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@enepanpHas padbouast mporpamma 1o ydyeoOHomy npenmMery «Pusnka» (06a30BbIi
ypoBeHb) (mpeameTHass o00nacTb «EcTecTBeHHO-Hay4dHble NIpPEaMEThI») (najee
COOTBETCTBEHHO — MpOrpaMma 1o pu3uke, Pu3nka) BKIIOYAET NOSICHUTEIbHYIO 3aIHUCKY,
CoJiep’)KaHue OOy4YEHHUs, TUIAHUPYEMbIE€ pe3yJIbTaThl OCBOEHUS MPOrpaMMbl MO (PU3HMKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs COCTABJICHA
Ha OCHOBE IOJIOKEHMH U TpeOOBaHHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTeabHON Mporpammsl, mnpeactaBieHHbIX B PT'OC 00O, a takxke
¢ yu€ToM (enepaibHOi pabouelt mporpaMmsbl Bocriutanus 1 KoHienimu npenogaBaHus
yueOHoro npeamMera «Duzukay.

Copepxanue nmnporpamMMmbl 1o (u3uke HampaBieHO Ha (HOpMHUpOBaHUE
€CTECTBEHHO-HaYYHOU I'PaMOTHOCTH OOYYaIOLIMXCS U OPraHU3alui0 U3ydeHUsl (PU3UKU
Ha JEeSATENIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXHOCTHU
yueOHOoro mpeamera B peammsanuu TpedboBanuin ®I'OC OOO k miIaHWpPYyEeMBIM
JMYHOCTHBIM M METalpEeIMETHBIM pe3ylbTaTaM OOYJYEeHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3W €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOI'O OOLIETrO
oOpa3zoBaHusI.

[IporpamMa 1o ¢u3MKe ycTaHABIMBAECT paclpeliejieHue Y4eOHOro marepuaia
no rojgaMm oOydeHus (MO KjaccaM), MOpejaracT MPUMEPHYIO IOCIEeI0BaTEIbHOCTh
U3YyUCHHUs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACP)KAHUA U ydéTe
BO3PACTHBIX OCOOEHHOCTEN 00yYaroluxcsl.

[Iporpamma no ¢usuke paspadoTaHa C LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIH
YUUTEIIO B CO3[JaHUH paboyeil MporpaMMbl 10 y4eOHOMY MPEIMETY.

Ouzuka SBIIETCSA CHCTEMOOOPA3YIOUIUM [JIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SBJICHUA,
U3ydaeMbIX XUMUEH, Ouonoruei, acTpoHoMHuend U ¢u3ndeckoil reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpA, NPEIOCTABISIET HaubOojee sCHbIC
o0Opa3ipl NPUMEHEHUS HAaydHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opna w3 IIaBHBIX 3a1ad  (U3MUECKOro oOpa3oBaHUsl B CTPYKType OOIIEro
00pa3oBaHus COCTOUT B POPMUPOBAHUH €CTECTBEHHO-HAYIHOIN IPaMOTHOCTH U HHTEpeca
K HayKe€ y 00 y4aroIMXcs.

N3ydyenue ¢usmku Ha 0a30BOM YPOBHE MIPEIIOJAraeT OBIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSICHATH SIBJICHMUS,

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTHU HayYHOT'O MCCIIEI0BAaHUS;

UHTEPIPETUPOBATh  JaHHbIE U  HUCIOJb30BaTh HAy4yHbIE  JIOKA3aTEJIbCTBA
JUIS TIOJTy4€HUS BEIBOJIOBY.
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Lenu uzydyeHus: GU3MKM Ha YpPOBHE OCHOBHOI'O OOIIET0 0Opa30oBaHUs OMPEIEIICHbI
B Konmenmuu mnpenogaBanus ydeOHOro mpeamera «dusnka» B 00pa3oBaTelbHBIX
OpraHU3aLusaX Poccuiickon denepanuu, peanu3yronmx OCHOBHBIE
o0mieo0pa3zoBaTeibHble  MPOTpaMMbl,  yTBepkAEHHOW  pemieHueMm  Koseruu
MunuctepctBa npocerieHus Poccuiickoit denepanun (mpoTokoi ot 3 aekadbps 2019 r.
No TTIK-4BH).

Henn n3yuenust Gpu3uKu:

NpUOOPETEHUE WHTEpeca M CTPEMJICHHS OOYyYalolmUXCsl K HAYYHOMY HM3y4EHUIO
MIPUPOJIBI, Pa3BUTHE WX HHTEIDICKTYAIBHBIX M TBOPUYCCKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHUNH O HAYYHOM METOAC TO3HAaHUS © (POpPMUPOBAHUE
WCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3y4EHHUS OCHOB
CTPOEHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TIPEACTABICHUA O poiu (U3UKKA I Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUI O BO3MOXHBIX cepax Oyayiied npodeccuoHaIbHON
NeSTEeNbHOCTH, CBA3aHHOW ¢ (DU3MKOM, MOJrOTOBKA K JalIbHEWIIeMy OOYYEHHIO B 3TOM
HaIPaBJICHHH.

JlocTikeHre 3TUX 1eJiel MmporpamMmbl 1o (U3HKe Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONINX 3a1a4:

MPUOOPETCHNE 3HAHWN O JHCKPETHOM CTPOCHHWH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JICKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUM ONUChIBaTh W OOBSICHATH (PU3NUECKUE  SBICHUS
C MCTIOJIb30BaHUEM TOJTYYEHHBIX 3HAHU;

OCBOCHHE METOOB PEIICHUS IMPOCTEHITNX PaCUETHBIX 3a7a4 C MCIOJIb30BAHHEM
bu3nUecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMM HAOMIOIaTh TPUPOAHBIC SBJICHHUS U BBITIOJHATH OIBITHI,
nabopaTtopHbie pabOThl M JKCIEPUMEHTAIbHBIE HCCIEAOBAHHUS C HCIOJIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PadOTHI ¢ MH(popMaUel PU3NIECKOTO COAEPKaHUs, BKIIOUAs
uHOpPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHHMSX (PU3UKH, aHalM3 M KPUTHUYECKOE
olleHMBaHUe UHGOPMALINH;

3HAKOMCTBO €O cdepamu NpoPeCCHOHAILHON JCATEIBHOCTH, CBSI3aHHBIMU
¢ (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3nuecKol HayKHu.

Ha wu3yuenne ¢Qusuku (06a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEAENIO),
B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Heneno).

[Ipennaraemsiii B mporpamme mo Gu3HnKe nepedeHb JJ1abopaTopHBIX padOT U OIBITOB
HOCHT PEKOMEHAATENBbHBI  XapakTep, VYYHMTENdb JellaeT BBIOOp IPOBEICHUS
7a0opaTopHBIX pPabOT W  OMNBITOB C YYETOM WHAMBUAYAIBLHBIX OCOOCHHOCTEH
OOy4JarIIMXCsA, CIUCKA SKCIEPUMEHTAIBHBIX 3aJaHWil, NpeJiaraéMblX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOT'0 AK3aMeHa Mo (PHU3uKe.
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COJEPXXAHUE OBYYEHUA

7 KIIACC
Pazgen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAKOIIEro Mupa
Odusuka — Hayka O mnpupone. SBieHus npuponsl. DuUznyuecKHUe SBICHHUS:

MEXaHUYECKUE, TEIUIOBbIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®duznueckre BenuuuHbl. M3mepenne pusndyeckux BennuuH. Ouzndeckue npudopsl.
[TorpemHOCTh M3MEpeHN MexIyHapoaHast CUCTEMA €AUHULI.

Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE HAYKHM  M3Yy4alOT  MPUPO.Y.
EcTtecTBeHHO-Hay4YHBI METO/1 MIO3HAHMS: HAOIIOIeHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBIJIBIYKEHUE TUTIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BbICHEHUE HAOII0AaeMOT0
sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C TOMOIIbIO MOJEIIEH.

Jlemoncmpayuu
MexaHnuyeckue, TeIOBbIE, JICKTPUUECKNE, MArHUTHBIE, CBETOBBIC SIBJICHHUSL.
dusnueckre MpruOOPHI U MPOIEAYPA MPSIMBIX H3MEPEHHUN aHATOTOBBIM U IIU(PPOBBIM
IpUOOpPOM.

Jlabopamophvie pabomwi u onwvimol

OmnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIHLHOTO Mpudopa.

N3mepenue paccTosHAMN.

N3mepenne 06bEMa )KUIKOCTH U TBEPIOTO TEa.

Omnpenenenue pasMepoB MaJbIX Tell.

N3mepenne TeMmepaTypbl TIPH TIOMOIIM KHUAKOCTHOTO TepMOMETpa M JaT4HKa
TEMIIEPaTypHI.

[IpoBenenne mcciaenoBaHus MO MPOBEPKE THUIIOTE3BI: TALHOCTH MOJETA IIapuKa,
MYIIEHHOT0 TOPU30HTAIILHO, TEM OO0JIbIIIe, UeM OOJbIIe BBICOTA MTyCKa.

Pa3znen 2. [lepBoHavaibHbIE CBEIeHUS O CTPOEHUHU BellleCTBA

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, TOKa3bIBAIOIINE
JVCKPETHOE CTPOEHUE BEILIECTBA.

JIBrxenue yactull BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YACTHUL] C TEMIIEPATYPOH.
bpoynoBckoe nBwxkenue, aud¢ysus. BzaumoneicTBue yacTuil BEIECTBA: MPUTHKEHUE
Y OTTAJIKWUBAHUE.

ArperaTHple COCTOSIHUSI BEILECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpucTaIUIMUEeCcKUX) Tell. B3auMOCBsSI3p MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M HMX aTOMHO-MOJEKYJSPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jlemoncmpayuu

Hab6mronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HabGmronenune sBiieHUid, OOBSCHSAIOMIMXCS TNPUTHKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTRA.
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Jlabopamopuvie pabomvbl u onvimol
OrneHka quaMeTpa aToMa METOJIOM PsiIoB (C UcTob30BaHueM GoTtorpaduii).
OnbITHI 110 HAOJIOIEHUIO TETIOBOT'O PACIITMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBH:KeHHe U B3aUMOAeiicTBHE TeJl

Mexanuyeckoe JBH)XeHHE. PaBHOMepHOE M HepaBHOMEpHOE JIBMKEHHE. CKOPOCTb.
CpenHsisg CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUHU. Pacy€T myTu ¥ BpeMEHHU JIBUKCHMUSI.

SBnenne nHepuuu. 3aKoH HHEpLUKMHU. B3auMoieiicTBUE T KaK MPUYNHA U3MEHCHUS
CKOpOCTH ABMXKEHMs Tell. Macca Kak Mepa MHEpTHOCTM Tena. [LIoTHOCTH BeuiecTna.
CBs13b TJIOTHOCTH € KOJTMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIlleCTBA.

Cuna Kak XapakTepuCTHKA B3auMojiecTBus Tenl. Cuiia ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO0 AUHAMOMETpA. SIBlIeHHE TATOTEHUS U cuiia TsxecTu. Cuna
TSXKECTH Ha JIpyrux miaHetax. Bec tena. Hesecomocts. CrioskeHue CHII, HAIIPABICHHBIX
no onHOM npsmoil. PaBHoxeilicTByromas cwi. Cuna TpeHus. TpeHue CKOIbXEHUS H
TpEHUE MOKOoA. TpeHne B NPUPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MmexaHn4ecKkoro JBMXKEHUS Tea.
N3mepenue CKopoCcTH MPSAMOIMHENHOIO IBUKEHUS.
HaGmronenue siBieHs] THEPIIUH.
Habnronenne n3MeHeHrs: CKOPOCTH MPU B3aUMOJIEHCTBUM TEJ.
CpaBHEHME MAcC IO B3aUMO/JIEVCTBUIO TEJL.
CroxxeHue cui, HalpaBJIEHHBIX 0 OAHOW MPSAMOM.

Jlabopamopmvie pabomwi u onwvimol

OrnpesienieHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUS (IIapyKa B KUIKOCTH, MOIEIH
AIEKTPUUECKOTO0 aBTOMOOWIIS U TaK JIajiee).

OmnpeneneHue CpeaHEN CKOPOCTU CKOJBKEHUS OpyCcKa W IIapyKa M0 HAKJIIOHHON
MJIOCKOCTH.

OnpeneneHue IOTHOCTH TBEPIOTO TeA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb PacTsDKeHUS (fedopMaliiii) mpy>KHUHbI
OT MPUIIOKEHHOU CHIIBI.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT BEcCa Teja
U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

JaBnenue. CriocoObl YMEHBIIIEHUS W yBEIWMYEHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJIEHUS Ta3a OT 00bEMa, Temrieparypsl. [lepenada naBiaeHus TBEPABIMU
TeJaMH, >KMIKOCTIMH U ra3zamu. 3akoH Ilackamsg. IIHmeBMaTmueckue MaIlIMHBI.
3aBUCUMOCTh JABJICHUSA JKUAKOCTH OT TiyOuHbl. ['mapocraruueckuil mapajokc.
CooOmmaromuecst cocysl. ['uapaBmnyeckue MEXaHU3MBbl.

AtMochepa 3emsmm u armocdepHoe AaBieHHWe. [IpUUMHBI CyIECTBOBAHUS
Bo3aymHONW ob6omouku 3emum. OmnbiTr  Toppuuennmu. W3mepenne armocdepHOTO

6
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JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO [JaBJIEHHS OT BBICOTHI HAJ YPOBHEM MOpSL.
[Tpubops! 11 U3MepeHus: aTMoc(hepHOro JaBJICHUS.

JlelicTBUE JKMAKOCTHM M Ta3a Ha NOTPYKEHHOE B HUX TeJO. BulTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenava naBneHHs KUIKOCTHIO U Ta30M.

CooOmaromuecs: COCy/Ibl.

I'mapaBnuueckuii mpecc.

[IposiBnenue nericTBUst aTMOCHEPHOTO TaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIECH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTU Tela U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM JKMJAKOCTH.

VYcioBue IUIaBaHUS TeEN: IUIABAaHUE WM TIOTPYKEHHE TeJl B 3aBUCHUMOCTHU
OT COOTHOIIICHUA MJIOTHOCTEH TeJa U )KUAKOCTH.

Jlabopamopuvie pabomuel u onvimol

HccnenoBanue 3aBUCHMOCTM Beca Tela B BOAE OT 00bEMA NOTPYXKEHHOU
B KAJIKOCTb 4aCTH Tea.

OnpeneneHne BBITAIKMBAKOMIEH CUIIbL, JCHCTBYIOIIEW HA TEJIO, IOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHIIBI, JCHUCTBYIOLIEW Ha TEJO
B JKUJIKOCTH, OT MAcChl T€JIa.

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B )KUAKOCTH, OT 00bEMA MOTPY>KEHHOM B JKUJIKOCTh YACTH TE€NA U OT IJIOTHOCTH
KUJIKOCTH.

KoncTtpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIPEAECIEHUE €€
Ipy30MOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTH. JHeprus

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pbIyar, 0J0K, HAKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHS
poryara. [IpuMmeHeHue mpaBuia paBHOBECHUs pbluara K OJIOKY. «30JI0TOE IMPaBHIIO»
mexanuku. KI1/] mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexannyeckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaienue
OJTHOT'O BH/1a MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXPaHEHU S SDHEPTUU B MEXaHUKE.

Jlemoncmpayuu
ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimsi

Onpenerenue pabOTHl CWIIBI TPEHUS TPU PABHOMEPHOM JIBHKCHHH Tejia
10 TOPU3OHTAILHON MTOBEPXHOCTH.

HccnenoBanne ycioBUM paBHOBECHS pbhlyara.
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M3mepenne KII/] HakTIOHHOM MJIOCKOCTH.
N3yuenune 3ak0Ha COXpAHEHUS] MEXaHUYECKOU YHEPTIUU.

8 KUIIACC

Pa3nen 6. TenjioBbie siBJIeHUS

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OTNBITHI, HOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenun  TBEpHOro, JKUAKOTO U  Ta3000pa3HOTO COCTOSTHUM  BEIIECTBA.
Kpucrannuyeckue u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta3oB, >KUJIKOCTEH U
TBEPBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETHYECKOW Teopur. CMauuBaHue
Y KalWJUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBUKCHUSI YaCTHII.
Bayrpennsis sHeprus. CriocoObl M3MEHEHHMSI BHYTPEHHEHW SHEPTUM: Terionepenada u
coBepiieHHe paboThl. Buasl Temionepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
W3JIyYCHHUE.

KomnaecTBo TemnoThl. YenbHas TEINIOEMKOCTh BellecTBa. TemIooOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [InaBieHwe W oTBepjeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenabHas Terora ImaieHus. I[lapooOpazoBanue u
koHneHcanusi. Hcmapenue. Kumenue. VYjenbHas TemioTa MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTro J1aBICHUS.

BrnaxunocTts Bo3yxa.

DHeprus TOIIMBa. Y JIeJibHas TEIIOTa CTOPaHMUSL.

[Tpunumnel padoTel TemnoBeix apurareneit KIIJ[ TenmoBoro nsurarens. TemnaoBsie
JIBUTATENM U 3alUTa OKPYKAOLIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAIIECHUS SHEPTUHU B TEIIOBBIX IIpolieccax.

Jlemoncmpayuu
Hab6mronenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
Habmronenue siBjeHU cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacumpeHust Tel.
N3meHeHnue naBjieHUsT raza MNpd HU3MEHEHMHM O00bEMAa W HarpeBaHUM WIH
OXJIAXKICHUU.
[TpaBuna usmepeHus TemrepaTypsbl.
Bu el Termonepenaumn.
OxJaxkieHue npu COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHnH padOThI BHEITHUMU CHUITAMH.
CpaBHEHME TEIIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
HabGnronenue xumenus.
Habronenune mocTostHCTBA TeMIIepaTyphl MPH TTABICHHH.
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Moienu TeI0BBIX ABUTaTEIEH.

Jlabopamophvie pabomwi u onwvimol

OnpITHI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

OnpIThl IO HAOMIOCHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH U TBEPIBIX
TeIl.

Omnpenenenue 1aBieHUs BO3Ayxa B OalJIOHE HIIPULIA.

OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXK/ICHHUS.

[IpoBepka rumoTe3bl JUHEHMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TeMIepaTyphbl.

HaGmronenne naMeHeHus: BHyTpEHHEW SHEpruu Teja B pe3ysbTare Terionepeaadn
Y pabOThl BHELTHUX CHJL.

HccnenoBanue siBIEHHS TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOW WU ropsyen
BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM MpH TEIIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIWIIUHIPOM.

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

HccenenoBanue nponecca UcapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Ornpenenenue yeIbHON TEIUIOTHI TUIABIEHUS JIb/A.

Paznen 7. diaekrpuueckre ¥ MATHUTHBIE SIBJICHUS

OnekTpuzanus Ten. J[Ba popa d3JEeKTpUUECKUX 3apsjaoB. Bi3auMmopelicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCMMOCTD CHJTbI B3aUMOICHCTBUS 3apsKEHHBIX Tl
OT BEJIMUUHBI 3apsII0B U PACCTOSHUS MEK]y TEJIaMu ).

Jnektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mnosd.  [IpuHiun
CYTEPIIO3UIIMHU YIIEKTPUUECKHUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »saexkTpudyeckux 3apsaoB. DJIEMEHTApHBINM SJIEKTPUUECKUM  3aps.
Crpoenne aroma. [IpOBOIHUKM M JUAJIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsiaa.

DJIEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS SIIEKTPUUECKOTro ToKa. MIcTOuHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUA DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUM TOK B KHUJIKOCTSIX U raszax.

DnekTpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspkeHue. COolpoTUBICHUE
MPOBOJAHUKA. Y ACIbHOE COINPOTHUBICHUE BellecTBa. 3akoH Oma il ydacTKa ILIEMHu.
[TocnenoBarenpbHOE U MapauIeIbHOE COCTMHEHUE ITPOBOJHUKOB.

PaboTa 1 MOIITHOCTB 3JIEKTpUUECKOro ToKa. 3aKkoH J[koynsa—JIeHa. DnekTpudeckue
LEMU U TOTPEOUTEH IEKTPUIECKON dHEepruu B ObITy. KOopoTkoe 3amMbIKaHUeE.

ITocTossHHBIE MarHuThl. B3anMOIEHCTBUE IOCTOSHHBIX MArHUTOB. MarHuTHOE
nosje. MaruuTHoe noje 3eMJIM U €ro 3Ha4yeHHe JJIsl AKU3HU Ha 3emie. OneIT Dpcrena.
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MarauTHoe 1oJie AJEKTPUYECKOro Toka. [IpuMeHEeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JleiicTBUE MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEINIb MMOCTOSHHOTO
ToKa. Hcmonp3oBaHue DNEKTPOABUTATENEH B  TEXHUYECKHMX  YCTPOMCTBAX U
Ha TPAHCIOPTE.

Onbiter Dapanes. SBneHune >1EKTpOMAarHUTHOM WHAYKUMHU. [IpaBuiio JleHma.
OnekrporeHeparop. CrnocoObl MOMY4eHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIINHU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpHr3aIus TeJ.
JIBa poia 3JIEKTPUUECKUX 3apsI0B U B3AMMOJICMCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U JENUCTBHE DJIEKTPOCKOIIA.
DJIEKTpOCTATUYECKAsT UHAYKIIHUSI.
3aKOH COXpaHEHUS YJICKTPUUECKUX 3apsiaoB.
[IpOBOTHUKM U TUDJIEKTPUKH.
MoenvpoBaHue CUJIOBBIX JJUHHUH 3JIEKTPUUYECKOTO OIS,
HCTOYHUKH TTIOCTOSSHHOT'O TOKA.
JIelicTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
["a30BbIii pa3ps.
H3Mepenne Cuiibl TOKa aMIIepMETPOM.
N3Mepenne 3eKTpuIeCKOro HarpsKEHUST BOJIbTMETPOM.
Peocrar u Mmarazus conpoTHBIICHUM.
BzaumojeiicTBue MOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH Pa3eIeHuUs TTOJKOCOB MarHuTa.
MoaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MaruutHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE€ MAarHUTHOTO TTOJISl HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEIIb MOCTOSIHHOTO TOKA.
UccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON WHTYKIIUU.
Onbitel Dapajes.
3aBHCUMOCTh HaIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwi u onwvimol
OnbITHI 110 HAOTIOIEHUIO YJIEKTPU3ALUU T MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanne neicTBUS SICKTPUUECKOTO TIOJIST HA TPOBOJHUKH M TUDJICKTPHUKH.
COopka u npoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSSHHOTO TOKaA.
N3mepenune u peryinupoBaHUe CUJIBI TOKA.
N3mepeHre n peryinupoBaHre HAMIPSHKCHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO  Yepe3  PEe3UucTop,
OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

10
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OnbITel, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh JJIEKTPUYECKOIO COMPOTUBIICHHS
IPOBOJAHUKA OT €r0 JAJIUHBI, IUIOMIAAH ITOIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSXKEHUW MPHU MOCIEI0BATEILHOM COEAUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npasuia st CUIIbI TOKA MPU MAPATUIETbHOM COEAUHEHUN PE3UCTOPOB.

Onpenenenue padbOTHI AIEKTPUIECKOr0 TOKA, UAYIIETO Yepe3 Pe3UCTOp.

Onpenenenne MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOUN Ha PE3UCTOPE.

UccnenoBanne  3aBUCMMOCTM  CWJIbl  TOKa, MAYLNIErO 4Yepe3  JIAMIIOUKY,
OT HAIPSDKECHUS HA HEW.

Onpenenenune KIIJ[ narpeBarernsi.

HccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3ydeHue MarHMTHOTO TOJISI TMOCTOSHHBIX MAarHUTOB MPH HMX OOBEIUHEHUH U
pa3lieJICHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JIEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUSL KaTYIIKH
C TOKOM M MAarHuTa OT CUJIbl TOKA U HAIIPABIICHUS TOKA B KATYIIKE.

N3ydenne nercTBrs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u nzydueHue padoThl JJIEKTPOABUTATEINS.

N3mepenue KIIJI 3nekTpoBUTraTeIbHOM YCTaHOBKHU.

OMNBITHI IO UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHIIYKIIMU: HCCIIEIOBAHUE
VM3MEHEHUN 3HAUYEHUs U HAIIPABJICHUS UHAYKIIMOHHOI'O TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue iBJI€eHHUSA

Mexanuyeckoe  JBWxkeHHe. MarepuanbHas — Touka. CucTteMa — OTCYETa.
OTHOCUTENBHOCTh ~ MEXAHWUYECKOI'O  JBWKEHHUS. PaBHOMEpHOE  MPSIMOJIMHENHOE
IBKeHue. HepaBHOMepHOE MpsAMOIMHENWHOE ABH>KeHUE. CpenHsss M MIHOBEHHAs
CKOPOCTb TEJIA P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMolinHelHoe ABukeHue. CB0oOOIHOE TajieHuE.
OmnbiTel ["anunes.

PaBHOMepHOE fABMWXEeHHE TIO0 OKpyxHocTu. llepuog u dactora oOpaiieHus.
JIuHeiHas u yriaoBasi CKOpOCTU. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akoH Herorona. Tperuit 3akoH Hprorona.
[IpyuHIMII CyIIepIIO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: CWiIa TPEHUS CKOJIBXKEHUS, CHJia
TPEHUS MOKOSI, IPYTUe BUAbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJIEHUsI.
JBmxkenue maner Bokpyr ComnHua. IlepBasg xocmmueckas ckopocTs. HeBecomocTs n
MEPETPY3KHU.

11
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PaBHoBecue wmatepuanbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTrO TeJa C 3aKPEIUIEHHON OChIO BpallleHus. MoMeHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Tema. M3menenume wummynbca. MMmynsc cuibl. 3aKOH COXpPaHEHHS
UMITyJIbCa. PEaKTUBHOE NBHKECHUE.

Mexanudeckasi paboTa U MOLIHOCTb. PaboTa cuil TSHKECTH, YIPYrOCTH, TPEHUS.
Cas13b 3Hepruu u padothl. [loTeHManbHas SHeprus Tena, HOJHATOro HaJl TOBEPXHOCTHIO
3emun. [loTeHunanbHas 3Heprus c:kaTtou npyxuHbl. Knnernueckas sHeprus. Teopema
O KUHETUYECKOM 3HEPryuu. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPIUH.

Jlemoncmpayuu

HaOmonenne MexaHM4ecKoro ABM)KEHUS Tela OTHOCUTENILHO Pa3HbIX TE OTCUETA.

CpaBHeHUE IMyTEN U TPAEKTOPHUI ABMKEHUSI OJHOTO M TOrO )K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenune cKopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKCHUS.

Habmronenue nBrkeHus Tela Mo OKPYKHOCTH.

HaOmonenne MexaHWYecKuX SIBJICHHUN, MPOUCXOJAIIMX B CHCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHJKEHHHM OTHOCUTEIBHO KaOMHEeTa
(bu3nKu.

3aBUCHUMOCTb YCKOPEHHS TeJa OT MAacChl TEJIa U IEUCTBYIOIIEN HA HETO CHUJIBI.

Habmronenne paBeHCcTBa CUJT TPU B3aWMOJICHCTBUU TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaua umiysbca npu B3aUMOJIEUCTBUU TEIL.

[IpeoOGpa3zoBaHus SHEPTUU NPU B3AUMOJEHCTBUU TEN.

CoxpaHeHre UMIyJbca Py HEYIPYTrOM B3aUMOICUCTBUU.

CoxpaHeHue UMITyJbca MPU a0COIOTHO YIPYTOM B3aUMOJICHCTBUU.

Habnronenune peakTMBHOTO IBH)KEHHUSL.

CoxpaHeHHre MEXaHMYECKOM 3HEPTrur MpHu CBOOOHOM MaICHUU.

CoxpaHeHHE MEXaHUYECKOW SHEPruM NpH JBWKEHUU Tejla MOJ JEWCTBHEM

IIPYKHHBI.

Jlabopamopuvie pabomul u onvimoi

KoncTtpynpoBanue Tpakra i pa3roHa U JajdbHEHUIIEro paBHOMEPHOTO JABUKCHHUS
IIapHUKa WK TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUs Opycka WM ABM)KCHUS IIapuKa
10 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpeHHUs Tena MpU PaBHOYCKOPEHHOM JIBM)KEHUU 10 HAKJIOHHOM
IUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH TTYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHHUH
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM [IBIDKEHWUHW 0e3 HadaabHOU
CKOpPOCTHU IIYTH OTHOCATCS KaK Psii HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKH
BPEMEHHU OJINHAKOBBI.

12
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HccnenoBannue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHMSI OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUSL.

Onpenenenune K03p(HUIHUEHTA TPEHUS CKOIbXKEHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHH Teja
110 TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI YIPYTOCTH NPU MOABEME Ipy3a C UCIHOIb30BAaHUEM
HETOBUKHOTO U TTOJIBUKHOTO OJIOKOB.

N3yueHue 3akoHa COXpaHEHUs DHEPTUH.

Paznen 9. Mexanuveckue KoJe0aHUs U BOJHBI

Konebarensnoe namxeHne. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHWI: TEPHOI,
4acToTa, aMIUIMTyAa. MareMarTudyecKuii W TPYXKUHHBIA MaATHUKH. [IpeBpaienue
DHEPTUU TP KOJICOATEITFHOM JIBHKCHHH.

3aryxaromue koneOaHus. BeiHykaeHHBIE KoeOanus. Pezonanc. MexaHuueckue
BOJIHBL. CBOWCTBA MEXAHMYECKUX BOJIH. [Ipo/iosnbHBIE M MomnepedHble BOJHBL. J{nnHa
BOJIHBI U CKOPOCTh €€ paclpoCTpaHeHUs. MexaHW4YecKHe BOJIHbI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka W BbicoTa TOHa. Otpaxkenue 3Byka. MH(pa3Byk u
YIbTPa3BYK.
Jlemoncmpayuu

HabGmonenne xonebaHuit Te Mo IEWCTBUEM CHIIBI TSDKECTH U CUJTBI YITPYTOCTH.

HabGnronenue konebanuil rpy3a Ha HUTU U Ha TIPY>KUHE.

HabGnronenue BRIHYKICHHBIX KOJICOAHUI U pE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (Ha MOJICIIN).

HaGmronenne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue 9acToOTHl U MEpUO/Ia KOJIeOaHWii MaTeMaTHIeCKOro MasiTHUKA.

OmnpeneneHue 9acTOTHI U MEPUO/Ia KOJICOAHUH PYKMHHOTO MasiTHAKA

HccrenoBanne 3aBUCUMOCTH TEpHOAA KOJCOAHWN TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TepHOJa KOJEOAHWM TPYKMHHOTO MAasTHHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojeOaHuW rpys3a, MOJABEHIEHHOTO K HHUTH,
OT MaccChl rpy3a.

OnBITB, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh TEPHOAA KOJCOAHWA TPY>KHHHOTO
MasTHUKA OT MACChI Ipy3a U KECTKOCTU TIPYKUHBI.

W3mepenne yckopeHusi CBOOOAHOTO TaICHUS.

Paszgen 10. dnekTpoMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

13
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DNEeKTPOMarHuTHOE ToJIe. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
NEKTPOMAarHuTHBIX BOJH. IlIkama 3iekTpomMarHUTHBIX BOJH. [crosnws3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEI€ CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onwvimol
M3ydeHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOVMIIBHOTO TelieOHa.

Pa3znen 11. CBeToBBIE IBJICHUSA

JlyueBas mopenb cBera. Mcrounuku cBera. [IpAMOIMHENHOE pPaCIpOCTPAHEHUE
ceera. 3armeHus Connua u Jlywel. Otpaxkenue cBera. I[lmockoe 3epkanio. 3akoH
OTPaXKEHUSI CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHuss cBera. [lonHoe BHYTpEHHEe
OTpakeHHE cBeTa. VICroiab30BaHME MOJTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox myyelt B nmH3e. OnTudeckas cucreMa (poroarmapata, MUKpPOCKONa U
Teneckormna. ['1a3 kak onTuyeckasl cucreMma. bam3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro ceetra B ciektp. OnbiTel HetoToHa. Cl0XKeHre CTIeKTPaIbHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsamonuHerHOe pacpoOCTPaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tomyuenue n3o00pakeHUi B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onruuecknii CBETOBO/I.
Xon imydeii B coOMparoIeil JuH3e.
XoJ1 JIydyeu B pacCEHUBAIOIIEH JIMH3E.
[Tomyuenune n300paskeHU C TOMOIIBIO JTUH3.
[Tpuniun aeiicTBus poroanmapara, MUKPOCKONA U TEJIECKOIA.
Mopens rnasa.
Pasnoxxenue 0enoro cBera B CIEKTP.
[Tomyuenue Oenoro cBera Mpu CIOXKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuvie pabomwi u onwvimol
HccrnenoBanne 3aBUCHMOCTH yIJia OTPaXKEHUS CBETOBOTO Jy4da OT yriia MmajeHusl.
N3ydenue xapakTepucTuk U300pakeHus IPeIMETa B IMJIOCKOM 3epKajie.
HccnenoBanne 3aBUCUMOCTH yTiia IPEJIOMIICHHUS CBETOBOTO JIyda OT yIJia MaJCHHUS
Ha TPAHUIIE «BO3IYX—CTEKIIO».
[Tonydenne n3o00pakeHU C TOMOIIBIO COOMPAIOIIEH JTHMH3BI.
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Omnpenenenre GOKYCHOr0 pacCTOSIHUSA U ONTUYECKON CHIIbI COOMPAIOLIEH JTUH3BL.

OmnbITHI IO PA3TI0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEI IO BOCIPUATHIO LIBETA IIPEAMETOB IIPH MX HAOJIIOJEHUN Yepe3 LIBETOBBIC
(UIIBTPBL.

Pa3nen 12. KBanToBbIE IBJICHUA

Onwitel  Pezepdopna u mumanerapHass mojenb aroma. Mogens aroma bopa.
Hcnyckanue u noryonieHue cBeta atomoM. KBaHThI. JIMHENYaThie CIIEKTPBI.

PanuoaktuBHOCTE. Anb(a-, Oeta- u ramma-u3inydeHus. CTpoeHrne aTOMHOTO Sipa.
Hyknonnas monens aromHoro siiapa. M3oromnbl. PagnoaktuBHbie npeBpamienus. Ilepuon
MoJypacnaza aTOMHBIX SIAED.

Anepubie peakuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOT0 YUCEN. DHEprus
CBSA3M aTOMHBIX sifiep. CBsI3b Macchl W 3HEPruu. Peakuuu cuUHTE3a W JIEJEHUs SIEp.
Hctounnku sHeprun CoiHLa v 3BE31I.

SnepHas odHepretuka. JleMCTBUA PpaJMOAKTUBHBIX M3JIyUEHUM Ha IKUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CrexTpbl U3TYy4EeHHS U TTOTJIOMICHUS.
CnekTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopoaa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cuérunka HOHU3BUPYIOMINX U3ITYICHHM.
Perucrpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U TTPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaGnroeHue CIUTONIHBIX U THHEHYATHIX CIICKTPOB M3 TyYCHHSI.

HccnenoBanne TPEeKOB: HM3MEPEHWE DHEPTHU YACTHUIIBI 1O TOPMO3HOMY TMYTH
(o gororpadusm).

N3mepenue pannoakTUBHOTO (OHA.

IToBTOpHUTENBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENHHO-0000IIAIONINI MOAYIb TpeIHAa3HAuYeH A CHUCTeMAaTU3aluu U
0000IIEHNsI TPEAMETHOTO COAECpPXKAaHUS M OIbITa JEATEIbHOCTH, NPHOOPETEHHOIO
OpU HM3y4EeHUH BCEro Kypca (U3MKH, a Takke JUid TOATOTOBKHM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY 10 (PU3UKE Il 00 yJaroIIMXCsl, BRIOPABIINX 3TOT y4EOHBIN
peIMeT.

[Ipn M3yyeHUH AAHHOTO MOMAYJSl PEANU3yIOTCS M CHUCTEMATHU3UPYIOTCA BUbI
NeSTeIbHOCTH, HAa OCHOBE KOTOPBIX OOecneuMBaeTcs AOCTHXKEHHE IPEAMETHBIX H
MeTarnpeIMEeTHbIX ITAHUPYEMBIX pe3yIbTaToOB o0ydeHus, dopmupyercs
€CTECTBEHHO-HAay4YHasi I'PaMOTHOCTb: OCBOEHME HAy4HBIX METOJIOB HCCIIEHOBAaHUS
SBJIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJIEHUE YMEHUSIMU OOBICHATh (PU3UUECKUE SIBICHMUS,
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MPUMEHSISL TIOJIyYEHHBbIE 3HAHUWS, pelaTh 3aJadyd, B TOM YHCIE KadyEeCTBEHHBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO A€ TEILHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaau3yeTcs 3a CUET
TOTO, YTO OOYUYAIOIIUECS BBIMOJHSAIOT 33/1aHKsl, B KOTOPBIX UM Mpe/jiaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWN pacrlo3HaBaTh U HAYYHO OOBACHATH (PU3UYECKUE
SABJICHUS B OKPYXKAIOLIEH PUPOJIE U TOBCETHEBHOU KU3HU;

UCII0JIb30BaTh HAYYHbIE METO/Ibl UCCIIE0BAHUS (PUBHUECKUX SIBJICHUH, B TOM YHCIIE
JUJIS1 IPOBEPKU TUMOTE3 U MOJYYEHUS] TEOPETUUECKUX BHIBOJIOB,;

OOBSCHATh HAyYHBIE OCHOBHI HamOOJEe BaXHBIX JOCTHKCHHH COBPEMEHHBIX
TEXHOJOTUM, HANpUMeEp, IPAKTUYECKOTO HCHOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrMd Ha OCHOBE 3aKOHA MPEBPALICHUS W COXPAHEHUSI BCEX HM3BECTHBIX BUJOB
SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenue ¢usmkn Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUS HAMPABICHO
Ha JOCTIKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TMPEIMETHBIX 00pa30BaTEbHBIX
pE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y obyuatomierocst OyayT chOpMHUPOBAHBI CIIETYIOITUE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTpuoTHYECKOro BOCIMTAHMSA

IpPOSIBJIEHHE MHTEpEca K HCTOPUUM U COBPEMEHHOMY COCTOSTHUIO POCCHICKON
(bu3UYeCKON HAYKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB;

2) rpa:kIaHCKOr0 U JyYXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

FOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHUHM OOIIECTBEHHO-3HAUMMBIX
U ITUYECKUX TMPOoOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM
busuKy;

OCO3HAHHME BAXKHOCTH MOPAILHO-3THUECKUX MMPUHITUIIOB B JACATEIHLHOCTA YUEHOTO;

3)3CTeTHYECKOro BOCIUTAHMS
BOCIIPHUSTHE OCTETUYECKUX KadecTB (DU3WYECKOM Haykh: €€ TapMOHHUYHOTO
ITOCTPOCHHMS, CTPOIOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O IIO3HAHHUS

OCO3HAHME IIEHHOCTU (PU3UYECKON HAyKM KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS
MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BXKHEHUILIEH COCTaBIISIIOIIEH KYIbTYpBbI;

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIEAOBATEIbCKOM
NEeATENbHOCTH;

S) GpopMupoBaHNS KYJbTYPHI 310POBbSl H IMOIMOHAJBHOI0 0J1ArONOJIYyYHs:
OCO3HAHME IIEHHOCTH  Oe3omacHoro o0Opa3a KU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAKHOCTU MpaBuil O€30MACHOI0 IMOBEJCHUS HAa TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSX;
c(hopMUpPOBAaHHOCTh HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO IMpaBa Ha ONIMOKY U
TaKOr'o e MpaBa y APyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

aKTUBHOE YyYacTHE€ B pEUICHWW TMPAKTHUYECKUX 3a7ad (B paMKaxX CEeMbH,
o0pa3oBaTeIbHONW OpraHU3allid, TOpOJa, Kpas) TEXHOJIOTHYECKOM | COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3NYECKUX 3HAHUI;

UHTEpEC K MPAKTUIECKOMY U3YyUEHUIO TTPOQPECCHid, CBI3aHHBIX C (PUUKOIA;
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7) 3K0JIOrH4eCKOro BOCIIUTAHUSA

OpHEHTAIIMSl Ha MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl pelieHusl 3aja4 B 00J1acTH
OKpY>KaroIel cpe/ibl, MIIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX TTOCJIEICTBUMN
JUISL OKPYXKAKOUIEH CPEJIbL;

OCO3HaHHE II00ATILHOTO XapaKTepa YKOJIOTUUECKUX TTPOOIeM U MyTel UX PeIIeHHUs;

8) ananranuu K M3MEHAIIUMCS YCIOBUSIM COUAIBHON U PUPOAHOH Cpeabl:

NOTPEOHOCTh BO B3aMMOJCHCTBUU TMPHU BBITOJIHEHUH HCCIECJOBAHUI U MPOEKTOB
(bu3MUecKol HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IS TEbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kclie GOPMYIUPOBATH UEH,
HOHATHS, TUIIOTE3bI 0 PU3NYECKUX OOBEKTAX U SABICHUSIX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 001acTu
bu3uKy;

IUTAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

CTpPEMJICHHE AaHAJIU3UPOBAaTh U BBIBIATH B3aWMOCBS3M IPUPOJIbI, OOIIECTBA U
KOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (DU3HUECKUX 3HAHUIA;

OLICHKA CBOUX JIEUCTBHUI C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPENY, BO3MOKHBIX
ri100aIbHBIX OCICICTBHH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS MporpamMMbl MO (HU3UKEe HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y  oOydawomerocss  Oyayr  copMupoBaHBI  METaNpeaMETHBIC
pe3yJbTaThl, BKJIIOYAIONINE IT03HABATEIIbHBIC YHHBEPCATbHBIC YyYCOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, PETYISTHBHBIC YHHBEPCAIBHBIC
yueOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble Joruueckue A1eMcTBUSA:

BBISBJISITh ¥ XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHM);

yYCTaHABIMBATh  CYIICCTBEHHBIA  MPU3HAK  KIAacCH(UKAIUA,  OCHOBAHMS
JUTsl 000OIIEHUS U CPABHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX (paKTax, TaHHBIX
Y HAOJIIOICHUSIX, OTHOCSAIIUXCS K (DU3NUECKUM SBIICHUSIM;

BBISIBJISITH MIPUYUHHO-CIICACTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UUECKHUX SBICHUHN U
MPOIIECCOB, JENaTh BBIBOABI C HCIOJB30BAHUEM JEAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBSI3SIX (DU3NUECKUX BEIMYUNH;

CaMOCTOSITETTLHO BBIOMpPATh CIOCOO pelIeHUs y4eOHOM (Qu3nYecKor 3a7adu
(cpaBHEHUE HECKOJLKUX BApUAHTOB PEIIEHUs, BEIOOP HarOOoIIee MOAXOASIIET0 ¢ YIETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).
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Ba3oBble ucciaenoBaTe/IbCKUe 1eCTBHA

UCII0JIB30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT MMO3HAHNUS;

MPOBOJIUTh IO CaMOCTOATEILHO COCTaBJIICHHOMY IUIaHY OIBIT, HECJIOKHbBIN
(bU3UYECKHl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIe0BaHNE (PU3UUECKOTO SIBJICHUS,

OILICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(POPMAITHIO, TTOTYYEHHYIO B X0J1€
UCCIIEAOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJbTaram
MPOBEEHHOT O HAOJIOICHM S, OTBITA, UCCIICIOBAHMUS;

IIPOTHO3UPOBATH BO3MOXKHOE JIaJIbHEMINIEE pa3BUTHE (PU3NUECKUX IPOIIECCOB,
a TaKXe BBIIBUTATh TMPEATONOKEHUSI 00 WX pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora ¢ undopmanmueii:

NPUMEHATHh pa3JIM4YHbIE METOJbl, HMHCTPYMEHTBI M 3alpOChl MpPH IOUCKE
U orOope MHGOpPMALUU WM JIAHHBIX C YYETOM NPEIJIOKEHHON yueOHOM (u3nueckon
3a/la4u;

aHaJM3UPOBaTh, CUCTEMATH3UPOBATh M  HHTEPIPETUPOBATH  HMHQPOPMAIIHIO
pa3IMYHbIX BUIOB U (POPM IPEICTABICHUS;

CaMOCTOATENILHO BBIOMpPATh ONTUMAIBHYIO (DOPMY MpecTaBIeHUS HH(POPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33J1a4d HECIOKHBIMA CXEMaMHM, JuarpaMMamMu, WHOU
rpaguKoi U KX KOMOWMHAIIUSIMU.

KomMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eiiCTBUSA:

B X0J€¢ 0OCyXJeHUs ydeOHOro marepuasna, pe3yJbTaToB JabopaTOpHBIX pPadoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI M BBICKAa3bIBATh
u7eu, HaleJICHHbIE Ha peHIeHHe 3aJadyd U ToJJepKaHHue OJarokenareIbHOCTH
0OIIIeHMS;

COIIOCTABIIATH CBOM CYXKIEHHUS C CYXACHUSAMHU JPYrUX YYaCTHUKOB JHMAJOra,
OOHapyXHMBATh Pa3IM4Me U CXOACTBO MO3ULINH;

BBIPaYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA).

IOHHMMATh U UCIIOJIb30BaTh MPEUMYLIECTBAa KOMAaHHON 1 HHIUBUAYAIbHON pabOThI
IPU PELIEHUN KOHKPETHOM Pu3nuecKkoi mpoodieMsl;

MPUHUMATH I COBMECTHOM JESATEIbHOCTH, OPTaHU30BBIBATH JCHCTBHS MO €&
JOCTHKCHHIO: PACIPENeNIATh PO, 00CYKIaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJIEH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJibTaTa 10 CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JEHCTBUSI C IPYTUMHU YICHAMH KOMaH/IbL;

OLICHWBAaTh KauyeCTBO CBOETO BKJIaJAa B OOMMUNA TPOAYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(HOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICH CTBHUI.
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PeryasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranmzanmus:

BBISBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYalUsIX, TpPeOYrOIIMX
JUI perieHust (GU3NYECKUX 3HaHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/aX MPUHSITHS PEIICHUN (MHIUBUIYaTbHOE,
MPUHATHE PELICHUS B TPYIIIE, IPUHATHE PELICHUN TPYIINON);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pelieHusl (PU3MYecKoil 3a1auu Wi IUIaHa
UCCIIEIOBaHUA C YYETOM MMEIOUIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAJiaracMble BApUAHTHI PEILICHUN;

JieNath BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPO/Ib, IMOLMOHAIBHBIN HHTEJIIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYallMH U NPEJIararh IiaH €€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTHKEHUS (HETOCTHKEHHS) PE3ylbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh (B TOM 4YHUCIE€ B XOJ BBINOJHEHUS
(U3NYECKOr0 HCCIEIOBAaHUS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIIUXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIA U YCIOBUSAM.

CTaBUTh C€e0s1 HAa MECTO JAPYroro 4YeloBeKa B XOJE€ CIopa WU IHUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOrO.

IpU3HaBaTh CBOE MNpPaBO HA OWIMOKY MNpH pelleHUH (U3MUYECKUX 3a1ad WU
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ MPABO IPYTOro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydeHuss B 7 kJjacce mpeaMeTHBbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y 00YJaAIONTNXCS YMECHHIA:

UCTIOJBh30BaTh TOHATHSA: (PU3MYECKHE W XUMHUYECKHE SBICHHS, HAOIIOICHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIIEI (PU3UYECKUX BEIWYWH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEpPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIDKEHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHS,
paBHOACHCTByIOmass cui, naedopmanus (ympyrasi, IJacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIIHNECS COCY/IBI;

paznuuarh sBaeHUs (quddysus, TemIoBoe ABWKEHHWE YacTHI[ BEIECTBa,
paBHOMEpPHOE JBUKCHUE, HEPABHOMEPHOE JBM)KCHHUE, UHEPIUS, B3aUMOJCHCTBUE TeT,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpallleHUs, Teperaadya JdaBICHUS
TBEPABIMUA TEJIAMHM, KUAKOCTSIMHU M Ta3aMu, aTMoc(epHOe MaBlieHWe, TUIaBaHWUE Tel,
MIPEBPAIICHUS MEXaHUYCCKOW DHEPruu) IO ONMUCAHWUI0 MX XapaKTEPHBIX CBOWCTB M
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHHE W3YyYEHHBIX (DU3UYCCKUX SBJICHUH B OKPY)KAIOIIEM
MUpE, B TOM Ynciie (U3NIECKUE SIBICHUS B TPUPOJIC: TPUMEPHI IBMXKCHUS C PAa3TMUHBIMU
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CKOPOCTSIMA B KMBOW M HEXUBOW IPUPONE, NECUCTBUE CHIIBI TPEHUS B IMPUPOJE H
TEXHHUKE, BIMSHUE aTMOC(EpPHOro JaBJICHHUS Ha >KMBOM OpraHu3M, IUIAaBaHUE PbIO,
pbluard B TeJie YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/ladyy B YUYEOHYIO,
BBIJICJISITH CYIIECTBEHHbBIC CBOMCTBA (TTPU3HAKK) (PU3UUECKUX SIBJICHMUIA;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PUBMYECKUE SIBJICHHS, MCIOIb3YS
dbu3nyeckre BeIMYMHBI (Macca, 00bEM, TIJIOTHOCTh BEIECTBA, BPeMs, MyTh, CKOPOCTh,
CpEIIHSISl CKOPOCTh, CHJIa YIPYrOCTH, CUJIa TSKECTH, BEC Teja, CUJla TPEHUS, J1aBIICHHUE
(TBEpmOrOo Tenma, KUIKOCTH, rasa), BBHITAJIKWBAIONIAS CUJIa, MEXaHWYecKas pabora,
MOIIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT TMOJIE3HOTO JCHCTBUS
MEXaHMU3MOB, KMHETHUYECKass U MOTEHUUAJIbHASI SHEPrus), IpH ONUCAHUM TPABHIIBHO
TPaKTOBATh (PU3UYECKHUI CMBICI UCIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €IUHUIIbI
bu3MUeCKUX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (DHU3HUYECKYIO
BEJIMYMHY C JPYrUMHU BEJIMYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEU
(bu3MUEeCKNX BETUYMH;

XapaKTepru30BaTh CBOWCTBA TeEJ, (PM3WUYECKHE SIBICHUS W TPOIECCHI, UCIIOB3YS
npaBujia CIOKEHUS CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBUIIO paBHOBECHS phiuara (010Ka), «30JI0TOE IPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHUSI MEXaHWYECKOM HIHEpPruu, mpu 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA M 3aMKChIBaTh €r0 MaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATHh (DU3MYECKUE SIBJICHUSI, MPOIECChl M CBOMCTBA TEl, B TOM 4YHUCIE U
B KOHTEKCTE CHUTYyalluld MPaKTUKO-OPUEHTUPOBAHHOI'O  XapakKTepa:  BbISABIATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHUE M3 |—2 JOTrHYecKux II1aroB
c onopoi Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHHM, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a7ayu B 1—2 JeHCTBHS, WCMOJIB3YsSd 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIONINE (PH3NYECKUE BETUIMHBI: HA OCHOBE aHAJN3a YCJIOBHS 33141 3alHCHIBAThH
KpaTKOE€ YCJIOBHE, MOACTABIATh (U3MUECKUE BEIMYMHBI B (OPMYJIbl U TPOBOIUTH
pacuéThbl, HAXOAUTh CIIPABOYHBIE TAHHBIE, HEOOXOUMBIE TSI PEIICHHUS 33]1a4, OTICHUBATh
PEATMCTUYHOCTD MOY4E€HHON (PU3NUEeCKON BETUYUHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE€ MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOZOB, B OIMCAHUM HCCIEHOBAaHUS BBIICIATh IPOBEPAEMOE MPEANOI0KEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJTYYSHHBIN pe3yJIbTaT, HAXOIUTh OLTHOKU
B XOJI€ OIBITA, I€JIaTh BHIBOJBI 10 €T0 PE3YJIbTaTaM;

MPOBOJIUTh OMBITHI MO HAOIIOJCHUIO (PU3UYECKUX SIBJICHUU WU (PU3HUECKUX
CBOMCTB Tes: (OpMYyIUpPOBATH MPOBEPSIEMbIEC MPEANOIONKEHUS, COOMPATh YCTAHOBKY
U3 MPEJIJIOKEHHOT0 000PY10BaHUs, 3alIUCHIBATH X0/ ONbITa U ((OPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHSITh MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMA, CUITbI
U TeMIIepaTyphbl C MCIIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJIaHHOM aOCOIOTHOM IMOTPEITHOCTH U3MEPCHHI;

IPOBOJIMTH MCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIMUUHBI OT IPYron
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYIIETOCS
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TeJa OT BPEMEHU JBUKEHUS TEJa, CHIIbl TPEHUS CKOJIbKEHHUSI OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEW TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAIU
COTPUKOCHOBEHUSI TEJ, CUJbl YINPYrOCTH OT YAJWHEHHS MPYKUHBI, BHITATKUBAIOIICH
Cuibl OT O0ObEMa MOrpY>KEHHOM YaCTH TeJla M OT IUIOTHOCTU >KUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOUHBI, Ha KOTOPYIO OTPYXKEHO TEJI0, YCIOBUN
IJIaBaHMs TeN, YCIOBUI paBHOBECHS pblyara U OJIOKOB, y4aCTBOBATH B IUIAHMPOBAHUU
y4eOHOTO HCCIeAOBaHUs, COOMpPATh YCTAHOBKY U BBINOJHATH HW3MEPEHUS, CIEIyS
MPEIJIOKEHHOMY TUIaHy, (UKCUPOBATh pPE3yJAbTaThl IMOJYYEHHOW 3aBUCUMOCTH
bu3NUeCKNX BEIMYMH B BUJE TMPEMJIOKECHHBIX TAONWIl M TPapuKOB, J1eJIaTh BBHIBOIBI
0 pe3yJibTaTaM UCCIIeI0BaHus;

IPOBO/IUTH KOCBEHHbIE HM3MEPEHHS (PU3NUYECKUX BETUYMH (IUIOTHOCTH BEIECTBA
KUJKOCTU W TBEPAOrO TENa, CHJIA TPEHUSA CKOJBXKEHUS, JaBICHUE BO3IyXa,
BBITAJIKMBAIOIAs CUJIA, IEUCTBYIONIAs Ha MOTPYKEHHOE B dKUJKOCTh TeN0, KOADUIIMEHT
MOJIE3HOTr0 JACHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEAIOKEHHOW MHCTPYKIUU: TIPU
BBITIOJTHEHUN W3MEPEHHN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY WM BBIYHCISATH
3HAYCHUE UCKOMOM BEJIUYHUHBI;

coOmoaTe TpaBuia TEXHUKH O€30MacHOCTH MpH padore ¢ Jab0opaTOpHBIM
000pyJI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONTUECS COCYAbI, OApOMETp, phluar, MOABUKHBIA U
HEMOJIBY)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTepU30BaTh MPUHILMIBI JEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOpOM Ha MX oOmucaHus (B TOM 4YHCIE: MOIMIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Ipecc, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM Hacoc,
apeoMeTp), MCIOJIb3ysl 3HAHUA O CBOMCTBAaX (PU3WYECKHUX SIBICHUM U HEOOXOIHUMBbIE
bu3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTHh TMPUMEPHI (HAXOAUTh HWH(OOPMAIMIO O MpPUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWUW B TIOBCEJHEBHOM JKU3HU [JIsI OOECIIeUCHUS
Oe3omacHOCTH TpU OOpalleHuu C NOpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMU,
COXPAHEHMS 3I0POBbsI U COOJIOJICHUSI HOPM IKOJIOTUYECKOTr0 OBEACHUS B OKPY>KaloIen
cpene;

OCYHIECTBJIITH OTOOp MCTOYHMKOB WH(MOpManuu B HMHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U yTEM CPAaBHEH Usl
pPa3IUYHBIX UCTOYHUKOB BBIIEIATh MH(OpPMAIIUIO, KOTOPAs SBJISETCS MPOTUBOPESUMBOM
WJIM MOXKET OBITh HEJOCTOBEPHOIA;

WCIIOJIb30BaTh IPU  BBIMIOJHEHUW YYEOHBIX 3aJlaHUl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOrOo COAEp)KaHUs, CIPAaBOYHbIE MAaTEpHUaNbl, PECYpChbl CETH
Wutepuer, Bnagerb mnpuéMaMu KOHCIIEKTUPOBAHUS  TEKCTa, MpPeoOpa30BaHUS
nH(pOpMaIIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
2-3 uCTOYHHMKOB WHMOpPMAMK (HU3UIECKOTO COJEP)KaHUS, B TOM YHCIE MyOIUIHO
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JienaTh KpaTKUe COOOIICHHS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIICOBaHUM,
IpU 3TOM T'PaMOTHO HCIIOJIb30BaTh MU3YUYCHHBIM MOHSITUHHBIN anmapar Kypca (U3UKH,
CONPOBOXAATh BBICTYIUICHUE MPE3CHTALIAEH;

IIPU BBITIOJIHEHUHU Y4€OHBIX TPOEKTOB U UCCJIEIOBAHUM pacpeieisiTh 00I3aHHOCTH
B IPYIIIE B COOTBETCTBUU C MTOCTABJIEHHBIMM 3a/1a4aMU, CJIEAUTH 3a BHIIOJIHEHUEM IJIaHA
NEeUCTBUM, aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEILHOCTb TPYIIIIHI,
BBICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJICMCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K xoHmy oOydeHuss B 8 kjacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUM:

WCIIOJTb30BaTh MOHATHSI: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JIBMDKCHUE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEIEeCTBA, KPUCTALIMYECKHE W amMopQHBIC Tena,
HACBINIEHHBIN W HEHACHIICHHBIN Tap, BJIAKHOCTh BO3AyXa, TEMIEPaTypa, BHYTPEHHSS
DHEPrusl, TEIUIOBOW JBHUTATENb, dJIEMEHTAPHBIA AJIEKTPUYECCKHUHA 3apsij, AJIEKTPHIECKOEe
T0JIe, MPOBOAHUKH U JMAJICKTPUKH, TOCTOSTHHBINA AJIEKTPUICCKII TOK, MATHATHOE TI0JIC;

pa3nuyaTh SIBJICHUA (TEIUIOBOE PACIIMPEHUE U CXKaTue, TeIIonepeaada, TermioBoe
paBHOBecHe, CMaduBaHWE, KaMWULIPHBIC SBJICHUS, HWCIApPCHHWE, KOHJICHCAIHS,
IJIaBJICHUE, KpHUCTAJUIA3AIUs (oTBepaeBaHue), KUTICHHE, Terionepenaya
(TETUTOMPOBOTHOCTD, KOHBEKIMS, HW3Ty4EHHWE), DJICKTPHU3aIls TEJ, B3aUMOJCHCTBHE
3apsifioB, JCHCTBUSL DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBUE
MarHuTOB, JEHCTBME MAarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM, DJEKTPOMAarHWTHAs
WHIYKIMS) TI0 OINHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM
MHpE, B TOM 4HuCiIe (U3HUECKHUE SBJICHUS B NPHPOJC: TOBEPXHOCTHOE HATSIKCHHUE M
KaMWUSIPHBIE SIBIEHUS B TPUPOJE, KPUCTALIBI B Tpupoze, uzmydeHue CoiHIla,
3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHE SIBICHUS B aTMoc(hepe, IEKTPHUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3eMitu, Jipeiid MOIFCOB, POIh MATHUTHOTO OIS TSl )KU3HUA Ha 3emile, TIOJISIPHOe
CUSHUE, TPU OTOM TMEPEBOJIUTH TPAKTHYECKYIO 3a1adyy B YYEeOHYIO, BBIICTSATH
CYIICCTBCHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX SBICHUH;

ONKCHIBATh WM3YYCHHBIE CBOWCTBA TeN W (DU3UYECKUE SIBICHUS, HCIOIB3YS
bu3nUecKrue BETUYMHBI (TEMIEpaTypa, BHYTPEHHSS JHEPTHUs, KOJUYECTBO TEIUIOTHI,
ylleNibHasl TeIIOEMKOCTh BEIIECTBA, yJebHAsl TEIUIOTA TUIABJICHUS, ylelIbHas TEIoTa
napooOpa3oBaHus, yAeTbHas TEIUIOTa CTOPaHUs TOIUINBA, KOI(PQHUIIMEHT IMOIE3HOTO
JEUCTBUS TETUIOBOM MAITMHBI, OTHOCUTENbHAS BIAKHOCTh BO3AYyXa, JJICKTPUYCCKHM
3apsifl, CHJia TOKa, MJIEKTPUUECKOe HANIPSKEHHE, COMTPOTUBIICHNUE MPOBOIHUKA, YIAEIHHOE
COIIPOTHUBIICHHUE BEIIECTBA, Pad0OTa U MOITHOCTH AJICKTPHUECKOTO TOKA), TIPH OMUCAHUN
MIPABWIIBHO TPAKTOBATh (PU3WYECKUA CMBICIT WCIIOJb3yEMBIX BEIIMYWH, 0003HAYCHUS U
CAUHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAUTh (OPMYJbI, CBA3BIBAIONINE JIAHHYIO
(GU3HYECKYI0 BEIMYUHY C JPYrUMU BEJIMYMHAMH, CTPOUTh TpaduKH H3yIECHHBIX
3aBHCHMOCTEH (DU3UYCCKUX BEITMYHH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HUCIONb3Ys
OCHOBHBIC TOJIOXKEHUSI MOJEKYJSIPHO-KUHETUUYECKON TEOPUU CTPOCHHS BEILIECTBA,
MPUHIIUAI CYNEPITO3UIUHU MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsija,
3akoH Oma g yvacTka 1enu, 3akoH J[koyns—JIeHna, 3aKOH COXpaHEHHS! YHEPruu,
IIPU ATOM JIaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aTUChIBATH €M0 MaTEMaTHYECKOE
BBIpXKCHUE;

OOBSCHATHh (PU3UYECKHE TPOIECCHl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  MPUYUHHO-
CJICJICTBCHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1 —2 TOTUYECKUX IIaroB ¢ Omopoit Ha 1-2
W3YYCHHBIX  CBOWCTBAa  (M3MYECKUX  SBJICHUM, (PU3UYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEW;

pemath pacu€THble 3a7ayu B 2—3 JEHCTBUA, HUCMONb3YS 3aKOHBI M (DOPMYJIbI,
CBSI3bIBAIONINE (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4M 3aK1ChIBATh
KpaTKOE YCJIOBHE, BBIABISTH HENOCTATOK JAHHBIX JUISl PEIICHUs 3a7add, BHIOMPAThH
3aKOHBI U ()OPMYJTBI, HEOOXOIUMBIE JJIs €€ PEIICHUS, TPOBOAUTE PACUETHI U CPAaBHUBATH
MOJIYYCHHOE 3HaYeHNe (PU3UYECKON BEJIMUNHBI C U3BECTHBIMH JIAHHBIMU;

pacmno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIN (PU3NIECKUX
METOZIOB,  HUCIOJb3YysSd  OMHCAHWE  KCCIECNOBAHUS,  BBIICISATH  IPOBEPSIEMOE
MPEANONI0KEHNE, OLEHUBATh MPABWIBHOCTh TOpSAJIKA IPOBEACHUS HCCIEIOBAHMUS,
Jie1aTh BBIBOJIBL;

IIPOBOJINTH OMBITHI MO HAOMIOJEHUI0 (U3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (KanWJUIAPHBIC SIBJICHUS, 3aBUCMMOCTD JIaBJICHUSI BO3/lyXa OT €ro o0béMma,
TEMIIEPATYpPhl, CKOPOCTH Mpoliecca OCTHIBAHUS U HarpeBaHUs MPU U3ITYYECHUU OT 1IBETa
u3nnydaromed  (MOTJIoNIaroe)  MOBEPXHOCTH,  CKOPOCTh  HMCHApeHUsT  BOJBI
OT TeMIlepaTypbl KHUJIKOCTU M IUIOMIAJAU €€ TOBEPXHOCTH, OJJICKTpPU3aLMs Tel U
B3aMMOJEHCTBHUE AIEKTPUUYECKUX 3apAJIOB, B3aMMOJICHCTBHE MOCTOSHHBIX MarHWTOB,
BU3yaJIM3allMsl MATHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUSI MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMYyIUpOBaTh TMPOBEPSEMBbIC TPEANOIOKEHUSI, COOMPATH
YCTaHOBKY U3 MPEI0KEHHOT0 000PYI0BAHMS, OIMCHIBATH XOJ1 ONbITA U (HOPMYITHPOBATH
BBIBO/IbI;

BBITIOJIHATh TPSMbIE H3MEPEHUS TeMIepaTypbl, OTHOCUTEJIHHOW BIAXKHOCTH
BO3/lyXa, CWJIbl TOKa, HAMNPSXKCHUS] C HCIOJb30BAHUEM aHAJIOTOBBIX TPUOOPOB H
JNATYUKOB (PU3NUECKUX BEJIIMYMH, CPaBHUBATh pPE3ylbTaThl HM3MEPEHUU C Y4ETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMUYMHBI OT JPYrou
C HCIOJB30BAHMEM NPSIMBIX W3MEpPEHUN (3aBUCUMOCTHh COINPOTHUBIICHUS TPOBOJIHHUKA
OT €ro JJIMHBI, TUIOIAAH MMONEPEYHOr0 CEYEHHUS U YIETbHOIO COMPOTUBIICHHUS BEILIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOAHUK, OT HAMPSIKEHUS HAa MPOBOHUKE,
UCCIIEIOBAHNE MOCIEA0BATEIbHOIO M MapalIeIbHOTO COEAUHEHU IPOBOJHUKOB):
IUIAHUPOBATh MCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH W3MEPEHUS, CIEHys
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MPEJIOKEHHOMY TIJIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE
TabIUIl U TpaQUKOB, AEJIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BeTUUHH (yaeIbHas TEIUIOEMKOCTD
BEIIECTBA, CONPOTUBJICHUE MPOBOAHMKA, pad0OTa U MOIIHOCTb 3JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsl, COOUPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJEIys
PEUI0KEHHON HHCTPYKIIMH, U BEIUUCISITh 3HAUCHUE BEIUYUHBL

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ J1abopaTopHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh TPHUHIMIBI JCHCTBUS W3YYCHHBIX TPUOOPOB M TEXHHUYECKHX
YCTPOMCTB € OMOPOM Ha MX ONHUCAHMs (B TOM YHCIE: CHUCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, ammepMeTp, BOJIBTMETpP, CUETYUK DICKTPUUCCKOU
OHEPruHU, DJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HarpeBaTelIbHbIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUYECKUE TMPEIOXPAHUTENH, JJIEKTPOMATrHUT, 3JIEKTPOIABUTATENb
MOCTOSIHHOTO TOKAa), HWCIMOJb3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUU U
HeoOXoIMMbIe (PM3HUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTEIbHBIE MPHUOOPHI
M0 CXEMaM U CXeMaTHUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOoCTarT), COCTABIATH
CXEMBbI 3JIEKTPUYECKUX LEMel C MOCIEAOBATEbHBIM M MapajUIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3nyasi yCJIOBHbIE 0003HAUEHHUS 3JIEMEHTOB JICKTPUUECKUX LIETel;

OPUBOAUTH MHpPUMEPHI (HAXOIUTh HMHGMOPMAIMIO O NpUMEpPax) MNPaKTHYECKOro
UCIMOJIb30BaHUsl (U3MYECKUX 3HAHWKA B TIOBCEJHEBHOM JKHU3HM Uil 0OOeCreyeHHs
0€30MMacHOCTH MPH 00pallleHHH ¢ TPUOOpaMH ¥ TEXHUYECKUMU YCTPOICTBaMH, COXPaHEHUS
370POBBSI U COOJIIOICHUS] HOPM SKOJIOTMUYECKOT0 TIOBEICHHS B OKPYKAIOLIEH Cpejie;

OCYILIECTBIISITh TMOHWCK HWH(MOpManuu (Qu3udeckoro cojepxkaHusi B HHTepHETe,
HAa OCHOBE HMMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHMs JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICIITh MH(OPMAIMIO, KOTOpas SBJSIETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

WCIONb30BaTh MPHU  BBHIIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
auTeparypy (U3NYECKOrOo COAEp)KaHMs, CHPaBOYHBIE MaTepuaibl, PEeCypCchl CETU
Wutepuer, Bnaaerb MNpuéMaMud KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OPMAIHU U3 OTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHHsA, 00001mas
UH(GOPMAIMIO M3 HECKOJIBKUX HCTOYHHMKOB (DPM3UYECKOTO COACpXkaHHsS, B TOM YHUCIE
nyONMYHO  MPEACTABIATh  PE3yNbTaTbl  MPOEKTHOM WM KCCIEN0BaTEIbCKOU
JEeSTeNFHOCTH, TIPU 3TOM T'PaMOTHO HCMOJIb30BaTh M3yYCHHBIM MOHSATUNHBINA ammapar
Kypca GU3MKH, COMPOBOXKIATh BHICTYIJIEHUE MPE3ECHTAIIUEH;

IpY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUMN (DM3UUYECKUX MPOIIECCOB
pacnpenensaTh 00s13aHHOCTH B I'PYINE B COOTBETCTBUM C IMOCTABICHHBIMHU 3aJauaMH,
CIICIUTh 32 BBIIOJHEHUEM IUIaHAa JEWCTBUH U KOPPEKTHUPOBATh €ro, ajJeKBaTHO
OLICHWBAaTh  COOCTBEHHBI BKJIQJ B  JIEATENBHOCTHh  TPYIIBI,  BBICTPAHBAThH
KOMMYHHUKATUBHOE B3aUMOJICHCTBHUE, MPOSBIISISI TOTOBHOCTH pa3pemiaTh KOHQIUKTHI.
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K koHiy oOyuyenuss B 9 kiiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHSATHS: CUCTEMa OTCU€ra, MaTepualbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOro JBMXKEHHMs, nedopmanus (ynpyras, MmiacTUYecKas),
TpEeHHE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, IEHTP TAKECTH,
abCONIOTHO TBEPJOE TENO, LIEHTP TSHKECTH TBEPAOrO TeJa, pABHOBECHE, MEXaHUYECKHE
Kosie0aHus ¥ BOJIHBI, 3BYK, HHPPA3BYK H YJIBTPA3BYK, dJICKTPOMArHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIEHUS, anbda-, 6eTa- 1 TaMMa-u3TydeHUs], U30TOIIbI, SiFepHAas SHEPTeTHUKA;

paznuyaTh SIBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOIHOE MaJieHUE TeJl, pPABHOMEPHOE
JIBW)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBUE TE€J, pPEAKTUBHOE JIBUIKEHHE,
Koje0aTenbHOe JBUKEHUE (3aTyXalollle€ M BBIHYXKIEHHBbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKa, TPIMOIMHENHOE pacpOCTPAaHEHUE, OTPAKECHUE
¥ TIPEJIOMJICHUE CBETA, MTOJTHOE BHYTPEHHEE OTPayKEHUE CBETA, pa3ioKeHHe Oeoro cBeTa
B CHEKTP M CIIO)KEHHE CIIEKTPAJIbHBIX IBETOB, JUCIEPCUS CBETA, E€CTECTBEHHA
pazMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIEKTPa U3TYyYEHHUS ) M0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE (PU3HYECKOE
SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHUI B OKPYXKAIOIIEM MUPE
(B ToM uncne pundeckre SBJICHUS B MIPUPOJIE: MPWIUBBI U OTJIUBBI, IBHJKCHHUE TUUTAHET
ConHe4YHOM CUCTEMBI, PEAKTUBHOE JIBMXKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMM, 3E€MJIETPSICEHUE, CEMCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BE€Ta TeT,
ONTUYECKHE  SIBJICHUS B  MpUpojAe, OHOJIOrMYECKOoe  JEUCTBHE  BUAMMOTIO,
yIbTPaPUOIETOBOTO U PEHTTCHOBCKOTO M3JYyYC€HHM, €CTECTBEHHBIM pPaJUOAKTHUBHBIN
($hoH, KOCMUYECKHE JTyYH, PAJIUOAKTUBHOE U3TydeHUE PUPOTHBIX MUHEPAJIOB, JIEHCTBUE
pPaMOAKTUBHBIX HW3JIYyYEHUM Ha OpraHu3M YeJIOBEeKa), MpU HSTOM MEPEBOJUTH
MPaKTUYECKYIO 337a4yy B y4e€OHYIO, BBIIENSATH CYIIECTBEHHBIE CBOMCTBA (MPHU3HAKH)
busnyecKux SBICHUM;

ONKCHIBATh M3YUYCHHbIE CBOMCTBA Tl M (DU3UUECKUE SBIICHUS, HCIOJIb3Ys
busnyueckre BEIMYUHBI (CPEelIHSs] U MTHOBEHHAs CKOPOCTh TeJla MpU HEPABHOMEPHOM
JIBW)KCHUU, YCKOPEHHE, MEPEMEILICHUE, MyTh, YIJIOBAas CKOPOCTh, CHJIa TPEHHs, CHIIA
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs], BEC Tella, UMITYJIbC Tea,
UMITYJIC CHJIbI, MEXaHW4YecKass paboTa WM MOIIHOCTh, MOTEHUHUAIbHAS SHEPrus Tena,
MOJHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CHKaTOW MPYKHUHBI,
KMHETHYECKasl SHEPrus, MOJTHAsI MEXaHUYeCKasi SHEPIusl, IEPUO U YacTOTa KOJeOaHUi,
JUIMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
MPEJIOMJICHHS] CpPEeJbl), TPH ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKHUM CMBICI
UCIOJIb3YEeMbIX BEJIMYMH, O003HAYCHUS U €IUHUIBI (DU3MYECKUX BEJIMYWH, HAXOJUTh
(dbopMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU BEIMYUHAMH,
CTPOUTH TpadKH U3YUCHHBIX 3aBUCUMOCTEN (HPM3HMUECKUX BEJIIUYNH;
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XapaKTepru30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U MPOIIECCHI, HCHOIb3YS
3aKOH COXpPAHEHUs SHEPIruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIIUN
CWJI, TPUHIWI OTHOCHUTeNTbHOCTH ['ammmes, 3akoHbl HpOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHHS CBETA, 3aKOHBI COXpPAHEHUS 3apsIOBOTO
M MacCoOBOI'O YHCEN TpU SAJEPHBIX PEaKIUsX, NpPU OSTOM JaBaThb CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €r0 MATEMATUYECKOE BhIPAKEHNUE;

OOBSACHATHh (PU3UYECKUE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPHUCHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPHYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUUECKUX I1aroB ¢ Ornopou Ha 2—3
W3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SBJICHUM, (PU3WYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEM;

pemath pacy€THbhle 3a7aud (OomMparoliuecs Ha cUCTeMy U3 2—3 ypaBHEHHH),
UCIOJIb3Ys 3aKOHBI M (OPMYIIbI, CBSI3bIBAIOLIUE (DU3MUYECKUE BEITUUYMHBI: HAa OCHOBE
aHaJIM3a yCIIOBUS 3a/1aud 3aMHCBhIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE ISl PEIICHHS,
MIPOBOAUTH PACUYETHI U OLICHUBATH PEATMCTHYHOCTD TIOTYYEHHOTO 3HAUYCHUS (PU3UdeCKOn
BEJIMYMHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIUA (PU3NYECKUX
METOJIOB,  HWCIIOJIb3ysS  ONHWCAHWE  WCCICAOBAHMS,  BBIICHATH  MPOBEPSIEMOE
MPEIONIOKEHNEe, OIICHWBATh TMPABWIIBHOCTh TIOpSJIKA TIPOBEICHUS WCCICAOBAHMS,
JIeaTh BHIBOJBI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIOICHUI U ONIBITOB;

POBOJIUTH OMBITHI IO HAOMIOACHHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOMCTB Ten (M3ydeHHWEe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS DSHEPTUH,
3aBHCHMOCTD IepH0J1a KOJIeOaHWI PY>)KHHHOT'O MasSTHHKA OT MAacChl TPy3a U KECTKOCTH
NPYXUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MalbIX KoJIeOAHWW, TPAMOJMHEHHOE
pacrpocTpaHeHHe CBETa, pasjoKeHue Oeoro cCBeTa B CIEKTP, M3YUYEHHUE CBOWCTB
N300paXeHUs B TJIOCKOM 3€pKaJie U CBOWCTB M300paKEHMsI MpeIMeTa B COOMparomen
JIMH3€e, HAOMIOACHUE CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB M3JIYUYEHHS): CAMOCTOSTEIBHO
coOuparb yCTAaHOBKY U3 U30BITOYHOrO Habopa 000pyI0BaHNUs, ONMKUCHIBATH XOJI OIbITa U
€ro pe3yJabTaThl, (HOPMYIUPOBATH BHIBOIHI,

MIPOBOAUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX MU3MEPECHUM, OTIPENess CPeIHEe
3HAYCHHE U3MEpseMON BEIWYUHBI ((POKYCHOE pacCTOSHHUE COOHMparoIiel JIMH3bI),
000CHOBBIBATH BHIOOD CIIOCcO0a M3MepeHus (M3MEPUTETHLHOTO TPHOOpa);

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH C UCTIOIh30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh YT OT BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBH)KCHHUH
0e3 HayaJIbHOM CKOPOCTH, Mepuoja KojeOaHuil MaTeMaTUUeCKOro MasTHUKA OT JJIMHbI
HUTH, 3aBUCMMOCTH YIJla OTPXEHHUS CBETa OT YIJia MAJCHUS W yria MpeIoMIICHHUS
OT yIJia TIaJIeHus): IIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTEILHO COOMPATh YCTaHOBKY,
(buKCHpOBaTh PE3YNbTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BHUJC
TaOJUIl ¥ TPaQHUKOB, ACNIATh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHMUS,
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IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEJIWYUH (CPEedHSs CKOPOCTh U
YCKOpPEHHUE Tella MPU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOJHOTO MaJleHus,
XKECTKOCTh MPYXKUHBI, KO3P(ULUHUEHT TPEHHUS CKOJIbKEHUS, MEXaHUu4eckas pabora u
MOIIIHOCTh, YaCTOTa U IEPHOJ] KOJIEOaHUI MAaTEMATUYECKOTO U MPYKUHHOT O MasiTHUKOB,
ONTHUYECKAsI CUJIa COOMPAIOLIEH JTMH3bI, PAIMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHUS,
coOuparb HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY W BBINOJHATH M3MEpPEHUs, CIeays
IIPEJIOKEHHONM WHCTPYKLMM, BBIYUCIATh 3HAYEHHWE BEIMYMHBI W aHAJIW3UPOBATH
MOJIYYE€HHBIE PE3YJIBTATHI C YYETOM 33/JaHHOM MTOTPEIIHOCTH U3MEPEHHIA;

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu paboTe ¢ JabopaTopHBIM
000py/IOBaHUEM;

pa3nnyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PM3NUYECKUX MOJEINICH: MaTepuasbHas
TOYKA, a0COIIOTHO TBEPAOE TEJO, TOYEUHBI HCTOYHMK CBETa, JIyd, TOHKas JIMH3A,
IUTAHETapHasl MOJEIIb aTOMAa, HYKJIOHHAS MOZEIIb aTOMHOTO s1/1pa;

XapaKTepHU30BaTh MPUHLMIBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOI Ha UX OMHUCAHUS (B TOM YHCIE: CIIUIOMETP, JATYUKU MOJOKEHNUS,
pPacCTOSTHUS U YCKOPEHUSI, paKeTa, 3XO0JIOT, OYKH, MEPUCKOII, (oToanmapar, ONTHIECKUE
CBETOBOJIbI, CIIEKTPOCKON, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUSA
O CBOMCTBax (PM3NYECKHX SBJICHUA U HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTEIBbHBIX NTPUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPHU PEIICHUU
y4EOHO-MPAKTUUECKUX 3a/1ad, ONTHYECKHE CXEeMbl JJIsi TOCTPOEHUs H300pakeHuin
B IJIOCKOM 3€pKajie U COOMPAIOILIE JINH3E,

OPUBOJIUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPAx) MNPAKTUYECKOIO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOM KU3HU [JIs1 OOecredeHus
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 310POBbs U COOIIOACHUS HOPM SKOJIOIMY €CKOT0 MOBEICHUS B OKpYKaroIien
cpexe;

OCYILECTBJIATh MOMCK HH(pOpManuu Quandeckoro coaepxkanusi B HHTepHeTe,
CaMOCTOATENIbHO (OPMYIMPYST TOHMCKOBBIM 3alpoc, HAXOAUTh IMYTH OINpeAeTICHUs
JIOCTOBEPHOCTH IOJIyYEHHOM MH(pOpMAllMM HAa OCHOBE HUMEIOLUIUXCA 3HAHUW U
JOTIOJTHUTENIBHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3alaHuil Hay4YHO-NONYJIIPHYIO
auTepatypy (U3NYECKOro COAEpKAaHMs, CIpPaBOYHBIE MaTepuaibl, PECypChl CETU
WuTepHer, Braaerb MNpuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIMK U3 OJHON 3HAKOBOUW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
uHpOpMallMM W3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJEPKAHMS, MyOJIMYHO
IIPEICTABIIATH PE3YJIbTAaThl IPOEKTHOM UIIM HCCIIEA0BATEIIbCKON AESITENIBHOCTH, ITPH 3TOM
IPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TOHATUMHBIN armapar HM3ydaeMoro paszesna
GU3NKK ¥ COMPOBOXKIATh BBICTYIUICHUE TMPE3EHTAlMed C Y4€ToM OCOOCHHOCTEH
ayIUTOPUN CBEPCTHUKOB.
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7 KIIACC
Ne HanmenoBanue KonuuectBo | [Iporpammuoe coaepkanue |  OCHOBHbBIE BUJIbI IEATETLHOCTH 00Yy4YarOIIMXCS
n/n pa3lesioB U TEM 4acoB

y4eOHOI0 mpeaMeTa

Paznen 1. ®usuka u ee poiib

B MO3HAHUM OKPY:KAKIIEero Mupa

1.1 | ®uszuka — Hayka 2 ®dusnka — Hayka o Ipupojie. | BeisiBiieHue pazmuuuii Mexay Pu3ndecKuMu u
O MpUpoJIE SBneHus NpUpoblL. XUMUYECKUMHU MPEBPAIICHUSMHU.
dusnueckue SIBICHUSA: Pacno3naBanue u kinaccudukarus Gu3nuecKkux
MEXaHHYECKHUE, TEIUIOBBIEC, | SIBJICHUN: MEXaHUYECKUX, TCIUIOBBIX,
AJIEKTPUUYECKHE, AICKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIC, CBETOBEIC, Hab6monenne u onrcanue GU3NuecKux sIBJICHUN
3BYKOBBIC
1.2 | ®usnueckue 2 dusnyeckre BeITUUYUHBI. OrnpenenieHue 1EHBI JICJICHUS Kb
BEJIMYMUHBI Nsmepenune pusnyaeckux HM3MEPUTEIHHOTO IIPHOOpA.

BEJIIMYMH. PU3NUECKUE
npubopsl. [lorpemmuocts
U3MEpEHUN
MexayHapoaHas cucrema
€MHULL

N3mepeHnne TMHENHBIX pa3MepoB Tel U

IIPOMEKYTKOB BPEMEHU C YYETOM MOTPEIIHOCTEMN.

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

BrlnonHenre TBOpYECKUX 3a1aHUH 110 TIOUCKY
CIIOCOOOB U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapakTEPUCTUK, HAIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUI, MaJIbIX
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MPOMEXYTKOB BpeMeHu. O0CyxaeHne
MpeaaraéMbiX Cioco0O0B

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BriaBrkeHnue 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 MTOrOJly B CBETJION OJEKIIE
HaOII0JeHIE, TOCTaHOBKA NpOXJaaHer, ueM B TEMHOM. [Ipemnoxkenue
Hay4HOTr'0 BONpPOCaA, CIOCOOOB MPOBEPKHU THUIIOTE3.
BBIJIBUKEHHE TUIOTE3, [IpoBeneHue nccieI0BaHus MO MIPOBEPKE KAKOM -
HKCIIEPUMEHT IO MPOBEPKE | OO TUIMOTE3bI.
TUI0TE3, 00ObSICHEHUE [TocTpoenue npocTedmmx Mozenen PU3nyecKux
Ha0JII0aEMOr0 SIBICHHUS. ABJICHUU (B BUJI€ PUCYHKOB MJIM CXEM ), HAIIPUMEP
Onucanue pu3nuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SABJICHUH C ITIOMOILBIO pacpoCTpaHeHue CBETa
MOZENen
Hroro no pazaeny 6

Paznen 2. IlepBoHavaibHbIE

CBCACHHUA O CTPOCHHH BeIIECTBA

2.1

CrtpoeHue BelecTBa

1

CtpoeHue BelecTna:
aTOMBI M MOJIEKYJIbI, KX
pasmepsl. ONBITHI,
JIOKa3bIBaIOIIIHNE
JTUCKPETHOE CTPOCHUE
BEIllECTBA

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

OreHka pa3MepoB aTOMOB U MOJICKY

C UCTOJb30BaHUEM (poTorpaduil, mMoIydeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padbora o teme: «O1eHKa
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JTMaMeTpa aToMa METOJIOM PSIIOB
(c ucnonb3zoBanuem otorpaduii)».
Ornpenenenne pa3MepoB MajlbIX Tell

2.2 | IBW>KeHUE U
B3auMMOJICHCTBHUEC
YaCTHIl BEIIECTBA

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

C TEMIEPaTypOu.
bpoyHoBCKOE 1BHXKEHMUE,
auddysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKEHHUE U
OTTAJIKUBAHHE

HaGmronenue u 00bsicHeHuE OPOYHOBCKOIO
IBUKEHUS U sBIIeHUs TudPy3un.

[IpoBeneHne u 0ObSICHEHHE OIBITOB

110 HaOJIIOAEHUIO TEIJIOBOTO PacIIMPEHUs Ta30B.
[IpoBenenue u 00BICHEHUE OMBITOB MO
OOHAPYKEHUIO CUJI MOJIEKYISIPHOTO IPUTSKEHUS
Y OTTAJKUBAHUS

2.3 | ArperarHsie
COCTOSIHMS BEI[ECTBA

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

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISPHBIM
ctpoeHremM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUMI
BOJIbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOJIEJIeH) OCHOBHBIX PA3IU4YUi B CTPOCHUU T'a30B,
KHUIKOCTEN U TBEPIBIX TEII.

OO0BscHEHNE MAJION COKUMAEMOCTH KUAKOCTEA U
TBEPABIX TeJI, OOJBIION CUMAEMOCTH T'a30B.
OObsicHeHnEe coxpaHeHus GOPMbI TBEPIBIX TET U
TEKYYECTH JKUJIKOCTH.

IIpoBeneHne ONbITOB, TOKA3bIBAKOIIUX, YTO

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

Y cTaHOBIEHHE B3aUMOCBSI3U MEXKITY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJbBI U
CYILIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no paszneny
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Pazpnen 3. /IBH:keHHE U B3aMMOeiicTBHE TeJl

3.1 | MexaHnnueckoe 3 Mexannueckoe nBuxeHue. | MccnenoBanue paBHOMEPHOIO IBUKEHUS,
JIBUYKEHUE PaBHOMEpHOE U OIpE/IeJICHUE €ro MPU3HAKOB.
HepaBHOMEpHOe JiBHkeHue. | Habmonenne HepaBHOMEPHOTO IBUYKEHUS U
Cxopoctb. Cpenssis OMpeACIICHHE €T0 OTJIMYUI OT PABHOMEPHOTO
CKOPOCTb IPU JBUKEHUSL.
HEPaBHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
ABWOKEHUU. Pacy€r mytu m | IBMKEHUS (LIapUKa B )KUIKOCTH, MOJEIH
BPEMEHHU JIBUKECHMUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapyuKa 0 HAaKJIOHHOM IJIOCKOCTH
Pemenue 3ana4 Ha ornpeeneHue NyTi, CKOpOCTH
Y BPEMEHU PABHOMEPHOT'O JIBM)KEHMUSI.
AHanu3 rpauKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Muepuus, macca, 4 SBnenue unepuuu. 3akoH | OObSICHEHHE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTb

nHepuuu. Baumonencraue
TeJ KaK MpUYrHa
M3MEHEHHS] CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHUIEC 00BEMaA
BEIIIECTBA

00YCIIOBJICHHBIX HHEPITUCH, HAIIPUMED, YTO
MIPOMCXOUT MPH TOPMOKCHHUH HITH PE3KOM
MaHEBpE aBTOMOOWUJIS, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCHUTICIIE
WJIA CaMOKaTe U T. .

[IpoBeieHrE U aHATIU3 OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHHUE CKOPOCTH
JBIDKCHUS Tejla B pe3yibTaTe ACHCTBUS Ha HETO
JIPYTHX TEIL

Pemenue 3amau 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 Teil. M3sMepeHue maccel Tena
Pa3IUYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTH TeJla B Pe3yJIbTaTe
M3MEpPEHHUs ero Macchl U 00bEMa

3.3

Cuma. Buaer cun

14

Cuna kak xapakTepuCTHUKa
B3aUMOJEHUCTBUS TEIL.
Cwuna ynpyrocty v 3aK0H
I'yka. U3mepenune cuiibl

C IMIOMOIIBIO TUHAMOMETPA.
SIBaeHME TATOTCHUS U CHUJIa
TskecTH. Cuna TSKEeCTU
Ha IPYTUX IUJIaHETaXx.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HANPABJIECHHBIX 110 OAHON
MIPSAMOM.
PaBHoxericTByromas cui.
Cwuna tpenus. Tpenue
CKOJIb)KCHHUS M TPEHUE
nokost. Tpenue B nmpupoie
1 TEXHUKE

M3yueHre B3anMOICHCTBHSI KaK TPUYUHBI
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
PE3WHOBOTO IITHYPa WIIH MPY>KUHBI

(c mocTpoeHnueM rpaduka).

AHanmmM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(YmpyrocTs mMsi4a, KpOCCOBOK, BETOK JiepeBa

U Jp.).

AHanM3 CUTyaluid, CBS3aHHBIX C SIBJICHHEM
TATOTEHUSI.

OO0BsicHeHHE OPOUTATBLHOTO JBUKECHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJICHHS TATOTEHUS U 3aKOHA
WHEPIIUH.

H3mepenne Beca Tena ¢ MOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0c00a U3MEPEHHUSI.
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AHa3 1 MOAENUPOBAHUE SBIICHUSI HEBECOMOCTH.
OKCNEpUMEHTAIBHOE TIOJy4YEHUE ITpaBuia
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OJHOU
npsmoil. OnpeneneHne BeITMYuHbI
PaBHOACHUCTBYIOLIEH CHII.

N3yuyeHne cuibl TPEHUST CKOJIbKEHUS U CHIIBI
TPEHUS TIOKOSL.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHHUS

OT CWJIBI AABJIEHUS U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALUH, B KOTOPBIX
MIPOSIBIISIETCA IEVICTBUE CUJIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbILIECHUS UIIH
yBeJIMYeHUsI (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIIMITHUKOB, TUIABAHUE BOAHBIX )KUBOTHBIX
u 1p.). Pemenre 3aa4 ¢ ucnosib30BaHUEM
dbopMy 15t pacuéra CUIIbI TSKECTH, CUIIBI
YIIPYT'OCTH, CUJIBI TPEHHUSI

Htoro no pazneny 21

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKUJAKOCTEN U ra3oB

4.1 | Hasnenue. [lepenaua 3
JaBJICHUS TBEPABIMU
TEJIaMU, )KUJIKOCTSIMHU
U razamu

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

AHanmu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYaIlUi, B KOTOPBIX MPOSBIISETCS CHJIa
JIaBJICHHUSI.

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.

N3yueHnne ocoOEHHOCTEN nepeiauu 1aBIeHUs
TBEPABIMU TEJAMHU, )KUIKOCTSIMHU U Fa3aMH.
O6ocHOBaHUE PE3YJIHTATOB OMBITOB
O0COOEHHOCTSIMH CTPOEHHS BEIIECTBA B TBEPAOM,
KHUIKOM U Ta3000pa3HOM COCTOSHHUSIX.
OKCIEPUMEHTAIILHOE JI0KA3aTENbCTBO 3aKOHA
ITackaus.

Pemenue 3ana4 Ha pacd€r 1aBiIeHUS TBEPAOTO
Tena

4.2 | JlaBieHue KUJIKOCTH 3aBUCUMOCTD J1aBJICHUS HccnenoBanue 3aBUCUMOCTH AaBJICHUS KUJIKOCTH
KUIKOCTH OT TITYOWHBI. OT TUTYOWHBI TTIOTPYKECHUSI ¥ TUIOTHOCTH YKUIKOCTH.
[TaeBmMaTndeckue mMamuHbl. | HaGmonenne u 00bsICHEHHE THAPOCTATHIECKOTO
I'mppocratnueckuii rapaziokca Ha OCHOBeE 3akoHa [lackans.
napagokc. Coobmaronuecst | M3ydenne cooOarnmxcsi COCy10B.
cocyabl. ['mapaBnuueckue | Pemienue 3amay Ha pacuéT AaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHEHUE IPUHIIUTIA TCUCTBUS
TUIPABINIECKOTO TIPecca, MTHEBMATHICCKUX
MallIuH.
AHanu3 u 00bCHEHHE NMPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JTABJICHUS
KUIKOCTH U 3aKkoHa [lackans, Hampumep
MIPOIIECCOB B OPraHU3Me MPHU TITYOOKOBOTHOM
HBIPSHAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKCnepUMeHTAIbHOE OOHAPYXKEHNE
JIaBJICHUE atMoc(epHoe JaBICHUE. aTMoc(epHOro JaBJICHHUS.

[IpyuumHEI CylIeCTBOBAHUS

Ananu3 1 00ObsICHEHUE OIBITOB U IMPaKTUICCKHUX
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BO3JIYIITHON 000JI0UKHU
3emmu. OnbiT Toppuuery.
Nsmepenune armocdeproro
JABJIEHUS. 3aBUCUMOCTh
aTMoc(epHOro JaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Tpubopsr

JUTSL U3MEPEHUS
aTMoc(epHOro JaBICHUS

CUTYallMi, CBSI3aHHBIX C ICMCTBUEM
aTMOC(EepHOro JaBJICHUS.

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

Pemenune 3anau Ha pacué€r arMochepHOro
JABJICHMUS.

W3yuenue ycrpoiicTBa bapoMeTpa-aHepoOHnIa

4.4

JlericTBUE )XKUJIKOCTU U
rasa Ha MorpyeHHOE
B HUX TEJIO

JleficTBUE )XKUIKOCTH U T'aza
Ha NOrpyKEHHOE B HUX
Telo. BeiTtanikuBaromias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Tei.
BosnyxonnaBanue

DKCnepUMEHTAIbHOE OOHApYKEHUE JEHCTBUS
YKUJIKOCTU U T'a3a HA NOTPYKEHHOE B HUX TETO.
OrnpeniesieHNE BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOILIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

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

B KUJIKOCTh YaCTH TEJA U OT INIOTHOCTH
AKUJKOCTH.

IIposepxa nezasucumocmu 8bimanKugaowel
CuUbl, Oelicmayroujeli Ha mejio 8 HCUOKOCmU,
om maccol meiud.

HccnenoBanue 3aBUCUMOCTH BECa TeJia B BOJE
0T 00bE€Ma MOTPYKEHHON B KUJKOCTh YacCTH TeJa.

36



®enepanpHas pabouas mporpamma | dusuka. 7-9 knaccel (60a30BbI YPOBEHB)

Pemenne 3ana4 Ha IpUMEHEHUE 3aKOHA
Apxumena U yCIIOBUs IUIABaHUS TEJL.
KoHcTpynpoBanue apeomerpa Ui
KOHCTPYMPOBAHMUE JIOAKHU U OIIPElEIICHUE €€
IPy30110AbEMHOCTH

Hroro no pazneny

21

Pa3znen 5. PaGora u MOIHOCTD. JHeprus

5.1

Pabora n MOIIHOCTD

3

Mexanuueckas pabdora.
MomHoCTE

DKCIEPUMEHTAIBHOE OIIPEIECIICHUE
MEXaHUYECKOW paOOThI CHIIBI TSHKECTH

MIpY MMAJICHUN TEJA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU3OHTAIIBHOM ITOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMOM IIPU MMOABEME
I10 JIECTHHUILIE.

Pemenue 3ama4 Ha pacy€T MeXaHUYECKON PadOThI
Y MOIIIHOCTH

5.2

IIpocTbie MEXaHU3MBI

[IpocThie MEXaHU3MBL:
peIuar, 0JI0K, HaKJIOHHAS
iockocTh. [IpaBuiio
paBHOBECHS pblyara.
[Ipumenenue mpasuia
paBHOBECHS pbluara

K OJIOKY. «30510TOE

npaBuiio» Mexanuku. KII/]

MPOCTHIX MEXAaHNU3MOB.
[IpocThie MEXaHU3MBI
B OBITY U TEXHUKE

OrnpenienieHre BHIMTPHIIIA B CHIIE POCTHIX
MEXaHU3MOB Ha IPUMEPE phlyara, MoJABMKHOIO U
HETOBI)KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHUS pblyara.
OOGHapyXeHHE CBONCTB MPOCTHIX MEXaHU3MOB

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

B JKMBBIX OpPraHU3Max.

DKCNEPUMEHTAIBHOE JOKA3aTEIbCTBO PABEHCTBA
padoT MpY MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne KIT/] HaKTOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha NpUMEHEHUE MTPABUIIA
paBHOBecHs pbluara u Ha pacuet KII/]

5.3 | Mexannueckas 4 MexaHnueckasi SJHEpPIUsl. DKCIEPUMEHTAIIBHOE ONPENEIIEHUE U3MEHEHNS
DHEPrus Kunernueckas u KUHETUYECKOW U MOTECHIMAJILHOW YHEPTUU Tella
MOTEHIUAJIbHAS SHEPTHSL. MIPU €ro CKaThIBAHUU 1O HAKJIOHHOM MJIOCKOCTH.
[IpeBpamienue ogHoro Buaa | @opMynrpoBaHUE HA OCHOBE UCCIICIOBAHMS
MEXaHUYECKOUN YHEPrun 3aKOHA COXPAHEHUSI MEXaHUUYECKON YHEPTUH.
B IPYroil. 3aKoH OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXpPaHEHHUS YIHEPTUH COXPaHEHHUsI DHEPTUH.
B MEXaHUKE Pemienue 3a1a4 ¢ UCIONb30BaHUEM 3aKOHA
COXpPaHEHHUsI YDHEPTUH
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB I1IO ITPOI'PAMME
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8 KVIACC
Ne HaumenoBanune KomnuectBo | IIporpammHuoe copepkanue | OCHOBHBIE BUJBI JESTEIBHOCTH 00Y4arOMIMXCS
n/m pa3zesioB U TEM 4acoB

y4eOHOI0 mpeMeTa

Pa3znen 1. TenjioBbie IBJI€HUSA

1.1

CtpoeHue 1 CBOMCTBa
BEIIIECTBA

OCHOBHbBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYII. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPAOroO, KUJIKOTO
Y Ta3000pa3HOT0 COCTOSHUN
BEILIECTBA.
Kpucramnmueckue u
aMmop(QHBbIe Tea.
OObsicHEHUE CBOWCTB ra3os,
KUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHU
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauynBaHue U
KalWUISIPHBIE SBJICHUS.
TeroBoe pacmmpeHue u
cKaTue

HabGnronenue u uHTEpIIpeTaIs OMbITOB,
CBUJIETENBCTBYIOMIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHHM BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Pemenne 3a1a4 1o OlleHMBaHUIO KOJTUYECTBA
ATOMOB WJI MOJICKYJI B €IMHUIIE 00BEMA
BELIECTBA.

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

OObsicCHEHUE OCHOBHBIX Pa3fInyuil B CTPOCHUU
ra3oB, KUJIKOCTEU U TBEPIBIX TEI

C UCIIOJIb30BAHUEM TOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
[IpoBeieHre ONBITOB MO BHIPAIIIUBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WJIHA caxapa.
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[IpoBeneHue u 0OBICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX KAMWUISIPHBIC SIBIICHUS U
SIBJICHWE CMaYyMBaHMUSI.

OObsicHEHUE PO KAMWJUISIPHBIX SBICHUIN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HabGroienure, mpoBeieHne U OObSICHCHHE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPIBIX TeEJL.
OO0bsacHeHue coxpaHeHus: 00bEMa TBEPABIX TEN,
TEKY4YECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),

JABJICHHS Ta3a.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00béMa u
HArpeBaHUs WM OXJIAXKICHHS, U UX 00bSICHEHUE
HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.
AHaIM3 MPaKTUYECKUX CUTYaIlUH, CBSI3aHHBIX

CO CBOMCTBaMU ra30B, JKUJIKOCTEU U TBEPABIX TEI

1.2

TenmoBelie MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHs1s
sHeprusi. CrocoOsl
VW3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda u
coBepiieHue padboTel. Buabl
TEIIONEPEAAYH:

OO06ocHOBaHWE TTPaBUJI U3MEPEHUS TEMITepaTyPBhl.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS 1
IITKaJI TeMIICPaTyPHI.

Habmronenne n o0bsCHEHHE OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
SHEPTUHU TeJa B pe3yabTaTe TeIUIONEpeaaun U
paboThl BHEIIIHUX CHIL.

Habnronenne n 00bICHEHHUE OIBITOB,
00CYXXJIEHHE MPAKTUYECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonnuecTBO TEMIOTHI.

VY nenbHasg TEMI0EMKOCTD
BeniecTBa. Tenaoo0MeH U
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oamanca. IlmaBnenue u
OTBEpJICBaHUE
KPUCTAIMYECKHUX BEIIECTB.
V nennHas TeIiora
IUIaBJICHUS.
[Tapoo6pa3oBanue u
KoHJeHcauus. Mcnapenue.
Kunenwue. YaenpHas
TEIJI0Ta MapooOpa3oBaHMUSI.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHHUsI OT aTMOoc(epHOro
JIaBJICHMS.

BrnaxunocTs Bo3yxa.
DHeprus TOIIUBA.
VnennHas Teriora
CropaHus.

[TpuHIMIIBEI paOOTHI
TeroBbIX aurareneit KIT/]
TEIJIOBOT'O JIBUTATEJIA.
TennoBele ABUTATEIIN U

JEMOHCTPUPYIOIINX Pa3TUYHBIC BUIBI
TEIUIONEePEIauM: TeTUIONPOBOHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccnenoBanue sBICHUS TEIJI000MEHa

IPYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabtoeHne ycTaHOBIICHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJAHOM BOJIOM.
Onpenenenue (M3MEpeHUE) KOIMYECTBA
TEIJIOTHI, TOJYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MEpeHUE) yIeIbHON
TEIIOEMKOCTH BEILIECCTBA.

Pemrenune 3ama4, CB3aHHBIX C BBIUMCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTH

IPU TETIO0OMEHE.

AHaIIM3 CUTYyallMi TPAaKTUYECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIIESCTB U
MaTepuasoB, HAIPUMeEp, B LETAX
SHeprocOepeKeHUs : TEMIOU30JISIIHUA,
sHeprocOeperarome Kphbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabOnronenue siBjeHUi uCapeHust 1
KOH/JICHCAIIHH.

HccnenoBanue nporecca ucnapeHust
Pa3IMYHBIX KUIKOCTEH.

OObBsicHEHUE SBIICHUHM UCTIAPCHUS 1
KOHJICHCAIIMX Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
MpEBpALIECHUS YHEPTUH
B TEILJIOBBIX MpOIeccax

MOJIEKYJISIPHOTO YUEHUSI.
HaOmonenue u o0bsacHeHUE npoliecca KUMeHus,
B TOM YHCJIE€ 3aBUCUMOCTHU TEMIIEPaTyphbl
KUIICHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHNE) OTHOCUTEIHLHOM
BIIOKHOCTH BO3/yXa.

Habmonenune nmpoiiecca rraBieHus
KPUCTAJUIMYECKOTO BEIECTBA, HAPUMED, JIb/IA.
CpaBHeHUE MPOLIECCOB ILIABJICHUS
KPUCTAJUIMYECKUX TE U pa3MATICHHUS

IpU HarpeBaHUHM aMOP(HBIX TEJI.

Onpenenenue (M3MepeHUE) yIeIbHON TEIIOTHI
TUTABJICHUS JIBJIA.

OObscHeHuE SBICHUN TIJIaBJICHUS U
KPUCTAJUIM3allM1 Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHUSI.

Pemenwne 3amay, CBSI3aHHBIX C BEIUUCIICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIeccax
TETUTIOTIepeau MPH TIABICHUN U
KPUCTAJUTM3AINH, UCTIAPSHUN U KOHICHCAIUH.
AHanu3 cuTyanuii MPaKTUIECKOro MPUMEHEHUS
SIBJICHUH TIABJICHUS M KPUCTAILTU3AINH,
HarpuMep, MOJIy4eHNE CBEPXUYUCTHIX
MaTepUaloB, COJIeBas Tpesika u Jp.

Ananu3 paboTsl U 0OOBSICHEHUE ITPUHIINIIA
JEMCTBUSI TETIJIOBOTO JABUTATEIS.

Boruncnenme koauuecTBa TEeIoThI,
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BBIJICIISIFOIIETOCS IIPU CTOPAHUU PA3INIHBIX
Bu10B ToriuBa, U KI1J] nurarers.
OO6cyXIeHNe PKOJOTHYECKUX TOCIICICTBUI
WCIIOJIb30BaHMS JBUTATEIICH BHYTPEHHETO
CrOpaHus, TCIUIOBBIX M THAPOIICKTPOCTAHIIMHA

Hroro no pazneny

28

Pa3zpnen 2. Dinekrpuyeckue u

MAarHuTHbIC ABJICHUSA

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

7

DJIeKTpHU3alus Te.

JIBa pozia dIEKTPUUIECKUX
3apsia0B. B3anmopericreue
3apsSKEHHBIX TEJl.

3akon Kynona (3aBUCHUMOCTh
CUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apsSiI0B U
PACCTOSTHUSI MEXKTy TEeJIaMH ).
DJIEKTPUUYECKOE TOJIE.
Hanpsxk€anocTh
AJIEKTPUYECKOTO MOJIA.
[IpuHIMD Ccyneprio3uun
BJIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).
Hocurenu snextpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
AIEKTPUYECKUN 3aps/I.
CtpoeHue aToma.
[IpoBogHUKH U

Hab6mronenue u mpoBeieHUE OMBITOB

0 DJIEKTPU3AIIAU TEJ MPU COMPUKOCHOBEHUU U
WHIYKIAEH.

Habmronenne n o0bsICHEeHNE B3aMMOICHCTBUS
OJTHOUMEHHO M PA3HOMMEHHO 3apsHKCHHBIX TEJL.
OOBsicCHEHHE TTPUHITUIIA ICUCTBHUS JIEKTPOCKOIIA.
OObsiCHEHUE SIBIICHUM JICKTPH3AIIUH

IIPU COMMPUKOCHOBEHUHM TEJI U MHAYKIIUCH

C UCIIOJIL30BaHUEM 3HAHUI O HOCUTEIIAX
AJICKTPUYECKHUX 3apsI0B B BEIECTBE.
Pacno3naBaHue U 0ObsICHEHHE SIBICHUU
AJIEKTPU3AIlUU B TTOBCETHEBHON JKU3HHU.
Ha0monenre u 00bsICHEHUE OIBITOB,
WJLTIOCTPUPYIOIIHNX 3aKOH COXPAHCHHUS
AJIEKTPUUECKOTO 3apsiia.

HabGnroneHue ommbITOB M0 MOCIMPOBAHUIO
CHJIOBBIX JIMHUN 3JIEKTPUYECKOTO TIOJIS.
HccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS
Ha ITPOBOJIHUKHU U TUDJICKTPUKHU
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JIURJICKTPUKHU. 3aKOH

COXpPAaHCHHUA SJICKTPHUICCKOI'O

3apsizia

2.2

[TocTostHHBIN
BJICKTPUYECKUN TOK

20

DIJIEKTPUYECKUN TOK.

Y cnoBus CymecTBOBaHUS
AJIEKTPUYECKOTrO TOKA.
Hcrounnku mocTOSSHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKast 1ETb.
Cuna Toka. DJIeKTpUIECKOe
HaIpsKEHHE.
ConpoTuBjeHUE
MIPOBOJHUKA. Y IEJIbHOE
CONPOTHUBIICHUE BEUIECTBA.
3akoH OMa 1J1s yyacTka
uenu. [locnegoBarenbHOE U
napaJuIeIbHOE COETMHEHNE
MIPOBOJIHUKOB.

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

HaGmronenne pa3amaHbIX BUJIOB JICHCTBUS
IEKTPUUECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJIOB JE€HUCTBUS B IIOBCETHEBHOM KU3HMU.
HabGnronenne BOSHUKHOBEHHS Ta30BOT0 paspsiaa
Y 3JIEKTPUYECKOr0 TOKA B XKHUJIKOCTH

COopKa 1 UCTIBITAHUE JIEKTPUIECKOH 11ETIH
ITOCTOSTHHOT'O TOKa.

M3mepenue cuiibl TOKka aMIepMETPOM.
N3mepenune 3neKTpu4ecKoro HanpsiKEHUs
BOJILTMETPOM.

[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, IIOMIaAX MONEPEYHOTO CEUEHHUS
Y MaTtepuana.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA,
MPOTEKAIOIIETO YepeE3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAITPSKECHUS
Ha pe3UCTOPE.

[IpoBepka npaBuia CIIOKEHUS HAMPSHKEHUM
IIPY MOCIIE0BATENBHOM COCIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia sl CUIIbI TOKA

IIpY NapauIeIbHOM COCAUHEHUU PE3UCTOPOB.
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oTpeduTeNn
AIEKTPUUECKON IHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyalui nocieq0BaTeIbHOTO U
[apajjIeIbHOIO COEIMHEHUS IPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUECKUX CETSX.

Pemenne 3agay ¢ ucnonb3oBaHueM 3akoHa OMa
u hopmyl pacuéra FJIEKTPUIECKOro
CONPOTUBIICHUS MPU MOCJICTOBATEIHLHOM U
[1apajjIeIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue padOThI AMEKTPUUECKOTO TOKA,
MIPOTEKAIOILIETO YEPE3 PEZUCTOP.

OrnpeneneHue MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JaMIIOYKy OT HanmpspKeHus Ha Heil. Onpenenenue
KII[ marpeBarens.

Uccnenosanue npeobpazoBaHus YHEPTUU

IIPU MMOJBEME TPY3a JJIEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIIbHBIX TPHOOPOB.
OObsicHEeHUE TPUUUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLIUIIA IEUCTBHS IIJIABKUX MPEIOXPAHUTEIICH.
Pemenue 3a1a4 ¢ nCnonb30BaHMEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuuTHBIC SIBJICHUS

ITocTosTHHBIE MArHUTEL.
BzaumoneiictBue
IMOCTOSIHHBIX MAarHUTOB.
MarHuTtHoOe noiJe.
MarauTHoe none 3eMiIn

HcciaenoBanne MaroiuTHOIO B3aUMOACHCTBHUSA
MMOCTOSTHHBIX MarHUTOB.

N3ydenrne MarHuTHOTO TMOJIS TOCTOSTHHBIX
MarHUTOB MPHU UX OOBETUHEHUU U pa3JeiICHUU.
HccaenoBanue MariuTHOTO B3aUMOACHCTBUS
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1 €r0 3HAYCHUE IS )KU3HU
Ha 3emue. OnbIT Ipcrena.
MaruuTHOE 1oJie
3JIEKTPUYECKOT O TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TEXHUKE. /[ericTBUE
MarHUTHOTO MOJIA

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOBUTATEITH
MOCTOSIHHOTO TOKa.
Hcnonw3oBanue
3JIEKTPOJBUTATEIEH

B TEXHHUYECKUX YCTPOUCTBAX
Y Ha TpaHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3yuyeHrie MarHuTHOTO MOl TOCTOSTHHBIX
MarHuTOB MPHU UX OOBEAUHEHUH U pa3/IeTICHUH.
[IpoBeneHre ONBITOB MO BU3YyaJIn3alluu MO
MOCTOSIHHBIX MarHUTOB.

N3ydyeHue siBJIeHUS HAMarHUYMBaHUS BEILIECTBA.
HccnenoBanue necTBUS dIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

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

AHaIIA3 CUTYyalui MPaAKTHYECKOTO TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEUIIUHE).
N3ydyenue nencTBUsI MAarHUTHOTO MOJISt

Ha MPOBOJHUK C TOKOM.

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

Pacnio3snaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOJIBUTATEIICH

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMAarHuTHas
WHTYKITAS

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

OTMBITHI IO HCCICOAOBAHHNIO ABJICHUS
BHeKTpOMaFHHTHOﬁ HHAYKIUHU: UCCIICTOBAHHC
W3MCHCHUM 3HAUCHUS U HaIIpaBJICHUA
HHAYKIOIMOHHOI'O TOKaA
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CnocoObl osy4eHus
AIEKTPUYECKON IHEPTHUU.
DIIEKTPOCTAHIINHU

Ha BO30OHOBIISIEMbBIX
HMCTOYHHUKAX SHEPTHU

Hroro no pazaeny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
Ne HanmenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHbIE BUIbI AESITEIBHOCTH 00YUarOIIUXCS
n/m pa3aesoB U TeM 4acoB

y4e0HOr o mpeMeTa

Pa3znen 1. Mexannueckue iBJI€HHUSA

1.1

MexaHudeckoe
JIBIDKEHUE U CIIOCOOBI
€ro OIMCaHus

10

MexaHnn4eckoe NBUKEHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKCHHE.
HepaBHOoMepHOE
NPSMOJIMHENHOE JBUKECHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJIa MPU
HEPaBHOMEPHOM JIBH>KCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JBUKECHHE.
CBo0OoiHOE MajieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE IBHKEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitnas u
yIJIOBasi CKOPOCTH.

AHanu3 1 00CyXJIeHUE Pa3IUuYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHIKECHHUSI.

OO6cyxeHne rpaHul] IPUMEHUMOCTH MOJIEH
«MarepuaibHas TOUKay.

Onncanne MEXaHUYECKOTO IBHKCHUS
pa3nuYHBIMH criocobamu (ypaBHEHUE, Ta0IHIIA,
rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYalllN, B KOTOPBIX
MPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUYKEHUS.

HaGmonenne MexaHu4ecKoro JBUKEHHS Tela
OTHOCHUTENIBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHHUE ITyTEN U TPAEKTOPHUIl IBHKEHUS
OJTHOTO ¥ TOTO K€ TeJIa OTHOCUTEJILHO PA3HBIX
TEJI OTCYETA.

Amnanu3s tekcra ["anunes 00 OTHOCUTENBHOCTH
JBUYKEHUS; BBIITOJIHEHHUE 3a1aHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

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

AHanmu3 1 00CyXJIeHHe CIIocO00B
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LlenTpOocTpEMUTENBHOE
YCKOPEHHE

IpUOTKEHHOTO OMpeeIeHNsI MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AJEKTPUUECKOr0 aBTOMOOWIIA U T. II.).
Onpenenenue myTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBMKEHUS OT BPEMEHH.

O0cyxaeHue BO3MOXKHBIX TPUHITUIIOB
JeCTBUS TPUOOPOB, U3MEPSIOIIUX CKOPOCTD
(cnuIoMeTpOB).

Brruucnenue myTa ¥ CKOpOCTH IpU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU
Tena.

Onpenenenue NpoiiICHHOTO MYTH U YCKOPEHUs
JBYDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIIMHEHHOTO
JIBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU pasHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
COOMEEMCcmayIouue NPOMeNCYmKU 8pemMeHU
0OUHAKOBYL.
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OnpeneneHne yCKOpeHus Tena

IIPU PABHOYCKOPEHHOM JBUKEHUU

110 HAKJIOHHOM TUIOCKOCTH.

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

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO
JBUKEHUS TeJa IO OKPYKHOCTH.

Pemenne 3agay Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTHUK
MEXaHWYECKOTO JABUKEHUS PA3TMYHBIX BUJIOB.
PacnoznaBanve u mpuOMMKEHHOE OMUCAHNE
Pa3IMYHBIX BUJOB MEXaHUUECKOTO ABUKECHUS
B IIPUPOJIC U TEXHUKE (HA IMpUMEpax CBOOOTHO
NaJA0IINX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U JP.)

1.2

B3aumonericTBue Tei

20

IlepssIii 3ak0H HproToHa.
Bropoii 3akon HeroToHa.
Tperuii 3akoH HproToHA.
[IpuHUOMO Cynepno3uLu
CHJIL.

Cuina ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuiia
TPEHHUS CKOJIbXKEHUSI, CUJIa
TPEHUS TOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TATOTECHUS.

Hab6mronenue u o0CyKeHUE OIBITOB

C IBIDKEHUEM TeJia IPU YMEHBIIICHUH BITUSTHUS
JPYTUX T, MPEISITCTBYIONUX JBUKCHHIO.
Anamms Tekcra ["anmues ¢ onucanuemM
MBICTICHHOTO DKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OOcyxIeHne BO3MOYKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUHU B Pa3JINIHBIX CHCTEMaX
OTCYETA.

Habmonenue u 00CcyX1eHne MEXaHHISCKUX
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Y ckopeHue cBOOOHOTO
najeHus. J[BuxeHue rmiaHeT
Bokpyr Connna. [lepBas
KOCMUYECKast CKOPOCTb.
HesecomocTs 1 neperpysku.
PaBHOBecHne MaTepuanbHOU
TOUKHU. AOCOIIOTHO TBEPIOE
teno. PaBHoBeCHE TBEPAOTO
TeJa C 3aKPETUIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBL.
Lentp TsKECTH

SIBJICHUH, ITPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM

Y YCKOPEHHOM JBH>KEHUHM OTHOCUTEIBLHO
KaOuHeTa (PU3UKU.

JIlencTBus C BEKTOpAMU CUJIL: BBITIOJIHEHUE
3aJIaHUH 10 CI0XKEHUIO U BRIYUTAHUIO
BEKTOPOB.

HaGmronenue u/vumu npoBeicHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS
TeJla OT MPUJI0KEHHOW K HEMY CUJIbI U MACCHI
Teja.

Ananu3 1 oObsICHEHUE SIBJICHUN

C MCIIOJIb30BAHMEM BTOPOTro 3aKoHa HbloTOHA.
Pemenue 3a1au ¢ UCIOJIb30BAaHUEM BTOPOTO
3aKkoHa Hpl0TOHA M MpaBujia CIOKEHUS CHJL.
Onpenenenne KECTKOCTU MPY>KUHBI.

AHaJu3 cuTyalui, B KOTOPLIX HaOII0Aat0TCs
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 k03hGUIMEHTA TPECHUS
CKOJIb)KCHHSI.

N3mepenue cumbl TpEeHUs MOKOSI.
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Pemrenue 3anay ¢ ucnoiab3oBaHuEM (HOPMYIIbI
JUTS1 CUJIbI TPEHUS CKOJIbKCHUSL.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO AEHCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO TIaJICHUSI.
OO0bsicCHEHUE HE3aBUCUMOCTU YCKOPEHMUS
CBOOOJIHOT'O MaJCHUs OT MacChl TeJa.

OueHka BeJIMYMHBI CUJIbI TATOTECHHS,
JNIEUCTBYIOILIIEN MEXIY IBYMS TEIaMU

(IJ1s pa3HbBIX Macc).

AHaIIU3 ABUKEHUS HEOCCHBIX Tel

MO/ ICCTBUEM CHJIBI TATOTCHUS

(C UCTIOJIb30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIUH).

Pemienue 3a1a4 ¢ UCMONIb30BAHUEM 3aKOHA
BCEMUPHOTO TIATOTEHUS U (POPMYJIBI

JUIS1 pacu€Ta CHUIIbI TSKECTH.

AHaJIN3 OPUTUHAJIBHOTO TEKCTA,
OMUCHIBAIOIIIECTO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BHIIIOJIHEHUE 3a1aHUIN
M0 TEKCTY (CMBICIIOBOE UTCHHE).

Habnronenue u o0CyKaeHUE ONBITOB

10 U3MEHEHUIO Beca Tela NpU YCKOPEHHOM
JBU>KCHUU.

AHanu3 ycJIOBHI BO3HUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemienue 3amay Ha onpeeneHre Beca Tena

B Pa3JINYHbBIX YCIOBUSX.
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AHanu3 cui, IEUCTBYIOIIMX Ha TEJIO,
IIOKOsIIEeECs Ha OIope.
OrnpeneneHune NEHTpa TAKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXpaHEHHUS

10

Nmnynbc Tena. U3sMeHeHue
uMnyJbca. UMnynbc cusl.
3aKOH COXpaHEeHUSs
uMITysbca. PeaktuBHoe
JBH)KCHUE.

Mexannueckas padora u
MOIIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPTUU U
pabotsl. [ToTeHnnansHas
DHEPIHs TENA, MOJHATOrO
HaJl TOBEPXHOCTHIO 3EMIIH.
IToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPIrUH. 3aKOH COXpPaHEHUs
MEXaHUYECKON YHEPTUH

Hab6mronenne u o0CcyXaeHHE OMBITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYIbCa

MIPU B3aUMOJICIICTBUHU TeJl, 3aKOH COXPAHEHUS
UMITYJIbCA TIPH a0COMIOTHO YIPYTOM H
HEYIPYroM B3aUMOJEHCTBHUU TEIL.

AHanu3 CUTyaluid B OKPYXaoIIeH KU3HU

C UCITIOJIb30BAHUEM 3aKOHA COXPAHECHUS
VUMITYJIbCA.

Pacnio3naBanue siBICHUS] PEAKTUBHOTO
JBIKCHUS B IPUPOJIC U TEXHUKE.
[IpuMeHeHue 3aK0Ha COXpaHEHUSI UMITYJIbCa
IUJIS1 pacy€ra pe3ysibTaTOB B3aUMOJICUCTBHUS TE
(Ha mpuMepax HEYIPYyTroro B3auMoOICUCTBUS,
YIIPYroro HEHTPaIbHOIO B3aUMOJICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOIBUKHO).

Pemenne 3a1a4 ¢ uCmonb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

OmnpeneneHue pabOThI CUITBI YIPYTOCTH

IIPY MOJBEME TPY3a C UCIOJIb30BAHUEM
HETOABUKHOTO U MOJIBUKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenue noTeHIMaaIbHON SHEPTUU YIPYTo
nehOpMUPOBAHHOMN MPY>KUHBI.

53



®enepanpHas pabouas mporpamma | dusuka. 7-9 knaccel (60a30BbI YPOBEHB)

N3mepenne KUHETHYECKOW SHEPTUHN Tela

110 JUINHE TOPMO3HOI'O ITyTH.
OKCNEepUMEHTAIBHOE CPAaBHEHUE NU3MEHEHUS
ITOTEHIIMAJIbHON U KUHETUYECKOW SHEPTUM TeNa
IIPU ABMYKEHHUH 10 HAKJIOHHOW IIOCKOCTH.
DKCHEepUMEHTaIbHAs MTPOBEPKA 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTrUn

pv CBOOOJIHOM TaJICHUHU.

[IpuMenenue 3aKk0Ha COXpaHEHUs
MEXaHWYECKOW HEPTUHU JUJIS pacyéra

MOTEHIIMAIbHON U KUHETUYECKOW SHEPTUM TENa.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHAa
COXpPAaHCHHUA MEXaHNYECKOH OHCPIUHn

Hror

0 TIO pa3erny

40

Pa3znen 2. Mexannueckue Ko

JIe0AHUA U BOJTHBI

2.1

Mexannueckue
KoJIcOaHUs

7

KosebarenpHoO€e OBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKN
KoJie0aHuM: epuo,
4acToTa, aMIUIUTY/a.
Maremarnueckui u
NPYXKUHHBIN MasTHUKH.
[IpeBpatieHre 3HEpPrun
P KoJeOaTeIbHOM
JIBUYKEHUU.

3aryxaronue KoieOaHus.
BrinykneHHbIe Koyie0aHusl.
Pe3onanc

HaGnronenue xonebanuii moa QJeHCTBUEM CHUIT
TSYKECTU U YIIPYrOCTH U OOHApYKEHHE
NOJI00HBIX KOJIEOAHUHN B OKPYIKAIOIIEM MUDE.
AHanu3 xonebaHuil rpy3a Ha HUTH U

Ha nipyxuHe. OnpeeseHne 9acToThl
KoJIe0aHU MaTeMaTHIECKOTO U MPY>KUHHOTO
MasITHUKOB.

Hab6mronenne n o0ObICHEHHE SIBJICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHOIa
KOJIcOaHUH MOABEIIEHHOTO K HUTH I'py3a

OT JUTMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOAHMI

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACChI I'py3a.

Hab6mronenre u o0cyXaeHNE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD IEpUoaa
KoJieO0aHU MPY>KUHHOTO MassTHHKA OT MacChl
rpy3a 1 )KECTKOCTU IIPYKUHBI.

[IpuMmeHeHrne MaTeMaTHIeCKOTO B MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJIEIICH ISl ONTMCaHUS
KoJIe0aHU B OKPYKAIOIIEM MUDE.

Pemenne 3amay, CBSI3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOTHI (1epuoaa) KojieOanuit
H3mepenue yckoperusi c60600H020 nadeHus.

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4yecKnue BOIHBI.
CBolicTBa MEXaHUUCCKUX
BOJH. [IpogonbHeie 1
rorepeyHbie BOJIHBL. J{JinHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHUS.
MexaHndecKrne BOJTHBI

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

3ByKa. IHpa3Byk u
YIBTPa3BYyK

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

Hab6mronenue pactipocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIETIN) U
oOHapy)KeHHEe aHAJIOTUYHBIX BUIOB BOJIH

B IIpUpPO/I€ (3BYK, BOJIHBI HA BOJE).
Briuncnenue 1auHbI BOJTHBI U CKOPOCTH
pacnpocTpaHeHus 3ByKOBBIX BOJIH.
DKCcnepuMEeHTAIbHOE OTpeeICHUE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJIEOAHUH.
Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCIIE, C UCITOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6monenue v 0o0bsiCHEHUE SIBIICHUS
AKYCTHYECKOT0 PE30HAHCA.
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AHaJIN3 OPUTHHAJIBHOTO TEKCTA, MTOCBAILIEHHOTO
UCIOJIb30BAaHUIO 3BYKa (MM yJIBTPa3BYyKa)

B TEXHUKE (3XO0JIOKaIUs, YIbTPa3BYK

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

0 TEKCTY (CMBICIIOBOE UTEHHUE)

Hroro no pazneny

15

Pasznen 3. 3JIeKTpOMaI‘HI’ITHO€ MoJI¢ M 3JICKTPOMArHUTHBIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHUuTHOE TOJIE. [TocTpoenue paccyxieHuii, 000CHOBBIBAIOIINX
noJie u DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOTO U MAarHUTHOTO
AJIEKTPOMArHUTHBIE CaoiicTBa MIOJIEH.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana >7EeKTPOMArHUTHBIX | DJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcrionb30Banne C MIOMOILbIO MOOMJIBHOTO TEJE(POHA).
AIEKTPOMArHUTHBIX BOJIH AHaJIU3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3ma.
DJIeKTpOMarHuTHas MpUpoJa | AHAJIM3 TEKCTOB, OMUCHIBAIOUIUX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHHUS B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECCHBIX Te
(CMBICJIOBOE UTEHUE).
PacniosnaBanue u aHanu3 pa3IM4HbIX
MPUMEHEHUH AJIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ncnonap30BaHUEM QOPMYIT
JUIs1 CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI U YaCTOThI CBETA
Hroro no pazneny 6
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Pasznea 4. CBeToBbIC SIBJICHUSA

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETa

JlydeBas mozenb cBerta.
Hcrounuku ceera.
[IpssmonnHerHoe
pacnpoCcTpaHEHHUE CBETA.
3armenust ConHua v JIyHbI.
Otpaxenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPaKCHUS
CBETAa.

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

HabGmronenue onbITOB, J1EMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEITHOTO PacpoCTpaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U TIOJIYTEHU),

Y UX UHTEPIpPETALUS C UCIIOIb30BAHUEM
MOHSITUSI CBETOBOT'O JIyYa.

OOBsiCHEHUE ¥ MOJICTTUPOBAHNE COJTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTila OTPasKEHUS
CBETOBOTO JIy4a OT yrja MajeHusl.

N3ydenue cBOMCTB N300paXKeHUs B INIOCKOM
3epKaJie.

Hab6nronenue u o0bsicHEHUE ONBITOB

0 TOJIYYEHUIO0 N300paKEHU B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u
00BSICHEHUE OMBITOB TIO MPEJIOMJICHUIO CBETA
Ha TPAHUIE PA3TUYHBIX CPEM, B TOM YHUCIIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
Hccnenosanue 3aBUCUMOCTH yIiia
MPEJIOMJICHHS OT yrjia MaJieHusi CBETOBOIO Jiy4ya
Ha TPAHUIIE «BO31YX—CTEKIIO».
PacnioznaBanue siBICHUN OTpakKeHUS U
MPEJIOMJICHHS CBETA B TTOBCEIHEBHOM JKU3HU.
AHali3 1 00BICHEHUE SIBJICHUS] ONITUYECKOTO
MHUpaxa.

Pemrenue 3ama4 ¢ MCHOIb30BaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIOMIICHHSI CBETA
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4.2 | JIuH3BI U ONITUYECKUE 6 Jlunza. Xon nyueit B iunH3e. | [lonydyeHue n300pa>keHUl C TOMOIIBIO
npubopsI OnTuyeckas cucrema cobuparolel 1 paccerBaroIel JTMH3.
¢doroanmapaTa, Mukpockomna | OnpeneneHue GOKYCHOrO pacCTOSHUS U
u teneckona. ['ma3 kak ONTUYECKON CHUJIBI COOMPAIOIIEH JIMH3BI.
ONTHYECKas CUCTEMA. AHaJIM3 yCTPOMCTBA U IPUHLUIIA IEUCTBUSA
bruzopykocth u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JaTbHO30PKOCTh dboToannapara, MUKPOCKOIIA, TEJIECKOMA.
N3yuenue monenu riia3a Kak ONTHYECKON
CUCTEMbI. AHAIIU3 SIBJIEHUW OJIM30PYKOCTU
U JAJIbHO30PKOCTH, PUHIUIIA JEHCTBUS
OYKOB
4.3 | PaznoxeHue 6enoro 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 MOJTYYEHHUIO O€I0ro CBETa MPH CIOKEHUU
CBETa PAa3HBIX L[BETOB.
[IpoBenenue u 0ObICHEHUE OIBITOB
110 BOCHPHUSITHUIO IIBETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 IIBETOBbIE (DUITLTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Paznen S. KBanToBbBIC SIBJICHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u OO6cyxnaenue 1enu onbiToB Pesepdhopaa

IIOIJIOIICHHUE CBETA
aTOMOM

IJIaHETapHask MOJENb aTOMa.
Mogens atoma bopa.
Hcnyckanue u normioueHue

ITIO UCCIICAOBAHHUIO aTOMOB, BBIIBUXKCHHC
TUITIOTE3 O BO3MOKHBIX PE3YyJIbTaTax OIIBITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHU:A
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cBeTa aToMOM. KBaHTHI.
JIuHenyaTple ClIEeKTPhI

aToMOB, (OPMYJIMPOBAHUE BHIBOJIOB

Y3 PE3YJIbTATOB OIBITOB.

OO6cyxkaeHue MpoTUBOPEUNid IITaHETAPHON
MOJIETIM aTOMa U OCHOBAHUM JJISI TUIIOTE3bI
bopa o craiimoHapHbIX OpOUTaX 3JIEKTPOHOB.
HaGmroieHre CruloniHbIX U JIMHEHYaThIX
CIIEKTPOB HU3J1yYEHHUS PA3JIUYHBIX BEILIECTB.
OObsicHEeHUE JIMHEMYAThIX CIIEKTPOB U3JTy4EHUS

5.2

CtpoeHue aTOMHOT0
sanpa

PannoakTuBHOCTB. Anb(da-,
0eTa- U raMMa-u3JydeHUsI.
CtpoeHne aTOMHOr O s/ipa.
Hyxmonnas moaens
aToMHOro sigpa. M3otomnsl.
PagnoakTusHBIE
npeBpanienus. [lepuon
roJjiypacraga aTOMHBIX SIAEP

OO6cyx)aeHne BO3MOXKHBIX THUIIOTE3 O MOJIETISX
CTPOCHHUS Sapa.

Onpenenenue coctasa siep MO 33JaHHBIM
MacCOBBIM M 3aps/I0BBIM YUCIIAM U

10 MOJIOKEHUIO B MIEPUOINYECKON CUCTEME
3JIEMEHTOB.

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

NP O-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL] IO TOTOBBIM
dbotorpadusim.

OO6HapyxeHue 1 U3MepEeHUe pagualiOHHOrO
¢doHa ¢ MOMOIIIBIO JO3UMETPA, OLICHKA €T0
WHTEHCUBHOCTH.

Anam3 OHOJIOrHYeCKUX U3MCHEHMH,
IPOUCXOIAIIUX MOJ ACUCTBUEM
PaOAKTUBHBIX U3JTYYECHHM.

Hcnons30BaHne paiMOAKTUBHBIX W3IIYy4E€HHN
B MEJIMIMHE
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5.3 | SlnepHble peakunu 7 Snepnsbie peakiuu. 3akoHbl | Pemienue 3amay ¢ MCMONb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsiI0BOrO U COXPaHEHMUSI MaCCOBBIX U 3apsJOBBIX YHUCEI
MacCOBOI'0 YHCE. DHEPIUsl | Ha ONPEIEICHUE PE3YyJIbTaTOB SAEPHBIX
CBSI3M aTOMHBIX sjep. CBsA3b | peakUnii; aHaJIU3 BO3MOKHOCTH WJIN
Macchl U dHepruu. Peakuium | HEBO3MOXXHOCTH SIACPHOM peaKinu.
CUHTE3a U JCJICHUS sIep. OueHka 3HEpruM CBSI3U AJI€P C UCTOIb30BAHUEM
Uctounuku sneprun Connia | GopMysibl DUHIITEHHA.
v 3BE31. SnepHas OO6cyx/1eHne NepCreKTUB UCIIO0JIb30BAHUS
sHepreTuka. /lencreus YIPaBJIIEMOI0 TEPMOSAIEPHOrO CUHTESA.
paZMOaKTUBHBIX U3NydeHU | OOCYXAEHUE NPEUMYILECTB U 3KOJIOTMYECKHUX
Ha >KUBBIE OPraHU3MBbI poOJIeM, CBSI3aHHBIX C SEPHON YHEPTeTUKOMN
Hroro no pazneny 17

IHoBTOpHUTEILHO-0000IAO NI MOTYJIb

IToBTOpEHME N
0bo01ieHne
coJiepKaHus Kypca
busuku 3a 7-9 KIaccel

9

Cucremaruzanus u
0000111eHrEe TTPEIMETHOTO
COZICpKaHMsI M OTIBITa
JeSITebHOCTH,
PUOOPETEHHOTO

IIPU M3YYEHUHU BCETO Kypca
($U3MKH OCHOBHOT'O OOIIETO
o0pa3oBaHUAI.

[loaroToBKa K OCHOBHOMY
rOCyJIapCTBEHHOMY
HK3aMEHY 10 (PU3UKE

JUTsL O0yYarouxcs,
BBIOPABIINX ITOT y4EOHBIM
npeaMeT

Brimonnenue yaeOHBIX 3a1aHUH, TPEO yIOIIHX
JIEMOHCTPAIMH KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOJTyYEHHBIX 3HAaHUH

JUIS1 HAYYHOT'O OOBSCHEHUS (PU3NUECKUX
SIBJICHUM B OKPYKaIOIEeW PUPOJE,

B IIOBCEIHCBHOM *KU3HHU U BEBISBIICHHS
(bU3HUECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHHUS OCBOCHHBIX
AKCIIEPUMEHTAIBHBIX YMECHHI

JUISL UCCIICIOBaHUS (DPU3HYECKUX SBIICHHM,
B TOM YHCJIE JJII TIPOBEPKH THIIOTE3
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Y BBISIBJICHHS] 3aKOHOMEPHOCTEM.

Pemienune pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEINONIAraouX UCIOIb30BaHNE (HU3MUECKUX
MOZEJIE 1 OCHOBAHHBIX HA COAEPKAHUU
Pa3IMYHBIX Pa3AeiioB Kypca (PU3UKH.
BrinmonHenue u 3anuTa rpynmnoBbIX WK
WH/IMBUTyaTbHBIX TPOEKTOB, CB3AHHBIX

C coJiep)kaHueM Kypca (pU3uKu

Htoro no pazneny 9
OBHIEE KOJIMYECTBO 102
YACOB 11O ITPOI'PAMME
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