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®denepanbHas paboyas mporpamma 1o yueoHomy npeamety «Dusukay (0a30BbIi YPOBECHD )
(mpenmetHast o0nacth «EcTecTBeHHO-Hay4yHBIE MPEAMETHI») (/ajiee COOTBETCTBEHHO -
nporpamMma 1o Qusuke, GU3NKa) BKIIOYACT MOSCHUTEIBHYIO 3alHUCKY, COJIEpKaHue 00ydeHMUs,
TUTAaHUPYEMbIe PE3yJIbTaThl OCBOCHHS MPOTpaMMBbI MO (PHU3MKe, TeMaTHUeCKoe IUIAaHHPOBAHUE,
nepeyeHs (KoAuPUKATOpP) paclpeAesiCHHBIX IO KlaccaM MPOBEPSEMbIX TpeOOBaHUU K
pe3yiabTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTelIbHOW MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsl U JIEMEHTOB COJAEpkKaHUs Mo (U3UKe, NnepedyeHb (KOAUPUKATOp) MPOBEPIEMbIX
TpeOOBaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl OCHOBHOTO
oOuiero oOpa3zoBaHus U 3JIEMEHTOB COAEPKAHUSA 1O (PU3UKE.

IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢pu3nKe Ha ypoBHE OCHOBHOT'O OOLIET0 00pa30BaHUSI COCTaBIEHA HA OCHOBE
MOJIOKEHUM u TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTesibHONM Tporpammbl, mpenactaBieHHbIXx B DPI'OC OO0, a Takxke C y4yeToMm
benepanpHOil paboueil mporpaMMbl BOCIMUTAHUS M KOHICMIUU TMPENoJaBaHus ydeOHOTro
npeamera «Dusnkay.

Copepxanue mporpaMMmbl 10 (U3MKE HalpaBiIeHO HAa (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHON TPaAaMOTHOCTH OOYYArOIIMXCS M OpraHu3alfio U3ydeHus (U3MKU Ha JesITeTbHOCTHOU
ocHoBe. B mporpamMme mo ¢u3uMke y4YMTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTOo mpeamera B
peanmmzanuu TpedoBanniit GI'OC OO0 k miIaHUpPyeMbIM JTUYHOCTHBIM M METalpeAMETHBIM
pe3yapTataM OOY4YeHHs, a TaKKe MEKIPEIMETHBIE CBS3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O OO0IIETO 00pa30oBaHUSI.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclHpelesieHHe yueOHOro marepuaia Mo rojam
oOydyeHust (Mo Kiaccam), TpeyiaraeT NPUMEPHYIO TIOCIEIOBATeIbHOCTh HU3YUYCHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUA MPEIMETHOTO COJEpPKAHMSI U Yy4eTe BO3PACTHBIX
0COOCHHOCTEH 00y4JarOIIUXCS.

[Tporpamma no ¢gusuke pa3padboTaHa ¢ HEJIbI0 0Ka3aHUS METOAMYECKOM MOMOIIH YUUTEIIO
B CO3J]aHUM paboueil mporpaMMbl IO y4eOHOMY MPEAMETY.

®dusuka ABISETCA CUCTEMOOOPA3YIOIINUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEMETOB,
MOCKOJIBKY (pr3HuecKre 3aKOHBI JIEKAT B OCHOBE IMPOIECCOB U SBICHUN, N3y4aeMbIX XUMHEH,
Ouosioruel, acTpoHOMUEH U pU3NUecKoi reorpadureii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeAOoCTaBiisieT HauOoliee sSCHbIE 00pasllbl MPUMEHEHUS HAay4HOrO0 MeToJa
MO3HAHMA, TO €CTh CIIOCO0A MOJIYUYEHUS TOCTOBEPHBIX 3HAHUN O MUPE.

OpHa u3 TIaBHBIX 337a4 (U3NIECKOr0 00pa3oBaHMs B CTPYKType o0mero odpa3zoBaHUs
COCTOMT B (OPMUPOBAHHM €CTECTBEHHO-HAYYHOM T'PAMOTHOCTM W HWHTEpeca K Hayke y

00ydJaromuxcs.
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Uzydenne ¢u3uku Ha 0a30BOM ypOBHE NPEANOIAracT OBIAJCHHUE CIEAYIOIIMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO PAaMOTHOCTb:

Hay4YHO OOBSICHSITH SBJICHHUS,

OLIEHUBATh U MOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEI0BAHUS;

MHTEPIPETUPOBATh JaHHBIE U HCIOJB30BaTh HAY4HbIE J0KA3aTeNbCTBA JUISl MOIY4EHUs
BBIBOJIOBY.

Ienu wm3ydeHuss U3MKU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OIPENEICHbI B
KOHIICTIIMY TIpeTnogaBanus yaeoHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3AIHIX
Poccuiickoit ®enepanyu, pealu3yroX OCHOBHbIE 001IE00pa30BaTENbHbIE IPOIPAMMBI.

Lenu nzydenust GU3NKU:

npuoOpETeHNE NHTEPECa U CTPEMIICHHS 00yJaONINXCsA K HAyYHOMY M3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUM O HAayyHOM METOJA€ IO3HaHUS U (OPMHUPOBAHUE
MCCIIEZI0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMupoBaHNE HAyYHOTO MHUPOBO33PEHMS KaK pPe3yjbTaTa M3y4E€HUS OCHOB CTPOCHMS
MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

(dbopmMupoBaHUE MPEACTABICHHUHI O POITU (DU3HUKH IS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TMpPEACTaBICHHMM O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHOM
NeSITEIbHOCTH, CBSA3aHHOM C (PU3MKON, MOATOTOBKAa K JaJbHEHIIEMYy OOYYEHHIO B 3TOM
HampaBJIeHUU.

JlocTmxeHue HSTUX IeJied MporpaMmbl MO (U3MKE Ha YpOBHE OCHOBHOIO OOILEro
o0pa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIOUINX 3a1au:

npUOOpETeHNEe 3HAHUI O TUCKPETHOM CTPOCHWH BEIIECTBA, O MEXAaHMUYECKUX, TEIUIOBBIX,
AIIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

npUOOpEeTeHNEe YMEHUH ONUCKHIBATD U OOBICHITH (PU3HUECKUE SBJICHUS C UCTIOIb30BAHUEM
MOJIyYEHHBIX 3HAHU;

OCBOCHHE METO/IOB pEIICHUS MPOCTEHININX PACYETHHIX 3a1ad C HCIOJIh30BAHUEM
¢u3ndyeckux Mojenel, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 33]a4;

pa3BUTHE YMEHUW HAOIIONATh MPUPOIHBIC SIBJICHUS M BBIMIOJHATH OMBITHI, JIJAOOPATOPHEIE
paloThI M FKCIIEPUMEHTAIBHBIE UCCIEOBAHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX TPHOOPOB;

OCBOCHHE TPHUEMOB paboThl ¢ uHpoOpMaIMe (QHU3NIECKOTO COJEp)KaHUs, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUSAX (PU3MKH, aHAIM3 M KPUTHYECKOE OIICHHBAHHE
UHpOpMaINH;

3HaKOMCTBO €O cepaMu MPOPEeCCHOHATLHOMN NEATEILHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTH)KCHUSAX (PU3NICCKON HAYKH.

O011ee yncno YacoB, pEKOMEHIOBAaHHBIX JJIs1 U3yueHUs PU3UKU Ha 6a30BOM YpOBHE, - 238
4yacoB: B 7 kjacce - 68 yacoB (2 yaca B HejelN0), B 8§ kiacce - 68 yacoB (2 yaca B HeJeni0), B 9
kiacce - 102 gaca (3 yaca B HEJIeNIO).
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[Ipenmaraemslii B mporpamme 1o (U3HMKe MepedeHb J1adopaTOPHBIX pabOT M OIBITOB
SBIISIETCSI PEKOMEHAATEIbHBIM, YUUTEINb JIeJaeT BbIOOp MPH MPOBEACHUHU JIAOOPATOPHBIX paboT
U ONBITOB € Yy4YETOM HWHIUBUAYAIBHBIX OCOOEHHOCTEH  OOydalIIMXcs, CIHCKa

OKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeaiaracMblX B paMKaX OCHOBHOI'O TIOCYAapCTBCHHOI'O
9K3aMCHa I10 (1)1/131/11{6.
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COJEPXAHUE OBYYEHUA

7 KJIACC

Pu3uka 1 ee poJib B NO3HAHMHU OKPY/KAKOIIEro MUPa

®dusuka - Hayka o npupoze. fABineHus npupoasl. U3NUECKUE ABICHUA: MEXAHUYECKUE,
TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeNUUMHBL. M3mepeHue ¢usnueckux BenudyuH. Puznueckue MNpPUOOPBHI.
[TorpemnocTs n3MepeHuii Mex1yHapoaHas CHCTEMa €IUHULL.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKU M3Yy4aroT npupofay. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HAaHMS: HaONIOJCHHE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMKEHHE THIIOTE3,
HKCHEPUMEHT TI0 IPOBEpPKE TIHIOTe3, OOBbsICHEHHE HalbionaemMoro spieHus. OmnucaHue
(bu3HYECKUX SBJICHUI C TOMOIIbIO MOJIEEH.

[lemoncmpayuu

Mexannueckue, TEIIOBbIe, YIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SBJICHUS.

dusnueckue MpuOOpPbHl W Tpoleaypa MPSMBIX HW3MEPEHUN aHaJOTOBBIM M LU(PPOBBHIM
puOOpOM.

Jlabopamophwvie pabomul u onvimoi

OmnpeneneHue EHBI ISICHUS KAl H3MEPUTEIIBHOTO TTproopa.

N3mepenne paccTosiHUM.

W3mepenne o0bemMa KUAKOCTH B TBEPIOTO Tea.

OmnpeneneHre pa3MepoB MaIbIX TEIl.

N3mepenne TtemmepaTtypbl MpPU TOMOIIM KUAKOCTHOTO TEepMOMETpa U JaTyuKa
TEeMITEPaTypBhl.

[IpoBeneHne wWccaeaOBaHUS TIO MPOBEPKE THIOTE3BI: JAJIBHOCTh TIOJIETA IIaphKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM 0OJIbIIE, YeM OOJIbIIIEe BHICOTA MYCKA.

IlepBoHayabHBIE CBEICHUS O CTPOCHUM BelllecTBa

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne yactul BemniecTBa. CBsI3b CKOPOCTH JABWKEHHUS YACTHUI[ C TEMIIEPATYPOM.
bpoynoBckoe nBwxkenue, auddysus. B3zanMopeicTBHe dYacTWIl BEIIECTBA: NPUTSHKEHUE U
OTTaJIKUBaHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEM M  TBEPJbIX
(kpucTtamnueckux) Tesl. B3auMOCBSI3b MEX]y CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSAPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHHUMN
BO/IBL.

[lemoncmpayuu

HaGmtonenue GpoyHOBCKOTO ABUKEHUS.

Hab6monenue nuddysuu.

HabGmionenue sBiieHUN, OOBSCHSIOMIMXCS MNPUTSHKEHUEM WIM OTTAJIKMBAHUEM YAaCTHUIL
BEIIECTBA.
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Jlabopamopnvie pabomvl u onvimul
OrneHka AuamMeTpa aToMa METOJIOM PSIOB (C UCIoJIb30BaHUEM QoTorpaduit).
OnBITH IO HAOIOICHUIO TETNIOBOTO PACHIUPEHHUSI TA30B.
OnbITHI IO 0OHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHUS.

JIBM:KeHMe M B3aUMO/IeliCTBHE TeJl

Mexanuyeckoe nauxeHue. PaBHOMepHOe U HepaBHOMEpHOe JBUKEeHHE. (CKOpPOCTb.
Cpenusist CKOpOCTb NPU HEPABHOMEPHOM JABMXKEHUU. PacueT myTu u BpeMeHU JIBUKECHHUS.

SBneHve wHepnuu. 3aKOH MHepUuU. B3auMoneicTBue Tel Kak NpPUYMHA HW3MEHEHHUS
CKOpPOCTH JBIKEHMsI Teld. Macca kak Mepa wMHEpTHOCTU Tena. [lmotHocTh BemiectBa. CBsi3b
IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojnenctBusi Ten. Cuia ynpyroctu U 3akoH ['yka.
N3MepeHne cuibl ¢ MOMOILIBID JUHAMOMETpa. SIBIeHHE TATOTEHHS W cWia Tshkecth. Cuna
TSOKECTH Ha Apyrux IuiaHetax. Bec tema. HeBecomocTs. CrokeHUE CUII, HANPaBICHHBIX IO
onHOU npsimoil. PaBHoxelicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHHS U TPEHHE MOKOSL.
Tpenue B pupoJe U TEXHUKE.

Ilemoncmpayuu
HaGmronenre MexaHnuecKoro ABUKEHHUS Tena.
N3mepenune CKopocTH NPSIMOJIMHEUHOTO IBUKEHUS.
HaGmroneHue siBeHus MHEPIIUH.
HaGmronenre u3MeHeHusl CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHEHME MacC N0 B3aUMOJIEUCTBUIO TETI.
CrnoxxeHue cuil, HalpaBJICHHBIX MO OJTHON IPSMOM.

Jlabopamopmsie pabomul u onvimoi

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABWKEHUs (IIapukKa B JKUJIKOCTH, MOJEIH
MEKTPUIECKOTO aBTOMOOMJIS U TaK Jlajee).

OnpeneneHue cpenHeld CKOPOCTH CKOJBXEHUS Opycka WM IMaphKa IO HAKJIOHHOMN
IUIOCKOCTH.

OnpeneneHue MIOTHOCTU TBEPIOTO TeA.

OnBITHI, AEMOHCTPHUPYIOUIUE 3aBUCHUMOCTb pacTskeHHs (jpeopMaiuu) TpYyKUHBI OT
MIPUIOKEHHON CHUJIBI.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJBXKEHUS OT Beca Tella U
XapakTepa COMPUKACAIOIIMXCS TOBEPXHOCTEM.

JlaBjieHHe TBepaBbIX TeJl, KUAKOCTEH 1 ra3oB

Hasnenue. CriocoObl yMEHBIIICHHUS M yBETUUEHNUS 1aBleHus. JlaBieHue ra3a. 3aBUCUMOCTD
JaBJeHus ra3a oT o0beMa, Temneparypsl. llepenaya naBneHust TBEpAbIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackand. IIlHeBMaTHUeckre MamMHbL. 3aBUCUMOCTh JABJIECHMS KUJIKOCTH OT
rryounsl.  ['mapocratudeckuit  mapagokc. CooOmatomuecss cocyabl. [ uapaBmudeckue
MEXaHU3MBI.

Atmocepa 3emnu u atmocdepHoe naBineHue. [IpuumHBI CyIIECTBOBAHUS BO3TYLITHOU
obonouku 3emiu. OneiT Toppuuernnn. M3meperne atmochepHoro
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TaBJeHMs. 3aBUCUMOCTh aTMOC(EPHOTO TaBIICHUS OT BBICOTHI HaJT ypoBHEM MOps. [Ipubopsr st
HU3MEpPEeHHS aTMOC(HEPHOTO JaBJICHHUS.

JlelicTBHE )KUJIKOCTH U ra3a HA MOTPYKEHHOE B HUX Tello. BeITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxornnaBanue.

Ilemoncmpayuu

3aBUCHUMOCTD JJABJICHUS r'a3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs ) KUAKOCTHIO U Ta30M.

CooOuiaroniyecs: Cocyabl.

['mapaBnuueckuii mpecc.

[IposiBienue aeicTBus aTMOChHEpHOTO 1aBICHUSI.

3aBHUCHUMOCTD BBITAJIKMBAIOIICH CHUIIBI OT 00beMa MOTPYKEHHOW YacTH Tejla U TJIOTHOCTH
YKUJIKOCTHU.

PaBeHCTBO BBITANIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.

VYcnoBue niuaBaHus TEN: MJIaBaHUE WIH MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOLLIEHUS
IUTOTHOCTEN TeNla M )KUIKOCTH.

Jlabopamopmsie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00beMa MOTPY>KEHHOM B KUIKOCTh YaCTH
Tena.

OrnpenenieHre BHITAIKUBAIOIIECH CHIIBI, IEUCTBYIOIIECH Ha TEJO0, MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, AEHCTBYIONIEH HA TEO B )KUIKOCTH, OT
Macchl Tena.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKMBAIOIIEH CUJIBI, ICCTBYIOIIEH Ha TEJIO0
B KHUJKOCTH, OT 00BEMa MOTPYKEHHOH B )KUIKOCTh YaCTH TeJIa M OT IJIOTHOCTH YKHUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKA M ONPEACICHUE €€
rpy30N0AbEMHOCTH.

PaGora u MOIIHOCTB. JHEPrus

Mexannueckasi pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: phIuar, 6JI0K, HAKJIOHHAsS TUIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHenre mnpaBuiia paBHOBeCUs pbluara K OJOKy. «30J0TO€ MpPaBUIO» MEXaHUKHU.
Kosddunment mnonesnoro nevictBust (manee - KII) mpocteix mexanusmos. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusi. Kunernueckas v noTeHuanbHas sueprus. [IpeBpaiienue oiHoro

BHUJA MeXaHUYeCKOM OHCPIrun B ﬂperﬁ. 3akoH COXpaHCHHA SOHCPIrU B MCXaHUKE.

Ilemoncmpayuu

[IpuMepsl MPOCTHIX MEXaHU3MOB.
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Jlabopamopnwvie pabomul u onvimoi

Omnpenenenrie pabOThl CHJIBI TPEeHHs] TMpPU PABHOMEPHOM JBIIKEHUU Tejla IO
TOPU30HTAJIBHON ITOBEPXHOCTH.

HccnenoBanne ycinoBui paBHOBECHS pblyara.

N3amepenne KIIJ HakIOHHOM MIIOCKOCTH.

N3yueHne 3ak0Ha COXpaHEHUS MEXaHUYECKON DHEPTHH.

8 KJIACC

TennoBble siBJIeHUS

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHHMsI BeulecTBa. Macca
U pa3Mepbl aroMOB U MoJieKyJl. ONbIThl, NOATBEPXKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, JKUAKOTO U ra3000pa3HOro COCTOSIHUM BelecTBa. Kpucrammueckue u
amop¢Hsbie Tena. OObsICHEHNE CBONCTB T'a30B, KUAKOCTEH U TBEP/IBIX TEJl HA OCHOBE MOJIOKCHHM
MOJIEKYJISIPHO-KMHETHYECKONM Teopurd. (CMaduMBaHWE W KallWUIAPHBIE SIBICHUSA. 1eruioBoe
pacuIMpeHue u coxaTue.

Temmneparypa. CBsi3p TeMIEepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHUS YacTHIIL.
Buytpennsiss sHeprus. CnocoObl H3MEHEHHMS BHYTPEHHEH »JHEpPruu: Terionepenaya Hu
coBeplieHre paboThl. Bupl Teruonepenayn: TemIoNpOBOAHOCTb, KOHBEKIINS, U3ITy4YECHHUE.

KonmdectBo TermnoThl. YienpHash TEIJIOEMKOCTh BellecTBa. TermiooOMeH W TeIIoBOe
paBHOBecHue. YpaBHEHUE TemioBoro OanaHca. [lnaBneHue m oTBepAeBaHUE KPHUCTAJUIMUECKHX
BEIIECTB. YenbHas TeruioTa maBieHus. IlapooOpazoBanune u koHaeHcamnwus. Mcmapenwue.
Kunenue. YaenbHas Ttemiora mapooOpa3oBaHMs. 3aBUCHMOCTh TEMIEpPaTypbl KHUIIEHUS OT
aTMOC(EpHOTO JaBICHUS.

BrnaxHocTh Bo3myxa.

OHeprus TOIUIMBA. Y AeJIbHAS TEIUIOTA CTOPAHMSL.

[Mpunmuner padotsl TeruioBbix aurareneit KIIJ[ temmoBoro nBuratens. TeroBbie
JBUTATEI U 3aIIUTa OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHHUs U NPEBPAILECHNS SJHEPTUU B TEIJIOBBIX MPOLECCAX.

[lemoncmpayuu
HaGmtonenne GpoyHOBCKOTO ABUKEHUS.
Hab6monenue nuddyzun.
Habnionenue siBneHuii cMaulBaHus U KaWUISIPHBIX SIBJICHUN.
Habmroenne TenioBoro pacimupeHus Tell.
V3meneHme naBieHus ra3a Npu U3MEHEHNH 00beMa M HarpeBaHUU M OXJIAXKICHUH.
[IpaBuna u3smepeHus TeMIepaTyphl.
Bunbl Tenonepenaym.
OxJax1eHue Mpu COBEPLIEHUH PaOOTHI.
HarpeBanue nipu coBepuieHUH padOThl BHEIIHUMH CUTIAMHU.
CpaBHEHUE TEIIOEMKOCTEN Pa3JINYHbIX BELIECTB.
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Habmronenne kuneHus.
HaGnroieHre nocTosiHCTBa TEMIEPATYPHI MPU MJIABJICHUH.
Moienu TEIUIOBEIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimoi

OnbITHI O OOHAPYKEHUIO IEHCTBUS CUIJT MOJIEKYJIIPHOTO MPUTSKEHUSI.

OnbITHI MO BBIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHON COJIM WIIM caxapa.

OMBITHI 110 HAOIIOJIEHUIO TETJIOBOTO PACHIMPEHUS Fa30B, KUJIKOCTEH U TBEP/IbIX TEIl.

Onpenenenue TaBIeHUs BO31yXa B OaJJIOHE HITPHUIIA.

OMBITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTH JJABJICHUSI BO3/1yXa OT €ro 00beMa U HarpeBaHus
WJTU OXJIAXKACHUSL.

[IpoBepka THUIOTE3bl JIMHEWHOW 3aBUCUMOCTH JIJIMHBI  CTOJOMKA IKHAKOCTA B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHhl.

HabGnronenne u3MeHeHUs: BHYTPEHHEW JHEPrHM Tella B pe3yibTaTe Terionepeayu u
paboThI BHEIITHUX CHJL.

Uccnenoanue sBjieHHs TEIII00OMEHA MTPU CMEITMBAHUH XOJIOIHON U TOpsSYEH BOJIBI.

OmnpeneneHure KOIUYECTBA TEIUIOTHI, MMOJIYYEHHOTO BOJON MpPU TEINIOOOMEHE C HarpeThiM
METAJUTHYECKUM LIUITUH]IPOM.

Ornpenenenne yaeapHON TEIVIOEMKOCTH BELIECTBA.

HccnenoBanue nporiecca UCHapeHusl.

OnpeneneHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Ornpenenenue yaeabHON TEIIOTHI IJIaBICHUS JbJA.

DJIeKTpUYeCKrue U MAarHUTHbIE SIBJICHUS

Onektpusanus Tell. J[Ba posia 3JIeKTpUUECKUX 3apA10B. BaumoneicTBre 3apsKEHHBIX TEI.
3akoH KyioHa (3aBHCUMOCTb CHJIbI B3aUMOJAECHCTBHS 3apsSKEHHBIX TEN OT BEJIMYUHBI 3aps/10B U
PacCTOSIHUS MEXKIY TeTaMH).

Onektpuueckoe nosie. HanpspkeHHOCTH anekTpudeckoro nois. [lpuHiun cynepno3nnnn
AJIEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DNEMEHTApHBIM dJIeKTpuueckuil 3apsa. CTpoeHue
atoma. [IpOBOJHUKYN M IUAIIEKTPUKU. 3AKOH COXPAHEHHUSI DJIEKTPUUECKOTr0 3apsi/ia.

ONEKTPUYECKU TOK. YCIOBUS CYHIECTBOBAaHHUS D3JIEKTPUYECKOro Toka. McrouHukun
MOCTOSIHHOTO TOKa. J[eMCTBUS 3IIEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MArHUTHOE).
DNEKTPUUECKUM TOK B JKUIKOCTSIX U ra3ax.

Onexktpuueckass unenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ColpoTHUBIIEHHE
MIPOBOJIHMKA. YJIEJIbHOE CONPOTUBJIEHUE BemecTBa. 3akoH Owma Ui ydacTka Iemu.
ITocnenoBarenbHOE U NMapauIeIbHOE COSAUHEHNE TPOBOJIHHUKOB.

PaGota 1 MOIIHOCTH 3IEKTPUUECKOT0O TOKA. 3akoH J[xoynsa-JIeHna. DnekTpuyeckue 1enu
Y TIOTPEOUTENH dIIEKTpUUEeCcKoi sHeprun B ObITy. KopoTKoe 3aMbIKaHue.
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IToctossHHBIE MarHuThl. B3anMoAeHCTBHE MOCTOSHHBIX MArHMTOB. MarHuTHOE moOJIE.
MarunuTHoe 1noje 3eMIId U ero 3HaueHue JJIs ku3HU Ha 3emiie. OnbiT Dpcerena. MaruutHoe nosie
AIIEKTPUUECKOTr0 TOKA. [[puMeHeHune 3J1eKTpOMarHuToB B TeXHUKE. JleicTBHE MarHUTHOTO TOJIsS
Ha TMPOBOJAHUK C TOKOM. OJEKTPOABUTATENb IOCTOSIHHOTO ToKa. Mcmonb3oBaHue
ANIEKTPOJBUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apazges. SBneHue dieKTpoMarHUuTHOM  uHAYKUMH. [IpaBuno  Jlenna.
OnektporeHepatop. CnocoObl MOMYYEHHUS DJJIEKTPUUECKON HHEPruH. DIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX HICTOUHHUKAX SHEPTHUU.

[[emoncmpayuu
DJIeKTpHU3aIus Tel.
JIBa pojia 3JeKTPUYECKUX 3aps/I0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJI.
Y CTpPOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DJIEKTPOCTATUYECKAs] MHTYKIIHSI.
3aKOH COXPaHEHUS JIEKTPUUECKHUX 3aPSIOB.
[IpOBOTHUKY U TUDIICKTPUKH.
MoenupoBaHue CUIIOBBIX JTUHUM SJIEKTPUUYECKOTO TOJIS.
M CTOYHHKY MOCTOSIHHOI'O TOKA.
JlercTBUA 3JIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUN TOK B KUJIKOCTH.
I"a30BbIi1 pa3ps.
N3mepeHne cuiibl TOKa aMIIEpMETPOM.
N3mepeHne 31eKTpuueCcKOro Hanpsi>KeHUsl BOJIbTMETPOM.
Peocrar u MarazuH cONpOTUBICHUM.
BzauMmojielicTBE MOCTOSIHHBIX MAarHUTOB.
MopaenupoBaHre HEBO3MOKHOCTH Pa3EeiICHHUs TTOJFOCOB MarHuTa.
MopaenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OmneIT Opcrena.
MaruutHo€e noJie ToKa. DJIEKTPOMArHuT.
JlericTBME MarHUTHOTO TIOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHIYKIIUH.
Oneitel @apages.
3aBHCUMOCTb HaIPaBJICHUSI MHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHUS.
DNEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmvie pabomwl u onvimol
OnbBITHI 110 HAOJIIOCHHIO SJICKTPU3AINY T HHAYKIIUCH U IPU COMPUKOCHOBEHHH.
HccnenoBanue NEHCTBUS SJICKTPUYCSCKOTO TMOJIS Ha MMPOBOAHUKH U JUAJICKTPUKH.
COopka u npoBepka pabOoThI AIEKTPUYCCKOH [IEMU MOCTOSIHHOTO TOKA.
W3MepeHne 1 peryupoBaHue CHIIbI TOKA.
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N3mepenue u peryinrpoBaHue HAIpsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PEZUCTOP, OT COMPOTHBIICHHUS
pPE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IUIOU[aJA1 ONEPEYHOT0 CEYEHUs U MaTepuara.

[IpoBepka mpaBuiia CIOKEHUSI HANPSHKEHUM MPU MOCIEAOBATEIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia Juisi CUIIbI TOKA MPU NapajluieIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenune padoThI 3IEKTPUIECKOr0 TOKA, UAYLIETO YEPE3 PEZUCTOP.

OmnpeneneHne MOLUTHOCTH IEKTPUUECKOT0 TOKA, BBIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JaMIIOUKy, OT HAIpsLDKEHUS Ha
HEW.

Onpenenenue KIIJ| Harpesarensi.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO MOJIsl TOCTOSIHHBIX MATHUTOB NMPHU UX OOBETUHEHUH U Pa3/ICIICHUH.

HccnenoBanue AeiCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKa U HalpaBJICHUs TOKa B KaTYIIKE.

N3yueHue neicTBUSI MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u nzydeHue paboThl JIEKTPOIBUTATEIIA.

N3mepenne KIIJI a5exTpoaBUratesibHOM yCTaHOBKHU.

OnbIThl MO UCCIEAOBAHUIO SBJICHUS JJIEKTPOMATHUTHOW WHIYKLIMH: MCCIIEIOBaHHE
M3MEHEHU 3HAaYeHUS U HAIMlPaBJIEHUS UHIYKIIMOHHOIO TOKA.

9 KJUIACC

Mexanu4deckue siBJCHUS

Mexannyeckoe naBukeHue. MarepuanbHas Touka. Cucrema orcdyeta. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWXKEHUA. PaBHOMepHOe mpsMoiMHENHOEe nABWXKeHue. HepaBHOMepHOe
NpsIMOJIMHENHOE JABM>KeHHE. CpelHss M MIHOBEHHAsl CKOPOCTh Teja IPH HEPaBHOMEPHOM
JBHKCHUH.

Yckopenne. PaBHoyckopeHHOE MpsiMoiinHeliHOe nBrkeHne. CBoOoaHOE nageHue. OmbIThI
lanunes.

PaBHOMepHOE ABMKEHHE TIO OKpYkHOCTU. Ilepuon u yactora oOpamieHus. JluneiHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiit 3akoH Hprotona. Bropou 3akoH Herorona. Tperuit 3akoH Herorona. ITpuHnmn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHMsI CKOJIbKEHUS, CUiia TPEHUs
MIOKOS1, APYTU€E BUJIbI TPEHHUSL.

Cuna TsKECTHM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOPEHHE CBOOOJHOTO MaCHHUS.
JlBrxenne tuianer Bokpyr Connma. IlepBag kocmuueckas ckopocTs. HeBecomocth u
HEPErpy3Ku.

12
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PaBHoBecue MatepuanbHOM TOUukU. AOCOIIOTHO TBEpI0€ Tesno. PaBHOBEcHe TBEPAOTo Tena
C 3aKpEIICHHOW OChIO BpaleHus. MomeHT cuibl. LleHTp TsxecTu.

Nmnynee tena. M3meHenne umnyinbca. Miynbce cuibl. 3aKOH COXpaHEHUsT MMITYJIbCA.
PeakTuBHOEC IBHMKEHUE.

Mexannueckast pabota U MOIIHOCTh. PaboTra cui TsbkecTH, ynpyroctd, TpeHus. Cs3b
sHepruu M pabotel. lloTeHnmanbHas 3HEPrusl Tejla, MOJIHATOTO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToTeHunanpHas 3Heprus cxxaTtoi npykunbl. Kunetndeckas sueprus. TeopemMa 0 KHHETUUECKOM

SHEPTrUu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

[lemoncmpayuu

Habmronenre MexaHn4ecKoro JBMXKEHUS Tella OTHOCUTENBHO Pa3HbIX TEJl OTCYETA.

CpaBHeHue nmyTel 1 TPaeKTOPUN ABMXKEHMSI OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.

N3mepenne CKOpOoCTH M YCKOPEHHUSI IPSIMOJIMHEMHOTO IBUKCHUS.

HccnenoBanne Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue aBm>xeHus Tena o OKPY>KHOCTH.

HabGmronenne MmexaHn4yeckux sIBIICHUH, TPOUCXOAIIUX B cCUCTEME OTcUeTa « Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTENBHO KaOuHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHMsI TeJla OT MAcChl Tejla U JEHCTBYIOLIEH Ha HETO CHJIBL.

Habnronenue paBeHCcTBa CUIT ITPU B3aMMOICHCTBUU TEII.

N3meHeHne Beca Tenna Npyu yCKOPEHHOM JIBUKEHUU.

[lepenavya numnynbca npyu B3aMMOJICHCTBUU TE.

[IpeoGpazoBaHus JHEPTUH MPU B3AUMOJICHCTBUU TEIl.

CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aNMOJICHCTBUH.

CoxpaHeHue uMIyJibca Ipu adCOIOTHO YIIPYTroM B3aUMOIECHCTBHUM.

Habmionenne peakTUBHOTO IBHYKEHHUSL.

CoxpaHeHne MeXaHN4eCKOH 3HEepPruu Mpu CBOOOTHOM MaJCHUU.

CoxpaHeHne MEXaHUYECKOW SHEPIUH MPH IBMXKEHUU Tela MO AEHCTBUEM NPYKUHBI.

Jlabopamophvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jijisl pa3roHa U JAJIbHEHINEr0 paBHOMEPHOTO JIBHYKCHUS IIapUKa
WM TETICKKH.

OmnpeneneHre cpeaHE CKOPOCTH CKONBKECHHsS Opycka WU ABWKCHHS IIApHKa TI0
HAKJIOHHOW TUIOCKOCTH.

OnpenencHUue YCKOPEHHS Tella TpPH PaBHOYCKOPCHHOM JBMIKCHUU TI0 HAKIOHHOU
MIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH TMYTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM JIBIDKEHUHU 0e3

HA4YaJIbHOW CKOPOCTH.

13
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[IpoBepka THIIOTE3BI: €CIU MIPU PABHOYCKOPEHHOM JIBIDKEHHUU 0€3 HAa4allbHOM CKOPOCTH
MyTH OTHOCATCS KakK psAJl HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME MPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTU CUJTBI TPEHUSI CKOIBKEHUS OT CHJIBI HOPMAJIHLHOTO JIaBJICHUSI.

Onpenenenue kodpPuieHTa TPEHUS CKOJIbKEHUS.

OmnpeneneHne >KeCTKOCTH PYKUHBIL.

Ompenenennie pabOThl CUJIBI TPEHUST NPU PABHOMEPHOM JBUKEHUU Tejla IO
TOPU30HTAIBHON TTOBEPXHOCTH.

Onpenenenre pabOThl CHIBI YOPYrOCTH MpH MOABEME TIpy3a C HCIOIb30BAaHUEM
HETOBMYKHOTO U MOJABUKHOTO OJI0KOB.

N3ydeHue 3ak0Ha COXpaHEHUS SHEPTUH.

Mexanu4veckne K0JIeOaHUSI U BOJHBI

Konebarenbnoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWI: MEPHOJ, 4acToTa,
aMIuTysna. MareMaTudeckud M TNPYKUHHBIM MasTHUKM. [IpeBpaimieHue >SHepruum npu
KoJe0aTeIbHOM JIBUKEHUU.

3aryxaronue KosieOanus. BoinyxneHHbie konebanus. Pezonanc. MexaHnuyeckre BOJHBI.
CaolicTBa MeXaHMYECKUX BOJH. [IpogonbHbIE M oNepeyHbIe BOJIHBL. [[TMHA BOJHBI U CKOPOCTh
ee pacupocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPJIOM TeJE, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa 1 BhicOoTa TOHA. OTpakeHue 3Byka. IH(Gpa3ByK U yIbTpa3BYK.

[lemoncmpayuu
Hab6nronenne konebanuii TeJ moj| 1eCTBUEM CUITBI TSHXKECTH M CUITBI YIIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGmroieHre BRIHYXICHHBIX KoJIeOaHUN U PE30HAaHCA.
PacnpocTpanenue npoaoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIENN).
HaGmtoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.

Jlabopamophvie pabomul u onvimol

OmnpeneneHue 4acTOTHl M MEproIa KOJeOaHWii MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHne 4acTOThl U MEpro/Ia KOJIEOaHUd MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHO/Ia KOJICOAHUH TTOJIBEIICHHOTO K HUTH TPy3a OT JUTMHBI
HUTH.

HccnenoBanue 3aBUCHMMOCTH TIEpHO/ia KOJIeOaHMI PYKMHHOT'O MasiTHUKA OT MacChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOa KOJCOAHHH Ipy3a, NMOJIBEIICHHOTO K HUTH, OT MacChl
rpy3a.

OnBITHI, JECMOHCTPUPYIOIINE 3aBUCUMOCTH ITEPH0,1a KOJICOaHUH MPYKUHHOTO MasTHUKA OT
MAacCChI TPy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus: CBOOOIHOTO MaICHHUS.

14
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DJIEKTPOMATrHUTHOE MOJI€ M 3JIEKTPOMATHAUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1IKkasna anekxTpoMarHuTHhIX BOJIH. Vcionb30BaHue AIEKTPOMATrHUTHBIX BOJIH [l COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOWCTBA CBETA.

[lemoncmpayuu
CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
BoisiHOBBIE CBONICTBA CBETA.

Jlabopamopnvie pabomul u onvimoi
N3ydyeHune cBOWCTB 371€KTPOMAarHUTHBIX BOJIH C IIOMOIIbI0 MOOUIIBHOTO TenedoHa.

CBeToBbIE SIBJICHUS

JlyueBass monenb cera. Mctounuku cBera. [IpsMonuHeiliHOe pacmpocTpaHeHHE CBETa.
3atmenus Connua u Jlynsl. Otpaxenue ceta. [lnockoe 3epkasno. 3aKOH OTpaKeHHs CBETA.

[Ipenomnenne cBeta. 3aKoH npenomiieHus: cBeta. [[olHOe BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUYECKUX CBETOBOAX.

JIunza. Xox nyweil B naumn3e. Onruyeckas cucrema ¢oToamnmnapara, MUKpPOCKONa U
teneckomna. ['11a3 kak onTuyeckas cucrema. bim3opykocTh U JallbHO30PKOCTb.

Paznoxxenne 6enoro ceeta B criekTp. OnbiTel HptoToHa. CrioskeHHne CIEKTPAIbHBIX 1IBETOB.
Hucnepcus cBera.

[lemoncmpayuu
[IpssMonMHENHOE pacIpOCTpaHEHUE CBETA.
OTtpaxeHue cBera.
[TomyueHne n300paxeHii B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajiax.
[Ipenomiienne cBera.
OnTruyeckuii CBETOBOJ.
Xon nyueit B coOuparonieit TuH3e.
Xop JIydeil B pacCEeMBAIOLIEH JIMH3E.
[Tony4yenne n300paskeHUid ¢ TOMOIIBIO JIHH3.
[Tpunnun neiictBus poroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
Mogenn riasa.
Paznosxenue 6eoro cBera B CIEKTP.
[Tomyuenne 6eoTo CBETA MPH CIOKEHUU CBETAa PA3HBIX IIBETOB.

JlabopamopHvle pabomwl U onvimul
NccnenoBanue 3aBUCUMOCTH yTila OTPaKeHUsI CBETOBOT'O JIy4a OT yrJja MaJIeHusl.
N3ydyenune xapakTepucTHK N300pakeHHs MpeaMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHUSI CBETOBOTO Jiyda OT yIJla MajeHUs Ha
IPaHULIE «BO3AYX-CTEKIIO».
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[Tory4uenne n300paskeHHIA ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHHS U ONTHYSCKON CHUIIBI COOMPATOIICH JIMH3BI.

OTMBITHI 110 PA3JIOKEHHUIO OSIIOTO CBETA B CIIEKTP.

OMBITHI 10 BOCTIPUATHIO [IBETA MTPESIMETOB MPU UX HAOJIOICHUH Yepe3 [IBETOBBIC (DUIIBTPHI.

KBaHnTOBBIC SIBJICHUS

OmneiTel Pesepdopaa u mnanerapHas mozaens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIeHUE cBeTa aToMOM. KBaHThI. JInHeWUaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, O6era- u ramma-uznydenus. CTpoeHHE aTOMHOTO Spa.
Hyknonnass mopens aromHoro sapa. M3ortomsl. PammoaktuBHbie mnpeBpamenus. [lepuon
IIOJIypacraja aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOT0 U MaCCOBOTO YHCEI. DHEPTHUs CBS3U
aTOMHBIX siiep. CBsI3b Macchl U 3Hepruu. Peakuyu cunTtesa u aeneHus saep. IcTouHuKY SHEPTUH
CoJHIa u 3Be31.

SnepHas sHepreTuka. J[elcTBUSA paAMOaKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHU3MBI.

[lemoncmpayuu
CrieKTpbl U3IYy4EHHS U MOTJIOMICHHUS.
CrieKTphl pa3In4HbIX [a30B.
Crextp BomopoJa.
HabGmonenue tpexoB B kamepe BuibcoHa.
PaGota cueTurka HOHU3UPYIOMIMX U3TYYEHUH.
Peructpanus n3iny4eHust IpUpOJHBIX MUHEPAJIOB U MIPOJTYKTOB.

Jlabopamophwvie pabomul u onvimoi

HabroieHre CIUIONTHBIX U JIMHEWYAThIX CIICKTPOB U3ITYYCHUSI.

HccnenoBanne TPEeKOB: HM3MEPEHHWE OHHEPTUU YACTHUIBI IO TOPMO3HOMY ITyTH (10
dotorpadusim).

N3mepenue pagqnoakTiBHOTO (hoHA.

IoBTOpHTENBbHO-0000 AN MOTYJIb

[ToBTOpUTENBHO-0000IIAOIINKA  MOAYJAb MpEeAHAa3HA4YeH JUIsl CUCTeMaTH3aluud U
0000I1IeHNS MPEAMETHOTO COJIEPKAHUS U ONBITA IEATEIIbHOCTH, TPHOOPETEHHOTO MPU U3YYECHUN
BCEro Kypca (pU3MKH, a TaKXKe AJIs MOATOTOBKUA K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY IO
¢buznke a5 00ydarImuxcs, BBIOPaBIIMX ATOT yUeOHBIN MpeIMET.

[Ipu n3y4eHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI €S TEIbHOCTH,
Ha OCHOBE KOTOpPbIX OOECHe4YMBaeTCsl JOCTHKEHUE TMPEAMETHBIX W METanpeaMETHBIX
IUTAHUPYEMBIX PE3yJIbTaTOB O0y4YeHHs, (OPMHUPYETCS €CTeCTBEHHO-HAay4yHasi TI'PaMOTHOCTD:
OCBOEHHE HAy4HbIX METOJOB HCCIIECIOBAaHUS SBJICHUN MPUPOJABl M TEXHUKH, OBJIAJCHHE

YMCHUSAMHA OOBSICHSITH (1)I/ISI/I‘1€CKI/I€ SIBJICHHS,
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NPUMEHSISI TIOJIYYCHHBIE 3HAHWS, pemaTh 3aJadd, B TOM YHCIE KA4eCTBCHHBIE U
AKCIIEPUMEHTATbHBIEC.

[TpuHIMTIHAIEHO JAEATEIBHOCTHBIN XapaKTep HaHHOTO MOIYJIS PEaTu3yeTcs 3a CUeT TOTo,
9TO 00yJarOIIMECs BBHITTOHSIOT 3aJaHMsI, B KOTOPBIX UM IMPEIaracTcs:

Ha OCHOBE IMOJTyYEHHBIX 3HAHHWI PACIIO3HABATH M HAYYHO OOBSCHATH (YU3MUYCCKHUEC SIBICHUS
B OKPY’KaIOIIeH MPUPO/IC U TIOBCESAHEBHON JKU3HH;

WCIIOJIb30BaTh HAYYHBIC METOIBI UCCIICIOBAHUS (PU3NUCCKUX SBJICHUH, B TOM YUCIE IS
MPOBEPKH TUIOTE3 U MOTYICHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HAH00JIee BAXKHBIX JTOCTHKCHUI COBPEMEHHBIX TEXHOJIOTHIA,
HAIIPUMeEp, MPAKTHYECKOTO UCTIOJIb30BAHMSI PA3IMIHBIX HCTOYHHKOB SHEPTHH HA OCHOBE 3aKOHA
NpeBpaIleHUs] K COXPAaHCHHS BCEX MU3BECTHBIX BUIOB YHEPTHH.

Kaxmas w3 TeM [gaHHOTO MOAYNS BKIIOYAE€T OSKCIEPHUMEHTAJIbHOE WCCIIECIOBAHHE
o0oOmarorero xapakrepa. MolyJb 3aBepIraeTcs MpOBEICHHEM TUarHOCTUYCCKON U OTICHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIeT0 00pa3oBaHUsI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne Qu3MKM Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHWs HaIlpaBiI€HO Ha
JOCTI)KEHUE IMYHOCTHBIX, METANIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTte u3ydeHuss (pU3MKM Ha YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs Y
oOyuatorerocst 0yayT copMHUpPOBaHbI CIAEAYIOMINE JIMYHOCTHBIE PE3yJbTAThl B YACTH:

1) maTpHOTHYECKOro BOCIHTAHMA:

MPOSIBIIEHNUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hr3ruecKon
HayKU;

LIEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) TPaKIAHCKOTO M TyXOBHO-HPABCTBEHHOTO BOCIIMTAHMSA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIECHUHN OOLIECTBEHHO-3HAYMMBIX U dTHYECKUX
mpo0JieM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUN (PU3UKH;

OCO3HAHME BaXKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B JESTEIHHOCTH YUYEHOTO;

3) 3CTeTHYeCKOro BOCTIMTAHMS:
BOCIPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HAayKU: €€ TapMOHUYHOI'O MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) UMEeHHOCTH HAYYHOTO MO3HAHUSI:

OCO3HAHWE IEHHOCTU (PU3MUECKOM HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUN, BAXKHEUIIIEW COCTABIIAIOLIEH KYJIbTYPBI;

pa3BUTHE HAYYHOH JII0O03HATEILHOCTH, MHTEPECa K UCCIIE0BATEIBCKOM eI TebHOCTH,

5) ¢dopMupoBaHHs KYJbTYPbI 3I0POBbSI H YMOIMOHAILHOTO 0JIArONOJYYHs:

OCO3HAHME IIEHHOCTH 0e30macHoro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BAXKHOCTH MPaBUJI O€30MaCHOTO MOBEICHUS Ha TPAHCTIOPTE, HA IOPOTaXx, C AJEKTPUUECKUM
Y TETUIOBBIM 00OPYI0BAHHUEM B JJOMAIIIHUX YCJIOBHSIX;

c(hopMUPOBAHHOCTH HaBbIKa pedieKCUM, MMPU3HAHNWE CBOETO MpaBa HAa OMIMOKY U TaKOTO
e MpaBa y Ipyroro 4eaoBeKa;

6) TpPyI0BOro BOCIIMTAHMS:

aKTUBHOE y4yacTHe B PEIICHUM MPaKTUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTesbHOMN
OpraHM3alMy, HACEJIEHHOIO0 IIyHKTa, POJHOTO Kpas) TEXHOJOTMYECKOM U COLUAIbHON
HaIpPaBJICHHOCTH, TPEOYIOLINX B TOM YHCIe U (PU3HMUECKUX 3HAHUK;

MHTEpEC K MPAKTUIECKOMY N3YUYEHHUIO PO eccuil, CBA3aHHBIX C PU3UKOIA;
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7) DKOJIOTHYECKOr0 BOCIIUTAHHSI:

OpUEHTAIMsl Ha MNPUMEHEHHE (PU3NYECKUX 3HAHUW JUId pelIeHHs 3ajgad B 00JacTu
OKpYXKaromieil cpe/pl, MIIAHUPOBAHUS TMOCTYIKOB U OIICHKU WX BO3MOXKHBIX MOCIEACTBUM s
OKpYKaroIIeH CPEbI;

OCO3HAHHE TI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM U yTel UX petieHus;

8) amanTanuu K M3MEHSIOIMMCS YCJIOBHSIM COLHAIbHON W MPUPOIHOMH cpeabl:
NOTPEOHOCTh BO B3aUMOJICHCTBUU TIPU BBINOJHEHUHM HWCCICIOBAHUM W MPOECKTOB
(hu3uYeCcKO HAMPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHUX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IS TEIbHOCTh;
NOTpeOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHWW, B TOM 4YHUCIE (OPMYJIHMPOBATh HJEH,
TIOHSATHS, TUTIOTE3bI 0 PU3MUECKUX O0BEKTAX U SBJICHHSIX;
OCO3HaHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001aCTH (QUBUKH;
IJJaHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETCHUN HOBBIX (PU3NUECKUX 3HAHUIA;
CTpPEMJICHUE aHATM3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOIBI, 00IIIeCTBa M SKOHOMHKH,
B TOM YHCJI€ C UCTIOJB30BaHUEM (DU3NUECKUX 3HAHUN;
OIICHKAa CBOMX JCUCTBUU C YYETOM BIMSHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX
ri100aabHBIX ITOCIEICTBHI.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynpraTte wu3ydyeHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsA Y
oOyuaromerocst OyayT chOpMHpPOBAaHBI METANpPEIMETHBIE PE3YNbTAThl, BKIIOYAIOIINE
MMO3HABATEIbHBIC YHUBEPCAIBbHBIC ydeOHBIC ICHCTBUS, KOMMYHHKATUBHBIC YHUBEpCATbHBIC
yueOHbIC IEHCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YI€OHBIC IEHCTBUS.

Ilo3HaBaTeIbHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUS
ba3oBrble jornyeckue AedCTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIE PU3HAKUA OOBEKTOB (SIBJICHUN);

yCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS AJisi 0000IICHNUS U
CpaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (akTaX, NAaHHBIX U
HAOIIOJICHHUSIX, OTHOCSATINXCS K (PU3NYCCKUM SIBIICHUSIM;

BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M NPU HW3YYEHUH (UINYECKUX SBICHUNA U
MPOIIECCOB, TPOBOJUTH BBIBOJBI C HCIOJB30BAHMEM JCIYKTUBHBIX H WHIYKTUBHBIX
YMO3aKITFOUCHHIA, BBIIBUTATh TUITIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEIHUNH;

CaMOCTOSATEIBHO BBIOMPATh CIOCOO pelieHus yueOHON (pu3nueckoil 3amaun (cpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHUs, BRIOOp Hanboiee MOIXOASIIETO C YYETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieoBaTe/ibCKAe NeiCTBUA:
MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT MTO3HAHUS;

19



®enepanphas padbouas nporpamma | Gusuka. 7-9 kiaccel (6a30BbIi YpOBEHb)

MPOBOAUTH [0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIMBIT, HECIOXKHBIA (PU3NUYECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEN0BAHNE (PU3UUECKOTO SBJICHNUS;

OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIUIO, MOJYYCHHYIO B XOJI€
WCCIIEIOBAHUS UK DKCTIEPUMEHTA;

CaMOCTOSITEIHLHO (POPMYIHPOBATH 00OOIIEHUSI U BBIBOJBI MO PE3yJbTaTaM MPOBEIECHHOTO
HaOJII0/IEHNs, OTIbITA, UCCIICIOBAHMS,

IPOrHO3MPOBAaTh BO3MOXKHOE JajbHEMIIEEe pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAKKE
BBIJIBUTATh MPEAIOJIONKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ undopmanueii:

MPUMEHATHh PaA3JIMYHbIE METOJbl, MHCTPYMEHTHI W 3alpOoChl MpPHU TOUCKE U OTOOpe
WH(OPMAIIMK WU TAaHHBIX C YUETOM MPEUI0KEHHON yueOHOM Pu3nyecKoil 3a1auu;

aHAJM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHOOPMAIUIO Pa3TUYHBIX
BUJIOB ¥ JOPM TIPEICTABICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTHMAJbHYIO (opMy TpelncTaBieHuss WHGOpPMALUU U
WJUTIOCTPUPOBATH PEIIaeMbI€ 3a]]a4l HECIOKHBIMH CXeMaMu, TuarpaMmmMaMu, UHOU rpadukoi u
WX KOMOWHAIUSMHU.

KomMMmyHuKaTUBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiCTBUSA
Oouenue:

B X0J1€ 00CYKJIeHHs] y4eOHOTO MaTepuaia, pe3yJabTaToB Ja00OpaTOPHBIX PabOT U MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl M BBICKA3bIBATh WICH, HAICJICHHBIE HA
peleHue 3a1a4n 1 NoAepKanne OJ1arokenaTeIbHOCTH OOIICHNS;

COTOCTABJIATh CBOM CYXACHHS C CYXACHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTA,
oOHapy>KUBATh Pa3INUMEC U CXOACTBO MO3UIIUN;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUChMEHHBIX TEKCTaX;

yOJTMYHO MPEICTABIIATH PE3YIIbTaThl BHITTOJIHEHHOTO (DU3UYECKOTO OMBITA (IKCIICPUMEHTA,
WCCTIEIOBaHUS, IPOCKTA).

CoBMecTHas 1eATEJIbHOCTD (COTPYIHUYECTBO):

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M MHAMBUAYyaIbHOU pabOThI MpHU
pelIeHur KOHKPETHOM (PU3HUECKON MPOOIEeMBI;

MPUHUMATh [€JIM COBMECTHOM JEeATEIbHOCTH, OpPraHU30BBIBATH JIEUCTBUS 1O €€
JOCTHKEHUIO: PacTIpeIeisITh PO, OOCYKIATh MPOIECCHl U PE3yJIbTaThl COBMECTHOW PabOTHI,
00001IaTh MHEHHST HECKOJIBKHX YEJIOBEK;

BBHITIONTHSATH CBOKO YacTh pPalOTHI, JIOCTHTas KAadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHUCTBUSI C IPYTUMH UJICHAMH KOMaH/IbI;

OIICHUBATh KauyeCTBO CBOETO BKJIa/ia B OOIIUM MPOIYKT MO KPUTEPHUAM, CAMOCTOSTEIBHO
chopMyIHPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

20



denepanbHas padbouas mporpamma | dusnka. 7-9 kimaccel (0a30BBIN YPOBEHBD)

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranuszanmsi:

BBISIBJIATH NMPOOJIEMBbI B KU3HEHHBIX U YYEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl PEeIIeHUs
(u3NYECKUX 3HAHUM;

OPUEHTUPOBATbCA B PAa3jIMYHbIX [OAXO0JaX MPUHATUA pEIIeHUH (MHIWBHUIYaIbHOE,
NPUHATUE PEIICHUs B TPpyIIe, IPUHATHE PELIEHUH rpynmnoi);

CaMOCTOSITENIBHO COCTaBJIATH AITOPUTM pEIIeHUsA (U3UYECKOW 3aJadd WM IUIaHa
UCCIIEZIOBAHUSI C Y4YETOM HMEIOLIUXCA PEecypcoB M  COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHpOBATh IIpe/ijaracMble BapuaHThl PELLICHHI;

MIPOBOJUTH BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYAllMH U MpeAJiarath IjaH ee U3MEHEHUS;

OOBSACHATh NPUYUHBI JOCTUKEHUS (HEIOCTHXKEHUSI) PE3yJbTaTOB JIEATEIbHOCTHU, /1aBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (U3HUECKOIO
UCCIICZIOBAaHUSI MM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, U3MEHHUBIIUXCS CUTYyalUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa LIEJU U YCIOBHSIM.

IOMOIMOHAJLHBIA MHTEJJIEKT:
CTaBUTH ce0s1 Ha MECTO JAPYTOro YeJIOBEKa B XOJ€ CIIOpa UK TUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro.

IIpunsTHE Ceds U APYrUX:
MPU3HABATh CBOE MIPaBO Ha OLIMOKY MPH pelieHnH GU3NIECKUX 331249 WIH B YTBEPIKICHUAX
Ha HAy4YHbIEC TEMbI M TAKOE K€ MPaBO JAPYroro.

INNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynabTaThl OCBOCHHUS MPOrpaMMbl MO (U3MKE K KOHILy OOyueHus B 7
KJacce:

[IpenmeTHbIe pe3ynbTaThl Ha 0A30BOM ypOBHE JOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y
o0y4arImxcs yMEHH:

WCIIOJIb30BaTh MOHATHS: (PU3NICCKUE U XUMUUCCKUE SBJICHUS, HAOIIOACHHE, YIKCIICPUMEHT,
MOJIeb, TUIOTE3a, CIUHULIBI (DU3UYECKUX BEJIMYWH, aTOM, MOJIEKYJA, arperaTHbIe COCTOSHUS
BelllecTBa (TBEpAOE, JKHUJKOE, Ta3000pa3HOE), MEXaHW4YeCKoe JBUXKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, TPSMOJIMHEHHOE), TPACKTOpHUs, paBHOJCHCTBYIOMmas Cwi, naedopmanus
(ympyrasi, ImiacTU4eckas), HeBECOMOCTh, COOOIIAIONTUECS COCY/IbL;

pa3znuuath sBieHUs (AudQy3us, TEIUIOBOE NBIKEHHE YACTHI[ BEIIECTBA, PABHOMEPHOE
JBIKEHUE, HEPABHOMEPHOE JIBIDKEHUE, WHEPIIHSI, B3aUMOJICUCTBHE Tell, PABHOBECHE TBEPJIBIX
TN ¢ 3aKPEIJICHHOW OChIO BpAIllEHUs, Tiepeiada JaBJICHUS TBEPIbIMHU TEJIaMH, KUIKOCTSIMU U
razamu, aTMoc()epHOe IaBJICHHE, TNIABaHUE TET,
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MIPEBPALLEHUS MEXaHUYECKOW SHEPIUH) MO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3HUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM
yuciie (U3NYECKHE SBJICHUS B MPUPOE: MPUMEPHI ABMKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOM W HEXHUBOM MpHpOJE, NEHUCTBUE CWIbI TPEHHs B TPUPOJIE U TEXHUKE, BIIHSHHE
aTMoc(epHOTo JaBJICHUS HA KUBOM OpraHu3M, MJIaBaHHE PBIO, pblYarud B TeJe 4YeloBeKa, Mpu
TOM MEPEBOAUTH NPAKTUYECKYIO 3aJady B y4yeOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA TeNl U (PU3MUECKUE SIBICHUS, UCIOJIb3Yyd (PU3NYECKUE
BEJMYMHBI (Macca, 00beM, TUIOTHOCTh BELIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CWJIa YIIPYTrOCTH, CHJIA TSDKECTH, BEC TeJa, CUla TPEHUS, JaBjieHue (TBEPIOTo Tema, KUIAKOCTH,
ra3a), BHITAJKMBAIOIIAsl CUJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIBI,
KOA((DUIIMEHT MOJEe3HOTO JACHCTBUS MEXaHM3MOB, KMHETHUECKasl U MOTEHIIMAIbHAS dHEPrus),
MpU OINUCAHWUU TPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICT HUCIOJIb3YEMbIX BEIIUYUH, HUX
0003HaYEeHHs U €IMHULIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOLINE AAHHYIO
(bu3HUECKyI0 BEIHMYUHY C IPYTUMU BEJIMYMHAMH, CTPOUTH TPadUKH U3YUCHHBIX 3aBUCHMOCTEN
(bUBUYECKUX BETUYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKHE SIBJICHHS M MPOLECCHI, UCIIONb3Ysl MpaBHiia
CJIOKEHHS CHJI (B0 OJTHOM MIpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, mpaBuio
paBHOBecHs pbryara (0J0Ka), «30JI0TO€ IPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPruH, NpU OTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3alUCBIBATh €ro
MaTEMaTU4YECKOE BBIPAKEHHUE;

O00BACHATH (PU3NYECKUE SBJICHUS, MPOILIECCH U CBOMCTBA TEN, B TOM UMCJE U B KOHTEKCTE
CUTyallUii MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH IPUUUHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OO0BsICHEHUE U3 1-2 JIOrMUECKHUX IIAroB C MCMOJb30BaHUEM |-2 M3y4YEeHHBIX CBOMCTBA
(bu3uYecKUX SBICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelaTh pacyeTHbIE 3a1a4u B 1-2 neicTBUSA, UCTIONIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
¢u3nueckue BETMYMHBI: HA OCHOBE aHalM3a YCJIOBMS 33/Jaud 3allMChIBaTh KPaTKOE YCJIOBHE,
MOJICTABIIATh (PU3NYECKHUE BEIUUUHBI B (POPMYJIbI M IPOBOJUTH pACUEThl, HAXOIUTH CIIPABOYHBIE
JaHHbIe, HEOOXOIMMble JMJIsi pelIeHUs 3aJay, OIIEHHWBATh PEANTUCTUYHOCTh IOJYyYCHHON
(hU3UYECKON BETUYUHBI;

pacno3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PEIIUThH PU MOMOIIX (PU3HMYECKUX METOIOB, B
ONMCAHUU HCCJIEN0BAHUS BBIICIATH MPOBEPSIEMOE MPEANONOKEHUE (TUIIOTE3Y), PA3NUYATh U
MHTEPIPETUPOBATH TMOJTYYCHHBIH pPE3yJbTaT, HAXOAUTh OMIMOKH B XOJ€ OINbITA, MPOBOAUTH
BBIBOJIBI 110 €r0 PE3yJIbTaTaM;

MPOBOAUTH OMBITHI [0 HAOIIOICHUIO PU3NYECKUX SIBJICHUM MM (PU3NUECKUX CBOWCTB TEI:
dbopMynupoBaTh MPOBEpSiEMbIE MPEANOIOKEHUS, COOUPATh YCTAHOBKY W3 MPEII0KEHHOTO
000pyI0BaHMS, 3aMTUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOIBI;
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BBINIOJIHATh NPSAMbIE U3MEPEHHS] PACCTOSIHMSI, BPEMEHHM, MAacChl Tejla, 00beMa, CHIbI U
TEMIIEPATYPBI C UCIIOJIH30BAHUEM aHAIOTOBBIX M IIUPPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3AHUS
nprOOPOB € yYETOM 3aJaHHOM a0COIIOTHON MOTPEUTHOCTH U3MEPEHU;

MPOBOJINTH HCCIIECOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKOM BEIUYUHBI OT JIPYTrOM C
UCMOJIb30BAHUEM TNIPSIMBIX U3MEPEHUH (3aBUCHUMOCTHU ITYTH PaBHOMEPHO JBMKYIIETOCs Teja OT
BPEMEHHU [JBW)KEHUS Tea, CUJIbl TPEHMs CKOJBXKEHHs OT Beca Tejla, KadecTBa 00paboTKU
NOBEPXHOCTEW TE€J U HE3aBUCUMOCTU CHJIBI TPEHHUS OT ILJIOMIAU CONPUKOCHOBEHHMSI TEJl, CHJIIBI
YIPYrocTU OT YAJUHEHMS MPYXKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00beMa MOrpyKEHHOM 4acTH
Tela W OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM IJIaBaHUS TEJ, YCIOBHI paBHOBECHS phluara U OJIOKOB,
y4acTBOBATh B IJIAHMPOBAHWU Y4EOHOI'O HCCIIEJOBaHUS, COOMpPATh YCTAHOBKY U BBINOJIHSATH
U3MEpEeHus, Cclenys MpeaJoKeHHOMY IUIaHy, (UKCUpPOBaTh pPE3yJbTaThl MOJIYyYEHHOM
3aBUCUMOCTU (PU3MUECKUX BEIMYUH B BHUJE NMPEIJIOKEHHBIX TaOIMI M IpaduKOB, IPOBOIUTH
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIMYHH (INIOTHOCTh BEIIECTBA KUIKOCTH
U TBEPIOTO TeENa, CWJIA TPEHUS CKOJBXEHMS, NABICHUE BO3AYyXa, BBITAJIKMBAIOIAA CHIIA,
JEHCTBYIONIAs HA MOTPY>KEHHOE B KUIAKOCTH TEJI0, KO3PPUIUEHT MOJIIE3HOTO JEHCTBUS MPOCTHIX
MEXAaHHU3MOB), cleAysd MNPeUIOKEHHOW MHCTPYKIUHU: MPHU BBIMOIHEHUH H3MEpPEHHUIl coOuparthb
9KCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYMCIIATH 3HAYEHNE UCKOMOW BEJINUUHBL,

coOnofaTh MpaBUjia TEXHUKM O€30MacHOCTH Tpu padore ¢ 1a00OpaToOpHBIM
000pyI0BaHHEM;

MMETb MPEACTABICHHE O IPUHIIUIIAX ISHCTBUS IPUOOPOB U TEXHUUECKHX YCTPOUCTB: BECHI,
TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblyar, MNOABUKHBIN U
HETO/BIKHBIHN OJIOK, HAKIIOHHAS! TIJIOCKOCTh;

XapaKTepu30BaTh IPUHIIMIIBI IEUCTBUSA U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB €
UCIIOJIb30BAHUEM UX OINHCaHUA (B TOM YMCIIE: MOIUIMIHUKH, YCTPOMCTBO BOJIONPOBOAA,
TUIPAaBIMYECKUI TPEcC, MAaHOMETpP, BBICOTOMEp, MOPILIHEBON HACOC, apeOMETp), HCIOJIb3Ys
3HaHMSI O CBOMCTBaX (U3WYECKUX SBJICHUM U HEoOXoAMMble (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOAMTHL TpUMEPHl (HAXOAUTh MH(QOPMALMIO O TMpUMepax) MNPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM JKU3HM JUIsl oOecrieueHus: 0e30MacHOCTH
npu obOpamieHuu ¢ mpuOopaMH M TEXHUYECKHMMH YCTPONCTBaMM, COXPAHEHHUS 3J0POBbS U
COOITIOIEHUS] HOPM KOJIOTMYECKOTO MOBEICHNUS B OKPY’KaIOIIEeH cpeie;

OCYIIECTBJIATH OTOOP UCTOYHUKOB UH(POpMaIuu B UHTEpHETE B COOTBETCTBUHM C 33JaHHBIM
IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW W IYyTEM CPaBHEHUS pPa3IMYHBIX
MCTOYHUKOB BBIACNATHh MH(GOPMALINIO, KOTOPAsl SABJISETCS MPOTUBOPEUYUBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;
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WCII0JIb30BAaTh NPU BBINOJHEHUU YYEOHBIX 3a/JlaHUil HAay4YHO-TOMYJISIPHYIO JIUTEPATYpPY
(Gu3NYeCKOro coJepKaHMs, CIPaBOYHbIE MaTepuaibl, pecypcbl ceTh HHTepHeT, BlaaeTh
npreMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss MHGOpPMALMK M3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKUWE NMHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE 2-3
UCTOYHUKOB HMH(pOpMAIMK, B TOM YHUCIE€ NYOIMYHO NPOBOJIUTH KpaTKUE COOOLICHHUS O
pe3ysbTaTax MNPOEKTOB WJIM Y4YEOHBIX HCCIEJAOBAHUNA, IPU 3TOM TIPaMOTHO HCHOJb30BATh
U3yYEHHBI NOHATUIHBIN anmapaT Kypca (pU3MKU, CONPOBOXKAATh BBICTYIUIEHUE NPE3EHTAlUEH;

IIPU BBINIOJIHEHUN Y4YEOHBIX NMPOEKTOB M HUCCIENOBAHUN paclpeaesiaTh OO0sS3aHHOCTU B
rpynmne B COOTBETCTBUM C IOCTaBJIEHHBIMHM 3aJadyaMi, CJIEIWTH 3a BBINOJHEHUEM IUIaHA
NeMCTBUH, OLIGHWBAaTh COOCTBEHHBIM BKJIAJ B JI€ATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO (U3MKE K KOHIy OOyueHus B 8
KJj1acce:

[IpeameTHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JOKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y
00y4JarIuXcss YMEHHM:

WCIIOIb30BaTh TOHSATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBWKEHHE aTOMOB U
MOJIEKYJI, arperaTHhIE COCTOSIHUSA BEIIECTBA, KPUCTAJUTMUECKHE U aMOp(HbIE Tena, HACHIIIICHHBIN
Y HEHACHIIEHHBIN Map, BIAXHOCTh BO3JlyXa, TEMIIEpaTrypa, BHYTPEHHSSI SHEPTUs, TEIIOBOU
JIBUTATEJIb, AJIEMEHTAPHBIN JJIEKTPUUYCCKUN 3apsij, JJICKTPUYECKOE II0JIe, MPOBOJHUKH U
JIUAJIEKTPUKH, IOCTOSTHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

pasznuyath SBJICHUS (TEIUIOBOE pacIIMpEeHHue M C)KaThe, TerJionepeaayda, TEerIoBoe
paBHOBECHE, CMauMBaHUE, KAMWUIAPHBIE SIBICHUS, HCMApEeHHE, KOHJIEHCAIMs, IIJIaBJIEHUE,
KpucTajuin3anus (OTBEpAEBaHUE), KUMIEHUE, Terulonepeaaya (TerionpoBOJHOCTh, KOHBEKIIHS,
U3ITy4EHHUeE), SJIEKTPU3alMsl Tell, B3aUMOJEHCTBUE 3apsA/IOB, ACHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMO/ICCTBME MarHUTOB, JEHCTBUE MAarHUTHOTO MOJIsi HA MPOBOJHUK
C TOKOM, 3JI€KTPOMArHUTHAasl MHAYKLHKS) N0 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHHUE;

pacrno3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NUECKUX SBICHUHN B OKPYKAIOIIEM MUPE, B TOM
yucie pu3nueckue IBICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHXKEHUE U KaITUJUIPHBIE SIBIICHUS B
NpUpOJIe, KPUCTAJUIBI B IipUpojie, u3nnydenue ColHla, 3amep3aHue BOJ0EMOB, MOPCKHE OpU3bI,
oOpa3oBaHue POCHI, TyMaHa, MHesl, CHETa, JIEKTPUIECKHUE SIBIICHUS B aTMOC(EpPE, SEKTPUICCTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMyu, Jpei( MOMHCOB, POJIb MAarHUTHOTO TOJS JJIs
YKU3HU Ha 3eMJie, MOJISIPHOE CUSTHUE, ITPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 33]]a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UYECKUX SBIICHUN;

OMHCHIBATh M3yUYCHHBIC CBOMCTBA Tel W (PU3MUYECKHE SIBIICHMS, UCIIONB3YS (PU3HUYECKUE
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPT U, KOJIMYECTBO TEIUIOTHI,
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ylenbHas TEIUIOEMKOCTh BEINECTBA, YIElbHAs TEIUIOTA IIIABJICHUSA, YJEJbHAs TEIIOTa
napooOpa3oBaHus, yAeJIbHas TEIJIOTa CTOPAaHUsS TOIUIMBA, KO3()(PHUIMEHT MOIE3HOrO ACHCTBUS
TEIUIOBOM MAlIMHbBI, OTHOCUTENbHAs BIAXXHOCTh BO3AYXa, AJIEKTPUUECKUN 3apsijl, CHJia TOKa,
ANEKTPUYECKOE HANpPsDKEHHE, CONPOTUBIEHUE MPOBOJHUKA, YAEJIBHOE CONPOTHBIICHHE
BEIIECTBA, pab0Ta U MOIIHOCTh 3JEKTPUUYECKOr0 TOKA), IPU OMHMCAHUM MPABWIBHO TPAKTOBATh
(bu3NYeCcKUil CMBICII HCTIOJIb3YEMBIX BEIMUYUH, 0003HAYEHUS U €AMHULIBI (PU3NYECKUX BEIUUNUH,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYHMHY C APYTUMHU BEIMYUHAMH,
CTPOUTH I'paMKU U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETNUMH;

XapaKTepru30BaTh CBOMCTBA Tel, (pU3HUECKUe SBJICHUS U MPOLECCHI, UCIOb3Ys] OCHOBHBIE
MIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS BEILIECTBA, IPUHLIUII CYNIEPIIO3UIINU
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsna, 3akoH OMa [uisl ydacTKa LENH,
3akoH Jloyns-JIeHia, 3aKOH COXpaHEeHUs YHEPTUH, IIPU ITOM YMETh (POPMYIUPOBATH 3aKOH U
3aMMChIBATh €0 MaTEMATHUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3NUECKUE MTPOLIECCH U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH IPUYMHHO- CJIEICTBEHHBIE CBS3H, CTPOUTD
oO0bsiICHEHHe U3 1-2 JIOTMYEeCKHX MIaroB C HWCIHOJb30BaHHEM 1-2 M3y4eHHBIX CBOWCTBA
¢bu3nyecKux ABICHUN, GPU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelaTh pacyeTHbIE 3a7a4u B 2-3 1EUCTBUS, UCIIOJIb3Ys 3aKOHBI U JOPMYJIbI, CBA3BIBAIOIIIE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJauyd 3allMChIBATh KPAaTKOE YCJIOBHUE,
BBISIBJISITh HEJOCTATOK JAHHBIX JUISl pPELIEHUs 3aJayd, BbIOMpATh 3aKOHBI U (QOPMYIIBI,
HEOOXOJIMMbIE JUIsl €€ pelIeHMs], TPOBOAMTh PacueThl U CPAaBHUBATH IOJYUYEHHOE 3HAUYCHUE
¢u3nyecKoil BeTMYMHBI C U3BECTHBIMH JaHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIHM (PU3NYECKUX METOOB,
WCIIOJIb3Yysl OIHMCAaHUE MCCIENOBAHMS, BBIIEIATH IPOBEPSIEMOE MNPEANOI0KEHUE, OLEHUBATH
IIPaBUJIBHOCTB NOPSIJIKA IPOBEIEHUS NCCIIEI0BAaHNS, TPOBOAUTH BBIBOIBI;

MPOBOAUTH OMBITHI IO HAOIOAEHUIO (PU3UUECKUX SIBICHUM WM (U3HMUECKUX CBOWCTB Tell
(KanWJUISIpHBIE SIBJICHMSI, 3aBHCHMOCTH IaBJICHUS BO3AyXa OT €ro oObema, TemIiepaTyphl,
CKOPOCTM TpoLlecca OCThIBAaHUS M HarpeBaHUs IPU HU3JIyYEHUU OT LBETAa H3JIydarollen
(nmornomiaroniei) MOBEPXHOCTH, CKOPOCTh HCMAPEHUs] BOJbl OT TEMIIEpaTyphl >KUJIKOCTH U
IUIOLIAAN €€ TOBEPXHOCTH, IEKTPHU3aLUs TEl U B3aUMOJCHCTBUE 3JIEKTPUYECKUX 3apsjoB,
B3aMMO/JICHCTBHUE TMOCTOSHHBIX MAarHUTOB, BHU3yaJlM3allMsi MAarHUTHBIX I[OJIEW MOCTOSHHBIX
MarHuToOB, JCHCTBUS MarHUTHOIO MOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOWMCTBAa  DNEKTPOABHUTATENA  MOCTOSHHOTO  TOKa):  (OPMYJIHpPOBaTh  IpPOBEpsieMbIe
MIPEANONIOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEMAJIOKEHHOro 000OpYJIOBaHMS, OMUCHIBATH XOJ
OTBITa U OPMYITHPOBATH BHIBOJIBI;

BBITIOJIHATB NMPSMBIE U3MEPEHUS TEMIIEPATYPI, OTHOCUTEIBHOM BIIaXKHOCTH BO3/yXa, CUJIbI
TOKa, HAMPSYKEHUS C UCTIOJIb30BaHUEM aHAJIOTOBBIX MPHUOOPOB
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U JTaTYNKOB (PM3NYECKUX BEIMYMH, CPABHUBATH PE3YyJbTAThl U3MEPEHHUI C y4eTOM 3aJaHHON
a0COIOTHON MOTPEIIHOCTH;

IPOBOJIUTh HUCCIIEZIOBAHNE 3aBHUCUMOCTH OJHON (PU3MUECKOM BEIMYMHBI OT JAPYroi ¢
UCIIOJIb30BAHMEM TMPSMBIX HM3MEPEHHH (3aBUCUMOCTH CONPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TIJIOUIa/IN TTOIIEPEYHOT0 CEYEHUs U YJEJIbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOAHMKA,
CHJIBI TOKA, HMJYILEro uepe3 IMPOBOAHUK, OT HANpPSDKEHUS Ha HPOBOJHUKE, HCCIEIOBaHME
MOCJIEIOBATENIBHOTO M MApaJUIEJIbHOTO  COEAMHEHMH  IMPOBOJHUKOB):  IUIAHUPOBATH
UCClIeZIOBaHuE, COOUpaTh YCTAHOBKY U BBINOIHATh U3MEPEHHUS, CIIeAYs IPEUI0KEHHOMY IUIaHy,
(uKCHpOBaTh PE3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUJE TaONHI] U rpa)MuKOB, IPOBOAUTH
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEI0BAHUS;

IPOBOJIUTh KOCBEHHbIE H3MepeHUs (U3NYECKHX BeIMYUH (yAedbHas TEII0EMKOCTb
BEIIECTBA, CONPOTUBJIEHUE IMPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHMsI, COOUPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys MPEeasIoKEHHON
MHCTPYKIUH, U BBIYUCIIATh 3HAUEHUE BEJINYNHBI;

coOmoaTh MpaBWia TEXHUKM Oe3omacHOCTH IMpu  paboTe ¢ JabOpaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaATh IPUHIIMIIBI I€WCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C
HCIOJIb30BAHMEM MX OMHUCAHUs (B TOM YMCIIE: CUCTEMa OTOIJIEHUSI JOMOB, TUTPOMETP, MapoBast
TypOHMHa, aMIIepMeTp, BOJIBTMETP, CUETUUK AIEKTPUUECKON ISHEPrHH, 3JIEKTPOOCBETUTEIbHbIC
npuOOpbI, HarpeBaTENbHbIE AIEKTPONPUOOPHI (MPUMEPHI), SIEKTPUUECKHE MPEIOXPaHUTEINH,
JIEKTPOMAarHuT, 3JIEKTPOJBMIaTeNlb IIOCTOSHHOIO TOKA), HCIONb3Yys 3HAHMS O CBOMCTBax
(bu3nuecKux SBICHUN U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIIbHBIE MPUOOPHI MO CXeMaM
U CXEMaTHYHbIM PHUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHus, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbI JIEKTPUUECKUX
Heney ¢ nocjiaenoBaTedbHbIM U MapallIeIbHBIM COCIMHEHUEM JIEMEHTOB, Pa3jinyasl yCIOBHBIE
0003HAUEHUS PJIEMEHTOB JICKTPUUECKUX LIETeH;

OPUBOJUTh MpUMEpPbl  (HAXOAUTh HMHPOPMALMIO O MpPUMEPaX) MNPAKTUYECKOTO
MCIOJIb30BaHMS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOM KU3HM Ui oOecriedyeHus] 0€30MacHOCTH
npu obOpamieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONCTBAMM, COXPAHEHHUS 310POBbS U
COOIIOZICHUS] HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKpY>KatoIIeH cpee;

OCYILECTBIISITh MOUCK MH(pOpMAIK (PU3NIECKOTO conepkaHus B HTepHeTe, Ha OCHOBE
UMEIOIIUXCSl 3HAHWM M TyTeM CpaBHEHUS JOMOJHUTEIbHBIX HMCTOYHUKOB BBIJCISATDH
MH(}OPMALINIO, KOTOPAst SIBJISIETCS] MPOTUBOPEUMBOM UITM MOKET ObITh HEJTOCTOBEPHOM;

UCTIOJB30BaTh IMPH BBINOJHEHUH YYEOHBIX 3aJaHHil HAayYHO-TIOMYJSIPHYIO JIUTEPATYPY
bu3nueckoro cojepkaHus, CIpPaBOUYHbIE MaTepuaibl, pecypchl cetu HHTepHeT, BlaaeTh
nprueMamMl KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMHMOpMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
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co3/aBaTh COOCTBEHHBIE TNHCHMEHHBIE M KpaTKHe YCTHBIE cOoOOmeHus, o00600mas
MH(}OPMALMIO U3 HECKOJIBKUX UCTOYHHMKOB, B TOM YHCJIE MYOIMYHO MPEACTABIATh PE3yIbTaThl
IIPOCKTHOM WM HCCIEIOBATEIbCKOW JCATEIbHOCTH, IIPU OTOM TIPAaMOTHO UCIIOJIb30BATh
M3Y4YEHHBI NOHATUMHBIN annapar Kypca (U3MKH, COMPOBOK/IATh BHICTYIJIEHUE PE3EHTALNEH;

OpU BBINOJIHEHUM YYEOHBIX IIPOEKTOB WU MCCIEAOBAaHUM (PU3MUECKUX MPOIECCOB
pacnpenensaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUH € IOCTAaBICHHBIMU 3a/1a4aMH, CJICIUTH 3a
BBINIOJIHEHUEM IUIaHAa JEHCTBUH M KOPPEKTUPOBATH €ro, OLICHMBATh COOCTBEHHBIM BKJIaa B
NEATEIBbHOCTh TIPYINIBI, BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aUMOJCUCTBUE, IPOSABIIASL
TOTOBHOCTbH pa3periaTb KOH(IUKTHI.

[IpenmeTHble pe3ysnbTaThl OCBOEHUS HporpamMmbl IO (u3MKe K KOHIYy oOyuyeHus B 9
KJj1acce:

[IpenmeTHble pe3yapTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaKaTh C(HOPMHPOBAHHOCTH Y
00yyYaronmxcsi yMEeHui:

UCIIONIB30BAaTh IIOHATHS: CHCTEMa OTCYETa, MaTepuajbHas TOYKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JBHKEHHUS, AepopManus (yrnpyras, miacTuueckas), TpeHHe,
LHEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPEerpy3Ku, LEHTP TSLKECTH, aOCOIIOTHO
TBEP/OE TEJO, LIEHTP TAKECTU TBEPJIOTO TEJa, pABHOBECUE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(Pa3BYK U YJIbTPa3BYK, IEKTPOMATHUTHBIE BOJHBI, [IKaAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS U MOTJIOLIeHUs, ainb(a-, 6eTa- u
raMMa-u3JIy4eHus, U30TOIBI, /IepHast SHEPreTHKA;

pa3nuyath sBJIEHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHENHOE IBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MAJEHHE TeJl, PAaBHOMEPHOE
JIBUKEHUE IO OKPYXHOCTH, B3aUMOJCIHCTBUE Te€J, PEAKTUBHOE IBMKEHHE, KoyeOaTelabHOe
JBIDKEHUE (3aTyXalollle U BBIHYXJCHHbIE KoyIe0aHMs), pPE30HAHC, BOJHOBOE JBH)KCHHUE,
OTpakKCHHE 3ByKa, NPSMOJIMHEHHOEC PAaCIpOCTPAHEHHME, OTPAKCHHE W IIPEIOMIICHUE CBETa,
MOJTHOE BHYTPEHHEE OTpaKeHHE CBETa, Pa3lioKEeHHE Oelloro cBeTa B CIEKTP U CIIOXKEHHE
CIIEKTPAJIbHBIX LIBETOB, AMCIIEPCHUS CBETA, CCTECTBEHHAs PAaJIMOAKTUBHOCTb, BO3ZHUKHOBECHME
JUHENYaTOro CIEeKTpa U3JIY4EeHHMs) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTBITOB,
JI€MOHCTPUPYIOUINX JaHHOE (PU3MUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NUECKUX SBJICHUHN B OKpY KaroleM MHUpe (B TOM
quciie pU3nYecKue SIBJICHUS B MPUPOJE: MPUIUBBI U OTJIMBHI, JBHKeHUE maHeT ColHeYHOU
CUCTEMBI, PEAaKTUBHOE [BW)XCHUE JKMBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KHUBOTHBIMY,
3€MIIETPSACEHUE, CEMCMUYECKHE BOJIHBI, IIyHAMH, 3XO, LIBETa TEJl, ONTUYECKUE SIBIICHUS B
npupoae, OHOJOTHYecKoe [eHCTBHE BHUIUMOIO, YIbTPApUOIECTOBOIO M PEHTTCHOBCKOIO
W3IyYCHUH, €CTECTBEHHBIH paJAMOAaKTUBHBIM (OH, KOCMHYECKHE JIy4d, paJAHOaKTUBHOE
W3JIy4Y€HUE NPUPOAHBIX MHUHEPAIOB, JCHCTBHE PAJUOAKTUBHBIX H3JIYy4YCHHM Ha OpPraHU3M
YeJI0BEKa), IIPU 3TOM I1EPEBOANTD
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NPaKTUYECKYIO 3a7ady B y4€OHYIO, BBIICISAThH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH ) PUZNIECKIX
SIBJICHUI;

ONKCHIBATh M3y4YEHHBIE CBOWMCTBA TeNl W (PU3MYECKUE SIBIICHUS, UCIONB3Yyd (PU3NYECKUE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAsI CKOPOCTD TEJIa IPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMenieHue, IMyTh, YIJIOBAas CKOPOCTh, CHUJIa TPEHHUs, CHJIA YIOPYIOCTH, CHIIA TSKECTH,
YCKOpeHHEe CBOOOAHOrO MaJeHHs, BEC Tejla, UMIYJbC Telld, UMITYJIbC CHIIbI, MEXaHHUYecKas
paboTa ¥ MOIIHOCTb, NOTEHUUAJIbHAS SHEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAs DHEPTUs CKATOM MPYKUHBI, KUHETHYECKas HHEPTHs, MOJHAas MEXaHW4YecKas
SHEprus, Mepuoj M 4YacToTa KoJieOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKAa3aTellb MPEJOMIIEHHUS CpEAbl), NPU ONMCAHUU NPABHIBHO TPAKTOBATH
(bu3nyecKkuil CMBICT UCIIOJIb3YEMbIX BEIMYMH, 0003HAUCHUS U €TUHUIBI (U3NYECKUX BEITUUHH,
HaXOJUTh (HOPMYIIBI, CBSA3BIBAIONINE JAaHHYIO (U3UUECKYIO BEIUYMHY C APYTHUMU BEIMYMHAMH,
CTPOUTH TpadUKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MYECKUX BEITUYHH,

XapaKTepu30BaTh CBOICTBa Tel, (PU3MYECKUE SBICHHUS U MPOIECCHI, UCIONB3Yys 3aKOH
COXpaHEHHUsI YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUSI, TPUHITUI CYNEPHO3ULIUA CHJI, TIPUHITUI
OTHOCHUTENbHOCTA ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMIIYJIbCA, 3aKOHBI
OTpaKEHHs U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsiIOBOIO U MACCOBOIO YMCEN IPU
AIEPHBIX pEeaKUUsAX, Mpu 3TOM (OPMYIHPOBATH 3aKOH M 3alHUChIBaTh €r0 MaTEMaTHYECKOE
BBIPa)KCHUE;

OOBSACHATH (PU3MYECKUE MTPOLIECCH] U CBOIMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYyalUul
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISBISATh IPUYMHHO- CJIEJACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHWe u3 2-3 JIOTMYECKHUX IIaroB C HCIOJIb30BaHUEM 2-3 H3YyYEHHBIX CBOWCTBA
busznyueckux sBICHUHN, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pelaTh pacueTHble 3aJa4u (ONMUparoluMecss Ha CUCTEMY U3 2-3 ypaBHEHUM), UCIOJIb3Ys
3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 33a4n
3aMMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIONINE WM MU30BITOUHbBIE JaHHbIE, BBIOUPAThH
3aKOHBI U (OpPMYIbI, HEOOXOIWMBIE IS PEIICHHUs, MPOBOJUTH pacyYeThl U OILICHUBATH
PEeaNMCTUYHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NUECKON BETNUNHBL;

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PEIIMTh NMPU MOMOUIM (U3HYECKUX METOJOB,
UCIOJIb3Ysl OINMCAaHUE MCCIENOBAaHMs, BBIACIATH MPOBEPSIEMOE NPEAIOJIOKEHUE, OLIEHUBATh
MPaBUIBLHOCTh TIOPS/IKA TIPOBEACHHS MCCIIEIOBAHUS, TPOBOIUTH BBIBOJIbI, HHTEPIIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI 1 ONIBITOB;

MIPOBOJUTH OMBITHI MO HAOIOACHUIO (PU3UYECKUX SIBICHUN WK (PU3UYECKUX CBOWMCTB TEI
(u3yueHue BTOpoOro 3akoHa HploTOHA, 3aKOHA COXpaHEHUS SHEPTHUH, 3aBUCHUMOCThH IEpUOjIa
KoJie0aHU TPYKHHHOTO MasiTHUKA OT MacChl Tpy3a U JKECTKOCTH MPYKUHBI U HE3aBHCHMOCTh
OT aMIUIUTYAbl MajblX KojeOaHUU, MPSAMOJMHEWHOE PACHpOCTPAHEHHE CBETA, Pa3JIOKEHHE
Oenmoro cBera B CIEKTp, M3YUYEHHE CBOWCTB HM300pakeHHs] B IUIOCKOM 3epKajle U CBOWCTB
n300pakeHus IpeaAMeTa B COOMparoiei
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JUH3E, HAOMIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB H3IyYEHHS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHMS, OMHCHIBATH XOF OMNBITA M €r0
pe3ynbTathl, OPMYIUPOBATH BHIBOBL;

NPOBOJUTh TpPH HEOOXOAWMOCTH CEPHIO MPSIMBIX H3MEPEHUH, OINpenessisi CpeaHee
3HaYeHUE U3MepsieMoi BeTUUHHbI ((POKyCHOE paccTossHUE coOMparoeit TMH3bI), 000CHOBBIBATD
BBIOOD crtoco6a u3MepeHus (M3MEPUTETHLHOTO TIPHOopa);

NPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (HU3UYECKUX BEIWYMH C HCIOJIB30BAaHUEM
MPSIMBIX MU3MEPEHHM (3aBUCUMOCTb MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM JIBIKEHUU Oe3
HAYaJbHONH CKOPOCTH, MEpHoAa KOJIeOAHWH MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH,
3aBHCHMOCTH yTJIa OTPaKEHUS CBETA OT yIJia MaAeHHs U YTJia MPETOMIICHHSI OT yIia MaaeHus):
TUTAHUPOBATH UCCIIEI0BaHUE, CAMOCTOSATEILHO COOMPATh YCTAaHOBKY, (DMKCUPOBATH PE3YIbTAThI
MOJTyYEeHHON 3aBUCUMOCTH (M3WYECKUX BEIMYMH B BUAC TaONWI[ U TPapuKOB, MPOBOAHTH
BBIBOJIBI TI0 PE3YJIbTaTaM UCCIIeIOBAHUS;

MPOBONTH KOCBEHHBIE U3MEPEHUS GU3MUECKHUX BEIHUMH (CPEHSSt CKOPOCTh M YCKOPEHHE
Tela TpPH PAaBHOYCKOPEHHOM IBWKCHHH, YCKOPEHHE CBOOOTHOTO TAJCHHSA, IKECTKOCTh
MPYXUHBI, KOYPPUIUEHT TPEHUS CKOJBKEHUS, MEXaHN4YecKasi paboTa U MOIIHOCTh, YaCTOTa U
nepuoa  KojeOaHWi MaTeMaTH4ecKoro W MPYKHHHOTO MAasSTHHKOB, ONTHYECKAas CHIIa
coOuparomiel  JUH3bI, pPaJAMOAKTUBHBIA (HOH): IJIAHUPOBATH HU3MEpPEHUs, CcoOuparThb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHSATH U3MEPEHUS, CIIEAYS MPEI0KEHHOM HHCTPYKITUH,
BBIUMCIIATH 3HAUCHUE BETMUMHBI M aHATM3UPOBATH IMOYICHHBIE PE3YIbTATHI C YIETOM 33/TaHHOM
MOIPEITHOCTH U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKM 0Oe30macHOCTH TMpH  pabore ¢ JabopaTOPHBIM
o0opyI0BaHUEM;

pa3anvaTh OCHOBHBIC TPU3HAKU M3YUYEHHBIX (PM3MUECKUX MOJEINeH: MaTepuaabHas TOYKa,
a0COIIFOTHO TBEPJIOE TEJIO, TOYCUHBI NICTOYHUK CBETA, JIy4, TOHKAs JINH3a, IJIAHETapHAS MOJIENb
aToMa, HyKJIOHHasi MOZIeNTb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YUCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
WCTIOJIh30BAHUEM HMX OTHCAHUs (B TOM YHCJIE: CIUIOMETD, JATYMKH MOJIOKEHUS, PACCTOSTHUS U
YCKOpPEHHsI, paKeTa, HXOJOT, OYKH, MEPHUCKOM, (oToanmapaT, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JI03UMETp, Kamepa BuiibcoHa), MCIONB3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX
SIBIICHUH 1 HEOOXOAMMBIe (PU3NUecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIC PUCYHKH HW3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPHUTEIbHBIX TNPUOOPOB W TEXHOJOTMYECKHX IIPOIECCOB TMpPH pEIIeHUH y4eOHO-
MPAKTHYECKUX 3a/1a4, ONTHYECKUE CXEMBI JUUTsl TIOCTPOCHHS M300paXKEHH B TJIOCKOM 3€pKaje u
coOuparoIiei TuH3e;

NPUBOJUTh TNPUMEPHl  (HAXOAWTh HMHPOPMALMIO O MpPUMEpax) MPAKTHIECCKOTO
UCTIOh30BaHMS (PU3NYCCKUX 3HAHWH B MIOBCEAHEBHOMN KU3HU I 0OeCTIeUeHHs] 0e301macHOCTH
npu oOpameHuu ¢ npuOopaMu M TEXHHUYECKHMMH YCTPONCTBAMHU, COXpPAHEHHS 3I0POBbSI U
COOITIOIEHUS] HOPM KOJIOTMYECKOTO MTOBEICHUS B OKPYIKAIOIIEH cpeie;
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OCYIIECTBIATh TOWUCK uH(popManmuu B HHTepHETe, CcaMOCTOATENbHO (OPMyIUpys
MOMCKOBBIN 3aIIPOC, HAXOIUTh ITYTH ONPEEICHHS JOCTOBEPHOCTH MOTY4EeHHOW HHPOpMauU Ha
OCHOBE UMEIOIINXCA 3HAHUW U JOTIOJHUTEIbHBIX UICTOYHUKOB;

WCIIOJIb30BAaTh IPH BBIIIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy,
CIIPaBOYHBIE MaTepualibl, PeCypchl ceTu MHTEpHET, BianeTh NMpUEMaMH KOHCIEKTHPOBAHMS
TeKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(OpPMALMH U3
HECKOJIbKUX  MCTOYHUKOB, NYOJIMYHO TMPEACTABIATH  PE3YJIbTaThl  MPOCKTHOW WU
UCCIIENOBATEIBCKOM  IEATEIBHOCTH, IIPHM OTOM TI'PAMOTHO MCIOJIB30BaTh M3Y4YCHHBIN
NOHATUMHBIA ammapaT H3y4yaeMoro pasjena (U3UKM M CONPOBOXKIATh BBICTYIUICHUE
Ipe3eHTaINel ¢ y9eTOM 0COOCHHOCTEN ayTMTOPpUN 00YUarOTIIHXCS.
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No o/t

HaumenoBanue paznenos
U TeM y4eOHOro mpeamMera

KomuuectBo
4acoB

[IporpamMmmHOe coniep>kaHue

OcHOBHBIE BUABI ACATCIBHOCTHU o6y11a101unxc;1

@u3uKa u ee poJib B NO3HAHUU OKPYIKAIOIIEr0

MHpa

M3mepenue pu3nueckux
BeJIMYNH. PU3HYECKUE
npuOopsl. [lorpemHocTs
n3MepeHnii MexyHapoaHas
CUCTEMA €IUHUIL

1.1 |®wusuka - HayKa 0 IPUPOJIE 2 BrIsBiIeHUE pa3iuauii MeXTy GU3NICCKUMHU U
du3nka - HayKa o MPUpPOJIe. XUMHUYECKIUMH TIPEBPAIICHUSIMHU.
SIBIICHUS TIPUPOTBI. PacrioznaBanue u Kiaccuukamnys GU3nIeCKux
DU3NYCCKUC ABICHUS: SIBJICHUI: MEXaHUYECKHX, TEIIOBBIX, DJICKTPHUICCKHUX,
MEXaHUUYCCKHE, TCILUIOBEIC, MAarHHTHBIX H CBETOBBIX.
DIICKTpUYeCKre, MarHuTHBIe, |[HalOmroneHue u onucanue GU3NUECKUX SBJICHUN
CBETOBBIE, 3BYKOBBIC

1.2 |®dusnueckue BEITUIHHEI 2 DU3NYECKUE BEIUIUHBI.

Onpenenenne HeHsbl IeIEHNs KAl U3MEPUTEIBHOTO
npubopa.

3MepeHne TMHENHBIX Pa3MEPOB TEI U MPOMEKYTKOB
BPEMEHH C YYETOM MOTPEIIHOCTEN.

3Mepenue o0beMa )KMIKOCTH U TBEPJIOTO Tea.
l3mepenue TeMiepaTypsl IIPpU OMOIIHU KUJKOCTHOTO
TEpPMOMETpPA U 1aTUMKa TEMIIEPATyphI.

BbINoIHEHNE TBOPUYECKUX 3aJaHUU 110 ITIOUCKY
CHOCOO0B M3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKTepUCTUK, HAIPUMEP, pa3MEPOB MaJIbIX 00BEKTOB

(BoJI0C, MPOBOJIOKA), YAAJIEHHBIX
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00BEKTOB, OONBIINX PACCTOSTHUM, MAJIBIX TPOMEKYTKOB
BpemeHH. OOCyXIeHne mpeiaraeéMbIX Croco0oB

1.3. [EcTrecTBeHHOHAyUYHBIH 2 BriBrkeHHE TUITOTE3, OOBACHSIONTUX MPOCTHIE
METO/ TTO3HAHUS SIBJICHUS, HAITpUMED:
Kax (u3uka 1 Ipyrue - MOYEeMY OCTAHABJIMBACTCS ABMXKYIIEECS 110
CCTECTBEHHBIC HAYKH H3y4aioT FOPU30HTAIBHON MMOBEPXHOCTH TEJIO;
npupony. EcTectBenHo- - MOYEeMY B KapKyIo MOT0/ly B CBETIION OJIekKIe
HAy4HbI METOJ[ TO3HAHUS: poxjaaHel, ueM B TeMHOM. [Ipennoxkenue crnoco6oB
HaO0II0JIcHUE, ITOCTAaHOBKA [POBEPKU I'MIIOTES.
HAayqHOTO BOIIPOCA, [IpoBeneHre nccae0BaHus 1Mo MPOBEPKE KaKok- JTHO0
BBIJIBIDKCHUE TUIIOTE3, TUIIOTC3bI.
SKCIIEPUMEHT 10 POBEPKE [locTpoeHue npocTelmnx Moaenen Gpusnaeckux
rUIOTE3, O0BSICHEHHE SIBJICHUM (B BUJIE€ PUCYHKOB WJIM CXEM), HAIIpUMED
HAGIIIONAEMOTrO SBJICHHS. najieHue MpeaMETa; IPSIMOIMHENHOE pacIpOCTpaHEHNE
Onucanue pu3NUecKux CBCTA
SIBJIEHUU C IIOMOIIBIO MOJIEJIEN
Wroro no pazaeny 6

IlepBoHaYaIbHBIC CBEICHUA O C

TPOCHHMH BCIICCTBA

2.1

Ctpoenue BelecTa

1

CtpoeHue BelllecTBa: aTOMbI U
MOJICKYJIBI, UX Pa3MEpHI.
OnBITHL, TOKA3bIBAIOIIHE
TUCKPETHOE CTPOCHUE
BEIICCTBA

HabmoneHre n MHTepIpeTalys ONbITOB,
CBUJICTEIBCTBYIONIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OTBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa pa3MepoB aTOMOB M MOJICKYJI C
UCTOJIb30BaHuEM (oTorpaduil, MoTydeHHBIX HA
ATOMHOM CHJIOBOM MHKpockone (ACM) - nabopaTopHas
pabora o Teme: «OneHKa
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MaMeTpa aToMa METOJIOM PSI0B (C HCIOIb30BaHUEM
¢dotorpaduii)». OnpeneneHne pazmMepoB MabIX Te

2.2 |/IpmxeHue u
B3aMOJIENCTBHUE YaCTHUIL]
BEIIeCTBA

JIBU)KEHNE YaCTUIl BEILIECTBA.
CBS13b CKOPOCTHU JIBHIKECHHUS
YACTHUI] C TEMIIEPATYPOHU.
bpoyHOBCKOE NBUKEHHUE,

g dy3us.

BianMoaeiicTBHE YaCTUL]
BEILECTBA: PUTSHKEHUE U
OTTAJIKUBAHHE

Ha6monenne u o0bsicHeHne OpOYHOBCKOTO IBUYKEHUS U
siBieHust TudPy3un.

[IpoBeneHue u 00bSICHEHUE OMBITOB 1O HAOIIOICHUIO
TEIIOBOTO paciupeHus ra3os. [IpoBeaenue u
00BSICHEHHUE OMBITOB IO OOHAPYKEHHUIO CHII
MOJIEKYJISIPHOTO MIPUTSHKSHUS U OTTAJIKUBAHUS

2.3 |ArperaTHbie COCTOSHHS
BEILIECTBA

ATrperaTHple COCTOSHUS
BEILIECTBA: CTPOCHHE T'a30B,
YKUJIKOCTEN Y TBEPABIX
(KpUCTANIMYECKUX ) TEJI.
B3anMocCBI3b MEXIY
CBOMCTBAMM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U UX
AQTOMHO-M OJIEKYJISIPHBIM
ctpoennemM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI

Onucanue (¢ UCTIOIb30BaHUEM MTPOCTHIX MOJIEIIEH )
OCHOBHBIX Pa3JIMYUi B CTPOCHHUM I'a30B, )KUJIKOCTEU U
TBEP/IbIX TEJI.

OOBSICHEHHE MaJOi CHKUMAEMOCTH JKHIKOCTEH U
TBEPAbIX  Te€d, OONBLIOW  CKMUMAeMOCTH  Ta30B.
OObsicHeHHe coxpaHeHUs: (GOpMbI TBEpPABbIX TeNl W
TEKYUYECTHU KUJKOCTH.

[IpoBeneHre OMBITOB, IOKA3bIBAIOIINX, YTO B TBEPIOM
COCTOSIHUM BOJbI YACTHUILIBI HAXOJIATCS B CPEAHEM
nanblie IpyT OT Apyra (IJIOTHOCTh MEHBIIIE), YEM B
PKUTKOM.

Y cTaHOBIJIEHHE B3aMMOCBSI3H MEXKIY OCOOCHHOCTSIMHU
arperaTHBIX COCTOSHUN BOJIbI M CYIIIECTBOBAHUEM
BOAHBIX opranu3moB (MC - 6uonorus, reorpadus)

Hrtoro no pazneny
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BHKEHHE U B3aMMO/AeliCTBHE TeJl

3.1 |MexaHnuyeckoe IBHKEHUE MexaHnYecKoe JTBHKECHHUE. VccieoBaHne paBHOMEPHOTO IBIKCHHUS, OIPE/ICICHIE
PaBHOMepHOE U €ro NpU3HAKOB.
HCPAaBHOMCPHOC ABHKCHHUC. Hao0mro1eH1ne HepaBHOMEPHOT'O JIBHKCHUS U
Cxopocts. CpesHsist CKOPOCTh  |onpeieNieHie ero OTIHIHil OT PAaBHOMEPHOTO
[PU HEPAaBHOMEPHOM NBUOKEHUS.
JIBIOKCHHH. Pacuer myTn 1 Ornpenenenre CKOPOCTH PABHOMEPHOI'O IBHKEHUS
BPEMCHH IBMKCHHA (1rapvka B KUIAKOCTH, MOJIEIIN JICKTPUIECKOTO
AQBTOMOOWUIS ¥ T.1.).
OmnpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHHS OpycKa
VI IIapHKa 110 HAKJIOHHOM IUIOCKOCTH. Pemenue 3anaq
Ha ONPE/IENICHUE MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOI'O IBUKECHHUSI.
AHanu3 rpaKOB 3aBUCUMOCTHU MTYTH U CKOPOCTH OT
BpEMEHU
3.2 |Unepuus, Macca, ABneHue nHepuuu. 3aKOH OObsICHEHHE U TPOTHO3UPOBAHUE SIBIICHUH,

IIJIOTHOCTb

vHepuuu. Bzanmonaeicteue ten
KaK MpUYUHA U3MEHECHUS
CKOPOCTH JIBUKECHUS TEI.
Macca kak Mepa HHEPTHOCTH
Tena. INIIoTHOCTE BelecTBa.
CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B
enuHNIE 00BbEMA BEIECTBA

00YyCIIOBJICHHBIX HHEPIIUEH, HATIPUMEP, UTO
MIPOUCXOIUT MPHU TOPMOKCHUH WITH PE3KOM MaHEBPE
ABTOMOOWIISI, TOYEMY HEBO3MOYKHO MIHOBEHHO
MPEKPATUTH JBMKEHUE HA BEJIOCUTIC/IC UIU CAMOKATE U
T. 1.

[IpoBeieHre U aHAJIU3 OIBITOB, IEMOHCTPUPYIOIIHUX
W3MCHECHHUE CKOPOCTH JBUKCHUS TeJla B Pe3yJIbTaTe
NEHCTBUS HA HETO IPYTUX Tell.

Pemenue 3a71a4 Ha ONpeICIICHUE MacChl Teja, ero
0o0beMa U IIOTHOCTH.
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[IpoBenieHNEe U aHAIN3 OIBITOB, IEMOHCTPUPYIOIINX
3aBHCHMOCTb U3MEHEHUS! CKOPOCTH TeJa OT €r0 MaccChl
[pY B3aUMOJICHCTBUM TEN.

l3MepeHne Macchl Tejla pa3IudyHbIMUA CIOCOOAMHU.
Omnpenenenue MIOTHOCTU TeIA B PE3YJIbTATE U3MEPEHUS
€ro Macchl 1 o0bemMa

3.3

Cwuna. Buasl cun

14

Cuita Kak XxapaKTepHUCTHKa
B3aHMOJICHUCTBUS TEII.

Cua ynpyrocTtu 1 3akoH ['yka.
M3mepenue Cuiibl ¢ MOMOIIBIO
MHaMoOMeETpa. SIBlIeHHe
TSATOTCHUS U CHJIA TSHKECTH.
Cuita TSKECTH Ha JPYTUX
1aHerax. Bec Tena.
HesecomocTh. CoKEHHUE CHIT,
HaMpaBJICHHBIX IO OJHOMN
MPSAMOU.

PaBHonelicTByromas cui. Cuna
TpeHusi. TpeHUe CKOMbKEHUS U
TpeHue nokosi. Tpenue B
MPUPOJIE U TEXHHUKE

M3ydeHne B3anMOACHCTBHUS KaK MPUIHHBI U3MCHCHHUS
CKOPOCTH TeJa win ero aedopmanuu. Onucanue
pEATbHBIX CUTYAIIMI B3aUMOICHCTBUS TEJ C MTOMOIIBIO
MOJIeJIel, B KOTOPBIX BBOAMUTCS IOHATHE W N300paKeHHE
CHUJIBI.

M3ydyeHue cuiibl ypyrocTH.

VccrieoBanne 3aBUCUMOCTH CUJIBI YIIPYTOCTH OT
YITTUHEHUS] PE3UHOBOTO IITHYPA WIH MPY>KUHHI (C
MOCTpOeHUEM rpaduka).

AHaJIN3 TPAKTUYECKUX CUTYAIlNI, B KOTOPBIX
MPOSIBIISIETCS JCHCTBUE CHIIBI YIIPYTOCTH (YIIPYTOCTh
MsT4a, KPOCCOBOK, BETOK JIepeBa U JIp.).

AHaJN3 CUTYyallui, CBS3aHHBIX C SIBJICHUEM TATOTCHUSI.
OO0BsicHEeHHE OPOUTAIHLHOTO IBUKEHUS TIJIAHET C
WCTIOIH30BAHUEM SIBJICHHS TATOTCHHSI U 3aKOHA
WHEPIIAH.

l3MepeHne Beca Tena ¢ MOMOIIBI0 THHAMOMETDA.
O60oCcHOBaHME 3TOTO CIIOCO0a U3MEPEHHSL.
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AHaJIU3 U MOJIETTUPOBAHUE SBJICHUS HEBECOMOCTH.
DKCIIEPUMEHTAIBHOE TTOJTYYCHHE TIPaBUIIa CIIOKECHUS
CHWJI, HAIIPABJICHHBIX BJOJIb OJTHOU MPSIMOM.
OnpenesieHUe BEMYUHBI PABHOACHCTBYIOIIEH CHIL.
3ydyeHue cuiibl TPEHUS CKOJIBXKEHUS U CUIIBI TPEHUS
[MOKOSI.

MccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUS OT CHJIbI
NaBJICHUSI U CBOMCTB TPYILIUXCS TOBEPXHOCTEH.

AHaNIN3 NPAKTUYECKUX CUTYyalUi, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIbI TPEHUS, UCTIOTIB3YHOTCS
CIOCOOBI €€ YMCHBIIICHUS WU YBEIIMYCHHS (KaTaHHE Ha
JTbDKaX, KOHbKaX, TOPMOKEHUE aBTOMOOMIISA,
MCTO0JIb30BAHUE MOJIIIUITHUKOB, TIJIABAHUE BOIHBIX
PKUBOTHBIX U JIp.).

Pemienue 3ama4 ¢ ucnoib3oBaHueM Gpopmyi st
pacueTa CUIIbI TSKECTH, CHIIBI YIPYTOCTH, CHUIIbI TPEHUS

Wroro o pazneny

21

ABJICHUEC TBECPABIX TEJ, JKMAKOCTel U ra3oB

4.1

[laBnenue. [lepenaua
TTaBJICHUSI TBEPABIMU
TEJIaMU, )KUIKOCTSIMU U
razamu

3

JlaBieraune. CiocoObl
YMEHBIIICHUS U YBEIINYCHUS
naBieHus. /[aBinenue rasa.
3aBUCUMOCTD JIaBJICHUS

AHanmu3 1 00bSICHEHUE OTBITOB M MPAKTUYCCKUX
CUTYyallni, B KOTOPBIX MPOSIBIISICTCS CHJIA JaBJICHHS.
Ob6ocHOBaHUE CTIOCOOOB YMEHBIIICHUS
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rasa oT 00beMa, TeMIIepaTyphbl.

[lepenaya naBieHUs TBEPABIMU
TEeJIaMU, JKUAKOCTSAMU U ra3aMu.
3akoH [lackans

U YBEJIMUYCHUS JaBICHUS.
l3ydeHne 3aBUCUMOCTH JIaBICHUS ra3a OT 00beMa U
TEeMIIEpaTypBhI.

M3y4ueHne ocoOeHHOCTEN nepeaun JaBIeHUsS
TBEPABIMU TEJIAMHU, KUJKOCTIMHU U Ta3aMHu.
O0ocHOBaHUE Pe3yNbTaTOB OIBITOB OCOOEHHOCTAMU
CTPOEHUS BELIECTBA B TBEPJIOM, KUJIKOM U
ra3000pa3HOM COCTOSHUSIX. DKCIIEPUMEHTAIbHOE
N0Ka3aTeabCcTBO 3akoHa [lackas.

PenieHne 3a7a4 Ha pacyeT 1aBICHMs TBEPAOIO Tela

4.2

JlaBlIeHNE KUIKOCTH

3aBHCHUMOCTD JTAaBJICHUS
YKUJIKOCTU OT TJTyOUHBI.
[IneBMaTHueckue MaluHLL. I’
MPOCTAaTUYECKUI NTapaJoKcC.
CooOmraroniecs: COCy/bl.
['uapaBIMuecKue MEXaHU3MbI

ccaenoBanne 3aBUCUMOCTHY JABJIEHUS JKUJKOCTH OT
[I1yOMHBI IOTPYXEHUS U TIIOTHOCTH KUJIKOCTH.
HaGmonenue u o0bsiCHEHNE THAPOCTATUYECKOTO
napajokca Ha OcHOBe 3akoHa [lackans. M3yuenune
COOOIIAIOIINXCS COCYOB.

Pemenue 3a7a4 Ha pacueT AaBJICHUS KUIAKOCTH.
OOBsicHEeHNE TPUHIINIIA ASWCTBUS THAPABIUIECKOTO
npecca, MTHEBMAaTUYECKUX MAlllMH.

AHaiu3 U 00BSICHEHUE NPAKTUYECKUX CUTYALIHUH,
NIEMOHCTPUPYIOLUX MPOSIBJICHUE TaBICHUS )KUAKOCTU U
3axoHa [lackais, HanmpuMep MpoLEecCOB B OpraHU3Me
[IpU I1yOOKOBOJIHOM HBIPSIHUU
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4.3 |At™mocdepHoe gaBiIeHNe ATMocdepa 3eMau u
aTMOc(epHOE 1aBlICHUE.
[IpyaKHBI CYIIECTBOBAHMS DKCIIepuMEHTalIbHOE 0OHapyXKeHHE aTMOC(HEPHOTO
BO3/IYIIHON 000JI0UKH 3EMIIH.  |napreHus.
Oneit Toppuuesn. U3MEpeHNe |Apanus 1 06BACHEHHE ONBITOB M MPAKTHYCCKIX
aTMOC(EPHOTO JaBICHHSL. CUTYaIUH, CBA3aHHBIX C IEHCTBHEM aTMOC(HEPHOTO
3aBUCUMOCTB aTMOCHEPHOTO  |napenus.
JABJICHHUA OT BBICOTBI HAJl OObsicHEHHE CYIIECTBOBaHMS aTMOC(ephl Ha 3emiie U
ypoBHeM Mopsi. [Ipubopsr st HEKOTOPBIX IIJIaHETAaX WK €€ OTCYTCTBHUS Ha APYTUX
M3MEPCHHS aTMOC(HEPHOTo rianerax u Jlyne. OObsicHeHUE U3MEHEHUS IJIOTHOCTH
JaBJICHHA aTMOC(epbl ¢ BHICOTON U 3aBUCUMOCTH aTMOC(EPHOTO
TaBJICHUSI OT BBICOTHI.
Pemenue 3a1a4 Ha pacueT aTMOC(EpPHOro 1aBJICHUS.
M3ydenue ycTpoiicTBa OapomeTpa-aHepoua
4.4 |JleiicTBHUE XUIKOCTH U JleiicTBUE )KUAKOCTH Y ra3a Ha

ra3a Ha IOrpy>KCHHOC B
HUX TCJIO

MOTPYy’KEHHOE B HUX TEJIO.
BriTankuBaroias (apxumMe108a)
cuia. 3aKoH ApxuMmena.
[[l1aBaHue Ten.
BoznyxoruiaBanue

JKCIepUMEHTaIbHOE OOHApY)KEHUE AeCTBUS
PKUJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.
OnpeniesieHre BhITATKUBAOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJI0, TOTPYXKEHHOE B KUJIKOCTb.

[IpoBeneHne u 00CyX/I€HUE OIBITOB,
TEMOHCTPUPYIOIIUX 3aBUCUMOCTD BBITAJIKMBAIOIIICH
CHUJIbL, IEHCTBYIOIIEH HA TENIO B )KUAKOCTH, OT 00beMa
MOTPY>KEHHOM B )KMJIKOCTh YacTH TeJia U OT IUIOTHOCTHU
PKUIKOCTH.

[ Iposepka He3asucumocmu 8bimaiKuearoujell

38




®denepanpHas padouas mporpamma | dusnka. 7-9 kiaccel (0a30BbIH YPOBEHBD)

cunvl, oeticmeyoujeti ua meio 6 HCUOKOCHmuU, Om Maccol
mena.

VccienoBanue 3aBUCUMOCTH BECa TEJIa B BOJE OT
00beMa OTPYKEHHOU B KUIKOCTh YaCTH TeJIA.
Pemenue 3a1a4 Ha IPUMEHEHHE 3aKOHa ApXUMeENa U
YCIIOBUS IUIaBaHUS TEll.

KoHcTpynpoBaHue apeomMeTpa Wik KOHCTPYHUPOBaHUE
JIOJIKH U ONIPEJEIIEHNE €€ TPY30I0AbEMHOCTH

Wrtoro no pazneny

21

Pa0ora M1 MOLIHOCTDH. JHEPrUus

5.1

PaGora 1 MOIITHOCTH

Mexannueckas padoTa.
MoOIIHOCTh

OJKCIIEPUMEHTAIIBHOE ONPEIEICHNE MEXaHUIECKOU
paboTHI CUIIBI TSKECTU NPU MaJICHUU TeJa U CUIIbI
TPEHMSI IPU PABHOMEPHOM IEPEMELIEHUH TEJIA 110
FOPU30HTAIIBHON ITOBEPXHOCTH.

PacueT MoHOCTH, pa3BUBAEMOU IPH MOIBEME T10
JIECTHULIE.

Pemenue 3a7a4 Ha pacueT MEXaHUYECKON paboThl U
MOILIHOCTH

5.2

HpOCTI)IG MEXaHU3MbI

HpOCTBIe MCXAaHHU3MBbI. pbI4dar,
6.]'[01(, HaKJIOHHAas IINIOCKOCTb.

[IpaBuiIO paBHOBECHS pblyara.

[IpumeHeHnue npasuia
paBHOBECHS pblyara K OJIOKY.
«3o1o0Toe

OnpeneneHre BBIMTPHIIIA B CUIIE IPOCTBIX MEXAHU3MOB
Ha IIpUMEpPE pblyara, MOABUKHOIO U HEIIOABHKHOTO
0JI0KOB, HAaKJIOHHOM I1ockocTH. McecnenoBanue
yCIIOBHSI paBHOBecHs pbryara. OOHapyKeHUE CBONUCTB
MIPOCTBIX MEXAHU3MOB B Pa3JIMYHBIX UHCTPYMEHTAX U
NPUCTIOCOOTIEHUSX, UCTIONB3YEMbIX B OBITY U TEXHHKE, a
TAKKE
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npaBwiio» Mexanuku. KITJ]
[MPOCTBIX MEXAHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U

B KUBBIX OpraHU3Max.
JKCIEpUMEHTAIbHOE JOKA3aTeIbCTBO PABEHCTBA PaboT
[IpY IPUMEHEHUU TPOCTHIX MEXaHU3MOB. Onpeenenne

TEXHUKE KII/l HaKIOHHOM IJIOCKOCTH.
Pemrenne 3a1a4 Ha NPUMEHEHUE TIPABUIIAa PABHOBECHS
pbryara u Ha pacuet KII1/]
5.3 |MexaHudeckas SHEPrus 4 MexaHnuyecKasi JHEPTHsl.
Kunernyeckast DKCIEPUMEHTAIILHOE ONPEIEICHUE U3MEHEHUS

Y MIOTEHLMAIbHAs SHEPTHSL.
[ IpeBpalieHne o1HOTO BUJA
MEXaHUYECKOW DHEPTUU B
Npyroi. 3aKOH COXpaHEHUs
DHEPTUH B MEXaHUKE

KUHETHYECKOW U MOTCHUUAIIBHON YHEPTUU TENA MIPHU €r0
CKATBhIBAHUM 110 HAKJIOHHOW IJIOCKOCTH.
DopMyIUpOBaHUE HA OCHOBE UCCIIENOBAHUS 3aKOHA
COXpaHEHMsI MeXaHn4yecKoil aHeprun. O0cyxaeHue
CpaHUL] IPUMEHUMOCTHU 3aKOHA COXPAHEHHUSI SHEPTUU.
Pemenne 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHA COXPAHEHHUS

SHEpPruu
Wrtoro no pazneny 12
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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8 KUJIACC
Ne i/t KonunuecTBo [IporpammHoOe coniepkanue OCHOBHBIC BHJIBI ACATEILHOCTH O0yJIAOITHUXCS
HaumenoBanue pa3nenos 4acoB
¥ TeM y4eOHOTro mpeaMera
TensioBble ABJEHUS
1.1 |CtpoeHne ® CBOWCTBa 7 (OCHOBHBIE TTOJIOKCHHUS HaOmroienre u uHTepIipeTanus OmbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHUH CTPOEHUS BEIIECTBA.
Macca u pa3mMepsl aTOMOB U
MOJIEKYJI. OTBITHI,
MOATBEPIKIAI0IINE OCHOBHbBIE
[MOJI0KEHUSI MOJIEKYJISIPHO-
KUHETHYECKOI TEOpUHU.
Moaenu TBEpAOTO, JKUJIKOTO U
raz000pa3HOr0 COCTOSTHUM
BEILIECTBA.

Kpucrannuyeckue u amopgHbie
Tena. OObsiCHEHUE CBOMCTB
ra3oB, )KMJIKOCTEN U TBEPbIX
TEJI HA OCHOBE ITOJIOKECHUN
MOJIEKYJISIPHO-KUHETUYECKON
Teopun. CMaunBaHue u

KA PHBIC SIBJICHUS.
TemnoBoe pacuIupeHue u cxaTue

CBUJICTEILCTBYIOIINX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHUU BEIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

Pemienne 3a1a4 Mo O1eHUBAHUIO KOJIMYECTBA aTOMOB
WIK MOJIEKYJT B €IMHHIIE 00bEMa BEIleCTBA.

AHaM3 TEKCTa JPEBHUX aTOMHUCTOB (Hampumep,
¢dparmenta nosmel Jlykpenus «O npupoje Bemen») ¢
U3JI0’)KeHHEeM 000CHOBaHUI aTOMHOM TUITOTE3BI
(CMBICTIOBOE YTEHHUE).

OrneHka yOeIMTeTbHOCTH ATHX 000CHOBAHUM.
OO0BsicHeHre OPOYHOBCKOTO JBUKEHUS, SIBICHUS
b dy3un 1 pa3nuuui MeXa1y HUIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOU TEOPUH
CTPOCHHMSI BEIIECTRA.

OOBsICHEHHE OCHOBHBIX Pa3JIMuUil B CTPOSHUU Ta30B,
YKUJIKOCTEN U TBEPJBIX TEJ C UCIIOJIb30BAHUEM
MOJIOKEHUN MOJICKYJISIPHO- KHHETUYECKON TEOPUH
cTpoeHus BeulecTBa. [IpoBeneHre onbITOB MO
BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOW COMHU WU
caxapa.
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[IpoBeneHue u 0ObSICHEHUE ONBITOB,
IEMOHCTPUPYIOIINX KallUJUIIPHBIC SIBJICHUS U SIBJIICHHE
CMa4MBaHUs.

OOBsicHEHHE POIM KaWJUIIPHBIX SIBICHUH JUIs
[TOCTYIUICHHSI BOJIBI B OPTraHU3M PACTEHUMN.
Habmronenue, npoBeieHne U 00bsICHEHHE OMBITOB I10
HA0JII0/IEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B,
PKUAKOCTEN U TBepAbIX Tell. OOBbsACHEHNE COXPaHEHUS
00beMa TBEPJIbIX TeJl, TEKYUECTH KUJKOCTH (B TOM
qrClie, Pa3HUIIbI B TEKYYECTH JUIsl pa3HbBIX KUJKOCTEH ),
TaBJICHUS rasa.

[IpoBeeHuE ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCHUMOCTD JJaBJICHMs BO3AyXa OT ero o0bema u
HarpeBaHMsI WM OXJIXKICHHS, U UX O0BSICHEHHE Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YYEHHS.

AHQJIN3 IPAKTUYECKUX CUTYallUl, CBSI3aHHBIX CO
CBOMCTBAMM I'a30B, JKUIKOCTEN U TBEPABIX TEI

1.2

TernnoBele MPoOLECCH

21

Temneparypa. CBs3b
TEMIIepaTypbl CO CKOPOCTHIO
TETUIOBOTO JIBMYKCHUS YaCTHII.
Buytpenssist sneprusi. CriocoOsl
W3MEHEHMS BHYTPEHHEH
PHEPTUH: TEIUIoNepeaada 1
COBEpLIEHUE PabOTHI.

O0ocHOBaHUE TIPABUIT U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IMYHBIX CIIOCOOOB U3MEPECHHUSI H IITKAJ
TEMIIEPATYPHI.

HaoOronenne u oObsICHEHHE ONBITOB,
IEMOHCTPUPYIOIINX H3MEHEHUE BHYTPEHHEH YHEPTUU
TeJa B pe3ysibTaTe TEIIonepeaun U paboThl BHEITHUX
CHJL.

HaGnronenve u 00bsICHEHHUE OITBITOB,
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Buael renonepegayu:
TETUIONPOBOIHOCTh, KOHBEKIIHS,
n3iydeHue. Konuuectso
TEIUIOTHI. Y JIeJIbHAs
TETIOEMKOCTh BEIIECTRA.
Ternaoo0MeH U TEII0BOE
paBHOBECHE. YpaBHEHHUE
TerIoBoro Oamanca. [lnaBnenue
1 OTBEp/ICBaHUE
KPUCTAJUIMYECKUX BEIIECTB.

Y ienpHas TEII0Ta MJIaBJICHUA.
[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenue. Y nenpHas Teniora
napooOpazoBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KHTICHUS OT
aTMOC(EepHOTO JaBJICHUS.
BnaxxHOCTh BO3/1yXa. DHEPIUs
TOIUTMBA. Y ebHAs TEIIoTa
CrOpaHusl.

[TpuHIHTIBI PaOOTHI TETUIOBBIX
neurareneit KIT/[ termoBoro
TBUTATE.

oOcCyKJIeHNE MPAKTUUECKUX CUTYALHH,
TIEMOHCTPUPYIOITUX Pa3JIMUYHbIC BUbI TEIJIONEPEAAYM:
TETJIONPOBOIHOCTh, KOHBEKIIUIO, U3TyUYCHHUE.
VccnenoBanue sSIBICHHS TEIUIOOOMEHA TTPU
CMEILIUBAHUM XOJOAHOMN U TOPSYEH BOIBI.
HaG:toieHre ycTaHOBIIEHUS TETIOBOTO PAaBHOBECHS
MEXKy TOpsiYeil U X0JIOJHOM BojioM. OnpeiesieHue
(M3MepeHne) KOJTUYECTBA TEIIOTHI, TOJTYYEHHOTO
BOJIOM MPU TEIIIO0OMEHE C HATPETHIM METAUTMUYECKUM
uunuHApoM. Onpenenenue (M3MepeHne) yaeabHOMu
TEIIJIOEMKOCTH BEIIICCTBA.

Pemmenne 3aa4, CBI3aHHBIX C BRIYMCICHHUEM
KOJINUECTBA TETUIOTHI U TETNIOEMKOCTHU MPU
TEIJI000MEHE.

AHaIU3 CUTYyallui MPaKTUYECKOT0 UCIIOJIb30BaHUS
TETJIOBBIX CBOMCTB BEIIECTB U MAaTEPUATIOB, HAIIPUMED,
B LIEJISIX DHEPTOCOEPEIKEHUS: TTIIION3OISIIHA,
HHEprocOeperamIme KPhIm, TEPMOAKKYMYIISTOPHI 1
T. 1.

HaOntoeHue sBieHnil ucnapeHusi 1 KOHJEHCAIIUH.
VccnenoBanue mpoiecca uCrapeHus pa3InyHbIX
JKUIKOCTEH.

OObsicHEeHUE SABICHUN UCTIApEHUS

43




®denepanpHas padouas mporpamma | dusnka. 7-9 kiaccel (0a30BbIH YPOBEHBD)

TeruioBble IBUTATENN U 3aIllUTa
OKPY>KaroIlIel CPEBI.

3aKOH COXpaHEHUs U
MpEBpAICHUsI SHEPTUH B
TEIUIOBBIX Ipolieccax

1 KOHJICHCAIIUX Ha OCHOBE aTOMHO- MOJICKYJISIPHOTO
YUCHHUSI.

HaGmronenue n o0bsicHEHUE Tpolecca KUMEeHus, B TOM
YICJIe 3aBUCUMOCTH TEeMIIEPATypPhl KATICHUSI OT
TaBJICHUS.

Omnpenenenre (M3MepeHrEe) OTHOCUTEIIBHON
BIIQYKHOCTH BO3/IyXa.

HaGumronenue mpoiiecca MiaBiIeHus KpUCTAUIMYECKOTO
BEIlECTBa, HapUMep, Jbaa. CpaBHEHHE MPOIECCOB
MJIaBJICHUS KPUCTALTHYECKUX TE U pa3MATrYeHus mpu
HarpeBaHuU aMOP(HBIX TeTI.

Omnpenenenne (U3MEpPEHNE) yIETbHON TEMIOThHI
[JIaBJICHUS JIbJA.

OObscHeHHE SBIICHUH TUTABJICHUS U KPUCTAIUTU3AINH
Ha OCHOBE aTOMHO- MOJIEKYJISIPHOTO yUCHHUS.

PelieHue 3aia4, CBSI3aHHBIX C BBIYMCICHUEM
KOJTMYECTBA TEIJIOTHI B MPOIECcax Teruionepeadn
MpU TUTABJICHUHU U KPUCTAITU3AINH, UCTIAPCHUHU U
KOHJICHCALlUM. AHAJIN3 CUTyallui IPAKTUYECKOTO
MPUMEHEHHUSI SIBJICHUH TIJIaBJICHUS U KPUCTAILTU3AIUH,
HaIrpuMep, NOJy4eHUE CBEPXUUCTBIX MAaTEPUAIOB,
coJieBasi Tpejika U Jp.

AHanu3 paboThl U 00BSICHEHNUE MPUHIINIA TICHUCTBUS
TEIJIOBOTO JBUTATENS.
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Brlunciaenue KoJu4ecTBa TEIIOThI, BBIAEISIOMEr0Cs
[IPY CTOPAaHUU Pa3IM4YHbIX BUAOB ToIuBa, u KII/
nBurarens. O6cyXIeHue 3KOJIOrMUECKUX MMOCIEACTBUN
VICIIOJIb30BAHMS IBUTaTENIEN BHYTPEHHETO CTOPaHUsI,
TEIUIOBBIX U TMAPO3JIEKTPOCTAHIIUN

Hroro mo pazaeny

28

3.11eKTpnqec1me U MAarHUTHBIC ABJICHUA

2.1

DIIEKTPUUECKUE 3aPSJIbI.
3apsKEHHBIE TEJIa U UX
B3aMMO/ICHCTBUS

7

DJIeKTpU3auus Tel.

/[Ba posa 3IEKTPUUYECKUX
3apsia0B. Bzanmoneiicteue
3apSKEHHBIX TEl.

3akoH Kyrnona (3aBUCUMOCTD
CHUJIBI B3aUMOJECHCTBUSI
3apSKEHHBIX TEJ OT BEJIMYUHBI
3aps/I0B U PACCTOSIHUS MEXY
TeJIaMu ).

DJIEKTPUUECKOE TTOJIE.
HarnpskeHHOCTD
DIEKTpUYEeCKOro moJs. [TpuHiun
CYTIEPIIO3UIUU ICKTPUUECKUX
MoJiek (Ha Ka4YeCTBEHHOM
ypoBHe). Hocutenu
PIEKTPUYECKUX 3aPsiIOB.
DNeMEHTApPHBIN JIEKTPUUECKUN

3apsi.

HaO:ro1eHre 1 MpoBeIeHNE OIBITOB TI0 JIEKTPU3AIUN
TEJ TIPU CONPUKOCHOBEHUU U UHIYKIIHEH.
HaGnronenre n 00bsICHEHHE B3aMMOICHCTBHS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJ.
OObscHeHHE PUHIUIA IEWCTBUS AIEKTPOCKOIIA.
OOBsICHEHUE SBICHUHN JJICKTPU3ALNH ITPU
CONPUKOCHOBEHMH TEJI U UHIYKIIUEH C
MCIOJIb30BAHMEM 3HAHUI O HOCUTENSAX AIEKTPHUUYECKHUX
3apsI0B B BemiecTBe. Pacno3sHaBanue  00bsICHCHHE
SIBJICHUW 3JICKTPU3alMH B TOBCETHEBHOW KU3HU.
HaoOronenre u oObsICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
PIEKTPUYECKOTO 3apsjia.

HaG:to1eHre onbITOB 0 MOJICTTUPOBAHUIO CHIIOBBIX
JIMHHM 3JIEKTprdYecKoro noiia. MccnegoBanue
EHCTBUS DJIEKTPUIECKOTO OISl Ha TIPOBOHUKHU U
TUAIEKTPUKH
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Crpoenue atoma. [IpoBoiHUKH U
TUDJIEKTPUKH. 3aKOH
COXpaHEHHUS IEKTPUUECKOTO
3apsija

2.2

[ locTOSIHHEII
PIEKTPUYECKUAN TOK

20

DJIEKTPUUECKUI TOK. Y CIOBUS
CYIIIECTBOBAHUS JIEKTPUUECKOTO
TOKa. ICTOYHHKHU TTOCTOSTHHOTO
TOKa. [[efiCTBUS 3JIEKTPUYECKOTO
TOKa (TEIJIOBOE, XMMHUYECKOE,
MarHUTHOE).

DJIEKTPUUECKUN TOK B
PKUJIKOCTSIX U Ta3ax.
DnekTpuueckas mnenb. Cuma
TOKa. DJIEKTPUUYECKOE
HaIpsDKEHUE.

CornpoTHBi€HUE TPOBOIHUKA.

Y IeJIbHOE CONPOTUBIICHUE
BellecTBa. 3akoH Oma It
y4acTKa LEeMH.
[TocnenoBaTeabHOE U
MapajjieabHOE COCIUHEHUE
MPOBOTHUKOB.

Pabora 1 MOIITHOCTH
PIIEKTPUYECKOTO TOKA.

HaGuroieHre pa3inyHbIX BUJIOB ICHCTBHS
AIIEKTPUIECKOTO TOKA U OOHAPYKEHHE STUX BUJIOB
ENCTBUS B IOBCEAHEBHOM KU3HU. HaOmonenue
BO3HUKHOBEHUS Fa30BOTO pa3psiga U AIEKTPUIECKOrO
TOKa B JkuAKOCTH. COOpKa M UCTIBITAHHE
PIEKTPUYECKOM LIETH ITOCTOSHHOIO TOKA.

M3mepenne cuibl Toka amnepMerpoM. Mzmepenue
PIEKTPUYECKOTO HAMPSKEHUS BOJIbTMETPOM.
[IpoBeneHne U 00BSICHEHUE OIBITOB,
TIEMOHCTPUPYIOLIUX 3aBUCUMOCTD 3JIEKTPUUECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €0 JIJIMHBI, TIJIOIIAAN
[MOIIEPEYHOr0 CEYEHUS U MaTepurala.

HccenoBanre 3aBUCUMOCTH CUJIbI TOKA,
[MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOPa U HAIIPSHKEHUS HA PE3UCTOPE.

[IpoBepka npaBuiia CIOKEHUS HAPSKECHUN TPU
[MOCJIE0BATEIIbHOM COEIUHEHUU JBYX PE3UCTOPOB.
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3akoH [[>xoyns-Jlenna.
DneKTpUuYecKue 1enu u
MOTPEOUTENN ANEKTPUUECKON
pHepruu B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka npaBuiia Jyisi CUIIbI TOKA MPU NapajuIeIbHOM
COEMHECHUU PE3UCTOPOB. AHAIN3 CUTYyaLHI
[IOCJIEIOBATENIBHOTO U MApAJIJIEIbHOTO COETUHEHUS
[TPOBOJIHUKOB B TOMAIIHUX DJICKTPUUECKUX CETSX.
Pemrenne 3aaa4 ¢ ncnoap30BaHueM 3akoHa OMa u
dbopMyI1 pacueTa AMEKTPUIECKOTO COMPOTUBIICHUS MPU
[TOCJIEI0BATEIIBHOM U MTAPAJUIEIIBHOM COCUHEHUH
MpoBOAHUKOB. OnpeeseHre padoThl SIEKTPUIECKOTO
TOKa, IPOTEKAIOIIETO YEPE3 PEIUCTOP.

OnpeneseHre MOIHOCTH MIEKTPUIECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

M ccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Yepe3
TaMIoYKy OT HanpsikeHus Ha Hel. Onpenenenue KITJ]
HarpeBaTesis.

VccnenoBanue npeoOpa3oBaHus SHEPTUU TTPU
noabeMe rpy3a anekrpoasurareiaemM. OObsicHeHne
YCTPOWCTBA U IPHUHIUIIA JECHCTBUS JTOMAIHUX
DIIEKTpOHArpeBaTeIbHbIX TPUO0poB. OObSICHEHHE
[IPUYMH KOPOTKOI'O 3aMBIKaHMS M IPUHIUIIA 1EUCTBUS
[JIaBKUX NIPEJIOXPAHUTEIICH.

Pelenne 3aaa4 ¢ UCMOIb30BaHUEM 3aK0oHa J[>koyiis-
Jlenma

2.3

MarHuTHbIC SIBJIICHUS

IlocTossHHBIE MATrHUTEIL.
B3aumoneiictBue

lccnenoBaHne MarHMTHOT'O B3aUMOENCTBUSA
MOCTOSTHHBIX MATHUTOB.
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MOCTOSIHHBIX MarHuTOB.
MarauTHO€E noJie.

MarautHoe moJie 3eMJIU U €ro
3HAUYEHHUE JUIS )KU3HHU Ha 3eMIIE.
OmnsiT OpcTena. MarHuTHoe
M0JI€ IEKTPUUECKOTO TOKA.
[[puMeHeHne 2JIeKTPOMarHuTOB
B TeXHUKE. /[elicTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK
C TOKOM. DJIEKTPOABUTATENb
[MOCTOSIHHOTO TOKa.
Hcnosb3oBanue
PIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPONCTBAX M Ha
TPAHCIIOPTE

l3yuyeHre MarHuTHOTO I10JIS1 TOCTOSITHHBIX MarHUTOB
npu ux o0beAMHEHUN U pa3aeneHuu. McenenoBanue
MAarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MAarHUTOB.
3y4eHre MarHuTHOTO MOJIsl IOCTOSIHHBIX MarHUTOB
npu ux o0beAMHEeHUN U pasaeneHuu. [Iposenenue
OIBITOB 110 BU3YyaJIN3al[MH ITOJISI HIOCTOSIHHBIX
MarHuTOB.

3yueHne sABICHUS HAMarHNYMBaHMS BELIECTBA.
lccnenoBanue NEUCTBUS DIEKTPUIECKOTO TOKA Ha
MAarHUTHYIO CTPEIKY.

[IpoBeieHME ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD CHJIbI B3aMMOJEUCTBUS KAaTYIIKU C TOKOM
Y MarHuTa OT CWJIbI U HAIIPaBJICHUS TOKA B KaTYIIKE.
AHQJIA3 CUTYalMi IPAKTUYECKOrO PUMEHEHUS
HIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOICTBAaX, MPOMBIIIIEHHOCTH, METUIIUHE).
M3yueHne 1eiCTBUS MarHUTHOTO TOJISI HA POBOJHUK
C TOKOM.

M3ydenue nencTBus dyekTpoasurarens. M3mepenune
KII/I anekTpoaBUraTeabHON yCTAaHOBKH.
Pacrnio3HaBaHKe ¥ aHAJIN3 PA3JIUYHBIX IPUMEHECHUN
DIIEKTpOABUTaTeNel (TpaHCHIOPT, OBITOBBIE YCTPOCTBA

v J1p.)
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2.4 [DnekTpoMarHUTHas 4 OnBITHI O UCCIIEIOBAHUIO SBIICHUS
HHIYKIIUA ONOBITEL CDapaI[e;L IBneuue 3H€KTp0MaFHHTHOﬁ WHIAYKIOUA: UCCIICOAOBAHNC

>JIeKTPOMArHUTHON UHAYKIMY, [A3MCHCHUH 3HAYCHUS U HAIPABJICHHS HHYKIIHOHHOTO
[IpaBuiio Jlenua. TOKa
OnektporeHeparop. Crnocoosl
MOJIyUYEHHUS AIEKTPUUECKON
PHEPTUU. DINEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HICTOUHHKAX
HHEPTUU

HToro mo pazaeny 37

Pe3zepBHOE Bpemsi 3

OBUIEE KOJIMYECTBO 68

YACOB I10 I[TPO'PAMME
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9 KJIACC
Ne i/ KonnuecTBo [TporpamMmHOe cosiepikaHue OCHOBHBIE BUJIBI JICATEIBHOCTH 00 YyJAFOIIUXCS
HaunmeHnoBanue pas3aenon 4acoB
U TeM y4eOHOTO IpeaMeTa
MexaHn4yecKHe sBJIeHHS
1.1 MexaHU4eCKOE NBUKEHHE 10

U CIIOCOOBI €r0 OMUCAHUSA

MexaHM4eCKOoe JIBUKEHHE.
MarepuanbpHas Touka. Cucrema
orcyeTa. OTHOCUTEIHLHOCTD
MEXaHUYECKOTO IBMKCHUS.
PaBHOMEpPHOE MPAMOIMHENHOE
nBuxeHue. HepaBHomepHoe
MPSMOJIMHENHOE JIBUKEHUE.
CpenHsisi © MTHOBEHHAs
CKOPOCTb TeJIa MpU
HEPAaBHOMEPHOM JBHKECHUU.

'Y CKOpeHue.

PaBHOYCKOpEHHOE
MPSMOJIMHEHHOE IBUKEHUE.
CBobOomHoe maenne. OnbITh
["anumes.

PaBHOMEpHOE TBIKEHHE 11O
OKPY>KHOCTH.

[lepuoa u yactoTa oOpaIeHusI.

JIuneliHas u yrioBasi CKOPOCTH.

AHaHU3 U 00CYXKJCHHE Pa3IMYHBIX IPUMEPOB
MEXaHUYECKOTO JIBFKCHUS.

OO0cyxIeHHE TPAHUI] TPUMEHUMOCTH MOJICITH
«MaTepuagbHasi TOUKay.

Onucanne MEXaHUYECKOTO JABMKCHUS Pa3TUIHBIMA
crioco0amu (ypaBHEHUE, Ta0IuIa, Tpaduk).
AHaJN3 KU3HEHHBIX CUTYaIIU, B KOTOPBIX
MPOSIBIIICTCS OTHOCUTEILHOCTh MEXaHUYECKOTO
TBUKEHUSI.

HaGuroieHre MexaHM4eCcKoro IBHKEHUS Tella
OTHOCHTEJIPHO Pa3HBIX TeJl OTCYETA.

CpaBHeHHE TyTeH U TPAEKTOPU IBU>KEHUS! OJTHOTO U

TOTO K€ TeJa OTHOCHTEILHO PA3HBIX TEJ OTCUETA.
AHanu3 Tekcta ["anmuiest 00 OTHOCHTEIIbHOCTH
TBVYKEHUST; BBITIOJTHEHUE 3aJaHUH 110 TEKCTY
(CMBICTIOBOE YTEHHE).

OmnpeneneHue cpeHel CKOPOCTH CKOJBKCHHUS
OpycKa WK JBMKEHUS IIapUKa 110 HAKJIOHHOMN
TUIOCKOCTH.

AHnanu3 1 o0CyKIAeHne crocoboB
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LlenTpocTpeMUTENIbHOE
YCKOpEHUe

MPUOIMKEHHOTO ONPEIEIEHUS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHre CKOPOCTH PABHOMEPHOTO JBUKEHUS
(mmapuka B KUAKOCTH, MOJIETHU AIIEKTPUIECKOTO
aBTOMOOWIIS U T. U.). OnpeieNieHue myTH,
[TPOMICHHOT0 3a JaHHBIN IPOMEKYTOK BPEMEHHU, U
CKOPOCTH Tella 1o rpauKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOT'O ABUKEHUS OT BPEMEHHU.
OO6cyxaeHre BO3MOKHBIX IPUHIUIIOB JIEHCTBUS
pUOOPOB, UMEPSIFOIIUX CKOPOCTH (CITUIOMETPOB).
BolunciieHrne nyTH U CKOPOCTH MIPH
[PAaBHOYCKOPEHHOM IPSIMOJIMHEITHOM IBUKEHUU TeJa.
OnpeneneHue NpoiIEHHOrO NyTH U YCKOPEHHUS
JIBUOKEHUS TeJla 10 rpauKy 3aBUCUMOCTH CKOPOCTH
[PaBHOYCKOPEHHOT'O NMPSMOJIMHENHOIO JBUKEHUS Tea
OT BpEMEHU.

[Iposepka cunomeswvl.: eciu npu pagHoyCcKOPeHHOM
osudiceHuU be3 HauaIbHOU CKOPOCMU Nymu
OMHOCAMCS KAK PO HEeYemHblX Yucei, mo
coomeemcmeyouue npomedcymrKu 6pemeHu
0OUHAKOBDL.

OnpenenieHne yCKOPEHUS Tea Mpu
PaBHOYCKOPEHHOM JIBUKEHUU
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M0 HaKJIOHHOM TJIOCKOCTH.

M3mepenune neproja U 4acToThl OOpallleHus Teja 1mo
OKPY>KHOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBUKEHUS
Tesa 10 OKPYKHOCTHU. Perenue 3ai1a4u Ha
ompeieNieHne KHHEMAaTUUECKUX XapaKTePUCTUK
MEXaHUUYECKOTO IBUKEHUS PA3ITMUHBIX BUJIOB.
PacriozHaBanue u npuOIMKEHHOE OMHMCAHNE
Pa3TUYHBIX BUIOB MEXaHUYECKOTO JIBUXKEHUS B
PUPOJIEC U TEXHUKE (HA TPUMEpPax CBOOOIHO
Maal0IINX TN, IBIXKCHUS KUBOTHBIX, HEOECHBIX
TEJ, TPAHCTIOPTHBIX CPEJCTB U JIp.)

1.2

BizauMoelicTBUE TEN

20

[IepBeiit 3akoH HproToHa.
Bropoii 3akoH Herorona. Tpernii
3akoH HeroTona. [Ipuaimn
CyNEpPHO3ULUHU CUIL

Cuna ynpyroctu. 3akoH ['yka.
Cuita TpeHus: cujla TpeHUs
CKOJIbJKEHUS, CUJIa TPEHUS
MOKOSI, IPYT'He BUIbI TPEHUSI.
Cuna TSXKECTH U 3aKOH
BCEMHUPHOTO TSATOTEHUS.

Y ckopeHue cBoOOTHOTO
najeHus. J[BukeHue riaHer

HaoOmoieHre u 00CyKIeHHE OIBITOB C IBMDKCHUEM
TeJa MPU YMEHbBIIICHUH BIUSHUS IPYTUX Te,
MPETNSTCTBYIONIUX JABMKCHUIO. AHAIU3 TEKCTa
["anuses ¢ onMcaHueM MBICIIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIMH; BHITIOJIHCHUE
3a/1aHUI TI0 TEKCTY (CMBICIIOBOE UTEHHE).
OO0cyx1eHre BO3MOXXHOCTH BBITIOJIHCHHS 3aKOHA
WHEPIMU B PA3IMYHBIX CUCTEMaX OTCYETA.
HaGmronenne n o0cykIeHne MEXaHMIECKHIX
SIBJICHUH, TIPOUCXO/ISIINX B CHCTEME OTCUETa
«Tenexka» rnpu ee paBHOMEPHOM
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BoKpyT CoinHua. [lepBas
KOCMHMYECKast CKOPOCTb.
HeBecomocTh U eperpy3KH.
PaBHOBECHE MaTEpUaIbHOU
TOUYKU. AOCOJIIOTHO TBEPJI0E
Teno. PaBHOBecue TBEpIOro Tena
C 3aKPEIUICHHOMN OChIO
BpanieHus. MOMEHT CHUJIBL.
LlenTp TsKECTH

1 YCKOPEHHOM JIBUKEHUU OTHOCUTEIILHO KaOMHEeTa
(dusukn.

J{eiCTBUSA C BEKTOPAMU CHUJI: BBIMIOJIHEHHUE 3aJaHUI
[0 CJIOKEHUIO ¥ BEIYUTAHUIO BEKTOPOB.
HaGroieHre u/unm npoBeieHUE OMBITOB,
NIEMOHCTPUPYIOIIHNX 3aBUCUMOCTh YCKOPEHUS TeJa OT
[MPUII0KEHHOU K HEMY CHJIBI M MacChI Tela.

AHau3 U 00BSICHEHUE SIBJICHUH C UCIIOJIb30BAaHUEM
BTOpOro 3akoHa HeroToHa. Pemenne 3amad ¢
HCIOJIb30BAHUEM BTOPOTO 3aKoHa HeroTOoHA 1
npaBuja cioxeHus cuil. OnpeaeneHue KeCcTKOCTU
MPY>KUHBI.

AHaJIN3 CUTYyalluid, B KOTOPHIX HAOIIOIAt0TCSI
yrpyrue aedopMaiuu, 1 uX 00bICHEHUE C
MCIIOJIb30BaHUEM 3aKOHa ['yKa.

Pemenue 3a1a4 ¢ uCroap30BaHUEM 3aKOHA ['yKa.
MccnenoBanre 3aBUCUMOCTH CUITBI TPEHUS
CKOJIBXKEHUS OT CHJIBl HOPMAJIBHOTO JaBJICHUS.
OOCyXIeHHE PE3YIHTATOB UCCIICIOBAHUS.
Onpenenenne Ko3hGUITUEHTA TPEHUS CKOTBKEHUS.
M3mepeHue cuibl TPEHUS MOKOS.

Pemenue 3a1a4 ¢ uCnosib30BaHueM (POPMYITBI IS
CHUJIBI TPEHUS CKOJIBKCHHUSI.

AHaNu3 IBUKEHUS TEJ TOJBKO MOJ IeCTBUEM
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CHJIBI TSDKECTH - CBOOOIHOrO nmageHus. OObsACHEHUE
HE3aBUCHUMOCTH YCKOPEHUS CBOOOTHOTO MaICHUS OT
Macchl Tejia. OlleHKa BeJIMYUHBI CUIIBI TATOTCHUS,
NEHCTBYIONICH MEXTY ABYMS TelaMu (I pa3HbIX
Macc).

AHaIn3 IBUKEHHUS HEOSCHBIX TE IO ACHCTBUEM
CHJIBI TATOTCHUS (C UCIIOJIb30BAHHEM
TTOTIOJTHUTEIBLHBIX HCTOYHUKOB HH(OPMAITUN).
Perienue 3a1a4 ¢ UCIIOJI30BaHMEM 3aKOHA
BCEMHUPHOTO TATOTCHUSI ¥ (POPMYJIBI JISl pacdyeTa
CHUJIbI TSXKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA, OMHCHIBAIOIIETO
MPOSIBJIICHUS 3aKOHA BCEMHPHOT'O TATOTEHUS,
BBITIOJTHCHHUE 3aJIJaHUM 110 TEKCTY (CMBICIIOBOE
YTCHUE).

HaGmronenne u 006cyXI€HHEe OTIBITOB IO U3MEHEHUIO
Beca TeJla PU YCKOPCHHOM JIBUYKCHUH.

AHaJIM3 YCIIOBUH BO3HUKHOBEHHUS HEBECOMOCTH U
eperpy3Ku.

Pemenue 3a7a4 Ha onpe/eicHUe Beca Tena B
PA3TUYHBIX YCIOBHSIX.

AHaIN3 CWI, JCHCTBYIOIIMUX HA TEJIO, MTOKOSIIeeCs Ha
orope.

OmnpeneneHue MeHTpa TSHKECTH Pa3INIHbIX TEJ
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1.3.

3aKOHBI COXpaHCHUA

10

Nmnynbec Tena. I3menenue
MMITyJIbCa. VIMITYJIbC CHIIBI.
3aKOH COXpaHEHHUs UMITYJIbCA.
PeakTBHOE IBMKEHHE.
Mexanuyeckasi paboTa u
MOIIIHOCTh. PaboTa cuit TsxecTH,
YOPYrocTty, TpeHus. CBs3b
DHEPTUU U PabOTHI.
[loTeHunanbHas 3Heprus Tena,
[MOJAHATOTO HaJ IOBEPXHOCTHIO
3emud. [loTeHnanbHas YHEPrus
CKATOW MPYKUHBI.
Kunernueckas sHEprusi.
Teopema 0 KHHETHYECKOU
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHU4ECKOW SHEPTUHU

HaOmoienue u 006Cy>/1IeHUE OMBITOB,
NIEMOHCTPUPYIOIINX Mepeauy UMITYIbCa IPU
B3aMMO/JICHCTBUU Tell, 3aKOH COXpPaHEHUS UMITyJIbCca
[pu a0COJIIOTHO YIIPYTOM U HEYIIPYTOM
B3aMMOJICHCTBUU TeJl. AHAIN3 CUTYyallui B
OKpYKAaroIIei >KU3HH C UCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHHUsI UMITYJIbCA.

PacriozHaBaHue SBIICHUS PEAKTUBHOTO JABUKCHUS B
[PUPOJIC U TEXHUKE.

[[prMeHeHre 3aKOHa COXPaHEHUS UMITYJIbCa JIs
pacyeTa pe3yJbTaTOB B3aUMOICUCTBUS Te (Ha
mpuMepax HeYIPYTroro B3auMoOJICHCTBUS, YIIPYToro
LEHTPAIbHOTO B3aUMOACHCTBUA IBYX OJIMHAKOBBIX
TE€JI, OJJHO U3 KOTOPBIX HEMOJBUKHO).

Perienne 3a7a4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHUsI UMITYJIbCA.

OmnpeaeneHne padoOThl CHIIBI YIPYTOCTH MPHU MOAbEME
rpy3a ¢ UCTIOJIb30BAaHWEM HETOIBHIKHOTO U
MOJIBI>KHOTO OJI0KOB. MI3MepeHre MOIITHOCTH.
M3mepenue moTeHIIMaaIbHON YHEPTUH YIIPYTO
ne(OpMHUPOBAHHON MPYKUHBI.

3MepeHne KUHETUYECKOM SHEPTUHU TEJIA 110 JJINHE
TOPMO3HOTO MyTH. DKCIIEPUMEHTAITBLHOE CpaBHEHNE
M3MEHEHUS
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MOTCHIUAIBHOW U KUHETUYECKOW SHEPTUH TeJa IpU
NBIDKCHHUH 110 HAKJIOHHOM IIJIOCKOCTH.
DKCIepuMEHTalIbHAsI POBEPKa 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTHH MPHU CBOOOTHOM MaCHUH.
[[ppuMeHeHNEe 3aKOHA COXPAHEHUS MEXaHUYECKOU
SHEPrUU JJIs pacueTa NOTEHUUATIBHON 1
KUHETUYECKOM SHEPTUH Tena. Pemenne 3agay ¢
MCMOJIb30BAHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKOM

SHEPTUU
HToro mo pazaeny 40
Mexanndeckue KoJaeO0aHus ¥ BOJTHBI
2.1 MexaHuyeckue 7 KonebarenpHOE IBUKEHUE.
KoJIeOaHUS OCHOBHBIC XapaKTEPUCTUKU

KoJIeOaHUI: IEPHO/I, YaCTOTA,

aMILTUTya. MaTeMaTH4eCKui ¥ [Hagmonenue kojieOGanuii Mo AeiCTBUEM CHIT

TIPYKHHHBIH MasATHUAKH. TSOKECTH M YIPYTOCTH U OOHApYKEHUE O J00HBIX
[IpeBpaleHre SHEPTHH NPHU KoJieO0aHUM B OKPYXAIoLeM MUpe. AHAIU3
KONIEOATEeIbHOM IBUKCHUM. KoJieOaHUH Tpy3a HAa HUTH U HA TIPYKHUHE.
3aTyxaromue KoneOaHus. Onpenenenue 4acToThl KoJIeOaHUI MaTEMAaTHUYECKOTO
BbIHYKICHHEIC KONCOAHHS. U IPYKUHHOTO MasiTHUKOB. Habmonenue n
Pe3onanc o0BsICHEHHUE SIBJICHUS pE30HAHCA.

lcciaenoBanre 3aBUCUMOCTH TIEpHOJIa KoJieOaHu
MO/IBEIIICHHOTO K HUTH TPy3a OT JIJTUHBI HUTH.
[IpoBepka HE3aBUCUMOCTH MEepUoja KoaeOaHui
rpys3a, MOJABEIICHHOIO K JIEHTE, OT MacChl Ipy3a.
HaGronenne u 0o0CyXIeHHE OTIBITOB,
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NIEMOHCTPUPYIOIIMX 3aBUCUMOCTD TIEpHOJIa
KoJIeOaHU TIPYKUHHOTO MAasITHUKA OT MacChl Tpy3a u
YKECTKOCTH TPY>KUHBI.

[IprMeHeHne MaTeMaTHYECKOTO B MPYKHHHOTO
MasTHUKOB B KQUe€CTBE MOJICIICH JJIs OTTCAHUS
KOJICOAHU B OKPYKAIOIIEM MHPE.

PerieHne 3a7a4, CBI3aHHBIX C BEIYUCICHUEM WU
OIICHKOM 4acTOTHI (TIepro/ia) KojaeOaHu .

U3mepenue yckopenus c60000H020 NadeHus

2.2

MexaHnnyecKue BOJIHEIL.
3BYyK

MeXaHUYeCKUE BOJTHBI.
CBolicTBa MEXaHHMYECKHUX BOJIH.
[IponoabHbIE U TONIEPEUHbIE
BOJIHBI. [[JTMHA BOJIHBI U
CKOpPOCTb €€ pacipOCTpaHEHHUS.
MexaHn4eCKue BOJIHBI B
TBEP/JIOM TEJIE, CEUCMUYECKNE
BOJIHBL. 3BYK. [ pOMKOCTBH 3ByKa
U BbIcOTa TOHA. OTpaxeHue
3ByKa. H(Dpa3Byk 1 yiabTpa3Byk

OOHapyXCHHE M aHAJIN3 BOJTHOBBIX SIBJICHHH B
OKPYXaroIeM MHpE.

HaOmroieHne pactipocTpaHeHUs TPOIOIBHBIX 1
MOTIEPEUHBIX BOJIH (Ha MOJICJIN) U OOHAPYKEHHE
QHAJIOTMYHBIX BUJIOB BOJIH B IPUPO/IC (3BYK, BOJHBI
Ha BOJIC). BeIunciieHne ITMHBI BOJHBI U CKOPOCTH
PactpoOCTPAaHECHUS 3BYKOBBIX BOJIH.
JKCTIEpUMEHTAJILHOE OTIPEICIICHIE TPAHUI] YACTOTHI
CJIBITIIMBIX 3BYKOBBIX KOJICOAHMUIA.

Ha0ro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT
JacTOTHI (B TOM YHCJIE, C HCIIOJIb30BaHUEM
MY3bIKATbHBIX HHCTPYMCHTOB).

HaOmronenne u 00bsiICHEHHE SIBJICHUST aKyCTUUECKOTO
pe3oHaHca.
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AHaJIN3 OPUTHHAIBHOTO TEKCTA, TIOCBSIIIICHHOTO
WCTIOJIH30BAHUIO 3BYKa (WJIH yIbTPa3BYyKa) B TEXHUKE
(9x0JI0KaNus, YABTPA3BYK B MEAHUIIUHE U . );
BBITIOJTHEHUE 3aJaHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE)

Wrtoro no pazneny

15

3J'I€KTpOMaFHI/ITH08 IMOJI€ 1 3JICKTPOMAIrHUTHBIC BOJTHBI

3.1 |DnekTpoMarHuTHOE TOJIe 6 DJIEKTPOMArHuTHOE TOJIE. [TocTpoenue paccyxaeHn, 000CHOBBIBAIOIINX
1 DJICKTPOMAarHUTHbBIC DIEKTPOMArHUTHBIE BOJTHBI. B3aUMOCBS3b ANEKTPUIECKOTO U MATHUTHOTO MOJIEH.
BOJTHBI CBolicTBa MIEKTPOMArHUTHBIX  |[DKCIIEPUMEHTAIIBHOE U3YYEHUE CBOMCTB
BoutH. [lIkana AJIEKTPOMArHUTHBIX BOJIH (B TOM UYHKCIIE C TTIOMOIIBIO
PJIEKTPOMArHUTHBIX BOJIH. MOOWJIBHOTO TeeoHa).
Mcronbp3oBanue AHaJIN3 PEHTT€HOBCKUX CHUMKOB Y€JIOBEUECKOIO
DJICKTPOMArHUTHBIX BOJH JJISI  (OpTaHU3Ma.
COTOBOM CBSI3H. AHaJIN3 TEKCTOB, ONMUCHIBAIOIIUX MPOSIBICHUS
DJIEKTpOMAarHuTHasi Ipupoja PJIEKTPOMArHUTHOTO U3JTYYEHHUS B IPUPOJIC: JKUBBIC
cBeta. CKOpOCTH CBETA. OpPTaHU3MBI, U3TyYEHHUsI HEOSCHBIX TEN (CMBICIOBOE
BoJiHOBBIE CBONCTBA CBETA YTCHUE).
Pacrnio3naBanue v aHAIN3 PA3TUYHBIX TPUMEHCHUM
PJIEKTPOMArHUTHBIX BOJH B TEXHUKE.
3ydueHre BOJIHOBBIX CBOMCTB CBETA.
Pemienue 3a1a4 ¢ ucmnoib3oBaHueM Gopmys s
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHBI BOJHBI U
JacTOThI CBETA
Wrtoro no pazneny 6
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CBeTOBBIE IBJICHUS

4.1

3aKOHBI PACTIPOCTPAHEHUS
cBETa

JIyueBast Mozenb cBeTa.
lcTouHuKH CBeETa.
[IpsiMmonuHENHOE
PacIpOCTPaHEHHE CBETA.
3armenus ConHua u JIyHbI.
Otpaxkenue ceera. Ilnockoe
3epKano. 3aKOH OTPAKECHUS
CBETA.

[Ipesiomnenne ceera. 3aKOH
rpenomiieHus ceeta. [lonnoe

BHYTPCHHCC OTPAKCHUC CBCTA.

lcrioap30BaHue MOJIHOTO
BHYTPEHHEI'O OTPaXKEHUS B
ONTUYECKUX CBETOBOLAX

HaGumroieHre onbpIToB, JEMOHCTPUPYIOUINX SIBJICHUE
[MPSAMOJIMHENHOTO PACIPOCTPAHEHHUSI CBETA
(BO3HUKHOBEHHUE TEHH U MOIYTEHH), U UX
WHTEPOpPETAUS C HCIIOJIb30BAHUEM MOHATHS
CBETOBOTIO JIy4a.

OObsICHEHHE U MOJIETTUPOBAHKUE COJIHEUHOTO U
JTYHHOTO 3aTMEHUH.

VccnenoBanre 3aBUCUMOCTH YIJIa OTPaKeHUs
CBETOBOI'O JIy4a OT yrja naJeHusl.

M3y4yeHune cBOWCTB U300pakeHUsI B INIOCKOM 3€pKaJie.
Hab6mronenne u 00bsCHEHHE OTIBITOB TI0 MOJIYYSHHIO
M300paKEHUI B BOTHYTOM U BBIITYKJIOM 3€pKajiaX.
HaOmoienne u 00bsICHEHNUE OMBITOB MO
MPEJIOMJICHUIO CBETA Ha TPAHUIIE PA3TUYHBIX CPEJl, B
TOM YHCJI€ OTMBITOB C MOJIHBIM BHYTPEHHUM
oTpaxkeHueM. MccnenoBanue 3aBUCUMOCTH yIiia
MIPEJIOMJIEHHUS OT yTjia NaJ€Husl CBETOBOIO Jiy4ya Ha
FPAHUILIE «BO3AYX-CTEKIIO».

PacniozHaBaHuE SIBJICHUN OTPAXKEHUS U MTPEITOMIICHHUS
CBETa B IIOBCEIHEBHOM KU3HH.
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AHan3 U 00BbSICHEHUE SIBJICHUS] ONITUYECKOTO
MUpaXa.

Pemenue 3a7a4 ¢ UCIOJIB30BAHUEM 3aKOHOB
OTpaKeHHUsI U MPEIOMIICHUS CBETA

4.2 |JIuH3BI ¥ ONITHYECKUE 6 Jlunza. Xop nyyeit B TuH3eE. [Tonyuenue n300pa)keHuit ¢ MOMOIIBI0 coOUparoien
pUOOpPHI Ontruueckasi cucTeMa 1 pacceuBaronieit a3, Onpeaenenre GOKyCHOTO
¢doToamnmnapaTa, MUKPOCKONIa M [PACCTOSIHHSI U ONTHYECKON CHUJIBI coOOUparoieit
Teneckona. ['J1a3 kak onTH4ecKasi JIMH3bL.

cUCTeMa. AHaJIN3 yCTPOMCTBA U MPUHITUIIA 1EUCTBUS
briuzopykocTs u HEKOTOPBIX ONTUYECKUX PpUOOPOB: (poToammapara,
aTbHO30PKOCTh MUKpOCKOIa, TeJeckona. M3yuenue mosienu riasa

KaK ONTHYECKON CUCTEMBI.
AHaNu3 SIBIEHUN OJIM30PYKOCTH U JIaTbHO30PKOCTH,
MPUHIINIA JEHCTBUS OYKOB

4.3  [Pa3noxenue 6enoro ceeta 3 Pasnoxxenue 6enoro cBera B
B CIICKTP cnektp. OnbiTel HeroTOHA.
CnoxxeHue CeKTpanbHbIX
1BeToB. [lucnepeust cBera HaGmronenne pa3nokeHus 6enoro cBera B CeKTp.
HaoOmoienre u 00bsICHEHHUE OMBITOB MO MOTYYEeHUIO
0enoro cBeTa MpH CI0KEHUH CBETA PAa3HBIX I[BETOB.
[IpoBeneHre u 00BbCHEHUE OTBITOB 110 BOCIPUITHIO
[[BETA MIPEIMETOB MIPH UX HAOIIOIEHUH Yepe3

[[BETOBbIE (PUIBTPHI (I{BETHBIE OYKN)

Wroro 1o pazaeny 15
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KBaHTOBBIE SIBJICHUS

5.1 [Mcmyckanue u OmnsiTel Pezepdopna u
TIOT'JIOIIICHUEC CBCTA [IaHCTapHad MOAC/IbL aTOMaA. O6CY}K,Z[GHI/IG [ICJIN OIBITOB Pegep(bopz[a 10
aTOMOM Mopens atoma bopa. HCCJIIEIOBAHHUIO aTOMOB, BBIJIBUKCHHUE TUIIOTE3 O
llciyckaHue 1 MOTJIONICHNE BO3MOXHBIX PE3YIbTATaX ONBITOB B 3aBUCUMOCTHU OT
cBeta aToMOM. KBaHTBI. IPEJITIOIAraeMoro CTPOEH s aTOMOB,
JInHeHIaThIe CIEKTPBI (dbopMyIIpOBaHUE BHIBOJIOB U3 PE3YJIHTATOB OIBITOB.
OO6cyxaeHre MPOTUBOPEUHI MIIaHETAPHON MOJIEIH
aTOMa U OCHOBAaHWI i1 runote3bl bopa o
CTaIlMOHAPHBIX OpOUTaxX AeKTpoHOB. HabmroneHue
CIUIOIIHBIX U JINHENYATHIX CIIEKTPOB U3JIyUYECHUS
pa3nuuHbIX BemecTB. OObsiCHEHNE TUHEHYATHIX
CIIEKTPOB U3J1y4YCHUS
5.2 |CtpoeHue aTOMHOTO sipa PanuoakTuBHOCTH. ANb(ha-, OO6cyxaeHre BO3MOKHBIX THIIOTE3 O MOJIETISX

OeTa- U raMMa-U3JTyYeHUS.
CtpoeHue aTOMHOTO siipa.
HyxioHHas MOJens aTOMHOTO
snpa. 3otonsl. PaguoakTuBHbIe
npeBpatenus. [lepuon
MoJIypacraja aTOMHBIX JIep

CTpOEHHUS A1pa.

Omnpeznenenue cocTaBa saep Mo 3aJaHHBIM MacCOBBIM
Y 3apSI0BBIM YHCIIAM U TI0 TIOJIOKEHHIO B
epHUOANYECKON CHCTEME SJICMEHTOB.

AHaJIM3 U3MEHEHUS COCTaBa siipa U €ro MOoJI0KEeHUS B
NEepUOTNIECKON CHCTEME TIPU a-paJIMOaKTUBHOCTH.
lccrieoBanne TPEKOB a-4acCTHIL IO TOTOBBIM
¢dororpadusim.

OOHapy>keHHe U U3MEPEHNE PaJnaIlHOHHOTO GoHa ¢
MIOMOIIBIO TO3UMETPA, OIIEHKAa €r0 HHTEHCUBHOCTH.
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AHan3 OMOJOTUYECKUX H3MEHEHHH, MPOUCXOISIIIHNX
[10J] ACUCTBUEM PATMOAKTUBHBIX U3ITYUEHUM.

M cnosib30BaHuE paiOaKTUBHBIX U3TyYCHUH B
METUIINHE

5.3 ﬂ,[[epHBIe peakununu 7 ﬂﬂepHBIe peakuuu. 3aKOHBI Pemmenue 3ama4 ¢ MCNIOJIb30BaHUEM 3aKOHOB

COXpaHEHUS 3apsAI0BOTO U COXPaHCHHA MACCOBBIX U 3apPAJ0BbIX YUCCII HA
MACCOBOTO UHCEL. OIpeieIeHHE PE3YIbTATOB SACPHBIX PEAKIIHIA; aHAIIH3
"Heprusi CBSI3H aTOMHbIX siiep. [BO3MOJKHOCTH WJIM HEBO3MOKHOCTH SI/IEPHOM
CBSI3b MACCEI U DHEPIUH. PCaKIN. OI.[GHKa SHCPTUHN CBA3H AACP C
PeakIuy CHHTE3a U JICICHUS HCIIO0Ib30BaHuEM (HOPMYIIbI DUHIITEHHA.
SIep. cTouHuKH SHEPIrUuun O6CY)KI[€HI/I€ MEPCIICKTUB UCIIOJIB30BAHUA
CoutHIIa ¥ 3BE3]. HﬂepHa;[ YIIPaBJIIEMOI'0 TCPMOSACPHOTO CHUHTE3A.
DHEPreTHUKA. O6CY>KI[GHI/IG IPpECUMYIICCTB U 9KOJIOTHYCCKUX
JlelicTBUS paOaKTHBHBIX po0JIeM, CBSA3aHHBIX C SICPHON IHEPTETUKOM
V3JIy4eHUN Ha KUBbIE
OpTaHU3MBI

Wrtoro no pazneny 17

IToBTOpHTENBbHO-0000 AT MOYJIb

[ToBTOpEHUE U 9

000011IeHIE COIepIKAHUS
Kypca ¢pusuku 3a 7-9
KJ1aCChI

Cucremaruzanus u 06001IeHHE
MPEJMETHOTO COJICPIKAHUS U
OIBITA JICATESIBHOCTH,
MPUOOPETEHHOTO NMPHU U3yUCHUH
BCETO Kypca PU3NKHA OCHOBHOTO

o01mero oOpa3zoBaHusl.

BrlinosniHeHre yueOHbIX 3aJaHul, TPEOYIOIUX
JIEMOHCTPALUU KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPAMOTHOCTb:

- IPUMEHEHUS NIOJIYYEHHBIX 3HAaHUU JUIsl HAYYHOT'O
00BsicHEeHUs1 (PU3MUECKUX SBJICHUN B OKPYXKaIoIeh

IMIPpHUPOAC, B HOBCGI[HCBHOﬁ JKHU3HH U BBISABJICHHUA
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[loaroroBka K OCHOBHOMY
rOCY/apCTBEHHOMY JK3aMEHY I10
(dbusuke 17 00yJaromuxcs,
BBIOPABILIUX 3TOT Y4€OHBII
MpeIMeT

(U3NYECKUX OCHOB psiia COBPEMEHHBIX TEXHOJIOTHIA;
- IPUMEHEHUS] OCBOEHHBIX AKCIIEPUMEHTAIBHBIX
YMEHUH 1715 MCCIe10BaHusl PU3NUYECKUX SIBICHUM, B
TOM YHCJIE JUIsl IPOBEPKU TMIIOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEM.

PerieHre pacyeTHbIX 3aj1a4, B TOM YUCIIE
[pEANOoIaraiuX HCIOIb30BaHNuEe PU3MUECKUX
MO/IeJIel 1 OCHOBAHHBIX Ha COJEP/KaHUU Pa3INYHbIX
pa3zenoB Kypca puszuku. BelmonHeHue u 3ammura
PYNIOBBIX WM UHANBUAYAJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpPIKaHUEM Kypca (pU3nKu

Wroro no pazgeny 9
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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NEPEYEHDb (KOAU®UKATOP) PACHIPEAEJIEHHBIX 110 KJIACCAM
MMPOBEPSAEMBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHHUS OCHOBHOU
OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA
N 9JIEMEHTOB COAEP KAHUS 110 PU3UKE

B denepanpHBIX W pervoHAIBHBIX MPOIEAYpaxX OIEHKA KadecTBa OOpa3oBaHUS
UCTIONIb3YeTCSl TMepedeHb (KOAM(PUKATOp) pachpeneleHHBIX II0 KlaccaM IPOBEPSIEMBIX
TpeOOBaHMUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30oBaTENbHOW MpPOTPaMMbl OCHOBHOTO
o011iero oOpa3oBaHus U JIEMEHTOB COJIEpKaHUA 1O (PU3UKE.

7 KJIACC

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI1 00pa3oBaTe/ibHOM
NPOrpaMmbl

Kox [IpoBepsieMble TpeAMETHBIE PE3yJIbTaThl OCBOEHUSI OCHOBHOM
oOpa3oBaTeabHOI IPOrPaMMbI OCHOBHOT'O OOIIIEr0 0Opa3oBaHUsA
MIPOBEPSIEMOTO p porp m p
pe3ynbTaTa

11 MCIO0JIb30BATh U3YUYCHHBIE TOHATHS

1.2 pa3nuyaTh SBJICHHS MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UICCKOE SIBIICHHE

1.3 .
pacrio3HaBaTh  TPOSBJIICHHUE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKPY>KaoIIeM MHUPE, B TOM Yucje PU3NUECKUe SIBJICHUS B IPUPOJIE, IPU ITOM
MMePEBOUThH MPAKTUYECCKYIO 3a7a4y B y4eOHYIO, BBIJICISATH CYIISCTBECHHBIC
CBOICTBa (MIPU3HAKK) (PU3NUECKUX SIBJICHUN

1.4
OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN W (PU3MUECKHE SBICHHS, HUCIIOIB3YS
(u3uYecKre BEIUYUHBI, TIPU OMMCAHUU MPABWIHHO TPAKTOBATh PU3HUECKUI
CMBICIT UCIIOJIb3YEMbBIX BEIUYHH, UX O00O3HAUYCHUS M CAWHHIIBI (PU3UIECKUX
BEJIMYWH, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO
BCIMYMHY C JPYTUMU BEIUYMHAMH, CTPOWTH TpaduKH HM3YYCHHBIX
3aBUCUMOCTEN (PU3MYECKUX BEITUINH

1.5
XapaKTEepU30BaTh CBOMCTBA Tel, (U3UUYECKUEe SBICHHUS U TMPOIIECCHI,
WCIIOJIb3Ys U3YUEHHBIE 3aKOHBI, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY]
3aKOHA U 3aMHCHIBATH €r0 MATEMATHIECKOE BRIPAKECHUE

1.6 .
OO0BSACHATH GU3HUECKUE SBIICHUS, IIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKE-OPUEHTUPOBAHHOTO
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XapaKTepa: BBIBISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE
n3 | - 2 jormyeckux wIaroB ¢ ONOpOM Ha 1-2 WM3ydEeHHBIX CBOWCTBA
(bu3nyecKkux sBJICHUN, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU

1.7

peliaTh pacueTHble 3a/1a4u B 1 - 2 1eMCTBUS, UCTIONB3Ysl 3aKOHBI U (POPMYIIHI,
CBS3bIBaIOIINE (DU3NUYECKHE BEJIMUMHBI: HA OCHOBE aHallM3a YCJIOBUS 3a/lauu
3alUCHIBATh KPATKOE YCJIOBHE, MOJACTABISATh (PU3NYECKHE BEIUYUHBI B
dbopMynbl W TNPOBOJUTH pacyeTbl, HAXOAUTh CIPaBOYHBIC JIaHHEIE,
HEOOXOUMBIE JIJISl pEIlIeHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD OJTYYEHHOMN
(bu3MuecKoi BETMYUHbI

1.8

pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pEIIUTh NpPU OMOLIA
(u3NYecKUX METO/0B, B ONHCAHUM HCCIIEJOBAHUS BBIACNIATH IPOBEPSEMOE

IIPEITOJIOKEHHUE (runoresy), pasnu4arthb
1 MHTEPIPETUPOBAThH IMONTYYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKH B XOJE
OIIBITA, JIeJaTh BBIBOJBI 110 €70 pe3ybTaTaM

1.9

MIPOBOJUTH OTBITHI IO HAOIIOIEHUIO (PU3UYECKUX SBICHUN WU (DU3UIECKUX
CBOMCTB Tenm: (GOpMYIHpPOBATH MPOBEPSEMBIC MPEANOIOKEHUS, COOUPATh
YCTAHOBKY W3 MPEIJIOKEHHOTO0 000pYy/IOBaHMS, 3alMCHIBATH XOJ OMbITA U
(bopMyIHUPOBATH BBIBOIBI

1.10

BBHITIONTHSTH MPSIMbIE U3MEPEHUS C UCTIOIh30BAHNEM aHAJIOTOBBIX U IIU(PPOBBIX
MpuOOpPOB, 3alMCHIBaTh I[IOKAa3aHUS MPUOOPOB C YYETOM 3aJaHHOU
aOCOTIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

MPOBOJIUTH HCCIIEJ0BAaHUE 3aBUCHUMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
NPYrol C HUCIOJB30BAHMEM IMPSAMBIX HW3MEPEHUH, yd4acTBOBaTb B
MIAaHWPOBAHUU y4eOHOTO MCCIIE0BaHUs, COOMPATh YCTAHOBKY U BBITIOJIHSTH
M3MEpEHUs, Clenysl NpeJIOKEHHOMY IUIaHy, (UKCHUpPOBATh pPE3yJbTaThl
MMOJIYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEJIMYMH B BHJIE MPEAJIOKEHHBIX
TabuI] ¥ rpauKOB, 1eJaTh BEIBOBI MO PE3yJIbTaTaM HUCCIICIOBAHUS

1.12

IIPOBOAUTD KOCBCHHBIC  HU3MCPCHUA (bl/IBI/IIIGCKI/IX BCJINYHH, (W1 (919%
HpeJIHO)KeHHOI;'I HHCTPYKOWUH: TIPHU BBIIIOJIHCHHUN I/ISMepeHI/Iﬁ CO6I/IpaTI)
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBITUCIIATH 3HAYCHHUC HCKOMOM BEJTUUMHBI

1.13

COOJTIOIaTh MPaBUJIa TEXHUKUA OE30MACHOCTH MPH paboTe ¢ JIAOOpaTOPHBIM
00opyOBaHHEM

1.14

YKa3bIBATb IIPHUHIIUIIbLI )IefICTBI/ISI HpI/I60p0B N TEXHHUYCCKUX YCTpOﬁCTB,
XAPAKTCPU30BAThb IIPUHIUIIBI HeﬁCTBHH HN3Y4YCHHBIX HpI/I60pOB U TCXHUYCCKHUX

YCTpOﬁCTB C IIOMOIIIBIO NX OIMMCAaHUsA, UCIIOJIb3YS
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3HAHMSI O CBOMCTBAaxX (PU3MYECKUX SIBICHUW M HEOOXOAMMBIE (PU3UUECKHE
3aKOHBI M 3aKOHOMEPHOCTH

1.15

[IPUBOJIUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAX) TPAKTUUECKOTO
MCIIOJIb30BaHMS  (DM3MYECKMX 3HAHUM B TOBCEJAHEBHOW JKM3HU JUIA
obecnieueHust 0€30aCHOCTH MPH OOPAIIEHUH C TPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUSI B OKpYXKarollel cpesie

1.16

OCYIIECTBJIATH OTOOpP HCTOYHUKOB HH(popmanuu B cetu HHTepHer B
COOTBETCTBUHU C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHMM M IIyT€M CpaBHEHUS pa3JIMYHBIX HCTOYHUKOB  BBIIEITH
MH(OpPMALIMIO, KOTOpas SBISETCS NIPOTUBOPEUYMBON WM MOXKET OBITh
HEI0CTOBEPHOM

1.17

MCIIOJIb30BATh MPU BBITIOJIHEHUN YYE€OHBIX 33/IaHUi HAYYHO- MOMYJSPHYIO
TUTEpaTypy (PU3NYECKOTO COJECpIKAHUs, CIIPABOYHBIE MaTepUaibl, peCypChl
cetu MuTepHeT, BHaAeTh NpUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
peoOpazoBaHus HHPOPMAILIMU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO371aBaTh COOCTBEHHBIC KpAaTKHWE IMHCHMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2-3 UCTOYHHMKOB HMH(OpMauu (PU3NUECKOTO COJACPIKAHUS, B TOM
qUCJIe IMyOJMYHO JCNIaTh KPaTKUe COOOIIEHUS O pe3yJibTaTax MPOCKTOB HIIH
YYEOHBIX HCCIEOBAHUM, MPU 3TOM TPAMOTHO HCIIOJIH30BaTh H3YUYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYILICHHUE
Mpe3eHTaluen

1.19

[pU BBIMOJHEHUHU YYE€OHBIX MPOCKTOB M HCCICIOBAHUM pacHpeaesiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBUH C IIOCTABICHHBIMH 3a/1a9aMH, CJICTUTh
3a BBINOJIHCHHEM IUIaHA JIEMCTBUM, aJ€KBAaTHO OICHMBAThL COOCTBEHHBIN
BKJIaJ] B JIEITEIbHOCTh TPYIIbl, BBICTPAaUBATh KOMMYHUKATHBHOE
B3aMMOJICICTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIINX

IIpoBepsiemble 371eMEHTHI COIEPKAHUS

[IpoBepsieMble 3EMEHTBI CONEPIKAHUS

Kon
pasnena |Kop anemenra
1 OU3UNKA U1 EE POJIb B IIO3HAHWU OKPYXAIOUIET'O MUPA

1.1 ®du3znka - HayKa o npupoje. SABneHus npupoasl. Puznueckue
SIBJICHUS: MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE
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1.2
dusnueckre BeIUYUHbL. M3Mepenne pu3nueckux BeITndMH.
duznueckue puOOPBHI. [TorpemnocTs U3MEPECHUM.
MexnyHapogHas CUCTEMA €INHHULL

1.3 EcTecTBEeHHO-Hay4HBIN METOJl  IO3HAHUA: HaOJI0IeHNE,
[IOCTAHOBKA  HAy4HOIO  BOIIpOCAa,  BBIABWKEHHE  THIIOTES,
HKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00OBSICHEHUE HAOII0JaeMOro
SIBIICHUS

1.4 Onucanue GU3NYECKUX SIBJICHUM ¢ MOMOIIBIO MOJeNIen

1.5

[IpakTHueckue paboThI:

3mepeHue pacCTOSTHUN.

l3mepenne o0bemMa KUAKOCTH U TBEPIOTO Tea.

OmnpeneneHue pa3MepoB MalbIX TEI.

M3MepeHune TemMnepaTypbl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETPA

N JaTYWKa TCMIICPAaTypPhbL

[ITEPBOHAYAJIBHBIE CBEJAEHN A O CTPOEHNU BEIIIECTBA

2.1
CTpoeHHE BEIIeCTBA: aTOMBI M MOJICKYJIbI, UX pa3Mepbl. OIBITHI,
TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE BEIIeCTBA

2.2
JIBrkeHMe yacTHIl BemecTBa. CBsI3b CKOPOCTH JBMXKCHHSI YACTHI] C
Temrneparypoid. bpoyHoBckoe aBmxenue, 1uddy3us

2.3 B3aumoielicTBHE YacTHI] BEIIECTBA: IPUTSHKEHUE U OTTAIKUBAHHUE

24
ArperaTHbIC COCTOSTHUS BEIICCTBA: CTPOCHHUE T'a30B, KUIAKOCTCH U
TBEPAbIX  (KpPUCTAUIMYECKUX) Tel.  B3auMOCBsI3b  MEXIY
CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX M WX
ATOMHO-MOJIEKYJISIPHBIM CTPOSCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

2.6

[IpakTueckue paboOTHI:

OreHKa TUamMeTpa aToMa MeTOIOM psIOB
(c ucrionp3oBanueM Gotorpadumii).

OnbITH 10 HAOTIOCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

OnbITEI 1O OOHAPYXCHHIO JCUCTBUS CHJ  MOJEKYJISPHOTO
IPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

MexaHu4yeckoe JIBHKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE
NIBUYKEHHE
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3.2 Cxkopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JIBHIKEHUU.
PacueT myTu 1 BpeMEHU JIBUKEHUS

3.3 SBnenne uHepuuMu. 3aKOH MHEpPUUM. B3aumMoIeicTBHE Ten Kak
[IPUYMHA U3MEHEHUsI CKOPOCTH IBIKECHHs Tenl. Macca kak mepa
MHEPTHOCTH Tena

3.4
[1noTHOCTH BemiecTBa. CBA3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYJT
B €IMHUIIE 0ObEeMa BEIIEeCTBa

3.5 Cuna Kak XapakTepHUCTHKA B3aUMOJECUCTBHS TEI

3.6 Cuna ynpyroctu M 3akoH I'yka. MI3mepeHue Cuiibl ¢ IOMOUIBIO
TMHAMOMeETpa

3.7 SIBneHune TAroTeHus U cwia TskecTdu. Cuila TSKECTH Ha JIPYrux
riaHerax. Bec tema. HeBecomocTn

3.8 C

nna TpeHus. TpeHHue CKOJIbXEHUs U TpEeHHE NOKos. TpeHue B

[PUPOJIE U TEXHUKE

3.9 CnoxxeHne  CWJ,  HalpaBIEHHBIX 110  OJHOM  IPSIMOM.
PaBHOEHCTBYIOIIAS CHJT

3.10
[IpakTuyeckue paboTsl
OmnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JABWXKEHMS (IIapuka B
PKUJIKOCTH, MOJIEJIH JIEKTPUUYECKOr0 aBTOMOOUJIS U TaK Jajee).
OnpeneneHue cpeiHel CKOPOCTU CKOJIbXKEHUS OpycKa Wi IapHuKa
10 HAKJIOHHOM TIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO TeA.
OnbIThI, JEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  PAaCTSKEHHUS
(nedopmariun) Npy>KMHbBI OT IPUITOKEHHON CHUIIBI.
OnbITEl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI  TPEHUS
CKOJIbKEHHS OT Beca Tella M XapaKTepa COINPUKACAIOIINXCS
[MOBEPXHOCTEMN

11 @dusnyeckue SBIEHUS B MNPUPOAE: IPUMEPHI JBHKEHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOM Y HEKUBOU IPUPOJIE, NEUCTBUE
CWJIBI TPEHUS B IPUPOJIEC U TEXHHUKE

3.12 TexHuueckne ycTporucTBa: AMHAMOMETP, MOIIUITHUKI

JTABJIEHUE TBEP/IbIX TEJI, JKUJIKOCTEU U TA30B

4.1

JlaBnenue TBepaoro tena. CrocoObl YMEHbBIIECHUSI U YBEIUYEHUS

JaBJICHUA
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4.2 JlaBieHue Tasza. 3aBHCHUMOCTb JAaBJICHHUS Tra3a OT oObema,
TEMIIEPATypPbl
4.3 [lepenavya naBiaeHUs TBEPIbIMU TEJIaMH, XKUIKOCTIMH M Ta3aMH.
3akoH [lackans. [IneBMaTHuecKkrue MalluHbI
4.4 3
aBUCHUMOCTh NABJICHUS KUIKOCTU oT TJTyOUHBI.
['uapocratuueckuit  mapagokc.  CooOmiaronuecs  COCYIBI.
['mapaBiInuecKue MEXaHU3MBbI
4.5 A
T™Mochepa 3emnn u arMmochepHoe naBieHue. [IpuynHbI
CYIIIECTBOBAHUS BO3AYILIHOM 0000uKky 3emin. OneiT Toppuuesiu.
3aBUCUMOCTb aTMOC(EPHOTO JIaBIE€HUSI OT BBICOTHI HaJ YpPOBHEM
MOPsI
4.6 "
3MepeHue atMochepHoro napienus. [Ipubopsl ansa u3MepeHus
aTMOC(epHOTO JAaBICHUS
4.1 JlelicTBME XKUIAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBaroias (apxuMeoBa) cuia. 3akoH Apxumena
4.8 [InaBanue ten. Bo3gyxomnaBanue
4.9
[IpakTudeckue paboThI:
lcciaenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00beMa
MOTPYKEHHOM B )KUIKOCTh YaCTH Tea.
OrnpeneneHrie BBITAIKUBAIONICH CWIIbI, ACHCTBYIOLIEH Ha TeEIO,
MOTPYKEHHOE B )KUJIKOCTb.
[IpoBepKka HE3aBUCUMOCTH BBITAJTKUBAIOLIEN CHJIbI, IEMCTBYIOLIEN
Ha TEJO B KUJKOCTH, OT MACChI TeJa.
OMNBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD BBITAJTKUBAIOIIEH CUJTBI,
NECTBYIONIEH Ha TEIO B JKUIKOCTH, OT 00beMa MOTPYKEHHOU B
PKUJIKOCTh YaCTH Teja U OT MJIOTHOCTH JKUJIKOCTH.
KoHcTpyupoBaHue apeoMmeTpa WM KOHCTPYHUPOBAHUE JIOJKH H
ompeJieNieHre €€ rPy30M0 bEMHOCTH
4.10 dusnyeckue SBICHUS B TMPUPOJE. BIHUSHHE aTMOC(epHOTO
aBJICHUS HA )KUBOW OpPTaHM3M, TIJIaBaHUE PHIO
4.11

TexHuuecknue ycTpoiCTBa: COOOIIAOIIMECS COCYMABI, YCTPOWCTBO
BOJIONPOBOJIA, TUAPABIMYECKUN TIpecc, MaHOMETp, OapomeTtp,
BBICOTOMED, ITOPILIHEBON HACOC, APEOMETP

PABOTA, MOIITHOCTDB, SHEPI' A

5.1

Mexannueckast pabora
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5.2 Mexannuyeckas MOIIHOCTD

5.3

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
[IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHne npaBuiia paBHOBECHSI phluara K 0JIOKY

5.5 «3omoTtoe mpaBuiao» MexaHukh. KoaddunueHt mone3Horo
neicTBUST MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHUKE

5.6 [ToTeHManbHast JHEPTHH TeJIa, MOAHATOTO HaJl 3eMiiel
5.7 Kunetndeckas SHeprus
5.8

[lonHass MexaHU4ecKas OHCPI'HA. 3aK0H U3MEHEHHUS U COXpaHCHUA
MEXaHUYECKOMN OHCPIUHU

5.9 [IpakTuyeckue paboThI:

Onpenenenue paboThl CUIIbI TPEHUS ITPU PAaBHOMEPHOM JIBUKEHUU
TeJa 110 TOPU30HTAIbHON TOBEPXHOCTH.

lccmenoBanre yCiI0BUM PaBHOBECHS pblyara.

M3mepenne KT/ Hak1OHHO# TIJIOCKOCTH.

3yueHne 3aKkOHa COXPAHEHUS] MEXaHUYECKON SHEPTUH

5.10 Du3nyecKue BIEHUS B IPUPOJIE: PbIUArd B TEJE YEIOBEKA

5.11

TexHUYecKrne yCTpOWCTBA: pblyar, NOJABMKHBIM M HENOJBUKHBIN
0JIOKM, HAKJIOHHAS MJIOCKOCTh, TPOCTHIE MEXAHU3MBI B OBITY
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IIpoBepsiemble MpeaMeTHbIE Pe3yJbTAThI OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM

NporpaMmabl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble peaMETHBIE PE3YIIHTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus

11

M CIIOJIb30BAaTh ITOHATHA

1.2

pa3yinyaTh SBJICHUS 110 ONHUCAHUIO UX XAapPAaKTEPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3HUECKOE SIBJICHUE

1.3

pacro3HaBaTh  MPOSBICHHE  HM3YYEHHBIX  (PU3WYECKUX  SBICHUH B
OKpPYXAaIOIIEM MHUpPE, B TOM YHCIie (U3HUECKUE SBICHUS B IPUPOJIE, ITPH ITOM
MEepPEeBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOICTBA (MPU3HAKK) PU3NIECKUX SBJICHUN

14

ONUCHIBATh M3y4YEHHBIC CBOMCTBA Tel M (PU3UUYECKHUE SBIICHUS, HCIIONb3Ys
(u3nyeckre BEIUYUHBI, P ONUCAHUU MPaBUIBLHO TPAKTOBATh (PU3NYECKU
CMBICJT HCIOJB3YeMbIX BEJIHYMH, OOO3HAYEHHMsS W EAWHUIBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JIAaHHYIO (U3HUYECKYIO
BEJIMUYMHY C JPYTMMU BEIUYMHAMH, CTPOUTHh TpaduKU HU3YHYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJINYNH

1.5

XapaKTepu30BaTh CBOWCTBA Ted, (U3WYECKUE SBIEHUS U MPOLECCHI,
MCII0JIb3Ysl U3YUECHHbIE 3aKOHBI, IIPU ATOM JaBaTh CJIOBECHYIO (DOPMYIUPOBKY]
3aKOHA U 3allUCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

00BACHATh (PU3MUECKUE NPOLECChl U CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1-2 JOTMYECKUX
1aroB ¢ NOMOLIbI0 1-2 H3y4YEHHBIX CBOWCTBA (PU3UUECKHUX SIBJICHUIA,
(u3nUIecKnX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

penaTh pacueTHble 3a1a4uu B 2 - 3 AeMCTBUS, UCTIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAIONIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBMS 3aa4u
3aIMCBIBAaTh KPAaTKOE YCIOBUE, BBISABIATH HEJOCTATOK JAHHBIX IS PELICHUS
3a/1a4, BBHIOMpPATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIEC AJI €€ pelleHHUs,
MPOBOJUTH PACUYETHl W CPABHHMBATH IIOJYYEHHOE 3HAUYE€HUE (HU3MUECKOU
BEJINYUHBI C U3BECTHBIMU JTaHHBIMU
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1.8

pacno3HaBaTh IMPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPHU OMOLIA
(u3NYecKUX METO/0B, HCIOJb3Ysl OINMCAHHWE MCCIEI0BaHMs, BBIIEIATh
[IPOBEPSIEMOE  IPEANOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH  MOPSAIKA
[IPOBEICHUS UCCICAOBAHUs, JEIaTh BEIBOBI

1.9

[IPOBOJIUTH OMBITHI 0 HAOIIOJACHUIO (PU3UUECKUX SBJICHUN WU PU3NUECKUX
CBOMCTB Ten: (GOpMyIHpOBaTh MPOBEPsieMbIe MPEANONIOKEHUS, COOMPATh
YCTAHOBKY W3 MPEUIOKEHHOTO0 O0OpYJIOBaHUS, OMUCHIBATH XOJ OMbITa U
(bopMyIHpPOBATh BHIBOIBI

1.10

BBITOJIHATH MPSIMbIE H3MEPEHUSI C UCIIOIb30BAHUEM aHAJIOTOBBIX PUOOPOB U
NATYMKOB (PU3WYECKUX BEJIMYMH, CPABHUBATH DPE3YJIbTaThl HM3MEPEHHH C
Y4eTOM 3aJJaHHOH a0COJIIOTHOM MOTPENIHOCTH

1.11

MPOBOJUTH HCCIEOBAHNE 3aBUCUMOCTH OIHOW (DU3MYECKOW BETUYHHBI OT
Npyrod ¢ UCHOJb30BAHMEM  MPSAMBIX  HM3MEPEHMH:  IUIAHUPOBATh
WCClIeIOBaHUE, COOMpATh YCTAaHOBKY M BBITIOJIHATH U3MEPEHUs, CIEys
MpEeAJIOKEHHOMY  IJIaHy,  (UKCHUpOBaTh  pe3ylbTaThl  MOJTYyYEHHOU
3aBUCUMOCTH B BHJI€ TAOJIUI U TpadUKOB, JENaTh BHIBOABI IO pe3yibTaTam
CCIe0BaHuUs

1.12

[IPOBOJIUTh KOCBEHHBbIE H3MEpEeHHs (U3NYECKUX BEJIMYMH: IUIAHUPOBATh
M3MepeHus, coOupaTb  OKCHEPUMEHTAJIbHYI0  YCTAHOBKY,  CIEIYs
MPEI0KEHHON HHCTPYKIUH, U BEIYUCIIATH 3HaYCHUE BETMUUHBI

1.13

coOnrofaTh MpaBuiia TEXHUKH 0€30MacHOCTU Mpu pabore ¢ 1ab0paTopHBIM
000pyTI0BaHHEM

1.14

XapaKTepU30BaTh MPUHIIUIIBI ACHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM HA MX ONMUCAHHMS, WCMOJIb3Ys 3HAHUS O CBOMCTBAX
(dbu3HUecKuX SBIEHUN U HEOOXOAUMbIe (PU3UUECKUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIC
npuOOphl MO CXeMaM U CXEMaTHYHBIM PHCYHKAaM, COCTaBISITh CXEMBbI
PIEKTPUYECKUX LIETIEN € MOCIIEI0OBATENBHBIM U MMAPAJUICIbHBIM COCTUHEHHEM
DJIEMEHTOB, pa3jinyasi YCIOBHBIE O0OO3HAUCHHUS DJIEMEHTOB JJICKTPHUECKHUX
LeTei

1.16

[PUBOJIUTH MPUMEPHI (HAXOAUTh HHOOPMAIIHIO O TIPUMEPax) MPaKTHIECKOTO
MCIOJIb30BaHKUs (DU3MYECKUX 3HAHUH B  TOBCEAHEBHOW IKM3HHM  JUIS
oOecrieueHust 0€30MacCHOCTH NP OOPAIIEHNH C MPUOOPAMU U TEXHUYECKUMU
YCTPOUCTBaMH, COXPAHEHHS 3[JOPOBbSI U COOJIFOJICHUSI HOPM IKOJIOTHYECKOTO

[MOBEJICHUS B OKPY>KAIOIIEH Cpeae
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1.17

OCYIIECTBJIATh MOUCK HHPOpMaUuu (QUINYECKOTO COJAEPKAHHUS B CETU
llHTepHET, Ha OCHOBE MMEIOIIMXCA 3HAaHUW W IyTEM CpPaBHEHHUS
NTOTIOJIHUTEIBHBIX UCTOYHUKOB BBIIEIATh UH(MOPMALUIO, KOTOpas ABIISAETCA
MPOTUBOPEUUBOI HIIK MOXKET OBITh HEJJOCTOBEPHOM

1.18

MCIIOJIb30BaTh MPHU BBHIMIOJHEHUN YYE€OHBIX 33/IaHUN HAay4YHO- MOMYJSPHYIO
TUTEPaTypy (PU3NYECKOTO COJEp)KAHUs, CIPABOYHBIE MaTepuaibl, peCcypchl
cetu MuTepHeT; BiageTh NOpUeMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanust HHPOPMAIIUU U3 OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIEHMUS,
0000mass UHPOPMAIIUI0O U3 HECKOJbKMX HCTOYHUKOB (HU3UYECKOTO
COJepXaHMsl, B TOM YKCie MyOIUYHO MPEACTABIATh PE3YyIbTAThl IPOEKTHON
WJIM MCCIIEOBATENBCKON NEATENBHOCTH, IPU 3TOM T'PAMOTHO HCIIOJIB30BaTh
M3Y4eHHBIH TOHATUMHBIM anmmapar Kypca (QU3UMKH, COINpPOBOXKIATh
BBICTYIIJICHUE MPE3EHTALMEN

1.20

MpU BBITIOJIHEHUH Y4YEOHBIX TMPOCKTOB W HCCIEIOBaHUN (PU3NYeCcKuX
[IPOLIECCOB PACHpPENENsITh OOS3aHHOCTH B TpPYIINE B COOTBETCTBUHM C
[MOCTaBJICHHBIMU 3aJa4aMU, CIEAUTH 3a BBITIOJHEHUEM IUIaHA JCHCTBUM U
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKIAJ B
NEesSATeTLHOCTh TPYIIbI, BRICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,

[TPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI

IIpoBepsiemble 31eMEeHTHI COIePKAHUS

Kon [IpoBepsieMble 3JIEMEHTBI COAEPKAHUS
paznena |Kox snemenTta
6 TEITIJIOBBIE ABJIEHUA
6.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW  TEOopUu
CTpoeHMsI BemectBa. Macca u pasmepsl MoseKysl. OINBITHL,
[MOATBEP)KAAIOIINE  OCHOBHBIE  IIOJIOKEHHMS  MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH

6.2 Mogenu TBEpAOro, >KUAKOTO U Tra3000pa3HOrO0  COCTOSIHU
BemecTBa. Kpucrammnueckue u amop@Hbie Tena

6.3 OOBsSICHEHHE CBOWCTB Ta30B, )KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE
[TOJIOKEHUM MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU

6.4 CMaunBaHueE U KallWJUISIPHBIE SIBICHUS

6.5 TemnoBoe pacuupeHue u cxaTue
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6.6 Temmepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILIOBOTO
NIBIKEHUS YaCTHII

6.7 B . )

HyTpeHHsis dHeprusi. CrnocoObl U3MEHEHUS] BHYTPEHHEN SHEPIHU:

TeIUIonepeiaya U COBEPIICHUE PabOThI

6.8
Bu bl Teruionepeiaym: TeIIONPOBOJHOCTb, KOHBEKIIUS, U3Iy4CHHUE

6.9 KoandecTBo TemoThl. Y AenbHas TEIIOEMKOCTh BEIECTBA

6.10 TermiooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE TEILIOBOTO
OanaHca

6.11 [[naBneHue 1 OTBEPACBAHNE KPUCTALTMUECKUX BEIIECTB. Y IeNbHAS
TEIUIOTA TIABJICHUS

6.12 I

apooOpa3zoBanne u KouaeHcamus. Hcmapenuwe. Kumnenue.

Y nenpHas TeIioTa mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI
KUTICHUS OT aTMOC(HEPHOTO JTaBICHUS

6.13 Biia>xxHoCTh BO3Myxa

6.14 DHEPrus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAaHUS

6.15
[lpuHiunsl pabotel TeruoBbix asurareneit KIIJ[ TtemioBoro
nBuratens. TennoBble IBUraTeIu U 3allliTa OKPYKarouel cpebl

6.16 3aKOH COXpaHEHUS] M TPEBpAIICHUS DHEPTrUM B TEIIOBBIX
mpoiieccax

6.17
[IpakTudeckue paboTHI:
OneITEl 10  OOHAPYKCHHWIO JIEHCTBUS CHJI  MOJIEKYJISIPHOTO
[PUTSDKCHHUS.
OnbITHl 1O BBIPANTUBAHUIO KPHUCTAIJIOB TOBAapPEHHOW COJIM WIU
caxapa.
OmnbITel  TIO  HAOMIOACHUIO TEIUIOBOTO  PACIIMPEHHsS Ta30B,
PKAJIKOCTEN Y TBEPABIX TEIL.
OrnpezeneHne NaBIeHNUS BO3lyXa B OAJIJIOHE IIMPHUIIA.
OMNBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3AyXa OT
ero o0beMa ¥ HarpeBaHUs WIH OXJIAXKICHHSI.
[IpoBepka THMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOWKA
PKUJIKOCTH B TEPMOMETPUYIECKOM TPyOKe OT TeMIEepaTyphl.
HaGnroienre n3MeHeHUs: BHYTPEHHEH SHEPTUH Tella B PE3yNbTaTe
TeIUIonepeiadyu U paboThl BHEIIHUX CHIL
HccnenoBanue BICHUS TEII00OMEHA MTPU CMEIIMBAHUHT
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XOJIOJTHOW U TOPSTYEN BOJIBI.

OnpenesnieHe KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOrO BOJOW MIpHU
TEIJIOOOMEHE C  HarpeTbiM  METAUIMYECKUM  IHJIMHIPOM.
Onpenenenne yneabHOM TEIIOEMKOCTH BenecTBa. McciaeqoBanue
Mpolecca UCapeHus.

Ornpezenenre OTHOCUTENbHON BIaXKHOCTH BO3TyXa.

OnpenenieHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJa

6.18 dusnyecKkue SBICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSHKCHUE U
KalMIISIPHBIC SBJICHUS B TPHPOJAE, KPUCTAIBI B MPHUPOJE,
n3nydeHue CoJiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpHU3bL;
oOpa3zoBaHHUE POCHI, TyMaHa, HHES, CHETa

6.19

TexHnueckne yCcTpoNCTBa: KalMIUIIPhI, IPUMEPBI HUCIIONIb30BaHUSA
KPUCTAJJIOB, XUAKOCTHBIA TEPMOMETp, HAaTYUK TEMIIEpPaTyphl,
TEPMOC, CHCTEMA OTOIUIEHUS JIOMOB, TUTPOMETPBI, MCUXPOMETD,
napoBasi TypOMHa, BUTaTeNIb BHYTPEHHETO CrOpaHUs

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuszanus Tei. J[Ba poja 3JIeKTPpUUECKUX 3apsJIoB

7.2 .

B3aumoseiicTBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH
CUJIbl B3aUMOJICHCTBUS 3apSXKEHHBIX TEJ OT BEJIIMYMHBI 3apsJI0B U
PAcCTOSTHUS MEXK]y TEJIaMu)

7.3
DiekTpuyeckoe mosie. HanpsskeHHOCTh 3JIEKTPUYECKOro TOJIS.
[ [pyHIMT CyneprIO3ULIUN 3JEKTPUUECKUX MOJIeH (HA KaY€CTBEHHOM
YPOBHE)

7.4 .
Hocurenu ANEKTPUUECKHUX 3apsI0B. DneMeHTapHbIHI
pnexktpudeckuii  3apan. Crpoenue aroma. IIpoBonHUKM U
NTUDJIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUUYECKOTO 3apsiaa

7.6 .

ONEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO
TOKa. ICTOYHMKN OCTOSIHHOTO TOKa

.7 JlelicTBUSL  BJIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XMMHYECKOE,
MarHUTHOE). DJIEKTPUYECKUN TOK B )KHJIKOCTAX U rasax

7.8
OnekTpudeckas uemnb. Cuina Toka. DIEKTPUYECKOEe HAIIPSKEHUE

7.9 ConpoTuBieHMe  MPOBOJHHUKA.  YJEIbHOE  CONPOTUBIICHUE

BCIICCTBA
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7.10 3axon OMa 1l yuacTka Ienu
7.11
[TocnenoBaTenbHOE U MAPATIETBHOE COCIMHEHNE MPOBOIHUKOB
7.12
PabGoTa 1 MOIIIHOCTB AJEKTPUUYECKOr0 ToKa. 3akoH J[xoymsa- Jlena
7.13 N
DIEKTPUUECKUE MENU U MOTPEOUTENH 3ICKTPUUECKON SHEPTUH B
obITy. KOpoTKO€ 3aMbIKaHHE
7.14 [TocTosiHHBIE MarHUTHI. B3auMoelicTBHE MOCTOSIHHBIX MarHUTOB
7.15 MarauTtHoe 1osie. MarHuTHoe moJjie 3eMJIM U €ro 3HadYeHue s
PKU3HU Ha 3emiie
7.16
Omeir  Opcrena. MarHutHoe 1oJie  DJIEKTPUYECKOTO  TOKA.
[[prMeHeHHEe AIEKTPOMArHUTOB B TEXHUKE
7.7
JlelicTBME MAarHMTHOTO TMOJI Ha TPOBOAHUK C  TOKOM.
DIIEKTPOIBUTATETH IMOCTOSSHHOTO  TOKa. Hcnons3oBanue
PJIEKTPOJIBUTATEIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE
7.18 .
OnbiTel  @apajnes. SBiaeHUE SIEKTPOMArHUTHOW  HWHIYKIIHH.
[IpaBuiio Jlenna
7.19 .
OnekTporeHeparop.  CrmocoObl  MOTYyYEeHHS  DJIEKTPUUYSCKOU
PHEPTUH. OJEKTPOCTAHIIMM Ha BO300OHOBISIEMBIX HMCTOYHUKAX
PHEPryuu
7.20

[IpakTudeckue paboThI:

OnbITH 110 HAOTIOACHUIO SJICKTPU3ALNN TEJl WHAYKIUCH U TPU
CONPUKOCHOBCHUH.

VccnenoBanue NEeWCTBUS AJIEKTPUUYECKOTO TMOJIS HA TIPOBOJIHUKH U
TUDJICKTPUKH.

COopka u mpoBepka pabOThl ANMEKTPUUECKON IEMU MOCTOSHHOTO
TOKA.

3MepeHne U peryJIupoBaHUEe CHJIbI TOKA.

3MepeHne u peryJIupoBaHue HAMPSKEHUS.

VccrieoBanre 3aBUCHMOCTH CHITBI TOKA, MIYIIETO Yepe3 pe3nucTop,
OT COTIPOTHUBJICHHSI PE3UCTOPA U HATIPSHKCHHS HA PE3UCTOPE.
OnbITB, JEMOHCTPUPYIOIIHE 3aBHCHMOCTH  DJIEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOJAHMKA OT €ro JUIMHBI,  IUIOIA]U

IMOMCPCHHOI0 CCUCHUA U MaTCpuala.
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[IpoBepka IIpaBHJIa CJIOKEHUS HaIpPsKEHUN

[P MOCJIEOBATEIbHOM COEAMHEHUU ABYX PE3UCTOPOB.

[IpoBepka npasuiia AJ1s1 CUIIbI TOKA IIPY NTAPAJUIEIEHOM COSIMHEHUH

PE3UCTOPOB.

OmnpeneneHre pabOTHI AIIEKTPUYECKOTO TOKa, MJYIIETO Yepe3

pe3ucCTop.

OrnpeneneHre MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIIEIIEMOU Ha

pe3ucTope.

VccnenoBaHne 3aBUCUMOCTM  CWJIBI  TOKAa, MAYLIETO 4epes

JIaMIIOYKY, OT HAIPSIKEHUs HA HEM.

Omnpenenenne KIIJ[ HarpeBarensi.

VccienoBaHne  MarHUTHOTO — B3aWMOJEHCTBUSL  MOCTOSIHHBIX

MarHUTOB.

3ydyeHre MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPU UX

00BEAMHEHUH U Pa3CIICHUN.

VccnenoBanue ACUCTBUS AIEKTPUUYECKOIO TOKA HA MArHUTHYIO

CTPEJIKY.

OnbITL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJIECHCTBUS

KAaTYIIKA C TOKOM U MarHUTa OT CWJIbI TOKa U HaIpaBJEHUsI TOKA B

KaTyIIKe.

M3yueHue NelcTBUSI MArHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHue U u3ydeHue padoThbl JIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBurarenbHON YCTAHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SIBIICHUSI AJIEKTPOMArHUTHOM MHIYKIUU:
UCCIIEIOBAaHUE U3MEHEHUHN 3HaUCHUS

W HaIlpaBJIE€HUS UHIYKIIMOHHOTO TOKa

7.21

duznuecknue SIBICHUS B MPHUPOJE: DJICKTPUUYCCKHE SBICHHUS B
aTMocdepe, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TOJIE
3emiH, Apeid TMOIICOB, POJb MAarHUTHOTO TIOJS IS KM3HH Ha
3emiie, NOJISIPHOE CUSHUE

71.22 .
TexHnueckrue ycTpoNCTBa: 3JIEKTPOCKOI, aMIIEpMETP, BOJIBTMETD,

peocrTar, CUYETUHK AIEKTPUUYECKON SHEPTHH,
HIIEKTPOOCBETUTENbHBIC puOOPHI, HarpeBaTeIbHbIC
PIIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE

MpEeIOXPAHUTEINH, AIIEKTPOMArHHUT, AJIEKTPOABUTATEINb

[MOCTOAHHOI'O TOKa, FTCHEPATOP ITOCTOAHHOT'O TOKA
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HpOBepﬂeMLIe NpeaAMETHLIEC PE3YJIbTATbl 0CBOCHUS OCHOBHOM Oﬁpa3OBaTeﬂbH0ﬁ

NporpaMmabl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble peaMETHBIE PE3YIIHTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

11

HCIIOJIb30BAaTh U3YUCHHBLIC IIOHATHA

1.2

pa3yinyaTh SBJICHUS 110 ONHUCAHUIO UX XAapPAaKTEPHBIX CBOMCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3HUUECKOE SBJICHUE

1.3

pacro3HaBaTh  MPOSBICHHE  HM3YYEHHBIX  (PU3WYECKUX  SBICHUH B
OKpPYXAaIOIIEM MHUpPE, B TOM YHCIie (U3HUECKUE SBICHUS B IPUPOJIE, ITPH ITOM
MEepPEeBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC
CBOICTBA (MPU3HAKK) PU3NIECKUX SBJICHUN

14

ONUCHIBATh M3y4YEHHBIC CBOMCTBA Tel M (PU3UUYECKHUE SBIICHUS, HCIIONb3Ys
(u3nueckre BEIMYMHBI, IPU ONMCAHUU MPaBUIBLHO TPAKTOBATh (PU3NUYECKUN
CMBICJT HCIOJB3YeMbIX BEJIHYMH, OOO3HAYEHHMsS W EAWHUIBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JIAaHHYIO (U3HUYECKYIO
BEJIMUYMHY C JPYTMMU BEIUYMHAMH, CTPOUTHh TpaduKU HU3YHYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Ted, (U3WYECKUE SBIEHUS U MPOLECCHI,
MCII0JIb3Ysl U3YUECHHbIE 3aKOHBI, IIPU ATOM JaBaTh CJIOBECHYIO (DOPMYIUPOBKY]
3aKOHA M 3allUCBIBATH €TI0 MATEMATUYECKOE BBIPAKECHUE

1.6

00BACHATh (PU3MUECKUE NPOLECChl U CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2-3 JOTUYECKUX
[IaroB ¢ TOMOUIbI0 2-3 H3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBJICHHIM,
(u3nUIecKnX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemath pacueTHble 3a7a4un (ONMUparouIecss Ha CUCTEMY U3 2-3 ypaBHEHHI),
MCIIOJIb3YSl 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3NYECKUE BETUUYHMHBI: Ha
OCHOBE aHAJIM3a YCIOBHUA 3a/1a4d 3allUCBIBATH KPAaTKOE YCIOBUE, BBIABIATH
HEJO0CTAIoIME WM M30BITOUYHbIE JaHHbIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE NIl  PEIICHMs, [POBOJUTH pacuyeTbl M  OLICHUBATh
PEATUCTUYHOCTh TOTYYSHHOTO 3HAYCHUST (PU3NUECKON BETHUNHBI
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1.8

pacno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU OMOLIA
(u3NYeCKX METO/M0B, HCIOJB3YSl ONHCAHME MCCICI0BaHUs, BbIIEIATH
POBEPSEMOE  INPEAIOJN0KEHHE, OLICHMBaTh IPABWIBHOCTh  IOPSIKA
[TPOBEACHUS UCCIIEN0BAHUSA, 1€JIaTh BEIBOBI, MHTEPIIPETUPOBATH PE3YJIILTATHI
HaOJII0ACHUIN U OIIBITOB

1.9

POBOJIUTH OTBITHI 110 HAOIIOAECHUIO (PU3NUECKUX SBICHUN UM (PU3MUECKUX
CBOMCTB TeJI: CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3 M30BITOUHOrO Habopa
000pyAOBaHHUS, ONUCHIBATh XOJ] ONbITA U €0 pe3yibTaThl, (HOPMYIUPOBATH
BBIBOIBI

1.10

POBOJNTH TPU HEOOXOAMMOCTH CEPHIO TMPSAMBIX H3MEPEHHid, ONpeesnss
CpeiHee 3HAa4YCHHWE W3MEpseMOi BenWYWHBI ((OKYCHOE pacCTOsHHE
coOuparomiel JIMH3bI), OOOCHOBBIBATH BBIOOp cIOcOo0a H3MEpEHus
(M3MepUTETHHOTO MPUOopa)

1.11

[IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYMH C
MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHM: IUIAHUPOBaTh HCCIIEOBAHUE,
CaMOCTOATEIBHO  COOMpaTh  yCTAHOBKY, (UKCHPOBaTb  PE3YJIbTATHI
[O0JIyY€HHOH 3aBUCUMOCTH (PU3NUECKUX BEJIUYMH B BUAE TAOIUI U IpapuKOB,
NeN1aTh BBIBOJIBI 110 pPe3yJIbTaTaM HCCIe10BaHUs

1.12

[MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (HU3NYECKUX BEIUYMH: TUIAHHUPOBATH
W3MEpEeHHUsl, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U  BBITIOJHSTH
W3MEpPEHHS, CIEAys MNPEIIOKEHHOW HWHCTPYKIMHU, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI U AHAJIU3UPOBATH MOJYYEHHBIE PE3YJIbTAThl C YUYETOM 3aJIaHHOMN
[MOIPEITHOCTH U3MEPEHUIN

1.13

coOirofaTh MpaBUiia TEXHUKH 0€30MacHOCTU Mpu pabore ¢ 1ab0paTopHBIM
000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHbIE TPU3HAKKM M3YYEHHBIX (U3MUECKHX MOJeNeil:
MaTepualibHask TOYKa, aOCOJIFOTHO TBEPAOE TENO, TOUEUHbIN HCTOUHUK CBETA,
yd, TOHKas JIMH3a, IUIAHETApHAs MOJEIb AaToOMa, HYKJIOHHAs MOJEINb
AQTOMHOTO sipa

1.15

XapaKTEpU30BaTh MPUHILIUIIBI IEHCTBHUS N3YYEHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONMOpPOH Ha WX OMHCAHUS, WCIONB3Yys 3HAHUS O CBOWCTBaX
(bu3nYecKux SBJICHUN U HEOOX0IUMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH

1.16

MCIIOJIb30BATh CXEMBl M CXEMAaTUYHbBIE PUCYHKH HM3YyUYECHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIIbHBIX npuOopoB

M TEXHOJIOTUYECKHX MPOLIECCOB MPH PELICHUH Y4eOHO-TIPAKTHUECKUX 3ajad,

ONTUYECKHE CXEMbI AJI IOCTPOEHHsI M300paKEHUH B IJIOCKOM 3epKaie U

coOuparoniei TuH3e
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1.17

[IPUBOJIUTH IPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) TPAKTUUECKOTO
MCIIOJIb30BaHMSI  (PU3MYECKMX 3HAHUM B TOBCEJAHEBHOW JKM3HU JUIA
obecnieueHust 0€30aCHOCTH NP OOPAIIEHUH ¢ IPUOOPAMU U TEXHUYECKUMHU
YCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MOBEJICHUSI B OKpYXKarolllel cpesie

1.18

OCYILECTBJIATh IMOMCK HHPOpManUKU (PU3HMUECKOTO COJECpKaHUS B CETU
HTEepHET, caMoCTOATENbHO (OPMYIHPYS MOUCKOBBIM 3alpoc, HaXOAUTh
MyTH ONpeAeNeHUs] JOCTOBEPHOCTH MOJy4YeHHOW HMH(OpMaluu Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOIIOJIHUTEIBHBIX UICTOUHUKOB

1.19

MCIIOJIb30BATh TPU BBITIOJIHEHUN YYE€OHBIX 33/IaHUi HAYYHO- MOMYJSPHYIO
UTepaTypy (PU3MUECKOTO COJEpKaHUs, CIPaBOYHbIE MaTepHUalbl, PECYpPChI
cetu MuTepHeT; BiageTh NOpUeMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
mpeoOpazoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOU CHCTEMBI B IPYTYIO

1.20

co3laBaTh COOCTBEHHBbIC MHCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
vHpoOpMaUM U3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COJACpIKaHUs,
MyOJUYHO TPEACTABIATh PE3YIbTAThl MPOCKTHOW WIIM UCCIEIOBATEIHCKOU
NEeATEIbHOCTH, IPU 3TOM IPaMOTHO MCIOJIb30BaTh U3YYEHHbBIA TOHATHINHBIN
anmapat M3y4yaemMoro paszgena (U3MKM U CONPOBOXKAATH BBICTYIICHUE
Mpe3eHTaIUel C y4eTOM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

MpPU  BBITIOJIHEHUU Y4YEOHBIX TMPOCKTOB W HCCIEIOBaHUN (PHU3NIECKUX
[POLIECCOB PACIpPENENsITh OOS3aHHOCTH B TPYIINE B COOTBETCTBUHM C
[MOCTABJICHHBIMH 3a/1a4aMU, CJICIAWTH 34 BBINOJHEHUEM IUJIaHA JACHUCTBUU M
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B
NEATEIbHOCTh TPYIIIbI, BBICTpAaUBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBHE,
[TPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHQIHKTHI

IIpoBepsiemble 371eMEHTHI COIEPKAHUS

[IpoBepsieMble 371EMEHTHI COIEPIKAHUS

Kon
pasgena |Kox snemenTa
8 MEXAHWYECKUE ABJIEHUA
8.1 Mexannueckoe ABMKeHHe. MarepuanbHas Touka. Cucrema
oTcuera
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8.2 OTHOCHUTEINBHOCTh MEXaHUYECKOTO JIBUKEHHS
8.3 PaBHOMEpHOE NPSIMOIMHEHHOE JBIKEHUE
8.4

HepaBHoMepHOe mpsmonuHeiiHoe aBmxeHue. CpeaHss U
MI'HOBEHHAs CKOPOCTb TeJia MPU HEPABHOMEPHOM JIBHXKEHUU

8.5 YckopeHne. PaBHOYCKOpEHHOE NPSMOJIMHEWHOE IBUKCHUE
8.6 CBoOoaHoe najenue. OnelTel [ anuines
8.7

PaBHOMEpHOE JBM)KEHHME IO OKpyxkHOocTu. Ilepmon u wacrora
oOpalieHus. JIuneiinas " yII0Bas CKOPOCTH.
LleHTpOoCcTpeMHUTEIBLHOE YCKOPEHUE

8.8 [lepBriii 3axkoH HeroTOHA
8.9 BTopoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [IpyuHINIT CYTIePIIO3UIINH CHIT

8.12 Cuia ynpyroctu. 3akoH ['yka

1

8.13 Cuna TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS, CUila TPEHHS IOKOf,
NpyTHe BUJIbI TPEHUS

8.14 Cwia TSDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMS. Y CKOpEHHe
CBOOOHOTO MaJIeHUs

8.15
JIBxkenne 1utaHeT Bokpyr Connua. IlepBas kocmmuueckas
ckopocTb. HeBecoMOCTh U neperpy3ku

8.16 PaBHOBecHe MaTepraIbHON TOYKU. AOCOTIOTHO TBEPOE TEJIO

8.17 .
PaBHOBEecHE TBEpAOro Tela C 3aKPEIJIEHHOM OCBhIO BpallleHHS.
MowmeHT cunsl. LlenTp Tsxectn

8.18 Nmnynec Tena. M3menenue ummnynsca. MMmynbsc cusl

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 PeakTHBHOE IBUM)KEHHE

8.21 Mexanuueckast paboTa U MOIITHOCTh

8.22
Pabota cui TskecTH, ynpyroctu, Tperusi. CBsi3b 3HepTruu 1 paboThl

8.23 [loTeHIManbHass SHEpPrus Tellia, MOIHITOTO HaJ MOBEPXHOCTHIO

SeMiu
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8.24 [ToTeHnanbpHast SHEPTHUs CKATON TPYIKUHBI

8.25 Kunetndeckas sHeprusi. Teopema 0 KHHETHYECKOW SHEPTHH

8.26 3aK0OH COXpaHEHUS MEXaHUYECKON YHEPTUn

8.27 [IpakTraeckue pabOTHI:
OmnpeneneHue CpeaHE CKOPOCTH CKOJBKEHUS Opycka WU
NIBHKEHUS IIIAPUKA 110 HAKIIOHHOM TTOCKOCTH.
OmnpeneneHne YCKOPSHUS Tella IPH PAaBHOYCKOPEHHOM JIBIYKEHUU
110 HAKJIOHHOW TUIOCKOCTH.
VcciienoBaHre 3aBUCUMOCTH TIYTH OT BPEMEHHU
TP PAaBHOYCKOPCHHOM JIBIDKEHHH 0€3 HauaIbHONH CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIU MPU PABHOYCKOPCHHOM JBM)KCHHH 0€3
HAaYaJILHON CKOPOCTH ITyTH OTHOCATCS KaK PsiJi HEYSTHBIX YUCEI, TO
COOTBETCTBYIOIIHNE MTPOMEKYTKH BPEMEHU OJTMHAKOBBHI.
lcciieqoBaHre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT CHIIBI
HOPMAJIBHOTO JTABJICHUS.
Onpenenenne K03hGUITUEHTA TPEHUS CKOTBKEHUS.
OmnpeneneHne >KeCTKOCTH PYKUHBI.
OnpeneneHue padOThl CUJIbI TPEHUS TIPU PABHOMEPHOM JIBH>KEHUU
TEJIa TI0 TOPU30HTAIBHOMN MOBEPXHOCTH.
Omnpenenenne pabOTHI CHIBI YIPYrOCTH TPH TOABEME Tpy3a C
MCITOJIb30BAHMEM HETIOIBUKHOTO U TTOJIBFIKHOTO OJIOKOB

8.28 duzndeckue SBICHUS B MPUPOJIE: TMPUITUBLI U OTIUBBI, IBUKEHUE
miaHer COJIHEYHOW CHCTEMBI, PEaKTHBHOC JIBIDKCHUE IKUBBIX
OpTaHW3MOB

8.29

TexHuyeckue YCTpOﬁCTBa: CIIMOOMCTP, HOAaTYHUKH ITOJIOXKCHUS,

[PACCTOSIHUSI U YCKOPEHHSI, PAKETHI

MEXAHNYECKUWE KOJIEBAHIMA 11 BOJIHBI

9.1

KonebarenpHoe  nBmwkeHue.  OCHOBHbIE — XapaKTEPUCTHKHU
KOJIEOaHUI: IEPUOJ, YACTOTa, aMILTUTY/a

9.2 MaremaTuuyecKuii M IPYKUHHBIA MasaTHUKU. [IpeBpainenue
HSHEPIUU MIPU KOJIeOaTeIbHOM JBUKCHUN

9.3 3aryxatouiie koneOanus. Beinyxxaennsle konebanus. Pezonanc
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34 Mexannueckre  BoJiHBI.  CBoOWcTBa  MEXaHUYECKHUX  BOJIH.
[IpoonpHBIE U TONIEPEYHbIE BOJIHBIL. J[JTMHA BOJHBI U CKOPOCTH €€
pacripocTpaHeHusi. MexaHWYeckrue BOJHBI B TBEPIOM TeJe,
CEHCMUYECKHUE BOJIHBI

9.5 3Byk. ' poMKOCTb U BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6 NH}pa3Byk U yabTpa3ByK

9.7
[IpakTuyeckue paboThI:

OmnpeneneHre 4yacTOThl U MEpHOJa KoJIeOaHU MaTeMaTUYeCKOTO
MasiTHUKA.

OnpeneneHre 4YacTOoThl M Tepuofa KoieOaHuW NPy XKHHHOTO
MasiTHHKA

WccnenoBanue 3aBUCUMOCTHU nepuoaa KoJIeOaHui
MOJIBEIIEHHOTO K HUTH IPpy3a OT JIJIUHbI HUTH.

WccnenoBanue 3aBUCUMOCTHU nepuoaa KoJIeOaHui
PY>KUHHOT'O MasiTHUKa OT Macchl Ipy3a.

[IpoBepka  HE3aBUCUMOCTH  TIepuoja  KojebaHuii  rpysa,
MMOABEIICHHOTO K HUTU, OT MAacChl TPy3a M )KECTKOCTU MPYKUHBI.
3Mepenne ycKopeHusi CBOOOTHOTO MaIeHUs

9.8
dusnuecKue SBICHUS B IPUPOJIE: BOCTIPUITHE 3BYKOB KUBOTHBIMU,
3eMIIETPSACEHHE, CEIICMUYECKHE BOJIHBI, I[yHAMH, X0

9.9

TexHUUYeckne yCTpOHCTBA: IX0JIOT, HCIIOIH30BAaHUE YIIBTPa3ByKa B
OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHbI

10.1 .
DJIEKTPOMAarHuTHOE MoJie. DNEKTPOMaroHuTHbele BOJIHBI. CBOMCTBa
RJIEKTPOMAarHUTHBIX BOJH

10.2 [1Ikana 3JIeKTPOMarHUTHBHIX BOJIH

10.3 DJIEKTpOMarHutHasi npupoja cera. CkopocTh cBera. BonHOBBEIE
CBOMCTBA CBETA

10.4
[IpakTuyeckue paboThI:

M3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOMIIBHOTO TenedoHa
10.5

@dusnueckue SBICHHUA B MPUPOJE: OHUOIOTHYECKOE JAeWCTBUE
BUJIMMOTO, YIbTPa(HOIETOBOIO U PEHTTEHOBCKOT0 U31y4YEHUI
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10.6
TexHuueckue yCTpOiCTBa: UCIIOJIb30BaHUE
HIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

11 CBETOBBLIE ABJIEHUA

111 JlyueBas moneinb cBeTa. Mictounnku cBera

11.2 [IpsimosHENHOE pacIpOCTPAHEHUE CBETA

11.3 OTtpaxkenue cBeta. [1mockoe 3epkasio. 3aKOH OTpa)KEHUSI CBETA

11.4
[Ipenomnenne cBeta. 3akoH mpenomieHus cBeta. IlomaHoe
BHYTpPEHHEE OTpaKEHHE CBETa

11.5 JIunza. Xon nydeil B TuH3e

11.6 OnTuueckas cucrema Qoroarnmnapara, MUKPOCKOIIa U TEJIeCKOIa

11.7
['a3 kak onmTHyeckas cucreMa. bim3opykocTh U JaTbHO30PKOCTh

11.8
Paznosxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. CiiokeHue
CHEKTpaTbHBIX [[BETOB. Jluicmiepcust cBeTa

11.9
[IpakTuyeckue paboThI:
lccrieoBanre 3aBUCUMOCTH yIJla OTPAKEHHUSI CBETOBOTO JIyda OT
yria maJieHusl.
l3ydeHne XapakTepUCTHK H300paKEHHs TMpeaMeTa B IIOCKOM
3epKaje.
VccienoBanre 3aBUCMMOCTH yIila MPETOMIICHUS CBETOBOTO Jiyda
OT yTJIa a/ICHUS Ha TPAHUIIE «BO3YX - CTEKIION.
[TonyueHrne u300pakKeHUH C TIOMOIIBIO COOMparomeld JIMH3BI.
Omnpenenenrie (HOKYCHOTO pACCTOSHUST M ONTHYECKOW CHIIBI
coOMparOIIeH JTNH3BI.
OMnBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIEKTP.
OnBITH IO BOCHPUATHIO IIBETA MPEAMETOB MPH MX HAOIIOICHUN
yepe3 [BETOBBIC (PHIBTPHI

11.10 @ )

W3WYECKHUE SIBIICHUS B Ipupoje: 3atMenus Connna u JIyHsl, 11BeTa

TeJ, ONTUYECKUEe SIBJIEHUS B atMmocdepe (1uBeT Heba, pedpakiums,
paayra, MUpax)

1111 TexHudeckne yCTpOWCTBA: OYKH, TMEPHUCKOM, (oToammapar,
ONITUYECKHE CBETOBO/IBI

12 KBAHTOBBIE SABJIEHUA

12.1 OnsiTel Pezepdopaa u minanerapHas Mojenb aroma. Mojens atoma

bopa
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12.2 Mcnyckanue u noryiomeHue ceera aroMoM. KBaHTel. JInHeiuaTeie
CHIEKTPHI
12.3 PannoakTuBHOCTE. Anb(a-, 6eTa- 1 raMMa-u3TydeHUs
12.4 C
TPOEHUE aTOMHOTO siapa. HyKIIOHHash MOJeNb aTOMHOTO sijipa.
M30TOMBI
12,5 p
aJMOaKTUBHBIC TIpeBpaimieHus. [lepuon moirypacmaga aTOMHBIX
s7ep
12.6 SnepHbie peakii. 3aKOHBI COXPAaHEHUs 3apsiIOBOIO U MacCOBOTO
qrCelT
12.7 JHeprus CBsi3u aTOMHBIX sijiep. CBs3b MacChl U DHEPTHH
12.8 P
€aKIMU CUHTEe3a U aeneHus anep. Mcrounnku sueprun ConHIa U
3BE3]]
12.9 q . .
JepHas 3HepreTka. [leficTBME paAMOaKTUBHBIX H3JIYYCHHUN Ha
PKUBBIC OPTaHU3MBbI
12.10
[IpakTuyeckue paboThI:
Ha0roieHre CIUIONMIHBIX U JIMHEWYATBIX CIICKTPOB M3JTYYCHHUS.
VcciaenoBanue TPEKOB: UW3MEPEHUE DHEPTUU  YaCTHUIBI  TI0
TOPMO3HOMY TIyTH (110 poTorpadusm).
3MmepeHne painoakTUBHOTO (oHA
12.11 . .
duznyeckue SBICHUS B MPUPOJIC: ECTECTBEHHBIM PaJIMOAKTUBHBIN
(GOoH,  KOCMHYECKHE  JIy4d,  pPAJUOAKTUBHOC  U3ITyYCHUE
MIPUPOIHBIX MUHEPAJIOB, neicTBre
PaMOAaKTHBHBIX M3Ty4YECHUH Ha OPTaHNU3M YeIOBEKa
12.12 . .
TexHuueckue  yCTpOWCTBa: CHEKTPOCKOIN, WHAMBUIYATbHBIN
no3uMeTp, kKamepa Buibcona
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IHEPEYEHDb (KOAU®UKATOP) PACIIPEAEJIEHHBIX 110 KJIACCAM
MPOBEPSAEMBIX TPEBOBAHUU K PE3YJIBTATAM OCBOEHHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOT'O OBIIIEI'O OEPA3OBAHUS
N 2JIEMEHTOB COAEPXKXAHUSA 10 PUSUKE

J1nst mpoBeieHHs] OCHOBHOTO TOCYAapCTBEHHOTO AK3aMeHa 1o ¢usuke (naiee - OI'D no

($u3HKe) UCTIONB3YETCS MepedeHb (KoaudUKaTop) NpoBEPSIEMBIX TPEOOBaHUI K pe3yIbTaTam

OCBOCHMSI OCHOBHOM O6paSOBaTeHLHOﬁ IIporpaMmMbl OCHOBHOI'O 061uer0 06pa3013aH1/1;I u

QJICMCHTOB COJCPIKaHU .

IIpoBepsiembie Ha OI'D no ¢u3uke TpedOBaAHMA K Pe3yIbTATAM OCBOCHHUS OCHOBHOM

o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusA

Kon
IPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3ylibTaTaM 0a30BOTO YPOBHS
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILEr0
oOpa3zoBanus Ha ocHoBe PI'OC

1

[TonnManue poiu GU3NKKA B HAYYHOH KapTUHE MHPA;

C(OPMHUPOBAHHOCTh 0a30BBIX TPEACTABICHHA O 3aKOHOMEPHOW CBSI3U H
MMO3HABACMOCTH SIBIICHUW TPUPOJBI, O POJIM IKCIEPUMEHTa B (U3HKE, O
cucTeMooOpasyromeid poiau (QU3MKM B Pa3BUTUU E€CTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 3BOJIONMH (PU3NYECKUX 3HAHWUU W UX POJIA B
[IEJIOCTHOM €CTCCTBEHHOHAYYHOW KapTHHE MHpa, O BKIIAJE POCCHUCKUX H
3apyOeKHBIX yYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB
OKPYXKaroIIero MUpa, Pa3BUTHE TEXHUKH M TEXHOJIOTUI

3HaHMS O BHJAX MaTepuu (BEUIECTBO M MOJE), O ABMKEHHHM Kak crocobe
CYIIECTBOBAaHUS MaTepuH, OO0 AaTOMHO-MOJEKYJSPHOM TEOPUH CTPOCHHS
BEIIECTBA, O (PM3MUECKON CYIIHOCTH SIBICHUH MPUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHUE pa3iuyarh SBJIEHUS MO ONHCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIHUX AAaHHOE (PU3HUECKOE SBJICHUE;

YMEHHE pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MUECKHX SIBICHUHA B
OKpYaroIIeM MHUPE, BBIIEISASA UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKK)

BiianeHne OCHOBaMM MOHSITHUMHOTO ammapaTa M CHUMBOJUYECKOrO S3bIKA
(GU3MKKM M HKCIOJNIb30BaHWE WX JJs peuleHUs Y4eOHbIX 3a/ay; yYMEHHue
XapaKTepU30BaTh CBOWCTBA Tel, (HU3MYECKUE SBICHUS U IPOLECCHI,
UCNONb3ys (PyHIaMEHTaJIbHbIE U SMIIMPUUECKHUE 3aKOHBI
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YMEHHME OIMChIBATh HN3Yy4YCHHBIC CBOMCTBA TE€I H (i)I/I3I/I‘IeCKI/IC SABJICHUA,

MCIIOIb3Ys (PU3nYecKre BETUYNHBI

Bnajenne oCHOBaMH METOJIOB HAyYHOTO MO3HAHHSA C YYETOM COOJIIOJICHUS
npaBuiI 0€30TIACHOTO TPy/Ia:

HaOroeHne (PU3MUYECKUX SIBJICHUWA: YMEHHE CaMOCTOSATEIBHO CcOOMpaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JaHHOTO HalOopa 0OO0OpyIOBaHMS IO
WHCTPYKIIMM, ONHMCHIBATH XOJI OINBITA W 3alUCHIBATh €Tr0 PE3yJbTaThI,
(hopMyIHUPOBATH BHIBO/IBI;

MPOBE/ICHNE TPSIMBIX M KOCBEHHBIX HW3MEpPEHUN (U3HUECKUX BEITUYHH:
YMEHHE  IUIAHUPOBaTh  HM3MEpPCHUS, CaMOCTOSTEIHHO cobuparn
DKCIIEPUMEHTAIBHYIO YCTAaHOBKY 1O WHCTPYKIIMH, BBIYHCISATH 3HAUYCHHC
BEJTMYMHBI U aHAJIM3UPOBATH MOJIYICHHBIC PE3yJIbTaThl C YUETOM 3aJaHHOU
MOTPEUTHOCTH PE3YJIbTATOB U3MEPCHHIA;

MPOBEICHUE HECJIOKHBIX AKCIIEPUMEHTATBHBIX WCCIICIOBAaHU;
CaMOCTOSATEIBHO COOMpaTh AKCHEPUMEHTAILHYI YCTaHOBKY W IMPOBOIMTH
WCCIICZIOBAaHUE TI0 WHCTPYKIIMH, TPEICTABIATH TOJTYYCHHBIC 3aBUCHUMOCTH
(U3HYECKUX BEIMYHH B BHJIE TAOIUI] M TPa(UKOB, YIUTHIBATH MTOTPEIITHOCTH,
JIeNIaTh BHIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS

[ToHnMaHue XapakTEPHBIX CBOWCTB (DM3MUECKHX MojeNel (MarepuaibHas
TOUKa, a0COJIIOTHO TBEPJOE TENO, MOJEIM CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TEJI, TUIAHETApHAs MOJENIb aTOMa, HYKJIIOHHAas MOJENIb aTOMHOTO
S7Ipa) 1 YMEHHE MMPUMEHSTh UX JUIsl O0ObsICHEHUST (PU3HUYECKUX TTPOIECCOB

YMeHne o0bsACHATh (U3UUYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTYyal[ulil TPaKTUKEe-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH,
BBISIBJISITH IPUYNHHO-CJICICTBEHHBIE CBS3U U CTPOUTH OOBICHEHHUE C OMOPOi
Ha W3yYEHHbIE CBOWCTBAa (DM3MYECKUX SIBICHUH, (QU3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETU

YMeHue pemaTth pacueTHble 3a7auu (Ha 0aze 2-3 ypaBHEHUH), UCIONb3Ys
3aKOHBI U (POPMYIbI, CBA3BIBaONINE (DU3MUECKUE BETUYHHBI, B YaCTHOCTH,
3alMChIBaTh KPAaTKOE YCIOBUE 3aJ1a4yM, BBIABIATH HEIOCTAIOIIME JIaHHBIE,
BHIOMpATh 3aKOHbI M (OpMYJbl, HEOOXOAMMBIE [UII €€ pelleHHs,
MCII0JIB30BATh CIIPABOYHBIE JaHHBIE, NPOBOAMTH pPAcU€Thl U OLIEHUBATH
PEATMCTUYHOCTD MOJYyYEHHOTO 3HAYeHUs (PU3NYECKOW BEIMUYMHBI; YMEHUE
ONpeeNaTb pa3MEpHOCTh (U3MUECKOW BEIMYMHBI, MOJYYEHHOW MIpH
pELICHUHU 3a/1a4i

YMeHMue XApaKTCPpU30BaATh ITPUHIHUIIBI JICUCTBUSL TEXHUYCCKUX YCTpOﬁCTB, B

TOM 4Hcie ObITOBBIX PUOOPOB, U MMPOMBIIIIEHHBIX
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TCXHOJIOTHYCCKHUX TIIPOHCCCOB II0 HX OIIMCAHWIO, HCIIOJIb3ys 3HAHHUA O
CBOMCTBaX (1)I/I31/ILIGCKI/IX SIBJICHUM u HGO6XOZ[I/IMBIG (1)I/I3I/I‘ICCKI/IC
3dKOHOMCPHOCTHU

10

YMeHue UCIoJIb30BaTh 3HAHHUA O (PU3MYECKUX SIBJICHUSAX B MOBCEAHEBHOU
KU3HU JUIsl oOecrieuyeHus: 0e30macHOCTH IMpU OOpalieHHH C OBITOBBIMU
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMM, COXPAaHEHHUS 3[0pPOBbS U
COOJIFOZIEHUSI HOPM D3KOJOIMYECKOIO IIOBEJEHHS B OKpYXKAaIOWIEH cpene;
[OHUMaHHE HEOOXOAMMOCTH HPHUMEHEHHUs JOCTHKEHUH (U3UKU U
TEeXHOJIOTUH JJIs1 palliOHAIBHOTO IPUPOJIOII0JIb30BAHUS

11

OnelT moMCKa, TNpeoOpa3oBaHMs W MPEACTABICHUS  HMHPOPMaLUU
(¢u3nyeckoro - coAep)KaHus € UCHOJb30BaHHEM  HMH(OPMAalMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHIA;

YMEHHUE OLIEHUBATh JIOCTOBEPHOCTh IMOJYYEHHOW MH(pOpMalUd Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIbHBIX HCTOUHUKOB,;

YMEHHE HCIOJIb30BaTh MPHU BBINOJIHEHUH Y4YEOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO  JINTEpaTypy  (U3UYECKOrO  COAEpXaHUS, CIpPaBOYHBIE
MaTepualbl, pecypcesl cetu MHTepHer;

BlaJicHHEe 0a30BbIMM HaBbIKAMHM IMpeoOpa3oBaHUs MHPOpPMALMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYT'YIO; YMEHHE CO3/1aBaTh COOCTBEHHBIE MTUCHMEHHBIE
1 YCTHBIE COOOIIICHHS Ha OCHOBE MH(OpMaIMu U3 HECKOJIbKUX HCTOYHUKOB

Ilepeyens 3jieMeHTOB coAep:KaHus, MpoBepsieMbIX HA OI'D o pusnke

Kon [IpoBepsieMbli AIEMEHT COAECPIKAHHUS
1 MEXAHWYECKUE SABJIEHUA
1.1 Mexannueckoe nBmxkenne. MatepuanbHas Touka. CHCTeMa OTCUETA.
OTHOCHUTENBHOCTD JIBUKEHUS
1.2
PaBHOMEpHOE U HEpaBHOMEpHOE ABMKeHUEe. CpenHss ckopocTb. Dopmyna 1uis
BBIYMCIICHUS CPEIHEN CKOPOCTH:
5
V=—t
1. .
3 PaBHOMEpPHOE NMPSMOJIMHEWHOE JBUKEHNUE. 3aBUCUMOCTh KOOPJAMHATHI TEJA OT
BPEMEHH B CIIy4ae PABHOMEPHOT'O IPSIMOJIMHENHOTO ABUKEHUSA:
X(t) = Xo + Vxt.
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['padykn 3aBUCHMOCTH OT BPEMEHH Ui MPOEKUUU CKOPOCTH, MPOCKIUH
[IepEMELEHNS, ITyTH, KOOPIUHATHI IIPH PABHOMEPHOM NPSIMOJIMHEWHOM JIBU)KCHUHU

14 Bapucumocts KOOpJIMHATBI TejJa OT BPEMEHH B Clydae PaBHOYCKOPEHHOIO

MPSIMOJIMHEHHOTO JIBFKCHUS
t2 X(O = Xo+yo/ + A'Y'
DopMynbl IS TPOCKIIMU  TIEPEMEIIEHUs, TPOCKIUA CKOPOCTH W IMPOCKITUU
YCKOPEHUS IIPH PaBHOYCKOPEHHOM MPSIMOJIMHCHHOM JBUKCHHUH:
t2

Vx/\ — VOX + ax_/\
ax(t) = const,
V/2X? - ViX? = 2axSx.
['paduku 3aBUCIMOCTH OT BPEMEHH ISl TPOSKITNH YCKOPEHUS, TPOCKITUU CKOPOCTH,
[IPOCKIMK TIEPEMEIICHHS, KOOPAUHATHI MPH PAaBHOYCKOPEHHOM MPSIMOJIHMHEHHOM
NIBIKCHUH

1.5
CBoOogHoe maneHne. POpMysbl, ONMUCHIBAIOIIME CBOOOAHOE IAJICHHE Teja IO
BEPTUKAIHN (IBUKEHUE TeJla BHU3 WM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3EMIIH).
['padmky 3aBUCUMOCTH OT BPEMEHH JIJISI IPOSKIIMH YCKOPEHUS, TIPOSKIIMHA CKOPOCTH
1 KOOPJIMHATHI ITPH CBOOOTHOM ITaJICHUH TeJIa 110 BEPTHUKAIH

1.6

CKOpOCTh paBHOMEPHOTO IBUKEHHUS TeJla IO OKPYKHOCTU. HampaBineHre CKOpoCTH.
dopmyna s BBIYUCICHHUS CKOPOCTH 4Yepe3 pPaJAnyC OKPYKHOCTU W TIEPHOJ

oOpartieHus:
2TTR
V- .
T

[lenTpocTpemuTenbHoe  ycKopeHue. HampaBieHne  LEHTPOCTPEMHUTEIbHOTO
yckopeHus. PopMyiia Juisl BBIYUCIEHUS YCKOPEHMUS:

y2 Ay = o

R

Dopmyiia, CBA3bIBAIOIIAS IEPUOJT U YACTOTY OOpaIeHHUs:
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1.7 Macca. Mnotrocts BenectBa. opmyia 151 BBIYMCIEHHS TUIOTHOCTHU:
1.8  |Cuna - BexTopHas pusmdeckas BenmuuHa. CIOKEHUE CHI
1.9 [SIBnenme mnepuuu. [lepssoiii 3akon HeioToHa
1.10 .
Bropoit 3akoH HeroTOHA:
F=m-a.
CoHarpaB/IeHHOCTb BEKTOpa YCKOPEHHUS TeJla U BEKTOpA CUJIbI, IEUCTBYIOLIEH Ha
TEJI0
1.11 . .
B3aumopencrsue ten. Tperuii 3akodH HeroToHa:
I['>1 = “I['>2
1.12
TpeHue nokosi U TpeHHE CKONIbXeHUs1. PopMyIia I BBIYUCICHUS MOYJIS CHIIbI
TPEHUSI CKOJIbXKEHUS:
113 |[Tedopmarms Tena. Yupyrue u Heynpyrue nedopMaiin. 3aKoH yrpyroit
nedopmanuu (3akoH ['yka):
F=k-M
1.14
BcemupHoe TsaroreHue. 3aKOH BCEMUPHOTO TATOTEHHS:
R
Cuna TsbkecTH. Y CKOpeHre CBOOOTHOTO TaJIeHHUS.
dopmyra i BBIYUCICHUS CUITBI TSHKECTH BOJM3U MMOBEPXHOCTH 3EMITU:
F =mg.
J[Brxenue mianeT Bokpyr CosHia. [lepBas kocmuyeckast ckopocth. HeBecoMocTh
U [IEpETPy3KU
1.15

I/IMHYJ'H)C TCJIAa - BEKTOPHAA (1)H31/I‘*I€CK3,$I BCJIMYHHA.

p - mv

MMnynbc cucTeMBI TE.

3MeHeHMe HMITYJIbCA. I/IMHYJ'II)C CHJIBI
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1.16

3aKoH COXpaHCHUA UMITYJIbCa JJI 3aMKHYTOﬁ CHUCTCMBI TCII.

P = MmyVy + = const.

PeakTBHOE ABUKCHUE

1.17

Mexannueckas padbota. @opMyrna sl BBIYUCIEHUS PaOOTHI CUIIBI:

A = Fs cos a.

MexaHnuyecKasi MOIIHOCTb:

2V =-t

1.18

Kunernueckas u IIOTCHIOHUAJIbHAA SHCPI'H:A.
CDopMyna JIJIS1 BEIUMCIICHUS] KHHETUUECKOM OHCPIUH:

mv?2
\E = 2 1

Teopema 0 KHHETUYECKON YHEPTUN.
dopmyna /i BEIUMCICHNS TOTEHIIUAIBHOM SHEPTUH Teja, HOJHATOr0 Haj
3emuieit:

E, = mgh

1.19

MexaHndecKas SHEprus:

E = Ek + E,.

3aKOH coXpaHeHMs] MexaHudecko sHeprun. dopmyna 115 3aKoHa COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

[ IpeBpalieHue MEXaHMUYECKON YHEPTUU NTPY HAUIMYHMU CUJIbI TPEHUS

1.20

[IpocTbie MEXaHU3MBI. «30JIOTOE MPABUIIO» MEXaHUKU. Peruar. MOMEHT CHIIBL:

M =F1.

Y ca0BuE paBHOBECHs pblyara:

Mi+M2+..°0.

[loaBYKHBINM U HEMMOABYKHBIN OJIOKH.

, __ "“nonesnas
KII/l mpocTeIX MeXaHU3MOB, 'I-

M3aTpaueHHas
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1.21

JlaBiieHME TBEPIOTO TETA.
Dopmyiia U BBIYUCIEHUS JaBJICHHS TBEPJOTO Tea:

p—
=

JlaBnenue raza. ATMoc(epHoe JaBiIcHuUE.
['uapocTaTuyeckoe JaBleHUE BHYTPHU KUIKOCTH.
dopmyna A BBIYUCICHUS JaBICHUS BHYTPH KUJIKOCTH:

P =pgA + patm

1.22

3akoH [lackans. 'mapaBandeckuii npecc

1.23

3akon Apxumena. dopmyna I ompeneieHUs — BBITAIKWUBAIONICH — CHIIBI,
NIEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTh MJIU Ta3:

FApPX. = Pén.

YcinoBue miaBanus Tena. [InaBanue CyAOB U BO3YXOIIJIaBAHHC

1.24

MexaHnuueckue KojaebaHus. AMILUTUTY/1a, IEPUO U YACTOTa KOJIeOaHUM.

1
dopmyna, CBA3BIBAONIAs YACTOTY U MEpHOA KonebaHuit: ¥ - —

1.25

MaremMaTuuyecKuii W TPYKUHHBIA MasTHUKU. [IpeBpaleHne dHeprum npu
K0JIe0aTEeTbHOM JBM>KEHUU

1.26

3aryxatomue kosiebanus. BeiHyKneHHbIe konebanus. Pesonanc

1.27

Mexanndeckue BOJIHBL. [IpoposnibHbIE M MONEpedYHbIE€ BOJHBI. [[JIMHA BOJHBI U
CKOPOCTb PacCpOCTPAHEHHUS BOJIHBI:

X=v-T

1.28

3ByK. [ poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHHEe 3BYKOBOI BOJHBI Ha TPAHMIIE ABYX
cpen. Madpa3Byk u ynbTpa3Byk

1.29

[IpakTiyeckue paboThbl

l3MepeHne cpeaHed IUIOTHOCTM BEIIECTBA; apXMMENOBOM CHIIBI, KECTKOCTH
MPY>XUHBI, KOI(P(UIIMEHTA TPEHUS CKOJBXKEHHS; padOThl CHUJIBI TPEHUS, CHUJIIBI
VIIPYTOCTH; CPETHEH CKOPOCTH JBWXKEHHsS Opycka MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHUs: OpycKa Mpu JBHKEHUU MO HAKIOHHOM IMJIOCKOCTH; YaCTOTHI U MEepHOJIa
KojeOaHUl MaTeMaTHYeCKOro MAasTHUKA; 4YacTOThl W Mepuojaa KoseOaHui
MPYKUHHOTO MasiTHUKA, MOMEHTA CHWJIBI, ICHCTBYIOIIETO HA phlYar; pabOThl CHIIBI
YIIPYTOCTH MPHU MOABEME I'Py3a C MOMOIIBI0 HETOABUKHOIO 0J0Ka; pabOThI CHIIbI
YOPYTOCTH IIPU MOABEME I'Py3a ¢ HOMOLIBIO TOABMKHOIO OJIOKA.

VccrieoBanne 3aBUCUMOCTH apXHMEI0BON CHITBI OT 00beMa MOTrpy>KEHHOM
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JacTH TeJla U OT TIOTHOCTHU >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIBI OT
MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CUJIBI HOPMAJIBHOTO JIaBJICHUS U OT Poja
MOBEPXHOCTH; CHJIBI YOPYTOCTH, BO3HHMKAIOUIEH B TIPYXKHHE, OT CTENEeHH
nedopmanuu MpYXKUHBI; YCKOpEHUsi Opycka OT yIjla HAaKJIOHA HAMpaBIISIIOLICH;
rnepuoaa (4acTOThl) KOJEOAHMW HUTSAHOTO MAasiTHUKA OT JJIMHBI HUTH; MEpHoja
KoJIeOaHUN TPYKUHHOTO MAasSTHMKAa OT MAacChl Ipy3a M KECTKOCTH MPY>KUHBI;
HCCleJOBaHNE HE3aBUCUMOCTH TMeproia KojaeOaHu HUTSIHOTO MasTHUKA OT MacChl

rpy3a.
[IpoBepka ycioBUs paBHOBECHS pblyara

1.30

dusndecKue ABICHNS B IPUPOJE: IPUMEPHI IBHXKEHUS C PA3INYHBIMU CKOPOCTSIMHU
B )KUBOM M HEXMBOW IPUPOJE, NEHWCTBUE CWIBI TPEHHsI B IPUPOJE M TEXHUKE,
[IPWINBBl W OTJIMBBL, ABWKEHHE IUIaHEeT COJIHEYHOW CHUCTEMBl, PEaKTUBHOE
NIBUKEHHUE KUBBIX OPraHU3MOB, PhIYaru B TeJl€ YEJIOBEKa, BIUSHUE aTMOC(HEpPHOro
TABJICHUS] HAKUBOM OpraHu3M, IUIaBaHUE PbIO, BOCIPHUITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKNE BOJIHBI, I[yHAMH, 3XO0

1.31

TexHudeckue yCTpOWCTBA: CHUAOMETpP, JATYUKU TIOJIOKEHHUS, PACCTOSHUA U
YCKOpPEHUS, AUHAMOMETpP, MOJIUIUIIHUKH, PAaKEeThl, pblYar, MOABUXKHBIM U
HEMOJIBIKHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTh, IMPOCTHIE MEXaHU3Mbl B OBITY,
COOOIIAloNIMecs] COCY/bl, YCTPOMCTBO BOJOIPOBO/AA, THAPABIUYECKUN mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, HXOJOT,
VCII0JIb30BaHKE YIbTPa3ByKa B OBITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHBIE TOJOXKEHUSI MOJICKYJIIPHO-KMHETHYECKON TEOPUH CTPOCHHS BEIECTBA.
Mopenn  TBEpAOro, SKHJIKOTO M Ta3000pa3HOr0  COCTOSHHM  BeIIeCTBa.
Kpucrannuyeckue u amopdHbie Tena

2.2

JIBr>keHe yacTull BeuecTBa. CBsA3b CKOPOCTH JIBHKEHUS YacCTHUL] C TEMIIEPATYPOU.
bpoyHoBckoe aBmxenue, mubdy3us

2.3

CMauuBaHuEe U KalTWJJIAPHBIC ABJICHUA

2.4

TermoBoe pacCIMpPCHUC U CIKATUC

2.5

TenoBoe paBHOBeCHE

2.6

Buytpennsisi sneprus. Pabora u Temomepenada Kak CHocoObl H3MEHEHHS
BHYTPEHHEN DHEPTUU

2.7

BI/II[bI TCIIonepcaavn: TCrjIonpoBOJHOCTh, KOHBCKIHA, U3JTYUCHUC

2.8

HarpeBaHI/Ie N OXJIAXKACHUEC TCII. KonandecTBO TEMIOTHI. Y nenbHas TEIIOEMKOCTh:
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Q = cm(tz - ti)

2.9

3aKOH COXpaHEHHWs 3HEPrMM B TEIUIOBBIX IIpolieccax. YpaBHEHUE TEIIOBOIO
OanaHca:

Qi+Q2+..=0

2.10

lcnapenne u koHJeHcauusd. l3MeHeHHWe BHYTPEHHEHM OHHEPruM B MPOLECCE
ucriapeHuss M KoHAeHcauuu. KuneHune JkMAKOCTH. YJenbHas  TEIuloTa
MapooOpa30BaHuUs:

b

2.11

BiaxHOCTb BO3yXa

212

[1naBieHue u KpucTaJlIu3aiu:. HN3MmeHeHue BHYTpeHHeﬁ OHCPI'UH IIPU ILIABJICHUHU U
KpUCTAJUIN3allhH. yl{GHBHaH TCIIJIOTA ITJIABJICHUA:

%=£ m

2.13

BHyTpeHHsIs1 SJHEprUs CrOpaHMs TOIUIMBA. Y I€JIbHASI TEIUIOTA CTOPAHHUS TOILJIMBA:

2.14

[ TpunIMnBl paboTh! TernoBbix nuratenei. KI1J[ TerioBoro asurarens

2.15

[IpakTuyeckue paboThbl

M3mepeHue yAelbHOW TEIUIOEMKOCTH METAIMYECKOI0 LWIMHIAPA; KOJIMYECTBA
TEIUIOThI, OJYYEHHOT'O BOJIOM KOMHATHOM TeMIepaTypbl PUKCUPOBAHHOW MaccChl, B
KOTOPYIO OITYLIEH HAarpeThli HUIUHAIP; KOJIMYECTBA TEIUIOThI, OTJAaHHOIO HarpeThIM
LUJIUHAPOM, II0CI€ OIyCKaHHWs €ro B BOJY KOMHATHOM TEMIIEpaTyphl;
OTHOCUTEJIBHOW BJIAKHOCTHU BO3/1yXa; yAEJIbHON TEIJIOTHI IIJIaBJICHUS JIbJIA.
ccnenoBanue N3MEHEHNs TEMIIEPATyPhI BOABI ITPU PA3IMYHbIX YCIOBUSAX; SIBJICHUS
TEII000MEHa MPU CMEIIMBAHUH XOJIOJHON U TOpsiueld BOAbBIL; MpoLiecca HCIapeHHUs

2.16

@usnueckue SBJICHUS B NPUPOJAE: NMOBEPXHOCTHOE HATSHKEHUE W KallWIISIPHBIE
SBJICHUA B INPUPOJE, KPUCTAUIBI B mpupone, usnydeHue ConHla, 3aMep3aHue
BO/I0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHEra

2.17

TexHudeckne yCTpPOWCTBA: KalWJLIAPBL, NPUMEPHI MCIOJb30BAaHUS KPUCTAJIIOB,

PKUJIKOCTHBIN TEPMOMETD, AATUMK TEMIIEPaTyphl, TEPMOC,
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cUCTEeMa OTOIUICHUS IOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOHHa,
NBUTaTEJIb BHYTPEHHETO CTOPAHMS

3 DJIEKTPOMAI'HUTHBIE SABJIEHUA
3.1 [Dnextpusanms Ten. J[Ba BHIA IEKTPUUYECKUX 3apI0B
3.2  |BzammopnericTBue 3apsoKeHHBIX Ten. 3akoH Kymona
3.3  [3aK0oH COXpaHEHHUS AIEKTPUIECKOTO 3apsa
3.4
OnexTpudeckoe nojie. HanpsokeHHOCTS anekTpudeckoro moiis. [Ipuaiun
CYNEPIO3HULIUH INEKTPHUYESCKHX TOJIeH (Ha KaueCTBEHHOM yPOBHE)
35 Hocurem AIEKTPUYECKUX 3apsAa0B. JleiicTBHE IIEKTPHIECKOTO MO Ha
hIIeKTpUdecKre 3apsabl. [IpOBOTHUKY U AUAIEKTPUKH
3.6 [1O0CTOSTHHBIN 2JIEKTPUYECKU TOK. JIeHCTBHS 3JIEKTpUUECKOro Toka. Cuiia Toka.
Hanpsoxenue.
t
=
—
o
3.7
DIEKTPUIECKOE COMPOTUBIICHHE. Y IETBHOE DJIEKTPUUYECKOE COTPOTHUBIICHHE:
S
3.8 .
3axkoH OMa JuIs ydacTKa 3JIEKTPUYECKON LENu:
=
3.9
[locnenoBaTennbHOE COeTMHEHNE TPOBOTHUKOB:
11=b;U=Ui+ Uz R=Ri+Ra2.
[TapaienpHOE COSAMHEHNE TIPOBOTHUKOB PABHOTO COTIPOTHUBIICHMUSI:
Ui-Uzs I -C+ 12 & - .
CMenraHHbIe COeTMHEHMSI IPOBOHUKOB
3.10
PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA.
A =U-It,P =Ul
3.11

3akoH J[xxoyns-Jlenua:
Q = |2 ° R ot

95



denepanbHas padbouas mporpamma | dusnka. 7-9 kimaccel (0a30BBIN YPOBEHBD)

312 Omnprr Opcrena. MarauTHoe Moj€ NOPsIMOTO MPOBOJHHUKA C TOKOM. JInHHUM
MarHUTHOM MHIYKLIUU

3.13  MarauTHOE 1oJie TOCTOSTHHOTO MarHuTa. B3anMmoaeiicTBrue MOCTOSTHHBIX MarHUTOB

3.14  |/leificTBHE MarHUTHOTO TOJISI HA POBOAHHUK C TOKOM

3.15  |OnbiTer @apajes. SIBineHue 2JIeKTpOMarHuTHOM HHAYKIHH. [IpaBuno Jlenma

3.16
[IpakTiyeckue paboThl
l3MepeHne  IIEKTPUYECKOTO CONPOTHUBIICHUS  PE3UCTOPA; MOIIIHOCTH
HIIEKTPUYECKOTO TOKA; pabOThI JIEKTPUIECKOTO TOKA.

VccnenoBaHue 3aBUCHUMOCTH CHUJII  TOKA, BO3HHMKAIOLIETO B IMPOBOJHUKE
(pe3ucTopsl, JaMIoyKa), OT HAMPSDKEHUS Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS] OT JJIMHBI MPOBOJHUKA, IJIOIIAJA €r0 MOMNEPEYHOTO CEUYEHUs U
YAEIBHOTO CONPOTUBIICHHUS.

[IpoBepka npaBuia JUTSt 3IEKTPUUYECKOTO HaIPSKEHUS
[pU  [OCJIEIOBAaTEIbHOM COEIMHEHUU TMPOBOJAHMKOB; TMpaBuUiia s  CUJIbI
HIIEKTPUYECKOT0 TOKA MPH NapauieIbHOM COEIMHEHUH MPOBOHUKOB (PE3UCTOPHI U
JTaMIIOYKa)

3.17 |®Ousnueckue SBICHUS B TMPUPOJE: DJICKTPUYECCKUE SBJICHHUS B aTMmocdepe,
HIIEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE MoJIe 3eMJId, Aped Mo0coB, poib
MarHMTHOTIO MOJIS AJIs )KU3HU Ha 3emiie, MOJISIPHOE CUsTHUE

3.18
TexHnueckne ycTpolcTBa: AEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
DIIEKTPUYECKON HSHEPTUU, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNIbHBIE
PICKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE MPEAOXPAHUTENH, AICKTPOMATHHUT,
HJIEKTPOABUTATEIb IOCTOSSHHOTO TOKA, FT€HEPATOp MOCTOSTHHOTO TOKa

3.19  [DnexkrpomarHuTHbIe BOJHBIL. [lIKasia 31€eKTpPOMarHUTHBIX BOJH

3.20 JlyyeBas mozensb cBeta. [IpsmonnHeitHoe pacpocTpaHeHue CBeTa

3.21  [3akoH oTpaxeHus ceta. [lmockoe 3epkaio

3.22  [[IpenomieHue cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23  |lucnepcus cBera

3.24 |Jlunza. Xoxa nydeil B nmH3e. DOKYCHOE paccTOsHHME JWH3BL. OnTHYecKas cuia
TTUH3bI:

D=1/F
3.25 |['ma3 kak ontuyeckas cucteMa. OnTuueckue mpruoopsI
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3.26
[IpakTuyeckue paboTh
l3MepeHne oNTHYECKOW Cuibl coOuparomeil JIMH3bL, (OKYCHOTO pacCTOSIHUS
coOuparomiei JTUH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MIPEAMETA U U300paKeHus,
KOTJIa MPeAMET PACTIONOkKEH B ABOMHOM (POKyce), TOKa3aTess MpeIoMIICHUs CTEKIIa.
HccnenoBanue CBOWMCTBA M300pakeHUS, TIOJYYEHHOTO C MOMOIIBIO COOMparoIei
TTUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX JHH3; 3aBUCUMOCTHU
yTia MpeJIOMJICHHs CBETOBOTO Jiy4ya OT YIJia Ma/IeHUs Ha FPaHuULIe «BO3/1YX - CTEKIIO»

3.27 ® _

u3nyeckue sBieHuss B mnpupojne: 3armenus ConHma u JIyHbI, 1BeTa Tell,

onTUYECKUE sIBIIEHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

3.28
TexHuuyeckue ycTpoicTBa: OYKU, IEPUCKOII, (POTOATIAPAT, ONTUIECKUE CBETOBOIBI

4 KBAHTOBBIE ABJIEHUA

4.1 PannoaktuBHOCTE. Asb(da-, OeTa-, ramMma-u3nydeHus. Peaknuum anbda- U Oeta-
pacnania

4.2  |Omsrter Pesepdopna mo paccessauto anbha-gactuin. [Inanerapras Moaens atoma

4.3 CoctaB aToMHOTO sijipa. M30Toms

4.4 [[lepuon nonypacmnaja aTOMHBIX sJIep

4.5 SnepHblie peakuuy. 3aKOHBI COXPAHEHHSI 3aPsIIOBOIO U MAaCCOBOTO YU CEN

4.6 i . .
@dusnyeckue SBIEHUS B MPUPOAE: ECTECTBEHHBIM paJMOAaKTHBHBIA  (oOH,
KOCMUYECKHUE JIyYH, PAIMOAKTUBHOE U3JIyYE€HNE IPUPOJHBIX MUHEPAIIOB, JEICTBUE
PaAMOAaKTUBHBIX U31yYEHUN Ha OPraHu3M YeIoBeKa

4.7

TexHUYecKne YCTPOWCTBA: CHEKTPOCKOIl, WHAWBHUAYAJIBHBIM TO3UMETP, KaMmepa

BI/IJIBCOHa, AACPHAsA OHCPreTuKa
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