MYHHUIIUITAJIBHOE ABTOHOMHOE
OBIHIEOBPA3OBATEJIbHOE YYPEXKIEHHUE
CPEJIHSIS1 OBHIEOBPA30BATEJIbHAS HIKOJIA Ne 143

PACCMOTPEHO
Ha 3acenauuu 11IMO

IIpoTtokgsi Ne 1 ot 27.08.2025
@ (Bpeizranosa H.H.)

COI''TACOBAHO

3aMgeTHTENb JHPEKTOpa
% (Kocce K.M.)

YTBEPXJAEHO

lIHpelg p MAOY COLI Ne 143
944 (M.K. JleBunckasn)
pukas Ne 122-O ot 29.08.2025

MMPUJIOKEHMUE Ne 12

(k OCHOBHO# 00pa3oBaTeIbHOM POrpaMMe OCHOBHOI'O 0011ero o0pa3oBaHus)

PABOYASA ITPOI'PAMMA
y4eOHoro npeamera «Puzuka»
(ocHOBHOE 0011Iee 0Opa3zoBaHMue)

ExarepunOypr, 2025
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OdenepanbHas pabouas nmporpaMma o ydyeoHomy mpenmery «dDusnkay (0a30BbIN
ypoBeHb) (mpeameTHass o00nacTb «EcTecTBeHHO-Hay4dHble NpPEaMEThI») (najnee
COOTBETCTBEHHO — IporpaMma 1o ¢pusnke, Pu3nka) BKIIOYACT MOSICHUTEIbHYIO 3aIICKY,
cofiepKaHue OO0y4yeHUs], IUIAaHUPYEMbIe Pe3yJIbTaTbl OCBOCHUS MPOrpaMMbl 1O (hU3HKeE,
TEMaTUYECKOe MIaHUPOBaHUE, NepeyeHb (KOAN(PUKATOP) paclpeIeeHHbIX M0 Kjaccam
IpPOBEpPSEMbIX TPEOOBAHMIN K pe3yJbTaTaM OCBOECHHS OCHOBHOH 00Opa3oBaTebHOU
pOrpaMMbl OCHOBHOT'O OOHIEro o0pa3oBaHUsA U 3JEMEHTOB COJAEpKaHUA MO (DU3HKE,
nepedyeHb (Koaudukarop) MNpoBEpsSIeMbIX TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U SJIEMEHTOB
coJiepaHus Mo Ppu3nKe.

INOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢u3uke HAa YpOBHE OCHOBHOT'O OOIIero oOpa3oBaHUS COCTaBlIEHA
Ha OCHOBE IOJIOKEHUU M TpeOOBaHMI K pe3yJibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOH 00paszoBaresbHON Tporpammsbl, npeactaBieHHbx B @I'OC OO0, a takxke
c yueToM (enepasibHON paboyeil mporpaMMbl BOCIIUTAHKS M KOHLICTILIMK TIPETIOAaBaHuUs
yueOHoro npeamera «Duznkay.

Copepxanue mporpamMMbl 10 (HU3MKE HampaBlIeHO Ha (HOpMHpPOBaHUE
€CTECTBEHHO-HaYYHOU I'PaMOTHOCTH OOYYaIOLIMXCSl U OPraHu3alui0 U3ydeHus: (pu3nKu
Ha JEeATEeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeamera B peanmmzanuu TpeboBanuit OGI'OC OOO Kk mIaHUPYyEeMbIM
JUYHOCTHBIM M METAaIllpeIMETHBIM pe3yJibTaTaM OOY4YEeHHs, a TaKKe MEXIIPEIMETHbIC
CBSI3W €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOI'O OOLIETrO
oOpa3oBaHUsI.

[Iporpamma mo ¢u3uKe ycTaHABIMBAET paclpelesieHHe Y4eOHOro marepualia
no roxam oOydeHus (Mo Kjaccam), MpeuiaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOIO COACPNKAHUSA U ydeTe
BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LETbIO OKa3aHMUSI METOJAMYECKOW MOMOIIU
YUUTEIIO B CO3/JaHUU paboyeil mporpaMMbl 0 Y4eOHOMY MPEIMETY.

®uzuka SBIIETCSA CHUCTEMOOOPA3YIOUIUM [UJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHMI,
U3Yy4aeMbIX XHMHEH, OWOJIOTHEeH, acTpoHOMHUEH M (u3nueckoi reorpaduel, BHOCUT
BKJIaJl B €CTECTBEHHO-HAay4yHYI0 KapTHUHY MHUpa, NOpeJocTaBiseT HauOoyiee sCHbIC
0o0pa3lbl MPUMEHEHUs HAy4YHOrO METOAa MO3HaHUS, TO €CTh Ccrocoda MOIydeHHs
JIOCTOBEPHBIX 3HAHUW O MUDE.

OnHa w3 TIAaBHBIX 3a7ad  (PU3MYECKOTO OOpa3oBaHUs B CTPYKType OOIIETo
o0pa30oBaHusi COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U UHTEpeca
K HayKe y 00 y4aroImXxcs.
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N3yuenne pusnku Ha 6a30BOM ypOBHE MPEANOIaraeT OBIAJACHHE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYUYHYIO I'PAMOTHOCTB:

Hay4YHO OOBSACHSATH SIBJICHUS,

OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT' O UCCIIEIOBAHUS;

UHTEPIPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh HAy4yHbIE JIOKA3aTEJIbCTBA
JUIS TIOJTyY€HUSI BBIBOJIOBY.

enu nzydenus: GpU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs ONMpe/ICICHBI
B KOHLEMUWHU MpenojgaBaHusi ydeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHBIX
Opra’u3aLusax Poccuiickoit Oenepanny, pean3yrommx OCHOBHBIE
o011eo0pa3zoBaTeIbHbIE IPOrPaAMMBI.

enu n3yuenust Gpu3nKu:

NpUOOpETeHHE WHTEpeca M CTPEMJICHUS OOYYaloIIUXCs K HAYYHOMY H3YYECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUNH O HAYYHOM METOJe TO3HaHHA U (OpPMUPOBAHHE
MCCJIEI0OBATENBCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBJIEHUSIM;

dbopMUpOBaHUE HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa HM3y4YEHUS OCHOB
CTPOEHUS MaTepu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKHU;

(opMUpOBaHUE TMPEACTABICHUA O poiu (U3MKKA JJs Pa3BUTHS  APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymiend MmpopeccuoHaIbHON
NesTEeNbHOCTH, CBA3aHHON ¢ (DU3MKOM, MOJTOTOBKA K JaJIbHEWIIeMY OOY4YEHHIO B 3TOM
HaIpaBJICHUH.

JlocTrkeHue 3THX LieJied mporpaMmbl 1o (M3HKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUsl 00ECTICYMBACTCS PEIICHUEM CIICAYIOIIUX 3a1a4:

npuoOpeTeHne 3HAaHUN O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, DJICKTPHUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUM ONUChIBaTh U OOBSICHATH (PU3MUECKUE  SBIICHUS
C MCMOJIb30BAaHUEM MOTYYEHHBIX 3HAHUI;

OCBOCHHME METOJOB PEUICHUSI MPOCTEHIINX PACUETHBIX 33Jlay C HCIOJIb30BAaHUEM
bu3znuecKkux MoieNel, TBOPYECKUX U MPaKTUKO-OpPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHUW HAOMIOJATh NPUPOAHBIC SBICHHUS U BBIMOIHATH OIBITHI,
nabopatopHbie pabOThl M SKCHEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOECHHUE MIPUEMOB paboThl ¢ MHpOpMaIe PU3NUECKOro CONIepKaHUs, BKIIIOYas
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTIXKEHUAX (PU3UKU, aHAIU3 U KPUTUYECKOE
OLICHUBaHUE UH(POpPMaLIHH;

3HAKOMCTBO CcO cdepamMu nOpodeCCHOHAIBHOM JACSATEIbHOCTH, CBS3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHIKEHMSIX
bu3nuecKon HayKu.

OOmiee 4YuCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3ydeHUs (U3MKA Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZlen0), B 8 kiacce — 68 yacoB
(2 yaca B Hepenmo), B 9 kinacce — 102 vaca (3 yaca B HEJENIO).
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[Ipennaraemslii B mporpamme 1o Gpusuke nepedueHsb 1a00paTOPHBIX padOT U OMBITOB
SBIISIETCS] PEKOMEHJATeNIbHBIM, YIUTENb ANIaeT BEIOODP MPHU MPOBEICHUH JT1a00paTOPHBIX
paboOT M ONBITOB C YYETOM WHIUBUAYAJIBbHBIX OCOOEHHOCTEW OOy4arouIuxcs, CIHCKA
HKCIEPUMEHTAIbHBIX 33JaHUH, PEJIaraéMbIX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOIO
PK3aMEHa 1o (PU3HKe.
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COJEPXKXAHUE OBYUYEHUA

7 KJIIACC
du3uKa u ee pojib B IO3HAHUM OKPYKAKOIIEro MUpa
Odusuka — Hayka O mnpupone. SBieHus npuponsl. DuU3nUecKHUe SBICHUS:

MEXaHNYECKHUE, TEIIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckre BenuunHbL. M3mepenne pusndeckux pennuuH. Ouzndeckue npudopsl.
[TorpemHOCTh M3MEpEHNT MexTyHapoaHas CUCTEMa EAUHULL.

Kak ¢usuka w© jgpyrue  eCTeCTBEHHbIE HAayKd  H3Yy4yalOT  IMPHUPONY.
EctecTBeHHO-HayuHBIM METO/ MMO3HAHUS: HAOJI0JeHIE, TOCTAHOBKA HAY4YHOI'0 BOIIPOCA,
BBIJIBYKEHUE TUTIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00bICHEHUE HAOII0AaEMOT0
sBneHus. Onucanue GU3NYECKUX SIBICHUHN C IOMOIIBIO MOJETEH.

Llemoncmpayuu
MexaHuueckue, TEIIOBbIC, EKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckre MpruOOPHI U TMPOIEAYPa MPSIMBIX H3MEPEHHUHN aHATOTOBBIM U IU(PPOBBIM
IpuOOpOM.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue MeHbI ASTICHHS MIKAIbl U3MEPUTEIHHOTO MPUOopa.

N3mepenune paccTosHAMN.

N3mepenne o6beMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenne pazMepoB MAJIBIX TEIL

N3mepenne TeMmriepaTypbl TpU TMOMOIIM S>KHIKOCTHOTO TEPMOMETpa M JaTYhKa
TEMIEPATYyPHI.

[IpoBeneHune mccieqoBaHus MO MPOBEPKE TUIOTE3bl: JaTbHOCTH TOJETa IIapHKa,
NYIIEHHOT0 TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE BBICOTA MTyCKa.

IlepBoHauanbHbIE CBEICHUS O CTPOEHHH BelllecTBa

CrpoeHue BemecTBa: aTOMbl 1 MOJIEKYJIbL, UX pa3mepbl. ONbIThI, TOKA3bIBAIOIINE
JMCKPETHOE CTPOEHUE BEILIECTBA.

JIBm>keHue yacTul BeuecTBa. CBsI3b CKOPOCTH JIBUXKEHUS YACTHUIL C TEMIIEPATypOH.
BbpoynoBckoe npmxkenue, auddysus. BzaumoaeiicTBiue yacTull BeUIECTBa: MPUTKEHUE
Y OTTAJIKWBAHHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHHE Ta30B, JKUJIKOCTEH U TBEPIBIX
(KkpucTaJUIMUECKMX) Tell. B3auMOCBSI3p MEXJy CBOMCTBaMHM BELIECTB B pPa3HBIX
arperaTHhIX COCTOSIHUSAX M HMX aTOMHO-MOJEKYJISPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJBI.

Jlemoncmpayuu

Hab6mronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenune nuddysun.

HaGnronenue sBIeHUN, OOBSACHSIOMIMXCSA TPUTSHKCHUEM WM OTTaIKWBAaHHEM
YJaCTHI] BEIICCTRA.
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Jlabopamopmvie pabomwi u onwvimol
OneHka quaMeTpa aToMa METOJIOM PsIIoB (C Ucnoib3oBaHueM doTtorpaduii).
OnbITHI 110 HAOIIOJIEHUIO TETIOBOT'O PACIITMPEHUS T'a30B.
OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSHKCHHUS.

JIBH:KEeHMEe M B3aMM OIeCTBHE TeJl

Mexannueckoe ABH>KeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUAKEHHUE. CKOPOCTD.
CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuer myTu U BpeMEHU ABUKECHUS.

SBnenue uHepuu. 3aKoH HHepLnK. BzauMoieiicTBrE Tell KaK MpUYMHA U3MEHECHUS
CKOpPOCTH ABHMXKEHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh BemiecTsa.
CBs13b IIJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00beMa BEIIECTBA.

Cua kak XapakTepucTHKa B3aumojaencTBusa Ten. Cuna ynpyroctu u 3akoH ['yka.
H3mepeHue cuiibl C TOMOIIBIO JUHAMOMETpPA. SIBIEHUE TATOTEHUA U cuiia TsokecTr. Cuiia
TSUKECTH Ha JIpyrux ImaHerax. Bec tena. Hesecomocts. CrioskeHUE CHII, HAIIPABICHHBIX
no oxHou mnpsmoi. PaBHomeWcTByromas cuil. Cuna TpeHus. TpeHHe CKOJIbXKEHUS
Y TPEHUE MOKOsA. TpeHue B MpUPOAE U TEXHUKE.

Jlemoncmpayuu
Habmonenne MmexaHn4ecKoro JBMXKEHUS Tea.
N3mepenne ckopocTh NpsIMOJIMHENHOTO JIBUKCHUS.
HaGmronenue siBieHUs] THEPIIUH.
Habmronenne n3MeHeHrs: CKOPOCTU MPU B3aUMOJICHCTBUM TEJI.
CpaBHEHHME MAcC MO B3aUMO/JIEVCTBUIO TEJL.
CiioxeHue cuJi, HalrpaBJIEHHBIX M0 OAHOU MPSIMOM.

Jlabopamophvie pabomwi u onwvimol

OmnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMXKEHUS (IIapuKa B JKUIKOCTH, MOJEIH
AJIEKTPUYECKOr0 aBTOMOOUIISL U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUST OpyCKa WM IIaprKa 10 HaKJIOHHOM
TUTOCKOCTH.

Omnpenenenue IOTHOCTH TBEPIOTO TeTa.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbKeHUs (edopMaliii) mpy>KHUHbI
OT NPUIIOKEHHOU CUJIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tela
U XapaKkTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

J/laBJieHre TBEepPABIX TeJl, sKUAKOCTEH U ra30B

JlaBnenue. CriocoObl YMEHBIIICHUS M yBEJIMYCHUs JaBiicHHs. JlaBineHue rasa.
3aBUCUMOCTh JIaBJIEHUS Ta3a OT o0beMa, TeMreparypsl. [lepenaya naBneHus: TBEpIbIMU
TEeJIaMU, SKUAKOCTAMU UM ra3zamu. 3akoH Ilackama. IlHeBMaTHueckue MaIlIUHBL.
3aBUCUMOCTh JaBJCHUS JKUAKOCTH OT TIyOuHbl. ['mapocTaTudyeckuii mapamokc.
Coobmmaronuecs cocyasl. [ uapaBaudeckre MeXaHUu3Mbl.

Atmochepa 3emsmm u armocdepHoe AaBieHHe. [IpUUMHBI CyIECTBOBAHUS
Bo3aymHONW ob6omouku 3emum. OmnbiTr  Toppuuennmu. WM3mepenne armocdepHOTO

7
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JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOTO HaBIICHUS OT BBICOTHI HAJ YPOBHEM MOpPS.
[Tpubopsl 111 U3MepeHust aTMOC(HEPHOro JaBICHUS.

JlelicTBUE JKMAKOCTM M Ta3a Ha NOTPY)KEHHOE B HHMX TenoO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JAaBJICHUS ra3a OT TEMIIEPATYPBHI.

[lepenaua naBieHUs )KUIAKOCTBIO U Ta30M.

CooOmaromuecs: COCy/Ibl.

I'mapaBnnueckuii mpecc.

[IposiBnenue nericTBrUs aTMOCHEPHOTO TaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT OO0BbEMa MOTPYKCHHOW dacTH Tela
Y TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KHUIKOCTH.

VYcnoBue muIaBaHus TEN: IUIABaHWE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopmvie pabomwi u onwvimol

Hccnenoanue 3aBUCHMOCTM Beca Tela B BOAE OT 00beMa MOTIPY:KEHHOU
B KAJIKOCTb 4aCTH Tea.

OnpeneneHue BBITANKHABAIOIIECH CHJIbL, JEHCTBYIOIIEWM Ha TEJNO, IMOIPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAOLIEH CHJIBI, JEHWCTBYIOIIEH Ha TEJIO
B KHUJIKOCTH, OT MAacChl TEJA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEN CUJIBL, JEHCTBYIOIIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOrPYKEHHOM B ’KHUAKOCTh YaCTH T€la U OT TUIOTHOCTH
KUJIKOCTH.

KonctpynpoBanune apeoMmerpa WM KOHCTPYMPOBAHHUE JIOJKU WU OIPEICIEHUE €€
IrPY30I0IbEMHOCTH.

PaGora nu MoIHOCTH. JHEprus

Mexanuueckasi pabora. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, 070K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHS pbluara K OJOKY. «30J0TOE MPaBUIIO»
mexanuku. Koaddunuent nonesnoro aeiicteus (nanee — KIIJI) mpocThix MeXaHHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckas 3Heprusi. Kunernueckas u noTeHIpaibHas sHeprus. [Ipespanienue
OIHOTO BHJA MEXAaHMYECKOM DHEPrUM B JpYrol. 3aKOH COXPAHEHUS DHEPIUHU
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepsl NPOCTHIX MEXAHU3MOB.
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Jlabopamopmvie pabomwi u onwvimol

Onpenenenne pabOThl CUJIBI TPEHUST MpPU PABHOMEPHOM JIBHKEHUU Tela
10 TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycioBul paBHOBECHS phlyara.

Nsmepenne KII/] HakIIOHHOM IIOCKOCTH.

N3yuenune 3ak0Ha COXpAHEHUS] MEXaHUYECKOU YHEPTIUU.

8 KVIACC

TeniioBble siBJICHUSA

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OIBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopnenu  TBepaoro, OKMAKONO M Ta3000pa3HOr0  COCTOSHUWM — BEIIECTBA.
Kpucraiuimueckue u amopdusie Tena. OObsSCHEHHE CBOWCTB TIa30B, KUIKOCTEH
M TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYIIPHO-KUHETUYECKON TEOPHHU.
CMaunBaHMe U KalWJUIIPHBIE SBJICHUS. TerIoBoe paclIupeHne U CKaTHeE.

Temneparypa. CBsi3b TEMIEPATYPbl CO CKOPOCTHIO TEIJIOBOIO JBMXKEHHS YACTHUL.
Buytpennsisi sHeprug. CrnocoObl M3MEHEHHs BHYTPEHHEW SHEpPruM: Teruionepeaavya
U coBeplieHHe paboTel. Buapl Temonepenayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3JIy4CHUE.

KomuuectBo TemioTel. VYienbHas TEIUIOEMKOCTh BelIeCTBa. TermiooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHME TEIUIOBOro OajnaHca. [1naBneHue u oTBepaeBaHue
KPUCTAJNIMYECKUX BEIECTB. YenbHas Temiora IuiaBieHus. llapooOpa3zoBanue
u koHzaeHcauus. MHcnapenuwe. Kumenwe. VYpaenbHas Temjaora napooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JTABJICHUS.

BrnaxnocTes Bo3ayXxa.

DHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CrOPAHUSL.

[Tpunuumns! pabotel TemwnoBsix Asurareneit KI1J[ remnosoro neurarens. TennoBbie
JIBUTATENM U 3alIUTa OKPYKAOLIEH CPEJIBL.

3aKOH COXpaHEHHs U MPEBPAIICHHS YHEPIUU B TEIJIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Hab6mronerne OpoyHOBCKOTO TBUKCHHSI.
Ha6monenune nuddysun.
Hab6mronenue siBneHnii cMauMBaHus U KAWJUIPHBIX SIBJICHUH.
Hab6mroienre TemioBoro pacimpeHust Tell.
N3menenue naBieHuns ra3a mpu U3BMEHEHUH 00beMa U HarpeBaHUH WITH OXJIKICHUH.
[TpaBusia u3mepeHus TemMnepaTrypsl.
Buasl Termonepenaum.
OxmaxaeHue mpy COBEPIICHUN PabOTHI.
HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMH CHUJIAMHU.
CpaBHEHHUE TEIIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.
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Habmronenue kuneHus.
HabmroieHre mocTossHCTBA TEMIEPATYPhI MPU TJIABJICHUH.
Moienu TEIIOBBIX ABUTATEIEH.

Jlabopamopmvie pabomwi u onvimuol

OnBITH IO OOHAPYKCHUIO JEHCTBHUS CHUJT MOJIEKYJIIPHOTO TTPUTSIKCHHUS.

OMBITH IO BRIPAIIMBAHUIO KPUCTAJIIOB MIOBAPEHHOM COJIM WITHA caxapa.

OnBITEI IO HAOIOACHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUIAKOCTCH W TBEPABIX
Te.

OmnpeneneHue AaBiIeHUs BO3AyXa B OAJIJIOHE HITIPHIIA.

OnbITH, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIICHHS BO3AyXa OT €ro oobhema
Y HArPEBaHUS VI OXJIQKICHUS.

[IpoBepka THUIOTE3bl JIMHEHHOW 3aBHCHUMOCTH [IMHBI CTOJIOMKA >KHJIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TEMIIEPaTypHl.

Habmonenne n3MeHeHusl BHYTPEHHEH YHEPTUH Tella B pe3yiIbTaTe TeIIoNepeIadun
¥ paOOThI BHEIITHUX CHIL.

HccnenoBanue siBICHHUsI TETUIOOOMEHA TMPU CMEUTMBAHWM XOJIOMHOW W TOpsuei
BOJIBI.

Omnpenenenue KOMMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW MPH TEIIO0OMEHE
C HArpeThIM METAJUTMYECKUM ITUITHHIPOM.

OmnpeneneHue yaeabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca UCTIapeHUs.

OmnpeneneHre OTHOCUTEIHHON BIAXKHOCTH BO3AyXa.

OmnpeneneHue yaeabHOM TEIUIOTHI TUTABJICHUS JIbJIA.

DJIeKTPpUYECKHE U MATHUTHBIE SIBJICHUA

OnekTpuzanus Ten. J[Ba poma dsieKTpUuecKux 3apsiaoB. BzauMmopeiicTBue
3apsuKEHHBIX Tell. 3akoH KylioHa (3aBUCMMOCTb CHJIbI B3aUMOZEHCTBUS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3apSI0B U PACCTOSTHUS MEKY TEJIaMu).

Onextpuyeckoe mnone. HanpspkeHHOCTh  AnekTpuyeckoro mods.  [IpuHiun
CYINEPHO3UIIUHU IJEKTPUUECKUX MOJeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »snexkTpruueckux 3apsaoB. OJIEMEHTApPHBIM JJIEKTPUUYECKUN  3apsl.
Crpoenue aroma. [IpOBOIHUKHM M THUAJIEKTPUKHU. 3aKOH COXPAHEHHUS BJIEKTPUUYECKOTrO
3apsa.

DJIEKTPUUYECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUSA AJIEKTPUUECKOr0O TOKA. McTouHNKH
MOCTOSSHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOro TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUNA TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuiia Toka. DNeKTpudeckoe HanpspkeHue. COnpOTHBIICHHE
IIPOBOJHMUKA. Y IE€IbHOE CONPOTUBIIEHWE BemecTBa. 3akoH OMa Juisl ydacTKa LEIu.
IlocnenoBarenbHOE U APAILIEIBHOE COEUHEHNUE IIPOBOJHUKOB.

PaboTa u MOIITHOCTB 2JIEKTPUYECKOTO TOKA. 3akoH J[>koymns—JIenia. Dnekrpudeckue
LENU Y MOTPEOUTENHN 3JEKTPUUECKOM d3Heprun B ObITy. KOpoTKoe 3amMbIKaHuE.

10
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IlocTossHHBIe MarHuThl. B3amMoaelcTBHE IIOCTOSHHBIX MarduToB. MarHuTHOE
noje. MarauTHoe noje 3eMJIM U €ro 3Ha4yeHHe JUIs KU3HUA Ha 3emie. OneIT Dpcrena.
MarHutHoOE T0J€ 3JIEKTPUUECKOro TOKa. [IpuMEeHEeHHEe 3JIEKTPOMAarHuTOB B TEXHHKE.
JleiicTBUE MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJICKTPOJIBUTATENIb MOCTOSIHHOTO
Toka.  Mcmosp3oBaHue — JJIEKTPOABUTATENEM B TEXHUYECKHX  YCTPOMCTBAX
Y Ha TPaHCIIOPTE.

Onbiter Dapanes. SBneHune >neKTpOMarHUTHOM WHAYKUMHU. [IpaBuiio JleHma.
OnektporeHeparop. CrnocoObl MOMYUYeHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIINHU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUHU.

Jlemoncmpayuu
DJeKTpU3aIus Tell.
JIBa poza dIEKTPUUECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSyKEHHBIX TEJ.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs UHIYKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsia0B.
[IpOBOTHUKY W TUSTIEKTPUKH.
MopnenpoBaHue CUIOBBIX JUHUN JJIEKTPAUUECKOTO MOJIS.
HcTouHMKM TOCTOSSHHOTO TOKA.
JIeliCcTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B KUIKOCTH.
["a30BbIi pa3psia.
N3mepenue cuiibl TOKa aMmIepMeTpoM.
N3mepenne 3neKTpuiecKoro HanpsiKEHNUs: BOJbTMETPOM.
Peocrar 1 MarasuH conpoTHUBIICHUM.
BzaumopericTBre TOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOXKHOCTH pa3AeIeHHUs TTOJKOCOB MAarHuTa.
MopaenrpoBaHuE MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.
MaruuTtHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIb IIOCTOSSHHOTO TOKA.
HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHIAYKIUU.
OnbiTel @apajes.
3aBUCUMOCTb HallpaBJICHUSI UHAYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHUS.
DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomwi u onvimol
OnbITHI 110 HAOTIOIEHUIO DIIEKTPU3AIIUN TE HHAYKIIUEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue neicTBUs SIEKTPUYECKOTO TOJIST HA TPOBOJHUKH U TUDJICKTPHUKHU.
COopka u mpoBepKa padOThI TEKTPUIECKON IIETTH MTOCTOSIHHOTO TOKA.
H3mepeHne 1 peryarpoBaHue CHUJIbI TOKA.

11
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N3mepenue u peryampoBaHue HAMPSHKCHUS.

HccnenoBanne  3aBUCUMOCTM  CHJIBI  TOKA, MAYIIETO  4€pe3  PE3UCTOP,
OT CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JJIEKTPUYECKOr'O COMPOTUBIICHUS
MIPOBOJIHHUKA OT €T0 JJIMHBI, IUIOAA1 MTONEPEUHOr0 CEYEHHUS U MaTepHaa.

[TpoBepka mpaBuia CIOKEHUSI HANPSHKEHUN MPU MOCIEAOBATEILHOM COECIUHEHUU
JIBYX pPE€3UCTOPOB.

[TpoBepka nmpaBuia IJisi CUIIbI TOKA MPU MapaIeIbHOM COCIMHEHUU PE3UCTOPOB.

Onpenenenue paboThl AEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTOP.

Onpenenenne MOIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIECIIIEMON HA PE3UCTOPE.

UccnenoBanne  3aBUCUMOCTH  CHJIbI  TOKa, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HANPSKEHUS HA HEW.

Onpenenenune KII/ narpeBarensi.

HccnenoBanre MarHUTHOTO B3aMMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHWTHOTO TOJS TIOCTOSHHBIX MAarHUTOB TPH WX OOBEIUHEHUU
U pa3JeicHuMN.

HccnenoBanue neiCTBUS SIIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITEI, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUS KaTYIIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuyenne necTBUS MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydueHue padoThl 3JIEKTPOABUTATETIS.

Nsmepenne KII/I anekTpoaBurarebHON yCTaHOBKHU.

OnBITHI IO UCCIAEAOBAHUIO SBJIECHUS 3JIEKTPOMArHUTHOM MHIYKLIMU: HCCIIETOBAHNE
W3MEHEHUM 3HaYCHUS U HaIlpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexanuyeckue siBJeHUSA

Mexannueckoe  JBWKeHHE. MarepuaibHas  Touka. Cucrema — oTcyera.
OTHOCUTENBHOCTh  MEXAHWUYECKOI'O  JBHKEHHUS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBrkeHue. HepaBHOMepHOEe NpsMOIUMHENHHOE JBMKeHHE. CpenHssi M MIHOBEHHas
CKOPOCTb T€JIa P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TIpsiMolinHelHoe ABukeHue. CBoOOIHOE TMajieHuE.
OmnbiTel ["anunes.

PaBHOMepHOEe nBUKEHHME 1O OKpyxkHOcTU. llepuog u wyactora oOpaieHus.
JIuHeHas u yriaoBasi CKOpoCcTU. LIeHTpocTpeMuTeNbHOE YCKOPEH HE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akoH Hserorona. Tperuit 3akoH Hprorona.
[IpuHOMN Cynepno3ULMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CWiia TPEHUS CKOJIbXKEHUS, CUJia
TPEHUS TOKOSI, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TSATOTEHUsA. Y CKOPEHUE CBOOOHOrO MaJeHUsI.
JIBrxenne maHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTb
U TIEPETPY3KHU.

12
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PaBHOBecue MarepuaqpHOM TOUKM. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTrO TeJa C 3aKPEIUICHHON OCBIO BpalleHuss. MoMeHT cwibl. LIeHTp TsoxecTu.

Nmnynee Ttena. M3menenue ummynbca. Mmmynbe cuibl. 3aKOH COXPAaHEHHS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanunueckass paboTa U MOLIHOCTh. PaboTa cuil TSHKECTH, YIPYrOCTH, TPEHUS.
Cas13b 3Hepruu u padoTsl. [loTeHManbHas SHeprus Tena, NOJHATOr0 HaJl TOBEPXHOCTHIO
3emun. lloreHnmanbHas >Heprus cxato npyxuHbl. Kunernueckas sHeprus. Teopema
O KHHETHUYECKON YHEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIHUH.

Jlemoncmpayuu

HabGmronenne MexaHWMYecKoro JBIDKCHHSI Tela OTHOCHUTEIBHO Pa3HBIX —Tel
OTCUeTA.

CpaBHeHUE MyTel U TPACKTOPUM JIBUKEHUS OJTHOTO M TOTO € Tela OTHOCUTENBHO
Pa3HBIX TEJ OTCUETA.

N3mepenne ckopoCcTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKCHHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JIBUKCHUS.

Habmronenue nBrxeHus Tela Mo OKPY>KHOCTH.

HabGmonenne MexaHMYECKUX SIBIIGHUW, TMPOUCXOASIIMX B CHCTEME OTCYeTa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JIBM)KCHUHM OTHOCUTEIHHO KaOWHETa
bu3nKu.

3aBUCHUMOCTbh YCKOPEHHSI T€Jla OT MAacChl TeJla U IEUCTBYIOIIEH HA HETO CHJIBI.

Habmronenne paBeHCcTBa CUJT IPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tenia npu yCKOPEHHOM JBUXKEHUH.

[Iepenaua ummysnbca 0pu B3aUMOJIEUCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU MPU B3aUMOJICHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPY HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHue UMITYJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.

Habmronenune peakTMBHOTO IBMOKCHHUSL.

CoxpaHeHre MEXaHUYECKOM PHEPruu IPU CBOOOITHOM MaJCHUH.

CoxpaHeHnEe MEXaHWYECKOW DSHEPruy IMpU [BWKEHUHU Telaa MOJ JACHCTBUEM

PYXKUHBI.

Jlabopamopmvie pabomwi u onwvimol

KonctpynpoBanue Tpakra i pa3roHa U JajdbHEHUIIEro paBHOMEPHOTO JABUKCHHS
HIapUKa WA TEIEKKH.

OnpeneneHue CpelHE CKOPOCTH CKOJIBKEHHsSI OpycKa WIM JIBHXKEHHS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue yCKOpeHHs Tena MpH paBHOYCKOPEHHOM ABMXKEHUHU 1O HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTYTH OT BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBHKCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

13
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[IpoBepka THUIIOTE3BI: €CIW TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadalbHOU
CKOPOCTH MYTH OTHOCSITCS KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEXKYTKH
BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHUS CKONBXKEHHS OT CHUJIBI HOPMAaJIbHOTO
JIaBJICHUSI.

Omnpenenenue K03pGUIIUEHTA TPEHUS CKOTBKCHHUS.

OmnpeneneHue >KECTKOCTH MPY>KUHBI.

OnpeneneHue pabOThI CWJIBI TPEHUS TPU PABHOMEPHOM JIBHKCHUHM Tea
M0 TOPU30HTATLHON MTOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH TPH TOABEME TPpy3a C HCIOIB30BAHUEM
HETIOJIBMKHOTO U TIOJIBUYKHOTO OJIOKOB.

W3yueHune 3akoHA COXPaHEHUST YHEPTHH.

Mexannveckue K0Je0aHUs U BOJTHBI

Konebarensnoe namxeHue. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHWI: TEPHOI,
4acToTa, aMIUIMTyaa. MaremMaTudeckuil W TNpY>KUHHbIM MadaTHUKU. [IpeBpaienue
HHEPTUU MPH KOJIEOATEIILHOM JIBUKEHUU.

3aryxatoue kosiebanus. BeiHyxeHHble koneOaHus. Pesonanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHMYECKMX BOJIH. IIpoponpHble M momnepedHble BOJHBL. JlnMHA
BOJIHBI U CKOPOCThb €€ paclpocTpaHeHUs. MeXxaHWyecKkhe BOJHBI B TBEPIOM TeEJE,
CEMCMHUYECKUE BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. MIHdpa3Byk U yiabTpa3ByK.

Jlemoncmpayuu
HaOmonenue konebanuii Tes moJ AEMCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmronenue konebanuil rpy3a Ha HUTU U Ha TIPY>KUHE.
Habnronenue BIHYXACHHBIX KOJIEOaHUN U pe30HaHCa.
Pacnipoctpanenue npooJibHbIX U MONEPEYHbIX BOJIH (Ha MOJENH ).
HaOinroieHue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKycTHYeCKHil pe30HaHC.

Jlabopamopuvie pabomvbl u onvimol

OmnpeneneHue 4acTOThl U MEepuo/ia KoJeOaHU MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4acTOThI U MEpUOIa KOJEOAHUM MPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU IEpUOAA KOJCOAHUN TOABEIIEHHOTO K HUTU Ipy3a
OT JUIMHBI HUTHU.

HccnenoBanue 3aBUCUMOCTH IE€pUOJA KOJEOAHWM NPYKMHHOTO MAasTHHKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TiepuoAa KojebaHuW rpys3a, MOJBEIIEHHOIO K HUTH,
OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh NEpUoAa KOJeOaHWM MpyKUHHOTO
MasTHHKA OT MACChI Ipy3a U JKECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MMaICHHUS.
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JIEKTPOMATHUTHOE 110JI€ M 3JIeKTPOMATrHUTHBIE BOJTHBI

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
JNEKTpOMarHuTHbIX  BOiH. Illkama 3yieKTpoMarHUTHBIX BOJH. Mcnosnb3oBaHue
JJIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOU CBS3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTs cBeTa. BoJHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOIICTBa DIEKTPOMArHUTHBIX BOJIH.
BomaHoBBIE CBONCTBaA CBETA.

Jlabopamophvie pabomwi u onwvimol
N3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € TOMOIIBIO MOOUIIBHOTO TenedoHa.

CBeToBbBI€ SIBJICHUA

JlyueBasg mopenp cBera. Mcrounuku cpeta. [IpsMonuHelHOE pacmpoCTpaHEHUE
ceera. 3armeHus Comnua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkaiio. 3akoH
OTpa)KEHHMsI CBETA.

[Ipenomnenne cBeta. 3akoH mpenomieHuss cBera. [lonHoe BHYTpEHHee
OTpaxkeHHe cBeTa. VCnoib30BAHUE IMOJHOTO BHYTPEHHETO OTPAXEHUSI B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox mydeit B nmuH3e. OnTtudeckas cucrema ¢oToarnmapara, MUKPOCKOIa
U Teneckorna. ['1a3 kak onTuueckas cucreMa. bau3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro ceera B cnekTp. OnbiTel HetoToHA. Cl0XKEHNE CTIEKTPaIbHbBIX
uBeToB. Jlucnepcus cpera.

Jlemoncmpayuu
[IpsamonuHerHoe pacnpoCTPaHEHHUE CBETA.
OtpaxeHue cBera.
[Tonydyenne n3o0pakxeHUI B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJlax.
[Ipenomnenue cpera.
Onruuecknii CBETOBO/I.
Xon nydeii B coOMparolei JuH3e.
XO0JI Tyder B pacCEUBAIOIIEH JIMH3E.
[Tomyuenue n300paskeHU C TOMOIIBIO JTUH3.
[Tpunun geiictBus poTtoanmapata, MUKPOCKOIA U TEJIECKOIIA.
Mopenb rinasa.
Pasnoxxenue Oenoro cBera B CIEKTP.
[Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamophvie pabomwi u onwvimol
HccrnenoBanne 3aBUCHMOCTH yIJia OTPaXKEHUS CBETOBOTO Jy4da OT yriia MmajeHusl.
N3ydenue xapakTepucTuK n300pakeHus MpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YTJIa MPEIOMIICHUS CBETOBOTO JIyda OT yIJia IMaJICHUs
Ha TPAHUIIE «BO3IYX—CTEKIIO».
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[Tomydenne n300pakeHUH C TOMOIIBIO COOMPAIOIIEH JTHMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIICH JINH 3L

OMnBITHI TIO PA3TI0KEHHUIO OEJIOTO CBETa B CIIEKTP.

ONBITH O BOCTIPUATHIO I[BETA MPEIMETOB MPH MX HAOIIOJICHUN Yepe3 IIBETOBBIC
(UIIBTPBL.

KBanTOBBIC SIBJICHUSA

Oneitel  Pezepdopna u mmanerapHas mojenb aroma. Mopens aroma bopa.
Hcnyckanue u nornomnieHue cseta atoMoM. KBaHThl. JIMHeWYaTble CIEKTPHI.

PanuoaktuBHOCTh. Asba-, OeTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO sIpa.
Hyxnonnas mozaens aroMHoro sapa. M3oronsl. PannoaktuBubie npespauienus. [lepuon
I10JIypacIaga aTOMHBIX SIED.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOT'0O YKCEI. DHEPrus
CBSI3M aTOMHBIX saep. CBs3p maccsl M 3Hepruu. Peakiuu cuHTE3a W ACIEHUS SAEp.
Hctounuku 3Heprun ComiHIa v 3BE3/1.

Anepnas odHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX H3IY4EHHW HAa IKUBBIC
OpPTaHU3MBI.

Jlemoncmpayuu
CreKTpbl U3I1y4eHUs U MOTJIOIIECHHUS.
CnekTpsl pa3IM4HBIX T'a30B.
CnekTp Bogopoza.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cueTunka HOHUZUPYIOMINX U3TYICHH.
Perucrpanus nznydeHus: IpUpPOIHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamophvie pabomwi u onwvimol

HaOmroieHue CIuonTHbIX M IMHEHYAThIX CIICKTPOB U3TydEHUSI.

HccnenoBaHne TPEKOB: M3MEPEHHWE DHEPTHU YACTUIBI [0 TOPMO3HOMY IIYTH
(o dororpadusm).

N3mepenne paanoakTHBHOTO (oHa.

IToBTOPUTEIBLHO-0000IAO U MOTYJIb

[ToBTOpUTETHHO-0000IIIAIONTUH  MOAYIh TPEIHA3HAYCH MJIs CHCTEMAaTHU3aIliu
U 0000IIEeHHUs] TPEAMETHOIO COJEPKAHUSI M OIbITa JEATCIbHOCTH, MPUOOPETEHHOIO
IpU HM3Y4CHUH BCero Kypca (U3UKH, a TakkKe I TOJATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 2K3aMeHY 110 (hH3UKE I 00 yJaroIIuXcsl, BRIOPaBIIUX ATOT y4eOHbIN
npeaMer.

[Ipn wu3ydeHUH JAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMAaTU3UPYIOTCS BUJIBI
NeATeIbHOCTA, Ha OCHOBE KOTOPBIX OOCCIeYMBACTCS JOCTHDKCHUE ITPEAMETHBIX
W METalmpeIMETHBIX  IUIAHUPYEMBIX  pe3yldbTaToOB  OOydeHws, ¢opMupyercs
€CTECTBEHHO-Hay4YHass TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCJIEAOBAHUS
SIBJICHUU MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBSICHITH (PU3MUECKUE SBJICHUS,
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IIPUMEHSIS TOJNYyYEHHbIC 3HAHMWSA, peIaTh 3aJadyd, B TOM YHCIE KAadeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

IIprHIMINATBHO AEATEIBHOCTHBIA XapaKkTep JaHHOIO MOAYJIA PEaau3yercs 3a CUeT
TOT'0, YTO 00 YUaIOILIMECS BBITOJHAIOT 3a/1aHNUs1, B KOTOPBIX UM IpEAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU pacrno3HaBaTh U HAYYHO OOBACHATH (PU3HUYECKHE
SIBJICHUS B OKPY>KAIOIIEW NPUPOJE U TOBCEIHEBHON KU3HU;

UCIOJIb30BaTh HAYYHbIE METOJIbI HCCIIEAOBAaHUS (PU3HMUECKHUX SIBJICHU, B TOM YHUCIIE
JUIsl IPOBEPKU TUIIOTE3 U MOJY4YEHHS] TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4HbIE OCHOBBI HauOoJiee BaKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HaIlpUMeEp, IPAKTHUYECKOTrO MCIIOIb30BAHUSA Pa3JIMYHBIX HMCTOYHHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILCHHs M COXPAaHEHMS BCEX M3BECTHBIX BHJIOB
DHEPIUN.

Kaxnmasg u3 TeM DaHHOrO MOAYJIS BKJIHOYAECT dKCIEPUMEHTAIBHOE HCCIIEA0BAHUE
obobmiaromiero xapakrepa. Moaynp 3aBepliaeTcs HPOBEACHUEM JIHAarHOCTUYECKON
Y OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O OOIIETO 00pa30BaHUsl.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

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

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynpraTe u3ydeHuss (U3MKU Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUS
y oOyuaromerocst 0yayt chopMUpPOBaHbI CICAYIONINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIUTAHMS:

IIPOSIBJIEHUE HMHTEpPECa K HMCTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCHUMCKOU
($u3nyecKoil HayKu;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX yUEHBIX-(DHU3HUKOB;

2) rPaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOT 0 BOCTIUTAHUSI:

TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYMMBIX
U ITHUYCCKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKAM TMPUMEHEHHUEM OCTHIKCHHM
busuKy;

OCO3HAHHE BAXKHOCTU MOPALHO-3THUYECKUX MPUHITUTIOB B JEATEIHLHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHUS:
BOCIIPHATHE DCTETHMYECKMX KAuecTB (PU3MYECKOM HAyKH: €€ TapMOHHYHOIO
HOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

OCO3HAHUE IEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs
MUpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHIIEH COCTABIISIONIEH KYIbTYpBI;

pa3BUTHE HAy4yHOM JIOOO3HATENILHOCTH, MHTEpeca K UCCIEAOBaTENIbCKOM
e TeNbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 3I0POBbsI H SMOIMOHAIBHOI0 GJIATOIMOJTY I HsI:
OCO3HAaHWE ILEeHHOCTH Oe3omacHoro oOpa3a KH3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaKHOCTU IMpaBui O€30MACHOIr0 MOBEJIEHUS HAa TPaHCIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUYECKUM U TEIJIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCJIOBUSX;
c(OpPMUPOBAHHOCTh HaBblKa pe(daeKcuu, MPU3HAHUE CBOEro IpaBa Ha OLIMOKY
Y TaKOTO € MpaBa y APYyroro 4ejoBeKa;

6) TPy/10BOro BOCIIUTAHMS:
aKTUBHOE y4YacTHE B PEUICHWHM MPAaKTHYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeaIbHON OpraHnU3allii, HACEJICHHOTO MYHKTA, POJHOTO Kpast) TEXHOJIOTHYECKOM
U COIMAIbHON HANPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PU3HMUECKUX 3HAHUI,
MHTEpEC K MPAKTUYCCKOMY H3YUEHHUIO Tpodeccuil, CBSI3aHHBIX C (DHU3UKOI;

18



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

7) 3K0JI0rM4€eCKOro BOCIIUTAHMSA:

OpUEHTalMsl Ha MPUMEHEHHE (PU3UUYECKUX 3HAHUW JUIsl pelIeHus 3a1ad B 00JacTH
OKpY>Karollel Cpeipl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKU X BO3MOKHBIX ITOCIIEACTBUN
JUISL OKPY?KAFOIIEW Cpelbl;

0CO3HaHUE II100ATLHOr0 XapaKkTepa SKOJIOTHUYECKUX MPOOJIeM U MyTel uX pereHus;

8) amanTanuu K U3MEHSIOIMMCS YCJIOBUSIM COIMAILHON U PUPOXHOI Cpeabl:

NOTPEOHOCTh BO B3aWMOJACHCTBUU TPH BBITOJIHCHUH HCCIICOBAHUN W MPOSKTOB
bu3nUecKol HaNPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEATEIbHOCTS;

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

OCcOo3HaHUE ae(PUIUTOB COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

TUTAaHUPOBAHWE CBOETO Pa3BUTHS B IPHOOPETEHUN HOBBIX (DM3MUECKHUX 3HAHUM;

CTpEMJICHHE AaHaJM3UpOBAaTh U BBIABIATH B3aMMOCBS3M IPHPOJBI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHNEM (DU3NICCKUX 3HAHUIA;

OIICHKA CBOWX JICWCTBHM C YYETOM BIUSHHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOKHBIX
ri100aIbHBIX MOCICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe u3ydeHuss (U3MKU HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
y oOyuaromierocsi 0yaytr copMupoBaHbl METANIPEAMETHBIE PE3YIbTaThl, BKIIIOYAIOIINE
MO3HABAaTEIbHBIE  YHUBEpPCAIbHBIC  y4yeOHBIE  JEHCTBUS,  KOMMYHUKATHBHBIC
YHUBEPCAIbHbBIE YIeOHbIE IEHCTBYUSA, PETyIITUBHBIC YHUBEPCATbHBIC yICOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBrblie 1oruyeckue 1eMcTBUA:

BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIEC TPU3HAKU OOBEKTOB (SIBIICHUI);

yCTaHABIMBaTh  CYIIECTBEHHBI  MpU3HAK  Kilaccu(ukaluu,  OCHOBaHUSA
JUIs 00001IIEHUS U CPaBHEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U TPOTUBOPEUHSI B paCCMaTpUBAEMBbIX (aKTax, JaHHBIX
Y HaOJIOAEHUSIX, OTHOCAIIUXCSA K (PU3NUECKUM SIBJICHUSM;

BBISIBJISATh NPUYMHHO-CJICCTBEHHBIE CBSI3U NMPU U3YYEHUU (PU3MUECKHUX SIBICHUM
U TIPOLIECCOB, MPOBOAUTH BBIBOJBI C MCIOJIb30BAaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3X (PM3MUECKUX BEIUYUH;

CaMOCTOSITEJIbHO BBIOMpAaTh CIMOCOO pelieHuss y4dyeOHoW (U3MYecKor 3amayuu
(cpaBHEHHE HECKOJIBKHUX BAPHAHTOB PEILICHUS, BEIOOp Hanbolee MOAXOSIIETO C y4eTOM
CaMOCTOSITETILHO BBIICTIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eiCTBHA
WCIIOJIb30BATh BOMIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT MMO3HAHUS;
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MPOBOAUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
(bU3UYECKHIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCe0BaHNE (PU3NUECKOTO SBIICHUS;

OILICHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAIIHIO, TTOTYYEHHYIO B X0J1€
WCCJIEIOBAHUS WM HKCIIEPUMEHTA;

CaMOCTOSITETTLHO  (POpMYIIUPOBaTh OOOOIIEHHS W BBIBOALI IO pe3yJibTaTaM
MPOBEJICHHOT O HAOJIOICHHSI, OTIbITa, UCCIIEAOBAHMUS;

IIPOrHO3MPOBATh BO3MOXKHOE JaJbHEHINEe pa3BUTHE (U3MUECKUX IPOIECCOB,
a TakKe BBIABUTATh TPEIANONOKECHHSI 00 WX pPa3BUTUU B HOBBIX YCIOBHSX
Y KOHTEKCTax.

Pabora ¢ undgopmanmeii:

OPUMEHSTh pa3IMYHble METOAbl, HMHCTPYMEHThl M 3alpoChl TMpPH TOUCKE
u orbope nHbOPMAIUK WM JaHHBIX C Y4E€TOM MPENJIOKEHHON ydeOHON (u3mdecKon
3a]a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBaTh W  HHTEPOPETUPOBATH  HHGPOPMAIIUIO
Pa3IMYHBIX BUAOB U (POPM IIPE/ICTABIICHNUS;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIbHYIO (OpMY MpPEACTaBICHHUS WHGOpMAIUU
U WUTIOCTPUPOBATh pPEIIacMble 3a/ladll HECJIOKHBIMU CXeMaMH, AHarpaMMaMH, HHON
rpaguKoil U ©X KOMOMHAIIUSIMU.

KomMmyHMKAaTHMBHbBIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
Oo0menmne:

B XO0J€ 0O0CYXJeHUs y4eOHOro marepuasna, pe3yJbTaToB JadOpaTOpPHBIX padoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOWl TEMBI M BBICKA3bIBATh
uJey, HaleJICHHbIE Ha peHIeHHe 3aJadyd U ToJJepKaHHue OJarokenareabHOCTH
0OIIICHMS;

COIOCTaBIISITh CBOM CYKIEHHUS C CYXKICHUSAMM JAPYrUX YYaCTHHKOB JHAaJIora,
OOHapyKHUBATh Pa3IMune U CXOJICTBO MO3ULINH;

BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTaBIATh PE3YIbTAaThl BBIIOJHEHHOTO (DM3MYECKOrO OIbITa
(9KCTIepUMeHTa, UCCIIeIOBAHNUS, TIPOCKTA).

CoBMecTHaS 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MMOHMUMATh ¥ MCIIOJIh30BaTh MPEUMYIIIECTBA KOMaHAHOW U WHIWBUIYaJTLHON pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3UUECKOMN TTPOOIEMBI;

IPUHUMATh L€ COBMECTHOM NESATEIbHOCTH, OPraHW30BbIBATH JCHUCTBUS IO €€
JTOCTHKEHHUIO: paclpeeiaiTh poJu, 00CYXIaTh MPOIECCHl U PEe3yibTaThl COBMECTHOM
paboThI, 0000IIaTh MHEHHST HECKOJIbKHUX YEJIOBEK;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTAsl Kau€CTBEHHOTO pe3yibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH YWICHAMU KOMaH/IbI;

OIICHMBAaTh KAaue€CTBO CBOEro BKJIaJa B OOMIMH MPOAYKT II0 KPUTEPUSIM,
CaMOCTOSITEIbHO CHOPMYIIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
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PerynsiTuBHBIe YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

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

OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXO0aX MPUHATHS PEIICHUH (MHIUBUTYaTbHOE,
MPUHATHUE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYIITION);

CaMOCTOSITETTLHO COCTaBJIATh AJITOPUTM pelieHus] (PU3ndecKoil 3aauu Wi TuUTaHa
WCCIICIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATH Mpe/iaracMble BAPUAHTHI PEIICHUN;

IPOBOJIMTH BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYAIlMU U Mpeiarath MiaH €€ U3MEHEHUS;

OOBSCHATh TIPUYHMHBI JOCTHXKEHUS (HETOCTIKCHUSI) PE3yIbTATOB JEATEIHHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHECHUS
bu3MUecKoro HCCIEOBaHUSI WM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
W3MEHUBIINXCS CUTYaI[UH, YCTAHOBJICHHBIX OIMOOK, BOBHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

IMOLMOHAIBHBIN HHTEJJICKT:
CTaBUTh C€e0s1 HAa MECTO JAPYroro 4enoBeKa B XOJ€ CIOpa WIM AUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

IlpunsiTue ceds1 U APYrux:
IpU3HABaTh CBOE IMPaBO Ha OMIMOKY TIpU pelIeHUH (PU3HYECKUX 3a1ad
WJIM B YTBEPXKICHUSAX HA HAYYHBIC TEMBI M TaKOE YK€ MIPABO JAPYTOro.

INPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTHble pe3ysibTaThl OCBOCHMSI MPOTPaMMbl MO (PU3UKE K KOHIY OOy4YeHHs
B 7 KJ1acce:

[IpenmetHble  pe3ynbTaTbl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)kaTh
c(hOpPMUPOBAHHOCTH Y 00YJAIOITUXCS YMCHHUIA:

WCITOJIb30BaTh TOHATHS: (PU3NYECKHEe W XWMHYECKHE SIBICHUS, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJICIb, THUIIOTE3a, SAUHUIIBI (PH3NYECKUX BEIWYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEpioe, >KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
JBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopHs,
paBHOJEUCTBYIOMIAass Cwi, jaedopmarus (ynpyras, IUIacTUYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuuath sBiIeHus (quddy3us, TEmIoBOe ABUIMKEHHUE YacTHI[ BEIIECTBa,
paBHOMEPHOE JBM)KCHHUE, HEPAaBHOMEPHOE JBM)KCHHUE, WHEPIUS, B3aUMOICHCTBUE TET,
paBHOBECHE TBEPJIBIX TEN C 3aKPEIUICHHOW OCBhIO BpalllCHHs, Tepenada JIaBiIeHUs
TBEPABIMH TEJIaMHM, XHUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE MaBJICHHWE, TUIABaHHE TeEJ,

21



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

MpEBpalICHUS MEXaHWYECKOW DJHEPruM) MO ONHCAHUI0O HMX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (DU3UUECKOE SABJICHHUE;

pacrno3HaBaTh MPOSBICHUE H3YyYEHHBIX (DU3UYECKUX SIBJICHUN B OKPY’KaIOIIEM
MUpE, B TOM Ynciie GU3NIECKUE SIBICHUS B TPUPOJIC: TPUMEPDI IBHXKCHHUS C PA3TUIHBIMU
CKOPOCTAMU B KWUBOW M HEXKHUBOM MNPUPOJEC, ACHUCTBUE CUJIbI TPEHHUS B MPUPOJIE
U TEXHUKE, BIMSHHE aTMOC(EpHOro MaBJICHUS HA >KHUBOW OpPraHW3M, IUIaBaHUE PhIO,
pblYarv B Telle YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ayy B y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3UYECKUX SIBJICHUI;

OMHUCHIBATh M3YYCHHBIE CBOMCTBA Tel U (PUBMYECKHUE SBJICHHS, MCIOIb3YS
dbu3uYeckre BEIMYMHBI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTH,
CpenHsA CKOPOCTh, CHJIa YIPYI'OCTH, CHJIA TSKECTH, BEC TENa, CHJIA TPEHHUs, TABJICHUE
(TBEpoOro Tena, MXUIAKOCTH, rasa), BBITAJIKMBAIOIIAS CUJIA, MEXaHUYecKas padora,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT MOJIE3HOTO JCHCTBUS
MEXaHU3MOB, KMHETHUYECKasi U TMOTEHIUATbHAsI HEPrusi), NPy OMHCAHUU MPaBUILHO
TPaKTOBATh (PU3UUYECKHUI CMBICI UCIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUSI U €UHUILIBI
bu3MUeCKX BETUYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYrUMHU BEJIUYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCHUMOCTEU
(bu3MYEeCKNX BETUYMH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3NYECKHE SBICHUS U IPOLECCHI, HUCIONIb3YS
npaBujia CJIOKEHUS CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHs pbiuara (010Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHHSI MEXaHWYECKOW HIHEPruu, MpH ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMKChIBaTh €r0 MaTEMATHUUYECKOE BBIPAKECHUE;

OOBSCHATh (DU3UYECKUE SBJICHHS, TMPOIECCHl M CBOMCTBA T, B TOM YHCIE
U B KOHTEKCTE€ CHUTYyallMil MPAKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBISABIATH
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHHWE M3 1—2 JOTMYECKUX IIaroB
C UCIOJIb30BaHUEM 1—2 N3ydeHHbBIX CBOMCTBA (PU3NUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pelath pacyeTHble 3a7ayu B 1—2 JeHCTBUA, HUCMONb3Ys 3aKOHBI U (DOPMYJIbI,
CBsI3bIBAIONIHE (PU3HUECKUE BEJTMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 331a4H 3aITUCHIBATh
KpaTKOE€ YCJIOBHE, IMOACTABIATh (U3NUECKHE BEIWYMHBI B (POPMYNIBI W TPOBOJHTH
pacyeThl, HAXOUTh CIIPAaBOYHbBIC JaHHBIE, HEOOXOAUMBIE JIJIsl pELICHUS 3a1a4, OLICHUBATh
PEATUCTUYHOCTh MOJTY4E€HHON (PU3NUYECKOU BEJIMUUHBI,

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3NYECKUX
METOJOB, B OIKMCAHUM WCCIEAOBAaHUSA BBIACIATh IPOBEPAEMOE MPEINOI0KEHUE
(TumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOJTYUCHHBIN Pe3yJIbTaT, HAXOIUTh OITUOKU
B XOJI€ ONbITa, TPOBOJIUTH BBIBOJBI MO €T0 pe3yJIbTaTaMm;

MPOBOJIUTHh OMBITHl MO HAOMIOJCHUIO (PUBMYECKUX SIBJICHUU WU (PU3HUECKUX
CBOMCTB TeJ: (POPMYJIHUPOBATH IMPOBEPSIEMBIE MPEANOI0KEHHS, COOUpaTh YCTAaHOBKY
U3 TPEeAJIOKEHHOr0 O0OpYAOBaHMS, 3allMChIBaTh XOJA oOmnbiTa U (HOPMYJIUPOBATH
BBIBOJIBI,
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BBIMIOJIHATD TPSIMBbIE W3MEPEHHs] PACCTOSHHUA, BPEMEHH, Macchl Tena, oObema,
CWJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX NPHOOPOB,
3allMChIBATh IOKa3aHUs MPUOOPOB C YYETOM 3aJaHHON aOCOJIIOTHOM MOrpelIHOCTH
VU3MEPEHU;

IPOBOJIMTH HUCCJIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIIMUUHBI OT JIPYron
C MCNOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PABHOMEPHO ABUKYLIErOCS
Telna OT BPEMEHU JIBUKEHHUS Tela, CHJIbl TPEHUS CKOJIb)KEHHS OT Beca TeJla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIONIAIU
CONPUKOCHOBEHUSI TEJ, CUJbl YIPYrOCTH OT Y/UIMHEHHS MPYKUHBI, BBITAJIKHUBAIOIICH
CWJIbI OT 00beMa TOrpY>KEHHOM 4YacTu Tejla W OT IUIOTHOCTH >KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT INIyOHHBI, Ha KOTOPYIO MOTPYKEHO TEJI0, YCIOBUH
IUTaBaHUs TEJ, YCJIOBUN PaBHOBECHS pblyara U OJIOKOB, y4acTBOBATh B INIAHUPOBAHUU
y4eOHOro HCCIeIOBaHusl, COOMpaThb YCTAHOBKY U BBINOJHATH W3MEPEHHS, CIeays
NPEUIOKEHHOMY  TUTaHy, (UKCUpPOBaTh pPE3YJbTaThl TMOJYYEHHOM 3aBUCHMOCTHU
bu3MUeCcKUX BEIMYHUH B BUJIE MPEAJIOKEHHBIX TaOIUIl U TpadUKOB, MPOBOJIUTH BBIBOJIBI
1O pe3yibTaTaM UCCIICIOBaHUS;

IPOBOJINTh KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BETUYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cuila TPEHHUS CKOJbXEHUSA, JaBICHUE BO31yXa,
BBITAJIKUBAIOILASA CUJIA, IEUCTBYIONIAs Ha MOTPY>KEHHOE B )KUJIKOCTb TENO0, KO3 PUIIMEHT
MOJIE3HOrO JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAYd MPEIIOKEHHON HHCTPYKIUU:
P BBIIOJIHEHUH U3MEPEHHI COOMPAaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCISATH
3HAYEHUE UCKOMOW BEJIMYHHBI,

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tipu paboTe ¢ J1abopaTopHBIM
000py/IOBaHUEM;

UMETh TPEJCTABICHHE O TMPUHIMMAX JCUCTBHS TPUOOPOB U TEXHUYECKUX
YCTPOMCTB: BECBI, TEPMOMETP, TUHAMOMETP, COOOUIAIOUTUECS COCYIbl, 0apOMETp, phblyar,
MOJIBM>KHBIN 1 HETIOABUKHBIN 010K, HAKJIIOHHAS TIJIOCKOCTB;

XapaKkTepu30BaTh MPUHIIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCIOJIb30BAHUEM MX ONMUCAHUS (B TOM YHUCIE: MOJUIMITHUKHI, YCTPOHUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEP, IMOPLIHEBOM Hacoc,
apeoMeTp), WCIONb3ysl 3HAHUS O CBOMCTBaX (PM3MUYECKUX SIBICHHM U HEOOXOAMMBIE
¢buznyeckue 3aK0HbI U 3aKOHOMEPHOCTH;

MPUBOJUTH TMpPUMEPHl (HAXOAUTh HH(GOPMALMIO O MpPUMEpax) MNPaKTHUYECKOTO
UCIOJb30BaHUS (U3MUECKUX 3HAHUNW B IIOBCEIHEBHOM >KM3HU [UIsl oOecreueHus
Oe3omacHOCTH MpH OOpallleHHH ¢ TpudopaMu M TEXHMYECKUMM YCTPOMCTBaMH,
COXpaHEHUS 3/10POBbs U COOIIOACHNS HOPM SKOJIOIMUECKOr0 MOBEIEHUS B OKPY KatoIeH
cpene;

OCYIIECTBJIATH OTOOp MCTOYHMKOB WH(poOpmanuu B WMHTEpHETE B COOTBETCTBUU
C 33JJaHHBIM IMOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUW U TyTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEISATh UHPOPMAIMIO, KOTOPAsl SIBISETCA MPOTUBOPEUUBOMN
WM MOXKET OBITh HEJIOCTOBEPHOM;

23



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

WCIIOJIb30BaTh MPHU  BBIIOJHEHUH YYE€OHBIX 3aJlaHUid  HAay4YHO-TOIYJISIPHYIO
IUTepaTypy (U3HYECKOrO COAEp)KaHUs, CIPABOUYHBIE MaTEpHUalbl, PECYpChbl CETU
WutepHer, BiageTh NpUeMaMU KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHbIE U YCTHbIE COOOIIEHHUS Ha OCHOBE
2-3 UCTOYHUKOB UH(POPMAIIMHU, B TOM YHCIIE MYOJIMYHO TPOBOAUTH KPATKUE COOOIIECHHUS
O pe3yibTaTax TMPOEKTOB WM YYEOHBIX UCCIENOBAaHUN, MPU 3STOM TI'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIA TMOHATUWHBIA anmapar Kypca (GU3UKH, CONPOBOXKIAThH
BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPU BBITIOJIHEHUHU Y4€OHBIX TPOEKTOB U UCCJIEI0BAHUN pacpeesiTh 0013aHHOCTH
B IPYIIIE B COOTBETCTBUHU C IIOCTABJIECHHBIMH 3a/1a4aMHU, CJIICAUTD 32 BBIITOJIHEHUEM IIJIaHa
JCICTBUI, OLIEHWBAaTh COOCTBEHHBIM BKJIaJ B JAEATEIbHOCTH TPYIIbBI, BHICTPAanBaTh
KOMMYHHMKAaTHBHOE B3AMMOJIEUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUSI MPOTPAMMBbl MO (PU3HUKE K KOHIY OOy4YeHHs
B 8 Kiacce:

[IpenmetHble  pe3ynbTaTbl Ha  0a30BOM  ypPOBHE  JOJDKHBI  OTpa)kaTh
C(OPMHUPOBAHHOCTDH y 00YJAIOIIMXCS YMEHU:

HCIIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYII, TEIIOBOE JBHKEHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUSA BEIIECTBA, KPUCTAIUIMYECKHE M aMOp(dHbIE Tena,
HACBIICHHBIN U HEHACBIIICHHBIA Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS
DHEprus, TEIUIOBOW JIBUTATENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUMN 3apsll, SJIEKTPUUYECKOE
110JIE, IPOBOAHUKH U TUAJIEKTPUKH, ITOCTOSHHBIN IEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

pa3nnyarh ABJICHMS (TEIJIOBOE PACUIMPEHHUE U CKATUE, TEIUIoNEpeiada, TEMIOBOE
paBHOBECHE, CMayMBAaHHWE, KalNWULSIPHBIE SIBJICHUS, HWCIAPEHUE, KOHJECHCALMS,
IJIaBJICHUE, KpUCTAJIU3 Al (oTBepaeBaHue), KHUIIEHUE, TerJIonepeayda
(TEeTUIONpPOBOAHOCTh, KOHBEKIIMS, HW3Iy4EHHUE), IJICKTPU3alUs Tel, B3aUMOJCHCTBUE
3apsAZIOB, JCUCTBUS DJIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKAHWE, B3aWMOJICHCTBUE
MAarHuTOB, JAEHCTBUE MATHUTHOTO IOJS HAa NPOBOJHHUK C TOKOM, AJEKTPOMArHUTHAs
UHIYKIMS) 10 OINHWCAaHUI0 UX XApPaKTEpHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYECHHBIX (U3UUYECKUX SIBICHUN B OKPYXKAIOIIEM
MUpE, B TOM 4HCIEe (PU3NYECKUE SIBICHHS B NPUPOAE: MOBEPXHOCTHOE HATSKEHUE
U KanWwULIpHBIE SBJICHUS B IPUPOAE, KPUCTALUIBI B Ipupoae, usinydeHue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa30BaHUE POCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUECKHE SIBIECHUS B aTMOoc(hepe, JEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emid, Ipeid MmoarocoB, pojib MAarHUTHOTO TOJIS JUI )KM3HU Ha 3emiie, MOJIIpHOe
CUSIHUE, TpPU OSTOM TMEPEBOJUTh MNPAKTHUUYECKYI0 3a1adyy B Y4EOHYIO, BBIICISATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SBJICHUI;

ONKCHIBATh M3YUYECHHbIE CBOWMCTBA Tl M (DU3UUECKUE SBJICHUS, HCIHOJb3Ys
bu3znueckre BETUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEpPrusi, KOJIMYECTBO TEIIOTHI,
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yIeabHasl TEIUNIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTA IUIABICHUS, YIENbHAs TEILIOTA
apooOpa3oBaHUs, yAEIbHAs TEIUIOTA CrOpaHUs TOIUIMBA, KOI(PPHUIMEHT I0JIE3HOTO
JNEUCTBUS TEIUIOBOM MAalIWHBI, OTHOCUTENIbHAS BIAXKHOCTH BO3AYyXa, JJICKTPUYECKHM
3apsij, CWJIa TOKA, JIEKTPUUYECKOE HAIIPSHKEHUE, CONPOTUBIICHUE IIPOBOIHUKA, YIEIbHOE
COIIPOTHBJICHHUE BEIIECTBA, pPab0Ta U MOIIHOCTh 3JIEKTPUUECKOT0 TOKA), MPU OMHCAHUU
IPaBUJILHO TPAKTOBaTh (PU3MUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYUH, 0003HAuUEHUs
U €IMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTb (POPMYNbI, CBS3BIBAIOUIME JAHHYIO
(GU3MUECKYI0 BEJIMYUHY C JPYrUMU BEJIUYMHAMH, CTPOUTH TpaduKU H3YyYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIMYMH;

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U TPOLECCHI, HUCIONb3YS
OCHOBHBIE TOJOKEHHSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUH CTPOCHHS BEILECTBA,
NPUHIUI CYNIEPIO3ULIUN MOJEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsja,
3akoH OMa mis yyacTka uenu, 3akoH JDkoyis-JIeHIa, 3aKOH COXpaHEHHUs! 3HEpIuH,
IIPU 3TOM YMETh (POPMYIUPOBATH 3aKOH U 3alIMCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKEHUE;

OOBACHATh (PU3UUECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyallMd  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIAATH  IPUYHUHHO-
CIICZICTBEHHbIE  CBfI3M, CTPOUTh OOBSACHEHHWE W3 1-2 JIOTMYECKUX  IIaroB
C HCHONb30BaHMEM 1-2 M3y4EHHBIX CBOMCTBA (DM3UYECKUX SIBICHHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacyeTHble 3aJayu B 2—3 JEHCTBUA, HUCIONb3YS 3aKOHBI U (DOPMYJIBL,
CBSI3bIBAIONINE (PU3NYECKUE BETUMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a41 3aIHChIBATh
KpaTKoe YCJOBHE, BBIABJIATH HEAOCTATOK JaHHBIX JUIS pELIeHUs 3a/]ayd, BbIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE [l €€ PELeHUs], IPOBOAUTH pacueThl U CPABHUBATH
NOJTy4eHHOE 3HaUeHHE (PU3MUECKON BEJIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3MUECKHX
METO/IOB,  HUCIIOJIb3yd  ONHWCAHME  MCCIEAOBAHMS,  BBIAEHATH  MPOBEPSIEMOE
IIPEAIIONIOKEHNE, OLICHUBATh IIPABWJIBHOCTh IIOPsIKA IIPOBEIEHUS HCCIEIOBAHMS,
IIPOBOJAUTH BBIBOJIBI;

POBOJUThH OMNBITHl 10 HAOJIOJEHUIO (PU3MUECKUX SIBJIECHUN WM (U3NYECKUX
CBOMCTB TeJl (KalWJUISIPHBIE SIBJIEHUS, 3aBUCUMOCTb JJaBJIECHUS BO3]lyXa OT €ro o0bema,
TEeMIIepaTyphl, CKOPOCTU MPOLECCa OCTHIBAHUSA U HArPEBaHUS NIPU U3IYYEHUHU OT LIBETa
u3Nydaromed — (Moryiomaroniei)  MOBEPXHOCTH, CKOPOCTb  HCIAPEHUS  BOJBI
OT TeMIepaTypbl KUAKOCTH M IUIOIIAAW €€ IOBEPXHOCTH, DSIEKTPU3alus Tel
Y B3aMMOJICHCTBHE JJIEKTPUYECKUX 3apsAI0B, B3aUMOJECHCTBUE ITOCTOSHHBIX MarHUTOB,
BH3YyaJIM3allisl MATHATHBIX ITOJIEN ITOCTOSIHHBIX MarHUTOB, JE€HCTBHSI MarHUTHOIO IOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (OpMyIHpoBaTh MPOBEpsieMble MPEANOIOKEHHs, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOT0 000pYA0BaHMS, OMUCHIBATH X0 OMBITA U (POPMYIUPOBATH
BBIBO/IbI;

BBIMIOJIHATh TMPSMbIE HW3MEPEHUS TEeMIIepaTyphbl, OTHOCHUTEJIbHOW BIIAXKHOCTH
BO3lyXa, CHWJIbl TOKa, HANPSIKEHUS C HCIOJIb30BAHUEM AaHAJIOIOBBIX MPUOOPOB

25



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

U JaTYUKOB (PU3UYECKUX BEIIMYWH, CPAaBHHUBATh PE3yJbTAThl H3MEPEHUN C y4EeTOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH HUCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PH3NUECKOM BEIMYHMHBI OT JPYrOM
C HCIIOJB30BAHUEM MPSMBIX M3MEPEHUM (3aBUCHMOCTh CONPOTHBIICHHUS IMPOBOJIHUKA
OT €ro JJIMHBI, TJIOMIAM MONEPEYHOr0 CEUYCHUS U YJIeIbHOTO COITPOTUBIICHUS BEIIECTBA
MPOBOAHKKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HANPSKEHUS HA MPOBOJIHUKE,
HCCIEIOBAHNE TMOCIE0BATEIbHOTO M MMapaluIeIbHOTO COEAMHEHUM ITPOBOJHUKOB):
MJIAHUPOBATh MCCIICIOBAHUE, COOMPATh YCTAHOBKY WM BBITIOJHSATH W3MEPEHUS, CIICIYs
MPEAJIOKEHHOMY TIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHUJIE
Ta0IUI] U TPaPUKOB, MPOBOJIUTH BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUIHH (yAeTbHAs TeIJI0OEMKOCTh
BEIIIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, pab0Ta W MOIIHOCTH JJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUsS, COOMpaTh JKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MPEAJIOKEHHON NHCTPYKIUH, U BEIYUCIISITH 3HAUCHUE BETUYUHBI;

coOJro1aTh MpaBWiIa TEXHUKH O€30MacHOCTH mpu padbore ¢ 1abopaTOpPHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JICUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCIIOJIh30BAHUEM HX ONMHCAHMS (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMETpP, BOJLTMETP, CUETUYUK DJICKTPUUECKOMN
SHEPIUM, DJIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBaTeNbHBIE AJICKTPOINPUOOPHI
(mpumepbl), DJICKTPUUECKUE TMPEIOXPAHUTEIH, DJIEKTPOMATHUT, AJICKTPOJBUTATEINb
MIOCTOSTHHOTO TOKa), HCIIONB3Yysl 3HAHUS O CBOMCTBAX (DU3MUYCCKHX SIBJICHHI
1 HeoOXoauMBbIe (PU3NIeCKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HU3MEPHUTENIbHBIE MPUOOPHI
[0 CXeMaM U CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUraTellb BHYTPEHHErO CropaHus, SJEKTPOCKOI, PEOCTaT), COCTaBIIATH
CXEMBI JJICKTPUUYECKUX IENEH C IMOCIEAOBATEIbHBIM U TApaUICIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUYCHUS PJIEMEHTOB JIEKTPUUECKUX TIETICH;

IPUBOAUTL TpPUMEPHl (HaXoAuTh HMHGPOPMAIIMIO O IPUMEpax) MPaKTUYECKOro
WCIIOJIb30BaHUS (PU3NYECKUX 3HAHUW B TIOBCEAHEBHOM KM3HU [JIsI OOECIICUCHUS
0€30MacHOCTH TPU OOpaIleHHH C MPUOOpaMU W TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHUS 3I0POBbSI U COOJIIOICHUSI HOPM IKOJIOTUYECKOTr0 MOBEJAEHUS B OKPY KAt
cpene;

OCYIIECTBIIATh MOUCK HHMOpManuu (PpU3NUECKOro cojaepkaHus B HTepHETE,
Ha OCHOBE MMEIONIMXCSA 3HAHUN W MyTEeM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICSITE MH(OpPMAIIMIO, KOTOpasl SBISETCS IMPOTUBOPEYUBON MM MOXKET OBITh
HEI0CTOBEPHOM;

UCIIOJIb30BaTh TPU  BBHINOJHEHUM YYE€OHBIX 3aJaHUM  HAyYHO-TOMYJISIPHYIO
auTeparypy (U3MYECKOrOo COJepXKaHUsl, CIPaBOUYHBICE MaTepHUalbl, PECypChl CETH
NuTepHer, BhajeTh IpuUeMaMd KOHCIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
nH(popMaIK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
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co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpPaTKHWE YCTHBIC COOOIIEHUs, 0000Ias
MHpOpMalMI0 U3 HECKOJBKUX HCTOYHUKOB, B TOM 4YHUCIE MYOJUYHO MPECTABIAThH
pe3yJIbTaThl MIPOEKTHOM WIIA UCCIEA0BATENBCKOW ACATEIBHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIA TMOHATUWHBIA amnmapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYILJICHUE NIPE3EHTALIUEN;

IPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAaHUN (DU3UYECKUX TPOIECCOB
pacnpenessiTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUU C TMOCTABJICHHBIMU 3aJjayaMu,
CICAUTh 3a BBINOJHEHUEM IUIAHA JCHUCTBUH U KOPPEKTUPOBATh €ro, OLECHUBATH
COOCTBEHHBIM BKJIQJ, B JCATEIBHOCTh TPYIMIbI, BBICTPAaUBaTh KOMMYHHKATHUBHOE
B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTD pa3peniarh KOH(IUKTHI.

[IpenmeTHBIE pPE3yNbTaThl OCBOCHHS MPOTPAMMBbI MO (PU3HUKE K KOHITY OOYyYEHHS
B 9 kJacce:

[IpenmetHble  pe3ynbTaThl HAa  0a30BOM  ypOBHE  JOJDKHBI  OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIA:

UCIIOJIb30BaTh TOHATHS: CUCTEMa OTCUETa, MarepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOro JBIXKEHHs, nedopmarus (ynpyras, miacTU4decKas),
TpEeHHE, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErPY3KH, IEHTP TAKECTH,
a0COIIIOTHO TBEPAOE TENO, LIEHTP TSKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHHUECKHE
KojeOaHUs W BOJIHBI, 3BYK, MH(PA3BYK M YIBTPA3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKajga 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh W JATbHO30PKOCTbH, CIIEKTPHI
UCITyCKaHUs W TIOTJIOUIEHUs, anbda-, OeTa- U raMMa-u3JydeHHs, H30TOIbI, sjepHas
DHEPreTUKA;

pa3nuyarh sBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE TBUKEHNE,
PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE TBIKEHHUE, CBOOOTHOE MaJICHUE TEJl, PABHOMEPHOE
JIBIDKEHWE TI0 OKPYXXHOCTH, B3aUMOJCHCTBHE Te€JI, PCAaKTUBHOC JBW)KCHHE,
KojiebaTeIbHOE JIBIDKEHHE (3aTyXarollde W BbIHYXKJICHHbBIC KOJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTPAXKEHUE 3BYKA, IPSIMOJIMHEHHOE PaCIPOCTpaHEHHUE, OTPaXKEHUE
U MIPEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioskeHrue 0eoro ceera
B CICKTP W CIIO)KCHHE CIIEKTPaJbHBIX IIBETOB, IUCIEPCHS CBETA, CCTECTBEHHAs
pPaMOaKTUBHOCTH, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3TYyYCHHUS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHMX MaHHOE (Pu3ndecKoe
SIBIICHUC;

pacrno3HaBaTh MPOSBICHNUE U3YUYCHHBIX (U3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE
(B ToM uncne pusudeckre SBJICHUS B MIPUPOJIE: MPWIUBBI U OTJIUBBI, IBHIKEHHUE TUUTAHET
CoJIHEeUHOU CUCTEMBI, PEaKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHAaMH, 5XO0, I[BETa Tel,
ONTUYECKHWE  SIBJICHWS B  TIPUPOJAE, OHOJIOTMYECKOE  JICUCTBHE  BHAMMOTO,
yIbTPa(PUONIETOBOTO U PEHTTCHOBCKOTO M3JYyYEHHH, €CTECTBEHHBIH pPaJUOaKTHUBHBIN
(G OH, KOCMHYECKHE JTyYH, pATUOAKTUBHOE U3 TyUCHUE MPUPOTHBIX MUHEPAJIOB, JICHCTBHEC
paIMOAKTHBHBIX M3JIYUCHWH Ha OpraHW3M 4YeJOBEKa), IPH OTOM IEPEBOIHTH

27



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

MPaKTUYECKYIO 3a7adyy B y4e€OHYIO, BBIIEISATH CYHIECTBEHHBIE CBOMCTBa (MPHU3HAKH)
(buU3HYECKUX SABICHUI;

ONKCHIBATh M3YUYCHHbIE CBOWCTBA Tl W (DU3UUECKUE SIBICHUS, HCIOIb3Ys
dbu3nueckre BEIMYUHBI (CPEeNIHSISI U MTHOBEHHAs CKOPOCTh TeJla MpU HEPABHOMEPHOM
JBU)KCHUU, YCKOPEHHUE, MEpPEMELICHUE, MyTh, YIJIOBas CKOPOCThb, CHJIAa TPEHHS, CHIIA
YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUsI, BEC Tella, UMITYJIbC TeTa,
UMIYJIbC CHJIBI, ME€XaHW4YecKass paboTa M MOIIHOCTh, MOTEHIHAIbHAS JHEPTUsl Tena,
MOJHATOTO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHASI DHEPIusl CXKATOW MPYKUHBI,
KMHETHUYecKasi SHEPrus, MoJTHas MEXaHUUeCKasl YHEPTusi, IEPHoJl U 4acToTa KojaeOaHuH,
JUIMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
MIPEJIOMJICHHST CPEJbl), TPU ONMHWCAHWH TMPABUIBLHO TPAKTOBATH (DU3MUECKUN CMBICT
WCIIOJIb3YEeMbIX BEJIMYHMH, O003HAYCHUS U €IUHUIBI (DU3UYECKUX BEIMYWH, HAXOIUThH
(dbopMyIIBI, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU BEIMYUHAMM,
CTPOUTH TpadUKH U3YICHHBIX 3aBUCUMOCTEN (DM3NIECKUX BEIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HUCIONb3YS
3aKOH COXpPAHEHHUs SHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEpPHO3UIIUU
CWJI, TPUHLIMN OTHOocuTedbHOCTH ['anunesi, 3axkoHbl HbIOTOHa, 3aKOH COXpaHEHUS
MMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MAacCOBOI'0 YMCENl MpHU SNEPHBIX peaKIuax, Mpu AToM (OPMYJIUPOBATH 3aKOH
Y 3aMUCHIBAaTh €r0 MaTEMAaTUUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3HMUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBISATH  MPUYHUHHO-
CIICICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHME W3 2—3  JIOTUYECKHX  II1aroB
C UCIOJIb30BaHMEM 2—3 H3y4YEHHBIX CBOWCTBA (U3MUYECKHUX SBICHUH, (DU3MIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacyeTHble 3ajlaud (OMUparoluecss Ha CHUCTEMY W3 2—3 ypaBHEHHIN),
UCIOJIb3Ys 3aKOHBI M (OPMYIbI, CBS3bIBAIONIME (DU3HUECKUE BEIMYMHBI: HAa OCHOBE
aHaJIM3a yCIOBUS 3a/layy 3alKChIBATh KPATKOE YCJIOBHE, BBISIBISATH HEIOCTAIOIINE WIIH
M30bITOYHBIE JaHHBIE, BbHIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE VISl PEIICHMUS,
MIPOBOUTH PACUYETHI U OIICHUBATH PEATMCTUIHOCTD TTOJYYEHHOTO 3HAYCHUSI (PU3NIECKOM
BCJIMYHHBL;

pacmno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIU (PU3NIECKUX
METO/IOB,  HUCIIOJIb3yd  ONHCAHME  HCCIEAOBAHMS,  BBIACHATH  MPOBEPSIEMOE
MPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpAJIKA IPOBEACHUS HCCIIECIOBAHUS,
MIPOBOJIUTH BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIIbTaThl HAOIIOACHUI U OIBITOB;

POBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (DUIMIECKUX
CBOMCTB Ten (M3ydeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs DHEPrUH,
3aBUCUMOCTbD Meproja KojaebaHui Npy>KMHHOTO MasiTHUKA OT MAacChl IPy3a U KECTKOCTH
NPY>KUHBI U HE3aBUCUMOCTh OT AaMIUTUTYAbl MaJlbIX KoJIeOaHUM, MNPSIMOJUHEUHOE
pacnpocTpaHEHUE CBETa, pa3oKeHUEe Oelloro CBeTa B CIEKTpP, HU3YYEHUE CBOMCTB
M300pakeHUsl B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B COOMpArOIIE
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JuH3€e, HAOIIOACHHUE CIIIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUEHHS): CAMOCTOATEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 0OOpYyIOBaHMs, ONMKCHIBATH XOJ OIBITa
U €r0 pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSAMbBIX U3MEPEHUH, ONpeNensisl cpeiHee
3HaYEHHWE U3MepsSeMON BeMUYUHBI ((POKYCHOE pACCTOSIHUE COOMpAIOIIel JIHH3bI),
000CHOBBIBATH BHIOOD CITOCO0a M3MepeHus (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJUTH MCCIICOBAHNE 3aBUCUMOCTEN (PM3MUECKUX BETMYHMH C UCTIOIb30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTh MTyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHIKCHUHT
0e3 Ha4aJIbHOW CKOPOCTH, MepHoja KojJeOaHuii MaTeMaTHIeCKOTO MAasTHUKA OT JIJTHHBI
HUTH, 3aBUCHMOCTH yIJIa OTPKEHHUS CBETa OT yIja MaJCHUsS W yria MpelOMIICHUs
OT yriia MajieHusi): IUIaHUPOBaTh UCCIIEIOBAHUE, CAMOCTOSATEIHHO COOMpATh YCTaHOBKY,
(bUKCHpOBaTh PE3YNbTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIUYWH B BHJIC
TaOUIl ¥ TPaPUKOB, TPOBOIUTE BBHIBOJIBI IO pE3yIbTaTaM MCCIIECIOBAHNS,

MPOBOANTh KOCBEHHBIE HW3MEpEHUS (HU3MUIECKUX BETUYMH (CpPEemHSIsl CKOPOCTH
U YCKOPEHHE TeJja MPH paBHOYCKOPSHHOM JBM)KCHUHU, YCKOPEHHE CBOOOIHOTO TaICHNUS,
KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHHUS CKOJBKCHUS, MEXaHW4YecKas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MaTeMaTH4YeCKOro M MPYKHHHOTO
MasTHUKOB, ONITHYECKAs CHjia COOUpAroIel TNH3bI, paANOaKTUBHBIN (OH): IIITAHUPOBATH
WU3MEpEHHUs, COOMpaTh HKCICPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSATH W3MEPCHUS,
CIIeTysI IPEITIOKEHHON MHCTPYKIINH, BEIYACIATH 3HAYCHNE BEIMYNHBI  AaHAJTM3UPOBATH
MOJTy4eHHBIE PE3yIbTAThl C YIETOM 33aJJaHHON MOTPEUTHOCTH N3MEPECHHIA,

coOrofaTh TMpaBWia TEXHUKU Oe30macHOCTH Tpu pabore ¢ JabopaTopHBIM
000pyI0BaHHUEM;

pa3innyaTh OCHOBHBIC MPU3HAKY M3YUYCHHBIX (DU3UUECKUX MOJENICH: MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEHYHBIM HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3A,
TUTaHeTapHas MOJIEh aTOMa, HYKJIOHHAsI MOJIeTIhb aTOMHOTO SIIPa;

XapaKTepU30BaTh MPHUHIUIBI ACHCTBHUS H3YyYCHHBIX MPHUOOPOB W TEXHUYECKUX
YCTPOWMCTB C WCHOJB30BAaHHMEM HX ONUCAaHUS (B TOM YHCIE: CIUIOMETP, IATYHKH
TIOJIOXKEHUSI, PACCTOSIHHSI M YCKOPEHMSI, paKeTa, DXO0JIOT, OYKH, MIEPHUCKOII, (hoToarmapar,
ONTUYECKUE CBETOBOJIBI, CIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmons3ys
3HaHMSI O CBOMCTBaXx (U3MYECKUX SBICHHMA ¥ HEOOXOAuUMBbIE (U3HYECKUE
3aKOHOMEPHOCTH;

HCITOJIb30BaTh CXEMBI M CXEMAaTHYHBIE PHCYHKH W3YYCHHBIX TEXHHYECCKUX
YCTPOMNCTB, U3MEPUTENILHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOIIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JUIsl MOCTPOCHUS] H300paKeHUMN
B IUIOCKOM 3€pKaJie U COOMPAIOLLEH JINH3E;

IPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMAIIUIO O TPHUMEpPAX) MPAKTUYECKOTO
UCTIONH30BaHUS (DU3MUECKUX 3HAHWW B TIOBCEIHEBHOW >KM3HU [IsI OOECTeueHUs
0€30MacHOCTU TMpH OOpallleHUH C NpudopaMU U TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHUS 3I0POBbS M COOTIOACHNUS HOPM SKOJIOTMUECKOT0 MOBEICHUS B OKPY KaOIIEH

cperne;
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OCYILIECTBIIATh MOUCK MHPOpManuu B MHTEepHETE, CaMOCTOATENbHO (HOpMYyIUpPys
IIOMCKOBBIM 3alpoOC, HAXOAWUTh IIyTH OIPEACICHUs JTOCTOBEPHOCTH MOJY4YEHHOU
uH(pOpMaIMU HAa OCHOBE UMEIOLIUXCS 3HAHUN U JONOJHUTENbHBIX HICTOYHHUKOB;

UCMOJb30BaTh IPH  BBINOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JIUTEPATYypy, CIPABOYHBIE MaTepUabl, pecypchl cetu MHTepHeT, BIaieTh nmpruemMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIUU U3 OTHOW 3HAKOBOM CHUCTEMBI
B IpYT'y10,

CO3/1aBaTh COOCTBEHHbIE TIHMCbMEHHBIE M YCTHBbIE COOOIIEHUSI Ha OCHOBE
uH(pOpMallMM W3 HECKOJIbKUX HCTOYHUKOB, MYOJIMYHO TMPEACTABISATh PE3YJIbTaThl
IIPOEKTHOM WJIA UCCIIEA0BATEIBCKON EATEIIBHOCTH, TP 3TOM I'PaMOTHO MCIOJIb30BATh
U3YYEHHBI TOHATUHHBIM ammapar H3y4aeMmoro pasziena (pU3MKd M COMPOBOXKAATH
BBICTYIUIEHHE IIPe3eHTaluel ¢ yueToM 0COOEHHOCTEH ayIMTOpUH 00yJarOIIUXCsl.
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7 KIIACC
Ne HanmenoBanue KonuuectBo | [Iporpammuoe conepkanue |  OCHOBHbBIE BUJIbI I€ATETBHOCTH 00Yy4YarOIIMXCS
/1 pa3zielioB U TeEM 4acoB

y4eOHOT 0 TIpeIMeTa

du3uKa U ee PoJIb B MO3HAHUM OKPYKAIOIIEro MUPa

1.1 | ®usuka — Hayka 2 ®dusuka — Hayka o Ipupojie. | BeisiBiieHue pa3nuunii Mexay pu3ndecKuMu
0 MPUPOJE SIBrieHust mpuUpoKkIL. Y XMMUYECKUMH ITPEBPALICHUSIMHU.
dusnyueckue ABICHUS: PacnioznaBanme n knaccudukanms Gu3nIecKux
MEeXaHN4YeCKHUE, TeNJIOBbIC, | SBJICHUMN: MEXaHUYECKUX, TCIIOBBIX,
BJIEKTPUYECKHUE, AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHLIE, CBETOBEIC, Hab6mtonenue u onvcanue GU3NyeCcKuX siBJICHUN
3BYKOBBIEC
1.2 | ®uszuueckue 2 dusznueckre BeTNUYUHEL. OnpeneneHue UEHbI ISJICHUS Kb
BEJIMUHHBI Nsmepenne pusnyaeckux HM3MEPHUTEIHHOTO IPHOOpA.

BeJIMUuH. Pu3nueckue
npu6oopsl. [lorpenHocTh
U3MEpPEHUN
MexayHapoiHasi cucTema
eTUHMUIL

N3MepeHne MTMHENHBIX Pa3MEPOB TEI

Y IIPOMEKYTKOB BPEMEHU C YUETOM
MOIPEIIHOCTEMN.

N3mepenre 00beMa KUJKOCTH U TBEPIOIo Teja.
N3mepenune temnepaTypsl Ipy TOMOLIU
YKUIKOCTHOI'O TEPMOMETPA U JaTUUKA
TeMIIEpaTyphl.

BrinosniHeHMEe TBOPUECKHUX 3aJaHUM 110 TIOUCKY
CIOCO0OB U3MEPEHUS HEKOTOPHIX (PU3UUECKUX
XapaKkTEPUCTUK, HAIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUI, MAJIbIX
MPOMEXYTKOB BpeMeHu. O0CyxaeHne
MpeayIaraéMpIX CIioco0oB

1.3. | EcrectBenHO- 2 Kak ¢usuka u qpyrue BoiaBrkeHne runores, 00bSICHIIOUUX MPOCTHIE
HAy4YHbIH METOJI €CTECTBEHHbIE HAYKH SBJICHUS, HAIPUMED:
MO3HAHUS U3Y4aroT IPUPOJTY. — MOYEeMY OCTAaHABIIMBAETCS JABMKYIIEECS
EcrecTBeHHO-HAy4YHBIN 10 TOPU30HTAJILHOM ITOBEPXHOCTH TENO;
METO/1 TIO3HAHUS: — [IOYEMY B )KapKYIO MOroJly B CBETJION OAEKIE
HaOJII0JIEHNE, TOCTAHOBKA MPOXJIAHEN, YeM B TeMHOM. [Ipeanoxenue
Hay4HOTr'0 BOIIPOCA, CIOCOOOB MPOBEPKU THIIOTE3.
BBI/IBMDKCHUE TUIIOTES, IIpoBeneHne uccnenoBanms o MPOBEPKE KAKOM -
HKCIIEPUMEHT I10 MPOBEPKE | OO TUIOTE3bI.
TUIOTE3, OOBSICHEHNE [TocTpoenue npocreiux Moaene puandeckux
Ha0JII0/1a€MOTO SIBJICHUS. SBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM ), HAIPUMEP
Onucanue puznuecKux MaJICHUE MPEIMETA; TPSIMOJIMHENHOE
SBJICHUW C TTIOMOILBIO pacnpoCTpaHEeHUE CBETA
Mo eJIen
Htoro no pazneny 6

HepBOHaqaﬂmee CBCACHHUHA

0 CTPOCHMH BEILIECTBA

2.1

Crpoenue BeliecTBa

1

CrpoeHue BellecTna:
aTOMBI U MOJIEKYIIBI, UX
pasmepsbl. OMbITHI,
JI0Ka3bIBAIOIINE
IUCKPETHOE CTPOEHHE
BEIIECTBA

HaGnronenue u mHTEpIIpeTaIys OIMbITOB,
CBU/JICTEIHCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOSHUHM BEIIECTBA: OIBITHI C PACTBOPECHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

Ornenka pa3MepoB aTOMOB U MOJIEKYJI

C UCTOJb30BaHUEM (GoTorpaduii, moaydeHHbIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padora 1o teme: «O1eHKa
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IUaMeTpa aToMa METOJIOM PsIIOB
(c ucnionb3zoBaHueM (pororpaduii).
OrnpeneneHure pa3MepoB MajlbIX Tell

2.2 | JIBmxeHUE
U B3aUMOJICHCTBUEC
YaCTUIl BEIIECTBA

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

C TEMIEPATypOu.
bpoyHoBCKOE 1BHXKEHMUE,
g dysus.
B3anmoneiicTBue yacTuig
BEILECTBA: IPUTSIKCHHE

U OTTAJIKUBAHUE

HaGmronenue u 00bsicHeHuE OPOYHOBCKOTO
JIBUKEHUS U sBJIeHUs TudPy3un.

[TpoBenenue u 0OBICHEHNE OMBITOB

M0 HaOJIIO/IEHUIO TEIVIOBOT'O PaCcIIMpPEHHS Ta30B.
[IpoBenenue u 0ObICHEHUE OMBITOB

10 0OHAPYKEHHUIO CHJI MOJIEKYIISPHOTO
NPUTSHKCHUS U OTTAJIKUBAHIS

2.3 | ArperarHbie
COCTOSTHUS BEIIIECTBA

ArperatHble COCTOSTHUS
BEILIECTBA: CTPOEHHUE I'a30B,
KUIKOCTEN U TBEPBIX
(KpUCTAIITMYECKUX) TEJ.
B3anmocss3bp mexay
CBOMCTBAaMU BEILIECTB

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

Onucanue (C UCIOJIb30BAHUEM TTPOCTHIX
MOJIEJIe) OCHOBHBIX PAa3IN4Yuil B CTPOCHUU T'a30B,
KHUIKOCTENU U TBEPIABIX TE.

OO0BsIcCHEHNE MAJION CKUMAEMOCTH KUIKOCTEN
Y TBEPJIbIX T€J, OOJBIION CKUMAEMOCTH T'a30B.
OObsicHeHNE coXpaHeHHs (OPMBI TBEPIBIX TEI
Y TEKYYECTH KUJIKOCTH.

IIpoBeneHue ONBITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIbI HAXOATCS
B CpEHEM Jlajibliie APYT OT JIpyra (IJIOTHOCTh
MEHBIIIE), YEM B JKHIKOM.

Y craHOBIEHHE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOJIbI

Y CYIIECTBOBAHMEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny
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JIBH2KeHMe M B3aUM OIeCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanundeckoe nBukeHue. | MccnegoBaHue paBHOMEPHOTO ABUKEHUS,
JBUYKEHUE PaBHOMEpHOE OIpE/IeNICHUE €ro MPU3HAKOB.
Y HEPaBHOMEPHOE HaOmronenne HepaBHOMEPHOTO IBUYKEHUS
neuxeHne. CKopocTb. Y ONPEEIICHUE €ro OTIIMYHUIA OT pPaBHOMEPHOTO
CpenHsisg CKOpOCTh JBHOKCHUS.
[P HEPABHOMEPHOM OnpeneneHue CKOpOCTH PaBHOMEPHOIO
IBWOKeHUU. Pacuer nytu JBWO)KEHUS (LIapuKa B AKHUAKOCTH, MOJEIN
U BPEMEHU JIBH)KEHUS AJIEKTPUYECKOI0 aBTOMOOWIIA U T.J.).
Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IapyuKa M0 HaKJIOHHOM TIOCKOCTH.
Pemenue 3ana4 Ha onpeeneHue NyTi, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JABH)KECHHUSI.
AHanu3 rpaduKoB 3aBUCUMOCTH MMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnenuie unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTbH

nHepuuu. Baumonencraue
TEJI KaK IMPpUYMHA
M3MEHEHUS CKOPOCTHU
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU Tea.
IInoTHOCTH BeliecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eAUHUIE 00beMa
BEIIECTBA

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

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

Pemenue 3ama4 Ha ornpeiesieHue MacChl Tela, €ro
00BbEMA U INIOTHOCTH.
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[IpoBeneHre u aHanu3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €r0 MacChl

IIPY B3aUMOJECHUCTBUU TEIL

M3mepenne Maccel Tena pa3IudyHbIMU CIIOCOOaMHU.

OHpC}ICJ’ICHI/IC IIJIOTHOCTH TCJIa B pE3YJIbTATC
HU3MCPCHUSA €T0 MACChl U ob0beMa

3.3

Cuma. Buaper cun

14

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

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

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

N3ydyeHune B3auMOJEHCTBUS KaK PUYUHBI
M3MEHEHUS] CKOPOCTH Tella WK ero AepopMaluu.
Onucanue peabHbIX CUTYallui B3aMMOICHCTBUS
TEJ C MOMOIIbIO MOJIENIEH, B KOTOPBIX BBOJUTCS
MTOHATHE ¥ N300paKCHUE CHITBI.

N3ydenue cuibl ympyrocTu.

HccrnenoBanne 3aBUCUMOCTH CHUJTBI YIIPYTOCTH

OT YJIMHEHHUS PE3NHOBOTO ITHYpa WIIH MPY>KUHBI
(c mocTpoenueM rpaduka).

AHanM3 MPaKTUYECKUX CUTYAIUH, B KOTOPBIX
MIPOSIBIISICTCS IEUCTBUE CUITBI YIIPYTOCTH
(ynpyroctb mMsiya, KpOCCOBOK, BETOK JepeBa

U Jp.).

AHanu3 cuTyaluii, CBI3aHHbBIX C ABJICHUEM
TATOTCHMUS.

OO0BsicHeHHE OPOUTATLHOTO JBUXKCHUS TIJIAHET

C MICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTEHUS U 3aKOHA
WHEPIIIH.

M3mepenne Beca Tena ¢ TOMOIIBIO THHAMOMETpA.
O6ocHOBaHUE ATOTO CI0C00a U3MEPEHHUSI.
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Anamm3 u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCNEpUMEHTAIBHOE NIOJIyY€HHE ITPaBUIIa
CJIOXKEHHUsI CUJI, HAIIPABJIEHHBIX BJIOJIb OHOU
MIPSIMOM.

Ornpenenenne BEIMYMHBI PAaBHOACHCTBYIOIIEH
CHIL

N3y4yeHne cuiibl TPEHUS CKOJIBKEHUS U CUJIB
TPEHUs I1OKOS.

HccenenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CWJIBI JABJIEHUS U CBOMCTB TPYILIUXCS
ITIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTYALNH, B KOTOPBIX
IIPOSIBIISIETCA IEVCTBUE CUJIBI TPEHMUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS

WM YBEJIMYECHMS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHE
MOAIINITHUKOB, TUIABAHUE BOAHBIX JKUBOTHBIX
u Jp.).

Pemenue 3a1au ¢ ucnosnp30BaHUEM (POPMYI
IUIsL pacueTa CHIIbI TSOKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

21

JlaBjieHre TBEPABIX TeJl, KMAKOCTEH U ra3oB

4.1

[asnenue. [lepenaua
JIaBJICHUS TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y ra3aMu

3

HaBnenue. CriocoObl
YMEHBIICHUS U YBEITUYCHUS
naBjcHuUs. /aBieHue rasa.
3aBHUCHUMOCTD JIaBICHUS

Amnanu3 u 00BSICHEHHE OIBITOB H MMPaKTHYCCKUX

CHUTYAaITNii, B KOTOPBIX TPOSBIISETCS CHJIA
TaBIICHUSI.
O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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rasa ot oobema,
TeMIIEpaTyphl.
[lepenaua naBiaeHus
TBEP/IBIMHU TEJIAMH,
YKHJIKOCTSIMU M Ta3aMHU.
3akon Ilackamns

U YBEJIIMYCHUS JTABIICHHUS.
M3y4yeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

0T 00beMa U TeMIIEePaTypPHI.

N3ydenue ocobeHHOCTE Tepeaaun JaBIeHus
TBEPJBIMU TEJIAMH, KHJIKOCTSIMH U ra3aMHu.
O6ocHOBaHUE PE3YJIBTATOB OMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCIepUMEHTAITbHOE JI0KA3aTeNIbCTBO 3aKOHA
ITackans.

Penrenue 3aa4 Ha pacdeT JaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCHUMOCTD JABJICHUS
MKUJKOCTU OT TJTYOUHBI.
[THeBMaTUUEeCKHE MAIIMHBI.
I'mapocratnueckui
napanokc. Coobmaronuecs
cocynsl. ['mapaBimnueckue
MEXaHU3MbI

HccnenoBanne 3aBUCUMOCTH JTaBJICHUSA
AKUJKOCTU OT TJIYOUHBI IOTPY>KEHUS U TJIOTHOCTH
KHUJIKOCTH.

Hab6monenne n 00bsICHEHHE THAPOCTATHYECKOTO
napajokca Ha ocHOBe 3akoHa [lackans.
N3ydenune cooOmarmmuxcs Cocy10B.

Pemenue 3a1a4y Ha pacueT AaBICHUS KUJIKOCTH.
OOBsicHeHHE TPUHITUIIA IEUCTBUS
TUIPABINYECKOI0 IIPECCa, MTHEBMATUUECKHUX
MaIII1H.

AHanu3 1 00bSACHEHHE MPAKTUYECKUX CUTYALIH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUJIKOCTHU U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPraHU3Me MpHU rTyOOKOBOTHOM
HBIPSIHUU
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4.3 | AtmocdepHoe Atmocdepa 3emin DKCIEpUMEHTAIbHOE OOHAPYKEHUE
JABJICHUE U aTMoc(epHOe 1aBleHUE. | aTMOC(EPHOro JaBICHHUS.
[TpuunHsb! cymecTBOBaHUs | AHaJIM3 U OOBSICHEHUE OIBITOB U MPAKTUYECKUX
BO3/IYIITHOM 000JIOUKH CUTYAaIi, CBSI3aHHBIX C JICHCTBUEM
3emun. OnbIT Toppuyennu. | atMoc(hepHOro 1aBJICHUS.
N3mepenue atmochepHoro | OObACHEHHE CYILIECTBOBaHUS aTMOC(epbl
JaBJIeHUs. 3aBUCUMOCTb Ha 3eMJI€ U HEKOTOPBIX IJIAHETAX WU €€
aTMOC(EpHOro AaBJIECHUS OTCYTCTBHS Ha JAPYrux mjaaHerax u JlyHe.
OT BBICOTHI HaJl YPOBHEM OOBbsacHeHnEe N3MEHEHUS TUIOTHOCTH aTMOC(EPHI
Mops. [Ipudopsr C BBICOTOM M 3aBUCUMOCTHU aTMOoc(hepHOro
TUTSL ©3MEPEHUS JABJICHHSI OT BBICOTHI.
aTMOC(epHOro AaBJICHUS Pemenue 3anau Ha pacueT arMoc(epHOro
JIABJICHMUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | leiictBue JleficTBUE )KUAKOCTH U raza | DKCIIEpUMEHTaIbHOE OOHAPYKEHUE NEUCTBUS

KHNIKOCTHU M ra3a
Ha MOrpy’KCHHOC
B HUX TCJIO

Ha TIOTPYKEHHOE B HUX
TeJ10. BelTankusaromas
(apxuMenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Tei.
BosznyxorutaBanue

KUJKOCTHU U T'a3a Ha MOTPY>KEHHOE B HUX TEJIO.
OrnpenenieHre BhITAIKHMBAIOIIEH CHITHI,
JNEUCTBYIOILIEN Ha TEJI0, ITOIPYKEHHOE

B )KUJKOCTb.

[IpoBeneHre u 0OCYKI€HHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT 00beMa MOTrpy>KEHHOM

B ’KMJIKOCTh YaCTH T€ja U OT INIOTHOCTH
JKUIKOCTH.

lIposepka nezasucumocmu 8blmanxkusaroujeu
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Cubl, Oelicmeayroujeli Ha meio 8 HCUOKOCmU,

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

oT 00beMa MOTPYKEHHOM B >KUJIKOCTh YaCTH Tela.
Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHA
ApxuMena v yCIIOBUS TIaBaHUS TEJI.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHUE JIOIKH U OMPEIEIICHUE e¢
TPy3010TbEMHOCTH

Htoro no pazneny

21

Pabora u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTD

Mexanuueckas pabora.
MoitHoCTE

DKCNEPUMEHTAIBHOE OMPEICICHUE
MEXaHUUYECKOW pabOThI CUIIBI TSKECTH

MPU MTAJCHUU TEJIA U CUJIbI TPEHUS

IIPU PABHOMEPHOM IEPEMEIICHUHN TEJIA

10 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuer MomHoCTH, pa3BUBaEMON IIPU MOABEME
10 JICCTHMIIC.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKOU pabOoThI
U MOIIIHOCTH

5.2

HpOCTBIG MCXaHHM3MBI

[IpocTbie MEXaHU3MBI:
pbIyar, 0JI0K, HaKJIOHHAas
IIOCKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pbluara

K OJI0Ky. «3050TOC

OrnpeniesieHre BBIMTPHINIA B CHIIE POCTHIX
MEXaHHU3MOB Ha MPUMEpe pbluara, MoJABHKHOIO

1 HEOJABHKHOT'O OJJOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanue ycnoBUs paBHOBECHS phluara.
OOGHapykeHHe CBONCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHHUKE, a TAaK)KeE

39



®denepanbHas padboyas nmporpamma | @usuka. 7—9 knaccel (0a30BbIid YPOBEHB)

npaBuiio» Mexanuku. KIIJ[ | B KUBBIX Opranuszmax.

MIPOCTBIX MEXaHU3MOB. DKCIEpUMEHTAIBHOE JI0KA3aTEIbCTBO PABEHCTBA
[IpocTeie MEXaHU3MBI paboT IpU MPUMEHEHUH MPOCTHIX MEXAaHU3MOB.
B OBITY U TEXHUKE Omnpenenenne KIITJ[ HakTOHHON MIOCKOCTH.

Pemienune 3ana4 Ha MprUMEHEHHE TIPABUIIA
paBHOBecHs priuara v Ha pacuet KIIJ]

5.3 | Mexanunueckas 4 MexaHnueckas SHEpPIusl. DKCNEpUMEHTAILHOE OINPEAEIICHUE U3MEHEHUS
HEPrusl Kunernueckas KMHETUYECKOW U MOTEHLUAIbHON YHEPIUH TENA
U MOTEHIMAJIbHAS DHEPTHSl. | IIPU €ro CKaThIBAHUM 110 HAKJIOHHOM IIOCKOCTH.
[IpeBpamenue onHoro Buaa | @opMyaupoBaHUE Ha OCHOBE UCCIIEIOBAaHUS

MEXaHUYECKOW IHEPTUU 3aKOHA COXPAaHEHUsI MEXaHUYECKOU dHEPruu.
B IPyrou. 3aKOH OOcyxaeHue rpaHull TPUMEHUMOCTH 3aKOHA
COXPaHEHHMS YIHEPTUU COXPAaHEHHMS SHEPTUH.
B MEXaHUKE Peenue 3a1a4 ¢ MCMOIB30BAaHUEM 3aKOHA
COXPAHEHMS SDHEPTUU

Hroro no pazneny 12

PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO 68

YACOB 110 I[TPOIT'PAMME
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8 KJIACC
Ne HanmeHoBaHue KomuuectBo | IlporpammHuoe conepxkanue | OCHOBHBIC BUIBI ACSITEIHHOCTH 00 YJaIOIIHXCS
n/m pa3zielioB U TEM 4acoB
y4eOHOI0 IIpeIMeTa
TensioBbie sIBJIEHUSA
1.1 | CTtpoeHue u CBOMCTBa 7 OCHOBHBIE TIOJIOKEHUS HabGmronerre u mHTEpIpeTaIis ONbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB

1 MoJIeKyJ1. OIBITHI,
NOATBEPKIAIOIINE
OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH.

Mopenu TBEpAOro, )KUAKOTO
¥ Ta3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucranmmueckue

U amopdHbIe Tena.
OObsicHEHUE CBOWCTB ra3os,
AKUJKOCTEW U TBEPABIX TEN
Ha OCHOBE MOJIOKEHU
MOJIEKYJISIPHO-KMHETHYECKOU
teopun. CMaunBaHue

Y KalWUISIPHbBIC SIBJICHUS.
TennoBoe paciupeHue

U CKaTue

CBUICTEIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEUIECTBA: ONBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Petienue 3aa4 o OleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJT B €AMHUIE 00beMa
BEIIIECTBA.

AHanu3 TeKcTa JPEeBHUX aTOMHUCTOB (HaIIpUMep,
¢parmenta nosmsl Jlykpeuus «O npupoae
BEIIICH») C M3II0KEHHUEM 000CHOBAHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHE).

Orenka yoeIuTeTbHOCTH 3THX 000CHOBaHUA.
OO0bsicHeHUEe OPOYHOBCKOTO JIBUXKEHUS, SIBIICHUS
b Gy3un U pazIuuuid MeXa1y HUIMH Ha OCHOBE
MOJIOKEHUM MOJIEKYIISIPHO-KUHETUYECKOU
TEOpUU CTPOCHUSI BEIIECTBA.

OObsicHEHUE OCHOBHBIX Pa3fiuyuil B CTPOCHUU
ra3oB, XKHUJAKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAHUEM TTOJIOKEHUH MOJIEKYJISPHO-
KUHETUYECKOU TEOPHH CTPOSHUS BEIIECTBA.
[IpoBeneHrEe OMBITOB MO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM WIJIH caxapa.
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[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOINX KAWL PHBIC SBJICHUS

U SIBJICHUE CMaYMBaHUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUHN

JUTSI TIOCTYTUICHUST BOJBI B OPTaHU3M PACTCHHM.
HaGmonenue, nposeaeHne u 00bICHEHUE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciMpeHus ra3oB, KUAKOCTEH U TBEPbIX TE.
OObscHeHne coxpaHeHus: 00bemMa TBepAbIX Tel,
TEKYJYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),
JIaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/lyXa OT €ro oobema
Y HarpeBaHUs WIN OXJIKICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHUS.

AHaIM3 MPaKTUYECKUX CUTYAIlUH, CBI3aHHBIX
CO CBOMCTBAaMM ra30B, KUJKOCTEH U TBEPABIX TEl

TermoBbie nponecch 21 Temneparypa. CBs3b O6ocHOBaHUKE MTPaBUII U3MEPEHUS TEMITEPATYPBHI.
TEMIIepaTyphl CO CKOPOCThI0 | CpaBHEHHE PA3IMYHBIX CIIOCOOOB U3MEPEHUS
TEIJIOBOT'O JIBUKEHUS U IIKaJ TEMIEepaTyphl.
yactull. BHyTpeHHs4 Hab6mronenre u 00bICHEHUE OMBITOB,
sHeprud. CrnocoObl JNEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEN
W3MEHEHUS BHYTPEHHEN SHEPruu Teja B pe3ysibTaTe TEMonepeaaun
SHEPruu: Terioneperaya 1 pabOThI BHEIIHUX CHUJL.
1 COBEpIIICHUE PaOOTHI. Hab6mronenre u 00bICHEHUE OMBITOB,
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Bue! Termonepenaun:
TEIUIONPOBOHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonuuecTBo TENJIOTHI.

VY neabHasa TEIIOEMKOCTh
BenlecTBa. TemiooOMeH
Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oananca. [maBienue

Y OTBEp/ICBAHUE
KPUCTAIMYECKHUX BEIIECTB.
VnennHas TeIiora
IJIaBJICHUS.
[Tapoo6pa3oBanue

u KoHjeHcanus. Ucnapenue.

Kunienue. Y genbuas
TEeIJIoTa Mapoodpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPhI
KUIIEHHS OT aTMOCHEPHOTO
JABJICHUS.

BrnaxunocTs Bo3yxa.
DHeprus TOIJIUBA.

VY nenbHas Temiora
CropaHus.

[TpuHIUTIBEI paOOTHI
TeraoBbIx Apurarene KI1J]
TEIJIOBOT'O JBUTATEIIS.

00CyXIeHrE MPAKTUYECKUX CUTYaIIUM,
JIEMOHCTPUPYIOIINX PA3TMYHbBIC BUIBI
TEIUIONEepEIaum: TeTUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue ABIEHUS TEINIOOOMEHA

IPYA CMEIIMBAHUM XOJIOJHOU Y TOPSYEUN BOJIBI.
HabGmronenne ycTaHOBIEHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJTHOM BOJIOM.
Onpenenenue (M3MEpPEHNE) KOIUYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MepeHUE) yaeIbHON
TEIIJIOEMKOCTH BEIIECTBA.

Pemenne 3ama4, cBA3aHHBIX C BRIYMCIICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTHU

IPU TETUIO0OMEHE.

AHaJIM3 CUTYyalui MpakTUIECKOTo
HCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepuajoB, HAIIpUMEP, B LEIAX
SHeprocOepeKeHus : TEMIOU30JISIIHA,
sHeprocoOeperaronue KpoIiiy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBjeHuil ucnapeHust

1 KOH/ICHCAIIUH.

HccnenoBanue mpoiiecca UCapeHust
Pa3IMYHBIX JKUIKOCTEM.

OObsicHeHUE SIBIICHUM UCTIAapCHUS
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TerioBbIe ABUTATEIN

Y 3all1UTa OKPYKaroen
CpEIbL.

3aKOH COXpaHEHHUS

Y MIPEBPAILEHUS YHEPTUU
B TEIUIOBBIX MPOLIECCaAX

¥ KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Hab6mronenue u o0bsicHeHHE TIpoliecca KUTEeHHUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KHUTICHUS OT JaBJICHMUS.

Onpenenenue (M3MepeHNE) OTHOCUTEIILHOM
BIIOKHOCTH BO3/yXa.

Habmonenue nporiiecca rraBieHus
KPUCTALUTUIECKOTO BEIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE MPOLIECCOB ILJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEJl.

OmnpeneneHue (M3MepeHne) yaeabHOU TEeIIOThI
TUUTABJICHUS JIBJIA.

OObsicHEeHUE SBJICHUH TUTaBIICHUS

¥ KPUCTAITU3AlUA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI.

Pemenne 3amay, CBA3aHHBIX C BBIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpOIeccax
TETUTIOTIepeau MPH TJIaBICHUN

Y KPUCTAILTU3AIINN, UCTIAPSHU N U KOHJCHCAITUH.
AHanmM3 CUTYyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TTABJICHUS U KPUCTAUTA3AIIHH,
HAIpUMeED, MOTYICHHE CBEPXIUCTHIX
MaTepHUaioB, COJIeBas rpeJika u Jip.

AHanu3 paboThl U 00BSICHEHUE TPUHIIUIA
JIENUCTBUS TETIJIOBOTO JIBUTATEIS.
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Brranciienne xonuyecTBa TEIJIOTHI,
BBIJICTISIFOIIETOCS MPU CTOPAHUU PA3IMYHBIX
BUI0B TorumBa, u KII/[ geurarens.
OO6cyXIeHNE PKOJOTHYECKUX TOCIICICTBHUI
WCIIOJIb30BaHUS JIBUTATEJICH BHYTPEHHETO
CropaHusl, TETUIOBBIX U THAPOICKTPOCTAHITUN

Hroro no pazneny

28

3J1eKTpnqec1me N MAarHUTHbBIC ABJICHUSA

2.1

DIIEKTPUUECKHUE
3apsbl.

3apsKEHHBIE Tela

U UX B3aUMOJICUCTBUS

7

DIneKTpu3anus Tell.

JIBa pozia dIIEKTPUIECKUX
3apsa0B. B3anmopericreue
3apSYKEHHBIX TEIL.

3akon Kynona (3aBUCHMOCTh

CHUJIbI B3aUMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3aPsI0B

Y pacCTOSHUS MEXKY
TeJaMu).

DJIEKTPUUYECKOE TIOJIE.
HanpsxenHocts
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Cynepro3uuu
BIIEKTPUYECKUX MOJICH

(HA KaYECTBEHHOM YpPOBHE).

Hocurtenu anexkTpudeckux
3apsA/I0B. DJIEMEHTAPHBIN
BJICKTPUYECKUUN 3apsi.

HaGmonenue u mpoBeieHUE OMBITOB

IO AJIEKTPU3ALMU TEJ IIPU CONMPUKOCHOBEHUU

Y MHJYKLIHEW.

HabGmonenue u 00bsicHEeHUE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEIL.
OObsicHEeHUE TPUHITUIIA ICUCTBHS JJIEKTPOCKOTIA.
OObsicHEeHUE SBICHUH AJICKTPU3AIUU

MIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C UCMOJIb30BAHUEM 3HAHUN O HOCUTEIISIX
BIIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
Pacnio3naBanue u 0ObICHEHUE SIBICHUI
ANEKTPU3ALMU B IOBCEIHEBHOW KU3HU.
HabmoneHne u 00bSICHEHHE OMBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPAHCHUS
3JIEKTPUYECKOTO 3apsiaa.

Habronenue omnbITOB 10 MOJIEIMPOBAHUIO
CUJIOBBIX JIMHUU 3JIEKTPUYECKOTO TOJIS.
HccnenoBanne nencTBUs SIEKTPUIECKOTO OIS
Ha [IPOBOJIHUKHU U TUDJICKTPUKHU
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Crpoenue aToma.
[IpoBOoHMKH

Y TUDJICKTPUKHU. 3aKOH
COXPAHEHHUSI AIEKTPUUYECKOTrO
3apsiga

2.2

[TocTostHHBIN
3JIEKTPUYECKUN TOK

20

DIIEKTPUUECKUN TOK.

VY cioBus CymiecTBOBaHUS
AJICKTPUYECKOTO TOKA.
HcToynnku mocTOSTHHOTO
ToKa. JlencTBus
AJICKTPUYECKOr0 TOKa
(TemoBoOE, XUMHUUECKOE,
MAarHuTHOE).
DJIEKTPUUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKas 11eTb.
Cuna Toka. DJIEKTPUIECKOE
HanpsiKeHHeE.
ComnpoTuBieHue
MIPOBOJIHUKA. Y JIeJIbHOE
COMPOTHUBIICHHUE BEIECTBA.
3akon OMa 1J1s yyacTka
nenu. IlocnenoBarenpHOE
Y MapajieIbHOE COSIMHEHHE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUUYECKOTO TOKA.

HabGmroienne pa3aMaHbIX BUIOB JICHCTBUS
AEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BHUJIOB JICKCTBHS B IOBCEIHEBHOM KU3HMU.
HabGmronenre BOZHUKHOBEHUS Ta30BOT0 pas3psijia
Y 3JIEKTPUYECKOTO TOKA B JKUJKOCTH.

COopka 1 HUCTBITAHUE YJICKTPUUECKOM 11enn
IMOCTOSTHHOT'O TOKa.

N3mepenune cruiibl TOka aMIepMeTpoM.
N3mepeHne 31eKTpUueCKOro HarpsKeHUs
BOJILTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUIMHBI, TUIONIAIA MONEPEUHOTO CEUCHUS
Y MaTepuaia.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAMPSHKEHUM
[IPU MOCIE0BATEBHOM COCIMHEHUU JIBYX
pE3UCTOPOB.
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3akoH Jxoyns—JIeHna.
DIIEKTPUYECKHUE LIETH

U TIOTpeOUTENN
BJIEKTPUYECKOU SHEPTUU
B ObITy. KopoTkoe
3aMBbIKaHUE

[IpoBepka npaBuiia 1 CUITBI TOKA

IIPY MAPAJUIETIbHOM COECAMHEHNUN PE3UCTOPOB.
AHanu3 cuTyanuil Nocaea0BaTeIbHOIO U
NapAIJIEIbHOIO COEIMHEHUS TPOBOJHUKOB

B JJOMAILIHUX 3JIEKTPUYECKUX CETSIX.

Petenue 3amay ¢ ucnonab3oBaHueM 3akoHa OMma
u hopMyI pacyeTa dJIEKTPUIECKOTO
COIMPOTUBJICHUS TIPU MOCIEI0BATEIHLHOM

Y NIapAJUIEJIbBHOM COETMHEHUH MPOBOIHHUKOB.
Omnpenenenue paboThI NEKTPUUECKOTO TOKA,
IPOTEKAIOIIET O YEPE3 PESUCTOP.

OnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIIIEMOU Ha PE3UCTOPE.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HANpsKEHUs HA HEW.
Onpenenenune KIIJ[ narpesarens.
HccnenoBanue npeoOpa3zoBaHus YHEPTUU

IpU MOJBEME TPYy3a DJIEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPONCTBA U MPUHIIMIIA JEHCTBUSA
JIOMAIIHUX 3JIEKTPOHArpeBaTeNbHbIX MPUOOPOB.
OO0BsicHEHNE IPUYKUH KOPOTKOTO 3aMbIKaHUS

Y IPUHIIMIA IEUCTBHS IIABKUX
IIPENOXPaHUTETEH.

Pemrenue 3a1au ¢ MCMOIB30BaHUEM 3aKOHA
JIxoyns—Jlenua

2.3

MarHuTHbIC SIBJICHUS

IlocTOssTHHBIE MATHUTHI.
BzaumoeiictBue

HccaenoBanne MarHUTHOT'O B3aUMOACHCTBHUSA
MMOCTOSIHHBIX MarHUTOB.
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MMOCTOSTHHBIX MarHUTOB.
MarunuTtHoe mnozse.
MarnauTHoe noJje 3eMJIu

U €0 3HAYECHHUE IS )KU3HU
Ha 3emue. OnbIT Ipcrena.
MarauTtHoe noJe
3JIEKTPUYECKOT O TOKA.
[Ipumenenune
BJIEKTPOMArHUTOB

B TexHUKE. JlericTBHE
MarHuTHOT'O TTOJIS

HAa MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEIIb
MMOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJABUTATEIIEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenrne MarHuTHOTrO OIS TIOCTOSTHHBIX
MarHuTOB IPU UX O0BEIMHEHUH U Pa3/IeICHUU.
HccaenoBanue MariuTHOTO B3aUMOJICHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUH U pa3JeiICHUN.
[IpoBeneHrEe ONBITOB MO BU3yaIU3AIUHU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenune siBneHns HAMarHU4YNMBaHUS
BCILICCTBA.

HccnenoBanne neicTBUS SIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBenieHrEe ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD CHJIbI B3AUMOJICMCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CWJIbl U HaNpPaBJICHUS TOKA
B KaTYIIIKE.

AHanu3 cUTyaludi NPaKTUYECKOr0 MPUMEHEHUS
AJICKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOUCTBAX, MPOMBIIIIIICHHOCTH, MEUIIUHE).
HN3ydyenue nemcTBrUs MarHUTHOTO MOJISt

Ha MPOBOJHHUK C TOKOM.

N3yyeHne nercTBus dJIEKTPOABUATATEIS.
N3mepenune KIIJI anexTpoaBUrarenbHou
YCTaHOBKH.

Pacno3HaBanue n aHaIIN3 pa3IMYHbBIX
IIPUMEHEHUH 3JIEKTPOJBUTATENECH

(TpaHCnopT, OBITOBBIE YCTPOWCTBA U JIp.)
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2.4 | DneKkTpoMarHuTHas 4 OmnebiTel @apanes. SBmenne | ONbITHI IO UCCIIETOBAHUIO SBICHUS
UHIYKIMSA AIEKTPOMAarHUTHOU AIIEKTPOMArHUTHOM MHIYKIMN: UCCIIEI0BAHUE
naayknuu. [IpaBuno JleHna. | n3MeHEHUI 3HAYEHUST U HAIIPABJICHUS
DnekTporeHeparop. WHIYKIIHOHHOI'O TOKa
CnocoObl osTydeHus
AJIEKTPUYECKOU IHEPIUU.
DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX JHEPrUU
Htoro 1o pazneny 37
Pe3sepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB 11O ITPOTPAMME
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9 KUJIACC
No HanmeHoBaHue KomnuectBo | Ilporpammuoe comepskanue | OCHOBHBIC BUIBI ICITCIBHOCTH 00 yJaIOMIUXCS
n/m pa3zesioB U TEM 4acoB
y4e0HOro mpeaMeTa
Mexanuuyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4ecKoe JBUKECHUE. AHanmmn3 1 00CyXJI€HHE Pa3InIHBIX TPUMEPOB

JIBIOKEHHUE U CIIOCOOBI
€ro OIUCaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBUKEHUS.
PaBHOMEpHOE
MPSAMOJIMHENHOE JBUKEHHE.
HepaBHomepHoe
MPSMOJIMHENHOE JBUKCHHE.
CpenHsis 1 MTHOBEHHA
CKOPOCTb TEJA MpHU
HEPaBHOMEPHOM JIBH>KEHUHU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHENHOE JBUKECHHE.
CBo0OoiHOE MasieHue.
OmnbrTel ['anunes.
PaBHOMEpHOE NBHKEHUE

IO OKPYKHOCTH.

Ilepuon n yacrora
oOparieHus. JInneitnas

Y yIJI0Basi CKOPOCTH.

MEXaHUYECKOTO JIBHIKECHHSI.

O6cyxeHre rpaHul] MIPUMEHUMOCTH MOJIETH
«MaTepuaibHasi TOUKay.

Onurcanre MEXaHUYECKOTO IBMKCHUS
pa3IMYHBIMU criocobamu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYallUl, B KOTOPBIX
MPOSIBIISIETCS OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

HaGmonenre MexaHn4ecKoro ABUKEHUS Tena
OTHOCHUTENIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE ITyTEH U TPACKTOPUI JIBHXKEHUS
OJIHOT'O M TOTO K€ TE€Ja OTHOCUTEJIBHO Pa3HbIX
TN OTCYEeTA.

Anamu3 Tekcta ["anunes 00 OTHOCUTENEHOCTH
JIBUYKEHUS; BHITIOJIHEHHUE 3a/IaHUM 110 TEKCTY
(CMBICTIOBOE YTEHUE).

Onpenenenne CpeTHEN CKOPOCTH CKOIbKECHUS
Opycka WM IB)KEHHUS IIapUKa 110 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXKAeHUE CIIocOO0B
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LlenTpOocTpEMUTENBHOE
YCKOPEHHE

MPUOIM>KEHHOTO OMPE/IeJICHUS] MTHOBEHHOM
CKOPOCTH.

Onpenenenne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJIEIN
AJIEKTPUYECKOT0 aBTOMOOMIIS M T. 11.).
Onpenenenue nMyTy, NPOUICHHOTO 3a JaHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITYTH PABHOMEPHOTO
JBMKEHUS OT BPEMEHH.

O0cyx)aeHue BO3MOXXHBIX TPUHIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOITNX CKOPOCTh
(cnuoMeTpOoB).

BrrunciieHne myTy U CKOpOCTH MIPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU
Tena.

Onpenenenune NpoMaeHHOro NyTH U YCKOPEHUS
JBIKEHUS Teja 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBUYKEHUS TeJla OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHuulX yuces, mo
COOMEEMCcmeyIouue NPOMENCYmKU 8pemMeHU
0OUHAKOBDL.

Onpenenenne yCKOpeHus Teina

IPU PaBHOYCKOPEHHOM JBUKEHUU
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10 HAKJIOHHOU IJIOCKOCTH.

H3mepenue neproaa ¥ 4acTOThl OOpalieHus
TeJa M0 OKPYKHOCTH.

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO
JIBUYKEHUS TEJIA 10 OKPYKHOCTH.

Pemrenue 3amau Ha onpeneneHue
KUHEMATUYECKUX XAPAKTEPUCTUK
MEXAHUYECKOTO JIBUKECHUS PA3JIMYHBIX BUIOB.
PacnoznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXAHUYECKOTO JIBUKCHUS
B [IPUPO/JIC U TEXHUKE (HA TpUMepax CBOOOIHO
MaJlaroINX TEM, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJIACTB U JIp.)

1.2

B3aumoaeiicTeue Tei

20

[lepBbiit 3ak0H HproTOHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HproToHa.
[IpuHIMI Cynieprio3uunu
CHIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHusi: cuiia
TPEHUS CKOJIbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. J[BuxeHue rniaHer

Habmronenre u 00CyXeHUE OIbITOB

C IBIDKEHUEM TeJla PU YMEHBIIICHUH BIUSHUS
JPYTUX TE€J, NPEMSTCTBYIOLIUX JBUKEHHIO.
Amnanu3 tekcra ["anunes ¢ onucanueM
MBICJICHHOT'O 9KCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITTOJTHEHUE 3aJJaHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxkaeHne BO3MOXKHOCTH BBITTOJIHEHHUS
3aKOHA HHEPIIUH B PA3IMIHBIX CHUCTEMAX
oTcYeTa.

HaGmronenue un o0CcyxaeHne MEXaHUUYECKUX
SIBIICHUH, MPOUCXOSAIINX B CHCTEME OTCUETa
«Tenexka» npu ee paBHOMEPHOM

52



®denepanbHas padboyas nmporpamma | @usuka. 7—9 knaccel (0a30BbIid YPOBEHB)

BoKpyr Connna. Ilepsas
KOCMUYECKast CKOPOCTb.

HeBecomocTth u neperpys3ku.

PaBHOBecue MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecue TBEpAOro
TeJa C 3aKPETIEHHON OChIO
BpauieHus. MOMEHT CHUJIBL.
Lentp TsixecTn

U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHLHO
KaOuHeTa (HU3UKU.

JIelicTBHS C BEKTOPaMHU CHUJI: BBITIOJIHEHUE
3aJlaHUM 110 CIIOKEHHUIO U BEIYMTAHUIO
BEKTOPOB.

Hab6roneHue u/uam mpoBeieHUE OIbITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTb YCKOPEHUS
Tena OT MPUII0KEHHON K HEMY CHJIbl U MACChl
Tena.

AHanu3 1 00bSICHEHUE SABJICHUIN

C UCIOJIb30BAaHHEM BTOPOro 3akoHa HeroToHa.
Pemienue 3a1au ¢ uCnonb30BaHUEM BTOPOTO
3akoHa HprOTOHA M TIpaBuiia CI0XKEHUS CUJL.
Ornpenenenune KeCTKOCTH NPYKUHBI.

AHanmu3 cuTyaluii, B KOTOPBIX HAOJIIOIA0TCs
ynpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIIOJIb30BaHUEM 3aKoHa I yka.

Pewmenue 3aa4 ¢ ucrions3oBanueM 3akoHa I yka.
HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUSI
CKOJIbKEHHMSI OT CHJIbl HOPMAJILHOTO JIABJICHUSI.
OO0cyxieHue pe3ynbTaToB UCCIEAOBAHUS.
Onpenenenue k03P PUIIEHTA TPEHUS
CKOJIBbXKEHHUSI.

N3mepenue cuibl TpeHUS MTOKOSI.

Petienue 3amay ¢ ucnosab3oBaHuEM (HOPMYIIBI
JUTSL CUJTBI TPEHUST CKOJTBKCHHUSI.

AHaIIU3 ABUKEHUS TEN TOJIBKO MO IEHCTBUEM
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CHJIBI TSPKECTH — CBOOOHOIO IaI€HHUS.
OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUS
CcBOOOJIHOTO MAJICHUS OT MAcCCHI TeJIa.

O11eHKa BEJIUYMHEI CHIIBI TATOTCHUS,
JNIEVUCTBYIOLLIEN MEXKIY ABYMS TEJIaMHU

(17151 pa3HBIX Macc).

AHanu3 n1BUKEHUST HEOECHBIX TEI

II0JT ICUCTBUEM CHJIbI TATOTCHUS

(C ICTIOJIE30BAHHUEM JIOTIOTHUTEIHHBIX
VMCTOYHUKOB HH(GOPMAIIHH).

Pernrenue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TIATOTEHUS U (POPMYJTBI

JUISL pacueTa CHIIBI TSHKECTH.

AHaJIU3 OPUTUHAIILHOT'O TEKCTA,
OMHMCHIBAIOIIETO MPOSIBIICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BBIMTOJHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE UTEHHE).

Hab6roneHue u o0CyX1€HUE OMBITOB

10 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBMDKCHUH.

AHanmmn3 ycJIOBU BOSHUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KH.

Pemienue 3amau Ha onpeniesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBHSIX.

AHaIM3 cuil, TeUCTBYIOIITUX Ha TEJIO,
MTOKOSIIeeCs Ha OTope.

OrnpeneneHue EeHTpa TAKECTH PA3IMUHBIX TEI
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1.3.

3aKOHBI COXPAaHEHHUS

10

Nmnynse Tena. i3menenune
uMnyibca. IMmynbc CUbI.
3aKOH COXpaHEeHUSs
uMmnyJibca. PeaktuBHoe
JBIKCHUE.

Mexanuueckas pabora

¥ MOIIHOCTh. Pabota cun
TSYKECTH, YIPYTOCTH,
TpeHusi. CBsI3b SHEPrun

1 padoThl. [loTeHnmansHas
JHEpPrus Teia, MOAHSATOrO
HaJ] TOBEPXHOCTHIO 3€MJIH.
[ToTeHUHaNIbHAS YHEPTHS
CKATOM MPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOU
DHEPIUM. 3aKOH COXpPaHEHUS
MEXaHUYECKOU IHEPIuun

Habnronenue u o0Cyk1€HUE OIBITOB,
JEMOHCTPUPYIOIINX IIepeady UMITyJIbCa

IIPY B3aUMOJCMCTBUH TEJI, 3aKOH COXPAaHEHHUS
UMITYJIbCa TIPH a0COIFOTHO YIIPYTOM

U HEYIIPYTroM B3aUMOJECHCTBHUH TEIl.

AHaIIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HH

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

PacniozHaBaHue sIBJIEHUSI PEaKTUBHOT O
JIBUKEHUS B IPUPOJE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs UMITYJIbCa
JUIS pacyeTa pe3yabTaTOB B3aUMOJEHCTBUS TEI
(Ha mpuMepax HEeynpyroro B3auMoOACHCTBUS,
YIIPYTOro LEHTPaIbHOIO B3aNMOIEHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUKHO).

Pemenne 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXpaHEHUs] UMITYJIbCA.

Onpenenenue paboThl CUIIbI YIIPYTOCTH

IIPY OABEME TPYy3a C UCIOJIBb30BAHUEM
HETMOJBMKHOTO U TIOJIBUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHnHnaIbHOW SHEPTUU YIIPYTO
ne(hOpMHUPOBAHHOMN MPYKUHBI.

N3MepeHne KNHETUYECKOM SHEPTUH Tella

0 JUIMHE TOPMO3HOT'O MYTH.
OKCIEpUMEHTAIBHOE CPABHEHUE N3MEHEHMS
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MOTEHIIMAILHON U KUHETUYECKOW SHEPTUM TeNa
MIPY JIBUKEHUM 110 HAKJIOHHOM IIJIOCKOCTH.
DKcrnepuMeHTaIbHas MIPOBEpKa 3aKOHA
COXPaHECHUSI MEXAaHUYECKOU SHEPTrUM

Py CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHECHUS
MEXaHUYECKON IHEPruu IJIs pacueTa

MOTEHIMAJIbHOW U KHUHETUYECKON SHEPTUM TEIA.

Pemenue 3amau ¢ UCIIOJIB30BAaHUEM 3aKOHA
COXpaHCHUA MEXaHUYECKOH OHCPIrun

Htoro no pazneny

40

MexanuuyeckHe K0J1e0aHus U BOJIHbI

2.1

MexaHnueckue
KoJIcOaHU s

7

KonebarensHoe nBMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: IEPUOI,
4acToTa, aMIUIUTY/a.
MaremaTndeckuii u
NPYXKUHHBIN MasTHUKH.
[IpeBparienue YHEPTUU
pU Koie0aTeIbHOM
JIBIKEHUU.

3aryxaromnue KoieOaHus.
BbIHyX1€HHBIE KOJIEOaHus.
Pesonanc

Hab6mronenue konebanuii moa AeHCTBUEM CHII
TSOKECTH M YIIPYTOCTH U OOHAPY)KECHHE
M0I00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kosje0aHuil rpy3a Ha HUTH

U Ha MpYy>KUHE.

OnpeseneHue 4acTOThl KoJieOaHUM
MaTEMaTHYECKOr0 U MPY>KUHHOTO MAsITHUKOB.
Habmronenne u o0ObACHEHNE ABICHUS
pe30oHaHca.

HccnenoBanne 3aBUCUMOCTH MEPUOJIA
KoJieOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JUIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH TIepro/Ia KojaeOaHui

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

HabGmronenre u o0CyXaeHNE OMBITOB,
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JEMOHCTPUPYIOIIMX 3aBUCUMOCTh TIEPUOJIa
Kosie0aHU MPY>KUHHOTO MAasITHUKA OT MacChl
rpy3a 1 )KECTKOCTU IPYKUHBI.

[IpumeHeHne MaTeEMaTHYECKOTO

Y TIPYKWUHHOTO MasiTHUKOB B KaY€CTBE MOJIEIICH

JUIS1 OTMCaHUS KOJIEOaHUM B OKPY KarOIIEM
MUpE.

Pemenne 3aa4, CBA3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOTHI (Mepuoaa)
KOJIeOaHU .

Hsmepenue yckopenus c60000H020 nadeHus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4ecKre BOJIHBI.
CBolicTBa MEXaHHUYECKHUX
BOJIH. [IpogonbHbIe

Y TOTNIEPEYHbBIE BOJIHBI.
JIJInHA BOJIHBI M CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHn4ecKHue BOJIHBI

B TBEPJIOM TEIIE,
celiCMHYECKHE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa

1 BbICOTa TOHA. OTpaxkeHue

3ByKa. MHppa3ByK
U YIbTPa3BYK

OObHapyKeHue 1 aHaJIn3 BOJHOBBIX SIBICHUN
B OKpPY’KaIoIl[eM MUDE.

Hab6mronenue pacripocTpaHeHus MPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIH)

U OOHapy)KEeHNE aHATOTUYHBIX BUIOB BOJIH

B IIpUPO/I€ (3BYK, BOJHBI HA BOJE).
Brruncnenre nMHBI BOJHBI U CKOPOCTH
pacnpocTpaHeHus! 3ByKOBBIX BOJIH.
DKCnepUMEHTAIbHOE OTpEeICHHE TPAHMII
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX

KoJIeOaHUH.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIE, C UCTIOJIH30BAaHUEM
MY3bIKaIbHBIX HHCTPYMEHTOB).

HaGmonenvie 1 0ObsICHEHUE SIBJICHUS
aKyCTUYECKOr0 pe30HaHca.
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AHanmu3 OpUruHaIbHOrO TEKCTA, MOCBAIIEHHOTO
UCIOJIb30BAHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKAIIHS, YIBTPa3BYK

B MEJUIIMHE U JP.); BBITIOJHEHUE 3aJaHUM

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

15

3JICKTpOMaI‘HHTHOC IM0JI¢ H JICKTPOMAr HUTHBIC BOJIHbI

3.1 | DaexTpoMarHuTHOE 6 OJIEKTPOMAarHUTHOE TIOJIE. ITocTpoeHue paccyxaeHuil, 000CHOBBIBAIOLIUX
noJie DNEKTPOMATrHUTHBIE BOJIHBL. | B3aUMOCBSI3b 3JIEKTPUYECKOIO U MAarHUTHOTO
Y DJIEKTPOMArHUTHBIE CaoiicTBa IIOJIEH.
BOJIHBI AIEKTPOMArHUTHBIX BOJIH. DKCIEepUMEHTAIBHOE U3YYEHHE CBOWCTB
[Ikana 37€KTPOMAarHUTHBIX | AJIEKTPOMATrHUTHBIX BOJH (B TOM UYHUCIIE
BOJIH. Vcrionb30Banue C MOMOILbIO MOOMJIBHOTO TEJIE(POHA).
AIIEKTPOMAarHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YEJI0BEYECKOI0 OpraHu3Ma.
DNIeKTpOMarHuTHas Mpupoja | AHaJIU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeta. CKOpOCTh CBeTa. 3JEKTPOMArHUTHOTO U3TyYEHUs B PUPOJIE:
BonHoBbIE CBOMCTBA CBETa | KUBBIE OPraHU3MBbI, U3TyUEHUSI HEOECHBIX Te
(CMBICIIOBOE UTEHUE).
Pacnio3snaBanue u aHanu3 pa3IM4HbIX
IPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yuyeHne BOTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ucnonp3oBaHueM GopMyIl
JUISL CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbIE SIBJICHHS

4.1

3aKOHBI
pacnpoCcTpaHeHUs
CBETa

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

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

Habnronenue onbIToB, 1EMOHCTPUPYIOLTUX
SIBJICHUE MPSMOJIMHEUHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHUE TE€HU U IOJYTEHN),

U UX UHTEPIIpETalus ¢ UCIOIb30BaHUEM
MOHSTHUS CBETOBOIO JIy4a.

OOBbsCHEHUE U MOJEINPOBAHUE COTHEUHOTO
Y JIYHHOT' O 3aTMEHUIA.

HccnenoBanue 3aBUCUMOCTH

yrja OTpa)K€HHsI CBETOBOIO Jiydya OT yria
NEN(S2176:8

N3ydenue cBOMCTB N300paKE€HUS B INIOCKOM
3epKalie.

Habmonenvie 1 00bsICHEHUE OIBITOB

0 MOJIYYEHUIO N300paKEHUI B BOTHYTOM
Y BBIITYKJIOM 3€pKaiax.

HaGmonienue 1 00bsICHEHNE OIBITOB

10 ITPEJIOMJICHUIO CBETAa HA IPaHULE
pa3UYHBIX CPEell, B TOM YHCJIE OIBITOB

C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia

IMPCIOMIICHHUS OT yIJjia aacHusl CBETOBOI'O JIy4da

Ha TPAHULIE «BO31YX—CTEKIIO».
PacniosnaBaHue SBJIIEHHN OTpaXEHUs

Y TIPEJIOMJICHUS CBETA B TOBCETHEBHOM
AKHU3HH.
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AHalu3 1 00BICHEHUE SBJICHUS ONITUYECKOTO
MUpaxa.

Pemienue 3a1au ¢ uCMonb30BaHUEM 3aKOHOB
OTPa)KEHHUSI U TIPEJIOMIICHHSI CBETA

4.2 | JIUH3BI U ONITUYECKHUE 6 Jlunza. Xox myueit B munze. | [lonydenue nzo0pakeHHid ¢ TOMOIIbIO
prOOpbI OnTuyeckas cucrema coOuparoIieit 1 paccenBaroIei JINH3.
doroanmapara, Mukpockomna | Onpeaenenre GHOKYCHOTO PACCTOSHHUS
v Teneckona. ['na3 kak U ONTUYECKOW CUJIbI coOMparoiei
ONTUYECKAs CUCTEMA. JIH3BI.
brmuzopykocTthb AHanu3 ycTpoicTBa U MPUHIUIIA ACHUCTBUS
U JaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
doToanmapaTa, MUKPOCKOIIA, TEJIECKOTIA.
N3ydaenune momenu riaza Kak ONTHICCKOM
CUCTEMBI.
AHalu3 sIBJIEHUM OJIM30PYKOCTH
U JAJIbHO30PKOCTH, TIPUHITUTIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenne Genoro ceeta HabGmronenue pasnoxxenus 6€10ro cBeTa
CBETa B CTIEKTP B criekTp. OnbiTel HploTOHA. | B CIEKTD.
CnoxxeHue CreKTpaibHbIX HabGnronenue u o0bsicHEHNE OTBITOB
11BeTOB. J{ucnepcus cBera IO MTOTYYEHUIO OEI0T0 CBETA MPH CIOKECHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0ObSICHEHUE OIBITOB
10 BOCIIPUSITUIO IIBETA MPEAMETOB IIPU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PHIIbTPHI
(LIBETHBIE OUKH)
Hroro no pazneny 15
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KBaHTOBBIE IBJICHUSA

5.1 | Ucnyckanue u OmnbiTel Pezepdopna OO6cyxnenue 1enu onbiToB Pesepdopaa
MIOTJIOIIECHUE CBETA U TUTAHETapHask MOJIEITb 10 UCCIIE0BAHUIO ATOMOB, BBIJBUKEHUE
aTOMOM aroMa. Mozenps aroma bopa. | runore3 0 BO3MOXHBIX PE3yJbTaTax OIBITOB

Hcnyckanue W NOrJIoMEHUE | B 3aBUCHMOCTH OT MPEAINOIAraeMoro CTpOEHUs

cBeTa aTOMOM. KBaHTBHI. aToOMOB, (POpPMYIHPOBAHHE BHIBOIOB

JIunenyarsle CIIEKTPHI U3 PE3yIbTAaTOB OIIBITOB.
OOcyx1eHre TPOTUBOPEUNH TJIaHETapHOMN
MOZEJH aTOMa U OCHOBAHUH ISl TUIIOTE3BI
bopa o cTarmoHapHbeIX OpOUTax 3JIEKTPOHOB.
Habmrogenue CriiomHbIX U TUHEHYATHIX
CHEKTPOB M3JTyYEHHUS Pa3IMUHBIX BELIECTB.
OObsicHEHUE TMHENYATHIX CIIEKTPOB U3JTy4YEHHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTE. Anbda-, | OOCy)IeHNE BOZMOXKHBIX TUIIOTE3 O MOJIETISX

sapa

Oera- u raMMa-u3IydeHUsI.
CtpoeHne aTOMHOr O sipa.
Hyknonnas monens
aToMHOro sigpa. M3otomnsl.
PannoakTuBHBIE
npespanienus. [lepuon
nojypacnaga aTOMHBIX SIAEP

CTpOEHHUS sIzIpa.
OmnpenesnieHne cocTaBa saep Mo 3aaHHbIM
MAcCCOBBIM M 3apsA0BBIM YHCIIaM

¥ TIO TIOJIOXKEHUIO B TIEPUOUUYECKON CHCTEME
HIIEMEHTOB.

AHanm3 U3MEHEHHSI COCTaBa sijipa | ero
TIOJIOXKCHHS B TICPUOINICCKON CHCTEME

IPHU 0-PaTUOAKTUBHOCTH.

HccnenoBanne TPEKOB 0-4aCcTHIL ITO TOTOBBIM
dotorpadusim.

OOHapyXeHHe 1 U3MEPEHUE PATHAIIMOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €ro
UHTCHCHUBHOCTH.
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Anam3 OHOJIOrHYeCKUX U3MCHEHMH,
MIPOUCXOASAIIUX IO JCHCTBUEM
PaaOaKTUBHBIX U3Ty4YCHHUII.
Hcnonb3oBanue pauOaKTUBHBIX U3JIy4YECHUN
B MEJIUIMHE

5.3 | SnepHble peakiuu 7 Snepnsie peakiuu. 3akoHbl | Penienue 3a1ay ¢ UCMOIb30BaHUEM 3aKOHOB
COXPaHEHHUs 3apsJ0BOTO COXPAHEHHMsI MAaCCOBBIX U 3apsA0BbIX YHCEI
Y MAaCCOBOI'O YHCEIL Ha ONpENIETICHNUE PE3YJIbTATOB SACPHBIX
DHeprus CBsA3U aTOMHBIX peaKIuii; aHaJIn3 BO3MOKHOCTHU
anep. CBsi3b Macchbl WJIM HEBO3MOYKHOCTH SIIEPHOU PEAKIUU.
v sHepruu. Peakiuu cunte3a | OLeHKa SHEPTUH CBA3U SJIEP C UCIIOJIb30BAHUEM
u aenenusd saep. Mcrounuku | gopmyiibl DWHIITEHHA.
sHeprun ColHIA U 3BE3/I. OOcyxieHue NepcneKkTUB UCIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISEMOI0 TEPMOSIEPHOTO CUHTE3A.
JeiicTBus paaroakTUBHBIX | OOCYXAEHNE NPEUMYILECTB U 3KOJIOTUYECKHUX
V3JIy4YCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C SJIEPHON IHEPTreTUKOU
OpraHUu3MBbI

Hroro no pazneny 17

IToBTOpPUTEIBLHO-0000IAO NI MOTYJIb

[ToBTOpEHUE 9 Cucremaruzanus Brinonnenne yueOHbIX 3a1aHUM, TPEOYIOIMINUX

1 00001IEeHNE
COJIep)KaHUs Kypca
busuku 3a 7-9 Kaccel

1 000011IeHrEe TPEIMETHOTO
COJICP)KaHUSI M OITbITa
JEATEIBHOCTH,
IPUOOPETEHHOT O

IIPH M3YYEHUHU BCETO Kypca
(UMK OCHOBHOT'O 0OOIIIETO
oOpa3zoBaHUsI.

JIEMOHCTpaIlMil KOMIIETEHTHOCTEMH,
XapaKTEPU3YIOUIUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

— NPUMEHEHUS MTOJTyYeHHBIX 3HAHUM

JUIs1 HAYYHOTO OOBACHEHUS (PU3NUECKUX
SIBJIEHUM B OKPYXKAIOLIEH IPUPOJE,

B ITIOBCEJIHEBHOM KM3HU U BBHISBJICHUS
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[ToaroroBka kK OCHOBHOMY
rOCy/1apCTBEHHOMY
9K3aMeHy 10 PHU3MKe

JUTsT O0yYaromuxcs,
BBIOPABIINX 3TOT y4EOHBIM
npeaIMeT

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOT UM,

— MPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUH

JUISL UCCTIEIOBaHUS (PU3UYECKUX SIBJICHUM,

B TOM YHCJIE JJI MPOBEPKU TUIIOTE3

Y BBISIBIICHHS] 3aKOHOMEPHOCTEM.

Pemenne pacueTHsIX 3a/1a4, B TOM YUCIIE
MPEINOoararIMX UCI0Ib30BaHNne (PU3UUECKUX
MOZIEJIEW U OCHOBAHHBIX HA COAECPKAHUHN
Pa3IUYHBIX Pa3/ie]oB Kypca PU3UKU.
BrinonHenue u 3anuTa rpynmnoBbIxX

WJIM MHJVMBUAYaIbHBIX POEKTOB, CBA3aHHBIX
C coJiep’kaHueM Kypca pusuku

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KIACCAM
IMPOBEPSIEMBIX TPEGOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHUS U DJIEMEHTOB COJAEPKAHUS 1O ®U3UKE

B denepaibHBIX U PErHOHATIBHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa30BaHUS
UCIIOJIb3YETCS TepedeHb (KOAM(PUKATOP) pachpeesCHHBIX MO KjaccaMm MPOBEPsEeMbIX

TpeOOBaHUN K

pe3ynbTartaM OCBOCHMSI OCHOBHOW OOpa30BaTeIbHOM MPOTpaMMBbI

OCHOBHOT'O 0OIIEro 00pa3oBaHUs U JIIEMEHTOB COJIEPXKaHMs IO (PU3HMKe.

7 KIIACC
IIpoBepsiemble mMpeAMeTHbIE Pe3yJbTaThl OCBOCHUSI OCHOBHOH 00pa3oBaTebLHOI
MPOrpamMMbl
Kon IIpoBepsieMble TPEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOU
MIPOBEPSIEMOT0 o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUs
pe3yabTara
1.1 WCIIOJIb30BATh U3YYECHHBIE TOHATUS
1.2 paznuyaTh SBJICHUS [0 OIMCAHUI0 MX XapaKTEPHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacro3HaBaTh MPOSIBIICHHE M3YYEHHBIX (PU3HMYECKUX  SBJICHUU
B OKpYKaIoIlleM MHUPE, B TOM 4Huciie pu3nuecKkue siBJICHUsI B IPUPOJIE,
IIPU ATOM TEPEBOAUTH MPAKTUUYECKYIO 3a/lauy B YUEOHYIO, BBIJCIATH
CYIIIECTBEHHbBIE CBOMCTBA (MpU3HAKN) (PU3UUECKUX SIBICHUI
1.4 ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (DU3HUECKUE SIBIICHMUS,
UCTIONBb3Yyd (pU3MyecKkne BENUYUHBI, MPU OMNHUCAHUM MPABUIBHO
TPakTOBaTh (PU3NYECKUN CMBICI HCMOJIB3YEMBIX BEJIMYMH, UX
0003HaYCHUS U SAUHUIIBI PU3NUECKUX BEITUIUH, HAXOAUTH ()OPMYIIHI,
CBSA3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTUMH
BEJIMYMHAMH, CTPOUTHh TpaduKH  W3YYEHHBIX  3aBUCHUMOCTCH
bu3nUecKX BETUINH
1.5 XapaKTepru30BaTh CBOWCTBA Tell, (PU3MUECKUE SIBJICHUS U IMPOLIECCHI,
UCIIOJIb3ySd W3YYEHHBbIE 3aKOHbI, MNpPU ITOM JaBaTh CIIOBECHYIO
GbopMyIHpPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTU4YecKoe
BBIPAKECHUE
1.6 OOBSICHATh (PU3HUECKUe SIBJICHUSI, TTPOIIECChl U CBOMCTBA TEJ, B TOM
YUCIE€ W B KOHTEKCTE CHUTyalluid NPAKTUKO-OPUEHTHPOBAHHOTO
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XapakTepa: BBIABIAATH I[PUYUMHHO-CICICTBEHHBIE CBSI3H, CTPOMUTH
00BsicHEHHE U3 | — 2 TOrMYEeCKUX 1IaroB ¢ ONOpoi Ha 1—2 M3ydeHHBIX
CBOMCTBA bu3HYecKux SABJICHUU, (bu3nUecKnX 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pelarh pacyeTHble 3a1auud B | — 2 JOEWCTBUS, MCHOJIB3YS 3aKOHBI
U (opMmysbl, CBS3bIBaOIIME (PU3NYECKHE BEJIMYUHBI: HA OCHOBE
aHaJIM3a yCIIOBHS 3a/1a4M 3alMCBIBATh KPATKOE YCIOBUE, MTOACTABIIATh
busnueckre BeIMUYUHbI B (POPMYJIIbI U TPOBOAUTH PACUEThl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOIMMBIE I PEIICHUs 3a]1a4, OLIEHUBATh
PEATTUCTUYHOCTD MOTY4eHHON (U3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOUIU
bu3nUecKuX METOIOB, B ONUCAHWW UCCICIOBAHUS BBIICIATH
MIPOBEPAEMOE MPEANOJIOKECHUE (runoresy), pas3nuyarhb
¥ WHTEPIPETUPOBATH TOTYYEHHBIN pe3yJdbTaT, HAXOAUTh OIIUOKH
B XOJI€ ONBITA, IeJIaTh BHIBOJIBI 10 €r0 pe3yJbTaTam

1.9

OPOBOAWTH  OMNBITHI IO HAOMIOACHUID  (PU3WYECKHX  SIBICHHM
Wi  (QU3NYECKUX CBOWCTB TeI: (POPMYIHpPOBaTH MPOBEPSIEMBIE
OPENNoNOKEHUsl, CcoOUpaTb  YCTAHOBKY M3  MPEIJIOKEHHOIO
000py10BaHMsl, 3aMCBIBATH X0 ONBITAa U (POPMYJIUPOBATH BBIBOJIBI

1.10

BBIMIOJIHATh TPSMbIE H3MEPEHUS C HCMOIb30BAHUEM aHAJOTOBBIX
U 1U(POBBIX MPUOOPOB, 3aUCHIBATh NOKa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH NU3MEPEHUN

1.11

NPOBOJIUTH  HMCCJIEAOBAaHUE 3aBUCHUMOCTH  OJHOW  (u3myeckon
BEJIMYMHBI OT JPYrod C WCIOJB30BaHUEM TMPSMBIX H3MEPECHHIA,
y4acTBOBaTh B IUIAHWPOBAHUU Y4E€OHOTO HCCIEIOBaHUS, COOUpPAThH
YCTaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(¢uKCHpOBaTh pe3yabTaThl MOJIYYECHHONM 3aBUCHMOCTH (PU3MUECKHX
BEJINYUH B BUJE NMPEATIOKEHHBIX TaOIUIl U TPaApUKOB, A€TIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIE10BaHUS

1.12

POBOJUTh KOCBEHHBIC H3MEpPEHUsS (PU3MUECKHX BEIUYUH, CIEAys
IPEIJIOKEHHON MHCTPYKIMU: MPU BBIITOJIHEHUH U3MEPEHUN COOMPATH
OKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOU
BEJIMYUHBI

1.13

coOoaTh  NpaBWiIa TEXHUKM  O€30MacCHOCTM mpu  pabore
¢ J1abopaToOpHBIM 000PYyTOBAHUEM

1.14

yKa3bIBATh IPUHIIUIIBI IEUCTBUS MTPUOOPOB M TEXHUUECKUX YCTPOUCTB,
XapaKkTepu30BaThb MNPUHIUIBI JACUCTBUS H3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IIOMOLIBIO MX OINMCAHUs, HCIOJIb3YS
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3HaHUS O CBOMCTBax (1)I/IBI/ILI€CKI/IX SIBJICHUN U HCO6XOI[I/IMLIG
(1)I/I3I/I‘-I€CKI/I€ 3aKOHBI U 3aKOHOMCPHOCTHU

1.15 OPUBOJIUTHh TpPHUMEPHl (HAXOAUTh UWHMOpPMAIMIO O MpUMeEpax)
MPAKTUYECKOT0 UCTIOJIB30BaHUs (PU3NMUECKUX 3HAHUI B TTIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MPU O0paIlleHUH ¢ TprUdopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAHEHUS  370POBBS
U COOJIOJICHUSI HOPM SKOJOTHYECKOrO TOBEACHUS B OKpYKaroIen

cpene

1.16 OCYHIECTBIISITH OTOOp MCTOYHMKOB MH(popmaiuu B cetu MHTepHer
B COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOLINXCS 3HAHUM M IYTEM CPaBHEHMs pa3IMYHbIX HUCTOYHUKOB
BBIICATh MHGOpPMAIMIO, KOTOpas SBISETCS  IPOTHBOPEUHBOU
WJIH MOXET OBITh HEJIOCTOBEPHOU

1.17 UCIIONb30BaTh TIPH  BBHINIOJIHGHUM YYCOHBIX 3aJlaHUN  Hay4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3NYECKOTO COJACP)KaHUs, CIIPAaBOYHBIC
MaTepuanbl, pecypchl cetn UHTepHeT, BIaAeTh IMpHEMaMH
KOHCTICKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOPMAIIUU U3 OTHOU
3HAKOBOM CHCTEMBI B IPYTYIO

1.18 CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB HH(OpMAIUU (PU3HUECKOTO COAEPKAHMS,
B TOM 4YUCJ€ MyOJIUMYHO JeNaTh KpaTKue COOOILECHHUS O pe3yibTaTax
IPOEKTOB MJIM Y4EOHBIX HCCIEIOBAaHUM, MpPU HSTOM T'PaMOTHO
UCIOJIb30BaTh HM3YUYCHHBIH TOHSATUHHBIN ammapaT Kypca (U3UKH,
COIPOBO’K/IaTh BBICTYIIEHHE MTPE3EHTAlNUEN

1.19 IpH BBIMOJIHEHUN Y4€OHBIX MPOEKTOB U HCCIICNOBAHUN pacIpeierisTh
00SI3aHHOCTH B TPYNIIE B COOTBETCTBHM C MOCTAaBJICHHBIMU 3a/1a4aMH,
CIEIUTh 32 BBINOJHEHUEM IUIAHA JCHCTBUM, aJEKBaTHO OLICHWBATH
COOCTBEHHBIM BKJaJ B JCATEILHOCTb TPYIIbL, BHICTPAWBaTh
KOMMYHMKATUBHOE B3aMMOJEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOILUX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble PIIEMEHTHI COIEPKAHUS
paszena | D3JIEMEHTa

1 OU3NKA U EE POJIb B IIO3HAHWU OKPYKAIOIIEI'O MUPA

11 duznka — Hayka O Tmpupojae. SIBIEHUS NOPUPOABL.
®duznyeckue  SABICHUS:  MEXAHUYECKHE,  TEIUIOBBIE,
AJEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBbIE
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1.2 ®duznueckue BeNWYUHBIL. M3mepenne Gpuznueckux BETUYUH.
®uznueckne  npubopel.  IlorpemHocTh  U3MEpEeHUN.
MexiyHapo/iHasi CUCTEMA €TUHUI]

1.3 EcTecTBeHHO-Hay4YHBId METOJA TO3HAaHUS: HAOIIOJEHNE,
MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBUKEHUE THUIIOTE3,
SKCHEPUMEHT MO  TMPOBEPKE TUMOTE3, OOBSICHECHUE
Ha0JII0/1aeMOT0 SIBJICHUS

14 Onucanne GU3NYECKUX SABJICHUHN C TTOMOIIBIO MOJIECH

15 [TpakTuyeckue pabOTHI:

N3mepeHue pacCTOsIHUN.

N3mepenne o0bemMa )KUJIKOCTH U TBEPAOIO Tea.
OmnpeneneHue pa3MepoB MaJIbIX Tell.

W3mepenne temmeparypbl IOpH IOMOILIM KHJIKOCTHOTO
TEPMOMETPA U 1aTYMKa TEMIIEPATypbl

ITEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHMU BEILECTBA

2.1 CTpoeHHe BeIIEeCTBA: aTOMBI W MOJICKYJIbI, WX pPa3MEpBhl.
OnbIThI, OKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBmxenne vactwi BemecTBa. CBs3b CKOPOCTH JBHIKEHUS
4yacTull ¢ TemrepaTypoid. BpoyHoBckoe nBuxkenue, mudpysus

2.3 B3aumopneiicTBe ~ 4acTHI]  BEIIECTBA:  MPUTSIKEHUE
U OTTAJIKUBAHHC

2.4 ArperaTtHple COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEM W TBEpAbIX  (KPUCTALUIMYECKUX)  Tell.
B3auMocBsi3b  Mexay CBOMCTBAaMH BELIECTB B  Pa3HBIX
arperaTHbIX COCTOSHUSAX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

2.6 [IpakTrueckue paboTHI:

Onenka quamerpa aToma METOI0M pSIIOB
(c ucnonb3oBanueM GoTorpaduii).

OneITHI IO HAOJIOJIEHUIO TETIJIOBOT'O PACIIMPEHUSI Ta30B.
OneITel IO OOHAPYKEHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO
TPUTSHKCHUS

JIBIDKEHUE 1 B3AMMOJIEVICTBUE TEJI

3.1

MexaHndeckoe ABH)XEHHUE. PaBHOMEPHOE M HEPABHOMEPHOE
JIBUKECHUE

67



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

3.2 Ckopoctb. CpelnHsAsl CKOpPOCTh TIpU  HEPAaBHOMEPHOM
JBYOKEHUU. PacueT myTu 1 BpeMeHH JIBHXKCHUS

3.3 SBnenune mHepuuH. 3aKOH MHepuuU. B3ammopeiicTBue Ten
KaK NMpUYMHA U3MEHEHUs CKOpOCTH JBMXKEHHs Tel. Macca
KaK Mepa MHEpTHOCTH Tejia

3.4 [InoTtHOCTE BemiecTBa. CBSI3b MJIOTHOCTH C KOJUYECTBOM
MOJIEKYJI B €IMHUIIE 0ObeMa BellecTBa

3.5 Cuna Kak XapakTepUCTHKa B3aUMOICUCTBUS Tell

3.6 Cuna ynpyroctu u 3akoH ['yka. UM3mepenHue cuibl
C TIOMOUIBIO TMHAMOMETpa

3.7 SBnenue TATOTEHMST W cuja TsbkecTH. Cuna  TSXKECTH
Ha Jpyrux rianerax. Bec tena. HesecomocTts

3.8 Cuna tpenus. TpeHue CKoJIb)KeHUS U TpeHue nokost. Tperue
B IIPUPOJIE ¥ TEXHUKE

3.9 CroxeHue Cul, HaNpaBiICHHBIX [0 OAHOH MPSAMOIL.
PaBHOmElCTBYIOIIAs CHIT

3.10 [IpakTuyeckue pabOThI
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBMKEHUSI (IIapUKa
B JKHUJKOCTH, MOJENIU DJEKTPUUECKOTO aBTOMOOWIA U Tak
nanee).
OnpeneneHue CpemHEW CKOPOCTH CKOJBXKEHUs Opycka
WIN IapuKa M0 HAKIIOHHOM TIOCKOCTH.
OmnpezneneHue MIOTHOCTH TBEPIOTO TEA.
OneIThl, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTh PACTSKEHUS
(medopMarivin) IpPy>KUHBI OT MPUIIOKEHHOMN CHUJIBI.
OmnbITEL, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBI TPEHUS
CKOJIbXKEHHSI OT Beca Tella U XapaKTepa COMPUKACAIOIIUXCS
TIOBEPXHOCTEN

3.11 dusnueckre SBIEHUS B MPHUPOJAE: TMPUMEPHI JBIKCHUS
C Pa3IMYHBIMHA CKOPOCTSIMH B JKMBOM M HEKMBOM IIPUPOJIE,
JIeICTBUE CUJIBI TPEHUS B IPUPOE U TEXHUKE

3.12 TexHuuyeckue ycTpoMcTBa: TUHAMOMETP, MOJIITUITHUKH

JABJIEHUE TBEPJBIX TEJIL, XKUJIKOCTEN U T A30B
4.1 HaBnenne TBepmoro Tena. CnocoObl  yMEHbLIEHUS

N YBCIIMYCHUS NABJICHUA
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4.2

JlaBienue rasza. 3aBHCHUMOCTb JIaBJIEHUsI raza OT oObeMma,
TeMIIepaTyphbl

4.3

[lepemauya paBneHHWS TBEPABIMU TEIIAMH, KHUIAKOCTAMU
u razamu. 3akoH Ilackais. [[HEBMaTHUECKME MALITUHBI

4.4

3aBUCUMOCTh  JIABJICHUS  JKHUJAKOCTH  OT  TJIYOWHBI.
I'mapocratuueckuit mapagokc. CooOmiaroniuecss COCyIbI.
['mapaBiuueckne MeXaHUu3Mbl

4.5

AtMocdepa 3emmn u armocepHoe naieHue. [IpuanHbI
CYIIECTBOBAHMS BO3AYIIHOM 00070uku 3emud. OnbIT
Toppudennu. 3aBUCUMOCTh  aTMOC(EPHOTO  JTaBJICHHUS
OT BBICOTHI Ha/I YPOBHEM MOPS

4.6

N3mepenue aTMOC(EepHOro JaBJICHUSI. [Tpubopst
JUTSL ©3MEPEHUST aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBHE KUAKOCTH M ra3a Ha IMOrPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeoBa) cuiia. 3akoH Apxumeaa

4.8

[InaBanue ten. Bo3gyxonnaBanue

4.9

[TpakTuyeckue pabOThI:

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT o0bema
MOTPY>KEHHOM B KUJKOCTh YACTH TEJIA.

OnpeneneHre  BHITAIKMBAKOLIEH  CUJIBI, JIEUCTBYIOLIEH
Ha TEJO, MOIPYKEHHOE B )KUJIKOCTD.

IIpoBepka  HE3aBUCUMOCTHM  BBITAIKHBAIOIIEH  CHUJIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT MacChl TEA.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH
CWJIbI, JEHUCTBYIOIIEH Ha TEI0 B XKHUIKOCTH, OT O0BbeMa
MOTPY’KEHHOM B KUAKOCTh YacTU Tela M OT IUIOTHOCTH
YKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa uiu KOHCTPYUPOBAHUE JIOAKU
Y ONIPENIEIICHUE €€ TPy30II0AbEMHOCTH

4.10

dusnueckue sBICHUS B NPUPOJE: BIUSHUE aTMOCHEPHOro
JABJICHUS HA )KMUBOW OpPraHu3M, IJIABAaHUE PbIO

4.11

TexHudeckue  yCTPOWMCTBA:  COOOIIAIOIIMECS  COCY/IbI,
YCTPOMCTBO  BOJAONPOBOJA,  THAPABIMYECKHM  IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM HAacoc,
apeoMeTp

PABOTA, MOIIIHOCTb, DHEPTI' A

5.1

Mexannueckas pabora
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5.2 Mexannyeckas MOIIIHOCTh

5.3 [IpocTeie MEXaHU3MBI: phIuar, OJOK, HAKJIIOHHAS TUIOCKOCTh.
[IpaBuiio paBHOBECHS phluara

5.4 [TpumeHeHue npaBuiia paBHOBECHUS pbluara K OJIOKyY

5.5 «3omotoe mpaBwiIo» MexaHukH. KoadduumeHt mone3Horo
necTBusi MexaHusMoB. [IpocTeie MexaHU3MBI B OBITY
U TEXHUKE

5.6 [ToreHImanpHas SJHEPrUU TeNa, NOAHATOrO HaJ 3eMJIei

5.7 Kunernueckas sHeprus

5.8 [TonmHass MexaHWYecKass DJHEprus. 3aKOH H3MEHEHUs

H COXpaHCHUA MEXaHUYECKOU 9HCPIrun

5.9 [TpakTnueckue pabOThI:

OmnpeneneHare paObOTHl CHJIBI TPEHUS TPH PABHOMEPHOM
JIBUKEHHUM TEJa MO TOPU30HTAIILHON TOBEPXHOCTH.
HccnenoBanue yclioBUM paBHOBECHS pbluara.

N3mepenne KII/] HaKTOHHOM MJIOCKOCTH.

N3yuenue 3aKk0Ha COXPAHEHUS] MEXaHUYECKOU IHEPTUU

5.10 Du3nuecKue SIBICHUS B IPUPOJIE: pblYark B TEJIE YEJIOBEKA

5.11 TexHuueckue YCTPOWCTBA: pplyar, ITOJBVKHBIN
U HENOJBM)KHBIA OJIOKH, HAKJIOHHAs TUIOCKOCTb, MPOCThIE
MEXaHU3MBbI B OBITY
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8 KUIIACC
IIpoBepsiemble MpeaMeTHbIE Pe3YyJbTaThbl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOrpamMmbl
Kon IIpoBepsieMble MPeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
MIPOBEPSIEMOT0 o0pa3oBaTeIbHON MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yJsbTara
1.1 VICIIOJIb30BATh MTOHATUS
1.2 paznuyaTh SIBJICHHS 10 OIKUCAHUI0 HMX XapaKTEepHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3HYECKUX  SBIICHHUM
B OKPY’KAIOIIEM MHUpPE, B TOM YUCIIC (PU3NUECKUE SIBICHHS B MPUPO/IE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4E€OHYIO, BBIJICISITh
CYILECTBEHHbIE CBOMCTBA (MpU3HAKHN) (PU3UUECKUX SBICHUIM
1.4 ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tel M (DU3UYECKUE SIBIICHHS,
UCTIONB3Ysl (PU3MUeCKue BEIWYUHBI, IPU OMUCAHUMU TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJB3YEMBIX  BEJIUYUH,
0003HAYEHUS U SAUHUIIBI PU3NYECKUX BETUIUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMUYMHAMH, CTPOUTHh TpaduKH  HM3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEIIMYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBJICHUS W TPOIIECCHI,
UCIIONb3Ysl W3YYEHHbIC 3aKOHBI, MPU OTOM JaBaTh CJIOBECHYIO
GOopMyIMpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTU4YecKoe
BbIpa)KEHUE
1.6 OOBSCHATh (DU3MUECKHUE TMPOLIECChl M CBOWCTBA TEl, B TOM YHCIE
U B KOHTEKCTE CUTYyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE
u3 1—2 norvyeckux MAaroB ¢ MOMOMIbIO |1—2 M3y4EHHBIX CBOWCTBA
bu3nuecKux ABICHUN, PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH
1.7 pemiaTh pacyeTHble 3a7aud B 2 — 3 JEHCTBHS, MCIOJIb3YS 3aKOHBI

U (GopMynbl, CBs3bIBaOLIME (PU3UYECKUE BEIMYMHBI: HAa OCHOBE
aHaju3a yCJIOBMSA 3aJayd 3allMChIBAaTh KPATKOE YCIOBHUE, BBIABIIATH
HEJAOCTAaTOK JAHHBIX JJis peuieHusl 3aJayd, BBIOMpaTh 3aKOHBI
U (QopMyIbl, HEOOXOAUMBIE ISl €€ pPEeLIeHUsl, MPOBOAUTH PACUETHI
M CpaBHUBATh [OJIYYEHHOE 3HAUY€HHE (PUINYECKONH BEITMUYUHBI
C U3BECTHBIMU JaHHBIMU

71



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

1.8

PacCIio3HaBaThb HpO6HeMLI, KOTOPBIC MOYKHO pCHINTL IIPHU ITOMOIIH
(1)I/I3I/I‘-I€CKI/IX MCTOJ 0B, UCITOJIb3Y OIMMCAaHNEC NCCICAOBAHN, BBIACIIATD
IMPOBECPACMOC TIPCAIIOJIOKCHUC, OLICHHUBATL IIPABUJIIBHOCTL ITIOPSAAKA
IMPOBCACHUA NCCIICAOBAHWA, JACJIaTh BBIBOJAbI

1.9

OPOBOAWTH  OMNBITHI IO HAOMIOACHUID  (PU3NYECKHX  SIBICHHM
WM  (QU3NYECKUX CBOWCTB Tel: (POpMyNIHpOBaThH MpPOBEpPsSEMbIC
NPENNoNOKEHUsl, coOuparb  YCTAHOBKY M3  MPEIJIOKEHHOIO
000py/0BaHMs, OMUCHIBAThH XO/I OMbITA U (HOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSIMBIE HM3MEPEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
pruOOpPOB U AATUYUKOB (PU3NUECKUX BEJIMYUH, CPABHUBATH PE3YNIbTAThI
U3MEPEHUH C y4eTOM 3aaHHOM aOCOTIOTHON MOTPEITHOCTH

1.11

IPOBOAUTH  MCCIIEIOBAHME  3aBUCUMOCTH  OJHOM  (u3HuecKon
BEJIMYMHBI OT JPYrOM C MCIOJIB30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HUCCJIEIOBAHUE, COOMpPATh YCTAHOBKY U BBIMOJHATH
U3MEpEHUs, CIeAysd TMPEAJIOKEHHOMY  IUIaHy, (PUKCHPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUI U IpadUKOB,
JeNaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEIOBAHUS

1.12

OPOBOAWTH  KOCBEHHBIE  M3MEPEHHS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBATh U3MEPEHUS], COOUPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMH, W BBIYHCIATH 3HAYCHHE
BEJIMYMHBI

1.13

coOiogaTh  NpaBWiIa  TEXHUKM  O€30MacCHOCTHM mpu  pabore
C J1abopaToOpHBIM 000PYTOBAaHUEM

1.14

XapaKkTepu30BaThb MPUHIMIBI JEUCTBUS HW3YYEHHBIX NpUOOpPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HA HUX ONUCAHUSA, UCIOIb3YA
3HaHUA O CBOWCTBAaX (PU3MUECKUX SIBICHUH U HEOOXOJUMBIE
¢u3nyeckue 3aKOHOMEPHOCTU

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHBIE
nprOOpBl IO CXEMAaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBbI
JJEKTPUYECKUX LEeNed C IIOCIEN0BaTeIbHbBIM M  IapaJlIeIbHbIM
COCMHEHHEM DJIEMEHTOB, pa3iudas YCJIOBHblE 00O3HaYEHMs
3JIEMEHTOB JJIEKTPUYECKUX LENEn

1.16

OPUBOJIUTh TpPHUMEPHl (HAXOAUTh HWHMOpPMAIMIO O MpUMeEpax)
MPAKTUIECKOTO UCTIOB30BaHMS (U3MUECCKUX 3HAHUH B TTIOBCETHEBHOU
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MPU O0paIlleHUH ¢ TPUdopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAHEHUS  370POBBS
U COOJIOJIEHUST HOPM SKOJOTHYECKOTO TOBEICHUS B OKpYKaroIen

cpene
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1.17

OCYILECTBIIATh IOUCK MH(POpMAIMKU (PU3NYECKOTO COACPKAHUS B CETU
HNHTepHeT, HA OCHOBE HMMEIOIMXCS 3HAHUW M IIYTEM CpPABHEHHS
JOTIOJTHUTENIbHBIX HMCTOYHUKOB BBLICNATh HWH(OPMALMIO, KOTOpas
SBJIETCSA POTUBOPEYMBOM MIIH MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOIb30BaTh TPU  BBHINIOJIHEHUU YYEOHBIX 3aJlaHUN  Hay4HO-
NOMYJIAPHYIO JUTEpaTypy (U3HMYECKOrO COACP)KAHUS, CHPABOYHBIC
Marepuanbl, pecypcbl ceth HTepHeT; BiaaeTh NOpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, NMPpeodpa3oBaHusi HHOOPMALIUM U3 OJHOM
3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
00001m1as UHGOPMAIUIO M3 HECKOJbKUX HCTOYHHKOB (PU3MUYECKOIO
CONIEp)KaHMs, B TOM 4YHCJIE€ MYOJMYHO MPEACTABIATh PE3YIbTaThl
MPOEKTHOW WJIM HWCCIEAOBATENLCKOW JIESITELHOCTH, TIPH ITOM
rPaMOTHO WCIIOJb30BaTh M3YYCHHBIM MOHATUMHBIA ammapar Kypca
(bU3HUKH, COPOBOKIATH BBHICTYIUICHUE TTPE3CHTAIIEH

1.20

NP BBINIOJHEHUN YYEOHBIX MPOEKTOB U MCCIEIOBAHUNA (PU3HUECKUX
IPOLECCOB pacHpeiesiTh O0S3aHHOCTU B TPYMNIE B COOTBETCTBHH
C TOCTaBJICHHBIMHM 33Ja4aMH, CJIECIWTh 34 BBINOJHEHUEM IUIAHA
JEHCTBUI M KOPPEKTUPOBATH €T0, aIEKBATHO OLIECHUBATh COOCTBEHHBIN
BKJIaJ| B JEATEIbHOCTb TIPYIIbI, BBICTPAUBAaTh KOMMYHHKAaTHBHOE

B3aMMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI

IIpoBepsiemble 3J1IEMEHTHI CONEPKAHMS

Kon Kon [IpoBepsieMble 3TIEMEHTBI CONEPKAHUS
pa3gena | D3JIEMEHTa
6 TEIUIOBBIE ABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KMHETUYECKONU TEOPUH

CTpoeHus BemecTBa. Macca u pazMepsl MOeKysl. ONbITHI,
MOATBEPKIAOIIME OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

6.2 Mopaenu TBEpOro, *KUJIKOTO U Ta3000pa3HOr0 COCTOSHUM
BemecTBa. Kpucraumueckne u aMopgHbIC TeIa

6.3 OOBsICHEHHE CBOMCTB Ta30B, XKUIKOCTCH W TBEPABIX TEI
Ha OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU

6.4 CMmaumnBaHNe U KallWUISIPHBIE SIBJICHUS

6.5 TemioBoe pacuIupeHue 1 CHKaTUe
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6.6 Temneparypa. CBsA3b  TeMmmeparypbl CO  CKOPOCTHIO
TEIJIOBOTO JIBUXKEHUS YaCTHUII

6.7 Bayrpennsiss sueprus. CrnocoObl M3MEHEHUs BHYTpPEHHEH
OHEPrUu: TeIIoNepeada u COBepIIeHUE PAa0OTHI

6.8 Buapl Ttemsonepenadyu: TEIJIONPOBOAHOCTh, KOHBEKIIHS,
U3ITyICHUE

6.9 KonuuecTBo TenoTel. Y aenbHas TEINIOEMKOCTD BEIIECTBA

6.10 TeniooOMEH U TEMJIOBOE  paBHOBECHE. Y PaBHEHHE

TEIJIOBOro Oajranca

6.11 [InaBneHue u OTBepAEBaHUE KPUCTAIIMYECKUX BEIIECTB.
V nenpHas TEIUIOTA IUIABIECHUS

6.12 [TapooGpa3zoBanue u koHzaeHcaius. Mcmapenue. Kumnenue.
VnenbHas  Temsiora  mapooOpa3oBaHHS.  3aBHCHUMOCTH
TEMIEpaTyphl KUTICHHUS OT aTMOC(HEPHOTO TaBICHUS

6.13 BrnaxuocTs Bo3nyxa

6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPAHUS

6.15 [Tpuniunel padotsl TemnoBbix apurareneit KI1J[ remmoBoro
nBurarens. TenaoBble ABUTATENM M 3alUTa OKPYXKAIOUICH
Cpelbl

6.16 3aKOH COXpaHEHUs U MPEBpAICHUS DHEPrUU B TEIUIOBBIX
nporeccax

6.17 [TpakTuyeckue pabOTHI:
OnbITEl O OOHAPYKEHUIO JEHCTBHUSI CHII MOJEKYJSPHOIO
HNPUTSKEHUS.
OmnbITEl 1O BBIPAILMBAHUIO KPHUCTAJUIOB MOBAPEHHON COJIU
WIN caxapa.

OneITel MO HAOJIONCHHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
KUJIKOCTEH U TBEPHBIX TEIL.

Omnpenenenue AaBjaeHUs BO3AyXa B OAJIJIOHE MIMPUIIA.
OnbITEl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  JaBJICHUS
BO3/lyXa OT €ro 00bemMa U HarpeBaHUs WU OXJIAXKICHUS.
IIpoBepka rHUMOTE3bl JIMHEMHOM 3aBUCHUMOCTH  JUJIMHBI
CTONOMKA JKHJIKOCTU B  TEPMOMETPUUECKOW  TpyOKe
OT TeMIIepaTyphbl.

HaGmonenne w3MeHeHUs] BHYTPEHHEH DSHEpPruu —Tela
B pe3yJbTaTe Terionepeaayu u paboThl BHEITHUX CHUJI.
HccnenoBanue sIBIIGHHS TEIUIOOOMEHA TIPU CMEIIMBAHUM
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XOJIOJIHOM U TOPAYEN BOJIBI.

OrnpenenieHre KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOT'O BOJION
P TEMJI000OMEHE ¢ HarpeThIM METATIMYECKUM ITUITUHIPOM.
OnpeneneHue  yOenbHOM — TEIUIOEMKOCTHM  BEHIECTBA.
HccnenoBanue npouecca ucnapeHus.

OrnpezneneHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.
Omnpenenenrie yaeabHON TEIUIOTHI IUIABJICHUS JIbJa

6.18 du3nyeckue SABICHUST B MPUPOJIC:  MTOBEPXHOCTHOE
HaTsDKEHUE U KallWUISIPHBIE SIBJICHUS B IPUPOAE, KPUCTAIUIBI
B mnpupone, usnydeHue ConHIa, 3aMep3aHUE BOJOEMOB,
MOpCKHe Opu3bl; 00pa30oBaHMUE POCHI, TYMaHa, WHEs, CHera

6.19 TexHnueckue  yCTpPOMCTBA:  KamWUISApbl,  HPUMEpPHI

WCIIOJIb30BAHUS KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETD,
JNATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS TOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, IBUTATENb
BHYTPEHHETO CTOPAHUS

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Tei. J[Ba poaa 3MEKTPUUYECKUX 3apsI0B

1.2 BzaumopelictBue  3apsbkeHHbIX  Teld.  3akoH — Kysona
(3aBUCHUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSKEHHBIX TeEl
OT BEJIMYMHBI 3aPAJI0B U PACCTOSHUS MEXK]Y T€JIaMU)

7.3 Onektpuueckoe 1mose. HanpsikeHHOCTh 3JIEKTPUUECKOTO
nons. [lpuHUMn cynepno3uuuy SIEKTPUYECKHX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocutenn  snekTpuyeckux  3apaioB.  DJIEMEHTapHbIN
anekTpuueckuil 3apsa. Crtpoenue artoma. IIpoBomHuku
U TUBJIEKTPUKHU

7.5 3aKOH COXpaHEHUS FJIEKTPUUYECKOrO 3apsiaa

7.6 DIEeKTpUUYECKUI TOK. YcnoBus CYyILLECTBOBAHUSA
AJEKTPUYECKOro TOKA. ICTOUHUKH MOCTOSIHHOTO TOKA

7.7 JIeCTBUSI 3IIEKTPUUECKOr0 TOKa (TEIJIOBOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUN TOK B JKUJKOCTAX U razax

7.8 Onektpuueckass nenb. Cuna Toka.  DJIEKTPUUYECKOE
HaIpsKEHHE

7.9 ComnpoTHBieHUE MNPOBOAHUKA. Y ACIBHOE COMPOTHBIIECHUE

BCIICCTBA
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7.10 3akoH OMa JJ1s1 ydacTKa 1enu

7.11 ITocnemoBarepHOE u napajjaeabHOe COCIUHECHHE
IIPOBOJTHUKOB

7.12 PabGoTa 1 MOIIIHOCTH IAEKTPUIECKOTO TOKA. 3akoH JIKoyiis-
Jlenna

7.13 DJIEKTPUYECKUE IeNU U TOTPEOUTENN DJIECKTPUUYECKOU

sHepruu B ObITy. KopoTkoe 3ambikaHme

7.14 IlocTossHHbple MarHuThl. B3amMoIelcTBHE ITOCTOSIHHBIX
MAarHUTOB
7.15 MaraurtHoe 1mojie. MarHuTHoOE MoJie 3€EMJIA U €ro 3HAYCHUE

JUIS JKU3HU Ha 3emiie

7.16 OneiT Opcrena. MarHuTHOE MOJNE AIEKTPUUECKOrO TOKA.
[IprMeHeHue JIeKTPOMarHuTOB B TEXHUKE

7.17 JlelicTBUE MAarHMTHOIO TOJII HAa TNPOBOAHUK C TOKOM.
OJIEeKTpOJIBUraTeNb IOCTOSIHHOrO ToKa. Mcnosib3oBaHue
NIEKTPOABUIATENIEH B TEXHUYECKMX  YCTpOMCTBax
Y Ha TPaHCIIOPTE

7.18 Onbitel @apanes. fBieHUE JIEKTPOMArHUTHON WHIYKIIHH.
[IpaBuno Jlenna

7.19 OnextporeHeparop. CrnocoObl MOMYy4EeHHS 3JIEKTPUYECKON
HEPruu. IIEKTPOCTAHIIMU HAa BOZOOHOBIISIEMBIX UCTOYHUKAX
HEPrUH

7.20 [IpakTrueckue paboTHI:

OnbITel 10 HAOMIOACHUIO BJEKTPU3ALUUA TN WHIAYKIHEH
Y IIPH CONPUKOCHOBEHHH.

HccnenoBanue JNEUCTBUS AJIEKTPUYECKOT O IOJIS
Ha IPOBOJIHUKHU U JUAJIEKTPHUKU.

COopka u mpoBepka pabOThl JJIEKTPUYECKOW  LIENHU
IOCTOSIHHOT'O TOKa.

M3MepeHune 1 peryJmpoBaHue CUIIbI TOKA.

M3MepeHune u perylIupoBaHue HaIPSDKCHUS.

HccrnenoBanne 3aBUCUMOCTU CHJIBI TOKA, HIYLIETO 4Yepes3
pPE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPAa W HANPSIKEHUS
Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb 3JEKTPHUUECKOTrO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAN
NONEPEYHOr0 CEYEHUs U MaTepUaa.
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[IpoBepka npaBuiia CJIOKEHHUS HaIpsKEHUM
P TIOCJIEIOBATEIILHOM COCIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia [ CWIbl TOKAa MNpPU TapalieIbHOM
COCIMHEHUHU PE3UCTOPOB.

Omnpenenenne padOThI JIEKTPUIECKOT0 TOKA, UAYIIET0 Yepes
pe3ucrop.

Onpenenenne MOIITHOCTH AIEKTPUUYECKOTO TOKa,
BBIJICJISIEMOM HA pE3UCTOPE.

HccnenoBaHrue 3aBUCHMOCTH CHUJIbI TOKA, WIYILIETO Yepes
JIAMIIOYKY, OT HAMPSDKEHUST HAa HEM.

Onpenenenne KIIJI Harpesarens.

HccnenoBaHne MarHUTHOTO B3aUMOZEHCTBHSI MOCTOSIHHBIX
MarHuTOB.

N3ydyeHre MarHUTHOTO MOJIsi MOCTOSHHBIX MAarHUTOB MPU UX
00BEIMHEHUH U Pa3/CIICHHUN.

HccnenoBanue JEUCTBUSA AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OneITsl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI

B3aUMOJICVCTBUSA KATYIIKU C TOKOM M MarHUTa OT CUJIbI TOKa
Y HaIIpaBJICHUS TOKA B KaTYIIKE.

N3yuenue nAENUCTBUST MArHUTHOTO TMOJISI HAa MPOBOIHUK
C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JIEKTPOIBUTATEIIS.
N3mepenne KII anekTpoaBuraTeabHOM YCTAaHOBKH.

OnpIThl IO MCCJIACAOBAHUIO SIBJCHUS DJICKTPOMArHUTHOM
VHIYKIWH: HCCJICOBAHUEC U3MEHECHUMN 3HAYCHUS
Y HAIPABJIEHUSI MHIYKIIMOHHOTI'O TOKA

7.21 dusnueckue SBICHUS B MPUPOJE: ICKTPUUECKUE SIBICHUS
B atMmocepe, DIEKTPUYECTBO IKUBBIX  OPraHU3MOB,
MarHuTHOE Tojie 3eMIIH, IPeid MOITIOCOB, POJIb MATHUTHOTO
TIOJIST /IS KM3HU Ha 3emJie, OJSIPHOE CUSHUE

7.22 TexHuueckue yCTpOMCTBA:  AJIEKTPOCKOI, aMIEpPMETP,

BOJIBTMCTpP, peocTar, CUCTUYHK SHCKTpI/IqCCKOﬁ 9HCPIruu,

3IEKTPOOCBETUTEIILHBIC puOOopHI, HarpeBaTeJIbHBIC
AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE
NPEeIOXPAaHUTENH,  DJIEKTPOMArHUT,  DJIEKTPOJBUTATEND

IMOCTOAHHOI'O TOKA, I'CHCPATOP ITOCTOAHHOI'O TOKA
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9 KVIACC
IIpoBepsiemble MpeaMeTHbIE Pe3YyJbTaThbl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
NMpOrpaMmblI
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHON MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yJsbTara
1.1 VICIIOJIb30BATh U3YyUYECHHBIE TTOHATUS
1.2 pa3nuyarh SBJIEHUS 10 ONHCAHUI0O WX XapaKTePHBIX CBOWCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUIC
1.3 pacmo3HaBaTh TPOSBICHWE W3YYCHHBIX (U3HYECKUX  SBIICHHUM
B OKPY’KAIOIIEM MHUpPE, B TOM YUCIIC (PU3NUECKUE SIBICHHS B MPUPO/IE,
IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33Jladyy B YUEOHYIO, BBIJICIATh
CYILECTBEHHbIE CBOMCTBA (MpU3HAKHN) (PU3UUECKUX SBICHUIM
1.4 OMKCHIBATh M3YyYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBIICHHS,
UCTIONB3Ysl (PU3MUeCKue BEIWYUHBI, IPU OMUCAHUMU TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HUCIOJB3YEMBIX  BEJIUYUH,
0003HAYEHUS U SAUHUIIBI PU3NYECKUX BETUIUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (PU3UYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMUYMHAMH, CTPOUTHh TpaduKH  H3YYEHHBIX  3aBUCUMOCTEU
(bU3UYECKUX BEIIMYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBJICHUS W TPOIIECCHI,
UCTIONIb3ysS W3YYCHHBIC 3aKOHBI, MPU ITOM JaBaTh CIIOBECHYIO
GOopMyIMpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTU4YecKoe
BbIpa)KEHUE
1.6 OOBSCHATh (DU3MUECKHE TMPOLIECCHl M CBOWCTBA TEl, B TOM YHCIIE
U B KOHTEKCTE CUTYyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE
U3 2—3 JOTMYECKUX IIaroB C MOMOIIbIO 2—3 M3Y4YEHHBIX CBOWCTBA
bu3nuecKux ABICHUN, GU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTHU
1.7 peliath pacyeTHble 3a7aud (OmUparoIvecss Ha cucremy u3 2—3

yYpaBHEHUM), UCHOJb3Ysl 3aKOHbBI U  (QOPMYJbl, CBS3bIBAIOLINE
¢u3nyeckue BEIMYUHBL: HAa OCHOBE aHajiM3a YCIOBUS 3ajauu
3aMChIBaTh ~ KPAaTKOE  YCIIOBHUE,  BBISBISATh  HEJOCTAIOIIME
Wi W30BITOYHBIE JIaHHBIE, BBIOMpAThb 3aKOHbI U  (HOPMYIIBI,

HCO6XOJII/IMLIC Al pCHICHHA, IIPOBOAWTL pPaCUC€Tbl M OLCHHBATDH
PCATUCTHYIHOCTD IMOJTYYCHHOI'O 3HAYCHUA (bHSH‘IGCKOfI BCIIMYHNHBI
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1.8

pacrno3HaBaTh MNPOOJIEMbl, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU
(bU3UYECKUX METOAO0B, UCTIONIL3Ys OMUCAHUE UCCIICIOBAHMS, BBIICIATh
MIPOBEPSIEMOE TMPETIONIOKEHUE, OIIEHUBATh IMPABWIBHOCTh MOPSIKA
MPOBEICHUSI HCCIICIOBaHMS, JellaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUM U OTIBITOB

1.9

OPOBOAWTH  OMNBITHI IO HAOMIOACHUID  (PU3NYECKHX  SIBICHHM
WM (U3HYECKUX CBOMCTB TEN: CAMOCTOSTEIBHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTIO HAaOOpa 000PYI0BaHNUS, OMUCKHIBATH XOJ] OMbITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOAWTH TPH HEOOXOJAMMOCTH CEPHIO MPSIMBIX H3MEPEHUH,
OIIpe/IeIIsisi CPeIHee 3HAaueHHE H3MepseMoi BeM4YuHbI ((OKyCcHOE
paccTosiHEe coOuparomieil JUH3bI), 000CHOBBIBATH BBHIOOpP crmocoba
u3MepeHusl (M3MEPUTEIILHOTO MPUOOpa)

1.11

IPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHUH
C UCITOJIb30BAHUEM IPSAMBIX U3MEPEHUN: INIAHUPOBAThH UCCIIEIOBAHUE,
CaMOCTOSITEJILHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3YIbTAaTh
NOJIYyYCHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJIE TaOJIHIL
U Tpa(UKoOB, JIeJaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEOBAHUS

1.12

NPOBOJIUTh  KOCBEHHBICE  M3MEpEHUs]  (PU3MYECKUX  BEJIMYMH:
MJIaHUPOBATh U3MEPEHUsI, COOUPATH IKCIEPUMECHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh U3MEPEHHUs, CIEAysd MNPEAJIOKEHHON WHCTPYKIIUU,
BBIUHCIIATh 3HAUYEHWE BEJIMYMHBI W aHAJUM3UPOBATH IIOJYyYECHHBIC
pEe3YyJIbTAThI C YUETOM 3aIaHHOM MOTPEMIHOCTH U3MEPEHUMN

1.13

coOioaTh  NpaBWiIa TEXHUKM  O€30MaCHOCTHM mpu  pabore
¢ 1abOpaTOpHBIM 000PyIOBAaHHEM

1.14

pasindaTb OCHOBHELIC IIPHU3HAKH HM3YUYCHHBIX (I)I/I?)I/I‘IGCKI/IX MOJICIICH:
MaTcpualibHasa TOYKa, a0COJIFOTHO TBEPAOC TCIIO, TOYEYHBIM HCTOYHHUK
CBCTa, JIy4, TOHKasA JIMH34, IIJIAHCTApHAsA MOJICJIbL aTOMAd, HYKJIIOHHAas
MOJICJIb aTOMHOT'O AApa

1.15

XapaKkTepU30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX IMPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX OMUCAHUS, HCIOJb3YS
3HaHMSI O CBOWCTBaxX (DU3MYECKUX SBJICHUHA M HEOOXOAUMBIE
(u3nUecKre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbl W CXEMAaTHYHBIC PUCYHKH HW3YYCHHBIX
TEXHHYECKHUX YCTPOMCTB, U3MEPHUTEITbHBIX npuOopoB
Y TEXHOJIOTMYECKUX MPOIECCOB MPH PEIICHHH YICOHO-TIPAKTHYECKUX
3a]1a4, ONTUYECKHE CXEMBI JIJIsl IOCTPOCHHUS H300paKEHUH B IJIOCKOM
3epKajie ¥ COOMpAIOIIEH JINH3E
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1.17 NPUBOAUTL TPUMEpPhl (HaXOAWTh HWHOpMaLMIO O TIpUMepax)
MPAKTUIECKOTO UCTIOB30BaHMS (U3HMUCCKUX 3HAHUI B TTIOBCETHEBHOU
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MPU O0pallleHUH ¢ TprudopaMu
U TEXHUYECKUMU  YCTPOMCTBAMH,  COXPAHEHUS  370POBBS
U COONIOJICHUS] HOPM SKOJOTHYECKOTO TOBEACHHUS B OKpYKaroIen

cpene

1.18 OCYIIECTBIISITh MOUCK HHPOpMALUK PU3NYECKOTO COCPKAHUS B CETU
WUuTepHer, camMoCTOATENbHO (QOpMyNIUpysi TIOMCKOBBIM  3ampoc,
HAaXOAUTb YT  OINpEAENEHUs  JOCTOBEPHOCTH  IOJY4EHHOU
uH(pOpMAIIM HAa OCHOBE HMEIOIIMXCS 3HAHUN M JIOMOJHUTEIbHBIX
MCTOYHHKOB

1.19 UCTOJb30BaTh MPH  BBIMIOJHEHUH YYE€OHBIX 33JaHUNA HAY4YHO-
HOMYJIAPHYIO JIUTEPATypy (U3NYECKOTO COACP)KaHUs, CIPABOYHBIC
Marepuainbl, pecypcsl ceth HTepHeTr; BiaxeTb IpUEMaMH
KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOPMAIIUU U3 OTHOU
3HAKOBOW CUCTEMBI B IPYT'YIO

1.20 co37aBaTh COOCTBEHHBIE MHUCHBMEHHBIE M YCTHBIE COOOIIEHUS
Ha OCHOBe MH(pOPMAIMU U3 HECKOJIbKHX HCTOYHHKOB (PU3HUUYECKOIO
COJICp)KaHMsI, TYOJMYHO TPEJCTABISATh PE3YJIbTAThl TPOEKTHOM
WIM HCCIIEIOBATEIIbCKON NIESITENbHOCTH, MPU H3TOM T'PAMOTHO
VCIIOJIb30BATh U3YYEHHBIN MOHATUMHBIM alnapar u3y4acMoro pas3aena
(GU3MKKM W COMPOBOXKJATh BBICTYIUIEHHE MpPE3EHTAIMEd C y4eTOM
0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21 P BBITIOJTHEHUW YYEOHBIX MPOCKTOB M MCCICIOBAHUN (hU3MUECKUX
MIPOIIECCOB pAaCIpPEENATh O0S3aHHOCTH B TPYINIE B COOTBETCTBHUH
C TIOCTaBJICHHBIMU 3a/ladyaMH, CJICIUTh 3a BBIOJHEHUEM IIJIaHA
JEHCTBHIA M KOPPEKTUPOBATH €T0, aIEKBATHO OIICHUBATH COOCTBEHHBIH
BKJIQJ B JIEATENBHOCTh TPYIIbI, BHICTpAaUBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBUE, TTPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI

HpOB €psAEMbBIC IJIEMECHTHI COACPKAHNUA

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
pa3gena | dJeMeHTa

8 MEXAHMWYECKUE ABJIEHUA

8.1 Mexannueckoe ABUKeHHE. MaTtepuaibHas Touka. Cucrema
oTcuera
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8.2 OTHOCUTENBHOCTh MEXaHUYECKOT O JBUKECHUS

8.3 PaBHOMEpHOE NPSIMONMHENHOE ABUKEHHE

8.4 HepaBHoMepHOe mnpsiMonuHeHOe ABHkKeHue. CpenHss
U MTHOBEHHas CKOpPOCTh Te€Jla TMpH HEPAaBHOMEPHOM
JBUKECHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE

8.6 CBoOognoe nagenue. OnbITel ['anunes

8.7 PaBHOMEpHOE nBUkEHME MO OKpyx)HOCTHU. [lepron n yacrtora
oOpallieHus. JIunelinas u yIJ0Bas CKOPOCTH.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

8.8 [lepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon HeioToHa
8.10 Tpertnii 3akoH HeroToHa
8.11 [IpuHUIMO CyNIEpHO3ULIUU CUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cua TpeHus: cujia TPEeHUs CKOJIbKEHHUS, CUJIa TPEHUS TTOKOS,
JPYTUE BUIBI TPCHUS

8.14 Cuiia TSKEeCTH U 3aKOH BCEMUPHOT'O TSATOTEHUS. Y CKOPEHUE
CBOOOIHOIO MMaJICHUSA

8.15 JBmxenue minaner Bokpyr Connna. IlepBas kocMmuueckas
CKopocTb. HeBeCcOMOCTB U nieperpy3ku

8.16 PaBHOBecue MarepuanbHOW TOUYKH. AOCONIOTHO TBEPAOE
TEJIO
8.17 PaBHoBecne TBepmoro Tena € 3aKpEIUIEHHOM  OCBIO

BpameHusi. MomeHT cuiibl. LleHTp TsikecTn

8.18 Nmnynse Tena. M3menenue umnyinbsca. IMnynbc cuibl

8.19 3aKOH COXpaHEHUSI UMITYJIbCa

8.20 PeakTuBHOE ABIKEHUE

8.21 Mexanuueckasi paboTa U MOIIIHOCTh

8.22 PabGora cun tspkectu, ynpyroctd, TpeHusi. CBs3b dHEPruu
U pabOoThI

8.23 [loTeHumanbHas 3HEprus Teia, MOAHITOrO HaJl TOBEPXHOCTHIO
3emu
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8.24 [ToTennuanbHast IHEPTUsl CHKATOU MPYKUHBI

8.25 Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTHU

8.26 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTUH

8.27 [TpakTnyeckue paboThI:
OmnpeneneHnue CpenHE CKOPOCTH CKOJbXKEHUs Opycka
WIN JIBUOKEHMS IIapUKa 110 HAKJIOHHOW MIOCKOCTH.
OmnpeneneHue YCKOpPEHHS Tela TpPHU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH ITYTH OT BpPEMEHHU
Opd  PaBHOYCKOPEHHOM  JBIJKEHHH 0€3  HadalbHOM
CKOpOCTH.
[IpoBepka THNOTE3bI: €CIM TMPH  PABHOYCKOPEHHOM
JBYKCHUH 0€3 HadaIbHOW CKOPOCTH ITYTH OTHOCSATCS KaK Psi
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MMPOMEKYTKH
BPEMEHHU OJINHAKOBBI.
HccnenoBanrue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKCHHS
OT CHJIbI HOPMAJILHOT'O J1aBJICHUSI.
Omnpenenenue K03PGUIUEHTA TPESHUS CKOJIbKCHUS.
Ornpenenenne )KECTKOCTH MPYKUHBI.
Omnpenenenue pabOThI CHIIBI TPEHHS TPH PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAILHOM MMOBEPXHOCTH.
Omnpenenenue pabOThl CHJIBI YINPYrOCTH MpHU TMOAbEME
rpy3a C HCIOJb30BAHWEM HEMOJBMKHOTO U TOABIKHOTO
0JIOKOB

8.28 ®duznyeckue SBICHUS B NPUPOJE: NPUIUBBI U OTJIUBBI,
nBwkeHne 1iaHer CONHEYHOH CHCTEMBI, pPEaKTHBHOE
JIBUYKCHHE KUBBIX OPTaHU3MOB

8.29 TexHnueckue YCTpOICTBA: CIOUIOMETP, JaTYUKU

IMOJIOKCHUA, pACCTOAHUA U YCKOPCHUA, PAKCTHBI

MEXAHUYECKHUE KOJIEGAHUA 1 BOJIHbBI

9.1 Konebarensnoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: Mepro/, 4acToTa, aMILUIUTYAa

9.2 MaremaTuyeckuii 1 IpyKUHHBIA MasTHUKU. [IpeBpaiienue
OHEPTUU TIPHU KOJIOATEIIbHOM JIBUYKEHUHN

9.3 3aryxatomue kosieOaHus. BBIHYKIEHHBIE  KOJeOaHUS.

Pe3onanc
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9.4 Mexannyeckue BOJHBI. CBOWCTBA MEXaHWYECKUX BOJIH.
[TpomonpHBIE © TIONEpPEeYHbIC BOJIHBL J[JTMHA  BOJIHEI
U CKOPOCTh €€ pacnpocTpaHeHHs. MeXaHUYECKHE BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECCKIE BOTHBI

9.5 3ByK. | poMKOCTB M BbICOTA 3ByKa. OTpakeHue 3ByKa

9.6 HNudpa3Byk u yabTpa3ByK

9.7 [TpakTuyeckue pabOTHI:

OmnpeneneHue  4acToThl W Mepuoja  KoJiebaHui
MaTeMaTH4eCKOTr0 MasiTHUKA.

OmnpezaeneHne 4aCTOThl U MEpUOa KOJIEOaHHUM MPY>KMHHOTO
MasiTHUKA

HccnenoBanue  3aBUCHMMOCTH — Tepuoja  KojeOaHMid
MOJIBEIICHHOTO K HUTHU TPy3a OT AJIUHBI HUTH.
HccnenmoBanue ~ 3aBUCHMOCTH — Tepuoja  KojeOaHWid
NPY>KMHHOTO MasiTHUKA OT Macchl Tpy3a.

[TpoBepka HE3aBHUCUMOCTH nepuoaa KoJe0aHui
rpy3a, TOJBEHICHHOIO K HHUTH, OT Macchl TIpy3a
U J)KECTKOCTH MPYKUHBL. MI3MepeHue yCKOpeHus CBOOOHOTO
najieHus

9.8 ®duznyeckue SBICHHUS B MPHUPOAE: BOCIPUATHE 3BYKOB
KUBOTHBIMH,  3EMJICTPSCEHHE, CEUCMUYECKHE  BOJHBI,
I[yHaMH, 3XO

9.9 TexHu4ecknue  yCTpPOMCTBA:  DXOJIOT,  HMCIOJIb30BAHHE
yJIbTpa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DONEKTPOMArHUTHOE TMOJIE. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiiCTBa 31EKTPOMArHUTHBIX BOJIH

10.2 [IIkaa 371€KTPOMAarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npupona ceta. CKopocTh cBerTa.
BomHoBBIE cBOMCTBA CBETA

10.4 [TpakTuyeckue pabOTHI:
M3ydeHune CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
MOOUIBHOTO TenedoHa

10.5 duznueckue SBICHUS B MPUPOE: OUOIOTHUECKOE IEUCTBHE
BUJIUMOTO,  yIbTPaUOJICTOBOIO W  PEHTTCHOBCKOTO
M3Jy4EHUN
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10.6 Texnuueckue yCTpOMCTBA: UCITIOJIb30BaHHUE

3JICKTPOMAarHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
11 CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmozenb cBeta. ICTOUHHUKHU cBETa

11.2 [IpssmonMHENHOE pacIpPOCTPAHEHHUE CBETA

11.3 Otpaxenue cera. [Tnockoe 3epkaiio. 3aKOH OTpaXKEHUS CBETa

11.4 [Ipenomiienne cBeta. 3akoH mpenomiieHUs: cBera. [lomHoe
BHYTPEHHEE OTPa)KEHHE CBETA

11.5 JInnza. Xox nyden B JIMH3E

11.6 OnTtuueckass  cucreMa  (oroammapara,  MHKPOCKOIIA
U TEJIeCKOIa

11.7 ['ma3  kak  omnruyeckas  cucrema.  biaM3opykocTh
U JaJIbHO30PKOCTh

11.8 Paznoxxenne Oenmoro cBera B cmekrp. OmbiThl HberoTOHA.
CrnosxeHure crieKTpajbHBIX I[BETOB. Jlucnepcus cBera

11.9 [TpakTuyeckue pabOTHI:
HccnenoBanrue 3aBUCMMOCTH yrjla OTPaXEHHUS CBETOBOTO
Jy4a OT yriia najcHusl.
W3ydenne  xapakTEepUCTHK  HM300paKeHUs  MpeaMmera
B TUTOCKOM 3€pKaJie.
HccnenoBanne 3aBUCHMOCTH yIJia MPEIOMIICHUS CBETOBOTO
Jdyda OT yrijia maJeHus Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tomyyenue n3o0paxeHuil ¢ TOMOIIbIO COOMPAFOIICH JTMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTUYECKOW CHIIBI
coOuparoIe JIMH3HI.
OnBITHI TIO Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP.
OneITBl TO BOCIPHUATHIO IIBETA TPEIAMETOB TIPH HX
HaAO0JIIOICHUH Yepe3 IIBETOBbIC (PHIIBTPHI

11.10 dusnueckre BIeHNs B Ipupoze: 3aTMeHus ConHna u JIyHsl,
I[BETAa TEJ, ONTUYECKUE SIBJICHUsI B atMocdepe (1BeT Heda,
pedpakuus, pagyra, MUPaxK)

11.11 TexHU4ecKue yCTpONCTBA: OUKH, MEPUCKOI, (oToarmapar,
ONITHYECKUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 Omnsitel Pezepdopna v nmanerapras Mojens aroma. Mojienb

aroma bopa
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12.2

Hcnyckanue W IOIVIOIIEHME CBeTa aroMoM. KBaHTEHL
JIunenyartsle CIIEKTPHI

12.3

PanuoaktuBHOCTh. AJb(ha-, 6€Ta- U TaMMa-u3TydeHUs

12.4

Crpoenue atomHoro snapa. HykioHHas MoJeiab aTOMHOTO
anpa. M3oTonsl

12.5

PanunoaktuBHble mnpeBpaimieHus. llepuon momypacnana
aTOMHBIX SIJIEp

12.6

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsAI0BOTO
Y MacCOBOT'0 YHCEN

12.7

9H€pI‘I/I$[ CBsA3HM aTOMHBIX AJCP. CBs3b MacChl U 9HCPIruu

12.8

Peakuyvu cunHTe3a u nmenenusa saupep. Mcrounukm sHeprum
ComHIa ¥ 3Be3]1

12.9

Snepnas sHepreruka. JlencTBre paiMOaKTUBHBIX U3y4EHUN
Ha KUBBIC OPTraHU3MBbI

12.10

[TpakTuyeckue pabOThI:

HaOmionenne  CrUlOmMIHBIX W JIMHEHYATBIX — CIEKTPOB
U3TyICHHS.

HccnenoBanue TpPEKOB: H3MEPEHUE DSHEPIUU  YaCTUIIBI
10 TOPMO3HOMY TIyTH (110 hoTorpadusim).

N3mepenue painoakTUBHOTO (OoHA

12.11

dusnyeckue  ABJICHUS B IPUPOAE:  €CTECTBEHHBIN
panMoOaKTUBHBIA (OH, KOCMUYECKUE JTy4d, PATUOAKTHUBHOE
V3JIyYCHHUE IIPUPOIHBIX MHHEPAJOB, JIEVCTBUE
PaAOAKTUBHBIX U3JYUEHU HA OPTaHU3M YEIO0BEKa

12.12

TexHU4eCKne yCTPOMCTBA: CIIEKTPOCKON, WHAWBUYAIbHBIN
JO3UMETp, Kamepa BuiibcoHa
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KIACCAM
IMPOBEPSIEMBIX TPEGOBAHUU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHUS U DJIEMEHTOB COJAEPKAHUS 1O ®U3UKE

JIns mpoBeeHUsT OCHOBHOT'O TOCYIApPCTBEHHOr'O 3K3aMmeHa 1o ¢u3uke (manee —
OI'D mo ¢usuke) UCnonb3yercs mepeueHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUN
K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U DJIIEMEHTOB COJIEP)KAHNUS.

IIposepsiembie Ha OI'D o pusnke TPeOGOBAHUSA K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpPpaMMbl OCHOBHOI'0 00111€r0 00pa3oBaHusA

Kon
IIPOBEPSIEMOT'O
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3ybTaTaM 0a30BOTO
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl
OCHOBHOTO 0011ero 0O0pazoanust Ha ocHoBe PI'OC

1

[Tonnmanue ponu PU3MKU B HAYYHOU KapTHHE MUPA;
c(hopMUPOBAHHOCTb 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TI03HABAEMOCTH SIBJIEHUI PUPO/IbI, O POJIH IKCIIEPUMEHTA B (PU3HKeE,
0 CUCTEMO00Opa3yrolei poiu (PU3UKU B pa3BUTUH €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH, 00 3BOIOLMH (PU3UUECKUX 3HAHUN U UX POJIU
B LEJIOCTHOW €CTECTBEHHOHAayYHOW KapTUHE MuUpa, O BKJIAJe
POCCUICKUX W 3apyOEXHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIEro MHpa, Pa3BUTHE TEXHUKH
Y TEXHOJIOTUU

3HaHUsS O BHUAAX MaTepuu (BEIIECTBO MU TOJI€), O JABUIKEHHUHM KakK
crioco0e CyIIeCcTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIAPHON TEOPHH
CTpPOEHHUSI BEIECTBA, O (PM3MYECKOW CYIIHOCTH SIBICHUN MPUPOAbI
(MeXaHUYECKHX, TETUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEpPHBIX CBOMCTB
U HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE
SBJICHUE;

YMEHHE Paclo3HaBaTh MPOSIBICHUE N3YUEHHBIX (PU3NUECKUX SIBJICHUIM
B OKpYXAalOLIEM MHpPE, BBIAEHSAS HUX CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKu)

Brnanenue ocHOBaMHM TMOHSITUWHOIO anmapaTta U CHMBOJIMYECKOTO
s3bIKa (DU3UKU U UCTIOIB30BAHKE UX JIJISl PEIICHUsT YIEOHBIX 3aj1ady;
yMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBIICHUS
U TPOIECCHhl, UCHONB3yd (yHIAMEHTAIbHBIE U IMIIUPUUECKUE
3aKOHBI
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YMeHue onuChIBaTh U3y4eHHbIE CBOMCTBA TeJ U (PU3UYECKUE SIBICHMUS,
UCTIONB3Ys (PU3NUECKUe BEJIMUUHBI

BnageHue ocHOBaMHM METOAOB HAy4yHOrOo IMO3HAHMS C YYETOM
cOOJIIO/IEHNS ITpaBUJI OE€3011aCHOr 0 TPy/Ia:

HaOMoAeHe (U3MYECKUX SIBJICHUI: YMEHUE CaMOCTOSITENBHO
cobupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY M3 JIaHHOro Habopa
000pyI0BaHMS IO MHCTPYKIIMH, OMUCHIBATH XOJ OIBITA U 3aIHCHIBAThH
ero pe3yNbTaThl, (GOPMYINPOBATH BHIBOJIBI;

IPOBEACHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BETUUHH:
YMEHHE IIJIaHUPOBaTh HW3MEPEHHs, CaMOCTOSTEIbHO COOUpPAaTh
HKCINEPUMEHTAIbHYI0 YCTAHOBKY IO MHCTPYKLIHMH, BBIYUCIATH
3HaYEHUE BEIMYMHBI M aHAJIM3UPOBATHh IOJYYECHHBIE PE3YNbTaThI
C YUETOM 3aJJaHHOH MOTPEUTHOCTH PE3YJILTATOB U3MEPEHU;
NPOBEJICHUE HECIOXKHBIX OKCIHCPUMEHTAIBHBIX  HCCIIECOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh  AKCIEPUMEHTAJBHYIO  YCTaHOBKY
U TPOBOAUTH UCCIEJOBAHHE IO HWHCTPYKIUH, TMPEACTABIATD
MOJTyYEHHBIE 3aBHCUMOCTH (PH3MYECKHX BEJIMYMH B BUJIE TaOJHII
U TpaduKOB, YYUTHIBATH TMOTPEIIHOCTH, JeJaTb BBIBOABI IIO
pe3yibTaTaM MCCIIe0BaHuUsS

[loHnmaHue  XapakTepHBIX  CBOMCTB  (DM3MYECKUX  MOJENen
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOJEIU CTPOEHUS
ra3oB, XUJAKOCTEM W TBEPAbIX TeJ, IUIAaHETapHas MOJEIb aroma,
HYKJIOHHasi MOJIellb aTOMHOTO siJipa) U yMEHUE MPUMEHITh HX
JUTSE OOBSICHEHUST (PU3UIECKUX TPOIIECCOB

YMeHne oObICHATh (PU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
YUCIE W B KOHTEKCTE CHUTyallud NPAKTUKO-OPUEHTHPOBAHHOTO
XapaKTepa, B 4YaCTHOCTH, BBISIBISATH IPUYWHHO-CIICICTBEHHBIE CBSA3H
U CTPOUTH O0BSICHEHHUE C OTIOPOIl HA U3YUYEHHBIE CBOMCTBA (PUZNUECKUX
ABJICHUH, PU3NUECKIE 3aKOHBI, 3aKOHOMEPHOCTH M MOEIN

YMeHne pemiath pacueTHble 3amadu (Ha 0Oaze 2-3 ypaBHEHUN),
UCTIONIB3YsS 3aKOHBI ©  (POpMYJbI, CBS3bIBaOMMKE (PU3UdecKue
BEJIMYMHBI, B YAaCTHOCTH, 3alKChIBaTh KpPAaTKOE YCIOBUE 3ajJayH,
BBISBJISITh HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJIMMBbIE JIJISl €€ PelIeHUs, UCIIOIB30BaTh CIIPABOYHBIC JaHHEIE,
MPOBOJUTh PACYEThl U OLEHHUBATh PEATMCTUYHOCTh MOIYYEHHOIO
3HauYCHUS (PU3NYECKON BEIMYUHBI; YMEHUE OMPEIEISATh Pa3MEPHOCTh
(br3UYECKON BEIMUUHBI, TTOJTYYEHHOMN MIPU PEIICHUH 3a]1auu

YMeHne XapakTepu3oBaTb IPUHLMUIIBL  JEHUCTBUS TEXHUYECKUX
YCTPOKMCTB, B TOM YHCJIC OBITOBBIX NPHUOOPOB, M MPOMBIIIIEHHBIX
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TEXHOJIOTUYECKUX TPOLIECCOB MO MX OMMCAHUIO, MCIIONIb3YSl 3HAHMS
0 CBOMCTBaX (PU3MYECKUX SIBICHHM M HEOOXoAuMble (HU3HUECKHE
3aKOHOMEPHOCTH

10

YMeHue ucCnoiab3oBaThb  3HaHUA O  (U3MYECKUX  SIBJICHUAX
B TIOBCEIHEBHOM JKM3HM s oOecrieyeHuss  0e30MacHOCTH
npu oOpaumieHUu C OBITOBBIMU MPUOOpPAMHM M TEXHUYECKUMH
YCTPOMCTBAMHU, COXPAaHEHHSI 3JI0pOBbS U  COOJIIOJCHHS HOPM
HKOJIOTMYECKOr0 TMOBEJIEHUS B OKPYXKAIOIIEW cpene; MOHMMaHHE
HEOOXOAMMOCTH MPUMEHEHUS! JOCTM)KCHUH (PU3MKKM U TEXHOJIOTUH
JUISl pAalMOHAJIBHOTO ITPUPOAOIIOIb30BAHHUS

11

OneIT moMCcKa, Npeodpa3oBaHMsl M MPEACTABICHUS HHGMOpMaLUU
(GU3NYECKOro COAEp)KaHUs C HCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI;

YMEHHE OICHUBATh JOCTOBEPHOCTh MOMYYEHHOW HH(POPMAINH
Ha OCHOBE UMEIOIINXCS 3HAHUI U TOMOJHUTENBHBIX HCTOYHUKOB;
YMEHHE UCIO0JIb30BaTh MPH BBITOJHEHUU YYEOHBIX 3a/JaHUN HAay4HO-
HOMYJIIPHYIO JIUTEPATYpy (U3NYECKOTO COJACP)KaHUs, CIIPaBOYHBIE
MaTepHalibl, pecypcebl cetu HTepHET;

BJaJicHHEe O0a30BbBIMM HaBbIKAMU MpeoOpa3oBaHUs HHPOPMALUH
U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTyH; YMEHHE CO3/1aBaTh
COOCTBEHHbIE TIMCBMEHHBIE W YCTHBbIE COOOIIEHUS Ha OCHOBE
UH(}OpPMALKU U3 HECKOJIBKHUX UCTOYHUKOB

IlepeyeHb 3J1eMEHTOB coaepxkaHus, MpoBepsaeMbix Ha OI'D no ¢pusnke

Kon [IpoBepsieMbI 2JIEMEHT COACPIKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 | Mexannueckoe aABWKeHUE. MarepuanbHast Touka. Cucrema oTcuerta.
OTHOCHTENBHOCTH IBUKEHUS
1.2 | PaBHOMepHOE M HepaBHOMEpHOE JBHKeHue. Cpenusis ckopocTh. Dopmyna
JUIsL BBIYUCIICHUS CPEAHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMEPHOE MPSMOJMHEWHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHATHI TENA

OT BPCMCHHU B CJIy4aC paBHOMCPHOI'O HpSIMOJ'IPIH@fIHOFO JABUXKXCHU A

X(t) = Xo + Wxt.

88



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

['padukn 3aBUCUMOCTH OT BPEMEHM Ul MPOEKIMH CKOPOCTH, MPOEKIUU
MIEPEMEILEHUS], TyTH, KOOPAWHATBHI IIPU PABHOMEPHOM IPSAMOJIMHEUHOM
JBHKCHUU

1.4 | 3aBUCHUMOCTh KOOpPAMHATHI Tella OT BPEMEHU B CIydyae PaBHOYCKOPEHHOIO

MPSIMOJIMHEHOTO ABUKCHUS:
t2
X(t) =X, +v,t+a, -—.
2
dopMyITbl AT MPOCKITUN TTEPEMEIICHHS, TPOSKIIMH CKOPOCTH M TIPOSKITHH
YCKOPEHHMSI TIPU PAaBHOYCKOPEHHOM TPSMOJMHEHHOM JIBHYKCHUH:
t2

s (t)=v,, -t+a, ey
v.(t)=v,, +a,t,
ax(t) = const,
V2X2 — le2 = 2axSx.
['paduku 3aBUCUMOCTH OT BPEMEHHM JJI MPOEKIIMH YCKOPEHHUS, MPOEKIINU
CKOPOCTH, TPOEKIIMH TMEPEMEIICHUs, KOOPIUHATHI TIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JBUKCHUHU

1.5 CBobOonnoe nagenue. Gopmyiibl, ONMUCHIBAIOIME CBOOOIHOE TAJIEHHUE Teja
M0 BEPTUKAIH (JIBUYKEHUE TEJIa BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH
3emmn). ['paduku 3aBHCHMOCTH OT BPEMEHH IS TIPOCKIIUHA YCKOPCHHS,
MPOSKIIMM CKOPOCTH M KOOpPAWHATHI TPH CBOOOJHOM TAJCHHUHM Teja
10 BEPTHUKAIIN

1.6 | CkopocTh paBHOMEPHOTO JIBMKEHHS Teja Mo OKpyxHOcTH. Hampasienue

CKOpPOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 paaruyc OKPYKHOCTH M TIEPHO.T
oOparieHus:

27R
V="r.
T

LenTpocTpemuTenbHoe yckopeHue. HampapiieHre HeHTPOCTPEMUTENBHOTO
yckopenus. Dopmyia i1t BBIYUCICHUS] YCKOPEHUS:

V2

&=7

dopmyna, CBA3BIBAIOIIAS TIEPHOJ] M ACTOTY OOpaIeHUS:
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1
V==
T
1.7 | Macca. [ImotHocTs BemecTBa. @opMyra Jjisl BEBIYUCIEHUS IJIOTHOCTH:
m
P=
V
1.8 Cuna — BexkTopHas pusudeckas BenuyuHa. CroxkeHue cuil
1.9 SBnenune nuepuuu. Ilepseiit 3akoH HeroToHA
1.10 | Bropoii 3akoH HproToHAa:
F=m-a.
CoHanpaBIeHHOCTh BEKTOpa YCKOPEHHsS Tela U BEKTOpa  CHJIBI,
JICUCTBYIOIIIEH HA TEJIO
1.11 | B3aumopetictBue Ten. Tperuii 3akon HproToHa:
F2_>1 = _F1—>2
1.12 | Tpenue mokos U TpeHUE CKOJbkKeHUs. DopMya JIJIsi BEIYUCICHUS] MOMYJIIS
CHJIBI TPEHUSI CKOJIbKEHUS:
F,=u-N
1.13 | Jedbopmarus Tema. Ympyrue u Heynpyrue aedopManuu. 3aKOH YIIPyroun
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoOe TATOTEHHE. 3aKOH BCEMUPHOTO TSATOTCHHUS:
m -m
—_ 1 2
F - G * —2 .
R
Cuna TskecTH. Y CKOpeHHEe CBOOOHOTO TaICHHUS.
dopmyna 11 BEIYUCICHUS CUITBI TSKECTH BOJIM3M TTOBEPXHOCTH 3EMITH:
F =mg.
JBwxenne tutaner BOkpyr Comnima. IlepBasg kocMmHueckasi CKOpPOCTb.
HeBecomocTth 1 nmeperpysku
1.15 | mnynsc Tena — BeKTOpHas pu3nuecKasi BeJIM4rHa.

p=mv

HNMiynbee cuctemsl Tell.
N3menenne nmnyinbsca. Mmmynsc cuisl
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1.16

3aKoH COXpPaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CHCTCMBI TCJI.

p =mV, +m,V, = const.

PeakTuBHOE OBIKEHHE

1.17

Mexanndeckast padota. @opmMyna aJisi BHIYUCICHUS paOOThI CHIIBL:

A =Fscosa.

Mexaandeckass MOIITHOCTD:

1.18

Kunernueckas u INOTCHIMAJIbHAasA OHCPIrus.
CDOpMy.TIa JJI1 BBIYUCIICHUA KHHETUYECKOMN OHCPIruu:

Teopema 0 KHHETUUYECKOW YHEPTHUH.
dopMyna g BBIYUCIECHUS MOTEHIUAIBHOM SHEPTUU TEJIA, MOJHITOrO Ha
3emueit:

E, = mgh

1.19

MexaHn4eckas YHEprusi:

E =Ex+E,.

3aKOH COXpaHEHHs MEXaHMYeCcKor »sHeprun. PopMyna [ 3aKOHA
COXPaHEHHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CUJI TPEHUS:

E = const.

IIpeBpamnieHne MEXaHNYECKON YHEPTUM IIPU HATMYUU CUJIbI TPEHUS

1.20

IIpocThie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Prryar. MoMeHT CHIIBL:

M = Fl.
VY ciioBrue paBHOBECHUS pblyara:
Mi+ M2+ ...=0.

[ToaBM)XHBIN U HEMOABUKHBINA OJIOKH.

—_ A70H63Haﬂ
KII/T npocTeiX MEXaHu3MOB, | = A

aTpadeHHAs
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1.21 | laBneHue TBEpJOro Tena.
dopmyna 1Ji BBIYUCIEHUS JaBICHHs TBEPJOrO Tea:
0= F
S
JaBnenue raza. AtmocdepHoe AaBleHHUE.
['mapocrarnyeckoe AaBIEHUE BHYTPHU KUIAKOCTH.
®dopmyiia 1J11 BBIYUCIEHUS AaBICHUSI BHYTPH KUIKOCTH:
p - pgh + paTM
1.22 | 3akon [lackans. ['mapaBmuueckuit mpecc
1.23 |3akon Apxumena. dopmyna nans onpeesieHHs BBITAJIKUBAIOIICH CUJIBI,
JIEMCTBYIOIIEN HA TENO, IIOIPYKEHHOE B JKUIKOCTb WJIHU Ta3:
FApX_ =pgV.
VYcnosue ninaBanus Tena. IiaBanue cyoB U BO3AYXOIUIABAHKE
1.24 | Mexanudeckue KojieOaHWs. AMIUTUTYJa, MEPHOJ W YacToTa KOJcOaHMIA.
dopmyrna, CBA3BIBAIONIAS YACTOTY U TepuoJl Konebanuit: V = T
1.25 |Marematuyeckuii ¥ TPYKUHHBIH MasTHUKH. [IpeBpamienue »Hepruu
IIpU KOJIEOATEIbHOM JIBUKEHUU
1.26 | 3aryxaroumue konebanus. BeinyxkaeHnsle konebanus. Pezonanc
1.27 | Mexanuyeckue BoJHBI. [IpomonapHbIe U MoniepedHbie BOJIHBI. [[1HA BOTHBI
Y CKOPOCTh PACHPOCTPAHEHHSI BOJIHBIL:
A=Vv-T
1.28 | 3Byk. I'poMkocTh 1 BbicOTa 3ByKa. OTpakeHHe 3ByKOBOI BOJHBI HA TPAHHULIE
nByx cpel. MHdpa3Byk u ynpTpa3Byk
1.29 | IIpakTtuyeckue paboThI

N3MepeHne cpeiHel MIOTHOCTU BEIECTBA; apXUMEIOBOIM CHIIBI; KECTKOCTH
NPYXUHBI; KO3(DPUIIMEHTA TPEHUS CKOJIbXEHUS; pa0OThI CUIIbI TPEHUS, CHIIbI
VIIPYTOCTH; CPEHEN CKOPOCTH ABUKEHUS OPYCKa MO0 HAKJIOHHOMW MIIOCKOCTH;
yCKOpeHHUsl Opycka Npu ABMXKEHUU [0 HAKIOHHOW IJIOCKOCTH; YaCTOTbI
U nepuojaa KojeOaHWM MaTeMaTHYeCKOTO MasiTHUKA; 4acTOThl U MEpUoaa
KOoJIeOaHU TMPYKUHHOTO MAasTHUKA; MOMEHTAa CHJIbI, JEHCTBYIOIIETO
Ha pblyar; padoThl CUJIBl YIPYIOCTH MPH TMOABEME TI'py3a € IOMOIIbBIO
HEMOJBIXKHOTO 0JI0Ka; paboThl CHJIBI YOPYrOoCTH MpH TMOIBEME Tpy3a
C MOMOILBIO MOIBHKHOTO OJIOKA.

HccnenoBanre 3aBUCUMOCTU apXMMEJIOBOM CUJIBI OT 00BEMA MOTPYKEHHOU
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YacTH Tejla U OT IJIOTHOCTH >KUJKOCTH; HE3aBUCHMOCTH BBITAJIKUBAIOLIEH
CUJIBI OT MAacChl Teja; CUJIbI TPEHUSI CKOJIBKEHHUS OT CHUJIbI HOPMaJIbHOTO
JaBJICHUsI U OT poOJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH
B MIPY>KUHE, OT CTeNEeHU AedhopMaliiu MPY>KUHBI; YCKOPEHUST OpycKa OT yriia
HaKJIOHAa HampapisiolIel; mnepuoja (4acToThl) KOJEOAHWW HUTSIHOTO
MasTHUKA OT JUJIMHBI HUTH; Tepuoaa KojeOaHW MPYKUHHOTO MasTHHUKA
OT MaccChl Tpy3a U KECTKOCTHU MPYKHUHbBI, UCCIEIOBAHHE HE3aBUCHUMOCTH
neproja KoseOaHuii HUTSTHOTO MasiTHUKA OT MacChl Tpy3a.

[TpoBepka ycnoBUs paBHOBECHUS phluara

1.30

@u3nyecKkue SBJIECHUSA B IPUPOJEC: INPUMEPHI NBUKEHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM W HEXHBOW IPUPOJE, IEUCTBUE CHJIBI TPEHUSA
B IIPUPOJI€ U TEXHUKE, IPUIMBBI U OTJUBBI, JABMKEHHUE IUTaHET CONHEYHON
CUCTEMBI, PEAaKTHBHOE [BM)KCHHME JKMBBIX OpPraHM3MOB, pblYard B Tele
4esioBeKa, BIUSIHUE aTMOC(HEPHOIO IaBICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE
pbIO, BOCIPHUSITHE 3BYKOB J>KMBOTHBIMH, 3EMIICTPSACEHUE, CEHCMUYECKUE
BOJIHBIL, IIYHAMH, 3XO

1.31

Texuuyeckue ycTpoWCTBa: CIHUIOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS
U YCKOPEHHMsI, JUHAMOMETpP, MOMIIUITHUKHK, PAKEThl, pblYar, MOJBUKHBIN
U HETOJBIKHBIN OJIOKM, HAKJIOHHAS IUIOCKOCTh, IMPOCTBIC MEXaHW3MBI
B ObITy, cooOmiaromecss COCyJbl, YyCTPOMCTBO  BOJOIPOBOA,
TUAPABIMYCCKUN TIpecc, MaHOMETpP, OapoMeTp, BHICOTOMEp, IOPITHEBOM
HAcCOC, apeoMeTp, DIXOJIOT, WCIONb30BaHUE yAbTPa3Byka B  OBITY
U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUA MOJEKYISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Mozenu TBEpAOro, HUJAKONO M Ta3000pa3HOro COCTOSHUM
BeniectBa. Kpucrannuueckue u amopgHsle Tena

2.2

JBmwxenue wyactuil BemiecTtBa. CBSI3b CKOPOCTH  JIBUDKEHUS  YaCTHI]
¢ Temneparypoi. bpoyHoBckoe aBuxenue, 1udpdysus

2.3

CMmaunBaHue u KalTMJUSIPHBIC SIBJICHUSA

2.4

TeruioBoe paciMpeHne U CKaTHe

2.5

TennoBoe paBHOBECUE

2.6

Buyrpennsist aHeprusi. Pabora u Teruonepenaya Kak CrocoObl M3MEHEHUS
BHYTPEHHEHN SHEPIUU

2.7

BI/II[BI TCILIoNCpEeAauIn: TCIUIOIIPOBOAHOCTh, KOHBCKIMA, U3JTYUCHHUC

2.8

HaneBaHI/Ie Hn OXJIaAXIACHHEC TCII. KonnuecTBO TEmIoOTHI. Y nenpHas
TCIIIIOEMKOCTD.
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Q=cm(t; —t1)
2.9 | 3aKOH cOXpaHEHUs YHEPrHH B TEIUIOBBIX IIpoLieccax. Y paBHEHUE TEIIOBOTO
Oananca:
Qi+Q2+..=0
2.10 | Hcmapenve u KoHJeHcanus. VI3MeHeHne BHYTPEHHEH SHEPTHH B MPOIIecce
ucnapeHusi W KoHJeHcanuu. KumeHwe >XHIKOCTH. YIenbHas Teriora
napooOpa3oBaHMUs:
=2
m
2.11 | BraxxHOCTB BO3IyXa
2.12 |IlnaBnenue u Kpuctayumsanus. lV3MeHeHHMe BHYTPEHHEW JHEPrUH
IPU TJIABJICHUH U KPUCTAILTM3ALMU. Y IeTIbHAs TEIJI0Ta TUIaBJICHUS:
=2
m
2.13 | BHyTpeHHsisi 3HEprusi CropaHus TOIUIMBA. ¥YJeNbHAas TEIJIOTa CrOpaHus
TOILIINBA!
q=—
m
2.14 | [Tpunnumsl paboTs! TernoBbix Asuraresneit. KI1/] TemmoBoro qurarens
2.15 | IlpakTuueckue padOThI
W3mepenne  ynenpbHOW  TETUIOEMKOCTH  METAUIMYECKOTO  IMIIMHIPA;
KOJINYECTBA TEIUIOThI, IOJIYyYEHHOTO BOJOW KOMHATHOW TeMIEepaTyphl
(UKCHPOBaHHON Macchl, B KOTOPYK OIYIIEH HarpeTbli LWINHAD;
KOJINYECTBA TEIUIOTHI, OTJJTAHHOTO0 HArPEThIM LMJIMHIPOM, NIOCIIE OMYCKaHUs
€ro B BOJy KOMHATHOM TeMIlepaTyphl; OTHOCUTEILHOMN BIaXXHOCTU BO3AYyXa;
yIAEIbHON TETIOTHI TJIaBJICHUS JIbJIA.
HccnenoBanne u3MeHEHUs1 TeMIEpaTyphbl BOABI IPU PA3IUYHBIX YCIOBUSX;
SBJICHUS] TEIJIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOM W TOpsuell BOJBI;
npolecca UCrapeHus
2.16 | ®usnyeckue ABIEHUS B  TOPUPOJE: TOBEPXHOCTHOE  HATSIKCHHE
U KaMWUIApHBIC SBICHHUS B MPHPOJE, KPUCTALIIBI B MPHUPOAE, H3TYUCHHE
ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuueckue YCTpPOWCTBA: KaNWUISAPbl, MPUMEPHl  HCIOJIb30BAHUS

KPHUCTAJUIOB, UJKOCTHBIM TEPMOMETp, HAaTUYMK TEMIIEPATYpbl, TEPMOC,
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CHCTEMa OTOIUIEHHsI JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,
JIBUT'aTeIlb BHYTPEHHETO CrOPAaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

OnekTpusanusd Teil. J[Ba Buaa 3JIeKTpUUECKUX 3aps/IOB

3.2

B3anmoperictBue 3apsikeHHbIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUSs SJIEKTPHUYECKOTO 3apsiia

3.4

OnekTpuueckoe nojie. HampsiakeHHOCTh 3JieKTpuueckoro mnodis. IlpunHiun
CYINEPIIO3UIUHU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE)

3.5

Hocurenn oanexkrpudecknx 3apsaoB. [[elCcTBHE DIEKTPUYECKOTO MOJIA
Ha JJIEKTpUYECKUE 3apsaabl. [I[pOBOIHHUKY U TUDIIEKTPUKU

3.6

[TocTosiHHBIN 3JIeKTpUYECKUd TOK. JlelcTBUs 3nekTpudeckoro toka. Cuia
Toka. Hampsikenue.

=4

—~+

3.7

QHGKTpI/I“IeCKOG COIIPOTHUBJICHUC. YILGJ'IBHOG QJICKTPUICCKOC COIIPOTUBJIICHUC!

R=2
S

3.8

3akoH OMa AJ1s1 y4acTKa dJIEKTPUIECKOM ST

3.9

ITocnenoBarenbHOE COSTMHEHUE IMPOBOJIHUKOB:

li=lh;U=U1+Uz; R=R:1+Ra.
HapaJ'IHCJ'H)Hoe COCANMHCHUNC ITPOBOJHNUKOB PABHOI'O COIIPOTUBJICHUA:

Ur=Uz =11+ Iy R:%-

CMmelmaHHbBIC COCAMHCHUA ITPOBOJHHUKOB

3.10

PaboTa 1 MOUTHOCTb 3JIEKTPUUYECKOrO TOKA.

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

3.11

3akoH [Jxoynsa-Jlenua:

Q=|2'R't
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3.12 | OnwiT Dpcrega. MaruuTHoe 1ojie MpsiMOro MPOBOJHUKA ¢ TOKOM. JImHUU
MarHUTHOW MHIYKITHH

3.13 | MarautHoe MoJie MOCTOSTHHOTO MarHuTa. B3ammonelcTBHe MOCTOSHHBIX
MarHuTOB

3.14 | JleiicTBrEe MarHUTHOTO TOJII HA MPOBOJTHUK C TOKOM

3.15 | Onwiter @apanes. SIBneHue 27IEKTpOMArHuTHON MHAYKIMH. [IpaBuio Jlenma

3.16 |IIpakTuueckue pabOThI
M3mepenne JIIEKTPUYECKOTO COMPOTUBICHHUS PE3UCTOPA; MOIIHOCTH
AJIEKTPUYECKOTO TOKA; paOOTHI AJEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B IMPOBOJIHHUKE
(pe3ucToppl, JIAaMIOYKa), OT HAMpsDKCHUS HAa KOHIAX MPOBOJHUKA,
3aBHCHMOCTHA CONPOTUBIICHUS OT JUIMHBI TPOBOJHHKA, IUIOMIATU €ro
MOTIEPEYHOTO CEUCHUS U YICIIHHOTO CONPOTUBIICHUS.

[Iposepka npaBuia TUTST AIEKTPUIECKOT O HaIPsHKCHUS
IpU TOCIIECOBATEIbHOM COEAMHEHUU MPOBOJHUKOB; IMpaBuia JUIsl CHJIbI
AIEKTPUYECKOTO TOKA TMpU TMapaieIbHOM COCIUHEHUU IPOBOJHUKOB
(pe3ucTopsl U JTaMIOYKa)

3.17 | ®usnueckue SBICHUS B MPUPOJIC: DICKTPUUECKUE SIBICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MarHUTHOE Tojie 3emiu, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO TIONIA I JKM3HM Ha 3emiie, MOJISIPHOE
CUSTHUC

3.18 | Texuuyeckue yCTpOWCTBA: DJIEKTPOCKOI, aMIIEPMETpP, BOJILTMETpP, PEOCTaT,
CUETUMK DJICKTPUYECKOM DHEPIrUM, IJICKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPOITPUOOPHI (mpumepsl), AIIEKTPUYECKHUE
MPEIOXPAHUTENH, IIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 | DnextpomarnuTHble BoJiHbI. [1Ikana 31eKTpOMarHuTHBIX BOJIH

3.20 | JIyueBas momens cBeta. [IpsimonmHeliHOE pacIpOCTpaHEHHUE CBETA

3.21 | 3akon oTpaxenus cera. [lnockoe 3epkaio

3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa

3.23 | lucnepcus cBera

3.24 | Jlunza. Xox myudedt B nuH3e. DOKYCHOE paccTosHuME NTUH3bI. OnTtuueckas
CHJIA JIMH3BI:

D=1/F
3.25 |I'ma3 kak onrrueckas cuctema. OnTudeckue mprudopbl
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3.26 | IIpakTuyeckue pabOThI
N3MepeHre onTHYecKoi Criibl COOMpAroEeH JIMH3bI; (POKYCHOTO PACCTOSHUS
coOuparonieil JHUH3bI (110 CBOMCTBY pPaBEHCTBAa pa3MepoB IMpeaAMeTa
U u300paxkeHus, Korja NpeAMET pacloyiokKeH B JABOHMHOM (okyce),
MOKA3aTeJsIsl MPEIOMIICHUS CTEKJIa.
HccnenoBanne CBOWCTBA HM300pKEHHS, TOJYYCHHOTO C  ITOMOIIBIO
coOuparoleil JTMH3bl; U3MEHEHUsI (POKYCHOTO PACCTOSIHUSI ABYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTrJia MPeJIOMJIEHUsI CBETOBOTO Jiyya OT yrjla MaJieHus
Ha TPaHMIIE «BO3YX — CTEKJIO»

3.27 | ®usnueckue sBieHus B npupoae: 3arMmenus Comxua u JlyHbl, 1BeTa Ted,
OINITUYECKUE sIBIEHUS B aTMoc(epe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28 | TexHuyeckue YCTpPOWCTBA: OYKH, MEPUCKOIN, (oToamnmapar, ONTUYECKHE
CBETOBO/IbI

4 KBAHTOBbBIE ABJIEHUA

4.1 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peaknuum anbda-
u Oera-pacmazaa

4.2 Omnwitel Pezepdopna mo paccesnuro anbda-yactuil. [lnanerapHas Monaennb
aToma

4.3 | CocraB atromHoOro sigpa. M3otorsr

4.4 | Ilepuon nmonypacnaaa aTOMHBIX €

4.5 | SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MACCOBOI'O YHCEI

4.6 duznueckne SBICHUS B TMPHUPOJE: €CTECTBCHHBIM PaJMOAKTUBHBIA (HOH,
KOCMHUYECKHE Jy4M, PaJUOAKTHUBHOE HU3IyYEHHE MPUPOJHBIX MUHEPAJIOB,
JeICTBHE PaIMOaKTUBHBIX U3TYyUCHHUIM Ha OPraHU3M YellOBEeKa

4.7 TexHnueckne yCTPOMCTBA: CIIEKTPOCKOIl, WHIWBUAYAJIbHBIA O3UMETD,

Kamepa Bunbcona, siiepHast SHepreTuka
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