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OdenepanpHas paboyas mporpaMma Mo ydeoHomy mpenMery «Dusnkay (6a30BbIi
ypoBeHb) (mpeaMmeTHas o0nacTh «ECTeCTBEHHO-HAaydHbIE TIPEAMETH») (Haiee
COOTBETCTBEHHO — ITporpaMma 1o ¢pusuke, Pu3nka) BKIIOYAET MOSICHUTEbHYIO 3alHUCKY,
coJiep>kaHue OO0ydeHHUs, TUTAHUPYEMbIEe pe3yJIbTaThl OCBOEHUS MPOrpaMMbl MO (PU3HMKE,
TEMAaTUYECKOE MIJIaHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qu3uke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBJICHA
Ha OCHOBE IOJIOKEHUN W TpeOOBaHUI K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOU 00paszoBarenbHO mporpammsbl, npeactaBieHHbix B GI'OC OO0, a takxke
¢ yu€toM (enepanapbHOi paboyelt mporpaMmbl BociuTanus 1 KoHIenmy npemnogaBaHus
yaebHoro npeamera «Duzukay.

ConmepxaHue mporpaMMbl 1O  (U3UKE HampaBleHO Ha (opMupoBaHUe
€CTECTBEHHO-HaYyYHOU T'PaMOTHOCTH OOYYaIOIIUXCS U OPraHu3alvi0 U3ydeHus: Gu3nKu
Ha JIeATeTbHOCTHOM OCHOBe. B mporpamme mo ¢u3MkKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeamera B peanmuzanuu TpedboBanuit dGI'OC OOO k mniIaHUpyeMbIM
JMYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOY4YEeHHS, a TaKXKe MEKIPEIMETHbIC
CBSI3M ECTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHus.

[Iporpamma mo (u3MKe yCTaHABIMBAET pacHpeleeHrue y4eOHOro marepuaia
no rojxam oOydeHus (Io KjaccaMm), MpeuiaraeT MNPUMEPHYIO IOCIEN0BAaTEIbHOCTh
M3y4YEHHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COAECPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOAUYECKON MOMOIIU
YUUTENIO B CO3/JaHUU padoyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

duznka SBISETCS CUCTEMOOOPA3YIOUIUM JIJIi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBIICHUU,
M3y4yaeMbIX XUMHUEH, OMOJIOrHel, acTpoHOMUEH M (u3ndecKor reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpA, HOPEIOCTABIISIET HauOOJee SCHBIC
0o0pa3lbl MPUMEHEHHS HAy4YHOTO METOAa TMO3HaHUSA, TO €CTh CIoco0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUsI B CTPYKType OOIIEro
00pa30BaHusl COCTOUT B (POPMUPOBAHUH ECTECTBEHHO-HAYYHOI I'PaMOTHOCTH U UHTEpeca
K HayKe y 00 y4aroIuxcs.

N3yuenue usnku Ha 6a30BOM ypOBHE NPEANOJIaraeT OBJAJACHHUE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO I'PAMOTHOCT:

HAy4YHO OOBSICHATD SABJICHUS,

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT' O UCCIIEIOBAHUS;

UHTEPIPETUPOBATh  JaHHBbIE M  MCHOJIb30BaTh HAy4YHbIE  JIOKA3aTEJIbCTBA
JUTSI IOJTYYEHUS BHIBOAOBY.
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Lenu n3y4yenus: pu3nKu Ha YpOBHE OCHOBHOI'O OOIIET0 00pa30BaHUS OIpPEIEICHbI
B Konuenmuum npenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTesIbHBIX
Opra’u3aLusax Poccuiickoii Oenepauny, peann3yrommx OCHOBHBIE
oOuieo0pa3zoBaTenbHble  MPOrpaMMbl,  yTBepkAEHHOW  pemeHueM  Kosieruu
MunuctepctBa npocernieHus: Poccuiickoit @enepanun (mpotokon ot 3 aekadbps 2019 r.
No TTIK-4BH).

Henu uzyuenust puU3nKM:

npUOOPETEeHUE MHTEpeca M CTPEMIICHHS OOYYarolUXCsl K HAYyYHOMY M3Yy4YEHUIO
IPUPOJIBL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJEe NO3HaHUS MU (POPMHUPOBAHME
MCCJIEI0BATENBCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

(GopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTara H3y4eHUs OCHOB
CTPOEHHUS MaTepuu U (yHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;

dbopMUpoBaHUE TMPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymyiell mpodeccruoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3HUKOM, MOJITOTOBKA K AaJbHEHIIEMY O0Y4EHUIO B 3TOM
HaIlPABJICHUM.

JlocTrkeHre 3THX LieJied mporpaMmbl 1o (U3HKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsl 00ECTICYMBACTCS PEILICHUEM CIIEAYIOIIUX 3a1a4:

OpuoOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOCHHMM BELIECTBA, O MEXaHUYECKUX,
TEIUJIOBBIX, JIEKTPUUECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUM ONUChIBaTb U OOBSICHATH (PU3UUECKUE  SIBJICHUS
C MCMOJIb30BAHUEM MOJTYYEHHBIX 3HAHUII;

OCBOCHHE METOOB PEHICHUS MPOCTEHIIMX PAaCUETHBIX 337a4 C MCIOJb30BAHHEM
bu3nuecKuX Moiesiel, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMU HaAOMIOIaTh MPUPOAHBIC SBJICHHS U BBINOJIHATH OIBITHI,
Ja0opaTopHble PabOTBl M SKCHEPUMEHTAIbHBIE HCCIEIOBAaHUSA C HCIOIb30BAHUEM
U3MEPHUTEIbHBIX MTPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMaIuel GU3HMUECKOro COAECPKAHUs, BKIIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKUA, aHATU3 U KPUTHUECKOE
OLICHUBaHUE UH(POPMAIIHH;

3HAKOMCTBO €O cdepaMu MNpoPeCcCHOHAILHON JESATENbHOCTH, CBSI3aHHBIMU
Cc (Gu3MKOM, M COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha JIOCTHXKCHHSIX
(u3HUECKON HayKH.

Ha wu3yuenne ¢Qusuku (0a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi oTBOAUTCS 238 uacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 8 Kilacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yvaca (3 gaca B Hefieno0).

[Ipennaraemslii B mporpamme no Gu3HnKe nepeyeHb J1adopaTopHbIX padOT U OIBITOB
HOCUT PpEKOMEHJATEeNbHbII  XapakTep, Yy4YuTelb JeJaeT BbIOOp MPOBEACHUS
nabopaTopHbIX pabOT W OMNBITOB C YYETOM HHAMBUAYAIBHBIX OCOOCHHOCTEH
OOy4YarIIMXCsA, CIUCKA SKCHEPUMEHTAIbHBIX 3aJaHUil, MpeasiaraeMblX B pamKax
OCHOBHOI'O TOCY/IapCTBEHHOI'0 AK3aMEHa M0 (PU3UKE.
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COJEPXKXAHUE OBYUYEHUA

7 KIIACC
Paznen 1. ®u3uka u € poJib B IO3HAHNH OKPYKAKIIEro Mupa
O®u3uka — Hayka O npupoge. SBieHus mnpupoabl. DPu3NUECKUE SBICHUS:

MEXaHNYECKHUE, TEIIOBbIC, JJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dusnueckre BenuInHbL. M3mepenne pusndeckux pennuuH. Ousndeckue npudopsl.
ITorpemHocTh N3MEpeHU MexayHapoaHas cucTeMa €auHHULI.

Kak ¢usuka w©  jgpyrue  eCTeCTBEHHbIE HAayKd  H3y4yalOT  IMPHUPONY.
EctecTBeHHO-HayuHBIM METO/ MMO3HAHUS: HAOJII0JeHIE, TOCTAHOBKA HAYYHOT'0 BOIIPOCA,
BBIJIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO ITPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0AAEMOT0
spneHus. Onucanue GU3NYECKUX SIBICHUN C MOMOIIbIO MOJIENIEH.

Llemoncmpayuu
MexaHuueckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
duszndeckre TpuOOPsI U MPOIEypa MPSIMbIX H3MEPEHHUN aHAJIOTOBBIM U IIU(GPOBBIM
IpuOOpOM.

Jlabopamopuvie pabomwi u onwvimol

OnpeneneHue 1EHbI JEICHUS KAl U3MEPUTEIBLHOr0 Nprudopa.

N3mepeHne pacCTOSHMIA.

N3mepenue 00bEMa )KUAKOCTH U TBEPJOTO TENA.

Onpenenenne pazMepoB MAJIBIX TEIL

N3mepenue temmeparypbl IpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa M JlaTyhKa
TEeMIIepaTyphl.

[IpoBenenue ncciaenoBaHus MO MPOBEPKE TMIIOTE3bl: JANBHOCTH MOJETA IIapuKa,
NYIIEHHOT'0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayaiibHbIE CBe/IeHUSI 0 CTPOEHWH BellecTBA

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, HOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEILIECTRA.

JIBrxkenue yacTtull BemecTBa. CBsI3b CKOPOCTHU JIBUXKEHUS YACTHUIL C TEMIIEpaTypoil.
bpoyHoBckoe aBuxkenue, nuddysus. BzaumoaelicTBue yacTuIl BEIIEeCTBA: MPUTHKEHUE
1 OTTAJIKUBaHHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEHM W TBEPIBIX
(KpucTaUIMUEeCKUX) Tel. B3amMOCBS3b MEXJTy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSAX M HX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu

Hab6mronenre 6poyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HaGmonenue sBieHui, OOBSCHSIOMIUXCA TPUTSIKEHUEM WIA OTTAIKHUBAHUEM
YacTHI] BEIIECTRA.
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Jlabopamopmvie pabomwi u onwvimol
Ornenka 1uaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OMnBITH 110 HAOJIOICHUTO TETIOBOTO PACIITUPEHHUS T'a30B.
OnBITH IO OOHAPYKCHUIO JCHCTBUS CHJI MOJIEKYIISIPHOTO TIPUTSHKCHHUS.

Pa3nen 3. /IBH:keHHE U B3aMMOeiicTBHE TeJl

Mexannueckoe JBH>KeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKEHHE. CKOPOCTD.
CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUHU. PacU€T myT 1 BpeMEHHU JIBUKEHMUSI.

SBnenue uHepuu. 3aKoH HHepLrK. BzauMo ieiicTBrUE Tel Kak MpUYrHA U3MEHECHUS
CKOpPOCTH ABHXKEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh BemiecTsa.
CBsi3b MIJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €AMHUIE 00BEMA BEIECTRA.

Cuna kak XapakTepucTHKa B3anumojaencTBusa Ten. Cuna ynpyroctu u 3akoH ['yka.
M3mepeHue cuitbl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIEHHE TATOTEHUS U cuiia TskecTu. Cuna
TSKECTH Ha JIpyrux maHerax. Bec tena. Hesecomocts. CrioskeHUeE CHII, HAIIPABICHHBIX
no oxgHoil mpsamoi. PaBHoxaeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U
TpeHHE NOKOA. TpeHue B IpupoIe U TEXHUKE.

Jlemoncmpayuu
Hab6mroienrie MexaHU4ecKoro JIB>KEHUS Tea.
N3mepenne ckopocTh NPSIMOJIMHENHOTO IBUKCHUS.
Hab6mtonenue siBneHus UHEPLIMU.
Habmronenne n3aMeHeHrst CKOpOCTU MPU B3aUMOJICHCTBUM TEJI.
CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.
CrnoxxeHue cui, HalpaBJIECHHBIX MO OAHOUW MPSMOM.

Jlabopamophvie pabomwi u onwvimol

OnpeneneHue CKOPOCTH PABHOMEPHOIO ABMKEHUS (IIApUKA B KUIKOCTH, MOJEIH
AIIEKTPUYECKOT0 aBTOMOOWIIS M TaK Jajee).

Onpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapuKa 110 HaKJIOHHOW
IUIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUS (AeopMariiu) NpyKUHbI
OT NPUJIOKEHHOU CHUJIBI.

OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tela
U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTE U ra3oB

HNanenne. CriocoObl yMEHbBIIICHUS W YyBEIWYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHHS Ta3a OT 00béMa, Temneparypsl. [lepenada naBienust TBEPABIMU
TeJIaMHu, JKUAKOCTAMH M Tra3zaMu. 3akoH Ilackans. I[lHeBMaThueckue MallWHBbI.
3aBUCUMOCTh JABJICHUSI JKUJIKOCTH OT TiyOuHBL. [mapocrarnueckuii mapaokc.
CooOuratouuecst cocynnl. ['uapaBinyeckue MEXaHU3MBbl.

AtMochepa 3emimmu u armocdepHoe aAaBieHue. [IpUUMHBI CyHIECTBOBAHUS
BO3yIIHOM o6osiouku 3emiu. Omnbit  Toppuuennu. M3mepenue arMocdepHOro

6
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JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO MaBJICHHS OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubopsl 111 U3MepeHust aTMOC(HEPHOro JaBICHUS.

JIelicTBUE >KMJIKOCTH W Ta3a Ha IOTPYKEHHOE B HUX Teno. BrlTankmparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JaBJICHUS raza OT TEMIIEPATYPBI.

[Iepenaua naBineHHs KUIKOCTHIO U ra30M.

Coobraronuecs CoCy/bl.

I'mapasinueckuit mmpecc.

[IposiBnieHue neicTBUsE aTMOC(EPHOrO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI OT OOBEMa MOTrPYKEHHOW YacTH Tella U
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CHIIBI BECY BBITECHEHHOMW JKHJAKOCTH.

VYcioBue IUIaBaHUS TeEN: IUIABAHUE WA TIOTPYKEHHE TEJI B 3aBUCUMOCTH
OT COOTHOIIECHUS MIIOTHOCTEN TEJA U JKUAKOCTH.

Jlabopamopmvie pabomwi u onwvimol

HccnenoBanue 3aBUCUMOCTH Beca Tela B BoJe OT 00BbEMA NOrpyXEHHOM
B JKUJIKOCTb 4aCTH TeJa.

OnpeneneHue BBITAJKABAOLICH CHJIBL, JECUCTBYIOIIEH Ha TEIO, MHOrPYXKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAOUIEH CHJIBI, JEHUCTBYIOIIEH Ha TEJIO
B KHUJIKOCTH, OT MAacChl TEJA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCMMOCTD BBITAJIKMBAIOIIEN CUIIBI, JEHCTBYIOIIEH
Ha TeJIO B )KHUJIKOCTH, OT 00bEMa MOrpy>KEHHON B JKUJIKOCTh YaCTH TeJa U OT IJIOTHOCTU
KUJIKOCTH.

KoHcTtpynpoBanne apeoMmerpa UM KOHCTPYMPOBAHHE JIOJKM W OIPEAEIEHUE €€
rpy30I0ABEMHOCTH.

Paznen S. PabGora u MOIHOCTH. JHEPrus

Mexanuueckasi pabora. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecUs
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHS pbluara K OJOKY. «30J0TOE MPaBUIIO»
mexanuku. KI1J] mpocteix MexanusmoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuaibHas s1eprus. [Ipespaiienue
OJTHOT'O BHJIa MEXAHUYECKOM SJHEPTUHU B IPYroi. 3aKOH COXPAHEHHU S DJHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamophvie pabomwi u onwvimol

OnpenencHue pabOTBI CWJIBI TPEHUS TPHU PABHOMEPHOM JBMIKEHUU Teja
10 TOPU30HTATLHOW MOBEPXHOCTH.

HccnenoBanue ycinoBHil paBHOBECHS phluara.
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N3mepenune K11/ HakJIIOHHON NIJIOCKOCTH.
N3yuyeHne 3aKOHA COXpPAaHEHUsI MEXaHUYECKOW DJHEPTUU.

8 KVIACC

Pa3znen 6. TemoBbie siBJIeHUSA

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKY1. ONBIThI, TOATBEPKIAIOIIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHUHU.

Mopenu  TBEPAOTO, IJKUAKOTO W  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannuyeckue u amopdubie Tena. OOBSICHEHHE CBOWCTB Ta3oB, JKUIKOCTEH U
TBEPJBIX TE€J HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CMaunBaHue
Y KallWUSIPHBIE ABJIEHUS. TennoBoe paclInpeHue U CKaTue.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YaCTHIL.
Bryrpennss sneprus. CrocoObl M3MEHEHUS BHYTPEHHEH SHEPTHH: Teruioneperaavya u
coBepiieHrue padoTel. Buasl Temionepenayu: TEMIONPOBOJHOCTh, KOHBEKIIUS,
U3IIy4EHUE.

KonndectBo TemnoThl. YenbHash TEIJIOEMKOCTh BeIIECTBA. 1eIIo0OMEeH U
TEIJIOBOE paBHOBecHE. YpaBHEHUE TEIUIOBOro OanaHca. [lnaBneHue u oTBepieBaHUE
KPUCTAUTMYECKUX BEIIECTB. YelbHasg TerioTa IuiaBieHus. [lapooOpazoBanue u
koHneHcanusi. Hcmapenuwe. Kumenwe. VYjaenpHas Temiota  IapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JTABJICHUS.

BrnaxnocTe Bo3myXxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpunatumner padots! TernoBsix aurateneit KIIJ] remmoBoro asuratens. TerioBbie
JIBUTATEIIM Y 3alIATA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUHU B TEIIOBBIX IIpOLIEccax.

Llemoncmpayuu
Hab6nronenmne 6poyHOBCKOTO JIBHIKCHHSI.
Hab6mronenune nuddyszun.
HabGnronenue siBjeHU cMaurBaHUS U KaMMDISIPHBIX SIBJICHHM.
HaGnroeHue TemoBoro pacmpeHust TEl.
W3MeHeHHME JaBlIeHHMs Tra3a IIpM HM3MCHCHHH O00bEMa M HarpeBaHUHU WA
OXJIXKICHUMU.
[IpaBuiia u3MEpeHUS TEMIIEPATYPBHI.
Buasr rerionepenaun.
OxJTakJIeHHEe MPU COBEPIICHUH PabOTHI.
HarpeBanue npu coBepIlIeHHH paOOThl BHEIITHUMU CHUIIAMH.
CpaBHeHHE TEIITOEMKOCTEH pa3IMIHBIX BEIIECTB.
HaOmronenne kuneuus.
HaGnroneHue mocTostHCTBA TeMITepaTyphl MPH TITABICHHH.
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Moieny TEIUIOBBIX IBUTATENEN.

Jlabopamopuvie pabomwi u onwvimol

OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

OnbIThI O BBIPAIIMBAHHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM UJIM caxapa.

OnbIThl IO HAOJIOJCHHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUAKOCTEH U TBEPIBIX
TEJ.

OmnpeneneHue AaBieHHs BO3AyXa B OAJIJIOHE WITIPUILIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb JABJICHHUSI BO3/AyXa OT €ro oobéma u
HarpeBaHus WA OXJIAKICHHUS.

IIpoBepka ruImoTe3sl JUHEHWHOW 3aBHCUMOCTH JUIMHBI CTOJIOMKA >KHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnronenne nasMeHeHns: BHYTPEHHEW YHEPTUy Tejla B pe3ybTaTe TeIIonepeadn
¥ PabOTHI BHEIITHUX CHJL.

HccnenoBanue siBiIeHHs] TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJIOMHOW U ropsyei
BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJIOM MpH TEIIOOOMEHE
C HArpeThIM METALTUYECKUM LIWJIUHIPOM.

Onpenenenne yeIbHON TEIUNIOEMKOCTH BELIECTBA.

NccnenoBanne nponecca nenapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yelbHOW TEIUIOTHI MIABIEHUS JIb/IA.

Pazgen 7. DiekTpudeckne 1 MAarHUTHbIE SIBJICHUS

OnekTpu3auus Ten. J(Ba poaa dSIEKTpUYECKUX 3apsiaoB. Bs3aumopeicTBue
3apsKEHHBIX Tell. 3akoH KyoHa (3aBUCUMOCTb CUJTBI B3aUMOZECHCTBUS 3apsKEHHBIX TeJ
OT BEJTMYMHBI 3apSAJI0B U PACCTOSTHUS MEKY TE€JIaMu).

Onextpuueckoe mnone. Hanpspk€HHOCTh — 3nekTpuyeckoro nois. IlpuHuomn
CYNEPHO3ULIUHU 3JIEKTPUUECKUX MMOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn »neKTpUYecKuX 3apsAioB. OJIEMEHTapHBIA 3JIEKTPUUECKUN 3aps.
Crpoenue aroma. IIpoBOIHMKM M AMAJIEKTPUKHA. 3aKOH COXPAHEHHS AJIEKTPUYECKOIO
3apsja.

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUYECKOr0 TOKa. VICTOUHUKHN
IOCTOSIHHOTO TOKa. JIEHCTBHUSL 3JEKTPUUYECKOr0 TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektprueckas uenb. Chia Toka. DNeKTpudeckoe HanpspkeHue. COnpOTHBIICHHE
IIPOBOJIHHKA. Y IEJIbHOE CONPOTHUBJIEHUE BemlecTBa. 3akoH Oma Uil ydacTKa LEIH.
[locnenoBarenbHOE U APAILIEITBHOE COEUHEHHUE IIPOBOAHUKOB.

PaboTa u MOITHOCTB 3JIEKTPUUYECKOT0 TOKa. 3akoH J[xkoyns—JIeHa. Dnekrpuyeckue
LEeNH U MOTPEeOUTENH dJIEKTPUUECKOi 3Hepruu B 0bITy. KopoTkoe 3ambIkaHMe.

[TocrossHHbIE MarHuThL. B3anmoAelCTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOe
nosie. MaruuTHoe nojie 3eMJIM U €ro 3HaueHHe JUIs KU3HU Ha 3emie. OneIT Dpcrena.
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MarauTHoe mosie 3JIEKTPUYECKOro ToKa. [[puMeHEHHe 3JIEKTPOMAarHhuTOB B TEXHUKE.
JleiicTBHE MarHUTHOTO TOJSI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEINb MMOCTOSHHOTO
ToKa. lMCronp30BaHUE  BJIEKTPOABUTATEIIEM B  TEXHUYECKUMX  YCTPOMCTBAX U
Ha TPaHCIOPTE.

Onbitel @apanes. SBieHHE >3JEKTpOMarHUTHOW WHAYKIUU. [IpaBuno JleHia.
OnekrporeHeparop. CrocoObl MONYYEHHS AICKTPUUECKOW SHEPrHH. IJICKTPOCTAHIIUU
Ha BO30OHOBJISIEMbIX UCTOYHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpHU3alus Te.
JIBa pojia 3IEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs UHIYKIIHSI.
3aKOH COXpaHEHUS AJEKTPUUECKUX 3apsiIO0B.
[IpOBOTHUKY W TUSTIEKTPUKH.
MopnenupoBaHue CUIOBBIX JUHUN JJIEKTPUUECKOTO TOJIS.
HcTOYHMKM TTOCTOSIHHOTO TOKA.
JlencTBUS 3JEKTPUUYECKOro TOKA.
DJIEKTPUUECKUM TOK B )KUJKOCTH.
["a30BbIl pa3psia.
N3mepenune cuitbl Toka aMIepMeTpPOM.
N3mepenne 3neKTprui4ecKoro HanpsiKEHUsST BOJbTMETPOM.
Peocrar n MmarasuH conmpoTHBIIEHUN.
BzaumonernicTBrE TOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3AEeiICHUS MOJIFOCOB MarHura.
MoaenupoBaHre€ MarHUTHBIX MOJIEN TTOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarauTHoe 1oJje Toka. JIEKTPOMarHur.
JlelicTBHE€ MAarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENH ITOCTOSIHHOTO TOKA.
HccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.
OnbiTel @apajes.
3aBUCUMOCTh HaNpaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHUSI.
DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomwi u onwvimol
OMnBITH 110 HAOIOICHUTO JIEKTPU3AINH T MHAYKIIMECH W MPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUs SIEKTPUYECKOTO TOJST HA TPOBOJHUKH U TUDJICKTPHUKHU.
COopka u mpoBepKa padOThI ATEKTPUIECKON 1IETTH MOCTOSIHHOTO TOKA.
N3mepenue u peryimpoBaHue CUJIbI TOKA.
N3mepenue u perynupoBaHre HAMPSHKEHUSI.
HccrnenoBanne  3aBUCHMOCTH  CWJIBI  TOKAa, HAYIIETO 4Yepe3  Pe3UcCTop,
OT COTPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOLIME 3aBHCHMOCTh 3JEKTPHUUYECKOrO COINPOTHUBIICHUS
IIPOBOJTHHUKA OT €T0 JJIMHBI, TUIOMAAN ITIONEPEYHOr0 CEUEHUS U MaTepuaa.

IIpoBepka mpaBuia CIOKEHUS HANPSLKECHUN IPU MOCIEA0BATEIbHOM COCAUHEHUN
JBYX PE€3UCTOPOB.

IIpoBepka nmpasuiia i1 CHIIbI TOKA IIPU MTAPAJUIEILHOM COEIMHEHUHN PE3UCTOPOB.

Onpenenenue paboThl JIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UcTop.

Onpenenenne MOIMHOCTH 3JIEKTPUYECKOTO TOKA, BBIIECIIIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKA, MAYLIETO 4Y€pe3  JIAMIIOUKY,
OT HAIIPSDKECHUS Ha HEU.

Onpenenenne KIIJI narpesarens.

NccenenoBanne MarHUTHOTO B3aMMOAECHCTBHS ITOCTOSIHHBIX MArHUTOB.

W3yuyeHre MarHUTHOTO TMOJISi TOCTOSHHBIX MAarHUTOB MpPHU UX OOBEIWHEHUU U
pa3IeIeHNH.

NccnenoBanne NeUCTBUS dIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnepITBl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aMMOJEUCTBHS KaTyLIKH
C TOKOM M MarHuTa OT CHJIbI TOKA Y HAIIPaBJICHHsI TOKA B KATYIIKE.

N3ydyenune neicTBUS MarHUTHOTO MOJIsI HA IIPOBOJIHUK C TOKOM.

KoncTpynpoBanue u usyueHue paboTsl 3JIEKTPOIBUTATEIS.

M3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OnBITHI IO UCCIEAOBAHUIO SBJICHUS YJIEKTPOMArHUTHON MHIYKLIMU: HCCIIETOBAHNE
W3MEHEHNUM 3HAYECHUS W HAIIPABJIEHUS NHAYKIIMOHHOTO TOKA.

9 KJTIACC

Pa3nen 8. Mexanuveckue siBJIeHUs

Mexannueckoe  aBwkeHue. MarepuanbHas — Touka. Cucrema  OTcYéTa.
OTHOCUTEIBPHOCTh ~ MEXAHUYECKOr'0  JBWKEHHUS. PaBHOMEpHOE  MpSIMOJIMHEIHOE
nBxeHue. HepaBHoOMepHoe mpsiMoiauHelHOe JBrokeHue. CpeaHssi U MTHOBEHHas
CKOPOCTb TeJIa P HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOyckopeHHOE TIpsiMoNIMHEHOe ABmkeHue. CBOOOMHOE TajicHUE.
Omnbrtel ['anunes.

PaBHOMepHOE JBMXKEHHME TI0 OKpykHOcTU. llepuog u wactora oOpaiieHus.
JluneriHas v yriioBasi CKOpocTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHUE.

IlepBeiii 3axk0oH Hprorona. Bropor 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHOMN CynIepnO3ULINKU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CWIa TPEHUS CKOJIBXKCHHS, CHJIA
TPEHUS MOKOSI, IPYTUe BUIbI TPEHUSI.

Cuta TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaICHMUS.
Jemxenue mnaner Bokpyr ConnHua. IlepBasg kocmuueckasi ckopoctb. HeBecomocTs u
MEPErpy3KHU.
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PaBHOBecue MarepuanbHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MoMeHT cuiibl. LIeHTp TskecT.

Nmnynee Ttena. M3meHenue wumiynbca. Mmnynsc cuibl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cuil TsKeCTH, yNpyrocTd, TPEHUS.
CBs3b sHepruu u padotsl. [loTeHnmanpHas sHeprus Tena, MOAHITOro HaJl TOBEPXHOCTHIO
3emuin. lloTeHnmanbHas >Heprus cxatol npyxuHbl. Kunernueckas sHeprus. Teopema
O KUHETUYECKOUM dHEepruu. 3aKOH COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

Jlemoncmpayuu

Habmronenne MexaHn4ecKoro JBUKEHHUS Tejla OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHuE MMyTel U TPACKTOPUM BU>KEHHUSI OTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIIMHENHOTO ABUKEHHS.

NccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKECHUS.

HaOmonenue nBu>KeHUs Tena Mo OKPYKHOCTH.

HabGmonenne MexaHMYEeCKUX SIBIIGHUW, MPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCUTENILHO KaOWHeTa
bu3nKu.

3aBUCUMOCTb YCKOPEHMS TEJIa OT MACChl T€a U IEUCTBYIOIIEH HA HETO CUJIBL.

HaGnronenue paBeHCcTBa CUIT TPU B3aUMOZECICTBUU TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umiynbca mpu B3aMMOACUCTBHUM TEIL.

[IpeobGpazoBanus SHEPTUU NPU B3AUMOJICHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYT'OM B3aUMOJECHCTBUMU.

CoxpaHeHue UMITyJIbCa MPU a0COMIOTHO YIIPYrOM B3aUMOJICHCTBUU.

HaGmonenue peakTHBHOTO ABHKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPruu IPU CBOOOITHOM MaJCHUH.

CoxpaHeHne MEXaHWYECKOW DSHEPruyd IpU JBWXKEHUU Tena TMOJ JEHCTBUEM

PYXUHBI.

Jlabopamopmvie pabomwi u onwvimol

KoncTpynpoBanue Tpakta i pa3roHa U JajdbHEHUIIEro paBHOMEPHOTO JIBUKCHHSI
HIApUKa U TEIEKKH.

OnpeneneHue CpelHE CKOPOCTH CKOJIBKEHHsSI OpycKa WIM JIBMXKEHHS IIapuKa
10 HAKJIOHHOM TIIIOCKOCTH.

Omnpenenenue yCKOpEHHUs Tela MPU PaBHOYCKOPEHHOM JIBMKEHUHU O HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TTYTH OT BPEMEHU MIPU PAaBHOYCKOPEHHOM JIBHKCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka rumoTresbl: €clii MpU PAaBHOYCKOPEHHOM [IBIKEHUM Oe3 HadaabHOU
CKOPOCTHU TIyTH OTHOCATCS KaK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

Omnpenenenue K03pUIUEHTA TPEHUS CKOIBKCHHUS.

OmnpeneneHue >kECTKOCTH MPY>KUHBI.

OnpeneneHue pabOTHI CWJIBI TPEHUS TMPH PABHOMEPHOM JBM)KCHUHM Tena
M0 TOPU30HTATILHON MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIPYTOCTH MPU MOABEME T'py3a C HCHOIH30BAHUEM
HEMOJIBY)KHOTO U MOABUXKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJTHBI

KonebarenbHoe aBmxeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJEOaHWM: MepHo/,
4acToTa, aMIuIMTyAa. MareMaTH4ecKul W IpPYKMHHBIM MasTHUKHU. [IpeBpanienue
HHEPTUU MPH KOJIeOATEIbHOM JIBUXKEHHH.

3aryxaroniye koneOanusa. BeiHyxkneHHble KosebaHusi. Pezonanc. Mexanuueckue
BOJIHBL. CBOMCTBAa MEXaHMYECKUX BOJIH. [Ipo/ionbHBIE W MomnepeyHble BOJHBL. JlnnHa
BOJIHBI M CKOPOCTb €€ pacIpOCTpaHEHUs. MexaHW4YecKHe BOJIHBI B TBEPAOM TEIIE,
CEMCMHUYECKUE BOJHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa ToHa. Otpaxkenue 3Byka. HMHbpa3Byk u
yIIbTPa3BYK.
Jlemoncmpayuu

Hab6mronenue konedanuii Ten moj JeHCTBUEM CUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmroieHrie BRIHYKICHHBIX KOJI€OaHU U pe30HaHca.

PacnpocTpanenue npoAoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJCIIN).

Hab6mroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycTHYecKHil pe30HaHC.

Jlabopamopnvie pabomsi u onvimoi

Omnpenenenue 4acToTHl U MEpUOa KOJIeOaHU MaTeMaTHIECKOr0 MasiTHUKA.

OmnpeneneHue 4acTOThI U NMEepUo/ia KoJeOaHU MPYKMHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTU TEpHOAa KOJNEOAHUN TMOABEIICHHOTO K HUTHU Tpy3a
OT JUIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH IE€pUOJa KOJEOAHW MPYKMHHOTO MAasTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH NEpUOAA KOJeOaHUM TIpy3a, MOJBELIEHHOTO K HUTH,
OT Macchl Tpy3a.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh NEpUOAa KOJEOAHUHM MNpPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MMaICHHUS.

Pa3zges 10. DnekTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI

13
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BJIGKTpOMaFHI/ITHOC I10JIC. SHGKTPOMaFHI/ITHLIe BOJIHEI. CBoiicTBa
QJICKTPOMArduTHBIX  BOJIH. [MIxana QJICKTPOMAroHuTHBIX  BOJIH. Hcnonp3oBanue
QJICKTPOMArduTHBIX BOJIH IJIA COTOBOM CBSI3H.

QHGKTPOMaI‘HI/ITHa}I IIpupoaa CBCTaA. CKOpOCTB cBeta. BoTHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa DIEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwi u onvimol
N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € TOMOILBIO MOOUIIBHOTO TenedoHa.

Pasznen 11. CBeroBble SIBJICHUS

JlyueBasg mopenp cBera. Mcrounuku cBeta. [IpsMonmHeHOE pacmpoCTpaHEHUE
ceera. 3armeHuss ConHua u Jlynel. Otpaxenue cBera. Ilmockoe 3epkaio. 3akoH
OTpa)KEHHMSI CBETA.

[Ipenomnenne cBera. 3akoH HpelomieHHs cBera. I[lonHoe BHYTpeHHee
OTpaXkeHre cBeTa. VCnoib30BAHUE TMOJHOTO BHYTPEHHETO OTPAXEHUSI B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox mydeil B mmuH3e. Ontuyeckas cucteMma (oToarmapara, MUKPOCKOIa U
Teneckona. I'ma3 kak onrtuyeckas cucrema. bin3opykocTs U JaTbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHA. Cl0XEHNE CTIEKTPaIbHbBIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHHOE PACIPOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonyuenue n300pa>keHM B IIJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtuyeckuii CBETOBO/I.
Xo tydelt B coouparonien JuH3e.
Xox 1y4en B pacCenBaroIen JIMH3E.
[Tonydyenne n3o0paxeHut ¢ TOMOUIBIO JTUH3.
[Mpunuun neiictBus doroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mogens riasa.
Paznoxxenue 6emoro cBera B CEKTP.
[Tonyuenue Oenoro cBeTa Npu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomsi u onvimoi
HccrienoBanne 3aBUCHMOCTH yTJIa OTPaKCHUSI CBETOBOTO JIyda OT yrijia IMaJIcHusl.
W3y4yeHne xapakTepUCTHK H300PaKCHUS TIPEMETa B TUNIOCKOM 3epKalle.
HccrenoBanne 3aBUCUMOCTH yTJiIa TIPEJIOMIICHHUS CBETOBOTO JIyda OT yIJia MaACHHS
Ha TPaHUIIC «BO3yX—CTEKIIO.
[Tonyuenue n300pa>keHU ¢ TOMOIIBIO COOMpPArOIIEH JTUH3HI.

14



denepanbHas pabouas nporpamma | dusuka. 7-9 kiaccel (0a30BbIH YPOBEHB)

Omnpenenenue GOKYCHOrO pacCTOSTHUS U ONTUYECKOM CUITBI COOMPAIONIEH JIMH3BI.

OnBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH 110 BOCTIPUATUIO I[BETA MPEAMETOB MPU UX HAOIOJCHUU Yepe3 IIBETOBBIC
GbUIBTPHI.

Paznen 12. KBanToBbIe siBJIeHUS

OneiTel  Pezepdopna u mmanerapHas mojenb aroma. Mopens aroma bopa.
Hcnyckanue u norsiouieHue ceera atomoM. KBaHTel. JInHedaTpie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnydeHuss. CTpoeHue aTOMHOTO sijpa.
Hyxnonnast moaens aroMHoro sapa. M3oronsl. PannoaktuBubie npespanienus. [lepuon
nojypacnazga aTOMHBIX SIAEP.

Anepubie peakuuu. 3aKOHbI COXPAHEHUS 3apsiI0BOTO U MaCCOBOTO YMCEN. DHEPrus
CBS3U aTOMHBIX sniep. CBsI3b Macchl U 3HEpruu. Peakuuu cuHTE3a W JIeNICHUs silep.
Ncrounuku sueprun ConHIa U 3BE3.

Anepnas osHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3IY4EHHW HAa IKUBBIC
OpraHu3MBlI.

Jlemoncmpayuu
CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.
CnekTpbl pa3IMyHbIX Ta30B.
CnekTp Bogopoa.
Hab6mronenue TpekoB B kamepe Busbcona.
Pabora cuérunka MOHU3UPYIOMINX U3TYUCHUI.
Perucrpauus usinydeHus IpupoOAHbIX MUHEPAIIOB U IIPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaOmroieHue CIuTonTHbIX M IMHEHYAThIX CIICKTPOB U3ITydSHHSI.

HccrenoBanne TPEKOB: H3MEPEHHE JHEPIMHM YaCTHIBI MO0 TOPMO3HOMY ITYTH
(o dhotorpadusim).

H3mepenre pagnoakTHBHOTO (poHa.

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpUTETHLHO-0000IAIONMIA MOAY/Ib MpeJHA3HAYEH JUIsl CHCTeMaTH3allud U
0000IIIeHNsT TPEIMETHOTO COJICP)KAHMUSI W OMbITA JEATEIHLHOCTH, MPUOOPETEHHOTO
Opy HW3YyYEHUU BCEro Kypca (QU3MKH, a TakXkKe Ui MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY Mo (hU3UKe JIsl 00 ydaronuxcsl, BRBIOPABIIMX 3TOT YU€OHbBIN
peaMerT.

[Ipy u3ydyeHUH JAHHOTO MOAYJS PEANH3YIOTCI U CHUCTEMAaTU3UPYIOTCS BUBI
JEATeIbHOCTA, HAa OCHOBE KOTOPBIX O00ECIEUMBAETCSI JIOCTHUKEHUE MPEAMETHBIX H
METanpeIMETHBIX MJIaHUPYEMBIX pE3yJIbTaTOB oOydeHus, dbopmupyercs
€CTECTBCHHO-HAy4YHass TPaMOTHOCTh: OCBOCHHUE HAy4YHBIX METOJIOB HCCJIEAOBAHUS
SIBIICHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UUYECCKUE SIBIICHHUS,
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IIPUMEHSISL TIOJIyYEHHBIE 3HAHWs, pelmarb 3aJadyd, B TOM YHCIE KA4YE€CTBEHHBIE M
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO IESITETLHOCTHBIN XapaKTEP TAHHOTO pa3/ielia peaau3yeTcs 3a CUET
TOT'0, YTO 00 YUaIOILIMECS BBITOJHAIOT 3a/1aHNUs1, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHSATH (PU3UUECKHE
SIBJICHUS B OKPY>KAIOIIEW NPUPOJE U TOBCEIHEBHON KU3HU;

UCMOJIb30BaTh HAyYHbIE METO/Ibl UCCIIEOBAHUS (PU3MUECKUX SIBJICHUI, B TOM YHCIIe
JUIsl IPOBEPKU TUIIOTE3 U MOJY4YEHHS] TEOPETUUECKUX BBIBOOB;

OOBSACHATh Hay4YHbIE OCHOBbI HamOOJIee BaXHBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUHM, HalpuMep, NPAKTHUYECKOTO MCIOIb30BAHUS Pa3JIMYHBIX HCTOYHHUKOB
DHEPIrMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS M COXPAaHEHUs BCEX M3BECTHBIX BHJIOB
DHEPIUN.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenune (UMK Ha ypOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUsl HAMPABICHO
Ha JOCTMD)KCHHE JMYHOCTHBIX, METANpeAMETHBIX M TPEAMETHBIX 00pa3oBaTelbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDI

B pesynpraTe u3ydeHuss (U3MKU Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUS
y oOyuaromerocst 0yayT chopMUpOBaHbI CJICAYIONINE JIMYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIUTAHMS:

IIPOSIBJIEHUE HMHTEpPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUMCKOU
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIICHUE K JOCTUKCHHUSIM POCCUNCKUX YIEHBIX-(PU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSI:

TFOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUMMBIX
U OITUYECKUX MpOOJEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM
busuKy;

OCO3HAHHME BAXKHOCTU MOPAJIbHO-3THUYECKUX MPUHIHUIIOB B AESATEIBHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHUS:
BOCIIPHATHE DCTETHMYECKMX KAueCcTB (PM3MYECKOM HAyKd: €€ TapMOHHUYHOIO
HIOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS
MHpPA, OCHOBBI PAa3BUTHs TEXHOJOTHUM, BAXKHEHUIIEH COCTABIIIIOLIEN KYIbTYPBI;

pa3sBUTHE HAy4yHOM JHOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEAOBATEIbCKOM
NEeATENbHOCTH;

5) hpopmupoBaHus KYJIbTYPbI 3I0POBbsI M IMOIMOHAJIHLHOI0 (JIATOTIOTYY S :
OCO3HaHWE ILEeHHOCTH Oe3omacHoro oOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXXHOCTH MpaBWJI OE30MacHOTO MOBEACHHUS Ha TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIJIOBBIM 000PYJOBaHUEM B JOMAIIIHUX YCJIOBUSX;
c(OpMHUPOBAHHOCTh HaBbIKa peieKcuu, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TaKOT'0 K€ IIPaBa y Ipyroro 4eloBeKa;

6) TPY10BOI0 BOCTIMTAHUS :

aKTUBHOE Yy4YacTH€ B PCEIICHUM TMPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTebHOM OpraHu3alvi, TOpoJa, Kpas) TEXHOJOIMYECKOM U COIUaIbHOMN
HAIPABJICHHOCTH, TPEOYIOIINX B TOM YHCIIE ¥ (PU3NYECKUX 3HAHWM;

WHTEPEC K MPAKTHUYECKOMY U3YYEHHIO TTpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;
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7) 3K0JIOrM4€CKOro BOCUTAHMA:

OpHUEHTAIMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHUN JUIsl pelIeHUs 3aja4d B 00JacTH
OKpY>Karollel cpeipl, INIAHUPOBAHUS IIOCTYIIKOB ¥ OLIEHKH X BO3MOKHBIX ITOCJIEICTBHM
JUISL OKPY?KAFOIEH Cpelbl;

OCO3HaHME II00AIbHOTIO XapaKTepa SKOJIOTHYECKUX TPOOJIEM U MyTel UX PelIeHHUs;

8) ananTanuy K H3MEHAIOMUMCS YCJI0BUSAM COHHAILHOW H MPHPOIHON Cpeabl:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TPH BBITTOJIHEHUHM HMCCIICIOBAaHUI U MPOEKTOB
(bu3nUecKol HaMPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NeSITeIbHOCTD;

noTpeOHOCTh B hOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YK CIie (JOPMYIIMPOBATH UICH,
MOHSTHS, TUTIOTE3bI O (PU3NIECKUX O0BEKTAX U SIBICHHSIX;

OCO3HaHHE Ne(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00JacTh
busnku;

IJJAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETCHUH HOBBIX (DH3NYECKUX 3HAHU;

CTpEeMJICHHUE aHAJM3WPOBATh ¥ BBIABISATH B3aMMOCBSI3H TPHUPOJBI, OOIIECTBA U
YKOHOMUKH, B TOM YHUCJIC C UCIIOIb30BaHUEM (PU3MUECKHUX 3HAHUH

OIICHKA CBOMX JIEUCTBUM C YUETOM BIMSHUS HA OKPYXKAIONIYIO CPENY, BO3MOKHBIX
rJ100aJTbHBIX MTOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe OCBOEHHS MporpamMMmbl MO (HU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y  oOywawmerocss  Oyayr  c@OpMUPOBaHBI  METaNpeAMETHBIC
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIC YHHUBEpCATbHBIC Yy4eOHBIC IEHCTBUS,
KOMMYHUKATUBHBIC YHUBEpPCaIbHBIC YUeOHBIC IEHCTBUS, PETYIATUBHBIEC YHUBEPCATbHBIS
yueOHbIe JEeHCTBHUS.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
Bba3oBble Jornueckue aeMcTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKU O0OBEKTOR (SIBJICHUI);

yCTaHaBJIMBaTh  CYIIECTBEHHBIM  MpU3HAK  KiIacCU(pUKAIUM,  OCHOBAHUS
J1s1 000OIICHUS U CPAaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMAaTPHUBAEMBbIX (paKTax, JaHHBIX
¥ HAOJTIOICHHSIX, OTHOCSAIITUXCS K (PU3UICCKUM SIBIICHUSIM;

BBISBJISTH MPUYUHHO-CIICACTBEHHBIC CBSI3U NP U3YYEHUN (PU3HUECKHUX SBICHUHN U
MIPOIIECCOB, JENaTh BBIBOABI C HWCIIONB30BAHUEM JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKIIOYEHUH, BEIIBUTATh TUITOTE3bI O B3AMMOCBSI3SIX (DU3NICCKUX BEITHYUNH,

CaMOCTOSITEJIbHO BBIOMpATh CIMOCOO pelIeHus y4yeOHOM (u3nyeckod 3amadu
(cpaBHEHHE HECKOJILKMX BApUAHTOB PEIICHUs, BEIOOP HanOOIee MOAXOASIIET0 ¢ YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).
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ba3oBble ucciieoBare/bCKue AeicTBUA:

HCITOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIHLCKIN HHCTPYMEHT TIO3HAHUS;

IPOBOJUTH [0 CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
bu3HUeCcKuil IKCIIEPUMEHT, HEOOBIIIOE UCCIeIOBaHUE (PU3UUECKOTO SIBJICHMUS;

OIICHMBATh Ha MPUMEHUMOCTD M JIOCTOBEPHOCTH HH(POPMAITHIO, TIOTYICHHYIO B X0JI¢
WCCIICTIOBAHUS W DKCIIEPUMECHTA;

CaMOCTOSITETLHO  (POPMYJIUPOBATH OOOOIIEHUST W BBIBOJBI 1O pe3yjbTaTam
MPOBEIEHHOTO HAOJIOICHHSI, OTIBITA, UCCIICOBAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (U3MUECKUX IPOIECCOB,
a TaKXe BBIIBUTATh MPEATONOKECHHS 00 WX pa3BUTHM B HOBBIX YCIOBHSX H
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

OPUMEHATHh PA3JIM4YHbIE METO/Abl, HMHCTPYMEHTBl M 3alpochl IpU IIOUCKE
U oTOOope MHpOpPMAIMKN WM JAaHHBIX C YYETOM MpeNoKEHHON ydeOHOH (usmueckoi
3aj1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M  UHTEPIPETUPOBATH  HMH(POPMALIHIO
pa3nUYHBIX BUAOB U (JOPM IIPEACTABICHUS;

CaMOCTOSITEJILHO BBIOMpPATh ONTUMANIBbHYIO (POpMY MpecTaBlIeHUs] HHPOPMALUU U
WLTIOCTPUPOBATh peIIaeMble 3a7aud HECIOKHBIMH CXEMaMH, JuarpaMMaMiy, WHOU
rpaduKoil 1 UX KOMOUHAIUSMH.

KoMMyHUKAaTHMBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiICTBUA:

B XO0Ji¢ OOCYXJeHHs y4eOHOro mMarepuaia, pe3yJbTaToB Ja0opaTOPHBIX pPabOT
U TPOEKTOB 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXIaeMOW TEMbl M BBICKAa3bIBAaTh
UJeH, HallCJICHHBIE Ha peIIeHHe 3aJadyd W TOoJJAepKaHWe OJarokenareIbHOCTH
OOIIIEHUS;

COIOCTaBIISITh CBOM CYKIEHHUS C CYXKACHUAMM JAPYrUX YYaCTHHKOB JHAaJora,
OOHaApY)KMBATh Pa3IMYMe U CXOJCTBO MO3UIINNA;

BBIPAXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMUChMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABIATh PE3YJNbTAThl BBIMOJHEHHOTO (PU3MYECKOT0 OIbITa
(9KCTIEpUMEHTA, UCCIIEOBAHMUS, IPOCKTA).

MOHMMATD U MCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW U HHIUBUIYaTIbHON paOOTHI
IIPU pEIIEHUH KOHKPETHOU PU3NYECKON TPOOIIeMBL;

OPUHUMATh LIEJIM COBMECTHOM IESATENIbHOCTH, OPraHU30BBIBATH AEHCTBUS O €€
JOCTHKEHMIO: PAaCHpelesATh PO, 00CYXJaTh MPOLECCHl U Pe3yibTaThl COBMECTHOU
paboThI, 06001IaTh MHEHUST HECKOIBKUX JIFOICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsh KAYECTBEHHOTO PE3yJIbTaTa 1Mo CBOEMY
HaTpPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBHSI C IPYTUMH YJICHAMH KOMaH/IbI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOIMMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATENILHO C(HOPMYIMPOBAHHBIM YJACTHUKAMH B3aUMOJIEH CTBUSI.
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PerynsiTuBHbI€ YHHMBEpPCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranmzanmsi:

BBISBJIATH TIPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHTYaIlUsSIX, TpPeOYIOMINX
TUTSI pertieHusT (PU3UIECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXO0aX MPUHATHS PEIICHUH (MHIUBUTYaTbHOE,
MIPUHATUE PEUICHUS B TPYIIS, TPUHATHE PEIICHUHN TPYIION );

CaMOCTOSITETTLHO COCTaBJIATh AJITOPUTM pelieHus] (PU3ndecKoil 3aauu Wi TuUTaHa
UCCIIEIOBAaHUA C YYETOM HMMEIOIIUXCS PEeCYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH Mpe/iaracMble BAPUAHTHI PEIICHUN;

JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTP0J1b, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYAallUH U NpPEeJararh IiaH €€ N3MEHEHHUS;

OOBSACHATh MPUYUHBI JOCTUXKEHUS (HEJOCTHXKEHHUSI) PE3yIbTaTOB JEATEIbLHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JCSATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHECHUS
(GU3MYECKOTO0 HWCCIECOBAHUS WM TPOCKTAa) HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIMNXCS CUTYaINi, YCTAHOBJICHHBIX OMKOOK, BOBHUKIIUX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LEJIA U YCIOBUSIM.

CTaBUTh ce0S Ha MECTO JAPYroro 4YeioBeKa B XOJIe¢ CIOpa WU JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOrO.

npu3HaBaTh CBOE MPAaBO HaA OMIMOKY TpH pelieHuH (HU3NYECKUX 3a7ad WU
B YTBEPXKIECHUAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenuss B 7 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUINXCS YMEHUIA:

WCIIONb30BaTh TOHATHA: (PU3UYECKHE M XUMHUYECKHE SBJICHUs, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIEb, TUIOTE3a, €AUHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOe
NBIKEHUWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEIHOE),  TpaeKTopHs,
paBHOJIEUCTBYIOIIAs cui, JAedopmanusa (ynpyrasi, IUIAaCTHYECKasi), HEBECOMOCTb,
COOOMIAIOIINECS COCYIBI;

paznuuath sBieHus (nuddys3us, TEmIoBoe ABMKEHHE 4YacTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KEHUE, HEPABHOMEPHOE IBUKCHHE, WHEPIIMsS, B3aUMOJICHCTBHUE TEl,
paBHOBecHME TBEPABIX TEN C 3aKPEIJIEHHOW OChIO0 BpAIllCHHWs, TMepenadya JdaBlICHUS
TBEPJBIMHU TEJaMH, KUIKOCTSIMH W Tra3aMu, aTMOC(epHOe AaBJIEHUE, IJIaBaHHUE Tell,
IPEBpAIICHUS MEXaHWYECKOW SHEpPruu) IO ONMHCAHUI0 HUX XaAPAKTEPHBIX CBOMCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UYECKUX SIBJICHUH B OKpYXKalOIIeM
MUpE, B TOM dncie GU3NIECKUE IBICHUS B IPUPOJIE: TPUMEPHI ABUKCHHSI C Pa3THIHBIMU

20



denepanbHas pabouas nporpamma | dusuka. 7-9 kiaccel (0a30BbIH YPOBEHB)

CKOPOCTSIMA B XMBOW WM HEXWBOW INPUPOJE, NECUCTBUE CWIBI TPEHHUs B INPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro [aBJICHHWS Ha >KMBOM OpraHu3M, IUIABaHUE PbIO,
pblYard B TeJE YeJOBEKa, MPU ITOM NEPEBOAUTH MPAKTUUYECKYIO 3a/ady B y4yeOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHMUIA;

ONKCHIBaTh M3yYEHHBbIE CBOMCTBA Te€l U (PU3UUYECKHE SBICHMS, MCIONb3Ys
dbu3uYecKre BeIMYMHBI (Macca, 00bEM, TJIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTH,
CPEIHsISl CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSYKECTH, BEC Teja, CUJIa TPEHUS, aBIICHHUE
(TBEpIOro Tena, XUIKOCTH, rasa), BBHITAJIKMBAIONIAS CUJIA, MEXaHUYeckas pabora,
MOIIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbl, KOA((PUIMEHT MOJIE3HOr0 JCHCTBUS
MEXaHU3MOB, KMHETUYECKas W MOTEHUUAJIbHAs DHEPrus), Mpu ONUCAHUU TPABHIILHO
TPAaKTOBATh (PU3NYECKUIN CMBICI HCIIOIb3YyEMbIX BETUUMH, UX 0O003HAYEHUS U €AMHUIIBI
¢u3nyecKkux BEIMYMH, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PHU3UUYECKYIO
BEIMYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCHMOCTEH
(bu3HYEeCKNX BETUIHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS U MPOLECCHI, UCIOJbB3Ys
IpaBWiIa CIOXKEHUs cuil (BIOJb OJHOM TpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHs phiuara (010Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHHUS! MEXaHWYECKOW SHEpPruu, IpU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBIBaTh €r0 MaTeMATUYECKOE BBIPAKEHUE;

OOBACHATH (DU3UUECKUE SBJICHUS, MPOIECCHl M CBOICTBA TE€l, B TOM YHUCIE U
B KOHTEKCTE CHUTYyallUd IPAKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISABIMATH
IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTh OOBSCHEHHWE U3 |—2 JOrMYEeCKUX IIaroB
C omopoii Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3NYECKUX SIBICHHM, (QU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiath pacu€THble 3a1add B 1—2 neHCTBUS, UCHOIb3ysd 3aKOHBI M (HOPMYIIBL,
CBSI3bIBAIONINE (PU3NYECKHE BETUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3314l 3alHChIBATh
KpaTKOE€ YCJOBHUE, MOACTABIATh (U3NUECKUE BEIMYMHBI B (OPMYJIbl U MHPOBOIUTH
pacu€Thbl, HAXOUTh CIPABOYHBIE IaHHbBIE, HEOOXOIUMBbIE JIJISl PEIICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJYy4YE€HHON (PU3MUECKON BETUUUHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIU (PU3MUECKHX
METOZ0OB, B OIIMCAHWM MCCIEHOBAHUS BBIICIATh IPOBEPAEMOE IPEANOI0KEHUE
(rumotesy), pa3nyaTh U UHTEPIPETUPOBATH OJIYUEHHBIN PE3YyIbTaT, HAXOAUTh OLITUOKN
B XOJIE€ OIBITA, IEJIaTh BBIBOJBI 10 €T0 PE3YJIbTATaM;

OPOBOJUThH OMNBITHl MO HAOJIOJECHUIO (PU3MUECKUX SBJICHUH WU (U3UYECKUX
CBOMCTB Tel: (OPMYIMPOBATH IPOBEPsiEMbIE MPEANON0KEHUSA, COOUPATh YCTAHOBKY
U3 NPEJI0KEHHOT0 000py10BaHUs, 3aIIUCHIBATh X0/ ONbITAa U (POPMYIUPOBATH BBIBOJIBL;

BBITOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI
U TeMIIepaTyphl C MUCIOJIb30BAHUEM AHAJIIOTOBBIX M LHU(PPOBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3a/IaHHOM a0COIOTHOU MOTPEITHOCTH U3MEPEHHUIA;

POBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BEIIMUMHBI OT JIPYron
C MCMOJIb30BAHUEM MPSMbBIX U3MEPEHUH (3aBUCUMOCTH YT PABHOMEPHO JBHXKYIIIETOCS
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TeIa OT BPEMEHU JBUKEHUS TeJla, CHJIbl TPEHUSI CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOHIAAU
CONPUKOCHOBEHUS TEN, CHJbl YIPYTOCTH OT YIJWHEHUS IMPYKUHBI, BBITAJKHBAIOIICH
CIWIIbI OT 00bEéMa TMOrpyKEHHOM dYacTH Teja W OT IUIOTHOCTU JKHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJIa, OT TNIYOUHBI, Ha KOTOPYIO IOTPYKEHO TEJI0, YCIOBUN
TJIaBaHMS TEJ, YCJIOBUM pPaBHOBECHS pblyara v OJIOKOB, y4aCTBOBATh B IJIAHHUPOBAHUU
y4eOHOI'0 HCCIIC/IOBaHMS, COOMpaTh YCTAHOBKY U BBIMOJHATH H3MEPEHUs, CIeAys
NPEeAJIOKEHHOMY  TJIaHy, (UKCHpOBaTh pPE3yabTaThl MOJYYEHHOW 3aBUCHMOCTHU
(bU3UYECKUX BEIUYUH B BHUJE MPEIJIOKEHHBIX TAOMUIl U TpadUKOB, JEJIaTh BBIBOIBI
1O pe3yibTaTaM UCCIICOBaHUS;

MPOBOANTh KOCBEHHBIC M3MEPEHUST (PU3NYECKUX BEIMYWH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH U TBEPAOrO Teja, CWiIa TPEHUSI CKOJIbXKEHUS, JaBIEHHUE BO3]yXa,
BBITAJIKMBAIOIIAS CHJIA, IEUCTBYIOIIAS HAa MTOTPYKEHHOE B )KUIKOCTH TEN0, KO HUITHESHT
MOJIE3HOTO JICMCTBUSI MPOCTHIX MEXAHU3MOB), CIAEAYS MPEIIOKEHHON MHCTPYKIUU: TIPU
BBITIOJTHEHUU M3MEPEHH CcOoOMpaTh SKCHEPUMEHTAILHYIO YCTAHOBKY M BBIYMCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI;

coOirofaTh TMpaBWjia TEXHUKM Oe3omacHOCTH TMpu paboTe ¢ JabopaTopHBIM
000pyI0BaHHUEM;

yKa3bIBaTh MPUHLMIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OApOMETp, pbluar, MOJBHXKHBIN U
HETIOBUKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTh;

XapaKkTepru30BaTh MPUHIIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMNOPOM Ha HMX OmucaHus (B TOM 4YHCIE: MOMUIMIHUKH, YCTPOMCTBO
BOJOINPOBO/IA, TUIAPABIMYECKUM TIPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HAaCOC,
apeoMeTp), MCIOJIb3ysl 3HAHUA O CBOMCTBAX (PM3WYECKHUX SIBICHUM U HEOOXOIUMBIC
(bu3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MpPUMEPHl (HAXOAUTh HHGPOPMALMIO O MPHUMEPAX) MPAKTUYECKOTrO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOM KU3HU [JIsi OOecreueHus
0€30MacHOCTU TMpH OOpallleHUH C MpUuOOpaMHM M TEXHUYECKUMH YCTPONCTBAMH,
COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTMYECKOr0 MOBEAEHUS B OKPY KarOIIEn
cpene;

OCYIIECTBIIATh OTOOp WMCTOYHHMKOB WH(MOpManuu B WMHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOUCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUI U MyTEM CpaBHEH Usl
Pa3IMYHBIX UCTOYHUKOB BBIIESATH UHPOPMAIMIO, KOTOPAsl SIBISETCS MPOTUBOPEUUBOM
WM MOXET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMIOJIHEHUU YYE€OHBIX 3aJlaHuid  Hay4YHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrOo COAEp)KaHUs, CIPABOYHBIE MAaTEPHUANbI, PECYpChl CETH
NuTepHer, BhageTh mnNpuéMamMud KOHCIEKTUPOBAHMS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIIMK U3 OHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—-3 uCTOYHUKOB MH(pOpMALMK (PU3UUECKOTO COAEpN aHUSA, B TOM YHCIE MYOIUMYHO
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JieNiaTh KpaTKUe COOOMICHHsSI O pe3yJbTaTax MPOEKTOB HIIM Y4eOHBIX HCCIETOBaHU,
IIPU 3TOM TPaMOTHO KCIOJIb30BaTh M3YYCHHBIA MOHATHUHHBIN anmapar Kypca (QU3uKH,
COIPOBOXKATh BBICTYIUIEHUE IIPE3CHTALUEH;

P BBIMIOJIHEHUH YYEOHBIX TPOEKTOB U UCCIIEOBAHUM paclpeesiTh 00s13aHHOCTH
B IPYIIIE B COOTBETCTBUU C ITIOCTABJIEHHBIMU 3a/1a4aMU, CIEAUTH 3a BBIIIOJIHEHUEM IIaHA
JIEUCTBUMN, aJICKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JIESITEILHOCTH TPYIIIIHI,
BBICTPAWBAaTh KOMMYHUKATUBHOE B3aUMOJICCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIHUX.

K xonmy obydyenuss B 8 kjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y 00YUYAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBM)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbl€ COCTOSIHHSI BEIECTBA, KPUCTANIMYECKHE W amMopQHbIe Tena,
HACBIIICHHBI U HEHACBIIIECHHBIN I1ap, BIAXXHOCTh BO3AYyXa, TEMIIEPATYpa, BHYTPEHHSS
DHEPIUs, TEIUIOBOM JBUTATENb, DJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE
I10JIE, POBOAHUKH U JUIEKTPUKH, [IOCTOSHHBIA JJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pa3nuyaTh SIBIECHUA (TEIUIOBOE PACIIMPEHUE U CKATUE, TEIIoNepeaada, TEMmIoBOe
paBHOBECHE, CMAa4YMBAaHHWE, KaNWULIPHBIE SBJICHUSA, WCIAPEHHE, KOHJEHCAIus,
IIJIaBJICHUE, KpUCTAJUIU3 AU (oTBEpIeBaHUE), KHUIICHUE, TerJIonepeada
(TEmI0npPOBOAHOCTh, KOHBEKLHUS, H3JIyUYEHHUE), SJCKTPHU3alUs TeJl, B3aUMOJIECHCTBUE
3apsAIOB, JEUCTBUS DJIEKTPUYECKOrO TOKA, KOPOTKOE 3aMBIKaAHWE, B3aWMOJIECWCTBUE
MAarHiTOB, JAEHUCTBHE MATHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM, JJEKTPOMArHUTHAS
UHAYKLMSA) 10 ONHCAaHMIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHHE H3YyYEHHBIX (PU3NYECKUX SBICHUN B OKpYXKaroUIEM
MHUpE, B TOM 4ucle (pU3HUECKHUe SBICHUS B NMPHUPOJE: MOBEPXHOCTHOE HATSHKEHHUE U
KaNWUBIPHBIE SIBJICHUS B MPHUPOAE, KPUCTAIIIBI B mpupone, wuiznydeHue CouHia,
3aMep3aHre BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
AJIEKTPUYECKHE SIBICHUS B aTMoc(hepe, IEKTPUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noje 3emid, Ipeid MmoarCcoB, pojib MArHUTHOTO TOJIS JUI )KM3HU Ha 3eMiie, MOJIIpPHOe
CUSIHME, IpU HTOM [EPEBOJUTh NPAKTHUUECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3HUCCKUX SIBJICHUMN;

ONKCHIBaTh M3yYEHHBbIE CBOMCTBA TE€I U (PUIUYECKUE SBICHMS, MCIONb3Ys
¢u3nyeckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIUsi, KOJIUYECTBO TEIUIOTHI,
yI€eJIbHas TEIUIOEMKOCTDH BEIIECTBA, YAEJIbHAs TEILIOTA IUIABJICHUS, YAENbHAs TEIUIOTa
napooOpa3oBaHus, yAeJdbHas TEIUIOTa CrOPaHUs TOIUIMBA, KO3(PQPHUIMEHT IMOJIE3HOIO
JNEUCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3AYyXa, JJICKTPUYECKHM
3apsl, CUJIa TOKA, SJIEKTPUYECKOE HANPSIKEHUE, COIPOTUBIICHUE MTPOBOIHHUKA, YAECIBHOE
COIIPOTHBJICHHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOTO TOKA), IPU ONKUCAHUU
IPaBUIILHO TPAaKTOBaTh (PU3UUYECKHI CMBICI HMCIOJIb3YyEMbIX BEJIMYUH, 0OO3HAYEHUS U
CAMHUIBI (U3UYECKUX BEJIIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE JIAHHYIO
¢u3nYecKyl0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKd H3yYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIIUYUH;
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XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBJICHUS WU TPOIECCHI, HCIIONB3YS
OCHOBHBIC TOJIOKECHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BEIECTBA,
MIPUHIIAI CYTIEPITO3HUITUY MoJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHECHUS 3apsija,
3akoH Oma i ydacTka 1enu, 3akoH JDxoyms—JIeHna, 3aKOH COXpaHEHMSI DHEPIruu,
IIPH OTOM JIaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aITUCHIBATH €r0 MaTEMaTHIECKOE
BBIPAKECHUC;

OOBSCHATh (PU3HMUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUll  MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISIBIISITD MPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JJOrMYeCKuX IIaroB ¢ ornopou Ha 1—2
W3yYEHHBIX  CBOMCTBAa  (DU3WYECKUX  SBJICHUN,  (PU3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemath pacu€THhIe 3amayu B 2—3 JEHCTBUA, HCIONB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PH3NYECKIE BETMIMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aa4M 3aIHChIBAThH
KpPaTKOE YCJIOBHE, BBISABJISITH HEIOCTATOK JAHHBIX JUISI PEIICHUS 3a7add, BBIOWPATH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIsl €€ PEIICHUS, TPOBOUTH pACUEThl M CPABHUBATH
MOJTY4EeHHOE 3HaUYeHHE (PU3UUYECKON BEJIMUUHBI C U3BECTHBIMU JAHHBIMU,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh IMPH MOMOIIM (HU3UIECKHUX
METOHOB,  HCHOJIBb3YS OIMCAHME  HCCJICAOBaHUs, BBIJICJISIT  MIPOBEPSIEMOE
MPEATIONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAJKA MPOBEICHUS WCCIEAOBAHHUS,
JIeIaTh BBIBOJIBI,

MPOBOJUTH OMBITHl MO HAOMIOJCHUIO (U3UYECKUX SIBJICHUU WU (PUBHUECKUX
CBOMCTB Tell (KanmWJUIApHBIC SBJICHUS, 3aBUCHMOCTD JIaBJICHHUS BO3/1yXa OT €ro o0béMma,
TEMIIEPATypPhl, CKOPOCTH MPOILECCAa OCTHIBAHUS M HATPEBAHUS MPU WU3IIYYEHUH OT LIBETA
u3nydaromerd  (IOrJomaronied)  MOBEPXHOCTH,  CKOPOCTh  HMCHApeHUsi  BOJBI
OT TeMIepaTypbl >XUAKOCTH M IUIOMIAAM €€ ITOBEPXHOCTH, OJJEKTpHU3alUs Tel U
B3aMMOJICMCTBUE DJICKTPUUECKUX 3apAJIOB, B3aWUMOJICHCTBUE MOCTOSIHHBIX MAarHuTOB,
BHU3YyaJiM3alldsi MArHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB, IEUCTBUSI MAarHUTHOT'O TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuWTa, CBOMCTBA 3JICKTPOIBUIATEIS
MOCTOSIHHOTO TOKa): (OpMYJIMPOBaTh IMPOBEPSEMbIC TMPEANONIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000PYIOBAaHMSI, OTIMCHIBATH XOJ1 OMBITA M (HOPMYITHPOBATH
BBIBOJIBI;

BBINIOJIHATh MPSIMBIE M3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXa, CWJIbl TOKa, HANpPsDKEHUS C MCIOJb30BAaHUEM AaHAJOTOBBIX MNpUOOpPOB U
JTATYUKOB (PU3MUECKUX BEIIMYMH, CpPaBHUBATh pPE3ylbTaThl HM3MEPEHUH C Yy4ETOM
3aJIaHHOU a0COIOTHOM MOTPEITHOCTH;

IIPOBOJIUTH HUCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PHM3NUECKOM BEIMYHMHBI OT JPYroM
C HCIIOJB30BAHUEM TMPSAMBIX M3MEPEHUN (3aBUCHUMOCTh COMPOTHUBIICHUS MPOBOJAHUKA
OT €ro JJIMHBI, TJIOMIAIN TTONIEPEYHOr0 CEYCHUS U YJIETbHOTO COMPOTUBIIEHHUSI BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOAHUK, OT HAMPSI)KEHUS HA TTPOBOHUKE,
HCCIIEOBAHNE TOCIE0BATEILHOIO M MapajlUIeIbHOTO COEJAMHEHUM ITPOBOIHUKOB):
MJIAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBITIOJHSATH W3MEPEHUS, CIIETYs
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PEUIOKEHHOMY TIaHy, (UKCUPOBATh PE3yibTaThl MOJYYEHHON 3aBUCHMOCTU B BUJC
TabIUI ¥ rpaUKOB, €aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BETUUMH (yIebHas TEIUIOEMKOCTb
BEIIECTBA, CONMPOTHUBIICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUIAaHUPOBAaTh  M3MEpPEHHus, coOupaTrh OSKCHEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs
PEUI0KEHHON MHCTPYKIIMH, U BBIUNCISITh 3HAUEHUE BEINYUHBL;

coOofaTh MpaBWja TEXHUKM Oe30macHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000py/IOBaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JACUCTBUA H3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOWMCTB C OMOpPOM HAa WX OMHUCAHMs (B TOM YHCIE: CHCTeMa OTOIUJICHHS JIOMOB,
TUTpOMeTp, TapoBas TypOuWHA, ammepMeTp, BOJBTMETP, CUETYUK 3JICKTPUUECKOU
SHEPrUH, DJIEKTPOOCBETUTEIbHBIE MPHOOPHI, HArpeBaTENbHBIE AJIEKTPOIPHOOPHI
(mpuMmepbl), DIEKTPUYECKUE MPEIOXPAHUTENH, JJIEKTPOMATHUT, 3JIEKTPOIBUTATEIND
MOCTOSIHHOTO TOKa), HCIONb3ysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SABICHUN U
Heo0XoanMble GU3NIECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOICTBA W M3MEPUTENbHBIE MPHOOPEI
110 CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBII TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JIBUTATeNb BHYTPEHHETO CrOpaHHs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI JJIEKTPUYECKHUX LIENEH C IMOCIIEAOBATEIbHBIM M MapalIeIbHBIM COEIMHEHUEM
AJIIEMEHTOB, Pa3JINyasl YCIOBHbIE 0003HAUEHHUS SJIEMEHTOB 3JIEKTPUYECKHUX LENEH;

OPUBOJIUTh TpPHUMEPhl (HAXOAUTh HH(GOPMALMIO O NpHUMepax) MPaKTUYECKOro
UCIIOJIb30BAHUSL (PU3MYECKUX 3HAHUM B TIOBCEIHEBHOM JKM3HM Uil OOecreyeHus
0€30MMacHOCTH MPH 0OpaIlieHHH ¢ TPHOOPaMH M TEXHUYIECKUMH YCTPOMCTBAMH, COXPaHEHHUS
3710pOBbS U COOJTIOJICHUSI HOPM KOJIOIMUYECKOT0 MOBEJIEHUSI B OKPYKAIOILIEH CpeJie;

OCYILECTBJIATh MOMCK HH(pOpManuu Qundeckoro coaepxkanusi B HHTepHeTe,
Ha OCHOBE HMMEIOIIMXCS 3HAHUH W MYTEM CpaBHEHHs JOMOJHHUTEIHHBIX HMCTOYHUKOB
BBIICTSITh MH(OPMAIINIO, KOTOpas SBJSIETCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCMOJIb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUil Hay4YHO-IONYJIIPHYIO
aUTeparypy (U3NYECKOro COAEp)KAHMs, CIPAaBOYHBIE MaTepuaibl, PECYpPChl CETU
Wutepuer, BiageTh mnpuéMamMH KOHCIHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUS
uH(pOpMaIMU U3 OJHOW 3HAKOBOI CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHHUs, 00001as
UH(GOPMAIUIO M3 HECKOJBKUX HCTOYHHMKOB (DM3UYECKOTO COACPXKAaHHS, B TOM YHCIE
nyOJIMYHO  TPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM  WJIM  HCCIEN0BATENIbCKON
JESATENIbHOCTH, IPU 3TOM I'PaMOTHO HCHOJIb30BaThb M3yYEHHBIH MOHSATUHHBIA ammapar
Kypca GU3MKH, COMPOBOXKIATh BHICTYIJICHUE MPE3CHTAIIHECH;

IOpY BBINOJHEHUH Y4YEOHBIX NMPOEKTOB U MCCIENOBAaHUMN (PU3NYECKUX MPOLIECCOB
pacripenensTh 00S3aHHOCTH B TpPYyMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadaMH,
CIICANTHh 32 BBIIOJHEHUEM TIUIaHAa JCUCTBUH M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLIEHWBAaTh  COOCTBEHHBI BKJIQJ B  JEATEIBbHOCTh  TPYIIbI, BBICTpAaUBaTh
KOMMYHUKATUBHOE B3aUMO/IEHCTBUE, MPOSIBIISISl TOTOBHOCTH pa3peiiaTth KOH(IUKTHL.
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K koHmy oOyuenus B 9 kjiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YHaAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh TOHSTHS: CUCTEMA OTCUYETa, MaTephalbHash TOYKa, TPAECKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JBIKECHHUs, nedopmarus (ymnpyrasi, MiacTUYecKasi),
TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U IIEPETPY3KHU, LIEHTP TAKECTH,
abCOIOTHO TBEPJIOE TETO, LIEHTP TSHKECTH TBEPIOTO TEJa, pABHOBECHE, MEXaHUUYECKHE
KoJicOaHUs U BOJIHBI, 3BYK, UH(GPA3BYK U YIbTPa3BYK, SJIEKTPOMAarHUTHBIC BOJIHBI, IITKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONICHUS, anb(da-, 0eTa- U raMMa-u31y4eHuUsl, U30TOIIbI, s/IepHast SHEPreTHKa;

pasnuyaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHHOE JBIKEHHUE, CBOOOTHOE Ma/ICHUE TEJl, PABHOMEPHOE
JIBI)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCICTBUE TE€J, pPEAKTUBHOE JIBUIKEHHE,
KojeOaTenbHOe JBMDKEHUE (3aTyXalolue W BBIHYXKICHHBIE KOJeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAXKEHUE 3BYKA, ITPSIMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMJICHUE CBETA, IOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JioyKeHre 0eIoro cBera
B CIHEKTp M CJOXEHHUE CHEKTPAJbHBIX LBETOB, MHUCIEPCUS CBETA, E€CTECTBEHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWUATOr0 CIEKTPa U3JTYU4ECHHS) IO ONTUCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE
SABJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PM3UYECKUX SABICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie puznueckue SIBJICHUS B MPUPOJIC: MPWIMBLI U OTJIMBBI, IBUKEHUE TIJIAHET
ConHEe4YHOM CUCTEMBI, PEAKTUBHOE JIBU>)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHME BOJHBIL, I[yHAMH, 53XO, IIBETa Tel,
ONTUYECKHE  SBJICHUS B  TPUPOAE, OWOJOTMYECKOE  JICUCTBHE  BUAMMOTO,
yIbTpadroIeTOBOIO M PEHTTEHOBCKOTO W3IYUYCHHH, €CTECTBEHHBIN PaJHOAKTHBHBIN
($hoH, KOCMUYECKUE JIYYH, PAIMOaKTUBHOE U3TYUCHUE MPUPOIHBIX MUHEPAJIOB, JEHCTBHE
pPaAMOAKTUBHBIX M3JIyUEHUM Ha OpraHu3M 4YeJoBeKa), MpU HTOM I[EPEeBOJIUTH
MPAKTUYECKYIO 3a/ladyy B y4yeOHYIO0, BBIIESATh CYIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3HUECcKUX SIBJICHUI;

ONKCHIBATh M3YUYCHHBIE CBOWCTBA TeN W (DU3UYECKUE SBIICHUS, HCIOIB3YS
dbusznuecKkre BETUYUHBI (CPEIHSSI 1 MTHOBEHHAs CKOPOCTh TeJa MpU HEPABHOMEPHOM
JIBUKEHHUH, YCKOPEHUE, TEPEMENIEHUE, IMyTh, YrJIOBasi CKOPOCThb, CUJa TPEHUS, CHJIA
VIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOIrO MaJIeHUs], BEC Tella, UMITYJIbC TEa,
UMITYJIbC CHJIbI, MEXaHW4YecKass paboTa M MOIIHOCTh, MOTEHIHUAIbHAS JHEPrus Telna,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, IMMOTEHIHAIbHAS SHEPrus CHKaTOW MPYKHUHBI,
KMHETHYECKasi SHEPTus, MOJTHAsI MEXaHUYeCKasi SHEPTUsi, IEPUO U YacToTa KoJeOaHui,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKa3aTelb
MPEJIOMJICHUST Cpelibl), TPU OMUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICIT
UCIIOIb3YEMbIX BEJIMYMH, OO03HAUCHHUS U €AUHUIIBI (PU3NUYECKUX BEIUYUH, HAXOAUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO0 BEIMYUHY C JPYTMMH BEIMUYMHAMU,
CTpOUTH rpadMKu NU3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
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XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBJIICHUS WU TPOIECCHI, HCIOIb3YS
3aKOH COXPAHEHUSI IHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUIT CYNEPHO3UIIUU
CWJI, TPUHLMI OTHOCUTEIbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUA
MMITYJIbCa, 3aKOHBI OTPAXKEHHUS U MPEIOMIICHUS CBETA, 3AKOHBI COXPAHEHHUS 3apsiOBOrO
M MacCOBOI'O YHCEI MNpHU SACPHBIX pEaKIusAX, MpPU HTOM JaBaTh CIOBECHYIO
(GhopMyIIHPOBKY 3aKOHA U 3aMKUCHIBATh €T0 MAaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATHh (PU3UYECKHE TPOIECChl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JJOTMYECKHUX IIaroB ¢ Ormopou Ha 2—3
W3yYEHHBIX  CBOMCTBAa  (DU3WYECKUX  SBJICHUN, (PU3MYECKUX  3aKOHOB  WJIHM
3aKOHOMEPHOCTEN;

pemiath pacy€THble 3ajadyd (ONMUparolluecss Ha CHCTEMY U3 2—3 ypaBHEHHIN),
UCIIONIb3Ys 3aKOHBI W (hOPMYIIBI, CBSI3BIBAIONIUE (DU3MYECKHUE BEITUYMHBI: HAa OCHOBE
aHaJIM3a yCIOBUS 3a/1auy 3alMChIBATh KPATKOE YCJIOBHE, BBISIBJISATH HEJIOCTAIOIINE WIIH
M30bITOYHBIE JaHHBIE, BbHIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBIE JJIsl PEIICHHUS,
MPOBOAUTH PACUYETHI U OLIEHUBATh PEATMCTUYHOCTh MOJY4YEHHOT O 3HaUYeHUs (pru3ndecKon
BCJIMYHHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIM (HU3UIECKUX
METOJOB,  HUCIOJb3YysS  OMNHCAHWE  MCCIEIOBAHUS,  BBIICIATH  IPOBEPSIEMOE
MPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSAJIKA IPOBEACHUS MCCIEIOBAHMUS,
JiefaTh BBIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOAECHUN U OIBITOB,;

MPOBOJUTH OMBITHl MO HAOIIOJCHUIO (PUBMYECKUX SIBJICHUUA WU (PU3HMUYECKUX
CBOICTB Tenl (M3ydeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUS SHEPIuw,
3aBHCHMOCTD MEepPHOJIa KOJIeOaHN MPY>KUHHOTO MAasSTHUKA OT MAacChl TPy3a U KECTKOCTH
NPYXKUHBI W HE3aBUCUMOCTh OT aMIUTUTYIbl MaJbIX KoOJIeOAHUM, MPSMOIMHEHHOE
pacnpocTpaHEeHUE CBETa, pas3ioKeHue Oesloro cBeTa B CIEKTpP, HU3YYEHUE CBOMCTB
M300paXkeHusl B MJIOCKOM 3€pKaJie U CBOWCTB M300paKeHMs MpelMeTa B coOuparoiien
JMH3€e, HAOMIOCHUE CIUIONTHBIX U TIMHEHYATBhIX CIIEKTPOB M3IIYUCHHS): CAMOCTOSTEIBHO
cOOMpaTh YCTAaHOBKY U3 U30BITOUHOTO HabOpa 000pynOBaHUs, OMUCHIBATH X0 OMbITa U
€ro pe3yJabTaThl, HOPMYIUPOBATH BHIBOIbI;

MPOBOIUTH MPU HEOOXOAMMOCTU CEPHUIO MPSIMBIX M3MEPEHUM, ONpeNiessisi CpeIHee
3HaYEHUE U3MepsAeMON BeIUYUHBI ((POKYCHOE pacCTOSIHHME COoOMparonieil JMH3bI),
000CHOBBIBATh BBIOOP crioco0a u3MepeHust (M3MEpUTEILHOI0 MpUdopa);

MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD MyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyabHOM CKOPOCTH, MEepro/ia Kojie0aHW MaTeMaTUYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTU yTJla OTPAXXCHHUS CBETa OT YIJia MaJeHUS] U yIJia MPeJoMJICHUS
OT yIJia aJIeHus ): IJIAHUPOBATh UCCIEIOBAaHUE, CAMOCTOATENIbHO COOMPATh YCTAaHOBKY,
(buKCUpOBaTh PE3yJbTAThl MOJYYCHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B BHUJIC
TabuIl ¥ TPaQUKOB, AENIATh BEIBOABI MO pe3ysIbTaTaM MCCIICIOBAHNUS;
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MIPOBOJIUTh KOCBEHHBIE HM3MEpPEHUsI (PU3NYECKUX BEIMYUH (CPEdHSS CKOPOCTh H
YCKOPEHHE TeJla MPU PAaBHOYCKOPEHHOM JBH)XEHUH, YCKOPEHUE CBOOOJIHOIO IMaJICHUS,
KECTKOCTh MPYXKHUHBI, KOOPPUIMEHT TPEHUS CKOJIbKEHUS, MEXaHWuyeckas palboTa u
MOII[HOCTb, YaCTOTa U MEPUO KOJIeOaHNN MaTEMATUYECKOr0 U MPYKUHHOTO MassTHUKOB,
ONTUYECKasl CHJIa COOMpAIOIEH TUH3bI, PAIMOAKTUBHBIN (DOH): TIJIAHUPOBATH U3MEPEHUS,
coOMpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH HM3MEPEHUs, Cilenys
NPEIJIOKEHHON WHCTPYKLMH, BBIYUCIATh 3HAYEHHWE BEIMYMHBI W aHAJIW3UPOBATH
IIOJIy4YECHHBIE PE3YJITAThI C YUETOM 33aJaHHOM MOI'PEIIHOCTA U3MEPEHUN;

coOiofaTh MpaBWjla TEXHUKM Oe30macHOCTH Mpu paboTe ¢ JabopaTopHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MIPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJENIECH: MaTepuaibHas
TOYKa, a0COMIOTHO TBEPAOE TENO, TOYCUHBI HCTOYHHMK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHAsk MOJIENIb aTOMAa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;

XapaKkTepU30BaTh MPHUHIMIBI JACUCTBUA H3YUYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHUCIE: CIIUIOMETP, JAaTYUKU MOJOKEHUS,
pPacCTOSIHUSL U YCKOPEHUSI, paKeTa, X0JIOT, OUKH, MEPUCKOM, (poToarmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUSA
O CBOMCTBAX (PM3NYECKUX SBJIICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PHCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX IMPOIECCOB MPHU PEUICHUU
y4€OHO-TIPAKTUUECKUX 3a/lay, ONTHYECKHE CXEMbl I MOCTPOEHUs H300pakeHU
B IUIOCKOM 3€pKaJie U COOMparolel JIUH3E;

IPUBOJUTH TPUMEPH (HAXOAUTh HHGPOPMAILUIO O TPHUMEPAX) MPAKTUUECKOTO
UCTOJBb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU [UIsl OOecreueHus
0€30MacHOCTH TMpH OOpallleHUH C MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMU,
COXPAHEHMS 310POBbsI U COOIOEHUSI HOPM 3KOJIOTUY €CKOT0 MOBEJICHUS B OKPY KAIOIIEeH
cpene;

OCYHIECTBIISITh MOUCK WHMOpMauu Qusnyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITEJIbHO (OPMYIHUPYST TOUCKOBBIM 3ampoc, HAXOJIWUTh MYTH ONpeIeNeHus
JIOCTOBEPHOCTH TOJYYCHHONH WH(OpMAIMU Ha OCHOBE WMEIONIUXCS 3HAHUK U
JOTOJTHUTENIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBIIOJHEHUH YYE€OHBIX 3aJlaHUid  HAay4YHO-TOIYJISIPHYIO
auTepaTypy (U3HUECKOr0 COAEp)KaHUs, CIPAaBOYHbIE MAaTEpPHUANbl, PECYpChl CETH
WutepHer, BiageTh NpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE
uHOpMaI Y3 HECKOJIbKUX HCTOYHUKOB (PUINYECKOTO COJEPKAHMS, MTyOJIUIHO
MPEJICTABIIATh PE3YyJIbTAThl IPOEKTHON UITU UCCIIEA0BATENIbCKON AESITEIbHOCTH, ITPU 3TOM
rPAMOTHO MCIIOJb30BATh M3YYEHHBIM TOHSATUMHBIN ammapar HM3ydaeMoro paszesna
GU3MKKM UM COMPOBOXKIATh BBICTYIUIEHUE TMpE3eHTalued C y4€ToM OCOOEHHOCTEN
ayJIMTOPUN CBEPCTHUKOB.
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7 KIIACC
Ne HanmenoBanue KomuuectBo | [Iporpammuoe conepkanue |  OCHOBHBIE BUJIbI IEATETBHOCTH 00Yy4YarOIIMXCs
n/m pa3zeyioB U TEM 4acoB

y4eOHOI0 IIpeMeTa

Paznen 1. ®usuka u ee poiib

B MO3HAHUH OKPY:KAK0IIEero Mupa

1.1 | ®usuka — HayKa 2 ®dusnka — HayKa o mpupojie. | BrisBieHHe pazmuduii Mexay GU3HUIECKUMU 1
O TIPUPOJIE SIBneHus IPUPOIBI. XUMUYECKUMH TTPEBPAIECHUSMH.
dusnyeckue SIBICHUS: Pacrio3HaBanme 1 KimaccupuKanus GU3nIeCKuX
MEXaHUYECKHUE, TEIJIOBBIE, | SIBIICHUN: MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKHE, AIEKTPUUECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHUTHbBIE, CBETOBEIE, Hab6monenne u onrcanue GU3nuecKux siBJICHUM
3BYKOBBIC
1.2 | ®uszuueckue 2 dusnueckue BEINUNHEL OrnpenienieHUe 1EHBI JICJICHUS Kb
BEJINYHUHBI Nsmepenne pusnyueckux HM3MEPHUTEIHHOTO IIPHOOpA.

BEJIIMYMH. PU3NUECKUE
npubopsl. [lorpemnocts
U3MEpEHUN
MexayHapoaHas cucrema
€VHUIL

N3mepeHnne TMHEeNHBIX pa3MepoB TeIl U

IIPOMEKYTKOB BPEMEHU C YYETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa )XKUIKOCTH U TBEPAOTO TENA.
N3mepenue TeMiieparypsl Ipy IOMOIIU
YKAJIKOCTHOI'O TEPMOMETPA U JaTYUKa
TEMIIEpaTyphI.

BrlnonHeHnre TBOpYECKUX 3a1aHUH 110 TIOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUI, MaJIbIX
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MPOMEXYTKOB BpeMeHu. O0CyxaeHne
MpeaaraéMbiX Cioco0OB

1.3. | EctecTBeHHO- 2 Kak ¢usuka u qpyrue BriaBrkeHnne runores, 00bSICHIIONUX MPOCTHIE
HaY4YHBII METOA €CTECTBEHHbIC HAYKU SIBJICHUSI, HAIIpUMED:
MTO3HAHUS M3Yy4aroT IIPUPOAY. — [10YEMY OCTAHABJIMBACTCS ABUKYILEECS
EcrecTBeHHO-HayUHBIN 10 TOPU30HTAJIBHON ITOBEPXHOCTH TEJO;
METOJ O3HAHUS: — [MOYEMY B KapKyIO MOrOJly B CBETJION OJEKIIE
HaOII0eHIE, TOCTaHOBKA NpOXJaaHen, uem B TEMHOM. [Ipemnoxkenue
HAay4HOTr'0 BONpPOCa, CIOCOOOB MPOBEPKHU THIIOTE3.
BBIJIBUKEHHE TUIOTE3, [IpoBeneHue nccieq0BaHus 0 NPOBEPKE KAKOM -
HKCIIEPUMEHT IO MPOBEPKE | OO TUIMOTE3bI.
TUI0TE3, 00ObSICHEHUE [TocTpoenue npocTedmmx Moaenen PU3nyecKux
Ha0JII0AaEMOr0 SIBICHHUS. ABJICHUU (B BUJI€ PUCYHKOB HJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUH C ITIOMOILIbIO pacpoCTpaHeHUe CBETa
MOZENen
Hroro no pazaeny 6

Paznen 2. [lepBoHayaiibHbIE

CBCACHHUA O CTPOCHHHU BeIIECTBA

2.1

CrtpoeHue BelecTBa

1

CtpoeHue BeliecTna:
aTOMBI M MOJIEKYJIbI, UX
pasmepsl. ONBITHI,
JIOKa3bIBaIOIINE
JTUCKPETHOE CTPOCHUE
BEIllECTBA

HaGmonenne u nuHTEpIpeTanys ONbITOB,
CBUJIETEILCTBYIOIMNUX 00 aTOMHO-MOJICKYIISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3INYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTOJb30BaHUEM (poTOrpaduil, MoTydeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padbora 1o teme: «O1eHka
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IUaMeTpa aToMa METOJIOM PsIIOB
(c ucnionb3zoBaHueM (pororpaduii).
OrnpeneneHure pa3MepoB MajlbIX Tell

2.2 | JIBWKEeHHUE U
B3auMMOJICHCTBHUEC
YaCTHII BEIIECTBA

JIBM>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
JIBI>KCHUS YaCTHIL

C TEMIEPATypOu.
bpoyHoBCKOE 1BHXKEHMUE,
g dysus.
B3anmoneiicTBue yacTuig
BEIECTBA: IPUTSIKEHHUE U
OTTAJIKUBAHHE

HaGmronenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUKEHUS U sBJIeHUs TudPy3un.

[IpoBeneHne u 0ObSICHEHHE OIBITOB

M0 HaOJIIO/IEHUIO TEIVIOBOT'O PaCcIIMpPEHHS Ta30B.
[IpoBenenue u 0ObICHEHUE OMBITOB IO
OOHAPYKEHUIO CUJI MOJIEKYSIPHOTO IPUTSKEHUS
Y OTTAJIKUBAHUS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPABIX
(KpUCTAIITMYECKUX) TEJ.
B3anmocss3bp mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOJIEJIe) OCHOBHBIX PAa3IN4Yuil B CTPOCHUU T'a30B,
KHUIKOCTEN U TBEPIBIX TEII.

OO0BsIcHEHNE MAJION CKUMAEMOCTH KUAKOCTEA U
TBEPABIX T€JI, OOJBIION CUMAEMOCTH T'a30B.
OObsicHeHne coxpaHeHus! GOPMbI TBEPIBIX TET U
TEKYY€CTH JKUJIKOCTH.

IIpoBeneHne OnbITOB, TOKa3bIBAKOIIUX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOATCS
B CpEHEM Jlajblie APYT OT JApyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y craHOBIEHHE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJBI U
CYILIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny
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Pazpnen 3. /IBH:keHHE U B3aMMOdeiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBaHue paBHOMEPHOTO ABUKEHUS,
TIBUKCHHE PaBHOMEpHOE U OIpE/IeNICHUE €ro MPU3HAKOB.
HepaBHOMEpHOe JiBrkeHue. | Habonenne HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpenssis OMpeIeIICHHE €r0 OTJIMYUN OT PABHOMEPHOTO
CKOPOCTb IpU JBUKCHHUSL.
HEPaBHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
ABYOKEHUU. Pacy€r mytu m | IBMKEHUS (LLIapUKa B )KUIKOCTH, MOJIEIH
BPEMEHHU JIBUKECHMUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IapyuKa 0 HaKJIOHHOM IJIOCKOCTH
Pemenue 3ana4 Ha onpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JABH)KECHHUSI.
AHanu3 rpaduKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTbH

nHepuuu. Baumonencraue
TeJ KaK MpUYrHa
M3MEHEHHS] CKOPOCTH
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tena.
IInoTHOCTH BemiecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIEC 00BbEMaA
BEIIIECTBA

00YCIIOBJICHHBIX HHEPITUECH, HAIIPUMED, YTO
MIPOMCXOIUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEeBpE aBTOMOOWUJIS, TOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCHUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeeHrE U aHATIU3 OIBITOB,
JTEMOHCTPHUPYIOIINX U3MEHEHHUE CKOPOCTH
JBIDKCHUS Tejla B pe3ysbTaTe ASHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3ama4 Ha ornpeiesieHue MacChl Tela, €ro
00BEMA U INIOTHOCTH.
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[IpoBeneHre u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH TeJIa OT €ro Macchl Mpu
B3auMoJiercTBUM Tell. M3MepeHue Maccel Tena
Pa3IUYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTH TeJla B Pe3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00bEMa

3.3

Cuma. Buaper cun

14

Cuna kak xapakTepuCTHKa
B3aUMOJCUCTBUS TEII.
Cuna ynpyrocty v 3aK0H
I'yka. U3mepenune cuiibl

C IMTOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTEHUS U CHUa
TskecTH. Cuna TSKeCTU
Ha IPYTUX IUJIaHETaX.

Bec tena. HeBecomocTs.
CnoxxeHue cuil,
HANPABJIECHHBIX 110 OAHON
MIPSAMOM.
PaBHOzericTBYyrOMIAs CHJL
Cuna tpenusd. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B npupoie
1 TEXHUKE

M3yueHre B3anMOACHCTBHSI KaK TPUYHHBI
W3MEHEHHsI CKOPOCTH TeJa WK ero edopMaIiuu.
Omnucanne peaabHBIX CUTYaIUil B3aUMOICHCTBUS
TEJ C TIOMOIIIBIO MOJIENIeH, B KOTOPBIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHITBI.

N3yuenue cuibl ynpyrocti. MccnenoBanue
3aBHCHUMOCTH CHJIBI YIPYTOCTH OT YIJTMHEHUS
PE3NHOBOTO IITHYPa VI MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(YnpyrocTs mMsi4a, KpOCCOBOK, BETOK JiepeBa

U Jp.).

AHanM3 CUTYyaluid, CBS3aHHBIX C SIBJICHHEM
TATOTEHUSI.

OO0BsicHeHHE OPOUTATLHOTO JBUXKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJICHHS TATOTEHUS U 3aKOHA
WHEPIIIH.

M3mepenne Beca Tena ¢ TOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0C00a U3MEPEHHUSI.
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AHa3 1 MOAEIUPOBAHUE SIBJICHNSI HEBECOMOCTH.
DKCIEpUMEHTAIBHOE TOJyYEHUE ITpaBuia
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OHOU
npsmoil. OnpeneneHne BeITMYuHbI
PaBHOACHUCTBYIOLIIEH CHII.

N3yuyeHne cuibl TPEHUS CKOJIBKEHUS U CHIIBI
TPEHUS TIOKOSL.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHUS

OT CWJIBI AABJIEHUS U CBOMCTB TPYILIUXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
IIPOSIBIISIETCS IEVICTBUE CUJIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbILIEHUS UIIH
yBeJIMYeHUsI (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX )KUBOTHBIX
u 1p.). Pemenne 3aa4 ¢ ucnosib30BaHUEM
dbopMy 175t pacuéra CUIIbI TSKECTH, CHIIBI
YIIPYT'OCTH, CUJIBI TPEHHUSI

Hroro o pazneny 21

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra3oB

4.1 | laBnenue. [lepemaua 3
JaBJICHUS TBEPABIMU
TEJIaMU, )KUJIKOCTSIMHU
Y razamu

JlaBiieraue. CrrocoObI
YMCHBIIICHUS U YBEIHUCHUS
naBjcHus. JlaBlieHue rasa.
3aBUCHMOCTD JTaBJICHUS
raza oT 00béMma,
TEMIIEPaTYPBhI.

AHanmu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYaIlliA, B KOTOPBIX MPOSBIISETCS CHJIa
JaBJICHHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS U
YBEJIMYCHUS JIaBJICHUS.

N3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[Tepenaua naBnenus
TBEPJIBIMU TEJIAMH,
JKHUJIKOCTSIMU U ra3aMHu.
3akon Ilackais

0T 00bEMA U TEMIIEPATYPBHI.

N3yueHne ocoOEHHOCTEN nepeiadu 1aBIeHus
TBEPABIMU TEJAMHU, )KUIKOCTSIMHU U Fa3aMH.
O6ocHOBaHUE PE3YIBTATOB OMBITOB
O0COOCHHOCTSIMHM CTPOECHHS BEIIECTBA B TBEPAOM,
KUIKOM U Ta3000pa3HOM COCTOSHHUSIX.
OKCIEPUMEHTAILHOE J1I0KA3aTENbCTBO 3aKOHA
ITackaus.

Pemenue 3ana4 Ha pacd€r 1aBiIeHUS TBEPAOTO
Tena

4.2 | JlaBieHue *KUJIKOCTH 3aBUCUMOCTD JIaBJICHUS HccnenoBanue 3aBUCUMOCTH AABJICHUS KUJIKOCTU
KUIKOCTH OT TITyOWHBI. OT TTYOWHBI TTIOTPY>KCHUSI ¥ TUIOTHOCTH YKUKOCTH.
[TaeBmMaTndeckue MamuHbl. | HaGmonenne u 00bsICHEHHE THAPOCTATHIECKOTO
I'mppocratnueckuii rapaJiokca Ha OCHOBeE 3akoHa [lackans.
napagokc. Coobmaronuecst | M3ydenre cooOIarnmxcsi COCy10B.
cocyabl. ['mapaBnuueckue | Pemienue 3amay Ha pacuéT AaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHEeHUE IPUHIIUTA TCUCTBUS
THIPABINYECKOTO TIPecca, MTHEBMATHIECKUX
MallH.
AHanu3 u 00bsCHEHHE NMPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JJABJICHUS
KUIKOCTH U 3aKkoHa [lackans, Hanpumep
MIPOIIECCOB B OpPraHU3ME MPHU TITYOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKCnepUMeHTAIbHOE OOHAPYXKEHNE
JIaBJICHUE aTMoc(epHoe JaBICHUE. aTMoc(epHOro JaBJICHHUS.

[IpyuumHEI CylIeCTBOBAHUS

Ananu3 1 0ObsICHEHUE OIBITOB U MMPAaKTUYCCKHUX
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BO3JIYIITHON 000JI0UKHU
3emmu. OnbiT Toppuueru.
Nsmepenune atMmochepHoro
JABJICHUS. 3aBUCUMOCTb
aTMoc(epHOro JaBJICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Tpubopsr

JUTSE U3MEPEHUS
aTMoc(epHOro JaBICHUS

CUTYallMi, CBSI3aHHBIX C ICCTBUEM
aTMOC(EpHOr0 JaBJICHUS.

OObsiCHEHUE CYIIECTBOBAHUST aTMOC(EphI
Ha 3eMJIe ¥ HEKOTOPBIX IIJIaHETaX WM €€
OTCYTCTBUS Ha Ipyrux niaHerax u Jlyne.
OObsicHeHNE U3MEHEHHUSI TNIOTHOCTU aTMOC(EPbI
C BBICOTOM M 3aBUCHMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenune 3anau Ha pacuér arMochepHOro
JaBJICHMUS.

W3yuenue ycrpoiicTBa bapoMeTpa-aHepoOHna

4.4

JlericTBUE )XUJIKOCTU U
ra3a Ha MorpyKeHHOE
B HUX TEJIO

JlericTBUE )KUIKOCTH U T'aza
Ha NOrpyKEHHOE B HUX
TeJo. BeiTanikuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BosnyxonnaBanue

DKCnepUMEeHTAIbHOE OOHAPYKEHUE JEHCTBUS
YKUJIKOCTHU U r'a3a HA NOTPYKEHHOE B HUX TEJO.
OrnpenienieHre BhITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 0O6CyX ACHUE OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIIO
B KUJIKOCTH, OT 00bEMa OTPYKEHHOM

B KHUJKOCTh YaCTH TEJA U OT INIOTHOCTH
AKUJKOCTH.

IIposepxa nezasucumocmu 8bimanKugaouel
Cubl, Oelicmeayroujeli Ha meio 8 HCUOKOCmu,
om maccol meiud.

HccnenoBanue 3aBUCUMOCTH BECa TeJia B BOJIE
0T 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH TeJa.
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Pemenne 3ana4 Ha IPUMEHEHUE 3aKOHA
Apxumena U yCIIOBHs IUIABaHUS TEIl.
KoHcTpynpoBanue apeomerpa Ui
KOHCTPYMPOBAHMUE JIOJKHU U OIIPEEIICHUE €€
IPy30110AbEMHOCTH

Hroro no pazneny

21

Pasznen 5. PaGora u MOIIHOCTD. JHeprus

5.1

Pabora n MOIIHOCTD

3

Mexanuueckas pabdora.
MomHoCTE

DKCIEPUMEHTAIBHOE OIIPEICIICHUE
MEXaHUYECKOW paOOThI CHIIBI TSHKECTH

MIPY MMAJICHUN TEJA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAIIBHOU ITOBEPXHOCTH.

Pacuér MomHoCcTH, pa3BUBaeMOM IIpHU MOIBEME
I10 JIECTHHUILIE.

Pemenue 3ama4 Ha pacy€T MeXaHUYECKON PadOThHI
Y MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTeie MEXaHU3MBL:
peIuar, 0JI0K, HaKJIOHHAs
iockocTh. [IpaBuio
paBHOBECHSI pbluara.
[Ipumenenue mpaBuia
paBHOBECHS pbluara

K OJI0KY. «30510TOE

npaBuiio» Mexanuku. KI1/]

MPOCTBIX MEXAaHU3MOB.
[IpocThie MEXaHU3MBI
B OBITY U TEXHUKE

OrnpeneneHye BEIMTPHIIIA B CHIIE IPOCTHIX
MEXaHU3MOB Ha IIPUMEPE phlyara, MoJABMKHOIO U
HETIOBU)KHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHUS pblyara.
OOGHapykeHHE CBONCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHUKE, & TAKKE

B JKMBBIX OpPraHU3Max.

DKCNEPUMEHTAIBHOE JOKA3aTEIbCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KII/[ HaKTOHHOM MJIOCKOCTH.
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Pemenue 3ana4 Ha NnpUMEHEHUE TTPABUIIA
paBHOBecHs pbluara u Ha pacuet KII/]

5.3 | Mexannueckas 4 MexaHnueckasi SJHEpPIUsl. DKCIEPUMEHTAIBHOE ONIPENEIIEHUE U3MEHEHNS
DHEPrus Kunernueckas u KUHETUYECKOW U MOTECHIMAJIbHOU YHEPTUU Tella
MOTEHIMAJIbHAsL SHEPTUsl. IIPY €70 CKaThIBAHUU 110 HAKJIOHHOM IIJIOCKOCTH.
[IpeBpamenue ogquoro Buaa | PopmMynupoBaHUE HA OCHOBE UCCIICIOBAHUSA
MEXaHUYECKOU SHEPrun 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPTHMU.
B IPYroil. 3aKkoH OO6cyxaeHue rpaHull TPUMEHUMOCTH 3aKOHA
COXPaHEHHUsI YIHEPTUH COXPaAHEHHUSI DHEPTUH.
B MEXaHUKE Pemienue 3a1a4 ¢ UCMONb30BaHUEM 3aKOHA
COXpPaHEHHUsI YHEPTUH
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KVIACC
Ne HaumenoBanune KomnuectBo | IIporpammHuoe copepkanue | OCHOBHBIE BUJBI JESATEILHOCTH 00Y4AIOIMIMXCS
n/m pa3leyioB U TEM 4acoB

y4eOHOI0 ImpeMeTa

Pa3nen 1. TenjioBble IBJI€HUSA

1.1

CtpoeHue 1 CBOMCTBa
BEIIECTBA

OCHOBHbBIE MTOJIOKEHHUS
MOJIEKYISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJI. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPAOrO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSHUN
BEILIECTBA.
Kpucrammueckue u
aMmop(QHBbIe Tea.
OObsicHEHUE CBOWCTB ra3os,
KUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauyuBaHue U
KalWUISIPHBIE SBJICHUS.
TennoBoe pacliupenue u
cKaTue

HabGnronenue un uHTEpIIpeTaIis OMbBITOB,
CBUJIETENbCTBYIOMIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHHM BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Pemenne 3a1a4 1o OLleHMBaHUIO KOJUYECTBA
ATOMOB WJIM MOJICKYJI B €IMHUIIE 00BEMA
BELIECTBA.

AHaJIM3 TEKCTa IPEBHUX aTOMKUCTOB (HaIpumep,
¢parmenta nosmsl Jlykpeuus «O npupoae
BeIlel») C U3JI0KEHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIOBOE uTeHHE). O1ieHKa
yOeIUTEILHOCTH STUX OOOCHOBAHHMIA.
OObsicHeHHEe OPOYHOBCKOTO JIBUYKCHUS, SIBIICHUS
mudy3un 1 paznuunil Mexay HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH CTPOCHHS BELIECTBA.

OObsicHEHUE OCHOBHBIX Pa3fIuyuil B CTPOCHUU
ra3oB, KUJIKOCTEH U TBEPIBIX TEI

C UCIOJIb30BAHUEM IOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
[IpoBeieHrEe ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WIIA caxapa.
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[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAMWUISIPHBIC SIBIICHUS U
SIBJICHUE CMAaYMBaHMUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUHN

JUTSI TIOCTYTUICHUST BOJBI B OPTaHU3M PACTCHHM.
HabGroienue, mpoBeieHre U OObSICHCHHE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciIMpeHus ra3oB, KUAKOCTeH U TBEPIBIX Tl
OObsacHeHue coxpaneHus: 00bEMa TBEPABIX TEN,
TEKYJYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),

JABJICHHS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro o0béMa u
HArpeBaHUs WM OXJIAXKICHHS, U UX 00bSICHEHUE
HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.
AHaIM3 MPaKTUYECKUX CUTYAIlUH, CBI3aHHBIX

CO CBOMCTBaMU ra3oB, JKUJIKOCTEU U TBEPABIX TEI

1.2

TenmoBklie MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHsIs
sHeprusi. CrocoOsl
VW3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda u
coBepieHue padboTel. Buasl
TEIIONEPEAAYH:

OO06ocHOBaHWE TTPaBUJI U3MEPEHUS TEMITepaTypBhl.
CpaBHEHHE Pa3IUYHBIX CIIOCOOOB U3MEPEHUS 1
IIKaJI TEMIICPaTyPHI.

Hab6mronenne u o0bsCHEHHE OIBITOB,
JTEMOHCTPUPYIOINX N3MEHEHUE BHYTPEHHEH
SHEPTUHU TeJa B pe3yIbTaTe TeIUIONEepeaadn U
paboThl BHEIIIHUX CHIL

Habnronenne n 00bICHEHHUE OIBITOB,
00CYXXJICHHE MPAKTUYECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3Ty4YCHHUE.
KonnuecTBO TEMIOTHI.

VYV nenpHasa TEMI0EMKOCTD
BenecTBa. Tenaoo0MeH U
TEIIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oanmanca. IlnaBnenne u
OTBEpJICBaHUE
KPUCTAIMYECKHUX BEIIECTB.
VYV nennHas TeIiora
IUIaBJICHUS.
[Tapoo6pa3oBanue u
KoHJeHcanus. Mcnapenue.
Kunenwue. Yaenpnas
TEIJI0Ta MapooOpa3oBaHMUS.
3aBUCHMOCTb TEMIIEPATYPhI
KHUIIEHUsI OT aTMOoc(epHOro
JIaBJICHMS.

BrnaxunocTs Bo3nyxa.
DHeprus TOIJIUBA.

V nennHas TeIiora
CropaHus.

[IpuHIUIIBEI paOOTHI
TeroBbIX auraresneit KIT/]
TEIJIOBOT'O JIBUTATEJIA.
TennoBele ABUTATEIIN U

JEMOHCTPUPYIOIINX PAa3TUYHBIC BUIBI
TEIUIONEePEIauM: TeTUIONPOBOHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue sBICHUS TEIJI000MEHa

[PYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabtoeHne ycTaHOBIIGHUSI TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEpeHUE) KOIMYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MeEpeHUE) yIeIbHON
TEIIOEMKOCTH BEILIECCTBA.

Pemrenune 3ama4, CBs3aHHBIX C BBIUMCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTH

IPU TETUIO0OMEHE.

AHaJIM3 CUTYyallMi TPaKTUYECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIESCTB U
MaTepuasoB, HApUMeEp, B LETAX
SHeprocOepeKeHUs : TEMIOU30JISIIHA,
sHeprocOeperaronme Kphbliiu,
TEPMOAKKYyMYJISITOPHI U T. 1.

HabOnronenue siBjaeHU uCapeHust 1
KOHJICHCAIIHH.

HccnenoBanue nporecca ucnapeHust
Pa3IMYHBIX KUIKOCTEH.

OOBsicCHEHUE SBIICHUM UCTIAPCHUS 1
KOHJICHCAIIMX Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
MIpEBpaLICHUS YHEPTUH
B TEIJIOBBIX MpOIeccax

MOJIEKYJIIPHOTO YUEHUSI.
Hab6mronenue u o0bsicHeHHE TIpoliecca KUMeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KUTICHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHNE) OTHOCUTEIILHOM
BIIOKHOCTH BO3/yXa.

Habmonenue nporiecca ruraBieHus
KPUCTAJUIMYECKOTO BEIECTBA, HAPUMED, JIb/IA.
CpaBHeHUE MPOLIECCOB ILJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEIl.

Onpenenenue (M3MEpEHUE) YIECTbHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHeHUE SBICHUH TUTaBIICHUS U
KPUCTAJLTU3AIIMY HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Pemenne 3amay, CBA3aHHBIX C BBIYUCIICHHEM
KOJIMYECTBA TEIUJIOTHI B MPOIIeccax
TETUTOTIepeau MPH TIABJICHUN U
KPUCTAJUTA3AIMH, UCTIAPSHUN U KOH/ICHCAIHH.
AHanmM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUTABJICHUS U KPUCTAUTA3AIINH,
HAIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepUaJioB, COJIEBas TpesiKa U JIp.

AHanu3 paboThl U 0OBSICHEHUE MPUHIIUIIA
JIENUCTBUS TETIJIOBOTO JIBUTATEIS.

Brruncnenne komu4yecTBa TEIIOTHI,
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BBIJICIISIFOIIETOCS IPU CTOPAHUU Pa3InIHBIX
Bu10B ToriuBa, U KI1J] nurarens.
OOGcyXIeHNE PKOJOTHYECKUX TOCIICICTBHUI
UCIIOJIb30BaHMS ABUTATEIICH BHYTPEHHETO
CrOpaHus, TCIUIOBBIX M THAPOIICKTPOCTAHIIHMHA

Hroro no pazneny

28

Pa3zpnen 2. dnekrpuyeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsibl.
3apspKeHHBIE Tella U
HX B3aUMOJICUCTBUS

7

DJIeKTpHU3alus Ted.

JIBa poza dIEKTPUUIECKUX
3apsa0B. B3anmopericreue
3apSKEHHBIX TEJl.

3akon Kynona (3aBUCHMOCTh
CUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apsSII0B U
pPacCTOSHUS MEXIY TeJlaMu).
DJIEKTPUUYECKOE TOJIE.
Hanpsxk€nnocTh
AJIEKTPUYECKOTO MOJIA.
[IpyuHIMD cyneprno3uun
BJIEKTPUYECKUX MOJICH

(Ha KAaUECTBEHHOM YpPOBHE).
Hocurenu snexrpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
AIEKTPUUYECKUI 3aps/I.
CtpoeHue aToma.
[IpoBogHUKH U

Hab6mronenne u mpoBeieHUE OMBITOB

0 DJICKTPU3AIIAU TEJ MPU COMPUKOCHOBEHUU U
WHIYKIIAEH.

Habmronenne n o0bsiCHEeHNE B3aMMOICHCTBUS
OJTHOUMEHHO M PA3HOMMEHHO 3apsHKECHHBIX TEJL.
OOBsiCHeHHE TTPUHITUIIA ICUCTBUS JIEKTPOCKOIIA.
OOBbsiCHEHUE SIBIICHUM JICKTPH3AIIUH

IIPH COMMPUKOCHOBEHUHM TEJl U MHIYKIIHEH

C UCIIOJIL30BaHMUEM 3HAHUI O HOCUTEIIAX
AJICKTPUYECKHUX 3apsI0B B BEIECCTBE.
Pacnio3naBaHue U 0ObsICHEHHE SIBICHUU
3JICKTPU3AIlUU B TOBCETHEBHON KU3HHU.
Ha0monenre u 00bsICHEHUE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHHUS
AJIEKTPUYECKOTO 3apsia.

HaGnroneHue ommbITOB 110 MOICITMPOBAHHUIO
CHJIOBBIX JIMHUH 3JIEKTPUYECKOTO TIOJIS.
HccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS
Ha ITPOBOJIHUKU U TUDJICKTPUKHU
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IUBJICKTPUKHU. 3aKOH

COXpPAaHCHUA SJICKTPHUICCKOI'O

3apsiia

2.2

[TocTostHHBIN
AJICKTPUYECKUN TOK

20

DJIEKTPUYECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJIEKTPUYECKOTrO TOKA.
Hcrounnku mocTOSSHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TermoBoe, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKasl 1ETb.
Cuna Toka. DJIEeKTpUIECKOE
HaIpsKEHHE.
ComnpoTuBjeHHE
MIPOBOJHUKA. Y IEIbHOE
COMPOTHUBIICHUE BEUIECTBA.
3akon OMa 1J1s yyacTka
uenu. [locnegoBarenbHOE U
napaJuIeIbHOE COETMHEHNE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUYECKOTrO TOKA.
3akoH J[xoyns—J/IeHna.
DJIEKTPUUYECKHUE 1IENH U

HaGmronenre pa3amaHbIX BUJIOB JICHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJIOB JE€HUCTBUS B IIOBCETHEBHOM KU3HU.
HabGnronenne BOSHUKHOBEHHS Ta30BOTO paspsiaa
Y 3JIEKTPUYECKOTO TOKA B XKHUJIKOCTH

COopKa U UCTIBITAHUE JIEKTPUIECKOM 11ETIH
ITOCTOSTHHOT'O TOKa.

M3mepenue cuiibl TOka aMIepMeTPOM.
N3mepenune 3neKTpu4ecKoro HanpsiKEHUs
BOJIbTMETPOM.

[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS IPOBOJHUKA
OT €ro JUIMHBI, TJIOMIaAX MONEPEYHOTO CEUEHHUS
Y Marepuasna.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOILETO Yepe3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha pE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAMPSHKEHUM
IIPY MOCIIE0BATENBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia JJisi CUIIbI TOKA

MIpY NapauieIbHOM COCAUHEHUHN PE3UCTOPOB.
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oTpeduTENU
ANEKTPUYECKON IHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyanui nocieq0BaTeIbHOTO U
[apajjIeIbHOIO COEIMHEHUS IPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUYECKUX CETSAX.

Pemenne 3agau ¢ ucnonb3oBaHueM 3akoHa OMa
u hopmyi pacuéra IJIEKTPUIECKOro
CONPOTUBIICHUS MPU MOCJICTOBATEIHLHOM U
[1apajjIeIbHOM COEIMHEHUU IIPOBOJHUKOB.
Omnpenenenue padOThI INEKTPUUECKOTO TOKA,
MIPOTEKAIOILIETO YEPE3 PEZUCTOP.

OrnpeneneHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICTISIEMOUN Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKy OT HanmpsbKeHus Ha Heil. Onpenenenue
KII[ HarpeBarens.

Uccnenosanue npeodpazoBanus JHEPTUU

IIPU MMOJBEME TPY3a JJIEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIbHBIX TPHOOPOB.
OObsicHEeHUE TPUUUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLIUIIA IEUCTBHS IJIABKUX MPEIOXPAHUTEIICH.
Pemenune 3a1a4 ¢ HCnonb30BaHMEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuuTHBIC SIBJICHUS

ITocTosTHHBIE MarHUTEL.
BzaumoneiictBue
IMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe nojie.
MarauTHoe noie 3eMiIn

HcciaenoBanne MaroiuTHOIO B3aUMOACHCTBHUSA
IMOCTOSIHHBIX MarHuTOB.

N3ydenrne MarHuTHOTO OIS TOCTOSTHHBIX
MarHUTOB MPHU UX OOBEIUHEHUU U pa3JeiICHUN.
HccaenoBanue MariuTHOTO B3aUMOJICHCTBUS
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1 €r0 3HAYCHUE IS )KU3HU
Ha 3emie. OnbIT Ipcrena.
MaruuTHOE noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TEXHUKE. /[ericTBUE
MarHUTHOTO MOJIA

Ha MPOBOJIHUK C TOKOM.
DJIIEKTPOBUTATEIH
MOCTOSIHHOTO TOKa.
Hcnonw3oBanue
3JIEKTPOJBUTaTEEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TpaHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3yyeHre MarHuTHOTO MOl TOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUH U pa3/ICTICHUH.
[IpoBeneHue ONBITOB MO BU3YyaJIn3alluu MO
MOCTOSIHHBIX MarHUTOB.

W3ydyeHue siBJIeHUS HAMarHUYMBaHUS BEILIECTBA.
HccnenoBanne nelcTBUS AIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KaTYIIKU
C TOKOM M MAarHuTa OT CUJIbl U HAIIPaBJIEHUS TOKA
B KaTylIKeE.

AHaJIM3 CUTYyallui MPAKTHYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEUIIUHE).
HN3ydyenue nencTBrUs MAarHUTHOTO MOJISt

Ha MPOBOJHUK C TOKOM.

N3ydeHune nercTBus 3JIEKTPOIBUTATEIS.
M3mepenne KII/I anekTpoaBurarenbHOM
YCTaHOBKH.

PacniosnaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATENIECH

(TpaHCnopT, OBITOBBIE YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMAarHuTHas
WHTYKITAS

Omneiter ®apanes. SABnenne
3JIEKTPOMArHUTHOU
nHaykuuu. Ipasuio Jlenna.
DIIeKTpOoreHepaTop.

OTBITHI IO HCCIICAOBAaHHNIO ABJICHUA
BHeKTpOMaFHHTHOﬁ WHAYKIUHU: UCCIICTOBAHHC
W3MCHCHUM 3HAUCHUS U HaIIpaBJICHUA
HHAYKIOIHMOHHOI'O TOKaA
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CnocoObl osydeHus
AIEKTPUYECKON IHEPTHUU.
DJIEKTPOCTAHIINU

Ha BO300OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHU

Htoro mo pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O I[TPOI'PAMME
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9 KJIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHbIE BUIBI AESITEIBHOCTH 00YUarOIIUXCS
n/m pa3aesoB U TeM 4acoB

y4e0HOro mpeMeTa

Pa3znen 1. Mexannueckue siBJI€eHHUSA

1.1

MexaHnudeckoe
JIIBIOKEHUE U CIIOCOOBI
€ro OIMCaHUs

10

MexaHn4eckoe IBUKEHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
PSAMOJIMHENHOE JBUKCHHE.
HepaBHomepHoe
MPSAMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTbB TeJIa PH
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JBUKECHHE.
CBo0OoiHOE MaieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE IBUKEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparieHus. JIuneitnas u
yIJIOBasi CKOPOCTH.

AHanu3 1 00CyXJIeHUE pPa3IuYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHIKECHHS.

OO6cyxeHne rpaHul] IPUMEHUMOCTH MOJIEH
«MarepuaibHas TOUKay.

Onncanne MEXaHUYECKOTO IBHKCHUS
pa3nuYHBIMH criocobamu (ypaBHEHUE, TaOIHIIA,
rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYalllH, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUYKEHUS.

HaGmoenue MexaHu4eckoro JBUKEHHS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHHUE ITYTEN U TPAEKTOPHUI ABHKEHUS
OJTHOTO ¥ TOTO K€ TeJIa OTHOCUTEJIBHO PA3HBIX
TEJI OTCYETA.

Amnanu3 tekcra ["anunes 00 OTHOCUTENBHOCTH
JBUYKEHUS; BBIITOJIHEHHUE 3a1aHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenne CpeIHEN CKOPOCTH CKOIbKECHUS
OpycKa WM JIBH>KEHHS IIapUKa 110 HAKJIOHHON
IIJIOCKOCTH.

AHanmmu3 1 00CyXJIeHHEe CTIocO00B
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LlenTpOocTpEMUTENBHOE
YCKOPEHHE

npUOTMKEHHOTO ONPEIeSIEHNsI MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO
JBUKEHUSI (IIapuKa B AKUAKOCTH, MOJIEIH
AIEKTPUUECKOr0 aBTOMOOWIIA U T. II.).
Onpenenenue nMyTy, NPOUICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBUYKEHUS OT BPEMEHH.

O0cyx)aeHue BO3MOXXHBIX TPUHIUIIOB
JeCTBUS MPUOOPOB, U3MEPSAIOIINUX CKOPOCTD
(cnuoMeTpOoB).

Brruncnenve myT ¥ CKOpOCTH IIPH
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JABUKEHUU
Tena.

OnpeneneHue NpoORJEHHOrO MyTHU U YCKOPEHHUS
JBUYKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT O IPSIMOJIMHENHOTO
JNBUKEHUS TeJa OT BPEMEHH.

IIposepxa cunomeswi: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMHbIX Yuces, mo
COOMBEMCMEYIOUjUe NPOMENCYMKU 8peMeHU
0OUHAKOBYL.
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OnpeneneHne yCKOpeHus Tena

IIPU PABHOYCKOPEHHOM JBUKEHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue neprojia u 4acTOThI 00 paleHus
TeJa M0 OKPY>KHOCTH.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JIBU)KEHUS T€Ja IO OKPYKHOCTH.

Pemenne 3anay Ha onpeneneHue
KMHEMAaTHUYECKUX XaPAKTEPUCTHUK
MEXaHUYECKOT0 JABUKEHUS PA3TMUYHBIX BUJIOB.
PacnoznaBanve u mpuOMMKEHHOE OMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUUECKOTO ABUKECHUS
B IIPUPOJIC U TEXHUKE (HA MpUMEpax CBOOOTHO
NaJAoIINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U JIP.)

1.2

B3aumoericTBue Tei

20

IlepssbIii 3ak0H HproToHa.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HproToHa.
[IpuHOMO Cynepno3ulu
CHUJIL.

Cuina ynpyrocTtu. 3aKkoH
['yka. Cuna TpeHusi: cuiia
TPEHHUS CKOJIbXKEHUSI, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUS.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTECHUSI.

Hab6mronenue u 00CyKeHUE OIBITOB

C IBIDKEHUEM TeJia IPU YMEHBIIICHUH BITUSTHUS
JPYTUX T, MPEISITCTBYIONUX JBUKCHHIO.
Anamu3 tekcra ["anmunes ¢ onrcanueM
MBICTICHHOT'O YKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OOcyxIeHne BO3MOYKHOCTH BBITIOJTHCHHS
3aKOHA HHEPIIUHU B Pa3JIMIHBIX CHCTEMaX
OTCYETA.

Habmonenue u 00CcyX1eHne MEXaHHISCKUX
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Y ckopeHue cBOOOHOTO
najeHus. J[BuxeHue rmiaHeT
Bokpyr Connna. [lepBas
KOCMUYECKast CKOPOCTb.
HesecomocTs U neperpysku.
PaBHOBecHne MaTepruanbHOU
TOUKHU. AOCOIIOTHO TBEPIOE
teno. PaBHoBeCcHEe TBEPAOTO
TeJa C 3aKPETUIEHHON OChIO
BpaleHusi. MOMEHT CHUIIBL.
Lentp TsKECTH

SIBJICHUH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBH>KEHUM OTHOCUTEIBLHO
KaOuHeTa (QU3UKU.

JlencTBus C BEKTOpAMU CUJIL: BBITIOJIHEHUE
3aJlaHUH 10 CI0KEHUIO M BRIYUTAHUIO
BEKTOPOB.

Hab6mronenue u/vunu npoBeicHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHHUS
TeJla OT MPUJI0KEHHOW K HEMY CUJIbI U MACCHI
Teja.

Ananu3 1 oObsICHEHUE SIBJICHUN

C MCIOJIb30BAHMEM BTOPOTro 3aKoHa HeloTOHA.
Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM BTOPOTO
3aKkoHa Hpl0TOHA M MpaBuUjia CIOKEHUS CHJL.
Onpenenenne KECTKOCTU MPY>KUHBI.

AHaJu3 cuTyalui, B KOTOPhIX HaOII0dat0TCs
ynpyrue aedopmaiuu, 1 uX 00bsICHEHHE

C MCIOJIb30BaHUEM 3aKkoHa [ yka.

Pemenue 3amay ¢ MCIIOJIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIbKCHHUA OT CHUJIbI HOPMAJIBHOI'O 1aBJICHHUS.

OO6cyxeHne pe3yabTaToB UCCIIETOBAHNUA.
Omnpenenenue kK03h UIIMEHTA TPESHUS
CKOJIb)KCHHSI.

N3mepenue cuibl TpEeHUs MOKOSI.
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Pemrenue 3amay ¢ ucnosiab30BaHuEM (POPMYIIBI
JUIS1 CUJIbI TPEHUS CKOJIbKCHUSL.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO ACHCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO TIaJICHUSI.
OO0bsicCHEHUE HE3aBUCUMOCTU YCKOPEHHUS
CBOOOJIHOT'O MaJECHUs OT MaCcChl TeJa.

OueHKa BeJIMYMHBI CUJIbI TATOTECHHS,
JIEUCTBYIOILIIEN MEXIY ABYMS TEIaMHU

(mJ1s pa3HbBIX Macc).

AHalIU3 ABUKEHUS HEOECHBIX Tell

MO/ ICCTBUEM CHJIBI TATOTCHUS

(C UCTIOJIL30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIUHN).

Pemienne 3a1a4 ¢ UCMoNb30BaHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (POPMYJIBI

ISl pacu€Ta CHUJIbI TSAKECTH.

AHaJIN3 OPUTUHAIIBHOTO TEKCTA,
OMMCHIBAIOIIIECTO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BBINIOJHEHNE 3a]aHUI
0 TEKCTY (CMBICIIOBOE UTCHHE).

Habnronenue u o0CykKaeHuE OMbITOB

10 U3MEHEHUIO Beca Tela NpU YCKOPEHHOM
JBU>KCHUU.

AHanu3 ycJIOBHI BO3HUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemienue 3a1ay Ha onpenenieHUe Beca Tena

B Pa3JINYHbBIX YCIOBUSX.
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AHanu3 cui, IEMCTBYIONIUX Ha TEJIO,
IIOKOsIIEeeCs Ha OIope.
OrnpeneneHune NEHTpa TAKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXpaHEHHUS

10

Nmnynbc Tena. U3MeHeHue
uMmnyJibca. UMnynbc cumsl.
3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE
JBU)KCHUE.

Mexanunueckas padora u
MOIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPIUU U
pabotsl. [loTeHunansHas
DHEPIHs TENA, MOJHATOrO
HaJl TIOBEPXHOCTHIO 3EMIIH.
[ToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPIUM. 3aKOH COXpPaHEHUs
MEXaHUYECKOUN YHEPTUH

HabGmonenne u o0CcyXaeHHE OMBITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYIIbCa

IIPU B3aUMOJICIICTBUHU TeJl, 3aKOH COXPAHEHUS
UMITYJIbCA TIPH a0COMIOTHO YIPYTrOM H
HEYIPYroM B3aUMOJECHCTBUHU TEIL

AHanu3 CUTyaluid B OKPYXKaOIIEH KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCA.

Pacnio3naBanue siBJieHUS] PEAKTUBHOTO
JBUKCHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHue 3aK0Ha COXpaHEHUsI UMITYJIbCa
IJIs1 pacu€ra pe3ysibTaTOB B3aUMOJICUCTBUS TE
(Ha mpuMepax HEYIPYyTroro B3auMoOICUCTBUS,
YIIPYroro HEHTPAIbHOIO B3aUMOJICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOIBUKHO).

Pemenne 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

OmnpeneneHue pabOThI CUITBI YIIPYTOCTH

IIPY MOJBEME TPY3a C UCMOJIb30BAHUEM
HETOABMUKHOTO U MOJIBH>KHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenue noTeHIMaaIbHON SHEPTUU YIPYTo
nehOpMUPOBAHHOMN MPY>KUHBI.
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N3mepenne KUHETHYECKOW SJHEPTUHN TeNa

110 JUIMHE TOPMO3HOI'O ITYTH.
OKCNEepUMEHTAIBHOE CPAaBHEHUE U3MEHEHUS
IMOTEHIIMAJIbHOW U KUHETUYECKOW SHEPTUM TeNa
IIPU ABMYKEHUH IO HAKJIOHHOW IIOCKOCTH.
DKCHEepUMEHTaIbHAs TPOBEPKA 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIUU

py cBOOOHOM MaJIEHUN.

[IpuMenenune 3aKk0Ha COXpaHEHUs
MEXaHWYECKOW HEPTUHU JUIS pacyéra

MOTEHIIMAIBbHON U KUHETUYECKOW SHEPTHUM TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHAa
COXpPAaHCHHUA MEXaHNYECKOH OHCPIUuHU

Hrtor

0 TIO pa3aerny

40

Pasznen 2. Mexannueckue Ko

JIe0AHUA U BOJIHBI

2.1

Mexannueckue
KoJicOaHus

7

KomebarenpHO€e IBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKN
KoJIieOaHui: Iepuo/,
4acToTa, aMIUIUTY/a.
Maremarnueckui u
MPYKUHHBIN MasTHUKH.
[IpeBpatieHue 3HEpPrun
P KoJeOaTeIbHOM
JIBHYKEHUU.

3aryxaronue KoieOaHus.
BrinykeHHbIe Koye0aHusl.
Pe3onanc

HaGnronenue xoinebanuii moa JeHCTBUEM CHUIT
TSKECTU U YIIPYrOCTH U OOHApYKEHHE
NOJIO0HBIX KOJIEOAHUHN B OKPY’KAIOIIEM MUDE.
AHanu3 xonebaHuil rpy3a Ha HUTH U

Ha nipyxuHe. OnpeeseHne 9acToThl
KoJIe0aHNU MaTeMaTHIECKOTO U MPY>KUHHOTO
MasITHUKOB.

Hab6mronenne n o0bsICHEHHE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa
KOJIcOaHUH TTOABEIIEHHOTO K HUTH I'py3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOAHHI

I'py3a, IIOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

HabGmonenne u o0CcyXaeHHE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD IEpUoa
Kosie0aHU MPYKWHHOTO MassTHHKA OT MacChl
rpy3a 1 )KECTKOCTU IIPYKUHBI.

[IpumeHeHrne MaTeMaTHIeCKOTO U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJIEIICH JIJIsl ONTMCaHUs
KoJie0aHUN B OKPYKAIOIIEM MUDE.

Pemenne 3amay, CBI3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOThI (Tepuoaa) KojieOaHuit
H3mepenue yckoperusi c60600H020 nadeHus.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHndyecKrue BOIHBI.
CBolicTBa MEXaHUUYCCKUX
BOJH. [IpogonbHbie 1
rorepeyHbie BOJIHGBL. J{snHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHndecKrne BOJTHBI

B TBEPIIOM TEJE,
celiCMHMYECKHE BOIHBI.
3ByK. 'pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpaxeHune

3ByKa. IHpa3Byk u
YIBTPa3BYyK

OOHapyXeHHE ¥ aHAJIN3 BOJHOBBIX SIBICHUN
B OKpPY’KaloI[eM MUpE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIETIN) U
oOHapyKeHHEe aHAJIOTUYHBIX BUIOB BOJIH

B IIpUpPO/i€ (3BYK, BOJIHBI HA BOJE).
Briuucnenue 1auHbI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus 3ByKOBBIX BOJIH.
DKCnepUMEHTAIbHOE OTPEIeICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOAHUH.
Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCIIE, C UCITOJIb30BAaHUEM
MY3bIKaIbHBIX HHCTPYMEHTOB).

Hab6monenue v 00bsiCHEHUE SIBIICHUS
aKyCTHYECKOT0 PE30HAHCA.
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AHaJIN3 OPUTHHAIBHOTO TEKCTA, ITOCBAILIEHHOTO
UCIOJIb30BAaHUIO 3BYKa (WM yJIBTPa3BYKa)

B TEXHUKE (3XOJIOKaIUs, YIbTPa3BYK

B MEAMIIMHE U JIp.); BHITOJHEHHUE 3a/laHUui

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

Pa3znes 3. DjieKTPOMArHUTHOE MOJIe U 3JT€KTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMaraHuTHOE 6 DJIEKTPOMATrHUTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINX
noJie u DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOIO U MAarHUTHOTO
AJIEKTPOMArHUTHBIC CaoiicTBa IOJIEH.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM UYHUCIIE
BOJIH. Vcrionb30Banue C MOMOILbIO MOOMJIBHOTO TEJIE(POHA).
AIIEKTPOMAarHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DJIeKTpOMarHuTHas MpUpoJa | AHAJIM3 TEKCTOB, ONMUCHIBAIOLIUX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICIIOBOE UTEHUE).
Pacnio3snaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yuyeHne BOTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ nucnonap30BaHUEM QOPMYIT
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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Paznea 4. CBeToBbIC SIBJICHUSA

4.1 | 3aK0HEBI
pacnpoCcTpaHeHUs
CBETa

JlydeBas mozenb cBera.
Hcrounuku ceera.
[IpsamonnHenHOe
pacnpoCTpaHEHHUE CBETA.
3armenust ConHua u JIyHbI.
Otpaxxenue cBera. [1nockoe
3epKaJIo. 3aKOH OTPaKCHUS
CBETAa.

IIpenomienue cBera. 3aKoH
npesomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceera. Mcnonp3oBanue
MOJIHOTO BHYTPEHHETO
OTPaKEHHSI B ONITHYECKUX
CBETOBOJIaX

HabGmronenue onbITOB, IEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHENHOTO paclpoCTpaHeHUs
cBeTa (BO3HUKHOBEHUE TEHU U TIOJIYTEHU),

Y UX UHTEPOpPETALUS C UCIIOIb30BAHUEM
MOHSITUSI CBETOBOT'O JIyyYa.

OOBsiCHEHUE U MOJICTTUPOBAHNE COJTHEYHOTO U
JIYHHOT'O 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH yTila OTPasKEHUS
CBETOBOTO JIy4a OT yrja MaJeHusl.

N3ydenue cBOMCTB N300pa)KeHUs B IIIOCKOM
3epKaJie.

Hab6nronenue u 00bsicHEHUE ONBITOB

M0 TOJYYEHUIO U300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u
00BSICHEHUE OMBITOB IO MPEJIOMJICHUIO CBETA
Ha TPAHUIE PA3TUYHBIX CPEM, B TOM YHUCIIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
Hccnenosanue 3aBUCMMOCTH yIiia
MPEJIOMJICHHSI OT yrjia MaJieHusi CBETOBOIO Jiy4ya
Ha TPAHUIIE «BO31YX—CTEKIIO».
PacnioznaBanue siBICHUN OTpakKeHUS U
MPEJIOMJICHHS CBETA B MTOBCEIHEBHOM JKU3HHU.
AHaln3 1 00BICHEHUE SBJICHUS] ONITUYECKOTO
MHUpaxa.

Pemrenue 3ama4 ¢ MCHOIb30BAaHUEM 3aKOHOB
OTPaKEHHUSI U TIPEJIOMIICHHSI CBETA
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4.2 | JIuH3BI U ONITHYECKHE 6 JIunza. Xon nyueit B iunH3e. | [lonydyeHnue n3o0pa>keHHl C TOMOIIbIO
npubopsI OnTuyeckas cucrema coOuparolel 1 pacceuBaroIel JTUH3.
¢doroanmnapata, Mukpockomna | OnpenesneHue GOKYCHOrO pacCTOSHUS U
u teneckona. ['ma3 kak ONTUYECKON CHUJIBI COOMPAIOIIEH JIMH3BI.
ONTUYECKasA CUCTEMA. AHaJIM3 yCTPONCTBA U IPUHLUIIA IEUCTBUSA
brnuzopykocth u HEKOTOPBIX ONTHYECKUX NPUOOPOB:
JaTbHO30PKOCTh doToannapara, MUKPOCKOIIA, TEJIECKOMA.
N3yuenue monenu riia3a Kak ONTUYECKON
CUCTEMbI. AHAIIU3 SIBJIEHUN OJIM30PYKOCTH
U JAJIbHO30PKOCTH, IPUHIUIIA JEHCTBUS
OYKOB
4.3 | Paznoxenue Genoro 3 Paznoxxenne Genoro ceera HabGnronenue pazioxxenus 6e1oro cera
CBETA B CIIEKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTD.
CroxeHue CreKTpaJIbHbIX HaGmonenrie 1 00bsICHEHUE OIBITOB
uBeToB. Jlucnepcus ceera 0 MOJTYYEHUIO O€I0ro CBETa MPH CIOKEHUU
CBETa PAa3HBIX L[BETOB.
[IpoBenenune u 0ObICHEHUE OIBITOB
110 BOCHPUSITHUIO IIBETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 IIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Paznen 5. KBanToBbIC IBJICHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u OO6cyxnenue 1enu onbiToB Pesepdopaa

IIOIJIOIICHHUE CBETA
aTOMOM

IJIaHETapHask MOJENb aTOMa.
Mogens atoma bopa.
Hcnyckanue u normiomeHue

ITIO UCCIICAOBAHHUIO aTOMOB, BBIIBUXKCHHC
THUIIOTE3 O BO3MOKHBIX PE3YyJIbTaTaX OIIBITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHU:A
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cBeTa aToMOM. KBaHTHI.
JIuHenyaTele ClIEKTPhI

aToMoOB, (OPMYJIMPOBAHUE BHIBOJIOB

Y3 PE3YJIbTATOB OIBITOB.

OO6cyxkaeHue MpoOTUBOPEUNiA IITaHETAPHON
MOJIEJIM aTOMa U OCHOBAHUM JJISI TUIIOTE3bI
bopa o crairimoHapHbeIX OpOUTaX 3JIEKTPOHOB.
Habro1eH1e CruIoNIHbIX U IMHEHYaThIX
CIIEKTPOB HU3JIYyYEHHUS PA3JIUYHBIX BEILIECTB.
OObsicHEeHUE JIMHEMYAThIX CIIEKTPOB U3JTyUEHUS

5.2

CtpoeHue aTOMHOTO
aqpa

PannoaktuBHOCTB. Anbda-,
OeTa- U raMMa-u3JydeHUSI.
CtpoeHne aTOMHOr O s/ipa.
Hyxnonnas moaens
aToMHOro sigpa. M3otomnsl.
PagnoakTuBHBIE
npeBpaunienus. [lepuon
roJjypacraga aTOMHBIX SIAEP

OO6cyx)aeHue BO3MOXKHBIX THUIIOTE3 O MOJIETISX
CTPOCHHUS Sapa.

Onpenenenune coctasa sep MO 33 JTaHHBIM
MacCOBBIM U 3apsAJI0BBIM YUCIIAM H

10 MOJIOKEHUIO B IEPUOJINYECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U €ro
MIOJIO’KEHHUSI B IEPUOAMYECKON CHCTEME

P 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL] IO TOTOBBIM
dbotorpadusim.

OO6HapyxeHue 1 U3MEpPEHUE PaTualiOHHOTO
¢doHa ¢ MOMOIIIBIO JO3UMETPA, OLIEHKA €0
WHTEHCUBHOCTH.

Anam3 OHOJIOrHYeCKUX U3MCHCHHH,
MPOUCXOIALIUX MOJ ACHCTBUEM
PaZMOAKTUBHBIX U3JTYYECHHM.

Hcnons30BaHne palMOAKTUBHBIX W3JIYyYE€HHM
B MEJIMIMHE
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5.3 | SnepHble peakuuu 7 Snepnsbie peakiuu. 3akoHbl | Pemienue 3amay ¢ MCMONb30BaHUEM 3aKOHOB
COXpaHEHHUs 3aps0BOr0 U COXPaHEHHMs MaCCOBBIX U 3apsA0BbIX YHACEI
MacCcOBOIr'0 YHCE. DHEPIUsl | Ha ONPEJEICHUE PE3YyJIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX s1ep. CBsA3b | peakUnii; aHAJIU3 BO3MOKHOCTH WJIN
MaccChl M SHEpruu. Peakunm | HEBO3MOYKHOCTH SIIEPHOM PEAKILIMH.
CUHTE3a U JICJICHUS SAED. OneHka SHEpPruu CBA3M SAI€p C UCIIOIB30BAHUEM
Nctounuku sneprun ConHia | GopMyibl DUHIITEIHA.
1 3BE31. SnepHas OO0cyx1eHne NepcueKTUB UCIIOIb30BAHUS
sHepreTuka. /lencreus YIIPaBJIIEMOIO TEPMOSAAEPHOIO CUHTE3A.
paZIMOaKTUBHBIX U3NydeHU | OOCYXJAEHUE NPEUMYILECTB U 3KOJIOTMYECKHUX
Ha YKUBbIC OPTraHU3MBbI po0JieM, CBSI3aHHBIX C SEPHON YHEPTeTUKOM
Hroro no pazneny 17

IHoBTOpHUTEILHO-0000IAO NI MOTYJIb

IToBTOpEHME U
o0o01ieHne
coJiepKaHus Kypca
busukn 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHrEe TTPEIMETHOTO
COZICpKaHMsI M OTIBITa
JeSITeTbHOCTH,
PUOOPETEHHOTO

IIPU W3YYEHUHU BCETO Kypca
(U3MK1 OCHOBHOT'O OOIIETO
o0pa3oBaHUSI.

[loaroToBKa K OCHOBHOMY
rOCYJIapCTBEHHOMY
9K3aMEHY 10 (PU3UKE

JUTsT O0yYarouxcs,
BBIOPABIIUX ATOT y4EOHBIM
npeaMeT

BrimonHenue yaeOHBIX 3a1aHUH, TPEO yIOIIHX
JIEMOHCTPAIMK KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTyYEeHHBIX 3HAaHUH

JUJIS1 HAYYHOT'O OOBACHEHUS (PU3NUECKUX
SIBJICHUM B OKPYKaIOIIEeW NPUPOJE,

B IIOBCEIHCBHOM *KU3HHU U BBISBIICHHS
(bU3HUECKUX OCHOB Psi/ia COBPEMEHHBIX
TEXHOJIOTH;

— NMPUMEHEHHUS OCBOCHHBIX
AKCTIIEPUMEHTATIBHBIX YMECHHI

JUISL UCCIICIOBaHUS (DPU3HYECKUX SBIICHHM,
B TOM YHCJI€ JJISI TIPOBEPKH THIIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a/1a4, B TOM YHCIIE
MIPEINOIAraoMX UCIIOIb30BaHNe HU3MUECKUX
MOZEJIE 1 OCHOBAHHBIX HA COAEPKAHUU
Pa3IMYHBIX Pa3AeiioB Kypca (PU3UKHU.
BrinmonHenue u 3amnuTa rpynmnoBbIX WA
WHIMBUTyaTbHBIX TPOEKTOB, CBA3AHHBIX

C coJiep’kaHueM Kypca pu3uku

Hroro o pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB 110 I[TPO'PAMME
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