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IHosicHUTEABLHAA 3AIINCKA

Pabouass mporpamma mnpeamera YI10.07.01. «Dusuka» ans oOydaroniuxcs (—9
KJIaCCOB Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs COCTaBJICHA HAa OCHOBE TPeOOBaHUI
K pe3yibTaTaM OCBOCHHsS OCHOBHOW 00pa30oBaTENbHOW MpPOrpaMMBbI OCHOBHOTO OOIIETro
oOpa3oBaHus, TpeACTaBICHHBIX B dDenepalbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
cTaHaapre ocHoBHoro ooOmero oOpazoBanus (Ilpukaz3 Munnpocsemienuss Poccun ot
31.05.2021 Ne 287), B denepasibHONM 00pa3oBaTeIbHOM MporpaMMe OCHOBHOTO OOIIETo
obpazoBanusi (IIpukaz MunnpocBemienus Poccun ot 18.05.2023r. Ne 370 «O6
yTBepXkaAeHUN (enepanbHOl  00pa3oBaTENbLHON MpOrpaMMbl  OCHOBHOTO — OOIIETo
oOpazoBanus»), OPIl no ¢usuke, nporpamme Bocrnutanus AHO I[10 «llkona
KJIACCHUYECKOTO TaHIIAa», C YYETOM MHEHHUsS YYaCTHUKOB OOpa30BaTEIbHBIX OTHOIICHUH, C
yu4€TOM pachpeleN€HHbIX 10 KJaccaM MpoBepseMbIX TpeOOBaHM K pe3ylbTraTam
ocBoeHmsi OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUsI.

Pabouas nporpaMma OpHUCHTUPOBAHA HA COBPCMCHHBLIC TCHACHIMWU B INIKOJBbHOM
O6p&30BaHI/II/I 1 aKTUBHBIC MCTOJUKHN O6y‘{€HI/I$I.

Conepxanue mporpaMMbl 1o  (U3MKE HampaBieHO Ha  (OPMUPOBAHUE
€CTEeCTBEHHO-HAYUYHON IPaMOTHOCTH OOYYAIONIMXCSl M OPTaHU3alUI0 U3YYCHUST (PU3HKU Ha
NesITeNbHOCTHOM OCHOBE. B mporpamme no ¢u3nke yuuThIBalOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanusaruu TpedoBanuit ®I'OC OOO k miIaHUPYEMBIM JIMYHOCTHBIM U
METanpelMETHBIM  pe3yibTaTaM  OOy4eHHus, a TakkKe MEXIPEIMETHbIE CBA3U
€CTECTBEHHO-HAaY4YHBIX y4E€OHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O OOIIIETr0 00pa30BaHUsI.

[Iporpamma 1o (u3uke ycTaHaBIMBAeT paclpeielieHne y4dyeOHOro marepuaia
no rojmaMm oOydeHust (IO Kjaccam), MpeuiaraeT MNPUMEPHYIO TOCIEI0BaTEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOTO COJAEpPKAHUS U YUYETE
BO3PACTHBIX OCOOCHHOCTEH 00yJaroNIuxcsl.

®uznka SABIAECTCA CUCTEMOOOPA3YIONIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEIMETOB, TMOCKOIbKY (HU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBICHHIA,
M3y4aeMbIX XUMUEH, OMOJIOTHEN, acCTpOHOMUEH U PU3nYecKoi reorpadueii, BHOCUT BKJIA]
B E€CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, MPEHOoCTaBiseT Haubosee siCHble 00pasilbl
MPUMEHEHUS HAyYHOTO METO/a IMO3HAaHUS, TO €CTh CIOC00a IMOJYYEHHS TOCTOBEPHBIX
3HAHUU O MUDE.

OnHa W3 rJaBHBIX 3a71a4 (GU3HMUYECKOro 0o0pa3oBaHHMsl B CTPYKType oOOIIero
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH M MHTEpeca K
HayKe y 00y4arommxcs.

N3yuenne ¢usznku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHHE CIEAYIOIMINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTb:

HAay4yHO OOBSICHSTH SIBIICHMS, OIEHMBATh M TOHUMATh OCOOCHHOCTH HAy4YHOTO
WCCIICIOBaHMS;

MHTEPNPETUPOBATh JAHHBIE M  HCIOJb30BAaTh HAYYHBIE JIOKA3aTEJIbCTBA JJIS
MOJy4YE€HUS BBIBOLOB.



Henu uzyuenust GpU3UKU HA YPOBHE OCHOBHOTO 00111€eT0 00pa30BaHus OMPECICHBI B
Konuenuun mnpenoaaBanust ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTEIbHBIX
OpraHu3aLusaX Poccuiickon Qenepauuu, pean3yIoInX OCHOBHBIE
oOireoOpa3oBareyibHble  MpOrpaMMbl,  yTBepkIE€HHOW  pemienuem  Kosteruu
MunuctepcTBa npocseiienus: Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r.
Ne T1IK-4BH).

eau u3yyenus: pusuKu:

—TIpuoOpeTeHne WHTEpeca M CTPEMJICHUSI O0y4alomUXcsi K Hay4YHOMY H3YUYEHHIO
OPUPOJbI, PAa3BUTUE MX HHTEIIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

—PpPa3BHUTHUC HpeﬂCTaBHCHI/Iﬁ 0O HAyYHOM MCTOAC IIO3HAHUA H (I)OpMI/IpOBaHI/Ie
HNCCJICAOBATCIILCKOTO OTHOHMICHUA K OKPYIKAOIMUM ABJICHUSAM,

—(I)OpMI/IpOBaHI/Ie Hay49YHOI'O MHPOBO33PCHUSA KaAK PE3yJIibTaTa HU3YUYCHHA OCHOB
CTPOCHUA MATCPUU U q)yHI[aMeHTaJIBHBIX 3aKOHOB (I)I/ISI/IKI/I,

—@opMupoBaHUE TIPEACTABICHUM O poiau (GU3UKKA IS Pa3BUTHS  JAPYTrUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUI;

—pa3BUTHE NPEJCTABICHUN O BO3MOXHBIX cdepax Oynyuiei npodeccrnoHalIbHON
JESTENLHOCTH, CBS3aHHON C (DM3HMKOMW, MOATOTOBKA K JallbHEHIIEMy OOyYeHHIO B 3TOM
HarpaBJICHHH.

,HOCTI/I)KGHI/IG ATUX IeJIed Ha YPOBHC  OCHOBHOI'O O6I.IIGFO 06pa30BaHI/IH
oOecnieunBacTCs PCHICHUCM CIICAYIOIIUX 3aaaYq:

—HpI/IO6p€T€HI/Ie 3HAaHUH O AUCKPCTHOM CTPOCHHH BCHICCTBA, O MCXAHHYCCKHX,
TCINIOBBIX, JICKTPUUYCCKUX, MAI'HUTHBIX U KBAHTOBBIX SABJICHUAX]

—NpHOOpETEHUEe YMEHUH ONHUCHIBaTh U OOBACHATh (U3UYCCKHE SBICHHUS C
MCTIOIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

—OCBOCHHME METOJIOB PELICHUs] NPOCTEHMIINX PACUETHBIX 3aJa4 C HCIOJIb30BAHUEM
buznuecKknx MojeNel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

—pa3BUTHE YMEHHW HAOII0NaTh TNPUPOJIHBIEC SIBICHWUS W BBINOJHITH OIIBITHI,
nabopaTopHbie pabOThl M DJKCIEPUMEHTAIBHBIE WCCIENOBAHUS C HCIOIh30BAHUEM
U3MEPUTENBHBIX IPUOOPOB;

—OCBOEHUE MPUEMOB pabOThI ¢ nHpOpMaIUel GU3NIECKOTO CONEepKAHUS, BKIIOUas
uHOOPMAITMIO O COBPEMEHHBIX JOCTHKCHHUSX (U3WKH; aHalW3 MW KPUTUUYECKOE
OlIeHMBaHUE UH(OpPMaLINH;

—3HaKOMCTBO cO cdepamu MPOodEeCCHOHAIBHON JESATSIBHOCTH, CBS3aHHBIMHU C
(bU3UKOI, B COBPEMEHHBIMH TEXHOJIOTHUSIMHM, OCHOBAaHHBIMU Ha JIOCTHKCHUAX (PU3UICCKON
HayKH.

Mecto yueOHOro npeamera « Pu3uka» B yueOHOM ILIaHE.

B cootBerctBun ¢ ®I'OC OOO ¢uszuka siBnsiercss 00s3aTENbHBIM MPEIMETOM Ha
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YpPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs.

JlanHas mporpamMma mpeaycMaTpuBaeT H3ydeHue (PU3MKM Ha 0a30BOM ypOBHE B
00béme 212 v 3a Tpu roga oOydeHus 1o 2 4 B HeAeno B 7 U §, 9 kiaccax.

PabGouas mnporpamma mno ywyeObHoMmy mnpenmery «®Pusnka» (0a30BbI ypOBEHbB)
(npenmeTtHass obnacTh «EcTecTBEHHO-Hay4yHbIE NPEIMEThI») (Jajgee COOTBETCTBEHHO —
nporpamma mo (¢usuke, (uU3MKa) BKIIOYAET MOSCHUTENBHYIO 3aIUCKYy, COJEp)KaHHE
oOy4deHusl, MJIaHUPYEMbIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO (PHU3MKE, TEMATUUECKOE
IJIAaHUPOBAHHUE.



COIAEPKXAHUE OBYYEHUA

7 KJIACC
Pa3nen 1. ®u3nka u eé poJib B IO3HAHUHN OKPYKAIOIIEro MyUpa
®usuka — Hayka O npupogne. SBimenus npuponsl. DUBUYECKUE SIBICHHUS:

MEXaHUYECKUE, TEILUIOBBIE, JJIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.
duznyeckue BenuuuHbl. M3Mepenune Gpusndyeckux BeandrnH. Puznyeckue npudophl.
ITorpemHocTs U3MepeHut Mexx1yHapoaHas cuctemMa eIuHULL
Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAaY4YHBII METOJ] TO3HAHUS: HAOII0JEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHNE HA0II01aeMOr0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBIO MOJICTIEH.

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

JlabopamopHnvie pabomul u onvimoi

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. IlepBoHayajibHbIe CBeeHNsI 0 CTPOEHUM BellleCTBA

CrpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BeuiecTa. CBsi3b CKOPOCTH JABUKEHHUS YAaCTHI] C TEMIIEPATypPOH.
bpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneicTBue 4acTHI] BelIeCTBA: IPUTHIKCHHE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOCHUE Ta30B, KUIAKOCTEM M TBEPIBIX
(KkpucTaminyeckux) Tell. B3auMocBsSI3b MEXJy CBOMCTBAaMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX W WX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenne 6poyHOBCKOTO IBUKEHUSI.

Ha6monenue nudpdysun.

HaGmronenne sBieHUN, OOBACHSIONIUXCA TPUTSHKEHUEM WIA OTTaJKUBAHUEM
YJaCTHII BEIIECTBA.



Jlabopamopnvie pabomul u onvimol
OrneHka 1ruameTpa aToMa METOJIOM PSIAOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbIThI 1O HAOTIOICHUIO TEIJIOBOT'O PACIIUPEHUSI Ta30B.
OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJIIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aNMOAeiicTBHE 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

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

Cuna kak xapakTepuCTHKa B3auMOJiecTBUS Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOINIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUA U cuiia TskecTu. Cuiia
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTts. CliokeHue Cuil, HapaBiIE€HHbBIX
no oaHou npsimoi. PaBHopelcTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHUS U
TPEHUE MOKOA. TpeHne B NpUpPOJEC U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHu4eCcKoro JIBUKEHUS Tea.
N3Mepenmne ckopocTy NPSIMOJIUHENHOTO IBUKEHUS.
HaGmronenue siBjeHUst HHEPITUH.
HaGmronenne namMeHeHus: CKOPOCTH ITPH B3aMMOJICHCTBUHU TE.
CpaBHeHME MaccC 0 B3aUMOICHCTBUIO TEI.
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 [IApHKa MO0 HAKIOHHON
MJIOCKOCTH.

Onpenenenue IOTHOCTU TBEPAOTO TeNa.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTSKEHUS (AedhOopMaIin) MPYy>KUHBI
OT MIPUWIOKEHHOM CHJIBL.

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

Paznen 4. JlaBiieHue TBEPABIX TeJl, KUIAKOCTEH U ra3oB

HaBnenue. CrnocoObl yMEHBIIEHUSI W YyBEIUMYEeHHUs JaBiieHus. JlaBmeHue rasa.
3aBUCUMOCTb JaBJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenada naBnenust TBEPABIMU
TeIaMHu, JKUJIKOCTSIMU u Tra3zamMu. 3akoH [lackans. IlHeBMaTtuueckue MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJIKOCTH OT TIiayOuHbl. [‘wapocraTuyeckuii mapamokc.
Coobmatomuecs cocyanl. ['upaBnuyeckue MeXaHu3Mbl.

Atmocepa 3emnnm u armocepHoe pAaBieHue. I[IpUuMHBI CyIIECTBOBaHUSA
Bo3aymHOM o060osoukn 3emud. Omnbir Toppuuennu. WM3mepenune armocdepHOro



JaBjieHUs. 3aBUCUMOCTh aTMOC()EpPHOro JIaBJIE€HUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U3MEpEeHUs: aTMOCHEPHOro TABICHUS.

JlelicTBUE KUIAKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeJIO. BhITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. IlnaBanue Ten. BozgyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJICHUA T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

Coobmiaromyecs COCy/ibl.

I'mppasinueckuii npecc.

[IposiBnenue aercTBUSI aTMOCPEPHOTO JTABJICHHUS.

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

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue muiaBaHdsl Te: IUIABaHWE WM TOTPYKEHHE Tell B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TJIOTHOCTEMN TeJa U JKUJAKOCTH.

JlabopamopHnvle pabomul u onvimoi

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMaA MOTrpYyXEHHOU
B >KMJIKOCTb YaCTH TeJia.

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

[IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIOIICH CHIIbL, JACHCTBYIOIIEH HA TEIO
B )KMJIKOCTH, OT MacCCHhI TeJia.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIbI, JEUCTBYIOIICH
Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON 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: pbIyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. I[IpumeHeHne mnpaBuiia paBHOBECUs pbluara K OJIOKY. «30JI0TOE MPAaBUIIO»
mexanuku. KI1J] mpocteix Mexann3moB. [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 CWIBI TPEHHWST TIPU  PABHOMEPHOM JBIDKCHHH Teja
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS pbluara.



N3mepenune K1 HaKIOHHOM IIJIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPTUH.

8 KJIACC

Pa3nen 6. TenioBble siBJIeHUS

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

Mopgenun  TBEPAOro, JKHAKOTO W  Ta3000pa3HOTO  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHUE CBOMCTB Ta3oB, KUAKOCTEH H
TBEPIBIX 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 2HEPruu: Terulonepenada u
coBeplieHue paboThl. Buasl Temionepenaud: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE.

KoanuecTBO TemaoThl. YelibHAs TEMIOEMKOCTh BellecTBa. 1emIo00MEeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHue u orBepaceBaHHe
KpUCTAJUTMYECKUX BEIECTB. YJenbHas Teriora TmaBieHus. [lapooOpa3oBanue u
koHneHcanus. HWcmapenune. Kumenwe. VYjaenpHas Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayXa.

DHeprus ToIuMBa. Y ieJibHas TEIJIOTa CTOPAHUSL.

[Tpunnume! paboTel TermnoBeix aBurateneit KIIJ termmoBoro asurarens. TermoBsie
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.
HaG6mroeHre TermioBoro pacmmpeHus Tel.
N3meHnenne maBieHWs ra3a Tpd HM3MCHCHHMM O00BbEMAa M HArpEeBaHUHM WM
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.

Jlabopamopnvle pabomul u onvimol

OmnbIT IO OOHAPYKEHHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTKEHUSI.

OMnbIThI IO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM 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 THUIOTE3bl JMHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJOWKa IKUIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.

Habmonenne n3smMeHeHnsI BHYTPEHHEW YHEPTUU Tejla B pe3ysibTaTe TeIonepeaaun
M paOOTHI BHEITHUX CHIL.

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

OmnpeneneHre KOJIMYECTBA TETUIOTHI, IMOJIYYCHHOTO BOJAOW TPH TEIUIOOOMEHE
C HarpeThIM METAJUIMYCCKUM IFITUHIPOM.

Omnpenenenne yaenbHOM TeMI0EMKOCTH BEIIECTBA.

HccrenoBanue mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIBHOMN BIaXKHOCTH BO3AyXa.

Omnpenenenre yaenbHON TEIUIOTHI INIABICHUS JIBA.

Paznen 7. DiiekTpu4ecKue 1 MAarHUTHBIE SIBJICHUS

OnexkTpuzanus Tea. JBa poja  dIeKTpUYEeCKUX 3apsiioB. B3aumoneicTBue
3apsKEHHBIX Te. 3akoH KyiioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu ).

Onektpuueckoe 1mone. Hampssk€HHOCTh  aAnekTpuyeckoro moisis. [IpuHuun
CYNEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUueCTBEHHOM YPOBHE).

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

DNEeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. IcTOUHUKHN
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3IEKTPUYECKOr0 TOKa (TEILUIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpsbkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEJIbHOE COMPOTUBIEHUE BelecTBa. 3akoH OMa s y4yacTKa IEMu.
ITocnenoBaTenbHOE M MApaLIENbHOE COEIUHEHNE POBOIHUKOB.

PaboTa 1 MOIITHOCTH AEKTpHUUYECcKOro Toka. 3akoH Jxoyms—JIenmna. DiekTpudeckue
LENH U OTPEOUTENH IIEKTPUUECKON dHEpruu B ObITy. KopoTKkoe 3aMbIKaHUE.

[ToctossHHBIE MarHuThl. B3anMOIENCTBUE NOCTOSHHBIX MAarHUTOB. MarsHurtHoe
noJjie. MarauTHoe 1mosie 3eMJIM M €ro 3HauYeHue ISl ku3HU Ha 3emiie. OnbIT Jpcereaa.
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MarauTHoe moJie 3JIEKTPUYECKOro Toka. IIpuMeHeHue 3JIEKTPOMarHUTOB B TEXHUKE.
JleficTBHE MarHMTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSIHHOTO
ToKka. Mcmosb3oBaHue  JJIEKTPOABUraTesiel B TEXHUYECKUX  YCTPOHMCTBAX U
Ha TPaHCIOPTE.

Onertel @apaned. SBneHune snekTpoMarHuTHOM WHAYKIMH. IIpaBuno Jlenua.
Onextporeneparop. CrocoObl MOIYYEHUS JIEKTPUUECKON SHEPIHU. DIEKTPOCTAHIUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIeKTpur3anus Ted.
JIBa poja 2JIEKTpPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE IIEKTPOCKOIA.
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 MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJie Toka. DJIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIIH TOCTOSSHHOTO 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 MHAYKIIMCH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKY U TUDJICKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.
N3mepenue u peryinmpoBaHUe CUJIbI TOKA.
N3mepenue u peryimpoBaHue HampsiKEHUS.
UccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, HIYIIEro  Yepe3  pe3ucTop,
OT COMPOTHUBJICHHS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.
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OneITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTH  JJIEKTPUYECKOTO  CONPOTUBIICHHUS
IIPOBOJIHUKA OT €0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHUS U MaTeEpHUaIIa.

IIpoBepka npaBuiia CIOXKEHUsI HAIPSKEHUU IPH MOCIEI0BATEIbHOM COEIMHEHUN
JBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa Ju1si CUIIBI TOKA IPH NMAPAIIIENBHOM COEITMHEHUU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKa, MAYLIErO 4Yepe3  JIaMIIOYKY,
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, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHura OT CHJIbl TOKA M HAlpaBJIEHUS TOKA B KaTyLIKE.

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 3HAYEHUs U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJIeHUs!

Mexannyeckoe  JBWxkeHHEe. MarepuanbHas — Touka. (CucteMa — OTCYéETa.
OTHOCHUTEIBLHOCTh ~ MEXaHUYECKOTO0  JIBMIKCHHMS. PaBHOMEpHOE  MPSIMOJIMHENHOE
nBrkeHue. HepaBHomepHoe mnpsiMoiuHeiiHOe nBUxkeHue. CpenHsis W MIrHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKECHUU.

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

PaBHOMepHOE [BMKEHHE TI0 OKpykHOCTHU. Ilepmong u wyactota oOpalleHHs.
JIuHeliHas v yriioBas CKOpoCTH. LIeHTpOoCTpEeMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoiut 3akoH Hprotona. Tpermid 3akoH Hprorona.
[TpuHIMIT Cyneprio3unm CUi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHUSI TOKOS, IPYTUE€ BUIbI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmkenue mianetr Bokpyr Connua. IlepBas xocmuueckass ckopocth. HeBecoMmocThs u
Meperpy3KHu.
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PaBHOBecue MarepuaibHOM TOuKkU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuibl. LIeHTp TsaKeCTH.

Nmnynec Ttema. M3menenume wummynbca. MMmynsc cuiibl. 3aKOH COXpPaHEHMS
UMILyJibca. PeakTUBHOE BHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa CUJl TAXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 5Hepruu U padoTsl. [loTeHManbHast SJHEPrus Tela, NOJHATOr0 HaJl HIOBEPXHOCTHIO
3emud. [loTreHumanpHas sHEprUs cxaToil npykuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPTrUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTHH.

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 JIBHKECHMUS.

HaGmronenue nBu>KeHUs Tena 1o OKPYKHOCTH.

HaGmionenne MexaHMYeCKHX SIBIICHUHM, NPOUCXOMASIIUX 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 MTPU B3AUMOJICHCTBUHU TE.

CoxpaHeHue UMITyJibca IPU HEYIPYTrOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJbca pu aOCOTIOTHO YIIPYTrOM B3aUMOIEHCTBUU.

HaGnronenne peakTUBHOTO JIBHKECHHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUH MpU CBOOOTHOM TMaJICHUU.

CoxpaHeHHMEe MEXaHWYECKOW DJHEPruyd IMpH JABUKEHUU Tela TOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvle pabomul u onvimoi

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKH.

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

OnpeneneHue yCKOpEHHs Tejaa MPU PaBHOYCKOPEHHOM ABMYKEHHH MO HAKJIOHHOM
MIJIOCKOCTH.

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

[IpoBepka rumoTe3bl: €ciu NPU PABHOYCKOPEHHOM JIBUKEHUU O€3 HayallbHOU
CKOPOCTH ITYyTH OTHOCSITCSI KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHH OJINHAKOBHI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIJIBI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenue ko3P PumeHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs] TPH PABHOMEPHOM JBM)KCHUH Tela
M0 TOPU3OHTATIBLHON MOBEPXHOCTH.

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

W3y4eHune 3akoHa COXpaHEHHS YHEPTHH.

Paznen 9. Mexanuveckue KoJjie0aHusi U BOJTHBI

Konebarensnoe nBmwxkeHne. (OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUU: TMEPUOI,
4acToTa, aMIUIUTyAa. MareMaTudecKuid W MPYKUHHBIM MasTHukU. [IpeBparieHue
SHEPIUH MPH KOJICOATEIHPHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BeiHykJIeHHbIE KojeOanus. Pe3onanc. MexaHuueckue
BOoTHBL. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonbHBIE W MoOmepeyHbie BOJHBI. [[muHa
BOJIHBI M CKOPOCTh €€ pacrnpocTpaHeHUs. MexaHW4YeCKHe BOJHBI B TBEPIOM Telle,
CEMCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicoTa ToHAa. OTpaxkeHuwe 3Byka. MHpasByk 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).

HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHUYECKUM pe30HAHC.

Jlabopamopnvle pabomul u onvimoi

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 TIepHoJa KoJeOaHWN TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

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

OneITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh Tepuoaa KoieOaHWil MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a  KECTKOCTU MPYKUHBI.

N3mepenune yCkopeHus: CBOOOHOTO TaICHMS.

Pa311e.11 10. :‘)JIEKTpOMaFHI/ITHOC 0JI€ U IJICKTPOMATHUTHBLIC BOJIHBI
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DIEeKTPOMAarHuTHOE ToJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSA3H.

DIeKTpoMaruuTHas rnpupoja ceeta. CKopocTh cBeTa. BolTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

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

Pa3nen 11. CBeToBble siBJIeHUS

JlyueBasg moxenb cBera. Mcrounuku csera. lIpsaMoinHENHOE pacnpOoCTpaHEHUE
ceera. 3atmeHuss ComHua u Jlynel. Otpaxenue cBera. Ilmockoe 3epkaino. 3akoH
OTpPa’KE€HHUSI CBETA.

[Ipenomiienne cBera. 3akoH MpesioMiieHHs cBeTa. [lomHOe BHYyTpeHHee
OTpakeHHE cBeTa. VICMONb30BaHUE IMOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nmydeid B nuH3e. OnTuueckas cuctema ¢oToarmapara, MUKPOCKOINA U
Teneckomna. ['na3 kak onruyeckas cucrema. bim3opykocTs U JAIBHO30PKOCTb.

Paznosxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Clio)keHHE CIIEKTpalIbHBIX
1BeToB. J(ucnepcus ceera.

Ilemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHHi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTuueckuii CBETOBO/I.
Xop ny4ei B coOuparoie JInH3e.
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 «BO3IYX—CTEKJIIO».
[Tonydyenune n300pake€HU ¢ TOMOIITBIO COOMPAIOIIIEH JTMH3HI.
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Onpenenenue (GOKYCHOrO pacCTOSTHUS U ONTUYECKOW CUJIbI COOMPAOIIEH JIMH3BI.
OnbITHI IO Pa3I0KEHHIO OEJIOT0 CBETA B CIIEKTP.
OMnbITEl O BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU 4Yepe3 I[BETOBbIC

(GUIBTPBL.

Paznen 12. KBaHTOBBIE SIBJICHUS

Oneitel Pesepdopnaa u mmanerapnHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornonieHue ceeta aromoM. KBanTel. JInHeuaTbie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast moznens aromuoro sjapa. M3otonsl. Panunoaktusheie npeBpamienus. [lepuos
noJiypacrnaja aTOMHBIX siIep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiI0OBOIO U MACCOBOI'O YUCEN. DHEPrus
CBs3M aTOMHBIX sijep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a M ACNICHUs Sep.
Uctounuku sueprun ConHia u 3BE31.

Snepunas osHepretuka. JleWcTBUS pagMOAKTHBHBIX M3JIYyYEHUHW Ha IKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpsl U3JTy4eHHUS U MOTJIONICHHUS.
CrekTpbl pa3IM4YHBIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabora cuéTurka HOHU3UPYIOITUX U3ITYUYEHUM.
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 W3YyYEHUU BCETO Kypca GU3HKM, a TakKe HJs TOJATOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKe JTsl 00yHaronuXcsi, BRIOPABIINUX 3TOT YICOHBIN
MpEIMET.

[Ipy wW3ydyeHHH [OaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHUE NPEIMETHBIX U
METanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBCHHO-HAy4YHasi TPaMOTHOCTb. OCBOCHHME HAYYHBIX METOJOB MCCIEIOBAHUSA
SIBJICHUU MPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUAMHU OOBSICHATH (DU3NUECKUE SBIICHMUS,
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IIPUMEHAS TOJIYYCHHBIE 3HAaHUA, pellaTh 3aJadyd, B TOM 4YHCIE KayeCTBCHHBIC H
JKCIIEPUMEHTAJILHBIE.

[TpruHIMNIHANBHO AEATENPHOCTHBIM XapaKTeP JAaHHOTO pa3iesa peaanu3yeTcs 3a CYUET
TOT'0, YTO O0YYaIOLIUECs BBITOIHSIOT 33JIJaHUsA, B KOTOPBIX UM MPEJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHE
SIBJICHUSI B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHON KU3HMU;

HCII0JIb30BaTh HAyYHbIE METOAbI UCCIEIOBAHMS (PU3NUECKUX SIBJICHUHN, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHble OCHOBBI HauOoOJiee BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HalpUMep, IPAKTUYECKOTO MWCIOJIb30BaHUs PA3JIUYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NPEBPAILLECHUS U COXPaHEHMsS BCEX W3BECTHBIX BHJIOB
JHEPIruu.
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IHVIAHUPYEMBIE 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 JMYHOCTHBIX, METANpPEAMETHBIX M TMPEIMETHBIX 00pPa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbraTe m3yueHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuatoierocst 0ynyT chopMUpPOBaHBI CJICAYIONMINE 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) rpaskKJIaHCKOr0 ¥ Iy XOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYKJIEHUU OOIICCTBEHHO-3HAYMMBIX
U ITHYECKUX TMPOoOJeM, CBSA3aHHBIX C IPAKTUYCCKUM TPUMEHECHHUEM JOCTHIKCHHM
busuky;

0CO3HaHUE BAXHOCTH MOPAIBHO-3TUICCKUX MIPUHIIUIIOB B JCSATSILHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCITATAHMSA:
BOCIIPUSITUE JCTETUYECKUX KadyecTB (U3MYECKOW HayKh: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HAHHE IIEHHOCTH (M3MUYECKONW HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENLHOCTH, MHTEpPEcCa K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbSI M YMOIUOHAIBHOT0 0JIATOMOJTYYHSI:
OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAXKHOCTU TPaBUJI O€30MACHOTO IMOBEJACHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ dJEKTPUIECCKUM U TETUIOBBIM 000PY0OBaHUEM B JJOMAITHUX yCIOBHUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO TpaBa Ha OIIMOKY U
TaKOTO K€ TpaBa y APYyroro 4eJIOBeKa;

6) TPy/10BOT0 BOCITUTAHMS:

AKTUBHOE YYacTU€ B PCEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJOTMYECKOW U COIMajIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIe U (PU3UYECKUX 3HAHUI;

MHTEpEC K MPAaKTUUECKOMY U3YyUEHHIO TPOodeccuil, CBI3aHHBIX C (PU3HKOM;
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7) IKOJIOrH4€eCKOr0 BOCIIMTAHMS

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY KaloIIel Cpe/ibl, INTAHUPOBAHUS IIOCTYIKOB M OICHKH UX BO3MOXHBIX MOCIIEICTBHIA
JUI OKPYKAIOIIEN Cpelibl;

0CO3HaHME IT00ATBHOT0 XapaKTepa IKOJOTHUECKUX MPOOIIEM H ITyTeil UX PEIICHUS;

8) amanTanuu K H3MEHSIIUINMCS YCJTOBHSIM CONMAILHO M IPUPOTHOI Cpeabl:

NOTPEeOHOCTh BO B3aUMOJCHCTBUU IMPHU BBHINOJHEHUU HCCIEIOBAHUM M MPOEKTOB
(u3nuecKoi HapPaBIECHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO ESITeIbHOCTE;

noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YuCie (POPMYIUPOBATH UAEH,
HOHSITHSI, TUTIOTE3BI O PU3NYECKUX 0OBEKTAX U SBJICHUSX;

OCO3HAaHHME Je(PUIIMTOB COOCTBEHHBIX 3HAHMM 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  cGoOpMHpOBaHBI  MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIONIME IT03HABATEIbHBIC YHUBEpCAIbHBIC YYCOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC YHUBEPCaJIbHBIC YICOHBIC ICHCTBUS, PETYIATHBHBIC YHUBEPCATHHBIC
y4eOHbIe JeHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIC YUeOHbIEe NeiiCTBUS
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
1 HAOJTFOICHUSIX, OTHOCSIITUXCS K (PU3UIECKUM SBIICHUSIM;

BBISIBJISIT IPUUUHHO-CIIECTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UUYECKUX SIBICHUI U
MPOLIECCOB, JeiaTh BBIBOALI C UCIOJIb30BAHUEM JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMPATH CMOCOO pelleHus y4dyeOHOM ¢U3MYEecKOW 3ajauu
(cpaBHEHHE HECKOJILKUX BApUAHTOB PEILCHHUSI, BELIOOP HanboJiee MOX0AIIEr0 ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).
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Ba3oBble ucciienoBaresibCKue 1eiiCTBUA:

WCIIOJb30BaTh BOMPOCHI Kak MCCJIEAOBATEIILCKUM HWHCTPYMEHT TO3HAHMUS;

MPOBOJIUTH MO CaMOCTOSITEJIbHO COCTaBJICHHOMY TIUIAHY OMBIT, HECJIOXKHBIN
bu3UYeCKUil AKCIEPUMEHT, HEOOJBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJICHHUS;

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

CaMOCTOSITEIbHO (OPMYJIHpPOBATH OOOOIIEHHS ¢ BBIBOJABI IO pe3yjibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PUBHMUYECKUX MPOIIECCOB,
a TaKXKe BBIIBUTATh NPEAINOJIOKEHHUS OO0 WUX Pa3BUTHM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undpopmanmeii:

NPUMCHSTh PA3JIMYHBIE METOJIbI, HMHCTPYMEHTBI M 3alpoChl TPH TIOHUCKE
U oTOOpe MH(POPMAIIMKM WM JAHHBIX C YYETOM TMPEIOKEHHON y4eOHOH (u3HuecKou
3aJ1avu;

aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh W  HWHTEPIPETHPOBATHL  WHOOPMAIUIO
Pa3IUYHBIX BUIOB ¥ GOPM IPEACTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (DOpMY MpeacTaBiIeHus] HHOOPMALIUU |
WITIOCTPUPOBATh pellaeMble 3aJayd HECJIOXHBIMH CXEMaMH, TuarpaMMamMu, WHON
rpaduKoi U X KOMOMHAITUSMH.

KoMMyHUKAaTHUBHBIC YHMBEpPCAJbHbIC Y4eOHbIe AeHCTBHUS:

B XoAe OOCYXIeHus ydeOHOro marepuaia, pe3yiabTaTOB JIabOpaTOpPHBIX pabdoT
U TPOEKTOB 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEeMbl U BBICKA3bIBATh
UJeH, HAICJICHHbIE Ha peIIeHHWEe 3a/Jayd W TOJJAep)KaHue OJaroxenareIbHOCTH
OOIIIEHNS;

COTIOCTAaBJISITh CBOM CYXXIEHHUS C CYXKICHHUSAMH JPYrMX YYaCTHHUKOB JHANora,
OoOHapy>KHBaTh PA3IMYUE U CXOJACTBO MMO3UIIHIA;

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

MyOIUYHO TIPENCTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(9KCIIepUMEeHTa, 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
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

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

OLICHMBAaTh KaueCTBO CBOEro BKJaJa B OOHMH MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIbHO C(HOPMYJIHPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUSL.
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PerynsiTuBHble YHUBepPCAJbHbIE yueOHbIEe HeiiCTBUS
Camoopranusanus:

BBISIBJISITh TIPOOJIEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalMsX, TPEOYIOIUX
JUTSL peleHust GU3nUecKux 3HAHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEeIIeHUN (MHIUBUIYATIBHOE,
MPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYyNIo);

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pelieHus GU3NIeCKON 3a7auul Wi IJIaHa
UCCJEIOBaHUS C YYETOM HMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpE/IJIaraéMble BApUAHTHI PEIICHUI;

nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTE/JICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IUIaH €€ N3MEHEHUS;

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

BHOCUTH KOPPEKTUBBl B JEATEIBbHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
¢u3MUecKoro HCCIeAOBaHUS WJIM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
MU3MEHMBIINUXCS CUTYAIUH, YCTAHOBICHHBIX OMIUOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM.

CTaBUTh ce0s Ha MeCTO JAPYroro 4YeioBeKa B XOJle CIOpa WIH JHUCKYCCHH
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.

INPEAMETHBIE PE3YJIbTATBI

K koHiy oOyuenuss B 7 Kjacce NpeIMETHBIE Pe3ylbTaThl HA 0Aa30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

UCIIONIb30BaTh TOHATHS: (U3UYECKHEe U XUMHUUYECKHE SBJICHUS, HaOIIOACHHE,
HKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IUHUIIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJICKYIa,
arperaTHbple COCTOSIHUSA BelecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJMHEWHOE),  TpaeKTopus,
paBHOJACHUCTBYIOIMIAs Ccwi, aepopmanus (ympyras, IJJacTHYecKasi), HEBECOMOCTh,
COOOIIAIOIINECS COCYBL;

paznuuath sBiaeHus (Aud@ys3us, TEmIoBOoe [ABUKEHHWE YACTHUI[ BEIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)KCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHE TBEPABIX TEN C 3aKPEIIEHHOW OCBhIO BpallleHUs, Iepefava JTaBICHHS
TBEPABIMU TEJIaMH, KUIKOCTIMH U Ta3aMHu, aTMOc(epHOe JaBiCHHE, IJIaBaHUE TeT,
MPEBPAIICHUS MEXAHWYECKOW JHEPTryuu) IO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB W
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MUpE, B TOM YHCIIe (PU3UIECKHe IBICHUS B IPUPOJIC: TPUMEPHI IBUKCHHUS C Pa3IMIHBIMU
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CKOPOCTAMHU B JKMBOM M HEXUBOU INPUPOLE, NECHUCTBUE CHUJIBI TPEHHUS B IIPUPOAEC U
TEXHUKE, BIMUSHUE aTMOC(HEpPHOIO JaBJICHMUS HAa >KUBOM OpraHu3M, IUJIaBaHHUE pPHIO,
phlUard B Telie 4YejJoBeKa, MPU STOM IMEPEBOJUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIC CBOMCTRA (TPU3HAKU) (DU3NUECKUX SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3YS
buznveckue BeauYuHbl (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHsAsl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSXKECTH, BEC Tella, CUjia TPEHUs], JaBICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJKHBAIOIIAs CHJIAa, MEXaHWYecKas padoTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI(P(UIIMEHT TOJIE3HOTO JEUCTBUS
MEXaHU3MOB, KUHETHYECKas W TMOTCHIIMAJIbHASI DHEPTrHs), MPU OMHCAHWUU TMPABUIIHHO
TPaKTOBaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUSI U €TUHUIIBI
bU3MYEeCKUX BEJIUYMUH, HAXOAUTh (POPMyIbBI, CBS3BIBAIONIME JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTHh TIpadUKd HU3YYEHHBIX 3aBHCUMOCTEMN
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUYECKHUE SIBICHUS U MPOIECCHI, UCTOJB3Ys
paBWiIa CJIOXKEHU Cui (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMSI MEXaHUYECKOW JIHEPTruM, MPU ATOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUUYECKOE 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 (YU3MUECKUX SBIECHUHN, PUINYECKUX 3aKOHA WU
3aKOHOMEPHOCTHU;

pemiath pacu€THeIC 3amayd B 1—2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4M 3aMMChIBATh
KpaTKOE YCJIOBHE, MOJCTABIATh (PU3MUYECKHE BEIUYUHBI B (POPMYINBI M TMPOBOJIUTH
pacy€Thl, HAXOUTh CIIPABOYHBIC IAaHHbBIE, HEOOXOAMMBIE JIJISl PEIICHHUS 3a/1a4, OIICHUBATh
PEATMCTUYHOCTH TOTYYEHHON (PU3UYECKON BEIIMYUHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIM (PU3HMUECKHUX
METOJIOB, B OIMCAaHUM HWCCIEHOBAHMUS BBIACIATH MPOBEPAEMOE MPEANOIO0KECHUE
(rumoTesy), pa3nuuaTh ¥ UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT, HAXOAUTH OIIMOKHU
B XOJI€ OIBITA, JI€JIaTh BBIBOABI 10 €TI0 PE3yJIbTaTaAM;

NIPOBOAUTH OMBITHI MO HAOMIONCHUIO (U3MYECKUX SBICHUN WM (U3HUESCKUX
CBOMCTB Tel: (pOPMYIMPOBATH MPOBEPAEMbIC TPEITOIOKEHHUS, COOUPATh YCTAHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0OBAaHUS, 3aMMCHIBATH XO/T OTIHITA M (JOPMYIIMPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tena, 00bEMa, CHITBI
U TeMIepaTypbl ¢ HUCIOJb30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (DU3NYECKOU BETUYUHBI OT JPYron
C UCTIOJIb30BaHUEM MPSAMbBIX U3MEPEHU (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABUKYILIETOCS
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Tela OT BPEMEHU JBMIKECHHUS TeJa, CHJIbl TPEHUS CKOJILKEHHUS OT Beca Teja, KayecTBa
00pabOTKU TMOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAH
COMPUKOCHOBEHHUSI TE€J, CUJIbI YIPYTOCTH OT YAJIUHEHUS MPYXKUHBI, BHITAIKUBAIOLICH
CWIbl OT 00béMa MOTPYKEHHOM 4YacTU Tela M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJja, OT IITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBHUI
IJIaBaHMs TEJ, YCIOBHI paBHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IUIAHUPOBAHUU
y4eOHOI'0 HCCIIeIOBaHMS, COOMpATh YCTAHOBKY U BBIMOJHITH H3MEPEHUS, CIIEIys
MPEeVIOKEHHOMY  TUlaHy, (UKCHUpOBAaTh pPE3yJbTaThl IMOJIYYEHHOM 3aBUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJEC MPEIJIOKEHHBIX TaOJUIl U TpaduKOB, AenaTh BBIBOJIBI
10 pe3yJibTaTaM UCCJIEI0BAHNUS,

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 PUIueHTt
MOJIE3HOTO JICUCTBUS MPOCTHIX MEXaHU3MOB), CJICYS MPEIJIOKECHHON UHCTPYKIUU: TIPU
BBITIOJIHCHUU HM3MEPEHUM COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBIUUCIATH
3HAYCHUE MCKOMOMW BEJIIMYHHBI,

coOJIoIaTh TpaBWIa TEXHUKU O€30MacHOCTH Npu padoTre ¢ JabopaTOPHBIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETP, TUHAMOMETp, COOOIIAIOIIUEC COCYIbl, OapOMETp, phlyar, MOABMKHBIA U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHILUINBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha HMX OMUCaHWS (B TOM 4YHUCIE: MOAMIMIHUKH, YCTPONCTBO
BOAOINPOBOJA, THAPABIMYECKUN Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), UCIONb3ys 3HAHUA O CBOMCTBAaX (M3MUECKHX SBICHUN U HEOOXOIMMBIC
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAUTh HH(OpPMAIMI0O O TMpUMepax) MPAKTUYECKOTO
UCIIONIb30BaHUs (PU3MYECKUX 3HAHUN B TOBCEIHEBHON >KM3HHM Uil OOecreueHus
0e30macHOCTH TpU OOpalleHuH ¢ NpudOpaMu U TEXHHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUS 37I0POBBS M COOIIO/IEHUS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIeH
cpexne;

OCYIIECTBIISITh OTOOp MCTOYHUKOB HMH(opManuu B MHTEpHETE B COOTBETCTBUU
C 33/IaHHBIM MOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCA 3HAHUM U IyTEM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPESUNBOMN
WJIM MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJb30BaTh TPU  BBINOJHEHUM Y4E€OHBIX 3aJaHU HAYYHO-TIOMYJISPHYIO
auTepaTypy (PM3MYECKOro COJIEpKaHUs, CIPABOYHBIE MaTepualibl, PECYpPChl CETH
WNutepuer, Brnagerp mNpuéMamMu KOHCHEKTUPOBAHMUS  TEKCTa, MPeoOpa3oBaHUS
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
2—3 WCTOYHUKOB WH(MOpMAIUU (U3NIECKOTO COJEP)KaHWs, B TOM YHCIE IMyOIHMYHO
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JeNaTh KpaTKUe COOOIIEHMSI O Pe3ysibTaTax MPOEKTOB WJIM Y4YEOHBIX HCCIEIOBAaHUM,
IIPU 3TOM T'PaMOTHO MCMOJIb30BaTh M3YUYEHHBIM MOHATUIHBIA anmapaTr Kypca (pU3HKH,
CONPOBOKJATh BBICTYIJICHUE IPE3CHTALNEN;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacipenensiTh 00I3aHHOCTH
B IPYIIIE€ B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJICINUTH 32 BBIIIOJIHEHUEM IIJIaHA
JNEUCTBUM, aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIaJ B JE€ATEIBHOCTh TPYIIIHI,
BBICTPauBaTh KOMMYHHKAaTHBHOE B3AUMOJICCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

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

UCIIOJIb30BaTh IMMOHATHS: MAacca U pa3Mepbl MOJICKYJI, TETUIOBOE JIBHDKCHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BEIICCTBA, KPUCTALNIMYCCKHUE M amMop(dHBIC Tena,
HACBIIICHHBIN ¥ HCHACHIIIICHHBIN Iap, BIAXKHOCTh BO3/IyXa, TEMIIepaTypa, BHYTPCHHSISI

DHEPrHUs, TCIUIOBOM JBUTATEIb, JICMCHTAPHBIA IJICKTPUUYSCKUM 3apsjl, dJICKTPHUICCKOE
10JIe, TPOBOAHUKHU U JUDJICKTPUKH, IIOCTOSTHHBIN 3JIEKTPUIYCCKUN TOK, MAarHUTHOE T10JI¢;
pa3nuuaTh SBJICHUA (TEIUIOBOE PACIIMPEHUE U C)KAaThe, TeIUIoNepeiaya, TeIIoBOe
paBHOBECHE, CMauyWBaHWE, KaNMWUIAPHBIC SBJICHHUS, WCIHApEeHUE, 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 OIMCAaHUI0O MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX TAaHHOE (PU3UYEeCcKOe SIBICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3UYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4YHclie (pU3NYECKHUE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE U
KalWUSIPHBIE SIBICHUST B MPUPOJIE, KPUCTAUIBI B Tpupoje, uznydenue CouHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUYUECKHE SIBIICHUSI B aTMOC(EpPE, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Ipeid MOIOCOB, POIb MATHUTHOTO TOJIS JJIs )KU3HU Ha 3eMIie, MOJISIPHOE
CUSHUE, TPU OTOM TIEPEBOJIUTH MPAKTHUYECKYIO 3a/Jadyy B Y4YeOHYIO, BBIICTSATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DU3UIECKUX SBICHHUIA,

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3UUYECKHUE SIBIICHUS, WCIOIb3YS
dusznueckre BETWYHHBI (TEMIlepaTypa, BHYTPEHHSS JHEPTUS, KOJIMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, yAeNbHAs TEIUIOTa IJIABJICHUS, yAelbHAs TETUIoTa
nmapooOpa3oBaHus, yAelbHAs TEIJIOTa CTOPAaHHS TOIUIMBA, KOY(PQUIIMEHT IMOJIE3HOTO
JICHUCTBUSL TEIUIOBOM MAITWHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3yXa, JJIEKTPUUYCCKUN
3apsil, CUila TOKa, SJICKTPUUECKOE HAMPSKEHUE, COMPOTUBICHNE TPOBOHUKA, YACIHHOE
COTIPOTHBIICHHUE BEIIECTBA, pabOTa M MOITHOCTH ANEKTPUIECKOTO TOKA), TIPU OTIMCAHUU
MPABUWIILHO TPAKTOBATh (PU3MUYECKHUI CMBICT HMCIIOIB3YEMBIX BEJIMYHWH, 0003HAUCHUS U
eAVHUIBI  (U3UYECKUX BEIWYWH, HAXOJAUTh (POPMYIBI, CBS3BIBAOIINE JAHHYIO
¢u3nUecKy0 BETUYMHY C JPYTMMU BEIUYMHAMH, CTPOUTHh TpauKu H3IYICHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEINYHH;
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XapaKTepu30BaTh CBOMCTBa Tel, (U3UYECKHUE SIBJICHUS W MPOILIECCHI, UCIOIb3Ys
OCHOBHBIC TIOJIOKECHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOCHHS BEIIECTBA,
MIPUHIIUII CYTIEPIIO3UIIMU T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH Oma [y ydacTka uemnu, 3akoH J[koyns—JIeHna, 3aKOH COXpaHEHUs JHEPTHH,
IIPU 5TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aMMHUCHIBATH €70 MAaTEMAaTUUECKOE
BBIPAYKEHHE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPMEHTUPOBAHHOIO  XapakTepa:  BbISIBIAThH  NPUUYMHHO-
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 JIEUCTBHUA, HCIOJIb3YS 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJ1aud 3alUChIBAThH
KpaTKO€ YCIJIOBHE, BBISBISITh HENOCTATOK JAHHBIX IS PEIICHUS 3a7adu, BHIOUPATh
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pelleHUs], MPOBOAUTH PACUEThI U CPAaBHUBATH
MOJIy4EeHHOE 3HaueHUe (U3NIECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIMTh MPU TOMOIIH (PU3UIECKUX
METOJIOB,  HUCIOJIb3ysl ~ OMUCAHUE  MCCIEIOBAHUSA,  BBIACHATH  MPOBEPSIEMOE
[IPEAIIOIOKEHNE, OLICHUBATh IPABUIBHOCTh IIOPSAJKA MPOBEICHUS HCCIIEIOBaHUs,
JIeJ1aTh BBIBOJBI;

IPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKHUX SIBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KanmWUIsIpHBIE SBJICHUSA, 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro o0bEéMma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHUU OT LIBETA
u3nyvaromed  (morjomiaromei)  MOBEPXHOCTH,  CKOPOCTb — HMCHApeHUsi  BOJBI
OT TEeMIEepaTypbl KUIAKOCTH M IUIOMAAUM €€ ITIOBEPXHOCTH, OJJIEKTPU3ALMUSA Tl U
B3aMMOJICCTBUE DJICKTPUYECKUX 3apsJI0B, B3aMMOJCHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YyaJM3alldsl MarHUTHBIX I10JIEW MOCTOSIHHBIX MarHUTOB, IEHUCTBUS MArHUTHOIO TOJIS
Ha IIPOBOJHUK C TOKOM, CBOMCTBA OJJIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUrATEIIA
MOCTOSIHHOTO  TOKa): (opMynupoBaTh MPOBEpSiEMbIe MPEANOIOXKEHUS, CcoOUpaTh
YCTaHOBKY M3 IPEIJIOKEHHOTO 000PYI0BaHUS, OMMCHIBATE XO/I OTIBITA U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE M3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/1yXa, CHWJIbl TOKa, HAIpPSKEHUS C MCIOJb30BAHUEM AaHAJOTOBBIX NPHOOPOB U
JATYMKOB (PU3NYECKUX BEJIIMYMH, CPAaBHHBATh pE3YJIbTaThl H3MEPEHUU C YUYETOM
3a/1aHHOM a0COIFOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PM3UYECKON BEIMYUHBI OT APYTron
C HUCIOJb30BAHUEM MPSAMBIX HW3MEPEHUU (3aBUCHUMOCTH CONPOTHUBJIEHUS MPOBOJHUKA
OT €ro JUIMHBI, TUIOLIAIH MTOMEPEYHOr0 CEUYECHUS U YJIEIbHOTO COMPOTHUBIIEHHS BELIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HANIPSKEHUS HA MTPOBOJHUKE,
HCCIIEIOBAHUE MOCIEI0BATEIbHOTO M TapalieIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
IJIAHUPOBATh UCCIEOBAHUE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIEAYS
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
TaOaUI] U TpaUKOB, JIeNIaTh BHIBOJIBI IO pe3yJbTaTaM UCCIEIOBAHNUS,

MIPOBOJINTH KOCBEHHBIC U3MEpeHUs GU3NUECKUX BeNUYUH (yJeTbHAas TEMI0EMKOCTD
BEIIECTBA, COMPOTHUBIICHHE MPOBOJIHUKA, pad0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh HU3MEPEHUs, COOMpPATh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MIPEIOKCHHON WHCTPYKITUH, ¥ BBIYUCIISITH 3HAUCHUE BETUIHHBL;

coOnoaTh MpaBuUjia TEXHUKH Oe3omacHocTH npu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh TPUHIUAIBI JACHCTBUS HW3YYCHHBIX NPHOOPOB M TEXHUYECCKUX
YCTPOUCTB C OMOPOM HA HUX OmucaHusi (B TOM YHCIIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBass TypOWHA, aMIIEpMETpP, BOJIBTMETpP, CUETUUK IIICKTPUUYECKOU
SHEPIruM, DJEKTPOOCBETUTEIIbHBIC TMPUOOPHI, HArpeBaTeIbHBIE DJIEKTPONPUOOPHI
(mpuMepbl), DJIEKTPUYECKHUE TMPEAOXPAHUTENN, JJICKTPOMATHHUT, DJIEKTPOIABUTATEIb
MOCTOSTHHOTO TOKA), HWCHOJb3ysl 3HAHUS O CBOHCTBaX (DU3UYECKUX SIBICHUM W
HeoOXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC MNPHUOOPHI
0 CX€MaM M CXeMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHErO0 CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI JJIEKTPUYECKUX IeNed C MOCIeqOBATeIbHBIM M MapaJljIebHBIM COEIUHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETeH;

OPUBOJIUTH TPHUMEPH (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKHM3HU IJIsi OOecredyeHus
0€30MacHOCTH MpHU 0OpallleHUH ¢ MPUOOPaMU U TEXHUUYECKUMH YCTPOHCTBAMH, COXPAHEHUS
3II0pPOBbS ¥ COOJIO/IEHUS HOPM DKOJIOTUYECKOTO MOBEICHUS B OKPY>KaIOIIEH Cpe/Ie;

OCYHIECTBIISITh TMOUCK HWHGMOpMaIuu ¢u3nueckoro conaepxanusi B HTepHerte,
Ha OCHOBE HMMEIONIMXCS 3HAHUN U MyTEM CpPaBHEHMS JOTOJHUTEIHHBIX HCTOYHUKOB
BBIICTSATh MHGPOPMAIIMIO, KOTOpas SBJISETCS NPOTUBOPEUYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPW  BBHIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (U3MYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepHalibl, PECYpChl CETU
WuTtepHer, BinageTh mnpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMau U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3naBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHus, 00001as
uHOPMAITNIO M3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMWYHO  TPENCTaBISATh  pe3yAbTaThl  MPOCKTHOW WM HMCCIIEIOBATEIbCKON
JESTENBHOCTH, TIPH 3TOM TPAMOTHO HCIOJB30BaTh M3yUYCHHBIN MOHITHUWHBIN ammapar
Kypca (pU3HUKH, COMMPOBOKIAThH BBICTYIIJICHUE MTPE3CHTAIUEH;

MPY BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/ladyaMU,
CIeNUTh 3a BBIMOJHECHUEM TIUIaHA JCUCTBUH W KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHWBATh  COOCTBEHHBIM BKJAJ B  JICATCIBHOCTh  TPYIINbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISS TOTOBHOCTh Pa3peniaTh KOH(DIUKTHI.
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K xoniy oOyuenuss B 9 kJjiacce mpeIMETHbIE Pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIMIUXCS YMEHUM:

WCMOJIb30BATh TMOHSTUA: CHUCTEMA OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MaacTUYecKas),
TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOro Tejld, paBHOBECHE, MEXAaHUUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(GPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIE BOIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, anb(da-, 6eTa- U raMMa-u3aydeHuUsl, H30TOMbI, /IepHAast YHEPreTHKa,;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIUHENHOE BH)KEHHE, CBOOOJAHOE MaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYKHOCTH, B3aUMOJICMCTBUE TE€J, PEAKTUBHOE JBHXKECHUE,
KoJeOaTeNbHOE JIBIDKEHHUE (3aTyXarolue W BBIHYXKJCHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHEUHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIOKEeHHE OeJIoro cBera
B CIEKTP U CJOXEHUE CHEKTPAIbHBIX I[BETOB, JAHUCIIEPCHS CBETA, €CTECTBEHHAsS
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JIYUSHUS) 110 OTTMCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, AEMOHCTPHUPYIOIIHNX JTaHHOE (hU3UYECKOE
SIBJICHHE;

pacno3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3NYECKUX SABICHUM B OKPYKAIOLIEM MUPE
(B ToM yucie GpU3nUEeCKue SIBICHUS B IPUPOJE: MPIIUBBI U OTJIUBBI, IBIXKEHHUE TUTAHET
ConHeYyHOU CUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPTAaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BE€Ta TE,
ONTUYECKHE  SBJICHUS B  MNPUPOJE, OHOJOTHYECKOe  JCHCTBHE  BUIAMMOTO,
yIBTPA(QHUOIETOBOTO U PEHTICHOBCKOTO H3JyYCHHM, €CTeCTBEHHBIN paJnOaKTHUBHBIN
¢$oH, KOCMHYECKHE T4, PaIHOAKTUBHOE U3ITy4YeHHUE TPUPOIHBIX MUHEPAJIOB, IEHCTBUE
pPaJMOaKTUBHBIX M3IYyYCHHI Ha OpraHu3M YeloBEKa), MpHU OBTOM [EPEBOJUTH
NPAKTUYECKYIO 3a/adyy B Y4YEOHYIO, BBIJAEISATH CYIIECTBEHHBIE CBONCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUI;

ONKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (U3MUYECKHE SIBICHUSA, MCIOIb3YS
dusnueckre BeNTWYUHBI (CPEIHSS] U MTHOBEHHAs CKOPOCThH Tella MPH HEPaBHOMEPHOM
JNBH)KEHUH, YCKOPEHHUE, NEPEMELICHHUE, IyTh, YIJIOBas CKOPOCTb, CUJA TPEHUs, CHJIA
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tejla, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYECKasi padoTa W MOIIMHOCTh, MOTEHIIMATbHAS DHEPrUsl Tela,
MOJHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS SHEPTUS CHKATOM MPYKUHBI,
KUHETUYECKAasl SHEPrusl, MOoJIHAasi MEXaHWYeCcKasi SHeprus, EPUOJI U 4YacTOTa KojaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKA3aTEellb
MPEJIOMJICHUST CPEJbI), MPU ONMHCAHWH TPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICT
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(dbopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIWYMHY C JIPYTMMHU BEIUYUHAMH,
CTPOUTH rpaUKU MU3yUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
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XapaKTepu30BaTh CBOMCTBA Tell, (hU3WYECKHUE SIBICHUS U MPOIECCHI, MCIOJb3Ys
3aKOH COXpPAaHEHHSI SHEPrUH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUI CYNEPIO3UIUU
CWJ, TMPUHIMN OTHOCUTENbHOCTU ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
HMMITYJIbCa, 3aKOHBI OTPAXEHUSI U MPEIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3aPsI0BOTO
M MacCOBOTO YHCENT TMpH SAEPHBIX peakIusX, MpU OITOM JaBaTh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEeMAaTHUYECKOE BhIPaKEHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCJIC U B KOHTEKCTE
CUTyalludi  TPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIIBISATH  MPUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE U3 2—3 JIOTHYECKUX IIaroB ¢ ONmopoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3UYECKUX  SBJICHUM, (PUBHMYECKUX  3aKOHOB  WIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajaud (ONMUpAOIIMEcs Ha CUCTeMy Hu3 2-3 ypaBHEHU),
UCTIONIB3Ysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIIME (U3UYECKUE BEIUYUHBI: HA OCHOBE
aHaJu3a YCJIOBUS 3aJlaud 3aIllMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEAOCTAIONINE HIIH
n30BITOUHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC ISl PEIICHUS,
IIPOBOJIUTH PACUETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAUCHUST (DU3NUECKOM
BEJIMYHHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh NMPU MOMOIIH (PU3UIECKUX
METOJIOB,  HUCIOJIb3yd  OIMCAaHWE  HCCIEAOBAaHMs,  BBIIEIATH  MPOBEPAEMOE
NPENINONIOKEHUE, OLIEHUBATh MPABWIBHOCTh TOpSAJKA TPOBEIEHUS HCCIEIOBAHMUS,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTBITOB;

OPOBOAUTH OMNBITHI IO HAOMIOACHUIO (PU3MYECKUX SIBICHUN WM (DU3UIECKUX
CBOMCTB Ten (M3ydyeHHWe BTOpPOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUs SHEPIHH,
3aBUCUMOCTH Meproa KojieOaHu| MPY>KUHHOTO MAagTHUKA OT MAcChl Tpy3a U )KECTKOCTU
NPYXUHBl U HE3aBUCUMOCTh OT aMIUTUTYAbl MajbIX KoJIeOaHWM, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, Pa3NIOKEHUE OeNoro cBeTa B CIEKTp, U3YUYCHHE CBOWMCTB
U300pakeHUsl B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHHUsS MpeaMeTa B COOHMparoIei
TuH3e, HAOII0IeHNE CIUIONIHBIX U JTMHEHYaThIX CIIEKTPOB U3YyUYEHHUs): CAMOCTOSTEIIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyI0BaHMUS, OTMMCHIBATH XOJ OMbITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BEIBOJIBL;

MIPOBOJIUTH IPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, ONPEAEsia Cpe/lHEe
3HauUCHHWE W3MEpsSeMON BeNMUYUHBI ((DOKYCHOE pacCTOsTHUE COOMparomiel JUH3HI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0opa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTb MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HaYaJIbHON CKOPOCTH, Meproaa KojieOaHUl MaTeMaTHIeCKOTO0 MAasTHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETAa OT yrja MHaJeHusi W yria MOpesioMJICHUS
OT yrja MajieHus1): MIaHUPOBATh UCCIEIOBAHKUE, CAMOCTOSTEILHO COOMPaTh YCTAaHOBKY,
(UKCUPOBaTh PE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE
Talaul U rpauKoOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEIOBAHNUS;
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MIPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NYECKUX BEIMUYUH (CPEAHSS CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHHUE CBOOOJHOTO MAaJICHMUS,
KECTKOCTh MPY>KUHBI, KOAPDUIIMEHT TPEHUS CKOIBKEHHUS, MEXaHH4eckas pabora u
MOIITHOCTh, YaCTOTa U MEPHO]I KOJIeOaHUM MaTEMAaTUYECKOTO U MPYKUHHOT'O MAasITHUKOB,
ONTHYECKasl CUJIa COOUPAIOIIEH JTUH3BI, paIMOAKTUBHBIN ()OH): MJIAHUPOBATH U3MEPEHUSI,
coOuparh AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBHINIOJHATH HM3MEPEHHS, CIEIys
MPEIJIOKEHHOW WHCTPYKIIMH, BBIYMCISATH 3HAYEHUE BEIWYMHBI M AHAIM3UPOBATH
MOJIYYEHHBIE PE3YIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHU;

coOJIo1aTh TMpaBWIa TEXHUKU O€30MacHOCTH Npu paboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YYCHHBIX (DU3UUECKUX MOJIEJICH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYCUHBIM HCTOYHUK CBETa, JIy4, TOHKas JIMH3Q,
IJIaHEeTapHAasi MOJIENIb ATOMA, HYKJIOHHAsl MOJI€JIb AaTOMHOTO sIApa;

XapaKTEepPU30BaTh MPUHIUIMBI JICUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOPOM HA MX OMHUCAHUS (B TOM YHCJIC: CIIUIOMETP, TaTYUKHU TMOJIOKEHUS,
PAcCTOSIHUSI U YCKOPEHHMSI, paKeTa, 9X0JIOT, OYKU, IEPUCKOII, oToanmapar, ONTHICCKUEC
CBETOBOJbI, CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUSA
0 CBOMCTBax (hU3UYECKUX SBICHUN U HEOOXOIUMbIC (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTHYECKUX MPOILIECCOB MPU PEIICHUU
y4eOHO-TIPAaKTUUECKUX 3a/1ad, ONTHUYECKUE CXEMbI I TOCTPOCHHUS H300paKeHUM
B TUIOCKOM 3€pKaJie U COOMparolien JMH3e;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HH(POpPMALMIO O TpPHUMEpax) MPAKTHUYECKOrO
UCIIONIb30BaHUs (PU3WYECKUX 3HAHUW B TOBCEIHEBHOM >KMU3HHM JUIsi OOECTICUECHHS
0e30MacHOCTH MpU OOpalieHuH C TpUOoOpaMH W TEXHHUYECKUMH YyCTPOWCTBAMU,
COXpPaHEHUS 37I0POBBS M COOIIOICHUSI HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIeH
cpene;

OCYIIECTBIISITh TMOUCK WHpoOpMaluu (usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENTHHO (OPMYJIHPYST TMOWUCKOBBIA 3alpoC, HAXOIUTh IYTH OMNpPEIACIICHUS
JIOCTOBEPHOCTH TOJYyYEeHHON WHGOPMAIIMM HAa OCHOBE WMEIONIMXCS 3HAHUUA U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TMPU  BBHIMOJHEHWH Yy4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (U3MYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepHalibl, PECYpChl CETU
Nutepuer, Brnagerp mnpuéMamMud KOHCHEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
uHDOpMAIIMM W3 HECKOJbKMX WCTOYHUKOB (DU3UYECKOTO COACpKAHUS, ITyOIHMYHO
MPEACTABIATH PE3YJIbTAThl IPOCKTHOM WIIM UCCIEN0BATEIBCKOM A€ TEIbHOCTH, IPU 3TOM
rPaMOTHO MCIIOJb30BaTh HM3YYCHHBIM TOHSATUWHBIN amnmapar H3y4aeMoro paszena
GU3UKM W CONPOBOXIATh BBICTYIUICHHUE NIpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IIVTAHUPOBAHHUE

7 KJIIACC
No HaumenoBanue [IporpammHoO€ conepkaHue OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
/11 pa3ziesioB U TeM

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®usuka u ee poJb

B MIO3HAHUHU OKPYKAKIIET0o MHUpPa

BeJIMunH. Ousnueckue
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: PacnioznaBanue u knaccuukanus GU3nIECKux
MEXaHUYECKHE, TEIJIOBBIE, | SIBICHUN: MEXaHUYECKUX, TETIOBBIX,
AIEKTPUYECKHUE, AIEKTPUYECKNX, 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 | Mexanuyeckoe 3 MexaHn4yecKoe IBHKEHUE.
JIBUKCHUC PaBHOMEpHOE M
HEPABHOMEPHOE IBUKECHUE.
Cxopoctb. Cpennss
CKOpPOCTh IIPH
HEPAaBHOMEPHOM
IBUXKEHUU. Pacyér mytu u
BPEMEHU JIBUKEHUS

HccenenoBanne paBHOMEPHOIO JBUKEHUS,
OIIPECIICHHUE €T0 IPU3HAKOB.

Habronenne HepaBHOMEPHOTO IBHXKEHUS U
OIIPEECIICHHUE €r0 OTIIMYUNA OT PABHOMEPHOT O
JBUKEHHS.

Omnpenenenue CKOPOCTU PABHOMEPHOIO
JBUKEHUS (IIapUKa B )KUJKOCTH, MOJEIH
3JIEKTPUYECKOI0 aBTOMOOWIIA U T.1I.).
Omnpenenenue CpeHEH CKOPOCTH CKOJIbKEHUS
OpycKa WM IapHKa 110 HaKJIOHHOM MJI0CKOCTH
Pemenue 3a1a4 Ha onpeIeICHUE ITyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKECHUS.

Amnanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU
OT BPEMEHU

3.2 | Muepuus, Macca, 4 SABnenue nHepuuH. 3aKOH
IUIOTHOCTD nHepuun. Bzaumonencraue
TEJ KaK MpU4rHa
U3MEHEHHUS CKOPOCTH
NIBIDKEHUS Tel. Macca kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTna.
CBsI3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IUHUIIE 00BEMaA
BEIeCTBa

OOBsiICHEHHE ¥ TIPOTHO3UPOBAHKE SIBJICHUH,
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.
CiokeHue cHil,
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 Y/UTHHEHUS
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 (KaTaHUE 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

Hroro no pazgeny 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
CUTYyallUi, B KOTOPBIX MPOSIBIISETCS CUJIa
JTaBJICHU.

O6ocHOBaHUE cIOCOOOB YMEHBIIEHUS U
YBEITUUYCHUS JTaBJICHUS.

N3ydeHune 3aBUCUMOCTH JaBJICHUS Ta3a
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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.

Pemrenue 3a71a4 Ha pacyéT AaBieHUS TBEPAOTO
Tena

4.2 | JlaBreHue )XUIKOCTH 3aBUCUMOCTH JIaBJICHUS HccnenoBanue 3aBUCUMOCTH JIABJICHUS JKUIKOCTH
KUJAKOCTH OT TJTyOUHBI. OT TITyOUHBI MOTPYKEHUS U IJIOTHOCTH KUJKOCTH.
[TneBmaTtnueckue mamuuel. | HaOmronenue u o0bsicHeHHE THAPOCTATHYECKOTO
IMunpocratnyeckuit napajiokca Ha ocHoBe 3akoHa I[lackars.
napanokc. Coobmatomnuecs: | M3yuenue cooOmarmuxcs CoCy10B.
cocyasl. ['mapaBmuyeckue | Pemenue 3amad Ha pacu€T naBieHUs KUIKOCTH.
MEXaHU3MBI OObsicHeHNE TPUHIINTIA JEHCTBUS
THJIPABIUYECKOT0 Mpecca, MHEBMATUUYECKUX
MAIIIHH.
AHanu3 1 00bSICHEHHUE TPAKTUUECKUX CUTYAIIHIA,
JEMOHCTPUPYIOIIHX MPOSBICHHUE JTaBIICHUS
KUAKOCTH U 3aKkoHa [lackans, Hampumep
MPOIIECCOB B OpTraHU3ME MPH TITYOOKOBOTHOM
HBIPSTHUT
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 MU HEKOTOPBIX IJIAHETaX WM €€
OTCYTCTBUS Ha Apyrux miaaHerax u Jlyne.

OOBsicHeHHE N3MEHEHMS INIOTHOCTH aTMOC(i)epBI

C BBICOTOM M 3aBUCMMOCTH aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI.

Pemenue 3a1au 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 )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
AKUJKOCTH.

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
ApxuMe[a U yCIOBHS IIJIaBaHUS TEN.
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

OmnpezienieHue BRIMTPHIIIA B CHIIC MIPOCTHIX
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 | Mexanuueckas 4 MexaHn4eckast SHEPrusl. OKCIIEPUMEHTAIILHOE OIPEEICHUE U3MEHEHUS
SHEPTHs Kunernyeckas u KMHETUYECKON U NIOTEHIMAILHON SHEPIUU TeNa
NOTEHIIMAIbHAs DHEPIHS. IIPH €r0 CKaTBIBAHUU 110 HAKIIOHHOM IIJIOCKOCTH.
Ipespamenne ogHoro Buaa | @opMynHpOBaHUE Ha OCHOBE UCCIIEN0BAHUS
MEXaHUYECKOU DHEPIUH 3aKOHA COXpaHEHUs MEXaHUYECKON DHEPIUU.
B Ipyroi. 3aKoH OOcyxkneHue rpaHul] IPUMEHUMOCTHU 3aKOHA
COXPAaHEHUS DHEPTUU COXPAaHEHHS DHEPIUU.
B MEXaHHUKE Pemenue 3a1a4 ¢ UCIIOJIL30BAHUEM 3aKOHA
COXPAaHEHHS DHEPIUU
Hroro no paszueny 12
PesepHoe Bpems 7
OBHIEE KOJIMYECTBO 12
YACOB IIO ITPOI'PAMME
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8 KJIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro npeaMeTa

KomnnuectBo
YacoB

IIporpammHoOE conepxanue

OCHOBHEIC BUOBI JCATCIBHOCTU 06yqa}01unxcsl

Pa3zgea 1. TemtoBbie AIBJI€HHA

11

Ctpoenue u cBOMCTBA
BElIeCTBa

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOEHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJT. OTBITHI,
MOATBEPKAAIOIINE
OCHOBHBI€ TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOU
TEOPHHU.

Mojaenu TBEPAOTO, JKUAKOTO
Y Ta3000pa3HOr0 COCTOSTHUHM
BEIIIECTBA.
Kpucraumueckue u
amop(dHbIe TeNna.
OOBsiICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE TOJIOKECHUN
MOJICKYJISIPHO-KMHETHYECKOMN
teopun. CMauuBaHUE U
KaIUJUISIPHBIC SIBJICHMUS.
TermoBoe pacliupeHue u
c)KaTue

HaOGiroieHre 1 MHTEpIIPETAIUS OIBITOB,
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.

41



[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIONIUX KaMUJUISIPHBIC SIBJICHUS U
SIBJICHHE CMauYuBaHUs.

OOBsiCHEHHE POJIH KaTUJUISIPHBIX SBICHUN

JUISL TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
Hab6nronenue, npoBeieHre 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, IEMOHCTPUPYIOITUX
3aBUCHUMOCTD JIaBJICHHS BO3IyXa OT €ro 0o0héMa 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.
CpaBHEHHUE Pa3IUIHBIX 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.
Omnpenenenue (M3MEpeHUE) yACIHHOM
TEMIOEMKOCTH BEIIIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BHIYUCICHHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

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.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
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
JEHUCTBUS TETJIOBOTO JIBUTATEIS.

Brranciienne Komm4aecTBa TeTIOTHI,
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BBIJICJISIFOLETOCS IPU CTOPAHUHN PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cyxIeHHEe YKOTOTUUECKUX MTOCIIeACTBUN
HCIIOJIb30BAHUS JBUTATEICH BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOIIICKTPOCTAHIUN

Uroro no pazgeny

28

Pa3nen 2. Daekrpuyeckue u

MAarHUTHbBIC ABJICHUSA

2.1 | DnexTpuyeckue
3apsiibl.
3apsKeHHbIE Tena U

nx BSaHMO}ICﬁCTBHH

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 snextpruecknx
3apsiIoB. DJIE€MEHTapPHBII
AIEKTPUUECKUH 3apsil.
CtpoeHue aToma.
[IpoBogHMKH U

HaOroieHne u mpoBeIeHUE OIBITOB

T0 DJICKTPHU3AIUH TEJl TIPU COIPUKOCHOBCHUH H
MHIYKIHUEN.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOUMEHHO M Pa3HOMMEHHO 3apSKCHHBIX TEJI.

OOBsIcHEeHNE IMpUHIOHAIIA I[GﬁCTBPISI QJICKTPOCKOIIA.

OOBsicCHeHHE SBIICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEH
C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPsA/I0B B BEIIECTBE.
Pacno3naBaHue 1 00bSICHEHHE SIBJICHUH
AJIEKTPU3ALIMU B TOBCEIHEBHOM )KU3HU.
Habnronenue u 00bsICHEHHUE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsja.

HaOmtoeHre onpITOB O MOASIUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanue 1eMCTBUSA SIEKTPUUECKOTO OIS
Ha IPOBOJHUKH U TUIJIEKTPUKHU
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JTUBJICKTPUKHU. 3aKOH
COXpaHEHMS IIEKTPUUECKOTO
3apsza

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, IJIOIIAIH TONEPEYHOTO CEUCHUS
U Martepuarna.

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
3aMBbIKaHUE

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.
MarsauTtHo€ mojIe.
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 Dpcrena.
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 CTPEJIKY.

[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
YCTPOMCTBAaX, MPOMBIIICHHOCTH, MEUIINHE).
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
WHTYKITAS

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

OneITHI 11O HCCICAO0BAaHHNIO SABJICHUNA
BHGKTPOMaFHPITHOﬁ 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 Bpems 7
OBIIEE KOJIMYECTBO 72
YACOB IIO ITPOI'PAMME
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9 KJIACC

No
/i

Haumenosanue
pa3zesnoB U TeM
y4eOHOro rpeaMeTa

KomnnuectBo
YacoB

IIporpammHoOe conepxanue

OcCHOBHEIC BUOBI JCATCIBHOCTH 06yqa}01unxcsl

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
JIBW)KCHUS TEla 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 mpuOIMKEHHOE OTUCAHUE
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

17

[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 MHEPIIUU B PA3IUYHBIX 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
TOYKHU. AOCOIFOTHO TBEPIOE
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsKECTH

SIBIICHU, TIPOUCXOIAIINX B CUCTEME 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 M MpaBUiia CIOXKEHUS CUIIL.
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 3aa4 ¢ ucnoyib30BaHuEM (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,
MOKOSIIIEECs Ha OIOpeE.
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 C-)HCpFI/Iﬁ TCia.

Pemienue 3aJa4 C UCIIOJIb30BAaHHCM 3aKOHa
COXpPaHCHUA MEXaHHUYECKOU OHCPIHUHN

Hroro mo pazueny 37

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.

Pemrenne 3a7a4, CBI3aHHBIX C BBIYUCIICHUEM
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 €€
pacnpocTpaHCHUS.
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 | DmekTpoMarHuTHOE 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 3a1ay ¢ ucnonb3oBanuem Gopmyn
JUISl CKOPOCTH AIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YaCTOTHI CBETA
Uroro mo pazmeny 6
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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
3epKaie.

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

JIMH3EI 1 O TUYECKUE
pruOOpbI

JInn3za. Xox mydyen B TUH3E.
Onrudeckas cucteMa
dboToanmapara, MUKpOCKOIIA
U Teneckona. ['ma3 kak
ONTUYECKAs CUCTEMA.
bimsopykocTs 1
JaTbHO30PKOCTh

[Tonyyenne n3o0paxeHuil C TOMOIIbIO
coOuparoIieil U pacceuBaroIIeH JINH3.
Onpenenenue GOKyCHOTO pacCTOSTHUS U
ONTUYECKON CUJIbI COOMPAIOILEH JTUH3BI.
AHanu3 yCTpONCTBA U MPUHIUIIA JEUCTBUSA
HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToamnmnapaTa, MUKpOCKOIa, TEJIECKOIA.
M3yueHne Moienu rina3a Kak ONTUYECKON
CUCTeMbl. AHAIIU3 SIBICHUN OJTU30PYKOCTH
Y JalbHO30PKOCTH, IPUHIMIIA TEUCTBUS
OYKOB

4.3

Paznoxenue 6emoro
CBCTa B CIICKTP

Paznoxenue Genoro cBera
B criekTp. OnbITl Hhl0TOHA.
CrnoxkeHne CreKTpaaIbHbIX
1BeToB. Jlucnepcus cpera

Habmonenue paznoxeHus 6e10ro cBera

B CIIEKTP.

HaOmronenue n 00bsICHEHHE OIIBITOB

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 pazgeny

Pa3gen 5. KBanroBble iBJIeH

usd

5.1

Hcnyckanue n
MOIJIOIICHUE CBETA
aTOMOM

Omnwitel Pezepdopna u

II1aHCTapHas MOACIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue u nornomenue

Oo6cyxnenue 1ienu onbiToB Pezepdopaa

10 VICCJICTOBAHUIO ATOMOB, BBIJIBI)KEHUE
TUTIOTE3 O BO3MOKHBIX PE3YJIbTaTaX OIBITOB

B 3aBHCHMOCTH OT MIPEATOIaraeMoro CTpOSHHS
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cBeTa aTOMOM. KBaHTEI.
JIuHeyaTeie 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 Pa3JIMYHbIX BEILECTB.
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.

HccnenoBanue TPEKOB 0-4aCTHUI IO TOTOBBIM
dboTorpadusm.

OO6nHapy:xeHre 1 U3MEpPeHNE PaHaliOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €T0
WHTEHCUBHOCTH.

Amnanu3 OMONOTHYECKUX U3MEHCHUM,
MPOUCXOAIIUX MO IEUCTBUEM
pPaauOaKTUBHBIX U3Ty4YCHUI.
Hcnonp30BaHne paiMOAKTUBHBIX U3ITy4EHUN
B MEJIULIUHE
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5.3 | SnepHble peakuu

S nepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSI3U aTOMHBIX si7iep. CBA3b
Maccel ¥ dHepruu. Peakiuu
CHUHTE3a U JICJICHUS Sep.
Ncrounuku sneprun ConHua
v 3BE31. SnepHad
SHepreTuka. [lencTeus
PaaOaKTUBHBIX U3TyUCHUN
Ha KUBbIE OPraHU3MbI

Pemenue 3agay4 ¢ uCnoab30BaHUEM 3aKOHOB
COXPAaHEHUs MAaCCOBBIX U 3apsI0OBBIX YHUCEI
Ha OIIpeJIeJICHUE PE3YJIbTATOB SIEPHBIX
pEaKLMI; aHAJIN3 BO3MOXKHOCTHU WU
HEBO3MOXHOCTH SIICPHOU pEeaKLUu.

OneHKa 3Hepruu CBA3U SAEP C UCIOIB30BAHUEM
dbopmMybl DMHIITEHHA.

OO6cyxaeHne NepCreKTUB UCTIOIb30BaHUS
YIPaBIISIEMOIO0 TEPMOSIEPHOTO CUHTE3A.
OO6cyxaeHre MPEUMYIIECTB U IKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKON

Uroro no pazneny 5
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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