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denepanbHas paboyas mporpamMma 1o ydeObHomy mnpenmetry «Duznka» (0a30BbIH
ypoBeHb) (mpeamerHass oOnacth «EcCTeCTBEHHO-Hay4dHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — IporpamMma 1o Gusuke, Gu3nKa) BKIIOYAET MOSICHUTEIHLHYIO 3aIMHCKY,
coziepkaHue 00ydeHUsI, TJIAHUPYEMbIE PE3yJIbTaThl OCBOSHUS MPOTPAMMEI TT0 (hHU3UKE,
TEMaTU4eCKOe TUIAaHUPOBAHKE, MepeueHb (KoAu(HUKaTOp) pacupeaeneHHbIX M0 KiaccaM
MPOBEPSIEMBIX TPeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIhHOM
MPOrpaMMbl OCHOBHOT'O 00Iero oOpa3oBaHHs M 3JEMEHTOB COJEP)KaHUA MO (PU3UKE,
nepeyeHb (KOAU(PUKATOpP) TMPOBEPSIEMBIX TpeOOBaHMI K pe3ylbTraTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHUs ¥ AJIEMEHTOB
coJiepKaHus 1o (pu3mKe.

IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE MOJIOKEHU M TpeOOBaHUM K pe3yibTaTaM OCBOCHMsSI Ha 0a30BOM YpPOBHE
OCHOBHOHM 00pa3oBareNibHOM mporpaMmsl, mpeactaBieHHbx B PI'OC OO0, a Takxke
c yueroM (enepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U KOHIEIIUHU MTPENOIaBaHUs
yueOHoro npeamera « Pu3nKa.

Conepxxanue mnporpaMmbl 10  (GU3MKE HampaBlieHO Ha  (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3ALMIO U3YYeHUS] (PU3UKHU
Ha JIeATEIbHOCTHOW OCHOBE. B mporpamMMe mo ¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH
yaeOHOTO mpenmera B peanusamuu TpeboBanmit PI'OC OOO k mnIaHUPYEMBIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM OOYUEHMS, a TaKKe MEXKIPEIMETHBIE
CBSI3M €CTECTBEHHO-HAyUYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHwMsI.

[Iporpamma 1o (Qu3MKe yCTaHaBIMBAET paclpeereHre ydeOHOTro MaTepualia
no rojgam oOydeHus (M0 KjaccaM), MpeajiaraeT NPUMEPHYIO TOCIEI0BATEIbHOCTD
W3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHS MPEIMETHOIO COJEPKAHUSI M ydeTe
BO3PACTHBIX OCOOEHHOCTEH 00yUYarONXCA.

[IporpamMma mo ¢usmuke pazpaboTaHa C UENbIO OKa3aHUS METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHNU paboueii mporpaMMBI 10 y4eOHOMY IIPEIMETY.

duszuka SBISIETCI CHCTEMOOOPA3YyIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IMPOILIECCOB M SIBJICHUM,
U3y4aeMbIX XUMHUEH, Ouoyiorued, acTpoHOMHEH U (u3WUYecKoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYI0O KapTHHY MHpA, NPEIOCTaBIseT HaumOoJiee SICHbIE
oOpa3libl MPUMEHEHUs HAYYHOrO METO/a IO3HaHWsS, TO €CTh CHoco0a MOIy4eHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TWIaBHBIX 3a4ad (u3MuecKoro oOpa3oBaHMsI B CTPYKType OOIIero
00pa30BaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH M MHTEpeca
K HayKe y 00y4aromuxcsl.
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Nzyuenne (usmku Ha 0a30BOM ypOBHE MPEANOIaraeT OBJIAJACHHUE CIEAYIOIIMMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATD SIBJICHUS,

OLICHMBAaTb WU  MOHUMAaThb  OCOOEGHHOCTH  HAy4YHOTO  HCCIIEOBAHMS,

UHTEPIPETUPOBATh JAaHHBIE W  HUCIOJb30BaTh HAy4yHbIE J0OKa3aTelbCTBA
U1 TIOJTyYEHUS BBIBOJIOBY.

[enwn n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 0O0IIIEro 0Opa30BaHUs OMPEIEICHBI
B KOHIICTIIMM TpernojaBaHus ydyeOHoro mnpenmera «@Pusumka» B 00pa3oBaTENbHBIX
Opra”u3ausx Poccuniickon depnepanun, pean3yIOINX OCHOBHBIC
o011e00pa3oBaTeIbHbIE TPOrPAMMBI.

Lenun uzyuenus Gusmku:

npUOOpEeTEeHUEe HMHTEpeca M CTPEeMIICHUS O0y4arouuxcs K HayYHOMY H3YUYCHHIO
IPUPOABI, PA3BUTHUE WX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUH O HAy4HOM METOJAE TMO3HaHUS W (QOpMUpPOBAHUE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa H3Y4YEHUS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMHpoBaHUE TPEACTaBICHUN O POIM (U3UKU I8 PaA3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE TPEICTABICHUNA O BO3MOXKHBIX chepax Oymymiedt mpodeccuoHaIbHOU
JESITeIbHOCTH, CBA3aHHON C (PU3UKOI, MOATOTOBKA K JalbHEWUIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTKeHHne 3TUX IeNield MPorpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs 0OECIICUMBACTCS PEIICHUEM CIASAYIONINX 3a/1ay:

npuoOpeTeHre 3HAHUN O JAMCKPETHOM CTPOCHHM BEIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNEe YMEHUW OMUChIBaTh U OOBACHATH (DU3MYECKUE  SIBIICHHUS
C MCTIOJIb30BAaHUEM TOTYYCHHBIX 3HAHUIA;

OCBOEHHE METOJOB PEIICHUs MPOCTEHIINX PAaCUETHBIX 3a/lad C HCIOJIb30BAHHEM
(bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHWM HaO0JI0aTh TNPUPOJHBIE SBIECHUS W BBIIOJHITH OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENBbHBIX TPUOOPOB;

OCBOEHHUE NMPUEMOB pabOThl ¢ UHPOpMaLMen (PU3NUECKOTO COAEepKaHUs, BKIIOYas
MH(GOPMALIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (U3MKM, aHaIM3 M KPUTHUECKOE
OIICHUBaHUE WH(MOPMAITUH;

3HAKOMCTBO cO cdepamu mnpodeccroHaaIbHONH AEATEILHOCTH, CBS3aHHBIMH
C (U3MKOW, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSAX
(bu3HUeCcKoi HayKH.

OO6miee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX [IJIsi M3y4eHHS (GU3NKKM Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/ieln0), B 8§ kiacce — 68 yacos
(2 gaca B Heeno0), B 9 knacce — 102 gaca (3 gaca B Heneio).



denepanpHas padodas nporpamma | duszuka. 7-9 kimaccel (6a30BBIA YPOBEHB)

[IpennaraemMslii B mporpaMMme no pu3nke nepeyeHb J1adopaTOpHbIX pabOT U OIBITOB
SBIISICTCSI PEKOMEHIATEIbHBIM, YUUTENb JIeaeT BEIOOP MPHU MPOBEACHUH J1AO0OPATOPHBIX
paboT M OMBITOB C YYETOM HHAMBHUIYaJIbHBIX OCOOCHHOCTEW OOyYaromuxcs, CHUCKa
HKCIIEPUMEHTAJIBHBIX 3aJJaHUH, IPEIaraéMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO
AK3aMeHa 1Mo (Pu3MKe.
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COJIEPKAHUE OBYUEHUSA
7 KIIACC
du3nka u ee poJib B MO3HAHNH OKPY:KAIOLIEro MUpa
®duszuka — Hayka o mnpupone. SBineHus npupoabl. Du3UUECKUE SBICHUS:

MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BennuuHbl. M3mepenue pusnueckux BenuunH. Ousnueckue npudopsl.
ITorpemnocTs n3MepeHnii Mex1yHapoaHasi CUCTEMA €IMHMII.

Kak ¢wu3uka w© Jpyrue  eCTECTBEHHbIE HAayKM  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-Hay4YHBIN METO/] O3HAHUSA: HAOIIOIEHNE, IOCTAHOBKA HAYYHOI'O BOIPOCA,
BBIJIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MTPOBEPKE TUIIOTE3, 00bSICHEHHE HAOII0JaeMOTO
apieHus. Onucanue GU3NUECKUX SIBJICHUM ¢ TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
Mexannueckue, TEMI0BbIC, IEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHHUS.
duznyeckue MpuOOPHI U MPOIeTypa MPSIMbIX H3MEPEHUI aHAIOTOBBIM U ITU(POBBHIM
puOOpPOM.

Jlabopamophvie pabomul u onvimol

OmnpeneneHne MEeHbI JeJICHHUS MKaIbl U3MEPUTEIHLHOTO IpHOOopa.

N3mepenue paccTostHui.

N3mepenne o6beMa KUAKOCTH M TBEPAOTO Tea.

Omnpenenenre pa3MepoB MajbIX Tell.

N3mepenne TtemriepaTyphl MPU MMOMOIIH KUIAKOCTHOTO TEPMOMETpPA M JaTUHKA
TEMIIEPATYPHI.

[IpoBenenue uccieqoBaHms O MPOBEPKE TUIMOTE3bI: JATBHOCTD IMOJIETa MapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHaYa/IbHBIE CBEICHUS 0 CTPOCHNH BelleCTBA

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrkeHue yactuil BemecTBa. CBA3b CKOPOCTU JBUKEHHUS YACTHUL] C TEMIEPATYPOU.
bpoyHoBckoe nBuxkenue, nuddysus. BzanmoaencTere 4acTull BEIIECTBA: MPUTSIKECHUE
Y OTTAJIKWBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOECHHUE Ta30B, XUIAKOCTEH M TBEPABIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Llemoncmpayuu

Habmronenue 6poyHOBCKOTO IBUKEHUS.

Ha6mronenue nuddyszun.

HabGmronenue sBieHUM, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTaJIKHBAaHUEM
YaCTHI] BEIICCTBA.
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Jlabopamopmvie pabomwi u onvimol
OreHka AuamMeTpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM doTorpaduii).
OnbIThI 10 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHHUSI TA30B.
OnbITH IO 0OHAPYKEHHIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHUS.

JIBU:xeHMe U B3aUMOeCTBHE TeJl
Mexannueckoe aBuxeHue. PaBHoMepHoe 1 HepaBHOMEpHOE ABUKEeHHE. CKOPOCTb.
Cpennsist CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. PacueT myTH 1 BpEMEHU JIBUKCHHUSL.
SIBnennie nHepiuu. 3aKoH nHepuun. B3anmoaeiicTBrue Tell Kak NPpUYMHA U3MEHEHUS
CKOPOCTH JABWKEHUA Tes. Macca kak mMepa MHEpTHOCTH Tena. [IOTHOCTh BeliecTsa.
CBs13b TNIOTHOCTH € KOJTMYECTBOM MOJICKYJI B €IMHUIIE 00beMa BEIIECTRA.

Cuna kak XapakTepucTuKa B3aumojaeicTBusa ten. Cuiia ynpyroctyd u 3akoH ['yka.
N3Mepenure cuibl ¢ TOMOIIBIO IMHAMOMETpa. SIBJIeHUe TATOTEHUS U cuiia TshkecTu. Cuna
TSDKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CnoxkeHue cuil, HanpaBJIeHHBIX
no oaHoul mnpsimoi. PaBHopeilcTByromas cuia. Cuna TpeHusi. TpeHue CKOJIbXKEHUA
Y TpeHUE NMOKOs. TpeHue B IPUPOJI€ U TEXHUKE.

Jlemoncmpayuu
HaOmronenne MexaHn4ecKoro JABMKEHUS Tela.
N3mepenre CKOpoCTH MPSMOJIMHEUHOTO JBUKEHHUSL.
HaOmronenue siBieHUsI HTHEPITUH.
HaOmronenue u3MeHeHUs! CKOPOCTH TIPU B3aUMOICHCTBUM TEJI.
CpaBHeHHE Macc MO0 B3aMMOJICHCTBUIO TeEl.
CrnoxeHune cui, HanpaBJIEHHBIX IO OAHOU MPSAMOM.

JlabopamopHvie pabomul u onvimol

Onpenenenre CKOpOCTH PABHOMEPHOIO IBUKEHUS (IIapUKa B )KUAKOCTH, MOAEIH
AIIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

Omnpenenenue cpeHeil CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa M0 HAaKJIIOHHON
MJIOCKOCTH.

Onpenenenue mIOTHOCTH TBEPAOTO Tea.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHus (AedhopMaliin) mpy>KUHbI
OT MPUJIOKEHHOMN CHUJIBL.

OnbIThI, IEMOHCTPUPYIONINE 3aBUCUMOCTD CUJIbI TPEHHSI CKOJIBKEHUS OT Beca Tella
U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEM.

JlaBjieHre TBEPAbIX TeJl, dKUAKOCTEH U ra30B

JaBnenne. CrocoObl yMEHBIICHHS W YBEIWYCHHs JaBieHus. JlaBiaeHue rasa.
3aBUCUMOCTb JIaBJICHUS ra3a OT o0beMa, TemnepaTtypsbl. [lepenaua naBiaeHus TBEPAbIMHU
TeJaMH, SKMIKOCTIMH H Tra3amu. 3akoH Ilackang. IlHeBmMaTHdeckue MaNIWHBL.
3aBUCUMOCTh JaBJIEHUSI JKUAKOCTH OT TIyOWHBI. ['mMapocTaTUdyeckuil mapamokc.
Coobmaromuecs cocyasl. ['napaBinyeckue MexaHu3Mbl.

Atmochepa 3emnm u armocepHoe gaBieHue. IIpuuMHBI CylIECTBOBAHUS
Bo3aAymHONM o00Oomouku 3emuu. Ombir Toppuuennu. WM3mepenne artmocdepHOro
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JaBJIeHUS. 3aBUCUMOCTh aTMOC()EpPHOTO NMaBIIEHHUS OT BBICOTHI HAJI YPOBHEM MOPSL.
[Tpubops! 17151 M3MepeHus aTMOC(HEPHOTO JTABICHHUS.

JleficTBUE KUJKOCTU W Ta3a Ha MOTPYKEHHOE B HUX Tesio. BeITankuparoias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozmyxorniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIEPaTypPHhI.

[lepenaua qaBineHuUs! )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppaBnuueckui npecc.

[IposiBieHue neiicTBUs aTMOC(EPHOTO 1aBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CUJIBI OT O0BbEMa MOTPY>KEHHOM YacTu Tena
Y TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOILIEHN CHIIBI BECY BBITECHEHHOM JKHUJIKOCTH.

VYcnoBue 1UIaBaHWs TeN: IUIABAHWE WM IIOTPYKEHUE Tel B 3aBUCHMOCTH
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUIKOCTH.

Jlabopamopmvie pabomwi u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT oO0ObeMa MOTPYKEHHOU
B KMJIKOCTh YaCTH TeJia.

OnpeneneHre BBITUIKMBAIOMIEH CHJIbI, JIEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAKOIIECA CHJIbL, JICUCTBYIOIIEA HA TEJO
B ’KMJIKOCTH, OT MACChI T€Ja.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKHWBAIOMIEH CHUJIbI, I€HCTBYIOLIEH
Ha TEJIO B KUJIKOCTH, OT 00BEeMa MOTPY>KEHHOM B KUJKOCTh YaCTH Tejia U OT IJIOTHOCTH
JKUJIKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYHPOBAHHUE JIOJKUA M OIPEACIICHUE €€
rPYy30M0IbEMHOCTH.

PabGora n MoHOCTB. DHEprus

Mexanuueckas padbota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbIuar, 6JI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs
peruara. [IpuMeHeHne mnpaBmiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. Koadouiment nonesnoro nericteus (nanee — KI1/) mpocTeix MexaHU3MOB.
[IpocTbie MEXaHU3MBI B OBITY H TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHimanbHas saeprus. [Ipespamnienne
OJIHOTO BHUJA MEXaHWYECKOW HSHEPrud B JpYro. 3aKOH COXPAHEHUS HHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[TpumMepbl IPOCTHIX MEXAHU3MOB.
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Jlabopamopmvie pabomwi u onvimol

Onpenenenrie pabOThl CWJIBI TPEHHS TPUH PABHOMEPHOM JIBIDKEHUU —Tela
10 TOPU30HTAIBHON MOBEPXHOCTH.

HccnenoBanue yciioBUl paBHOBECHS pblyara.

N3mepenune KIIJ[ HakJIOHHOM TIJIOCKOCTH.

N3yuenue 3ak0Ha COXpaHEHUSI MEXaHUYECKOU DHEPTUH.

8 KITACC

TenoBble IBJICHUS

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Macca u pazmepsl aTOMOB 1 MOJIEKYJT. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIO0KEHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu  TBepAOro, JKHAKOTO H  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrannmuueckue u amopdubeie Tenma. OObACHEHHWE CBOWCTB Ta30B, KHUIKOCTEH
W TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYISIPHO-KUHETUYECKOU TEOPHH.
CmaumBaHKe U KalmWUISIpHbIE siBJICHUS. TerioBoe paclliupeHne U CoKaTHe.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKEHUSI YACTHII.
Baytpennsis sHeprus. CrocoObl W3MEHEHWs BHYTPEHHEH JHEpPruu: TeIuionepeaayda
U coBepiieHHe paboTel. Buawl Temionepenayu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
W3JIyYEHHUE.

KonnuecTtBo TemnoTel. YjelbHas TEINIOEMKOCTH BeEIIecTBa. 1emIooOMeH
1 TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oananca. [lnaBieHue u oTBepAcBaHUe
KPUCTANIMYECKUX BEIISCTB. YJIelbHas TermoTa 1uiaBieHus. I[lapooOpa3oBanme
u koHaeHcamus. Mcnapenue. Kunenue. VYjaenpHas TermioTa mapooOpa3zoBaHMUs.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIuBa. Y iejbHas TeIIoTa CTOPaHUsl.

[Tpuntumner padoTh! TemnoBbix apurareneit KI1J[ remmoBoro neuratens. TemnoBbie
JBUTATEM U 3a1MTA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHHUS U MPEBPAIICHUS SHEPTUH B TEIIOBBIX MPOIIeccax.

Jlemoncmpayuu
Ha6nronenue 6poyHOBCKOTO IBUKEHUS.
Ha6nronenue nuddysun.
HaGumoienue sBeHui cMauyMBaHUs U KAWL PHBIX SIBJICHUM.
HaGnronenue TemnoBoro pacimpeHus Tedl.
W3meHeHue naBiaeHys raza npu M3MEHEeHUH 00beMa M HarpeBaHUU WK OXJIXKICHHH.
[IpaBuna n3aMepeHus: TeMIIEpaTyphl.
Bunsl Teronepenaymu.
OxJaxkieHue MpHu COBEPILIEHUH PaOOTBHI.
HarpeBanue npu coBepiieHuu paboThl BHEIIHUMU CHIIAMHU.
CpaBHEHHE TEINTIOEMKOCTEN PAa3JIMYHbIX BEILIECTB.
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HaOmronenne kumeuus.
HaOmronenue nocTossHCTBA TEMIIEpaTyphl MPHU TIJIaBJICHUH.
Moenu TeIUI0OBBIX IBUTATEIICH.

Jlabopamophwvie pabomul u onvimol

OnBITHI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKCHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIA caxapa.

OnbITel 110 HAOMIOJCHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, )XKUAKOCTEU U TBEPJIbIX
TEJl.

OrnpeneneHue aaBiaeHUs BO3Ayxa B OaJJIOHE ITIPHUIIA.

OnpIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JaBJICHUS BO3AyXa OT €ro o0dbema
Y HarPEBaHUSI WIHN OXJIAXKICHUS.

[IpoBepka THUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA JKHJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

Hab6nronenue n3MeHeHnsi BHyTpEHHEH SHEPTUH Tea B pe3yabTaTe TeIuionepeaaun
1 paboThl BHEIITHUX CHIL.

UccnenoBanue siBjaeHUs TEIJI00OMEHA MPU CMEIIMBAHUU XOJOJHOW U ropsyeit
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW TIPU TEIIOOOMEHE
C HarpeThIM METAJIMYECKUM ITUITUH]IPOM.

Onpenenenue y1eabHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue mpoiuecca uCapeHus.

Onpenenenre OTHOCUTENbHOW BIaKHOCTH BO3AyXa.

Onpenenenue yeIbHON TEMIOTHI IIIaBIECHUS JIbJA.

DJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHUS

Onektpuzanus Ten. J[Ba poja d3IEeKTpUYECKUX 3apsaaoB. BiaumopelictBue
3apsKEHHBIX Tel. 3akoH KylloHa (3aBUCHMOCTB CHIIBI B3AMMOIEHCTBHS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3aPs10B U PACCTOSTHUS MEXKAY TEIaMM).

Onextpuyeckoe nose. HampspkeHHOCTh  3iieKTpuueckoro mnojs. [IpuHuun
CYTIEPIIO3UILINH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsAnoB. OIJIEMEHTAPHBIM JJIEKTPUYECKUM  3apsl.
Crpoenue atoma. IIpOBOJHUKHM M AMDJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsza.

DIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOrO TOKA. McTOUHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBHSI 53JIEKTPUYECKOrOo TOKa (TEIJIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUNA TOK B KUJKOCTAX U razax.

OnekTpuueckas uenb. Cuila ToKa. DIEKTpUYecKoe HanpspkeHrne. COnpoTUBIIEHUE
IIPOBOAHUKA. Y IEIBHOE CONPOTHUBIICHUE BellecTBA. 3akOH Oma [y y4acTKa ILENu.
ITocnenoBarenbHOE U NTApaIIEIbHOE COCTUHEHUE ITPOBOAHUKOB.

PaboTa n MOITHOCTB 3JIEKTpUUYECKOro ToKa. 3akoH [ xxoyns—JIenua. DnekTpuueckue
LENH U TOTPEOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

10
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ITocTtosiHHBIE MarHuThl. B3ammopaencTBHE MNOCTOSHHBIX MAarHuToB. MarumTHOE
nosje. MarHuTHoOE 1oJjie 3eMJIM U €r0 3HauY€HUe I >KM3HU Ha 3emuie. OnbiT Dpcerena.
MarauTHoe ToJI€ 3JIEKTPUUECKOro TOKa. [IpuMeHeHHe 3JE€KTPOMAarHUTOB B TEXHUKE.
JleficTBE MAarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb MOCTOSIHHOTO
ToKa. HMcmonb3oBaHHWE  DJIEKTPOABUTATEIECH B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBneHHE 3EKTpOMarHuTHOM HMHAYKUMHU. [IpaBuno Jlenna.
Onektporeneparop. CrnocoObl MOJYy4YeHUST DJIECKTPUUECKON AHEPrUHu. DJIECKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu
DJeKTpu3aius Tej.
JIBa poia 3EKTPUUECKUX 3apsI0B U B3aUMO/ICHCTBUE 3apsIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOMNA.
DIIEKTPOCTATUYECKAS UHYKIIHSL.
3aKOH COXpaHEHHUS SJICKTPUUECKUX 3aPSJIOB.
[IpoBOHUKY U JUBJIEKTPUKH.
MoaenupoBaHu€e CUIIOBBIX JINHUM JIEKTPUUECKOTO MOJIS.
M cTOYHMKH TTOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
DIJIEKTPUYECKHI TOK B dKUJIKOCTH.
["a30BbIit pa3ps.
N3Mepenue cuiibl TOka aMIIepMETPOM.
N3mMepenune 351eKTpruueCcKOro HanpsiKEeHNUs: BOJIbTMETPOM.
Peocrar 1 Marazud cOpoTUBIICHUM.
B3auMoeiicTBHE TOCTOAHHBIX MATHUTOB.
MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs TOJOCOB MarHuTa.
MoennpoBaHre€ MAarHUTHBIX MOJIEW IOCTOSIHHBIX MArHUTOB.
OnbIT Opcrena.
MarauTHoOE€ 1oJI€ TOKa. DJIEKTPOMArHUT.
JlercTBrME MAarHUTHOTO IOJISI HA TIPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.
HccnenoBanue aBiaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
OnbiTel @apanes.
3aBUCHUMOCTh HAMPABICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OMnbITHI IO HAOJTFOICHHIO JICKTPU3AIMH TEJI MHIYKIIUECH U TIPU COTIPUKOCHOBCHHH.
UccnenoBanue neiicTBus JIEKTPUUECKOTO MO HA MPOBOJHUKHU U JTUDJICKTPUKH.
Coopka u npoBepka pabOTHI ANEKTPUUECKON 1IETH TOCTOSIHHOTO TOKA.
N3mepenue u peryaImpoBaHUE CHIIbI TOKA.

11
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N3mepenne u perympoBaHue HANPSKEHMUS.

HNccnenoBanne  3aBUCHMMOCTH  CWJIBI  TOKAa, MAYIIErO  4epe3  PE3UCTOop,
OT COINPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  JJIEKTPUYECKOTO  COMPOTUBIICHUS
ITPOBOAHUKA OT €r0 JUJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEUYEHHS M MaTepraa.

[IpoBepka npaBuia CI0KEHUS HAMIPSYKEHHUIN IPU MOCIIEI0BATEIIbBHOM COEIMHEHUN
IBYX pE€3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIBI TOKA MPH MAPAIIIETBHOM COEITMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

Onpenenenre MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAECISIEMON HAa PE3UCTOPE.

HccnepoBanne  3aBUCMMOCTH  CWJIBI  TOKAa, HMIAYIIETO YE€pe3  JIAMIIOYKY,
OT HANPSDKEHUS HA HEX.

Onpenenenue KI1/] narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOIECUCTBUS TOCTOSIHHBIX MarHUTOB.

W3yyeHre MarHUTHOIO TIOJII ITOCTOSIHHBIX MAarHUTOB IIPpH HMX OOBEAMHEHUU
U pa3JICIICHUH.

HccnenoBanue 1elCTBUS IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnepIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aMMOJECHCTBUSl KaTYIIKH
C TOKOM Y MAarHMATa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUS MarHUTHOTO TTOJIS1 HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHnue u nuzydeHue paboThl 31EKTPOIBUIaTEN.

N3mepenue KIIJI anekTpoaBUrateibHON yCTaHOBKH.

OnbITHI IO UCCIIEAOBAHUIO SABJICHHS 3JIEKTPOMArHUTHON MHIYKIUU: UCCIIET0BaHHE
VM3MEHECHHMM 3HAaYCHUs U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC

MexaHnnuyeckue siBJCHUS

Mexannueckoe  ABWKEeHME. MarepuanbHas  Touka. (Cucrema — OoTCYeTa.
OTHOCUTENIBHOCTh ~ MEXAaHMYECKOTro  JABWXKEHMs. PaBHOMepHOE  MpSIMOJIMHENHOE
nBkeHue. HepaBHOMepHOe mnpsiMosiHEHOE ABUKeHHE. CpenHsisi U MrHOBEHHas
CKOPOCTB TEJa P HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHoyckopeHHOe MpsiMONIMHEHHOE ABMkeHre. CBOOOHOE TaJIeHHE.
Onpitel ['anunes.

PaBHOMepHOE JBIKEHHME MO OKpyXHOcTU. llepron u uyacrora oOpamieHus.
JIunelinas u yrioBas CKOpocTH. LleHTpocTpeMHUTENIbHOE YCKOPEHUE.

ITepBbiii 3akoH HrproTrona. Bropoit 3akoH Hprorona. Tpermii 3akoH HproToHa.
[IpyHIMT CyneprO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CUiia TPEHHUSI CKOJBbXEHUS, CUJia
TPEHUS MMOKOS, APYTHUE BUIBI TPECHHUSL.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO IMaICHUS.
JBmxenne rmianer BOokpyr Connpa. IlepBasg kocmuueckass ckopocTb. HeBecomocTb
U MIEPETPY3KH.

12
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PaBHOBecue wMmarepuanbHOM TOYKM. AOCONIOTHO TBepaoe Teno. PaBHoBecue
TBEPJOTO TeJIa C 3aKPEIUICHHOM OChIO BpalleHus. MOMeHT cuibl. LIeHTp TsokecTH.

Nmnynsc Tema. M3MeHeHune wummysnbca. WMIynbc cuiibl. 3aKOH COXpaHEHUS
nMIyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cuil TsKecTH, yNpyrocTd, TPEHHUSL.
Cas13b sHEpruu u padboThl. [loTeHnnanpHast 3HEPTHs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHunanbHas sHeprus cxarou npyxunbel. Knneruueckas sneprus. Teopema
0 KUHETUYECKOM 3HEPIUH. 3aKOH COXPAaHEHUS MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmiogenne MexaHHMUECKOTOo JBMDXKEHHS Telda OTHOCHUTENBHO Ppa3HbIX —Tell
oTcyerTa.

CpaBHeHHME ITyTEH U TPACKTOPUI JBUKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJl OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHHUS IPSIMOJIMHEWHOTO IBMXKCHMUS.

HccenenoBanue Npu3HakOB PaBHOYCKOPEHHOIO JBHYKEHUS.

Habmoienne nBrKeHMs Teja Mo OKPY>KHOCTH.

HabOmiogenne MeXaHUMYECKUX SIBIICHUM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM U YCKOPEHHOM JBW)KEHUU OTHOCUTENIBHO KaOMHETa
bu3uKy.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACCHI TeJla U IEHCTBYIOIIEH HA HETO CUJIBI.

Habnronenue paBeHCTBa CUII PU B3aUMOJICHCTBUU TEIL.

N3meHnenue Beca Tena npu yCKOPEHHOM JBHKCHUH.

[Iepenaua uMmmysnbca npy B3aMMOJIECUCTBUU TEI.

IIpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEN.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHune uMIyJbca Ipu aOCOIOTHO YIIPYTrOM B3aUMOICHCTBUM.

HabumtoieHne peakTUBHOTO JIBUKEHHSL.

CoxpaHeHne MEXaHUYECKOM SHEPTUU ITPU CBOOOHOM A ICHUH.

CoxpaHeHHME MEXAHMYECKOM OJHEpruu NpU JABWKCHHHM Tela TMOJA JEHCTBUEM
NPYKHUHBL.

Jlabopamopuvie pabomul u onvimol

KoHcTpynpoBanue TpakTa A1 pa3roHa v TadbHEHIIIEro PaBHOMEPHOTO JIBHKCHUS
IIAPUKA VITA TETIEHKKH.

Omnpenenenue cpeHed CKOPOCTU CKOJIbKEHUs OpycKa WM JABUKEHUS IIapUKa
10 HAKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOPEHUs Tea P PaBHOYCKOPEHHOM JBUYKEHUH IO HAKJIOHHOU
TUTOCKOCTH.

HccnenoBaHue 3aBUCIMOCTH IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KCHHUU
0e3 HauaIbHON CKOPOCTH.

13
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[TpoBepka THIIOTE3BI: €CIHM TPU PABHOYCKOPEHHOM JBIDKEHHH 0O€3 HadalbHOM
CKOPOCTH ITyTH OTHOCSATCS KaK PsIJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH
BPEMEHU OJTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHSI OT CHJIBI HOPMAaJbHOT'O
JaBIICHUSI.

Omnpenenenne Ko3pGUIUEHTA TPEHUS CKOJIBKEHHUS.

OnpeneneHne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOTBl CHIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHMM Tena
110 TOPU30HTAILHOW TTOBEPXHOCTH.

Ompenenenrie pabOTHI CHUJIBI YIIPYTOCTH MPH MOIBEME I'Py3a C MCIOIb30BaHUEM
HETOABMKHOTO U TIOABHKHOTO OJIOKOB.

W3yuenue 3akoHa COXpaHEHHS SHEPTUH.

MexaHnuyeckue K0J1e0aHUsA ¥ BOJTHbI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU KoyeOaHUM: Nepuon,
4acToTa, aMIUIATyAa. MareMaTH4ecKu W TpYKUHHBIM MasTHUKMU. [IpeBpainenne
SHEPIrUU NP KOJICOATETbHOM JBUKEHUM.

3aryxawomue KosjeOaHus. BeiHykneHHble koneOaHus. Pezonanc. MexaHuueckue
BOHBI. CBOMCTBA MEXaHWYECKHUX BOJH. IIponosbHble M momnepedHsle BOJHBL. JlinuHa
BOJIHBI U CKOpPOCTb €€ pacnpoCTpaHeHHs. MeXaHMYEeCKHE BOJHBI B TBEPIOM TEIE,
CEHCMHUYECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. TH(ppa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
HaOmronenue konebanuit Tes o JeUCTBUEM CUJTBI TSDKECTH U CUITBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTHU U Ha TIPYKUHE.
Hab6nronenue BRIHYKIEHHBIX KOJIEOAHHI 1 pe30HaHCa.
Pacnpoctpanenue mpo0JIbHBIX M MOMIEPEYHBIX BOJH (HA MOJICIIN).
Hab6nrogeHue 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTEHI.
AKYCTHYECKHI1 PE30HAHC.

Jlabopamophvie pabomul u onvimoi

Ornpenesnenre 4acTOThl U MepUo/ia KojieOaHU MaTEMaTUUYEeCKOTO MasiTHUKA.

OmnpeneneHre 4acTOThI U MEpHOo/ia KoJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanne 3aBUCMMOCTH MEpHoJia KojaeOaHUN MOJBEIIEHHOIO0 K HUTU Tpy3a
OT JJIMHBI HUTH.

WccnenoBanue 3aBUCUMOCTH Mepuoja KoJieOaHUW TPYKUHHOTO  MasTHUKA
OT MAaccChI rpy3a.

[IpoBepka HE3aBUCUMOCTH TEepHOJa KoJieOaHUM TIpy3a, MOJBEIICHHOTO K HUTH,
OT MaccChl Irpy3a.

OnbITEL, AESMOHCTPUPYIOIIUE 3aBUCHUMOCTH TIEpHOJA KOJCOaHUN TPYKUHHOTO
MAasiITHHKA OT MAacChl Tpy3a U KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHus CBOOOHOTO MaCHUS.

14
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JIEKTPOMATHUTHOE 110J1€ ¥ JIEKTPOMAarHUTHbIE BOJIHBI

DJEeKTPOMAarHUTHOE oJe. DNeKTpOMarHUTHbIE BOJIHBI. CpoiicTBa
ANIEKTPOMAarHuTHeIX  BojH. [llkama snekTpoMarHUTHBIX  BOJH. Mcnosbp3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJI11 COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoja ceeta. CkopocTs cBeTa. BoslHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOKCTBA CBETA.

JlabopamopHvie pabomul u onvlmol
M3ydeHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIBHOTO TeledoHa.

CeeToBbIe sIBJICHUS

JlyueBas Mogmenb cera. Mcrounuku csera. [IpsMonvMHENHOE pacnpOCTpAHEHUE
ceeta. 3armenuss Comnua u Jlywsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeta. [lomHOe BHyTpeHHee
OTpaKeHHE cBeTa. VCMoOap30BaHME MOJHOIO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xopn nyuedt B nun3e. Ontuyeckas cuctema (oToanmnapara, MUKpPOCKOIA
U Teneckomna. ['na3 kak onrudeckas cucremMa. bam3opykocTh U TallbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. OnbiTel HetoToHA. ClioskeHHE CHIEKTPATbHBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpsiMonMHEHOE PAaCPOCTPAHEHUE CBETA.
OtpaxxeHue cBeTa.
[Toy4yenue n3o0pakeHuil B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnrTuueckuii CBETOBO/,.
Xop ydeit B coOuparoliei JInuH3e.
XoJ1 Ty4den B pacCEeUBAIOIEH JTUH3E.
[Toy4yenue nzoOpaxeHuit ¢ MOMOIIBIO JIMH3.
[Tpunuun nerictBus poroanmnapara, MUKPOCKOIA U TEJIECKOIA.
Mopenb riasa.
Paznoxenue 6e10ro cBeTa B CIEKTP.
[Tomy4yenue Gexoro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTJla OTPa)KEHHUsI CBETOBOTO JIy4da OT YIJIa MaICHuS.
W3ydenne xapakTepuCTHK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJiia MPEIOMIICHHS] CBETOBOTO JIyda OT yTJia MaJieHus
Ha TPAHUIIEC «BO3yX—CTEKIION.
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[Tomy4yenue n3o0paxeHui ¢ TOMOITLI0 COOUPAIOIIEH JIMH3HI.

Onpenenenre GOKYCHOTO pacCTOSIHUS U ONTUYECKOMN CUIIBI COOMPAIOIIEH JTMH3BI.

OmnbITHI 110 Pa3NI0KEHUIO OEIOTr0 CBETa B CIIEKTP.

OnpITBl IO BOCOPHUATHIO LIBETA MPEAMETOB IPH MX HAOIIOJECHUU YEPE3 I[BETOBBIC
(GUIbTPHL

KBaHTOBBIC sIBJICHMS

OnbiTel Pesepdopna u maHeTapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u noroliieHue ceeta atomoM. KBanTtsl. JInHeuaThie CIIEKTPBI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3inydeHus. CTpoeHne aTOMHOTO Sipa.
Hyknonnas mogens aromHoro sijpa. M3oronsl. PagnoaktuBHbie npespamenus. [lepuon
MOJIypacIaga aTOMHBIX SIIEP.

S nepHbie peakuuu. 3aKOHBI COXPaHEHUSI 3apPsAI0BOIO U MACCOBOIO YMCEN. DHEPTHUS
CBSI3U aTOMHBIX sifep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a W JEICHUS SAEP.
Ncrounnku sneprun ConHUa U 3BE31.

SAnepnas osHepretuka. JleMCTBHUS pagUOAKTHUBHBIX H3JIYyYECHH Ha JKUBBIC
OpraHU3MBbl.

Jlemoncmpayuu
CrexTpbl U3IIy4EeHUs U MOTJIOIICHHUS.
CrexTpsl pa3IM4HbIX Ta30B.
CnekTtp Boaopoa.
Habmronenue tpekoB B kamepe Busbcona.
PaboTa cueTurka MOHU3UPYIOMINX U3TYyUYEHUH.
Perucrpanus nzimy4eHus: pUpOIHBIX MUHEPAIOB U MPOLYKTOB.

JlabopamopHwvie pabomul u onvimol

HaGmroieHne CriIonTHbIX U THHEHYATHIX CIIEKTPOB H3ITyUeHHSI.

HccnenoBanne TPEKOB: M3MEPEHHE SHEPTHHM YACTUIIBI MO TOPMO3HOMY TMYTH
(mo dhoTtorpadusam).

H3mepenue paTnoakTHBHOTO (OHA.

IoBTOPUTEIBbHO-0000 IIAIOIIHIT MOYJIb

[ToBTOpUTENHEHO-0000IIAIOMINKA  MOYJb MpEJHA3HAYEH JUIsl CUCTEeMaTU3aluu
1 000OIIeHHs] TPEAMETHOTO COJEPKAHMUSI W OMBITA JEATEIHLHOCTH, MPUOOPETEHHOTO
MpU W3yYEeHWH BCEro Kypca (U3WKHA, a TaKKe T TOJATOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY 10 (PU3UKE JUIsl 00yHaIOUXCsl, BHIOPABIIMX 3TOT YUEOHBIN
npeaMer.

[Ipy wu3yuyeHHH [aHHOTO MOIYJS PEATM3YIOTCSI U CHUCTEMATU3UPYIOTCS BHJIbI
NESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECrneynMBaeTcs JOCTHXKEHUE MPEAMETHBIX
U METalpeAMETHBIX  IUIAHUPYEMBIX  PEe3ylbTaTOB  OOydeHHs, (opMUPYyETCS
€CTEeCTBEHHO-HAy4YHas TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCJIECIOBAHUS
SIBJICHUM TIPUPOJIBI U TEXHUKH, OBJIAJICHIUE YMEHUSIMHU OOBSICHATh (PU3NUYECKUE SABJICHUS,
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MPUMEHSS TIOJyYCeHHBIE 3HAHWS, peliaTh 3a7ayd, B TOM 4YHCJIE KauyeCTBCHHBIC
1 DKCIIEPUMEHTAJILHBIC.

[TpuHIIMTIATBEHO AEATETHPHOCTHBIN XapaKTep TaHHOTO MOIYJIS PEeaTu3yeTCs 3a CUET
TOTO, YTO OOYYAIOIINECS BHITOIHSIOT 3aaHMS, B KOTOPHIX UM IPEJIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHWW PACIO3HABATh U HAYYHO OOBSICHATH (HU3MUECKUE
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJb30BaTh HAYYHBIE METO/IbI HCCIIEOBAaHUS (U3NUYECKUX SBIICHUH, B TOM YHCIIE
JUTSI IPOBEPKU THUTIOTE3 U TIOJTYUCHUS TEOPETHIECKUX BHIBOJIOB,;

OOBSCHATh Hay4YHBIE OCHOBBI HamOoliee BaKHBIX JIOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPaKTUYECKOTO HCIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB
SHEPTUM HAa OCHOBE 3aKOHA TMPEBpaIICHUS W COXPAHEHUS BCEX H3BECTHBIX BHUJIOB
SHEPIHH.

Kaxxgas 13 TeM HaHHOTO MOJYJsl BKIIOUAET DKCIEPUMEHTATbHOE HCCIICIOBAHHE
oOoOmaroniero xapakrepa. MoOJyiab 3aBepllaeTcss MNPOBEACHUEM TUArHOCTHUYECKOM
Y OIIEHOYHOM pabOoThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHusl.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3yuyenne Qu3uku Ha YpOBHE OCHOBHOTO 0OIEro 00pa3oBaHUsl HaIPAaBIICHO
Ha JOCTIDKCHHWE JIMYHOCTHBIX, METANPEIMETHBIX M TPEJAMETHBIX 00pa30BaTENbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe msydeHuss (pu3Mkum Ha YpPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUs
y oOy4arorierocs 0yyT chopMUpOBaHBI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

1) ntaTpHOTHYECKOr0 BOCIIUTAHMSA

IIPOSIBIICHUE HMHTEpECa K UCTOPUM M COBPEMEHHOMY COCTOSIHMIO POCCHUCKOU
(bU3MUeCcKor HAYKU;

[IEHHOCTHOE OTHOIIECHUE K TOCTUKEHUSIM POCCUNCKHUX YUCHBIX-(PU3UKOB;

2) rpasKIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

TFOTOBHOCTh K AaKTMBHOMY Y4YaCTHUIO B OOCYXJIEHUM OOIECTBEHHO-3HAYMMBIX
U DITUYECKUX MpOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukuy;

OCO3HaHHUE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3)3CcTeTHYEeCKOr0 BOCIIUTAHUA:
BOCIIPUATHUC OCTCTHUYCCKUX Ka4CCTB (bHSI/I‘-IGCKOfI HAayKu: €€ TapMOHHNYHOI'O
MTOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTI'0 MIO3HAHUSA:

OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKH KAaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS
MHPa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENIIICH COCTABIIAIOICH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIIOOO3HATENBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbS 1 3MOLMOHAJIBHOIO 0J1arOIOJIYYMA:
OCO3HaHWE ILIeHHOCTH Oe3omacHoro oOpa3a KU3HKU B  COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXXHOCTH MpaBui 0€30MacHOr0 MOBEACHUS Ha TPaHCIOPTE,
HAa JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000PYA0BaHHUEM B JOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa peduieKcUM, MPU3HAHHWE CBOETO IIpaBa Ha OIIMOKY
¥ TaKOTO K€ TPaBa y JIPyroro 4eJI0BeKa;

6) Tpy10BOI0 BOCTIUTAHMS:
aKTUBHOE YYacTU€ B pEIICHUH MPAKTUYECKUX 3a1ady (B paMKax CEMbH,
o0Opa3oBaTenbHOI OpraHu3aIii, HAaCEJICHHOTO MTyHKTa, POJTHOTO Kpasi) TEXHOJIOTUYECKOU
Y COIMAJIbHOM HAIMPaBJIICHHOCTH, TPEOYIOIMINX B TOM Unciie U PU3NUECKUX 3HAHUM;
MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MTpodeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

18



®denepanbHas pabouas mporpamma | Pusuka. 7-9 xiaccsl (0a30BbIM YPOBEHD)

7) IKOJIOrHYE€CKOr0 BOCIIUTAHMSI:

OpHCHTAIlUS Ha NTpUMEHEeHNe (HU3NUIECKUX 3HAHUU IS perIeHus 3a1a4d B 00JIacTH
OKpYXaroIIen Cpe/ibl, INIAHUPOBAHUSA ITOCTYIIKOB U OILIEHKH UX BO3MOKHBIX TTOCJIECTBUI
JUISL OKPY KAKOILEH CPEbI;

OCO3HaHME TJI00ATBFHOTO XapaKTepa AKOJIOTHUECKUX TPOOJIeM U IyTel UX PeIlIeHuUs;

8) apanTranuu K U3MEHSIOIMMCS YCJIOBUAM COLUMAIBLHOM M NPUPOJIHOM Cpeabl:

MOTPEOHOCTh BO B3aMMOJICUCTBUM MPHU BHIIIOJIHEHUH HCCIIEOBAHUN U MPOEKTOB
(hU3UYECKON HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTU YEPE3 MPAKTHUYECKYIO JEATEIIbHOCTD;

MOTPeOHOCTH B GOPMHUPOBAHMHN HOBBIX 3HAHMI, B TOM Yncie (GOpMyTUPOBaTh UIEH,
MOHSITHUS, TUTIOTE3BI O PU3HUECKIX OOBEKTaX U SIBICHUSX;

OCO3HaHHE JC(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIICTCHTHOCTEH B 00JIacTH
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUM HOBBIX (PU3MUECKUX 3HAHMI;

CTPEMJICHHE AaHAJIM3UPOBATh M BBISBIATH B3aMMOCBSI3M MPHUPOJIBI, OOIIECTBA
Y DKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3UIECCKUX 3HAHUIA;

OIIEHKA CBOMX JCHCTBUI C yUETOM BIUSHUS Ha OKPYXKAIOIIYIO CPEy, BO3MOKHBIX
rJ100aJIbHBIX ITOCJIEACTBUH.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare m3yueHus GU3NKKM HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
y oOyuaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIC PE3YIbTaThl, BKIHOYAIOIINE
MO3HABAaTEIIbHbIE  YHUBEpPCAJbHbIE  y4eOHbIE  JCUCTBUS,  KOMMYHHKATHBHBIC
YHUBEpCATbHBIC yUeOHbIC JCUCTBUSI, PETYJIATUBHBIC YHUBEPCAIbHBIC YI€OHBIC JCHCTBHUSL.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS
ba3oBble JJornvyeckue 1ecTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA OOBEKTOB (SBJICHHN);

yCTaHABJIMBATh  CYIIECTBCHHBIH  MpU3HAK  KJIacCH(PUKAIUKA,  OCHOBAHUS
JU1s1 0OOOIICHUS U CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B paCCMaTPUBAEMBIX (haKTaX, JaHHBIX
1 HAOJTFOICHUSIX, OTHOCSIINUXCS K (PU3NYCCKUM SIBIICHHSIM;

BBISIBIIATh TMPUYUHHO-CIICJICTBEHHBIE CBSA3U MPHU W3YYCHUH (U3UYECKUX SBICHUUN
U TIPOIECCOB, MPOBOAUTH BBIBOJIBI C WCIIOJIB30BAHUEM JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpATh Crmoco0 pemieHuss ydeOHoM (u3Hueckod 3amadu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHHUS, BRIOOP HAaMOOJIEe MOIXOAIIETO C YYETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle HccieaoBaTe/LCKHE 1eVCTBUSA:
HCIMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIHCKUI HMHCTPYMEHT MO3HAHMS;
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MPOBOAUTh IO CAMOCTOSATEIBHO COCTABIICHHOMY IIJIAaHY OIBIT, HECIOKHbBIN
(bu3MYEeCKUi IKCIIEPUMEHT, HEOOJIBIIOE UCCIEA0BaHUE (PU3UUECKOTO SIBICHHUS;

OLICHUBATh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh HH(MOPMALIHIO, TOJTYYEHHYIO B XO/I€
MCCJIEIOBAHMS WJIM DKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 1O pe3yJibTaTaM
MIPOBEICHHOTO HAOJIOIEHN S, OTIHITA, UCCIICIOBAHNS,

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UIECKUX TPOIECCOB,
a TakKe BBIJBUTATh TPEINONOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSAX
U KOHTEKCTaXx.

Pabora ¢ unopmanmei:

NPUMEHATh Pa3jIU4Hble METOJbl, HMHCTPYMEHTh U 3alpoChl TMpU TIOUCKE
1 orOope MHGOPMAIMU UM JTAHHBIX C YYETOM MpeAJIOKEeHHOW yueOHOU (u3nyeckoi
3a]a4H;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HWHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTUMAIbHYIO (DOpMy MpeAcTaBieHUs HHPOpMaLUU
U WUTIOCTPUPOBATH PEIAEMbIE 3a/1a4yd HECIOKHBIMU CXEMaMH, JAMarpaMMaMiy, UHOU
rpaduKoi M MX KOMOWHAITUSIMH.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHbIe Y4eOHbIE HelCTBUS
Oo0menne:

B XO7€ OOCYXIeHHUs ydeOHOTO Marepuaina, pe3yiabTaToB JabopaTOpHBIX pPaboT
U TIPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MON TeMbl U BBICKA3bIBaTh
UJeu, HaleJCHHBIC Ha peIIeHHWEe 3aJadyd U TMOJIep)KaHue OJarokKenaTelIbHOCTH
OOIIICHNS;

COTIOCTaBIIATh CBOM CYXKICHHSI C CYXIACHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OoOHapyKUBaTh pPa3IMYMe U CXOJCTBO MO3UIIUM;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABISITh PE3YJAbTaThl  BBIMIOJHEHHOTO (DPU3UYECKOTO OIbITa
(’KCcIIepUMEHTA, UCCIEI0OBAHUS, IPOEKTA).

CoBMmecTHAs1 1eATEJIbHOCTD (COTPYAHNYECTBO):

MMOHUMATh U UCIIOIB30BATh MPEUMYIIECTBA KOMAaHHOW U MHIUBUTYIbHOU paOOThI
MIPH PEIIeHNH KOHKPETHON (hM3UUECKOM MPOOIEMBI;

MPUHUMATh TIEJIM COBMECTHOM JESTEIHHOCTH, OPTaHU30BHIBATH JCUCTBUS IO €€
JTOCTIKCHUIO: PACTIPEICISTh PO, 00CYKIaTh MPOIECCH M Pe3yJbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOIBKHX YEIOBEK;

BBITIOJTHSTH CBOKO YacTh pabOThI, JOCTUTAs KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAadeCTBO CBOEro0 BKJIaja B OOMMUNA TMPOAYKT IO KPUTCPHUSIM,
CaMOCTOSITENIHO CHOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSI.
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PeryasiTuBHBbIE YHMBEpPCAJIbHbIE Y4eOHbIE NeiCTBUSA
Camoopranuzanus:

BBISIBJISITh MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TpeOyroumx
TSI petiieHust GU3NIECKUX 3HAHUM;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHUS PEHICHUN (MHANBUIYAIbHOE,
NPUHATUE PELIECHUs B TPYIIE, IPUHITHE PELICHUN TPYIIION );

CaMOCTOSITEIIEHO COCTABJISITh QITOPUTM pelieHuss (PU3NYECKON 3a/1auu Wi TUTaHa
WCCJICIOBAHMSI C YYETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh Mpe/jiaraéMble BAPUAHThI PEIICHUH;

IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYALIMH U MTPEAJIaraTh MIaH €€ U3MEHEHUS;

OOBSACHATh NPUYMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3y/bTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBbI B JI€ATEJIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS
(Gbu3MUeCKOT0 HCCNEIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHHUBILUXCS CUTyallli, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBHSIM.

3MOIII/IOHa.]'IbeIi/i HHTEJVICKT:
CTaBUTh ceOI Ha MECTO APYyroro 4cCJOBCKa B XOAC CIIOpa WJIM IOUCKYCCHUH
Ha HAYYHYIO TEMY, IOHUMATb MOTHBbI, HAMCPCHU U JIOTUKY APYIoro.

IlpunsaTHe ceds U APyrux:
MpU3HABaTh CBOE IMPAaBO Ha OMIMOKY TpH pemieHud (U3NYEeCKUX 3aaad
WIHM B YTBEPKACHUSIX HA HAYYHbIE TEMbI H TaKOE K€ MPaBo JIPyroro.

IHPEJMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI MO (U3MKE K KOHITy OOydeHUS
B 7 Ki1acce:

[IpeameTHpie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

WCIIONIh30BaTh TOHATHA: (U3MUECKHE W XUMHUYECKHE SBJICHHS, HaAOIIOICHHE,
AKCIIEPUMEHT, MOJIENIb, THUIOTE3a, CAMHUIIBI (PU3UYECKUX BEIWYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BELIECTBa (TBEPAOE, KUIKOE, raz000pa3HOE), MEXaHUYECKOEe
IBWKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJICUCTBYIOIAs cuj, Jaedopmanus (ympyras, IlacTH4YecKasi), HEBECOMOCTD,
COOOUIAIOIINECS COCYBI;

pasnuyaTh sBiIeHUS (nudQys3us, TEmIOBOE NBIKCHHME YacTUIl BEIICCTBA,
pPaBHOMEpHOE JABMKCHUE, HEPABHOMEPHOE JABMKCHUE, WHEPIIUS, B3aUMOJICHCTBHE TEII,
paBHOBECHE TBEPHABIX TEJ C 3aKPEIUICHHONW OCBhIO BpalllCHHs, Tiepenaya JIaBICHUS
TBEPIBIMH TEJIAMH, XHUIAKOCTIMHU M Ta3zaMHu, aTMOc(epHOe JaBjieHUe, IIaBaHUE TEI,
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MPEBPAIICHHUS] MEXaHUYECKON HHEPruu) IO ONHCAHUI0 HX XAPAKTEPHBIX CBOMCTB
Y Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh IPOSBICHUE H3YUYEHHBIX (PU3MUECKUX SBICHUA B OKPYKAIOIIEM
MUpE, B TOM 4ncie (PU3NUECKUE SBJICHUS B IPUPOJIE: IPUMEPBI IBUKEHUS C Pa3IMUYHBIMU
CKOpPOCTSIMM B JKMBOM WM HEXMBOM IPUPOJE, ACHUCTBUE CHWIIBI TPEHUS B IPUPOJE
U TEXHUKE, BIMSHUE aTMOC(EPHOTO AABJICHUS HA YKUBOM OpraHusM, IUIaBaHUE PbIO,
phlYard B TeJe YelIOBEKa, MIPU 3TOM MEPEeBOJIUTH MPAKTUUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOWCTBA T€A M (PU3NYECKUE SIBICHUS, HCIOIb3Ys
¢busnueckrue BeTUUUHbI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BPEMsI, IyTh, CKOPOCTb,
CpElHssl CKOPOCTh, CUJla YIPYTrOCTH, CHJIa TSXKECTH, BEC Teja, CHJIa TPEHUSs, AaBJICHHE
(TBepmoro Tena, KHUIKOCTH, Tas3a), BBITAJIKUBAIOLIAs CUJIa, MEXaHuUdeckas palora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(P(QHUIMEHT TMOJE3HOTr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi U MOTEHIMaJbHAs SHEPIus), IpU OMUCAHUU MPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCHOJIB3YEMBIX BEIMYMH, UX 0003HAUYEHUS U €IUHHIIBI
($u3MYEeCKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME AaHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTHh TpapUKHM H3YYEHHBIX 3aBUCUMOCTEHN
(hU3NYECKUX BEITMYHH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M MPOLIECCHI, HCHOJb3YS
npaBuja CIOXKEHUS Cwl (BIOJIb OAHOW MpsiMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUs] MEXaHWYECKOM HSHEPruu, MpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3alMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBACHATh (PU3MUECKHE SBICHUS, IPOLECChl M CBONCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE CHUTyalUuld NPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BbIABIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB
C UCIIOJIb30BaHUEM 1—2 N3y4EHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pelaTth pacyeTHble 3aJaud B 1—-2 NEHCTBUS, MCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBSI3bIBAIOIIME (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33]]a4l 3alUChIBAThH
KpaTKOE YCJIOBUE, TMOJACTaBIATh (U3NYECKUE BEIUYMHBI B (POPMYJBl U MPOBOJIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIE TAHHBIE, HEOOXOAUMBIE /1JIs1 pELICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJTYYEHHON (PU3MUECKOI BEIMYMHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh IMPH MOMOLIM (U3NYECKUX
METO/IOB, B OIHMCAHUM MCCIEJOBAaHUS BBIJCIATh MPOBEPSEMOE MPEANOJI0KEHNE
(runotesy), pa3nuyaTh U UHTEPIPETUPOBATH MTOTYUCHHBIHN Pe3yabTaT, HAXOAUTh OLTHOKH
B XO/I€ OMbITa, IPOBOJAUTH BBIBOJIBI IO €T0 pE3yjbTaTaMm;

MPOBOJIUTH OMNBITHl MO HAOMIOJEHUIO (U3UYECKUX SIBICHUW WM (PU3MYECKHUX
CBOMCTB Tel: (hOpMYIMpPOBAaTh MPOBEPSEMBbIE MPEANOI0KEHUs, COOMPATh YCTAHOBKY
U3 TMPEeAJIOKEHHOT0 O00O0pYyIOBaHMS, 3alHUChIBaTh XOJ OMNbITa U (POPMYIHPOBATH
BBIBO/IbI;
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BBITIOJIHSTH TIPSIMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAacChl Teina, 00bema,
CWIbl W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX U LUQPPOBBIX MNPUOOPOB,
3aMUChIBaTh IOKAa3aHUs NPUOOPOB C Y4YETOM 3aJaHHOW aOCOJIIOTHOW MOTPEUIHOCTU
U3MEPECHNN;

MPOBOAUTH MCCIIC0OBaHNE 3aBUCUMOCTU OJTHOM (PU3UYECKOU BEJIMUMHBI OT APYTroOM
C HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTHU ITyTH PABHOMEPHO JIBIKYIIIETOCS
TeJa OT BPEMEHHM JBWKCHUS TeJa, CUJIbI TPEHUsI CKOJBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAJH
COTIPUKOCHOBEHHMSI TEJ, CHJIbI YIPYrOCTU OT YJIMHEHHSI TPYKUHBI, BHITAIKHUBAIOIICH
CHIBl OT OO0BbeMa IMOTPY)KCHHOM YacTH Tela M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT ITyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMA
MJIaBaHUS TeJl, YCIOBUU PAaBHOBECHs pblyara U OJOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOTO HWCCIICIOBAaHUs, COOMpaTh YCTAHOBKY M BBITIOJNHITH W3MEPCHHS, CICAYs
MPEVIOKCHHOMY — TUIaHy, (UKCHPOBATh PpPE3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTHU
(GU3HYECKUX BEIMYHMH B BUJC NIPEIJIOKCHHBIX TAOJIHII U TPaQUKOB, POBOJIUTH BHIBOJIBI
10 pe3yJbTaTaM HUCCIICIOBAHMS;

MIPOBOJIUTHh KOCBEHHBIE M3MEpPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOTO Tella, CHUJla TPEHUS CKOJBKCHHUS, JaBJIICHHE BO3/IyXa,
BBITAIKUBAIOIIASI CUJIA, IEUCTBYIOINIAS HA MIOTPYKEHHOE B )KUJIKOCTD TEJI0, KOADPHUITUEHT
MOJIC3HOTO JIEUCTBHUS TPOCTHIX MEXAaHU3MOB), CIEIys MPEIJIOKEHHOW WHCTPYKITUU:
MIPU BBITOJTHEHUN M3MEPEHUN COOMpaTh 3KCIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIISATH
3HAUYE€HHUE UCKOMOMW BEITUYNHBI;

coONI01aTh MpaBHJIa TEXHUKU OE€30MacHOCTH Mpu padore ¢ 1adopaToOpHBIM
000opyI0BaHUEM;

MMEThb TPEJCTABICHUE O TMPHUHIUIAX JEHCTBUS NPUOOPOB M TEXHUYECKUX
YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 0apOMETp, phIuar,
MTOIBMKHBIN U HETIOABUKHBIN 070K, HAKJIOHHAS TIOCKOCTH;

XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOWCTB C MCTOJIB30BAHMEM MX OINMUCAHUS (B TOM YHWCJIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SIBICHUA W HEOOXOJUMbBIC
¢du3uYecKue 3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOAUTH TPUMEPHI (HAXOAUTh HHGPOPMALMIO O TPHUMEPAx) MPAKTHUYECKOTO
WCIIONTh30BaHUsA (U3WYECKUX 3HAHWA B TOBCETHEBHOW JKU3HU I OOCECIICUCHUS
0e30macHOCTH TMpU OOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 37J0POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPY KAIOIICH
cpene;

OCYIIECTBJIATh OTOOp MCTOYHMKOB WH(popManuu B MHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIINXCSl 3HAHUM U ITyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIICIATh HH(POPMAIIUIO, KOTOPAs SBIISIETCS TMPOTUBOPEUUBOU
WM MOXET OBITh HEJJOCTOBEPHOM;
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UCIIONIb30BaTh MPU  BBINOJHEHWH YYEOHBIX 3aJaHUl  HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOrO COJEp)KaHUs, CIPaBOUYHBIE MAaTEpHUalIbl, PECYpPChl CETU
WuTepHer, BiIageTh NpPUEMAMHM KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCHbMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
2—-3 UCTOYHHUKOB UH(OPMALIMH, B TOM YHUCIIE TyOJIMYHO MPOBOIUTH KPATKUE COOOIICHUS
O pe3ylbTaTaXx IMPOEKTOB WM YYE€OHBIX HCCIEIOBaHUM, MTpPH STOM TI'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM MOHSATHMHBIA ammapaT Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYIIJICHHE IPE3EHTALNEN;

MIPH BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEA0BAaHUIN paclipeAeiaiTh 00s13aHHOCTH
B I'PYIIIIE B COOTBETCTBUM C IOCTABICHHBIMHU 3a/1a4aMHU, CJICIUTD 32 BBIIIOJIHEHUEM I1JIaHA
JCHCTBUM, OLIEHWBATh COOCTBEHHBIM BKJAJ B JCSITENBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHUX.

[IpeameTHBIE pe3ynbTaThl OCBOSHUSI MPOTPaMMBI MO (HU3MKE K KOHILy OOy4deHUs
B 8 Ki1acce:
[IpenmetHbie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:
MCIOJIB30BaTh MOHITHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbIE COCTOSIHMS BEIECTBA, KPUCTAUIMYECKUE U aMOpdHBIE Tena,
HACBIIICHHBIA U HEHACBHIILICHHBIN Tap, BIAXKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPECHHSA
DHEPrusl, TEIUIOBOW JIBUIATENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsill, DIEKTPUUYECKOE
0JIe, TPOBOJHUKHU U JUDJICKTPUKH, TOCTOSHHBIN JIIEKTPUUECKHUI TOK, MATHUTHOE TIOJIE;
pazuyaTth sABJICHUS (TETIOBOE paCIIMPEHUE U C)KaTHe, TeIUionepeaaya, TErioBoe
paBHOBECHE, CMauMBaHUE, KaNWJUISIPHBIE SBJICHHS, HWCIApEHUE, KOHJICHCAIIMS,
IJIABJICHHUE, KpUCTAJUTA3ALUS (oTBepaEeBaHuUE), KUIICHHUE, TeIIonepeaaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, H3JIy4YeHUE), DJIEKTpU3aIUsl Tel, B3aUMOJIEHCTBUE
3apsioB, JCUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aMMOJCHCTBUE
MAarHuTOB, AEHUCTBME MArHUTHOIO MOJIA HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs
WHAYKIMS) TI0 ONHMCAHUIO WX XapaKTePHBIX CBOHMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (DU3WYECKUX SIBICHUN B OKpYXKaIOIEM
MHpE, B TOM 4YHClIEe (PU3MUECKHE SIBJICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSIKEHUE
Y KaNWUISIPHBIEC SIBIICHUSA B TPUPOAE, KPUCTAUIBI B mpupoie, usnydeHue CosHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHera,
ANEKTPUIECKHUE SIBJICHUS B aTMOC(hepe, IIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emiiu, apeiid MmoarcoB, pojib MAarHUTHOTO TOJIS JIJIS )KU3HU Ha 3eMJie, TOJISIPHOE
CUSIHUE, TPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJICIATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKHUX SBIICHUN;
OTHMCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3WUYECKHUE SBICHUS, WCIONB3YS
dbu3nUecKkue BENMYMHBI (TeMIeparypa, BHYTPEHHSISI SHEPTusi, KOJUYECTBO TEIUIOTHI,
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yAeNbHAsI TEIIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTa IUIABJICHUS, YACIbHAS TEIJIoTa
napooOpa3oBaHusl, yAelbHAas TEIUIOTa CTOPaHWs TOIUIMBA, KOI(PQPHUIIUEHT IMOJIE3HOTO
JCHCTBHS TETUIOBOW MAIMHBI, OTHOCHUTENBbHAS BIIAXKHOCTH BO3/yXa, JJICKTPUUYECKUN
3apsl, CHJIa TOKa, SJIEKTPUUECKOE HAMPSHKEHUE, COMMPOTUBICHUE TTPOBOTHUKA, YACIBHOE
COTIPOTUBIICHUE BEIIECTBA, paboTa U MOITHOCTh IJIEKTPHUYECKOTO TOKA), TPH OMUCAHUH
MPaBUJIILHO TPAKTOBAaTh (DM3MYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYWH, OOO3HAYCHUS
U eIUHUIBI (DU3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYI0 BCIMYMHY C JAPYTMMH BEIIMYWHAMH, CTPOUTH TpadUKH HW3YYECHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYNH;

XapaKTEPH30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBJICHUS M IMPOIECCHI, UCIIOIb3Ys
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHUS BEIIECTBA,
MPUHITUT CYTIEPIIO3UIINAY TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsiia,

3akoH Oma Ay y4yacTka 1emnu, 3akoH J[xoyms-JIeHna, 3aKoH coXpaHeHUsl SHEPTHH,
MIPU ATOM YMETh (JOPMYJIMPOBATH 3aKOH U 3aMKMCHIBATH €T0 MATEMATUYECKOE BHIPAKECHHCE,

OOBSCHATH (PU3UYCCKHE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE
CUTyalluli  TPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NMPHYMHHO-
CIIEJICTBEHHBIC  CBSI3U, CTPOUTh OOBSICHEHHME ©3 1-2  JIOTMYECKHX  IIIaroB
C WCIONB30BAaHWEM 1—2 W3yUEHHBIX CBOWCTBA (DM3MUECKUX SIBICHHMA, (HU3MUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

permaTh pacueTHblEe 3amadd B 2—3 ACHCTBHUSA, HCIOJIB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAOIINE (PU3NICCKUE BETMIMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33]]a4H 3aliChIBATh
KpaTKOE YCJIOBHE, BBISBISATh HEAOCTATOK MAaHHBIX JUIsl PEIICHHs 3a7add, BbIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIE TS €€ PEIICHHUS, POBOUTH PACUEThl M CPABHUBATH
MOJTy4eHHOE 3HaUeHNEe (PU3UUYECKON BEIMYMHBI C H3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEHIUTh MPH MOMOIIN (HU3HUECKUX
METO/JOB,  HWCIIOJB3yS  ONMHCAaHWE  WCCIICIOBAaHUS,  BBIACIATH  IPOBEPSIEMOC
MIPEANOJIOKECHNE, OIICHUBATh IPABUJIBHOCTh TOPSAKA TPOBEACHHS WCCIICIOBAHUA,
MIPOBOJIUTH BHIBOJIBI;

MIPOBOJIUTH OIBITHI TIO HAOMIOMCHUIO (DU3UYCCKUX SBICHHHA WIH (U3MICCKUX
CBOMCTB TeN (KamWJUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro oobema,
TEeMIIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUSI M HArpeBaHUS MPU U3IIYYCHHUH OT IIBETa
u3Nyyaroniel  (moryomaromeid)  MOBEpXHOCTH, CKOPOCTh  WCHApeHUs  BOJBI
OT TEMIIepaTyphl JKUJIKOCTH U IUIOMIAJAN €€ IOBEPXHOCTH, DOJEKTPU3AIUSI Tell
U B3aMMOJICHCTBUE IIEKTPUUCCKUX 3apsI0B, B3aUMOJICHCTBHUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3aIlisl MArHUTHBIX TOJICH MOCTOSTHHBIX MAarHUTOB, JECHCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOWMCTBA DJIEKTPOMArHWTa, CBONCTBA JJICKTPOIABUTATEIIS
MOCTOSIHHOTO TOKa): (OopMyiaupoBaTh IpPOBEpsieMble IPEAMNOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BAaHMS, ONMCHIBATH XO/1 OTBITA U (HOPMYITUPOBATH
BBIBO/IBI,

BBITIOJIHSATH TPSAMbIE HW3MEPEHHs] TEMIEepPaTypbl, OTHOCHUTEIHHOW BIIAXKHOCTHU
BO3/lyXa, CHJIBl TOKa, HANpPsDKEHUS C KCIOJb30BAaHUEM aHAJIOTOBBIX TPUOOPOB
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M JaTYUKOB (PU3WYECKUX BEIMYMUH, CPABHUBATH PE3YJIBTAThl M3MEPEHUU C YYETOM
3a1TaHHOM a0COJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OAHOM (hU3MUECKON BETUUYMHBI OT APYTrOl
C UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHUH (3aBUCUMOCTb CONPOTHBIICHUS MPOBOJIHHMKA
OT €r0 JIJIMHBI, IUIOLIA/Y MONEPEYHOT0 CEUCHHS U YICIBbHOTO CONTPOTUBIIEHUS BEUIECTBA
MPOBOJIHUKA, CUJIbI TOKA, UYILETO Yepe3 MPOBOAHUK, OT HAMPSXKEHUsI HA TPOBOJHUKE,
UCCIICIOBAHUE TIOCJIEIOBATEBHOTO U MAapAJUIEIBHOTO COEIUHEHUN MPOBOJHUKOB):
MJIAHUPOBATh UCCJEAOBAaHUE, COOUPATh YCTAHOBKY M BBITIOJHATH MU3MEPEHHUS, CICHYS
MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTATHI MOJYYEHHON 3aBUCHMOCTH B BHJIE
Tabnui u rpaduKoOB, TPOBOIUTH BBEIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS;

MIPOBOJINTH KOCBEHHBIE N3MEpPEHUs (PU3UIECKUX BEIMUUH (yIeIbHAs TETIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pabOTa W MOIIHOCThH JICKTPUYECKOTO TOKA):
MJIAHUPOBATh U3MEPEHUs, COOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEIO)KEHHOM UHCTPYKITUH, U BBIYUCIISATh 3HAUECHUE BEJIMUUHBI;

COOMIO/IaTh TMpaBWJIa TEXHUKU O€30MacHOCTH TMpu pabore ¢ JabopaTopHBIM
000py/I0BaHUEM;

XapaKTepru30BaTh MPUHIUIBLI JEHUCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB C UCHOJIb30BAHUEM UX OMHCAHUSA (B TOM YUCJE: CUCTEMA OTOILICHHS IOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIEpPMETpP, BOJIBTMETP, CUETYUK DICKTPUUCCKOU
DHEPIruH, DJIEKTPOOCBETUTEIbHbIE TNPUOOPHI, HarpeBaTelbHBIE AJIECKTPONPUOOPHI
(mpuMepsI), DIEKTPUUYECKHE TMPEAOXPAHUTENH, OJICKTPOMATHUT, DIEKTPOJABUTATEIb
MOCTOSIHHOTO TOKa), WCHOJIb3ysl 3HAHUS O CBOWCTBaX (DU3WUECKUX SIBJICHUU
1 HeoOxoauMble (PU3MIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTENbHBIE MPUOOPHI
M0 CXeMaM U CXE€MaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JIBUTaTelbh BHYTPEHHETO CrOpaHUsi, JIEKTPOCKOI, PEOCTar), COCTABISATh
CXEMBbI AJIEKTPUUYECKUX LT ¢ MOCIeN0BaTEbHBIM U MapaJlIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHBIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUUECKUX IICTICH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O NPUMEPAX) MNPAKTUUYECKOTO
WCIOJB30BaHUs (U3NYECKUX 3HAHUW B TMOBCEIHEBHOW KU3HU MJi1 oOecredeHus
O0e3omacHOCTH TMpu OOpalieHuu ¢ NOpudopaMu M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHMUS 3JJ0POBbs U COOJIIOACHUS HOPM HKOJIOTHUECKOT0 TOBEJICHUSI B OKPY KarolIen
cpene;

OCYIIECTBJIATh TMOUCK WHpopManuu (HU3NIECKOTO cojepkanus B HHTepHeTe,
Ha OCHOBE MMEIOIIUXCS 3HAHUW U MYTEM CPABHEHUS JOMOJIHUTEIbHBIX HCTOUYHHUKOB
BBIAICNISATh HH(OpPMAIMIO, KOTOpasl SBJSIETCS MPOTUBOPEUYMBOM MM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHINOJHEHUM YUEOHBIX 3aJlaHUid  HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (HU3UIECKOTO CONCpIKaHUs, CIPABOYHBIE MAaTEpUaAJbl, PECYPChI CETH
WuTepHer, BiIageTh MNpUEMaMH KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
nH(OpMAITUU U3 OJHOU 3HAKOBOUM CHCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHMs, 00001as
MH(POPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCIE ITyOJIMYHO MPEACTABIATH
pe3ynbTaThl MMPOEKTHOM WJIM HCCIEAOBATEIBCKOW NEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
WCIIOJIb30BaTh HW3YYEHHBIM TOHATHUIHBIA amnmapat Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHHE [TPE3CHTALINEH;

IpU BBIOJHEHUU y4EOHBIX MPOEKTOB M HCCIECJOBAHUNM (PU3NUYECKUX IPOLIECCOB
pacnpenenaTb 00s13aHHOCTU B TPYINE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJauyaMu,
CIeIUTh 3a BBIMOJHEHUEM IUIaHA JIEWCTBUM W KOPPEKTUPOBATh €ro, OLICHUBATh
COOCTBEHHBI BKJaA B JACATENBHOCTh TPYIIIbI, BBICTpaUBaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSBIISAA TOTOBHOCTh Pa3peliaTh KOH(PIUKTHIL.

[IpeameTHbIE pe3ynbTaTbl OCBOEHHUSI NMPOrpamMMbl MO (U3MKE K KOHIY OOy4deHUs
B 9 kiacce:

[IpeameTHbie  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

HCIIOJB30BaTh IOHATHUSA: CHCTEMA OTCYETA, MAT€pUANIbHAS TOYKA, TPAEKTOpWS,
OTHOCUTEILHOCTh MEXaHUYECKOTO JBWKEHUS, Aedopmaius (ympyras, MmiacTUdeckas),
TpEHUeE, LICHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTD U IIEPETPY3KHU, LIEHTP TKECTH,
a0COJIIOTHO TBEPAOE TEJNO, LEHTP TSKECTU TBEPAOrO Teja, pABHOBECHE, MEXAaHUUYECKUE
KoJeOaHusi U BOJIHBI, 3BYK, MHGPa3BYK W YIbTPa3BYK, JJICKTPOMATHUTHBHIC BOJHBI,
1IKaja AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaJbHO30PKOCTh, CHEKTPHI
UCIIyCKaHUSI U TOTJIONIEeHHUs, anb(da-, OeTa- U raMMma-u3iny4eHusi, U30TOIbI, sIepHas
JHEPIeTHKa,;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEMHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOHOE MaJCHUE T, PABHOMEPHOE
IBWKEHUE TI0O OKPYXXKHOCTH, B3aUMOJCHUCTBHUE TEJN, PEAKTUBHOE JBHKCHHE,
KoJieOaTelIbHOE JIBIDKEHHE (3aTyXarollue W BBIHYXKIEHHBIE KOJeOaHMs), pE30HAHC,
BOJIHOBOE JIBUKCHUE, OTPAKEHUE 3BYKA, IIPSMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y [IPEJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHUE OEJIOro cBeTa
B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPA U3TYUEHHS) MO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE
SIBJICHHE;

pacro3HaBaTh NPOSBICHUE N3YUYEHHBIX (PH3UUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B ToM uncne Gu3nUecKue sIBJICHUS B IPUPOE: TPUIUBHI U OTJIMBHI, ABM)KCHHUE TNIAHET
ConHEYHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKABOTHBIMM, 3E€MJIETPSICEHHE, CEUCMMYECKHE BOJHBI, IYHaMHM, 3XO0, LBETa Tell,
ONTUYECKUE  SIBJICHUS B  TMpUpoOJle, OHOJOTUYECKOE  JCHCTBHE  BHJIHUMOIO,
yIBTPa(hHOIETOBOTO M PEHTIEHOBCKOTO H3IYYEHUN, €CTECTBCHHBIM pPaTNOAKTUBHBINA
(G oH, KOCMUYECKHE JTy4H, PAIMOAKTUBHOE U3TyYEHUE MPUPOIHBIX MUHEPAJIOB, ACHCTBHE
PAIMOAKTUBHBIX M3IyYEHMM HA OpraHu3M YeJoBeKa), MpU ITOM NEPEBOJUTH
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MPAKTUYECKYIO0 3aJauy B Y4eOHYIO, BBIIEJSATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
(bu3MYeCKUX SIBJICHUM;

ONMKCHIBATH M3YYCHHBbIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢du3nUecKkue BEIMYUHBI (CPEAHsst 1 MTHOBEHHAs CKOPOCTh Te€la MPU HEPaBHOMEPHOM
IBUKCHUM, YCKOPEHHUE, MepeMeIleHue, MyTh, YIJoBash CKOPOCTh, CUJa TPEHHUs, cuja
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MAaJEHUs, BEC Tela, UMIYJIbC Tena,
UMITYJIbC CHUJIBI, MEXaHW4eckass paboTa U MOIIHOCTb, MOTEHIMAbHAS SHEPTUs Tea,
MOJIHATOTO HaJ TMOBEPXHOCTHIO 3E€MJIM, MOTEHIIMAbHAS JHEPTUS CKATOW MPYKHUHBI,
KHUHETHYECKasi SHEPTUsl, MOJTHAs MeXaHuYecKas SHEeprusi, NEPUO/] U YaCTOTa KOJIeOaHUM,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, I0OKa3aTelb
MPEIOMIICHUSI CPEbl), NMPU ONUCAHWU TPABUIBLHO TPAKTOBATH (DM3MUECKHNA CMBICI
WCIIOJIb3yEMbIX BEJIMYWH, 0003HAUYCHUS W CAWHUIIBI (PU3NUYECKUX BEJIUYUH, HAXOJUTh
dbopMyIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIWYUHY C JPYTUMH BEIUYMHAMU,
CTPOUTH TPAPUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U IMPOLIECCHI, MCIOJB3YS
3aKOH COXPAHEHMS SHEPTUH, 3aKOH BCEMHPHOTO TSATOTCHUS, MPHUHIIUI CYTEPIO3UIINH
CWJI, TIPUHIUI OTHOCUTENBbHOCTH ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHECHHS
MMITYJIbCA, 3aKOHBI OTPAXXEHUS U NPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCOBOTO YMCENl MNpPH SAEPHBIX peakuusX, Opu 3ToM (GOPMYIUPOBATH 3aKOH
U 3aIMCBIBATh €r0 MaTEMaTHUYECKOE BBIPAKCHHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYHUHHO-
CIIEICTBEHHbIE  CBSI3U, CTPOUTH OOBACHEHHWE U3 2-3  JIOTHUYECKHX IIaroB
C HCIIOJIb30BaHWEM 2—3 M3YYEHHBIX CBOMCTBA (U3MUECKUX SIBICHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelmaTth pacueTHble 3a7adyd (ONMHMparolMecs Ha CUCTeMy W3 2—3 ypaBHEHU),
UCIIONb3Ysl 3aKOHbI U (OPMYJIbl, CBSI3bIBAIOIIME (PU3NYECKHUE BEJIMYMHBI: HAa OCHOBE
aHaJlM3a yCJIOBHUSA 3a/layMl 3alUChIBATh KPAaTKOE YCIOBHE, BBISBISATH HEJAOCTAIONINE WU
M30bITOYHBIE JITAHHBIE, BHIOMPATH 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIEC ISl PEIICHHUS,
MPOBOAMUTDH PACUETHI M OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaUeHHsI (PU3NUecKOi
BEJTMYHHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (U3NIECKUX
METOJIOB,  HCIIOJIb3Ys ~ ONHMCAHWE  MCCIEJOBAHMS,  BBIIEIATh  MPOBEPSIEMOE
MPEINOJIOKEHNEe, OLIEHWBATh MPABHIBHOCTh MOPSJKA MPOBEICHUS HCCIEAOBAHMUS,
MIPOBOANTH BBIBOJIBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHI U OTIBITOB,

MPOBOJIUTH ONBITHI TO HAOMIONCHUIO (DU3UYECKUX SBJICHUA WIH (U3TIECKUX
CBOWMCTB Ten (W3yueHHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs JHEPTHH,
3aBHCHUMOCTbH Tepro/ia KoieOaHul Npy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPYXKUHBl M HE3aBUCUMOCTH OT aMIUIMTYAbl MalbIX KoJieOaHWH, MpsSMOJIUHEIHOEe
pacnpocTpaHEHUE CBETa, pPa3joKEeHHWE OeNoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB
M300paKeHHs B TJIOCKOM 3€pKalie U CBOMCTB M300pa’keHUs MpeaMeTa B coOuparomniei
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JMH3€, HAOMI0ICHUE CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO HabOpa 0O0OpYJOBaHMS, OMHCHIBATH XOJ OIbITA
U €T0 pe3ynbTathl, HOPMYIHUPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOJMMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, OMpEENsisi CpeaHee
3HaYeHUE HU3MepseMOoil BeIMYMHBI ((OKYCHOE pacCTOSHUE COOMpAIOUIe JIMH3BI),
000CHOBBIBaTh BBIOOD croco0a n3mMepeHus (M3MEepUTEILHOTO MpUoopa);

MPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMUMH C UCIOJIb30BAHUEM
MPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUU
0e3 HaYaJIbHOM CKOPOCTH, NEpHUOJa KOJIeOaHU MAaTEMAaTUYECKOr0 MAasgTHUKA OT JJIMHbI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yria MaJCHUs] W YIjia MPEIOMIICHUS
OT yTJia MajJeHus): TUIAHUPOBATh MCCIIE0BAHNE, CAMOCTOSTENIEHO COOMpaTh YCTaHOBKY,
(bUKCUpPOBaTh PE3yIbTAThl MOJYYEHHON 3aBUCUMOCTH (M3HUYECKUX BEIMYMH B BHUJE
Tabnui u rpaduKOB, TPOBOIUTE BBHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMUS;

MPOBOANTh KOCBEHHBIE H3MEpeHHUs (PU3MYECKHX BEIWYMH (CpemHssi CKOPOCTh
U YCKOpEHHE Teja MPU PAaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOTHOTO MajIeHMS,
KECTKOCTh TPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHHUS, MeXaHuWdyeckas pabdora
U MOIIHOCTb, YacTOTa MW TMEpUOJ KOJEOAHH MaTeMaTu4yecKoro W MpPY>KMHHOTO
MasiTHUKOB, OITHYECKask CUJ1a COOMPAIOIIEH IMH3bI, paIHOAKTUBHBIN (POH): TUIIAHUPOBATD
U3MEpEHHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBINOJIHATH H3MEPEHHS,
cienys peaIoKeHHOM UHCTPYKITUN, BRIYUCIIATh 3HAYCHUE BEJIMYUHBI U aHATM3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coON0/IaTh TpaBWiIa TEXHUKH OE30MACHOCTH MpU pabdoTe ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIC MTPU3HAKHN M3YUYEHHBIX (U3HUECKUX MOJEIeH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPJO€ TEJIO0, TOUEYHBIH HCTOYHUK CBETa, JIy4, TOHKas JIMH3a,
IUTaHeTapHast MOJIEN b aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyUYCHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € HUCHOJB30BaHMEM HX OMNHCAaHUA (B TOM 4HCIE: CHUAOMETP, AATYUKU
TIOJIO’KEHUSI, PACCTOSTHUSL M YCKOPEHUS, paKeTa, 3X0JIOT, OYKH, IEPUCKOII, (hoToamnmapar,
ONTUYECKUE CBETOBOBI, CIEKTPOCKON, TO3UMETp, Kamepa BuibcoHa), uCHONB3ys
3HAHUS O CBOMCTBaX (PU3WYECKUX SBJICHUA U HEOOXOAUMBbIE (PU3UUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIHHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUH
y4eOHO-IIPAKTUUECKUX 3a/ay, ONTHYECKHE CXEeMbl IJIsi TMOCTPOCHHS H300paKeHHIt
B IJIOCKOM 3€pKajie U cOOMparomien J1H3e;

OPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTUUYECKOTO
HCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HM MJisi OOecreueHHs
0e30IMacHOCTH MpH  OOpallleHUH C NOpudopaMM M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 37I0POBbsI U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO OBEICHUS B OKPYKAIOIIEH
cpene;
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OCYIIECTBIIATh MOUCK nHPopMmanuu B MHTEpHETE, caMOCTOATEIHHO (HOPMYITUPYS
MOWCKOBBIM 3aMpOC, HAXOAUTh IIYTH OIPEACICHU JOCTOBEPHOCTH IOIYYEHHOMU
nH(}OpMAIMK HA OCHOBE UMEIOIINXCS 3HAHUH ¥ IOMOJIHUTEITLHBIX HCTOYHUKOB,;

WCIIONIh30BaTh TIPW  BBIMIOJTHEHUM YYEOHBIX 3a7aHUNl  HAYYHO-TIOMYJISIPHYIO
JUTEPATypPy, COPABOUYHBIE MAaTepHUalbl, pecypcbl ceth WHTEpHET, BIaaeTh NMpUEeMaMH
KOHCIIEKTUPOBAHMSI TEKCTA, MPeoOpa3zoBaHusi UHGOPMALIMH U3 OJTHOM 3HAKOBOW CUCTEMBI
B IpyTy1O,

co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaIIUM M3 HECKOJbKMX HCTOYHUKOB, MYOJUYHO NPENCTABIATH PE3YJbTAThI
MIPOEKTHOW WJIM UCCIIEIOBATENBCKON AEATEIBHOCTH, TP 3TOM I'PAMOTHO HUCIOJIb30BaTh
W3YUYEHHBI TOHATUUHBIN ammapar u3ydaeMoro pasziena (PU3UKH U COMPOBOXKIATH
BBICTYIUUICHHE MTPE3EHTAINEN ¢ y4eTOM 0COOEHHOCTEN ay TUTOPUHU O0yUYaIOUTIXCS.
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7 KJIACC
Ne HanmveHnoBanve [Mporpammuoe conepxanue | OCHOBHBIC BUIIBI ACATEIBHOCTHA O0YJAIOIIHXCSI
/I pa3liesoB U TEM
y4eOHOro npeameTa

du3uKa U ee PoJib B NO3HAHUH OKPY KAKOIIL

€ro Mupa

BeNIMYMH. PU3NYECKHE
npubopsl. [TorpemHocTs
U3MEpECHUN
MexynaponHas cucreMa
€UHULL

1.1 | ®usuka—Hayka dusuka — HayKa o Ipupoje. | BoisiBnenue paznuunii Mmexny Gpu3nuecKuMu
0 npupojze SIBneHus NpUpOABIL. Y XUMUYECKUMU IPEBPALLECHUSIMH.
Pu3nyeCKUe SBICHUS: Pacnio3znaBanue u kiaccupukanus Gu3ndeckux
MEXAHUYECKUE, TCIUIOBBIE, | ABJIICHUW: MEXaHUYECKUX, TCIUIOBbIX,
IEKTPUYECKUE, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habutoienue u onucanue pU3sn4ecKux siBICHUM
3BYKOBBIE
1.2 | ®usnueckue Pu3nyeckue BEIUUYHHBI. OnpeneneHne LEeHbI IEIEHUS Kb
BEJIMYVHBI N3mepenue puznyeckux U3MEPUTENIBHOTO MpUoOopa.

N3mepenne NMHENHBIX Pa3MEPOB TEI

U IPOMEXYTKOB BPEMEHH C yYETOM
ITOrPELTHOCTEM.

N3mepenune o0beMa JKUIKOCTH U TBEPJOTO Tela.
N3mepenne Temriepatypsl Ipy IOMOLIU
KUJAKOCTHOTO TEPMOMETPA U 1aTUMKA
TEMIIEpaTypPBI.

BrInosHeHne TBOPYECKUX 3a1aHUH 110 TIOUCKY
CIIOCOOOB U3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAJICHHBIX
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00BEKTOB, OOJBIINX PACCTOSIHU, MAJIbIX
IPOMEXKYTKOB BpeMeHH. O0CyKIeHnE
npesiaraéMbix CocoooB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHUA

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3YYaroT MPUPOTY.
EcrecTBeHHO-Hay4HBIN
METOJI [IO3HAHHS:
HaOJII0/IEHHE, TOCTAaHOBKA
HAy4YHOT'O BOIIPOCA,
BBIJIBUKCHHUE THIIOTE3,
AKCIIEPUMEHT 10 IPOBEPKE
TUIIOTE3, 00BICHEHHE
HAO0JII0IAEMOT0 SIBJICHUS.
Onucanue GU3HYECKUX
SIBJICHHH C IIOMOIIIBIO
MozAeaen

BriaBrkeHne rurnoTes3, 00 bICHSIONINX MPOCTHIE
SIBJICHUS, HAITPUMED:

— [I0YEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAJILHOM TOBEPXHOCTH TEJO;

— [I0YEMY B KAPKYIO MIOTOAY B CBETJION OZEKIE
IIPOXJIaJIHEN, yeM B TeMHOM. [Ipeioxenne
CIIOCOOOB MPOBEPKU TUIIOTE3.

IIpoBenenue nccae0BaHusI 10 NPOBEPKE KAKOM-
MO0 TUIIOTESHI.

[TocTpoenue mpocTermmx Moenei GUu3nIecKux
SABJICHUM (B BUJIE pUCYHKOB WJIH CXEM), HAIIPUMED
naJeHrUE IPEAMETA; MPSIMOIMHEMHOE
pacIpoCTpaHEHUE CBETa

Hroro no pazaeny

HepBOHa‘IaJILHLIe CBCACHUA

0 CTPOCHHUH BeLIECCTBA

2.1

CrtpoeHue BelecTBa

1

CrpoeHue BelecTna:
aTOMBI M MOJIEKYJIBI, X
pazmepsbl. ONbITHI,
JI0Ka3bIBAIOLIHE
JIUCKPETHOE CTPOCHUE
BEIIEeCTBA

Ha6nronenue u maTEpIpETaiis OMBITOB,
CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUU BEUIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

OneHka pa3MepoB aTOMOB U MOJIEKYJI

C ucmnoib30BaHueM (ortorpaduid, MOTYYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas padota o reme: «OeHka
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JIaMeTpa aToMa METOJIOM PSIOB
(c ucrionpzoBaHueM GoTorpaduii)y».
Ornpenenenue pa3MepoB MajbIX Tell

2.2 | JIBmxeHue
U B3aUMOJICHICTBHUE
YaCTHIl BEIISCTBA

JIBH>KEHME 4aCTHIl
BelecTBa. CBsA3b CKOPOCTH
JIBH>KEHUS YaCTULL

C TEMIIEpaTypPOM.
bpoyHOBCKO€E nBHKEHUE,
o dy3us.
B3anmoneiicTBre yacTuiy
BEILIECTBA: IPUTSHKEHUE

Y OTTaJIKUBaHUE

Habmonenue u 00bsacHeHne OpOyHOBCKOTO
TBYDKEHUS U siBNIeHus qudy3um.

[IpoBenenue u 0OBICHEHHUE OIBITOB

10 HaOJFOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
[IpoBenennie 1 0OBICHEHUE ONBITOB

110 0OHAPYKEHUIO CHIT MOJICKYJISIPHOTO
MPUTSHKEHUS U OTTATKUBAHUS

2.3 | ArperarHbie
COCTOSIHUS BEILIECTBA

ArperatHble COCTOSHUS
BEIIIECTBA: CTPOCHHUE Ta30B,
AKHUJIKOCTEU U TBEPABIX
(KpUCTAIUTMYECKUX ) TEJL.
B3auMocBs3b Mex 1y
CBOVCTBAMU BEILIECTB

B Pa3HBIX arperaTHbixX
COCTOSIHUSIX M UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIBI

Onucanue (¢ UCIOJIb30BAaHUEM MPOCTHIX
MOJIEJIE ) OCHOBHBIX Pa3JIM4Mil B CTPOEHUH T'a30B,
XKHUJIKOCTEU U TBEPABIX TEIN.

OObsicHEHHE MAJION CKUMAEMOCTH JKUJIKOCTEH

U TBEP/IBIX TeJl, 00BIION COKMMAEMOCTH T'a30B.
OO0bsacHenue coxpaneHus GOpMbI TBEPIBIX TEI
U TEKYYECTH KHJIKOCTH.

[IpoBeneHne ONbITOB, JOKA3BIBAKOIINX, YTO

B TBEPJOM COCTOSIHUM BOJbI YACTULIBI HAXOJATCS
B CPEIHEM Jajbllie APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

Y CTaHOBIJIEHUE B3aNUMOCBS3U MEXKIY
O0COOCHHOCTSIMU arperaTHbIX COCTOSTHUI BOJIBI

U CYLIECTBOBAHHWEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazgeny

33



®enepanbHas pabouas nmporpamma | usnka. 7-9 xnaccsl (0a30BbIM YPOBEHD)

JIBMKeHMe M B3aMMOJECTBHE TeJl

3.1 | Mexanu4deckoe Mexanuueckoe npmwxenue. | McciaenoBanue paBHOMEPHOTO JBUKEHHUS,
JIBU)KCHUE PaBHOMEpHOE OTIpe/ieNICHUE eTo MPU3HAKOB.
¥ HEpaBHOMEPHOE Ha6nronenue HepaBHOMEPHOTO ABMKCHHUS
nerkeHne. CKOpoCTb. U OIpeIeJIEHUE ero OTJIMYMUNA OT paBHOMEPHOTO
CpenHsist CKOpOCThb TIBYDKEHUSI.
MIPU HEPABHOMEPHOM Omnpenenenne CKOPOCTH PaBHOMEPHOTO
nBKkeHuu. Pacuet myTtu JBUKEHUS (IIapuKa B )KUJKOCTH, MOJEIH
Y BPEMEHU JBHKCHUS AIEKTPUUECKOTO aBTOMOOMIIS U T.11.).
Omnpenenenue cpeaHeil CKOPOCTH CKOTBKEHUS
Opycka Wi IIapyKa 1mo HaKJIOHHOM TTIOCKOCTH.
Pemenwne 3a1a4 Ha onpeieNieHUE MyTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JIBUKCHHSI.
Ananu3 rpaduKoB 3aBUCHMOCTH ITyTH U CKOPOCTH
OT BpEeMEHU
3.2 | Uuepnus, Macca, SBnenue unepuuu. 3akoH | OObSICHEHUE U MPOTHO3UPOBAHUE SBJICHUI,

IINIOTHOCTB

nHepuuu. Bzaumonencreue
TeJ KaK pUYrHa
WU3MEHEHUS CKOPOCTH
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeIa.
[InoTHOCTS BelecTBa.
CBs13b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHHULIE 00BEMA
BEILIECTBA

00yCIIOBJICHHBIX WHEPIIUEH, HAIIPUMED, YTO
IPOUCXOIMT IIPH TOPMOKCHHH UK PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMY HEBO3MOYKHO
MT'HOBEHHO ITPEKPATUTH JIBIYKEHUE HA BEJIOCHIICIE
WJIA caMoKaTe U T. 1.

[TpoBeaeHue 1 aHAIU3 OIBITOB,
JCMOHCTPHPYIOIIUX U3MEHEHUE CKOPOCTH
JBYKCHHS TEJIa B pe3yJIbTaTe ICHCTBUS Ha HETO
JAPYTHX TElL.

Perienre 3agau Ha onpe/ieicHHE MacChl Teja, ero
00BbEMA U INIOTHOCTH.
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IIpoBeneHue U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb H3MEHEHUS
CKOPOCTH TeJa OT €r0 MaccChl

IIPY B3aMMOJIECTBUH TEIL

W3mepenune Maccel Tena pa3audaHbIME CITIOCOOaMH.

Omnpenenenue MIOTHOCTHU TENA B pe3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00beMa

33

Cuna. Buabe! cnn

14

Cuia kak xapakTepUCTHKa
B3aUMOJEHCTBHUS TEN.
Cuiia ynpyrocT#l ¥ 3aKOH
I'yka. U3mepeHnue cuibl

C MMOMOIIBIO TUHAMOMETPA.
SIBneHUE TATOTEHUS U CUJIA
TsokecTH. Culia TSKECTH
Ha JPYruX IUIaHETaX.

Bec Tema. HeBecomocTs.
CrnoxeHue cui,
HANpaBJICHHBIX 10 OAHON
IIPSAMOM.
PaBHoOpelicTBYIOIIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
nokos. TpeHue B npupome
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPHUYMHBI
MU3MEHEHHS] CKOPOCTH TeJjla Ui ero AedOopMaliiH.
OnucaHue peajibHbIX CUTYyaluil B3aUMOJEHCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MOHSTHE U N300paKeHHUE CUITBI.

N3ydenue cuibl ynpyrocTu.

HccnepoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH

OT YJIMHEHUSI PE3UHOBOTO IIHYPA WIH IPYKUHBI
(c mocTpoenuem rpaduka).

AHanu3 NpakTUYECKUX CUTYAIlNi, B KOTOPBIX
MPOSIBIISIETCS ICUCTBUE CUITBI YIIPYTOCTH
(ympyrocTh Msiya, KpOCCOBOK, BETOK JIepeBa

u 1p.).

AHanu3 cUTyaluii, CBA3aHHBIX C SIBIICHUEM
TSATOTEHUS.

OObsicHeHNEe OPOUTATILHOTO JIBYKCHHUS TIJIAHET

C UCTIOJIb30BaHUEM SIBIICHUS TATOTEHHS 1 3aKOHA
UHEPLUH.

W3mepenue Beca Tena ¢ TOMOIIBI0 THHAMOMETpA.
O6ocHOBaHKE ATOTO CITOCO0A U3MEPEHHSI.

35



®enepanbHas pabouas nmporpamma | usnka. 7-9 xnaccsl (0a30BbIM YPOBEHD)

AHanu3 u MOACIUPOBAHHUC ABJIICHUA HEBCCOMOCTHU.

DKCIEepUMEHTAIbHOE MOJIyYeHUE MTPaBUIIa
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BAOJIb OJHOMN
IPSAMOM.

Ornpenenenre BEIMYMHBI PAaBHOAEHCTBYIOIIEH
CHIL

N3y4deHnune cuitbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MMOKOSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
TTOBEPXHOCTEU.

AHaIIN3 IPAKTUYECKUX CUTyalMi, B KOTOPBIX
IPOSIBIISIETCS IEVCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCS] CIOCOOBI €€ YMEHBIICHUS

WJIM YBEJIMYEHUS (KaTaHHUE Ha JIBIKAX, KOHbKAX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
MOJINITHUKOB, TIJIABAHUE BOJAHBIX )KUBOTHBIX
u ap.).

Pemenue 3aau ¢ ucnoib30BaHueM GOpMy
JUISL pacyeTa CUJIbl TSHKECTHU, CUJIIbI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazgeny

JlaBjieHue TBEPABIX TeJ, dKUAKOCTEl U ra3o

B

4.1 | HaBnenue. Ilepenaua 3
JaBJICHUST TBEPIbIMU
TeJIaMU, )KUJIKOCTIIMHU

JlaBnenue. CrrocoObI
YMEHBIICHUS U YBEIINYCHUS
naBjieHus. /[aBieHue rasa.

H ra3aMmn

3aBUCUMOCTD JIaBJICHUSA

AHanmm3 U 00BSICHEHUE OIBITOB U MPAKTHYECKUX
CUTYaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
TIaBJICHMSI.

O6ocHoOBaHKE CITOCOOOB YMEHBIIICHUS
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rasa oT oobema,
TEMIIepaTyphI.
[lepemaua naBieHus
TBEPABIMU TEJIAMH,
YKHIKOCTSIMHU M Ta3aMH.
3akon Ilackans

M YBEJIMYEHUS 1aBICHUSL.
N3yuenue 3aBUCIMOCTH JIaBJICHUS ra3a

oT 00beMa U TeMIIepaTyphbl.

Nzyuenne ocoOeHHOCTEN epeaaun JaBIeHUs
TBEPJBIMU TEJIAMH, KHUJIKOCTSIMU U Ta3aMHU.
O6ocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
’KHUJIKOM U Ira3000pa3HOM COCTOSIHUSX.
DKCIepUMEHTATLHOE JOKA3aTeILCTBO 3aKOHA
[Tackass.

Pemienue 3amau Ha pacyeT AaBICHUS TBEPAOTO
Temna

4.2

I[aBJICHI/IC KNIKOCTHU

3aBHCHUMOCTD JIaBIICHUS
KHUJKOCTH OT TJTyOHHBI.
[THeBMaTHYECKHE MAIITUHEI.
I'mopocratnueckuit
napaaokc. CooOraronuecs
cocynbl. ['mapaBnuueckue
MEXaHU3MBI

HccenenoBanne 3aBUCUMOCTHY JABIICHUS
’KHUJIKOCTH OT INTyOUHBI IOTPYKEHUS U INIOTHOCTH
AKUJKOCTH.

Habmonenue u 00bsicHEHNE THAPOCTATHUECKOTO
napajiokca Ha ocHoBe 3akoHa [lackais.
N3ydyeHne cooOatommxcst COCy0B.

Pemenue 3a1a4 Ha pacyeT JaBIEHUS KUIKOCTH.
OOBbsCHEHNE IPUHLUIIA 1EHCTBUS
TMPABINYECKOIO MIpecca, THEBMAaTUYECKUX
MaIIHH.

AHanu3 1 00bsICHEHUE MPAKTUYECKUX CUTYallUM,
JEMOHCTPUPYIOIINX MPOSIBICHUE JaBICHUS
AKUAKOCTH U 3aKoHa [lackais, Harpumep
IPOLIECCOB B OpPraHu3Me MpU MIyOOKOBOJIHOM
HBIPSTHAN
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4.3 | AtmocepHoe Atmocdepa 3emau DKcrnepuMeHTalIbHOE OOHAPY)KEHHE
TaBJICHUE U aTMOC(EPHOE aBIE€HUE. | aTMOC(EPHOTO JABIICHHMSI.
[TpuunHEI CylIecTBOBaHUSA | AHaNN3 U 00BSICHEHUE OMBITOB M MPAKTHYECKHUX
BO3/YIIHOM 000JI0UKH CUTYallu, CBSI3aHHBIX C JE€HCTBUEM
3emun. OnbiT Toppuuemia. | arMocepHOro JaBiaeHus.
N3mepenne aTMOCPEPHOTo | OGbACHEHHUE CYILECTBOBAHUS AaTMOC(EPEI
JaBJICHUA. 3aBUCUMOCTb Ha 3eMJie U HCKOTOPBIX MJIAHETaX UJIN €€
aTMOC(EPHOro NaBIECHUS OTCYTCTBUS Ha Ipyrux IiaHerax u JIyne.
OT BBICOTHI HaJl YypOBHEM OOBsicHEHUE U3MEHEHUS TIFIOTHOCTH aTMOC(HEPHI
mopsi. [IpuGopst C BBICOTOM M 3aBUCUMOCTU aTMOC(EpPHOTO
JUTSL UBMEPEHUS JIABJICHUS OT BBICOTBI.
aTMOC(EpHOrO 1aBJICHUS Pemenue 3aga4 Ha pacyeT aTMOCHEpPHOTro
JaBJICHMUS.
N3yuenue yctpoiicTBa bapomeTpa-anepoua
4.4 | IlelicTtBue JleficTBHUE )KUJKOCTH U Ta3a | DKCIEPUMEHTAIbHOE OOHApYKeHHUE JEHCTBUS
YKUJIKOCTH U raza Ha MOTPYKEHHOE B HUX KUJKOCTH U ra3a Ha IOrpy>KEHHOE B HUX TEJNO.
Ha [IOTPYKEHHOE Teno. Bertankusaromast OrnpeneneHre BHITAIKUBAKOLIEN CUJIBI,
B HUX TEJIO (apxumenoBa) cuiia. 3aK0H | JIEUCTBYIOILIEH Ha TEJO, HOTPY>KEHHOE

Apxumena. [IimaBanue Te.
BosznyxoriaBanue

B KUIKOCTb.
[IpoBenenue u 06CyX I€HUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITUIKUBAIOIIEN CUJIbI, IEUCTBYIOIEN HA TEJIO
B KHUJKOCTH, OT 00beMa MOTrpyKEHHOU

B )KMJIKOCTb YaCTH T€Ja U OT IJIOTHOCTH
KHUJIKOCTH.

IIposepka neszagucumocmu 8bIMaIKUBAOU|el
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CUIbL, Oeticmayroujeli Ha meJjio 8 HUOKOCMiL,

om maccwl mend.

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE

0T 00beMa MOTPYKEHHOU B KUAKOCTh YaCTH TeJa.
Pemenwne 3aay Ha MpUMEHEHHE 3aKOHA
ApxuMesia v yCIIOBUS TUTABaHUS TEJ.
KoncTtpynposanue apeomerpa

WJIA KOHCTPYHPOBAHUE JIOAKHU U OTIPEICIICHUE e
Ipy30M0IbEMHOCTH

Hroro no pazgeny

21

Pa6oTa u MOIIHOCTB. JHEpPrus

5.1

PaboTa 1 MOIIHOCTH

Mexanunyeckas pabora.
MomHOCTE

DKCNEPUMEHTAIILHOE ONPEICIICHUE
MEXaHUYIECKOM PabOThI CHITBI TSKECTH

MIpY MMaJICHUU TEJIa U CUJIbI TPEHUS

[IPA PABHOMEPHOM MEPEMEIICHUH TENA

10 TOPU30HTAIBHOM MOBEPXHOCTH.

Pacuer MmomHOCTH, pa3BUBaeMOM IIPU MOIBEME
10 JISCTHHUIIE.

Pemenne 3ama4 Ha pacueT MEXaHMYECKOU pabOThI
1 MOIITHOCTH

52

[IpocTbie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
I0CKOCTh. [IpaBuio
PaBHOBECHS phlUara.
[Ipumenenue npasuna
paBHOBECHS pbluara

K 0JI0Ky. «30510TOE

OnpenenieHre BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHU3MOB Ha ITPUMEPE pblyara, NoJABUKHOTO

Y HETIOJIBIKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
HccenenoBanue yciaoBUs paBHOBECHS pblyara.
OObHapy>keHue CBONCTB MPOCThIX MEXaHU3MOB

B PA3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOICHHUSIX,
UCIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE
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npaBuio» Mexanuku. KI1/]
MPOCTBIX MEXaHU3MOB.
[TpocTbie MeXaHU3MBI

B OBITY U TEXHUKE

B KHUBBIX OpraHU3Max.
DKCNEPUMEHTAIBHOE 10Ka3aTeIbCTBO PABEHCTBA
paboT pu MPUMEHEHHUH MMPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJ] HaKJIOHHOM MJIOCKOCTH.
Pemienue 3aa4 Ha MpUMEHEHUE MTPaBUJIa
paBHOBecus poryara u Ha pacuet KII/]

5.3 | Mexauuueckas
SHEPTHUSI

MexaHnueckast JHEprusl.
Kunernueckas

U TOTEHIMAIbHASA YHEPTHSL.
[IpeBpaiienue oJHOro BUAA
MEXaHUYECKON YHEPTUU

B JIpyroi. 3aKOH
COXpaHEHUS SHEPTUHU

B MEXAHUKE

DKCIEepUMEHTAIbHOE ONPEICTICHUE U3MEHEHUS
KUHETHUYECKOW U MOTEHIMAIbHONU SHEPTUU Teja
IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
®opMyNnHpPOBAHKUE Ha OCHOBE HCCIIETIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUUECKOM SHEPTHH.
OO6cyxneHue rpaHui] IPUMEHUMOCTH 3aKOHA
COXpPaHEHUS SHEPIUHU.

Pelenue 3a7a4 ¢ UCTIOJIB30BAHUEM 3aKOHA
COXpaHEHUS SHEPTUU

Hroro no pazgeny 12
PesepBHOE Bpems

OBHIEE KOJIMYECTBO 68
YACOB I10O ITPOTPAMME
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8 KUIACC
Ne Hanmenosanue Komnuectso | I[Iporpammuoe copepkanrie | OCHOBHBIE BUIIBI AEATEIHLHOCTH O0YJAIOIINXCS
n/n pas3aenoB U TEM 4acoB
y4eOHOT0 npeaMeTa
TenuoBble sABJICHUSA
1.1 | Crpoenue u cBoiCTBa 7 OCHOBHBIE NIOJIOKEHUS Habmoienue u MHTEpIpeTaus OnbITOB,

BEILECTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.
Macca n pa3mepsl aTOMOB

1 MOJIEKYJI. ONBITHI,
NOATBEPKIAOLINE
OCHOBHBIE [TOJIOKEHHMS
MOJIEKYJIIPHO-KHHETHYECKOU
TEOPUH.

Mopenu TBEpAOro, KUIKOTO
Y Ta3000pa3HOTO COCTOSTHUI
BELLECTBA.
Kpucrammueckue

U aMmop(QHBIE Tea.
OObsicHEHUE CBOWCTB T'a30B,
AKHUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE IOJIOKECHUHN
MOJIEKYJIIPHO-KUHETUYECKON
teopur. CMauynuBaHue

Y KalWUISIPHBIE SIBJICHUS.
Tennosoe pacmpenue

U CXKaTue

CBUJICTEJILCTBYIOIIHUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHUM BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

Pemenue 3a1a4 110 OIIECHUBAHHIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €JIMHUIIE 00BheMa
BEILIECTRA.

AHanu3 TeKCcTa JPEBHUX aTOMUCTOB (HAIIpUMED,
(dparmenTta mosmel Jlykpenus «O mpupoe
BEILIC») C M3JI0KEHHEM 000CHOBAHHUM aTOMHOM
TUIOTE3bI (CMBICIIOBOE UTCHHUE).

OrneHka yoeIuTeIbHOCTH STUX 000CHOBAHUA.
OObsicHeHHE OPOYHOBCKOTO IBMKCHHUS, SIBIICHUS
mudy3un U pazInuuii MeX 1y HIMUA Ha OCHOBE
MOJIO’KEHUI MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH CTPOCHUS BEILIECTBA.

OObsiCHEHNE OCHOBHBIX Pa3IU4Hi B CTPOSHUHN
ra3oB, )KUIKOCTEN U TBEPJIbIX Tl

C MCITOJIb30BAHUEM TTOJI0KEHU MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUHU CTPOEHHUS BEIIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenne u 00BICHEHUE OTIBITOB,
JEMOHCTPUPYIOUTUX KA UISIPHBIC SIBJICHUSI

U SIBJICHHE CMaylBaHUSL.

OOBsiCHEHUE PO KATWJUISIPHBIX SBJICHUN

JUIS1 TOCTYTUICHUS! BOJbI B OPTAHKU3M PACTEHU.
Habmronenue, npoBeeHue U 00bsICHEHHE
OIIBITOB IO HAOIIOJIEHUIO TEIUIOBOT'O
paclIMpeHust Ta30B, KUJIKOCTEN U TBEPABIX TE.
OO0BsicHEHHE COXpaHEHUs 00beMa TBEP/IbIX Tel,
TEKY4YECTH KUIKOCTH (B TOM YHCJIC, PA3HUIIBI

B TEKYUYECTH JIJIS Pa3HBIX KUJIKOCTEH),
JTaBJICHUS ra3a.

[IpoBeneHne ONnbITOB, JEMOHCTPUPYIOITUX
3aBHCHUMOCTb JIaBJICHUS BO3/IyXa OT €ro o0beMa
1 HarpeBaHMS WM OXJIXKICHUS, U UX
00BsCHEHNE HA OCHOBE aTOMHO-MOJICKYJIIPHOTO
YUEHHUS.

AHanu3 NpaKTUYECKUX CUTYAIlNi, CBI3aHHBIX
CO CBOMCTBAaMM I'a30B, XKHUJIKOCTEU U TBEPABIX TEI

1.2

TerioBeie IMPOLECChI

21

Temneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOI'O JIBMXKEHUS
yacTull. BHyTpeHHsA
sHeprusi. CriocoOsl
VM3MEHEHMS BHYTPEHHEN
SHEPruu: Teronepeaadya

U COBEpIIECHUE PaOOTHI.

O00CHOBaHHKE MTPaBUII U3MEPECHHS TEMITEPATYPHI.
CpaBHEeHHE pa3IMIHBIX CLIOCOO0B H3MEPEHUS

H IIIKaJI TEMIIePaTypHhI.

Habmronenne u o0bSICHEHNE ONBITOB,
JTEMOHCTPUPYIOIINX H3MEHECHUE BHYTPEHHEH
SHEPrUH TeJia B pe3y/IbTaTe TEIUIONEpeIaun

1 pabOThI BHEIITHUX CHII.

Hab6mronenne n o0bsICHEHHE ONBITOB,
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Buasl Terionepenayu:
TEIJIONPOBOJHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KomnyecTBO TEILIOTHI.

V neapHas TENJI0EMKOCTh
BellecTBa. TermioooMeH
Y TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
bamanca. IInaBneHue

Y OTBEpJICBAHUE
KPUCTAITNYECKUX BEIIECTB.
VY nenpHasa TerioTa
TUIaBJICHUS.
[TapooGpa3oBanue

1 KoHIeHcanus. Mcnapenue.

Kunenune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCUMOCTb TEMIIEPATYPBI
KUIIEHUSI OT aTMOc(epHOTro
JABJICHUSI.

Brnaxuocts Bo3ayxa.
DHeprus TOIJIMBA.

VY nenpHas TeIIOTa
CrOpaHusl.

[TpunIUTIEI pabOTHI
Ter1oBbIX Aurarenaei KI1
TEIUIOBOTO JIBUTATEIS.

00CyX/IeHHE MPAKTUUECKUX CUTYaIIHH,
JEMOHCTPUPYIOLIUX PA3TUYHBIE BUIbI
TEIUIONEpENAaUYM: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyYEHUE.

WccnenoBanue siBlieHUS TEMIOOOMEHA

[P CMEMIMBAHUH XOJIOJHON U TOPSTYEH BOJIBI.
HaGnronenue ycraHOBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKY TOpsYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpPEHNE) KOTUYECTBA
TEIJIOTHI, MOTYYEHHOT0 BOAOU IPH TEIIIO0OOMEHE
C HAarpeThIM METANIMYECKUM LIMJIUHIPOM.
Onpenenenue (M3MEPEHNE) YACIBHON
TEIMJI0EMKOCTH BEUIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIIOTHI U TEIJIOEMKOCTH

U TETJI000MEHE.

AHaJIN3 CUTYyallUi MPAKTUYECKOTO
WCII0JIb30BaHUs TETJIOBBIX CBOMCTB BEIIECTB

Y MaTepUaJIOB, HAPUMED, B LIEJISIX
AHEProcOEepeKCHUS: TEIIION30IAIIS,
sHeprocOeperarIye KPoIIH,
TEPMOAKKYMYJISITOPHI U T. .

HaGnronenue siBeHuii ncmapeHust

U KOHJEHCAI1H.

HccnenoBanue npouecca HCIapeHus
PAa3INYHBIX KUIKOCTEH.

OObsicHEHUE SBICHUN UCTIAPCHHUS
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TeruoBble qBUTATENN

U 3a11MTa OKPY>KaIOIIeH
CpEIBlL.

3aKOH COXpaHECHUS

U [IpEBpAICHUs SHEPTUN
B TEIUIOBBIX IIpoIlieccax

Y KOHJIEHCAIIMH HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Habmonenue u 00bsICHEHHE TTpoliecca KUTICHHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIIEPATYPhI
KHUTICHUS OT JIaBJICHUS.

Omnpenenenue (MU3MEpPEHNUE) OTHOCUTEIILHON
BJIQXKHOCTH BO3/1yXa.

Hab6nronenue nporecca miaBiaeHUs
KPUCTAJUTMYECKOT O BEIECTBA, HAIIPUMED, JIbJA.
CpaBHeHUE MPOECCOB IJIABJICHUS
KPUCTAJUTMYECKUX TEJ M Pa3MATUCHUS

MIpU HarpeBaHUU aMOP(HBIX TEI.

Omnpenenenue (M3MEPEHNE) YICTbHOU TEMIOTHI
TUTaBJICHUS JIb/IA.

OObsicHEHHUE SBJICHUM TIIABICHUS

Y KPUCTAJTM3aIUY Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUCHUS.

Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIMUYECTBA TEIUIOTHI B MPOIleccax
TeIIonepeIaunl MPHU TIIaBJICHUU

Y KPUCTAITU3AINH, UCTIAPCHUH U KOHICHCAIIHH.
AHaM3 CUTyaIuid MPaKkTHYECKOTO MPUMEHEHHS
SIBIICHUH TUIABJICHUS M KPUCTAJUTN3AIINH,
HaIrpuMep, MOTyYEeHUE CBEPXUNCTHIX
MaTEepUasoB, COJIeBast Tpeka u Jp.

AHanu3 paboThl U 00BSICHEHUE MPUHITUTIA
JACUCTBHSI TETUIOBOTO ABUTATEIIS.
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Brraucnenne KoJIn4yecTBa TEIJIOTHI,
BBIJICJISIOIIETOCS ITPY CTOPAHUU PA3TUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cy)XaeHne SKOTOTUYECKHUX MTOCIIEICTBUI
WCTOJIb30BaHUs IBUTATEIIEN BHYTPEHHETO
CrOpaHus, TEIIOBBIX U TUAPOIIICKTPOCTAHIIUN

Htoro no pazaeny 28
DJIeKTPUYeCKHe M MATHUTHBIE SIBJICHUSA
2.1 | DnexTpuueckue 7 DnexTpuzanus Tell. Habntoienue u npoBeieHNE OTBITOB
3apsbl. JIBa poJa JIEKTPUUECKUX I10 AJIEKTPU3aLMHU TEJI IPU CONPUKOCHOBEHUH

3apsiKEHHbIE Tela
1 UX B3aUMOJEHUCTBUS

3apsAnoB. Bzaumoperncteue
3apsIKCHHBIX TEI.

3akoHn KynoHa (3aBUCUMOCTb

CHJIBI B3aUMOJEUCTBUS
3apsHKEHHBIX Tl

OT BEJIMYUHBI 3apsiI0B

Y PACCTOSIHUSI MEXKY
TeJaMu).
DJIEKTPUUECKOE TOJIE.
HanpsxenHocTthb
BJIEKTPUYECKOTO TOJIS.
[IpuHIMT CynepnO3ULIAH
ANEKTPUYECKUX MOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux
3apsAa0B. DIEMEHTAPHBIN
BJICKTPUYECKUUN 3apsi.

Y NHIYKIUEH.

HaOmronenne u 00bICHEHHE B3aUMOICHUCTBHS
OJITHOMMEHHO U Pa3HOMMEHHO 3apSKEHHBIX TEl.
OO0BsicHeHUE MTPUHIIKIA JESHCTBUS JIEKTPOCKOTIA.
OOBsicCHEHHUE SIBIICHUM JICKTPU3ALIMT

IIPU CONIPUKOCHOBEHUH TEJI U UHAYKITUEH

C MCIIOJIb30BAaHUEM 3HAHUM O HOCUTEISIX
AJIEKTPUUYECKUX 3apsI0B B BEIIECTBE.
Pacno3naBanue 1 0ObsICHEHHUE IBJICHUMN
ANEKTPU3ALUU B TTOBCETHEBHOM KU3HHU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTFOCTPUPYIONTUX 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsijia.

Habmroneane onbITOB 110 MOJISTUPOBAHUIO
CHUJIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
UccnenoBanue qeicTBUS SJEKTPUUECKOTO MO
Ha IIPOBOJHUKH U JTUAICKTPHUKU
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Ctpoenue aToma.
[IpoBogHMKM

U JUDJIEKTPUKHU. 3aKOH
COXpaHEHUS FIEKTPUUECKOTO
3apsna

2.2

ITocTosiHHBIM
AIEKTPUYECKUHN TOK

20

DIEKTPUYECKHM TOK.

VY cI10BUS CyILIECTBOBAHHUS
AIEKTPUUYECKOTO TOKA.
HcTouHMKYN TOCTOSTHHOTO
Toka. JlencrBus
ANEKTPUYECKOTO TOKA
(TennoBoe, XUMHYECKOE,
MarHuTHOE).
DIEKTPUYECKUIA TOK

B )KUJKOCTAX U raszax.
DIIEKTpUYECKasI LIETIb.
Cuna Toka. DIeKTpUIECKOe
HaIpsKEHUE.
ConpotuBrieHue
NPOBOJHUKA. Y JEITBHOE
CONPOTHUBIICHUE BEIIECTBA.
3akoH Oma 11 yyacTka
nemnu. [lociaenoBaTenbHoe
Y MapaJijieIbHOE COSTUHECHHE
MIPOBOJIHUKOB.

PaboTa 1 MOIITHOCTH
ANEKTPUYECKOTO TOKA.

HaGnronenue pa3nuaHbIX BUIOB JEHCTBUS
AIEKTPUIECKOTO TOKA M OOHAPYKEHHE ITHX
BHUJIOB JIEUCTBUS B IOBCEIHEBHOMN KU3HHU.
Habmnronenue BO3SHUKHOBEHHUS Ta30BOI0 pa3psiaa
Y 3JIEKTPUUYECKOTO TOKA B )KUIKOCTH.

COopka u UCTIBITAaHUE IICKTPUUECCKOM 11eTTH
MMOCTOSSHHOT'O TOKA.

N3mepenune cuibl TOKa aMIIEPMETPOM.
N3Mepenne 3JIeKTpUUeCKOro HanpsKEHUS
BOJIETMETPOM.

[IpoBenenHme u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJICKTPUYECKOTO COMMPOTUBIICHUS MPOBOIHUKA
OT €T0 JUIMHBI, IUIOLIAIA ITOTIEPEUYHOT0 CEYEHUS
Y Marepuala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COIIPOTUBJICHUS PE3UCTOPA U HATIPSIKEHUS
Ha pe3UCTOpeE.

IIpoBepka nmpaBuiia CII0KEHUS HAITPSKECHUN
TMIPYU MOCJIE0OBATEIEHOM COEIMHEHUH JIBYX
PE3UCTOPOB.
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3akon [xoyns—JIenua.
DIIEKTPUUECKUE LETTH

U TIoTpeOuTenu
BJICKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

IIpoBepka nmpaBuiia Juisi CUIIBI TOKA

IIPU [apaIeIbHOM COEIUHEHUH PESUCTOPOB.
AHanu3 CUTyaluy MOCIEA0BATEIBHOIO U
MapajuIeIbHOTO COEANHEHNS IPOBOHUKOB

B JIOMAIIHUX JJIEKTPUUECKUX CETX.

Pemenue 3a7a4 ¢ ucnoiab30BaHuEM 3aKkoHa OMa
u hopMyIl pacueTa dIEKTPUUECKOr0
CONIPOTHUBJIEHUS MIPHU MTOCIEA0BATEIBHOM

Y MMApAJUIENBbHOM COEIUHEHUH IPOBOIHUKOB.
Onpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTHU 3JIEKTPUYECKOTO TOKa,
BBIJEIAEMOU HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JJAMIIOYKY OT HaNpsHKEHUS Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue npeoOpazoBaHUs SHEPTHU

IIPU IOABEME I'Py3a JIICKTPOABUTATEIIEM.
OObsicHEHUE YCTPOUCTBA U IPUHITUTIA TCHCTBUS
JOMAILIHUX 3JIEKTPOHAIPEBATEIBHBIX MTPUOOPOB.
OObsicHEHUE TPUYHH KOPOTKOTO 3aMbIKAHUSI

Y MIPUHILINIA ACHUCTBUS TIABKUX
MIPEAOXPAHUTEIIEH.

Pewenue 3a1a4 ¢ uCIonb30BaHUEM 3aKOHA
JIxoynsa—Jlenna

23

MarsuTHbIE SIBJICHUS

ITocTossTHHBIE MATHUTEL.
B3aumonaetictBue

I/ICCJIC,Z[OBaHI/IC MAarauTHOIrO BBaHMOI[CﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.
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MOCTOSIHHBIX MarHUTOB.
MarauTHoe 1ose.
MaruauTtHoe 1oje 3emiu

Y €ro 3HaYCHHUE JJIs )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
AIEKTPUYECKOTO TOKA.
IIpumenenne
AJIEKTPOMArHUTOB

B TEXHUKE. [encTBUE
MAarHUTHOTO TOJIA

Ha MPOBOJIHUK C TOKOM.
DneKTpoABUTaTellb
MMOCTOSIHHOTO TOKA.
Hcnonws3oBanne
ANEKTPOABUTATEIIEH

B TEXHUYECKUX YCTPOMUCTBAX
Y HA TPAHCIIOPTE

N3yyeHrne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHUTOB MPHU UX OOBETMHCHUH U Pa3/ICIICHUN.
Hccaenosanne MarHuTHOIO B3aUMOJIEUCTBUA
MMOCTOSIHHBIX MarHUTOB.

N3yyeHrne MarHuTHOTO MOJISI TOCTOSTHHBIX
MarHuTOB MPHU UX O0OBETMHCHUH U Pa3/ICIICHUN.
[IpoBeneHre ONBITOB MO BU3YAIU3AIIUU T1OJIA
MMOCTOSIHHBIX MarHUTOB.

N3ydeHue siBIeHNA HAMATHUYUBAHUSA
BCILICCTRA.

HccnenoBanue 1enCTBUS IIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEIIKY.

[IpoBeneHue OnbITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTbB CHJIBI B3AUMOJCHUCTBHUS KaTyIIIKH
C TOKOM ¥ MarHuTa OT CUJIbl U HaIPaBJICHUS TOKA
B KaTYIIKE.

AHanu3 cUTyaluil NpakKTUYECKOro MPUMEHEHHUS
AIIEKTPOMATrHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METUIIHE).
N3ydeHne nercTBrs MArHUTHOTO TTOJIS

Ha MPOBOJHUK C TOKOM.

N3yueHue neicTBUs 3IEKTPOIBUTATENS.
N3zmepenue KIIJI anexkTpoaBurarebHON

YCTaHOBKH.
Pacno3naBanuve u aHanu3 pa3IM4HbIX
NIPUMEHEHU I AJIEKTPOJBUTATENIEN

(TpaHcmopT, OBITOBBIE YCTPOWCTBA U JIP.)
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2.4 | DnexTpoMarHuTHAS 4 Onbitel @apanes. SABneHue OIIBITEI IO UCCIIEAOBAHUIO SIBJICHUS
WHTyKIHUS ANIEKTPOMArHUTHOM AIEKTPOMArHUTHOM UHAYKIMU: UCCIEAOBaHUE
nHAaykuu. [pasuiio JIeHna. | M3SMEHEHUN 3HAYEHUS U HAIIPABJICHUS
DJIEKTPOreHEepaTop. WHIYKIHUOHHOTO TOKa
CnocoObI moJTy4eHus
ANEKTPUYECKOU IHEPTHH.
DJIIEKTPOCTAHIIUN
Ha BO300OHOBJISIEMBIX
HMCTOYHUKAX SHEPTUU
Htoro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

49



®enepanbHas pabouas nmporpamma | usnka. 7-9 xnaccsl (0a30BbIM YPOBEHD)

9 KJIACC
No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIE BUJIBI JEATEIHHOCTH O0YJAIOIINXCS
n/n pa3aenoB U TeM 4acoB
y4eOHOro npeamera
Mexanuyeckue siBJICHUS
1.1 | Mexanndeckoe 10 Mexanuueckoe ABMKEHUE. | AHAINU3 U 00CYK]IEHHE PAa3INYHbIX PUMEPOB

JIIBIYKEHHE U CITOCOOBI
€ro OnMCaHus

MarepunanbHas TOUKa.
Cucrema oTcyera.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBUKCHHS.
PaBHoMepHOE
MPSAMOJIMHEUHOE JIBUKCHHUE.
HepasaomepHnoe
IIPSMOJIMHEUHOE JIBUKCHHUE.
CpenHsis 1 MTHOBEHHAas
CKOpOCTb TeJa pU
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE IBUKEHUE.
CBoOoHOE TIajIcHUE.
Onpitel ['anunes.
PaBHOMEpHOE IBMXKEHHE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOpaienus. JInnelHas

Y yTJI0Basi CKOPOCTH.

MEXaHUYECKOTO JBUKEHHSI.

OO6cyxaeHue rpaHul] IPUMEHUMOCTH MOJIENN
«MaTepuagbHas TOYKay.

Onurcanue MEXaHUYeCKOTO JBUKEHUS
pasnTuYHBIME ciocoOamu (ypaBHEHHE, TaOIUIIA,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYaIli, B KOTOPBIX
MPOSIBIISETCS] OTHOCUTEIHLHOCTh MEXAHUYECKOTO
JIBUKCHHUSL.

Hab6mroneHne MexaHU4eCKOTO JBMKEHUS Tella
OTHOCHUTEILHO Pa3HbIX TEJI OTCYETA.
CpaBHeHUE MyTel U TPACKTOPUN JIBHXKEHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HBIX
TEJl OTCYETA.

Ananu3 Tekcrta ["anumnes 06 OTHOCUTEIFHOCTH
JIBU>KCHUST; BHIMIOJTHEHUE 3aJaHUI 110 TEKCTY
(CMBICTIOBOE UTEHUE).

Onpenenenue cpeaHell CKOPOCTU CKOJIbKEHUS
OpycKa WM IBUKEHUS IIapyKa M0 HAKJIOHHOM
IJIOCKOCTH.

AHam3 1 00CyXIeHHE CIIOCO00B
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LleHTpOCTpEMHUTEIIEHOE
YCKOpeHue

MPUOIMKEHHOTO OTIPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIaprKa B )KUIKOCTH, MOJICTTH
AIIEKTPUYECKOTO aBTOMOOMJIS U T. II.).
Omnpenenenue myTH, TPOHJICHHOTO 32 TaHHBIH
MIPOMEKYTOK BPEMEHH, M CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBUKCHHS OT BPEMEHH.

OOcyx)aeHue BO3MOXKHBIX TPUHIIUIIOB
JEeHCTBUS IPUOOPOB, U3MEPSIONINX CKOPOCTh
(cuIOMeTpoB).

BeruuciieHne myTiu ¥ CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM ABUKCHUN
Tena.

Omnpenenenre MPONUIEHHOTO TyTH U YCKOPEHUS
JBIDKEHUS TeJia 10 TpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBIKEHUS TeJla OT BPEMEHH.

IIposepka ecunome3uvl. ecnu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauanIbHOU CKOPOCIU NYMU OMHOCAMCSL
KaK ps0 HeYemHulx Yucei, mo
coomeemcmayowue nPOMeCymKu 8pemeHu
0OUHAKOBYL.

Onpenenenue yCKOpEeHUs Tela

IIPY PaBHOYCKOPEHHOM JIBI)KEHUH
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110 HAKJIOHHOM IMJIOCKOCTH.

N3mepenue neprojia v 4acTOThl OOpaIeHHs
TeJa MO OKPY>KHOCTH.

OnpeneneHue CKOpOCTU paBHOMEPHOTO
JIBUKEHUS TeJia MO OKPY>KHOCTH.

Pemenue 3a1a4 Ha onpesiesieHne
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JABM)KCHUS Pa3IMUHbIX BUJIOB.
PacnioznaBanue u mpuOIMKEeHHOE ONTUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JIBHXKCHUS
B IIPUPOJI€ U TEXHUKE (Ha MpUMepax CBOOOTHO
MaJaroNuX TeJl, IBKCHHS )KUBOTHBIX,
HEOECHBIX TEJl, TPAHCIIOPTHBIX CPEACTB U JIP.)

1.2

BzaumoeiictBue Tem

20

ITepsbiii 3ak0oH HproTOHA.
Bropon 3akon HeroroHa.
Tperuit 3akoH HproToHa.
[IpyHIMO Ccyneprno3uLuu
CUIL

Cuna ynpyroctu. 3aKoH
I'yka. Cunia Tpenusi: cumia
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTUE BUbI
TPEHHUSL.

Cuiia TS>KeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

Y ckopenue cBoOOTHOTO
najieHus. J[pr>xeHue riaHer

Hab6mronenue u 06cyxaeHne onbIToB

C IBMKCHHMEM TeJIa MPU YMEHBIIICHUN BITHSTHHS
JIPYTHUX Tell, IPEMATCTBYIOIINUX JABIKECHUIO.
Ananm3 Tekcta ["anumes ¢ onucaHuem
MBICJIEHHOTO SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIINH;
BBITIOJTHCHHE 3aJaHHI TI0 TEKCTY (CMBICTIOBOE
YTCHUE).

OO0cyk1eHnEe BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPILUHU B PA3IMYHBIX CHCTEMax
oTcyera.

HabGmoienne u 00CYXICHHE MEXaHMUSCKUX
SIBIICHUH, TPOUCXOAIINX B CHCTEME OTCUETa
«Tenexka» pu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTh 1 neperpys3ku.
PaBHOBeCHE MaTeprualibHOU
TOYKHU. AOCOITIOTHO TBEPI0EC
Tey0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpaleHuss. MOMEHT CHUJIBL.
LenTp TsKECTH

Y YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa PU3MKy.

JlelicTBUs C BEKTOpaMU CUIL: BBIITOJIHEHHE
3aIaHUH IO CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmronenue n/munu npoBeieHUE OMBITOB,
JNEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUJIOKEHHON K HEMY CUJIbI U MACChI
Tena.

AHanu3 u 00bsICHEHUE SIBJICHU

C UCIOJIb30BaHUEM BTOPOTO 3aKoHa HproToHa.
Pemenue 3aa4 ¢ MCHOIB30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M mpaBuiIa CI0KEHUS CHJL.
Ornpenenenue )KeCTKOCTH IPYKUHBI.

AHanu3 cuTyaluii, B KOTOPHIX HAOTIOAI0TCS
ynpyrue aeopmMaiuu, 1 uX o0bICHEHUE

C UCITOJIb30BaHUEM 3aKkoHa ['yka.

Pemenue 3a1a4 ¢ ucnosnb30BaHUEM 3aKoHa ['yka.

HCCHGI{OBaHI/IC 3aBUCHUMOCTH CHUJIbI TPCHHUA

CKOJIBXKCHHS OT CHUJIBI HOPMAJIbHOI'O JJaBJICHMUA.

OO6cyxieHne pe3yabTaToB UCCIICTOBAHMSL.
Omnpenenenue kodppuimenTa TpeHUs
CKOJIBYKEHUSI.

W3mepenne cuibl TPEHHSI TIOKOSI.

Permenwne 3a1a4 ¢ ncmonp30BaHUEM (HOPMYITBI
JUTSL CHUTBI TPEHUSI CKOJTBYKCHUS.

AHaM3 IBWKEHUS TN TOJIBKO MO/ JCHCTBUEM
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CHIIBI TSDKECTH — CBOOOHOTO IaJICHHUS.
OOBsICHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO ITaJcHUs OT MacChl TeJIa.

OreHKa BEIUYHNHBI CHIIBI TATOTCHHUS,
JIEUCTBYIOIIEN MEXY ABYMS TEJIaMHU

(114 pa3HBIX Macc).

AHanus IBHKEeHUS HEOECHBIX TEl

110 ACUCTBUEM CHUJIBI TATOTCHMUS

(C MCTIOJIB30BaHKEM JOTIOTHUTEIIbHBIX
HMCTOYHUKOB MH(OPMAIIHH).

Pemenmne 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (OPMYIIBI

JUJISL pacyeTa CUJIbl TSDKECTH.

AHanu3 OpUruHaIbHOIO TEKCTA,
ONUCHIBAIONIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHINIOJIHEHUE 3a/TaHU
10 TEKCTY (CMBICIIOBOE YTEHHE).

HaGmronenue u 00CyXJ1IeHHE ONBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBYDKCHHUH.

AHaJIM3 yCI0BUY BO3HUKHOBEHHS HEBECOMOCTH
U TIepErpy3KH.

Pemienue 3a1a4 Ha onpeiesieHue Beca Teja

B PA3JIMYHBIX YCIIOBHSIX.

AHaJn3 cuil, ICMCTBYIOIINX HA TEJO,
MOKOSAIIIEECs Ha OTIope.

OrnpeneneHue HeHTpa TAKECTH PA3IMUHbBIX TEN
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1.3.

3aKOHBI COXpPaHCHHA

10

Nmnynec Tena. U3mMeHeHue
UMITyJibca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUs
uMItyabsca. PeaktuBHoe
JBUYKEHUE.

Mexanunueckas padbota

¥ MOIIIHOCTB. PaboTa cuin
TSIKECTH, YIIPYTOCTH,
TpeHusi. CBsI3b DHEPTUU

U paboThl. [loTeHInanpHast
DHEPIUs Tena, MOJHATOrO
HaJl TOBEPXHOCTHIO 3EMJIU.
[ToreHumnanbHas s3HEPrus
C)KATOM MPYKUHBL.
Kunernueckas sneprusi.
Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPaHEHUs
MEXAHUYECKON DHEPTUU

Hab6mronenue u o0Cyk1eHUEe OTBITOB,
JEMOHCTPUPYIOLIUX MepeJady UMITYJIbca

IIPU B3aUMOJIEUCTBUH TEJI, 3aKOH COXPaHEHUS
UMITYJIbCA TPU A0COJTIOTHO YIIPYTOM

Y HEYIIPYT'OM B3aUMOJEHCTBUM TEII.

AHanu3 CUTyaluii B OKpyKarolen >KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPaHECHHUS
UMITYJIbCA.

Pacno3HaBaHue ABJIEHNS PEAKTUBHOIO
JBUKEHUSA B PUPOJIE U TEXHUKE.
ITpuMmeHeHne 3aKOHa COXPAHEHUS UMITYJIbCA
JUIS pacyeTra pe3yibTaToB B3aUMOICHCTBUS TEI
(Ha mpuMepax HEeyIpyroro B3auMOJIEHCTBHSI,
yIOPYroro eHTPaTbHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBU)KHO).

Pemenue 3aa4 ¢ UCMOJIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenne pabOThI CUITBI YIIPYTOCTH

IpU NOJABEME IPy3a C UCIOIb30BAHUEM
HEMNOJBUKHOTO U MOABUKHOTO OJIOKOB.
M3mepeHne MOIIHOCTH.

N3mepenne NoTeHIHAIbHON SHEPTUH YIIPYTO
nehopMUPOBAHHON NIPYKUHBI.

N3MepeHne KNHETUYECKON JHEPTUM TeJla

10 JUIMHE TOPMO3HOTO Iy TH.
OKCHepUMEHTAIIBHOE CPABHEHHE U3MEHEHUS
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MOTEHIMAIBHOW U KHHETUYECKOW SHEPTUI TeJla
IIPU IBH>)KEHHH 110 HAKJIOHHOW MJIOCKOCTH.
OKcrnepruMeHTaAIbHAS IPOBEPKA 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTUH

py cBOOOJHOM I1aJIEHUU.

[IpuMeHeHne 3aK0Ha COXPAHEHUS
MEXaHUYECKOM SHEPIUH IS pacyera

MOTEHIUAJIbHON U KHHETUYECKON YHEPTUM TeEa.

Pemenue 3amau ¢ UCMOIL30BaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHCPIHn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHus ¥ BOJHBI

2.1

Mexaanueckue
KoJicOaHus

7

KonebaTenpHOE NBIKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMit: mepro,
9acToTa, aMILTUTY/A.
Marematnyeckui u
PY>KAHHBIN MasSTHUKH.
[IpeBparenue sHEPTUU
pu KojebaTeIbHOM
JIBVDKCHUH.

3aryxatomue KoiaeOaHus.
BbiHyX1eHHbIE KOJIeOaHUsl.
Pe3onanc

Habmonenue konebanuii moa AecTBHEM CHIT
TSKECTU U YIIPYTOCTU U OOHAPYKEHUE
MOT00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUDE.
Amnanu3 kojeOaHui rpy3a Ha HUTH

U Ha NpYKUHE.

Omnpenenenre 4aCTOThI KOJIeOaHUN
MaTEMaTUYECKOTr0 U IPYKUHHOTO MASITHUKOB.
HaGmronenue u o0bsicCHEHUE SBJICHUS
pe3oHaHca.

VccaenoBanue 3aBUCHMOCTH TIEPHO/IA
KOJIeOaHM TOIBEIIEHHOTO K HUTH TPy3a

OT JIJTMHBI HUTH.

[TpoBepka He3aBUCUMOCTH Meproa KoeOaHui

Ipy3a, IOABCIICHHOTIO K JICHTC, OT MAaCChI I'py3a.

Habmonenue u 06Cyk/1eHHE OTBITOB,
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JEMOHCTPUPYIOLIUX 3aBUCHUMOCTD IIEPUOJA
KoJIe0aHUH MPYKUHHOTO MasiTHUKA OT MaccChl
Ipy3a U KECTKOCTH IPYKUHBI.

[IpuMenenne MaTeEMaTHYECKOTO

Y IIPY’KWHHOTO MASITHUKOB B KAYECTBE MOJECIIEN

JUTSI OTIMCAHUSI KOJIEOAHUH B OKPYIKAIOIIEM
MUpeE.

Pemenwue 3ana4, CBI3aHHBIX C BBIYUCICHUEM
WJIU OIICHKOW 4acTOTHI (Ieproa)
Kosie0aHu .

H3zmepenue yckopenus c60600H020 nadeHust

2.2

Mexaanueckue
BOJIHBL. 3BYK

MexaHU4YEeCKHE BOIHBIL.
CBolicTBa MEXaHUYECKUX
BoJIH. [IpooabHbIe

Y TIOTIEPEYHBIC BOJIHBI.
JImuHa BOJIHBI M CKOPOCTH €€
pacrpocTpaHeHus.
MexaHH4YeCKHE BOIHBI

B TBEPJIOM TeETIE,
CEHCMHUUYECKHUE BOJIHEI.
3ByK. ' poMKOCTH 3ByKa

¥ BbICOTa TOHA. OTpaxkeHue
3Byka. MH(ppa3Byk

U yJIBTPa3BYyK

OOnHapyXeHue U aHAJIU3 BOJTHOBBIX SIBJICHUM
B OKPY’KaIOIIEM MUPE.

HabGnronenue pacnpocTpaHeHus TPOI0JIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIH)

¥ OOHAPYKEHUE aHAJTIOTUYHBIX BUOB BOJTH

B IpUpo/ie (3BYK, BOJIHBI Ha BOJIE).
Brruucienue JyiiHBI BOJHBI U CKOPOCTH
pacnpocTpaHEHUs 3ByKOBBIX BOJIH.
DKCIEPUMEHTATBHOE ONPEICIICHUE TPAHUI]
YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX

KoJIeOaHui.

HaOGmro1eHne 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCTIOIH30BAHUEM
MY3bIKaJTIbHBIX HHCTPYMEHTOB).
Hab6nronenue u o0bsiCHEHNE SBICHUS
aKyCTHYECKOTO pe30HaHca.
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AHanmu3 OpUTrHHAIBHOTO TEKCTA, MTOCBSAIIEHHOTO
WCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKALIUS, YIbTPa3ByK

B MEJMIIMHE U JIP.); BHITIOJIHEHHUE 33/IaHU

10 TEKCTY (CMBICIIOBOE UTCHHE)

Hroro no pazaeny

15

3.]'IeKTpOMaI‘HI/ITHOG IOJI€ U1 JJICKTPOMArHUTHLIC BOJIHbBI

3.1 | DnekTpomMarHuTHOE 6 DNeKTPOMarHuTHOE MoJIe. [TocTpoenue paccyxieHnid, 000CHOBBIBAIOIINX
noJsie DNEeKTPOMAarHUTHBIE BOJIHBL. | B3AaUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
U DJIEKTPOMArHUTHBIE CaoiicTBa noJieH.
BOJTHBI AIIEKTPOMArHUTHBIX BOJIH. OKCIIepUMEHTAbHOE U3yUYEHUE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BoJIH. Mcronp30Banue C TIOMOIIBI0 MOOMIIBHOTO TenedoHa).
JIIEKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUISL COTOBOM CBSI3H. YeJIOBEYECKOT0 OpraHu3Ma.
DNEeKTpOMAarHuTHas NPUpoJa | AHaIM3 TEKCTOB, OMMCHIBAIOIINX POSIBICHUS
ceera. CKOpOCTh CBETA. AJIEKTPOMATrHUTHOTO U3TyYEHUS B PUPO/IE:
BonHoBble cBoiiCTBa cBeTa YKUBBIE OPTAHU3MBI, U3Ty4YCHUS HEOCCHBIX TEJ
(CMBICJIOBOE UTEHHE).
Pacno3HaBanue 1 aHanmy3 pa3auyHbIX
MIPUMEHEHUH JICKTPOMAarHUTHBIX BOJTH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Permenwne 3amay ¢ ucnosib3oBanueM GopMyIt
JUTSI CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJTHBI ¥ YaCTOTHI CBETA
Htoro no pazaeny 6
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CBeToBbI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHuUs
CBETa

JlyueBas Mozienb cBeTa.
Hcrounnku cBerta.
[IpsiMonuHetHOE
pacnpoCTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
OTtpaxenue cera. [1mockoe
3epKayio. 3aKOH OTPAKEHHUS
CBETA.

[Ipenomiienue cBeTa. 3aKOH
npenoMiieHus csera. [lonnoe
BHYTpPEHHEE OTpPaKEHUE
ceera. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUUYECKUX
CBETOBOJAX

HaGmro1eHue onbITOB, AEMOHCTPUPYIOIINX
SIBJICHUE TIPSMOJUHEUHOTO
pacrnpocTpaHeHUs CBETa

(BO3HMKHOBEHHE TEHU U MOITYTEHH),

U UX MHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHSATHUSI CBETOBOIO JIyda.

OOBsICHEHHE U MOJICTMPOBAHUE COJTHEUHOTO
Y JIYHHOTO 3aTMEHUH.

HccaenoBanue 3aBUCUMOCTH

yTJla OTPaKEHHS CBETOBOTIO JIy4a OT yrja
MaJCHMUS.

N3ydeHne CBOMCTB U300payKEHHS B TIJIOCKOM
3epKalie.

HaOmronenue n 00bsICHEHUE OIBITOB

0 TIOJTYYCHHIO H300paKEHUH B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

HaGmronenue u 00bsICHEHNE ONBITOB

0 MPETIOMJICHHUIO CBETA HAa TPAHUIIE
Pa3IMYHBIX CPEJl, B TOM YHUCJIE ONBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMJICHUS OT YTJIa TaJCHUSI CBETOBOTO JTy4a
Ha TPAHUIIC «BO3yX—CTEKIION.
Pacrnio3zHaBaHue sIBJICHUN OTPAKEHUS

Y MPEJIOMJICHHUS CBETA B TIOBCEHEBHOMN
JKH3HM.
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AHaim3 v 00bSICHEHHE SIBICHUS] OIITUYECKOTO
MHpaxa.

Pemienue 3a1a4 ¢ UCMONBb30BaHUEM 3aKOHOB
OTpaKEHUSI U TPEIIOMIICHHSI CBETA

4.2 | JIuH3bI U ONITUYECKHUE 6 Jlunza. Xox myueii B muH3e. | [lomydeHne n300pakeHU ¢ TOMOIITLIO
npubopHI OnTrueckas cuctema coOuparolel 1 paccerBarolen JIUH3.
dotoanmapara, Mmukpockona | Onpenenerue GOKyCHOTO PaCCTOSHUS
v Teneckorna. ['na3 kak Y ONITHYECKOU CHJTBI COOMPAOTIICH
ONTHYECKasi CUCTEMA. JIMH3BI.
bimszopykocTh AHanu3 ycTpoicTBa M MPUHIMIA JEHCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX IPUOOPOB:
¢doToanmnapara, MUKPOCKOIIA, TEJIECKOTIA.
W3yyeHnue Mojien riia3a Kak OnTUYECKOn
CUCTEMBI.
AHanu3 siBIeHui OJIU30pyKOCTH
U JAJIbHO30PKOCTH, IPUHIIMUIIA IEHCTBUS
OYKOB
4.3 | Paznoxenue 0enaoro 3 Pasnoxxenue Genoro ceera Habmronenue pa3noxeHus 6enoro ceera
CBETa B CTIEKTP B criekTp. OnbiTel HptoTOHA. | B CHIEKTD.
CnoxeHue CreKTpaibHbIX HaGmonenue n 00bSICHEHNE ONTBITOB
1uBeToB. Jlucnepcust ceeTa 10 TIOJTYYEHUI0 O€JI0r0 CBEeTa MPHU CII0KEHUN
CBETa pPa3HbIX LIBETOB.
[IpoBenenue u 00BICHEHUE OTIBITOB
10 BOCTIPUSITUIO IIBETA IPEIMETOB IIPH UX
HAOJII0/IEHUH Yepe3 [IBETOBbIE (PUIBTPHI
(LIBETHBIC OYKH)
Hroro no pazgeny 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u Omnsithl Pezepdopaa O6cyxnenue 1enmu onbIToB Pesepdopna
MOTJIOLIEHUE CBETA Y TIJIaHETapHAask MOJIEIIb 10 UCCIIEJOBAHHUIO aTOMOB, BBIJIBUKECHHE
aTOMOM aroma. Moznenb atoMa bopa. | runote3 o BO3MOKHBIX pe3yJibTaTaxX OMbITOB

Hcnyckanne v MOrIomeHue | B 3aBUCMMOCTH OT IIPEAIIOIAraeMOro CTPOCHUS

cBeTa aTOMOM. KBaHTBL. aTOMOB, (hOPMYJMPOBaHUE BHIBOJIOB

JInHenyaTpIe CIIEKTPhI Y3 PE3YJIBTATOB OIBITOB.
OO0cyx1eHre TPOTUBOPEUHM TUTAaHETAPHOM
MOJIEIM aTOMa U OCHOBAHUU JJIsl TUTIOTE3bI
Bbopa o cranmonapHbIX opOUTax SJIEKTPOHOB.
HaOmronenne CrutomiHeIX U JIMHENYATHIX
CIEKTPOB U3ITYUYECHUS PA3JIMYHBIX BEUIECTB.
OObsiCHEHUE TUHENYATBIX CIIEKTPOB U3ITyUCHHUSI

5.2 | CTpoeHue aTOMHOTO PamnoaktuBHOCTh. Anb(ha-, | OOCYyX)ACHHE BO3MOKHBIX THIIOTE3 O MOJICIIAX

sapa

0eTa- ¥ raMMa-u3Jy4deHusl.
CtpoeHue aTOMHOTO f1pa.
Hyknonnas monens
aTOMHOTO sizipa. M30To1BI.
PagnoakTuBHBIC
npespaienus. [lepuon
MoJypacriajia aTOMHBIX SIIEP

CTPOEHHUS sizIpa.
Omnpenenenue cocTasa saep M0 3aJaHHBIM
MaCCOBBIM H 3aPSI0BBIM YHCIIaM

¥ TI0 TOJIO’KEHUIO B IEPUOINIECKON CHCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHS COCTaBa SApa U €ro
TIOJIO’KEHUS B TIEPUOINIECKON CHCTEME

IIPH 0-PaTUOAKTHBHOCTH.

UccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
dboTorpadusm.

OO6Hapy’xeHue U U3MEpPEeHHe PaTUaAllMOHHOTO
(oHa C TOMOIIBIO TO3UMETPA, OLIEHKA €TO
WHTCHCUBHOCTH.
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Amnann3 OMoJIOTHYSCKUX U3MECHEHHH,
MPOUCXOAIINX MOJT JEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnonb3oBaHue pauOaKTUBHBIX U3ITyUYEHUM
B MEJIMIIMHE

5.3 | SlnepHble peakuuu 7 SnepHble peakiuu. 3akoHbl | Pelienue 3a1a4 ¢ HCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOTO COXPAHEHUS MACCOBBIX U 3apsIIOBBIX YUCET
Y MacCOBOTO YHCEII. Ha ONPEACIICHUE PE3YJIbTATOB SIEPHBIX
DHeprus CBA3U aTOMHbBIX peaKkiuii; aHaJliu3 BO3MOKHOCTH
anep. CBsi3b Macchbl WJIM HEBO3MOXKHOCTH SIIEPHOUN pPEAKLINH.
v dHepruu. Peakuuu cunTesa | OeHKa SHEPIHH CBA3H SAEP C UCIOIb30BaHUEM
u aenenus sauep. Microunuku | hopmyssl DiHIITEHHA.
sHeprun CoJHIA U 3BE31. OOcyx1eHHe NEPCIEKTUB UCIIOIb30BaHUs
SnepHas sHEpreTHKa. YIPABJISIEMOT0 TEPMOSJIEPHOTO CUHTE3A.
JencTBus paquoakTUBHEIX | OOCYyKIeHHE MPEUMYILECTB U SKOJOTHYECKUX
V3JIy4YCHUH HA )KUBbIC po0JIeM, CBSI3aHHBIX C SIICPHOMN SHEPTETUKON
OpraHU3MBI

Hroro no pazaeny 17

IHoBTOPHUTEJIHbHO-0000 1A MOYJ/Ib

[ToBTOpEHUE 9 Cucremarnzanus Brinonnenue yueOHbIX 3aaHU, TPeOYOITNX

A 000011IeHNE
COJIepKaHus Kypca
busuku 3a 7-9 Kmaccel

1 000011IeHHE TPEMETHOTO
CoJIepKaHUs U OIbITa
JIEITEILHOCTH,
PUOOPETEHHOTO

P U3y4YEHUHU BCETO Kypca
(bU3UKN OCHOBHOTO OOIIETro
o0Opa3oBaHMUsI.

JEMOHCTpAIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— IPUMEHEHUS TOTYyYEHHBIX 3HAHUM

JUTSL HAYYHOTO OOBSICHEHUS (PU3NIECKUX
SBJICHUM B OKPYXKAIOIEN IPUPOLE,

B IIOBCE/THEBHOM KM3HU U BBISIBICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
IK3aMeHy M0 (PU3HKe

TUTSE 00yJaroIIuXCs,
BBIOPABIIMX ATOT yUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHH;

— NPUMEHEHUSI OCBOECHHBIX
AKCHEPUMEHTAIIbHBIX YMEHUM

JUIS1 UCCIIEIOBaHUS (PU3MUECKUX SIBJICHUMH,

B TOM YHCJIE JJIsI HPOBEPKHU TUIIOTE3

Y BBISABJICHHS 3aKOHOMEPHOCTEM.

Penienue pacueTHbIX 3aa4, B TOM YUCIIE
MIPEATOJIATraloIINX UCTIOIh30BaHNE (PU3UUECKHUX
MOJIEJIEM U OCHOBAHHBIX Ha COJIEPKAaHUU
Pa3IMYHBIX Pa3eioB Kypca (GU3UKH.
BrinosiHeHue U 3amuTa rpynmnoBbIxX

WJIU UHJIUBUAYAJIbHBIX POEKTOB, CBSI3aHHBIX
C coJiepKaHueM Kypca PU3UKU

Htoro no pazaeny 9
OBUIEE KOJIMYECTBO 102
YACOB I10O ITPOT'PAMME
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NEPEYEHB (KOJAUPUKATOP) PACIIPEJEJTEHHBIX 11O KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT' O
OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB COJEPKAHUSI 110 ®U3UKE

B (denepanbHbiX UM peruoHaNbHBIX MPOIEAYpaX OLEHKH KadecTBa 0Opa3oBaHUs
UCIIONIBb3YeTCs MepeueHb (KoaupuKaTop) pacrpeeieHHbIX MO KilaccaM MPOBEPSEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMBbI

OCHOBHOTO 06H_IGI‘O O6p&30BaHI/I}I N 3JICMCHTOB COACPIKAHUA 110 (1)I/ISI/IK€.

7 KJIIACC
IIpoBepsiemble npeaMeTHbIE Pe3yabTaThl OCBOEHUsSI OCHOBHOW 00pa3oBaTeIbHOI
NPOrpaMMbl
Kon IIpoBepsieMble ITpeIMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0Opa30BaTebHOM IPOrpaMMbl OCHOBHOTO O0I11ET0 00pa3oBaHUs
pe3yJipTaTa
1.1 UCIIOJIb30BATh U3YUEHHbIE TOHSTUS
1.2 paznuyarh SBJIEHUS IO OIMCAHUI0 HUX XapaKTEpHbIX CBOMCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAaHHOE (HUBHYECKOE
SIBJICHHE
1.3 pacno3HaBaTb MPOSBIECHUE H3YYEHHBIX (PU3MUECKHUX  SBJICHUHN
B OKPY’KaIOILIEM MUPE, B TOM 4HCIe (PU3NUECKUE SIBICHUS B IIPUPO/IE,
IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a/1ayy B Y4€OHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (DU3UIECKUX SIBJICHUI
1.4 OMKCHIBATh HM3yYEHHbIE CBOWCTBA Tel U (DU3UUECKHE SBIICHUS,
UCHONB3Yysl (PU3NYECKUE BEJIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPakTOBaTh (PU3MUECKHI CMBICI HUCHOJb3YEMBIX BEJIUYUH, UX
0003HaYeHUSI M €AUHUIIBI (PU3UUECKUX BEIMYWH, HAXOAUTH (OPMYIIHI,
CBA3BIBAIOIME JIaHHYK0 (U3NYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTh TpaduKU  HM3YyYEHHBIX  3aBHCHUMOCTEM
(u3nYECKUX BETUYUH
1.5 XapaKTepu30BaTh CBOWCTBA TeJl, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIONB3YSl H3Y4YCHHBbIE 3aKOHBI, MPU OTOM JaBaTh CIIOBECHYIO
(OpMyJIMpPOBKY 3aKOHAa U 3alMChIBaTh €ro0  MaTeMaTU4YeCcKOoe
BBbIpaKEHUE
1.6 OOBACHATH (PU3UUECKUE SIBJIEHMS, MPOLIECCHI U CBOIMCTBA TEJ, B TOM
gucie W B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO
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XapakTepa: BBISBIATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BbsicHeHHEe U3 1 — 2 JIOTHYECKUX 11aroB ¢ ONMopoi Ha 1—2 U3ydeHHBIX
CBOMCTBA buznyeckux SBJICHUH, buznueckux 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pemaTth pacueTHble 3a7aud B 1 — 2 AeHCTBUS, UCHOJIb3Ysl 3aKOHBI
U (OopMyJbl, CBS3bIBAIOIIME (PU3NYECKHE BEJIMYMUHBI: HAa OCHOBE
aHaJu3a yCIIOBHS 3a/1a4M 3alUChIBaTh KPATKOE YCIOBUE, MOACTABIATh
¢duznyeckue BeTUUUHBI B (POPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTD
CIIPaBOYHBIE JIaHHbIE, HEOOXOAMMBIE ISl PEIICHMS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTH MOTYYSHHON (PU3NYECKON BETUUMHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU
(¢u3nyecKuXx METOJOB, B ONHUCAaHUM MCCIIECJOBAHMS BBIIETATH
IIPOBEPSEMOE IIPEATIOJI0KEHNE (runoresy), pasinyaTh
U HMHTEPIPETUPOBATH MOJYyUYEHHBIM pE3yNbTaT, HAaXOAUTh OLIMOKH
B XOJI€ OIIBITA, ACJIATh BBIBOJBI 10 €TI0 PE3yJIbTaTaM

1.9

OPOBOAUTH OMNBITHI MO HAOMIONEHUI0 (PU3UYECKUX  SBICHUUN
win  (QU3HYECKUX CBOMCTB Tel: (POPMYIHPOBATH MPOBEPsiEMbIE
OPEINOJIOKEHNsI, COOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XO/JI ONbITa U (HOPMYIUPOBATH BHIBOBI

1.10

BBINOJIHATh MPSIMBIE HM3MEPEHUS C HCHOJIB30BAHUEM aHAJIOTOBBIX
U UG POBBIX MPUOOPOB, 3aMKUCHIBATH MTOKa3aHUSI MPUOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUIN

1.11

IPOBOAUTH  HUCCIIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (PU3HUYECKOM
BEJIMYMHBl OT JPYyrOM C UCIOJIb30BAaHUEM IMIPSAMBIX H3MEPEHUM,
y4acTBOBaTh B IIAHMPOBAHUM YYEOHOIO HCCIEIOBaHUs, COOMpATh
YCTaHOBKY U BBIIIOJHATH U3MEPEHHUSI, CIIEAYsl IPEIIIOKEHHOMY IUIAHY,
¢ukcHpoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE NPEAJIOKEHHBIX Ta0IMI U IPpapUKOB, J€NaTh BHIBOIbI
10 pe3yJIbTaTaM HUCCIIEIOBAHUSA

1.12

MPOBOJIUTh KOCBEHHBIC H3MEPCHHsI (PU3NUYECKUX BEIUYUH, CIEIYs
MPEJIOKEHHOW MHCTPYKIMU: TPY BBIMOJTHEHUH U3MEPEHUN cOOMpPaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE HCKOMOM
BEJIMYUHBI

1.13

coOmonaTh TpaBuWia TEXHUKM O€30macHOCTH MmpH  pabote
¢ 1abopaTopHBIM 000PYI0BAHHEM

1.14

yKa3bIBaTh MIPUHIIMIIBI IEUCTBUSI TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIBI JCHCTBUS HM3yYEHHBIX MPUOOPOB
U TEXHHUYECKHX YCTPOWCTB C IMOMOILBIO MX ONHUCAHUS, UCHOJb3YS
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3HaHMS O CBOMCTBax (1)I/ISI/I‘ICCKI/IX SIBICHUU U HCO6XO,Z[I/IMLIC
(1)I/I?>I/I‘{CCKI/IC 3aKOHbI 1 3aKOHOMCPHOCTH

1.15

NPUBOJIUTH TPHUMEPhl (HAXOMUTh WHQPOPMAIMIO O MPUMEPax)
NPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUECKUX 3HAHHI B TIOBCEAHEBHOM
YKU3HH JJI 00ecIiedeHus1 0€301MaCHOCTH MPHU 00paIleHUH ¢ TPUOOpaMHu
U TEXHUYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3J0POBbs
U COOJIIOZICHUS HOPM DKOJIOTUYECKOTO IOBEACHUS B OKPYKAIOIICH
cpene

1.16

OCYHIECTBJISITh OTOOp MCTOYHMKOB MH(poOpmaiuu B cetd HMHTepHer
B COOTBETCTBHM C 3a/JlaHHBIM IOHWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUM M MyTEM CpPaBHEHUS Pa3IUYHBbIX HCTOYHUKOB
BBIICNATh WHGOPMAIMIO, KOTOpas SBIAECTCS IPOTUBOPEUYHBOU
WJIM MOKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPU  BBIMOJHEHUM Y4YEOHBIX 3aJlaHU  HAy4HO-
MOMYJSIPHYIO JUTEpaTypy (U3HUECKOTO COACpXNaHHs, CIPaBOYHBIC
MaTepuanbl, pecypchl cetu HMHTepHeT, BlageTh NpUeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIUH U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB MH(GOpMAIIUK PU3NIECKOTO COJICPKAHUS,
B TOM 4ucCle IMyOJIMYHO JeNaTh KPAaTKHE COOOIIEHUs O pe3yibTaTax
IPOEKTOB WM YYE€OHBIX HCCIEJOBaHUM, IPU 3TOM TI'PaMOTHO
UCIIONIb30BaTh HM3YyUEHHBIM MOHATHMHBIN ammapaT Kypca (usmkwy,
COIPOBOXKAATH BBICTYIUICHUE NPE3CHTALIUEN

1.19

IIPH BBIINIOJIHCHHUHN yLI€6HBIX ITPOCKTOB U I/ICCJICI[OBaHI/Iﬁ pacupeacisiTb
0053aHHOCTH B rpymnme B COOTBETCTBUHU C ITOCTABJICHHBIMH 3a/lad4aMU,
CJICAUTDh 3a BBIIIOJHCHHCM IIJIaHa I[GﬁCTBHﬁ, AICKBATHO OILICHUBATDH
COOCTBEHHBIN BKJIIaJ B JCATCIBHOCTbL TIPYIIIlbI, BbICTpaHBAaTh
KOMMYHHKAaTUBHOC BBaHMOHCﬁCTBHC, YUUTBIBAsA MHCHUE OKPYKArOIHUX

IIpoBepsieMbie Y1eMEHTHI COIEPKAHUS

Kon Kon [IpoBepsieMblIe 2IIEMEHTHI COACPIKAHUS
pasmena | DBIeMeEHTa
1 OU3MKA U EE POJIb B ITIOZHAHNU OKPYXAIOIIEI'O MHUPA

1.1 ®uzuka — Hayka O Ipupoae. SBneHus NPUPOIBI.
dusnueckue  SBICHUA:  MEXaHUYECKHE,  TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
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1.2 ®duznueckre BeNIUUUHBI. VI3Mepenue Gu3nuecKux BEJTHYHMH.
®dusznueckne  mpubopsl.  [lorpemHocTs  W3MepeHUi.
MexayHapoaHasi cUCTEMa €IHHHI

1.3 EcTecTBeHHO-HAy4YHBIM METOJ] TO3HAHUS: HAOIOICHHE,
MIOCTAHOBKAa HAYYHOTO BONPOCA, BBIIBUKEHUE THUIIOTES,
IKCIEPUMEHT TI0 TPOBEpPKE THUIOTE3, OObACHEHUE
Ha0JII01aEMOT0 SIBJICHUS

1.4 Onucanne GuU3NYECKUX SABICHUI ¢ TOMOIIBIO MOJIEIen

1.5 [IpakTryeckue paboThI:

HN3mepenune pacCTossHUM.

H3mepenne o0beMa JKUIKOCTH U TBEPIOTO Tea.
Ornpenenenue pa3MepoB MajbiX TEI.

W3mepenue Ttemriepatypbl TpH TOMOIIM  KUIAKOCTHOTO
TEPMOMETpA U AaTYUKA TEMIIEPATyPHhI

I[TEPBOHAYAJIBHBIE CBEJAEHM A O CTPOEHUU BEIHECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3Mephl.
OmnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEILIECTBA

2.2

JIBrkenue ydactull BeniecTBa. CBA3b CKOPOCTH JIBHIKECHHUS
4acTull ¢ TemrepaTypoil. bpoyHosckoe nuxenue, inpdysus

23

BBaHMOHeﬁCTBHe qacTun BCIIICCTBA. MMPUTAKCHUC
H OTTAJIKMBAHHEC

24

ArperatHple COCTOSHUSI  BEILECTBA: CTPOCHHUE Ta3O0B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAJUNIMYECKHX)  TeJ.
B3zauMocBsI3p MEXAy CBOWCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5

OcobenHocTr arperaTHbixX COCTOSIHUU BOJbI

2.6

[TpakTrdeckne paboTHI:

Omenka IraMeTpa aroma METOIOM pSIoB
(c ucnosibzoBanueM dororpaduii).

OMnbITH 110 HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
OnbITel IO OOHAPYKEHUIO IEHCTBHS CHUJI MOJICKYJIIPHOTO
TPUTSDKEHUS

JIBVDKEHWE U B3AVIMOJIEMCTBUE TEJI

3.1

Mexanndueckoe BUKEHNE. PABHOMEPHOE 1 HEPABHOMEPHOE
JBUYKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh HpPU  HEPABHOMEPHOM
JIBUKEHUH. PacyeT myTu v BpeMeHH IBUKEHUS

33 SBnenue mHepuuu. 3aKkoH MHepuMH. B3ammopeiicTBue Ten
KaK MpUYMHA U3MEHEHHUs CKOPOCTH NBIKEHHUsS Tenl. Macca
KaK Mepa MHEPTHOCTH TeJia

34 [TnotHOCTH BemiecTBa. CBSA3b MJIOTHOCTU C KOJMYECTBOM
MOJIEKYJI B €JUHHIIE 00beMa BellecTBa

3.5 Cuna Kak XapaKTeprucTUKa B3aUMOICHCTBUS TN

3.6 Cuna ynpyroctu u 3akoH ['yka. H3mepeHue cuibl
C TIOMOIIBIO TUHAMOMETpPA

3.7 SABnenne TATOTEHUS W cwia Tsokectd. Cuina  TSHKECTH
Ha JApyrux aHerax. Bec tena. HeBecomocTth

3.8 Cuna tpenus. TpeHue CKOIbKEHHS U TpeHHue oKosi. TpeHue
B IPUPOJIC U TEXHUKE

39 CrnoxxeHue Cwil, HampaBiICHHBIX MO OJHOW MPSMOIA.
PaBHoaencTByromas cumn

3.10 [IpakTryeckue paboThI
OnpeneneHrne CKOPOCTH paBHOMEPHOIO ABUKEHUS (ILIapUKa
B JKUJKOCTH, MOJEIH 3JIEKTPUUYECKOrO0 aBTOMOOWIS U TaK
nanee).
Onpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS Opycka
WM [IapUKA [0 HAKJIOHHOW MJIOCKOCTH.
Onpenenenue MIIOTHOCTU TBEPIOTO Tea.
OneIThl, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTb PaCTSHKEHUS
(medopmarun) py>KMHBI OT MIPUITOKEHHOMN CHITHI.
OnbITEI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHHS
CKOJILKEHHUSI OT Beca Tejla U XapaKTepa CONMPHUKACAIOIINXCS
MTOBEPXHOCTEN

3.11 @u3nyecKrue SBICHUS B MOPUPOJAC: MPUMEPHI JIBUKECHHUS
C Pa3JINYHBIMUA CKOPOCTSIMHU B ’KMBOM U HEKMBOM IIPUPOJE,
NENUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHUYeCKUe yCTpOUCTBA: AUHAMOMETP, MOAIIUITHUKH

JABJIEHUE TBEPJbIX TEJI, XKUIKOCTEN U T'A30B
4.1 HaBnenune  TBepaoro Tema. CnocoObl  yMEHBIICHUS

N YBCIIMYCHUA NaBJICHUSA
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4.2

JlaBnenue raza. 3aBUCUMOCTh JABJIECHUS Ta3a OT 00beMma,
TEeMIIepaTyphl

4.3

Hepez[aqa AaBJICHUA TBCPAbIMU  TCJIAMH, KHUIAKOCTAMH
u razamu. 3akoH Ilackans. [TneBMaTHyecKue MalluHbI

44

3aBUCUMOCTh ~ JABJEHUS  JKUJIKOCTH  OT  [JIYyOUHBI.
['mapocratnueckuii mapagokc. CooOlaroniecs: CoCybl.
['mapaBnryecKkre MEXaHU3Mbl

4.5

Atmocdepa 3emnu u atmocepHoe nasnenue. [Ipuumnbi
CYIIECTBOBaHMsS BO3AYUIHOW oOojouku 3emin. OnbIT
Toppuuennu. 3aBUCMMOCTb  aTMOC(EPHOTO  JIaBIICHUS
OT BBICOTHI HaJl YDOBHEM MODSI

4.6

N3mepenue aTMochepHOTO JTABJICHUSI. [TpuGopsr
JUTSL ©U3MEPEHUsT aTMOC(HEPHOTO TaBICHHS

4.7

JleficTBHE KMJIKOCTU M ra3a Ha MOTPYKEHHOE B HHUX TEJO.
BritankuBaromas (apxumeoBa) cuiia. 3akoH Apxumena

4.8

[LimaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTrdeckue paboThI:

HccieqoBanue 3aBUCHMMOCTH Beca Teja B BOJIE OT oObeMa
MOTPYKEHHOU B )KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOMICH  CHIIBI, JIEMCTBYIOIIEH
Ha TEJIO, MOTPYKEHHOE B )KUJKOCTb.

[IpoBepka  HE3aBUCUMOCTH  BBITAJKUBAIOLICH  CHUIIBI,
JICVCTBYIOIIEN HA TEJIO B KUJIKOCTH, OT MACChI TeJa.
OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITATKUBAIOIICH
CUJIbI, JICMCTBYIOIIEM Ha TEJIO B UJKOCTH, OT oObema
MOTPY’KEHHOM B JKMAKOCTh YACTH Te€jla U OT IUIOTHOCTHU
YKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y OIPEICIICHUE €€ IPY30II0IbEMHOCTHU

4.10

dusznueckue SBICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOTO
JIaBJIEHUS HA )KMBOW OpraHM3M, IJIABaHUE PbIO

4.11

TexHuyeckue  yCTpPOHCTBA:  COOOILNAIOIIUECS  COCY.BI,
YCTPOMCTBO  BOZOIIPOBOJA, THUAPABIMYECKHM  TPECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI A1

5.1

Mexanuudeckas pabora
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52 Mexannuyeckas MOIITHOCTD

53 ITpocTeie MeXaHU3MBI: pbYar, 0JIOK, HAKIOHHAS MJIOCKOCTb.
[IpaBuno paBHOBECHS ppIyara

54 [TpumeHeHre npaBuia paBHOBECHS pblyara K 0JIOKy

5.5 «3om0T0€ TpaBUWIIO» MeXaHUKH. KodQuimeHt momaezHoro
NeicTBUS MexaHu3MoB. [IpocTble MexaHu3Mbl B OBITY
Y TEXHHUKE

5.6 [ToTeHuManbHAast SHEPTUU TENA, MOJHIATOTO Ha/l 3eMIIei

5.7 Kunernueckas sHeprus

5.8 [lonHass MexaHW4yeckas DJHEpPrus. 3aKOH H3MEHEHMS
Y COXPAHEHUSI MEXaHUYECKON SHEPrUu

59 [TpakTrueckue paboTHI:
Omnpenenenne pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM
JBUKEHUH TeJa M0 TOPU30HTAIBbHON OBEPXHOCTH.
HccnenoBanre ycioBUid paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHON INTIOCKOCTH.
N3yyeHue 3aKk0Ha COXpaHEHHsI MEXaHUYECKOM SHEPTUn

5.10 dusnueckue ABICHUS B IPUPOJEC: PbIUard B TEJIE YEIOBEKa

5.11 Texnnueckue YCTPOUCTBA: pplyar, IO BUKHBIN

U HEIOABWKHBIN 6JIOKI/I, HAKJIOHHAsA IINIOCKOCTb, ITPOCTBLIC
MCXaHHU3MBI B 6LITy
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8 KIIACC
IIpoBepsieMble mMpeaMeTHBIE Pe3yJbTAThbl 0CBOEHHSI OCHOBHOII 00pa3oBaTe/IbHOM
NPOrpamMmbl
Kog [IpoBepsiemMbie MpeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pazoBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHuUs
pe3ynbTaTta
1.1 VCMOJIb30BaTh MOHSITHUSA
1.2 pa3nuyarh SBJICHUS MO ONHCAHUIO HUX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3UUECKOE
SIBJICHUE
1.3 pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3NYECKUX  SIBJICHUMN
B OKpY>KarolleM MUpPE, B TOM yucie (U3NUECKUe SABJICHUS B IPUPO/IE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1a9y B YU€OHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SBICHUN
1.4 ONMHCHIBaTh M3YYEHHBbIE CBOMCTBA Tel M (PU3MUECKHE SIBICHUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, MPU ONMCAHUM TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJB3YEMBIX  BEJIMYMH,
0003HauYeHUS U eIUHULIBI (PU3UUECKUX BEIUYHMH, HAXOAUTHh (POPMYJIbI,
CBS3BIBAIONIME JAaHHYI (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BETMYMHAMU, CTPOUTHh TpapUKA  M3YYCHHBIX  3aBUCUMOCTEH
(bu3HYeCKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOILIECCHI,
UCIIOJNb3ysd W3YyYECHHBbIE 3aKOHbI, MNpPH STOM JaBaTh CIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTHYeCcKoe
BBIPKCHHE
1.6 OOBACHATH (DU3MYECKUE MPOILIECChl U CBOMCTBA TE€l, B TOM 4YHUCIE
U B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISAITh TIPUYUHHO-CJIE/ICTBEHHbIE CBSI3M, CTPOUTH OOBSICHEHHE
3 1-2 jormyeckux maroB ¢ NMOMOIIbIO 1—2 H3y4EHHBIX CBOWCTBA
bu3nYecKux SBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pelmaTh pacyeTHble 33a7aud B 2 — 3 JEHCTBUS, UCMOJIb3Ysl 3aKOHbI

U (GOopMyJibl, CBSI3bIBalOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE
aHajau3a yCJIOBHUS 3a/a4d 3alUChIBaTh KPATKOE YCIOBUE, BBISBIITH
HEJOCTaTOK JAaHHBIX JUIs pEIIeHUs 3aJauyd, BbIOMpaTh 3aKOHBI
U Qopmysbl, HEOOXOAUMBIE ISl €€ PEIIeHHs, MPOBOAUTH PaCUEThI
U CpaBHUBATh IIOJIyUEHHOE 3Hau€HUE (U3NYECKON BEJIMUMHBI
C U3BECTHBIMU TAHHBIMU
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1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIU
(u3MYECKUX METOJIOB, UCIIOJIB3YS ONIMCAHUE UCCIIEOBAHMS], BBIIEIATh
IIPOBEPSEMOE MPEAIOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, AEJIaTh BHIBOBI

1.9

OPOBOAUTH OMNBITHI 1O  HAOMIOAEHUIO  (U3UUECKUX  SBJICHHM
Wi  (U3MYECKUX CBOMCTB Tel: (HOPMYIHpPOBaTH MPOBEPSIEMBIC
OPEIIOJIOKEHNsI, COOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (HOPMYITHPOBATH BHIBOBI

1.10

BBINOJIHATh MPSIMBIE HM3MEPEHUSI C HKCIOJb30BAHHEM AHAJIOTOBBIX
prUOOPOB U AATYUKOB (PHU3NYECKUX BEIIMUNH, CPABHUBATH PE3yIbTATHI
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH

1.11

IPOBOJUTh  HUCCJENOBAHME 3aBUCUMOCTHM  OJHOM  (hU3MUECKOU
BEJIMYMHBI OT JPYyroM C MCIOJb30BAHUEM IIPSAMBIX HW3MEPECHUM:
IUIAaHUPOBATh HCCIEAOBaHUE, COOUpPATh YCTAHOBKY W BBIIOJIHATH
U3MEpEHHs, Cleays NpeUIOKEHHOMY  IUIaHy, (DUKCHpPOBATh
pe3yabTaThl MOJTYYECHHONW 3aBUCMMOCTU B BHJIE TAaOIUIl U TPadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpeHUsi  (U3MYECKUX  BEIUYUH:
IJIAaHUPOBATH U3MEPEHUS, COOUPATH SKCIEPUMEHTAIbHYIO YCTAaHOBKY,
ciaeAys TPENIOKEHHOM WHCTPYKIMHM, W BBIUYKUCISATH 3HAUYEHUE
BEJIMYMHBI

1.13

coOmonaTh TpaBWiIa TEXHUKH  O€30macHOCTH mpH  pabore
¢ 1abopaToOpHBIM 000PYI0BAHHEM

1.14

XapaKTEePU30BaTh MPUHIUIIEI JIEUCTBUS HU3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HA HX ONMUCAHUS, HCIOJIb3YS
3HaHHMS O CBOMCTBaX (PU3MYECKUX SBICHUH H HEOOXOIUMBIC
bu3nUecKue 3aKOHOMEPHOCTU

1.15

pacimo3HaBaTb IMPOCTBIC TCXHHUYCCKHC YCTPOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pr Mo CXEMaM M CXECMATHYHBIM PUCYHKaM, COCTABJISTH CXCMbI
QJIICKTPHUYCCKHX HCHCﬁ C IOCJICAOBATCIIbHBIM W IIapalJICIbHBIM
COCAMHCHUEM  DOJICMCHTOB, pasjindasad  YCJIOBHEIC 0003HaYCHUS
9JICMCHTOB 3JICKTPUYICCKUX ueneﬁ

1.16

NPUBOJUTh TPUMEpPbl (HAXOAWTh HWHPOPMAIMIO O MNPUMEPAX)
PAKTHYECKOTO MUCTIOIh30BaHUSI PU3NICCKUX 3HAHNUN B TIOBCETHEBHOM
YKU3HH JJ1 00ecTieueHus1 0€30MMacHOCTH MPHU 00paIleHUu ! ¢ TpUOOpaMu
U TEXHUYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3J0POBbs
U COOJIFOJICHUST HOPM 3KOJIOTHYCCKOTO ITOBEACHHS B OKPYIKAIOIICH

cpene
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1.17

OCYIIECTBIISATh MOUCK MH(GOpMAIUU (PU3UUECKOTO COJAEP>KAHUS B CETH
MHTepHEeT, HA OCHOBE HMMEIOIIUXCS 3HAHUNW WM IIyTEM CPAaBHEHHUs
JIOTIOJIHUTEIBHBIX HCTOYHHKOB BBIIEIATH HH(POpPMAIUIO, KOTOpas
SIBJIACTCS IPOTUBOPEUMBOM I MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONB30BaTh MPU  BBIMOJIHEHUHM Yy4YEOHBIX 3aJaHUNd  HAy4dHO-
HNOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEPKaHMS, CIPABOYHbIE
MaTepuanbl, pecypcbl cetu HTepHer; BianeTh NpUeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALIK U3 OJHON
3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

CO371aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHHIE COOOIICHUS,
0000mas uHGOpPMAILIUIO U3 HECKOJBKUX HMCTOYHUKOB (PU3HMYECKOTO
COoIepXaHUs, B TOM YHCIIC IMMyOJMYHO TMPEACTABISITH PE3YIbTATHI
MMPOEKTHOM WM MCCIEAOBATENBCKON JIESITEIbHOCTH, IPH 3TOM
I'PaMOTHO HCIIOJB30BaTh M3YYEHHBIM TOHSATUMHBIA armapar Kypca
(bU3UKH, COMPOBOXKIATH BHICTYIICHUE MMPE3CHTAINEH

1.20

P BBITIOJITHEHUH yYEOHBIX MPOEKTOB M UCCIEAOBAHUHN (PU3NIECKUX
MPOIIECCOB PaCHpENesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU
C TOCTaBJIEHHBIMU 33/1a4aMH, CJIEOUTh 32 BBIIIOJHEHUEM ILJIaHA
JEUCTBUN ¥ KOPPEKTUPOBATH €r0, aICKBATHO OIIEHUBATH COOCTBECHHBIN
BKJIQJl B JEATEIBHOCTHh TPYINIbI, BBICTPANBATh KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISiSi TOTOBHOCTh pa3peiaTb KOH(IUKTHI

IIpoBepsieMbie Y1eMEHTHI COEPKAHUS

Kon Kon [IpoBepsieMble 2IIEMEHTHI COACPIKAHUS
paszena | DSIeMeHTa
6 TEIUIOBBIE ABJIEHMA
6.1 OCHOBHBIE MTOJIOKEHHSI MOJIEKYIISIPHO-KUHETUUECKON TEOPUU

CTpoeHHus BellecTBa. Macca u pazmepbl MosieKyJsl. ONBITHI,
MOATBEPAKAAIONINE OCHOBHBIE TMOJIOKEHUS MOJICKYJISIPHO-
KMHETHYECKOU TeOpHUH

6.2 Mopenu TBepOTro, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammueckue u amopdHbIe Tena

6.3 OObsicHEeHUE CBOMCTB ra3oB, KUAKOCTEH U TBEPIBIX TE
Ha OCHOBE I0JI0KEHUHN MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH

6.4 CMaurBaHKE U KallWUISIPHBIE SIBJICHUS

6.5 TennoBoe paclIMpeHue 1 cxKaTue
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6.6 Temneparypa. CBa3p  TeMmeparyppl €O  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 Buytpennsis sHeprus. CriocoObl M3MEHEHUsS BHYTpPEHHEH
SHEPIruM: TEIJIONEPEeaada U COBEPILICHUE paOOThI

6.8 Bunpl Temonepenaun: TETUIONPOBOIHOCTh, KOHBEKIIWSA,
U3ITy4YECHHE

6.9 KomnuecTBo TEMIIOTHL. Y IeiIbHASA TEMIIOEMKOCTD BEIIECTBA

6.10 TeriooOMEH W TEIJIOBOE  paBHOBECHE.  YPABHEHHE

TEIUIOBOTO Oajianca

6.11 [InaBieHre M OTBEPAEBAHME KPHUCTAUINYECKUX BEILECTB.
VY nenpHas TEIII0TAa MJIaBICHUS

6.12 [TapooOpa3oBanue u koHaeHcarus. Mcnapenne. Kumenwe.
VYaenbHas  TemjgoTra  MmapooOpa3oBaHWA.  3aBUCHUMOCTH
TEeMITepaTyphl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BrnaxHocTts Bo3ayxa

6.14 OHeprus TOIUIMBA. Y IeJbHas TEIIOTa CTOPaHUs

6.15 [Tpunuumner pabots! TemnoBsix asurateneit KI1J[ terioBoro
aBUraressd. TermnoBble ABUTATENW W 3alUTa OKPYKAIOLIEH
Cpebl

6.16 3aKOH COXpaHEHHs W MPEBPALIEHUS SHEPTHMHU B TEIJIOBBIX
nporeccax

6.17 [IpakTryeckue paboThI:

OneIThl MO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJIIPHOTO
MPUTSKEHUSL.

OnBITEL 0 BRIPAIMBAHUIO KPUCTAJUIOB MTOBAPEHHOW COJIH
WJIM caxapa.

OnpIThl 10 HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta3oB,
KUJKOCTEN U TBEPABIX TEI.

Omnpenenenue AaBiaeHUs BO3ayXa B Oa/IOHE MINPHULIA.
OneITel, JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  JABJICHUS
BO3/lyXa OT €ro 00beMa U HarpeBaHus WM OXJIAXKICHUSI.
[IpoBepka rTHUNOTE3BI JIMHEMHOW 3aBUCHUMOCTU JUJIMHBI
CTOJIOMKA O KHJKOCTH B  TEPMOMETPHUYECKON  TpyOKe
OT TEMITIEPATyPBL.

HabGmionenne wu3MeHEHUsT BHYTPEHHEW OHHEpruu Telna
B pe3yJIbTaTe TEIJIONepeladyl U pabOThl BHEIIHUX CHIL
HccnenoBanue sBiIEHUS TEMJIOOOMEHAa NpPHU CMENIMBAHUU
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XOJIOJHOW U TOPAYEHN BOJBI.

OrnpeneneHue KOIUMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOU
IPU TETUIOOOMEHE C HArPEThIM METAJUTMYECKUM IHJIAHIPOM.
OnpeneneHue  yJIeJIbHONW  TEMJIOEMKOCTHM  BEIIECTBA.
HccnenoBanne mponecca UCIapeHUsL.

OrnpeneneHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHOW TEIIOTHI TJIAaBJICHUS JIba

6.18

dusnueckue SABICHUS B INPHPOJE:  IMOBEPXHOCTHOE
HATSHKCHUE W KalMJUIIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI
B mpupone, m3nydenne CoiHIA, 3aMep3aHUE BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHesl, CHera

6.19

TexHuyeckue  yCTpOMCTBA: KaluJuIspsl, [IPUMEPBI
WCIIOJB30BaHUs KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETP,
JATYMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETp, MHapoBasi TypOWHa, JBUTaTelb
BHYTPEHHETO CIrOpPaHUs

OJIEKTPUYE

CKHUE U MATHUTHBIE ABJIEHUA

7.1

Onextpuzauus tei. [[Ba poaa 3IeKTpUUYECKUX 3aps 0B

7.2

B3anmopneiictBue  3apsbkeHHbBIX  Tell.  3akoH — Kyrnona
(3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSOKEHHBIX  Tell
OT BEJIMYMHBI 3aPs10B U PACCTOSIHUS MEXKTY TEIAMM)

7.3

Dnektpuyeckoe rmose. HanpspkeHHOCTh  3IEKTPUYECKOro
nosiss. [lpuHIUI Cyneprno3uiuu  SJIEKTPUYECKUX TOJIeH
(Ha Ka4eCTBEHHOM YpPOBHE)

7.4

Hocurenn  snexTpuyeckux — 3apsiioB.  DJIEMEHTapHBIN
anekrpudeckunl 3apsan. Crpoenune aroma. IIpoBogHukn
U JTUDJIEKTPUKHU

7.5

3aKoH COXpaHCHHUA SJICKTPHUICCKOIO 3apsaaa

7.6

DNEeKTpUYECKUN TOK. YcnoBus CYyLLIECTBOBAHUA
IEKTPUYECKOTr0 TOKA. VICTOYHMKHU ITOCTOSTHHOI'O TOKA

7.7

I[CﬁCTBHH QJICKTPHUYCCKOI'O TOKa (TCHJIOBOC, XHUMHYCCKOC,
MaI‘HI/ITHOC). QHCKTPI/I‘{CCKI/Iﬁ TOK B JKUIKOCTAX MU I'a3dax

7.8

Onektpuyeckas  uenb. Cuina  Toka.  DJIEKTPUUYECKOE
HaNpPsSDKEHUE

7.9

COHpOTI/IBJICHI/IC ITPOBOJHHKA. y,Z[GJ'IBHOG COITPOTHUBJICHHUC
BCHICCTBA
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7.10 3akon OMa Jj1s1 y4acTKa 1enu

7.11 ITocienoBarensHOE 5 napauieabHOe COEINHEHNE
MIPOBO/THHUKOB

7.12 PaboTa 1 MOITHOCTB ANEKTPHUUYECKOTo TOKa. 3aKoH J[xKoyris-
Jlenma

7.13 OneKkTpuueckue Lemd U IMOTPEeOUTeNH SIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 IlocTosunple MarHuTel. B3anmMojaeicTBHE ITOCTOSIHHBIX
MarHuTOB

7.15 MaranTtHOe noJjie. MarHuTHoe 11oj1e 3eMIJIN U €r0 3HaYCHUE
JUIS J)KA3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHUTHOE MOJIE 3JEKTPUUYECKOTO TOKA.
[IpumeHeHre 3JIeKTPOMarHuTOB B TEXHHUKE

7.17 JlelicTBUE MarHMTHOTO TOJII HAa NPOBOJHUK C TOKOM.
DJIeKTPOJIBUTATENIb TOCTOSSHHOTO ToKa. Vcmonbs3oBaHue
AJIEKTPOABUTATETIEH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OmnbiTel @apazes. SABneHUE 3JIEKTPOMArHUTHON WMHIYKIIUH.
[IpaBuno Jlenua

7.19 Onektporeneparop. CrocoObl MOTYUYECHHUS AJIEKTPUUECKOU
DHEPrUH. IIEKTPOCTAHIINHA Ha BO30OHOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

7.20 [IpakTryeckue paboThI:

OnbITel IO HAOJIOJCHUIO DJICKTPU3ALMKU Tel WHIYKIHEH
Y [IPU CONPUKOCHOBEHHH.

Hccnenosanue EeNUCTBUS BJIEKTPUUYECKOTO OJIS
Ha MPOBOJHUKH U JUAJIEKTPUKHU.

COopka u mpoBepka pabOTHl dBJICKTPUUECKOW I
MMOCTOSIHHOTO TOKA.

N3mepenue u perynmpoBaHue CHJIbI TOKA.

N3mepenue u peryimpoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKa, MAYIIETO 4YEpe3
pE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOpAa W HANPSHKEHUS
Ha pEe3UCTOpeE.

OMnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOTO
CONPOTUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAaU
MIOINIEPEYHOr0 CEUYCHUS U MaTepuala.
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[IpoBepka npaBuiIa CJIOKEHHUS HaIPSKEHUN
IIPU MTOCJIEN0BATENBHOM COEAMHEHNH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia i CWIBI TOKA IPU IApauIeIbHOM
COEAMHEHHUH PE3UCTOPOB.

Omnpenenenre paboOThI AAEKTPUUECKOTO TOKA, HTYILIETO Yepe3
pe3ucTop.

Onpenenenue MOIIIHOCTH AIEKTPUIECKOTO TOKA,
BBIJICIISIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO YEPE3
JAMIIOYKY, OT HAIIPSKEHUS Ha HEH.

Omnpenenenne KII/] narpeBarens.

HccnenoBanne MarHMTHOTO B3aWMOJEHUCTBUS ITOCTOSHHBIX

MAarHuToOB.
I/I3yquHe MAardvMTHOI'O I10JIA MOCTOAHHBIX MArHUTOB ITPH UX
06’I>GI[I/IHGHI/II/I " pa3acCIICHHUM.

HUccaenosanue NEeUCTBUS DJIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OneITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD CHJIBI

B3aUMOJEUCTBUA KaTyIIKH C TOKOM U MAarHUTa OT CHJIBI TOKA
Y HAIpaBJICHUS TOKA B KaTyIIKE.

N3ydyeHne pAEUCTBUS MAarHUTHOTO TOJISI HAa IPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHue u u3ydeHue paboThl JIEKTPOIBUTATEIS.
Nsmepenne KIIJI anexrpoasurarebHON yCTaHOBKHU.

OnpIThl IO MCCIEIOBAHUIO SIBJICHUSI JJIEKTPOMAarHUTHOU
WHIYKIWU: HCCJICIOBAaHNE W3MCEHECHUM 3HAYCHHUSA
Y HAPaBJICHUSI NHIYKIHUOHHOTO TOKa

7.21 @u3nyecKue SBJICHUSA B NPUPOJE: IIEKTPUUECKUE SIBICHHUS
B atMmocdepe, DIEKTPUYECTBO IKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMi, Apend momarocoB, pojib MArHUTHOTO
IIOJISL 11 KM3HU Ha 3eMiIe, IOJIIPHOE CUSTHUE

7.22 TexHudeckue yCTPOMCTBA:  BJIEKTPOCKOIl,  aMIIEPMETD,

BOJIBTMETP, Pe€OCTAT, CYUCTUYHK BHCKTquCCKOﬁ OHCPIruu,

AIIEKTPOOCBETUTEIIHLHBIC npuoOOPHI, HarpeBaTeIbHBIC
AIIEKTPONPHUOOPHI (mpumepsl), AIEKTPUYECKHUE
NPEIOXPAHUTENN,  DJIEKTPOMArHuT,  DJIEKTPOJABUTATEIb

IMOCTOSHHOI'O TOKA, TCHEPATOP MOCTOSAHHOTO TOKA
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9 KITACC
IIpoBepsieMble MpeaMeTHBIE Pe3yJbTAThbl 0CBOEHHSI OCHOBHOII 00pa3oBaTe/IbHOM
NPOrpaMMbIl
Kon [IpoBepsiemMbie MpeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs
pe3yJibTaTta
1.1 MCMOJIb30BaTh U3YUYCHHBIE OHSITHUS
1.2 paznuyaTh SBJIICHHUS IO OINHUCAHUIO HUX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (HU3MUECKOE
SIBJICHHE
1.3 pacno3HaBaTh MPOSIBJICHUE M3YUYECHHbIX (PU3WYECKUX  SIBJICHUU
B OKpY’KarolIeM MUpPE, B TOM 4yucie GU3NUECKUE SBJICHUS B IPUPOJIE,
IIPU 3TOM TMEPEBOAUTH MPAKTUUYCCKYIO 3a/1ady B yU4eOHYIO, BBIACISATH
CYIIIECTBEHHBIEC CBOMCTBA (TIPU3HAKN) (DU3NUECKUX SIBJICHUN
1.4 ONMHCHIBaTh M3YYEHHBbIE CBOMCTBA Tel M (PU3MUECKHE SIBICHUS,
UCIIONIb3Ysl (PU3MYECKHE BEJMYMHBI, MPU OMHCAHUM TMPABUIILHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJB3YEMBIX  BEJIMYMH,
0003HauYeHUS U eIUHULIBI (PU3UUECKUX BEIUYHMH, HAXOAUTHh (POPMYJIbI,
CBS3BIBAIONIME JAaHHYI (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BETMYMHAMU, CTPOUTHh TpapUKA  M3YYCHHBIX  3aBUCUMOCTEH
(bu3HYeCKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SBJICHUS U MPOILIECCHI,
UCIIOJNb3ysd W3YyYECHHBbIE 3aKOHbI, MNpPH STOM JaBaTh CIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTHYeCcKoe
BBIPKEHUE
1.6 OOBACHATH (DU3MYECKUE MPOILIECChl U CBOMCTBA TE€l, B TOM 4YHUCIE
U B KOHTEKCTE€ CUTyallUl MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISAITh TIPUYUHHO-CJIE/ICTBEHHbIE CBSI3M, CTPOUTH OOBSICHEHHE
U3 2—3 JOrMYecKHUx IIAroB ¢ MOMOLIbIO 2—3 U3Y4YEHHBIX CBOWCTBA
bu3nYecKux SBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pelmaTh pacyeTHble 3ajaud (omuparolidecss Ha cucremy u3 2-3

ypaBHEHHIi), HCHOJb3YsSd 3aKOHBI U  (OPMYIIBI, CBSI3BIBAIOIIUE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHajdu3a YCIOBHUS 3a7auud
3allUChIBATh  KPATKOE  YCJIOBUE,  BBIABIATH  HEJOCTAIOLIUE
WM U30BITOUYHBIE JaHHbIE, BBIOUPATH 3aKOHBI U  (POPMYIIBL,

HCO6XO,Z[I/IMBI€ A pCHICHHA, IIPOBOAWTL PACUYCTBl M OLCHUBATDL
PCATNCTUYIHOCTD IMOJYUYCHHOTI'O 3HAUCHUA (1)I/ISI/I‘I€CKOI\/'I BCJINYHMHBI
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(bu3HYEeCKUX METO/I0B, UCIOJIb3YS ONMCAHUE UCCIEA0OBAHMS, BBIICIATh
IIPOBEPAEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKa
IPOBENECHUSI HCCIECIOBAaHUsSA, JEJIaTh BBIBOJAbL, WHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOJEHUHN U OIBITOB

1.9

OPOBOAUTH  ONBITBI 10 HAOMIOAEHUIO  (PU3MYECKUX  SBJICHUH
WM (PU3NIECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY
13 N30BITOYHOIO HAbOpa 00Opy10BaHUs, ONUCHIBATh X0/ OIBITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH,
ompeieNsisi CpelHee 3HAaueHHWe HW3MepseMol BenuduHbI ((HOKyCcCHOE
paccTosiHUE CcoOuparolle JMH3bI), 000CHOBBIBATH BHIOOp croco0a
U3MepeHust (M3MEPUTEILHOTO MPUOopa)

1.11

IPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH
C UCMOJIb30BAaHUEM IPSMbBIX U3MEPEHUN: IUIAHUPOBATH UCCIICIOBAHNUE,
CaMOCTOSITeJIbHO CcOOUpaTh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIYYeHHOW 3aBUCHUMOCTH (DU3WYECKUX BEIWYMH B BHUJE TaOIUIL
U TpauKOB, 1eTaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  HM3MEpeHUsi  (U3MUYECKUX  BEIUYUH:
IUIAHUPOBATH U3MEPEHHUS], COOMPATHh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIIOJHATh W3MEPEHUS, CIeAysd NPEAJI0KEHHOW WHCTPYKLUH,
BBIYUCIISITh 3HAYEHUE BEJIWYMHBI M AHAIU3UPOBATH IOJTYYCHHBIC
pEe3yJIbTaThl C YYETOM 3aJaHHOW NOTPEIIHOCTH U3MEPECHUMN

1.13

coOmonaTh TpaBWiIa TEXHUKH  O€30macHOCTH mpH  pabore
¢ 1abopaTopHBIM 000PYI0BAHHEM

1.14

pa3ianyaTh OCHOBHBIC MPHU3HAKU HM3YUYEHHBIX (DU3MUECKUX MOJEJCH:
MaTepuaabHasi TOUKa, a0COIIOTHO TBEPJOE TENO, TOYEUHBIM HCTOUHUK
CBETa, JIy4, TOHKAs JINH3a, IUIaHETapHas MOJENIb aTOMa, HYKJIOHHAs
MOZENb aTOMHOTO sIpa

1.15

XapaKTEePU30BaTh TMPUHIUIIEI JIEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C OMOPOM HA WUX OMHCAHHS, WCTIOIB3Ys
3HaHMS O CBOMCTBaX (PU3WYECKUX SBICHUH U HEOOXOIUMBIC
buznyeckre 3aKOHOMEPHOCTH

1.16

UCIOJB30BaTh CXEMbl M CXEMATHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETBHBIX npudopoB
U TEXHOJIOTMYECKUX MPOLIECCOB MPU PEIIEHUH YUEOHO-ITPAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBI JIJIS TTOCTPOCHHS N300PAKEHHI B TIIOCKOM
3epKajie U COOMparoNIeH TMH3e
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1.17

NPUBOJIUTH TPHUMEPHl (HAXOAUTh WHQPOPMAIMIO O MPUMEpax)
NPaKTUYECKOTO MCIIOJIb30BaHMs (PU3MUECKUX 3HAHHI B TIOBCEAHEBHOM
YKU3HH I 00ecIiedeHus1 0€301MaCHOCTH MPU 00paIleHUH ¢ TPUOOpaMH
U TEXHUYCCKUMH  YCTPOHCTBAMH,  COXpPAHCHHS  3JI0POBbS
U COOJIIOJICHUS HOPM DKOJIOTUYECKOTO IOBEACHUS B OKPY)KAIOIICH
cpene

1.18

OCYIIECTBIIATh MOUCK MH(POpMALU (PU3UUECKOTO COJAEPIKAHUSA B CETH
WNuTepHer, caMoCTOATENbHO (QOpPMYIUpPYs MOUCKOBBIA  3ampoc,
HAaXOJUThb MYTH  OMNPEAEIEHUs  JOCTOBEPHOCTH  MOJYYEHHOMN
uHbOpMallMd Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JOMOJHUTEIbHBIX
VCTOYHHUKOB

1.19

UCIIOJIb30BaTh MPU  BBIMOJHEHUM Y4YEOHBIX 3aJlaHUi  HAy4HO-
MOMYJSIPHYIO JTUTEPATYpy (HU3UYECKOTO COJEPIKAHMS, CIPABOYHBIC
Marepuainbl, pecypcbl cetu VHTEepHeT; BIageTh NpUEMaMH
KOHCIIEKTUPOBaHUSI TEKCTa, MpeoOpa3oBaHusi MHGOPMAIIMN U3 OJHON
3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3laBaThb COOCTBEHHBbIE THCbMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE MH(OpPMAallMU U3 HECKOJIbKHUX HCTOYHUKOB (PU3UUYECKOTO
COJIep)KaHus, MyOJIUYHO TPEJACTaBIATh pe3yJbTaThl IPOEKTHOM
WM HCCIENOBATENbCKOW JAESATEIBbHOCTH, MPH OTOM TIPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUMHBIN anmapaTr u3y4acMoro pasaena
GU3MKM M CONpPOBOXKJATh BBICTYIUICHHE MpE3eHTAIMEe C y4eToM
0COOEHHOCTEN ayJuTOpUU CBEPCTHUKOB

1.21

IIPY BBITIOJIHEHUH yUEOHBIX MPOEKTOB M MCCICAOBAHUMA (DU3UIECKUX
IPOLIECCOB pacHpelieisaTh O0O0S3aHHOCTU B TPYIIE B COOTBETCTBUU
C TOCTaBJIEHHBIMM 33JlayaMH, CJIECAUTh 3a BBINOJIHEHUEM IUIaHA
JENUCTBUN M KOPPEKTUPOBATH €T0, aJICKBATHO OTICHUBATh COOCTBEHHBIN
BKJIAJT B JEATEIIBHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHUKATHUBHOE
B3aMMOJICUCTBHE, MMPOSBIISSE TOTOBHOCTh pa3peiaTh KOH(IUKTHI

IIpoBepsieMblie 3JIeMEHTBI COIEPKAHUS

Kox Kox [IpoBepsieMbie 2JIEMEHTHI COICPIKAHUS
pasnena DJIEMEHTA
8 MEXAHUNYECKUE SBJIEHUA
8.1 Mexanuueckoe aBmxeHrue. MarepuanbHas Touka. Cucrema
oTcyera
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8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS

8.3 PaBHOMEpHOE NPSIMOTMHENHOE IBUKEHUE

8.4 HepaBnomepHoe mnpsimonnHeitHoe naBuxeHue. CpenHss
U MIHOBEHHas CKOPOCTb Tella MpU HEPABHOMEPHOM
JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NMPSMOJIMHEUHOE IBUKECHUE

8.6 CBob6oanoe nmanenue. OnbiThl ["anunes

8.7 PaBHOMEpHOE NBMKEHKE MO OKpY)HOCTH. [lepron u yactora
oOpaiteHusl. JInneiinas u yIjioBas CKOpOCTH.
L{eHTpOoCTpEMUTEIBHOE YCKOPEHHE

8.8 [TepBsiii 3akon HeroToHA

8.9 Bropoii 3akon HetoToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [TpuHIMI CYyTIepIIO3ULINU CHUJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuiia TpeHUs: chiia TPEHUS CKOJIBKEHU S, CUJIa TPEHUSI TOKOS,
JIPYTUe BUIbI TPEHUS

8.14 Cuna TSKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. Y CKOPEHUE
CBOOOJTHOTO MAJCHUS

8.15 JBmxenne miaHetr Bokpyr Cosnia. IlepBas kocMmuyeckas
CKOpocTh. HeBecOMOCTh M nieperpys3ku

8.16 PaBHOBecue MarepuaqibHOW TOYKH. AOCOJIOTHO TBEPJIOE
TEJIO

8.17 PaBHOBecne TBEpIOro Tema € 3aKpEIUIEHHOM — OCBIO
BpameHus. MomenT cuibl. LleHTp TsoxkecTn

8.18 Nmnynbce Tena. U3meHenue umiynibca. UMmyabe crmbl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeaktuBHOE NBUXKEHUE

8.21 Mexannueckas paboTa ¥ MOIIHOCTh

8.22 Pabora cun TsbkecTu, ynpyroctu, TpeHus. CBsizb SHEpruu
U paboThI

8.23 [ToTreHnumansHas SHEprUsl Tela, MOJAHATOTO HaJl TOBEPXHOCTHIO

3emiin
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8.24 [ToreHnuanbHas YSHEPTUA CKATOU MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETHUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUSI MEXaHUYECKOU SHEPTUur

8.27 [TpakTrueckue paboThI:
OnpeneneHue cpeaHel CKOPOCTU CKOJIbKEHUS Opycka
VUIM JIBV>KEHHUS [IapUKA 110 HAKJIOHHOW MJIOCKOCTH.
OnpeneneHue YCKOPEHHs Telda IpU PABHOYCKOPEHHOM
JBUKEHUH 11O HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH ITyTH OT BpEMEHU
OpU  PaBHOYCKOPEHHOM  JBM)KEHMH 0€3  HadaJbHOM
CKOPOCTH.
[IpoBepka TrumoOTE3bl: €CIAUM TMPU  PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK PsiJi
HEYETHBIX YHCEN, TO COOTBETCTBYIOUIUE MPOMEKYTKU
BPEMEHU OJIMHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CHJIbI HOPMAJIbHOT'O JIaBJICHHUS.
Omnpenenenne ko3P puImeHTa TPEHUS CKOJIbKEHUS.
OnpeneneHue KECTKOCTH NPYKUHBI.
Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM
JBUKEHUH TeJa M0 TOPU30HTAIBbHON OBEPXHOCTH.
Omnpenenenve pabOThl CUJIBI  YOPYTOCTH TPU TMOABEME
rpy3a € MCHOJIb30BAaHUEM HEMOJBHUKHOTO M IOABUKHOIO
0JIOKOB

8.28 du3nyecKrue SBJICHUS B MPUPOJE: NPWIMBBI U OTJIMBHI,
nBrkeHrne 1aHeT CoOJHEYHOW CHCTEMBI, PEAaKTUBHOE
JBUKCHHE KUBBIX OPraHU3MOB

8.29 Texanueckue YCTPOMCTBA: CIIUJOMET, JNATYUKH

INOJIOKCHHA, PaCCTOAHUA U YCKOPCHU, PAKCThI

MEXAHHUMYECKHUE KOJIEBAHIMA 1 BOJIHBI

9.1 Konebarenbnoe papmwxkenne. OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMIt: TIepUOo/], 4aCTOTa, AMILTUTY 1A

9.2 MaremaTnyeckuil ¥ IpyKUHHBIM MasTHUKU. [IpeBpaienne
SHEPIUU NP KOJIEOATETbHOM JBUKEHUU

9.3 3aryxatonme KkosnebaHusa. BbIHyXIeHHbIe  KoJeOaHus.

Pe3onanc
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94 Mexannueckre BoJHBI. CBOWCTBA MEXAaHUYECKHX BOJH.
[IpononbHble W MOMEpeYHble BOJHBI. JInMHA  BOJHBI
U CKOPOCTh €€ pachupocTpaHeHUs. MeXaHU4YEeCKHUE BOJHBI
B TBEPJIOM TeJle, CECMUYECKHUE BOJIHbI

9.5 3ByK. ' pOMKOCTB U BbICOTA 3ByKa. OTpa)k€eHUeE 3ByKa

9.6 Nudpa3Byk 1 yapTpa3ByK

9.7 [IpakTryeckue paboThI:
Omnpenenenve  4acToThl U TepHoja  KosieOaHHit
MaTEMaTUYECKOr0 MasgTHHUKA.
OmnpeneneHne 4acToThl U Mepuoja KojieOaHUN Npy>KMHHOTO
MasiTHUKa
HccnenoBanwe  3aBUCHMOCTH  TEpUOAAa  KOJIeOaHUU
MOJIBEIIEHHOTO K HUTH I'py3a OT JUIMHbI HUTH.
HccnenoBanwe  3aBUCHMOCTH  TEpUOAa  KoOJieOaHUU
NPY>KUHHOTO MasiTHUKA OT MAcChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH nepuojaa KOJIeOaHMit
rpy3a, TOJBEIIEHHOIO0 K HHUTH, OT MacChl TIpy3a
1 )KECTKOCTH MPY>KUHBI. 3MepeHne yckopeHus CBOOOTHOTO
najieHus

9.8 du3nyecKrue SBICHUS B MPUPOJEC: BOCIPHUITHE 3BYKOB
KUBOTHBIMHM,  3€MJIETPSICEHHE, CEHCMUYECKHUE  BOJIHBI,
IlyHaMH, 3XO

9.9 TexHuueckue  yCTpOMCTBA:  3XOJIOT,  MCHOJIb30BaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

10.1 DJIEKTPOMAarHuTHOE T0JIe.  DJIEKTPOMArHUTHBIC  BOJIHBI.
CBoiiCTBa JIEKTPOMATHUTHBIX BOJTH

10.2 [ITkaya 371€KTpPOMarHuTHBIX BOJIH

10.3 OnekTpoMarHuTtHasg npupona cera. CKOpocTh  cBeTa.
BousiHOBBIE CBOMCTBa CBETA

10.4 [IpakTryeckue paboThI:
N3ydeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBIO
MOOHIIBHOTO TenedoHa

10.5 dusndeckue SBJICHUS B IPUPOJIC: OMOJIOTHYECKOE JICHCTBHE

BUJUMOTO,  yJIbTPapuOJETOBOTO U  PEHTTEHOBCKOTO
W3IIy4CHUN
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10.6 Texuuueckue YCTPOMCTRBA: UCIIOJIb30BaHUE
ANIEKTPOMArHUTHBIX BOJIH JI1 COTOBOM CBSI3H
11 CBETOBGBIE ABJIEHUA
11.1 JIydyeBas mozaenb cBeta. MicTouHukM cBeTa
11.2 [IpsamonHENHOE PaCIPOCTPAHEHNE CBETA
11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKk0H OTpaxKEHUs CBETa
11.4 [Ipenomiienne cBera. 3akoH mpenomiieHus cBera. [lomHoe
BHYTPEHHEE OTPaXKEHUE CBETA
11.5 JIunza. Xon nydeil B TuH3eE
11.6 OnTtuyeckas  cuctemMa  (Qoroammapara,  MHKPOCKOMa
U TEJIECKOIA
11.7 ['na3 KaK ONTUYECKAS cHUCTEMA. bmm3opykocts
Y JAJIbHO30PKOCTh
11.8 Paznoxxenue 6enoro ceera B crekTp. OnbiThl HblOTOHA.
CnoxeHune CrieKTpalabHbIX LIBETOB. Jlucnepcus cBera
11.9 [IpakTrdeckue paboThI:
HccnenoBanre 3aBUCMMOCTH YIJIa OTPa)KEHHSI CBETOBOTO
Jy4da OT yTJia MaJICHHUS.
W3yyeHue  XapakTepUCTHUK  M300pa)keHUs  NpeIMeTa
B IJIOCKOM 3€pKaJe.
HccnenoBanrie 3aBUCUMOCTH yIJia TPEJIOMIICHHS] CBETOBOTO
Jy4da OT yriia MaJeHHs Ha TPAHMIIE «BO3IYyX — CTEKIIO».
[TonyueHnne n300pakeHU C MOMOIIBIO COOUPAFOIIECH JIMH3HI.
Omnpenenenrue GOKYCHOTO PACCTOSHUSI U ONTHYCCKON CHIIBI
cobuparomien JTUH3bI.
OMnBITHI IO Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.
OnpITel TO BOCHOPUSATHIO I1BETA MPEAMETOB IIPU HUX
HAOJFIOICHUH Yepe3 IBETOBBIC (DUITBTPHI
11.10 dusnyeckue sBIeHUs B mpupo/ie: 3atMeHus ComnHia u JIyHsl,
I[BETa TeJ, ONITUYECKHE SBJIICHUS B aTMocdepe (1iBeT Heba,
pedpaxiusi, pagyra, MUPax)
11.11 TexHudeckue yCcTpoWCTBa: OYKH, MEPHUCKOI, (hoToammapar,
ONTUYECKUE CBETOBOBI
12 KBAHTOBBGIE ABJIEHUA
12.1 OmnbiTel Pezepdopaa u mnanerapHasi Mmojiesib aromMa. Mojaenb
aroma bopa
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12.2 HNcnyckaHue # TMOIJIOIIEHUWE CBeTa aToMoMm. KBaHTHI.
JInHenyaTeie CIEKTPhI

12.3 PagnoaktuBHOCTE. Anb(a-, 6eTa- U raMMa-u3TydeHuUs

12.4 Crpoenue atoMHoro siapa. HyknoHHas moaenb aTOMHOIO
sapa. M3oronsl

12.5 PagnoaktuBHbie npeBpamenus. llepmon momypacmana
aTOMHBIX SIIEP

12.6 SAnepHple peakuMHd. 3aKOHBI COXPAHEHHS  3apsIOBOrO
Y MacCOBOT'O YHCEN

12.7 OHeprus cBsi3u aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU

12.8 Peakuuu cunte3a u aenenus saep. VICTOUHHKU 3HEPIHH
ConHua u 38€31

12.9 Slnepnas sHepreTuka. /JleicTBre pauOaKTUBHBIX U3JTyYEHUN
Ha KUBbIE OPTaHU3MBI

12.10 [IpakTuueckue paboOTHI:
HaGmionenue  CIUIOMIHBIX M JIMHEMYaThIX  CHEKTPOB
U3ITy4YEHUS.
HccnenoBanue TpEeKOB: HM3MEPEHHE DSHEPIHMHM  YaCTHIIBI
0 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
H3mepenne paanoakTUBHOTO oHA

12.11 @usznyeckue  SABJICHUSA B NPUPOAE:  E€CTECTBEHHBIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKUE Jy4Yd, PaJHMOAKTUBHOE
U3JIy4EHUE IPUPOIAHBIX MUHEPAJIOB, NENCTBUE
PaaOaKTUBHBIX U3ITyYEHUN HA OPTAHU3M YEJIOBEKa

12.12 TexHu4eckre yCTpoiCcTBa: CIEKTPOCKOI, HHIANBUIYaTbHbBIN

03UMETp, kKamepa Bunbscona
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NEPEYEHB (KOJAUPUKATOP) PACIIPEJEJTEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT' O
OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB COJEPKAHUSI 110 ®U3UKE

JlJiss poBeICHUST OCHOBHOTO TOCYJApPCTBEHHOTO JK3aMeHa Mo (u3uke (mamee —
OI'D mno dusuke) ucnonb3zyercs nepeueHb (Koau(puKaTop) NpoBepseMbIX TPeOOBaHUIMA
K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOTPaMMBbl OCHOBHOTO OOIIETro
00pa30BaHMs U AJIEMEHTOB COJICPIKaHUSI.

IIposepsiembie Ha OI'D no pusuke TpedOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOoBaHUs

[TpoBepsieMbie TpeOOBaHMS K IPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHsI OCBOCHUSI OCHOBHO# 00pa30BaTeIbHOMN MPOrpaMMbI
OCHOBHOTO 00111eT0 00pa3zoBanus Ha ocHoBe DI'OC

1

[Tonnmanue ponau GU3NKK B HAYYHON KapTUHE MUPAa;
c(hOpMUPOBAHHOCTH OA30BBIX MPEACTABICHUIN O 3aKOHOMEPHOU CBSI3H
Y TTI03HABAEMOCTH SIBJICHUH TTPUPOJIBI, O POJIH SIKCTICPUMEHTA B (DU3UKE,
0 CUCTEMOO0Opa3yrolieil posin GU3KMKK B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTH, 00 IBOIIOIUHN (PU3NYECKUX 3HAHUHN U UX POJIU
B LEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHpPA, O BKJIAAE
POCCUICKUX U 3apyO€KHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUU

3HaHUA O BUAAX MaTepuu (BEUIECTBO U IOJIE), O ABM)KEHHUU KaK
CHoco0e CyI1eCTBOBAHUS MATEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEILIECTBA, O (PU3MUYECKOIN CYIIHOCTH SIBJICHUM HPUPOJIBI
(MEXaHUYECKUX, TEMJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX );
YMEHUE PA3IM4aTh SIBJICHUS I10 OIIMCAHUIO UX XaPAKTEPHBIX CBOKCTB
U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE
SBJICHUE;

YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUIM
B OKDPYXAalollleM MHUpE, BBIACISA HUX CYIIECTBEHHBIE CBOWCTBA
(Mpu3HaKH)

Brnanenue ocHOBaMM MOHSTUMHOTO ammapara ¥ CHUMBOJIMYECKOTO
s3bIKa (PU3UKHU U UCIIOJIb30BAHUE UX VIS pellieHrs y4eOHbIX 3a/a4;
YMEHHE XapakTepU30BaTh CBOWCTBA TeN, (PU3NYCCKUE SIBIICHUS
U TPOIECChl, UCHONB3YyS (yHIAMEHTAIbHBIE M OMIIUPUICCKHUEC
3aKOHBI
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YMeHue onuchiBaTh HN3YUYCHHEIC CBOMCTBA T€JI U (1)I/ISI/I‘ICCKI/IC SABJICHUA,
HCIIOJIB3YA (I)I/IBI/I"ICCKI/IG BCJINYHMHBI

Brnanenne oOcCHOBaMHM METOAOB HAYYHOTO TIO3HAHHUS C YYETOM
coOroieHHsI TpaBuil 6€30MacHOTO TPyAa:

HaOmoneHne  (QU3MYECKUX SBJICHUH: YMEHHE CaMOCTOSTEIBHO
coOMpaTh DJKCIEPUMEHTAIBHYI0 YCTAaHOBKY W3 JaHHOTO Habopa
000pyI0BaHUS IO UHCTPYKIIMH, OTIMUCHIBATH X0/ OIBITA U 3aITUCHIBATH
ero pe3yJbTaThl, (POPMYIUPOBATH BBIBOJIBL;

NPOBE/ICHUE MPSIMBIX K KOCBEHHBIX H3MEPEHHUN (PU3NICCKUX BEITHUUH:
yMEHHE TUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSITENIFHO cOoOupaTh
OKCIIEPHUMEHTAJIbHYI0 ~ yYCTAaHOBKY TI0 HMHCTPYKIIWH, BBIYUCIIATH
3HAYCHUE BEJIIMYMHBI M AHAIM3UPOBATH TOJIYYCHHBIC PE3yJIbTAThI
C Y4€TOM 3aJJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPECHUM;
NPOBEJICHHE HECIOKHBIX  DKCIIEPHUMEHTAJBHBIX  HCCIICAOBAHU;
CaMOCTOSITEILHO ~ COOMpaTh  DKCICPUMEHTAJIBHYI0  YCTAaHOBKY
YW TMPOBOAMWTH WCCICIOBAaHHE TI0 HWHCTPYKIUH, TPEIACTABIATH
NOJyYCHHBIE 3aBHCHUMOCTU (DM3NYECKHX BEJIWYMH B BHJE TaOJIHIL
U TpaduKOB, YYHTHIBATH IMOTPEIIHOCTH, [IENIaTh BBIBOJBI IIO
pe3yJbTaTaM HCCIeI0BaHHS

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MUECKMX  MOjeneil
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, MOJAEIN CTPOEHUS
ra3oB, XUAKOCTEM M TBEPABIX TeEJ, IUIAHETapHAas MOJENIb aroMa,
HYKJIOHHAs MOJENIb aTOMHOIO Sapa) M YyMEHUE MPUMEHSITh HUX
U1 00bsACHEHUST (PU3UUYECKUX MPOILIECCOB

YMeHue oObiICHATh (PU3MYECKHe MPOILIECChl U CBOWCTBA Tell, B TOM
YUClI€ M B KOHTEKCTE CHUTyalUud MPaKTHUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YACTHOCTHU, BBIABIISITH MPUUMHHO-CIEICTBEHHBIE CBS3U
U CTPOUTH OOBSCHEHHE C OTIOPOM Ha U3YUYEHHBIE CBOMCTBA (PU3NYECKUX
ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemarh pacyeTHble 3amaud (Ha 0Oaze 2-3 ypaBHEHHI),
UCIIONIb3Ysl 3aKOHBI M (OpMyJbl, CBA3BIBaIOIIME (HU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMCHIBAaTh KPATKOE YCJIOBHE 3ajayHu,
BBISIBJISITh HEJIOCTAIOLIUE JaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIbI,
HEOOXOJMMbIE JJIsl €€ PEIICHUs, UCTIOIb30BaTh CIIPABOYHbIC JaHHbBIE,
IPOBOAUTH PAcCUYeThl M OLICHUBATh PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NYECKON BEIMYMHBI, YMEHUE ONPEACNSITh PA3MEPHOCTh
(bu3nyECKOi BENMNYNHBI, MOTYYCHHON IPU PEIICHUH 3aa9u

YMeHHe XapakTepu3oBaTb NPHUHLOMIBI  JEUCTBHS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NMPUOOPOB, U MPOMBIILICHHBIX
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TEXHOJIOTUYECKUX IPOLIECCOB MO0 MX OMUCAHUIO, UCTOJIb3Yys 3HAHUS
0 CBOHMCTBax ()M3MUECKHUX SBICHUA U HEOOXOAMMBIE (PU3NUYECKUE
3aKOHOMEPHOCTH

10

YMeHue  uCHoip30BaTh 3HAHMS O  (PU3MYECKUX  SIBICHUAX
B TOBCEIHEBHOW KU3HU Juid  oOecrieueHus: 0e30MacHOCTH
npu oOpalleHud ¢ OBITOBBIMH MpUOOpaMH U TEXHUYECKUMHU
YCTPOHCTBAMH, COXPAaHEHHUS 3I0pPOBbS U  COONIIOJEHHUS HOPM
IKOJIOTUYECKOTO TOBEACHUS B OKpYKAIOLIEH cpeae; MOHMMaHUE
HEOOXOJMMOCTH MPUMEHEHUS TOCTKEHUM (U3UKH U TEXHOJOTHIl
U1l PAlMOHAIBHOTO MPUPOIOTIOIH30BAHUS

11

OnweiT TOWCKa, TpeoOpa3oBaHUsT W TPEACTABICHHS WHOOpPMAIUU
(GU3UYECKOr0 COJCP)KaHHUS C HCIOJb30BaHUEM HWH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH;

YMEHHE OIICHHBATh JOCTOBEPHOCTh ITOJIYYCHHOH WH(GOpMAaIUN
HAa OCHOBE UMEIOIIUXCS 3HAHUHM U TOMOJHUTEILHBIX HCTOUYHUKOB;
YMEHHUE UCIIOJIB30BaTh TIPH BBHITOTHCHUH YICOHBIX 3aJaHU HAy9IHO-
MOMYJISIPHYIO JTUTEPaTypy (HU3UUICCKOTO COJCPIKaHMS, CIIPABOYHBIC
MaTepHabl, pecypchl cetu uTepHeT;

BIaJicCHUE 0a30BBIMH HaBbIKAMH TIPEeOOpa3oBaHUs HHGOPMAIHH
U3 OJHOW 3HAKOBOM CHCTEMBI B JpPYI'YIH0; YMEHHE CO3]1aBaTh
COOCTBEHHBIC THCHMEHHBIE K YCTHBIE COOOIICHHWS Ha OCHOBE
nH(OpPMAIUU U3 HECKOJbKUX HCTOYHHKOB

IlepeyeHb 3JIeMEHTOB COAepKaHNs, NpoBepsieMbIX HA OI'J mo ¢pusuke

Kon

[IpoBepsieMblil SJIEMEHT COACPIKAHUS

1

MEXAHNWYECKHUE ABJIEHUA

1.1

MexaHndeckoe JBHKXCHUC. MaTCpI/IaHBHa}I touka. Cucrema OTCUETa.
OTHOCHUTEIBLHOCTD JABHXKCHUA

1.2

PaBHOMeEpHOE 1 HEpaBHOMEpHOE JiBH>KeHHE. CpenHsas ckopocTs. Dopmyna
JUTSL BBIYMCIIEHUS CPETHEN CKOPOCTH:

S

t

V=

1.3

PaBHOMEpHOE PSIMOTMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHU B CJIy4yae PABHOMEPHOTO MPSAMOJIMHEUHOTO JBUKEHHUS:

x(t) = Xo + vt
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['paduky 3aBUCUMOCTH OT BPEMEHM JJI MPOEKIMH CKOPOCTH, MPOEKUIUU
NepeMENICHHs, MYTH, KOOPAHMHATHI IPU PaBHOMEPHOM MPSIMOJMHEWHOM
JBUKEHUU

1.4

3aBUCHUMOCTbD KOOpAWHATEI TCJIa OT BPECMCHH B ClIydac paBHOYCKOPCHHOI'O
Hp}IMOHHHeﬁHOFO JABUKCHMUA:

t2
x(t)=x,+v,t+a,- 5

@opMyIibl AJ11 MPOEKLUUU [TEPEMENIEHUS, TPOEKIIMH CKOPOCTH U MPOEKIIUH
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKECHHMU:

t2
s (t)=v,, -t+ax-;,

v.()=v,, +a,-t,

ax(t) = const,

V2x2 — le2 = 2axSx.

['padviku 3aBUCHMOCTH OT BPEMEHU ISl MPOEKLIUU YCKOPEHUs, MPOCKIINH
CKOPOCTH, IMPOEKLUHUH MEPEMENIEHUS, KOOPAUHATHI IIPU PAaBHOYCKOPEHHOM
NPSMOJIMHEWHOM JIBUKEHUU

1.5

CBoboaHoe nanenne. opMysibl, ONMUCHIBAIOIINE CBOOOHOE TaJICHUE Tea
10 BEPTUKAJIU (JIBUKEHUE T€JIa BHU3 WU BBEPX OTHOCUTEIILHO TOBEPXHOCTH
3emmn). ['paduku 3aBUCUMOCTH OT BpPEMEHH JIsi MPOCKIUU YCKOPCHUS,
MPOEKIIMM CKOPOCTH M KOOPAMHATHI MPH CBOOOJHOM IIaJICHUH Teja
10 BEpTUKAIU

1.6

CKOpOCTh paBHOMEPHOTO JIBMIKEHHUS Tella 10 OKPY)KHOCTH. HarmpaBienue
CKOPOCTH.

dopMya 71 BEIYUCICHUS CKOPOCTH Yepe3 PaJNyC OKPYKHOCTH M TIEPUO/
oOpareHus:

_2mR
—

1%

LlenTpocTpeMutensHoe yckopeHue. HanpasieHue HeHTpOCTPEMUTEIBHOTO
yckopenusi. Dopmyna A BBIYUCICHUS YCKOPEHUS:

dopmyna, CBA3BIBAIOIIASA IEPUO U YACTOTY OOPALLICHHS:
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1
v=_
T
1.7 Macca. I1notHocTh BemectBa. @opmyiia 11 BBIYMCICHUS ITIOTHOCTH:
m
pP=—
v
1.8 Cuta — BektopHas pusnueckas BenuunHa. ClioxkeHue Cuil
1.9 SAsnenue unepunu. [lepsoiii 3akon HetoToHa
1.10 | Bropoii 3akoH HeroToHa:
F=m-a.
CoHanpaBlIeHHOCTh  BEKTOpa YCKOPEHHsS Tella U BEKTOpa  CHJIbI,
JNIEUCTBYIOIIEH HA TEJIO
1.11 | BzaumopgeiictBue Ten. Tpetuii 3akoH HeloToHa:
F 1 = F
1.12 | Tpenue nMokos U TpEHUE CKOJIbKEeHUs. DopMyIa i BBIYUCICHUS MOTYJIS
CUJIbI TPEHHS CKOJIbKEHUS:
F,=pu-N
1.13 | Jlepopmanums Tena. Yupyrue u Heynpyrue aehopManuu. 3aKOH YIPYyTrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOE TATOTEHHE. 3AKOH BCEMUPHOTI'O TSTOTCHHMSL:
F=c."" "™
R
Cuna TsxecTd. Y CKOpEeHHE CBOOOIHOTO MaIeHHS.
dopmyna 11 BEIUMCICHUSI CUITBI TSYKECTH BOJIM3U MOBEPXHOCTH 3EMIIH:
F =mg.
JBwxenne tutaHer BOkpyr Connua. IlepBas KocMuYeckass CKOpPOCTb.
HesecomocTs u nieperpysku
1.15 | Ummynbe Tena — BeKTOpHas PU3nyeckasi BETUUHMHA.

p=mv

MMITynbsC cUCTEMBI TeIl.
N3menenune nmnyibsca. IMmysibe cuitbt
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1.16

3akoH COXpaHCHUA UMITYJIbCA JJIs BaMKHYTOﬁ CHUCTEMBI TCII:

p=mv,Fm,v, =const.

PeaktnBHOE nBUXeHNE

1.17

Mexanuueckast padota. @opMyiia i BBIYUCIEHUS PaOOThI CUIIBL:

A = Fscosa.

Mexannyeckass MOIITHOCTD:

=2

t

1.18

Kunernueckas u MMOTCHIMWAJIbHAA DHCPTHA.
cDOpMYJIa JJIs1 BBIYMCIICHUA KHHETUYECKOMN 9HCPIruu:

Teopema 0 KHHETUYECKOM SHEPTUH.

CDopMyna JJIA BBIYMCIICHUA HOTCHHH&HBHOﬁ 9HCPI'uu TCJIa, MMOAHATOIrO HAA

3eMJiei:;

E, = mgh

1.19

MexaHuueckas OHCPIUA:

E=E,+E,.

3aKOH COXpaHEHUs MeXaHudeckol sHeprun. Popmyna Uil 3aKOHA

COXpaHCHHA MEXaHUYECKOU OHCPIruu B OTCYTCTBHUEC CUJI TPCHUA!

E = const.

IIpeBpalienre MEXaHMYECKOM YJHEPTUN ITPU HATTUYUU CUJIBI TPEHHUS

1.20

[TpocThie MexaHU3MBbI. «30JI0TOE MPABUIIO» MEXAHUKH.
Proruar. MoMeHT CHUIIBI:

M =Fl.

VY ciioBuE paBHOBECHS phlUara:

M1+M2+...:O.

[ToaBM>KHBIA 1 HEMOABMKHBIA OJIOKH.

II0JIC3HAs

KIIJI npoCThIX MEXaHU3MOB, '~

3aTpayCHHas
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1.21 JlaBieHue TBEpAOTO Tena.
dopmynia 1 BBIYUCIEHUS JaBJICHUS TBEPAOTO Tea:
F
p=—.
S
JlaBnenue raza. AtmocepHoe TaBieHHE.
I'mapocratnyeckoe AaBIECHUE BHYTPH KHUJIKOCTH.
@opmyJia 1 BBIYUCIEHUS JABJICHUS BHYTPU KUIKOCTHU:
P =Pgh+ P
1.22 | 3akon [Tackans. ['mapaBindeckuii mpecc
1.23 3akoH Apxumena. Popmyna g ONPEACICHUS BBITAJIKUBAIOIICH CHUIIBI,
JEUCTBYIOLIEN Ha TEJO, IIOrPYKEHHOE B )KUIKOCTh UM Ta3:
FA X ng
p.
VYcnoBue nnaBanus tena. [InaBanue cy10B M BO3yXOIUIaBaHUE
1.24 | Mexannueckue KoneOaHus. AMIUIMTYAa, MEPUOJ] W YacTOTa KOJICOAHHIA.
1
dopMya, CBSI3bIBAIOIIAsl YACTOTY U IEPUOJ Koebanuii: V= _
T
1.25 | MaremMaTtudueckuii M MNPYKUHHBIM MasTHUKA. [IpeBpamieHue sHepruu
MIpH KOJIEOATETHHOM JIBH)KCHHUH
1.26 | 3aTyxaroniue konebanus. BeinyxaeHHble kosie0anus. Pezonanc
1.27 | Mexanuueckue BoJIHBI. [IpomosbHBIE M TTONIEpEUHbIEC BOJIHBI. J[JIMHA BOJTHBI
U CKOPOCTb PACIpPOCTPAHEHUS BOJIHBI:
A=v-T
1.28 | 3Byk. ' poMKOCTh 1 BbICOTA 3ByKa. OTpak€HHUE 3BYKOBOW BOJIHBI HA TPAHULIE
nByx cpen. Hdpa3Byk 1 yIbTpa3ByK
1.29 | [IpakTuyeckue pabOThI

W3mepenue cpeHeil IIIOTHOCTH BEIECTBA; apXHUMEIOBOM CHIIBI; KECTKOCTH
OPYKHHBI; KO3 (QHUIIMEHTa TPEHHS CKOJIBKEHUS; pAOOTHI CHIIbI TPEHUS, CHIIBI
YIPYTOCTH; CPEIHEH CKOPOCTH ABMKCHHS OpyCcKa 110 HAKJIOHHOM ITOCKOCTH;
YCKOpeHHUs: Opycka NMpW JBIKEHUU 110 HAKIOHHOW IUIOCKOCTH, YacTOTHI
U Iepruojaa KojeOaHui MaTeMaTHYeCKOro MasTHUKA, YacTOThI M IEpPHOja
KojieOaHUH TPY)KMHHOTO MasTHHKA; MOMEHTa CHJIbI, JEHCTBYIOIIETO
Ha pblyar; pabOThl CHJIBI YINPYrOCTH IPHU IOABEME Ipy3a C ITOMOIIBIO
HETOJBUKHOIO OJIOKa; pabOThl CHUJIBI YINPYroCTH IPH IOAbEME Ipy3a
C IOMOIIBIO MOABUKHOI'O OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHJIBI OT 00heMa IMOTPYKEHHON
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YacTH T€Ja U OT IUIOTHOCTH KUJKOCTH; HE3aBHCHUMOCTH BBITAJIIKMBAIOILIEH
CWJIBI OT Macchl Teja; CWJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOIO
IAaBJIEHUS W OT poAa MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOILEH
B IIPY’KHHE, OT CTENEHH AeopMalliy NPy KUHbI; YCKOPEHHs OpycKa OT yria
HAaKJIOHAa HaIpaBJAOLIEH; mepuoja (YacToTbl) KOJEOAHWH HUTAHOTO
MasiTHUKa OT JJIMHBI HUTH; TEpUOAa KOieOaHUl MPYXKUHHOTO MasTHUKA
OT Macchl I'py3a M KECTKOCTU NPYKUHBI; UCCIETOBAHUE HE3aBHUCHUMOCTH
nepuoja KojiebaHuii HUTSHOTO MasgTHUKA OT MacChl rpy3a.

[IpoBepka ycia0BHUsl paBHOBECHSI pblyara

1.30

@u3nyecKne SABJICHUS B IPUPOAE: NPUMEPHI IBWKEHHUSA C PA3IUYHBIMHU
CKOPOCTSMM B JKMBOM M HEXKUBOM IPUPOAE, IEHCTBHE CHJIbI TPEHUS
B MIPUPOJE M TEXHUKE, MPUIUBBI U OTJIUBBI, ABMKEHUE TUIaHeT COTHEUHOU
CUCTEMBI, PEAaKTUBHOE JBW)XKCHUE >XUBBIX OPraHU3MOB, pblYard B TEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOT0 1aBJICHUS HA )KUBOI OpraHu3M, IJIaBaHNE
pbIO, BOCHpPUATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHHE, CEMCMHYECKUe
BOJIHBI, I[lyHAMH, 3XO

1.31

TexHUYeCKUEe YCTPONCTBA: CIUIOMETp, AATUYUKH IOJIOKCHHUS, PACCTOSHUS
M YCKOPEHUS, JTUHAMOMETpP, MOIIIUITHUKHN, PAKEThl, pblUar, MOBHUKHBIM
M HETOJBIMKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTh, MPOCTBIE MEXaHU3MBI
B OBITy, cooOOmamImuecss COCyAbl, YCTPOWCTBO  BOJONPOBOJA,
THIPABIUYECKUN Tpecc, MaHOMEeTp, 0apoMeTp, BhICOTOMEp, MOPIIHEBOM
HAcCOC, apeoMeTp, OJXOJOT, WCIOJb30BaHUE YIbTPa3ByKa B OBITY
U TEXHUKE

TEITUVIOBBIE ABJIEHMA

2.1

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS
BellecTBa. Mojenu TBEpAOro, XHJAKOIrO M Tra3000pa3HOr0 COCTOSTHUM
BeniecTBa. Kpucramnuueckue u amopdusie Tena

2.2

JBuwkenne 4yactuil BeniectBa. CBsA3b CKOPOCTHM  JIBMXKEHUS YaCTHIL
¢ Temneparypoii. bpoynosckoe nBuxenue, 1uddy3us

23

CMmauuBanue u KallMJJIAPHBIC SABJICHHA

24

TeruioBoe pacliupeHue U CKaTue

2.5

TernoBoe PaBHOBECHC

2.6

BuyTpennss sHeprus. Pabota u temsonepenaya Kak ciocoObl M3MEHEHUS
BHYTPEHHEN YHEPTUU

2.7

BI/II[BI TCILIONCPCaAaun: TCIUIOIIPOBOJHOCTb, KOHBCKIUA, U3JTYYCHHC

2.8

HarpeBanne wu oxnaxaenue tein. KommuecTBO TemIoTel. Y aenbHas
TEILUIOEMKOCTD:
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Q = Cl’l’l(tz — tl)
29 3aK0OH COXpaHEHMs SHEPTUH B TEIUIOBBIX IMTpolieccax. Y paBHEHHUE TEILIOBOTO
Oananca:
Q1 + Qz +..=0
2.10 | Wcnapenue u xoHaeHcauus. M3ameHneHre BHYTpEHHEN SHEPTUM B MPOLIECCE
UcnapeHusi M KoHjaeHcauuu. KureHue >KUAKOCTH. YJielnbHas TemioTa
napooOpa3oBaHus:
1=2
m
2.11 BrnaxuocTts Bo3ayxa
2.12 |IInaBneHne W KpucTauM3alus. VI3MeHeHHWe BHYTPEHHEH DHEPruu
MpU TJIABJICHUH U KPUCTAJUIU3ALMU. Y IeJIbHAs TENJI0Ta IMIaBICHUS:
=2
m
2.13 | BHyTpeHHssl 3HEprus CropaHusi TOIUIMBA. YJeiabHas TEIJI0Ta CrOpaHHs
TOTINBA:
qg=_—
m
2.14 | [Ipunnunsl paboTtsl TeraoBbix ABuratenaei. KI1J] TernmoBoro apurarens
2.15 | I[IpakTuueckue paboOThI
N3mepenue  yaenbHOW  TEIIOEMKOCTH  METAIMYECKOro  IUJIMHIPA;
KOJIMYECTBA TEIUIOThI, MOJIYYEHHOTO BOJOM KOMHATHOM TeMIEepaTyphbl
(UKCUPOBAHHONW MAaccChl, B KOTOPYIO ONYILIEH HarpeTbld IWIMHJID;
KOJINYECTBA TEIJIOThI, OTJTAHHOTO HATPETHIM IIUIUHIPOM, TTOCJIE OMYCKaHUS
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIILHON BJIAXXHOCTH BO3YyXa;
YAEIBbHOM TEIJIOTHI IJIABJICHHUS JIbJIA.
Uccnenoanre n3MeHeHUs TeMIepaTypbl BOJbI MPU PAa3IUYHBIX YCIOBUSX;
SBJICHHSI TETUIOOOMEHA TPHW CMEIIMBAaHUU XOJOJHOW W TOPSYCH BOJIBI,
MPOIIECCa UCTIAPEHHUS
2.16 | duzuyeckue SABICHUS B  TNPUPOJAE: TMOBEPXHOCTHOE  HATSKEHUE
U KalWUISIpHBIE SIBJICHUS B MPUPOJIC, KPUCTAUIBI B MPUPOJIE, UITyUYCHUE
Connia, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa30oBaHUE POCHI,
TymMaHa, UHesl, CHera
2.17 | Texnuyeckue YCTpPOWCTBA:  KaNWUISPbl, MPUMEPbl  UCIOJb30BaHUS

KPUCTAIJIOB, UJKOCTHBIA TEPMOMETp, IATYUK TEMIEpPATyphbl, TEPMOC,
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CUCTEMA OTOIJIEHUSI JJOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOuHa,
JIBUTATENIb BHYTPEHHErO CrOPaHUs

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

SHCKTpI/ISaHI/I}I TCII. I[Ba BH/Ja SJICKTPUUCCKUX 3apsA10B

32

B3auMopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3

3akoH COXPaHCHHUA SJICKTPHUICCKOI'O 3apsaa

3.4

DnekTpuueckoe noJie. HanpskeHHOCTh 3ieKkTpuueckoro notid. [Ipunnun
CYyHEPHO3ULINU JIEKTPUUECKUX TOJIeH (HAa KaueCTBEHHOM YPOBHE)

3.5

Hocutenu »snextpuyeckux 3apsiioB. JlelicTBUE BIEKTPUYECKOTO MO
Ha 3JIeKTpuuecKue 3apsiiabl. [[pOBOAHUKY U TUAIIEKTPUKH

3.6

[TocTosIHHBIN 3M€KTpUYeCKUid TOK. JleMcTBUS 3ieKTpudeckoro Toka. Cuia
Toka. Hanpsixenue.

=1

3.7

SHCKTPH‘{CCKOC COIIPOTUBJICHUC. Y nenpHOE QJIICKTPHUUYCCKOC COIIPOTHUBJICHUC!

gt
S

3.8

3akoH Oma JJ1s y4acTKa 3JIEKTPUYECKOM 1IETH:

3.9

[locnenoBaTrenbHOE COCAUHEHUE ITPOBOAHHKOB!

11 :IQ;U:Ul +U2;R:R1 +R2.
HapannenLHoe COCAMHCHUC ITPOBOJHUKOB PABHOT'O COITPOTUBJICHH:

R
U=U;I=1+1;R="",
1 2 1 2 2

CmMelianHbie COCAUMHCHUSA IIPOBOJHUKOB

3.10

Pabora n MOIIHOCTD DJICKTPHUYCCKOI'O TOKA.

A=U-1-;P=U-"1I

3.11

3akoH J[>xoyins-JleHna:

Q:IZ.R.t
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3.12 | OnbiT Dpcrena. MarouTHoe 1oJi€ MpsIMOTO MPOBOJIHUKA C TOKOM. JIMHUM
MAarHUTHOW MHIYKIIUU

3.13 | MarHuTHOE 1OJIE MTOCTOSSHHOIO MAarHuTta. B3auMoJercTBUE MOCTOSHHBIX
MarHuTOB

3.14 | JleficTBME€ MarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM

3.15 | OnsiTel @apanes. SABieHue y1eKTpoMarHuTHOM nHAYKUMu. [IpaBuiio Jlenma

3.16 | IIpakTuueckue paboOTHI
N3mepeHre 3IEKTPUYECKOTO CONPOTHUBICHHUS PE3UCTOPA; MOUIHOCTH
AIEKTPUUECKOT0 TOKA; pabOThI ANEKTPUUECKOTO TOKA.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IMPOBOJHHUKE
(pe3ucTophl, Jammoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH CONPOTHUBICHUS OT JUIMHBI NPOBOJHHKA, IUIOIIAJAH €r0
MONEPEYHOT0 CEYEHUS U YAEIBHOTO COITPOTHUBIICHHUS.

[IpoBepka npasuia IS AIIEKTPUYECKOTO HaIpsOKEHUs
IpU TOCIEAOBATEIBHOM COEIMHEHUM IPOBOJHUKOB; IpaBWia JIsl CHJIbI
ANEKTPUYECKOr0 TOKAa NPH MapajuIeIbHOM COEAMHEHUH MPOBOJHUKOB
(pe3ucCTOpHI U JIAMITOYKA)

3.17 | ®uzuyeckue SIBJICHUS B MPUPOJIE: AIEKTPUUECKHUE SIBJICHUS B aTMocdepe,
AJIEKTPUYECTBO >KMBBIX OPraHM3MOB, MAarHUTHOE [0y 3eMiIH, Jpeid
MOJIFOCOB, POJb MArHUTHOTO TMOJS Ui JKM3HM Ha 3emiie, MOJISIpHOe
CUSTHUE

3.18 | TexHuyeckue yCTpOMCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETUMK DJIEKTPUYECKON SHEPIruM, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (npumepsr), AIEKTPUYECKUE
MIPEAOXPAHUTEIH, SJIEKTPOMArHUT, 3JEKTPOABUIATENb MOCTOSHHOTO TOKA,
rE€HepaTop MOCTOSHHOTO TOKa

3.19 | DnekTpoMaruuTHbie BOIHBI. [IIkana 3J1eKTpOMArHUTHBIX BOJIH

3.20 | JIyueBas Mmogenb cBeta. [IpsmMonuHeliHoe pacipoCTpaHEHUE CBETA

3.21 | 3akoH otpaxeHnus ceta. [lmockoe 3epkaiio

3.22 | IIpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | Jlucniepcus cBera

3.24 | JIunza. Xoxn jaydeid B jmH3e. POKYCHOE pAacCTOSHUE JHMH3BL. OnTuyeckas
CUJIa JIMH3BIL:

D=1/F
3.25 | I'na3 kak ontuueckas cucrema. OnTudeckue mpuodopbl
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3.26

[TpakTnueckue paboTsl

W3mepenne onTuyecKoi CHItbl cCOOMparoIien JTMH3bI; (POKYCHOTO paCcCTOSIHHS
coOuparomeld JUH3BI (IO CBONCTBY paBEHCTBAa pa3MEpPOB MpeAMETa
U u300pakeHUs, KOIJa NPEIMET pacloJio)KEH B JABOWHOM (QoKyce),
IOKa3aTelIsl MPEJIOMIIEHUS CTEKIIA.

HccnenoBanne CBOWCTBA M300paKEHUS, TOJYYEHHOTO C ITOMOIIBIO
coOuparoIel JUH3bl;, U3MEHEHUS (POKYCHOI'O PACCTOSIHUS JBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja MPEJOMIIEHHSI CBETOBOIO Jiy4ya OT yIJla MaJeHUs
Ha TPAHULIE «BO3yX — CTEKJIO»

3.27

dusnueckue sBieHUs B npupone: 3arMenus Connua u JIyHbl, 11BeTa Ted,
ONITUYECKUE ABJIEHUS B aTMoc]epe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28

TexHuueckue ycTpoicTBa: OYKH, MEPHUCKOMN, (OTOarmapar, ONTHYECKHUE
CBETOBO/IbI

KBAHTOBGIE ABJIEHUA

4.1

PaauoaktuBHOCTE. AJjb(a-, Oera-, ramMma-usiy4eHus. Peakiuu anbda-
u OeTa-pacraja

4.2

OneiTl Pezepdopna no paccesHuio anbda-dactuil. [lnanerapnas monens
aToMa

43

CocraB atomHOro0 sigpa. M3otonsl

4.4

Ilepuon nostypacnaia aTOMHBIX €D

4.5

}[,Z[CpHBIC pE€aKuum. 3aKOHBI COXpaHCHHUA 3apAaA0BOIr0 1 MaCCOBOT'O YHUCCII

4.6

dusuyeckue SBICHUS B MPUPOJIE: ECTECTBEHHBIH pPaJMOaKTUBHBIN (OH,
KOCMHYECKHE JIy4YM, PAJUOAKTUBHOE HM3JIy4€HUE NPUPOJIHBIX MHUHEPAJOB,
JEHCTBUE PaIMOAKTUBHBIX U3JIyYCHHUI HA OPTaHU3M YeJIOBEKa

4.7

TexHu4ecKue yCTPOWCTBA: CIEKTPOCKOI, WHIWBUIYAIBHBIA JTO3UMETP,
Kamepa BuibcoHa, siaepHas sHEpreTuKa
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