEIMETY.

®usrka ABIAETCS CHUCTEMOOOPA3YIONIUM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB W SIBICHHM,
M3y4aeMbIX XHMHEH, OUOJIoTHel, acTpoHOMUerH W ¢u3udeckon reorpadueid, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KApTHUHY MHpaA, MPEIOCTABISIET HauOoyiee SICHbIE
o0Opasnbl TMPUMEHEHUS HAYYHOTO METOJa IO3HaHWS, TO €CTh Croco0a MOoTydeHUs
JIOCTOBEPHBIX 3HAHHUI O MUPE.

OnHa w3 TIaBHBIX 3aj1ad  (u3ndeckoro oOpa30BaHUS B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUTBHOPMHUPOBAHUU €CTECTBEHHO-HAYYHOUW IPaMOTHOCTH M MHTEpeca
K HayKe y 00y4arouuxcsi.
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N3yuenne ¢uzuku Ha 0a30BOM YPOBHE MPENIOJaracT OBIAJCHHUE CIEAYIOINIUMHU
KOMIETEHTHOCTSIMU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCTH:

HAayYHOOOBSICHSIThSIBIICHUSI,

OIICHUBATH u MOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIeIOBAHUS;

MHTEPIPETUPOBATHIaHHBICUHUCTIONb30BAThbHAYUHBIEI0KA3aTEIBCTBA
JUTSITIOJTY YEHUSIBBIBOJIOB.

Henu u3ydyeHus: Gpu3nku Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICIICHbI
B KOHIICTIMU TMpenojiaBaHus ydeOHoro mnpeaMera «Dusnka» B 00pa30BaTEIbHBIX
OpraHu3aLusax Poccuiickon Qdenepanny, peanu3yrommux OCHOBHBIE
o01reo0pazoBaTeabHble MPOTPAMMBI.

Henuuzyuenusihusuku:

npuoOpeTeHne HWHTEepeca U CTPEeMJICHUS OOydYaroluxcsi K Hay4YHOMY H3YUYEHUIO
PUPO/IbI, Pa3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUM O HAy4YHOM METOJie TO3HaHUus U (popMHUpOBaHUE
UCCJIEOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMupoBaHue HAY4YHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa HW3Y4YEHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHue TMPEACTABICHUNH O ponu (QU3MKKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPECTaBICHUI O BO3MOXHBIX cdepax Oymymiedt mpodeccruoHaIbHOMI
JEeSITENBHOCTH, CBA3aHHOM ¢ (PU3MKOM, OJIrOTOBKA K JaJIbHEWIIEMy O0y4YEeHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHue 3TUX LeJied mporpaMMmsbl Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CJICTYIONMINX 3a/1a4:

NpUOOpETeHNE 3HAHWK O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

pruoOpeTeHNEeYMEHUHOTTMCHIBATBHOOBICHATH(DU3NUECKUESSBICHUS C
UCIIOJIb30BaHUEM TOJTYyUYCHHBIX 3HAHUH;

OCBOEHUE METOJOB PEHICHUS MPOCTEUIINX PACUETHBIX 3a/1ad C UCIOJIb30BaHUEM
buznuecKux MojieNield, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOJIOJaTh MPHUPOAHBIC SIBICHHUS U BBIMOJIHATH OIBITHI,
nabopaTopHbie pabOTHl M DKCINEPUMEHTATIbHBIC HWCCIEAOBAHMS C HWCIOJIB30BAHHEM
HU3MEPUTETBHBIX TPHUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaImen HU3NIECKOTo COACpKaHUs, BKIIFOYAs
nHOOPMAITMIO O COBPEMEHHBIX JOCTWIKEHUAX (PU3UKU, aHAIW3 U KPUTHIECKOE
OlIeHMBaHUE UH(OpMaLINH;

3HaAKOMCTBOCOC(hepaMunpopecCuoHaTbHONIEATETLHOCTH,CBI3aHHBIMUC  (DU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JTOCTHKEHUSIX (PU3NUECKON HAYKHU.

OO0uiee 4uCIO 4YacoB, PEKOMEHAOBAHHBIX IJis HU3ydeHUs (U3UKH Ha 0Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hefieni0), B 8 kiacce — 68 yacos
(2 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B Hezelo).
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[IpennaraempliiBIporpaMMenopu3nKenepedeHbIad opaTOPHbIXPAOOTHONIBITOB
ABJIAETCS PEKOMEHATENIbHBIM, YUYUTENb JEJAeT BHIOOPIIPU MPOBEAECHUU J1a00PAaTOPHBIX
paboT U OMBITOB C YyYETOM HHIMBUIYAIbHBIX OCOOECHHOCTEH 00ydYaroluxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3aJaHU, IpeaaraeMblX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO
sK3aMeHa 1o (PU3MKe.
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COAEP KAHUEOBYYEHUA
7 KJIACC
Du3uKaneepoIbBIO3HAHMUOKPYKAIOIETOMUPA
®usuka — Hayka O npupogne. Ssienus npuponasl. DUBUYECKUE SBICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKNIE, MArHUTHBIE, CBETOBLIC, 3BYKOBHIC.
duznyeckueBennuruHbl. U3mepenneduznueckux Bennund. Duznueckuenpudopsl.
ITorpemHocTen3MepeHUMM e 1yHapOAHASICUCTEMAE AUHULL.
KakduszukauapyrueectecTBEHHbIEHAYKUU3YHalOTIIPUPOy. EcTecTBeHHO-HAyUHbIH
METO/IMO3HaHUs :Ha0JI0/IeHHE,T0OCTAaHOBKAHAYYHOTOBOIIPOCa,
BBIJIBIDKEHUETUIIOTE3,3KCIIEPUMEHTIIONPOBEPKETUITOTES,00bICHEHUEHA0III01aEMOT0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MIOMOIIBIO MOJICTIEH.

Jlemoncmpayuu
MexaHnyeckue, TeII0OBbIE,MEKTPUUECKUE,MAar HUTHBIE,CBETOBBIE SIBJICHMUSL.
dusnuecKuenpruOOPHIUIIPOIIC Y PATPIMBIXU3MEPEHUHAHATIOT OBBIMUIIU(PPOBHIM
npuOopoMm.

Jlabopamopnvlepabomuviuonvimoi

OmnpeneneHneneHbIISICHUAIITKATBIN3MEPUTEIILHOTOTIPUOOpA.

N3mepenne paccTosTHUN.

H3MepeHneo0beMaXuIKOCTUUTBEPI0TOTENA.

Omnpenenenne pa3MepoB MaIIbIX Tell.

H3aMepeHneTeMIiepaTypolpUIIOMOIIHKHIKOCTHOTOTEPMOMETPanIaTINKaTEMIIEpaT
YPBIL.

[TpoBeneHMeHCCIeTOBAHUSATIONPOBEPKETUITOTE3BI: JATBHOCTBIIOJICTAIIAPHKA,
MYIIICHHOT'O TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

IlepBoHayaibHbIECBEACHUAOCTPOCHUNBEIIECTBA

CtpoeHue BeliecTBa: aTOMbI U MOJICKYJIbI, UX pa3Mephl. OMbITHI, JOKA3bIBAIOIINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBrmxeHneuvacTuleniecTra. CBA3bCKOPOCTUIBUKECHUSYACTUIICTEMIIEPATYPOIA.
bpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneiicTBue 4acTHIl BelIeCTBa: MPUTHIKCHHE
U OTTAIKHBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOCHUE Ta30B, >XUJIKOCTEHM W TBEPABIX
(kpucTayuIM4ecknx) Tell. B3anuMOCBSI3b MeEXJIy CBONCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJCEKYJSIPHBIM cTpocHHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jlemoncmpayuu

Ha6monenneObpoyHoBckoroaBukenus. Habmronenue

nuddy3uu.

HaGmtonenve siBieHUi, OOBACHSIONIMXCS MPUTSKEHUEM WIM OTTAIKWBAaHUEM
YacTHIl BEIllECTBA.
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Jlabopamopnvlepabomuiuonvimol
OneHkauaMeTpaaToMaMeTo1I0MPsI0B(crcnoib3oBaHueMdpoTorpaduii). OnbITh
10 HAOJIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OnBITBITOOOHAPYKEHUOICUCTBUACHIMOIEKYIIPHOTOTIPUTSIKEHUSI.

JABHKeHMeMB3auMOAeCTBHETEJI
MexannyeckoeaBuxkeHue. PaBHOMEpHOEN HEpaBHOMEpPHOEABUKEHUE. CKOPOCTb.
CpenHsaCKOpOCTHIIPUHEPABHOMEPHOMIBUAKEHU M. Pacue Ty THUBPEMEHU IBUXKCHUS.
SBnenue nHepuuu. 3aKOH MHEpLUKU. B3auMoaencTBUE TN Kak NPUYMHAU3MEHEHHUS
CKopocTuaBMKEeHUsATEN. MaccakakmepanHepTHocTUurena. [lIoTHOCThBEneCTBaA.
CBS3BINIOTHOCTUCKOJIMYECTBOMMOJIEKYIBE IMHUIICOObEMaBEIIIECTBRA.

Cuna kak xapakTepucThka B3auMojaencTBus Teia. Cuna ynpyroctu U 3akoH ['yka.
N3MepeHnecuipbicnoMonboAnHaMoMeTpa. AIBneHneTssroreHusincuiiatsixkectu. Cuia
TSOKECTH HajpyruxmuiaHerax. Becrena. HeBecomocth. CnokeHuUeCHs, HANpaBICHHBIX
nooaHounpsiMmoil. PapnoaelicTByromascuil. Cunarpenus. TpeHUECKONbKEHUAN ~ TPEHUE
1okosi. TpeHue B MpUpOJI€ U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHU4eCcKoro JIBUKEHUS Tea.
N3MepeHnecKkopoCTUTIPAMOIMHEMHOT OIBUKEHUS.
HaGmronenue siBjeHUst HHEPITUH.
Ha6moneHnen3MeHe HUACKOPOCTUITPUB3aNMOICHCTBUUTE.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.
Cl1o)keHueCcu1, HanpaBICHHBIXITIOOTHOUTIPSIMOM.

Jlabopamopnvlepabomuiuonvimoi

Onpenenenue CKOPOCTH PAaBHOMEPHOTO JBM>KEHUS (IIapUKa B )KUIKOCTH, MOJEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHe CKOPOCTH CKOJBKEHUSI OpyCKa UK IIapyKa MOHAKJIOHHOM
MJIOCKOCTH.

OrnpeneneHnenIoTHOCTUTBEPAOT O TENA.

OnBITHLAEMOHCTPUPYIOIINE 3aBUCUMOCThPACTSDKEHUSI(IepopMaIium) npyKUHBI OT
MIPUIIOKEHHOU CHUJIBI.

OnBIThL, TEMOHCTPUPYIOIINE3aBUCUMOCTHCHIIBITPEHUSCKOJIbKEHUSIOTBECATENA U
XapakKTepa CONPHUKACAIOUIUXCS TIOBEPXHOCTEM.

/laBJieHHEeTBEPABIXTEJI,2KUAKOCTEHUTA30B

JaBnenue. CrnocoObl yMEHBIIEHUST W YyBeIWYEHHUs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTD JaBJEHUA T'a3a oT o0beMa, TeMieparypsl. llepenada naBiaeHus TBEpAbIMU
TeIaMHu, SJKUJIKOCTSIMU U Tra3zaMu. 3akoH Ilackans. [lHeBMaTHuyeckue MaIlIUHBI.
3aBUCUMOCTh JIABJICHUSI JKUJIKOCTH OT TayOuHbl. [‘mapocrathueckuil mapajokxc.
Coobmatomuecs cocyapl. [ 'uipaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnnm u armocepHoe pAaBieHue. I[IpUuUMHBI CyIIECTBOBaHUSA
BO3ayHIHON000M0uKK3eMun. OnbIT Toppuuennu. UsmepennearmocpepHoro
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JaBJIeHUs.3aBUICUMOCThaTMOC(EPHOT 01aBIEHUOTBBICOThIHAAYpOBHEMMOPS. [IpnbopbI
JUTSL ©3MEPEHUST aTMOC(EPHOTO JAaBICHUS.

JIeHCTBUEXKUIKOCTUUTA3aHAIIOI PYKEHHOEBHUXTENO0. BeITasikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu

3aBUCHMOCTB/IABICHUATA3a0TTEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

Coo0bmiaronecscocyabl.

I'mppasinueckuii npecc.

[IposBnennenercTBUsiaTMOCHEPHOr01aBICHUSI.

3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT OOBEMAINOTPYKEHHOM  4YacTh Tesa
Y TUIOTHOCTH KUJKOCTH.

PaBeHCTBOBBITAIKMBAIOIIEHCUIIBIBECYBBITECHEHHOM KU IKOCTH.

VYcnoBue 1uiaBaHus TeN: IUIABAaHWE WM MOTPYKEHHE TeJl B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TENa U )KUIKOCTH.

Jlabopamopnvlepabomuviuonvimoi

NccnenoBanne3aBUCUMOCTHBECATEIABBOICOTOOBEMATIOTPY)KEHHONH B JKUJKOCTh
YacTH Tea.

OnpenesieHuEBBITATKABAIOIIECHCHUIIBI, ICUCTBYIOIICHHATENO,IOTPYKEHHOEB
JKUJIKOCTb.

[TpoBepkaHe3aBUCUMOCTUBBITATKUBAIOIICHCUIIBI, ICHCTBYIOIIICHHATEIOB
JKHJIKOCTH, OT MacCCHhI TeJa.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKMBAIOLIECH CHIIBI, IEUCTBYIONICH
Ha TEJI0 B JKUJKOCTH,0T 00BEMArorpyKeHHON B KHUJIKOCTbUACTH Tela MOT TUIOTHOCTH
JKUJIKOCTH.

KonctpyupoBaHue apeoMmeTpa WIM KOHCTPYHPOBAHUE JIOJKHM U OIPEACIICHUE €€
rPy30IMOBEMHOCTH.

PaGoranMomHoCTh. JHEPrus

Mexanndeckasipadbora. MOIIHOCTb.

[IpocThie MeXaHMU3MBI: pbIYar, O0JI0K, HAKJIOHHAS TIOCKOCTh. [IpaBmiio paBHOBeCcHS
peiuara. IIpumeHeHne mnpaBuiia paBHOBECUs pbluara K OJIOKY. «30JIOTOE IPaBUIIO»
Mexannku. Koaddumment nonesnoro aericteus (nanee — KIIJ[) mpocTeix MexaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasaneprus. KunernueckasunorenuuanbHas — dHeprus.IIpeBpamienue
OJIHOTOBUJAMEXaHUYECKOMIHEPTUUBAPYTON.3aKOHCOXPAHEHUSIPHEPTUU B MEXAHHKE.

Jlemoncmpayuu
[TpuMepBITPOCTHIXMEXaHU3MOB.
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Jlabopamopnvlepabomuiuonvimol
Onpenenenre pabOThl CWIbI TPEHUs MNPU PABHOMEPHOM JIBM)KCHHM —Tela
10 TOPU30HTAIIBHON ITIOBEPXHOCTH.
HccnenoBanueycioBulipaBHOBECUpbIYara.
N3mepenue K11/ HakKJIIOHHOM MJIOCKOCTH.
N3yueHne3akoHaCOXpaHEHUSIMEXaHUUYECKOMIHEPI U H.

8 KJIACC

TenoBblesiBJIeHUS

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Maccaupa3zmepblaTOMOBUMOJIEKYIT. OTIBITHL, IO ITBEPK1aF0IUEOCHOBHBICTION0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopgenun  TBEpAOro, OSKHJAKOIO U Tra3000pa3HOrO0  COCTOSIHUM  BEIIECTBA.
Kpucrannmueckuenamopdusierena. O0bICHEHUECBOWCTBIA30B,)KUIKOCTEHH  TBEPABIX
TE€l Ha OCHOBE TMOJIO)KCHUN MOJEKYJISIPHO-KUHETUYEeCKOW Teopuu. CMauvBaHUE U
KanWJUIsIpHBIE siBJIeHUS. TennoBoe pacliupeHue U coxaTue.

Temnepatypa. CBA3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBUKEHUSI YACTHII.

Buyrpennsssneprus.CnocoOsM3MeHEeHUIBHY TPEHHEHIHEPT UK : TeTToNepeiaya "
coBepiieHHe pPaboThl. Buapl Temonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIHUA,
U3IIy4EHHUE.

KoanuectBoTEmI0TEL Y IENBLHAITEINIOEMKOCTEBEIECTBA. TeI000MeH U TEILUIOBOE
paBHOBecue. YpaBHeHHWE TerioBoro Oanmanca. [lmaBmeHne W OTBEplEBaHUE
KpUCTAJUTMYECKUXBEIIECTB. Y IebHasTeruioTaiasienus. [ lapoodpazopanuen
koHneHcanus. Mcmapenuwe. Kurenwe. VYaenpHas TemioTa  mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATypPhl KUIICHUS OT aTMOC(EPHOTO TaBICHHUS.

BrnaxHocTeBO31YXA.

DHEPrusTOIIMBa. Y 1eTbHAATeIIOTACTOPAHHUS.

[Tpunnumer padotel TermoBbixaBurateneit KIIJ[ TermmoBoroasurarens. TeruioBeie
JIBUTATEIIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOHCOXpPaHECHUAUITPEBPAILICHUSIIHEPT UM BTEILIOBBIXITPOIIECCAX.

Ilemoncmpayuu
Ha6monerneOpoyHnoBckoroasmxkenus. Habmonenne
b dy3un.
Hab6moneHnesiBieHniicMauyMBaHU T U KA UISI PHBIXIBJIICHU I,
Hab6mroeHre TermioBoro pacmmpeHus Tel.
N3MeHeHuneaBieHusITa3anpun3MeHeHUHOObeManHarpeBaH UMM OXJTKICHU H.
[IpaBuna u3MepeHus: TeMIepaTypsl.
Bunpsirennonepenayu.
OxnaxX1eHuenPUCOBEPIICHUUPAOOTHI.
HarpeBanuenpucoBepiiieHUHPaOOTHIBHEIITHUMHUCHIIAMH.
CpaBHEHME TEIUTIOEMKOCTEN Pa3JINYHBIX BEUIECTB.
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Habmoneauexkuneuus.
HaGmtonenunenoctossHCTBaTeMIEpaTyphITPUILIIABICHUH.
Mopaenu TeIu10BBIX ABUTATEIEN.

Jlabopamopnvlepabomuviuonvimol
OnBITEITOO0OHAPYKEHHIOACHCTBUSACUIMOIEKYISIPHOTOTIPUTS AKCHHUSL.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.
OnBITHITOHA0ITIOICHUIOTETNIOBOTOPACIIMPEHUATA30B, )KUAKOCTEHN TBEPABIX
TeTL.
OmnpeneneHreaBICHUBO3TyXaBOAITOHEIIIIPHIIA.
OTNBITHL, JEMOHCTPHPYIOMIHE3aBUCUMOCTHIABIICHUSIBO3 1y Xa0TET000heMa
MHArpeBaHUSIITNOXITaK ICHHSI.
[IpoBepka THIOTE3bl JIMHEHHOW 3aBUCUMOCTH JUJIMHBI CTOJOWKA KUIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.
Habmonenne n3sMeHeHnss BHYTPEHHEH SHEPTUH Tejla B pe3yiIbTaTe TEIUIoNepeaun
M paOOThI BHEIITHUX CHIL.
HccrienoBaHuesiBICHUSA TEIUIO00MEHATTPUCMEIITUBAHUMXOJIOTHOHUTOPSTICH BOIBI.
OmnpeneneHneKoTMIeCTBATETUIOTHI, TIOJTyYeHHOT'OBOJIOW ~ TIpU  TEIII000OMEHe
C HarpeThIM METAJUIMYCCKUM IFITHHIPOM.
OmnpenenenneyneTbHONTEIUIOEMKOCTHBEIIEeCTBA. VccienoBanme
nporiecca UCIapeHNUs.
OmnpeneneHne0THOCUTELHOMBIIAXKHOCTUBO3 Ty Xa.
OmnpeneneHney1eTbHON TETUIO THITIIABICHUSIIB/IA.

JJIeKTpUYeCKHeUMATHUTHbIESIBJICHUSA

OnexkTpuzanus Tea. J[Ba pojaa  siaeKTpudecKux 3apsanoB. BzaumopeincTBue
3apskeHHbIXTEN. 3aKoHK yl10Ha(3aBUCUMOCTBCUIIBIB3AaUMOICICTBUSI3APSKEHHBIXTE ~ OT
BEJIMYMHBI 3apAJIOB U PACCTOSHUSI MEXKIY TEIIAMH).

Onektpuueckoe 1mone. HampsbkeHHOCTh  anekTpudeckoro moussd. [IpuHuun
CYNEepHO3ULUHU dIEKTPUUECKUX MOoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexTpuyeckux 3apsgoB. ODJIEMEHTapHBIA SJIEKTPUUECKUU 3apsl.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsaa.

DNEeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOro TokKa. IcTOUHUKHN
MOCTOSIHHOTO TOKa. JIeHCTBHUSI AJIEKTPUYECKOrO0 ToKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HamnpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. YIEJIbHOE COIMPOTUBIEHUE BeulecTBa. 3akoH OMma sl ydyacTKa IEMu.
[TocnenoBaTenpbHOE U MapaLIENbHOE COEAUHEHNE MPOBOIHUKOB.

PaboranmornHocThaIeKTpUUecKOroToka. 3akon/pxoyns—JIeHmna. Dnexkrpudeckue
LENH U OTPEOUTENH IIEKTPUUECKON dHEpruu B ObITy. KOpoTKoe 3aMbIKaHUE.

10
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[TocTossHHBIE MarHuThl. B3aMMOIENCTBHE NOCTOSAHHBIX MAarHUTOB. MarHutHoe
nosje. MarauTHoe noJie 3eMJIM U €ro 3HauYeHHWe JJIs KU3HU Ha 3emuie. OnbliT Dpcerena.
MarauTHoe MmoJie 3JEKTPUYECKOTro TOKa. [I[puMEeHEHuEe 3NEKTPOMArHUTOB B TEXHHKE.
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENDb ITOCTOSHHOTO
TOKa.ICTIONb30BaHMERIEKTPOIBUTATEICUBTEXHUUECKUXYCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanesd. SBneHune sneKTpoMarHuTHOW WHAyKuMH. IIpaBuno Jlenna.
Onektporenepatop. CrnocoObl MOTYyUYEHHS AICKTPUUYECKONU SHEPTUU. DJIEKTPOCTAHIIUU
Ha BO30OHOBJIIEMBIX HCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DIIEKTPU3ALIUASITEN.
JBapo1a3IeKTPUUECKUX3aps JOBUB3aUMO/ICICTBUE3APSIKEHHBIXTEI. Y CTPOMCTBO U
JEUCTBUE JICKTPOCKOIA.
DIIEKTPOCTATUUECKASIMHTYKITHSL.
3aKOHCOXPAHEHUADIICKTPUUECKUX3APSIOB.
[TpoBOHUKH U AUBIEKTPUKH.
MoienupoBaHUECHIIOBBIXJIMHUNATIEKTPUYECKOTOTIOIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeHcTBUSA DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUUTOKBKUIKOCTH.
["a30BbIii pa3ps.
N3mepeHnecnibITokaaMIepMeTpOM.
N3mepeHnesneKTpruieCcKOrOHaNpsKEHUABOJIBTMETPOM. PeocTar
Y MarasuH COIPOTUBIICHUM.
BzaumoaeicTBHEnOCTOIHHBIXMArHUTOB.
Mo ennpoBaHUEHEBO3MOKHOCTUPA3AEICHUATIOIIOCOBMArHUTA.
MoaennpoBaHrue MarHUTHBIX MOJIEN TTOCTOSTHHBIX MAarHUTOB.
OnbITOpcTena.
MarauTHoenoaeToKa. JIEKTPOMAarHuT.
JlercTBUEMarHU THOTOTIOJISTHAIIPOBOJHUKCTOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBannes BICHUAICKTPOMArHUTHOMUHTYKITUU. OTIBITHI
Qdapajes.
3aBUCUMOCThHAIIPABICHUANHTYKIIMOHHOTOTOKA0TYCJIOBUHETOBO3HUKHOBEHHS.
DJIIeKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

JlabopamopHwvlepabomubiuonvimoi
OnbITHITTOHAOIIOICHUIOAICKTPU3AIUU TSN HTYKITUEUUTIPUCOTTPUKOCHOBEHHUU.
HccnenoBanue AeHCTBUS SJIEKTPUUYECKOTO MOJIS HA TPOBOJHUKU U TUDJICKTPUKH.
Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IEMN MOCTOSHHOTO TOKA.
N3mepennenperyampoBaHUECUITBITOKA.

11
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N3mepennenperyimpoBaHieHAIPSKEHUS.

HNccnenoBanme  3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO  YEPE3  PEZUCTOD,
OT COINPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTODPE.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTH  JJIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOJTHUKA OT €ro JJIMHBI, IUIOIIAIN MTONIEPEYHOr0 CEYEHUS U MaTEpHAIIA.

IIpoBepka npaBuia CIOKEHUs HAPSHKEHUM MPU MOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepkanpaBunaIICUIBITOKA PUIIAPAILIETIBHOMCOEINHEHUM PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HAYIIETO Yepe3 pe3UCTop.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKa, MAYLIErO 4Yepe3  JIAMIIOYKY,
OTHANPSKEHUSHAHEM.

OmnpenenenneKII{narpeBaTens.

HccnenoBaHneMarHUTHOT OB3aUMOIECTBUATNIOCTOSSHHBIXMAT HUTOB.

W3ydyeHre MarHUTHOrO TMOJIA TIOCTOSHHBIX MAarHUTOB IMpPU HUX OObEIUHEHHUU
U pa3JeICHUN.

HccnenoBaHnenecTBUAIEKTPUUYECKOTOTOKAHAMATHUTHY KO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHura OT CHJIbl TOKA U HAPaBJIEHUS TOKA B KaTyIIKE.

N3yueHneneicTBUIMarHuTHOT OMOJISTHAIIP OBOJHUKCTOKOM.

KoHncTpyupoBanue u nzydeHue paboThl JJIEKTPOABUTATEIIS.

NamepenneKII/[351eKTpoABUraTEIbHON YCTAHOBKHY.

OMBITHI TOKCCIIETOBAHUIO SIBICHUS 3JEKTPOMArHUTHON MHIAYKIHMH: UCCIEA0BaHUE
MU3MEHEHU 3HAUEHUs U HAMPABICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

MexannyeckuesiBJICHUS

Mexanuyeckoe  JBWXeHHME. MarepuanbHas ~ Touka. Cucrema  oTcueTa.
OTHOCUTENBPHOCTh  MEXaHUYECKOTO  JIBMKEHUsA. PaBHOMEpHOE  MPSMOJIUHEWHOE
nBwkeHne. HepaBHOMepHoe mpsMoiuHeiHoe aABuxkeHue. CpefaHsis M MIHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKECHUMU.

Yckopenune.PaBHOyCKOpeHHOCTIPSMOIMHEHOE IBMKeHHE. CBOOOTHOSTaICHHE.
OnpiTeil anumnes.

PaBHOMepHOEABMKEHENOOKpY)HOCTHU. [leproauyacToTaoOpaiieHus.
JInnelHasnyrioBascKopocTH. LIeHTpoCTpeMUTETBHOEYCKOPEHHE.

ITepsriitzakonHeroToHa. BropoiizakonHeroToHa. TpernitzakonHeroTOHA.
[IprHIMIICYIEPIIO3UIIUHCHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHHUS TTOKOsI, APYTHE BUIBI TPEHUS.

Cuiia TSKECTU U 3aKOH BCEMUPHOTO TITOTEHUS. Y CKOPEHUE CBOOOAHOTO MaICHMUS.
JBmxenuemnanetBokpyrConnuna.l lepsasikocmuueckasckopocts. HeBecomocTs 151
MEPETPY3KHU.

12
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PaBHOBecre MarepuaabHOM TOYKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHuss. MOMEHT cuibl. LIeHTp TsaKeCTH.

Nmnynec tema. M3menenume wumnynbca. MMmynbe cuiibl. 3aKOH COXpaHEHHs
UMILyJibca. PeakTUBHOE BUKEHUE.

Mexanundeckass pabota U MOIIHOCTh. PaboTa CHJl TSXKECTH, YNPYrOCTH, TPEHHS.
CaszpaneprunnpadoTsl. [loTeHIManbHass HEPrusTeNaa, 10 JHATOTOHAAIIOBEPXHOCTHIO
3emud. [loTeHnManpHas sHEprus cxxatou npykuHbl. Kunernueckas sneprus. Teopemao
KMHETUYECKOW SHEPrUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu

HaGmronenne MeXaHWYECKOro JIBIDKCHHS Tella OTHOCHUTENIbHO Pa3HbIX Tel
oTCcUeTa.

CpaBHeHME TTyTEW U TPACKTOPUM ABUKEHUS OJTHOTOU TOTOXKE Te€Jla OTHOCUTEIBHO
Pa3HbIX TN OTCYETA.

N3MepeHnecKkopOoCTUNYCKOPEHUATPSIMOIUHEHHOTOIBUKECHUS.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOT'O ABUKECHUSI.

HaGmroieHre nBHKEHUS TEIAIOOKPYKHOCTH.

HaGmonenne MexaHMUYeCKWX SIBJICHUH, MPOUCXOMSIIMX B CHCTEME OTCYeTa
«Tenexka»ynpreepaBHOMEPHOMHYCKOPEHHOMIBUKEHUUOTHOCUTEIbHOKAOMHETA (PUBUKH.

3aBUCHMOCThYCKOPEHUATEIA0TMACCHITENANIEHCTBYIOIIETHAHETOCUIIBI.

HaGmronenne paBeHCcTBa CHII TIPU B3aUMOJICHCTBUU TE.

N3meHeHneBecaTenanpuyCcKOPEHHOM/IBH)KEHU Y.

[lepenaya umitynbca mpu B3auMOAECHCTBUU TEI.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHnEenMIYyJIbCANPUHEYPYTOMB3aUMOAEHCTBHH.

CoxpaHeHUEUMITYThCATPUAOCOTIOTHOYIIPYTOMB3aUMOI€HCTBHUH.

HaGnronenne peakTUBHOTO IBHKECHHUS.

CoxpaHeHHeMeXaHNIeCKONIHEPTUUTIPUCBOOOTHOMITAICHUH.

CoxpaHeHMEe MEXaHUYECKOW HHEPruyd MpH [ABUKEHUU Tela TOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvlepabomuiuonvimoi

KoncTpynpoBaHue TpakTa AJis pa3roHa U JajlbHEUIIETr0 paBHOMEPHOTO JBUKECHHUS
IapuKa WA TEJISKKH.

OmnpeneneHnecpe THEUCKOPOCTUCKOTBKEHUSIOPYCKAUITUABIKEHUSAIIAPUKA IO
HAKJIOHHOM IUIOCKOCTH.

OrnpeneneHneycKopeHusaTeNNa NPUPABHOYCKOPEHHOMIBUKEHUUIIO HAKIIOHHOM
MIJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJbHON CKOPOCTH.

13
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[IpoBepka TuUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBHXCHHHM 0€3 HadalbHOM
CKOPOCTHUITY THOTHOCSTCSIKAKPS AHEUETHBIXUHCEI, TOCOOTBETCTBY IOIIUEITPOMEKY TKH
BPEMEHH OJIMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTU CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMaIbHOTO
JaBJICHHUS.

OnpenenennexkoshPUIMEHTATPEHUACKOIbKEHNUS.

Onpenenenue KECTKOCTH NMPYKUHBI.

OmnpeneneHrie pabOTHl CHIBI TPEHUs] TPH PABHOMEPHOM JBW)KCHHUH Tela
110 TOPU30HTAIHLHON MTOBEPXHOCTH.

OnpeneneHnepadoThICUIBIYTIPYTOCTUIIPUIIOAbEMETPY3aCUCIONB30BAHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

M3y4eHne3akoHacOXpaHCHUSIIHEPT UH.

MexaHn4YeCKHEK0JIe0aHUTH BOJTHBI

Konebarensnoe nBmwkeHre. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TMEPHOI,
4acToTa, aMIUIUTyJa. MaremMaTU4ecKui W TPYKUHHBIA MadaTHUKHU. lIpeBpanieHue
SHEPTUH MPH KOJIeOATEIBHOM JIBUKCHUU.

3aryxatomue kojebaHus. BeiHykJIeHHBbIE KojeOaHusa. Pe3onanc. MexaHudeckue
BOJIHBI. CBOWMCTBa MeXaHMYECKUX BOJIH. [IpojosnbHbIE M MONepedHbie BOJIHBL. JjinHa
BOJHBI M CKOPOCTb €€ pachpoCTpaHEHHUs. MexaHW4YecKrue BOJIHBI B TBEPAOM TEIIE,
celicCMHYeCKHE BOJIHBI.

3Byk.I poMKkocTE3BYKanBbIcOTaTOHA. OTpakeHHEe3BYKa. UH(GPa3ByKNyIbTPa3BYK.

Ilemoncmpayuu
Hab6monennexone6aHuiTe o A1 HICTBUEM CHUITBITSKECTH U CHITBIyITPYTOCTH.
Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroeHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnipocTpaneHUEenpoa0IbHBIXUITONEPEYHBIXBOJIH(HAMOEIH ).
Ha6mronenne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUUPE30HAHC.

Jlabopamophviepabomwiuonvimol
Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U NEPUOJIa KOJIECOAHUHN IPYKUHHOTO MasiTHUKA
HccnenoBanne3aBUCUMOCTUIIEPHOIaKOICOaHUITIONBEIIIEHHOTOKHUTUTPY3a
OTJJTMHBIHUTH.
HccnemoBanue 3aBUCUMOCTH TIepHoja KoJeOaHW TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.
[TpoBepkaHe3aBUCUMOCTHIIEPHOTAKO0IC0aHUNUTPY3a,TOIBEIIEHHOTOKHUTH, OT
MAaccChI Tpy3a.
OneITH, JEMOHCTPUPYIOMINE3aBUCUMOCTh  MEPUOMAKONIC0aHUN  TIPYKUHHOTO
MasTHAKA OT MacChl Tpy3a M KeCTKOCTH MPYKUHBI.
N3mepenneyckopeHussCBOOOHOTONaCHHS.

14
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DJIEKTPOMATHUTHOCII0JICHIIEKTPOM AT HUTHBIE BOJTHBI
DIEeKTPOMarHuTHOE IoJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
AIEKTPOMArHUTHBIXBOJIHIJIICOTOBOMCBSI3H.
DnekTpoMarHuTHasnpupoaacsera. CkopoctreecBeTa. BolIHOBBIECBOMCTBACBETA.

Jlemoncmpayuu
CBOMCTBa’IEKTPOMArHUTHBIXBOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnvlepabomuviuonvimol
N3y4eHnecBONCTBIICKTPOMATr HUTHBIXBOJTH CITOMOIIBIOMOOUIEHOT O TeNIe(hOHAa.

CBeToBbBIESIBJICHUS

JlyueBass mozenb cBeta. Mcrounuku cperta. IIpsimonuueliHoe pacrpocTpaHeHue
ceeta. 3armeHuss Comnua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpakKeHHsI CBETA.

[Ipenomnenuecnera.3akonnpenomiienuscBera. IlomnoeBHyTpeHHEE OTpaxeHUE
cBera. Mcnonb30BaHue NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

JIunza. XoanyueiiBnunze. OntuueckascucreMadoroanmnapara, MUKpOCKOIa 51
Teneckona. ['na3 kak ontuyeckas cucteMa. binm3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro cBeta B criekTp. OnbiTel HetoToHa. ClioXkeHue CrieKTpaabHbIX
uBeToB. /ucnepcus ceera.

Ilemoncmpayuu
[TpssMOIMHEHHOEpaCIIPOCTPAHEHUECBETA.
OTtpakeHue cBera.
[TomyuyeHnen300pa>keHUHBILIOCKOM, BOTHYTOMUBBIITYKJIOM3epKainax. [Ipenomiienue
CBETA.
OnTH4eCcKUNCBETOBO/I.
Xox ny4yei B coOuparoe JInH3e.
XO0y4enBpacCenBaOIICHITNH3E.
[TonyueHnen3o0pakeHUICIIOMOIIBIOJIUHS.
[MpunnunaeicTBusihoroannapara, MUKPOCKOITIAUTEIECKOTIA.
Mopens riasa.
Pa3noxxeHnne0enorocBeTaBCueKTp.
[TonyueHneOenorocBeTanpuciIOKEHUMCBETAPAZHBIXI[BETOB.

JlabopamopHwviepabomubiuonvimoi
NccnenoBaHne3aBUCUMOCTH YTIIA0TPAKEHUSICBETOBOTOJy4a0TyTIanaeHusI.
N3yuenune xapakTeprucTUK N300paKeHUs IIPEIMETa B INTIOCKOM 3epKale.
NccnenoBanne3aBUCUMOCTH YIIIAPETIOMIIEHUS CBETOBOTOyYa OT yrilanaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIOM.
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[Tonyuennen3zo6pakeHUNUCIIOMOITEIOCOOUPAIOIIIEHITUH3BI.
OmnpenenenneoKyCHOrOpacCTOSHUSUONTUYECKOMCUITBICOONPAIOICHTHH3BI.
OmnBITHI TTO Pa3TIOKEHUIO OETIOTO CBETA B CIIEKTP.

OnBITH IO BOCIIPUATHIO I[BETA MPEAMETOB NPH MX HAOJIOJCHUH Yepe3 IBETOBBIC

(GUIBTPBI.

KBanToBbIesiBJICHUS

OmnsiteiPe3epdopaanmnnanerapuasmoenbaroma. Moaensaromabopa.
HcnyckanueunornonienuecBetaaToMoM. KBanThl. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO sipa.
Hyxnonnast mogens atomHorosapa. M3oronsl. PagunoaktuBublenpespaiienus. [lepuos
noJiypacrnaja aTOMHBIX siIep.

S nepHblepeakuu. 3aKOHBICOXPAaHEHUA3aPsI0BOrOUMACCOBOT OUUCEN. DHeprus
CBs3M aTOMHBIX snep. CBsizb mMacchl M 3Hepruu. Peakuuu cuHTe3a W JeneHus saep.
Uctounuku sueprun ConHIla 1 3BE3/1.

Snepunas oHepretuka. JleWcTBUS pagMOAKTHBHBIX M3JIYyYEHUHW Ha IKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrekTpbIu3ay4eHUAUTIOTJIOICHUS.
CrekTpbl pa3IM4YHbIX Ta30B.
CnektpBoaopoa.
HaGmonenue TpekoB B kamepe BuiibcoHa.
PaboTacueTynkanOHU3UPYIOIUXU3ITYYEHUH.
PeructpanusnznydyeHUsAIPUPOIHBIXMUHEPATIOBUIIPOTYKTOB.

Jlabopamopnvlepabomuiuonvimoi
Hab6ro1eHre IO HBIX MITHHE YA THIXCTICK TPOBU 3Ty YCHHSL.
HcciienoBaHHETPEKOB: N3MEPEHUEIHEPT UM YACTHIIBIIOTOPMO3HOMYITYTH (TI0
dotorpadusim).
N3mepennepaanoakTHBHOTO(oHA.

IoBTOPUTEIBLHO-0000 IIAKO MM OYJIb
[ToBTOpUTENBEHO-0000IAIOIIUUMOTYIBIIPEAHAZHAYECHJISICUCTEMATU3ALIUUH
000011IeHNsT TPEIMETHOTO COJEPKAHUS U OMbITAa JEATEIHLHOCTU,IPUOOPETEHHOTOIIPHU
M3y4eHUH BCEero Kypca (u3MKW, a TakkKe M TOATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY?K3aMEHYMO(DU3UKEITIT00yIatONINXCS, BBIOPABIINXITOTYYCOHBIN

MpEIMET.

[Ipr wW3ydYeHHH [OaHHOTO MOJIYJS PEaJu3ylTCS W CUCTEMATHU3UPYIOTCS BHUIbI
NEeATEeNIbHOCTH,HA0CHOBEKOTOPHIX00ECTIeUMBACTCAI0CTUKEHUETIPEIMETHBIX 151
METanpeaMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB 0o0yueHus,
(bopMUpPYyeTCIECTECTBEHHO-HAYYHAss T'PAMOTHOCTh: OCBOCHME HAy4YHBIX METOJIOB
UCCIICIOBAHUS SBJICHUN NPUPOALI W TEXHUKU, OBJIAJACHUE YMEHUSIMU OOBICHATH
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(dbuznyeckue sIBICHUSA,
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[IPUMEHSANIONYYEHHbIC3HAHUS, pEIIaTh3a a4y, BTOMYNCIIEKAaYECCTBEHHbIE u
JKCIIEpUMEHTAJIbHBIE.

ITprHIMIIHATBHOAEATENIBHOCTHBINXaPAKTEP JaHHOTOMOYJIAPEAIU3YETCA3aCUET
TOT'0, YTO 00YYaIOLIMECs BBIOIHSIOT 33/IJaHUsA, B KOTOPBIX UM MPEJIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU pacMO3HABATh U HAYYHO OOBACHATH (PU3HUYECKHE
SIBJICHUS B OKPY’KAIOLLEW IPUPOJIE U ITIOBCEHEBHOM KU3HU;

MCII0JIb30BaThHAYYHBIEMETO IBIMCCIIEI0BAHUS(PU3NUECKUXABICHUI,BTOMYUCIIE IS
IIPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4yHbIE OCHOBBI HamOOJEe BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUHM, HalpuUMep, IPAKTUYECKOTO MWCIOJIb30BaHUs Pa3JIMYHBIX HMCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NPEBPAILLECHUsS U COXPaHEHMs BCEX H3BECTHBIX BHJIOB
JHEPIuu.

Kaxxnasg U3 TeM AAaHHOrO MOJIYJI BKJIIOYAET JKCIEPUMEHTAIBHOE HCCIEAOBAHUE
oboOmatomnieroxapaxkrepa. Mo yap3aBepIiaeTcAanpoBe1eHUEMANArHOCTUYECKONH
OLIEHOYHOH paboThI 32 KypC OCHOBHOI'O 00111ero 00pa3oBaHMsL.
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IHVIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMBIIIO®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenuneru3nKknHaypoBHEOCHOBHOT000111€r000pa30BaHUS HAIPABIECHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METAlmpeIMETHBIX U TMPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIEPE3YJIBTATDI

BpesynbraTen3ydeHuspu3snKnHaypOBHEOCHOBHOT000IIET000pa30BaHus
yoOy4aromerocsioynyrcopMupoBaHbICIE Y IOMUEIMYHOCTHBIEPE3YIbTaTHIBYACTH

1) nIaTpHOTHYECKOTOBOCTTUTAHUSI:
IPOSIBIEHUENHTEPECAKUCTOPUUUCOBPEMEHHOMYCOCTOSSHUIOPOCCUUCKOM

(buznuecKon HayKu;
[IEHHOCTHOEOTHOIIEHUEKIOCTHKEHUIMPOCCUIUCKUXYUEHBIX- (PU3UKOB;

2) rpaKIaHCKOTOHYXOBHO-HPABCTBEHHOT OBOCTIMTAHMSI:
rOTOBHOCTHKaKTUBHOMYYYaCTHIOBOOCYKIEHUNOOIIIECTBEHHO-3HAYMMBIX U

ATUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PUUKHU;
OCO3HAaHUEBAKHOCTUMOPAIBHO-3TUYECKUXITPUHIIUIIOBBICATEIbHOCTH YYEHOT O;

3) 3¢TeTH4eCKOTOBOCTIMTAHMSI:
BOCTIPUATHE JCTETHYECKUX KauecTB (U3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTHHAYYHOT OTIO3HAHUSI

OCO3HAHME IEHHOCTU (U3MYECKONW HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) popMHUpPOBAHUSIKYJIBTYPHI3I0POBHIMIMOIHOHAIBLHOT00IAT O 0Ty YHA:
OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MPaBUI O€30MacHOTO MOBEJCHUSI Ha TPAHCIIOPTE,HA
JI0pOTax, C MEKTPUIECKUM U TEIUIOBBIM 000PY0BAHUEM B JOMAITHUX YCIOBUSAX;
chopMHpOBAaHHOCTHHABBIKAPE(DIECKCUH, TPU3HAHIUECBOCTOPABAHAOIINOKYH TAKOTO
e TIpaBa y APYTroro 4eJI0BEKa;

6) TPy/10BOTOBOCTIMTAHHUSI:

AKTUBHOE YYacTU€ B PCEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHOMOPTaHU3AIMH, HACETICHHOTOITYHKTA, PO THOTOKPAs ) TEXHOJIOTHIECKOU |
COI[MAIbHOM HAMPaBIEHHOCTU, TPEOYIONIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUIA;

MHTEPECKIPAKTUUECKOMYHU3YUEHUIONPO(ECCHid,CBI3aHHBIXC (PUBUKOM;
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7) KOJIOrM4eCKOrOBOCTIMTAHHA:
OpHEHTAIMs Ha MPUMEHEeHHE (U3HUECKUX 3HAHUM IS PEHICHHs 3a1a4 B 00JIaCTH
OKp Y KaloIIeHCpe Il INTAHUPOBAHHUSATIOCTYTKOBHOIICHKMMX BO3MOKHBIXITOCIICICTBHIMA
JUI OKPYKAKOIEN Cpelibl;
0CO3HAHMETT00ATBHOr0XapaKTePadKOIOTHYECKMXIIPOOIEMUITY TEHUX PEIICHUS,

8) amanTanMuKU3MEHS IO LM CSY CJI0OBHSIM COIMAJILHOWHITPUP OTHOW CPe/IbI:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IMPHU BBINOJHEHUU HCCIEIOBAHUM M MPOEKTOB
(u3nuecKoi HapaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

MOBBILIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUYECKYIO NESITebHOCTE;

NoTpeOHOCTHBPOPMHUPOBAHUUHOBBIX3HAHU,BTOMYKCIIE(OPMYIHPOBATHHIEH,
HOHSITHS,TUITOTE3BI0OPUZNYECKUXOObEKTAX U ABJICHUSX;

OCO3HAaHME Je(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH B o00sacTu
buzuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B NMPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUM;

CTpeMJICHUEaHATN3UPOBATHUBBISBIIS TbB3aUMOCBI3UTIPUPO/IbI, 00111€CTBA
MIKOHOMMKHU,BTOMYHCIIECUCTIONB30BaHUEM PU3UUECKUX3HAHU;

OIICHKAa CBOUX JIEUCTBUI C YUETOM BIHUSHHUSA Ha OKPYKAIOUIYIO CPEy, BO3MOXKHBIX
rJI00JIBHBIX MOCIEICTBHM.

METAIIPEIMETHBIEPE3YJIBTATHI

BpesynpraTen3yuenuspu3snKuHaypoBHEOCHOBHOT000IIIET000pa30BaHus y
oOyuyaromierocsi OyayT cHOpMHUpPOBAaHBI METANPEeIMETHbIE PE3yJbTAThl, BKIIOYAIONINE
NMO3HABaTEIbHbIE  yHUBEpCAJIbHbIE  y4ueOHbIE  JCHCTBUSA,  KOMMYHHUKATUBHBIC
YHHUBEpCaJIbHbIC yUeOHBICACHCTBYS, PETYIATUBHBIE YHUBEPCAIbHBICYUYEOHbICICHCTBHUS.

Ilo3HaBaTeIbHbIEYHHBEPCAJIbLHbICYYeOHbICAeCTBUS
ba3zoBblesiornueckueencTBus:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUM);

YCTaHaBINBATHCYIIECTBEHHBIUTTPU3HAKKIACCU(PUKAIINN, OCHOBAHUS
TUISI00001IIeHUANCPABHEHUS;

BBISIBJISI Th3aKOHOMEPHOCTUUTIPOTHBOPEUHSIBpacCMaTpUBaeMbIX(DaKTaX, JaHHBIX U
HAOIOICHUSX, OTHOCSIIUXCS K PU3NUECKUM SIBICHUSIM;

BBISIBIISI THITPUYMHHO-CJIEICTBEHHBICCBI3UITPUN3yYeHU N (DU3NIECCKUXIBIICHU I u
MPOLIECCOB, MPOBOAUTH BBIBOJBI C HUCIOJIB30BAHUEM JI€NYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BEIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

CaMOCTOSAITETTLHO BBIOMpaTh CHOCOO perieHus ydeOHou (u3ndeckoi 3amadn
(CpaBHEHHEHECKOJIbKUXBAPHUAHTOBPEIICHHU S, BHIOOPHAN00ICETIONX O ISAIETOCYIETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

EaSOBbIeHCCJIeI[OBaTeJILCKHeHeﬁCTBHH:
I/ICHOJIBSOBaTBBOHpOCBIKaKI/ICCJ'IGI[OBaTeHBCKHﬁHHCTPYMeHTHOSHaHI/ISI;
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MPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMbBIT, HECI0KHBIN
br3HUYEeCKUil SKCIEPUMEHT, HEOOJBIIIOE UCCIEA0BaHNE (PU3UUECKOTO SIBJICHHUS;

OIICHUBAaTHHAIIPUMEHUMOCTHUA0CTOBEPHOCTHUH(POPMALIHIO,TOTYUEHHYIOBXO/IE
MCCIIeIOBAHUSI WIIH DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIHPOBAaTHL OOOOIIEHUS ¢ BBIBOJABI IO pe3yjibTaTaM
MIPOBEJICHHOT0 HAOJIIOACHHUSI, OIIbITA, UCCIEOBAHUS;

MIPOTHO3UPOBATHBO3MOXKHOEIANIbHEMIIIEeepa3BUTHE (D U3NUECKUXTIPOIIECCOB,aTAaK)KEB
BIIBUTATBIIPEOIOKEHUSIOOUXPA3BUTUNBHOBBIXYCIOBUAX U KOHTEKCTaX.

PaGoracundopmanueii:

PUMEHATHPA3TUIHBIEMETO/Ibl, HHCTPYMEHTBIU3AMIPOCHIIPUIIONCKE U OTOOpE
uH(OpMaIMK WIN JJAHHBIX C YUETOM MPEJJI0KEHHOM yueOHOH (hr3nueckoi 3a1auu;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATH U  HMHTEPHPETUPOBATH  HUHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM MIPEACTABICHUS,

CaMOCTOSITEIbHOBBIOMPATLONTUMATIBHY IO OpMYyTIPEICTaBICHUSUHGOPMAITUN u
WUTIOCTPUPOBATh peIllaeMble 3aayd HECIIOXKHBIMU CXEMaMH, JharpaMMamH, WHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHUKAaTHBHBbIEYHUBEpPCcAJbHbIEyUeOHble1eliCTBHS
Oo0menmue:

BX0J1e00Cy X AeHU yueOHOrOMaTepraa, pe3yibTaToBIa00paTOPHBIXPAOOT u
IPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCYKTA€MONTEMBbI M BBICKA3bIBATBHUJICH,
HaIleJICHHbIE Ha PEIlICHUE 3a/1a4u U MOAJIep)KaHue 0JarokKenaTeIbHOCTH OOIICHMS;

COTIOCTAaBJISITh CBOM CYXXJEHHUS C CYXKICHHUSIMH JPYrMX YYaCTHUKOB JHMAJIOTa,
O0OHapy’KHUBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

BBIPAYKaThCBOIOTOYKY3PEHUSBYCTHBIXUITMChbMEHHBIXTEKCTAX;

nyOJIMYHO TPENCTABISATH PE3YNbTAaThl BBIMOJHEHHOTO (PU3UYECKOTO  OMbITa
(3KCcTIEpUMeEHTa, UCCIIeIOBaHus, TIPOCKTA).

CoBMecTHasI1eATeIbLHOCTH(COTPYIHUYECTBO):

MOHUMATHUUCTIONB30BATHIIPEUMYIIIECTBAKOMAH THOMUUHIUBU Ty AIbBHOUPAOOTHI
MIPY pelICHUU KOHKPETHOW PU3NUECKON TPOOIIEMBI;

MPUHUMATH LIEJIM COBMECTHOM NEATEIIbHOCTH, OPraHU30BBIBATH NIECHCTBUS MO €€
JTOCTIKEHUIO: pacCTIpeesIsiTh POJIM, O0OCYXKIaTh MPOIECCH M Pe3yJbTaThl COBMECTHOU
paboTHI, 00001aTh MHCHHUST HECKOJIBKUX YEIIOBEK;

BBITIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KaU€CTBEHHOTO Pe3yibTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU ACHUCTBUS C APYTUMU YiI€HAMU KOMaH/IbI;

OIICHWBATh Ka4yeCTBO CBOErO BKJIaJa B OOmUH TPOAYKT TIO KPUTEPHSIM,
CaMOCTOSATEIHFHO C(HOPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.
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PeryasiTuBHbIeyHUBepPCaJIbHbIeyUeOHbIeIeHCTBHS
Camoopranusanus:

BBISIBIISI THIIPOOJIEMBIBKU3HEHHBIXNYYEOHBIXCUTYALMSIX, TPEOYIOIINX ISl PEIIEHUS
(u3NUeCKUX 3HAHMIA;

OpPUEHTUPOBATHCS B PA3IUYHbBIX MOAXO0AAaX MPUHATUS PEIICHUN (MHIAUBUAYATbHOE,
MPUHATHE PELIECHUs B TPYIIE, IPUHITHE PEIICHUN TPYNIOoN);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pelieHus (U3NUECKOW 3a7aud WM IJIaHa
UCCJIEIOBAHUS C YYETOM MMEIOIIMXCA PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHpPOBATh MpesiaraeMble BApUAHThl PEILICHUN;

IPOBOAUTHBBIOOPUOPATHOTBETCTBEHHOCTb3apEIlICHHUE.

CaMOKOHTPOJIb:

JaBaThOLICHKYCUTYallMMUIPE JIaraTbIylaHee U3MEHEHUS;

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) pe3yJbTaTOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JCSATENBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
¢u3MUecKoro HCCIEAOBAaHUS WJIM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHMBIINXCS CUTYAIMi, YCTAHOBJICHHBIX OIIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATHCOOTBETCTBUEPE3YIbTATALICTUNYCIOBUSIM.

3MOHHOHaﬂbHLIﬁHHTeHHeKT:
CTaBI/ITBCG65[HaMCCTOIlpy1‘OI"O‘-I€J'IOBeK&BXOI[GCHOpaI/IHI/II[I/ICKYCCI/II/I Ha HAY4YHYIO
TEMY, IOHUMATb MOTHBbBI, HAMCPCHHA U JIOTUKY APYIroro.

IpunsTHeceOANAPYIrUX:
IPU3HABATHCBOCTIPABOHAOIINOKYIPUPEIICHUU(PU3NIECKIX3a1a4 WIH B
YTBEPKJCHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEJMETHBIEPE3YJIBTATBI

[IpenMeTHBIEPE3YNbTATHIOCBOCHHUSTIPOTPAMMBITO(DU3UKEKKOHITyOOydeHust B [
KJjacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI ~ OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

WCIIOJIb30BaTh TOHATHS: (PU3MYECKUEe M XMMHUYECKHE SBICHUS, HaOIIOACHHE,
OKCIIEPUMEHT, MOJIEb, TUNOTE3a, CAWHUIIBI (PU3NYECKUX BEIWYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHS BeIIecTBa (TBEPAOE, KHUIKOE, ra3000pa3HOEe), MEXaHUYECKOE
IBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJMHEWHOE),  TpPaeKTopHs,
paBHOJACHUCTBYIOIMIAsE Cwi, aegopMmanus (ympyrasi, IJJacCTHYECKasi), HEBECOMOCTh,
COOOTIATOIINECS COCY/IBL;

paznuuath sBiaeHus (Aud@ys3us, TEmIoBoe ABUKEHUE YACTHI[ BEIECTBa,
paBHOMEPHOE JBM)XCHHE, HEPABHOMEPHOE IBMKEHUE, MHEPIUS, B3aMMOJICHCTBUC TEII,
paBHOBECHE TBEPIBIX TEN C 3aKPEIJICHHOW OCBhIO BpAICHWsA, Tepeaada JaBICHUS
TBEPABIMUTEIIAMU, KUAKOCTIMUUTa3aMH1,aTMOC(HepHOEIaBIICHNE, ITaBAHUETEIT,
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MpEeBpalICHUIMEXaHUYECKOUIHEPT U U )TOOTTMCAHUIONXXAPAKTEPHBIXCBOUCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YYCHHBIX (PU3MUECKUX SBICHUM B OKpPYXKaIOIIEM
MHUpe,BTOMUHNCIe)U3NUECKUEIBICHUSBIPUPOIC:IPUMEPIIBUKECHUSICPA3TUYHBIMU
CKOPOCTSIMUBXHUBOHHUHEKUBOUTIPUPO/IC, 1EHCTBUCCUIBITPEHUSBIPUPOJE U  TEXHUKE,
BIIMSIHUE aTMOC(EPHOTrO JIaBJICHUS Ha KUBOW OpraHU3M, IUIABAaHUE PHIO, phlUaru B Tele
YeJioBeKa, MPU DTOM TEPEBOAUTH MPAKTUUYECKYIO 3aJady B Y4eOHYIO, BBIJCIATH
CYILIECTBEHHbIE CBOMCTBA (TIpU3HAKHU) (PU3UUYECKUX SIBICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (UBUYECKUE SIBICHUS, HCIIOIB3YSI
dbuznueckue BeauYuHbI (Macca, 00beM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Tella, CUJla TPEHUs, J1aBJICHHUE
(TBepmoro Temna, >KUAKOCTH, ras3a), BbITAJKHUBAIOIIAsl CHUJIa, MEXaHWYeckas pabora,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(P(UIMEHT TMOJE3HOr0 JACUCTBUS
MEXaHU3MOB, KUHETHYECKas U TOTCHIIMAJIbHASI SHEPTrus), NMPH OINHUCAHUHN TMPABUIBHO
TPaKTOBaTh (PUBMUECKUN CMBICI UCTIONB3yEMbIX BEJIMYUH, UX 0003HAYCHUS U CAUHUIIBI
bU3MYECKUX BEJIWYUH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTHh TpapuKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBa TeJ, (pU3MYECKHUe SIBICHUS U TMPOIECCHI, UCHOJIb3Ys
npaBujia CIOKEHHUS cui (BAOJIb OOHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena,npaBuiopaBHOBecUuspbIyara(010ka), <3010 TOCTPaBUIO»MEXaHUKH,3aKOH
COXpaHEHHUS] MEXaHWMYEeCKOW JHEpruu, MpHU STOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUECKOE BBIPAXKECHUE;

00BACHATb(PUZNYECKUESIBICHHUS, IIPOLIECCHIMCBONCTBATEN, BTOMUHCIIC U B KOHTEKCTE
cUTyauuin MPaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITh
PUYHUHHO-CIIE/ICTBEHHBIECBS3U,CTPOUTHOObICHEHHEN3 | —
2JI0rMYECKUXIIArOBCUCITIONb30BaHUEM | —
2U3y4EeHHBIXCBOMCTBADU3NUECKUXSIBICHUH,DU3MUECKIX3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiath pacueTHhIC 3a7add B 1—2 JEHCTBUS, MCIOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIOIINE () U3HUECKIE BETMYMHBI :HAOCHOBEAHATN3AYCIIOBUS3a]aUN3ATUCHIBATh
KpaTKoe yCIOBUE, TOJCTaBIATh (U3UUECKUE BEIMYMHBI B (OPMYIBl U TPOBOJHTH
pacyeThl,HaXOAUTHCIIPABOYHBICTAHHBIC, HEOOXOIMMBIC TSI PEIICHUA3a1a9,01[EHUBATh
PEATMCTUYHOCTH TOYYEHHON (PU3UYECKON BEIIMYNHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIMHU (PU3UIECKUX
METOJI0OB, B OIKMCAHUU HCCIIECIOBAHMS BBIJETSATh MPOBEPAEMOE MPEANOI0KEHUE
(rumoresy),pa3inuyaTbUUHTEPIPETUPOBATHIIONYUCHHBIMPE3YIbTAT,HAXOUTHOLINOKH B
X0/ ONbITa, IPOBOJUTH BHIBOJIBI [0 €TI0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHl IO HAOMIOJAEHUIO (PU3WYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTBTEI:(pOPMYIUPOBATHIPOBEPSIEMBICTTPEANIONIOKEHUS,COOUPATHYCTAHOBKY u3
MPEIOKEHHOT0 000pY/I0BaHMSI, 3aMUCHIBATh X0/ ONBITa U POPMYITUPOBATHBBIBO/IBL;
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BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAcCChl Tella, 00beMa,CHIIbI
U TeMIepaTypbl ¢ HCHOJIb30BAHHEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB C yUETOM 3aJaHHON a0COIIOTHON MOTPENTHOCTH U3MEPEHUN;

MIPOBOJUTH MCCIEOBAaHUE 3aBUCUMOCTH OJHOM (pU3MUECKO BENUYUHBI OT APYron
CHUCIIO0Ib30BaHUEMITPSMBIXU3MEPEHUN (3aBUCUMOCTUITY TAPABHOMEPHOABHKYIIIETOCS
TeJaa OT BPEMEHU JBUIKEHHUS TeJa, CHJIbl TPEHUS CKOJILKEHHUS OT Beca Tejla, KauyecTBa
00pabOTKU TOBEPXHOCTEM TET W HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAIU
CONPUKOCHOBEHHUS TE€J, CUJIbI YIPYTrOCTH OT YUIMHEHUS TPY>KUHBI, BHITAIKHUBAIOLIEH
CUIbl OT OO0BbeMa TOTPY)KEHHOM 4YacTW Telda M OT IUIOTHOCTH IKUJIKOCTH, €€
HE3aBUCUMOCTHOTILIOTHOCTUTENA,0TTTyOMHBI, HAKOTOPYIOTIOTPY>KEHOTEJIO0, yCIOBU I
IJIaBaHUsI TEJ, YCIOBUM paBHOBECHs pbluara U OJIOKOB, y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOT'0 HCCJICIOBaHMS, COOUpATh YCTAHOBKY W BBITIONHATH HU3MEPEHUS, CIEAys
NPEeIJIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ylbTaThl MOJYYEHHOM 3aBUCUMOCTHU
(bU3UYECKUX BEIUYHH B BUJIC TIPEIJIOKEHHBIX TAOIHUI] U Tpa(uKOB, IPOBOJIUTH BBHIBOJIBI
10 pe3yJibTaTaM UCCIEOBAHNUS,

IIPOBOJIUTh KOCBEHHBIE M3MEpEeHUs (U3UUYECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH UM TBEPAOrO0 Tela, CWIa TPEHUS CKOJBXEHUS, JaBJICHHE BO3ayXa,
BBITAIKABAIOIASICUIIA, ICUCTBYIOIIASTHATIOT Py >KEHHOC BXKUIKOCTHTEN0, KO (P D ULIMEHT
MOJIE3HOT OJCUCTBUSIITPOCTHIXMEXAHU3MOB), CIICYSANPEIIIOKEHHOMMHC TP YK : npu
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIUUCIATH
3HaYCHNE NCKOMOM BEJIWYUHEI,

coOJIr0IaTh TpaBWJIa TEXHUKU O€30macHOCTH NpH padoTe ¢ JabopaTOPHBIM
o0opyI0BaHUEM;

UMETh TIPEJCTaBICHHE O TMPUHIUIMAX JEHCTBHS MPUOOPOB U TEXHUYCCKUX
YCTPOUCTRB:BECHL, TEPMOMETP, TUHAMOMETP,COOOIIAIOITUECACOCYAbI, 0apOMETp, phIyar,
IIOJIBYDKHBIM M HEMMOABHKHBIN OJIOK, HAKJIOHHAS INIOCKOCTD,

XapaKTEepU30BaTh IMPUHIUINBI JEUCTBUS H3YUYCHHBIX IMPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB C UCMOJIb30BAHUEM KX ONUCAHMS (B TOM YHCIIE: MOAINIUITHUKHA, YCTPOMCTBO
BOJIONIPOBO/Ia, THAPABIMYECKUN TMPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), HCIOB3YysS 3HAHHS O CBOMCTBaX (PU3MUCCKUX SIBICHHMA M HEOOXOIUMBIS
dbu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTL TPUMEPHl (HAXOAUTh HH(OpMAIMI0O O TpUMEpax) MPaKTHICCKOrO
WCIIOIb30BaHUs (U3WUYCCKUX 3HAHUN B TIOBCEAHEBHOW KHU3HM i1 OOECTICUCHHS
0C30IMacHOCTH MpH OOpameHuu ¢ npudopaMd W TEXHUYECKUMH YCTPOMCTBaMH,
COXPaHEHUSI3IOPOBBSINCOOTI0ICHUIHOPMIKOJIOTHYECKOTOITOBEICHUABOKPY KAIOIIIEH
cpene;

OCYIIECTBIATHOTOOPHUCTOUYHUKOBHH(pOpMammMBHTEpHE TEBCOOTBE TCTBUMC3aTaHH
BIMITOUCKOBBIM3AIIPOCOM,HAOCHOBEUMEIOIINXCS 3HAHUMUITYTEMCPAaBHEHHUS Pa3TUYHbBIX
HWCTOYHHMKOB BBIJICTSATh MH(POpPMAIIUIO, KOTOpAs SBISETCS MPOTHBOPEUUBON WM MOXKET
OBITH HEJIOCTOBEPHOIA;
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UCIIOJIb30BaTh MPU BBIIOJHEHUH YYE€OHBIX 3aJaHMM  HAay4YHO-NOMYJISPHYIO
TUTEpaTypy (HU3UUYECKOrOo COJEpKaHMs, CIpPAaBOYHBbIE MaTepHalbl, PECYpPChbl CETH
WuTepHer, BIageTh NpUEMaMH KOHCHEKTUPOBAHMS  TEKCTa, MpPeoOpa3OBAHUS
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE U YCTHbIE COOOIIEHUS HAa OCHOBE
2—31UCTOYHUKOBUH(OpPMALIMK,BTOMYHUCIIETYOJIMYHOIPOBOAUTHKPATKUE COOOIIEHUST O
pe3ynbTaTax MpPOEKTOB MM YYEOHBIX HCCIEAOBAHMM, TpU 3TOM TI'PaAMOTHO
UCIIOJIb30BaTh W3YYEHHBIA TMOHATUWHBIN ammapar Kypca (QHU3UMKH, CONPOBOXAAThH
BBICTYILJICHUE [IPE3EHTALMEN;

NPUBBINTOTHEHUNYUE€OHBIXITPOCKTOBUUCCIIEI0BAHUMPACTIPEIENATHO0S3aHHOCTH
BIPYIIIEBCOOTBETCTBUUCIIOCTABICHHBIMU3aJa4aMH,CIIE AU TH3aBbIIIOJIHEHUEMIUIAHA
NEUCTBUM, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb T'PYIIIbI, BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJCHUCTBUE, YUUTBIBAS MHEHUE OKPYKAIOIIUX.

[IpeameTHBIepE3yIbTaTEIOCBOSHUATIPOrPAMMBITIOQU3NKEKKOHITyOOyUeHuss B 8
KJjacce:

[IpenmerHbie  pe3ynpraThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIIHNXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETJIOBOE IBUKEHUE
aTOMOBHUMOJIEKYJI,arperaTHbIECOCTOSHUSBEIIECTBA, KpUCTAIIINYECKUEenaMOpHbIETeNa,
HACBIIIEHHBIN 1 HEHACBIIIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS

SHEPTHUA, TETJIOBOMIBUTATEN b, JIEMEHTAPHBIMAIEKTPUUECKUM3APSI L, TIEKTPUIECKOE
110J1€,TPOBOHUKUUTUIICKTPUKH, TOCTOSHHBINAIEKTPUUYECKUHTOK,MarHUTHOETIOJE;
pa3nuyaTh sIBICHUS (TETIOBOE PACIIUPEHHE U C)KaThe, TeTUIoNepe1aya, TerIoBOe
paBHOBECHE, CMauyMBaHWE, KANWUISIpHbIC SBICHUS, HCHAapeHUue, KOHICHCAIHs,
TUTaBJICHUE, KPUCTAILTU3AIUS (oTBepaeBaHue), KUTICHHE, Teruionepenaya
(TerI0MPOBOAHOCTb, KOHBEKIIUS, U3ITYUCHHE ),3TICKTPU3AIIUATEN, B3AUMOICHCTBHE
3apsAI0B,ACHCTBUSAAICKTPUUECKOTOTOKA, KOPOTKOE3aMbIKaHHE, B3aUMOICHICTBUE
MarHuTOB,J€HCTBUEMArHUTHOTOMOJISIHAIIPOBOTHUKCTOKOM, 3JIEKTPOMAarHUTHas
UHIYKLOWS) 10 ONUCAaHUIO HX XapaKTepHBIX CBOWCTB KU HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIMHUXTaHHOS(PU3UIECKOCIBICHHE,
pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUM B OKPYKAIOIIEM
MUpE,BTOMUHNCIEHU3NICCKUESBICHUSBIIPUPO/IC: IIOBEPXHOCTHOCHATKEHUE u
KaNWUIApHbIE SBJIEHUS B NPUPOJE, KPUCTAIIBI B mpupone, uziaydeHue ConHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymMaHa, WHEs, CHeEra,
AJIEKTPUYECKHE SBICHUSA B aTMocdepe, dEeKTPUIECTBOKHUBBIXOPTAHU3MOB, MAarHUTHOE
noJie 3emitd, Jipeiid MoTrCOB, POJIb MATHUTHOTO TOJIS JIJISl )KM3HU HA 3eMIie, MOJSIPHOE
CUSIHHME, TpU OSTOM MEPEBOJUTH MPAKTUYECKYIO 3a/Jadyy B Y4YEOHYIO, BBIJIEIATD
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3UUYECKUX SIBICHUN;
OMUCHIBATh HM3YYEHHbIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3YS
br3MYeCKUEeBETNYNHBI(TEMIIEPATYPa,BHY TPEHHISIHEPTUs, KOJIMUYECTBOTEIIOTHI,
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yaelbHasg TEIUIOEMKOCTh BEIIECTBA, yJeJbHas TEIUIOTa IUIaBICHMS, ylAelIbHas TEIioTa
napooOpa3oBaHus, yJeiabHas TEIJIOTa CrOPAaHMs TOIUIMBA, KO3(PPUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MaIIMHBI, OTHOCHUTEJIbHASI BJIAXKHOCTH BO3/YyXa, JJIECKTPUUYCCKUI
3apsJl,CUIaTOKAa,3JIEKTPUUECKOCHANPSKEHUE,COMTPOTUBIEHUETIPOBOIHUKA, yEIBbHOE
COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOUTHOCTh JIEKTPUUECKOIO TOKA), IPU OMKHCAHUU
MPaBUIIBHOTPAKTOBATH()U3NUECKUHCMBICTUCIIONB3YEMbIXBEIINYNH,0003HAYECHUSH
eaUHUIBl  (U3UYECKUX BEJIUYUH, HAXOIUTh (OPMYIbI, CBS3bIBAIOIINE JTaHHYIO
(GU3UYECKYI0O BEJIMYUHY C JAPYTMMHU BeJIWYMHAMH, CTPOUTH TpaduKku H3yUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;
XapaKTepU30BaTHCBOMCTRATEN, (P U3UYECKUESBICHUSIUITPOIIECCHI, UICTIOIb3YSI
OCHOBHBIC TOJIOXKCHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpPUU CTPOCHHS BEIIECTRBA,
MPUHITUIT CYNIEPIIO3UIINH TI0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia,
3akoHOMamIsyyacTKalenu,3akon/J>xoyns-JIena,3akoHcOXpaHeHUSIDHEPT U U,
PUITOMYMETh(HOPMYITHUPOBATH3aKOHU3ATU CHIBATHETOMAaTEMAaTHUECKOCBBIPAYKEHNUE;
00BICHATH(PUZNUECKUETIPOIIECCHIMCBOMCTBATEI,BTOMUYNCIEUBKOHTEKCTE CUTYyAITUI
MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HMPUYUMHHO-
CIICICTBEHHBIC  CBS3H, CTPOUTH OOBsICHEHWEe U3 1-2  JIOTMYECKUX  IIIaroB
CHUCIIOIb30BaHNEM | —2M3y4eHHBIXCBOMCTBAPU3NUECCKUXABIICHHU M, PU3NIECKUX
3aKOHOBHJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHbIe 3a7ayd B 2—3 NEWCTBHS, UCIHOJIb3YSd 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIONINE D U3HMUECKIEBETMYMHBI :HAOCHOBEAHATN3aYCIIOBUA3a]aUN3aTUCHIBATh
KpaTKOE YCIIOBUE, BBISBIATH HEJAOCTATOK JIaHHBIX [UJISl PEIICHHs 3a/layd, BbIOMpATh
3aKOHBIN(DOPMYITBI, HEOOXOJUMBIE ITIsieePEIICHUS, TPOBOANTHPACUETHICPABHUBATH
MOJIyY€HHOE 3HaueHUe (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTAaHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METOJIOB,  HUCIIOJIb3ys  OINKCAaHWE  WCCIENOBaHUS,  BBIACIATH  MPOBEPsSEMOE
NPENINOJIOKEHUE, OILICHUBATh MPABHIBHOCTh TOpAJIKA TPOBEICHUS HCCIEIOBaHMUS,
IPOBOJUTH BHIBOJIBI;

MIPOBOJUTH OMBITHl IO HAOTIOAEHUI0 (U3UYECKUX SBICHUN WU (PU3NUYECKUX
CBOMCTB Tell (KamWUIsIpHBIC SBJICHUS, 3aBUCUMOCTh JIABJIICHHS BO3AyXa OT €ro o0bema,
TEMIIEpaTypbl, CKOPOCTHU IPOIieccCa OCTHIBAHUS U HArpeBaHUs MPU U3TYyYEHUH OT I[BETA
M3ITyYarolen (Moriomaroniei )HoBEpXHOCTH,CKOPOCTHUCTIAPEHUSBOIbI
OTTeMIEPATYPBIKUIKOCTUUILIONAUEETIOBEPXHOCTH,ICKTPU3ALIUATET u
B3aMMOJICUCTBUE DJIEKTPUUECKUX 3apsioB, B3aWMOJCUCTBUE IMOCTOSHHBIX MArHHUTOB,
BHU3yaJIM3alllsl MArHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOT'O MOJIS
Ha TPOBOJHHMK C TOKOM, CBOMICTBa 3JIEKTPOMArHuWTa, CBOMCTBA SJIEKTPOJBUTaTEIIS
MIOCTOSIHHOTO TOKa): (opMynupoBaTh MPOBEpPSIEMbIE MPEANOI0XKEHUSI, COOUPATH
YCTaHOBKYH3IPEAIOKEHHOT0000PY0BAHUS,0ITUCHIBATHX0JOTBI TAN()OPMYITUPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSAMbBIE U3MEPEHHUS TEMIEPATyphl, OTHOCUTEIBbHOW BIAXXHOCTH
BO3/1yXa,CUJIBITOKA, HAMIPSKEHUSICUCIIOIL30BAHMEMAHAIOT OBBIXIPUOOPOB
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U JaT4YUKOB (DU3UYECKUX BEJIIMYMH, CPAaBHUBATh PE3YyJbTaThl HU3MEPEHHUH C ydyeTOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BEIMYMHBI OT JPYrou
CUCIIOJIb30BaHUEMIIPSIMBIXU3MEPEHU (3aBUCUMOCTHCOMPOTUBICHUSATIPOBOTHUKA oT
€rOJUIMHBLIUIOIAAN  MONEPEYHOTOCEYEHUSAN  YAECIBbHOTOCONPOTHUBIICHUSI  BEILIECTBA
ITPOBOJITHUKA, CHJIBI TOKA, UIYIIETO Y€PE3 NPOBOJHUK, OT HAIPSIKEHUS HA MPOBOJHUKE,
UCCJIEI0BAHUE TMOCJIEA0BATEILHOTO W MAapajlIeIbHOTO COEIWHEHUN TPOBOJIHUKOB):
IUIAaHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIIEIYs
NPEJIOKEHHOMY TJ1aHy, (PMKCHUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHU/JIE
TabJIULl U TpaUKOB, IPOBOAUTH BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOANTHKOCBEHHbBIEN3MEPEHUAPUINYECKUXBETNYNH(YIETbHAS TEIIIOEMKOCTh
BEIIECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTb AJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, CcoOUpaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEIys
NPEIJIOKEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYCHUE BEJIMYUHBI;

coONoaTh TMpaBUjia TEXHUKH Oe3omacHoCcTH Tpu paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JEUCTBUS HM3YyUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAHUEM MX ONMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, amIepMeTp, BOJBTMETP, CYETUUK DIEKTPUUYECKON
DHEPTUHU, DIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTeNbHbIE SIEKTPONPUOOPHI
(mpuMepsl), DIEKTPUYECKUE TPEIOXPAHUTETH, JJIEKTPOMATHUT, DIEKTPOJABUTATEIb
MOCTOSIHHOTOTOKA ),UCIIOJIb3YSI3HAHUIOCBONCTBAX(DU3UUECKUXSIBICHUI U HEOOXOUMBbIE
¢duznueckre 3aKOHOMEPHOCTH;

Pacro3HaBaThIIPOCTHIETEXHUUECKUEYCTPON CTBAUU3MEPUTEIBHBICTTPHOOPHI
IOCXEMaMHUCXEMATHYHBIMPUCYHKaM (KUIKOCTHBINTEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATENlb BHYTPEHHErO CrOpaHMsl, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBbI AJIEKTPUUYECKUX LENEl C MOCIEI0BATEIbHBIM M MapajuleIbHbIM COEAUHEHUEM
AJIIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAUYCHUS JIEMEHTOB AJICKTPUUECKUX LIETICH;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMALUIO O TPUMEpax) MPAKTUYECKOTO
UCIOJBb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM KHU3HU [UId OOECHeUEHUs
0e3omacHOCTH TpH OOpalieHuu ¢ NpudOpaMu U TEXHHUYECKUMHU YCTPONCTBAMU,
COXPaHEHUA3I0POBBANCOOTIOACHUSIHOPMIKOIOTHYECKOTOTTOBEICHUSIBOKPY KAtOIIeH
cpexne;

OCYILECTBIAThIOUCKUH(pOpManuu3nieckorocoaepx anussBinTepuere, Ha
OCHOBE HMEIOIIMXCA 3HAHUW W IIyTEM CPABHEHHUS JIONOJHUTEIBHBIX HCTOYHHKOB
BBICNIATh WHMOPMAIUIO, KOTOpasi SBIACTCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJb30BaTh MpPU  BBINOJHEHUM YYE€OHBIX 3aJlaHUil HAyYHO-TOMYJISPHYIO
auTeparypy (U3MUECKOro COAEp)KaHHs, CIPABOYHBIE MaTEpHANIbl, PECYpPChl CETH
WNutepuer, Brnagerb MNpuUeMaMud KOHCHEKTUPOBAHMUS TEKCTa, MpPeoOpa3OBaHUs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;
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co3faBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOUIEHUs, 00001as
MH(OPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCJIE IMYyOJUYHO MPEACTABIATH
pe3yabTaThl MIPOEKTHOM WJIM HCCIIEIOBATENIBCKON AEATEIBbHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM MOHATUWHBINA ammapaT Kypca (QHU3UMKH, COMNPOBOXKIATh
BBICTYIUICHUE NIPE3EHTALUEH;

IIPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX IMPOLIECCOB
pacnpenensiTh 00sI3aHHOCTH B TPYINE B COOTBETCTBUHU C IMOCTABICHHBIMHU 33Ja4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIaHA JEHCTBHUM M KOPPEKTHPOBATH €ro, OLEHHUBATH
COOCTBEHHBI BKJaJ B JAESATEIBHOCTh TPYMIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/JIEHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3periaTh KOHGIUKTHI.

[TpeameTHbIepE3YIbTATEIOCBOCHUATIPOTPAMMBITIOQU3UKEKKOHITyOOydeHuss B 9
KJ1acce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hOPMHPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHMUIA:

UCIIOJIB30BATh IOHATHA: CUCTEMA OTCYETAa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTr'0 JIBM)KEHUsA, nedopmanus (ympyras, riacTuueckas),
TPEHUE,IEHTPOCTPEMUTEIbHOEYCKOPEHNE, HEBECOMOCTBUIIEPETPY3KH, LIEHTPTSIKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTU TBEPAOro Teja, paBHOBECHE, MEXaHHUUECKHE
KosieO0aHUs W BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, DJIEKTPOMATHUTHBIE BOJHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJbHO30PKOCTH, CIIEKTPHI
UCIyCKaHUsl W TIOTJIOLIEHUs, anbda-, 0eTa- U raMMa-u3JIydeHHs, H30TOIbI, sIepHas
SHEPreTHKa;

pa3inyath ABICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NMPSIMOJIMHENHOE ABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIUHEHHOE IBI)KEHHE, CBOOOIHOE TAJICHUE Tell, pABHOMEPHOE
IBWKEHHE 1O OKPYXHOCTH, B3aUMOAECHCTBUE TE€J, PEAKTHUBHOE JBUKEHUE,
KosiebaTeIbHOe JBMIKEHUE (3aTyXalollie W BBIHYXKIEHHBIE KoJieOaHUs), PE30HAHC,
BOJIHOBOEIBUKEHUE,0TPAKEHNE3BYKA, IPSIMOJIMHETHOEPACTIPOCTPAHEHHUE,0TPAKEHUE
UIIPEIIOMIICHUECBETA, TOJITHOEBHYTPEHHEEOTPAKCHIECBETA,PA3IOKEHUEOEIOTOCBETa B
CIIEKTP M CJOXKEHUE CIEKTPAJIBHBIX IBETOB, JHCIEPCHUS CBETA, €CTECTBEHHAas
PaaOaKTUBHOCTh, BO3HUKHOBEHUEIMHEWNYATOIOCIEKTPAN3IYUYEHHUSI) MOOMUCAHUIO HX
XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONINX JaHHOE (Pu3ndeckoe
SIBJICHUE;

pPacmo3HaBaTHIIPOSIBICHUEN3YYCHHBIX ) U3NIECKUXSIBICHUHBOKPYKAOIIIEMMUpPE (B
TOM 4ucliie (pU3nYecKue SIBICHUS] B MPUPOJIC: MPUIUBBI U OTIUBbI, ABUKECHUE IJIAHET
ConHeYyHOU CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB
KABOTHBIMU, 3€MJICTPSCEHUE, CEMCMHUYECKHE BOJIHBI, IIYHAMH, 3XO, LBETa TEJ,
ONTUYECKUE  SIBIIGHUS B  NOpUpPOAE, OHOJIOTMYECKOe  JIEUCTBHE  BHUAMMOTO,
yIbTParONIETOBOTO M PEHTIEHOBCKOTO H3JTYyYEeHHM, €CTECTBEHHBIM paJlOaKTUBHbBIN
(OH,KOCMHYECKUETYUH,PaIM0AKTUBHOEU3ITYYEHUETIPUPOAHBIXMUHEPAJIOB, ICHCTBUE
PaIMOaKTUBHBIXU31yYCHUITHAOPTraHU3MUEI0BEKA ), IPUITOMIIEPEBOIUTH
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MPaKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJEISATH CYIECTBEHHbIE CBOMCTBA (MpPHU3HAKH)
(pu3HYECKUX SBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBJICHUS, HCIOIB3YS
dbu3uYecKkue BEIMYUHBI (CPEIHsIST U MIHOBEHHAsi CKOPOCTH Teja MPU HEPAaBHOMEPHOM
JBIKEHUH, YCKOpPEHHUE, MepeMelleHrue, MyTh, YIJIOBas CKOPOCTh, CUJa TPEHUs, CUia
YIPYTrOCTH, CUJIA TSHKECTHU, YCKOPEHHE CBOOOJAHOTO MajJ€HMs], BEC Tella, UMITYJIbC TeJa,
UMITYJIbC CHJIbI, ME€XaHHUuYeckasi paboTa W MOIIHOCTh, MOTEHIIMAJIbHAS YHEPrus Teja,
MOAHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAST YHEPTUs CHKATOW MPY>KUHBI,
KUHETHYECKasi SHEPTHUs,I0JHAsS MEXaHUUYeCKas YHEPTHs, MEPHOJl U YacToTa KojaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
PEJIOMJICHUSI CPE/ibl), TPU OMUCAHUM TMPABWIHHO TPAKTOBATh (PUIMUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, O003HAYCHHUS U €AUHUIIBI (DU3NYECKUX BEJIUYWH, HAXOIUTh
dbopMynbl, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYH0 BEIUYUHY C JIPYTMMH BEJIIMYWHAMH,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEJIUYUUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUYECKHUE SIBJICHUS W TPOIECCHI, HUCIIOIB3YSI
3aKOH COXpPAHCHHSI JSHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIUI CYIEPIIO3UIUU
CWJI, TPHUHIMI OTHOCUTEIbHOCTH ['ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHWUs
UMITYJIbCa, 3aKOHBI OTPaKEHUS U MPEJTOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
MMaCCOBOTOUHCEITPUSI I PHBIXPEAKITUAX, IPUITOMGPOPMYITUPOBATH3AKOH U 3aMUCHIBAThH
€ro MaTeMaTUYeCKOE BhIPAKEHUE;

OOBSACHATH (HPU3UYECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUUYUHHO-
CJIEICTBEHHBIECBA3U,CTPOUTHOOBICHEHNEN32—3TOTUYECKUXIIIATOB €  HUCIIOJIb30BAaHUEM
2—-3 W3Yy4YCHHBIX CBOWCTBa (UBHMYCCKUX SABICHHH, (UINUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEM;

peliath pacyeTHbIC 3ajaud (OMUpAIOIIMEcs] Ha CUCTeMY M3 2—3 ypaBHEHHI),
UCIIONIb3Ys 3aKOHBI M (hOPMYIIbI, CBS3BIBAIONINE (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHaNM3a yCIOBUSA 3aJa4d 3alUCHIBATh KPATKOE YCIIOBUE, BBISBISITH HEJAOCTAIOIINE WITU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIC IS PEIICHUs,
MIPOBOUTHPACUETHIMOIICHUBATHPEATUCTUYHOCTHIIONYICeHHOTO3HAYCHUA(DU3NIECKOM
BEJTUYHHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIH (PU3NUECKUX
METOJOB,  HWCMOJb3ys  ONUCAHUE  MCCIEJOBAaHUS,  BBLACIATH  MPOBEPSEMOE
MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh TMOPSAKA MPOBEICHUS UCCIEAOBaHUS,
MIPOBOIUTH BBIBOJIBI, MHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOJCHUN U OIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOMECHUI0 (U3MYECKUX SBICHUN WIN (PU3NUECKHUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUsS JHEPrUH,
3aBUCUMOCTBIEPHOIaK0IC0aHUNTTPYKMHHOTOMasi THUKA0 TMACCHITPY3anKECTKOCTH
MPYXKUHBI W HE3aBUCUMOCTh OT aMIUTUTYABl MajblX KOJICOAaHWH, MPSIMOJIMHEHHOE
pacrpoCTpaHeHUE CBETa, PA3JI0KEHHE OENOoro CBeTa B CIEKTP, M3yYEHUE CBOWMCTB
M300paX)EHUABIIOCKOM3EPKAJIECUCBOUCTBU300paXKEHUAPEIMETABCOOPAIOIIEH
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JUH3E, HAOTIOACHUECTIIONIHBIXN JIMHEHYATHIXCIIEKTPOBU3IYUCHHS): CaMOCTOSITEIIBHO
COOMPAaThyCTAHOBKY W3 HM30BITOYHOTO HAOOPaoOOPYIOBAHMS,0NUCHIBATEXOOMBITA U
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOIBI;

MPOBOJUTH NIPH HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHHI, OTPEACIsisi CpeIHee
3HaUYEHUE U3MEpsAEeMON BeNMYUHBI ((POKYCHOE paccTOsTHUE COOMparome JUH3bI),
000CHOBBIBAaTh BBIOOP CIIOCOOa N3MEPEHUS (M3MEPUTEIIBHOTO PUOOopa);

MIPOBOIUTHUCCIIEIOBAHNE3aBUCUMOCTEH(PH3NIECKIXBETUINHCHCIIONB30BaHEM
PSIMBIXH3MEPEHUH (3aBUCUMOCTBITYTHOT BPEMEHUTIPUPABHOYCKOPEHHOM/IBIKEHUHU 0€3
HadaJbHOW CKOPOCTH, IMepHoja KojeOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJTUHBI
HUTH,3aBUCUMOCTHYTIIA0TPAXKECHUSICBETAOTYTIaNaICHUANYTIAMpPEIOMIICHHsT OT  yria
NaJeHus): TUIAHUPOBATh MCCIEJOBaHUE, CaMOCTOSTENFHO CcOOMpaTh YCTaHOBKY,
¢uKcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BHIE
TabIuI] ¥ TpadUKOB, MPOBOAUTH BHIBOJIBI TTO Pe3yabTaTaM HCCIICTOBAHUS;

IPOBOINTHKOCBEHHBIEU3MEPEHU(DU3HUECKUXBETHY MH(CPETHAICKOPOCTEUYCKOPE
HUETeTanpu PaBHOYCKOPEHHOM/IBI)KEHUH, YCKOPEHHECBOOOTHOTOTIAICHU S,
KECTKOCTBIPYKUHBI, KO3 PPUITUCHTTPEHISICKOIbKCHIS ,MeXaHNYecKasipaboTan
MOIITHOCTh, YacTOTa M TIEpUOJa KOJICOAaHWH MaTeMaTHYeCKOTO H TPYKHHHOTO
MasiITHUKOB,ONI THYECKAsICHIIACOON PAFOIICHTMH3bI, paA0AKTHBHBIN(OH ) :TIJITAHUPOBATH
U3MEpEeHHus, coOUpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH H3MEPEHUs,
CIeIySIPEeINI0KEHHOMMHCTPYKIIMHU, BBIUUCIIATh3HAUCHUE BETMYMHBIMAHATTU3UPOBATh
MOJIYYEHHBIE PE3YJIbTATHI C YIETOM 33JaHHOU MOTPEITHOCTH U3MEPEHHI;

coONoaTh MpaBUiia TEXHUKH O€30MacHOCTH TMpH pabore ¢ JabopaTOpHBIM
000py/I0BaHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKUA U3YYCHHBIX (DU3NYECKUX MOJENEH: MaTepralibHas
TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYCUHBIH WMCTOYHMK CBETa, Jy4, TOHKas JIMH3A,
TUTaHEeTapHasi MOJEINIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C UCIOJIb30BAaHUEM HUX OMUCAaHUA (B TOM YHCIE: CIUIOMETP, NATYUKU
MIOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHMsI, PaKeTa, 9X0JI0T, OYKH, MEPUCKOI, (poToamnmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, TO3UMETp, Kamepa Buibcona), ucmnonb3ys
3HaHMSI O CBOWCTBaX (DU3MYECKUX SBICHUH U HeoOXxonumble (HU3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPHOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PEUICHUU
yueOHO-IIPaKTHUECKUX3a/1a4,0lITUYECKUECXEMBIIIATIOCTPOCHUAN300paKEHU B
IUIOCKOM 3€pKajie U COOMparoIei JINH3E;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMAIMIO O TPHUMEpPax) MPAKTHUECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HHM JUIsI OOCCTICUCHHS
0e30macHOCTH Mpu o0pamlieHuu ¢ npudopaMyd U TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHUA3I0POBBANCOOTIOACHUSTHOPMIKOIOTHIECKOTOTTOBEICHUSIBOKPY KAIOIIEH

cperne;
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OCYLIECTBIISITh MOUCK MH(popManuu B HTepHETE, CaMOCTOATENBbHO (POpMYyIUpYs
IIOMCKOBBIM 3alIpOC, HAXOIWUTh IIyTH ONPENEIICHUS JOCTOBEPHOCTH IOJYYEHHOU
uH(pOpMAaIU Ha OCHOBE UMEIOLIMXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIIOJHEHUH YYE€OHBIX 3aJaHUM  HAay4YHO-TIONMYJISPHYIO
JUTEPATypy, CHPABOYHBIE MaTepHalbl, pecypcbl ceth VHTEpHET, BIageTh NpUEMaMH
KOHCIIEKTUPOBAaHUATEKCTA,IPe0Opa30BaHUANH(DOPMATUMU30AHON3HAKOBOMCUCTEMBI B
APYTYIO,

co3gaBaTh COOCTBEHHbIE NMCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
UHPOPMAIIMK W3 HECKOJIbKUX MCTOYHUKOB, MYOJIMYHO TMPEACTABIATh Pe3yiabTaThl
IPOEKTHOM WJIM UCCIEN0BATEIBCKON NEATEIBHOCTH, P 3TOM I'PAMOTHO MCIIOJIb30BATh
U3YYCHHBIA MOHATUWHBIN anmapar H3ydaemMoro pasjaeia (PU3MKH M COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAI[MEN C YYETOM OCOOCHHOCTEN ayIUTOPUN 00yUaIOIUXCSl.
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TEMATHUYECKOEIIJTAHUPOBAHUE

7 KJIIACC
No Haumenosanue [IporpammHoecoaep:xanue OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
/11 pa3ziesioB U TEM
y4yeOHOronpeaMeTa
Du3uKaneepoIbBIO3HAHUE OKPYKAKIErOMHUPA
1.1 | ®usuka—Hayka o du3uKa—HayKaonpupo/ie. BrisiBinenuepaznuuuitMex 1y pu3znuecKuMu u
pupojie SIBrieHUs: MPUPO/IBI. XUMUYECKUMU MTPEBPAIICHUSIMHU.

DuU3NYECKUE SABICHUS: Pacno3naBanuenkiaccupukanuspuznaecKux

MEXaHUYECKHE, TETIIIOBHIE, SABJICHUN: MEXaHUYECKUX, TETIJIOBBIX,

AIEKTPUYECKHUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

MarHUTHBIE, CBETOBBIE, Hab6monennenonvucannepuanyecKuXsaBICHUN

3BYKOBBIE

1.2 | ®usnueckue 2 OU3NYECKUEBEIINYNHBI. OnpeneneHneeHbIIEICHUSLIKAIIbI
BEJINYUHBI N3mepenueduznyeckux U3MEpUTENbHOronpudopa.

BEJIMYMH. DU3UUECKHE HN3MepeHnenMHENHBIXPA3MEPOBTEN

npubopsl.[lorpemHocTs UIIPOMEKYTKOBBPEMEHUCYUETOM

VU3MEPEHUN MIOTPEIIHOCTEM.

MexnayHapoHasicucTeMa N3mepenneoobeMakuIKOCTUATBEPIOTOTENA.

€UHULI N3mepenneTeMnepaTypelIpUuIIoOMOLIN
YKAJIKOCTHOIOTEPMOMETPANJaTUNKA
TEMIEPaTypBbI.
BbINoJIHEHNETBOPUYECKUX3aTAHUHUTTIOTIOUCKY
CrIOCOOOBU3MEPEHUSIHEKOTOPBIX PUBHUECKUX
XapaKTEePUCTUK,HAIIPUMED,Pa3MEPOBMATTBIX
00BEKTOB(BOJIOC,IPOBOJIOKA), YIaICHHBIX
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00BEKTOB,00JBLIINXPACCTOSTHUM, MAJIBIX
IpOMEKYyTKOBBpeMeHU.O0CyX1eHne
npeajaraeMbix Cioco0oB
1.3. | EcTecTBeHHO- Kakduszukau npyrue Bb1ABMKEHUETUITOTES,00BACHAIOIUXITPOCTHIE
Hay4HBIIMETO €CTECTBEHHBICHAYKU SIBJICHUS, HATIPUMED:
MO3HAHUS U3YYaIOTIPUPOY. —TI0YEMYOCTAHABIMBACTCS IBUXKYIIEECS
EcTtecTBeHHO-HAYUHBIN NOTOPU30HTAILHONTIOBEPXHOCTHUTEIIO;
METOJIMO3HAHUSA: —TOYEMYBKaPKYIONOTO1yBCBETIONOEKIE
HaOJII0/IeHNE, TOCTAaHOBKA npoxiaanen, yemBTeMHom. [Ipennoxenue
HAy4YHOTOBOIPOCA, CIIOCOOOBMPOBEPKUTUTIOTES.
BBI/IBIDKCHUETUIIOTES, [TpoBenenuenccne0BaHUATIONPOBEPKEKAKOM -
AKCIIEPUMEHTIIONPOBEPKE JMOOTUTIOTE3bI.
TUIIOTE3,00bSICHEHUE [TocTpoenuenpocremunxmoaeneipuanaeckux
HaOJII01aEMOT OSIBIICHUSI. SIBJICHUI(BBUIEPUCYHKOBUIIUCXEM ), HALIPUMED
Onucannepuznveckux na/ICHUEIIPeIMETa; TPSIMOIMHEHHOE
SIBJICHUICTIOMOILBIO pacrnpocTpaHeHUEeCBETa
Moeien
HUroronopazneny

HepBOHa‘la.]'lI)HI)IeCBeI[eHI/IHOCTpoeHI/II/IBeI]_[eCTBa

2.1

CtpoeHueBeniecTra

1

CtpoeHueBeniecTna:
ATOMBIMMOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
JTIOKa3bIBAIOIINE
JMCKPETHOECTPOEHUE
BeIlleCTBA

HabmroneHrnenmHTepripeTanusonbIToB,
CBUJICTEIIbCTBYIOIMX00aTOMHO-MOJIEKYIISIPHOM
CTPOECHHUHBEILIECTBA:ONBITHICPACTBOPEHUEM
Pa3JIMYHBIXBEILIECTBBBO/IE.
OueHkapa3MepoBaTOMOBHU MOJIEKYJI
CUCTIONBb30BaHHEMPOTOrpad Ui, TOTyIEHHBIX
HAaaTOMHOMCHUIIOBOMMHUKpOCKoie(ACM)—
naboparopHasipaboTanoteme: «OLeHKa
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JIMaMeTpaaTOMaMEeTOIOM PSIOB
(cucnonbzoBanueM@pororpaduii)».
OnpenenennepamMepOBMalbIXTEN

2.2 | IBmxeHue
UB3aUMOJIEICTBUE
YacTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTBa. CBA3bCKOPOCTH
JBUKECHHS YaCTHI]

C TeMIEpaTypoOu.
BpoyHOBCKOEIBM>KEHHUE,
mudy3usi.
B3anmopeiicTBueyacTu
BEILECTBA: IPUTSIKEHHE

Y OTTAJIKUBAHUE

Habmonenneno0bs1cHeHneOpOyHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.
[TpoBeneHnenoObICHEHUEOTIBITOB
IIOHA0JII0IEHUIOTEIIOBOI OPACILIUPEHHUATA30B.
[TpoBenenue u 0ObsICHEHHUE
OIBITOBIIOOOHAPYKEHUIOCHIIMOJIEK YIS

PHOTO MPUTSKEHUS U OTTAIKUBAHUS

2.3 | ArperaTHbie ArperaTHbIECOCTOSTHUS Onucanue(cucnoib30BaHUEMITPOCTHIX
COCTOSIHUSIBEIIIECTBA BEIIECTBA:CTPOCHUETA30B, | MOJEJICH )OCHOBHBIXPA3IMUUUBCTPOSCHUUTA30B,

KUIKOCTEHUTBEPIBIX KUIKOCTEHUTBEPIBIXTEL.

(KpUCTAJUTMYECKUX ) TEIT. OO0BbsICHEHNEMATONCKUMAEMOCTHKUIKOCTEH

BzaumocBszpMexy UTBEPABIXTEI,00IbIIONCKMMAEeMOCTUTA30B.

CBOICTBAaMHUBEIIECTB O0bsicHeHeCOXpaHEeHHUSI(OPMBITBEPABIXTEI

Bpa3HbIXarperaTHbIX UTEKYUYECTHKHUIKOCTH.

COCTOSIHUSIXU UX [IpoBeeHNEOBITOB, JOKA3bIBAIOIIUX, YTO

ATOMHO-MOJIEKYJISIPHBIM BTBEPIOMCOCTOSIHUMBOABIYACTULIBIHAXOASITCS

ctpoernneM.OcoOeHHOCTH BCpPEIHEMIANIBIIEPYTOTAPYTra(IJIOTHOCTh

arperaTHbIXCOCTOSIHUI MEHBIIIE ), YEMBKHIKOM.

BOJIbI VY cTaHOBIIEHHEB3aUMOCBA3UMEKTY
O0COOEHHOCTAMUATrPETaTHBIXCOCTOSIHUN BOJIbI
UCYIIIECTBOBAHHEMBOIHBIXOPTaHU3MOB
(MC—6uonorus,reorpaduisi)

Hroronopaznemy
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JIBH:xKeHMenB3auMO/leiicTBHETEJT

3.1 | Mexanuueckoe MexannueckoeaBIKEHUE. HccnenoBannepaBHOMEPHOTOABUKEHUS,
JIBIDKCHUE PaBHOMEepHOE ONPEAEIEHUE €TO MPU3HAKOB.
Y HEPABHOMEPHOE Hab6ntoneHuenepaBHOMEPHOT OIBHYKCHUS
nBrxeHne. CKopoCTb. HOIPEAEIEHUEECTOOTINUNMOTPABHOMEPHOT O
Cpennsis CKOpOCTb JIBKCHUSL.
MIpY HEPABHOMEPHOM OrnpeneneHne CKOpOCTH paBHOMEPHOTO
IBH>KeHuH.PacueTnyTu u JBIDKCHU S (IIIAPUKABKHUIKOCTH,MOCIH
BPEMEHU JIBUKEHUSI AIIEKTPUYECKOTO aBTOMOOWIIS U T.JI.).
OrnpenenieHue cpeiHEN CKOPOCTHU CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKJIOHHOM TIOCKOCTH.
PemennesanaunaonpeeieHueny T, CKOPOCTH 1
BPEMEHU PABHOMEPHOI'O JBUKECHHS.
AHanmu3rpagpuKoB3aBUCUMOCTUITY TUUCKOPOCTH
OTBPEMEHU
3.2 | Muepuus,macca, SIBrieHue nHEepLUUU. 3aKOH OOBsiICHEHHE Y TIPOTHO3UPOBAHKE SIBJICHUH,

IINTIOTHOCTD

nHepuun. Bzaumoiencreue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHUS Tell. Macca Kak
Mepa UHEPTHOCTH TENA.
IInoTHOCTHBEIIIECTBA.
CBSA3BINIOTHOCTH
CKOJIMYECTBOMMOJIEKYJT

B €IUHUIIE 00bEMA
BEIIleCTBA

0OyCJIOBIICHHBIX UHEPIIMEH, HATTPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHOIPEKPATUThABUKCHUECHABEIIOCUTIEIE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue u aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBM)KEHUSITEIaBPE3yIbTaTeICHCTBUSIHAHETO
JIPYTUX TeJL.
PemennesanaunaonpeesieHueMacChITENA, Ero
00BbEMaH INIOTHOCTH.
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IIpoBenenue 1 ananus ONbITOB,
JEMOHCTPUPYIOIIMX3aBUCUMOCTbU3MEHEHUS
CKOPOCTH TeJIa OT €r0 MaccChl
IIPUB3aUMOACHCTBUUTEIL.
N3mepeHneMacchiTenapa3indHbIMUCIIOCO0aMH.
Omnpenenenue IIOTHOCTH TeJla B PE3YJILTATE
U3MEpEHHUs ero Macchl U o0beMa

3.3

Cuna.Bugpsicuin

14

CuitakakxapakTepuCTUKa
B3aUMOJICHCTBUS TEJL.
CunaynpyroctTumszakoH
I'ykxa. I3MepeHue cuibl
CIIOMOIIBIOJUHAMOMETDA.
SBneHueTAroTeHUsINCUIa
TskecTH. Cuia TSKECTUHA
JIPYTUX IUIaHETaX.

Bec Tena. HeBecomocTs.
CrnoxxeHue cuil,
HAMpPaBJICHHBIXIIOOTHOMN
IIPSMOMU.
PaBHOnelicTBYOIIAS CUII.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHHE
nokos. TpenueBnpupoae u
TEXHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
WU3MCHCHHMSICKOPOCTUTEIAMIIHET 01 OPMAIIHH.
OnucanuepealbHBIXCUTYAIIMHB3aUMOICHCTBUS TEI
C TIOMOIIIBIO MOJICJICH, B KOTOPBIX BBOJIUTCS
TIOHATHE U H300PaKEHUE CHITBI.

W3y4eHnecutbl yIpyrocTH.
HccrnenoBanne3aBUCUMOCTHCHITBIYTIPYTOCTH
OTYITHHCHUSPE3NHOBOT OIIIHYPANITHIIPY>KUHBI (C
MIOCTPOCHHEM Tpaduka).
AHATM3NPaKTHYECKUXCUTYAITUI,BKOTOPBIX
NIPOSIBIISICTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3CcUTyaIui,cBI3aHHBIXCSBICHUEM
TATOTEHUSI.

OO0BsICHEHHEOPOUTATLHOT O/IBHYKCHUSATIIIAHET
CHCTIOJTb30BAHUEMSIBJICHUSATATOTCHUSIN3aKOHA
WHEPIIHH.
H3MmepeHneBecaTenacnoMonboInHAMOMETpA.
O060CHOBaHMEATOrOCIOCO0AU3MEPEHUSI.
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AHaTA3UMOJENUPOBAHUEABICHUSIHEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIa
CJIOJKEHUS CUJI, HAIIPABJIEHHBIX BIOJIb OJHOU
IIPSMOM.
OnpeneneHneBEeTNYNHBIPAaBHOAEHCTBYIOIIEN
CHIL

N3y4eHnecuIIbITpEHUACKOIBKEHUANCUIIBI TPEHUS
IIOKOS.
HccenenoBanne3aBUCUMOCTUCUIBITPEHUS

OT CHWJIBI IABJICHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEH.
AHaNMM3NPaKkTHYECKUXCUTYALU,BKOTOPBIX
IIPOSIBIIACTCA IEVCTBUE CUIIBI TPEHUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHbILICHUS
WINYBEINYEeHU(KaTaHNEHAJIbKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
MOAIIMITHUKOB, INIABAHUE BOJAHBIX )KMBOTHBIXH
ap.).

Pemenue 3agau ¢ ucnoip3oBaHueM Gpopmys
JUIAPacUYETaCUIIBITKECTH, CUIIBLYIIPDYTOCTH,
CUJIBITPEHUS

Hroronopazneny

JlaBieHneTBePABIXTE,KHUIKOCTEHUTA30B

4.1 | Nasnenwue. Ilepenaua
JABIICHUSI TBEPIbIMU
TEJIaMU,)KUIKOCTSIMU
U razamu

3

Japnenue. CriocoObl
YMEHBIIEHUSINYBEITMYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS

AHanM3M00bsICHEHUEOBITOBUITPAKTHYECKHX
CUTYyallUi, B KOTOPBIX MPOSIBIISETCS CUJIa
JTaBJICHUA.
O060CcHOBaHMECTIOCOOOBYMEHBILICHHUS
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rasa oT oonrema,
TEMIIEPATYPHI.
[lepenaua naBienus
TBEPABIMHU TEIAMH,
JKAIKOCTSIMHUUTa3aMHU.
3akon Ilackans

UYBEITUICHHSA1aBIICHHUS.
N3ydeHne3aBUCUMOCTHIaBIICHUSTa3a OT
o0beMa U TeMIepaTypsbl.
N3yyenneocobeHHOCTEMEpEjaun 1aBIICHUS
TBEPJBIMH TEIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHKE PE3YNbTATOB ONBITOB
0COOCHHOCTSIMUCTPOCHHUSBEIIECTBABTBEPIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCNepUMEHTAIbHOEJ0KA3aTeIbCTBO3AKOHA
[Tackaus.
Pemenunesanaunapacuer1aBIeHUSTBEPIOTO
Tena

4.2

,HaBJIeHI/IGDKI/II[KOCTI/I

3aBHUCHUMOCTD JIaBJICHUS
YKUJKOCTU OT TUTyOUHBI.
ITneBMaTHYeCcKEMAaIlIMHEI.
I'mopocratuyeckuit
napagokc.Coo0Iaromuecs
cocyapbl. ['mapaBnnueckue
MEXaHU3MBI

HccnenoBanne 3aBUCUMOCTH

JABJICHUS KU IKOCTHOTTITYOUHBIIIOTPYKEHHUSTUTLIO
THOCTH KHUIKOCTH.
Hab6mroneHneno0bICHEHUETHAPOCTATHIECKOTO
mapaJiokca Ha OCHOBe 3akoHa Ilackais.
M3y4eHNECOO0IIar0IIMXCICOCYI0B.
Pemenne3anauynapacyeTnaBICHUSKHIKOCTH.
OOBsICHEHHE TIPUHITUIIA JCHCTBUS
THUAPABINYECKOTO MMpecca, MTHEBMAaTHICCKUX
MaIlHH.
AHaTM3M00BSICHEHUETIPAKTUYSCKUXCUTYAITUH,
JEMOHCTPHUPYIOIIUX TPOSBICHUE JaBICHUS
YKUJKOCTH U 3aKkoHa [lackans, Hampumep
IIPOIIECCOB B OpPraHU3Me IPHU TITYOOKOBOTHOM
HBIPSHUU
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4.3 | AtmochepHoe AtMmocdepa3emin DKCHepUMEHTAIbHOEOOHAPYKEHNE
JTaBJICHUE U aTMOC(EpHOE aBJIEHUE. | aTMOC(HEPHOro JaBJICHHUS.
ITpuynHEI CyIIEeCTBOBaHUSA | AHATU3UOOBSICHEHUEOTBITOBUIPAKTUYCCKIX
BO3AYLIHON 000JIOUKH CUTYyalui, CBA3aHHBIX C JICHCTBUEM
3emin.OnpitTToppuueiuin. | arMmocepHOro AaBIEHUS.
Wsmepenune atmocdepHoro | O6bacHEHHECYNIECTBOBaHUAATMOC(EPHI Ha
NABJICHUsI. 3aBUCUMOCTD 3emiie u HEKOTOPBIX IUIAHETAaX MM €€
aTMOC(EPHOTO JaBICHUS OTCYTCTBMS Ha Apyruxiuiaseraxu Jlyne.
OT BBICOTHI HaJl ypPOBHEM OO0BbsICHEHUEM3MEHEHUSTNIOTHOCTUATMOC(EPHI C
mops. [Tpubopsr BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
ISl U3BMEPEHUS JIABJICHUSI OT BBICOTHI.
aTMOC(EpHOr0/1aBJICHHUS PemenuesanauynapacueraTMocQepHOro
JABJICHUSI.
N3yuyenueycrpoiicTBabapoMeTpa-aHepoua
4.4 | lleticTBue JIenCTBUEKMAKOCTUHATA3A DKcrnepUuMeHTalIbHOE 0OHApYKEeHHE IEHCTBUS
AKUJKOCTUNTA3a Ha MOTPYKEHHOE B HUX KUJKOCTUUTa3aHAMIOTPYKEHHOEBHUXTEIO.
HAIOTPYKEHHOE Teno0. BeiTankuBaromas OrnpeneneHne BHITATKUBAIOIIECH CHUIIBI,
B HUX TEJIO (apxuMenoBa) cuia. 3aKOH | JEUCTBYIONIEH Ha TENO, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BoznyxonnaBanue

B JKUJIKOCTb.
[TpoBenenue u 0O6Cy)ACHHUE OIBITOB,
JIEMOHCTPUPYIOITUX 3aBUCUMOCTh
BBITATKUBAIOIIECHCUIIBI, JCUCTBYIOIICHATENIO B
KUJIKOCTH, OT 00beMa NOrpyKeHHOM
BXXHMJIKOCThYaCTUTEIANOTIIIIOTHOCTH
YKUJIKOCTH.
IIposepranesasucumocmusbimankusaroujeu
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CUTbL, 0CUCEYIOWeTIHAMENO8ICUOKOCU, OM
maccol mena.
HccnenoBanne3aBuCMMOCTUBECATENABBO/IE
0TOOBbEMANOrPYKEHHONBKUAKOCTHYACTUTENA.
Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
Apxumena U ycJIOBUS IJIaBAHUS TEIl.
KouncrpynpoBanueapeomerpa
WIMKOHCTPYUPOBAHUEOAKUUOTIPEIeTIeHUEee
Ipy30MOBEMHOCTH

HUroronopazneny

21

PaGoranMomHoCThL. JHEPrus

5.1

Pa6OTaI/IMOH1HOCTI>

MexaHnnueckaspaboTa.
MomtHocTh

DKCIEpPUMEHTAIBHOE OIPEETICHNE
MEXaHHUYEeCKOUPAOOTHICHUITBITSXKECTH

IIPU NAJEHUU TEJIa U CUJIbl TPEHUS
IpUpPaBHOMEPHOMIIEpEMEILICHUUTENA

110 TOPU30HTAJIbHON [TOBEPXHOCTH.
PacuermoniHocT, pa3BUBAEMOUIIPUTIOIBEME TTO
JIECTHULIE.
Pelrenne3agauynapacyeTMEXaHUUECKOMPaOOTHI
Y MOILHOCTHU

5.2

[IpocThieMEeXaHU3MBI

[IpocThie MEXaHU3MBI:
phIvar, 010K, HAaKJIIOHHAS
IJI0CKOCTh. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHuenpasuna
pPaBHOBECHS pbluara
KOJIOKY.«30510TOE

OmnpezeneHue BEIMTPHINIA B CHIIC MPOCTHIX
MeXaHHU3MOBHAIIpUMEpEphIvara,moIBH>KHOTO
WHETIOIBIYKHOT00JIOKOB, HAKIIOHHONTIIIOCKOCTH.
HccnenoBanue yciaoBUs paBHOBECHS phlvara.
OOHapyKeHHUECBOUCTBIPOCTHIXMEXaHU3MOB
BPa3JIMYHBIXUHCTPYMEHTAXUITPUCITOCOOICHUSX,
HCITOIb3YEMBIX B OBITY M TEXHHKE, a TAaKKe
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npaBrio»MexaHuku. KI1/]
IIPOCTBIX MEXAHU3MOB.
[IpocTeieMEXaHU3MBI

B OBITY Y TEXHUKE

BXKHMBBIXOPTaHU3MaXx.
DKCNepUMEHTAIbHOE]0Ka3aTeIbCTBOPABEHCTBA
paboT Mpu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] Hak1OHHOM MITOCKOCTH.
Pemenne3anauynanpuMeHeHUEIpaBUiia
paBHOBecusippiuarannapacuetKII]

5.3 | Mexanuueckas

MeXaHI/II{GCKaSISHCpF us.

3KCHepHM€HTaHBHOC ONIPCACIICHUC NU3MCHCHUA

SHEPTHUsl Kunernueckas KMHETUYECKON U MOTEHIIMAILHOW SHEPTUU Tella
Y MOTECHLHAIbHAS DHEPTUS. | MPUETOCKATHIBAHUUIIOHAKIIOHHOUIIOCKOCTH.
IIpeBpamenneonnorosuna | @opMynupoBaHUE Ha OCHOBE UCCIIEIOBAHUS
MEXaHUYECKOU YHEPTUU 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTUM.
B JIpyroil. 3aKoH OO6cyxaeHerpaHUIITPUMEHUMOCTH3aKOHA
COXpaHEHHSIIHEPTUH COXpaHEHHUS YIHEPTUH.
B MEXaHUKE Pelrenne3anayucucnonb30BaHUEM3aKOHA
COXpaHEHUSIPHEPTUU

Hroromopasneny 12

Pe3epBHOEBpEMS

OBIIEEKOJIMYECTBO 68

YACOBIIOITPOI'PAMME
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8 KUIIACC
No HaumenoBanue KomnuectBo | IIporpammHoeconepxanue OCHOBHBIEBUIBIICATEIBHOCTUOO yUAFOIITUX CS
/o pa3aeaoBUTEM 4acoB
yuyeOHoronpeamMera
TensoBbiesiBJIeHUS
1.1 | CtpoenueuncBoiicTra 7 OCHOBHBIETIONOKEHUS Hab6ntoneHuennHTe ppeTaIusonbIToB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUUCTPOCHUSBEIIECTBA.
MaccanpaszmepblaTOMOB
UMOJIEKYJ1. OTIBITHI,
MOATBEPKAAIOIINE
OCHOBHBIETIOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

MonennTBepaoro, XKuaKoro
UTra3000pa3HOTOCOCTOSHUN
BEILECTBA.

Kpucramumueckue
namopdusieTena.
OOBsICHEHHECBOMCTBIA30B,
KUIKOCTEHMUTBEPABIXTEI
HAaOCHOBEIIOJIOKECHU I
MOJIEKYJISIPHO-KMHETUYECKOU
teopuu.CMaurBaHUE
UKANWUIAPHBICSABICHUS.
TermoBoepacmmpeHue

Y C)KaTHE

CBUJICTEILCTBYIOIUX00aTOMHO-MOJIEKYIISIPHOM
CTPOCHUMBEIIECTBA:OMBITHICPACTBOPEHUEM
Pa3JIMYHBIXBEIECTBBBO/IC.
Pemenne3anaunooiieHIBaHHUIOKOJINYECTBA
aTOMOBHJIM MOJICKYJIBEUHUIIEO0BEMA
BEIIECTBA.
AHaTU3TeKCTaIPEBHUXATOMUCTOB(HAIPUMED,
dbparmenranosmel)lykpernus «Onpupoae
BEIIIEH» )CU3II0)KEHNEMOOOCHOBAaHMHATOMHOM
TUIIOTE3bI(CMBICTIOBOCUTEHHUE).

OrneHKayOe TUTEIbHOCTHITHXO000CHOBAHU .
O06bsicCHEeHNEOPOYHOBCKOTOIBHXKECHHU S, IBIICHUS
i py3unrpazTmIuiMeK Iy HUIMIHA0CHOBE
MTOJI0KEHUMMOJIEKYIIIPHO-KMHETHYECKOU
TEOPUUCTPOCHUIBEILIECTBA.
OOBSICHEHNEOCHOBHBIXPA3INYUHBCTPOCHUN
ra3oB, KUJIKOCTCHUTBEPIBIXTE
CUCTIOJTb30BAHUEMIIOI0KECHUMMOJIEKYIISIPHO-
KMHETUYECKOUTEOPUUCTPOCHUSIBEIIECTRA.
[TpoBe1eHNEeOTBEITOBIIOBHIPAIIIUBAHUTO
KPUCTAJUTOBIIOBAPECHHOMCOTUIIIACAXApa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIONIUXKAMUIIIIPHBICSBICHUS U
SIBJICHHE CMauYuBaHUs.
OO0BsICHEHUEPOTUKAMMILISIPHBIX IBIICHU M

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOAECHHUIO TEIIJIOBOI'O
pacCUIMPEHUATA30B,)KUIKOCTEHUTBEPIBIXTE.
OOBsiICHEeHHECOXPaHEHUSIOObEMATBEPABIXTE,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI
BTEKYYECTHIAPA3ZHBIX>)KUJIKOCTEH),

JTaBJICHUS Tra3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U X
00BSICHEHHEHA0CHOBEATOMHO-MOJIEKYJIIPHOTO
YYCHHUS.
AHaIU3NPaKTUYECKUXCUTYaLIN,CBSI3aHHbIX
COCBOMCTBAMUTA30B,)KUIKOCTEUUTBEPABIX TEI

1.2

TermmoBbIEpOLIECCH

21

Temneparypa. CBs3b
TEMIIEPATYPBICOCKOPOCTHIO
TEIJIOBOTO JIBH>KEHUS
yacTull. BHyTpeHHs4
sHeprus. CrocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUH: TeIUIoNepeaaya
HCOBEPIICHUEPAOOTHI.

O06ocHOBaHHUEIPABIIIM3MEPESHHUATEMITCPATYPHI.
CpaBHEHUEPA3TNYHBIXCTIOCOOOBU3MEPEHUS 1
IIKaJI TEMIIEPATYpHI.

Habmronenre u 00bSICHEHHE OIBITOB,
JIEMOHCTPUPYIOINTUXU3MEHEHUEBHY TPEHHEH
SHEPIrUU TeJla B Pe3yJbTaTe TeIIonepeaun

Y pabOThI BHEIIHUX CHUJL.
Hab6mronenneno0bsICHEeHNEONBITOB,
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Buabl Teronepenayu:
TEIJIONPOBOHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonnuecTBO TENIOTHI.

Y nenpHasITENI0EMKOCTh
BemecTBa. TermnooOMeH

U TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. [LmaBiaenue

U OTBEPJ/ICBAHUC
KPUCTAJTNYECKUXBEIIECTB.
VY enbHas TemioTa
TIJIABJICHUS.
[TapooGpazoBanue
ukoHaeHcamus. Micapenue.
Kunenue. Y genpHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.
BnaxnocTteBO31YXA.
DHeprus TOIIMBA.

VY nenpHasTEIIIOTA
CrOpaHwusl.
[MpuHIMTBEIPaOOTHI
ternoBbIxaBurareaeiKII/]
TEIJIOBOTO JIBUTATES.

00Cy X ICHUETTPAKTUYECKUXCUTYaIIUH,
JEMOHCTPUPYIOIIUX PA3TUYHBIC BUIBI
TEIUIONEPEAAUn: TEMIONPOBOAHOCTD,
KOHBEKIUIO, U3JTyUYECHHE.
HccnenoBanuesiBICHUSTENNIOOOMEHA

MIPU CMEIIMBAHUU XOJIOJHOM U TOpSYEH BOIBI.
Habuntonenue ycTaHOBIEHHS TETLIOBOTO
paBHOBECUS MEXIAYTOpsYEH U XOJIOAHOM BOJIOM.
Omnpenenenue (M3MEPEHUE) KOJIMIECTBA
TEIJI0THI,MTOTY4E€HHOT OBOJOUTIPUTEIIIIOO0OMEHE C
HarpeThiM METAJUIMYECKUM ITUJIUH]IPOM.
Onpenenenue(M3mMepeHne ) yaeabHON
TEMJI0EMKOCTH BEIlIEeCTRA.
Pemmenuesanay,cBsA3aHHBIXCBBIYUCIICHUEM
KOJIMUECTBA TEIJIOTHI U TETNIOEMKOCTH

IIPH TETIUIO0OOMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHUS TEIIIIOBBIXCBONCTBBEIIECTB U
MaTepHaliOB, HAIIPUMED, B LETAX
DHEPTOCOCPEKEHNUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISITOPHI U T. .
HabGntonenuesiBneHuincnapeHus u
KOH/ICHCAIINH.
HccnenoBanuenpoleccaucnapeHus
Pa3IUYHBIX JKUAKOCTEM.
OOBsicCHeHHEsIBICHUUHCTIapEHUS
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TemnoBble1BATATENN
M3ALUTAOKPYKAOIIEH
Cpenpl.

3aKOH COXpaHEHHUs
UIIPEBPALICHUSIIHEPT UU
B TEIUIOBBIX MPOIIECCax

MKOHEHCAIMMHAOCHOBEATOMHO- MOJIEKYJIIPHOTO
yUeHUSI.
Habmonenneno0bsCHEHUENPOLIECCAKUTICHUS, B
TOM YHCIIe 3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS
OT JaBJICHUS.

Omnpenenenue(n3MepeHne JOTHOCUTEIHLHOM
BJIQXKHOCTHU BO3/1yXa.

Habumronenue npoiiecca mjiaBjieHus
KPUCTAJNTMYECKOTOBEIIECTBA, HAIPUMED,JThA.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTAJUTMYECKUX TEJ M Pa3MATICHUS

IpU HarpeBaHUU aMOp(PHBIX
ten.OnpeneneHue(U3mMepeHne ) yaeabHOUTEII0
ThI TJIABJICHUS JIbJA.
OObsicHeHUESIBJICHUMTUIABIICHUS
UKPHUCTAILTA3AIMITHAOCHOBEATOMHO-
MOJIEKYJISIPHOTO YYEHUSI.
Pemenuesanay,cBA3aHHBIXCBBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B IPOLIECCax
TEIUIONepEeAauy MPH TUTABICHUH
UKPUCTAIUTA3AIIHN, ICTIAPCHUMHKOHICHCAITIH.
AHanu3 CUTYyaIil MPakKTHYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HamnpuMep, MOJIy4eHNE CBEPXUUCTHIX
MaTepualoB, COJIeBas Ipeika u JIp.
AHanu3padboThIMO0bSICHEHUETTIPUHITUTIA
JEHCTBUATEIIIIOBOT OJIBUTATEIIS.
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Brruncnenue KkoamyecTsa TEMIOTHI,
BBIJICJISFOLET OCSITPUCTOPAHUUPAZITUIHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OOCYXIeHHEIKOTOTUUECKUXTTOCIICICTBUIM
HCIIOJIb30BAaHUS IBUTATEIEH BHYTPEHHETO
CrOPaHHUs, TEIIOBBIXUTUIPOIIICKTPOCTAHIUN

Uroronopazneny 28

DJIeKTpUYeCKUEeUMATHUTHbIESIBJICHUSA

2.1 | DnekTpuyeckue 7 DIIEKTPU3ALIUSTEN. Hab6mroneHuennpoBe1eHUEObITOB
3apsiJibl. JIBa pojia 3JIEKTPUUYECKUX MORJICKTPU3ALMUTEIPUCOTPUKOCHOBEHUH U
3apsKEeHHbIETEIA 3apsanoB.Bzaumonencreue MHIYKIUEH.
MU XB3aUMOJICHCTBHUSA 3apsHKCHHBIX TEJ. Habaronenue n oObsicHEHHE B3aUMOIEHCTBUS

3akouKynoHa(3aBUCUMOCTD
CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ
OTBEJIMYUHBI3APSAI0B U
PacCTOSIHUSI MEXKIY
TEJIaMH).

DIEKTPUUECKOE TIOJIE.
HanpsixeHHOCTD
AIEKTPUYECKOTO TOJIS.
[IpuHIIMIICYIEPIIO3ULIUT
AIEKTPUUECKUX TTOJIEH
(HaKa4eCTBEHHOMYPOBHE).
Hocurenu snextpruecknx
3apsa0B. DIEMEHTapPHBIN
AIEKTPUYECKUM 3apsil.

OJTHOMMEHHO Y Pa3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsICHEHHETIPUHITUTIAICHCTBUAIICKTPOCKOTIA.
OOBsicCHEHHE SBJICHUM JIEKTPU3ALNH
MPUCONPUKOCHOBEHUUTEITMUHYKITUEH C
HCITOJIL30BAHUEM 3HAHHUIH O HOCUTEIISX
AIIEKTPUYECKUX 3aPsAI0OB B BEIIECTBE.
Pacno3naBaHnenoObsICHEHUESIBIIEHU I
AJIEKTPU3ALIMMBIIOBCETHEBHOMKU3HHU.
Haobnronenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsaa.
Ha0mo1eHHeonbITOBMIOMOIETUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanne eCTBUARICKTPUYECKOTOTIONS
HaIMPOBOIHUKUHUUIJIEKTPUKN
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Crpoenuearoma.
[IpoBonHuKH

U JUDJIEKTPUKH. 3aKOH
COXPaHEHMIEKTPUIECKOTO
3apsaa

2.2

IlocTosHHBIN
BJIEKTPUYECKUUTOK

20

DIIEKTPUUYECKUN TOK.

Y CnoBuUsCyIECTBOBAHUS
AJIEKTPUUYECKOTO TOKA.

N cTOoYHUKMTIOCTOSIHHOTO
ToKa. JlelcTBus
AJIEKTPUUYECKOTO TOKa
(TemioBOE, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUUECKU I
TOKBXXHJAKOCTSAXUTA3a

X.

DIIEKTPUUYECKASIICIID.
Cutatoka. JIeKTpuuecKoe
HaIpsIKEHUE.
ConpoTtuBiieHHE
IIPOBOJHUKA. Y IEJIBHOE
CONPOTUBIICHUEBEILIECTRA.
3akoH OMa 1 yyacTka
nend. [locinenoBarearHOE
UIapaieIbHOECOEeIMHEHUE
MPOBOJTHUKOB.
PaGoranmoiHocTh

Habtonenne pa3nuyHbIX BUJOB ACHCTBUS
AIIEKTPUUYECKOTOTOKAMOOHAPYKEHUEITHX
BUJIOB JICUCTBUS B IOBCEAHEBHON KU3HU.

HaOmro1eH1eBO3HUKHOBEHUSITa30BOropaspsiia u

AIEKTPUYECKOTO TOKA B KUKOCTH.
COOpKanMCIBITAHUEITICKTPUIECKONTICTTH
MOCTOSIHHOTO TOKA.

M3mepeHue cuibl TOKa aMIIEpMETPOM.
N3mMepeHnesneKTpuIeCKOrOHANPSKEHUS
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OTETOJUIMHBL, IUTOLAIUIIONEPEYHOTOCEUEHUS U
Marepuania.
HccenenoBanne3aBUCUMOCTHUCHIIBITOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,
OTCONPOTHUBJICHUSAPEZUCTOPANHANPSIKEHHS Ha
pesucrope.
[IpoBepkanpaBuIacIOKECHUSHANPSIKEHUN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.
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QJICKTPUICCKOIrOTOKA.
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3akoH J[xxoyns—Jlenua.
DIIEKTPUUYECKUECIIETTH

U IOTpeduTeNnu
3JIEKTPUYECKOUIHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

[TpoBepkarnpaBuIaIsiCHIBITOKA
MPUIAPAIIICTIBHOMCOEIUHEHUNPE3UCTOPOB.
AHanu3 cuTyauui Nocjie10BaTeIbHOTO U
MapajIeIbHOr0 COEAUHEHUS TPOBOTHUKOB
BJIOMAIITHUXAJIEKTPUUECKUXCETAX.
Pemenuesanaucucnonib3oBanuemM3zakonaOma u
dbopMyI pacyeTa dIEKTPUUECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM
UIAPAIIICTIbHOMCOEIUHEHUUTIPOBOIHUKOB.
OnpeneneHnepabOTHIIECKTPUIECKOTOTOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.
OnpeaeneHneEMOITHOCTUAIIEKTPUYECKOTOTOKA,
BBIJIEJISIEMOM Ha PE3UCTOPE.
HccnenoBaHne3aBUCUMOCTUCHIIBITOKAYEPES
JAMIIOYKY OT HANPSIKEHUSI HA HEMl.
Omnpenenenue KIIJ[ narpesarens.
HccnenoBanuenpeodbpa3oBaHUsIIHEPTUU
MPUIIOAbEMETPY3a3JICKTPOJBUTATEIEM.
OOBbsICHEHNEYCTPOUCTBANTIPUHIIUTIAICHCTBUS
JIOMAITHUXAJIEKTPOHAT PEBATETHHBIXITPUOOPOB.
OOBSICHEHUETTPUINHKOPOTKOTO3aMbIKAHHSI

Y TIPUHIUIIA TEUCTBUS IIJIABKUX
MPEAOXPAHUTENICH.
Peuennesanaucrucnoib30BaHUEM3aKOHA
Jxoyns—JIenna

2.3

MarHuTHBICSIBICHHUS

TlocTOSTHHBIEMArHUTHIL.
B3aumoaencTBue

HccnenoBanneMarHuTHOrOB3aMOIEUCTBUSA
MOCTOSHHBIXMArHUTOB.
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MIOCTOSIHHBIXMarHUTOB.
MarsuTHOE MoJe.
MarsauTHoeIoJ1e 3eMJIU
HMETO3HAYCHUEIJISKU3HH Ha
3emie. OnwIT Dpcrena.
MarsuTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
3JIEKTPOMArHUTOB
BTEXHUKE./lercTBHE
MarHUTHOT'O MOJIs
HAIPOBOJHUKCTOKOM.
DIIEKTPOIBUTATENh
IIOCTOSIHHOI'O TOKa.
Hcnonp3oBanue
AJIEKTPOABUTATEIICHT
BTEXHUYECKUXYCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO TOJISl MOCTOSHHBIX
MarHUTOBINPUUXO0ObETMHEHUUUPA3ICITICHUH.
HccnemoBanue MarHMTHOT'O B3aMMOCHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHUTOBIPUUXOObETMHEHUUUPA3ICIICHUH.
[IpoBeneHne ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHuTOB.
N3ydeHuessBIeHUsIHAMAarHUYMBaHU S
BCIIIECTBA.

HccnenoBanne qeiCTBUARICKTPUYECKOIOTOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTBCHUJIBIB3aUMOI€ICTBUSKATYIIIKH
CTOKOMMMAarHUTAOTCUJIBIM HAMPABICHUSITOKA B
KaTyIIIKE.

AHaIU3CUTYyallUUITPAK THYECKOTONPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAX, MPOMBIIIUICHHOCTH, METUIINHE).
N3yueHnenencTBUIMarHuTHOT OIIOJISI Ha
MIPOBOJIHUK C TOKOM.
N3ydyeHneneicTBUAAIEKTPOIBUTaTENS.
N3mepenneKII/[znexkTpoaBurateabHOM

YCTaHOBKH.
Pacno3zHaBaHuenananu3pa3anyHbIX
MIPUMEHEHU AIEKTPOJIBUTaTENEH

(TpaHCTIOPT,OBITOBBICYCTPOMCTBAUIP. )
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2.4 | DnexTpoMarHuTHas 4 Omneitel @apanes. SIBnenne | ONBITHI IO UCCIIETOBAHUIO SBICHUS
WHTYKIHSI 3JIEKTPOMArHUTHOM AIIEKTPOMArHUTHOMMHYKIIM U :MCCIIEJOBAHHE
uHaykuuu. I IpasunoJlenna. | u3MEHEHUN 3Ha4YECHUS U HAIIPABIICHUS
DIIEKTPOreHepaTop. WH]JIYKIIMOHHOT'O TOKa
CnocoObl osTy4eHusl
3JIEKTPUYECKONIHEPT U U.
DIIEKTPOCTAHIIUH
Ha BO300OHOBIISIEMBIX
HUCTOYHUKAXIHEPTUU
Uroronopasneny 37
PesepBHOEBpems 3
OBIIEEKOJIMYECTBO 68
YACOBIIOITPOI'PAMME
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9 KUIACC
No HaumenoBanue Komnuectso | Ilporpammuoeconepxanue | OCHOBHBICBUBIACATEILHOCTHOOYYAIOIINXCS
/o pa3aeaoBUTEM 4acoB
yuyeOHoronpeamMera
MexaHu4ecKMesiBJICHU S
1.1 | Mexanuueckoe 10 MexaHnuecKkoeIBUKEHHE. AHanu3no0CyKIeHUEPA3TUUHBIXITPUMEPOB

JIBHYKEHUENCIIOCOODI
€ro OIMUCaHU

MarepuanbHas TOUKa.
Cucrema otcuera.
OTHOCHUTENIBLHOCTh
MEXaHUYECKOTO JIBUKEHHUSI.
PaBHOMEpHOE
NPSAMOJIMHENHOEIBUKECHHE.
HepaBromepHoe
NPSMOJIMHENHOEIBUKECHHE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTb TeJa NpH
HEPaBHOMEPHOM/IBH>KCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSMOJIMHEMHOEIBUKECHUE.
CBoOonHOE TIazicHue.
Omnpitel [Nanumnes.
PaBHOMepHOEIBHKEHME

10 OKPYKHOCTH.
[TepunoguyacToTa
obparmenus.JInHeliHas

Y yTJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUSI.
OO6cyxIeHHeTpaHUIITPUMEHUMOCTUMO/IEIIN
«MaTepuaIbHASTOUKAY.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pasMuHbIMUCTIOCO0aMu(ypaBHEHHE, TA0IHIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCIOTHOCUTEIBHOCTEMEXaHUYECKOTO
JIBUKCHHUSL.
HabmonennemMexaHnuecKoro/IBI>KEHUATENa
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTOUTOT0KETETA0THOCUTEIbHOPA3HBIX
TE€J OTCUETA.

Amnanusrekctal anunesio00THOCUTETEHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OnpeneneHuecpe IHEHCKOPOCTUCKOIbKEHU S
OpyCKaMINABUKEHUSAIIAPUKATOHAKIIOHHOM
MJIOCKOCTH.

AHanu3no0CyKJIEeHUECTIOCO00B

52



denepanpHaspadouasnporpammaldusuka.7—9kmnaccol(0a30BBIHYPOBCHD)

[lenTpocTpeMUTeNbHOE
YCKOPEHUE

MPUOIMKEHHOTOOMPEIeICHUSIMTHOBEHHOM
CKOPOCTH.

OmnpezaeneHue CKOPOCTH paBHOMEPHOTO
JBIDKCHUS(IIIAPUKABKHUIKOCTH,MO/ICIIH
AIEKTPUUYECKOT0 aBTOMOOWIIS U T. I.).
OrnpeniesieHuenyTu, PO IEHHOT03aJaHHbIH
MIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TeJa
norpauKy3aBUCUMOCTUITY THPABHOMEPHOTO
JBIDKCHHS OT BPEMEHHU.

OO6cyxIeHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUATIPUOOPOB,U3MEPSAIOITUXCKOPOCTh
(cnuaoMeTpoB).

BbluncneHue myTy u CKOpoCTH MpU
PaBHOYCKOPEHHOMITPSMOJIUHETHOM IBUKEHUU
Tena.

OmnpezneneHue NpoIeHHOTOMYTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTHPAaBHOYCKOPEHHOT ONPSMOIMHEUHOT O
JBHUKEHHUS T€JIa OT BPEMEHH.
IIposepkacunome3swi:ecau
NPUPABHOYCKOPEHHOMOBUNCEHUU
0e3HAYAILHOUCKOPOCMUNYMUOMHOCAMCS KAK
PAO HEeUemHbIX Yuces, mo
COOMBEMCMEYIOUUENDOMEINCYMKUBPEMEHU
0OUHAKOBYL.

OnpeneneHueyCKOpEHUS TEIa
MPUPABHOYCKOPEHHOM/IBH>)KEHU U
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MMOHAKJIOHHOMIIOCKOCTH.
N3mepeHuenepruoganyacToThio0palieHus
TeJa MO OKPY>KHOCTH.
OrnpeieIeHueCKOPOCTUPABHOMEPHOTO
JIBUOKEHUS TeJa M0 OKPYKHOCTH.

Peuienue 3a1a4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTOJIBUKEHUS Pa3IMUHBIXBUIOB.
Pacno3naBanue u npuOIMKEeHHOE ONMKMCaHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKECHUS
BIIPUPOJICUTEXHUKE(HATIPUMEPAXCBOOOTHO
MMaJIaroIINX TEN, IBMKCHUS JKUBOTHBIX,
HEOECHBIXTEI, TPAHCIIOPTHBIXCPEICTBUIP. )

1.2

B3auMmoneiicTBueTen

20

[TepBolitzakoHHproTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpuHUMTICYIEPITO3ULIN T
CUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUSATIOKOSL, APYTUEBU b
TpEeHUsL.

Cuiia TS>KeCTH M 3aKOH
BCEMUPHOTOTATOTCHHUSI.

Y ckopeHrnecBoO0HOTO
najieHus. | BmkeHueraaHeT

Hab6mroneHneno0cy K 1eHUeObITOB
CIBM)KCHHEMTEIIAIIPUYMEHBIIICHUUBIUSHUS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBHKCHHIO.
Amnanns tekcra ['anuiest ¢ onmucaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
00OCHOBBIBAOIIETO 3aKOH HHEPIINH;
BBHITIOJTHCHUE3QTAaHUHTTOTEKCTY (CMBICTIOBOE
YTEHHUE).
OO0CyXIeHHEBO3MOKHOCTUBBITIOTHCHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCYETa.

Hab6mronenne u oOCcyXaecHNE MEXaHHUICCKUX
SIBJICHUH, ITPOUCXOIAIINXBCHCTEMEOTCUCTA
«TenmexkanpreepaBHOMEPHOM
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Bokpyr Connua. Ilepsas UYCKOPEHHOMIBUKEHUNOTHOCUTEILHO KaOuHeTa
KOCMMYECKasi CKOPOCTb. bu3uKy.

HesecoMocTeuneperpysku. | JIecTBHSICBEKTOPAMHUCHII: BBITIOTHEHUE
PaBHOBECHE MaTepUanbHON | 3ajaHUH IO CJIOKCHUIO M BEIYUTAHUIO
TOYKU.AOCOIIOTHOTBEPAOE | BEKTOPOB.

Teno. PaBHoBecue TBepaoro | HabGnrogeHue u/uii MpoBEACHUE OIBITOB,

TeJla ¢ 3aKPETUIEHHON OChI0 | IEMOHCTPUPYIOIUX3aBUCHMOCTBYCKOPEHHSI
BpailleHusi. MOMEHT CHJIBL. TETAOTHPHUIIOKEHHONKHEMYCUIIBIM MAcChl TeNa.

Hentprsixectu AHanMn3n00bICHCHUESBICHUM
CHUCITIOJIb30BaHUEMBTOpOT03akoHaHbI0TOHA.

Pemenue 3a1au ¢ UCMOIB30BaHUEM BTOPOTO
3akoHa HpIOTOHA U MpaBUiia CIOKEHUS CHJL.
Ornpe1eIeHNeKEeCTKOCTUTIPYKHHBI.
AHanmM3CUTYyaIui,BKOTOPBIXHAOTIOAI0TCS
yrnpyrue aedopManuu, 1 uX 00bsICHEHHE
CUCIIOJib30BaHueM3akoHal yka.
PemennesanaucrucnoibzoBanruem3akoHal yka.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS
CKOJIb)KEHHUS OT CHJIbl HOPMAJIBHOTO JTaBJICHHUS.
OOcyxIeHre pe3yJIbTaTOB UCCIICI0BaHUS.
Omnpenenenuekodd purpieHTaTpeHNS
CKOJIbKCHUS.

N3MepeHneCcuIbI TPEHUSATTIOKOSI.
Pemenunesanaucucnoib3oBanueMbOpMyJIbl
JUJISL CHJTBI TPEHUS CKOJIBKEHUS.
AHaIM3IBMKECHUSATEIITOILKOIIOAICHCTBUEM
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CHJIBI TSDKECTH — CBOOOTHOTO MaICHUS.
OOBsICHEHNEHE3aBUCUMOCTUYCKOPEHUS
CBOOOIHOT'O MAJICHHS OT MACCHI TEJA.
O1eHKa BEJIMYUHBI CHIIBI TATOTEHHS,
JNIEUCTBYIOLIENMEKTYABYMATEIAMHU

(711 pa3HBIX Mace).
AHau3BUKEHUSIHEOECHBIXTE

IOJT JCUCTBUEM CHJIBI TATOTCHUS
(CUCITOIb30BaHUEM IOTIOJTHUTEILHBIX
HMCTOYHUKOB MHGOPMAIIUN).
PemennesanadycrucIioib30BaHUEM3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JIJISL pacueTa CUJIbl TIKECTH.
AHaJIM30pUTMHAIBHOTOTEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOTOTATOTEHHUS ; BBINOJIHEHE3aTaHU I
10 TEKCTY (CMBICJIOBOE UTCHUE).
Hab6mroneHneno0cy K 1eHUeObITOB
MMOM3MEHEHHUIOBECATEIAIPUYCKOPEHHOM
JIBIDKCHUH.
AHaIN3yCIOBUHBO3HUKHOBEHUSIHEBECOMOCTH U
Meperpy3KHu.
Pemenuesanaunaonpe/ieicHueBecaTesna B
Pa3IUYHBIX YCIOBUSX.
AHanMu3Ccui,AeHCTBYIOIIMXHATEO,
MOKOSIIIIEeCcs Ha OIope.
OrnpeneneHuEIeHTPATIKECTUPAZTMIHBIX TEIT
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1.3.

3aKOHBICOXPaHEHUS

10

Nmnynscrena.MI3mMenenne
uMItyJibca. IMIyJibCCHIIbI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe
JBUKEHUE.
MexanuueckaspaboTa
uMoIHOCTh.PaboTacun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPIUU
upadotsl.[loTeHnnanpHas
SHEPrus Tena, HOIHITOro
HaJITOBEPXHOCTHIO3EMIIU.
[ToTeHunanbHas SHEPTUsS
CKATOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
HHEPTUH.3aKOHCOXPAHEHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u 00CyX1€HUE ONBITOB,
JEMOHCTPUPYIOIIUXIIEPE AUy UMITYJIbCA
MIPUB3aUMOCHCTBUUTEIN,3aKOHCOXPAHEHUS
UMITYJIbCa MIPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TE.
AHaNU3CUTYAITUUBOKPYKAOIIEHKUZHU C
WCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCa.

Pacno3HaBaHues BICHUSIPEAKTUBHOTO
JIBIDKCHHS B TIPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0HA COXPAHECHHS UMITYJIbCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOJICHCTBUSI TEI
(Ha mpuMepax HEYNPYTroro B3auMOAECTBYUS,
YIPYTrOrOLEHTPATIbHOTOB3aUMOAEHCTBUSAABYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBH)KHO).
Pelrenne3anaucucnonb30BaHUEM3aKOHA
COXpaHEHHS UMITYJIbCa.
OmnpeneneHnepadbOTHICHIBIYTIPYTOCTH

IpU MOJBEMETPY3aC HUCIOIb30BAHUEM
HETO/IBIXKHOTOUIIOBUKHOTOOJIOKOB.
N3mepenne MOIHOCTH.
N3mMepeHnenoTeHnaabHOMHEPTUNYITPYTO
nehOpMUPOBAHHOMN MPYKUHBI.
N3MepeHNEKMHETUYECKOUIHEPTUUTENIA 110
JUTMHE TOPMO3HOTO MyTH.
DKCNEepUMEHTAIbHOECPABHEHUEU3MEHEHUS
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NMOTCHUIUAITbHOMMKUHETUYECKONDHEPTUMTENA
IIpY JIBUXKEHUHU 110 HAKJIOHHOM IUIOCKOCTH.
OKCIIEpUMEHTAIbHASIIPOBEPKA3aKOHa
COXpPAaHEHHUs MEXaHUYECKOU DHEPIUU

pu CBOOOJIHOM MaJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOU SHEPIUM IS pacyera
IIOTEHIIMATIbHOUMKUHETUYECKOUDHEPT UM TEIA.
Pemenune 3a1au ¢ uCnonb30BaHUEM 3aKOHA
COXPaHEHUSIMEXaHUYECKOUIHEPT UU

Uroronopasneny 40
MexaHn4ecKkneKkoJ1e0aHu U BOJTHBI
2.1 | Mexanuueckue 4 KonebarensHnoe nemxenune. | HaOmroneHMeko1e0aHUMIIO AAEICTBUEMCHIT
Kosie0aHus OCHOBHBIEXapPAKTEPUCTUKHU | TSXKECTU U YIIPYTOCTU U OOHApY’KEeHUE
KOJIeOaHUM: TIEPUOI, M0I00HBIXKOJI€0aHUIBOKPYKAIOIIEMMHUPE.
4acToTa, aMIUTUTY/IA. AHanu3koneOaHUNTpy3aHaHUTH U
MaremaTrueckui u Ha MPY>KUHE.
NPY>KUHHBIMMASTHUKH. OmnpeneneHue 4acToThl KoJeOaHUH
[IpeBpanienue s3Hepruu MaTEeMaTHYECKOTOUTIPYKUHHOTOMASTHHKOB.
pu KoJieOaTeIbHOM HaGmonenne u o0bsiICHEHUE SIBJICHUS
JIBUKEHUH. pe30oHaHca.
3aryxaromme KojaeoaHusl. HccnenoBanne 3aBUCUMOCTH MIEPUOIA
Beinysk1eHHbICKOICOaHHs. | KOJIEOAHUIIIOABEIIEHHOTOKHUTUTPY3a OT
Pe3onanc JUIAHBI HATH.
[IpoBepkaHe3aBUCUMOCTHUIIEPHOIaAKOICOaHNIM
rpy3a,lo0/IBEIIEHHOTOKJIEHTE,0TMAaCChITPy3a.
HabGntonenue u o0Ccyx1eHue ONbITOB,
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JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTD TIEPUOIA
KOJICOAHUUTIP Y )KHHHOTOMasI THUKA0TMACCHI TPy3a
U )KECTKOCTH TPY>KUHBI.
IIprMeHEeHnEMAaTEMATUYECKOT O
UTIPYKUHHOTOMAasTHUKOBBKAUeCTBEMO/ICIICH
JUTS ONTCaHUS KOJeOaHUi B OKpYKaOIIEeM
MUpE.
Pemenuesanay,cBA3aHHBIXCBBIYHCICHAEM
WJIA OTICHKOW 9acTOTHI (TIeproia)
KoJie0aHuH.
Hsmepenueyckopenusaceoboonoconadenus

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBaMEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TIOTIEPEYHbIC BOJIHBI.
JITMHABOJIHBIMCKOPOCTHEE
pacnpocTpaHeHHUs.
MexaHn4eCcKue BOJTHBI

B TBEPJ/IOM TeIIE,
CECMUYECKUE BOJIHBI.
3ByK.I'pOMKOCTB3BYKa
uBbIcOTaTOHA. OTpaKeHUE
3Byka. MH(ppa3ByK
UYJIBTPa3BYK

O6HapyXKeHHenaHAIU3BOJHOBBIXSIBJICHUH B
OKpYaoIeM MHUPE.
HabmronennepacnpocTpaHeHUANPOIOTbHBIX U
MOINEPEYHBIX BOJIH (Ha MOJIEIIN)
n0OHapYy)KEHHEAHAIOTUYHBIXBUIOBBOJIH B
npupoe (3BYyK, BOJIHBI Ha BOJE).
BrruncrieHue IIMHBIBOTHBIHCKOPOCTH
pacrnpoCcTpaHEHUsl 3BYKOBBIX BOJIH.
DKCHEepUMEHTAIbHOEOIPEAEICHUET PAHUI]
YaCTOTHI CIBIIINMBIX 3BYKOBBIX

KoJIeOaHuH.
HalntoneHrne3aBUCUMOCTUBBICOTHI3BYKA
OTYACTOTHI(BTOMYHCIIE,CUCIIONB30BAHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Hab6ntonenneno0bsacHEHUESBICHUS
aKyCTUYECKOTOPE30HAaHCA.
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AHaNM30pUTUHATBHOTOTEKCTA, TOCBSIIIIEHHOTO
UCIIOJIb30BAaHUIO 3ByKa (WM yIbTPa3ByKa)
BTEXHHKE(IXOJIOKAIIHS, YITBTPa3ByK
BMEIUIIMHEU/ID. ); BBITOTHEHUE3aJaHU N IO
TEKCTY (CMBICJIOBOE YTEHUE)

Hroronopazneny

15

3.]'1eKTPOMaFHI/ITHOGl'[OJIeI/IZ).]IeKTpOMaFHI/ITHbIeBOJIHbI

3.1

DIIEKTPOMAarHuTHOE
nose
UDJICKTPOMArHUTHBIC
BOJTHBI

6

DNEeKTPOMAarHUTHOE TOJIE.
DIEeKTPOMarHUTHBICBOJIHBI.
CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH.
[IIxana’neKTpOMarHUTHBIX
BOJIH. Mcnonb3oBanue
3IEKTPOMArHUTHBIX BOJIH
IUISl COTOBOM CBSI3H.
DIEeKTpOMAarHUTHASITPUPOIa
cBeTa. CKOpOCTh CBETA.
BosHoBBIECBOMCTBACBETA

[TocTpoeHuepaccyx aAcHIH,000CHOBBIBAIOIITUX
B3aMMOCBSI3b JICKTPUICCKOTO U MAarHUTHOTO
TIOJICH.
DKCIEPUMEHTAIbHOCU3YICHUECBOMCTB
AIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE

C TIOMOIIIbI0 MOOMIBHOTO TesedoHa).
AHaTU3PEHTI€HOBCKUXCHUMKOB
YeJI0BEYECKOT0 OpraHu3Ma.
AHaTU3TEKCTOB,0MUCHIBAIOIIUXIIPOS BICHUS
AIIEKTPOMArHUTHOTO U3TYyYEHUs B IPUPOJIE:
YKUBBICOPTAHN3MBI, U3Ty4YeHUSIHEOECHBIXTEI
(CMBICIIOBOE UTEHUE).

PacrioznaBanue u aHaIW3 pa3InIHBIX
MPUMEHEHUNAIIEKTPOMAr HUTHBIXBOTH

B TCXHHKE.
N3y4eHneBOITHOBBIXCBOWCTBCBETA.

Pemenue 3a1a4 ¢ HCTIOIB30BaHUEM
bOpMyIIIIICKOPOCTHIIEKTPOMATHUTHBI X BOJTH,
JUTHHBI

BOJIHBINYACTOTHICBETA
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Hroronopaszneny
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CeeToBbIesiBJICHUA

4.1 | 3akoHBI JlyueBasimoenbCBETA. Hab1101€HMEeObITOB, IEMOHCTPUPYIOLLIUX
pacrpocTpaHeHus Hcrtounuxku cgera. SABJICHUE NPSIMOJIMHEUHOTO
cBEeTa [Ipsamonunerinoe pacIpoCTpaHEeHUs CBETA

pacrnpocTpaHEHHE CBETA.
3atmenusa Connua u JIyHBbL.
Otpaxenuecsera.llnockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETA.

IIpenomnenue cBeta. 3aKoH
npenomueHusicBeTa.[lonnoe
BHYTPEHHEE OTPAKECHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJIAX

(BOBHUKHOBEHHETECHUMIIOIYTEHN),
UUXUHTEPIPETAIUSICUCTIONH30BAHUEM
MOHSITHS CBETOBOTO JIyya.
OOBSICHEHNEUMO/ICIMPOBAHUECOTHEUHOTO U
JIYHHOT'O 3aTMEHUMU.
HccnenoBaHne3aBUCUMOCTH
YTIIa0TPAXKEHUSICBETOBOTOJYHa0TyTJIa TaJCHUSI.
N3y4yeHnecBoCTBU300pasKeHUSIBIIOCKOM
3epKa’e.

HaOmro1eH1eno0bACHEHUEOIIBITOB
MOMOJIYYEHUION300paKEHUHBBOTHYTOM U
BBIMTYKJIOM 3€pKaJiax.

HaOmnronenue u 00bsICHEHUE OIBITOB

0 MPEJIOMJICHUIO CBETa HA TPAHUIIE
Pa3JIMYHBIXCPEI,BTOMUKCIIEOIBITOB C
MIOJIHBIM BHYTPEHHUM OTPa’KEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
PEIOMIICHHUSIOTYTJIANaIeHUICBETOBOTOTyda Ha
TPaHULE «BO3YX—CTEKIIOM.
Pacno3zHaBaHUEABIEHUUOTPAKECHUS
UIIPEIOMIICHHUSICBETABIIOBCEIHEBHO M
KU3HU.
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AHanM3M00BSICHEHUESABIEHUAONTUYECKOTO
MUpaxa.
Pemennesanaycucnonb3oBaHUEM3aKOHOB
OTpaXKCHUSUIIPEIIOMIICHUSICBETA

4.2 | JIuH3BIMONITHYECKHE 6 JIunza. Xon nyueii B muH3e. | [lonmyueHnen3o0pakeHUNCIIOMOIIBLIO
npuOOpbI Onrtrueckas cucrema coOuparouiei 1 paccenBaroiei JINH3.
dotoannapara,mukpockomna | Onpezaenenne GOKYCHOrO pacCTOSHHUS
u Teneckorna. ['a3 kak U ONTUYECKON CUJIBI COOMparoIe
OTITHYECKAsI CUCTEMA. JIMH3BI.
bruzopykocTh AHaNMU3yCTPOUCTBAUTIPUHIIUITAICHCTBUS
UAATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmnapaTa, MUKPOCKOIIA, TEJIECKOIA.
N3y4yeHnemo1enuria3akakonTuyecKonl CUCTEMBI.
AHaTU3SIBICHUINOIN30PYKOCTH
UAATbHO30PKOCTH, IPUHIIUITAIEACTBHS
OYKOB
4.3 | Paznoxenuedenoro 3 PasnoxxeHuebenorocsera Hab6mronenuepasnokeHus10e10rocBeTa B
CBETa B CHEKTP BenekTp.OnbITeiHpIOTOHA. CIEKTP.
CroxeHue CreKTpaibHbIX Habmronenneno0bsiCHEHUEOTTBITOB
1BeToB. Jlucnepcus cBeta MOTOTYyYeHNI00ETIOTOCBETAITPUCIIOKEHUU CBETA
Pa3HbBIX LIBETOB.
[TpoBeneHnenoObICHEHUEOTIBITOB
MOBOCIPUSATUIOLBETAIPEIMETOBIPUUX
HaOJII0JICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBICOYKH)
Uroronopazneny 15
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KBanTtoBbIesiBJIeHUS
5.1 | Ucniyckanwme u OmnsrteiPesepdopaa OO6cyxnenue 1enu onbiToB Pesepdopaa
MOTJIOIIEHUECBETA U TUTaHEeTapHask MOJIEIb MOKCCIIEJOBAHUIOATOMOB, BBIIBIKEHHE
aTOMOM atoma.Mogenbaromabopa. TUIIOTE30BO3MOKHBIXPE3YyJIbTaTaXOMbITOB
Hcnyckanue v MOriomeHrue | B3aBUCUMOCTUOTIIPEANONIAraeMOroCTPOCHUS
cBera aToMoM. KBaHTHI. aTOMOB, (hOPMYJMPOBAHHE BHIBOJIOB
JIuneiuaTbleCIEKTPHbI U3pE3yIbTAaTOBOIBITOB.
OO6cyxaeHne NpoOTUBOPEUNi MIaHeTapHON
MOJIEJIM aTOMa U OCHOBaHUH /JIsl TUTIOTE3bI
BbopaocrannoHapHbBIXOpOUTAXIIEKTPOHOB.
Habunronenue CriTomHbIX U TUHEHYaThIX
CIEKTPOB U3JIyYEHHUSI PA3TUYHBIX BEIIECTB.
OOBbsICHEHNETMHEMYATHIXCIIEKTPOBU3ITYYCHHUS
5.2 | CTpoeHneaToMHOTO PagnoaktuBHOCTB. Anbda-, | OOGCYKIACHHEBO3MOXHBIXTUITOTE30MOICIISIX
aqpa Oeta- U TaMMa-u3TyYeHUsI. CTPOEHHUS Sapa.

CrtpoeHue aToMHOTO s/1pa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3oTomsl.
PagnoakTtuBHbBIC
npespaienus. [lepuon
MoJypacnagaaTOMHBIXAEP

OmnpeneneHuecocTaBasiAeprosalaHHbIM
MaCCOBBIM H 3apsIIOBBIM YHCIIaM
UTIOTIOJI0KEHUIOBIIEPUOIMUECKONCHUCTEME
AJIEMEHTOB.
AHaNU3U3MEHEHUACOCTABASIPANETO
MOJIOKEHUSIBIIEPUOANIECKOUCUCTEME

P 0-pPaIUOAKTUBHOCTH.
HccnenoBaHUETPEKOBO-YaCTULIIOTOTOBBIM
doTorpadusim.
OOHapyKeHUEUU3MEPEHUEPATUALIUOHHOT O
(hoHACIIOMONIBIOI03UMETPA,0LICHKAETO
MHTEHCHUBHOCTH.
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AHaTU30HOIOTHUYCCKUXU3MCHCHU,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaOAKTHBHBIX U3ITYYCHHM.
Hcnonb30BaHuepaIMOaKTUBHBIXU3ITYICHUN
BMECIUIIHE

5.3 | SnepHblepeakinu 7 S nepHblepeakuu. 3aKOHbI Pemmenunesanaucucnonb30BaHMEM3aKOHOB
COXpaHEHUS 3apsI0BOrO COXpaHEHUsI MACCOBBIX U 3apsIOBLIX UHCEI
¥ MaccOBOTO YHUCE. Ha OTpeJIeIeHHE Pe3yIbTaTOB SIIE€PHBIX
DHEPruscBI3UaTOMHBIX peakIuii; aHaiIu3 BO3MOXKHOCTH
snep. CBa3b Macchl WJIM HEBO3MOXKHOCTH SIZICPHON pEaKITuu.
voHeprun.Peakuuucunre3a | OrieHKadHEPrUUCBI3UAIEPCUCITONB30BAaHHEM
unenenusasaaep.Microunuku | hopmyibl DiHIITEHHA.
sHepruu COHIA U 3BE3]1. OO0cykAeHnenepCeKTUBHUCIIONb30BaHUS
SAnepHas sHEpreTHKA. YIPaBIIEMOr0 TEPMOSIACPHOTO CUHTE3A.
JlelicTBUApaANOAKTUBHBIX OO6cyx)aeHNEeNPEUMYIIECTBUIKOIOTUYECKUX
W3JIy4YCHHUI Ha KUBBIE po0JIeM, CBA3aHHBIXCSICPHOUIHEPTETUKON
OpraHU3MBI

Hroronopazneny 17

IoBTOPUTEIBbHO-0000 A MM OTYJIb
IToBTOpEHUE 9 CucreMatu3zanus BrimorHeHne yueOHbIX3aJaHU N, TPEO YIOIITUX
no000IIEHNE 10000IIEHUETTPEIMETHOTO JIEMOHCTpAIIMA KOMIIETEHTHOCTEH,

CoJIep)KaHMs Kypca
bu3ukmn3a7—9Knaccel

CoJIep KaHMs U OIbITa
JESITEIbHOCTH,
IPHOOPETEHHOTO
IPUH3YICHUUBCETOKYpPCa
(U3UKHMOCHOBHOTOOOIIETO
00pa3oBaHMsl.

XapaKTepU3YyIOIINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

— IPUMEHEHHUS TIOTyYCHHBIX 3HAHUHN
JUISTHAYYHOT 000 BICHEHUSI(PU3TIECKIX
SABJIEHUN B OKPY’KarOUIEH NPUPOJIE,
BITOBCETHEBHOIKN3HNY BBISBIICHUS
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IToaroTroBKakOCHOBHOMY
roCy/1apCTBEHHOMY
9K3aMeHy Mo (u3nKe

JU1s1 00yYaromuxcs,
BbIOPABIIUXATOTY4EOHBIN
npeaMer

(bU3UYECKUXOCHOBPSIACOBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHUSI OCBOCHHBIX
DKCIIEPUMEHTAJIbHBIXYMEHUN
JUIsiuccneoBaHusIGU3NIECKUXABICHUH, B
TOM YMCJIE ISl IPOBEPKU TUITOTES
VBBISIBIICHUSI3aKOHOMEPHOCTEM.

Pemenne pacueTHbIX 3a7a4, B TOM YHCJIE
MPEATNOJIaraloINXUCIIONb30BaHUCPUBHIECKUX
MO/JIEJIEM U OCHOBAHHBIX HA COJEPKAHUU
Pa3IMYHBIX pa3AesioB Kypca GU3UKH.
BrinonHeHMEen3amuTarpynmnoBbix
WIIMUHIUBU Y AIbHBIXIIPOECKTOB,CBA3aHHBIX C
coJiep)KaHueM Kypca GU3UKH

Uroronopasneny 9
OBIIEEKOJIMYECTBO 102
YACOBIIOITPOTPAMME
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IMEPEUEHB(KOJJUPUKATOP)PACHPEJIEJEHHBIXITOKJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBILIEIOOBPA30BAHUSIUAJIEMEHTOBCOJIEPKAHUSIIO ®PU3UKE

B ¢denepanbHbIX M pervoHa’gbHBIX MPOLEAYpaxX OLIEHKH KauyecTBa OOpa30BaHMS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) paclpeesieHHbIX M0 KJaccaM IMPOBEPSIEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHMs U 3JIEMEHTOB COJIepKaHUs 10 (PU3UKe.

7 KJIIACC

IIpoBepsieMblenpeAMeTHbIEPE3YJIbTATHIOCBOCHUSIOCHOBHOI00pa3oBaTe1bHOM
NPOrpamMMmblI

Kon [IpoBepsiemble peAMETHBIE PE3YIbTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOUIPOrPaMMBbIOCHOBHOTOOOIIEr000pa30BaHHUs
pe3yibTara
11 UCTOJIb30BaThbU3yYEHHBICTIOHATHS
1.2 pa3IMyaThsBICHUSAIIOONNCAHUIONXXAPAKTEPHBIXCBOMCTBY Ha OCHOBE

OIIBITOB, ACMOHCTPHUPYIOITUX JAHHOC (1)I/IBI/ILICCK0€ SABJICHHUC

1.3 pacno3HaBaTHIPOSIBICHUEN3YYCHHBIX () U3NIECKUXSIBICHU N B
OKpYXaIoIlleM MHpE, B TOM 4Yuciie (pU3ndeckue sIBICHHS B MPUPO/IE,
IIPU 3TOM TEPEBOJIUTH MPAKTHUECKYIO 3a/layy B yueOHYIO, BBIIEISATD
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUSCKUX SIBJICHUI

1.4 ONMCHIBATh HM3yUYCHHBIC CBOWCTBA Tl W (U3WYCCKUE SBICHHUSA,
UCTIONB3Yd  (pu3MYecKkue BETWYWHBI, TPH ONHUCAHUU MPABUIHHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOJIB3YEMBIX BEIWYWH, UX
0003HaYeHUANETUHUTIBI(PU3NUECKIXBEIIMYUH, HAXOIU Th(HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTHh TpadUKH  M3YyYEHHBIX  3aBHCUMOCTEH
(U3UICCKUX BEIIMYUH

1.5 XapaKTepru30BaTh CBOMCTBA Tel, (M3MUECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3ySl W3YYEHHBIC 3aKOHBI, IIPU OSTOM J1aBaTh CJIOBECHYIO
GbOpMyNTHpPOBKY 3aKOHa ¥ 3alUCHIBAaTh €r0 MAaTeMaTHUYECKOe
BBIPAKEHHE

1.6 00BACHATHYU3NIECKUEABICHHUS, TPOIIECCHINCBONCTBATE,BTOM YHCIIC
U B KOHTEKCTE CHUTyalluid MPaKTHKO-OPHUEHTHPOBAHHOTO
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XapakTepa: BbIABIATh NPUUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHHEen31l—  2I0rMYecKUXIIaroBconopoiHal—2  M3y4eHHBIX
CBOMCTBa()U3NUECKUXABICHUH,PU3NUECKMX3aKOHA W
3aKOHOMEPHOCTH

1.7

pemaTbpacyeTHbIe3a1aunB | —2 1EHCTBUA, UCIIONb3YA3aKOHBIN
dopMynbl, CBA3BIBAIOIIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE
aHaJau3a YCJIOBMA3a1AUYNU3ANIUCBHIBATBKPATKOE YCJIOBHE,IOJICTABIATH
¢u3nueckre BeIMUYUHbI B (POPMYJIIbI U IPOBOJUTH PACU€Thl, HAXOIUTh
CIIPaBOYHbBIE JIaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a/1a4, OLEHUBATh
PEATMCTUYHOCTH TOJYYeHHON (PU3MUECKON BEITMUMHBI

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIU
(¢u3MUeCKUX METOJIOB, B OINUCAHWU MCCIEOBAHUS BBIIEIATH
IPOBEPSEMOEIPEANON0KEHNE(TUIOTE3Y ),pa3INYaTbUMHTEPIIPETUPOB
aThIOJNYYEHHBINPE3YNIbTAT,HAXOIUTHOUTUOKN B XOJI€ OIbITA, AENiaTh
BBIBOJBI 10 €r0 pe3yJibTaTam

1.9

IIPOBOIUTHOTIBITHITTOHAOTIOIEHU IO (D U3NYECKUXSIBJICHUUIITN

bu3uYecKuX  CBOMCTB  Tel:  (opMynaupoBaTh  MPOBEPsSECMbIC
NPENNoNOKEHUsI, CcoOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
00opya0BaHUs, 3aMUCHIBATH X0/ OMbITA U (HOPMYITUPOBATH BHIBOIBI

1.10

BBIIOJIHSTHIIPSMBIEU3MEPEHUSICUCIIONB30BAHUEMAHAIIOTOBBIXH
(G pPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKa3aHUsI MPUOOPOB C y4ETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

IMPOBOJIUTh  MCCJIEAOBAaHHWE 3aBHCUMOCTH  OIHOM  (DU3WUYECKOM
BEJIMYUHBI OT JIPYroil C HCIOJb30BAHUEM TNPSIMBIX H3MEPECHUMH,
y4acTBOBaTh B IUIAHUPOBAHMHU YYEOHOTO HCCIICIOBaHMS, COOMPATH
YCTaHOBKYUBBITIOTHATHU3MEPEHHU S, CICYATIPENI0KCHHOMYIUIAHY,
(bUKCUpOBaTh PE3YIbTATHl IOJYYEHHONW 3aBUCHMOCTH (HU3UYCCKHX
BEJIMYMHBBUICIIPEIOKCHHBIX TAOTUITUTPA(UKOB, ICIATHbBBIBOABI  TIO
pe3yibTaTaM UCCIEIOBAHUS

1.12

POBOAUTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIMYUH, CIEHYS
IPEITI0)KCHHOMUHCTPYKITUU . IPUBBITIONTHEHUA ~ U3MEPEHUHCOONpaTh
DKCIEPUMEHTAIBHYK) YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HCKOMOU
BEJINYHHBI

1.13

coOoaTh TpaBWIa TEXHWKH  OE30MAacHOCTH Tpu  padote
¢ 1abopaTopHBIM 000PYTIOBAHUEM

1.14

yKa3blBaTh MNPUHIUIBIACHCTBUSIPUOOPOBU TEXHUUYECKUXYCTPOMCTB,
XapaKTEePU30BAThIIPUHILIUITBIIEUCTBUSAN3YUEHHBIXIIPUOOPOB
UTEXHUYECKUXYCTPOUCTBCIIOMOIIBIOUXOMUCAHUS, UCITONIb3YS
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3HaHUSI O CBOMCTBax (U3MYECKUX SIBICHUH H HEOOXOJIUMBbIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

NPUBOJIUTH TPUMEPHl (HAXOAUTh WHPOPMANUIO O TPUMEpPax)
IPAKTHYCCKOTOUCIIOIB30BaHUA(DU3NICCKUX3HAHUMBIIOBCETHEBHOM
KUZHUISI00€CTICUeHUSI0€30I1aCHOCTUTIPUOOpalieHUUCTIpUOopamMu
UTCXHUYCCKUMHUYCTPONCTBAMU,COXPAHEHUS3OPOBhSl M COOJFOICHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEH cpesie

1.16

OCYHIECTBISIThOTOOPUCTOYHMKOBUH(pOpMamuBceTulIHTEpHETB
COOTBETCTBHM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCSl 3HAHUM W IyTEM CPABHEHUS PA3IMYHBIX MCTOYHHKOB
BBIICNIATBUH(POPMALINIO,KOTOPASIBIIAECTCANPOTUBOPEUNBONUITU
MOKET OBITh HEJTOCTOBEPHOM

1.17

UCIIOJIb30BaTh TMPU  BHIMIOJIHEHUHM YYEOHBIX 3aJaHUN HAy4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COAEp>KaHUs, CIPABOYHBIC
Marepuainbl, pecypcel cetu VIHTepHEeT, BIaAETh IpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOU CHCTEMBI B JPYTYIO

1.18

co371aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
HA0CHOBE2—3MCTOYHUKOBUH(DOpMAIMU(DU3NIECKOTOCOIEpKAHUS, B
TOM YHCIe TMyOIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yibTaTax
IPOEKTOB MJIM YYEOHBIX MCCIENOBAaHUN, MPU OSTOM TPaMOTHO
UCIIONIB30BaTh HM3YYEHHBIH TMOHATHMHBIM ammapar Kypca (HU3UKH,
CONPOBOK/JATh BBICTYIIJIEHUE MPE3EHTALUEH

1.19

IIPYU BBITIOJIHEHUH YYEOHBIXIIPOEKTOBU HCCIEIOBAHUI paclpeneniTh
00s13aHHOCTH B T'PYIINE B COOTBETCTBUU C TTOCTABICHHBIMU 33a4aMH,
CIEOWTH 3a BBIIIOJHECHUEM IUIaHA JIEMCTBUM, aJC€KBATHO OLICHUBATH
COOCTBEHHBI BKJaA B JIEATEILHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOEB3aUMO/IEVICTBHE, YYUTHIBASIMHEHUEOKPYKAKOIIIAX

IIpoBepsieMmbledIeMeHTBICOAEePKAHNS

Kon Kon [IpoBepsIEMBIETIEMEHTHICOAEPKAHUS
pasznena | dJEMEHTa
1 OU3NKA NEEPOJIbBIIOSHAHUNOKPYXXAOIIETOMHWPA

11 @u3uka — Hayka O mnOpupoje. SBIEHHUS TNPUPOJBIL.
dusznueckue  SBICHMS:  MEXaHUYECKHE,  TEIUIOBHIE,
AIIEKTPUUYECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE
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1.2 ®dusnyeckue BenuuuHbl. 3mMepenre pu3nyeckux BEIUYMH.
®dusnyeckue  npubopsl.  [lorpemHocTh  M3MEpEHUN.
MexayHapoHas cucTeMa euHULL

1.3 EcTecTBeHHO-HAY4YHBII METOJA MO3HAHMS: HAOII0JEHuUE,
NIOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIJIBU)KEHHUE THUIIOTE3,
AKCIIEPUMEHT 10  MpPOBEpPKE  THUMNOTE3, OOBSCHEHUE
HA0JII01aEMOr0 SIBICHHUS

1.4 Onucannehpu3ndecKUXsIBICHUUCTIOMOITBIOMOJIEIEH

1.5 [IpakTnueckuepabOTHI:

N3smepenuepaccTosHui.

N3mepenneobbemMaxkuakocTuuTBepaororena. OnpeneneHue

pa3MepoB MabIX Tell.

N3mepenue temmepaTypbl TMpH TOMOILIM >KUJIKOCTHOTO

TEPMOMETpA U AaTUYMKA TEMIIEPATYpPbI
ITEPBOHAYAJIbHBIECBEJAEHUAOCTPOEHUNBEIIECTBA

2.1 CtpoeHueBelIeCcTBa: aTOMBIUMOIEKYIIbI, UXpa3Mepbl. OTbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOECHUE BEIIECTBA

2.2 JIBrxeHnevactusenecTBa. CBI3bCKOPOCTUABUKEHHS
yacTtuicremmeparypoit. bpoyHosckoensmkenue, mubysus

2.3 B3aumopeiictBue YacTUL[  BEIECTBa: MPUTSKEHUE
Y OTTAJIKUBAHUE

2.4 ArperatHple COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B,
KUJIKOCTEH U TBEPAbIX  (KPUCTAIIMYECKUX)  Tell.
B3auMocBs3p MeEXIy CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OcoOeHHOCTHATPETATHBIXCOCTOSTHUMBO/IBI

2.6 [MpakTuyeckuepabOTHI:

Onenka quameTpa aTroma METOJIOM 9301 (O):]

(c mcnosp3oBaHueM GoTorpadmii).

OnbITH 1O HAOJIOICHUIO TEIIOBOT'O PACITUPEHHUS Ta30B.
ONBITEITOOOHAP Y)KCHU IO ICHCTBUSCHIIMOJICKYJIIPHOTO
TPUTSKCHUS

JIBIDKEHUENB3AVMOJIEMCTBUETEJI

3.1

MexaHnveckoe JBUkeHUE. PABHOMEPHOE U HEPABHOMEPHOE
JIBUKCHUE
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3.2 Cxopocte. Cpennsisi CKOPOCTb IIPM  HEPAaBHOMEPHOM
JBUKEHUU. PacyeT myTu u BpeMEeHU JABMKCHUS

3.3 SIBnenue uHepuuu. 3aKOH MHepuuu. B3aumoneiictBue Ten
KaK MpUYMHA U3MEHEHMsI CKOPOCTH ABMXEHHUs Tesl. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InoTHOCTBHBEMIECTBA. CBA3BIIIOTHOCTUCKOITUYECTBOMMOJIEKY
J B €IMHMIIE 00beMa BEIIeCTBa

3.5 CunakakxapaKkTepuCTUKaB3aUMOIEHCTBUSI TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl
C IOMOUIBIO TUHAMOMETPA

3.7 SIBnenue TArOoTEHHMS M cuia TsokecTH. Cuia  TSDKECTH
Ha Jpyrux mwiaHerax. Bec tena. HesecomocTh

3.8 Cunatpenus. TpenueckonpxeHusiuTpeHuenoxkos. Tpenue B
IPUPOJIC U TEXHUKE

3.9 CnoxkeHue cuWil, HampaBlIE€HHBIX IO OJHOM MPSMOH.
PaBHOAElCTBYIOIIAS CHIT

3.10 [TpakTryeckuepadoThI
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (LIapHKa
B JKMJIKOCTH, MOJIETH 3JEKTPUYECKOTO aBTOMOOWISA U TaK
nasnee).
OnpeneneHnecpeTHEHCKOPOCTUCKOTBKEHUIOPYCKAUITU
HIapyKa Mo HaKJIOHHOM MIIOCKOCTH.
OnpeneneHnernoTHOCTUTBEPAOTOTeNA.
OnBITHI, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh PACTKEHUS
(meopmarum) npy>KMHBI OT MPUITOKEHHON CHUJIBL.
OneIThl, IEMOHCTPUPYIOIIME 3aBHCHUMOCTH CHJIBI TPEHHUS
CKOJIBKEHMSI OT BEcCa Teja M XapakKTepa CONPUKACAFOIIMXCS
ITOBEPXHOCTEN

3.11 OU3NYECKUEABICHUSBIIPUPOIC : IPUMEPBIIBUKEHUSAC
Pa3IMYHBIMUA CKOPOCTSIMH B >KMBOW W HEXUBOW MPHUPOJE,
JEUCTBUE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE

3.12 TexHu4yeckreycTponucTBa: IMHAMOMETP, TOIITUITHUKH

JNABJIEHUETBEPJIBIXTEJI,)KUJIKOCTEMUT A30B
4.1 JaBnenue  TBepaoro Tema.  CrnocoObl  yMEHBIIEHUS

" YBCIINYCHUA JaBJICHUA
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4.2

JlaBneHuerasa.3aBUCUMOCTBIABICHUSATA3a0TOOBEMA,
TEeMIIepaTyphl

4.3

Hepez[aqa AaBJICHUA TBCPAbBIMHU  TCJIaMH, JKHUIAKOCTAMHU
u razamu. 3akoH Ilackamns. ITneBMaTHueckre MamIuHbI

4.4

3aBUCUMOCTh  JIaBJICHHSI  JKMJKOCTH  OT  TJIyOWHBI.
I'mppocrarnueckuit mapagokc. CooOmiaroniyecss COCyabl.
MuapaBnndeckre MeXaHU3MBbl

4.5

Atmocdepa 3emnu u atmocepHoe aaBieHue. [IpuyuHbI
CYIIECTBOBAHMUS BO3AYIMIHOW o00osouku 3emiu. OmbIT
Toppuuennn.3aBUCUMOCTbATMOC(HEPHOT01aBIACHUSIOT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMoc(epHoro JIaBJICHUSI. [Tpubopst
JUISL UI3MEPEHUsT aTMOC(EpHOTO TaBICHUS

4.7

JleCTBUEKMAKOCTUUT a3aHATIOT PY>KEHHOEBHUXTEIIO.
BritankuBaromias (apxumenoBa) cuia. 3aKoH Apxumeaa

4.8

[LmaBanueren.Bo3nyxonnaBanue

4.9

[TpakTryeckuepaboThI:

HccienoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 0oObeMa
MOTPY>KEHHOM B )KMAKOCTH YaCTH TeJa.
OnpeneneHneBbITATKUBAIOIIECHCHIIBL, IEUCTBYIOMIEHHA TENO,
MOTPY>KEHHOE B KUJIKOCTb.

[IpoBepka  HE3aBUCMMOCTH  BBITUIKMBAIOMIEH  CHUJIBI,
JIEUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MaCChI TENA.
OnBITHI, IEMOHCTPUPYIOIINE3aBUCUMOCTHBBITAIKMBAIOIICH
CUJIBI, JICHCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT 0O0BbeMa
MOrPY>KEHHOM B JKUJKOCTh YAaCTH TejJa W OT IUIOTHOCTH
JKUJIKOCTH.
KonctpynpoBanneapeomMeTpanaInKOHCTPYUPOBAHUEIIONKH U
OIPEJICIIEHUE €€ TPY30MOABEMHOCTH

4.10

Ou3nyeCcKUesBICHUSIBIPUPOIE : BIUSTHUEATMOC(HEPHOTO
JIaBJICHUS HA )KHBOW OPTraHW3M, IJIABaHUE PHIO

411

TexHuueckne  ycTpoiicTBa:  cooOHIArOIIMECs  COCYIbI,
YCTPOMCTBO  BOAONPOBOAA,  THAPABIMYECKUH  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPIITHEBOH HACOC,
apeomeTp

PABOTA,MOIIHOCTDL,OHEPI'A

5.1

Mexanuyeckaspabdbora
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5.2 MexaHn4ecKasMOITHOCTh

5.3 [IpocThie MeXaHU3MBI: pbIyar, 0J0K, HAKJIOHHAS TUIOCKOCTh.
[IpaBuno paBHOBeCHs pblyara

5.4 [IpumeHeHuenpaBuIapaBHOBECUSPbIYATaAKOIOKY

5.5 «3050T0€ TpaBUIO0» MeXaHUKU. KoapuiMeHT Mone3Horo
nercTBusMeXaHn3MoB. I IpocTrieMeXaHU3MBIBOBITYH
TEXHUKE

5.6 [TorennmanbHassIHEPrUUTENA, TOJHATOTOHA13eMIIEH

5.7 Kunernueckassneprus

5.8 [lonnas MexaHuveckass dHeprus. 3aKOH HM3MEHEHUS
U COXPAHEHUS] MEXaHUYECKOW SHEPTrUu

5.9 [IpakTnueckuepabOTHI:
OnpenenennepadboThICHIIBITPEHUSTTPUPABHOMEPHOM
JIBUKEHUU Tella [0 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanueycnoBruiipaBHOBECUsIpbIYara.
N3amepenne KIIJI HakIOHHOM TIIIOCKOCTH.
N3yueHnezakoHacOXpaHEHUSIMEXaHUUECKOMIHEPT U

5.10 duznyecKuesBICHUSIBIPUPOIE  phlYaruBTeICUeIOBEKa

5.11 TexHu4YecKreyCcTpornCTBa : phluar, 10 IBUKHBIN "

HETIOJIBM)KHBIA OJIOKW, HAKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
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8 KUIIACC
IIpoBepsieMmblenipeIMeTHBIEPE3yIbTATHIOCBOCHUSIOCHOBHOHO0pa30BaTe/JIbHOM
NporpaMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOMN
IIPOBEPSIEMOT O o0pa3oBaTeIbHOUIPOrpaMMbIOCHOBHOTOOOIEr000pa30BaHHUS
pe3ynbTaTa
1.1 WCIIOJIb30BATHIIOHATHS
1.2 Pa3INyYaThSIBICHUATIOONNCAHUIONXXAPAKTEPHBIXCBOUCTBU Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE (DU3UUECKOE SIBJICHHE
1.3 PacIio3HaBaTHIIPOSBICHUEN3YUYEHHBIX (P U3UUECKUXSIBICHUN B
OKpYXaIoIlleM MHUpE, B TOM 4Yuciie (PU3NYECKUe SIBJICHUS B MPUPOJIE,
IPU ATOM TIEPEBOJUTH MPAKTUUYECKYIO 3a/7a4y B yu4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBJICHUN
1.4 OTMHUCHIBATh M3YyYCHHBIC CBOWCTBA Tel © (U3UYECKHUE SIBIICHUS,
UCTIONIb3Yd (PU3MYecKue BEIWYMHBI, MPU ONHUCAHUMU MPABUIBHO
TpPakTOBaTh  (U3MUECKUM  CMBICT  HCIOJB3YEMBbIX  BEJUYUH,
0003HaYEHUANETUHUIIBI(PU3NUECKUXBEIINYNH, HAXOIUTHHOPMYJIbI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HU3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U IPOIIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBbI, MPU HTOM JaBaTh CJIOBECHYIO
GbOpMyNHpPOBKY 3aKOHa U 3alUChIBaTh €r0  MAaTeMaTUYECKOe
BBIPAKCHHE
1.6 00BACHATH(PUZNYECKUETIPOIIECCHINCBOMCTBATEI,BTOMYUCIIE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIS TRIIPUYUHHO-CIIEICTBEHHBIECBSI3U,CTPOUTHOOBSICHEHUE U3 1—2
JOTUYECKUX IIaroB ¢ TMOMOIIbI0 1—2 H3y4YeHHBIX CBOWCTBA
bu3nUecKuX SBICHNN, GU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH
1.7 pelarbpacyeTHbIE3a0auMB2—3 1€ CTBUS, NCTIOJIb3YA3aKOHBIN

dbopmynbl, CBs3bIBarONIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE
aHaJIN3a yCJIOBUA 33Ja4d 3aIlMChIBAaTh KPATKOE YCJIOBHUE, BBISBISATH
HEJ0CTATOKIAHHBIXUISIPEIICHU3a/1a91, BRIONPATh3aKOHBIN( OPMYJTBI,
HEO0OXOAUMBIEIsICEPEIICHUS, IPOBOAUTHPACYETHIMCPABHUBATHIIONYY
€HHOEe3HaYeHUE(HU3NUECKOUBEINUNHBIC U3BECTHBIMU JAHHBIMU

74



denepanpHaspadouasnporpammaldusuka.7—9kmnaccol(0a30BbIHYPOBCHB)

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(U3HUECKUXMETO0B,UCTIOIb3Y0NUCAHUENCCIIEJOBAHUS, BBIICSATh
IIPOBEPSIEMOE TPEIIIONOKEHUE, OLEHUBATH IMPABWIBHOCTH IMOPSIKA
IIPOBEACHUS UCCIIEIOBAHMSI, 1€JIATh BBIBOJIbI

1.9

POBOIUTHOTBITHITTOHAOTIOIEHU IO (D U3NYECKUXSIBJICHU MU

dbu3uYeckux  CBOMCTB  Teld:  (opMynaupoBaTh  MPOBEpsSEMbIC
NPEANONIOKEHUs, CcOOupaTh  yCTAHOBKY U3  MPEIJIOKEHHOTO
000py10BaHUS, OMTUCKIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATh TPSMBIE HU3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
pUOOPOBUIATUNKOBHU3NUECKUXBETUINH,CPABHUBATHPE3YIbTATHI
U3MEPEHUN C yU4eTOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

MpOBOAUTD HCCIICAOBAHHNC 3aBUCUMOCTH OI[HOﬁ (I)HSH‘IGCKOﬁ
BCIIMYHNHBI OT ﬂpyFOﬁ C HCIIOJIb30BAHHUCM IIPAMbBIX HSMCpeHHﬁ:
IIAaHUPOBAThL HMCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIIOJHATH
HN3MCPCHUA, ciacays MPpCAJIOKCHHOMY IJIaHY, (1)I/IKCI/IpOBaTB
PE3YIbTAThI HOquCHHOﬁ 3aBUCUMOCTHU B BUAC Ta6J'II/III )51 I‘pa(i)I/IKOB,
ACJIaTb BbIBOIBI ITO PE3YyJIbTaTaM HCCICIOBAHNA

1.12

IMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILICCKI/IX BCJINYHNH:
HJIaHI/IPOBaTBI/IBMepeHI/I}I,CO6HpaTL3KCHCpHMeHTaHBHyIOyCTaHOBKy,
ciacays HpGIUIO)KGHHOﬁ HHCTPYKIHNHW, ©W BbIYUCIETL 3HAYCHHC
BCJINYNHBI

1.13

coOmomaTh  TpaBWjia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYAOBAHUEM

1.14

XapaKTepU30BaThIPUHIIUITBIICHCTBUAN3YUCHHBIXIIPUOOPOB 151
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONMUCAHUSA, HUCIIOIb3Ys
3HaHWSI O CBOWCTBAaX (PU3WYECKUX SBICHUH U HEOOXOIUMBIC
¢dusznueckre 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTBIC TCXHHUYCCKHC YCTpOﬁCTBa N U3MCPHUTCIILHBIC
HpI/I60pI>I IO CXCMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISITb CXCMBI
QJICKTPUYICCKUX ueneﬁ C IMOCICOOBATCIIBHBIM MW IIapalJICIIbHBIM
COCIMHCHUCM 9JICMCHTOB, pa3in4dad  YCJIOBHBIC 0003HaYCHUS
SJICMCHTOB JJICKTPHUUYCCKHUX ueneﬁ

1.16

NPUBOJUTh TPUMEpPHl (HAXOAUTh WHPOPMALUIO O TPHUMEPaxX)
IPAKTUYECKOTOUCTIOIb30BaHUA (DU3NIECKUX3HAHUMBIIOBCETHEBHOM
KU3HUIsI00ecTIeueHUuI0€30MaCHOCTHIIPUOOPAIIEHUUCTIPUOOpaMu
UTEXHUYECKUMHUYCTPONCTBAMU,COXPAHEHUS3IOPOBhSl M COOJFOICHUS
HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIICH cpeie
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1.17

OCYHIECTBIISITBIIONCK  MH(OPMAMU(PU3TIECKOTOCOAEPKAHUSIBCETU
HNHTepHeT, HA OCHOBE HUMEIOLIUXCA 3HAHUM MU IIyTeM CpaBHEHUS
JOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIIENATh HMHGOpPMALMIO, KOTOpas
ABJISIETCS] MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPU BBIOJIHEHHH YYEOHBIX 3aJaHUN HAy4HO-
HNOMYJSPHYIO JUTEPATypy (U3HUECKOTO COAEpPKaHUS, CIPABOYHBIE
Marepuainel, pecypcel cetu VHTepHeT, BiaAeTh IpPUEMaAMU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALIUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO

1.19

C0371aBaThbCOOCTBCHHBICTTHCHMCHHBICUKPATKUCYCTHBIE  COOOIICHUS,
0000mass uHGOPMAIIUIO W3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
colepKaHUs, B TOM YHCJIE IyOJUYHO TIPEJCTABIATH PE3yJIbTaTh
NPOSKTHOW WJIM HCCICAOBATEIbCKOW JICSITCIIBHOCTH, TP  ITOM
IPaMOTHO HCITOJIb30BaTh HM3YYCHHBIH TOHATHHHBIA ammapar Kypca
(U3HMKH, COTTPOBOXK/AThH BBICTYIIJICHUE TTPE3CHTAIIUEH

1.20

TP BBINTIOJIHCHUHA y‘{€6HLIX ITPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/IBI/I‘IGCKI/IX
HpOIIGCCOBpaCHpCJIGJISITBO6$I33HHOCTI/IBFPYHH€BCOOTBGTCTBI/II/IC
IMTOCTAaBJICHHBIMHM 3aJad4aMM, CJICIUTHL 3a BbBIIIOJIHCHHUCM IIJIaHaA
H@ﬁCTBHﬁHKOppGKTHpOBaTBGFO,aIIeKBaTHOOHCHI/IBaTBCO6CTB€HHBII>1
BKJIaad B JOCATCIBHOCTb TPYIIIBI, BBICTPAUBATH KOMMYHHUKATHBHOC
B3aI/IMO,II€I‘/’ICTBI/I€, MMPOABJIA TOTOBHOCTL pa3spCiIaTh KOH(i)J'II/IKTBI

IIpoBepsieMbled1eMeHTHICOIEPKAHUS

Kon Kon [IpoBepsieMBIEdIEMEHTHICOAEPKAHUS
paszzena | D>JEMEHTa
6 TEITVIOBBIEABJIEHUA
6.1 OCHOBHBIETION0XKEHUSMOJIEKYIISIPHO -KUHETUYECKOUTEOPU U

CTpOEHHMS BelecTBa. Macca U pa3Mmepbl MOJIeKyJl. OTNbITHI,
IIOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS MOJEKYJIAPHO-
KMHETUYECKON TEOPUHU

6.2 MoaeanTBepaoro, KuaKorourazoo0pa3HorocoCTOSIHUM
BeniecTBa. Kpucrammmyeckue u aMopHbIe TeIa

6.3 OOBACHEHNECBONCTBIa30B, KUIKOCTCHHTBEPABIX TSTHAOCHO
BEMOJIOKEHUNMOJIEKYJISIPHO-KUHETHYECKOUTEOPU N

6.4 CmauyrBaHUEHKATUIUISIPHBIEABICHUS

6.5 TemutoBoepacmupeHUENCKATHE
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6.6 Temneparypa. CBsd3b TeMmepaTypel €O  CKOPOCTBIO
TEIJIOBOTO JIBUXKEHUS YaCTHIL

6.7 Buytpennsssneprua.CnocoObM3MEHEHUBHY TPEHHEN
SHEPIrUM: TEIUIONEpeiada U COBEPILICHUE pabOThI

6.8 Bunbr  Temnonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIMS,
U3JTy4YCHUE

6.9 KonmuecTBOTEMIOTHL. Y IENbHAATEIIIIOEMKOCTHBEIIIECTBA

6.10 TeruiooOMEH W TEIJIOBOE  paBHOBECHE. Y paBHEHHE

TEIJI0OBOI0 OajlaHca

6.11 HJ'IaBJ'IeHI/IeI/IOTBepI[eBaHI/IerI/ICTaJ]HI/IIICCKI/IXBCH_ICCTB.
VI[GJ'IBHaSI TCIJIOTA I1JIaBJICHUA

6.12 [TapooOpaszoBanue u kouaeHcanus. Mcmapenue. Kurenwue.
VYaeneHass  TemioTa  MapooOpa3oBaHHsS.  3aBHCHMOCTH
TEMIIEpaTypbl KHIICHUSI OT aTMOC(HEPHOTO JTaBJICHHSI

6.13 BrnaxnoctbeBo31yX2

6.14 DHEPrUusTOIIMBA. Y IeTbHASTEIIOTACTOPAHUS

6.15 [Tpunnumer padotel TernoBeix asurateneit KIIJ[ termoBoro
nBuratens. TernoBble IBUTATENW M 3allldTa OKpYKaroIeh
cpeasl

6.16 3aKOHCOXPaHCHUSUIIPEBPAICHUAIHEPT UM BTEILIOBBIX
nporieccax

6.17 [TpakTryeckuepaboThI:
ONBITEITOOOHAPY)KECHUIOICHCTBUSCHIMOJICKYJISIPHOTO
MPUTSKCHUS.
ONBITHITTOBBIPANIMBAHUIOKPUCTAIIIOBIIOBAPEHHONCOIN WU
caxapa.
ONBITEITOHAOIIOICHUIOTETIOBOTOPACIIIMPCHUATA30B,
KUJKOCTEN U TBEPIBIX TEI.

OrnpeneneHue qaBiIeHUs BO3yXa B OJTOHE IIIIPHIIA.
OnpIThl, JAECMOHCTPUPYIOIIHE  3aBUCUMOCTH  JABJICHUS
BO3JIyXa OT ero o0beMa M HarpeBaHUs WA OXJIAXKICHUS.
[IpoBepka rUMOTE3bl JMHEHHOW 3aBUCHUMOCTH  JIJIUHBI

CTOJIOMKAKUIKOCTUBTEPMOMETPUUECKOUTPYOKE 0T
TEMIEPATYPHL.
HaGnronennen3MeHeHUABHY TPEHHEHAHEPT MU TENA B

PE3YIbTATC TCINIOIICPCaAAYN U pa6OTI)I BHCIIIHUX CHII.
I/ICCJ'IGI[OBaHI/IeHBJ'IeHI/IHTeHJ'IOO6MCHaHpI/ICMGHII/IBaHI/II/I
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XOJIOJHOUUT OPSYEUBOBI.

OnpeneneHue KOIWYECTBA TEILIOTHI, ITOJYYEHHOIO BOJOU
IPUTETIIO00MEHECHAT PETHIMMETAIUTMYECKUMIUIUHAPOM.
OnpeneneHue  ynenpHOM — TEINIOEMKOCTHM — BELIECTBA.
Hccnenosanue npouecca UCapeHusl.
OnpeneneHneoTHOCUTEIbHOMBIAKHOCTUBO3 Ay XA.
OnpeneneHue yneapHON TEILIOTHI IIIaBICHUS JIbJA

6.18 @u3n4yecKue SBICHUS B  MNPUPOJE: TOBEPXHOCTHOE
HaTSDKEHUEUKATMIUIIPHBICS BICHUSBIIPUPO/IC, KPUCTAIIBI B
npupone, wusnydenue CoiHIa, 3amep3aHHe BOJOEMOB,
MoOpCKHe Opu3bl; 00pa3oBaHHUE POCHI, TyMaHa, UHEs, CHeTa

6.19 Texnuueckre  yCTpOMCTBAa:  KamWUISAPbl,  MPUMEPHI

UCIIOJIb30BAHUSl KPHUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETD,
JNaTYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIJIEHUS JTOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOWHA, ABUTaTesb
BHYTPEHHETO CrOpaHus

DJIEKTPUUECKUENMAT' HUTHBIEABJIEHUA

7.1 DneKTpu3auusTen. J[Bapoaa’nekTpuiecKux3apsioB

7.2 B3aumopelictBue  3apsikeHHBIX Ted.  3akoH  KyrnoHa
(3aBHCUMOCTBHCUJIBIB3aUMOAECTBUS3APSIKEHHBIXTEIOT
BEJIMYMHBI 3apAJIOB U PACCTOSIHUS MEXKIY TEJIaMM )

7.3 Dnektpuueckoe mnone. HanpsokeHHOCTh  3IEKTpUYECKOro
noJis. [ [pyHIUIIC yne pro3uIuu3IEK TPUUECKUXTIONIEN (Ha
Ka4€CTBEHHOM YPOBHE)

7.4 Hocutenu  snexTpuyeckux  3apsoB.  DJIEMEHTapHBII
anexTpuyeckuitzapsan. Ctpoenneatoma.l IpoBogaukuu
JTUBIEKTPUKHU

7.5 3aKOHCOXPaHEHUSAIEKTPUUECKOT03apsiia

7.6 DNEeKTPpUYECKUM TOK. VYcnoBus CYILIECTBOBAHUS
ANEKTPUYECKOr0 TOKa. ICTOUHUKH MOCTOSHHOTO TOKA

7.7 JIeHCTBUSRNIEKTPUYECKOTOTOKA(TEIIIOBOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKMJIKOCTSX U ra3ax

7.8 Onektpuueckas  menb. Cuwia  Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTUBIECHUETPOBOAHUKA. Y 1ETBHOECONPOTUBIICHUE

BCIICCTBA
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7.10 3akoHOMaIIIsTydacTKaluenu

711 [TocnenoBarenbHOE 151 napasuieibHOE COCMHEHHE
POBOJAHUKOB

7.12 PaboTa 1 MOUTHOCTb 3IEKTPUUECKOro TOKa. 3akoH JIKoyiis-
Jlenna

7.13 DNeKTpuYeckue Uenu M MNOTPeOUTeNH DIEKTPUUECKOU

sHepruu B ObiTy. KopoTkoe 3ambikaHue

7.14 IlocTossHHBIE MarHuThl. B3auMOAEHCTBUE IMOCTOSHHBIX
MAarHuTOB
7.15 MarsutHoe 1ojie. MarauTHoe moJjie 3eMJIU U €r0 3HAUCHHE

JUIS JKA3HHU Ha 3emiie

7.16 OnbiTOpcTena.MarautHoenosediekrpuueckorotoka. [ Ipume
HEHUE DJIEKTPOMAarHuTOB B TEXHUKE

1.17 JlelicTBM€ MArHUTHOTO TOJiE Ha MPOBOJHUK C TOKOM.
DNeKTpOoJBUTaTeNIb TOCTOSIHHOTO Toka. Vcmonb3oBaHue
AJIEKTPOABUTATEIICHBTEXHUUECKUXYCTPONCTBAX 51 Ha
TpPaHCIIOPTE

7.18 Onbitei®apanes. ABIeHNEITEKTPOMAr HUTHOMUHTYKITH .

[Ipasuiio Jlenna

7.19 Onektporeneparop. CrocoObl MOTyYeHHs] AICKTPUUECKON
DHEPruu. DJIEKTPOCTAHIIMH HABO30OHOBIAEMBIXHUCTOUHHUKAX
SHEPIrUu

7.20 [TpakTryeckuepaboThI:
OnBITHITTOHA0ITIOICHUIOICKTPU3AIUU TEIMHAYKIIMEH U TIPU
CONPUKOCHOBEHHUH.
HccnenoBanue JNEUCTBUS AJIEKTPUYECKOTO T10JIs

Ha TIPOBOJAHUKHU U JUIICKTPUKH.

CbOopka u mpoBepka pabOTBI DIIEKTPUUECKOW  IIeTIH
MOCTOSIHHOTO TOKa.

W3mepenune u peryimpoBaHue CHIIBI TOKA.
H3MmepennenperyampoBaHHCHATPSKCHHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HMIYIIETO 4Yepes
PE3UCTOP,0TCOMPOTUBICHUSAPE3INCTOPANHATIPSIKEHUSTHA
pe3ucTope.

OnBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTD JJIEKTPUUECKOTO
COTPOTHBJICHUS TPOBOAHUKA OT €ro JJIWHBI, IUIOMATU
MOTIEPEYHOTO CEUYCHUS U MaTepHuaa.
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[IpoBepka npaBuia CJIOKEHUS HaIpsKEHU N
IIPU TIOCJIEIOBATEIIBHOM COECIMHEHUH JABYX PE3UCTOPOB.
[IpoBepkanpaBunaIICUIBITOKAI PUNIAPAILIETIEHOM
COEAMHEHNH PE3UCTOPOB.
OnpeneneHnepadboThIdIEKTPUUECKOTOTOKA, UYIIEroYepe3
pe3ucTop.

Onpenenenne MOITHOCTH AIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.
NccnenoBanne3aBUCUMOCTUCHIIBITOKA, UYIIETOYEPES
JIAMIIOYKY, OT HAMPsHKEHUST Ha HEM.
OnpenenenneKIIInarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBHUSL MOCTOSIHHBIX
MarHuTOB.

N3ydenre MarHUTHOTOIOMS MOCTOSIHHBIXMArHUTOB MPU HUX
00bEIMHCHUU U Pa3/ICIICHHUN.
NccnenoBanneneicTBUAIEKTPUIECKOTOTOKAHA MArHUTHYIO
CTpEJIKY.

OnBbITHI, JIEMOHCTPUPYIOIITUE 3aBUCHUMOCTb CUJIBI
B3aUMOJECHCTBUAKATYIIKUCTOKOMUMArHUTAOTCWIIBITOKA |
HaIlpaBJICHUS TOKA B KaTYIIIKE.
N3ydenneneiicTBUSIMarHUTHOT OTIOJISTHAIIPOBOJHUKC TOKOM.
KoHnctpynpoBanuennzyueHuepaboThIIIECKTPOABUT ATEIS.
Namepenne KIIJ[ anekTpoaBuratenbHON yCTaHOBKH.

OneITEl 1O HCCIENOBAHUIO SIBIIEHUSI 3JIEKTPOMATHUTHOM
VHIYKIHUH:UCCIEN0BAaHUEU3MEHEHUN3HAUECHUSN
HaIlpaBJICHUS UHAYKIHOHHOTO TOKA

7.21 @u3nYeCKue SABJICHUS B IPUPOJIE: FIEKTPUUYECKUE SBICHUSB
aTmocdepe, ANEKTPUUYECTBO KUBBIX OpraHU3MOB,
MarHuTHOEMNone3eMiu, Apelid) MoIt0CcoB, POJIb MArHUTHOTO
NOJISL 114 J)KU3HU Ha 3eMJie, OJISIPHOE CUSTHUE

1.22 TexHuueckue YCTPOWCTBA: DJIEKTPOCKON, aMIEpMETp,
BOJITMETP, PEOCTAT, CUETYHK DIEKTPUUECKOW DHEPIruH,
AIIEKTPOOCBETUTEIIbHBIC puoopHI, HarpeBaTebHbIE
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEeNOXPAaHUTEIN,  DJIEKTPOMArHWT,  DJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
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9 KUIIACC
IIpoBepsieMmblenipeIMeTHBIEPE3yIbTATHIOCBOCHUSIOCHOBHOHO0pa30BaTe/JIbHOM
NMPOrpaMMblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTeIbHOUIPOrpaMMbIOCHOBHOTOOOIEr000pa30BaHHUS
pe3yJibrarta
1.1 UCIIOJIb30BAThU3yYEHHBICTIOHATHUS
1.2 Pa3INYaThSIBICHUATIOONNCAHUIONXXAPAKTEPHBIXCBOUCTBU Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE
1.3 PacIio3HaBaTHIIPOSBICHUEN3YUYEHHBIX (P U3UUECKUXSIBICHUN B
OKpY’KaIoIeM MUpPE, B TOM 4YHcie (U3NYECKUE SBICHUS B MPUPOJIC,
IPU ATOM TEPEBOAUTH MPAKTHYECKYIO 3a]1auyy B YUEOHYIO, BBIJIEIATD
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBJICHUN
1.4 OTMHUCHIBATh M3YyYCHHBIC CBOWCTBA Tel © (U3UYECKHUE SIBIICHUS,
UCTIONIBb3Yd (pU3MYecKue BEIWYUHBI, MPU ONHUCAHUU MPABUIBHO
TpPakTOBaTh  (U3MUECKUM  CMBICT  HCIOJB3YEMBbIX  BEJUYUH,
0003HaYEHUANETUHUIIBI(PU3NUECKUXBEIINYNH, HAXOIUTHHOPMYJIbI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HU3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U IPOIIECCHI,
UCTIONIb3ysSd UW3Y4YEHHBIE 3aKOHBI, IMPU DTOM JaBaTh CIOBECHYIO
GbOpMyNHpPOBKY 3aKOHa U 3alUChIBaTh €r0  MAaTeMaTUYECKOe
BBIpAKCHUE
1.6 00BACHATH(PUZNYECKUETIPOIIECCHINCBOMCTBATEI,BTOMYUCIIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISBIIS THIIPUIMHHO-CJIEICTBEHHBIECBSI3U,CTPOUTHOOBSICHEHUE U3 2—3
JOTUYECKUX IIaroB ¢ TMOMOIIbI0 2—3 H3yYEeHHBIX CBOWCTBA
bu3nUecKuX SBICHNN, GU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH
1.7 pemarth pacyeTHbIe 3a7ayu (Omuparonuiuecs Ha cuctemy w3 2-3

YpaBHEHUI), HCMOJb3Yys 3aKOHbI U (POpPMYIJbl, CBS3bIBAIOLIUE
¢u3nueckre BENIMYMHBI: HAa OCHOBE aHalIW3a YCIOBUSA 3aJa4d
3aIUChIBATbKPATKOEYCIOBUE, BBISIBIISITHHEOCTAIOIIIE WIn
n30bITOUYHbIC JJAHHBIE, BHIOUPATh 3aKOHBI U (HOPMYJIIbI, HEOOXOIUMBIE
JUISl pelIeHus, NPOBOJUTH PAacyeThl M OLECHUBATh PEATUCTUYHOCTD
MOJIYYEHHOT'O 3HAYEHUS (PU3NUECKOIN BETUYMHBI
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1.8

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU
(bU3UYECKUXMETO/I0B, UCTIOIb3YSIOMICAHUEUCCIIEI0BAHM S, BBIICIISITh
MPOBEPSIEMOE MPENOJI0KEHUE, OIEHUBATh MPABUIBHOCTh MOPSJIKA
NPOBEACHUSI HCCIICIOBaHMS, JelaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB

1.9

POBOIUTHOTIBI THIIOHAOTIOACHIU IO M3UYEC KU X IBIICHUUMITH
(U3MUeCKuX CBOWCTB TeNI: CaMOCTOATENIbHO COOUpPATh YCTAHOBKY
U3U30BITOUHOrOHA00pa 00OPYIOBAHMS,ONMKUCHIBATh XOJ ONBITA HEro
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIBI

1.10

NPOBOJIUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX HU3MEPECHHIA,
OTIpesieNsisi CpeqHee 3HAueHUE H3MepsSeMO BeTWYuHBI ((OKyCHOE
paccrosiHie coOuparoiiel JMH3bI), 000CHOBBIBATH BBIOOP cIocoOa
u3MepeHus (M3MepUTETBLHOTO Mprubopa)

1.11

IPOBOAUTHUCCIIEI0BAHNE3aBUCUMOCTEN (D U3NUECKUXBEITMUNHCUCTIOND
30BaHUEMITIPSAMBIXU3MEPEHNN TNIAHUPOBATHUCCIIEIOBAHHE,
CaMOCTOSITETILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3YNIbTATHI
MOJIYYeHHON3aBUCUM OCTU(U3MUECKUXBEIIMUNHBBUAETAOTHUI] U
rpauKoB, JAeNaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

NPOBOAUTh  KOCBEHHBIE  W3MEPEHHsS  (PU3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATh W3MEpPEHHs, CJIEAysd NPENJIOKEHHON WHCTPYKIIHH,
BBIUHUCIISITh 3HAYECHHE BEJIMYMHBI W aHAJU3UPOBATH IMOJYYEHHBIE
pEe3ybTaThI C YYETOM 33JJaHHOM MTOTPEITHOCTH U3MEPEHU N

1.13

coOmoaTh  TpaBUJia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYAO0BAHUEM

1.14

paznuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepuaIbHaAATOYKA,a0COMOTHOTBEPAOETEII0, TOUCUHBIHUCTOYHUK
CBETa, JIy4, TOHKAs JIMH34, [UIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas
MOJEJIb aTOMHOTO s1/1pa

1.15

XapaKTepU30BaThIPUHIIUITHIICHCTBUAN3YICHHBIXIIPUOOPOB u
TEXHHYECKUX YCTPOWCTB C OMOPOM HA WX OINHUCAHUS, WCTOIB3YS
3HaHWSI O CBOWCTBAaX (PU3WYECKUX SBICHUH ¥ HEOOXOIMUMBIC
¢dusnueckre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMBI MW CXEMaTHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYCCKUXYCTPONCTB,H3MEPUTEIBHBIXITPUOOPOB u
TEXHOJIOTHYCCKHX IPOIECCCOB IMPH PEHICHUU YUeOHO-TPAKTHICCKHX
3a/1a4, ONITHYCCKUE CXEMBI IS TIOCTPOCHHS H300paKEHHUH B TUIOCKOM
3epKajie ¥ COOMpAIOIIEH JIMH3E
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1.17

NPUBOJIUTH TPHUMEPHl (HAXOAUTh WHPOPMANUIO O TPUMEpPax)
IPAKTHIECKOTOUCTIOIB30BaHUA(DU3NICCKUX3HAHUMBIIOBCETHEBHOM
KUZHUJISI00€CTIeUeHUSI0€30ITaCHOCTUTIPUOOpallieHUUCTIpUOopamMu
UTECXHUYCCKUMHUYCTPONCTBAMU,COXPAHEHUS3OPOBhSl M COOJTFOICHMS
HOPM DKOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIIEH cpesie

1.18

OCYHIECTBJISITh  MOUCKUH(GOPMAUU(PU3TIECKOTOCOIEPKAHUSIBCETH
WNuTepHer, caMoCTOATENbHO (QOpMYyNHpYys TOUCKOBBIA  3arpoc,
HaXOAUThb IIYTHM  ONPEACJIEHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMaIM Ha OCHOBE HMEIOIIMXCS 3HAHUM M JIOMOJIHUTEIbHBIX
VICTOYHUKOB

1.19

UCIIOJIb30BaTh MPU  BHIIOJHEHUM YYEOHBIX 3aJaHUN  HAy4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COAEp>KaHUs, CIPABOYHBIC
Marepuainbl, pecypcel cetu HVHTepHeT, BIaAeTh INpUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOW CHCTEMBI B APYTYIO

1.20

C03/1aBaThCOOCTBEHHBICITUCHMEHHBIENYCTHBIECOOOIIIEHUsIHA ~ OCHOBE
uHpOpMAIlMM W3  HECKOJbKMX  HCTOYHHUKOB  (PU3UYECKOTO
coJiep KaHus, Ty O TMYHOIIPEICTABISATHPE3yIbTaThIIPOEKTHONUITH
UCCJIEIOBATEIbCKOM  JIEITENIbHOCTH, TNPU  3TOM  T'PaMOTHO
UCIIOJIb30BaThU3YUCHHBINTOHA TUHHBIHANIapaTH3ydaeMoropasesna
GU3MKH W CONMPOBOXKAATHh BBICTYIUICHHE IIPE3CHTAllMEd C Y4YEeTOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBITTOJTHEHUH YYEOHBIX MPOEKTOB U UCCIACAOBAHUN (DU3UICCKUX
IIPOIIECCOBPACTIPEACIIATHO0SI3aHHOCTUBIPYIIIIEBCOOTBETCTBUHC
MOCTaBJICHHBIMM ~ 3aJladaMM, CJIEJUTh 3a BBINOJHEHUEM IUIaHa
el CTBHMUKOPPEKTHPOBATHET0,aICKBATHOOIICHUBATECOOCTBEHHBIN
BKJIAJT B JICSATEJIIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, TPOSBIISIS TOTOBHOCTH pa3pemiaTh KOHMIUKTHI

IIpoBepsieMmbledIeMeHTBICOAEePKAHNUS

Kon Kon [IpoBepsIEMBIEATIEMEHTHICOAEPKAHUS
pasznena DJIEMEHTA
8 MEXAHUYECKHUESABJIEHUA
8.1 Mexanndeckoe aBuxkeHue.MarepuanpHasaTouka.Cucrema
oTCcUeTa
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8.2 OTHOCUTENBEHOCTHBMEXaHUYECKOTOIBUKEHUS

8.3 PaBHOMEpHOENPSIMOTMHENHOE IBUKEHUE

8.4 HepaBuoMepHoenpsimoninHeiHOeABUKEeHNE . Cpe AHSSIN
MT'HOBEHHASI CKOPOCTH TeJIa MPU HEPABHOMEPHOM JIBHIKEHUHT

8.5 VY ckopenue.PaBHOYyCKOpEHHOETPSIMOJIUHEWHOEIBUKEHUE

8.6 CBoboanoenanenue.Onwitoll anumnes

8.7 PaBHOMepHOEC IBIKEHHETIOOKPYkHOCTH. [IepuoinuacTora
oOparieHus. JluneitHas U yrioBas CKOPOCTH.
LleHTpOCTpEMUTETHLHOE YCKOPEHUE

8.8 [TepsrritzakonHproTOHA

8.9 BropoiizakonHproToHA

8.10 TpernitzakoHHpr0TOHA

8.11 [TpuHIUIICYIEPTIO3UITUUCHIT

8.12 Cunaynpyroctu.3akoHl yka

8.13 CunaTpeHus :CUIaTPEHUACKOIbKEH U, CUIIATPEHUSITIOKOS,
JIpyTHe BUBI TPEHHUS

8.14 Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE
CBOOO/IHOTO TaJICHUS

8.15 JBmwxenuemnanetBokpyrComnuua.lleppasikocMuueckas
ckopocTb. HeBecoMocCTh 1 meperpy3ku

8.16 PaBHOBecuemMaTepraTbHONTOUKH. AGCOTIOTHOTBEP0E TEIIO

8.17 PaBHOBecue TBepmoro Tema € 3aKPEIUIEHHOM  OCBEO
BpamieHuss. MomeHT cwiibl. LleHTp TskecTn

8.18 Nmnynscrena. UsMeneHnenmiybca. UMy ibc crel

8.19 3aKOHCOXpaHEHUSUMITYJIbCA

8.20 PeakTuBHOEABMKEHNE

8.21 MexaHnueckasipabOTauMOIIHOCTb

8.22 PaGoTacuntspkectu, ynpyroctu, tpeans. CBI3bIHEPTUH U
padoTHI

8.23 [ToTeHnmanpHasIHEPTUsITENA, TTOAHITOTOHAATIOBEPXHOCTHIO

3eMin
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8.24

[ToreHnuanbHasAdHEPTUACKATOUIIPYIKUHBI

8.25

Kunernueckassneprus. TeopeMaOKMHETHUECKOMIHEPT MU

8.26

3aKOHCOXPAHEHUSIMEXaHUUYECKOMIHEPTHU

8.27

[IpakTnueckuepabOTHI:
OrnpeneneHuecpeIHeHCKOPOCTUCKOIBKEHUAOPYCKANITH
JBKEHUS [IapHUKa MO0 HAKJIIOHHOM MIIOCKOCTH.
OnpeneneHne YCKOpEHHUs Telna IMpU PABHOYCKOPEHHOM
JIBUKEHUU IO HAKJIIOHHOM TIOCKOCTH.
HccnenoBanne3aBUCUMOCTUITY THOTBPEMEHU

IpY PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaYaJIbHONHCKOPOCTH.
[IpoBepka ruMoOTE3BI: €CIAM TPU  PABHOYCKOPEHHOM
JBUKEHUNOE3HAYATBbHOUCKOPOCTUITY THOTHOCS TCAKAKPSI
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHE MPOMEXKYTKH
BPEMEHU OJIMHAKOBBI.
HccnenoBanne3aBUCUMOCTUCUIIBITPEHUSCKOIBKEHUSOT
CUJIbl HOPMAJILHOTO JIaBJICHHUS.
OmnpenenennekodHPUIMEHTATPEHUICKOIbKEHUS.
Omnpenenenne KECTKOCTH MPYKUHBI.
OmnpenenennepadboThICHIBITPEHUSTIPUPABHOMEPHOM
JIBUKEHUU Tella [0 TOPU30HTAIBHON MTOBEPXHOCTH.
OnpeneneHnepaboThICHIIBIYIPYTOCTUIIPUIIONBEME Tpy3a C
UCIOJIb30BaHNEM HETOJIBHXKHOTO U TIOJIBHYKHOTO OJIOKOB

8.28

duznyeckue SBJICHUS B Impupoac: IPUIINBBI W OTJIHBEI,
ABMOKCHHC IIJIAHCT ConHeunoi CUCTCMBI, PCAKTHUBHOC
ABHIKCHHUC JKNBBIX OPI'aHU3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUIOMETD, JIATYUKU
MTOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHUS, PAKETHI

MEXAHUYECKUEKOJIEGAHNA MBOJIHBI

9.1 KonebGarenproe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHMIA: IEPUOJI, YACTOTA, aMILTUTY/Ia

9.2 Maremarnueckniiu npyxuHHbIMMasTHUKU. [ [peBpamienne
DHEPTUU TIPH KOJICOATEITHHOM JIBHYKEHUN

9.3 3artyxatouue  KosieOaHus.  BbIHy»KJIeHHble — KojeOaHMUs.

Pesonanc
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9.4

Mexannyeckue BOJHBL. (CBOMCTBA MEXaHMYSCKHX BOJIH.
[IpononbHBIEUTIONIEPEYHBIEBOIHBL. [[TMHABOJIHBI
HMCKOPOCThEEPACTIPOCTPAHEHUA. M eXaHNYECKUEBOJIHBIB
TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI

9.5

3ByK.I'pOMKOCTBHUBBICOTa3BYKa. OTpakeHUE3BYKA

9.6

Nudpa3ByknynbTpa3Byk

9.7

[IpakTnueckuepabOTHI:

OnpeneneHne  4acToTl W Hepuoja  KosieOaHMi
MaTEMaTUYECKOT0 MasiTHUKA.

Omnpenenenne 4acToThl U MepuoAa KojeOaHui NPy KUHHOTO
MasiTHUKa

HccnenoBaHnue  3aBUCUMOCTH — INepuoja  KojeOaHui
MOJIBEIIEHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanne  3aBUCHUMOCTM  Iepuojia  KosieOaHMi
NPYXUHHOTO MasiTHUKA OT MAaccChl rpy3a.
IIpoBepkaHe3aBUCHUMOCTHIIEPUOIaK0Ie0aHUITPY3a,10BELL
€HHOTOKHUTH,0TMACCHITPY3alKECTKOCTUTIPYKUHBI. 3MepeH
UEYCKOPEHUACBOOOIHOTO MaICHUS

9.8

@u3nUEeCKUE SIBICHUS B IIPUPOJIC: BOCIPUAITHE 3BYKOB
JKUBOTHBIMHU,  3€MJICTPACEHUE, CEUCMUYECKUE  BOJIHBI,
IIYHAMH, 3XO

9.9

TexHudyeckue  yCTPOMCTBA:  DXOJIOT,  HMCIHOJIb30BaHUE
yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOM

AT'HUTHOEITOJIEUSJIEKTPOMAT' HUTHBIEBOJIHBI

10.1

DJIEKTPOMarHuTHOE TIoJie.  DJIEKTPOMAarHUTHBIC  BOJIHBI.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH

10.2

[IIxama’neKTpOMarHU THBIX BOJIH

10.3

DOnekTpoMarHuTHass mnpupoaa cBeta. CKOpocTh CBeTa.
BostHOBBIE CBOMICTBA CBETA

10.4

[MpakTuyecknepabOTHI:
N3y4eHnecBONCTBINIEKTPOMATHUTHBIXBOTHCITOMOIIIBIO
MOOMITEHOTO TenedoHa

10.5

duznueckue sIBICHUS B MIPUPOJIE: OMOIOTHYECKOE JICHCTBUE
BUJIUMOTO,  YJIbTPA(pUOIETOBOTO U  PEHTTEHOBCKOTO
1763) 44 (505171
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10.6 TexHanueckue YCTpOMCTBA: HCIIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3U
11 CBETOBBIESABJIIEHUA

111 JlyueBasimoznennceTa.Mictounnkrucsera

11.2 [IpamonnHeHOEpaCIPOCTPAHEHUECBETA

11.3 OtpaxxenuecBeta. [Imockoezepkano.3akOHOTPaKEHUSICBETA

114 [Ipenomienuecsera.3akoHnpenomienusiceera.llonnoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xoamy4ueinBInH3e

11.6 OnTtuueckas  cuctema  (oroammapata,  MUKpPOCKOMA
U TellecKoIa

11.7 I'na3 KaK OnTHUYEeCKas cucrema. bimzopykocTtb
U TaJIbHO30PKOCTh

11.8 Paznoxenuebdenorocserascnektp.OnbiTbiHpi0TOHA. Cli0KEH
Ue CIEKTpalbHBIX I[BETOB. Jlucnepcus cBeta

11.9 [TpakTryeckuepaboThI:
HccnenoBanre 3aBUCHMOCTH yria OTpa)XeHUs CBETOBOTO
Jdy4a OT yrja HajeHHusl.
N3yuennexapakTepucTUKN300paKEHUATIPEIMETAB TIOCKOM
3epKaie.
HccnenoBanre 3aBUCUMOCTH yTiia MPEIOMJICHUSI CBETOBOTO
Jdy4a OT yriia maJicHUs] Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tonyuennen3o06pakeHUHCIIOMOIITLIOCOOMPAIOIIICHITUH3HI.
Omnpenenenne GOKYCHOTO PAacCTOSHUS M ONTHUYECKOU CHIIBI
coOuparomieit TMH3HI.
OnbITHIOPA3/I0KEHUIO0ETIOTOCBETABCIIEKTP.
OneITel MO BOCHPUATUIO I[BE€Ta TMPEIMETOB MpPU HUX
HAOJIIOICHUH Yepe3 IBETOBbIC (PUITbTPHI

11.10 OuznueckuesaBieHussBOpupoae:3aTMmenusiConnuansIyHel,
I[BeTa TeJ, ONTHYECKUE SABJICHUS B atMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPaK)

11.11 TexHu4ueCcKHeyCcTpOoNCTBA:0UKH,IEPUCKOIL, pOoTOAaMNMmapar,
ONTUYECKHE CBETOBO/BI

12 KBAHTOBBIEABJIEHU A

12.1 OnbiTeiPe3epopranmianerapuas MmogenbaToma.Mojenb

aroma bopa
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12.2

HUcnyckanne U MOOrJomeHue CcBera aTroMoM. KBaHTHL
JIuHeyaTeie CIIEKTPHI

12.3

PannoaktuBHOCTB. ANb(ha-,0eTa-uraMMa-u3Iy4eHus

12.4

CrpoenunearoMHorosaapa. HykimoHHassMO1€1baTOMHOTO SiIpa.
N3oTormsl

12.5

PanuoaxtuBHbie mpeBpameHus. [lepuwon moinypacnana
ATOMHBIX SIJIEP

12.6

ﬂ):[@pHBIG PCaAKINH. 3aKOHBI COXpaHCHUA  3apsAd0BOTO
1 MaCCOBOI'O YHCCJI

12.7

9HepFI/I$ICB$I3I/IaTOMHBIXHJIep . CBHSBM&CCBII/ISHCPI‘I/II/I

12.8

PCaKL[I/II/ICI/IHTGSaI/IIIeJICHI/ISISII[ep.HCTO‘IHI/IKI/IBHGPFI/II/ICOHHL[a
" 3BC3 ]

12.9

Snepuasisnepreruka.JlelicTBUEpaIMOAKTUBHBIXU3TYUCHU N
Ha KUBBIE OPTaHU3MBI

12.10

[IpakTnueckuepabOTHI:

HaGmronenwe  CIUIOIIHBIX WM JIMHEHYATBIX  CIIEKTPOB
U3JTY9ICHUSI.

HccrnenoBanne TPEeKOB: W3MEPEHUE DJHEPIHU  YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOorpadusam).
N3mepennepaarnoakTuBHOTO(hoHA

12.11

duznyeckue  ABJICHUA B NPUPOAE:  E€CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE JIYYH, PaJIUOAKTUBHOE
U3IIy4eHUe IPUPOIHBIX MUHEPAJOB, NENUCTBHE
PaaMOaKTUBHBIX U3TyUYCHHUI HAa OPraHU3M YEJIOBEKa

12.12

TexHrnueckne yCTpOUCTBA: CIIEKTPOCKON, UHANBUAYaIbHbBIN
JI03UMETp, Kamepa BunbcoHa
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IMEPEUEHB(KOJJUPUKATOP)PACHPEJIEJEHHBIXITOKJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBILIEIOOBPA30BAHUSIUAJIEMEHTOBCOJIEPKAHUSIIO ®PU3UKE

Jlisi ipoBeZleHHsT OCHOBHOI'O TOCYIAapCTBEHHOI'O 3K3aMeHa Mo (u3uke (Jajigee —
OI'Dno  Qusuke)ucnoab3yeTcAnepeueHb(KOAUPUKATOP ))TPOBEPIEMBIXTPEOOBaHUNA K
pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHUs U HIEMEHTOB COAECPKAHMSL.

IIpoBepsiembieHa Ol Inopu3nKeTpedOBAHUAKPE3YJIbTATAM OCBOCHUSIOCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHUs

Kon [IpoBepsemMbleTpeOOBAHUSKIIPEAMETHBIMPE3YIbTaATAMOA30BOTO
IPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl
TpeOOBaHUS OCHOBHOT0 00111eT0 00pazoBanust Ha ocHoBe OI'OC
1 [Tonumanue poiau GU3MKU B HAYYHOM KapTHUHE MUPA;

c(hOpMHUPOBAHHOCTH 0A30BBIXIIPEICTABICHHIN O 3aKOHOMEPHOU CBSI3U
UII03HABAEMOCTHSBIICHUUTIPUPOIBI, OPOTUIKCIIEPUMEHTABPU3UKE,
0CHCTEMO00PA3YIOIIEHPOTN(U3UKUBPA3BUTHUECTECTBEHHBIXHAYK,
TEXHUKUUTEXHOJIOTUiA,009BOMOIIMU(PU3NUECKUX3HAHUHUUXPOJIH B

IIEJIOCTHOM €CTECTBEHHOHAyYHOM KapTUHE MHpa, O BKIIaJe
POCCUMCKUXHU3APYOCKHBIXYUCHBIX-
(U3UKOBBPa3BUTHEHAYKH,00BsICHEHUEITPOIIECCOBOKP Y KAIOIIIETOMUPA
,pa3BUTHETEXHUKHU U TEXHOJIOTUI

2 3HaHUSIOBUIaXMaTEPUU(BEIIECTBOUIIOINE ),0IBUKECHUUKAK
criocobecyIecTBOBaHUAMATEPUH,00aTOMHO-MOJIEKYJIIPHONTEOPUHU
CTPOEHUSBEIIECTBA,0(hU3NIECKONCYIITHOCTUSABICHUNTTPUPOIBI
(MEXaHUYECKHUX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE pa3inyath SIBJICHUS 110 OMUMCAHUIO UX XapaKTEPHBIX CBOICTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (u3udeckoe
SIBJICHUE;

yYMEHHE Pacro3HaBaTh MPOSBICHUCH3YyICHHBIX(U3MUCCKUXIBICHUN B
OKpYKAIOLIEM MHpE, BBIIENAS WX CYIIECTBEHHbIE CBOMCTBa

(mpU3HAKH)
3 BrnanieHreocHOBaMUIIOHATHITHOT 0AIIIAPAaTaHCUMBOINYECKOTO SI3bIKA
(GU3UKHA U UCTIOJIb30BAHUE UX ISl PEIICHUS] yUeOHbIX 3aj/1ayu; YMEHHE
XapaKTepU30BaTh CBOMCTBa TeJ, (U3NUECKHE SBJICHUS
U TpOILECChl, HUCMOIb3Ys (PYyHIAMEHTAIbHBIE U AMIHUPUUYECKUE
3aKOHBI
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YMeHNeonnChIBaTbU3YU€HHBIECBOMCTBATENN (U3 NIECKUECSIBIICHUSI,
UCIIONB3Ys (PU3NUECKUE BEIIUUMHbI

Bnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOmroIeHus paBuil 0€30MaCHOTO Tpy/a:
HaO/MoieHe  (UBMYECKUX SABJICHHUI: YMEHHE CaMOCTOSITEIBHO
coOMpaTh SKCIEPUMEHTAIbHYI0O YCTaHOBKY M3 JaHHOro Habopa
000pyIOBaHUSI TOMHCTPYKIINH, OMUCHIBATH XOJ OMBITaW 3alHCHIBATH
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOIBI;
POBEACHUETIPIMBIXUKOCBEHHBIXH3MEPEHUU(PU3NICCKIXBETUUHH
YMEHHE IIJJAaHUPOBATh H3MEPEHHs, CaMOCTOSTENbHO COOHMPAThH
OKCIIEPUMEHTANBHYI0  yYCTAHOBKY TI0 HMHCTPYKIIMH, BBIYUCIATH
3HaYCHHEBEINYMHBIMAHATN3UPOBATHIIONYYEHHBIEPE3YIbTAThIC
YUETOM 3aJIaHHOM MOTPEIIHOCTH PE3yIbTaTOB H3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPHUMEHTABHBIX  HCCIICIOBAHMIA;
CaMOCTOSITEIBHO ~ cOOMpaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY
U TPOBOJWUTH UCCIEAOBAHWUE [0 WHCTPYKIMH, TIPEACTABISTH
TIOJTyYeHHBIE3aBUCUMOCTU(DU3NICCKUXBEIIMUNHBBUIETAOTHIT 1
rpagMKoB, YUYUTHIBATh IOTPELIHOCTH, J€laTh BBIBOABI IO
pe3yibTaTaM HCCIIEeOBAHUS

[loHnMaHue  XapakTepHBIX  CBOWCTB  (DM3MUYECKUX  MOJENeH
(MaTepuanbHasi TOYKa, aOCOITIOTHO TBEPAOE TEJO, MOJEINA CTPOCHUS
ra3oB, JKHUIKOCTEH W TBEPIBIX TeJ, IUIaHETapHas MOJIEIbh aroma,
HYKJIOHHASIMOJICJIbaTOMHOT OSI/Ipa ) HYMEHUETIPUMEHA ThUX IS
00BbsSICHEHUS (PUBHUECKUX TIPOIIECCOB

YMeHue oObSICHATh (U3HYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM
Yycie M B KOHTEKCTE CHUTyalMd NPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYMHHO-CIIEIACTBEHHBIEC
CBS3UUCTPOUTHOOBICHEHHECOIOPOHHAN3YYEHHBIECBONCTBAGU3NIECK
UX ABIICHHUH, PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH

YMeHue pematrb pacueTHble 3amauu (Ha 0asze 2-3 ypaBHEHHN),
UCTIONIb3YsS 3aKOHBI W (OPMYIIBI, CBS3BIBAIONIME (PUZUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPATKOE YCIOBHUE 3ajayH,
BBISIBJISITh HEJOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIMMBIE /IS €€ PEIICHUS, UCIIOJIb30BaTh CIIPABOYHBIC JTaHHEIE,
OPOBOJIUTh PACUYEThl W OLIEHUBATh PEATHCTUYHOCTb IOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUYMHBI; YMEHHUE ONPEACNATh Pa3MEPHOCTh
(bu3UYeCKON BEIMUMHBI, TOJIYYEHHON MPU PEUICHUU 3aa4u

YMeHue XapakTepu3OBaThb IPUHLMIBL  JACHUCTBUS TEXHUYECKUX
YCTPOUCTB,BTOMYHUCIEOBITOBBIXITPUOOPOB, HITPOMBIIIICHHBIX
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TEXHOJOTUYECKUXITPOLIECCOBIIOMXOMUCAHNIO, UCTIONb3YA3HAHUS 0
CBOMCTBax (DU3MYECKUX SBIECHUA M HEOOXoIUMble (pU3NYeCKue
3aKOHOMEPHOCTH

10

YMeHnencnonb30BaTb3HAHUA0PU3NYECKUXIBICHUSIX
BITOBCEHEBHOMKU3HUI5100€CTIeYeHU10€30aCHOCTH npu
oOpamieHM ¢  OBITOBBIMH ~ NpUOOpaMHM U TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAaHEHMSI 3JI0POBbsI U  COONIOACHUS HOPM
HKOJIOTHYECKOTO TMOBEJEHUS B OKPYXKAIOIIEH cpelie; MOHUMaHHE
HEOOXOJIMMOCTH TMPUMEHEHUSI JOCTHXKEHUM (U3UKKM U TEXHOJOTHUM
JUTSl palliOHANBHOIO MPUPOIOTIOIB30BAHUS

11

OneiT moucka, MpeoOpa3oBaHWs M NPEACTaBICHUS HWHGOPMALMU
(Gu3MUECKOro CcojepX)aHUsi C MCHOJb30BAaHHUEM HMHPOPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTU;

YMEHHE OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHOH WH(pOpMaLUu
Ha OCHOBE MMEIOIINXCS 3HAHUMI U JOMOJHUTEIbHBIX HCTOUHUKOB;
YMEHHE MCTOIb30BaTh NP BHINOJIHEHUN YU€OHBIX 3a/IaHU HayqHO-
NOMYJISIPHYIOJIUTEPATYPYPU3HUUECKOT0CO AP KAHUS, CIIPABOYHBIE
MaTepHaJIbl, pecypchl ceTh MHTepHeT;
BJIaJIeHNE0a30BbIMUHABBIKAMHUIIPE0Opa30BaHUANH(OPMALIUUII3
OIHOM 3HAKOBOW CHCTEMBI B JpPYIYH0; YMEHHE CO34aBaTh
COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOLICHHSI Ha OCHOBE
MH(pOpPMAIUHN U3 HECKOJIBKHUX UCTOYHHUKOB

IlepeyenbineMeHTOBCOAEpPKAHUA, IPOBepsieMbIXHAO T o pusnke

Kon [IpoBepAeMBIINIEMEHTCOAEPKAHUS
1 MEXAHUYECKUEABJIEHUA
11 Mexannueckoe JBHkKeHHe. MartepuanbHas Touka. (CucTema OTcCYeTa.
OTHOCUTENBHOCTD JBHKECHUS
1.2 PaBHOMepHOE 1 HEpaBHOMEpHOE ABMKeHHE. CpenHsst ckopocTb. Dopmyna
JUISL BBIYUCIIEHUSI CPETHEN CKOPOCTH:
S
V= _
t
1.3 PaBHOMEpHOE NIPSAMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa

OT BPCMCHH B CJ1y4ac paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABHUXKXCHUA:

X(t)=Xo+ Wyt.
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I'padpyixku 3aBUCHMOCTH OT BpPEMEHHU ISl MPOEKUUU CKOPOCTH, MPOEKIINHU
IIEpEMEILICHNS, ITyTH, KOOPAMHATHI NPH PABHOMEPHOM MPSMOJIUHEHUHOM
JBHKECHUH

1.4

3aBUCUMOCTHKOOPIMHATHI T€JIa OT BPEMEHUB CJIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JIBUYKCHUS :

t2
x(t):x0+v0Xt+aX-2. —

q)OpMYJIBI IJIA IIPOCKI WU MCPCMCUICHUSA, ITIPOCKIUN CKOPOCTHU U ITPOCKIUU
YCKOPCHUA TIPU PAaBHOYCKOPCHHOM HpSIMOJ'IPIHGﬁHOM JABHKCHHUU

t2
sx(t):VOX-t+aX-2, —

Vx (t) :V0x+ a'x ) t,

ax(t)=const,

V2x2—V1x2= 2axSx.

['padyiku 3aBUCHMOCTH OT BpEMEHHU MJIsi MPOEKIMH YCKOPEHUS, MPOSKIINH
CKOPOCTH, MPOEKIMHU TEPEeMEIIeHNs, KOOPAUHATH MPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JIBH>KCHUH

1.5

CBobonnoe nagenue. @opMyIibl, ONMKUCHIBAIOIINE CBOOOAHOE IMaJ[eHUE Tea
NOBEPTUKAIIN(JIBH>)KECHUETEIaBHU3UIIMBBEPXOTHOCUTEIIbHOTIOBEPXHOCTH
3emnn). ['paduku 3aBUCMMOCTH OT BPEMEHHU IS MPOCKIUU YCKOPEHUS,
POEKIIMICKOPOCTUUKOOPIUHATHIIIPUCBOOOTHOMITAIEHUUTEA o
BEPTUKAIIN

1.6

CKOpOCTHEPaBHOMEPHOTOIBIKCHHUTEIAI00KpYyKkHOCTH. HarpaBieHue
CKOPOCTH.

dopmyita I BEIUKUCICHUS CKOPOCTH Yepe3 panyc OKPYKHOCTH U TICPHO.T
oOpareHus:

21R
V= ——
T

LentpocTpemurenbHoeyckopenue. HanmpaBieHUEeeHTPOCTPEMUTETBHOTO
yckopenus. opmyiia il BBIYUCIEHUS YCKOPEHHUS:

®opmya,CcBI3bIBAIONIASATIEPUOINIACTOTYOOpAICHUS:
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1
V= _
T
1.7 Macca.llnotHocTeBemIECTBA. DOPMYJIIaUISIBBIYUCIEHUATIIIOTHOCTH
m
p= —
V
1.8 Cuna—BexropHasipuznueckassennurHa. CJaoxxeHuecul
1.9 SBnennennepuuu.llepseiiizakod Herotona
1.10 |BropoiizakonHproTOHA:!
F=m-a.”
CoHanpaBieHHOCTh ~ BEKTOpa YCKOpPEHMsl Tella M BEKTOpa  CHJIB,
JIEUCTBYIOIIIEN HA TEJO
111 | B3aumopeiictBueren. TpetuitzakonHeroToHa:
|f2—>1:_F1—>2
1.12 | TpeHue mokosi ¥ TpeHHUE CKOJIBKEeHUsA. Dopmyra JiJIsl BBIYUCICHUS MOTYIIS
CUJIBbI TPEHUS CKOJIbKEHUS
F,=wN
1.13 | dedopmarusarena. YnpyruenaeynpyrueachopManun. 3aKOHyIpyTron
nedopmanum (3akoH ['yka):
F=k-Al
1.14 | BcemupHOETIroTeHHE.3aKOHBCEMUPHOTOTATOTEHUS:
F=G.
RZ
CunatspxecT. Y CKOpeHHECBOOOIHOTOIaICHUSI.
dopMynaaIaBEIMUCICHUSCHIBITSHKEC THBOIM3UTIOBEPXHOCTH 3EMITH
F=mg.
JBxkenue tutanetr Bokpyr Comnnua. IlepBasi kocmuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | UmmynbcTena—BekTopHasA(PU3NIECKasIBETMUNHA.

p=mv~

NmMmnynsccucteMblTen.
N3menennenmiynbca. IMIysibCCuib
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1.16 |3akoHCOXpaHEHUSUMITYIbCAAIA3AMKHYTOMCUCTEMBITEN:

p=m,V,+m,v,=const.

PeakTuBHOEIBMKEHNE

117 | Mexanuueckasipadbora. QopMynasiBBIYUCICHUSIPAOOTHI CUIIBI:

A=Fscosa.

MexaanueckasgsMOIIHOCTD:

1.18 Kunernueckas u noreHuanbHas SHEPrusl.
dopmyna I BEIYUCICHUSKUHETUUECKOMIHEPT UM :

TeopemaoknHETUUECKONIHEPTHH.
dopmyna s BBIYUCICHUS TTOTSHIIUATILHOM SHEPTUH Tejla, TTOHITOTO HaJl
3eMJIeii:

Ep,=mgh

1.19 | MexanuueckasidHEPIHs:

E=Ey+ E,.

3aKkoH coXpaHEeHusi MexXaHuuyeckod sHepruu. Dopmyna I 3aKOHA
COXpaHEHHS] MEXaHUUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPECHHUSL:

E=const.

[IpeBpanieHnEMEXaHNUECKOMIHEPTUUTIPUHATU YU CUIIBITPEHUS

1.20 |IIpocThieMexaHU3MBI.«30JI0TOCTIPABIIO»MEXAHUKH.
Peryar. MoMeHT cuiibl:

M=FI.

YcnoBuepaBHOBECUSIpbIYAra:

Mi+M,+...=0.

[ToaBM>KHBIMUHETIOIBUYKHBIMOJIOKH.

A

IoJIE3HAA

KITInpocThIXMEXaHU3MOB, 1=

3aTpa4y€HHasA
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1.21

JlaBnenueTBepaororena.
DopMyJIaIBBIYUCICHUA IABIICHUATBEPAOTOTENA:

p= .
S

JlaBnenue ra3a. ATMOC(hEpHOE JaBIICHUE.
['mapocTaTryeckoe TaBICHUE BHYTPH JKUIKOCTH.
dopMyaaaBbIUMCIICHHUS IaBICHUSBH Y TPUKHIKOCTH:

P=pgh+p,.,

1.22

3akonllackansa.I mapaBnuueckuiinpecc

1.23

3akoHApxumena.opmynaansaonpeneeHUABbITATKUBAIOICUCUITBL, IEHCTBY
IOIIIEH Ha TeJIO, MOTPYKEHHOE B KUAKOCTh WJIH Ta3:

I:Apx.:p gV

YcnoBueriaBaHusTeA. HﬂaBaHI/IGCYJIOBI/IBOS)IYXOHJIaBaHI/Ie

1.24

MexannueckuekoaeOanus. AMIUTUTYAa, IEPUOIMYACTOTAKOICOAHHH.

dopmyiia,cBI3bIBAIOIIATYACTOTYUIIEPUOIKOTIeOaHu : V= —
T

1.25

MaremaTnyeckuii W TPYKUHHBIM MasATHUKU. [IpeBpaieHue sHepruu
Ipu KoJieOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromuekonaeoanus. BeiHy X 1eHHbIeKoeOaHus. Pezonanc

1.27

Mexanndeckue BOHBL. [IpomoibHBIE M TTOTIEpEYHBIEC BOJIHBI. [[JIMHA BOJIHBI
U CKOPOCTh PaCIPOCTPAHEHUS BOJIHBI:

A=V-T

1.28

3Byk.I'poMKocThIBBICOTa3BYKA. OTpakeHHE3BYKOBOWBOJIHBIHAT PAHUIIE IBYX
cpen. UudpasByk u yabTpa3ByK

1.29

[IpakTnueckuepaboThI
HN3mepeHnnecpeIHEUIIIOTHOCTUBEIIECTBA;aPXUMEJOBOMCHIIBI ;) KECTKOCTH
IPYXUHBI; K03 QUIIHESHTATPEHUACKOTBKEHUS ;pA0OTHICHITBI TPEHHS, CHITBI
YOPYTOCTH;CPEIHENCKOPOCTUIBHKEHUAOPYCKAITOHAKIIOHHOUIITIOCKOCTH;
YCKOPEHUAOPYCKANPUIBUKEHUUTTOHAKIIOHHOUIIIOCKOCTH; YaCTOTHI u
nepuoia KojeOaHu MaTeMaTH4eCKOro MAasTHHKA; YacTOThl M Mepuoja
KOJIEOaHUHUTIPY ) KHHHOTOMAasI THUKA;MOMEHTACHIIBI, ICHCTBYIONIETOHA PhIYar;
paboThl  CHUJIBI  YINPYTOCTHU TMpU  MOABEME TIpy3a C  IOMOIIbIO
HETOJBUKHOT00JIOKA;pa00THICUIIBIYIIPYTOCTUIIPUIIOIbEMETPY3a c
MIOMOIIBIO MOJIBUKHOTO 0JIOKA.
NccnenoBanne3aBUCUMOCTUAPXUMETOBONCUIIBIOTOOBEMATIOTPY>KEHHOM
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YacTU TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH
CUJIBI OT MAacChl Te€Ja; CUJIbI TPEHHUS CKOJBXEHHUS OT CHJIbl HOPMaJIbHOTO
JABIICHUSIMOTPOJATIOBEPXHOCTH;; CUIIBIYTIPYT'OCTH,BO3HUKAIOIIICH
BIIPY>KUHE,0TCTENEHUIe(POPMAIMUTTIPYKUHBL; YCKOPEHUSIOpYCKAOTyT1a
HAKJIOHA HampaBJsoNIeH; mepuoja (4acTOThl) KOJEOAHUW HUTSHOTO
MasTHUKAOTJIMHBIHUTH;;[IEPUOJAKOTICOaHUNTPYKUHHOTOMAas THUKA oT
Macchl Tpy3a M IKECTKOCTU NPYKHHBI, HCCIIEIOBAHHE HE3aBUCHUMOCTH
nepuo/ia KoyeObaHuil HUTSHOTO MasiTHUKA OT MaccChl Tpy3a.
[IpoBepkaycnoBuspaBHOBECHUSIpbIUara

1.30

dus3nueckue SBICHUS B npupoac: NpUMCPblI ABUKCHHA C PA3JIMIHBIMU
CKOpOCTSIMHB)KHBOfIHH@)KHBOﬁHpHpOﬂe,ﬂeﬁCTBHeCHHBITpeHHH B IMPpUPOAC U
TCXHUKE, IMPUJIMBBI U OTJIUBBI, NBUXCHUC IIJIAHCT ConHeuHoM CUCTCMBEI,
PCAKTUBHOC JABHKCHHC KHUBBIX OpraHnu3MoOB, pbryaru B TCIC
IIGJ'IOBGKa,BJII/ISIHI/IG&TMOC(1)CpHOI’O,HaBJ'IeHI/ISIHa)KI/IBOI‘/IIOIf)I‘(:lHI/ISM,l'IJIElBElHI/Ie
pBI6, BOCIIPUATHUC 3BYKOB JKHBOTHBIMHU, 3CMIICTPACCHUC, CEMCMUYECKUEC
BOJIHBI, IYHAMH, 3X0

1.31

Texnudeckne  ycTpoicTBa: CIIUJOMETP,  JATUYUKU  TIOJIOKEHUS,
PACCTOSIHUSINY CKOPEHUS, TMHAMOMETP, IO IITUITHUKHU, PAKEThI, phIuar, 0 IBHX
HBIMMHETIOIBUKHBINOIOKH, HAKIIOHHASTIIIOCKOCTh, IPOCThIEMEXaHU3MbIB
ObITY, cooOmIaronecs COCY/IBI, YCTPOMCTBO BOJIONIPOBO/IA,
TUAPABINYECKUNA TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBON
HACOC,apEOMETP,IX0J0T, UCIIOIH30BAHUECYIHTPA3BYKABOBITY U TEXHUKE

TEIIVIOBBIEABJIEHWA

2.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BemiecTBa. Mojenu TBEPIOro, >KUIKOTO M Ta3000pa3HOTO COCTOSTHUUN
BeniecTBa. Kpucrammudyeckue u aMopHbIe TeIa

2.2

JIBuxenne dyactui BemiecTBa. CBA3b CKOPOCTH JBWIKEHHUS YaCTHIL
¢ Temneparypoil. bpoyHoBckoe nBuwxkenue, nuddy3us

2.3

CMa‘-II/IBaHI/IeI/IKaHI/IJ'IHSIpHBIC?IBJ'IGHH?I

2.4

TGHJIOBOepaCIHI/IpeHI/IeI/IC)KaTI/Ie

2.5

TennmoBoepaBHOBeECHE

2.6

Buytpennsssneprus.PabotanrennonepegayakakcrocoObIM3MEHEHUS
BHYTPEHHEHN SHEPTUH

2.7

BI/II[BITGHJIOHepeI[a‘-II/I TCINIOIIPOBOAHOCTH, KOHBCKI A, N3JIYYCHUC

2.8

Harpeanne wu oxmaxaenue Tten. KoandecTBO TEIUIOTHL. Y aelbHAas
TEIJIOEMKOCTD:
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chm(tz—tl)

2.9

3aKOHCOXPaHEHUSAIHEPTUUBTEIIIOBBIXITPOIIECCaX. Y PABHEHUETEIIIOBOTO
OanaHca:

Q1+Q2+...=0

2.10

Hcnapenue n konaeHcauus. Mi3amMeHeHne BHYTPEHHEN YHEPTUMU B MPOLIECCE
UClapeHuss M KoHjeHcauuu. KumeHue KUAKOCTH. YIelbHas TEIIoTa
napooOpa3oBaHUsL:

Q

m

| =

2.11

BraxxnoctbeBO31YX2

2.12

[InaBnenne wu Kpucrasmzauusa. 3MeHeHWE BHYTPEHHEW OSHEpPruu
IPH TUIABJIEHUU U KPUCTAIIM3AlMU. Y IeJbHasl TEIUIOTA IIJIaBJICHHUS

A="_
m

2.13

BHyTpeHHHSIC—)HepFI/ISICFOpaHI/ISITOHJII/IBa.yﬂGHBHaHTel'IJIOTaCFOpaHI/ISITOHJII/IBa:

0= —
m

2.14

[TpunnunsipadoTeiTeruioBeixaBurateneid. KI1[tenmoBoroapurarens

2.15

[TpakTryeckuepadOThI

W3MepeHrne  yaenbHOW  TETUIOEMKOCTH  METAJUTMYECKOTO  IMIIMHAPA;
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOH TeMIIepaTyphl
(UKCUPOBAaHHOW MacChl, B KOTOPYIO OIIYIIEH HAarpeThlii [HIUHJP;
KOJIMYECTBATEIUIOTHI, OTJAaHHOTOHATPETHIM IWIHHAPOM, TOCJE OMYyCKaHUS
€roB BOJYKOMHAaTHOWTEMIIEPATyPbl;0THOCUTEILHOMBIAXKHOCTUBO3TYXa;
yIIeTLHOM TETUTOTHI TIJIaBICHUS JIb/IA.

HccnenoBanre u3MeHeHUs TEMIIEPATyphbl BOJBI TIPU PA3IUYHBIX YCIOBUSX;
SBJIICHUS TEIUIOOOMEHA MPU CMEIIMBAHWHM XOJOJHOW W TOpsSYed BOJIBI,
npolecca ucrapeHus

2.16

Du3NYECKUEIBICHUSBIPUPOIEC: MIOBEPXHOCTHOCHATS)KEHUE U KAMWUIAPHbIE
SABJICHUSI B TMPUPOAE, KPUCTAIIBI B Tmpupoje, wusnydenwe CoiHia,
3aMep3aHue BOJAOEMOB, MOPCKUE OpU3bl; 00pa3oBaHUe POCHI, TYMaHa, HHES,
cHera

2.17

TexHuyeckue  yCTpOWCTBA:  KANWUISIPbL, MPHUMEPHI  UCIOIb30BAHUSA
KPHUCTAJUIOB,XKUJIKOCTHBIUTEPMOMETP,JaTYUKTEMIIEPATY PBL, TEPMOC,
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CUCTEMA OTOIUICHHSIIOMOB,TUTPOMETPBI, IICUXPOMETP,1apOBasATypOrHa,
JBUTATEIb BHYTPEHHETO CIrOPAHUs

3 DJIEKTPOMAT'HUTHBIEABJIEHU A
3.1 | Onexrpuszauusaren./ BaBuaa’IeKTpUUECKUX3aPsI0B
3.2 | BzaumogeiictBuesapskeHHbIXTeN. 3akoHKymoHa
3.3 3aKOHCOXPaHEHUSIIEKTPUUECKOT03apsiia
3.4 | Dnexrpuueckoenoie. HanpsikeHHOCTRAIEKTpraecKkoromnois. [ [puaimm
CYIIEPTIO3HIINN IEKTPUICCKUX MOJIeH (Ha KaueCTBEHHOM yYpPOBHE)
3.5 Hocurenu osnexrpuyeckux 3apsaoB. JleHCTBHE SIIEKTPUYECKOrO IO
Ha dJIEKTpUYECKUe 3apsabl. [[pOBOTHUKY U TUAICKTPUKH
3.6 IToCTOSHHBINAAEKTPUUECKUUTOK. [{eicTBUsI3IeKTpruuecKOoroToka. Crjia Toka.
Hanpsixenue.
1=1_
t
A
U= _
q
3.7 | DNeKTpUYECKOECONIPOTUBIIEHUE. Y IEIbHOEINEKTPUUECKOECONPOTUBIICHHUE:
rR=PL
S
3.8 3akoHOMaJI1y4acTKadJICKTPUUECKONLICTIH:
U
= _
R
3.9 ITocnenoBaTeabHOECOETMHEHUETTPOBOIHUKOB:
11=17; U=U1+U;; R=R1+ Ro.
[TapamienpHOECOE IMHEHUETTPOBOAHUKOBPABHOT OCOTIPOTHUBIICHHS :
R
_ 1
U1= U;I2=|+|;Rl— 5 _
2
CMeniaHHBIECOETUHEHUSTTPOBOIHUKOB
3.10 | PaboTanMOIIHOCTHIICKTPHICCKOTOTOKA.
A=U -I-t;P=U-I
3.11 |3akon/[xoyns-JleHma:

Q=1>-R-t
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3.12

OnerTOpcerena. MarHUTHOENIOAETPAMOTOPOBOIHUKACTOKOM. JInHNM
MAarHATHOM MHIYKIIUU

3.13

MarsutHoenosenocTosHHoroMmarauTa. BzanmMoieicTBHEnOCTOSHHBIX
MAarduToB

3.14

JlencTBHEMarHu THOT OTIOJISTHAIIPOBOJHUKCTOKOM

3.15

Omnertei®apanes. SIBnennesnekrpomaranTHonuHAyKunu. I IpasunoJlenna

3.16

[IpakTnyeckuepadoThI

W3MepeHne 3IEKTPUYECKOI0 CONPOTHBIIEHMSI PE3UCTOPA; MOIIHOCTH
JIEKTPUYECKOI0 TOKA; pabOThI JEKTPUUECKOIO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKAa, BO3ZHUKAIOUIETO B MPOBOJHMKE
(pe3ucTopsl, JIamMIo4yka), OT HaNpsPKEHHWs Ha KOHIAX MPOBOJHUKA;
3aBUCUMOCTH COIPOTHUBIICHHMSI OT JJIMHBI MPOBOJHHUKA, IUIOIMIAINA €ro
MOTIEPEYHOTO CEUCHHUS U YACIBHOTO COMPOTUBIICHUSI.
[IpoBepkanpaBmIaIISANEKTPUUESCKOTOHATIPSDKEHUSITIPU  TTOCIIE10BATEIEHOM
COCIMHEHUU MPOBOJAHHUKOB; MPABUJIA JIJISI CUJIBI DJIEKTPUUYECKOIO TOKA MPH
napajijieIbHOM COeIMHEHUH NMPOBOJIHUKOB (PE3UCTOPHI U JTAMITOUKA)

3.17

dusznyeckue SBICHUS B MMpUupoac: IJICKTPUICCKUC SBJICHHUA B aTMOC(i)Cpe,
QJICKTPUYCCTBO JKHUBBIX OpPraHU3MOB, MArouTHOC IIOJIC 3€MJ'II/I, npeﬁ@
HOJ'II'OCOB,pOJ'II)MaFHI/ITHOFOHOJISI,Z[JI}I}KI/I3HI/IHa3GMHG,HOH}IPHOG CHAHUC

3.18

TexHuueckue yCcTpOHWCTBA: DIECKTPOCKOI, aMIIEPMETpP, BOJILTMETp, PEOCTarT,
CUCTYMK DJICKTPUUECKOM HHEPTUHU, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
IPEIOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOJBUTaTEb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19

DneKTpoMarHUuTHbIEBOJHBL. [I[Kana’nekTpoMarHu THBIXBOJIH

3.20

JlyueBasimoaenbcBera. [ [pssMonnHEHOEpACTIPOCTPAHEHUE CBETA

3.21

3akoHoTpaxkeHusiceeta.l Inockoesepkaino

3.22

[IpenomiieHnecBeTa. 3aKOHIPEIOMIICHHUSICBETA

3.23

Jucnepcusiceera

3.24

JInnza. XonnyueiiBnunze.@okycHoepaccTOSTHUETUH3bL. ONITHYECKas CUIIa
JIVH3BI:

D =1/F

3.25

I'mazkakontuueckasicucrema. OnTuYECKUETPUOOPHI
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3.26 | IIpakTnueckuepaboThI

N3mepeHrneonTuyecKonCciIbicoOMparoenInH3bl;(hOKYCHOTOPaCCTOSHHUS
coOuparoenIMH3bI(IOCBOMCTBYPaBEHCTBAPA3MEPOBIIPEAMETA u
u300pakeHusi, KOrja TMpeIMeT pacrojokeH B JBOMHOM (okyce),
noKa3aTessl MPeIOMIICHHS CTEeKIa.
HccnenoBanure cBOMCTBa M300pa)KeHUs, IMOJIYYEHHOTO C TOMOIIbIO
coOuparoue JIMH3bL, U3MEHEHUs! (POKYCHOTOPACCTOSIHUS JIBYXCIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia MPeJIOMJIEHHUs] CBETOBOTO Jy4ya OT yrja najeHusHa
IPaHULIE «BO3YX — CTEKIIO»

3.27 | ®usnueckuesBneHusiBnpupoe:3atmenusaConnuanlynsl,iseraren,
ontuyeckuesiBieHusiBarMmochepe(iBeTneda, pepakius,pagyra, MUpax)

3.28 | TexHMUeCKHEYCTPONCTBA:0UKH,TEPUCKOIL, (DOTOANTIAPAT,ONITHYECKIE
CBETOBO/IBI

4 KBAHTOBBIEABJIIEHU A

4.1 PannoaktuBHOCTH. Anlbha-,0eTa-,ramma-usnnydenus. Peakununansda-u 6era-
pacnaaa

4.2 | OmwiteiPesepdopaanopaccesautoanbha-dactuil. [ lranerapaassMoienb aroma

4.3 CoctaBaromHorosiapa. U3otormnbl

4.4 | IlepuoamnonypacrnaiaaTOMHBIXAIEP

4.5 SAnepHblepeakun.3aKOHBICOXPAHEHUA3APSI JOBOT OMMACCOBOTOYUCET

4.6 dusnyeckre SBICHHUS B IMPHUPOJE: ©CTECTBEHHBIM pPaJMOAaKTUBHBIA (HOH,
KOCMHMYECKHUE JIyYd, PAJUOAKTUBHOE H3JIYUYEHHUE MPUPOJHBIX MUHEPAJOB,
NENUCTBHE PaIMOAKTUBHBIX U3JTyYEHUN HA OPTaHU3M YEJIOBEKA

4.7 TexHuyeckue yCTpOWCTBA: CIIEKTPOCKON, WHIWBUAYAJIBHBIA JO3UMETP,

kamepa BumnbcoHa, siiepHas sHepreTuka
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