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OdenepanbHas paboyas mporpamma o ydeOHomy npenmety «Dusznka» (0a30BbIit
ypoBeHb) (mpeameTHas oOnacth «EcTecTBeHHO-HayuHble MpenMeThl») (manee
COOTBETCTBEHHO — Mporpamma mno gusnke, Gru3nka) BKIIOYAET NOSICHUTEIbHYIO 3aIHCKY,
cojiep>kaHre oOydeHUs, TUTaHUPYEMbIe Pe3yJIbTaThl OCBOCHUS MPOrpaMMBbI MO (Pu3nke,
TEMaTUYeCKOe TUIAHUPOBaHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs COCTaBJICHA
Ha OCHOBE MOJIOKCHUN M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUSI Ha 0a30BOM ypOBHE
OCHOBHOU 00Opa3zoBaTenbHON mporpammel, npeactaBieHHbIXx B ®T'OC OO0, a Takxke
¢ yu€toM denepaibHOi pabodei mporpaMMbl BociuTaHus U KoHIENIUY Mpeno1aBaHus
yueOHoro npeameta «Dusuka.

Copnepxkanue mporpaMMbl 1Mo (u3uMKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTCCTBEHHO-HAYYHOU IPAMOTHOCTH OOYYaIOIIUXCS U OPraHU3alldi0 U3Y4YeHUs (DU3UKU
Ha JIeATeILHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHoro mnpeaMera B peanusanuu TpeboBanuit ®I'OC OOO k mIaHUpyeMbIM
JUYHOCTHBIM W METAINPEeJIMETHBIM PE3yJIbTaTaM OOYYCHUS, a TaKKe MEKIPEIMECTHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHMsL.

[Iporpamma mo (u3uke ycTaHaBIMBAeT paclpeielieHne y4dyeOHOro marepuaia
no rogam oOydeHus (MO KiaccaMm), MpeasiaraeT MPUMEPHYIO MOCIeA0BATEIbHOCTh
U3y4YEeHHs] TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOIO COJEpKAHUSI U yuéTe
BO3PACTHBIX OCOOCHHOCTEH 00yJaronuxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C HETbI0 OKa3aHUS METOIUYECKON MOMOIIN
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4€OHOMY TIPEIMETY.

®uznka SABIAETCA CUCTEMOOOPA3YIONIUM JJIsi E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
NPEIMETOB, TTOCKOJIbKY (DM3MYecKre 3aKOHBI JEKAT B OCHOBE MPOIECCOB U SIBICHHIA,
M3y4aeMbIX XHMHEH, Ouoyiorueil, actpoHoMuei u ¢usmdeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT HauOoyiee SICHbIC
oOpasibl MPUMEHEHUS HAYYHOIO0 METOJa TO3HAHMs, TO €CTh CIoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onmna w3 THaBHBIX 3amad  (pu3nyeckoro oOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUHN €CTECTBEHHO-HAYYHOW IPAMOTHOCTH U MHTEpeca
K HayKe y 00y4arouuxcsi.

N3yuyenune ¢us3mkyn Ha 0a30BOM YypOBHE MPEAIOJAraeT OBIAJCHUE CIECAYIONUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTH:

HAyYHO OOBSICHSTH SIBJICHMUS,

OIICHWBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICTOBAHNS;

WHTEPIPETAPOBATh  JIaHHBIE W  HWCIIOJNB30BaTh HAyYHBIC JIOKA3aTEIbCTBA
JUTSI TIOTTyYEHUST BBIBOIOBY.
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Henu u3ydyeHus GU3MKM Ha ypOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs OMPEACIICHBI
B Konnenmum mnpenonaBanus ydeOHOro mpenmera «Pusnmka» B 00pa30BaTEIbHBIX
OpraHu3aLusaX Poccuiickon Denepauun, pealn3yIoIuX OCHOBHBIE
oOmeoOpazoBareiabHble  OPOrpaMMbl,  YTBEpKAEHHON  pemeHueMm  Komteruu
MunuctepctBa npocernieHus: Poccuiickoit @enepanuu (mporokod ot 3 nexadps 2019 .
Ne TIK-48H).

Henu usyuenus Gusuku:

npuoOpeTeHHEe WHTEpeca W CTPEeMJICHHsS OOYYarolMXCs K HAyYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJeé TO3HaHUA W (OPMHUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;

dopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa HW3YYCHHS OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopmMupoBaHue TPEACTaBICHUH O poinu (U3UKK AN Pa3BUTUA  JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayied mpodeccuoHamIbHOM
JESTeNLHOCTH, CBSI3aHHOW ¢ (DM3HMKOM, TIOJTOTOBKA K AaJIbHEHIIEMYy O0yUeHHIO B 3TOM
HarpaBJICHUH.

JlocT)XeHre 3TUX IIeNiel MporpaMMbl 1Mo (PU3WKE HA YPOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHus 00eCcieunBaeTCs PEHICHUEM CIIENYIONIUX 3a1a4:

NpUOOpETeHNE 3HAHWM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOOpeTeHHe YMEHUN ONUCHIBAaTH U OOBACHATH (DU3UYECKUE  SIBICHUS
C MCTIOJIb30BaHHEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUSI MPOCTEHITUX PAaCYETHBIX 3a7a4 C HCIIOJIb30BAHUEM
buznuecKkux MojieNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOJIOJaTh MPHUPOAHBIC SIBICHHS U BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHl U JKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOIb30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaIel GU3NIEeCKOro COACepKaHUs, BKIIOUYas
uHOPMAITMIO O COBPEMEHHBIX JOCTHKCHUSX (HU3UKH, aHAIU3 W KPUTHUUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO CO cdepamMu NpodEeCCHOHAIBHOM JCATEILHOCTH, CBSI3aHHBIMH
¢ (GU3MKON, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHIKCHUSIX
duznueckon HayKH.

Ha wusyudenne ¢usuku (0a30Bblii YpOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
obpazoBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 wacoB (2 waca B HeIelnw),
B 8 Kitacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEENIO).

[Ipennmaraemsrii B mporpamme mo Gu3HKe MepeueHb JJab0paTOPHBIX paOdOT U OIBITOB
HOCUT PEKOMEHAATENbHBI  XapakTep, VyYWTEdb JIeJlaeT BBHIOOp TPOBEACHUS
7a00OpaToOpHBIX pabOT W OMNBITOB € YYETOM HHIUBUAYAIbHBIX OCOOEHHOCTEMH
oOydJarommxcs, CIUCKa SKCIEPUMEHTANBHBIX 3aJaHWii, MpeiaraéMbplXx B paMKax
OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMEHa M0 (U3UKE.
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COIAEPKXAHUE OBYYEHUA
7 KJIACC
Pa3nen 1. ®u3nka u eé poJib B IO3HAHUHN OKPYKAKOIIEro MUpa
®usuka — Hayka O npupogne. SBimeHus npuponsl. DuU3UUYECKUE SABICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbLIE, 3BYKOBBIE.
duznyeckue BenuuuHbl. M3Mepenune Gpusndyeckux BeandrnH. Puznyeckue npudophl.
ITorpemHocTs U3MepeHut Mex1yHapoaHas cuctemMa eIuHULL
Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBII METO] TO3HAHUS: HaOII0JEHUE, TOCTAaHOBKA HaAYYHOT'0 BOIIPOCa,
BBIJIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHNE HA0II01aeMOr0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJICTICH.

Jlemoncmpayuu
MexaHnuyeckue, TEII0BbIe, IIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBIICHMUSI.
dusnyeckre NpuoOOPkI U MPOIIeaypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U IIU(PPOBBHIM
npuOopoMm.

JlabopamopHhvie pabomul u onvimol

OmnpeneneHre MeHbI ISICHNS ITKAIbl H3MEPUTEIBHOTO TIPUOOpa.

HN3mepenne paccTosTHUN.

N3mepenne 00bEMa KUAKOCTH B TBEPIOTO TEIA.

Omnpenenenre pa3MepoB MaIbIX Tell.

W3Mepenne TemrepaTypbl IPU TOMOIIH JKHIKOCTHOTO TEPMOMETpa M JaTYHKa
TeMIIepaTypBbI.

[IpoBeneHne MccieOBaHUS TI0 MTPOBEPKE TUIOTE3bI: JAIBHOCTH MOJETA MIAPUKA,
MYIIICHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pasnen 2. [lepBoHayajibHbIe CBeeHNsI 0 CTPOEHUM BellleCTBA

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BeuiecTa. CBsi3b CKOPOCTH JABUKEHHUS YAaCTHI] C TEMIIEPATypPOH.
bpoyHoBckoe aBmwkenne, nuddys3us. BzanmoneicTBrue 4acTHI] BelIeCTBA: IPUTHIKCHHEC
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHUE Ta30B, XXUIAKOCTEM M TBEPIBIX
(KkpucTaminueckux) Tell. B3auMoCBSI3b MEXIy CBOMCTBAaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX W WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenne 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nudpdysun.

HaGmronenne sBieHUN, OOBSICHSIONIUXCS TPUTSHKEHUEM WM OTTaJKUBAHUEM
YJaCTHII BEIIECTBA.
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JlabopamopHnvle pabomul u onvimol
OrneHka 1ruameTpa aToMa METOJIOM PSIAOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbIThI 1O HAOTIOJIEHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJIIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aNMO/IeiicTBHE TeJl

Mexannyeckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE IBUKEHHE. CKOPOCTb.
Cpennsig CKOpOCTh MPU HEPABHOMEPHOM JIBUKECHHUU. Pacu€T myTH U BpeMEHU JBUKEHUSL.

SBnenune nHepuuu. 3aKOH MHEPUUK. B3anMoaeiicTBUe TeN Kak MPpUYNHA U3MEHEHUS

CKOPOCTHM JIBMKEHHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [InoTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IUHUIIC O0BEMA BEIIECTBA.

Cuna kak XapakTepuCTHKA B3auMOJelcTBUs Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuibl ¢ HOMOINIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUA U cuiia TskecTu. Cuiia
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTts. CliokeHue Cuil, HapaBiICHHbBIX
no oaHoW mpsiMoi. PaBHopelcTByromasi cuil. Cuna TpeHusa. TpeHHE CKOJbXKEHUS U
TPEHUE MOKOA. TpeHne B NpUpOaEC U TEXHUKE.

Jlemoncmpayuu
HaGmoneHrne MexaHM4ecKoro JBUKEHUS Tea.
N3Mepenmne ckopocTy NPSIMOJIUHENHOTO IBUKEHUS.
HaGmronenue siBjeHUst HHEPITUH.
HaGmronenne namMeHeHus: CKOPOCTH ITPH B3aMMOJICHCTBUHU TE.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.
Ciio)xeHue cuj, HallpaBJICHHBIX 110 OJHOM MPAMOI.

Jlabopamopnvie pabomul u onvimol

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JBM>KEHUS (IIapyKa B )KUIKOCTH, MOJAEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHe CKOPOCTH CKOJbKEHUsI OpyCKa UK IIapyKa M0 HAKIOHHON
MJIOCKOCTH.

Onpenenenue IOTHOCTU TBEPAOTO TeNa.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (AedhOopMaIiy) MPY>KUHBI
OT MPUWIOKECHHOM CHJIBL.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEH U ra3oB

HaBnenue. CrnocoObl yMEHbBIIEHUSI W yBeIWYeHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTh JABJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenava naBnenust TBEPABIMU
TeJaMHu, JKUJIKOCTSIMU M Ta3zaMu. 3akoH Ilackans. IlHeBMaTHueckue MaIlIUHBI.
3aBUCUMOCTh JIaBJICHUS JKUJKOCTH OT TIAyOuHbl. [wapocraTuyeckuii mapamokc.
Coobmatouiuecst cocyapl. [ 'uapaBnnyeckie MeXaHU3MBbl.

Atmocepa 3emnm u armocdepHoe pgaBieHue. I[IpUuuuHBI CylIIECTBOBaHUS
Bo3nymHOM o060osoukn 3emud. Omnbir Toppuuennu. WM3mepenune armocdepHOro
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JaBjieHUs. 3aBUCUMOCTh aTMOC()EpPHOro JaBJIE€HUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpEeHUs: aTMOCHEPHOTrO TaBICHUS.

JlelicTBUE KUIAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeJIO. BhITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJICHUA T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromyecs COCy/ibl.

I'mppasinueckuii npecc.

[IposiBnenue aercTBUSI aTMOCPEPHOTO JTABJICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOrpY>KEHHOW YacTh Tejia U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue I1UIaBaHUs TeJN: IUIABAHUE WM TIOTPYKEHHE Tel B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TJIOTHOCTEMN TeJa U JKUJAKOCTH.

JlabopamopHhvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BojAe OT 00bEMa MOTPYKEHHOM
B >KMJIKOCTb YaCTH TeJia.

OnpenenieHue BBITATKUBAIONICH CHIIBI, JECUCTBYIOIIEH Ha TeENO, MOrPYKEHHOE
B JKMJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHJIBI, JCHCTBYIOIIEA HA TEJIO
B )KMJIKOCTH, OT MacCCHhI TeJia.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOIICH
Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHOU B KHUIKOCTh YACTH TeJIa M OT TUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA U OMNpPENCIICHUE €€
rPy30I0ABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTH. DHEpPrus

Mexanndeckasi pabora. MomHOCTb.

[IpocThie MexaHU3MBI: pbIvar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHS
peiuara. I[IpumMeHeHHe mpaBuiia paBHOBECUS pbluara K OJIOKY. «30JIOTOE MPABUIO»
mexaauku. KIIJ] mpocteix MexannusmoB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipespaiienne
OJIHOT'O BUJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[TprMeps MPOCTHIX MEXaHU3MOB.

Jlabopamophwvie pabomul u onvimol

Ompenenenne pabOTHI CHWIBI TPECHHWST TIpM  PABHOMEPHOM JBIDKCHHH Teja
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS pbluara.
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N3mepenune K1 HaKIOHHOM IIJIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPTUH.

8 KVIACC

Pa3nen 6. TenioBble siBJIeHUS

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIC MOJ0KECHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopgenun  TBEPAOro, JKHAKOTO W  Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHE CBOWCTB Ta30B, >KHAKOCTEH H
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanuJUISIpHBIE ABJIEHUs. TenaoBoe paciupeHue U coxaTue.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEW SHEPruu: Teruionepenayda u
coBeplieHue paboThl. Buael Temionepenaud: TEMJIOMPOBOIHOCTh, KOHBEKIIUS,
U3JIy4YEHHUE.

KoanuecTBO TemaoThl. YelibHAs TEMIOEMKOCTh BellecTBa. 1emIo00MEeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [IlmaBieHue W OTBEplEeBaHUE
KPUCTAJUTMYECKUX BEIECTB. YJeibHas Terora TmaBieHus. I[lapooOpa3oBanue u
koHneHcanus. HWcmapenuwe. Kumenwe. VYjaenpHas Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y ieJibHas TEIJIOTa CrOPAHUSL.

[Tpunnume! pabotsl TermnoBsix asurateneit KIIJ termoBoro asuratens. TeroBbie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHMs U MPEBPAICHUS SHEPTUH B TEIJIOBBIX MPOLIECCaX.

Ilemoncmpayuu
Ha6mroneHne 6poyHOBCKOTO JIBHIKCHUS.
Ha6monenne nuddysun.
HabGmonenne ssBineHui cMauyMBaHUS M KaTWJUIIPHBIX SIBJICHUM.
HabmroieHre TermioBoro pacmpeHus Ted.
WN3meHnenne naBiieHMs ra3a Ipd HM3MEHCHMH OO0BEMa W HArpeBaHUHM WU
OXJIAXKJICHHH.
IIpaBuia u3MepeHus: TeMIepaTyphl.
Buapr Temionepenaun.
OxJta’kIeHUE MPU COBEPIIICHUN PaOOTHI.
HarpeBanwe npu coBepiieHUN pabOThl BHSITHUMH CHIIAMH.
CpaBHEHME TEIUTOEMKOCTEN pa3INYHBIX BEUIECTB.
Habmronenne kuneHus.
HabnroaeHnue nmocTossHCTBa TEMITEpaTyPhl MPH TUIABICHUH.
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Mopenu TemIOBLIX ABUTATEIICH.

JlabopamopHnvle pabomul u onvimol

OmnbIT IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTKEHUSI.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.

OmnbITEI O HAOIIOCHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeTl.

Omnpenenenre naBaeHMs BO3ayXa B OaJJIOHE MITPHIIA.

OmnBITEL, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3/IyXa OT €ro oO0béMa u
HarpeBaHUs WIH OXJIaKICHHS.

[IpoBepka rUMOTE3bl JIMHEHHOW 3aBHCHMOCTH [UIMHBI CTOJIOMKA SKHIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.

Habmonenne n3sMeHeHnss BHYTPEHHEH YHEPTUH Tejla B pe3ysIbTaTe TeIUIonepe adn
M paOOTHI BHEITHUX CHIL.

HccrnenoBanne sSBJICHHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW W TOpsiuei
BO/IBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH TMpH TEII00OMEHe
C HarpeThIM METAJUIMYCCKUM IFITHHIPOM.

Omnpenenenne yaenbHOM TeMI0EMKOCTH BEIIECTBA.

HccrenoBanue mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOMN BIaXKHOCTH BO3AyXa.

Omnpenenenre yaenbHON TEIUIOTHI INIABICHUS JIBA.

Paznen 7. DiiekTpu4ecKue 1 MAarHUTHBIE SIBJICHUS

OnexkTpuzanus Teia. JlBa poja  AIeKTpUYECKUX 3apsAioB. BzauMojeicTBue
3apsKEHHBIX Tel. 3akoH KyiioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu).

Onektpuueckoe Tmone. Hampssk€HHOCTh  3yeKTpudyeckoro moiid. IIpuHuun
CYHEPIIO3UIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snexTpuyeckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUU 3aps.
Crpoenue aroma. [IpoBOIHMKH U UAIEKTPUKU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CI0BUA CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MOCTOSIHHOTO TOKa. JIEHCTBHSL 3IEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DnekTpudeckoe HampsbkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEJIbHOE COMPOTUBIEHUE BellecTBa. 3akoH OMa sl y4yacTKa IEMu.
[TocnenoBaTenpHOE U MApaLIENbHOE COEAUHEHNE MPOBOIHUKOB.

PaboTa 1 MOIITHOCTB AJIEKTpHUUECKOTo ToKa. 3akoH Jkoynsa—JIeHmna. DineKkTpudeckue
LENH U OTPEOUTENH IEKTPUUECKON SHEpruu B ObITy. KopoTKoe 3aMbIKaHUE.

[ToctossHHBIE MarHuThl. B3anMOIENCTBUE NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
noJjie. MarauTHoe 1mosie 3emMiIM M €ro 3HadeHue ISl ku3Hu Ha 3emie. OnblT Jpcerena.
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MarauTHoe moJie 3JIEKTPUYECKOro Toka. IIpuMeHeHue 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSIHHOTO
ToKa. Mcnosb3oBaHUE  DJIEKTPOABUIAaTeaed B  TEXHUYECKUX  YCTPOUCTBAX U
Ha TPaHCIIOPTE.

Onertel @apanesd. SBneHne sneKTpoMarHUTHOW WHAyKUMH. I[IpaBuno Jlenna.
Onextporeneparop. CnocoObl MOTY4YEHUs 3JIEKTPUUECKON 3HEPTUU. DIEKTPOCTAHLIMU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIeKTpur3anus Ted.
JIBa poja 2JIEKTpPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE IEKTPOCKOTIA.
DIIEKTPOCTATUUECKAS] UHAYKIIHUS.
3aKOH COXpaHEHHUS DIIEKTPUUECKUX 3apsAI0B.
ITpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHuE CUIOBBIX JTUHUH DJIEKTPUUYECKOTO OIS,
MCTOYHMKH TTOCTOSHHOT'O TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUU TOK B KHUJKOCTH.
["a30BbIl pa3psia.
N3Mepenue cuibl TOKa aMIIepPMETPOM.
N3Mmepenne 351eKTpruuecKoro Haps>KeHUS BOJIBTMETPOM.
PeocTaT u MarasuH conpoTUBIIECHHUII.
BzanmMopeiicTBre MOCTOSHHBIX MAarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3/IeICHUS TTOJIFOCOB MarHUTa.
MoenupoBaHue MarHUTHBIX TMOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJie Toka. DJIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue siBIeHUA 3JEKTPOMAarHUTHOM MHAYKIIUH.
OnbiThl Dapajes.
3aBUCUMOCTDH HAIIPaBJICHUSI HHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnule pabomul u onvimol
OMNBITHI 110 HAOTIOACHUIO JISKTPU3AIIUN TeJl MHAYKIICH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKY U TUDJICKTPUKH.
COopka u mpoBepKa padOThI JIEKTPUICCKOM T MTOCTOSHHOTO TOKa.
N3mepenue u peryinmpoBaHUe CUJIbI TOKA.
N3mepenue u peryimpoBaHue HampsiKEHUS.
UccnenoBanue  3aBUCHUMOCTH  CHJIBI  TOKa, HAYIIETO  4Ye€pe3  Pe3ucTop,
OT COMPOTHUBJICHHS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.

10
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OnpITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  JJIEKTPUYECKOrO  CONPOTUBIIEHUS
IIPOBOJITHUKA OT €ro0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHU U MaTeEpHUaIIA.

IIpoBepka npaBuia CIOKEHHsI HAIPSHKEHUM MPH IMOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa Ju1si CUIIBI TOKA IPH NMAPAIIIENBHOM COEITMHEHUU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIISIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCUMOCTHM  CWJIBI  TOKA, MAYLIETO0  4Yepe3  JaMIOUKYy,
OT HaNpsHKEHUS Ha HEH.

Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanre MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3yyeHue MarHUTHOTO TOJI MOCTOSIHHBIX MAarHUTOB MPU WX OOBEIUHEHUU H
pa3lieNeHuN.

HccnenoBanne elCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHura OT CHJIbl TOKA M HAlPaBJIEHUS TOKA B KaTylLIKE.

N3yueHne nelicTBUS MAarHUTHOIO OJISI HA IPOBOAHUK C TOKOM.

KoHcTpyupoBanue u u3ydenue paboThl JJIEKTPOABUTATEIS.

Nsamepenne KII] anekTpoaBUraTebHONM YCTAHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SBJICHUS AIEKTPOMArHUTHON MHAYKIMH: UCCIEA0BaHNE
U3MEHEHU 3HAYEHUsI U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHUSI

Mexannyeckoe  nBWxkeHHe. MarepuanbHas  Touka. CuctemMa  OTCYETA.
OTHOCHUTEIBLHOCTh ~ MEXaHWYECKOTO0  JIBMKCHHMS. PaBHOMEpHOE  NIPSMOJUHEHHOE
nBrkeHue. HepaBHomepHoe mnpsMoiuHeiiHoe nBuxkeHue. CpenHsis M MIHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHoyckopeHHOE MpsiMoJinHETHOE nBrkeHHe. CBOOOIHOE IMaJICHHUE.
OnpiTel ["anunes.

PaBHOMepHOE [BMKEHHE TI0 OKpykHOCTHU. Ilepmong u wyactota oOpalleHHs.
JIuneliHas v yriioBas CKOpoCTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoiut 3akoH Hprotona. Tpermid 3akoH Hprorona.
[IpuHIMIT Cynepro3uum Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHUSI TOKOS, IPYTUe BUAbI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmxenue mianetr Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs n
Meperpy3KHu.

11
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PaBHOBecre MarepuaabHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MOMEHT cuibl. LIeHTp TsKeCTH.

Nmvnynec Ttema. M3Menenue wummynbca. MMmynsc cuiibl. 3aKOH COXPAaHEHUs
UMILyJibca. PeakTuBHOE BUKEHUE.

Mexanudeckass pabota U MOIIHOCTh. PaboTa cuil TSKECTH, YHPYrocTd, TPEHHUS.
Cas13b Hepruu u padoTsl. [loTeHManbHast SHEPrus Tela, MOAHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loreHumaneHas sHEprus cxaTou npyxuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPIrUU. 3aKOH COXPAHEHUS MEXAHUYECKON DHEPTHH.

Jlemoncmpayuu

Habmonenrie MexaHu4eCcKOro JIBH)KEHHSI TeJla OTHOCUTENbHO Pa3HbIX TeJ OTCUETa.

CpaBHeHUME NTyTEN U TPAEKTOPUI JBUKEHHS OJHOTO U TOTO K€ TEJNA OTHOCUTEIBHO
pPa3HbBIX TEJI OTCYETA.

N3mepenune CKOpOoCTH U YCKOPEHHUS IPSMOJINHEUHOTO IBUKECHHUS.

HccnenoBanne Npu3HAaKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

HaGmronenue nBu>KeHUs Tena 1o OKPYKHOCTH.

HaGmionenne MexaHWYECKUX SIBICHUHM, NPOUCXOMASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUHM OTHOCUTEIBHO KaOMHETa
puzuku.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl TeJIa U JEUCTBYIOIIEH Ha HETO CUJIBL.

HaGmronenne paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tenia Ipu yCKOPEHHOM JIBUKEHUU.

Ilepenaya umitynbca rpu B3auMOAEHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU NIPU B3AUMOJIEHCTBUU TEJ.

CoxpaHeHue UMITyJibca IPU HEYIPYTrOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJbca pu aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

HaGnronenne peakTUBHOTO JIBHKECHHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUH MpU CBOOOTHOM TMaJICHUU.

CoxpaHeHHME MEXaHWYECKOM DSHEPruyM IMpH JABWKEHUU Tela TMOoJ ACHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JIBUKEHUS
IapuKa WK TEIEKKH.

Onpenenenue cpelHe CKOPOCTH CKOJBXEHUS OpycKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PAaBHOYCKOPEHHOM JABUKEHHUH MO HAKIOHHOMW
MIJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciau MPU PABHOYCKOPEHHOM JIBHKEHUM O€3 HayaibHOU
CKOPOCTH ITyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHH OJINHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIJIBI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenue ko3P PumeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs TMpPU PAaBHOMEPHOM JBW)KCHHUH Tela
M0 TOPU3OHTATIHLHON MOBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTH HPU MOABEME Tpy3a C UCIOIb30BaHUEM
HETIOJIBMKHOTO Y TIOJIBUKHOTO OJIOKOB.

W3y4eHune 3akoHa COXpaHEHHS YHEPTHH.

Paznen 9. Mexannveckue KoJjie0aHusi U BOJTHBI

KonebarensHoe nBmwxkeHue. (OCHOBHBIC XapaKTEPUCTHUKU KOJICOAHUU: TEpPHOI,
4acToTa, aMIUIUTyAa. MareMaTHdecKuid W MPYKUHHBIM MasTHukH. [IpeBparieHue
SHEPIUH MPH KOJICOATEIHHOM JIBUKCHUU.

3aryxatomue KojeOaHus. BeiHyXJeHHBbIE KojeOaHus. Pesonanc. MexaHudeckue
BOoTHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonbHBIE W MoOmepeyHbie BOJHBI. [[nuHa
BOJIHBI U CKOPOCTh €€ pacrnpocTpaHeHus. MexaHW4YeCKHe BOJHBI B TBEPIOM Telle,
CEMCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa ToHa. OTpaxkeHuwe 3Byka. Mupa3Byk u
yJIbTPa3BYK.
Ilemoncmpayuu

HaGmronenue kosiebanuii T o ISUCTBUEM CHIIBI TSIKECTH U CHITBI YIIPYTOCTH.

HaGmonenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnipocTpaneHnue mpoa0JbHBIX U MTONEPEUYHBIX BOJIH (HA MOJEIN).

Ha6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHUYECKUM pe30HAHC.

Jlabopamopnvie pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TEepHOJia KOoeOaHW MOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TepHoJa KoJeOaHWN TPYKUHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCMMOCTH TMEpUOaa KOoieOaHWil Tpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh TMEpPHOJIa KOJICOAaHWW TPYKHHHOTO
MasTHUKA OT MacChl Tpy3a H KECTKOCTU MPYKUHBI.

N3mepenune yCkopeHus: CBOOOHOTO TaICHMS.

Pa3z[e.11 10. :‘)JIEKTpOMaFHI/ITHOC 0JI€ U IJICEKTPOMATHUTHBLIC BOJIHBI
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DIEeKTPOMAarHuTHOE ToJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
ANEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSA3H.

DIeKTpoMaruuTHas rnpupoja ceeta. CKopocTh cBeTa. BolTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHnvie pabomul u onvimoi
N3yyeHue CBOMCTB ICKTPOMATrHUTHBIX BOJTH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJIeHUS

JlyueBasg moxens cBera. Mctounuku cseta. IIpsMosiMHENHOE pacnpoCTpaHEHUE
ceera. 3atmeHuss ComHua u Jlynel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH MpesioMiieHHs cBeTa. [lomHOe BHYyTpeHHee
OTpakeHHE cBeTa. VICIoNb30BaHUE IMOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nmydeid B nuH3e. OnTuueckas cuctema ¢oToarmapara, MUKPOCKOINA U
Teneckomna. ['na3 kak onruyeckas cucreMa. biim30pyKoCcTs U 1albHO30PKOCTb.

Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHA. Clio)keHHE ClIeKTpalIbHbIX
1BeToB. J(ucnepcus ceera.

Ilemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n300pakeHHi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTuyecKuii CBETOBO/I.
Xom myueit B cobuparomieii TuH3e.
XO0J 1y4yer B paCCeUBAIOLIEH JIMH3E.
[Tony4yenne n300pakeHUl C TOMOIIBIO JTMH3.
[Tpunmun nevictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.
Mopensb rnasa.
Paznoxxenue 6emoro cBeTa B CIIEKTP.
[Tomy4yenue Genoro cBeTa mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH yTIJIa OTPAXKEHHUS CBETOBOIO JIy4a OT yrJjia majeHusl.
N3ydenne xapakTepuCTUK U300paKeHHS MpeIMETa B TNIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIJIa TIPEJIOMIICHUS] CBETOBOTO Jiy4a OT yrJjia MaJacHus
Ha TPaHMIIE «BO3TYX—CTEKIIO».
[Tonydyenune n300pake€HU ¢ TOMOIITBIO COOMPAIOIIIEH JTMH3HI.
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Onpenenenue (GOKYCHOr0O pacCTOSTHUSL U ONTHYECKOW CHUJIbI COOMPAIOIIEH JIMH3BI.
OnbITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITEl O BOCOPUATUIO I[BETA MPEAMETOB MPU UX HAOIIOJICHUH Yepe3 1BETOBBIC

(GUIBTPBL.

Paznen 12. KBaHTOBBIE SIBJICHUS

Oneitel Pesepdopnaa u mmanerapnHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornonieHue ceeta aromoM. KBanThbl. JInHeuaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO sjpa.
Hyxnonnast moznens aromuoro sjapa. M3otonsl. Pannoaktusheie npeBpamienus. [lepuos
noJiypacraja aTOMHBIX siIep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiI0OBOIO U MACCOBOI'O YUCEN. DHEPrus
CBs3M aTOMHBIX simep. CBsi3b Macchl U PHepruu. Peakiuu cuHTe3a W JIEJCHUs s1ep.
UcTtounuku sneprun ConHia u 3BE31I.

Snepunas osHepretuka. JleWcTBUS paJAMOAKTHBHBIX M3JIy4YE€HUW Ha IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpsl U3JTy4eHHUS U MOTJIONICHHUS.
CrekTpbl pa3IM4YHBIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabora cuéTurka HOHU3UPYIOITUX U3ITYUYECHUM.
Peructpanus u3aydeHus NpUPOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopnvie pabomul u onvimol

Habmronenue CrutoniHpIX U IMHEHYAThIX CIICKTPOB H3JTyYCHUS.

HccrienoBanne TPEKOB: W3MEPEHHE SHEPTHHM YACTHIBI MO0 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 A0 MOXYJIb

[ToBTOpUTENBHO-0000IAIOIMKA MOJYJIb MNpPEeAHA3HAYEH [JIs CHUCTeMaTH3aluu M
0000IIIeHUsT TPEIMETHOTO COJEpPNKAHUS W ONbITa JCATEIBHOCTH, NPUOOPETEHHOTO
Ipy W3Yy4YEHUH BCEro Kypca GU3HKH, a TakkKe [IJs TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKe JTsl 00yHaronuXxcsi, BRIOPABIINUX 3TOT YICOHBIN
MpEIMET.

[Ipy wW3ydyeHHH [OaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECTeuMBaeTCs TOCTHKCHHE MPEIMETHBIX U
METanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBCHHO-HAy4YHasi TI'PaMOTHOCTb:. OCBOCHHME HAYyYHBIX METOJOB MCCIEIOBAHUSA
SIBJICHUU MPUPOJbI U TEXHUKHU, OBJIAJICHUE YMEHUAMHU OOBSICHATH (DU3NUECKUE SBIICHMUSI,
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IIPUMEHAS IOJIYYECHHBIE 3HAHUWA, pellaTh 3aJadyd, B TOM YMCIIE KAa4YE€CTBEHHBIE U
JKCIIEPUMEHTAJILHBIE.

[TpruHIMNIHANBHO AEATENPHOCTHBIM XapaKTeP JAaHHOTO pa3iesa peaanu3yeTcs 3a CYUET
TOT'0, YTO 00YYaIOIIMECs BBITOIHSIOT 33/I1aHUsA, B KOTOPBIX UM MPEIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU Pacro3HaBaThb U HAYYHO OOBSACHATH (PU3UYECKUE
SIBJICHUSI B OKPY>KAIOLIEH PUPOJIE U IOBCEIHEBHOU )KU3HMU;

MCII0JIb30BaTh HAyYHbIE METO/bI UCCIEIOBaHMS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4yHbIE OCHOBbI HaubOoOJee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HalpUMep, IPAKTUYECKOTO MWCIOJIb30BaHUs PA3JIWYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NPEBPAILECHUsS U COXPaHEHMs BCEX HW3BECTHBIX BHJIOB
JHEPIruu.
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOLIEro 0oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JHMYHOCTHBIX, METANpPEAMETHBIX W MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbraTe m3yueHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuatoiierocst 0ynyT chopMUpPOBaHBI CJICAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) mIaTPHOTHYECKOT0 BOCTIUTAHUS

IPOSIBJIEHUE HMHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
(bu3nuecKon HaAyKu;

[IEHHOCTHOE OTHOIIIEHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKJIaHCKOr0 ¥ Iy XOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYUMBIX
U ITHYECKUX TMPOoOJeM, CBS3aHHBIX C MPAKTUYCCKUM TPUMEHECHHUEM JTOCTHIKCHHM
busuky;

0CO3HaHUE BAXHOCTH MOPAIBHO-3TUYECKUX IIPUHIIUIIOB B JCSATSILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCITHTAHMA:
BOCIIPUSITUE JCTETUYECKUX KadecTB (U3MYECKOW HayKd: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HAHHE IIEHHOCTH (U3MUYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPHI;

pa3BUTHE Hay4YHOM JIOO03HATENLHOCTH, MWHTEpPEcCa K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbSI M YMOIUOHAIBHOT0 0JIATOMOJTYYHSI:
OCO3HAaHHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAXKHOCTU TPaBUJI O€30MAaCHOTO MOBEJACHUS Ha TPAHCIOPTE,
Ha JIOpOTax, ¢ SJEKTPUICCKUM U TETUIOBBIM 000PYOBaHUEM B JJOMAIITHUX yCIOBHUSX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY |
TaKOTO K€ TpaBa y APYyroro 4eJIOBeKa;

6) TPy/10BOT0 BOCITUTAHMS:

AKTUBHOE YYacTU€ B PCEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKOM U COIMaJIbHOU
HaIpPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (DU3NYECKUX 3HAHUK;

MHTEpEC K MPAaKTUUECKOMY U3YyUEHHIO TPodeccuii, CBSI3aHHBIX C (PU3UKOM;
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7) IKOJIOrH4€eCKOr0 BOCIIMTAHMS

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY KaloIIel Cpe/ibl, INTAHUPOBAHMS TIOCTYIIKOB M OICHKH UX BO3MOXHBIX IOCIIEICTBHIA
JUI OKPYKAKOIIEN Cpelibl;

0CO3HaHME IT00ATBHOT0 XapaKTepa IKOJOTHUECKUX MPOOIIEM H ITyTeil UX PEIICHUS;

8) amanTanuu K H3MEHSIIIINMCS YCJTOBHSIM CONMAILHO M MPUPOTHOI Cpebl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(u3nUecKoi HapaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSM JIPYTHUX;

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO JESITEIIbHOCTD;

noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YuCie (POPMYIUPOBATH UAEH,
HOHSITHSI, TUTIOTE3BI O PUBNYECKUX OOBEKTAX U SIBJICHUSX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B o0sactu
buzuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

CTpEeMJICHUE aHaJU3UPOBaTh W BBISBIATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U
HKOHOMMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOLIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIIPEJMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOCHHS MpOrpaMMbl 10 (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  OyayT  cGopMHpOBaHBI  MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIONIME IT03HABATEIbHBIC YHUBEpCAIbHBIC YYCOHBIC ICHCTBHS,
KOMMYHHKAaTHBHBIC YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS, PETYIATHBHBIC YHUBEPCATHHBIC
ydeOHbIe JeHCTBHS.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1ecTBUA:

BBISIBIISITh M XapaKTEePU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

yCTaHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK  KJIACCH(UKAIMHM,  OCHOBAHUSA
TUTst 0000IIEHUS U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
1 HAOJTFOICHUSIX, OTHOCSAIIUXCS K (DU3UIECKUM SBIICHHUSIM;

BBISIBJISITh PUUUHHO-CIICJICTBEHHBIEC CBSI3U MPU U3YUCHUU (PU3UUECKHUX SIBICHUU U
MPOLIECCOB, JeiaTh BBIBOALI C HCIOJIb30BAHUEM JCAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMpPATH CcHoco0 pemieHus ydyeOHOM (u3Myeckor 3agayu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEILCHHUSI, BELIOOP HanboJiee MOX0AIIEr0 ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).
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Ba3oBble ucciienoBare/ibCKue 1eiiCTBUA:

WCIIOIb30BaTh BOMPOCHI KaK MCCJIEAOBATEIILCKUNM HWHCTPYMEHT IO3HAHUS;

MPOBOJIUTH MO CaMOCTOSITEJIbHO COCTaBJICHHOMY TIUIAHY OMBIT, HECJIOXKHBIN
bu3UYeCKUii AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh HH(OPMAITUIO, TTOJIYYCHHYIO B XOI€
HCCIIeIOBAHUSI UM IKCIIEPUMEHTA;

CaMOCTOSITETbHO (OPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI 10 pe3yjibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PUBHMUYECKUX MPOIIECCOB,
a TaKXKe BBIIBUTATh TNPEAINOJIOKEHUS OO0 UX Pa3BUTHM B HOBBIX YCJIOBUSIX U
KOHTEKCTaXx.

Pab6ora ¢ unpopmanmeii:

NPUMCHSTh PA3JIMYHBIE METOJIbI, HMHCTPYMEHTBI M 3alpoChl TPH TIOHUCKE
U oTOOpe MH(POPMAIIMKM WM JAaHHBIX C YYETOM MPEJIOKEHHON y4eOHOH (u3HuecKon
3aJ1avu;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HWHTEPIPETHPOBATHL  WHOOPMAIUIO
Pa3IUYHBIX BUAOB M (OPM IPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY TpeacTaBICHUS HHPOPMAIIUU U
WITIOCTPUPOBATh peIIaeMble 3aJayd HECJIOXKHBIMH CXEMaMH, TuarpaMMamMu, WHON
rpaduKoi U X KOMOWHAITUSIMH.

KoMMyHUKaTHUBHBIC YHUBEpPCAJbHbIC Y4eOHbIe AeHCTBUS:

B XoAe OOCYXIeHHus ydeOHOro marepuaia, pe3yiabTaTOB JIa0OpaTOPHBIX pabdoT
U TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl U BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha peIIeHHWEe 3a/ladyd W TMOJJAep)KaHue OJarokenaTeIbHOCTH
OOIIIEHNS;

COTIOCTAaBJISITh CBOM CYXXIEHHUS C CYXKICHMSIMH IPYrUX Y4YaCTHUKOB JHAIIOTa,
O0OHapy>KHUBATh PA3IMYUE U CXOJACTBO MO3UIIHIA;

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

MyOIUYHO TIPENCTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(aKCIIepUMEeHTa, UCCIEA0BaHUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYATHHOU PabOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUIECKON TPOOIIEMBI;

MPUHUMATH LI€JIM COBMECTHOW AESATEIbHOCTH, OPraHW30BBIBaTH JACHCTBUS MO €€
JOCTH)KEHUIO: PaCHpeeNaTh PO, 00CYXAaTh MPOIECCHl M PE3yNbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJIHATH CBOIO YacTh pabOThI, 1OCTUras KAYECTBEHHOI'O Pe3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,

OLICHMBAaTh KaueCTBO CBOEro BKJaJa B OOHMH MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIbHO C(HOPMYJIHUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.
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PerynsiTuBHble YHUBepPCAJbHbIE yueOHbIEe HeiiCTBUS
Camoopranusanus:

BBISIBJISITh TIPOOJIEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalMsX, TPEOYIOIUX
JUTSL pelieHust GU3nuecKux 3HAHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEeIIeHUN (MHIUBUIYATIBHOE,
MIPUHSATHUE PELICHUS B TPYIIIIE, IPUHATHE PEIICHUN TPYyNIo);

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pelieHrs GU3NYECKON 3aauu WIM TjIaHa
UCCJEIOBaHUS C YYETOM HMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MpE/IJIaraéMble BApUAHTHI PEIICHUIT;

nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTE/JICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IUIaH €€ N3MEHEHUS;

OOBSACHATh NMPUUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB AESTEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJI BBINOJHEHUS
¢u3MUecKoro HcCCIeAOBaHUS WJIM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
MU3MEHMBIINXCS CUTYAIUH, YCTAHOBICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM.

CTaBUTh ce0s Ha MeCTO APYroro dYeioBeka B XOJ€ Clopa WIH JIUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

npu3HaBaTh CBOE MPaBO Ha OMMUOKY MpU pelieHuH (U3NUECKUX 3alad WIu
B YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE KE IIPaBO APYToro.

INPEJMETHBIE PE3YJIBTATBI

K xoHmy oOy4yeHumss B 7 KJjacce IMpeIMETHBIC pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

UCTIOJIh30BaTh TOHATHS: (DU3MYECKHEe W XUMHUYCCKHE SBJICHUS, HaAOIIOJICHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IUHUIIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BelecTBa (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJMHEWHOE),  TpaeKTopus,
paBHOJACHUCTBYIOImIAsT Ccwi, aedopMmanus (ympyrasi, IJJacTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYBL;

paznuyarh sBaeHus (quddysms, TETIOBOE JBMIKEHWE YaCTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)XCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHME TBEPABIX TEN C 3aKPEIIEHHOW OCHIO BpalleHUs, Iepefava JTaBICHHS
TBEPABIMU TEJIAMH, KUJAKOCTIMH W Ta3aMu, aTMOc(epHOe NaBlieHWE, IJIaBaHWE Tell,
MPEBPAIICHUS MEXAHWUYECKOW JHEPTruu) IO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB W
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM YHCiIe (PU3UIeCcKue IBICHUS B IPUPOJIC: TPUMEPHI ABMKCHHS C PA3TUIHBIMHU
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CKOPOCTAMHU B JKUBOM M HEXUBOU INPUPOLE, NECHUCTBUE CUJIBI TPEHHUS B IIPUPOAC U
TEXHUKE, BIUSHUE aTMOC(EpPHOro JaBJICHUS Ha JKUBOM OpraHusM, IUIaBaHUE PbIO,
phlUard B Telie 4YejoBeKa, MPU 3TOM IMEPEeBOJAUTH MPAKTUUYECKYIO 3a7ayy B yueOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTRA (MpU3HAKU) (DU3NYECKUX SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3YS
dbuznyeckue BeauYuHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHssl CKOPOCTh, CUJIa YIIPYTOCTH, CUJia TSXKECTH, BEC Tela, CUjla TPEHHUs], JABIICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJKHBAIOIIAs CHJIa, MEXaHWYecKas padoTa,
MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI, KOI(P(UIIMEHT TOJIE3HOTO JEUCTBUS
MEXaHU3MOB, KUHETHYECKas U TMOTEHIMAJIbHAS DHEPrus), MPU ONHUCAHUU TPABUIIBHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI
bu3MYEeCKUX BEJIUYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TIpadUKd HU3YYEHHBIX 3aBHCUMOCTEMN
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WYECKUE SBJICHUS U TMPOIECCHI, MCIOJIb3Ys
paBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMs] MEXaHWYECKOW IHEPTruM, MPH 3TOM JIaBaTh CJIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUECKOE BBIPAXKECHUE;

OOBSACHATH (M3UUECKHE SIBIIEHUSA, MPOIECCHl W CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2 JOTWYECKHUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PUINYECKUX 3aKOHA UITU
3aKOHOMEPHOCTHU;

pemiath pacu€THeIC 3amayd B 1—2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJ]a4M 3aITUCHIBAThH
KpaTKOE YCJOBHE, MOJCTABIATh (U3MUECKHE BEIUYUHBI B (POPMYJBI M MPOBOJUTH
pacu€Thbl, HAXOUTh CIIPABOYHBIC IAHHBIE, HEOOXOIUMBbIE JIJISl PEIICHUS 3a]1a4, OLICHUBATh
PEATMCTUYHOCTH TOYYEHHON (PU3MYECKON BEIIMYNHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (PU3HUECKUX
METOJIOB, B OIMCAaHUM HWCCIEAOBAHMUS BBIACIATH MPOBEPSAEMOE MPEANOIOKECHUE
(rumoTesy), pa3nuuaTh ¥ UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT, HAXOAUTH OIIMOKU
B XOJI€ ONBITA, IEJIaTh BBIBOABI 10 €TI0 PE3yJIbTaTaAM;

NPOBOAUTH OMBITHI MO HAOMIONCHUIO (U3MYECKUX SBICHUN WM (U3HYECKUX
CBOMCTB Tel: (pOPMYIMPOBATH MPOBEPAEMbIC TPEIMTOIOKEHHUS, COOMPATh YCTAHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0OBAaHUS, 3aMICHIBATH XOJT OTIHITA M (JOPMYIIMPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tena, 00bEMa, CHITBI
U TeMIepaTypbl ¢ HUCHOJIb30BAHHEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB C yUETOM 3aJaHHOM a0COMIOTHOM MOTPENTHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (DU3NYECKOU BETUYUHBI OT JPYron
C UCTIOJIb30BaHUEM MPSAMbBIX U3MEPEHU (3aBUCUMOCTH ITyTH PABHOMEPHO JABUKYILIETOCS
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Tela OT BPEMEHHU JBWIKEHHUS TeJa, CHJIbl TPEHUSI CKOJIBLKEHHUS OT Beca Teja, KauyecTBa
00pabOTKH MOBEPXHOCTEW TEI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAH
COMPUKOCHOBEHHUS TE€J, CUJIbI YIPYTOCTH OT YAJUHEHUS MPYXKUHBI, BHITAJIKHUBAIOLICH
CWIbl OT 00béMa MOTPYKEHHOM 4YacTU Tela M OT IUIOTHOCTH JKMIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJja, OT IITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHUI
IJIaBaHMs TeJ, YCIOBHM paBHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOTI'0 HCCIIeIOBaHMs, COOMpATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIEIys
MpEeVIOKEHHOMY  TUIaHy, (UKCHUpOBAaTh pPE3yJbTaThl IMOJIYYEHHOM 3aBUCHUMOCTH
bu3MYEeCKUX BEIUYUH B BHUJEC MPEIJIOKEHHBIX TaOJuIl U TpaduKOB, AeNaTh BBIBOJIBI
10 pe3yJibTaTaM UCCIEI0BAHNUS,

IPOBOJIUTh KOCBEHHBIE M3MEpEHUs (DU3NUECKUX BEJIUYMUH (TUIOTHOCTH BEIIECTBa
KUJKOCTH W TBEPAOrO Tela, CWIa TPEHUS CKOJBXEHUS, JaBJICHHE BO3/ayXa,
BBITAJIKUBAIOIIASI CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B )KUIAKOCTH TEJO, KOG PUIueHT
MOJIE3HOTO JICUCTBUS MPOCTHIX MEXaHU3MOB), CJICYS MPEIJIOKECHHON UHCTPYKITUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIUYHUCIATH
3HAYCHUE UCKOMOMW BEJIMYHHBI,

coOJIro/1aTh MpaBWiIa TEXHUKU O€30MacHOCTH mpu padore ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIIUECs COCYIbl, OapOMETp, phluar, MOABMKHBIA U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha HMX OMUCaHHS (B TOM 4YHUCIE: MOAMIMIHUKH, YCTPOHCTBO
BOAOINPOBOJA, THUAPABIMYECKUN Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), UCIONb3ys 3HAHUA O CBOMCTBAX (M3MUECKHX SBICHUNW U HEOOXOIAMMBIC
¢duznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(POPMALMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUs (PU3MYECKUX 3HAHUN B TOBCEJHEBHOW >KM3HHM Uil OOecreueHus
0e30omacHOCTH TpU OOpalleHuH ¢ NpudOpaMU W TEXHHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUS 37I0POBBS K COOIIOIEHUS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIEeH
cpexne;

OCYIIECTBIISITh OTOOp MCTOYHUKOB HMH(opManuu B MHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCA 3HAHUM U ITyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOMN
WJIM MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJb30BaTh TPU  BBINOJHEHUM Y4E€OHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
auTepaTypy (DU3MYECKOro COJEpKaHUs, CHPABOYHBIE MATEpUAJIbl, PECYPChl CETHU
WNutepuer, Brnagerp mNpuéMamMu KOHCHEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUS
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHWE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—3 WCTOYHUKOB WH(MOpMAIUU (U3UIECKOTO COJECP)KaHWs, B TOM YHCIE IMyOIHMYHO
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JenaTh KpaTKUe COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WJIM Y4YEOHBIX HCCIEIOBAaHUM,
IIPU 3TOM T'PaMOTHO MCIOJIb30BaTh U3YUYEHHBIM MOHATUHHBIN anmapaT Kypca (U3HKH,
CONPOBOKJATh BBICTYIIJICHUE MPE3ECHTALNEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacipenensiTh 00I3aHHOCTH
B IPYIIIE€ B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJICINUTH 32 BBIITOJHEHNUEM IIJIaHA
JNEUCTBUM, aJleKBaTHO OLICHMBATh COOCTBEHHBIM BKIAJ B JEATEIbHOCTH TIPYIIHI,
BBICTPauBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICICTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIKX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMeETHbIC PE3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAFOIIMXCS YMCHUM:

UCIIOJIb30BaTh IMOHSATHS: MAacca U pa3Mephbl MOJICKYJI, TETUIOBOE JIBHDKCHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIICCTBA, KPUCTALNIMYCCKHUE M amMop(dHBIC Tena,
HACBIIICHHBIN ¥ HCHACHIIIICHHBIN Iap, BIAXKHOCTh BO3/IyXa, TEMIIepaTypa, BHYTPCHHSISI

DHEPTrHUs, TCIUIOBOM JBUTATEIb, JICMCHTAPHBIA JJICKTPUUYSCKUH 3apsl, dJICKTPUICCKOE
10JIe, TPOBOAHUKHU U JUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIYCCKUN TOK, MAarHUTHOE T10JI¢;
pa3nuuaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U C)KAaThe, TeIUIoNepeiaya, TeIIoBOe
paBHOBECHE, CMauyWBaHWE, KalWUIAPHBIC SBJICHHUS, HCHApCHUE, KOHICHCAIWS,
TUTaBJICHUE, KPHUCTaJUIN3AIIS (oTBepacBaHME), KUTICHUE, TETuIoTIepe1avya
(TEeTIONMpPOBOIHOCTh, KOHBEKIIMS, M3Ty4YEHHUE), AJIEKTpHU3alUsl TeJ, B3aUMOJICHCTBHE
3apsA/IOB, JEHUCTBUS DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE
MarHuToB, JIEMCTBHE MATHUTHOTO TMOJIS HA MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKIMS) TIO OINHCAHUI0O UX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX TAHHOE (PU3NYECKOe SIBICHUE;

pacno3HaBaTh MPOSBICHHE H3YUYEHHBIX (DU3UYECKUX SIBICHHM B OKPYXKAIOIIEM
MUpE, B TOM 4YHclie (U3NYECKUE SIBICHHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUSIPHBIE SIBICHUS B MPUPOJE, KPUCTAUIBI B mpupoje, uznydenue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUUECKHE SIBIICHUSI B aTMOC(Epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Jpeid MOIOCOB, POIb MATHUTHOTO TOJIS JUTSI KU3HU HA 3emiie, MOJISIPHOE
CUSHUE, TPU OTOM TIEPEBOJIUTH MPAKTUYECKYIO 3a/ladyy B Y4YeOHYIO, BBIICTSATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUIA,

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UUYECKHUE SIBICHUS, WCIOJb3Ys
dusznueckre BETWYHHBI (TEMIlepaTypa, BHYTPEHHSS HDHEPTUs, KOJIWYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTa IUIABICHUS, YACIbHAS TEIUIOTa
nmapooOpa3oBaHus, yAelbHAs TEIJIOTa CTOPAHHS TOIUIMBA, KOYPUIIMEHT IMOJIE3HOTO
JICHUCTBUSL TEIJIOBOM MAITMHBI, OTHOCUTEbHAS BIAXHOCTh BO3yXa, JJIEKTPUUCCKUN
3apsiJl, CUila TOKa, SJICKTPUUECKOE HAMPSKEHUE, COMPOTUBIICHNE TPOBOHUKA, YACIHHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUYECKOTO TOKA), MPU OTMMMCAHUHU
MPABWIHLHO TPAKTOBATh (PU3MUYECKHUN CMBICT HCIIOIB3YEMbIX BEIWYNH, 00O03HAUCHHS H
eAVHUIBI  (DU3UYECKUX BEIWYWH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
Gu3nUecKyl0 BEIWYWUHY C JPYTMMHA BEIWYMHAMH, CTPOHUTHh TpaduKd HM3YICHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEINYHH;
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XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHUE SIBICHUS WU MPOLECCHI, MCIOJIB3YS
OCHOBHBIC TIOJIOKECHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOCHUSI BEIIECTBA,
MIPUHIIUII CYTIEPIIO3UIIMHU T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH Oma [y ydacTka uemnu, 3akoH J[koyns—JIeHna, 3aKOH COXpaHEHUs JHEPTHH,
IIPU OTOM J1aBaTh CIOBECHYIO (P OPMYJIMPOBKY 3aKOHA U 3aMMHUCHIBATH €70 MAaTEMaTUUECKOE
BBIPAYKEHHE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BbISIBIAThH  NPUYMHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHUE U3 1—2 TOTMYECKUX IIaroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3UYECKUX  SBJICHUM, (PUBMYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3a7aydl B 2—3 JEUCTBHUSA, MCIOJIb3YS 3aKOHBI M (HOPMYIIHI,
CBSI3bIBAIOIINE (PU3UYECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d 3alTUChIBATh
KpaTKO€ YCIJIOBHE, BBISBISATh HEIOCTATOK JAHHBIX IJIs PEIICHHS 3aJadd, BbIOMPATh
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIy4EeHHOE 3HaueHUE (U3UIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIM (HU3NIECKHUX
METOJIOB,  HUCIOJIb3ysl ~ OMNMCAHUE  MCCIEIOBAHUSA,  BBIACHATH  MPOBEPSIEMOE
IPEAIIONOKEHNE, OLICHUBATh IPABUJIBHOCTh IIOPSAJKA MPOBEICHUS HCCIIEIOBaHUS,
JIeJ1aTh BBIBOJBI;

POBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (HU3HUYECKUX
CBOMCTB Tel (KanmwUIsIpHBIC SBJICHUS, 3aBUCUMOCTh JIaBJIICHHs BO3AyXa OT €ro 00béma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHUU OT LIBETA
u3nyvatromed  (morjomiaromei)  MOBEPXHOCTH,  CKOPOCTb — HMCHApeHUsi  BOJBI
OT TEeMIEepaTypbl XUIAKOCTH M IUIOMAAM €€ ITOBEPXHOCTH, DJJIEKTpU3alus Tel WU
B3aMMOJICICTBUE DJIEKTPUUYECKUX 3apsJI0B, B3aMMOJCHUCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alldsl MAarHUTHBIX I1OJIEW MOCTOSIHHBIX MarHUTOB, IEHUCTBUS MArHUTHOIO IOJIS
Ha IIPOBOJHUK C TOKOM, CBOMCTBA 3JJIEKTPOMAarHUTAa, CBOWCTBA 3JIEKTPOJBUTrATEIIA
MOCTOSIHHOTO  TOKa): (opMynupoBaTh MPOBEPSiEMBbIE MPEANOIOXKEHUA, COOUpaTh
YCTaHOBKY U3 IPEIJIOKEHHOTO 000PYI0BaHUS, OMMCHIBATE XO/I OTIBITA U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE M3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/lyXa, CHJIbI TOKAa, HAMPSDKCHHUS C HKCIOJIh30BAHUEM AaHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPABHHBATh pE3YJIbTaThl H3MEPEHUU C YUYETOM
3a/1aHHOM aOCOIFOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUWHBI OT JPYTron
C HUCIOJb30BAHUEM MPSAMBIX HW3MEPEHUU (3aBUCHUMOCTH CONPOTHUBJIEHUS MPOBOJHUKA
OT €ro JUIMHBI, TUIOLIAIH MTONEPEYHOr0 CEUYECHUS U YJIEIbHOTO COMPOTHUBIIEHHS BELIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HANIPSKEHUS HA MTPOBOIHUKE,
HCCIIEIOBAHUE MOCIEI0BATEIbHOTO M MapalieIbHOTO0 COCIMHEHUN MPOBOJHUKOB):
IJIAHUPOBATh UCCIENOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIEAYS
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3ybTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
Ta0auI U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

MIPOBOJINTH KOCBEHHBIC U3MEpeHUs HU3UUECKUX BeUYUH (yJeTbHAas TEMI0EMKOCTh
BEIECTBA, CONMPOTHUBICHHE MPOBOJIHUKA, pad0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh HU3MEPEHUs, COOMpAaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MIPEIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAUCHUE BEJTUIHHBL;

coON0aTh MpaBUja TEXHUKH Oe30macHOCTH Tpu padore ¢ 1adopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIIMINBI JCHCTBUSA H3YYCHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOUCTB C OMOPOM HA HUX OmucaHusl (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIIEpMETpP, BOJIBTMETpP, CUETUUK IIICKTPUUYECKOU
SHEPIruM, DJEKTPOOCBETUTEIIbHBIC TMPUOOPHI, HArpeBaTeIbHBIE DJIEKTPONPUOOPHI
(mpuMepbl), DJICKTPUYECKUE TMPEAOXPAHUTENH, IJICKTPOMATHHUT, DJIEKTPOIABUTATEIb
MOCTOSTHHOTO TOKA), HWCHOJb3ysl 3HAHUS O CBOWCTBaX (DU3UYECKUX SIBICHUM W
HeoOXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC MNPHUOOPHI
10 CX€MaM M CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTATElIb BHYTPEHHErO0 CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTABISIThH
CXEMBbI JJIEKTPUYECKUX IENed C MOCIeNOBATeIbHBIM M MapaJljIebHBIM COEIUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETeH;

OPUBOJIUTH TPUMEPH (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW JKH3HU IJIsi OOecredYeHus
0€30MacHOCTH MpHU 0OpallleHUH ¢ MPUOOPaMU U TEXHUUYECKUMH YCTPOHUCTBAMH, COXPAHEHUS
3II0POBbSI 1 COOJIO/IEHUS HOPM DKOJIOTUYECKOTO MOBEICHUS B OKPY KaIOIIIEH Cpe/Ie;

OCYHIECTBIISITh TMOUCK HWHGMOpMaIuu ¢u3nueckoro conaepxanusi B HTepHerte,
Ha OCHOBE HMMEIONIMXCS 3HAHUN U MyTEM CPaBHEHMS TOTOJHUTEIHHBIX HCTOYHUKOB
BBIIETISATh WHGOPMAIIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPU  BBHIMIOJHEHWM Yy4YEOHBIX 3aJaHUN  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (GU3MUECKOTO COJEp)KaHUsA, CIPAaBOYHBIE MaTepUaibl, PECYpPChl CETU
WuTtepHer, BnageTh mnpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHus, 00001mas
uHOPMAITNIO M3 HECKOJIBKUX HCTOYHHKOB (DM3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMUYHO  TPENCTaBISATh  pe3yAbTaThl  MPOCKTHOW  WIIM  HMCCIEIOBATEIBCKON
JESTENBHOCTH, TIPH 3TOM TPAMOTHO MCIIOJH30BAaTh M3yYEHHBIN TOHATHIHBIA ammapar
Kypca (pU3HUKH, COMMPOBOKIAThH BEICTYIIJICHUE TTPE3EHTAIUEH;

MPY BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/ladyaMU,
CIENUTh 3a BBIMOJHECHUEM TIUIaHA JCUCTBUH W KOPPEKTHPOBATH €ro, aJeKBATHO
OIICHWBATh  COOCTBEHHBIM BKJAJ B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISSI TOTOBHOCTh Pa3peniaTh KOH(DIUKTHI.
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K xoniy oOyuenuss B 9 kJjiacce mpeIMETHbIE Pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUIA:

WCMOJIb30BATh TMOHSTUA: CHUCTEMA OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MjaacTUYecKasi),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOrO Tejld, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(GPA3BYK U YIABTPA3BYK, JIEKTPOMArHUTHBIE BOIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TAIbBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, alb(da-, 6eTa- U raMMa-u3Iy4eHUsl, H30TOMbI, /IepHAasi PHEPreTHKa,;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIUHENHOE JBH)KEHUE, CBOOOAHOE MaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHHWE TI0 OKPYKHOCTH, B3aUMOJICMCTBUE TEJl, PEAKTUBHOE JBHXKEHUE,
KoJjeOaTebHOE JIBIDKEHHUE (3aTyXalolue W BBIHYXKJECHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUDKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIUHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OEeJIoro cBeTa
B CIEKTP U CJOXEHHUE CHEKTPAIbHBIX I[BETOB, JUCIIEPCHS CBETa, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHMYATOTO CIIEKTPa U3JIYUSHUS) 110 OTTMCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMNX JTaHHOE (hU3UYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3NYECKUX SABICHUM B OKPYKAIOLIEM MUPE
(B ToM yucie (GpU3NUYECKUe SIBICHUS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JIBUKEHUE HKUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
XKUBOTHBIMHU, 3E€MIIETPACEHUE, CEHUCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, LBETa TEJ,
ONTUYECKHE  SBJICHUS B  MNPUPOJE, OHOJOTHYECKOEe  JCHCTBHE  BUIAMMOTO,
yIBTPA(PHUOIETOBOTO U PEHTICHOBCKOTO M3JIyYE€HUM, €CTECTBEHHBIN paanOaKTHBHBIN
(G oH, KOCMHYECKHE T4, PaIMOAKTUBHOE U3ITyUYeHUE TPUPOIHBIX MUHEPAJIOB, IEHCTBUE
pPaguOaKTUBHBIX H3JIyYEHHI Ha OpraHu3M 4YeJOBEKa), MpHU OSTOM IEPEBOJUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIJEISATH CYIIECTBEHHBbIE CBONCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUI;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUYECKHUE SIBICHUS, WCIOIb3YS
dusznueckre BeNTWYUHBI (CPEIHSSI U MTHOBEHHAs CKOPOCThH Tella MPH HEPaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMELICHUE, IyTh, YIJIOBas CKOPOCThb, CUJA TPEHUs, CHJIA
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tela, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYECKasi paboTa W MOIIHOCTh, MOTEHIIMATbHAS DHEPrUsl Tela,
MOJHATOrO HaJ IMOBEPXHOCTHIKD 3€MJIM, MOTCHIMAJbHAS YHEPIUS CHKATOW NPY>KUHBI,
KUHETUYECKAsl SHEPrusl, MOoJIHAasi MEXaHWYeCcKasi SJHeprus, EPUOJI U 4YacTOTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTEellb
MPEJIOMJICHUST CPEJbI), MPU ONMHCAHWH IPABWIBHO TPAKTOBaTh (U3UUYECKUN CMBICIT
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(dbopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIWYMHY C JIPYTMMHU BEIUYMHAMH,
CTPOUTH rpadUKy U3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
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XapaKTepu30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBIICHUS U TMPOIECCHI, HCIOJIb3Ys
3aKOH COXPAaHCHHWsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIIUI CYNEPIIO3UITUN
CWJI, TIPWHIMI OTHOCUTENbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
HMMITYJIbCa, 3aKOHBI OTPAXEHUSI U MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aPsI0BOTO
M MacCcoBOTO 4YHCENT TpPH SACPHBIX pPEaKIusX, NPH OSTOM JaBaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUIECKOE BBIPAKCHUE;

OOBSCHATHh (YU3UYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyallWd  TIPAKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUIUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONmopoi Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SIBICHWH, (PU3NYECKMX  3aKOHOB  WIIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajaud (ONMUpAOIIMEcs Ha cUcTeMy U3 2-3 ypaBHEHUM),
UCTIONIb3Ysl 3aKOHBI M (hOPMYJIBI, CBS3bIBAIONINE (DU3UYCCKUE BEIUYMHBI: Ha OCHOBE
aHaJu3a YCJIOBUS 3aJlaud 3aIllMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEJAOCTAIONINE HIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (DOPMYJIbI, HEOOXOIWMBIC IS pPELICHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAUCHUS (PU3HUSCKOU
BEJIMYHHBI,

pacrno3HaBaTh IMPOOJEMbI, KOTOPHIE MOXHO PEHIUTh MPHU MOMOIIH (PU3NYSCKUX
METOJIOB,  HUCIOJIb3ysd  OINMCAaHWE  HCCIEAOBAaHMS,  BBIIEIATH  MPOBEPAEMOE
NPENNOJIOKEHUE, OLIEHUBATh MPABHIBHOCTh TOpAJIKA TMPOBEICHUS HUCCIEI0BaHUs,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJEHUN U OIBITOB;

NPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKUX SBICHUN WIH (HU3MUYECKUX
CBOMCTB Ten (M3yuyeHHWe BTOpPOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUs SHEPIHH,
3aBUCUMOCTb Meproa KojieOaHui MPY>KUHHOTO MAagTHUKA OT MAcChl Tpy3a U )KECTKOCTU
NPYXUHBl U HE3aBUCUMOCTh OT aMIUTUTYAbl MajblX KoJIeOaHWN, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, Pa3OKEHUE Oeoro cBeTa B CIEKTp, U3YUYCHHE CBOWMCTB
U300pakeHUsl B IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs IpeaMeTa B coOuparomiei
TUH3e, HAOII0IEHNE CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB MU3yUYEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyIOBaHMUS, OTMMCHIBATH XOJ OMbITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BEIBOJIBL;

MIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHUM, ONpenensis cpeaHee
3HauUCHHWE U3MEepseMON BeNMUYUHBI ((DOKYCHOE pacCTOsTHUE COOMpAromie JUH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBHKECHUU
0e3 HaYaJIbHON CKOPOCTH, Tepruoa KoJieOaHUN MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH yIJIa OTPaXEHHUS CBETa OT yria MaJCHHUS WU yIiia MPETOMIICHUS
OT yIJIa TIaJICHMsI): TUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY,
(GuKCHpOBATH PE3YNHTATH TMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEITUYHH B BHJE
TabHIl 1 TpaUKOB, AEJIaTh BEIBOBI IO pe3yIbTaTaM HUCCIICIOBAHNS,
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MIPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NYECKUX BEIMUYUH (CPEAHSS CKOPOCTh U
YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHUE CBOOOJIHOTO TaJCHUS,
KECTKOCTh MPY>KUHBI, KOIPDUIHEHT TPEHUS CKOIBXKEHHUS, MEXaHW4eckas pabora u
MOIITHOCTh, YaCTOTa U MEPHO]T KOJIeOaHUM MaTEMAaTUYECKOTO U MPYKUHHOT'O MasITHUKOB,
ONTHYECKasl CUJIa COOUPAIOIIEH JTUH3BI, paIMOAKTUBHBIN ()OH): MJIAHUPOBATH U3MEPEHUSI,
coOupaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBIMIOJHATH HM3MEPEHUS, CICAYS
MPEIJIOKEHHOW WHCTPYKIIMH, BBIYUCISATH 3HAYEHUE BEIWYMHBI M AHAIM3UPOBATH
MOJIYYEHHBIE PE3YIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUM;

coOJIro/1aTh MpaBWIa TEXHUKU O€30MacHOCTH mpu padore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (DU3NUECKUX MOJIENIeH: MaTepuaIbHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYCHHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3Q,
IJIaHEeTapHasi MOJIeNIb ATOMA, HYKJIOHHAsl MO/JI€JIb aTOMHOTO sIApa;

XapaKTEepU30BaTh TPHUHIIUINBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOUCTB C OMOPOM HA WX OMUCAHUsI (B TOM YHCJIE: CIIMIOMETD, JATUMKHU TTOJIOKEHUSI,
PAcCTOSIHUSI U YCKOPEHHMSI, paKeTa, 9X0JIOT, OYKU, IEPUCKOII, oToanmapar, ONTHICCKUEC
CBETOBOJIbI, CIEKTPOCKOI, JIO3MMETP, Kamepa BuibcoHa), HCMOAB3Yys 3HAHUS
0 CBOMCTBax (hU3NUYECKUX SIBJICHUN U HEOOX0AUMbIe (hU3UUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPU PEUICHUU
y4eOHO-TIPAaKTUUECKUX 3a/1ad, ONTHUYECKHUE CXEMbI I TOCTPOCHHUS H300paKeHUM
B TUIOCKOM 3€pKaJie U COOMpAroIeil TUH3E;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HH(POpPMALMIO O TpPHUMEpax) MPAKTHUYECKOrO
UCIIONIb30BaHUS (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HHM JUIsi OOECTICUECHHS
0e30macHOCTH Mpu oOpalieHud ¢ npubopaMd W TEXHUYECKUMH YCTPONCTBAaMH,
COXpaHEHUS 37I0POBBS M COOIOICHUSI HOPM SKOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOIIeH
cpene;

OCYIIECTBIISITh TMOUCK WHpoOpMaluu (usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENTHHO (OPMYJIHPYST TOUCKOBBIA 3ampoC, HAXOJIWUTh IYTH ONpEIeTICHUs
JIOCTOBEPHOCTH TOJIYyYEeHHON WHGOPMAIIMM HAa OCHOBE WMEIONIMXCS 3HAHUUA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TMPU  BBHIMOJHEHWH Yy4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TuTepaTypy (GU3MUECKOTO COJEp)KaHUsA, CIPAaBOYHBIE MaTepUaibl, PECYpPChl CETU
Nutepuer, Brnagerp MNpuEMaMU KOHCIEKTUPOBAaHUA TEKCTa, MpeoOpa3oBaHUsd
nH(pOpMa¥K U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
uHDOpMAIIMM W3 HECKOJbKMX WCTOYHUKOB (DU3UYECKOTO COACpKAHUsS, ITyOITHMYHO
MPEICTABIATH PE3YJIbTAThI IPOSKTHOM WIIM UCCIEN0BATEIBCKON AEATEIILHOCTH, IPU 3TOM
rPaMOTHO MCIOJb30BaTh M3YYCHHBIM TOHSATHUHBIA ammapar HW3y4aeMoro pasjesa
GU3UKM W CONPOBOXIATh BBICTYIUICHHME NIpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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7 KJIIACC
No Haumenosanue KomunuectBo | IIporpamMmHoOe conepxaHue OCHOBHbIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
n/n pa3ziesioB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®usuka u ee poJb

B MIO3HAHUHU OKPYKAKIIET0o MHUpPa

BeJIMunH. Dusnueckue
npu6opsl. [TorpenrHocTs
VU3MEPEHUI
MexayHapoiHas cucTeMa
CIIMHMUII

1.1 | ®uszuka —Hayka 2 duznka — HayKa o pupoe. | BrisiBiaenue paznuuuii Mexay Gu3n4ecKuMu u
0 MpUpOJE SIBrieHUs: MPUPO/IBI. XUMUUYECKUMU MIPEBPAIICHUSIMHU.
DuznuecKue SBICHUS: PacnoznaBanue u knaccudukanus GU3NIECKux
MEXaHUYECKHE, TEIJIOBBIE, | SIBICHUN: MEXaHUYECKUX, TETIOBBIX,
AIEKTPUYECKHUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Habmonenue u onucanue GU3NIeCKuX SBICHUN
3BYKOBBIE
1.2 | ®usnuueckue 2 du3znuecKue BEITNYUHBI. OrnpezneneHue LEeHbl JEIEHUS IIKAIbI
BEJINYUHBI N3mepenue puznueckux U3MEPUTENILHOTO Mproopa.

N3MepeHne JIMHEMHBIX pa3MEPOB TEII U

IIPOMEKYTKOB BPEMEHU C YYETOM IOTPELIHOCTEM.

N3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
N3mepeHnne TemrepaTypsl TPy HOMOIIU
YKAJIKOCTHOT'O TEPMOMETPA U JaTYMKa
TeMIEPaTypHhI.

BrInosiHeHME TBOPYECKUX 3aIaHUH 10 TOUCKY
crIocOO0OB U3MEPEHUST HEKOTOPBIX PU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJBIINX PACCTOSTHUM, MAJTBIX
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IPOMEKYTKOB BpeMeHH. O0cyKeHue
npeajaraéMbix Croco0oB

1.3. | EcTecTBeHHO- 2 Kax ¢usuka u apyrue BeaBuxeHue runoTes3, 00bACHIIOMUX MPOCThIE
HAy4YHbII METOJT €CTECTBEHHBIE HAYKU SBJICHUS, HAIPUMED:
MO3HAHUS U3YYaroT MPUPOY. — MIOYEMY OCTAHABIIUBAETCS JBHXKYIIEECS
EcTtecTBeHHO-HAYUHBIN 110 TOPU30HTAIBHOW OBEPXHOCTH TEJO;
METO]1 TO3HAHUS: — II0OYEMY B KaPKYI0 OOy B CBETION OACKIE
HaOII0eHIE, TOCTAHOBKA MpOXJaJaHel, yeM B TEMHOU. [Ipemioxenue
HAy4YHOTO BOIIPOCa, CIIOCOOOB MPOBEPKH TUIIOTE3.
BBI/IBIDKEHHE TUTIOTE3, [TpoBenenue uccienoBaHus O MPOBEPKE KaKOii-
AKCIIEPUMEHT 110 MTPOBEPKE | TUOO TUIMOTE3bI.
TUIOTE3, 00BSICHEHUE [TocTpoenue npoctermnx Moeneit puanyeckux
Ha0JI0/1aEMOT0 SIBJICHHUS. SIBJICHUH (B BUJE PUCYHKOB WJIA CXEM ), HAIIPUMED
Onucanue GU3NUECKUX naJeHUE MpeaMETa; MPSIMOIUHENHOE
SBJICHUI C IOMOLIBIO pacIpocTpaHEHUE CBETA
Moeien
Hroro o pazaeny 6

Pasjen 2. [lepBoHayajibHble

CBC€ACHHUSA O CTPOCHHUH BeIlIECTBA

2.1

Ctpoenue BelecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbL, UX
pazmepbl. ONBITHI,
JIOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE
BeIlleCTBA

HaGmronenne n mHTEpIIpeTaIus OIBITOB,
CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTIONb30BaHUEM (hoTorpaduii, TOTYyUECHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —
nabopaTopHas padoTa o Teme: «O1eHka
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JMaMeTpa aToMa METOZOM PsiI0B
(c ucioap3zoBaHueM GpoTorpapuii)».
Onpenenenue pazMepoB MajbIX TeJ

2.2 | JIBmxeHue u
B3aUMOICHCTBUE
YaCTUI] BEIIECTBA

JIBHKEHHUE YaCTHII
BenecTa. CBsA3b CKOPOCTH
JIBUOKEHUS YaCTHIL

C TEMIIEPaTypOH.
bpoyHOBCKOE IBUKEHHUE,
mudy3usi.
B3aumoneiicTBre yacTuil
BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBAHUE

Habmonenue u 00bsicHeHre OGpOYHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.

[IpoBenenue u 00bsCHEHUE OTBITOB

110 HAOJIIOACHUIO TEIUIOBOTO PacIIuPEHMS ra30B.
[IpoBenenne u 00bsCHEHNE OMBITOB IO
OOHaPY>KEHUIO CUJI MOJIEKYJIIPHOTO MPUTSXKEHUS
U OTTaJIKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHHS BEIIECTBA

ArperaTHble COCTOSTHUSA
BEILIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEN U TBEPABIX
(KpUCTAIIITUYECKUX ) TETl.
BzaumocBs3bs MexIy
CBOMCTBaMH BENIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHAN
BOJIbI

Omnucanue (C UCTIOIB30BAHUEM MPOCTHIX
MojieJiei) OCHOBHBIX Pa3JInuuii B CTPOCHUU T'a30B,
KUJAKOCTEH U TBEPABIX TEIL.

OO0BICHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN U
TBEPABIX TN, OOJIBIION CKUMAEMOCTH Ta30B.
OO0bsicHeHne coxpaneHus: (OpMbI TBEPIBIX TEN U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue OMBITOB, TOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJIBI YACTUIIBI HAXOISITCS
B CpEJTHEM Jaibllie PYT OT Ipyra (MIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y CTaHOBJICHHE B3aMMOCBSI3H MEXKITY
O0COOCHHOCTSMH arperaTHBIX COCTOSTHUHN BOJIBI U
CYIIECTBOBAHHWEM BOJHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazpeny
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Pa3nen 3. /IBu:keHHe U B3aNMOAeiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nBuxenue. | MccnenoBanue paBHOMEPHOTO JBHKEHUS,
JBUKEHUE PaBHOMEpHOE M OIIPEACIICHUE €TO IPU3HAKOB.
HepaBHOMEpHOE ABmwkeHne. | Habnogenne HepaBHOMEPHOTO ABUKEHUS U
Cxopoctb. Cpennss OIPEACIICHUE €r0 OTIINYUNA OT pABHOMEPHOI'O
CKOpOCTB IIpH JBUKEHHS.
HEPaBHOMEPHOM OnpeneneHne CKOPOCTH paBHOMEPHOTO
ABMKeHd. PacuéT iyt u | ABMIKEHMS (IIAPUKA B )KMJKOCTH, MOJIEIIH
BPEMEHHU JIBUKEHUS AIIEKTPUUYECKOT0 aBTOMOOMIIA U T.1.).
OnpeneneHue cpeaHell CKOPOCTU CKOJIbKEHHUS
OpycKa WM IapuKa Mo HAKIOHHOMN TIOCKOCTH
Pemenune 3anay Ha onpeiesieHue My TH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOI'O JBUKEHHUS.
Amnanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU
OT BPEMEHHU
3.2 | Muepuus, Macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTD

nHepuun. Bzaumonencraue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHUS Tel. Macca kak
Mepa UHEPTHOCTH TENA.
IInoTHOCTH BemiecTna.
CBsI3b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIleCTBA

0OyCJIOBIICHHBIX HHEPIIMEH, HATIPUMEP, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO NMPEKPATUTH IBUKEHUE HA BEJIOCUTIE]IE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMDKEHUSI TeJa B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TeJl.

Pemenue 3agay Ha ornpeiesIeHHE MacChl Tea, €ro
00BbEMa M INIOTHOCTH.
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[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Tesl. i3MepeHre maccel Tena
Pa3IMYHBIMU CIIOCOOAMHU.

Onpenenenue MIOTHOCTU TeNA B pe3yJibTaTe
WU3MEPEHUS €ro MacChl U 00bEMa

3.3

Cuna. Buab! cun

14

Cuna Kak XxapakTepuCcTHKa
B3aUMOJICHCTBUS TEJL.
Cuna ynpyrocTu u 3aK0H
I'yka. I3MepeHue cuibl

C IOMOIIIBIO TUHAMOMETPA.
SIBrieHUE TATOTEHUA U CUJjIa
TsokecTu. Cuma TSHKeCTH
Ha JIPyTUX IUIAHETaX.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HAIPaBJICHHBIX MO OJHOU
IIPSMOMU.
PaBHOnelicTBYOIIAS CUII.
Cuna tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
nokost. TpeHue B mpupoie
U TEXHHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
WU3MCHCHHMS CKOPOCTH TeJja WU ero e opMarii.
Onucanue peabHbIX CUTYaIMi B3aUMOCHCTBUS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
TIOHATHE U H300PaKEHUE CHITBI.

W3ydenune cwibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YJUTHHECHUS
PE3WHOBOTO IITHYPA WITU TPy >KHHBI

(c mocTpoeHueM rpaduka).

AHaIH3 TPAKTHYECKUX CUTYAIUH, B KOTOPBIX
NIPOSIBIISCTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTyallnii, CBI3aHHBIX C SIBJICHUEM
TATOTEHUSI.

OO0BsacHEeHHE OpOUTATLHOTO IBUKCHUS TIJIaHET

C UCTIOIb30BAaHUEM SIBJICHUS TATOTEHUS M 3aKOHA
WHEPIIHH.

H3mepenue Beca Tena ¢ TOMOMIBIO JUHAMOMETPA.
O060CcHOBaHUE 3TOTO CIIOCO0a U3MEPEHUS.
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Ananu3 u MOJCINPOBAHUEC ABJICHUS HCBECOMOCTH.

OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIA
CJIO’KEHHSI CHJI, HAPABJIIEHHBIX BJOJIb OJTHOM
npsaMoi. OrnpeneneHue BeTNYNHbI
PAaBHOJCUCTBYIOLIEH CHII.

M3yuyeHne cuibl TPEHUS CKOJIBKEHUS U CHUITBI
TPEHUS MOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEH.

AHanu3 NpaKkTUYECKUX CUTYalHUi, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WIIN
YBEJIMYEHHUs (KaTaHHWE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJIINITHUKOB, IUIABAHUE BOJHBIX )KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn ais pacuéTa CUIIbI TSKECTU, CHIIBI
YIPYTOCTH, CUJIBI TPEHUS

Uroro no pazneny 21

Paznen 4. /laByienue TBEPABIX TeJl, :KUIAKOCTEH U ra3oB

4.1 | Nasnenwue. Ilepenaua 3
JaBICHUS TBEPABIMU
TEJaMH, )KHJIKOCTSIMH
U Ta3zaMu

JlaBnenue. CriocoObl
YMEHBIIIEHUS U YBEJTUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBICHUS
rasa ot o0néma,
TeMIepaTyphl.

AHau3 1 00bSICHEHUE ONBITOB U MPAKTUYECKUX

CUTYallli, B KOTOPBIX MPOSBIISETCS CHJIa
JTABJICHUSL.

O6ocHOBaHUE cIOCOOOB YMEHBIIEHUS U
YBETMYCHHUSI TaBJICHUS.

W3y4yeHne 3aBUCUMOCTH JJABJICHUS ra3a
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[lepenaya nasienus
TBEPABIMU TEJIAMMU,
JKUJIKOCTSIMM U Ta3aMH.
3akon Ilackamns

0T 00bEMa U TEMIIEPATYPHI.

N3yyenune ocoOEHHOCTEH Nepeaaun 1aBIeHUs
TBEPIBIMH TEIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3yJILTATOB OIMBITOB
0COOCHHOCTSIMH CTPOCHHSI BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIepUMEHTAITFHOE I0Ka3aTeIhCTBO 3aKOHA
[Tackaus.

Pemenwne 3amau Ha pacdy€T qaBieHUS TBEPIOTO
Tena

4.2 | JlaBreHue )XUIKOCTH 3aBUCUMOCTH JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIABJICHUS JKUIKOCTH
KHUJIKOCTH OT TITyOHHBI. OT IITyOHWHBI MOTPY>KEHUS M TUIOTHOCTH JKUIKOCTH.
[THeBMaTnveckue MamuHbl. | Habmonenue u 00bsICHeHNE THIPOCTATHYECKOTO
I'aopocrarndeckuii napajiokca Ha OcHOBe 3akoHa [lackas.
napanokc. Coobmatomnuecs: | M3yuenue cooOmarmuxcs CoCy10B.
cocyasl. ['mapaBmuyeckue | Pemenue 3amad Ha pacu€T naBieHUs KUIKOCTH.
MEXaHU3MBI OObsicHEeHUE TPUHIINTIA EHCTBUS
THJIPABIMICCKOTO MPECcca, MTHEBMAaTHICCKUX
MAIIIHH.
AHanu3 1 00bSICHEHHUE TPAKTUUECKUX CUTYAIIHIA,
JEMOHCTPUPYIOIIHX MPOSBICHHUE JTaBIICHUS
KUAKOCTH U 3aKkoHa [lackans, Hampumep
MPOIIECCOB B OpTraHU3ME MPH TITYOOKOBOTHOM
HBIPSTHAN
4.3 | AtmocdepHoe ATtMmocdepa 3emu u DKCTepuMEeHTaATbHOE 0OHAPY)KCHHE
JIaBJICHUE aTMocQepHOe JaBJIeHuUE. aTMOC(epHOro JTaBJICHHUS.

[IprunHbI CylIeCTBOBaHUS

Ananu3 1 00bICHEHHE OIBITOB B IMPAaKTHICCKUX
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BO3JIYITHOM 000710YKHU
3emnu. OnbiT Toppruuesniu.
N3mepenue atmocdepHoro
JIaBJICHUA. 3aBUCUMOCTD
aTMOC(hEpHOTO JIaBJICHUS
OT BBICOTHI HaJl yPOBHEM
mops. [Tpubopsr

JUTSL UI3MEPEHUs
aTMoc(hepHOTro JAaBJICHUS

CUTYaIMi, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO JIaBJICHHUS.

OOBbsicHEHHE CYIIECTBOBAHUS aTMOC(EpbI
Ha 3EMJIE U HEKOTOPBIX IJIAHETaX WM €€
OTCYTCTBUS Ha Apyrux miaaHerax u Jlyne.
OObsicHeHNEe U3BMEHEHMSI TUIOTHOCTH aTMOChephl
C BBICOTOM M 3aBUCMMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacu€t atMocepHOro
JTABJICHUSL.

N3yuenue yctpoiicTtBa OapomeTpa-aHepouaa

4.4

JIeCTBUE )KUJIKOCTH U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JIeiCTBUE KUJIKOCTH U Ta3a
Ha MOrpyXKEHHOE B HUX
Teno. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Te.
BoznyxomnnaBanue

DKCIepUMEHTAIbHOE OOHApYKEHUE JCHCTBUS
YKUJIKOCTH Y Ta3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIEH HA TEJIO, MOTPYHKEHHOE

B JKUJIKOCTb.

[TpoBenenne u 00CYyKIEHNUE OIBITOB,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTh
BBITAUTKUBAIOIIEH CHJIBI, ICMCTBYIOIIECH HA TEIO
B JKHUJKOCTH, OT 00bEéMa OrpyKEHHOM

B )KUJIKOCTb YaCTH T€JIa ¥ OT INIOTHOCTH
YKUAJIKOCTH.

IIposepxa nezasucumocmu sbimanxugaroujeu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccwyl meua.

HccnenoBanue 3aBUCMMOCTH Beca TeJIa B BOJIE
oT 00bE€Ma NOTPYKEHHOM B )KUIKOCTh YaCTH TeJIa.
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Pemenne 3a1ad Ha npUMEHEHUE 3aKOHA
ApxuMea 1 yCIOBHS IIJIaBaHUS TEI.
KoHcTpynpoBaHue apeomerpa uimn
KOHCTPYHUPOBAHUE JIOJKH U ONPEIECIICHUE €€
IPy30I10AbEMHOCTH

Uroro no pazgeny

21

Pa3nen 5. Pabota u MOIIHOCTH. JHeprus

5.1

PaGora 1 MOIIHOCTH

3

Mexanunueckas padoTa.
MoIHoCTh

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOM pabOThI CUJIBI TSKECTU

NP NAJCHUHU TeJa U CUJIbI TPESHUS

IIPU PAaBHOMEPHOM TIEpEeMEIIeHUHN Tella

10 TOPU3OHTAJIBHON MTOBEPXHOCTH.

Pacuér MmomHocTH, pa3BUBaeMOU TIPH MOIBEME
T10 JIECTHHUIIE.

Pemenne 3a1a4 Ha pacy€T MEXaHMYECKON PabOTHI
1 MOIIHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIyar, 070K, HAKJIOHHAS
IJI0CKOCTB. [IpaBuio
PaBHOBECHS pblyara.
[IpumeHneHue npasumia
pPaBHOBECHS pbluara

K 0J10Ky. «3050TOC
npaBwiIo» Mexanuku. KITJ]
MPOCTHIX MEXAaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHHUKE

OmnpezeneHue BEIMTPHIIIA B CHIIEC TIPOCTHIX
MEXaHHW3MOB Ha MPUMEPE pbluara, OJABUKHOTO U
HETOABKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue yciaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX 1 IMPHUCIIOCOOICHHUSX,
HCITOIb3YEMBIX B OBITY M TEXHHKE, a TAaKKe

B )KUBBIX OpPTaHU3MaXx.

DKCHEPUMEHTAIBHOE J10Ka3aTeILCTBO PABEHCTBA
paboT IpU MPUMEHEHUH IIPOCTHIX MEXaHU3MOB.
Onpenenenune KIIJI HaKIOHHOM MJIOCKOCTH.
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Pemenue 3amau Ha IpUMEHEHME IPABUJIA
paBHOBecHs pbiuara u Ha pacuét KITJ]

5.3 | Mexaunueckas 4 MexaHndeckas SHEPIUsl. DKCIIEPUMEHTATBHOE ONPEICICHUE N3MEHEHUS
DHEPrus Kuneruueckas u KUHETUYECKOU U TTOTCHUUAIBHOW YHEPTUH Tella
MMOTCHUUAIbHAS SHEPTUSL. IIPU €0 CKaThIBAHWUHU 110 HAKJIOHHOM TIOCKOCTH.
[Ipespamienne onHoro Buaa | @opmMyaMpoBaHUE HA OCHOBE UCCIIEIOBAHUS
MEXAHUYECKOU SHEPTUU 3aKOHA COXPAHEHUSI MEXAHUYECKON DHEPTUMU.
B JIpyTOil. 3aKOH OO0cyxIeHre TPaHUI] MPUMEHUMOCTH 3aKOHA
COXPaHEHUSI DHEPTUU COXpaHEHUS YHEPTHUH.
B MEXaHHKE Penienue 3aa4 ¢ uCIoJIb30BaHUMEM 3aKOHA
COXpaHEHUS SHEPTUHN
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KUIIACC
No Haumenosanue KomnuectBo | IIporpammuoe copepxanue OCHOBHbBIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
n/m pa3ziesioB U TeM 4acoB
y4eOHOro npeaMeTa
Pa3nen 1. TensioBble iBJ1eHUsI
1.1 | CrpoeHue u cBOICTBA 7 OCHOBHBIE TIOJIOKEHUS Hab6ntoneHnue u mHTEpIpeTaIvs OnbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOEHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJT. OTBITHI,
MOATBEPKAAIOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mogenu TBEpIOro, KUIKOTO
¥ ra3000pa3HOro COCTOSTHUMN
BEILECTBA.
Kpucraumueckue u
amop(dHbIe TeNna.
OOBsiICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMauuBaHUE U
KaMWUISPHBIE SBICHUS.
TermoBoe pacliupeHue u
cKaTue

CBHUJICTEIILCTBYIOIIHUX 00 AaTOMHO-MOJICKYJIIPHOM
CTPOCHUH BEIIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Permenue 3a1a4 1o OICHUBAHUIO KOJUYECTBA
aTOMOB WJIM MOJICKYJI B IUHUIIE 00BEMaA
BEIIECTBA.

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (Hampumep,
¢dbparmenta nosmsl Jlykpenus «O npupoje
BeIlE») C M3JI0KEHNEM 000CHOBAaHUM aTOMHOMN
runoTe3bl (CMbIcI0BOE uTeHue). O1eHka
yOeTUTEeIILHOCTH 3TUX 00OCHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO JIBH)KEHUS, SIBIICHUS
muby3un 1 pazaTuUril MEXTy HUIMU Ha OCHOBE
ITOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON
TEOPUHU CTPOEHUS BEIIECTBA.

OOBsiICHEHHE OCHOBHBIX Pa3IN4Mil B CTPOCHUU
ra3oB, )KHJIKOCTEH U TBEPIBIX TEI

C UCITOJIb30BAaHUEM TIOJIOKEHUI MOJICKYJIISIPHO-
KHMHETUYECKON TEOPUHU CTPOCHMS BEIIECTBA.
[IpoBeneHrEe OMBITOB MO BHIPAIIIMBAHUIO
KPUCTAJUTIOB TIOBAPEHHOM COJIM WJIM caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIONIUX KaMUJUISIPHBIC SIBJICHUS U
SIBJICHHE CMauYuBaHUs.

OOBsiCHEHHE POJIH KaTUJUISIPHBIX SBICHUN

JUISL TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, KUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUST 00BEMA TBEPIBIX TEI,
TEKYUYeCTH KUJIKOCTH (B TOM YUCIIC, PA3HUIIBI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH),

JTaBJICHUS ra3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro o0bEéMa U
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BsICHECHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOT'O YUCHHUSI.
AHaJIU3 PAKTUYECKUX CUTYallUM, CBA3aHHBIX

CO CBOMCTBAMH I'a30B, )KUJIKOCTEW U TBEPABIX TEJ

1.2

TermnoBbeie TPOLECCHI

21

Temnepatypa. Csi3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CrocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUU: TeIUIoNepeiada u
coBepllieHue padoThl. Buabl
TeIJIonepelayu:

O06ocHOBaHME MPABUII U3MEPECHUS TEMIIEPATYyPHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHUS H
IITKaJT TEMITePATYPHI.

HaOnronenue u 00bsICHEHHUE OIBITOB,
JIEMOHCTPUPYIONINX U3MEHEHUE BHYTPEHHEN
SHEPIUU TeJla B pe3ybTaTe TeIUIonepeaun u
pa0OOThI BHEIITHUX CHUJI.

Habmronenre n 00bICHEHHE ONBITOB,
00CYXXJICHHE MPAKTUYECKUX CUTYaIIUH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonuuecTBO TEIIOTHI.

VY nenapHas TEIIO0EMKOCTh
BellecTBa. TemioooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oamanca. IlimaBienue u
OTBEp/ICBAaHUE
KPUCTAJUTUYECKHUX BEIECTB.
VienbpHas TeniaoTa
IJIABJICHUS.
[TapooGpazoBanue u
KoHjeHcanus. Micnapenue.
Kunienue. Y nenpHas
TEIJIOTa apooOpa3OBaHUS.
3aBUCUMOCTH TEMIIEPATYPhI
KHIICHUSI OT aTtMoc(epHOoro
JIaBJICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TemioTa
CrOpaHwusl.

[TpuHuUnIBl padbOTHI
TeraoBbIX aBurarenei KII1J]
TEIJIOBOT'O JBUTATEA.
TennoBbIe ABUTATENH U

JEMOHCTPUPYIOIINX PA3TNIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHa

IPU CMEIIUBAHUM XOJIOJHON U rOPAYEN BOIBI.
HaOiroieHre yCTaHOBJICHHS TEILIOBOTO
pPaBHOBECHS MEXIY ropsiueH M XOJI0JHON BOJIOH.
Omnpenenenue (U3MEpPEHUE) KOJIMUECTBA
TEIUIOTHI, MTOJIYYCHHOTO BOJIOW IPH TEINTIO0OOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue (M3MepeHne) yaeIbHON
TEMIOEMKOCTH BEIIIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BHIYUCICHHUEM
KOJIMYECTBA TEIJIOTHI U TEIUIOEMKOCTH

IpU TEIJI00OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETIOBBIX CBOMCTB BEIIECTB U
MaTepHalioB, HAIIPUMED, B LIETAX
DHEPTOCOCPEKEHHUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HaGmronenue siBneHuit ucapeHus u
KOHICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
PAa3IUYHBIX JKUAKOCTEM.

OObsicHeHME SBIICHUN UCTIAPCHUS 1
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3alMATa OKPYKAIOIEH
Cpensbl.

3aKOH COXpaHEHUS U
PEeBPALLEHUS SHEPTUU
B TEIUIOBBIX ITpoLIECCax

MOJICKYJISIPHOTO YUEHUSI.

Habmonenue u o0bsiCHEHUE Mpoliecca KUIEHMS,

B TOM YHCJIE 3aBUCHMOCTH TEMITEPaTyPhI
KHUTICHUS OT JTaBJICHHSI.

Omnpenenenue (M3MepeHUE) OTHOCUTEILHON
BJIQXKHOCTHU BO3/1yXa.

Habmronenue npoliecca riaBiieHus
KPUCTAJNTMYECKOT O BEIlIECTBA, HAIIPUMeED, JIbJIa.
CpaBHeHHE TPOLIECCOB IIaBICHUS
KPUCTAJUTMYSCKUX TEJ U Pa3MATUCHHUS

IIPY HarpeBaHUU aMOpP(HBIX TeJl.
Omnpenenenue (M3MepeHUE) yaeIbHON TETUIOTHI
TUTABJICHUS JIbJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCICHHEM
KOJIMUECTBA TEIJIOTHI B MIpolieccax
TEIUIONEepe AU PH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHCHCAIUH.
AHanu3 CUTyaluii MPaKTHIEeCKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepHaJIOB, COJIEBast TPeiKa u JIp.

AHanu3 paboThl U 00BSCHEHUE MPUHIINTIA
JIEHUCTBUS TEIIOBOTO JIBUTATEIS.

Brranciienne Komm4aecTBa TeTIOTHI,
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BBIJICJISIFOLETOCS IPU CTOPAHUHN PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cyxIeHHEe YKOTOTUUECKUX MTOCIIeACTBUN
HCIIOJIb30BAaHUS IBUTATEIEH BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOIIICKTPOCTAHIUN

Uroro no pazgeny

28

Pa3nen 2. Daekrpuyeckue u

MAarHUTHbBIC ABJICHUSA

2.1 | DnexTpuyeckue
3apsiibl.
3apsKeHHbIE Tena U
UX B3aHMO/JICHCTBUS

7

DIIeKTpuU3aLus Tedl.

JIBa pona 3JIeKTpUIECKUX
3apsanoB. Bzaumopencteue
3apsKEHHBIX TEJl.

3akoH KysnoHa (3aBUCUMOCTb
CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TET

OT BEJIMYMHBI 3aPS0B U
PaCCTOSIHUSI MEXKTY TEJIaMu).
DIEKTPUYECKOE TIOJIE.
Hanpsxk€aHocThb
AIEKTPUYECKOTO TOJIS.
[IpyHIMI cyniepno3unuu
AIEKTPUUECKUX TTOJIEU

(Ha KAYECTBEHHOM YpPOBHE).
Hocurenu snexrpuueckux
3apsiIOB. DIEMEHTapHBII
AIEKTPUUECKUH 3apsil.
CtpoeHue aToma.
[IpoBogHMKH U

HaGnroneHue v mpoBejieHrEe OBITOB

10 AJICKTPU3AIUH TEJ MPU COMMPUKOCHOBEHUU U
MHIYKIHUEN.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOMMEHHO M PA3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsiCHEHHE TPUHITUTIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsicCHeHHE SBIICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEH

C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPsA/I0B B BEIIECTBE.
Pacno3naBaHue 1 00bSICHEHHE SIBJICHUH
AJIEKTPU3AIIMHU B IOBCEIHEBHOM KU3HHU.
HaOmronenue u 00bICHEHUE OIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsijia.

HaOmtoeHre onpITOB O MOASIUPOBAHUIO
CUJIOBBIX JIMHUM DJICKTPUUECKOTO MOJIA.
HccnenoBanue 1eMCTBUSA SIEKTPUUECKOTO OIS
Ha MPOBOJIHUKH U JUIICKTPUKH
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JTUBJICKTPUKHU. 3aKOH
COXpaHEHMS IIEKTPUUECKOTO
3apsna

2.2

ITocTosHHBIN
JJEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.
VYcnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTouyHuKY MOCTOSTHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TenoBo€, XUMUYECKOE,
MAarHuTHOE).
DIEKTPUYECKU TOK

B )KMJIKOCTSIX U razax.
DneKkTpuyecKas 1emb.
Cwuna Toka. DJIeKTpUIeCcKoe
HaIpsIKEHUE.
ConpoTtuBiieHUE
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BEUIECTBA.
3akon OMa i1 y4acTka
uenu. [locnenoBarensHoe u
napauielIbHOE COEUHEHNE
MIPOBOJTHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH [[>xoyns—JIeHna.
DJIEKTPUYECKUE TN U

Hab6ntonenue pa3inuHbIX BUOB JEUCTBUS
AIEKTPUUYECKOT0 TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B TOBCETHEBHOM KU3HMU.
Haburonenre BO3HHKHOBEHUS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 UCTIBITAHKE IEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKa.

N3mMepeHne cuiibl TOKa aMIIEpMETPOM.
H3mepeHue 37eKTpUIEeCKOT0 HapsKEHUs
BOJIbTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IJIOMIAIH TONIEPEYHOTO CEUCHUS
U Matepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CJI0KEHUS HANPSIKEHAN
IIPY MOCIIEIOBATEIBHOM COETMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia I CUIIBI TOKA

IIPY NApaJUIETbHOM COCIMHEHUH PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU SHEPIUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHau3 CUTyalui mocie0BaTEIbHOTO U
MapajIeIbHOr0 COEIMHEHUSI TPOBOTHUKOB

B JIOMAIITHUX JICKTPUUECKHUX CETSX.

Pemenne 3agau ¢ ucnonb3zoBaHuem 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCIIEI0BATEIHOM U
MapajieIbHOM COCIMHEHUH TTPOBOJHUKOB.
Onpenenenue padboOThI 2JIEKTPUYECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OmnpezneneHne MOLHOCTH JIEKTPUUECKOTO TOKa,
BBIJICJIIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HaIpsKeHUs Ha Hell. OnpeneneHue
KII/ marpeBarens.

HccnenoBanue npeodpa3oBaHus SHEPTUU

IIPU NOIBEME Ipy3a JIEKTPOABUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
IIPUHLINIA IEVUCTBUS IUIABKUX ITPEIOXPAHUTEIIEH.
Pewenue 3a1a4 ¢ HCIIOJIB30BAHMEM 3aKOHA
Jxoyns—JIenna

2.3

MarHuTHBIC SIBICHHUS

ITocTostHHBIC MAarHUTHI.
BzaumoneiictBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe mojJie.
MarauTtHoe€ 1101¢e 3eMIH

HMccaeqoBanue MaruuTHOTO B3aMMOJICHCTBHUS
MMOCTOSTHHBIX MarHuTOB.

N3yyeHne MarHuTHOTO MOJISt TOCTOSTHHBIX
MAarHUTOB MPHU UX 00BEIMHEHUH U Pa3/ICICHUU.
HMccneqoBanne MarHUTHOTO B3aUMOICHUCTBHUS
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1 €TI0 3HAaUCHME JIJIS KU3HHU
Ha 3emuie. OnbIT DpcTea.
MarsuTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenne
3JIEKTPOMArHUTOB

B TEXHUKE. JlencTBUE
MarHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
ITOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOJIBUTaTEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IPU UX OOBETUHEHUH U Pa3ICICHUH.
[IpoBeneHnE ONBITOB MO BU3YATU3AIUHU MOJIS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHue siBIeHUS] HAMAarHUYMBaHUS BEILIECTBA.
HccnenoBanue eUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CUJIbI B3aUMOACHCTBUA KaTyIIKH

C TOKOM ¥ MarHuTa OT CWJIbl M HAPaBJIECHUS TOKA
B KaTyIIKeE.

AHaJu3 CUTyaluil MPaKTUYECKOT0 TPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, METUIIUHE).
N3yueHune nercTBUs MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune nerlcTBUS 3IEKTPOABUTATEIS.
N3mepenune KII/I anekTpoaBuratenbHOM
YCTaHOBKH.

PacriozHaBanue u aHanu3 pa3InaHbIX
MIPUMEHEHUN JIEKTPOABUTATENEH

(TpaHcTOpT, OBITOBBIE YCTPOUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKIUS

Oneitel Gapanes. SBnenue
AIEKTPOMAarHUTHOU
nHaykuuu. [Tpasumno Jlenua.
DIIEKTPOreHepaTop.

OneITHI 11O HCCICAO0BAaHHNIO SABJICHUNA
BHGKTpOMaFHHTHOﬁ HHAYKIOHUN: UCCICIOBAHNC
W3MEHCHUMN 3HAUCHUS U HaIIpaBJICHHUA
HHAYKIMOHHOI'O TOKa
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CnocoObl osTy4yeHus
3JIEKTPUYECKOU DHEPIUH.

DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMbBIX
UCTOYHUKAX SHEPTHH
Uroro no pazaeny 37
PesepBHoe BpeMms 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIACC
No Haumenosanue KomnuectBo | IIporpammuoe copepkanue | OCHOBHBIC BUJIBI ACATEILHOCTH O0YUAOITUXCS
n/m pa3ziesioB U TeM 4acoB

y4eOHOro rpeaMeTa

Pa3zgesa 1. Mexannueckue siBJICHUA

11

MexaHudeckoe
JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHU

10

MexaHnyeckoe IBUKEHHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTENIBLHOCTh
MEXaHUYECKOTO JBUKCHHUS.
PaBrHOMEpHOE
MPSIMOJIMHEMTHOE JBUKCHUE.
HepaBromepHoe
MPSIMOJIMHENHOE JBUXKEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOpOCTH TeJa MpHu
HEPaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJINHENHOE IBUKECHUE.
CBoOonHOE TazicHue.
Omnpitel ["anumnes.
PaBHOMEpHOE NBHKEHNE

10 OKPYKHOCTH.

[Iepron u yactota
obparienus. JInnelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYKJIeHHUE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JIBUKEHUS.

OO6cyxIeHre rpaHull IPUMEHUMOCTH MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHXKCHUS
pa3IMYHbIMU cioco0amu (ypaBHEHHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIIBHOCTh MEXaHHUUECKOTO
JIBUKCHHUSL.

Habmronenne MexaHn4ecKoro ABUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEJIBHO Pa3HbIX
TE€JI OTCUETA.

AHanu3 tekcta ['anunes 00 OTHOCUTENIbHOCTH
JBUKEHMST; BBITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTEHHE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABVKCHHS IIIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHHE CI0OCO00B
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[lenTpocTpeMuTenbHOE
YCKOPEHUE

npUOIMKEHHOTO ONPEEICHHUS] MTHOBEHHOM
CKOpOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapUKa B )KUJIKOCTH, MOJEIH
AIIEKTPUYECKOrO0 aBTOMOOWIIS U T. I1.).
Onpenenenue nyTH, MPOKWICHHOTO 32 JaHHbBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTU TyTH PABHOMEPHOT'O
JIBUXKEHUSI OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JENUCTBUS MPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cnuaoMeTpoB).

Brlunciienue mytu U CKOpOCTH pH
PaBHOYCKOPEHHOM IPSAMOJIMHEUHOM JIBUKECHUU
Tea.

OnpezneneHue NpoMIEeHHOr0 MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O ITPSMOJIMHENHOTO
JBUOKEHUS TEja OT BPEMEHU.

IIposepxa cunomeswvi: eciu

npU pagHOyCKOPEHHOM OBUNCEHUU

0e3 HauanNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps10 He4EMHBIX Yuces, mo
coomeemcmeyouue nPoOMeHCymKu 6pemeru
0OUHAKOBYL.
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Ornpenenenue yCKOpeHus Tela

MIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TUIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpaIleHust
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PABHOMEPHOTO
JIBIDKCHHUS TeJla M0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUUYECKOTO JABUIKCHUSI Pa3TUNIHBIX BUJIOB.
Pacno3naBanue u npuOIMmKEHHOE ONMKMCaHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKEHUS
B MIPUPO/JIE U TEXHUKE (HA MpUMepax CBOOOIHO
NaJAIINX TEJ, ABUKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

B3aumoneiictBue Tei

20

[Tepsblii 3ak0oH HproTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akon HproToHA.
[IpyHIMI cynepno3uuuu
CHIIL.

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHHUS IOKOS, IPYTUE BUJIbI
TPEHUS.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHHS.

HabGmronenue n 06CyxaeHre OmbITOB

C IBIDKCHUEM TeJla MPY YMEHBIIICHUN BIUSHUS
JIPYTUX TeJI, MPENATCTBYIOMNX IBHKCHHIO.
AHanu3 Tekcta ["anuies ¢ onucanuemM
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBITIOJTHCHHUE 3aJJaHUM 10 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyxaeHne BO3MOKHOCTH BBITOJHEHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCUETA.

HaOmronenue u o0CyXaeHne MEXaHUIECKUX
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YckopeHne cBOOOTHOTO
najicHus1. JBUKEHHE MIIaHeT
BoKpyr Connua. Ilepsas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTh 1 ieperpysku.
PaBHOBeCHEe maTtepuanbHOM
TOYKU. AOCOIIOTHO TBEPAOE
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsKECTH

SIBIICHU, TIPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

U YCKOPEHHOM JIBF)KCHHH OTHOCUTEITHHO
KaOuHeTa (HU3UKU.

JlencTBus ¢ BEKTOpAMU CHUII: BBITIOJIHEHUE
3aJIaHUM 110 CIIOKCHHIO U BRIYUTAHUIO
BEKTOPOB.

HabGntonenue u/uiv npoBeieHUe ONbITOB,
JIEMOHCTPUPYIOIIHMX 3aBUCUMOCTD YCKOPCHUS
TeJa OT MPUIOKEHHON K HEMY CHIIBI U MACChI
Tena.

AHanu3 v 00bsICHEHHE SIBJICHUHN

C UCIIOJIb30BAaHUEM BTOPOTO 3aKoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa HproTOHA ¥ MpaBUiia CIOXKEHUS CUIL.
Omnpenenenue >kECTKOCTU MPY>KUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOIIOAAI0TCS
yrnpyrue aedopManuu, 1 uX 00bsICHCHHE

C UCTIOJIh30BaHUEM 3aKoHa [ 'yKa.

Pemenue 3a1a4 ¢ CMOIb30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS

CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUS.

OOcyxaeHne pe3yabTaToOB UCCIICIOBAHHUA.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIb)KEHUS.

W3mepenne CHITbl TPEHUS TTOKOSI.
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Pemenue 3aaa4 ¢ ucnosib30BaHuEM (POPMYIIbI
JUIS1 CUJIBI TPEHUSI CKOJIBKEHUS.

AHanu3 IBUKEHUS TEN TOJIBKO MOJ IEMCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO NaJeHHUS.
OOBbsicHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaIeHUs OT MAcChl TeJa.

OrneHka BeIMYUHBI CUIIBI TATOTEHHUS,
JEUCTBYIOLLIEN MEXY ABYMs TEJIaMHu

(mJ1s1 pa3HBIX MaCC).

AHanu3 IBM>KEHUSI HEOECHBIX Te

0] IEHCTBUEM CHUJIbI TATOTCHHUS

(c UCIIOJIB30BAHUEM JOTIOJTHUTEIIBHBIX
MCTOYHUKOB HH(POPMAIIHH ).

Pelrenne 3aad ¢ HCHOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (HOPMYIIBI

JUIS1 pacy€Ta CUIIbI TSHKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BBIITOJIHEHHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaGmronenne n o0Cyk/1eHHE OTBITOB

10 U3MEHEHHUIO BECA TEJIA [P YCKOPEHHOM
JBUYKEHUU.

AHanu3 ycia0BUil BOSHUKHOBEHUSI HEBECOMOCTH
U IIEPETPY3KHU.

Pemrenne 3ana4 Ha onpeesieHne Beca Tena

B PA3JIMYHBIX YCIOBUSX.
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AHanu3 cuil, AEUCTBYIOLINX Ha TEIIO,
MOKOSIIIIEECS HA OIOPE.
OrnpenenieHue EHTpa TAKECTH PA3IUYHBIX TEI

1.3.

3aKOHBI COXpPAHEHUS

10

Nmnynsc tena. U3menenue
UMILyJibca. IMIyJibc CUIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBIDKEHUE.

Mexanuueckas paboTa u
MOIITHOCTh. PaGoTa cui
TSXKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTHUU U
pab6otsl. [ToTeHnmanbHas
SHEPrus Tena, HOIHITOrO
HaJl IOBEPXHOCTBIO 36 MJIH.
[loreHumanbHas 3HEPrUs
C)KATOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPTHUH. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u o0CyX1€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX MIepejady UMITYJIbCa

MIPU B3aUMOJICUCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCa MIPU a0COJIFOTHO YIIPYTOM U
HEYIPYroM B3aUMOJCHCTBHUH TEJl.

AHanu3 CUTyaluil B OKPY>Karolen KUu3HH

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

PacrioznaBanue siBeHUsI pEAKTUBHOTO
JIBUKEHUS B IPUPOJIE U TEXHUKE.
[TpumeHeHne 3aK0Ha COXPAaHEHUST UMITYJIhCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUSA,
yIPYToro MeHTPaTbHOTO B3aUMOICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pelrenne 3aad ¢ MHCHOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue padOTHI CUIIBI YIPYTOCTH

IpHU NOABbEME TPy3a C UCIOJIb30BaHUEM
HETOJABUKHOTO U MOJBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne moTeHIMaIbHOM SHEPTUHU YIIPYTO
nehopMUPOBAHHOM MIPYKUHBI.
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M3mepeHne KHUHETUYECKON DJHEPT UM Tella

10 JUIMHE TOPMO3HOIO ITYTH.
DKCNEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MOTCHIUAIBHON U KHHETUYECKOM DHEPTUM TENa
IIPU IBUKEHUU 10 HAKIIOHHOM TUIOCKOCTH.
DKCIepUMEHTaIbHasl MPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

pU CBOOOTHOM Ia/ICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAHUYECKON SHEPTUHU JJIs pacuéTa

HOTCHHH&HBHOﬁ 1 KMHETUUYECKOU 3Hepr1/11>1 TCia.

Pemienue 3aJa4 C UCIIOJIb30BAaHHCM 3aKOHa
COXpPaHCHUA MEXaHHUYECKOU OHCPIHUHN

Hroro mo pazueny 40

Pa3nena 2. MexannuecKne KoJ1e0aHUA M BOJTHBI

2.1 | Mexanuueckue 7 KonebarensHoe aBuxenue. | HaOmroneHnme KoaeOaHu Mo J€HCTBUEM CUIT
KoJIeOaHus OCHOBHBIC XapaKTEPUCTUKU | TSHKECTH U YIPYTOCTH U OOHAPYKEHUE

KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUTUTY/Ia.
Maremaruueckuii u
NPYXUHHBIN MasTHUKH.
[IpeBpaiieHue 3Heprun
pu KoJieOaTeIbHOM
JIBUKEHUH.

3aryxaroniue KojaeOaHus.
Breinyxnennbie koaeOaHusl.
Pe3onanc

MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 xonebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaenecHnue 9acTOThI
KOJIeOaHN MAaTEMaTHIECKOTO U IIPYKUHHOTO
MAasITHHKOB.

Habmaronenre n 00bICHEHHE SIBIICHUS
pe30HaHca.

HccnenoBanne 3aBUCHMOCTH TTEPHO/Ia
KOJIeOaHUH TIOIBEIIICHHOTO K HUTHU I'py3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIeproaa KojaeOaHui
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl I'py3a.
Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHOIA
KOJIeOaHUI MPY>KUHHOTO MAsITHUKA OT MacChl
rpy3a v KECTKOCTU NPYKUHBI.

[IprMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH /ISl ONMCAHUS
KOJICOAHUI B OKPY’KAIOIIEM MHpE.

Pemenne 3amay, CBI3aHHBIX C BHIYUCIICHUEM
WM OIICHKOM 4acTOThI (Teproaa) KoneOaHui
Hsmepenue yckopenus c60000H020 nademust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIE U
norepeyHble BOIHBI. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpocTpaHeHHUs.
MexaHn4eCKre BOJTHBI

B TBEPIOM TENE,
CECMUYECKUE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa U
BbIcOTa TOHA. OTpakeHUE
3Byka. Ma(pa3Byk n
yIBTPa3BYK

OO6HapyKeHHe U aHAJIU3 BOJTHOBBIX SIBICHUM
B OKPY>KaIOIlleM MHpE.

Habmronenue pacnpocTpaHeHus PO0JIbHBIX
Y TOTNEPEYHBIX BOJIH (Ha MOJEHN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUIOB BOJIH

B NpUpo/ie (3BYK, BOJHBI HA BOJIE).
Boluncnenue AJIMHbI BOJIHBI U CKOPOCTH
pacrnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTBI CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHHIA.
HabGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

Hab6ntonenue u o0bsicCHEHUE SIBIICHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHann3 OpUrHHAIBHOTO TEKCTA, MOCBIIIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WM YJIbTPA3BYKa)

B TEXHUKE (IXOJIOKAIUSs, YIbTPA3BYK

B MEJMIIMHE U JIp.); BHITOJIHEHHE 3a/IaHUN

10 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazgeny

15

Pa3nen 3. DiieKTpPOMAarHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DNeKTpOMarHuTHOE ToJIe. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIIUX
noje u DIEKTPOMATrHUTHBIC BOJIHBI. | B3AUMOCBS3b JIEKTPUUECKOTO U MarHUTHOTO
3JIEKTPOMAarHUTHbBIE CaoiicTBa OJIEH.

BOJTHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIepUMEHTAIbHOE N3yUYEeHUE CBONCTB
[IIkayia 3JIEKTPOMArHUTHBIX | BJIEKTPOMATHUTHBIX BOJH (B TOM YHUCIIE
BOJIH. Mcnonp3oBanme C TIOMOIIIbI0 MOOMIBHOTO TesedoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTr€eHOBCKUX CHUMKOB
IUIsL COTOBOM CBSI3H. YCJIOBCYECCKOI'0 OpraHmu3ma.
ONEKTPOMAarHUTHas IPUPOAA | AHAIHM3 TEKCTOB, ONMUCHIBAIONIUX TPOSBICHHUS
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO M3TyYEHUs B IPUPOJIE:
BonHoBbIe cBOiICTBa cBETA YKUBBIC OPTaHU3MBbI, U3Ty4eHUsI HEOCCHBIX TEIl
(CMBICIIOBOE UTEHUE).
Pacno3HaBaHue U aHaIU3 pa3IMYHbIX
MPUMEHEHH AIIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3ama4 ¢ ucnoiap3oBanueM Gopmy
JUISl CKOPOCTH AIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YaCTOTHI CBETA
Uroro mo pazmeny 6

56



denepanbHas padouas nporpamma | ®usuka. 7-9 kiaccsl (0a30BbI YPOBEHB)

Pa3gea 4. CBeToBbIE IBJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBast Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunerinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceta. [Llmockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTpa)XCHUS B ONITHYECKHUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOITUX
SIBJICHUE MTPSMOJIUHEHHOTO PACIIPOCTPAHCHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIPETAIUS C UCTIOIb30BAaHUEM
MOHSITHS CBETOBOTO JIyya.

OOBsiICHEHHE U MOJICTTUPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPKCHUS
CBETOBOIO JIy4a OT yTIJia MMaJICHUS.

N3yueHne cBOWCTB M300paKeHUs B TIIIOCKOM
3epKase.

HaOmronenue n 00bsICHEHHE OIIBITOB

IO TTOJTyYEHHIO N300paKeHUH B BOTHYTOM U
BBHITTYKJIOM 3epkaiax. Habmonenue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETA
Ha TPaHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OTIBITOB C MOJHBIM BHYTPEHHHUM OTPaKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MIPEJIOMJICHHUS OT yTJIa MMaJICHUS CBETOBOIO JTy4a
Ha TPaHUIIE «BO3TYX—CTEKJIIO».
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MIPEIOMJICHHS CBETa B TTIOBCEHEBHOM KU3HHU.
Anann3 u 00bICHESHUE IBJICHUS OIITHYECKOTO
MHUpaXa.

Pemnrenune 3aga4 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTPaXKCHUS U MPEIIOMJICHHUS CBETA
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4.2 | JIuH3bI ¥ ONTHYECKUE 6 JIunza. Xon nyueii B muH3e. | [lonmyueHue n3o0pa>keHHil ¢ TOMOIIbIO
pruOOpbI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
dboToanmapara, mukpockomna | Onpeaenerue GOKYCHOTO pacCTOSHUS U
u Teneckona. ['na3 xkax ONTUYECKON CUJIbI COOMPAIOILEH JTUH3BI.
OITHYEeCKas CUCTEMA. AHanu3 yCTpONCTBA U MPUHIUIIA JEUCTBUSA
bnuzopykocts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIbHO30PKOCTh doToamnmnapaTa, MUKpOCKOIa, TEJIECKOIA.
N3yueHue Mojienu ria3a Kak ONTHYECKON
CUCTEMBI. AHAJIU3 SABJICHUHN OJIM30PYKOCTH
U JaTbHO30PKOCTH, IPUHITUIIA ICUCTBUS
OYKOB
4.3 | Paznoxenue 6enoro 3 PasnoxxeHue 6e1oro ceera HaGmronenue pasnoskeHust 6€J10ro cBeTa
CBETa B CIIEKTP B criekTp. OnbITel HpIOTOHA. | B CIIEKTD.
CrnoxkeHne CreKTpaaIbHbIX Habmronenne u o0bsiCHEHHE OTIBITOB
1BeToB. Jlucnepcus cpera 10 TIOJTYYEHHIO O€JIOT0 CBETAa MPH CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BSCHEHNE OTIBITOB
110 BOCIIPHSITHIO I[BETA TIPEIMETOB MPU UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3nen 5. KBanToBbIe siBJIeHUSA
5.1 | Ucyckanue u 4 Omnwitel Pezepdopna u O6cyxnaenue nenu onsiToB Pesepdopaa

IIOIJIOMICHUC CBECTA
aTOMOM

II1aHCTapHas MOACIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue u nornomenue

I10 UCCJICA0OBAaHNIO aTOMOB, BBIIBM?KCHHC
THUIIOTEC3 O BOSMOJKHBIX PE3YyJIbTaTaX OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIOIaracMoro CTpoCHH1:A
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cBeTa aTOMOM. KBaHTEI.
JIuHelyaTeie CIIEKTPHI

aTOMOB, (POPMYJIMPOBAaHUE BHIBOJOB

U3 PE3YJIbTAaTOB OIBITOB.

OO6cyxaeHre NpoOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cranimoHapHbIX OpOUTaX IJIEKTPOHOB.
Habutonenne CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YECHUS Pa3IMYHBIX BELIECTB.
OObsicHEHNE TMHENYAThIX CIIEKTPOB U3IIYUECHHUS

5.2

Ctpoenne aTOMHOTO
saqpa

PagnoaktuBHOCTB. Anb(a-,
Oeta- U TaMMa-U3TyYeHUSI.
CTtpoeHue aTOMHOTO si/1pa.
Hykmonnas Mmozens
aToOMHOTO sipa. M30Tombl.
PagnoaxTuBHBIE
npespauienus. [lepuon
HOJTypacraia aTOMHBIX siJiep

OO0cyxIeHre BO3MOXKHBIX THIIOTE3 O MOJICIISIX
CTpPOCHHUA siApa.

OrnpenenieHue cocTana siJiep 1o 3aJaHHbIM
MacCOBBIM M 3apS0BbIM YUCIIaM U

IO MOJIOKEHHIO B IEPUOUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sJIpa U €ro
MOJIOKEHHUS B IEPUOJIMUECKON cUCcTEME

P 0-pPaIUOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-4aCTHUI IO TOTOBBIM
dboTorpadusm.

OO6nHapy:xeHre 1 U3MEpPeHNE PaHaliOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €T
WHTEHCUBHOCTH.

Amnanu3 OMONOTHYECKUX U3MEHCHUM,
MPOUCXOAIIUX MO IEUCTBUEM
pPaauOaKTUBHBIX U3Ty4YCHUI.
Hcnonp30BaHne paiMOAKTUBHBIX U3ITy4EHUN
B MEJIULIUHE
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5.3 | SAnepHble peakiuu 7 SAnepusle peakuun. 3akoHbl | Pemenue 3a1a4 ¢ HCIIOJIB30BaHUEM 3aKOHOB
COXpaHEHHMs 3apsAI0BOTIO U COXpaHEHHsI MACCOBBIX U 3apsI0OBBIX YHCEII
MacCOBOI'O YHACEI. DHEPTUs | Ha ONpe/ieJIeHUue Pe3yIbTaToOB SAEPHBIX
CBSA3M aTOMHBIX s7ep. CBsI3b | peakimii; aHaIu3 BO3MOKHOCTH WM
MaccChl U 9HEepIruu. Peaknuu | HEBO3MOXKHOCTH SIICPHON PEaKIIUU.
CUHTE3a U JCJICHUS SIEp. OneHKa 3Hepruu CBA3M SAEP € UCIOIB30BAHUEM
Ncrounnku sneprun CosHna | ¢popMyiibl DWHIITEHHA.
v 3BE31. SnepHas OO6cyxaeHne NepCreKTUB UCTIOIb30BaHUS
sHepreTuka. JleicTBus YIPaBIsSEMOr0 TEPMOSIEPHOIO CUHTE3A.
PaMOAKTUBHBIX U3IYyYCHHN | OOCYXICHUE IPSUMYIIECTB M IKOJIOTMICCKHUX
Ha KUBbIE OPraHU3MbI npo0JieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKON

Uroro no pazgeny 17

IHoBTOpUTEIHLHO-0000 AT MOTYJIb

IloBTOpEeHue u 9 Cucremaruzanus u Beinonnenne yueOHbIX 3a1aHuM, TPeOYOIINX

000011IEHIE
CoJIepKaHus Kypca
busuku 3a 7—9 Kacchl

0000111eHNEe TPEIMETHOTO
CoJiep KaHMs U OIbITa
NESITENIbHOCTH,
IPUOOPETEHHOTO

IIpH U3YYEHUH BCETO Kypca
(bU3UKU OCHOBHOTO 00IIIET0
00pa3zoBaHwMsL.

[IogroToBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy 0 pU3HKE

JUIS1 00 yJaronuxcs,
BBIOPABIINX 3TOT YUEOHBIN
nmpeaMeT

JEMOHCTpAld KOMIIETEHTHOCTEN,
XapaKTEePU3YIOUIUX €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTB:

— NPUMEHEHUS MTOTYYEHHBIX 3HAHUI

JUTSI HAYYHOTO OOBSICHEHUST PUBNUECKUX
SABJICHUN B OKPYKarOUIEH PUpPOJIE,

B IIOBCEJIHEBHOW KU3HU U BBISBICHUS
(bU3HYECKIX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTU;

— IPUMEHEHUS OCBOCHHBIX
SKCIEPUMEHTAJIbHBIX YMEHUM

JUIS1 UCCIIEIOBAHUS (PUBHUECKUX SIBIICHUI,
B TOM YHCJIE JJISI TPOBEPKU TUIIOTES
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Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacu€THbBIX 3a7a4, B TOM YHCJIE
IpEeANnoiaraiux NCIoIb30BaHNE (PU3NUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IUYHbIX Pa3/IeNoB Kypca (PU3MKH.
BrinoJsiHeHUE U 3aIUTa TPYNIOBBIX WU
VH]JIUBUYaJIbHBIX IPOECKTOB, CBSI3aHHBIX

C coJiep>KaHueM Kypca GU3UKH

Uroro o pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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