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®enepanpHas pabouas nporpamma mo yuyeoHomy npeamery «Dusuka» (6a30BbIi
ypoBeHb) (mpenMeTHass o0sactb «EcCTeCTBEHHO-HaydHble NpeIMETb») (maiee
COOTBETCTBEHHO — ITporpamma 1o (u3uke, pu3nKa) BKIOYAET HOSICHUTEIbHYIO 3aIIUCKY,
cofiepaHue oOydeHusl, IIIaHUPYEMbIE PEe3yJIbTaThl OCBOEHUS MPOrpaMMBbl 10 (HU3HKE,
TEMaTHYECKOE TUIAHUPOBAHUE, NIepeueHb (KOAU(UKATOp) paclpeIeleHHbIX M0 Kilaccam
npoBepsieMbIX TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOM
OpOrpaMMbl OCHOBHOT'O 0OIIEro oOpa3oBaHUs U 3JIEMEHTOB COJEp)KaHUs MO (QU3HKE,
nepeyeHb (KoaupuKaTop) MPOBEpAEMbIX TpeOOBaHUII K pe3yidbTaTaM OCBOCHHS
OCHOBHOW 00pa30BaTEJIbHON IPOrpaMMBbl OCHOBHOT'O OOIIIET0 0Opa30BaHuUs U 3JIEMEHTOB
cofiepKaHus 1o (pU3HKE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3nke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTABIICHA
Ha OCHOBE IOJIOKEHUU U TpeOOBAHMM K pe3ysibTaTaM OCBOEHHUsI Ha 0a30BOM YPOBHE
OCHOBHOI 00pa3oBaTenbHOM mporpammel, npeacraBieHHbix B @I'OC OO0, a Takxke
c yueToM (penepanbHOi paboyeil mporpaMMbl BOCITUTAHHS U KOHIETIINH TPENo1aBaHus
yueOHOoro npeamera «Du3nka.

Copmepxanue rmporpaMMmbl 1O (U3MKE HampaBiIeHO Ha  (QopMHpOBaHHE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTU OOYYAIOIIMXCS U OPraHU3aLUI0 U3ydyeHUs (PU3NKH
Ha JeATEIbHOCTHON OcHOBEe. B mporpamMMe mo ¢u3nKe y4UTBHIBAIOTCS BO3MOXHOCTHU
yueOHoro mpeamera B peanusanuu TpeboBanuit ®PI'OC OOO k mIaHUpPyEeMbIM
JUYHOCTHBIM U METaNpeAMETHBIM pe3ylbTaraM OOYyUeHHs, a TaKkKe MEXIPEIMETHbIE
CBSI3W €CTECTBEHHO-HAyYHBIX YUE€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUsI.

[Iporpamma mo (u3uKe ycTaHaBIMBAEeT pacHpeaeseHue yueOHOro marepualia
no rogam oOydeHusi (IO Kjaccam), MpeajaraeT MNPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YYEHHUs TeM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTUS MPEIMETHOIO COICpXaHHUS U ydeTe
BO3PACTHBIX OCOOEHHOCTEH 00yJaIOIUXCsl.

[Iporpamma no ¢usmke paspadoTaHa ¢ LETbIO OKa3aHHUs METOIUYECKOW MOMOLIH
YUUTEIIO B CO3/ITaHUU pabodeil mporpaMMbl 10 y4eOHOMY TIPEIMETY.

®duszuka SBISETCA CUCTEMOOOPa3yIOIIUM JMJii €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBJICHHIH,
U3y4aeMbIX XMMHEH, OWojorueii, actpoHoMuen u (usudeckoit reorpadueld, BHOCUT
BKJIQJl B €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa, TNPEIAOCTaBIsIeT HauOoJee SCHBbIC
oOpa3ipl MPUMEHEHUsT HAYYHOTO METO/a IO3HaHWsS, TO €CTh Crnoco0a MOoJydeHUs
JIOCTOBEPHBIX 3HAHUU O MUpE.

Onna w3 TIaBHBIX 3ajad  (U3MYECKOr0 O00pa3oBaHUS B CTPYKType OOIIIEro
00pa3oBaHuUs COCTOUT B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroImxcs.



N3ydyenue ¢usuku Ha 0a30BOM YpPOBHE MpPENINOJaraeT OBJIAJICHUE CIEIYIOIIMMU
KOMIETEHTHOCTSIMU, XapaKTePU3yIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB:

HAYYHO OOBSICHATD SIBJICHHUS,

OIICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIC/IOBAHNUS,

UHTEPIPETUPOBaTh JaHHbIE M  MCIOJIb30BaTh HAy4dHbIE JIOKA3aTeNIbCTBA
JUTSl TIOJTYYEHUS BBIBOZOBY.

lenu n3ydenus: GU3MKN Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEACIICHbI
B KOHIEMNIUU TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alusax Poccuiickoi denepannu, pEATU3YIOIIUX OCHOBHBIE
o0uieo0pa3oBaTeIbHbIE TPOTPAMMBI.

Lenu u3ydeHust PU3nKM:

npuoOpEeTeHNe WHTEpeca U CTPEMIICHHS] OOy4aloluXCsi K HAYYHOMY H3Yy4YEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CLIOCOOHOCTEH;

pa3BUTHE TMPEACTaBICHUNW O HAYYHOM METOJI¢ TMO3HAaHUA U (opmMupoBaHUE
HCCIIE0BATEIBLCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUSI KakK pe3yjbTaTa M3Y4YCHHUSI OCHOB
CTPOCHUSI MaTepUH U PyHIAMEHTAILHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE MPENCTABICHUNH O poiau (QU3NKKA Ui Pa3BUTHS  JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymield nmpodeccruoHalIbHON
NEeSATENbHOCTH, CBA3AHHON C (PU3MKOM, MOATOTOBKA K JalbHElIIeMy 00y4eHUIO0 B 3TOM
HaIpaBJICHUMU.

JlocTrkeHne 3THX LieJiel mporpammbl o (U3HKEe Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIICYIOIINX 3a/1a4:

NpUOOpPETeHUEe 3HAHUM O JIMCKPETHOM CTPOCHUM BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, SJIEKTPUICCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHHUM OIMCHIBaTh U OOBICHATh (PU3HYECKHUE  SBIICHHS
C UCIIOJIb30BAHUEM TOTYYEHHBIX 3HAHU;

OCBOEHUE METOJIOB PEIIEHUS MPOCTEUIINX PACUETHBIX 3aJay C HCIOJIb30BaHUEM
buznYecKux Mojieniel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHI HAOMIONAaTh NPUPOJHBIC SIBICHUS W BBIMOJHSATH OIBITHI,
nabopaTopHbie pabOThl W SKCHEPUMEHTAIBHBIE WCCICIOBAHUS C WCIOJIb30BAaHUEM
U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB pabOTHI ¢ HHQPoOpMaIen (HU3NIECKOTO COACPKaHUS, BKITFOYAs
HHPOpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIU3 M KPUTHYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu MNpodheCCUOHAILHOW  JIESITEIbHOCTH, CBS3aHHBIMU
C (U3UKOM, M COBPEMCHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMHU Ha JIOCTHKEHUSIX
(bu3HYecKoii HayKu.

OO6miee 4yMCIO YacoB, PEKOMEHJIOBAHHBIX [JIsi M3ydeHUs (U3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleno0), B 8 kjacce — 68 yacoB
(2 yaca B Hegeno), B 9 knacce — 102 yaca (3 yaca B HefIeINi0).



[Ipennaraemsiii B mporpamme o (pusuke rnepedyeHsb JadopaTOPHBIX pabOT U OMBITOB
SBIIIETCA PEKOMEHAATENIbHBIM, YUUTENb J€1aeT BbIOOP MPHU MPOBEACHUH Ja00paTOPHBIX
paboT M ONBITOB C YYETOM HWHIWBHUIYAJILHBIX OCOOEHHOCTEH 00yJaroluxcs, CIHCKa

IKCIIEPUMEHTAITBHBIX 3aJJaHUH, TPEIaraeMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMEeHa Mo (PU3UKE.



COJEPKAHUE OBYYEHUA

7 KIIACC
Pu3uka U ee poJib B IO3HAHMHU OKPY/KAKOLIEro MHUPa
®usuka — Hayka O unpupone. JSBieHus npupoabl. DPu3nUecKue SABICHUS:

MEXaHUYECKHUE, TEIIOBBIE, DJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.
dusznueckue BeanunHbl. V3mepenne ¢puznyeckux BenunurnH. Ousnueckue mpudophl.
[TorpemHocTh H3MepeHU MexnyHapoHas CUCTEMa €UHULL.

Kak ¢u3uka wu  japyrue  eCTECTBEHHbIE HAayKd  M3y4daloT  MPUPOAY.
EcTecTBeHHO-HayuHbII METO/] IO3HAHUA: HAOIIOACHNE, TIOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TMIOTE3, 00BSICHEHUE HAOII01aEMOT0O
aBieHus. Onucanue PU3nUecKux SBICHUM C IOMOIIBIO MOJEICH.

Jlemoncmpayuu
MexaHnnueckue, TEIJIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckue mpuoOpkI U Mpoleypa IPSIMBIX U3MEPEHUN aHATIOTOBBIM U ITU(PPOBHIM
pUOOPOM.

Jlabopamophsie pabomsl u onvimol

OmnpeneneHue 1EHbI JEJICHUS MIKAIbl U3MEPUTEIHLHOTO MpUoopa.

N3mepenue paccTostHUA.

N3mepenne o6bema KUJKOCTH U TBEPAOTO TeTa.

OmnpeneneHue pa3MepoB MaJIbIX TEJ.

N3mepenne temmepaTypbl MPH MOMOIIK KXUIAKOCTHOTO TEPMOMETpa W JaTUUKa
TEeMITepaTyphl.

[IpoBeneHue MccaeaOBaHUS IO MPOBEPKE THIOTE3bI: JAJIBHOCTh TMOJIETA IapuKa,
MYIIEHHOTO TOPU30HTAILHO, TeM 0O0JIbIe, YeM OOJIbIIe BHICOTA ITYCKA.

IlepBoHaYabHbIE CBEICHUS] 0 CTPOCHUM BelleCTBA

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yacTtull BemecTBa. CBsi3b CKOPOCTH JBUKEHUS YACTHUIL C TEMIIEPaTypOH.
bpoynoBckoe nBuwxenue, nuddysus. BzanmonelicTBre 4acTHIl BEMIECTBA: MPUTKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, >KUAKOCTEH M TBEPIBIX
(KpucTauiMueckux) Tesl. B3auMocBs3b MEXAY CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M WX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Ha6moienrie OpoyHOBCKOTO IBUKEHUS.

Hab6monenune nuddysun.

HabGnronenue sBieHUiA, OOBSCHAIOMIMXCS NPUTSDKCHHEM WM OTTATKUBAHUEM
YaCTHI] BEIIECTRA.



Jlabopamopnsie pabomosl u onvimsl
OreHka AuaMeTpa aToMa METO/IOM PSJIOB (C UCTIONb30BaHUEM (GoTorpaduii).
OnbITel IO HAOJIOICHUIO TETUIOBOTO PACHIUPEHUS Ta30B.
OMBITHI ITO OOHAPY)KEHUIO JCHCTBHSI CHII MOJICKYJIIPHOTO IPUTSYKEHUS.

JIBH:KeHMe M B3aMM O/IeliCTBHE TeJl

MexaHnueckoe ABMKEHHE. PaBHOMEPHOE U HEpaBHOMEPHOE ABMKEHHE. CKOPOCTb.
CpenHssi CKopoCTb TP HEPABHOMEPHOM JIBUKEHUH. PacueT myTu u BpeMEeHU JBUKEHHUS.

SBnenue nHepuuu. 3aKOH MHEpIMU. BauMoaeiicTBre Tl Kak MpUYrMHA U3MEHEHUS
CKOPOCTH JBWKEHMS Tell. Macca kKak Mepa MHEPTHOCTH Tena. [[MoTHOCThH BeliecTBa.
CBs13b IIJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BELIECTBA.

Cuita kaKk xapakTepucTuKa B3auMoaencTBus Teil. Cuna ynpyroctd u 3akoH ['yka.
N3mepeHue cuiibl C MOMONIBI0 TUHAMOMETpA. SIBJIEHUE TATOTEHHS U cuiia TsokecTu. Cuna
TSUKECTH Ha ApYyrux miaHerax. Bec tena. HeBecomocTs. CrioskeHrEe Cuil, HAITpaBIEHHBIX
no onHou mnpsmou. PaBHoxencTByromas cui. Cuna TpeHus. TpeHHE CKOJIbKEHUS
Y TPEHUE MOKOsA. TpeHue B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4ecKoro JIBIKCHHUS TelIa.
N3MepeHne CKOpOCTH MPSMOJIMHENHOTO JIBUKECHUS.
HaGmronienre siBieHrs MHEPIIUH.
Habmroienre n3sMeHeH s CKOPOCTH MPH B3aUMOJICHCTBUH TEJl.
CpaBHEHME Macc IO B3aUMO/JICCTBUIO TEJI.
Cl10’€eHMe CUJl, HAMPABJIEHHBIX IO OJHOMN MPSMOI.

Jlabopamophbsie pabomsl u onvimol

OnpeneneHue CKOPOCTH PABHOMEPHOT'O ABMKEHUS (IIapUKa B MKUIKOCTH, MOJEIH
AIEKTPUYECKOr0 aBTOMOOMIISI U TaK J1aJiee).

Onpenenenue cpeAHel CKOPOCTU CKOJIbKEHUS OpyCKa WIIM IIapHKa MO HAKIOHHOM
MJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbIThl, TEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsiKeHUs (nedopmanuu) npyKuHbI
OT MPWJIOKEHHOW CHJIBI.

OnbITHI, IEMOHCTPUPYIOILLUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHS OT BEca Tela
Y XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEMN.

JlaBjieHHe TBEepAbIX TeJl, }KUAKOCTEH U ra3oB

Hanenne. CrnocoObl yMEHBbIIEHUSI U yBeIW4yeHUs nabieHusa. [laBneHue rasa.
3aBUCHUMOCTH JaBJIEHUS ra3a oT o0bemMa, Temneparypsl. llepenaya naBiaeHust TBEpIAbIMU
TeNaMu, KUAKOCTAMH U ra3zamu. 3akoH [lackang. IlHeBMaTthuyeckue MalIUHBI.
3aBUCHUMOCTh JIaBIEHUS JKHJIKOCTH OT TIOyOWHBI. [mapocTaTHUecKwil mMmapaiokKc.
Coobmmaromuecs cocynbl. ['uapapnrueckre MeXaHU3MBI.

Atmocdepa 3emumn u atmocdepHoe aAaBieHue. [IpUUMHBI CYyHIECTBOBAHMUS
BO3AymHOW 000704k 3emnu. Onbit  Toppuuermnmu. M3mepenue armochepHOro
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JaBJeHusl. 3aBUCHUMOCTh aTMOC(EpPHOTO JaBJ€HUsS OT BBICOTHI HaJ YpPOBHEM MODS.
[Tpubops! 11t U3MEpPEHUsT aTMOCPEPHOTO JIaBJICHUS.

JleficTBUE >KMIKOCTM W Ta3a Ha MOTPYKEHHOE B HHMX Teso. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxormnaBanue.

Jlemoncmpayuu

3aBUCUMOCTB AABJIECHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUS )KUAKOCTHIO U Ta30M.

CooOmraromuecs: COCy/Ibl.

['mapasnnuecknii nmpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIONICH CUJIBI OT 00beMa MOTPYKEHHOM 4YacTu Tela
Y IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIECH CHIIBI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue IUIaBaHMS TEN: IUIABaHUE WM IOTPYKEHUE Tel B 3aBHCHUMOCTHU
OT COOTHOUIEHUS IJIOTHOCTEN TeJla U KUAKOCTH.

Jlabopamophsie pabomvl u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOAE OT OObeMa MOTPYKEHHOU
B JKMJKOCTh YaCTH TEJIa.

OnpeneneHne BBITAIKUBAIOMICH CHUJIbI, JIEMCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIIKMBAIOIICH CHUJIbI, JCUCTBYIOIIEH Ha TEJO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAIKUBAIOIIECH CHUJIbI, I€UCTBYIOLIEH
Ha TEJO B JKUJKOCTH, OT 00beMa MOTPY>KEHHON B KHJIKOCTh YaCTH TeJla U OT TUIOTHOCTHU
KHUJIKOCTH.

KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJIKM U OIPEICICHUE €€
rpy3010ABEMHOCTH.

PaGora u MOIIHOCTB. JHeprus

Mexanunudeckast padota. MOLIHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJIOK, HAaKJIOHHAsI IJIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. IIpuMeHeHue mpaBuja paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. Koaddunment nonesnoro nevictus (manee — KIIJ) mpocThix MeXaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckast u moreHnuanpHas 3Heprus. [Ipespamenue
OJIHOTO BHJAa MEXaHWUYECKOW HHEPruM B JPYrol. 3aKOH COXPAHEHUS DSHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepbl NPOCTHIX MEXAHU3MOB.



Jlabopamopnsie pabomosl u onvimsl

Onpenenenue paOOThl CUJIBI TPEHUS IMPU PAaBHOMEPHOM JBMKEHMM Teja
110 TOPU30HTAJILHON MOBEPXHOCTH.

HccnenoBanne ycaoBAM paBHOBECHUS phlyara.

N3mepenune K11/l HaKIIOHHOM IIJIOCKOCTH.

M3ydeHune 3aKk0Ha COXPaHEHNsI MEXaHUYECKON SHEPTUH.

8 KUIIACC

TenuioBble siBJIeHUSA

OCHOBHBIE TTOJOKEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOPUU CTPOCHHS BEILECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJL. OTBITHI, MOATBEPKAAIOLINE OCHOBHBIE TIOJIOKEHHUS
MOJIEKYIISIPHO-KUHETHYECKON TEOPHH.

Mopnenn  TBepaOro, JKHJAKOTO M Ta3000pa3HOr0  COCTOSIHMM  BEIIECTBa.
Kpucrammueckue u amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, KUAKOCTEH
M TBEPABIX TEI HAa OCHOBE TIOJIOKEHUN MOJEKYIAPHO-KMHETUYECKON TEOPHH.
CMaurBaHMe U KallWJUIIPHBIE SIBIEHUS. TerIoBoe pacuIMpeHne U CKaTue.

Temneparypa. CBA3b TEMIIEpATypbl CO CKOPOCTBIO TEIJIOBOIO JIBHKEHUS YACTHLI.
Buyrpennsisi sHeprus. CnocoObl M3MEHEHHsS BHYTPEHHEH SHEpPrum: Terionepenaya
U CcOBeplieHHe paboTel. Buuabl Temionepegadyn: TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4CHUE.

KomnuectBo TemnoTel. YenbHas TEIJIOEMKOCTh BellecTBa. 1emiooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TeIIoBoro OanaHca. [lnaBneHue u oTBepreBaHue
KPUCTAJUIMYECKUX BEIIECTB. YenbHass Teminora IuiaBieHusa. [lapooGpasoBanue
n koHgeHcanms. Mcmapenme. Kumenue. VYaenmbHas Termora mapooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JTaBJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIUIMBA. Y AeNIbHAS TEIUIOTa CTOPAHUS.

[Tpuntuner padots! TernoBsix aurateneit KI1/ rermmoBoro aeuratens. TemioBbie
JIBUTaTEIIN U 3aIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXPAaHEHMS U IPEBPALICHUS YHEPTUU B TEIJIOBBIX IIPOLECCAX.

Jlemoncmpayuu
Ha6mroienre 6poyHOBCKOTO IBUKEHHUS.
Ha6monenune nuddysuu.
Hab6mronenue siBneHni cMauMBaHUs U KaWJUIIPHBIX SIBJICHUH.
HabroieHre TenioBoro pacumpeHust Tel.
N3meHeHue naBiaeHus ra3a mpu u3MeHEeHU 00beMa U HarpeBaHUM UJTH OXJIKICHUU.
[IpaBuna usmepeHus TemMnepaTyphbl.
Bunbl Terutonepenaym.
OxJaxieHue Mpy COBEPILIEHUH PaOOTHI.
HarpeBanue npu coBepiieHn# padOThl BHEITHUMU CHUJIAMHU.
CpaBHEHUE TEMIOEMKOCTEN pa3IMYHBIX BEILIECTB.



HaOmronenne xuneuus.
Habro/1eHre TOCTOSIHCTBA TeMIIEPaTyphl MPH TUIABJICHUH.
Moienu TEIUIOBBIX IBUTATEIEH.

Jlabopamophwsie pabomwi u onvinvl

OnpITHl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKCHHUS.

OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

OnbITHl 1O HAOJIIOJICHUIO TEIUIOBOT'O PACIIMPEHHUsS Ta30B, KUJIKOCTEH U TBEPIBIX
TEJ.

OmnpeneneHue AaBjieHMs BO3AyXa B OaJJIOHE MITIPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTH JIaBJICHUS BO3/AyXa OT €ro odobema
Y HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KUIAKOCTH
B TEPMOMETPUYECKOIN TPYOKE OT TEMIIEPATYPHI.

HaOmtoienue n3MeHeHus: BHYTpPEHHEN SHEpruu Tena B pe3yJbTaTe TeIUIonepeaadn
¥ paOOThI BHEIIIHUX CHIL

HccnenoBanue siBiACHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW M TOpsUei
BOJIBI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEMIOOOMEHE
C HArpeThIM METAIUTMYECKUM LHIIMH]IPOM.

OnpeneneHue yaeapbHOM TEINIOEMKOCTH BEILECTBA.

HccenenoBanue npouecca UCapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Omnpenenenune yelbHONW TEIIOTHI MIABIEHUS JIb/IA.

DJIEKTPUYECKHE U MATHUTHbIE SIBJICHUA

Onektpuzauus Ten. J[Ba poaa 3IEKTpUYECKUX 3apsaoB. BzaumopeiicTBue
3apsKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTD CHIIBI B3aUMOJICUCTBUS 3aPSIKEHHBIX TEJ
OT BEJIMYMHBI 3apsAJI0B U PACCTOSHUSA MEK]Y TE€JIaMu).

Onektpuueckoe rmone. HampsskeHHOCTh  anmekTpuueckoro moisid.  [IpuHiun
CYIIEPIIO3ULIAN JIEKTPUUECKUX TTOJIEN (HAa KaYECTBEHHOM YPOBHE).

Hocurenu »saexkTpuueckux 3apsioB. OJIEMEHTAPHBIA 3JIEKTPUYECKUM  3apsl.
Crpoenue aroma. [IpOBOOHUMKM M AUANEKTPUKH. 3aKOH COXPAHEHHUS BJIEKTPUUYECKOTO
3apsja.

DNEKTPUYECKU TOK. Y CIOBUS CYILIECTBOBAHMS 3IEKTPUUECKOro Toka. McTounnkm
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOro TOKa (TEIMJIOBOE, XWMHUYECKOE,
MAarHuTHOE). DJIIEKTPUUYECKUM TOK B KUJIKOCTSIX U ras3ax.

OnekTpuueckas uenb. Cuina Toka. DieKkTpudeckoe HanpsikeHue. ConpoTHBICHUE
IIPOBOJIHHKA. Y IEJIBHOE COINPOTHBIIEHHWE BewlecTBa. 3akoH Oma g ydJacTkKa LEIH.
[locnenoBaTenbHOE U TApaUIEIbHOE COCANHEHUE ITPOBOIHUKOB.

PaboTa n MOUTHOCTH AJIeKTpUUEcKOoro Toka. 3akoH Jxoynsa—Jlenua. DnexkTpuueckue
LEMU U MOTPEOUTENN IEKTPUUECKOU 3Heprun B ObITy. KOopoTkoe 3aMbikaHue.
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[TocrosiHHBIE MarHUTHL. B3aumoJeicTBUE MNOCTOSHHBIX MAarHUTOB. MarHuTHoe
nojyie. MaruuTtHoe nosie 3eMJIM U €ro 3HaueHue i KU3HU Ha 3emie. OnbIT Dpcrena.
MaruutHoe 1oJie 3JIEKTPUYECKOro Toka. [IpruMeHeHue >JIeKTPOMarHUTOB B TEXHHKE.
JleficTBE€ MarHUTHOTO NOJII HAa MMPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb OCTOSHHOIO
ToKa.  HMcmomp3oBaHWE — DIEKTpOABUTATENEd B TEXHHYECKHX  YCTPOMCTBAX
Y Ha TPaHCIIOPTE.

Oneitel @apanes. SBnenuwe snekTpoMarHUTHOM WHAyKUUU. IlpaBuno Jlenua.
OnektporeHepatop. CrnocoObl MOJNy4eHUST JIEKTPUUECKON IHEPrUuu. IIEKTPOCTAHIIUU
Ha BO300OHOBJIIEMBIX HCTOYHUKAX 3HEPT M.

Jlemoncmpayuu
DnekTpusanus Tell.
JIBa poj1a 3JIEKTPUYECKUX 3apsI0B U B3aUMOJICVCTBUE 3apSKEHHBIX TEJl.
Y CTpOKCTBO U AECUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAast HHIYKIIH.
3aKOH COXpPaHEHUS ANEKTPUUECKHUX 3aPSAI0B.
[IpOBOJTHUKH U JUSJIEKTPUKH.
MoaenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
M cTOYHUKHM TTOCTOSIHHOTO TOKA.
JlelcTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B )KUIKOCTH.
["a30Bbli1 pa3psn.
N3mepeHne Cuitbl TOKa aMIepMETPOM.
N3mepeHne 3neKTpruiYecKOro HanpsiKEHUST BOJTbTMETPOM.
Peocrar u MarasuH CONpOTHUBIICHUM.
B3anmopencTBre NOCTOSSHHBIX MATHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH Pa3eICHUs TOJIOCOB MarHuTa.
MoaenvpoBaHrue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.
OmneIT Dpcrena.
MarsnuTtHoOe€ 1ose Toka. DJIEKTPOMArHHUT.
JleicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND TTIOCTOSHHOTO TOKA.
HccnenoBanue sSBICHUA 3JICKTPOMAarHUTHON MHAYKIIUH.
Omnbitel Dapages.
3aBUCUMOCTh HAIPABIECHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHMUSI.
DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamophsie pabomwi u onvimol
OMNBITHI 110 HAOTFOACHHIO JICKTPH3AIMH TEJ WHIYKIIUCH U TIPH COMPUKOCHOBCHHH.
HccnenoBanue qSHCTBHS 3JCKTPUYECKOTO OIS Ha MPOBOAHUKHU M TUIJICKTPUKH.
COopka ¥ mpoBepKa pabOThI JIECKTPUICCKOM IICITH OCTOSHHOTO TOKA.
V3amepeHne 1 peryJupoBaHue CHIIbI TOKA.

11



N3mepeHue u peryampoBaHue HaAPsHKEHUS.

HccnenoBaHnne  3aBUCMMOCTM  CHJIBI  TOKA, HAYHOIErO0  4YE€pe3  PEe3UCTop,
OT COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOUIUE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IUION[A1 MTONEPEYHOTO CEYEHHUS U MaTepHaIa.

[TpoBepka mpaBuia CIOKEHUS HANPSKEHUNU MPU MOCIEI0BATEILHOM COCIMHEHUU
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuia IJsl CUJIbI TOKA MPU MapajuIeIbHOM COCIMHEHUU PE3UCTOPOB.

Omnpenenenue padoThl JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

OrnpeneneHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBaHnne  3aBUCMMOCTHM  CHJIBI  TOKA, MAYIIETO 4Yepe3  JIAMIIOUKY,
OT HANpPSHKEHUS HA HEl.

Omnpenenenune KIIJ[ HarpeBarens.

HccnegoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TMOJS TOCTOSHHBIX MArHUTOB MpH UX OO0bEAMHEHUU
U pa3JICJICHUMN.

HccnenoBanne AeMCTBUS SIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITel, JIEMOHCTPUPYIOIIUME 3aBUCUMOCTH CHJIbI B3aUMOJICHCTBUSI KaTYIIKH
C TOKOM ¥ MAarHUTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydyeHne neicTBUSI MarHUTHOTO MOJS HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBaHue v u3ydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anekTpoaBuraTesibHOM yCTaHOBKH.

OMNBITHI IO UCCTEOBAHUIO SBJICHUS DJICKTPOMArHUTHON MHAYKIIUU: UCCIICI0OBAHUE
W3MEHEHUM 3HaUCHUS U HaMpaBJICHUS] UHAYKIIMOHHOTO TOKA.

9 KUIIACC

MexaHn4yeckue siBJICHUS

Mexanuueckoe  JBWxkeHHe. MarepuanpbHas — Touka. (CucTtema — OTcUeTa.
OTHOCHUTENBHOCTh  MEXAHWYECKOTO  JIBUKEHHUS. PaBHOMEpHOE MNPSIMOJIMHEUHOE
nBrkeHue. HepaBHOMepHOe mnpsmoinHeHOe naBWKeHHE. CpenHsss M MIHOBEHHAs
CKOPOCTH T€JIa IIPU HEPABHOMEPHOM JBUKEHUM.

Yckopenue. PaBHOycKOpeHHOE TIpsSIMOJIMHEHHOE JBM)eHne. CBOOOAHOE MajieHue.
OmnpiTh [Namues.

PaBHomMepHOe JnBMXeHHUE 1O OKpykHOocTHu. Ilepuon u dyactora oOpaleHusl.
JluHerHas u yriioBas CKOpoCTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHUE.

ITepsoiit 3axkoH HproroHa. Bropoyn 3akoH Herorona. Tperuit 3axkoH HproroHa.
[TpuHIMII CYIIEpIIO3ULIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: Cujia TPEHHUSI CKOJBXKECHHUS, Cuja
TPEHHUS TTOKOSI, APYTUE€ BUIbI TPEHUS.

Cuita TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOHOTO MaCHUSI.
JBmxenue mianet Bokpyr Conuua. IlepBasi kocmuueckass ckopocTb. HeBecomocTb
U IIEPETPY3KHU.
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PaBHOBecne MmarepuanbHOM TOukd. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJAOTO TEJA C 3aKPETUICHHON OChIO BpaleHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Ttena. M3meHeHue wnmmysnbca. MMIynbe cuilbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBM)KCHHUE.

Mexannyeckasi pabota ¥ MOIIHOCTb. PaboTa cui TSKECTH, YIPYTOCTH, TPEHUS.
Ces3b sHepruu u padbotel. [loTeHnnanpHas SHEPrus Tema, HOJHATOTO HaJl TOBEPXHOCTHIO
3emud. [loreHumaneHas sHeprus cxxarou npyxunbsl. Kunernueckas sHeprus. Teopema
O KUHETUYECKOM 3HEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

HabGnrogenne MexaHMYEeCKOro JBUKEHUS TeJa OTHOCHUTENBbHO pasHbIX Tell
OTCYETA.

CpaBHEHME MyTEW U TPACKTOPUI JBUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HaGmronenue nBM>XKEHUS Tella MO0 OKPY>KHOCTH.

HaGnronenne MexXaHMYECKUX SBJICHUM, MPOUCXONSIIMX B CHUCTEME OTCUeTa
«Tenexka» nMpu ee paBHOMEPHOM U YCKOPEHHOM JBMXKEHUHM OTHOCUTEIHHO KaOWHETa
(du3nKH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT MACCHI T€Ja U JICUCTBYIOIIEH HA HETO CHJIBL.

HaGmronenue paBeHCcTBa CUIT TTPU B3aUMOJICHCTBUU TEJI.

N3meHenue Beca Tenna npu YCKOPEHHOM JIBUKEHUU.

[lepenaya umIrynbca Mpu B3auMOAEHCTBUU TEN.

[IpeoOpazoBaHus SHEPTUU MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITYJIbCA MIPY HEYTPYTOM B3aUMO/ICVCTBUM.

CoxpaHeHHe UMITYJIbCca MPU a0COJIIOTHO YIIPYT'OM B3aUMOJICHCTBUU.

Habro1eHre peakTHBHOTO ABUYKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU MTPU CBOOOTHOM IaJIEHUU.

CoxpaHeHHME MEXaHWYECKOM SHEPrUM MNpU JBUKECHUU Tela TOJ JCHCTBUEM

IIPY>KUHBI.

Jlabopamophsie pabomsl u onvimol

KoncTpynpoBanue TpakTa Jjisi pa3roHa U AajdbHENIero paBHOMEPHOTO JBUKEHUS
IapuKa Ui TEJIEHKKH.

OnpeneneHue CpeiHE CKOPOCTH CKOJBKEHHS Opycka WM JABUKEHUS IIapHKa
110 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue yCKOpEHHUs Tela MPU PaBHOYCKOPEHHOM JIBUKEHUM IO HAKJIOHHOU
TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MyTH OT BPEMEHU TIPU PAaBHOYCKOPEHHOM JIBHKEHUU
0€3 HauaJbHON CKOPOCTH.
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[IpoBepka TruUIOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HadyalbHOU
CKOPOCTH IyTH OTHOCSITCA KakK Psii HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBKEHHUS OT CHIIbI HOPMAaJIbHOTO
JTABJICHUSI.

Onpenenenue ko3pGHUIIMEHTA TPEHUS CKOJIbKEHUS.

OmnpeneneHue >KeCTKOCTH MPY>KUHBI.

Onpenenenue paboOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBMIKEHUHU Teja
M0 TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenue pabOThl CUITBI YIPYTOCTH MPU MOABEME TPy3a C HCIOIb30BAHUEM
HEIMOABM)KHOTO U MOABUKHOTO OJIOKOB.

N3ydyeHne 3aKkOHAa COXpAaHEHUS SHEPTUH.

Mexanuueckue K0J1e0aHusl ¥ BOJHBI

KonebarenpHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWIl: MEpHO[,
4acToTa, aMIUIMTyaa. MaTeMaTuyecKuidi WM TpYKUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPIHH P KOJICOATSIHLHOM JIBUKEHUH.

3atyxatomue koJsieOaHus. BeiHyx)neHHble koneOanus. Pezonanc. Mexanuuyeckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJH. [IpopoJibHbIE W TONEpedHbIe BOJHBI. J[MHA
BOJIHBI M CKOpPOCTh €€ pacHpOCTpaHECHHs. MeXaHM4YeCKue BOJIHBI B TBEPIOM TEIE,
CEMCMMYECKHUE BOJIHBI.

3ByK. ' poMKOCTB 3BYyKa 1 BeIcOTa TOHA. OTpaxkeHue 3Byka. H(Dpa3Byk 1 ynbTpa3ByK.

Jlemoncmpayuu
Habmronenue xonebanuit Te Mo IEWCTBUEM CHIIBI TSDKECTH U CUITBI YITPYTOCTH.
Habmonenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenne BIHYXICHHBIX KOJIEOaHUN U pE30HAHCA.
PacnipocTpaneHnue mpoao0JIbHBIX U IONEPEYHBIX BOJH (HA MOJIEIIHN ).
Habro1eHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTUYECKHM PE3OHAHC.

Jlabopamophsie pabomsl u onvimol

OmnpeneneHye 4acToThl M Mepro/ia KOJIeOaHHii MaTeMaTHIECKOTO0 MasiTHHUKA.

OmnpeereHue 9acToOTHl U MIEpUoJia KOJICOaHH TPYKMHHOTO MasTHAKA

HccrienoBanne 3aBUCUMOCTH TEpHOJa KOJICOAHWI TOJBEIICHHOTO K HHUTH Tpy3a
OT JUIMHBI HUTH.

HccrenoBanre 3aBUCMMOCTH  TIepuojia KoJeOaHUH TMPYKHHHOIO MasTHUKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TiepHoAa KoJjicOaHWU Tpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbIThI, JEMOHCTPUPYIOIIAE 3aBUCHUMOCTh IEpHOJa KOJICOAHUH IPYKUHHOTO
MasITHUKA OT MacChl IPy3a M )KECTKOCTH MPYKUHBI.

M3amepenne yCKopeHusi CBOOOHOTO TTaICHUS.
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3JICKTpOMaI‘HI/ITHOC I10JI€ U JJICKTPOMATrHUTHBLIC BOJIHbI

9J'I€KTp0MElFHPITHO€ II0JIC. 9JI€KTpOMaFHI/ITHLI€ BOJIHEI. CBoiicTBa
QJICKTPOMAIrHUTHBIX  BOJIH. [Mkana QJICKTPOMArouTHBIX  BOJIH. Hcnonp3oBanue
QJICKTPOMAIrHUTHBIX BOJIH AJIA COTOBOM CBSI3H.

BJICKTpOMaFHI/ITHaﬂ Impupoaa CBCTaA. CKOpOCTB cBeta. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE CBOMCTBA CBETA.

Jlabopamopnsie pabomsl u onvimul
M3yueHne CBOMCTB JICKTPOMArHUTHBIX BOJIH C TIOMOIIbI0O MOOMIIBHOTO TenedoHa.

CBeToBbBIC ABJICHUS

JlyueBass mopenb cBera. Mcrounuku csera. [IpsmonmHENHOE pacnpoCTpaHEHHE
ceera. 3atmeHuss ConHuma u Jlywel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpa)XKCHUS CBETA.

IIpenomnenne cBera. 3akoH mnOperomieHus cBera. llomHoe BHYyTpeHHEe
OTpaXxeHHe cBeTa. Vcrnosp30BaHME NMOJHOTO BHYTPEHHEIO OTPAXEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nydedr B nuH3e. OnTudeckas cucreMa (oToamnmnapara, MUKPOCKOIA
U Teneckorna. ['1a3 kak ontudeckas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Pasnoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. CriojkeHne creKkTpaibHbIX
uBeToB. Jlucnepcus csera.

Jlemoncmpayuu
[IpssMONIMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydyenue n3o0paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTuuecKkuii CBETOBO/I.
Xop nydelt B coOuparolieit JuH3e.
Xoq ny4en B pacCEUBAKOLIEH JINH3E.
[Tomyyenune n3o00pakeHU C TOMOIIBIO JIUH3.
[TpunIun aevicTBus doToarmapaTa, MUKPOCKOIA U TEJIECKOIIA.
Moaenb riaza.
Paznoxxenue 0enoro cBera B CHEKTP.
[Tonydyenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamophsie pabomsl u onvimol
HccrienoBanre 3aBUCMOCTH yIJIa OTPaKCHHSI CBETOBOTO JIyda OT yTJia IaICHU.
M3ydeHre XapakTepUCTUK H300paKeHUs MTPeIMeTa B TUIOCKOM 3epKaJie.
HVccrenoBanne 3aBUCUMOCTH YIjIa IIPEJIOMIICHUS CBETOBOTO JIyda OT yIJia MajacHUs
Ha TPAHMIIC «BO3IYX—CTEKIIO».
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[Tonydyenue n300pa>keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

OmnpeneneHue GOKYCHOTO pacCTOSTHUS U ONTUYECKON CHIIBI COOMPArOIIe JIMH3bI.

OnbITHI IO Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTD.

OnbITH 110 BOCHPUSTHIO 1[BETA MPEAMETOB MPU MX HAOIIOJECHUU Yepe3 I[BETOBbHIE
(GUIBTPBI.

KBaHTOBBIC sIBJICHUS

Onsitel  Peseppopaa u r1utanerapHas wmojenb aroma. Mogens aroma bopa.
Hcnyckanue u noryonieHue ceeta aromoM. KBaHThl. JIMHeWdaTsle COEKTPBI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramMma-u3nydenns. CTpoeHue aTOMHOTO Sipa.
Hyxionnas mogens atomHoro sjapa. M3oronsl. PagnoaktuBabsie npeBpamienus. [lepuon
IIOJIypacnaza aTOMHBIX SIED.

SAnepHble peakunn. 3aKOHBI COXPAaHEHUS 3aPSAI0BOTO U MAaCCOBOIO YHCEINL. DHEPTUs
CBA3U aTOMHBIX snep. CBsA3b MAacChl M dHEpruu. Peakuuy CuHTE3a M JCICHUS SIEP.
Ncrounuku 3Heprun ConHIA U 3BE3/.

Anepnas odHepreruka. JIeHCTBHS PpaJMOAKTUBHBIX M3JIYyYEHHM Ha JKHABBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.
CnekTpbl pa3IuyHbIX Ta30B.
CnexkTtp Bogopoaa.
Habmronenne TpekoB B kamepe BuibcoHa.
PaboTa cueTunka MOHU3UPYIOMINX U3TYUCHHM.
Perucrtpanus nzinydeHus: IpUPOAHBIX MUHEPATIOB U TTPOTYKTOB.

Jlabopamophsie pabomsl u onvimol

HaOroieHUE CIUTONIHBIX M IMHEHYATBIX CIICKTPOB M3 TyYCHUS.

HccrienoBanre TPEKOB: W3MEPEHHE HSHEPrUU YaCTHIBI 10 TOPMO3HOMY ITyTH
(o doTtorpadusim).

V3amepeHre painoakTHBHOTO (OHA.

IToBTOpHUTEIBHO-00001IAOIIHIT MOAYJIb

[ToBTOpUTENHHO-0000AIOMIMKA  MOJYAb MpEeAHa3HAYeH JUid CHCTeMaTU3aluu
U 0000IIeHHs] TIPEIMETHOTO COJACpPNKAaHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
Opy HW3YyYEeHUU BCEro Kypca (U3MKH, a TakXke Uil MOATOTOBKM K OCHOBHOMY
rocyJAapCTBEHHOMY 2K3aMeHY Mo (hU3UKE ISl 00 yJaroIuXCsl, BRBIOPABIIMX 3TOT YUeOHBIN
peiIMeT.

[Ipn u3ydyeHUH JAHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMaTU3UPYIOTCS BHU/IbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTHKEHUE MPEeIMETHBIX
U METalpeJIMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0oOydeHus, (popmupyercs
€CTECTBEHHO-HAY4YHAas] TPaMOTHOCTb: OCBOEHME HAay4YHBIX METOJOB HCCIEAOBaHUSA
SBJICHUI MIPUPOJIbI U TEXHUKH, OBJIQJICHUE YMEHUSMU OOBICHATH (PU3UUYECKUE SIBICHUS,
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IPUMEHAA IIOJy4EHHBbIE 3HAHMS, peEIlaTh 3a74a4d, B TOM 4YHUCJIE KayeCTBEHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATENBHOCTHBIN XapakTep JaHHOTO MOIYJIS PEAIM3yeTCs 3a CUET
TOr'0, YTO OO y4YaIOIIHUECS BBIMOJIHAIOT 3a/1aHHs], B KOTOPBIX UM IPEAIaraeTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHUU PACO3HABATh U HAYYHO OOBSCHATH (HU3HUECKHE
SBJICHUS B OKPYKAIOILIEN IPUPOJE U TOBCETHEBHOU KU3HH;

MCIIOJIb30BaTh HAYYHBIEC METO/IbI HCCIIEA0OBaHNS (PU3NYECKUX SABIICHUN, B TOM YHUCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HauOoyiee BaXXKHBIX JOCTUKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HaIpUMEpP, IPAKTUYECKOIO HCIOIb30BAaHUS pPa3JIMYHBIX HCTOYHHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBpPALICHUS M COXPAHEHUs BCEX W3BECTHBIX BHUJIOB
DHEPIUHU.

Kaxnasg u3 TeM JaHHOTrO MOIYJsl BKIIFOUAET HKCIIEPUMEHTAIBHOE HCCIEI0BAaHUE
obobmiaromiero xapakrepa. Moayib 3aBeplliaeTcss HPOBEJCHUEM JMArHOCTUYECKOU
Y OLIEHOYHOM paboThI 32 KypC OCHOBHOI'O OOIIET0 00pa30BaHus.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

N3ydenue ¢usuku Ha ypoOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHUs HAMpaBIEHO
Ha JOCTI)KEHHME JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynpraTe usydenuss ¢u3MKH HAa ypOBHE OCHOBHOIO 00IIEro oOpa3zoBaHUs
y oOyuaromerocs 0yayt copMHpOBaHbI CIEYIOIINE TMYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

NPOSIBJICHAE HMHTEpPeca K HCTOPUU W COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM
bu3nUecKol HayKu;

IIEHHOCTHOE OTHOIICHHE K JJOCTHKCHHUSAM POCCHICKUX y4CHBIX-(DH3UKOB,;

2) rpa:KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO-3HAYUMBbIX
U DITHYECKUX MPOOJIeM, CBS3aHHBIX C TPAKTHYECKUM TPUMECHEHHEM JOCTHIKCHUI
bu3uKy;

OCO3HAHWE BAXKHOCTH MOPATbHO-3THYECKUX MPUHITATIOB B JEATEILHOCTH YIEHOTO;

3)3cTeTHYEeCcKOro BOCIIMTAHHUS
BOCHpI/IﬂTI/Ie 3CTCTUUYCCKHUX KadCCTB (1)H3H‘I€CKOI>'I Hay'KI/I: ce FapMOHI/I‘IHOFO
HOCTpO@HI/ISI, CTpOFOCTI/I, TOYHOCTH, JIAKOHHUYHOCTH,;

4) IEHHOCTH HAYYHOI' 0 IIO3HAHMSA

OCO3HaHUE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHMS
MHpa, OCHOBBI PAa3BUTHSI TEXHOJIOTHM, BaJKHEUIIIEN COCTABISIOIEN KYJIBTYpHI;

pa3sBUTUE HAy4yHOM JHOOO3HATEIBHOCTH, HHTEpPEca K  HCCIEI0BATENIbCKON
NEATEIIbHOCTH;

5) popmMupoOBaHNS KYJbTYPbI 310POBbSl H 3MOIMOHAIBHOT0 0JIATONOJIyYHA:
OCO3HAHHWE IIEHHOCTH  Oe30macHoro oOpa3a JKH3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXXHOCTU MpaBWJI 0€30MacHOrO TMOBEJCHUS Ha TPAHCIOPTE,
Ha JIOpOrax, C SJIEKTPUICCKUM U TEIJIOBBIM 000PYAOBAHUEM B JOMAITHUX YCIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedICKCHUU, TMPU3HAHWE CBOETO TpaBa Ha OMIMOKY
Y TaKOro K€ MpaBa y IPyroro 4ejioBeKa;

6) TpyA10BOro BOCIIUTAHMS:
aKTUBHOE y4YaCTHE B PCIICHWH TMPaKTUYECKHX 3a7ad (B paMKaX CEMbH,
00pa3oBaTenbHON OpraHU3aliK, HACETICHHOT'O ITyHKTa, POTHOTO Kpast) TEXHOJOTHIECKON
Y COIMAJIbHON HAIIPABJIICHHOCTH, TPEOYIONIUX B TOM YHCJIC U (PU3NYECKUX 3HAHHM;
WHTEPEC K MPAKTUIECKOMY M3yUEHUI0 MPOodeccuii, CBI3aHHBIX C (PU3UKOM;
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7) 3K0JIOrH4eCcKOro BOCIUTAHUS:

OpUCHTAIIMsl Ha pUMEHEeHHE (GU3MYECKUX 3HAHUM JJIs peIIeHus 3a7ad B 00J1acTH
OKpYXKaroIIel cpejibl, IJIaHUPOBAHUS MMOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPYKAKOIIEN CPEJIbI;

OCO3HAHHUE TI00aTBHOTO XapaKTepa KOJIOTMYSCKUX MPOOJIeM U IyTel UX peIIeHus,

8) amanTanuu K N3MEHAIIUMCS YCIOBUSIM COLUAIBLHOI U MPUPOIHOI cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPHU BBIMOJTHCHUHM HCCICIOBAHUN M IPOCKTOB
(bu3NYECKON HAMTPABIEHHOCTH, OTKPHITOCTh OIBITY ¥ 3HAHUSM JPYTUX;

TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeATETHHOCTH;

noTpeOHOCTh B )OPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIIe (OPMYITHPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SBICHUSX;

OCO3HAaHWE NEePUIIMTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEW B 00JaCTH
busuKy;

TUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;

CTpEMJICHUE AaHAJIU3UPOBATh M BBISBISATH B3aMMOCBSI3U MPHUPOABI, OOIIECTBA
¥ DKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUII;

OIICHKA CBOUX JICUCTBUI C YYETOM BIIMSHUS Ha OKPYKAIOUIYIO CPEY, BOZMOMXKHBIX
rJ100aJIbHBIX MOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B pesynpraTe m3ydeHus (UMK HA ypOBHE OCHOBHOTO OOIETO OOpa3oBaHUS
y oOyudaromierocst Oyayr copMUpOBaHbl METANPEIMETHbIC PE3YIbTaThl, BKIHOYAIOIINE
MO3HABaTENbHBIE ~ YHUBEpPCaJIbHBIC  ydyeOHBIE  JEWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEpCAJIbHbIE YUeOHbIE IEUCTBUSI, PETYJISATUBHBIC YHUBEPCATbHbBIC YUeOHBIC JCHCTBUSI.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBrble 1oruyeckue 1eMcTBUA:

BBISIBJIATH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBJICHUN);

yCTaHAaBIMBaTh  CYIIECTBEHHBIH  MPU3HAK  KJIacCU(PHUKAIMK,  OCHOBAHUSA
JUTst 0000IIEHUS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TTPOTUBOPEUHS B paCCMaTPUBAaEMbIX (haKTax, TaHHBIX
¥ HaOJIOZCHUSIX, OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3U MPH W3YU4EeHUU (PU3MYECKHUX SBICHHIM
U TIPOIIECCOB, MPOBOJIUTH BBHIBOABI C MCIOJIB30BAHUEM JNCTYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITMYHH;

CaMOCTOSITENILHO BBIOMpATh CHOCOO pelleHus y4eOHOW (u3myeckoll 3amauu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUS, BEIOOP HAanOO0JIee MOAXOISIIETO C YIETOM
CaMOCTOSATENIFHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBareabcKkue JeHCTBUA:
MCIOJIb30BaTh BOIPOCH! KaK UCCIEI0OBATEILCKU MHCTPYMEHT MO3HAHUS;
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OPOBOJAUTH [0 CAMOCTOSITENIBHO COCTABJICEHHOMY IUIAHY OIIBIT, HECJIOXKHBIM
bu3HUecKuil HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBaHNE (PU3UUECKOTO SIBICHUS;

OLICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(GOPMAIINIO, ITOJTYYCHHYIO B XO/1€
UCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO  (OPMYJIUPOBATH OOOOIIEHUST W BBIBOJBI 10 pe3ysbTaTam
MPOBEJICHHOTO HAOIIOACHUS, OIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DUIUICCKUX TIPOIECCOB,
a TakKe BBIJBUTaTh NPEANONOKEHUS OO0 UX Pa3BUTUM B HOBBIX YCJIOBUSX
U KOHTEKCTax.

Pabora ¢ undgopmanmeii:

NPUMEHATh Pa3jIM4YHbIE METOJbl, HMHCTPYMEHTBl M 3alpOChl MpPU IOHUCKE
U oTOOpe MHGOpPMAIMU WM JaHHBIX C YYETOM MPEUIOKEHHON yueOHOU (u3nyeckoil
3a]1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W  HUHTEPHPETUPOBATH  HMHPOPMALIUIO
pa3IMYHBIX BUAOB U (HOPM IIpE/ICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAabHYIO (DOPMY MpencTaBlIeHUs WHPOpMaLUU
U WUIIOCTPUPOBATH pElIacMble 3aJa4ll HECIOKHBIMU CXEMaMH, AUarpaMMaMH, UHOU
rpaduKoi U ©X KOMOMHALIUSIMU.

KoMMyHuKaTHMBHBbIE YHHBepPCAJbHbIE YUeOHbIE 1eiiCTBUA
Oo0menue:

B XO0Jl¢ OOCYXJeHusi y4eOHOro marepuaina, pe3yJbTaToB Ja0OpaTOPHBIX pPabOT
U TPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBl M BBICKA3bIBATh
UJeU, HalleJICHHbIE Ha pEIIeHHWE 3aJaud M TOJJepKaHue OJarokenarelIbHOCTH
OOIIICHMS,

COTIOCTABJISITh CBOM CYXKJEHUS C CYXKICHUSMU JAPYrUX YYaCTHHKOB JIHAJIOra,
OOHApYXUBATh PA3IUINE M CXOJICTBO MO3UIIHH;

BBIP@KATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABNIATh PE3YIbTaThl BBIITOJIHEHHOTO (DU3WYECKOTO OIbITa
(3KCTIEpHMEHTA, UCCIICOBAHMS, TIPOCKTA).

CoBMecTHas 1eITeJILHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCIIOIh30BaTh MPEUMYIIICCTBA KOMAHIHOW W WHINBHIYyaJIbHON pabOTHI
IIpY peIeHUH KOHKPETHOU (PU3NUECKON TPOOIIEMBI;

MPUHUMATh 1€ COBMECTHOM NESTSIBbHOCTH, OPTaHWU30BBIBAThH JCHCTBUS IO €€
JTOCTIDKCHUIO: PacTIpeIeNaTh PO, 00CYKIaTh MPOIECChl U Pe3yabTaThl COBMECTHOMU
paboThI, 00001IaTh MHEHHUS HECKOJIBKHUX YCJIOBEK;

BBITIOJTHATH CBOIO YacTh paOOTHI, TOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C IPYTMMHU YWICHAMH KOMaH/IbI,

OIICHWBATh KadeCTBO CBOEro0 BKJIaga B OOMUK MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITETTLHO C(OPMYITUPOBAHHBIM YHACTHUKAMHU B3aMMO/ICH CTBUSI.
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PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUYeOHbIE TeHCTBUA
CamoopraHusanusi:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHUTYaIUsX, TPEOYIOMUX
TUTSI petiieHust (GU3NIECKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3ITUYHBIX MOX0AaX MPUHATHUS PEIICHUN (MHIUBUIYATBHOE,
NPUHATHE PELICHUS B TPYIITE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSITEITLHO COCTABJIATH AITOPUTM pelIeHus] GU3MUECKON 3a7a4i WK TUTaHa
UCCIICZIOBAHMUSI C YYETOM UMEIOUIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh Npe/IaracMbie BApHAHTHI PEIICHHIA;

MIPOBOJIUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY CUTYallMy U MpeJarath IjiaH €€ U3MEHECHUS;

OOBSICHATh MPUYMHBI JOCTHKEHUS (HEIOCTHKEHHS) PE3YJIbTaTOB JESITEIbHOCTH,
JIaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B [EATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIOJHEHHUS
(Gbu3MYecKoro WCCICAOBAaHUS WM TIPOCKTAa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
WU3MEHUBIINXCS CUTYAIlUH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

IMOLUOHAJBbHBINA MHTEJJIEKT:
CTaBUTh c€0s Ha MECTO APYroro 4ejJOoBeKa B XOJA€ CHOpa WM JUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTOro.

Ilpunsitue cedst U APyrux:
MpU3HaBaTh CBOE IMPaBO Ha OMMUOKY TMpU pelieHuu (U3NYEeCKuX 3aaad
WJIM B YTBEPXKJICHUSIX HA HAYYHbIC TEMBI U TaKOE € MPaBo APYroro.

IMPEAMETHBIE PE3YJIbTATBI

[IpenqMeTHbIe pe3yabTaThl OCBOSHHUSI MPOrpaMMbl MO (PU3UMKE K KOHILy OOydeHUs
B 7 KJacce:

IIpenmetHple  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH y 00YJAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: (U3MYECKHE W XHUMHUYECKHE SIBJICHUS, HaOJIOACHUE,
AKCTIIEPUMEHT, MOJIEb, TUIOTE3a, CIAUHUILGI (PU3MUYECKUX BEIMYWH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHUSI BelecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE), MEXaHHUYECKOe
NBIKEHUE  (paBHOMEPHOE,  HEPAaBHOMEPHOE,  MPSIMOJMHEHHOE),  TpaeKTopus,
paBHOJEWCTBYIOmAs CuJ, JAehopmanus (ympyras, IUTaCTUYECKas), HEBECOMOCTD,
cooOuIaroImuecs CoCybl;

paznuuarh sBaeHUs (nquddysus, TEUIOBOE JBMIKEHHWE YaCcTHI[ BEIIECTBa,
pPaBHOMEpHOE JBM)XKEHHE, HEPABHOMEPHOE JBM)KEHUE, MHEPIUs, B3aMMOJICUCTBUE TEII,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUICHHOM OCBhIO BpallleHMs, TMepenada JaaBiICHUS
TBEPJILIMU TE€JIaMH, JKUAKOCTSIMH M Ta3aMH, aTMocpepHOE JaBJICHHUE, IUIaBaHUE Tel,
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IIPEBPAILECHNS MEXAHWYECKOW DSHEPruM) IO ONMCAHUIO HX XapaKTEepPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (PU3NUYECKUX SBICHUI B OKPYKAIOIIEM
MUpE, B TOM 4Hclie (PU3HUECKHE SBICHHS B IPUPOJIE: IPUMEPHI IBMKCHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEKHMBOW IPUPOJE, ACUCTBHE CHUJIBI TPEHUS B NPUPOAE
U TEXHUKE, BIUSIHHME aTMOCPEPHOIO JaBJICHUs Ha >KMBOW OpraHu3M, IUIaBaHUE pHIO,
pplUaru B TeJ€ YEJIOBEKAa, MPH 3TOM IEPEBOAMTH NMPAKTUUYECKYIO 3a/1ayy B Y4eOHYIO,
BBIJICJISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUI;

ONKCHIBaThb HM3YYEHHbIE CBOMCTBA Tl W (PU3UUYECKUE SBICHUS, HCIHOJb3Ys
¢u3nyeckue BETUYMHBI (Macca, 00beM, IUIOTHOCTh BEILIECTBA, BPEMs, MyTh, CKOPOCTb,
CPEIHsIS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, CUJIA TPEHUS, TABICHUE
(TBeporo Tena, JKUIAKOCTH, Tas3a), BBITAIKHBAIOLIAs CHJIA, MEXaHU4Yeckas padoTa,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJbl, KO3((UIMEHT TMOJIE3HOrO0 JeHCTBUA
MEXaHU3MOB, KMHETUYECKAsT W TMOTCHIMAIbHAs JHEPrus), NPHU OINKUCAHUU NPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIIOIb3YEMbIX BETUYUH, UX O003HAUCHUS U €UHULIBI
($u3NYECKUX BEIUYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYIMMH BEJIUYMHAMM, CTPOUTHh TIpaUKU H3YUYEHHBIX 3aBUCUMOCTEN
($u3NYECKUX BETUYMH;

XapaKkTepru30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBIICHUS U MPOLECCHI, MCHOIb3YS
MpaBujia CIOXKEHUsI CHJI (BIOJL OJAHOM mpsiMoil), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHUS pbluara (0JI0Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHHs] MEXAaHMYECKOM HSHEpPIruM, MpU ATOM JAaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA ¥ 3alIMCBIBAaTh €ro0 MaTeMATUYECKOE BBIPAKEHHUE;

OOBSCHATh (U3MUECKHE SBJICHMS, NPOIECCHl U CBOWCTBA TeJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATH
IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHWE U3 1—2 JIOTMYECKUX IIaroB
C UCIOJIb30BaHUEM |—2 M3y4EeHHBIX CBOMCTBA (PU3UUECKUX SBICHUN, PU3NUECKHUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarb pacueTHble 3a7adyd B 1—-2 nelCTBUS, UCIONB3yd 3aKOHBI M (POPMYJIBI,
CBsI3bIBAIOLIME (PU3NUECKIE BEIMUMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 33a4 3alUChIBATh
KpaTKO€ YCIOBHUE, MOJCTaBIATh (PU3UUECKHE BEIUYUHBI B (POPMYNBI U MPOBOAUTH
pacyeTbl, HAXOIUTh CIIPABOYHBIE JaHHbIE, HEOOXOUMBIE ISl PELLICHHMS 3a]1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJIYy4E€HHON (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOMKHO PEIIUTh MpPU MOMOIIU (PUINYECKUX
METOJOB, B OIKMCAaHWW MCCIEAOBAHUS BBIACIATh IPOBEPAEMOE NPEATIOIOKEHUE
(rumotesy), pa3nuyath U UHTEPIPETUPOBATH MOJYUYECHHbBIN pe3yIbTaT, HAXOAUTh OIIUOKH
B XOJIE€ OIIbITA, TPOBOJUTH BBIBOJBI IO €0 PE3YJIbTATAM;

OPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (U3MUECKUX SBJICHUN WIH (U3HUUYECKUX
CBOMCTB Ted: (OpMYIMPOBATH MPOBEPSEMbIE MPEANONOKEHUs, COOMPATh YCTAHOBKY
U3 MPEeUIOKEHHOTO O00O0pYyIOBaHUsA, 3alUChiBaTh XOJ ONbiTa U (HOPMYyIUpOBAThH
BBIBO/IBI;
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BBITIOJIHATh MPSIMbIE W3MEPEHHUs pACCTOSHUS, BPEMEHM, Macchl Tejla, oO0bema,
CWJIbI W TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX M IU(GPOBBIX MPUOOPOB,
3allUChIBAaTh MOKa3aHUsi MPUOOPOB C Y4ETOM 3aJaHHON aOCOIIOTHOM MOrPEeHIHOCTH
U3MEPEHUMN;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKON BEIIMYUHBI OT JIPYTOit
C UCITOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABUKYILIETOCS
TeJa OT BPEMEHU JBUKEHHUS TE€Ja, CHIIBI TPEHUSI CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM MOBEPXHOCTEM TEd W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAIU
CONPUKOCHOBEHHUS TE€J, CUJIbl YIIPYTOCTH OT YMJIMHEHUS MPYKUHBI, BBITAJIKABAIOLIECH
CWIbl OT 00ObeMa TMOrPYKEHHOM 4YacTh Teida W OT TJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT TNIYOUHBI, Ha KOTOPYIO HOTPYKEHO TEJIO, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBATh B ILUIAHUPOBAHUU
y4eOHOr0 HCCIIEIOBaHUSI, COOUpATh YCTAHOBKY W BBIMIOJHATH WM3MEPEHUs], CIEays
NPEAJIOKEHHOMY  TUIaHy, (UKCHpOBaTh pe3yJbTaThl IMOJIYYEHHON 3aBUCHMOCTHU
(bU3MYECKUX BEIUYUH B BUJE MPEJIOKEHHBIX TaOIUIl U rpad)KOB, TPOBOJUTH BBHIBOIBI
10 pe3yNbTaTaM HCCIICOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUs (U3NUYECKUX BEIMYMH (TUIOTHOCTH BEIECTBA
JKUJIKOCTM M TBEPJAOIro Tejla, CUJla TPEHUs CKOJIbKEHUS, JaBJICHUE BO3yXa,
BBITAJIKMBAIOIIAS CUJIA, ICUCTBYIOIIAS HA OTPYKEHHOE B KUIAKOCTh TEJO0, KOG DUIITUEHT
MOJIE3HOT'O JIEMCTBUS MPOCTBIX MEXAHU3MOB), CIEAySd NPEIIOKECHHOW HWHCTPYKIUU:
MIPU BBHITIOJIHEHUU M3MEPEHUN cOOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCISTH
3HAYEHUE UCKOMOW BEJIMYMHBI;

coOMrofaTh MpaBWJa TEXHUKU O€30MacHOCTH IMpU padboTe ¢ JabopaTOpHBIM
000py10BaHHEM;

UMETh TPEJCTaBICHUE O TNPHUHIMIAX JACHCTBUS TPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAONIUECS COCYIbl, OapOMETp, phluar,
MOJABMKHBIN U HETIOJIBUKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTh;

XapaKTepU30BaTh TPHUHIIUIBI JIEWCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € MCIOJIb30BAHUEM HMX OMUCAHUS (B TOM YHUCHE: MOJIIIUITHUKA, YCTPOUCTBO
BOJONPOBOJIa, TUJPABIMYECKUN MpPecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOW HAcoC,
apeoMeTp), MCIOJB3YysS 3HAHUS O CBOMCTBAxX (DM3WUYSCKUX SIBICHHH W HEOOXOIHUMBIC
dbuznYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHI (HAXOAUTh HH(OpPMAIMI0O O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWW B TIOBCEAHEBHOW KHU3HH JUIsl OOECTICUCHUS
0€30MmacHOCTH TpU OOpalieHuu ¢ TpUOOpaMu W TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHHUsI 3JI0POBbS U COOJIIOICHUS HOPM SKOJIOTMYECKOTO MTOBEACHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBIIATh OTOOP MCTOYHUKOB WH(MOpManuu B VHTEpHETE B COOTBETCTBHUU
C 3aJIaHHBIM MTOUCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOIITUXCS 3HAHUM U ITyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIICTSATH MH(POPMAIHIO, KOTOPAs SBISETCS MPOTUBOPEUNBOMN
WJIM MOKET OBITh HEJJOCTOBEPHOI;
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UCIOJb30BaTh IPU  BBIIOJHEHUM Y4EOHBIX 3aJaHui Hay4YHO-NONYJISIPHYIO
auTepatypy (U3HYECKOTO COAEpXaHUs, CIpPaBOYHBIE MaTepHallbl, PECYPCHl CETH
WuTepHeT, BiageTh INpUEMaMU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs
nH(OpMaIu U3 OJTHON 3HAKOBOW CHCTEMEI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIECHHS HAa OCHOBE
2—-3 UCTOYHHUKOB UH(OPMAIINH, B TOM YHCIIC TTyOJIMYHO MPOBOAUTH KPATKHE COOOIECHUS
O pe3yiapTaTax MpPOEKTOB WM Y4e€OHBIX MCCIEJOBaHUN, NPU OSTOM TPaMOTHO
UCIIONb30BaTh M3YYEHHBIM TMOHATHIHBIA ammapaT Kypca (QU3MKH, COMPOBOXKAATH
BBICTYIIJICHUE IIPE3CHTALUEN;

IIPY BBINOJIHEHUHN Y4€OHBIX TPOEKTOB U UCCIIEIOBAHUI paclpeenaTh 00A3aHHOCTH
B IPYIIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/1a4aMU, CJICIUThH 34 BBIIIOJTHEHUEM IIaHA
NEHCTBUN, OLICHMBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

[IpenMeTHbIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl MO (PU3HUKE K KOHIY OOy4deHus
B 8 ki1acce:

[IpenmeTHble  pe3ynbTaTbl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTPaXKaTh
C(OPMHUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:

HCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHHSI BEUIECTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tena,
HACBIIICHHBI U HEHACBHIICHHBIN Map, BIAKHOCTh BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEMJIOBOW IBUTATEIb, SJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsifl, JEKTPUUECKOE
110JIE, IPOBOJHUKH U JTUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

pa3nuyarh SIBICHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEILIONEPEnaya, TEIIOBOE
PaBHOBECHE, CMA4YMBAHHWE, KANWUISPHBIE SABJICHUSA, WCIIAPEHUE, KOHACHCALHUS,
IIJIABJIEHUE, KpUCTAJUTU3 AL (oTBEepaeBaHue), KUIIEHUE, TEIUIonepeaayda
(TemIonpOBOAHOCTh, KOHBEKLMS, H3IY4€HHE), IJEKTpHU3alMs Tel, B3aUMOJEUCTBUE
3apsAIOB, ACHUCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JEHCTBHE MAarHUTHOIO IOJISI Ha IMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIMS) 110 ONHMCAHUID HX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (U3NYECKUX SIBJICHUH B OKPY>KAIOLIEM
MUpE, B TOM 4Hcle (U3MUECKHE SIBICHUS B IMPUPOJAE: MOBEPXHOCTHOE HATSHKEHHE
U KallWUIApHBIE SIBJIEHUS B INPUPOJE, KPHUCTALIBI B Ipupozae, usirydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUUYECKHE SIBJIEHUS B aTMOc(hepe, IIeKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emiid, apeid MorocoB, pojib MArHUTHOTO TMOJISA IS KU3HU Ha 3emiie, MOJIIPHOe
CUSIHUE, TpPU DSTOM MEpPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICISATH
CYUIECTBEHHbIE CBOMCTBA (IIpU3HAKU) (DU3NUECKUX SIBJICHUH;

ONKCHIBaTh M3yYCHHBbIE CBOMCTBA Tel M (PU3NYECKUE SBICHUS, HCIOIb3YS
¢du3nUecKkue BEIMYUHBI (TEeMIEpaTrypa, BHYTPEHHSSI SHEPrus, KOJIUYECTBO TEIJIOTHI,
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yIenbHasl TETUIOEMKOCTh BEUIECTBA, yACNbHAs TETUIOTA TUIABICHUS, yIEIbHAS TETUIOTa
napooOpa3oBaHus, yAelbHAas TEIJIOTa CTOpaHHs TOIUIMBA, KO3(PQPHUIMEHT TOJIE3HOTO
JCHCTBHS TEIUIOBOWM MAIIMHBI, OTHOCHTENbHAS BIAXHOCTh BO3yXa, DJICKTPUYCCKHMA
3apsijl, CHJIa TOKa, SJIEKTPUICCKOE HAIIPSDKCHHE, COMMPOTURIICHUE TTPOBOAHIKA, YICTHHOE
COIPOTUBJICHHE BEIIECTBA, pab0OTa M MOIIHOCTH JIEKTPUUECKOTO TOKA), MPU OIMMCAHHUH
MPABUWIBHO TPAKTOBATh (PU3WYECKUA CMBICT HMCIHOJIB3YEMBIX BEIMYWH, O0O3HAYCHUS
U CIUHHIBl (PU3NYECKUX BEIUYWH, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINAEC JTAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTHUMH BEIWYWHAMH, CTPOUTh TpadUKu W3y4EeHHBIX
3aBUCUMOCTEH (DU3MYECKHUX BEIHUNH;

XapaKTEepU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHUS U TIPOIECCHI, MCIOIB3Ys
OCHOBHBIE TIOJIOKCHHUSI MOJICKYJISIPHO-KUHETUIECKON TEOpHUH CTPOCHUS BEIECTBa,
MIPUHITUTT CYTIEPIIO3UIINN TIOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS 3apsa,
3akoH OMa ais ydactka uenu, 3akoH Jlxoynsa-JIeHIa, 3aKOH COXpaHEHUs DHEPruH,
TP TOM YMETh () OPMYIHPOBATH 3aKOH U 3aMCHIBATh €r0 MAaTEMAaTHUECKOES BRIPAKCHUE;

OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallHd  TPAKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NMPUIUHHO-
CIICICTBCHHBIC  CBSI3M, CTPOUTh OOBSCHEHWEe W3 1—2  JIOTMYECKHUX  I1aroB
C HCIONb30BaHUEM |—2 U3Y4EHHBIX CBONCTBAa (DU3UYECKUX SBJICHUM, (PU3MUECKHUX
3aKOHOB WUJIU 3aKOHOMEPHOCTEH;

peliaTh pacueTHble 3ajlayd B 2—3 JNEUCTBUS, UCIOJIBb3YSd 3aKOHBI U (DOPMYIIB,
CBSI3bIBAIONINE (PU3NUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4M 3aliChIBAThH
KpaTKO€ YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX IS PEUICHUS 3a7add, BBIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAMMBIC JIJIS €€ PEIICHHUS, TPOBOAUTH PacUeThl M CPABHUBATH
MOJIYYCHHOE 3HaueHNe (PU3NICCKON BETMUYUHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTHh MPU TOMOIIN (PHU3NIECKUX
METO/IOB,  HUCIIOJIb3yd  OINHCAHWE  WCCIEJOBaHUS,  BBIACIATH  MPOBEPSIEMOE
MPEANOI0KEHNEe, OIICHUBATh MPABUIBLHOCTh TOPSAJAKA TMPOBEJACHUS HCCICIOBAHMUS,
MIPOBOJUTH BHIBOJIBI;

NPOBOJMUTH OMBITHI 1O HAOMIOMEHNI0 (U3UYECKUX SIBJICHUNW WM (DUIUIECKUX
CBOMCTB TeN (KanmwUIIPHBIC SBJICHHS, 3aBUCHUMOCTh JaBJCHUS BO3yXa OT €ro o0bema,
TeMIIepaTyphl, CKOPOCTH TIPOIIEcCa OCTHIBAHUS M HArpeBaHUS MPU M3IYyYCHUU OT IIBETA
u3iydaromed  (MOIJIOMIAloIe)  MOBEPXHOCTH,  CKOPOCTh  HMCHApPEHUsT  BOJIBI
OT TEMIlepaTyphl JKUIKOCTH U IUIOMAAM €€ TIOBEPXHOCTH, DJJCKTPHU3AIUS Tl
Y B3aUMOJICHCTBHUE DJICKTPUUECKUX 3apsAIOB, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YyaJU3allisl MAarHUTHBIX TIOJICH MTOCTOSHHBIX MarHUTOB, EHCTBHS MarHUTHOTO TIOJIS
Ha TIPOBOJHHK C TOKOM, CBOMCTBa DJIEKTPOMAarHuTa, CBOMCTBA JJICKTPOJIBUTATENS
MOCTOSIHHOTO TOKa): (OpMYJIHMpPOBaThH TMPOBEPSEMbIC MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEJIJIOKEHHOTO 000pYI0BaHUs, OITMCHIBATH X0 ONbITa U (POPMYITHPOBATH
BBIBO/JIBI;

BBITIOJIHATh TMPSMBIC HW3MEPECHHSI TEMIIEPATypbl, OTHOCHUTEIBLHON BIAXXHOCTH
BO3/lyXa, CHWJIBl TOKAa, HAMNPSDKCHHS C HWCIOJIL30BAHUEM AaHAJIOTOBBIX MPHOOPOB
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U JIaTYMKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATH pPE3YyJbTaTbl MU3MEPEHHUM C Y4ETOM
3aJJaHHOM aOCOIIOTHON MOTPELIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKON BEIIMYUHBI OT JIPYTOit
C MCIOJIb30BAHUEM MPSMBIX HW3MEPEHHI (3aBUCMMOCTH CONPOTUBIIEHHUS MPOBOJHUKA
OT €ro JJIMHBI, IJIOIIA/IN ITOIEPEYHOI0 CEYEHUS U YIEIbHOTIO COMPOTHUBIICHUS BEILIECTBA
IIPOBOJHMKA, CWJIBI TOKA, UAYLIETO Yepe3 IIPOBOJHUK, OT HAIIPSIKEHUS Ha ITPOBOJHUKE,
WCCJIEIOBAHNUE II0CJIEI0BATEIbHOIO M MApaJUIEIbHOTO COECIWHEHHW NPOBOIHUKOB):
IUIAHUPOBATh MCCJIEI0OBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIEHYS
IpeJI0KEHHOMY IIaHy, (PUKCUPOBATH PE3YJIbTAThI MOJIYYEHHON 3aBUCHMOCTH B BHJIE
TaOJIMI U TpapUKOB, MPOBOJUTH BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUUUH (yAEIbHas TEIIOEMKOCTb
BELIECTBA, CONPOTUBJICHUE MPOBOJHHUKA, padOTa U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBATh M3MEPEHUs, COOMpPATh HKCICPUMEHTAJbHYIO YCTAHOBKY, CIEAys
IIPEIOKEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAYECHUE BEIIMYHHBL;

coOMrofaTh MpaBWJa TEXHUKU OE€30MacCHOCTH IMpU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIUIBI JEUCTBUS H3YYEHHBIX NPHOOPOB M TEXHHUYECKHUX
YCTPOMCTB C UCIMOJIb30BAHUEM KX ONHUCAHUA (B TOM YHCIIE: CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYHMK 3JIEKTPUUYECKOU
DHEPrUHU, DJIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTENIbHbBIE AJIEKTPOIPUOOPHI
(mpuMepsl), DIIEKTPUYECKHE IPEAOXPAHUTENN, 3JIEKTPOMArHuT, 3JIEKTPOJBHUIaTENb
MOCTOSIHHOTO TOKa), MCIIOJIb3yd 3HAHUS O CBOMCTBaX (DU3MYECKUX SBIICHUMN
U HeoOXo/IMMbIe (PM3UUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEpPUTENbHbIE MPUOOPHI
[0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (3KHUJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUraTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOM, PEOCTaT), COCTAaBISThH
CXEMBbI 3JIEKTPUYECKUX LIETIeH C MOCIeN0BAaTENbHBIM W MapauieIbHbIM COEIUHEHHEM
AJIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKHUX LENEH;

MPUBOAUTHh NPUMEPHl (HAXOAUTh HH(OpPMALMIO O NPUMEPAX) MNPAKTHUYECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW JKM3HU JUId oOOecredeHus
0€30MacHOCTH MpU OOpalleHuHu C MNpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 310POBbs U COOJIIOJIEHUSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPY KaroIei
cpene;

OCYIIECTBIISITh TMOUCK HH(MOpMauu ¢usnyeckoro conaepxxkanus B MHrtepHere,
Ha OCHOBE HMMEIOLIMXCS 3HAHUW W IIyTEM CPaBHEHUS JOINOJIHUTEIbHBIX HCTOYHHKOB
BBIICIIATh HMH(OpMaIuio, KOoTopas SBISETCS NPOTUBOPEUYMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOU;

WCIIONIb30BaTh MPU  BBIMOJHEHWH Y4E€OHBIX 3aJaHUA  HAYYHO-TOMYJISAPHYIO
auTeparypy (U3MYECKOro COJepKaHHs, CIPAaBOYHbIE MAaTEepHallbl, PECYpChl CETH
WuTtepHer, Biajerb MNpUEeMaMH KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa30OBaHUs
uH(pOpMaIMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYIYIO;
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CO3/1aBaTh COOCTBEHHbIE NMUCbMEHHBIE U KpaTKUE YCTHBIE COOOLIEHMs, 00o0O0Ias
UH(GOpPMAIIMI0O U3 HECKOJBKMX HMCTOYHHUKOB, B TOM YHUCJE MYOJINYHO IPENCTaBIATH
pe3ynbTaThl MIPOCKTHOM WM MCCIIEIOBATENbCKOM ACATEIBHOCTH, MPU 3TOM I'PaMOTHO
UCIIONb30BaTh M3YUCHHBIN TOHATUWHBIN ammapar Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYIUIEHUE ITPE3CHTALIUEN;

IIpU BBITIOJIHEHUU Y4E€OHBIX MPOEKTOB M HCCIEAOBAaHUMN (DU3MUECKUX MPOIECCOB
pacrpenensiTe 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHM C TMOCTaBICHHBIMU 3a/layaMH,
CIIEIUTHh 3a BBINOJHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, OLCHUBATH
COOCTBEHHBIN BKJIAJ B JEATEIBHOCTb TIPYIMIbI, BBICTPAUBATH KOMMYHHUKATHBHOE
B3aMMO/ICUCTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOHMINKTHI.

[IpenmeTHBIE PE3yNbTaThl OCBOCHUS MPOrpamMMbl MO (HU3MKE K KOHILY OOydeHUs
B 9 kiacce:

[IpenmetHble  pe3yibTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YyJaIOIIUXC YMEHUM:

UCIIOJIb30BATh IIOHATHS: CUCTEMa OTCYETa, MATEpUalibHAs TOYKA, TPACKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JABWKEHUA, nedopmainus (ynpyras, TuiacTudeckas),
TPEHHE, LICHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U IIEPErPY3KH, LIEHTP TKECTH,
abCOJIIOTHO TBEPJIOE TEJIO, IIEHTP TSIKECTH TBEPAOIrO Teja, PABHOBECHE, MEXaHUYECKHE
KoJieOaHUs W BOJIHBI, 3BYK, MH(Pa3ByK U YIAbTPA3BYK, SJIEKTPOMATrHUTHBIC BOJIHBI,
IIKajia 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPHI
UCIYCKaHUsl U TOIJIOUIeHus], aibda-, 0eTa- U ramMma-u3lydeHus, U30TOIbI, sJiepHas
SHEPreTHKA;

paznyaTh SABJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEWHOE IBUKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUKEHUE, CBOOOHOE TMaJICHUE TeJl, PAaBHOMEPHOE
JBUKECHHE 110 OKPYKHOCTH, B3aUMOJCWCTBHUE TEJ, PEAKTUBHOE JIBUKCHHUE,
KoJjiebaTebHOEe JIBIDKCHHME (3aTyXarollue M BBIHYKIEHHBIE KoJieOaHUs), PE30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKA, IPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKECHUE
Y MPEJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0’KEHHE OEJIoro cBeTa
B CIEKTP U CIIOXKEHHUE CIEKTPAIBbHBIX LBETOB, JIUCIEPCHUS CBETA, €CTECTBECHHAs
PaaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOTO CIIEKTPa U3Yy4EHHUSI) MO ONMUCAHUIO UX
XapaKTEePHBIX CBOWMCTB U Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOUIUX TaHHOE (HPU3UYECKOE
SABJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YICHHBIX (DU3NUECKUX SIBICHUM B OKPYKAIOIIIEM MHUPE
(B ToM uuncne Gpu3udecKue SBICHUS B MIPUPOJIE: MPUIUBBLI U OTJIUBBI, IBUKCHUE TIAHET
ConHeyHO#l CUCTEMBI, PEAKTUBHOE IBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSCEHHUE, CEUCMHUYECKHME BOJIHBI, I[yHAaMH, 3XO0, LBETa TEl,
ONTUYECKHE  SBJICHUS B  MpUpojae, OHOJOTHUYECKOe  JICUCTBHE  BHAMMOTO,
yIBTPaPUONETOBOTO U PEHTICHOBCKOTO M3Jy4YC€HHUH, €CTECTBEHHBIM DPaJMOaKTUBHBIN
(GhoH, KOCMUYECKHUE JIYIH, PaIUOAKTUBHOE U3JIYUCHUE IPUPOIHBIX MUHEPAJIOB, ICHCTBUE
pPaaVOAKTUBHBIX HW3JIyYEHHI Ha OpraHu3M 4YeJOBEKa), IPH O3TOM MEPEBOJIUTH
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MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKM)
(bu3nyecKuX SIBICHUH;

ONMKCHIBATh M3YYECHHBIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, HCIOIb3Ys
dbu3nueckue BEIMYUHBI (CpEHsE U MTHOBEHHas CKOPOCTh Tella MPU HEPaBHOMEPHOM
JIBW)KCHUU, YCKOPEHHE, MEPEMEIICHHE, MyTh, YIJOBas CKOPOCTb, CUJa TPEHHUS, CHIIA
VIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MAaJIEHUsI, BEC TeJla, UMIYJbC Tela,
UMITYJIbC CHUJIbI, MEXaHH4YecKasi paboTa W MOIIHOCTb, MOTEHIMATbHAS JHEPrus Tena,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS SHEPrUsl CXKATOH MPYKUHBI,
KUHETUYECKasi SHEPTusl, OJTHAsT MEXaHUYECKasl SHEPTUs, MEPUOJ] U YacToTa KojeOaHuil,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, II0Ka3aTeib
MIPEJIOMJICHUST CPENbl), MPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DU3WYECKUIA CMBICT
WCITOJIb3YeMBIX BEITUYMH, 0003HAUYCHUS W CIWHUIBI (DU3UUYCCKUX BEIMYUH, HAXOIWThH
(GopMyJibl, CBSI3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIMYMHY C JPYrUMHU BEJIUYMHAMH,
CTPOUTH TpaUKN U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIINYUH;

XapaKkTepru30BaTh CBOWMCTBA TeJl, (PM3MYECKUE SIBICHUS W IPOLECCHI, HUCIONb3YS
3aKOH COXPAHEHMSI SHEPrUH, 3aKOH BCEMHUPHOIO TATOTECHMS, MPUHLUIN CYNEPIO3UIUN
CWJI, TPHUHIMI OTHOCHTENBbHOCTH ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
MMIYJbCa, 3aKOHBI OTPAKEHUS U MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCOBOIO YMCENl MNpPH SACPHBIX pEaKIHsIX, MpPU ITOM (POpPMYIHpPOBATH 3aKOH
Y 3aUCBhIBATh €70 MATEMATHUUYECKOE BbIPAXKECHUE;

OOBSCHATHh (PU3MYECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallud  NPaKTUKO-OPUECHTUPOBAHHOTO  XapakTepa:  BBISBISATh  ITPUYUHHO-
CIIE[ICTBEHHbIE  CBSI3U, CTPOUTh OOBSICHEHWE U3 2—3  JIOTMYECKUX I1aroB
C HCIIOJNIb30BaHUWEM 2—3 H3YYEHHBIX CBOWCTBA (PUM3MYECKUX SIBJICHUN, (PU3HUYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarh pacueTHbIE 3aJadyu (ONMUpAIOIIMECs HAa CHUCTEMY U3 2—3 ypaBHECHHUN),
UCIIOJIb3Ys 3aKOHBI M (DOPMYJbI, CBSI3bIBAIONINE (PU3UYECKHE BEIMYUHBI: HA OCHOBE
aHaJaM3a yCIIOBUS 3aJlaud 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEAOCTAIOUIUE WIIN
M30bITOYHBIE JAHHBIC, BHIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOTUMBIE JJISl pEelIeHUs,
MPOBOJUTH PACUETHI U OIIEHUBATh PEATMCTUYHOCTH MOJYYEHHOTO 3HAYCHUS (PUZNIECKON
BEJINYUHBI;

pacro3HaBaTh MNPOOJIEMBbI, KOTOPbIE€ MOXXHO PEIIUTh MPU MOMOIU (HU3UIECKUX
METO/IOB,  HUCIIOJIb3yd  ONHCAHWE  MCCIEAOBaHUS,  BBIACIATH  MPOBEPSIEMOE
NPEANoiIOkKEeHUe, OIEHUBATh MPABUIBLHOCTh MOPSAKA TPOBEACHUS HUCCIEIOBaHUS,
MIPOBOJIUTH BBIBOJbI, UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUIN U OTBITOB;

MPOBOJUTH OMBITHl MO HAOMIONCHUIO (DU3UYECKUX SBICHUM WU (PU3NUECKHUX
CBOMCTB Tea (M3ydeHHME BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpPaHEHUs HSHEPIuU,
3aBHCHUMOCTD MEepHOo/Ia KoJieOaHU MPYKMHHOTO MAasgTHUKA OT MAacChl TPy3a U K ECTKOCTH
NPYXKUHBI M HE3aBUCHUMOCTh OT AaMIUIMTYAbl MAaJIbIX KOJIeOaHWH, MPSMOJIMHEHHOE
pacnpocTpaHEeHUE CBeTa, pa3joKeHue Oenoro cBeTa B CIEKTP, M3yYEeHUE CBOMCTB
n300pakeHusl B TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHus MpeamMera B coOuparoieit
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JIMH3€e, HaOJII0JIEHUE CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3TyYEHHUSI): CAMOCTOATEIBHO
cOoOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pYAOBaHHUSA, OMUCHIBATH XOJ OIBITa
U €T0 pe3yNbTaThl, (HOPMYIUPOBATH BHIBOIBI;

IPOBOJAUTH MPU HEOOXOAMMOCTU CEPHUIO MPSMBIX U3MEPEHUH, ONpeAeIisis CpeaHee
3HaYEHUE HU3MEpsIeMOl BelWYuHbl ((POKYCHOE paccTOsTHUE COOMparonieil JMH3bI),
000CHOBBIBATH BEIOOP Cr0c00a U3MepeHHs (M3MEPUTENILHOTO Mprubopa);

POBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEJIMYUH C UCTIOIb30BAHUEM
NPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTU OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHXKCHHUU
0e3 Ha4aJIbHON CKOPOCTH, TIEpHoAa KOJICOAHWH MAaTeMaTHIeCKOT0 MAasITHUKA OT JIJTMHBI
HUTH, 3aBHUCUMOCTH yIJIa OTPaXCHHsS CBETa OT yIJia MaJeHUs U yria MpeloMICHUS
OT yrjia MmajieHus): MIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEIHHO COOUpATh YCTAHOBKY,
¢dbuKCcHpOBaTh PE3YNbTATHl MOJYYCHHONW 3aBHCHUMOCTH (DU3MUECKHX BEJIHYMH B BHJIEC
TaOIUI] ¥ TPaPUKOB, MPOBOIUTH BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHMUS,

IPOBOJUTH KOCBEHHBIE HU3MEpPEHUs (UBMYECKUX BEIUYUH (CPEIHsISI CKOpPOCTh
U YCKOPEHHE TeJia IPU PaBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOIHOTO MaICHHUS,
KECTKOCTh MPYXHUHBbI, KOAXP(DUIMEHT TpPEHUs CKOJBXKEHUS, MEXaHudeckas pabdora
U MOIIHOCTh, YacTOTa W TEPUOJ] KOJICOAHWH MaATEeMaTHYECKOTO M MPYKUHHOTO
MasiTHUKOB, ONITUYECKask CHJIa COOMPAIOIEH TNH3bI, paTHOaKTUBHBIN ()OH): TIIAHUPOBATH
U3MEpPEHHUs, COOMpaTh HKCICPUMEHTAJIbHYI0 YCTAaHOBKY W BBINOJHITH H3MEPEHUS,
CIIeTysl PEITIOKEHHON MHCTPYKITUH, BEIUUCIISATH 3HAUCHUE BEJIMYUHBI U aHAIU3UPOBATH
MOJTyYEHHBIC PE3YIBTATHI C YIETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOMrofaTh TMpaBWia TEXHUKH OE30MacHOCTH TMpu padore ¢ JabopaTopHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE MPU3HAKUA U3YYEHHBIX (PH3UYECKUX MOJEJCH: MaTepraabHas
TOUYKa, aOCOJIOTHO TBEPJAOE TENO, TOYCUHBI HCTOYHHMK CBETa, JIyd, TOHKAs JIMH3A,
MJIaHEeTapHask MOJEIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO SI/Pa;

XapaKTepU30BaTh TPHHIUILI JCHCTBUS HW3YYCHHBIX NPHOOPOB M TEXHHYECKHUX
YCTPOMCTB C HCIIOJIBL30BAaHWEM WX OMHUCaHHUSA (B TOM YHCIE: CIHAOMETP, JaTYUKU
MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUSI, paKeTa, 9X0JIOT, OUKH, MEPUCKOII, (oToamnmnapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys
3HaHMSI O CBOMCTBaX (UBMUECKUX SBICHUM ©  HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXCMATHYHBIC PHUCYHKH M3YUYCHHBIX TEXHHUYECCKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPHUOOPOB M TEXHOJIOTMUYECKUX IMPOIECCOB MPHU PEHICHUU
y4eOHO-TIPaKTHUECKUX 3a/1ad, ONTHYECKHE CXEMBI HJs TIOCTPOSHUS H300pakeHUH
B TUTOCKOM 3€pKaJjie U COOMPAIOIIEH JTHH3E;

NPUBOJIUTH TMPUMEPHI (HAXOMUTh HWH(OpPMAIMI0O O TpPHUMEpax) MPAKTHUYECKOTO
WCIIOJIb30BaHUSl (PM3UYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM Ui OOeCIeueHUs
Oe3omacHOCTH Tpu OOpameHuu ¢ TpudopaMu W TEXHUYECKUMH YCTPONCTBAMH,
COXpPaHEHUS 310POBbs U COOJIIOICHUSI HOPM KOJIOTUYECKOTO MOBEJCHHS B OKpPY KaroIen

cperne;
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OCYILECTBJIATh MOUCK MH(popManuu B MHTEpHETE, CaMOCTOSTENBHO (HOPMYIUpPYs
IIOMCKOBBIA 3alIPpOC, HAXOAWTb IIYTH OIPEAECICHUS JOCTOBEPHOCTH IOJYYEHHOMU
uH(GOpMAIIUU HAa OCHOBE UMEIOIIUXCS 3HAHUM U JTOTIOJIHUTEIbHBIX HCTOYHUKOB,;

UCIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUi  HAYYHO-NOMYJISIPHYIO
JUTEPATypy, CIPAaBOYHBIE MaTepHallbl, pecypcel cetu MHTepHeTr, Bianers npueMamu
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpazoBaHus MHPOPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI
B IpYI'y10,

CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOILNEHUS Ha OCHOBE
uH(pOpMAIlMU W3 HECKOJIBKMX MCTOYHMKOB, IYOJIMYHO NPEACTaBIATh pPE3YJbTaThl
IIPOEKTHOM WJIM HUCCIIEA0BATENIBCKOW NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BAThH
U3YYCHHBI TOHATUHHBIN ammapaT u3ydaeMoro pasjaena (U3HKH U COMPOBOXKIATH
BBICTYIJIEHHUE IIPE3EHTALlMEN C Y4ETOM OCOOCHHOCTEHN ayIUTOPUH 00YyJarOIIUXCsl.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumenoBanue KomnuectBo | [IporpamMmmuoe cogepxanue | OCHOBHBIE BUBI AEATEILHOCTU 00 y4aIOIIUXCSI
n/m pa3aesoB U TeM 4acoB

y4eOHOTr 0 IpeaMeTa

du3ukKa u ee POJIb B ITIO3HAHUN OKPYKAKOIIEro Mupa

1.1 | ®usuka — Hayka 2 ®dusuka — HayKa o pupo/ie. | BelsBiieHne pa3anauii Mex1y GU3HIeCKUMHU
0 IPUPOJIE SBneHust NpUPOIBI. Y XUMUYECKUMHU MPEBPALICHUSIMU.
PU3NYECKHE SIBICHUSA: PacnioznaBanue u knaccupukanus Gu3nuecKux
MEXaHUYECKHE, TCIJIOBbIC, | SIBJICHUN: MEXaHUUECKUX, TCIJIOBBIX,
BJIEKTPUYECKUE, AIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIC, CBETOBEIE, Hab6mronenne u onrcanue GU3NIeCKuX sBJICHUM
3BYKOBBIEC
1.2 | ®duznueckue 2 dusnueckre BeTNUYUHEL. OrnpeniesieHUE 1EHBI JICJICHUS IKaJIbI
BEJIMYHMHBI Nsmepenune pusnueckux M3MEPHUTEIHHOTO TIPUodopa.

BEJIMYMH. OU3NYECKHE
npubopsl. [Torpemnocts
U3MEPEHUN
MexayHapoiHas cucteMa
eJIMHUIL

N3mepeHne MTMHENHBIX pa3MepOB T

Y POMEKYTKOB BPEMEHU C YUETOM
MOTPEIIHOCTEM.

N3mepenne o6beMa KUJIKOCTH U TBEPAOTO TeNa.
N3mepenune temnepaTypsl IpU TOMOITA
JKUJIKOCTHOTO TEPMOMETPA U JATUMKA
TEMITIEPATYpPHI.

BrimiosiHeHrE TBOPUYECKHUX 3aJaHUM T10 TIOUCKY
CIIOCOOO0B M3MEPEHUST HEKOTOPBIX (PU3NIECKUX
XapakTEPUCTUK, HAIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIAJIECHHBIX
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O00BEKTOB, OOJBIINX PACCTOSIHUM, MaJIbIX
MIPOMEKYTKOB BpeMeHU. OOCyxaeHue
npeajiaraéMbiX Coco0oB

1.3. | EcrecTBEHHO- 2 Kak ¢usuka u npyrue BoiaBrkenue runores, 0ObsICHSIOMUX TPOCThIE
HAaYYHBIA METOJ €CTECTBCHHBIE HAYKU SABJICHUS, HAIIPUMED:
MTO3HAHUS W3y4aroT OPUPOY. — [M0YEMY OCTAHABJIMBAETCS JBUKYIIEECS
EcrecTBeHHO-HAyYHBIN 10 TOPU30HTAIILHOM ITOBEPXHOCTH TEJIO;
METOJI MO3HAHUS: — MOYEMY B KapKYIO MIOTOJ1Y B CBETJION OJEHK/IEC
HaOJII0AeHNE, TOCTAaHOBKA MpOXJIAHEN, YeM B TeMHOU. [Ipennoxenue
Hay4HOI'0 BOIIPOCA, CIIOCOOOB MPOBEPKHU THUIIOTE3.
BBIJIBUKECHUE TUITIOTES, IIpoBeneHue uccaea0BaHus 1O MPOBEPKE KAKOM -
AKCIIEPUMEHT 10 TIPOBEPKE | TUOO TUMOTE3HI.
TUNoTe3, 00bSICHEHUE [TocTpoenue mpocTenux Mojene puznyeckux
HaO0JI0/1aeMOT0 SIBJICHHUS. SBJICHUH (B BUJI€ PUCYHKOB HJIM CXEM), HAIPUMEP
Onucanue Gu3nIecKux MaJICHUE MPEIMETA; MPSIMOJIUHEHOE
SIBJIEHUM C TIOMOILIBIO pacrpoCTpaHEHUE CBETA
MOJIeNen
Hroro no pazneny 6

HepBOHa‘{aJILHLIe CBCACHUSA

0 CTPOCHHUH BeIIECTBA

2.1

CrtpoeHue BeliecTa

1

CtpoeHue BeliecTna:
aTOMbBI U MOJICKYJIbI, UX
pa3mepsbl. ONBITHI,
JTOKa3bIBAOIIIIE
JIMCKPETHOE CTPOEHHUE
BEIIleCTBa

HabGnronenue u uHTEpIripeTanus onbITOB,
CBUJIETENBCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEUIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKY

C UCToJib30BaHueM (GoTorpaduil, MOTy4eHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorie (ACM) —
naboparopHas padota 1o teme: «OneHka

32



JAMaMeTpa aToMa METOJIOM PSIJIOB
(c ucnonp3zoBanueM ¢ororpaduii)».
Omnpenenenue pa3MepoB MaJlbIX TeI

2.2 | JIBmxxeHHUe
U B3aUMOJIENUCTBHUE
YaCTHUI] BELIECTBA

JIBM)KEHUE YaCTHIL
BemecTBa. CBsI3b CKOPOCTH
JBUKCHUS YACTHUII

C TEMIIEPaTypPOH.
bpoyHOBCKOE BHKEHUE,
muddyzus.
B3anmoneiicTBre yacTuil
BEIIECTBA: IPUTSKEHUE

Y OTTAJIKMBaHUE

HaGnronenue u 00bsicHEHUE OPOYHOBCKOTO
JABYOKCHUS U ABJICHUS TUPDY3UU.

[TpoBenenmne u 0ObICHEHUE OTBITOB

10 HAOJIIOJIEHUIO TEIUIOBOIO PaCUIMPEHUS Ta30B.
[TpoBeneHue u 00BICHEHUE OMBITOB

10 OOHAPYKEHUIO CUJI MOJIEKYIISIPHOTO
HNPUTSHKEHUS U OTTAJIKMBAHUS

2.3 | ArperaTHsie
COCTOSIHUS BEILIECTBA

ArperatHble COCTOSIHHS
BEILIECTBA: CTPOCHUE T'a30B,
WKUJIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX) TEN.
B3anmocBsa3p mexny
CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeareM. OcoOOCHHOCTH
arperaTHbIX COCTOSTHUM
BOJIBI

Onurcanue (C UCIOIB30BAHUEM ITPOCTHIX
MOJIENEI) OCHOBHBIX Pa3jIMuuid B CTPOEHUU Ta30B,
AKHUJKOCTEH U TBEPABIX TEJ.

OO0BsacHEHNE MAJIOW COKUMAEMOCTH KUIKOCTEN
Y TBEPJIbIX TeJI, OOJIBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: HOPMBI TBEPIBIX TET
Y TEKYYECTH KUJKOCTH.

[IpoBeneHue OnbITOB, 10KA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUH BOJIbl YACTHUIIBI HAXOIATCS
B CPEHEM JaJIbllIe JPYT OT JIpyra (MIOTHOCTh
MEHBIIIE), YEM B KHIKOM.

VY craHoBIIEHHE B3aMMOCBSA3U MEXITY
OCOOEHHOCTSIMH arperaTHbIX COCTOSIHUHN BOJIBI

Y CYILIECTBOBAHHEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Hroro no pazneny
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JIBMKeHMEe U B3aUM OIeliCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanunueckoe BwkeHue. | MccnegoBaHue paBHOMEPHOTO JBUKEHUS,
JBUYKEHUE PaBHOMepHOE OnpeJIeICHUE €r0 MPU3HAKOB.
U HEPaBHOMEPHOE HaGmronenne HepaBHOMEPHOTO IBHXKCHUS
nBrkeHne. CKopocCTs. U ONPENICNICHUE €r0 OTJIMYHI OT PABHOMEPHOIO
Cpennsisi CKOpocTh JIBUKEHUS.
P HEPABHOMEPHOM OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
NBIKEHUU. PacueT mytu JBI>KEHUS (IIapuKa B )KUIAKOCTH, MOJIEIH
Y BPEMEHHU JIBUKECHUS ANEKTPUYECKOTO0 aBTOMOOMIIA U T.1.).
Onpenenenune cpeaHel CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapuKa M0 HAaKJIOHHOM ITIOCKOCTH.
Peuienue 3a1ay Ha onpenesieHue MyTu, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO JABUKEHHUS.
AHnanu3 rpa@uKoB 3aBUCUMOCTH IMYTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepuus, macca, 4 SBnienne nHepuuu. 3aKoH OObsicHEHUE U TTPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTD

uHepuuu. Bzanmoneiicteue
TeJ KaK MpU4YruHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IInoTHOCTH BeliecTBa.
CBS3b INIOTHOCTHU

C KOJINYECTBOM MOJIEKYII

B eJUHHUIE 00beMa
BEIlIECTBA

0O0YCJIOBJICHHBIX UHEPLIMEH, HATTPUMED, YTO
MPOUCXOJUT MPU TOPMOKEHUH UIIA PE3KOM
MaHEBpE aBTOMOOMIIS, TTOYeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JIBUIKECHHUE HA BEJIOCUIIEIIE
WA caMOKaTe U T. .

[IpoBenenue u aHaIU3 OMBITOB,
JIEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JIBUKCHHS TEJIa B PE3YJIbTATE IEUCTBUS HA HETO
JIPYTHUX TEIL

Pemenue 3a1a4u Ha onpenesieHue Macchl TENa, €ro
00BbeMa U IUNIOTHOCTH.
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[IpoBenenue u aHaIU3 OMBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH TeJa OT €ro Macchl

IpY B3aUMOJICHCTBUU Tell.

M3mepenue Macchl Tena pa3IuuyHbIMU CIIOCOOAaMHU.
OnpenenenHue MIOTHOCTY Tejla B pe3ysbTaTe
U3MEPEHHUSI €ro Macchl U 00bemMa

3.3

Cwuna. Buasl cun

14

Cuita Kak XapakTepHUCTHKA
B3aMMOJICCTBUS TEIL
Cuita ynpyrocTtu v 3aKOH
I'yka. M3mepenue cuibl

C IIOMOIIBIO TUHAMOMETPA.
SIBneHHE TATOTEHUS U CUila
TskecTd. CHlla TSKECTH
Ha JpYrux IUIaHeTax.

Bec Tena. HeBecoMoCTb.
CioxeHue cui,
HAaIMPAaBJIEHHBIX 110 OAHON
MIPSAMOM.
PaBHOnelicTBYIOIIAs CHII.
Cuina tpenus. Tpenue
CKOJIb)KCHUS M TPEHUE
nokosi. TpeHue B pupoie
U TEXHUKE

N3ydyeHune B3anMOJEHCTBHS KaK IPUYUHBI
MU3MEHEHUSI CKOPOCTH TeNa Ui €ro AeopMalyH.
OnucaHue peasibHbIX CUTyalui B3aUMOICHCTBHS
TEJ C MOMOIIBIO MOJIEINIEN, B KOTOPBIX BBOJIUTCA
HNOHATHE U U300paKEHUE CUIIBI.

W3ydeHue CUIIbl yIpyrocTH.

HccnenoBanne 3aBUCHMOCTH CUJIBI YIIPYTOCTH

OT YUIMHEHUS PE3MHOBOTO IHYPA WU MPYKUHBI
(c mocTpoeHueM rpaduka).

AHann3 NpakTUYECKUX CUTYyalMi, B KOTOPBIX
MPOSBIIAETCS IEMUCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

v JIp.).

AHan3 cUTyalui, CBSI3aHHBIX C SBJICHUEM
TATOTEHMUS.

OOBsicHeHHE OpOUTATTLHOTO JIBH)KCHUS TJIAHET

C UCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS M 3aKOHA
WHEPLMH.

N3mepeHune Beca Tena ¢ IOMOLIbI0 JUHAMOMETpA.
O6ocHOBaHUE ATOTO CIOCO0a U3MEPEHHUSI.
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Anamu3 u MOJCIUPOBAHUC SAIBJICHUSA HCBCCOMOCTH.

DKCHEepUMEHTAIBHOE NIOJIyYCHHE NTPAaBUIIA
CJIOYKEHHSI CUJI, HAIIPABJIEHHBIX BIOJIb OJHOU
MIPSIMOMU.

OnpeneneHue BEIUUHHBI PaBHOIEUCTBYIOIIEH
CHIL

N3ydeHune CuIIbl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUS TIOKOSL.

HccnenoBanne 3aBUCUMOCTY CHJIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYILIMXCS
ITIOBEPXHOCTEM.

AHann3 NpakTUYECKUX CUTYyalMi, B KOTOPBIX
IIPOSIBIISICTCSI IEMCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSl CITOCOOBI €€ YMEHBILIEHUS

WIN yBEJIMYEHUs (KaTaHHUE Ha JIbDKax, KOHbKaXx,
TOPMOXEHUE aBTOMOOWJISA, UCIIOJIb30BAHUE
NOJAIINITHUKOB, TUIABAHUE BOJHBIX KUBOTHBIX
u Jip.).

Pemenue 3aay ¢ UCNoJib30BaHUEM (POPMYIT
JUISL pacdeTa CUIIBI TSKECTH, CUIIBI YIIPYTOCTH,
CHJIBI TPEHHUS

Hroro no pazneny

21

JlaByieHue TBEPABIX TeJI, KUIKOCTEH U ra3oB

4.1

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

TeJIaMH, KUJIKOCTIMU
Y ra3aMu

3

JlaBnerune. CriocoObI
YMEHBIIICHHS U YBEITUUCHUS
nasiieHus. /laBieHue rasa.
3aBHCHMOCTbH JaBJICHUS

AHanmm3 1 00bSICHEHHE ONBITOB M ITPAKTUUYECKUX
CUTYaIlliA, B KOTOPBIX MPOSBIISICTCS CHJIA
JaBJICHUSL.

ObocHOBaHKE CTOCOOOB YMEHbBILICHHUS
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rasa ot oonema,
TEeMITepaTypPhI.
[lepenaya naBiaeHus
TBEPABIMH TEJIAMH,
JKHIKOCTSIMHU U ra3aMu.
3akon Ilackans

Y YBEJIMUCHUSA 1aBJICHUS.
N3yueHune 3aBUCUMOCTH JABJICHUS ras3a

0T 00beMa U TeMIepaTyphl.

N3ydyenne ocobeHHOCTEN Mepeiaun JaBICHUS
TBEPABIMU TEJIAMH, KUJIKOCTIMU U Fa3aMHU.
O6ocHOBaHUE PE3YyJIbTATOB OIBITOB
OCOOEHHOCTSIMH CTPOCHHS BEIIIECTBA B TBEPJIOM,
JKUAJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCNEPUMEHTAIBLHOE TOKA3aTEIbCTBO 3aKOHA
ITackams.

Pemenune 3ama4 Ha pacdeT JaBICHUS TBEPAOTO
Tela

4.2

JlaBiieHHE KUJIKOCTH

3aBUCHUMOCTbH JABIICHUS
YKUJIKOCTH OT ITyOUHBI.
[THeBMaTHUECKHE MAIIIMHBI.
I'mppocraTnueckuii
napanokc. CooOmaroruecs
cocynbl. ['uapasmmueckue
MEXaHU3MbI

HccnenoBanne 3aBUCUMOCTHU JABIICHUS
AKUIKOCTH OT TJIYOUHBI TOTPY>KEHHUS U TNIOTHOCTH
AKUJKOCTH.

Hab6mronenne n 00bICHEHNE THAPOCTATHYECKOTO
napajiokca Ha OcHOBe 3akoHa [lackais.
N3yueHne cooO1aronmxcst COCyI0B.

Peenue 3a1a4 Ha pacyeT AaBIECHUS KUJIKOCTH.
OObsicHEeHUE IPUHITUIIA TEUCTBUS
TUAPABIMYECKOTO MPECca, MHEBMAaTHUYECKUX
MaIyH.

AHanu3 U 00bSICHEHHE MPAKTUYECKUX CUTYaIUH,
JEMOHCTPUPYIOIIHUX MPOSIBJICHUE 1aBIICHUS
KUIKOCTHU U 3aKoHa [lackais, Hanmpumep
MPOLIECCOB B OPraHU3Me MpHU MIYOOKOBOJHOM
HBIPSHUN
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4.3 | ATmMocdepHoe AtMocdepa 3emin DKcnepuMeHTaIbHOE 00OHAPYKEHHE
JaBJICHUE U aTMOC(EpHOE JaBJIeHHE. | aTMOC(HEPHOTO JTaBJICHUS.
[IpuuuHbI cylliecTBOBaHUS | AHAJIN3 B OOBSICHEHUE OIBITOB M MPAKTHYECKUX
BO3YLIHON 000JI0YKU CUTYallUi, CBSI3aHHBIX C JCHCTBUEM
3emun. OnbIT Toppuyenu. | atMOchEpHOTO J1aBJICHHUS.
N3mepenue atmocepHoro | OOBICHEHHE CYIIECTBOBAHMS aTMOC(ephI
JABJICHUS. 3aBUCUMOCTb Ha 3eMJIe U HEKOTOPBIX IJIAaHETaX WIU €€
aTMOC(EPHOTO JaBJICHUS OTCYTCTBUS Ha Jpyrux raHerax u Jlyne.
OT BBICOTHI HaJ YPOBHEM OObsicHEHUE U3MEHEHUS TUIOTHOCTH aTMOCc(hephl
Mopst. [IpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUTSL ©3MEPEHUS JTABJICHUS OT BBICOTBHI.
aTMOC(EPHOTO JaBJICHUS Pemenue 3aa4y Ha pacyeT aTMOCPEPHOTrO
JTABJICHUSI.
N3yuenue ycrpoiicTBa bapomeTpa-aHepoua
4.4 | lelictBue JlelicTBHE )KUIKOCTH M ra3a | DKCIEpUMEHTAIbHOE OOHAPYKEHUE JeHCTBUS

XKUJKOCTHU U Trasza
Ha TOTPYXEHHOE
B HUX TEJIO

Ha MOTPYKEHHOE B HUX
TeJ0. BeITankuBaromas
(apxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten.
BoznyxoruiaBanue

AKUJKOCTH U T'a3a Ha MOTPY>KEHHOE B HUX TEJNO.
OnpeneneHune BHITATKUBAOIIEH CUJIBI,
JICVCTBYIOIIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenne u 0OCYX IEHUE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOILIEH HA TEIO
B KHUJKOCTH, OT 00beMa MOTPYKEeHHON

B JKUJIKOCTh YaCTH TeJa U OT INIOTHOCTH
YKUJIKOCTH.

IIposepka nezasucumocmu 8bimaakusaowel
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CUbl, Oeticmeylowell Ha mejo 8 HCUOKOCHU,

om maccol mena.

Hccnenosanue 3aBUCUMOCTH BeCa Tela B BOAE

0T 00beMa MOTPYKEHHOM B JKUJIKOCTh YaCTH TeJa.
Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
Apxumena v yCIIOBHsI IUIABAHUS TEIL.
KoncTpynpoBanue apeomerpa

WJIM KOHCTPYMPOBAHUE JIOJKU U OIIPEICIICHUE €€
IPY30II0ABEMHOCTH

Hroro no pazaeny

21

PaGora 1 MOIIHOCTb. JHEpPrus

5.1

Pabora n MOIITIHOCTD

MexaHnuueckas padboTa.
MomiHocTh

DKCIEPUMEHTAIBHOE ONIPEACIICHHUE
MEXaHUYECKOM pabOThl CUIIbI TSKECTU

IIpY NaJICHUH TEJla U CUIIbI TPEHUS

IIpY paBHOMEPHOM MEPEMEILEHUH Tea

M0 TOPU30HTAIILHON MOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaEMOM MPU MOAbEME
I10 JIECTHULIE.

Pemenue 3a1a4y Ha pacyeT MEXaHUYECKOU pabOoThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBL:
peIdar, 010K, HaKJIOHHAS
IUIOCKOCTH. [IpaBuitio
paBHOBECHSI phIyara.
[IpumeHnenue npasuna
paBHOBECHSI phluara

K 0JI0Ky. «30510TOE

OrnpeneneHne BRIMTPHIILIA B CHIIE TPOCTHIX
MEXaHHU3MOB Ha MMPUMEPE pbluara, MOABUKHOIO

Y HETIOJIBMXKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycnoBUsl paBHOBECHUS pblUara.
OOGHapykeHHEe CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHHSIX,
HCIIOJIb3YEMbIX B OBITY M TEXHUKE, a TAK)KE
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npaBuiio» mexanuku. KI1]
POCTHIX MEXaHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

B JKUBBIX OpraHU3Max.

DKCIepUMEHTAIbHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT Mpy MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Omnpenenenune KIIJ[ HaKJIIOHHOM MIJIOCKOCTH.
Pemienue 3a1a4 Ha MPUMEHEHUE TTpaBUia
paBHOBecHs pbiuara u Ha pacuet KII]

5.3 | Mexannueckas 4 MexaHnueckast SJHEpPrusl. DKCNEepUMEHTAIBHOE ONPEAECICHHE H3MEHEHUS
DHEPIUs Kunetnueckas KMHETUYECKON U MOTCHIMAIBHOW YHEPTUU TEJa
U TIOTEHIHAIbHAS SHEPrUsl. | IIPHU €ro CKATBIBAHUU 110 HAKJIOHHOMU IIJIOCKOCTH.
[IpeBpamenne ogaoro Buaa | PopMynupoBaHHE HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKOI SHEPruu 3aKOHA COXPAaHEHUsI MEXaHUUYECKOW SHEPIUH.
B IpYroi. 3aKoH OO6cyx1eHne rpaHul] IPUMEHUMOCTH 3aKOHA
COXpaHEHUs YHEPrUuun COXPaHEHHS YJHEPrUU.
B MEXaHUKE Pemenue 3a1a4 ¢ MCHIOJIB30BaHUEM 3aKOHA
COXPaHEHHS YJHEPrUuu
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KUIACC

Ne HammenoBanue KomuuectBo | IIporpammuoe copepkanue | OCHOBHBIE BUJIBI IEATEIBHOCTH 00YJaIOMINXCS
n/m pa3zielioB U TeEM 4acoB
y4e0HOT 0 MpeaMeTa
TenuioBble siBIEHUA
1.1 | Crpoenue u cBoicTBa 7 OCHOBHBIE TOJIOXKEHUS HaOuntoienue u uHTEpHpeTalys ONbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHHS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MoJieKyn. OTBITHI,
MOATBEPKIAOLINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUH.

Mopenu TBEpAOTO, JKUAKOTO
¥ Ta3000pa3HOTO0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue

u amop(dHbIE Tena.
OO0OBsACHEHHE CBOWMCTB I'a30B,
KUJKOCTEH M TBEPIBIX TEJ
Ha OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CMaunMBaHue

Y KalUJUIAPHBIE SIBJICHHUSI.
TenmoBoe pacmpenue

U C)KaTue

CBUICTEIBCTBYIOIMINX 00 AaTOMHO-MOJIEKYISIPHOM
CTPOEHUU BEUIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Pemrenue 3a1ay o OEHMBAHHIO KOJIMYECTBA
aTOMOB MJIM MOJIEKYJI B €JUHULIE 00bEMA
BEIIECTBA.

AHanu3 TeKcTa IPEBHUX aTOMUCTOB (HaIpuMmep,
¢parmenTta nosmel Jlykpeuus «O npupoje
BellCi») ¢ U3JIOKEHHEM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIIOBOE YTEHHUE).

Ouenka yoenuTeIbHOCTH 3TUX 00OCHOBAHUM.
OO0bsicHeHHE OPOYHOBCKOTO JIBMXKEHUS, SIBJICHUS
muhy3un v pa3nuyuil MKy HUIMH Ha OCHOBE
MOJIOKEHNUN MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUHU CTPOCHHUSI BEIIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3InYMil B CTPOCHUU
ra3oB, )KMJIKOCTEW U TBEPIBIX TEN

C UCIOJIb30BAHUEM TOJIOKEHUI MOJIEKYJISIPHO-
KMHETHUYECKOW TE€OPUU CTPOCHUS BEILIECTBA.
[IpoBeneHME ONBITOB MO BBIPAIMBAHHUIO
KPUCTAJJIOB TOBAPEHHOW COJIM WJIM caxapa.
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[IpoBeneHrE 1 OOBSICHEHUE OIBITOB,
JECMOHCTPUPYIOIINUX KAMLIIPHBIC SBICHHUS

U SIBJICHHE CMAYMBaHUSL.

OOBsICHEHUE POJIM KAMMLUIIPHBIX SBJICHUN

JUTSL TIOCTYIUICHUS BOJBI B OPTaHU3M PACTCHHIM.
Habmronenue, mpoBeaeHNe U 0O0BsICHEHNE
OIBITOB IO HAOJIIOEHUIO TEIIOBOI'O
pacIIMpEHUs Ta30B, KUJIKOCTEH U TBEPJIBIX TEI.
OOBsicHeHHE coxXpaHeHHs] 00beMa TBEPABIX Te,
TEKYYECTH JKHIKOCTHU (B TOM YHCIIE, pa3HHUILIBI

B TEKYYECTH JIUIS Pa3HbIX KUIKOCTEH),
JIaBJICHHMS rasa.

[IpoBeneHne OnbITOB, IEMOHCTPHUP YIOIIHX
3aBHCHUMOCTD JIaBJICHUS BO3/IyXa OT €ro o0bema
Y HarpEBAaHMS WA OXJIKICHHS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO
YYCHUS.

AHaMM3 TPaKTHYECKUX CUTYaIIUH, CBA3aHHBIX
CO CBOMCTBAMM Ta30B, KUIKOCTEH U TBEPABIX TEI

1.2

TeruoBbIe poLeccsl

21

Temmneparypa. CBs3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEMJIOBOTO JBUKEHUS
yacTull. BHyTpeHHs
sHeprusi. CriocoObl
WU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIvIonepeaayda

U COoBeplIeHUE PabOTHI.

OO6ocHOBaHHWE MPABIIT U3MEPEHHS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS

Y TIIKaJI TEMIIEPaTyPHhI.

HaGmronenne u o0ObsCHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
DHEPTUU TeJa B PE3ybTaTe TEILIONEPEIaun

Y paOOThl BHEIIHUX CHIL

HaGmronenne u 00ObsICHEHHE OIBITOB,
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Buas! Tenonepenayn:
TEIIONPOBOIHOCTb,
KOHBEKIIMS, U3JTyUCHHE.
KonmuecTBO TEIIOTHI.

VYV nenbHas TEIIOEMKOCTD
BeniecTBa. TemiooOMeH

Y TEIUIOBOE PaBHOBECHUE.
YpaBHEHHE TEIIOBOIO
Oamanca. [InaBienue

Y OTBEpACBaHUE
KPUCTATUYECKUX BEIIECTB.
V nenpHas TeIioTa
IIJIaBJICHUS.
[Tapoo6pa3oBanue

U KOHJIeHcarus. Mcmapenue.
Kunenue. Y nenpHas
TEeIJI0Ta MapooOpa3OBaHMUs.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIIEHUS OT aTMOC(hEpHOTo
JTaBJICHUS.

Brnaxnocts Bo3ayxa.
DHeprus TOILIMBA.

VY ienpHas TeniaoTa
CrOpaHMms.

[TpunHIIUTIBEI pAOOTHI
TermioBbIx apurareneit KIIJT
TEIJIOBOI'O JBUTATEIIA.

00CyXJIeHHE MPAKTUYECKUX CUTYaIH,
JEMOHCTPUPYIOIINX PA3TUYHBIE BUIBI
TerIonepeaaun: TerIONPOBOAHOCTb,
KOHBEKIUIO, U3JIyYCHHE.

HccnenoBanue sBieHUs TEIIOOOMEHA

IpU CMEIIUBAHUU XOJIOAHOW U ropsiueit BOJIBI.
Habnronenue yctaHOBIEHUS TEIIIOBOTO
PABHOBECHS MEXKY TOPSAYEH U XOJIOTHON BOJOM.
Onpenenenue (M3MepeHNE) KOIUIECTBA
TEIJIOTHI, MOIYYEHHOT O BOJIOW MPH TEMIOOOMEHE
C HarpeThiM METAVIMYECKUM LUITUHAPOM.
Onpenenenue (M3MepeHue) yaeIbHON
TENJI0OEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEMJIOEMKOCTH

IpU TETIOOOMEHE.

AHaJIU3 CUTyalui NPaKTHYECKOTrO
VCIIOJIb30BAHMS TEIJIOBBIX CBOMCTB BEILIECTB
Y MaTepHaJioB, HAIPUMEP, B LENIIAX
SHEProcOepeKEeHUs: TETIION30IAIIUS,
sHeprocOeperaronue Kpbliiu,
TEPMOAKKYMYJISITOPBI U T. 1.

HabGnronenue siBneHuit ncnapeHust

Y KOHJICHCAIUU.

Hccnenosanue nporecca HCnapeHus
PAa3INYHBIX JKUIKOCTEH.

OObsicHEeHUE SBJICHUH UCTIAPSHUS
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TermoBble nBUTaTENN

Y 3alIMATA OKPYKAIOIIEH
CpeIbl.

3aKOH COXpaHEHUs

Y MpEeBpalIEHUs SHEPTUU
B TEIUJIOBBIX MPOIECcax

Y KOHJICHCAIlMU Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

HaGmnronenue u o0bsiCHEHUE TpoLEecca KUTIEHHUS,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEpaTyphl
KUIEHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHUE) OTHOCUTEIHHOM
BJIQXKHOCTHU BO3/1yXa.

Habmronenue nporiecca miaBlieHUs
KPUCTaJUIMYECKOTr0 BEILIECTBA, HAIIPUMED, JIbJA.
CpaBHEHME MTPOIECCOB TLIABJICHUSA
KPUCTAUTHICCKUX TSI U Pa3MsITUCHUS

IIpY HAarpeBaHWW aMOP(HBIX TEL.

Onpenenenne (M3MEpEHUE) YACIbHON TETUIOTHI
TUJTABJICHUS JIBJIA.

OObsicHEHUE SBIICHUH TUTABJICHUS

Y KpUCTAUIM3AlMK HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Pemenue 3amay, CBSA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TEeIIoNepeauu Npy MIIaBICHUU

W KPUCTAJUTM3AINH, UCTIAPEHUH U KOHJICHCAITNH.
AHaM3 CUTYyaIuii IPaKTHIECKOTO PUMECHEHUS
SIBIICHUH TIJIABJICHUS U KPUCTAUTA3AIIHH,
HaIMpuMep, MOTYICHUE CBEPXUUCTHIX
MaTepHaJioB, COJIeBasi TPEJIKa U Jp.

AHanu3 paboThl 1 00BSICHEHUE TTPUHITUTIA
JIEHCTBUSA TEIJIOBOI'O JBUTATEIS.
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Brrurcnenme Koau4ecTBa TeTIOTH,
BBIJICIISIIOIIECTOCS TIPH CTOPAHUU PA3TUIHBIX
Bu0B ToruuBa, U KI1J[ nBurarens.
OO0cyx1eHne PKOJOTUUECKUX MOCIEICTBUI
WCITIOJIb30BaHUS JBUTATENICH BHYTPECHHETO
CTOpaHUsl, TETUIOBBIX M TUAPOITICKTPOCTAHIIHHA

Htoro no pazaeny

28

3J1eKTpnqec1cne N MAardauTHbIC ABJICHUA

2.1

DJIEKTPUUYECKUE
3apsIbl.

3apsKEHHBIE TeNa

U UX B3aMOJICICTBUA

7

DJIeKTpHU3aIus Te.

JIBa poJia SJIEKTPUUECKUX
3apsiaoB. BauMogencTere
3apsSKEHHBIX TETT.

3akoH Kynona (3aBUCUMOCTb

CHUJIbI B3aUMOJICVCTBUSA
3apsIKECHHBIX TEJI

OT BEJIMYMHBI 3aPsiJI0B

Y PACCTOSHUS MEXKITY
TeIaMu).
DIIEKTPUUECKOE TOJIE.
HanpsixkeHHOCTB
3JIEKTPUYECKOTO TTOJIA.
[IpuHuun cynepno3unuu
BJIEKTPUYECKUX TIOJIEU

(Ha KAYECTBEHHOM YPOBHE).

Hocurenu anexrpuuecknx
3aps0B. DIEMEHTAPHBIN
BJIEKTPUYECKUUN 3apsI.

HabGmronenue u nmpoBeieHUE ONBITOB

10 AJICKTPU3ALIMU TEJI TP COMPUKOCHOBEHUH

Y MHIYKLIHEH.

Hab6mronenne u 00bICHEHHE B3aUMOAECHCTBUS
OJJHOMMEHHO U Pa3HOMMEHHO 3apsSKEHHBIX TEJ.
OO0BsicHEHHE TTPUHIIUIIA ICHCTBUS JICKTPOCKOIIA.
OObsicHEHUE SIBJIICHUM 2JICKTPU3AIIUU

IIPU COMPUKOCHOBEHUHM TEJI U UHAYKIIUEH

C MCIIOJIb30BAaHUEM 3HAHUM O HOCUTEIIX
AJIEKTPUUYECKUX 3aps0B B BEIIECTBE.
PacriosHaBanue u 00ObSICHEHHE SIBICHUI
AJIEKTPU3AIMU B TOBCEHEBHOM KU3HHU.
Hab6mronenne u 00bICHEHHUE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
3JICKTPUYECKOTO 3apsia.

HabGmronenue onbITOB 110 MOACIMPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO MOJIS.
HccnenoBanne 1ercTBUSA SJIEKTPUYECKOTO OIS
Ha MPOBOJHUKU U JUDJICKTPUKH
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Ctpoenue aroma.
[IpoBoaHUKH
U IUAJIEKTPUKHU. 3aKOH

COXpaHCHHU:A SJICKTPHUICCKOTO

3apsia

2.2

[TocTostHHBIN
AIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.

VY cioBUS CyIIECTBOBAHUSA
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM TTOCTOSTHHOTO
TOKa. [lencTBust
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUUECKHUIN TOK

B JKMJIKOCTSIX M Tra3ax.
DIIEKTPUUECKAS LETIb.
Cuna Toka. DJIEeKTPUIECKOE
HanpsiKeHHeE.
Conporusnenne
IIPOBOJHUKA. Y IEJIBHOE
COMPOTHUBJICHUE BEIIECTBA.
3akoH Oma mJis yyactka
nenu. IlocienoBareapHOE

U ImapaajacjbHOC COCAMHCHHNC

TIPOBOHHUKOB.
PaGora u MOIHOCTh
AIIEKTPUYECKOTO TOKA.

HabGnronenue pa3nuyHbIX BUAOB ICHUCTBUS
ANEKTPUUECKOT0 TOKA U OOHAPYKEHUE ITHX
BHJIOB JICMCTBUS B IIOBCEITHEBHOW KU3HMU.
Habnronenue BO3HUKHOBEHUS Ta30BOTO pa3psia
Y BJIEKTPUYECKOTO TOKA B KUJIKOCTH.

COopka 1 UCIbITaHUE AIEKTPUUECKON 1IeNHU
IIOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIIEPMETPOM.
N3mepenne 31eKTpuYecKoro HanpsiKeHUs
BOJIETMETPOM.

[IpoBenenue u 0OBSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTD
AIEKTPUYECKOTO COITPOTUBIIEHUS IPOBOJHUKA
OT €r0 JUIMHBI, IUIOIIA/IN MOIIEPEYHOIO CEUCHUS
Y MaTepuana.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA,
IIPOTEKAIOILIETO YEPE3 PESUCTOP,

OT CONPOTUBJICHHS PE3UCTOPA U HAIIPSKECHUS
Ha PE3UCTOPE.

[TIpoBepka npaBuiia CIOKECHUS HATPSKCHU I
IIPU MOCIIE0BATEBHOM COEAUHEHUU JIBYX
PE3UCTOPOB.
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3akoH Jxoyns—JIeHna.
DneKTpuYecKre 1enu

¥ IoTpeduTenu
AIEKTPUUECKON SHEPTUU
B ObITy. KOpoTKoe
3aMbIKaHUE

[TpoBepka mpaBuia Jjisi CUITbI TOKA

[P NapaJUIeIbHOM COECIMHEHUU PE3UCTOPOB.
AHaM3 cuTyarui rmociaea0BaTeILHOTO U
rapajuiesIbHOr0 COCTMHEHUS MTPOBOJHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3amay ¢ ucnoiib3oBanreM 3akoHa Oma
1 (popmyI pacuera IEKTPUIECKOTO
COMPOTHUBIICHUS IIPU MTOCJIEI0BATEITLHOM

Y HapaJuyIeJIbHOM COEIMHEHUN TTPOBOJHUKOB.
Omnpenenerue padoTHI AJICKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PESUCTOP.

OrnpeneneHne MOIMIHOCTH 3JIEKTPUUYECKOrO TOKA,
BBIJICISIEMOM HA PE3UCTOPE.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA YEPE3
JAMIIOYKY OT HAIpsIKEHUs Ha HEeH.
Onpenenenune KII/[ HarpeBarers.
HccnenoBanue npeoOpa3oBaHus SHEPTrUU

IIPU IOABEME TPY3a AIEKTPOBUTATEIIEM.
OObsicHEHUE YCTPOWCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX JIEKTPOHATPEBATEIbHBIX MPHUOOPOB.
OObsicHEHUE TPUYUH KOPOTKOTO 3aMBbIKAHUS

Y TIPUHITUIIA TCHCTBUS TUIABKUX
MPEIOXPAHUTEIICH.

Peuienue 3a1a4 ¢ UCMOIB30BAHUEM 3aKOHA
Jxoynsa—Jlenua

2.3

MarHuTHbIC SIBJICHUS

ITocTostHHBIE MAarHUTHI.
B3aumonericTBue

HccaenoBanre MarHiTHOTO B3aUMOIEHCTBUS
MOCTOSHHBIX MAarHUTOB.
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ITOCTOSIHHBIX MarHuTOB.
MarsauTHoe 1oJie.
MarauTtHoe noie 3eMiIn

1 €ro 3HaueHHe I )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarsauTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlelicTBHE
MarHUTHOT'O ITOJIS

Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENH
MMOCTOSIHHOTO TOKA.
Hcmonb3oBanue
AJIEKTPOJIBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenne MarHuTHOTO 1OJIsl HIOCTOSTHHBIX
MarHuTOB MPU UX OOBETUHEHUH U pa3/ICICHUU.
HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS
IIOCTOSIHHBIX MArHUTOB.

N3y4yeHne MarHuTHOTO IOJIS TOCTOSIHHBIX
MarHuTOB MPU UX OOBETUHEHUH U Pa3/ICICHUH.
[IpoBeneHne ONBITOB IO BU3YAJIU3ALUHN 1O
IIOCTOSIHHBIX MAarHUTOB.

N3yuyeHue sBIeHNs] HAMarHNYUBaHUS
BEILIECTBA.

HccnenoBanne nercTBUA SJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, JEMOHCTPUPYIOIIUX
3aBUCHMOCTb CUJIBI B3aUMOJICHCTBUS KaTyILIKU
C TOKOM M MAarHuTa OT CHJIbl U HaIllpaBJIEHUs TOKa
B KaTYIIKE.

AHaJINA3 CUTyalui NPakTHYECKOrO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOWCTBAX, IPOMBILIJIEHHOCTH, MEIULIMHE).
N3y4yeHne nercTBUs MArHUTHOTO OIS

Ha [TPOBOJIHUK C TOKOM.

N3ydyenue nencTBrs 3J€KTPOABUTATEIIS.
N3mepenue KII] snexrpoaBurareabHON
YCTaHOBKH.

Pacrnio3naBanue 1 ananu3s pasauyHbIX
MIPUMEHECHUH 3JIEKTPOIBUTATEIICH

(TpaHcnopT, OBITOBBIE YCTPOWCTBA U JP.)
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2.4 | DnekTpoMarHuTHas 4 Onbitel @apanes. SABneHue OIBITEI IO UCCIIEAOBAHUIO SIBJICHUS
WHTYKITUS AIEKTPOMArHUTHOMN AJIEKTPOMArHUTHON MHYKIIUK: UCCIIEOBAHUE
uHaykiuu. [IpaBuio JleHnna. | u3aMeHeHU 3HaYCHUS M HAITpaBJICHUS
DIIEeKTpOoreHepaTop. WHYKIITUOHHOTO TOKa
CnocoObl oJTy4eHHUs
AJICKTPUUECKON IHEPTUH.
DIIEKTPOCTAHIUN
Ha BO300HOBJISIEMBIX
MCTOYHHUKAX SHEPTUU
Htoro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIIACC

Ne HanmenoBanne KomnuectBo | Ilporpammuoe copepxanue | OCHOBHBIE BUJIBI AESITEILHOCTH O0Yy4arOMINXCA
n/m pa3ziesioB U TEM 4acoB
y4eOHOTr 0 MpeaMeTa
MexaHnnyeckue siBJICHUS
1.1 | Mexanudeckoe 10 MexaHuueckoe ABHKEHUE. | AHaIM3 U 00CYXICHHE Pa3IMUHbBIX IPUMEPOB

JIIBUYKEHUE U CIIOCOOBI
€ro ONMUCaHU

MarepunanpHas TOUKa.
Cucrema otcuera.
OTHOCUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUSI.
PaBHOMepHOE
MPSIMOJIMHEWHOE JIBUKCHUE.
HepaBromepHoe
MIPSIMOJIMHEWHOE JIBHKCHUE.
Cpennsis 1 MTHOBEHHAas
CKOpOCTH TeNa Ipu
HEPAaBHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOYyCKOpEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
CBoOoiHOE Ta/IeHHE.
Omnpbitel ["anunes.
PaBHOMEpHOE NBUXKEHUE

110 OKPY>KHOCTH.

[Iepuon u wacrora
oOparenus. JIuneitHas

Y YIJI0Basi CKOPOCTH.

MEXaHUYECKOTO JBUKEHHSI.

OO0cyxaeHue rpaHull IPUMEHUMOCTH MOJIETTH
«MaTepHaIbHAs TOUKa».

Onucanue MEXaHUYECKOTO JBUKECHUS
pa3IMYHBIMU criocobamu (ypaBHEHUE, TabIuUIIa,
rpaduk).

AHaJIU3 KU3HEHHBIX CUTYallUi, B KOTOPBIX
MPOSIBISIETCS. OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBUKCHUS.

HabGnronenue MexaHUuuecKoro ABMKEHHUS Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE ITyTEN U TPACKTOPUI IBH>KEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTEILHO Pa3HbIX
TEJ OTCUETA.

Ananu3 tekcra ["anunes 06 OTHOCUTEIBHOCTH
JIBUKCHUST; BBITIOJTHEHUE 3aaHUM 110 TEKCTY
(CMBICIIOBOE UTCHHE).

OrnpeneneHue cpeHeld CKOPOCTH CKOIbKEHUS
OpycKa WM JBUKEHUS MIapHUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHayu3 u 00CyXJeHre Croco0oB
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denepaspHas pabouas mporpamma | usnka. 7-9 kiaaccel (6a30BbIil YPOBEHb)

LenTpocTpemurensHoe
YCKOpPEHHE

MPUOIMKEHHOTO OMPEICICHUSI MTHOBEHHOU
CKOPOCTH.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBIDKCHUS (IIapUKa B )KUJIKOCTH, MOJCIIH
AIEKTPUYECKOTO aBTOMOOWIIS | T. TI.).
Onpenenenue nMyTy, MPONUICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTU MMyTH PABHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.

OOcyx1IeHHne BO3MOXKHBIX ITPUHIIUIIOB
JNEeUCTBUS TIPUOOPOB, U3MEPSIONINX CKOPOCTh
(CIUIOMETPOB).

Brrunciienre nyTty U CKOpOCTU MpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBU>KCHUHU
Tena.

OnpeneneHue NponuICHHOTO MYyTH U YCKOPEHUS
JBIKEHUS Teja Mo rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOT'O MPSMOJIUHEHHOTO
JIBUKEHUS TeJla OT BPEMEHHU.

IIposepra eunomeswi: eciu

nPU PABHOYCKOPEHHOM OBUNCEHUU

be3 HauanbHOU CKOPOCIU NYMU OMHOCAMCS
KaK ps10 HeUemHblX Yuces, mo
COOMBEMCmMBYIOUUe NPOMENCYMKU 8PEMEHU
00UHAKOBWL.

Onpenenenne yCKOpeHusl Tena

IpU PAaBHOYCKOPEHHOM JABUKEHHUU
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10 HAKJIOHHOM TJIOCKOCTH.

W3mepenue neproga 1 4aCTOThI 00palieHus
TEJa M0 OKPYXHOCTH.

OnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBUKEHUS TEJa IO OKPYKHOCTH.

Pemenue 3aiay Ha ornpezeneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO ABMKECHUS PA3IMYHBIX BUIOB.
Pacnio3naBanue v npuOAMKEHHOE OITUCAHUE
Pa3IMYHBIX BUJOB MEXaHUUECKOTO JBUKECHUS
B [IPUPO/JIC U TEXHUKE (HA TpUMEpax CBOOOTHO
NaJaloIINX TeJl, IBUKECHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumonericTsue Tem

20

[lepBbiii 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperunit 3akoH HeroToHa.
[IpyuHIMT Cynieprio3unun
CHJL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIbKEHUS, CUJia
TPEHUS MOKOSI, IPYTrUe BUIBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.

Y ckopenne cBOOOTHOTO
najeHus. JIBuxeHue riaHet

Hab6mronenue u o0CyxieHue OnbITOB

C IBM)KCHUEM TeJIa MPU YMEHBIICHUN BITUSHUS
JIPYTUX TEN, MPEISATCTBYIONINX JTBWKCHHIO.
Ananu3 tekcra [anunes ¢ onucanueM
MBICIIEHHOTO DKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHUE 33JJaHUI 110 TEKCTY (CMBICIIOBOE
YTCHHUE).

OO6cyxaeHne BO3MOKHOCTH BBITIOJTHEHHS
3aKOHA MHEPIIUY B PA3IMIHBIX CUCTEMaX
oTcyera.

HabGnronenue u o0cykaeHrne MeXaHUIeCKUX
SIBIICHUU, TIPOUCXOIANINX B CUCTEME OTCUETA
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connia. [lepBas
KOCMHYECKasi CKOPOCTb.

HeBecoMocTh 1 eperpys3Ku.

PaBHOBeCHE MaTeprabHOM
TOYKHU. AOGCOIOTHO TBEPI0E
Teno. PaBHoBecue TBepaOro
TeJa ¢ 3aKPETJIEHHONW OChIO
BpanieHusa. MOMEHT CHUJIBI.
Llentp Ts3KECTH

Y YCKOPEHHOM JBUKEHHH OTHOCHUTEIIBHO
KabuHeTa PU3MKY.

JIeiCTBHS C BEKTOPAaMHU CHUJI: BBIIIOJHEHUE
3aIaHUH TI0 CIIOXKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGnronenue u/unu npoBeieHUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHHUS
TeJa OT NPUII0KEHHON K HEMY CHJIbI K1 MacChl
Tena.

AHanu3 1 00bSICHEHHE SIBJICHUIM

C UCIOJIB30BAHUEM BTOPOTO 3aKoHa HbroTOHA.
Pewienue 3aay ¢ MCNOJIB30BaHUEM BTOPOTO
3akoHa HplOTOHA M MpaBuiia CI0KEHUS CHIL.
OrnpeneneHue KeCTKOCTH MPYKUHBI.

AHanu3 cuTyaluii, B KOTOPhIX HaOII0Aat0TCs
ynpyrue aedopMaiuu, 1 uX o0bICHEHUE

C UCIOJIb30BaHUEM 3aKoHa [ yka.

Pemienue 3a4a4 C UCIIOJIb30BAHHUCM 3aKOHA FYKa

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JaBJICHUS.
OO6cyxieHne pe3yabTaTOB UCCIIEOBaHMSL.
Onpenenenue korhduirieHTa TpeHus
CKOJIbKCHHUSI.

N3mepenue cuibl TpEeHUs MOKOSI.

Pemenue 3a1a4 ¢ ucnosnb3oBaHueM HOPMYIIbI
JUTSL CUJTbI TPEHUS CKOJIBKEHUSI.

AHanu3 IBUKEHUS TeJ TOJIbKO MOJ JeHCTBUEM
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CHUJIBI TSDKECTH — CBOOOIHOTO TIaICHHS.
OOBsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOT'O MAJICHUS OT MACCHI TeJa.

O1ieHKa BEJIMYMHBI CUJIbI TATOTCHUS,
JIEUCTBYIOIIEH MEXY IBYMS TEJIAMHU

(11 pa3HBIX MACC).

AHanu3 IBMKCHUS HEOCCHBIX T

O/ A€MCTBHUEM CHJIBI TATOTECHUS

(C UCTIOJIBL30BAHUEM JIOMIOJHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIHH).

Pemenue 3aa4 ¢ HCIOIL30BaHUEM 3aKOHA
BCEMHPHOTO TATOTCHUS U (POPMYIIBI

JUISL pacueTa CUJIbI TSXKECTH.

AHaJIU3 OPUTMHAIIBHOTO TEKCTA,
ONHMCHIBAIOIIIETO MPOSBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BHIMOJHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE UTCHUE).

Hab6nronenue u o0CyKaeHre OMbITOB

110 U3MEHEHHIO Beca Teja MPU YCKOPEHHOM
JIBUKEHUM.

AHaJIU3 yCJIOBUM BOBHMKHOBEHUSI HEBECOMOCTH
U TIepErpy3KHu.

Pemenue 3amau Ha onpeiesieHUe Beca Tefa

B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cui, IEMCTBYIONIUX Ha TEJIO,
MOKOSIIIIEECs Ha OTopeE.

OnpeneneHue 1eHTpa TSKECTH PA3TUUYHBIX TEJ
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1.3.

3aKOHBI COXPAaHCHUA

10

Nmnynece Tena. M3menenune
nMmnynbca. IMmynsc CHbl.
3aKOH COXpaHEHUs
nMmIyJsibca. PeaktuBHoe
JIBHKCHUE.

Mexanuueckasi padbora

U MolHOCTh. PaboTa cun
TSYKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPTUU

U pabotsl. [loTeHunanbHast
JHEPrus Tena, HOJHITOTO
HaJl IOBEPXHOCTBIO 3EMIIH.
IToreHumanbHas sHEPrus
CKATOMU NIPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXPAaHECHUS
MEXaHUYECKOU dHEPruun

Hab6mronenue u o06CyxieHue OIbITOB,
JEMOHCTPUPYIOIINX Mepeaady UMITyJIbca

IpYU B3aUMOJEICTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCA TIPH @0COJTIOTHO YIIPYTOM

Y HEYIPYTOM B3aUMOJCHCTBUU TEI.

AHaJIA3 CUTYyallui B OKPYXKAIOIIEH )KU3HU

C UCIOJIb30BAHMEM 3aKOHA COXPAHEHHUS
UMITYJIbCA.

Pacnio3HaBanue siBIE€HUSI PEAKTUBHOTO
JBUYKEHUS B IPUPOJIE U TEXHUKE.
IIpumeHeHne 3aK0HAa COXPaHEHUs UMITYJIbCa
JUISL pacdyeTa pe3yiabTaTOB B3aMMOJICHCTBHS TEI
(Ha mpuMepax HEeyIpyroro B3auMOJEHCTBHS,
YIIPYTroro HEHTPaIbHOIO B3aUMOAEHCTBUSA JBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HEIMOJABMKHO).

Pemenue 3a1a4 ¢ MCNOJIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenue padbOThI CUITBI YIPYTOCTH

IPU OABEME TPy3a C UCIIOJIb30BAaHUEM
HEMOJBMXKHOTO U MOABMXHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne NoTeHIUAIbHONW DHEPTUN YIIPYTO
nehOpMHUPOBAHHOM TPYKHHBI.

N3mepenne KNHETUYECKOW YHEPIUU TeJla

10 JUIMHE TOPMO3HOI'O MYTH.
OKCIEepUMEHTAIBHOE CPABHEHUE U3MEHEHUS
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MOTCHIMAJILHOU U KUHETUYECKOW SHEPIU Tema
IIPY IBUKEHHUU 10 HAKJIOHHOM IIJIOCKOCTH.
DKCHepUMEHTaIbHAs ITPOBEPKA 3aKOHA
COXPAHEHHUSI MEXAaHUYECKON IHEPrUun

IIpU CBOOOTHOM I1aJICHUH.

[IpumeHeHue 3aKkOHA COXpaHEHUS
MEXaHUYECKON SHEPruu I pacyeTa

MOTEHIIMAILHOW U KWHETUYECKOW SHEPTHUM TeNa.

Pemenue 3aJa4 ¢ MCIIOJIb30BaHHMCM 3aKOHaA
COXpaHCHUA MEXaHUYECKOU 9HCPIrun

Hroro no pazuneny

40

MexaHuuyecKHe K0J1e0aHUs M BOJHbI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarensHoe aBMXEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaAHUM: TICPHO/T,
4acToTa, aMIUIUTY/Ia.
Marematnieckui u
MPYKUHHBIN MasTHUKH.
[IpeBpamieHue 3HEprun
MpH KoJiebaTeIbHOM
JIBKEHUU.

3aTyxaronye KojaeoaHusl.
BoiHyk1eHHbBIE KOeOaHus.
Pe3onanc

Hab6mronenue konebanuii moa AeMCTBUEM CHIT
TSYKECTU U YIIPYTrOCTH U OOHApYyKEHUE
MoA00HBIX KOJIEOAHHM B OKPYKAIOIIEM MUPE.
AHanu3 KonebaHuii rpy3a Ha HUTH

U Ha MpY>KUHE.

OnpeneneHue 4acTOThl KOJIeOaHU
MaTeMaTUYECKOro U MPYKUHHOTO MasiTHUKOB.
HaOmronenne u 00bsiCHEHNE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCMMOCTH TIeproaa
KoJieOaHUM MOBEIIEHHOTO K HUTHU Tpy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH ITeproa KoJeOaHu

Ipy3a, IOABCIICHHOI'O K JICHTC, OT MACCEI I'py3a.

Hab6nronenue u o0CykaeHre OMBITOB,
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ACMOHCTPUPYIOIIHUX 3aBUCUMOCTD IICPpUOIa
KoJicOaHMi IMPY>XUHHOT'O MajATHHUKA OT MaCChl
I'py3a U ) KECCTKOCTHU IIPYKHUHBI.

HpI/IMeHGHI/Ie MaTCMaTH4YCCKOIro

Y IIPYKUHHOTO MAsATHUKOB B Ka4€CTBE MOJEIIEU

JUTSI OTTMCAHUSI KOJICOAHUH B OKPYKAIOIIEM
MUpE.

Petenue 3ayay, CBSA3aHHBIX C BBIYMCICHUEM
WM OIIEHKOW YacCTOTHI (Tepro/ia)
KOJIeOaHUH.

H3zmepenue yckopenus c60000H020 NAOeHUs:

2.2

Mexanungeckue
BOJIHBL. 3BYK

MexaHn4yecKue BOJHBI.
CBoiicTBa MEXaHHYECKUX
BOJH. [IpogonbHbie

Y TIOTNIEPEYHBIC BOJIHBI.
JlJIiHA BOJIHBI M CKOPOCTH €€
pacrnpoCTpaHEHUs.
Mexanunyeckue BOJIHbI

B TBEPJIOM TeJIE,
CEHCMUYECKHE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa

1 BbIcOTa ToHA. OTpaxkeHue
3ByKa. MH}ppa3Byk

U YIbTPa3BYK

OObnapykeHue 1 aHaJTU3 BOJTHOBBIX SBJICHUHN
B OKPYKaIOIlEM MHUPE.

Hab6mronenue pacnpocTpaHeHus PO10dbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIEIN)

U OOHapy>KeHHE aHAIIOTMYHBIX BUAOB BOJIH

B IIPUPOJIE (3BYK, BOJHBI HA BOJE).
Brruncnenmne IuMHBI BOJIHBI U CKOPOCTH
pacmpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCrepUMEHTAIbHOE ONPEeIICHNE TPaHUI
YacCTOTHI CIBIIIUMBIX 3BYKOBBIX

KoJIe0aHuUH.

HaOGmtoienue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIIE, C UCIIOJIb30BAHUEM
MY3bIKAJIbHBIX HHCTPYMEHTOB).

HaOmronenue n 00bsICHEHUE SIBIICHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHaJIN3 OPUTUHAIILHOTO TEKCTA, IMTOCBAILIEHHOTO
UCITIOJIb30BaHUIO 3BYKa (MJIM yJIbTPa3BYyKa)

B TEXHHUKE (3XOJOKALMSA, YIBTPA3BYK

B MEJIMIIMHE U Jp.); BBIIOJHECHHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE UTCHUE)

Htoro no pazaeny

15

3JIeKTpOMaFHI/ITH06 IMOJIE€ X JICKTPOMATIrHUTHBIC BOJIHBI

3.1 | DyiekTpomMarauTHOE 6 DIEeKTPOMArHUTHOE TOJIE. ITocTpoeHue paccyx1eHni, 000CHOBBIBAIOIINX
oJie DNEeKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBS3b JJIEKTPUYECKOIO U MATHUTHOTO
U DJIEKTPOMAarHUTHbBIE CaolicTBa HOJIEH.
BOJIHBI AJIEKTPOMAarHUTHBIX BOJIH. OKCIEepUMEHTAIBHOE U3YYEHHUE CBOKWCTB
[IIxaya 37€KTPOMATHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcrionb3oBaHne C MOMOILIbIO MOOMIIBHOTO TEJIE(POHA).
AJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKMX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOI0 OpPraHmu3ma.
DJEeKTpOMarHuTHas Npupoja | AHaJIN3 TEKCTOB, ONMUCHIBAIOIIMX MPOSBICHUS
cBeta. CKOpOCTh CBETA. JIEKTPOMArHUTHOTO U3JIy4E€HUS B IPUPOE:
BonHoBbI€ cBOMCTBA CBETa | KUBBIE OpPraHU3MBbI, U3TyYEHUSI HEOECHBIX TEJ
(CMBICIIOBOE UTCHHE).
Pacnio3HaBaHue U aHAIU3 pa3IMYHbIX
IPUMEHEHUHN AIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yuenne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnonb3oBanueM popmyn
JUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUITMHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazaeny 6
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CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlydeBast MOJIENIb CBETA.
Hcrounuku cgera.
[IpssmonmHenHoe
pacnpocTpaHEHHUE CBETA.
3atmenus ConHua v JIyHBIL.
Otpaxxenue ceera. [1nockoe
3epKaJIo. 3aKOH OTPaXKEHUs
CBETAa.

[Ipenomienue cBerta. 3aKoH
npenomMiieHus ceera. [lomnoe
BHYTPEHHEE OTPAKECHUE
cBera. Mcnonp3oBanne
MOJIHOTO BHYTPEHHETO
OTPaXEHUS B ONTHYECKUX
CBETOBOJIaxX

HabGmronenue onpIToB, 1EMOHCTPUPYIOITHUX
SIBJICHUE TIPSIMOJIMHEUHOTO
pacrpocTpaHeHHUs CBETa

(BO3HUKHOBEHHUE TEHU U TIOJYTCHH),

U WX UHTEPIpETaIus ¢ UCIIOJIb30BaHUEM
MOHATHUS CBETOBOIO JTyyYa.

OO0BsicHeHUE U MOJECIUPOBAHUE COJIHEUHOTO
Y JIyHHOT'O 3aTMEHUM.

HccnenoBanue 3aBHCUMOCTH

yrjla OTPaKEHHUs CBETOBOTO Jiyda OT yrja
ITajcHUS.

N3ydeHue cBOMCTB N300paKEHUSI B IIIOCKOM
3epKaje.

HaOmronenune u 00bsICHEHHE ONBITOB

0 TIOJIYYEHUIO0 U300paKEHHUI B BOTHYTOM
U BBIMIYKJIOM 3€pKajax.

Habmonenne n oObsICHEHHE ONBITOB

M0 MPEJIOMJICHUIO CBETA Ha TPAHUIIC
Pa3IMYHBIX CPE/, B TOM YUCJIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanne 3aBUCUMOCTH YTIJia

IMPCIOMIJICHUA OT YIJia IMaaACHUA CBCTOBOI'O Jiyda

Ha TPAHULIE «BO3TYX—CTEKIIO».
Pacrnio3naBanue sBJIEHUN OTpaKEHUS

Y MPEJIOMJIEHUS CBETA B MOBCEIHEBHOU
YKU3HU.
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AHanu3 1 00bsCHEHUE SBICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
OTpaXEHUS U NMPEIOMIICHUS CBETA

4.2 | JIuH3BI U ONITUYECKHUE 6 Jlunza. Xox mydeld B muH3e. | [lomyueHue n3o00pakeHuid ¢ MOMOIIbIO
npuOoOpbI Onrtuueckas cucrema coOuparonieil U paccenBarolen JTUH3.
doTtoanmnapara, Mukpockona | Onpeaenenne HOKyCHOTO PacCTOSHUS
1 Teneckona. ['ma3 kak U ONITUYECKON CHIIBI COOUpAIOIIICH
ONTUYECKas CUCTEMA. JINH3BL.
bimszopykocTts AHaJIA3 yCTPOMCTBA U IPUHLMUIIA TEUCTBUSA
U JJaJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX MPUOOPOB:
dboToanmnapara, MUKPOCKOIIA, TEJIECKOMA.
N3ydyeHne mozenu ria3za Kak ONTHYECKON
CUCTEMBI.
AHaJIn3 SIBIICHUN OJIM30PYKOCTH
Y JaJIbHO30PKOCTH, IPUHLINIA IEHUCTBUS
OYKOB
4.3 | Paznoxenue 6eyoro 3 Pasnosxxenue Oenoro cBeta Hab6mronenue paszinoxxeHus: 6e10ro cBera
CBETA B CIIEKTP B ciekTp. OnbITel HpIOTOHA. | B CIEKTP.
CiioeHue CreKTpaibHbIX HaOmronenue u 00bsICHEHHUE ONBITOB
1BeToB. /ucnepcus ceera 0 TIOJIYY€HHUIO O€JIOTO CBETa MPU CIOKEHUU
CBETa Pa3HBIX 1IBETOB.
[IpoBenenme u 0OBSICHEHUE OTBITOB
110 BOCHIPUSATHIO IIBETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 [IBETOBbIC (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15
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KBaHnTOBBIC IBJICHUSA

5.1 | Ucniyckanue u OmnsiThl Pezepdopna Oo6cyxaenue nenu onbiToB Pesepdopna
MOTJIOLEHUE CBETA U TUJIaHEeTapHas MOJEIb 10 MCCIICOBAaHUIO aTOMOB, BBIJIBUYKECHHE
aTOMOM aroMa. Mogeins aroma bopa. | runore3 0 BO3MOXHBIX PE3yJIbTaTaX OINBITOB

Hcnyckanue v oryonieHe | B 3aBUCMMOCTH OT IIPEATIONIAraeMoOro CTpOCHHUS

cBeTa aTOMOM. KBaHTBHI. aTOMOB, (POPMYIMPOBAHUE BHIBOJIOB

JIunenyaTbie CIIEKTPHI U3 PE3YJIbTATOB ONBITOB.
OO6cyxaeHue NTpoTUBOPEUHiA ITAaHETAPHON
MOJIEJIM aTOMA U OCHOBAHUU AJI TUIIOTE3bI
Bbopa o cranmonapHbIX opOUTax 3JIEKTPOHOB.
HabnroneHue CrulomHbIX U JIMHEHYaThIX
CHEKTPOB M3JIy4EHUs Pa3IUIHBIX BELIECTB.
OObsiCHEHUE TMHENYATHIX CIIEKTPOB U3JIY4YECHHS

5.2 | CrpoeHne aToOMHOT O PagnoaktuBHOCTE. Anb(a-, | OOCyXIeHHE BOZMOXKHBIX TUIIOTE3 O MOAEIAX

sapa

0eTa- u TaMMa-u3IydeHUsI.
CtpoeHne aTOMHOT O A11pa.
Hyxsionnas mozens
aTOMHOTO sipa. M3oTonsl.
PagnoaktuBHbIE
npespamenus. [lepron
MoJypacnajga aTOMHBIX Siep

CTPOCHHS sIIIpa.
OmnpeneneHue cocTaBa siep Mo 3aJaHHBIM
MacCCOBBIM M 3apsIOBBIM YUCIIaM

¥ TIO TIOJIOXKEHUIO B TIEPUOUIECKON cHCcTEMe
AJIEMEHTOB.

AHanu3 u3MEHEHUS COCTaBa SApa U €ro
TIOJIOXKEHHS B TICPUOINICCKON CHCTEME

IIPU 0-PaHOAKTHBHOCTH.

HccrienoBanre TPEKOB 0-9aCTHIT ITO TOTOBBIM
dbotorpadusim.

OOHapyXeHUE B U3MEPECHUE PAJUAIUOHHOTO
(oHa C MOMOIIIBIO JO3UMETPA, OlIEHKA €T
WHTCHCHUBHOCTH.
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Ananu3 OHOJIOTHYECKUX N3MEHEHHH,
MPOUCXOJAIIUX MO ICHCTBUEM
PaIUOAKTUBHBIX U3JTYYECHHUI.
Hcnons3oBanue paguoakTUBHBIX U31y4ECHUN
B MEJHIIMHE

5.3 | AnepHble peakiuu 7 Anepnsie peakiuu. 3akoHbl | Pelienue 3a1ad ¢ UCIOIb30BaHUEM 3aKOHOB
COXPAHEHUS 3aps0BOTO COXPAHEHHUsI MACCOBBIX U 3apsSA0BBIX YUCET
Y MacCOBOI'O YHUCEIL. Ha OIPEIEIICHUE PE3YIIbTATOB SIEPHBIX
DHeprus CBs3U aTOMHBIX peaKIui; aHAJIN3 BO3MOKHOCTH
saaep. CBs3b MaccChl WJIM HEBO3MOKHOCTH SIIEPHOM pPEAKIINU.
u sHeprun. Peakiuu cuaTe3a | OLieHKa SHEPTUH CBSI3U AJI€P C UCIOIb30BaHUEM
u jencHus siep. Mctounuku | GopMynbl DHHIITEHHA.
sHepruu CoJHIIA U 3BE3I. OO0cyx1eHue NepcrneKTUB UCTIOIb30BaHUS
S nepHast sHEpreTrKa. YIIPABIIIEMOIO TEPMOSIEPHOIO CUHTE3A.
JlerncTBUs pagiOaKTUBHBIX OO06cyxIeHne IPEUMYIIECTB U SKOJIOTHIECKUX
U3JIy4CHUHN HA KUBbBIC npo0sieM, CBSI3aHHBIX C IEPHON SHEPreTHKOM
OpPraHU3MBbI

Hroro no pazneny 17

IHoBTOpHUTEILHO-00001IAKOINIA MOTYJIb

IToBTOpEHUME 9 Cucremaruzanus Brinonnenne yueOHbIX 3aaHUH, TPEOyIOIINX

u 00001IeHne
COJIEpPIKaHMsI Kypca
bu3ukn 3a 7-9 KIaccel

1 00001IIeHHEe TPEIMETHOTO
COJZICPKaHUS U OIbITA
JCSATCIIBHOCTH,
MPUOOPETEHHOTO

IIPH U3YYEHUHU BCEro Kypca
(bU3UKKI OCHOBHOT'O OOIIIETO
o0pa3oBaHMSI.

JEMOHCTpAIMd KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

— MPUMEHEHUS MTOTYYCHHBIX 3HaHUM

JUISl HAYYHOTO OOBACHEHUS (PU3MUECKUX
SIBJIEHUM B OKPYXKaIOIIEW IPUpoJIe,

B ITIOBCEJIHEBHOM >KM3HHU U BBHISIBJICHUS
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[TonroroBka kK OCHOBHOMY
rOCyJapCTBEHHOMY
AK3aMEHy 0 (pU3HKE

JUIs1 OOy4JaroIuXcs,
BBIOPABIIMX 3TOT YICOHBIM
peaMeT

(bU3HUECKUX OCHOB psiJia COBPEMEHHBIX
TEXHOJIOTHIA;

— IPUMEHEHUST OCBOEHHBIX
AKCIEPUMEHTAIIbHBIX YMEHUI

VI KCCeN0BaHUsS (PU3NUYECKUX SIBIICHUM,

B TOM YHCJIE JJI1 IPOBEPKU THIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEN.

Pemenne pacueTHbIX 3a/1a4, B TOM YHCIIE
IPEANOIaAralrX UCIO0JIb30BaHNE (PU3NYECKUX
MOJIEJIEV 1 OCHOBAHHBIX HA COJEPKaHUU
pa3IMYHBIX Pa3/iesoB Kypca PU3UKH.
BelnonHeHye 1 3ammra rpynnoBbIX

WIM UHAUBUAYAIbHBIX IPOEKTOB, CBSI3aHHBIX
C CoJIep’KaHueM Kypca (pu3uku

Htoro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 I[TPO'PAMME
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NNEPEYEHbB (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 110 KJTIACCAM
MPOBEPSIEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUA
OCHOBHOMH OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U JIEMEHTOB COAEPKAHUS 110 ®PU3UKE

B denepanbHbIX UM peruoHaNbHBIX MPOLEAYpPaX OIEHKH KayecTBa 0Opa3oBaHUs
UCIIOJb3YyeTCA MepeueHb (KoaudukaTop) pacnpeaeseHHbIX MO KilaccaM MPOBEPSIEMBbIX

TpeOOBaHUN K

pe3ysibTaTaM OCBOEHHMS OCHOBHOW 00pa3oBaTeIbHON MpOrpaMMbl

OCHOBHOI'O 06I[I€FO 06pa:303aHH5{ H 3JICMCHTOB COACPIKAHUA I10 (1)I/IBI/IKG.

7 KIIACC
IIpoBepsieMble mpeAMeTHbIC Pe3yabTaTbl OCBOCHHMS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMBblI
Kon [IpoBepsieMble IPEAMETHBIE PE3YJILTAThl OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO |  00pa30BaTENbHON MIPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHuUs
pe3yabrara
1.1 UCIIO0JIb30BaTh U3YYEHHBIE ITOHATHS
1.2 paznuyaTth SBJICHHS IO OIHWCAHWIO MX XapaKTEpPHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE
SBJICHUE
1.3 pacro3HaBaTh MPOSIBJICHUE M3YYEHHBIX (PU3NYECKUX  SBICHUIM
B OKpY)KAIOLIeM MUpE, B TOM 4Hclie (PU3HUECKUE SIBICHUS B PUPOJIE,
IpU 3TOM MEPEBOJIUTh MPAKTHUECKYIO 33Jauy B YUeOHYIO, BBIICIATD
CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKU) (DU3UUECKUX SBJICHUMN
1.4 ONHCHIBATh M3YYEHHBIE CBOWCTBA Tel U (PU3NYECKHE SBICHUS,
UCHONBb3Ysl (PU3MUECKHE BEJIWYUHBI, NpPU OMNHCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UYECKUIN CMBICI HCIOJIB3YEMbIX BEIUYMH, UX
0003HaYeHUs U €IUHULIBI (PU3UYECKUX BETUYUH, HAXOAUTh (DOPMYIIbI,
CBSI3BIBAIOIME JIaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYMHAMU, CTPOUTh TIpaduKU  H3YYEHHBIX  3aBHUCHUMOCTEM
(bU3UYISCKUX BETMIHH
1.5 XapaKTepHU30BaTh CBOMCTBA Ted, (PU3NYECKHUE SIBICHHUS M IPOLECCHI,
UCIIOJNb3YySl W3YYEHHBIC 3aKOHBI, IpPU D3TOM J1aBaThb CJOBECHYIO
GOpMyIMpPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTU4YecKoe
BBIpa)KEHUE
1.6 OOBICHATH (PU3UUECKHUE SBIECHUS, IPOLECCHl U CBOICTBA TEd, B TOM
YUCJIE W B KOHTEKCTE CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO
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XapakTepa: BBIABIAT IPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
o0BbsCHEHHE U3 1 — 2 JJOTUYECKHUX I1aroB ¢ ONopoi Ha 1—2 U3ydeHHBIX
CBOICTBA duznyeckux SBJICHH, buznyeckux 3aKOHa
WM 3aKOHOMEPHOCTHU

1.7

pemaTth pacyeTHbIE 3aauu B 1 — 2 JEWCTBUSA, UCIIONB3YS 3aKOHBI
u (opmysbl, CBs3bIBalOIIUE (PU3NYECKUE BEJIMYMHBI: Ha OCHOBE
aHaJIM3a yCIIOBUS 33/1a4d 3alMChIBaTh KPATKOE YCIOBUE, MOACTABIISTh
busnueckue BeTUYUHBI B (POPMYJIIBI U TPOBOJUTH PACUEThI, HAXOAUTh
CIIpaBOYHBIEC JJaHHbIC, HEOOXOAUMBIC JJI PEIICHUS 3a/1a4, OLICHUBATh
PEATMCTUYHOCTD MOTYICHHON (PU3MYECKON BEITMYNHBI

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEUIUTh MPU TOMOIIU
bu3NUecKuX METO/JOB, B OIMCAHUU UCCIEIOBAaHUSA BBIICIATH
IIpOBEpsIEMOE MPEIONIOKECHUE (rumoresy), pasnuuarhb
U UHTEPHPETUPOBATH TMOJYYEHHBIH pPE3yJbTaT, HAXOJUTh OIINOKH
B XO/JI€ OIIBITA, JIeJIaTh BHIBOJBI [0 €r0 pe3yJibTaTam

1.9

OPOBOJUTh  ONBITBI 1O HAONIOJEHUI0 (PU3UUECKUX  SBICHUI
Win  (U3MYECKUX CBOWCTB Tel: (POPMYIUPOBATH MPOBEPSEMBIE
NPEANnoiIOKEHUs, CcoOUpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
00OpyIOBaHMsl, 3aIIUCHIBATH XOJ OIbITA U (POPMYITHPOBATH BHIBO/IbI

1.10

BBINIOJIHATh MPSIMbIE HM3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
U 1U(ppOBBIX NPUOOPOB, 3aMKUCHIBATH MMOKA3aHUSI TPUOOPOB C YUETOM
3aJJaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJIUTh  MCCJIAEAOBAaHWE 3aBUCUMOCTH  OOHON  (DU3MUYECKOM
BEJIMYMHBI OT JPYroil C HCMOJb30BAHUEM MPSIMBIX HW3MEPCHUMU,
y4acTBOBaTh B INIAHUPOBAHWM Y4E€OHOTO HCCIIEIOBaHUSA, COOMpaTh
YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIENYS MPEIIOKEHHOMY IJIaHy,
(bUKCHUPOBaTh PE3YJbTATHl IOTYYCHHONH 3aBUCHUMOCTH (DH3UUYSCKHUX
BEJIMYMH B BUJIE TIPEAJIOKEHHBIX TaOIUIl U rpadUKOB, JAe1aTh BHIBOJIbI
0 Pe3yJabTaTaM HUCCIICA0BAHUS

1.12

MPOBOAUTH KOCBEHHbIE H3MEPEHHsS (U3MUYECKUX BEIUYMH, CIEAYs
NPEASIO)KEHHON UHCTPYKUUU: TIPU BBINOJHEHUN U3MEPEHUN cOOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOW
BEJIMYMHBI

1.13

coOnrofaTh  MpaBWiIa TEXHUKM  0O€30macHOCTH mpu  pabote
C 1abopaTOPHBIM 000PYIOBAHUEM

1.14

YKa3bIBATh MPUHLHIIBI 1€UCTBHS TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C IIOMOIIBIO UX OIMCAHMS, UCIIOJIb3Ys
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3HaHMSI O CBOWCTBaX (PU3MYECKUX SIBICHUH W HEOOXOIUMBIE
(dbu3nIecKre 3aKOHBI ¥ 3aKOHOMEPHOCTH

1.15

NPUBOJANTh TpPHMEPHl (HAXOAUTh HWHMOPMAIMIO O MpUMepax)
IPAKTHYECKOT0 UCIOIb30BaHUA (PU3NICCKUX 3HAHUI B ITOBCETHEBHOM
YKU3HHM T 00ecIieueHust 0€30MMacHOCTH MPU 00paIleHruH ¢ TpudopamMu
U TCXHHYCCKUMH  YCTPOMCTBAMH,  COXpPaHCHHS  3J0POBbS
U COOJIFOICHUS HOPM JKOJIOTHYECKOTO TMOBEICHUS B OKPYKAOIICH

cpene

1.16

OCYIIECTBJISITH OTOOp MCTOYHMKOB MH(popmainuu B ceTu HHTepHeT
B COOTBETCTBUU C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOLIMXCSl 3HAHUW W IYTEM CPABHEHUS PA3JIMYHBIX HMCTOYHUKOB
BBIICNIATh  MH(MOPMAIIMIO, KOTOpasl SBISETCS MPOTUBOPEUYUBOMN
WJIM MOXKET OBITh HEAOCTOBEPHOI

1.17

UCIIONB30BaTh TPU  BHITIOJHEHUM YYEOHBIX 3aJaHUN  HAY4YHO-
NOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOrO CONAEpKaHUs, CIPABOUYHBIC
Marepuaibl, pecypcbl cetu VIHTepHeT, BIaJaeTh MpUEMaMU
KOHCIIEKTUPOBAaHUSI TEKCTa, Ipeodpa3zoBaHusi HHPOpMaLIUU U3 OJTHON
3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHbBIE U YCTHBIE COOOILIEHMUS
Ha OCHOBE 2 — 3 UCTOYHUKOB UH(POpMAIUU HU3HIECKOTO CONIEPKaHUS,
B TOM 4HCJIEe MyOJMYHO JeNaTh KpaTKHE COOOIIEHUS O pe3ysibTarax
OPOEKTOB WM Y4€OHBIX MCCIEAOBAHUNA, NTpPU OSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca (Qu3ukw,
CONPOBOXIATh BBICTYIICHNE MPE3EHTALNEN

1.19

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUN PACHPEIEISTh
O0SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJadyaMH,
CIICIUTHh 3a BBIINOJHCHHEM IUIaHA ICHCTBUM, aJCcKBAaTHO OIICHUBATh
COOCTBEHHBIM BKJIaJl B JEATEIBHOCTh TPYIIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX

IIpoBepsieMble 3JIeMEHTBbI COMEPKAHMS

Kon Kon [IpoBepsieMble AIIEMEHTHI COAEPHKAHUS
pazzaena DJIEMEHTA
1 OU3UKA U1 EE POJIb B ITIO3HAHMHN OKPYXXAIOIEI'O MUPA

1.1 dusuka — Hayka O nOpupone. SBIEHHS TPUPOJBL.
dusznyeckue  SIBJACHUS:  MEXaHWYECKUe,  TEIJIOBbIE,
AIEKTPUYECKHE, MAarHUTHbBIE, CBETOBbIE, 3BYKOBbIE
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1.2 duznueckue BeMMYMHBL M3MepeHne GuU3NYeCKuX BEIUYHH.
®uznueckne  npubopel.  IlorpemHocTh  MU3MEpPEHUH.
MexnayHapoiHas cUCTeMa €IMHHII

1.3 EcTtecTBeHHO-HAay4HbII METOJ IO3HaHUSA: HaOJNIOJIEHUE,
MIOCTAHOBKA HAYYHOI'O BONPOCA, BBIJBHKEHHUE THIIOTE3,
OKCIEPUMEHT IO  IPOBEpPKE  THUMNOTE3, OOBSICHEHHUE
Ha0JII01aEMOT0 SIBJICHUS

1.4 Omnucanne GU3NUECKUX SBICHUN C TTOMOIIBIO MOJIENIEH

1.5 [IpakTrdeckue paboTHI:

N3mepenune pacCcTOsSHAMN.

N3mepenne o0beMa )KUIKOCTH U TBEPAOIO Tela.
OmnpeneneHue pasmMepoB MAIIbIX TEJ.

W3mepeHnne Temmeparypbl MpPU IMOMOIIM KHUJIKOCTHOTO
TEPMOMETpA U AaTUYHUKA TEMIIEPATYPbI

INEPBOHAYAIJIbHBIE CBEAEHWA O CTPOEHMU BEIIECTBA

2.1 CrpoeHne BelecTBa: aTOMbl U MOJEKYJBI, X pa3Mephl.
OnbITHI, JOKa3bIBAIOLIME JUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBmkenue vactun BemecTtBa. CBS3b CKOPOCTH JIBUKEHUS
4acTHIl ¢ TemrepaTypoil. bBpoyHoBckoe nBuxenue, muddysus

2.3 B3anmoneiictBue JaCTUI] BEIIECTBA: MIPUTSIKEHUE
U OTTAJIKUBAHUE

2.4 ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOEHUE Ta3O0B,
KUIKOCTE W TBEpAbIX  (KPUCTAUIMYECKUX)  Tell
B3auMocCBsi3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUSIX M HMX ATOMHO-MOJIEKYJISPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSIHUI BOJIBI

2.6 [IpakTrueckue pabOTHI:

Ornenka JTraMeTpa aToma METOI0OM PSAIIOB
(c ucnosmp3oBanueM ororpaduii).

OMnbITEI 1O HAOJIIOICHUIO TEIIOBOTO PACITUPEHHUS Ira30B.
OneITEl TT0 OOHAPY)KCHHUIO JEHCTBHSI CHIJI MOJICKYJIIPHOTO
IPUTSHKCHHS

JIBIDKEHUE U B3AVIMOJIEMCTBUE TEJI

3.1

MexaHnndeckoe ABUKEHUE. PABHOMEPHOE U HEPABHOMEPHOE
JBUKECHHUE

67



depepanbHas padbouas mporpamma | dusuka. 7—9 kaaccel (0a30Bblii YPOBEHB)

3.2 Ckopoctb. CpenHsisi CKOpPOCTh NP  HEPABHOMEPHOM
JBU>KEHUU. Pacuer myTy 1 BpeMEHHU JIBUKEHUS

3.3 SABnenue mHepuuu. 3aKOH MHEpUuU. B3aumopeiicTBue Ten
KaKk MpUYMHA U3MEHEHUS CKOPOCTH JBIKEHHUsS Tell. Macca
KaK M€pa HHEPTHOCTH TeJla

34 [InotHoCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €UHUIE 00bEMa BELIECTBA

3.5 Cuila Kak XapakTepHUCTHKA B3aUMOJICVCTBUSA TEI

3.6 Cuna ympyroctu u 3akoH ['yka. U3mepeHue CuUIIbI
C IOMOIIBIO TUHAMOMETPA

3.7 SBneHue TATOTEHUS W cwia TspkecTH. Cuina  TSKECTH
Ha Ipyrux mia”erax. Bec rema. HesecomocTh

3.8 Cwuia Tpennst. TpeHne cKonbKeHUs U TpeHHE MOKOos1. TpeHne
B [IPUPOJIE U TEXHUKE

3.9 CrnoxeHue Cujl, HalpaBlICHHBIX 1O OJHOM MPSMOM.
PaBHOnElCTBYIOIIAs CHIT

3.10 [IpakTrueckue paboThI
OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS (IIapuKa
B JKUJKOCTH, MOJIEJIU AJIEKTPUUECKOTO0 aBTOMOOWIIA U TaK
Jlanee).
OnpeneneHue cpeaHEeH CKOPOCTH CKOJIBKEHHS Opycka
WJIU 1IapHKa [0 HAKJIOHHOM MJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPJOTO Tea.
OnbITEI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh PAaCTSKECHUS
(nedopmarumn) Npy>KUHBI OT MPUIIOKEHHON CHUIIBI.
OMnbITEI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUS
CKOJIBKEHHUSI OT BeEca TeJla U XapaKTepa COMPHUKACAIOIIUXCS
TMOBEPXHOCTEHN

3.11 @u3nyecKue SBJICHUS B MPUPOJEC: IPUMEPBI IBHKECHUS
C Pa3JIMYHBIMHU CKOPOCTAMU B KUBOW M HEXKUBOW IPUPOJE,
JIEWCTBUE CUJIbI TPEHUSI B IPUPOJE U TEXHUKE

3.12 TexHuueckre ycTporucTBa: JMHAMOMETP, MOAIIUITHUKT

JABJIEHUE TBEPAbIX TEJI, )KUAKOCTEN U T'A30B
4.1 HNaBnenue TBepaoro Tema. CrnocoObl  yMEHBIICHHS

N YBCIIMYCHUA OJaBJIICHHA
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4.2

JlaBnenue raza. 3aBUCUMOCTH JABJIICHHS Ta3a OT 00beMa,
TEMIEPATYPHI

4.3

Ilepemaua paBieHWST TBEPABIMU TENAMHU, KUIAKOCTSIMU
u ra3zamu. 3akoH [lackais. [THeBMaTHyeckre MallviHbI

4.4

3aBUCUMOCTh  JIaBJCHUS  KUJKOCTU  OT  TJIyOUHBI.
I'mapocratuueckuii mapagokc. CooOMIAIIMMEcs COCY/IbI.
['mapaBnnyecKkre MEXaHU3Mbl

4.5

Atmocdepa 3emin u armochepHoe naBieHue. [IpudymHb
CYLIECTBOBAaHMS BO3AYIIHOM 000mouku 3emin. OnbiT
Toppuuennu. 3aBUCUMOCTH  aTMOCGHEPHOTO  JIaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPS

4.6

N3mepenue aTMOC(EepHOro JABJICHHUSI. [TpuGopsi
JUTSL ©3MEpEHUst aTMOC(HEPHOTO J1aBJICHHUS

4.7

JleiicTBHE XUAKOCTH M Ta3a Ha MOTPY>KEHHOE B HUX TEJO.
BriTankuBaromas (apxume0Ba) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. BoznyxornaBanue

4.9

[IpakTrueckue padOTHI:

HccnenoBanne 3aBHCHMMOCTH Beca Tella B BOJAEC OT 0ObeMa
MOTPYKEHHOM B JKUAKOCTh YaCTH TEJIa.

OnpeneneHnue  BBHITAIKMBAIOIIEH  CUJIBI, JEHUCTBYIOIIEH
Ha TEJIO, MTOTPYKEHHOE B JKUIKOCTD.

IIpoBepka  HE3aBUCMMOCTH  BBITAJKUBAIOIIEA  CHJIBI,
JICMCTBYIOIIIEH HA TEJIO B KUJKOCTH, OT MAacChl TEJIA.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH
CWJIBI, JICHMCTBYIOIIEH Ha TEJIO B JXKUIKOCTH, OT oObeMa
MOTPY>KEHHOM B JKUJKOCTh YacTH Te€Jla WU OT IUIOTHOCTH
JKUJKOCTH.

KonctpynpoBanue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU
Y OIPEJICIICHUE €€ TPY30M0bEMHOCTH

4.10

duznueckue SBICHUS B MPUPOJE: BIUSHUE aTMOC(EpHOTo
JIABJICHUS HA )KMBOM OpraHu3M, TUIaBaHUe pbi0

4.11

TexHuueckue  YCTPONCTBA:  COOOILIAIOLIUECS  COCYIBI,
YCTPOMCTBO  BOAOINPOBOJA,  THAPABIMYECKUM  IIpeEcCC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAacoc,
apeomeTp

PABOTA, MOIITHOCTD, OHEPI' A

5.1

Mexanndaeckast paboTa
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5.2 MexaHnueckasi MOITHOCTh

5.3 [IpocThie MEXaHU3MBI: pbIYar, OJOK, HAKIOHHAS MJIOCKOCTb.
[IpaBuiio paBHOBeCHS pblyara

5.4 [TpumeneHnue mpaBuiia paBHOBECHS pbluara K OJI0Ky

5.5 «3010TO€ TIpaBWIO» MexaHUKH. Kond@uimeHT mosje3Horo
JNEeUCTBUSL MexaHu3MOB. [IpocTble MexaHU3MBI B OBITY
U TEXHUKE

5.6 [ToTeHUMaNbHAs YHEPTUM TENA, IOJHATOrO HaJ 3eMIIeH

5.7 Kunernueckas sHeprus

5.8 [lonHass MexaHW4yecKass »HHEprus. 3aKOH HW3MEHEHHS
U COXpPaHEHUS] MEXaHWUYECKOW YHEPTrun

5.9 [IpakTuueckue pabOTHI:
Omnpenenenue pabOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM
JBH>KCHUU TeJia TI0 TOPU30HTAIbHON OBEPXHOCTH.
HccnenoBanne ycioBUid paBHOBECHUS phlyara.
N3mepenne KII/] HaKITIOHHOM IIOCKOCTH.
N3ydeHne 3akoHAa COXpaHEHUS] MEXaHUYECKOU YHEPTUU

5.10 @u3HYECKHE SIBJICHUS B IPUPOJE: PbIYArd B TEJIE YEIOBEKA

5.11 Texnuueckue yCTPOMCTBA: phlyar, ITOJABU>KHBIN

Y HEMOABW)XHBIA OJOKHM, HAKJIOHHASI MIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KUIIACC

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThbl OCBOEHHMSI OCHOBHOII 00pa3oBaTe/bHOM
NpPOrpaMmabl

Kon IIpoBepsieMble MpeIMETHBIEC PE3YIbTATHl OCBOCHUS OCHOBHOM
IPOBEPSEMOT0 |  00pPa30BATEIBHON MTPOrpaMMbl OCHOBHOTO O0ITIET0 00pa3oBaHuUs
pe3yabpTara

1.1 VICTI0JIb30BATh IIOHATUSA

1.2 paznuMyaTh SBJECHUSA 110 OINKMCAHUIO HMX XAapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOE
SABJICHUE

1.3 pacrno3HaBaTh NPOSIBJICHHE HU3YYEHHBIX (PU3MUYECKUX  SBJICHUHN

B OKpY)KAIOLIEM MUPE, B TOM 4HcClie (PU3HUECKUE SIBICHUS B IPUPOJIE,
IPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1ayy B y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IIpU3HAKU) (DU3UUECKUX SIBJICHUMN

1.4 ONKCHIBATh M3YYEHHBIE CBOWCTBA Tel M (U3UYECKUE SIBICHHS,
UCIIONb3Ysl (PU3NYECKUE BEIWYUHBI, IpPU ONUCAHUM TPABUIIBHO
TpakTOBaThb  (U3MYECKUW  CMBICT  HCHOJB3yeMBIX  BEJIHMYUH,
0003HAYEHUS U €NUHUIIBI (PU3NYECKUX BETUYUH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIME JIaHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapuKd  W3YYCHHBIX  3aBUCUMOCTEU
(U3UIECKUX BEIIMUUH

1.5 XapaKTepHU30BaTh CBOMCTBA TN, (PU3NYECKHUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3YS W3Y4YEHHBIE 3aKOHbI, IIPM O3TOM JaBaTh CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYeCcKOoe
BBIpAYKEHUE

1.6 OOBACHATH (DU3MUECKHE MPOLECCHl M CBOMCTBA TEl, B TOM YHCIE
U B KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh PUYMHHO-CIIE/ICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHUE
3 1-2 Joruueckux maroB C MOMOIIbI0 1—2 H3ydeHHBIX CBOWCTBA
bu3nUecKux sIBIeHUN, (U3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7 peliaTh pacyeTHbIC 3a7auud B 2 — 3 JIEUCTBHS, MCIOJIb3YS 3aKOHBI
u (opmysbl, CBs3bIBAOMNUE (PU3NYECKUE BEIMYMHBI: Ha OCHOBE
aHall3a yCJIOBUA 33Ja4yd 3alMChIBaTh KPATKOE YCJIOBUE, BBISIBIISITH
HEJIOCTaTOK JIaHHBIX IS PEIIeHUs 3a7a4d, BBIOUPATh 3aKOHBI
u (GopMyIbl, HEOOXOAUMBIE JIJIsI €€ PEIICHUS, TMPOBOIUTH PACUEThHI
W CpaBHMBATh TOJIYyUCHHOE 3HAueHHE (U3NUYECKOM BEITUYMHBI
C U3BECTHBIMU JAaHHBIMH
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1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIH
(u3NYECKUX METO/I0B, UCIIONb3Ys ONMCAHUE UCCIIEI0BAHNUS, BBIICIATD
IIPOBEPSEMOE NPEAINOI0KEHNE, OLIEHUBATh IPABWIBHOCTH IOPSAIKA
IIPOBEACHUS UCCIIEIOBAHMNS, ACIIATh BEIBOBI

1.9

IPOBOJUTH  ONBITBI 1O HAOJIOJEHUI0 (PU3UYECKUX  SBICHUI
Wi  (pU3NYEeCKUX CBOWCTB T (OpMYyIHpOBaTh MpOBEpsiEMbIC
NPEANOIOKEHNUs, CcOOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOIO
000py10BaHMsI, OMUCHIBATH X0/ OIbITAa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBINIOJIHATD MPSAMbIE HM3MEPEHHUS C HCIIOJb30BAHUEM AaHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3UUECKUX BETMYMH, CPABHUBATH PE3YJIbTaThI
MU3MEPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH

1.11

IPOBOAUTH  MCCIEIOBAaHHWE 3aBUCUMOCTH OJHOH  (PU3HYECKOU
BEJIMYMHBI OT JPYrOM C HCHOJB30BAaHUEM MPSIMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCJEI0BaHUE, COOMpaTh YCTAHOBKY U BBIIOJIHATH
U3MEpEeHMs], CleAyd MPEUIOKEHHOMY  IUJIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHUJE TaOJUI U IpauKoOB,
JIeJIaTh BBIBOJBI I10 PE3yJIbTaTaM UCCIIEI0BAHUS

1.12

IIPpOBOAUTD KOCBCHHBIC HN3MCPCHUA (1)H3HLICCKHX BCJIMYHNH:
IIAaHUPOBATbh U3MCPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cicaysa Hp@,[[J'IO)I(GHHOﬁ HHCTPYKIIMM, KW BbIYUCIIITH 3HAYCHHUC
BCIIMYHHBI

1.13

coOMogaTh  MpaBWia TEXHUKH  0€30MacHOCTHM mpu  padore
C JJabopaTOpHBIM 000PYAOBAaHUEM

1.14

XapakTepu30BaTb MPUHIUIBl JEHCTBUS HU3YYEHHBIX MPUOOpOB
U TEXHUYECKHX YCTPOWCTB C ONOPOM HAa WX ONUCAHUS, MCHOJB3YS
3HaHMSI O CBOMCTBaxX (PU3MYECKUX SBICHUH U HEOOXOAMMBIE
(bu3nuecKue 3aKOHOMEPHOCTHU

1.15

pacino3HaBaTb MPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa N U3MCPHUTCIILHLIC
HpI/I60pBI Mo CXEMaM N CXCMATUYHBIM PHUCYHKaM, COCTABJIATH CXCMbI
QICKTPHUICCKUX ueneﬁ C IOCICHOBATCIbHBIM M IIapaJlJICIIbHBIM
COCANMHCHHUEM  JJICMCHTOB, pasjndasd  YCJIIOBHEBIC 0003HaYEHUS
QJICMCHTOB 3JICKTPHUYICCKUX ueneﬁ

1.16

NPUBOAUTH TIPUMEPHl (HaXOAWTHh HWHPOpPMAIMIO O TIpUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (DU3UUYECKUX 3HAHUHN B TTOBCEIHEBHOM
YKU3HU 17151 o0ecrieueHus: 0€30MacHOCTH MpY OOpaIieHrH ¢ IpudopamMu
U TEXHUYECKMMH  YCTPOHCTBAMH,  COXPAaHECHUS  3/IOPOBbS
U COOJIOZICHUST HOPM SKOJOTHYECKOTO TOBEJACHUS B OKPYXKAIOIICH

cpene
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1.17

OCYIIECTBIISTh TOUCK HHpOpMau GU3HIECKOTO COJICPIKAHUS B CETU
HNHTepHET, Ha OCHOBE HMEIOLIMXCS 3HAHUKA M IIYTEM CpPaBHEHMUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIICIATh HWH(GOPMAIUIO, KOTOpAs
SBIISIETCS MPOTUBOPEUYMNBOM UM MOXKET OBITh HEJJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPU  BBINOJIHEHWM Y4E€OHBIX 3aJaHUi Hay4dHO-
HOMYJIIPHYIO JIUTEPATypy (PU3HMUECKOrO COAEp)KaHus, CIPAaBOUYHbBIC
MaTepuallbl, pecypcbl ceTh VHTepHeT; BiageTe IpHEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHusl MHGOPMALUU U3 OJHON
3HAKOBOW CHCTEMBI B IPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPATKHE YCTHBIE COOOIICHUS,
00001m1ass UHPOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (hHU3UYECKOTO
COJICp)KaHMs, B TOM 4YHCIE MYOJUYHO MPEJCTABISATh PE3yIbTaTh
MPOEKTHOM WJIM HCCIEAOBATEIbCKON JIESITEIbHOCTH, TPH ITOM
IPaMOTHO HCIIOJIb30BaTh HM3YUCHHBIA TOHSATUHHBIN ammapar Kypca
(bU3HUKH, COMPOBOXK/IATh BHICTYIICHUE MTPE3CHTALINEH

1.20

IIPYU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB U MCCIENOBAHUN (DU3HUECKUX
MPOIIECCOB pachpeAesisiTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU
C MOCTAaBJIICHHBIMH 3aJayaMH, CJICIUTh 32 BBINOJHEHUEM ILUIaHA
NEeUCTBUHN U KOPPEKTUPOBATH €r0, aJICKBATHO OLIEHUBATh COOCTBEHHBIM
BKJaJ B JEATEIBHOCTH TPYIIbI, BBICTPAUBATH KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, MPOSBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS

Kox Kox [IpoBepsieMbl€ 2JIEMEHTHI COACPKAHUS
pa3zena | dSJIeMeHTa
6 TEIUIOBBIE ABJIEHHUA
6.1 OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOU TEOPUHU

CTpOEHHUs BellecTBa. Macca u pasmepsl MOJIEKYJ. OIBITHI,
MIOATBEPKAAIOIIME OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-
KUHETUYECKOU TEOPHUU

6.2 Mopenu TBEpIOTO, KUIKOTO W Ta3000pa3HOr0 COCTOSHHM
BelecTBa. Kpucrannuyeckue u aMopgHbIe Tena

6.3 OOBsicCHEHHE CBOMCTB Ta30B, JKUJKOCTEH W TBEPJBIX T
Ha OCHOBE IOJIOKEHUH MOJICKYJIIPHO-KHHETHYECKON TEOPUH

6.4 CmaunBaHK€ U KallWJUISIPHBIE SIBJICHUS

6.5 TemioBoe pacliMmpeHue u coxaTue
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6.6 Temneparypa. CBA3p  Temmeparypsl CO  CKOPOCTBIO
TETJIOBOTO JIBUKEHHS YaCTHUI]

6.7 Buyrpennsisi sueprus. CrnocoObl M3MEHEHHUsI BHYTpPEHHEU
HHEPrUU: TEIJIoNepeaada u COBepIIeHUE paboThI

6.8 Buapsl Temsonepenayu: TEMJIONPOBOJHOCTb, KOHBEKITHS,
U3JIydeHue

6.9 KonnuecTBo TeNnOTHL. Y AenbHas TEMIOEMKOCTh BELIECTBA

6.10 TeruooOMEH W TEIOBOE  pPAaBHOBECHE. Y paBHEHHUE

TEIJI0BOro OajaHca

6.11 [InaBneHHe W OTBEPAEBAHHE KPUCTAIUIMYECKUX BEHIECTB.
VY nenpHas TEIIOTA TUIaBJICHUS

6.12 [TapooOpaszoBanue u KoHjueHcarus. Mcmapenue. Kurenwme.
VYnaenpHast  TermioTta  mapooOpa3zoBaHUS.  3aBUCUMOCTh
TeMIEPaTyphbl KUIIEHUSI OT aTMOC(EPHOTO TaBICHUS

6.13 BnaxHocth Bo3ayxa

6.14 DHeprus TOIUMBA. Y IeJIbHAs TEIJI0Ta CrOpaHus

6.15 [Tpunaiuner pabotel TemnoBsix aeurateneid KIIJ[ temmoBoro
nBurarens. TeruioBble ABHUTAaTENd W 3alldTa OKPYXKAIOIIEH
Cpelbl

6.16 3aKOH COXpPaHEHHUS M MPEBPAIICHUS YHEPTUH B TEIIOBBIX
nporeccax

6.17 [IpakTrueckue pabOTHI:
OnpITel 10 OOHAPYKEHUIO JEUCTBUSI CHJI MOJIEKYJISIPHOTO
MPUTSHKECHMUS.
OnbITEl MO BBIPANIMBAHUIO KPHUCTAIOB MOBAPEHHOW COJIH
WJIM caxapa.

OnpITel MO HAOMIOACHUIO TEIJIOBOTO PACIIMPEHMs Ta30B,
JKUIKOCTEU U TBEPABIX TEI.

OmnpeneneHue AaBiaeHMs BO3AyXa B OaJJIOHE LITIPUIIA.
OnbITel, JAEMOHCTPHUPYIOIIUE  3aBUCUMOCTh  JaBJICHUS
BO3/[yXa OT €ro 00beMa U HarpeBaHUs WM OXJIAXKACHHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JJIMHBI
CTONOMKA JKUJIKOCTU B  TEPMOMETPUYECKOW  TpyOKe
OT TEMIIEPATYPHI.

HaGmtonenne u3MEHEHHs] BHYTPEHHEH DSHEpruM Tela
B pe3yJbTaTe TeIuionepeadi 1 paboThl BHEITHUX CHIL.
HccnenoBanue siBIeHUs TEIUIOOOMEHA MpPH CMEIIMBAHUU
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XOJIOJTHOW U TOPSYEH BOJBI.

OrnpenenieHE KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM
MIPU TEIJIOOOMEHE C HarpeThIM METAUTMUYECKUM ITUITUHIPOM.
OnpeneneHne  yaelbHOM  TEIJIOEMKOCTH  BEIIECTBA.
HccnenoBanue nporecca HCapeHusl.

OrnpenesieHne OTHOCUTEIBHOM BJIAXKHOCTH BO3/yXa.
Omnpenenenue yeIbHON TEIIOTHI MIABICHUS JIb/1a

6.18 dusnyeckue SABICHUS B  IPHUPOJAE: IOBEPXHOCTHOE
HATSHKCHHE U KallWJUIAPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIBI
B npupone, uznydeHue CoiiHLA, 3aMep3aHHUe BOJIOEMOB,
MOpCKUE Opu3bl; 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHETa

6.19 TexHuduecknue  yCTpOMCTBA: KaWUBIpbl,  ITPUMEPHI

UCIIOJIb30BaHUSA KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETD,
JAaTYUK TEMIIEPATYpPbl, TEPMOC, CUCTEMA OTOIJICHUs JIOMOB,
TUTPOMETPBI, TNCUXPOMETpP, TNapoBas TypOWHA, ABUTATEIb
BHYTPEHHEI'O CrOpaHus

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanys Tei. J[Ba poia 31eKTPUUECKUX 3apsiioB

7.2 B3anmoneiictBue  3apspkKeHHbIX  Ten.  3akoH — Kynona
(3aBUCHMOCTb CHWJIBI B3aUMOJCHUCTBUS 3apsKCHHBIX TEJ
OT BEJIMYMHBI 3apAJI0B U PACCTOSHUS MEXY T€JIAMU)

7.3 DnekTpuueckoe mnoJie. HampsykeHHOCTh  AIEKTPUYECKOTO
nonst. IlpuHOMO Ccynepno3uuuM  AIEKTPUYECKUX  TOJIEU
(Ha KaYECTBEHHOM YpPOBHE)

7.4 Hocutenun  »leKTpUYECKUX  3aps0oB.  DJIEMEHTapHBIM
anekTpuyeckui 3apan. Crpoenue aroma. IIpoBomHukH
U JUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUS IEKTPUUECKOTO 3apsiia

7.6 DneKTpudeCcKuid TOK. YcmoBus CYyLECTBOBAHUS
AIIEKTPUYECKOr0 TOKA. ICTOUHUKHU MOCTOSIHHOTO TOKA

7.1 JIecTBUSL 2JIEKTPUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSAX U razax

7.8 Onektpuueckass nenb. Cuna Toka.  DJIEKTPUUYECKOE
HaIpsiKeHUE

7.9 ConpoTuBJIE€HUE MPOBOJHUKA. Y ACIBHOE CONPOTUBIICHUE

BCIIECTBA
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7.10 3akon Oma JJ1s1 ydacTKa Lenu

7.11 [TocnenoBarenbHOE 151 napajieabHOe COCUHEHUE
IPOBOJIHUKOB

7.12 PaboTa 1 MOIIIHOCTb AJNEKTPUYECKOr0 TOKA. 3aKoH JIxKoyrs-
Jleniia

7.13 OneKTpuyecKkue Uenu MW TMOTPEOUTENM 3IEKTPUYECKOU

sHepruu B ObITY. KopoTkoe 3ambikaHue

7.14 IlocTtossuuple MaruuTel. B3auMmolelcTBHUe ITOCTOSHHBIX
MariuToB
7.15 MarnutHoe 1oye. MaruutHoe mojie 3eMJIM U €ro 3HaucHUE

JUIA )KU3HU Ha 3eMiie

7.16 OnbeiT Opcrena. MarHuTHOE TOJIE 3IEKTPUUYECKOrO TOKa.
[IpuMeHeHue FIEKTPOMArHUTOB B TEXHUKE

7.17 JleicTBE MAarHMTHOrO IIOJS HAa IPOBOJHHUK C TOKOM.
DNEeKTpOABUTATENb ITOCTOSHHOIO TOKa. Fcmosb3oBanue
AIEKTPOJABUTATEIEH B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OnbiTel @apajies. SIBiIeHUE 3IEKTPOMArHUTHON WHIYKIIUU.
IIpaBuno Jlenua

7.19 OnektporeHeparop. CrnocoObl TOJNy4EHHUS IJICKTPUUYECKOU
SHEPruu. DIEKTPOCTAHLIUN Ha BO30OHOBIIIEMbIX HICTOYHHKAX
SHEPruu

7.20 [IpakTuueckue padbOTHI:

OnpITel IO HAOMIOACHUIO JJICKTPU3ALMHU TEN HHAYKITUSH
U TIPH CONTPUKOCHOBEHUH.

HUccnenosanue NENCTBUA 3JIEKTPUYECKOTO OJIA
Ha MMPOBOJHUKU U TUDJICKTPUKH.

COopka u mpoBepka pabOThI DJIEKTPUYECKON IIeMNHu
IMOCTOSTHHOT'O TOKa.

W3mepenune u perynmpoBaHue CUJIbI TOKA.

N3mepenue v peryianpoBaHnie HAMPSIKEHUS.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOpPAa W HAIPSIKSHUS
Ha pe3ucTope.

OnBITHI, TIEMOHCTPHUPYIOIINE 3aBUCUMOCTD AJICKTPUUECKOTO
COIPOTHUBJICHUS TPOBOJHUKA OT €ro JJIUHBI, IUIOIIATN
MONEPEYHOr0 CEYCHUS U MaTepHaia.

76



depepanbHas padbouas mporpamma | dusuka. 7—9 kaaccel (0a30Bblii YPOBEHB)

[IpoBepka npaBuia CJIOKEHUS HaIpsHKEHU I
IIPU [IOCJIEA0BATEIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mnpaBuia Uil CWIBI TOKa NPH HapalieIbHOM
COEAMHEHUH PE3UCTOPOB.

Omnpenenenue padboThI JIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3
pE3UCTOP.

OnpeneneHue MOILHOCTH AIEKTPUYECKOTO TOKA,
BBIJICIIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBHCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3
JaMIIOYKY, OT HaIllpsOKEHUS Ha HEW.

Omnpenenenune KIIJI narpeBarens.

HccnenoBaHne MarHUTHOTO B3aWMOJEHCTBHS IOCTOSTHHBIX
MarHuTOB.

M3ydeHne MarHuTHOrO NOJISL IOCTOSIHHBIX MarHUTOB IPH UX
O00BEIMHEHUU U Pa3JICICHUN.

HccnenoBanue NEUCTBUS ANEKTPUUYECKOrO TOKa
Ha MarHUTHYIO CTPEJIKY.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUJIBI

B3aNMO/ICVCTBUS KaTYIIIKH C TOKOM M MAarHUTa OT CHJIbI TOKa
Y HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuenne nAeHCTBUS MArHUTHOTO TMOJII HAa MPOBOJHUK
C TOKOM.

KoncTtpynpoBanue u u3ydeHue paboThl AIEKTPOABUTATENS.
N3mepenne KII/] anekTpoaBuraTtesibHOM yCTaHOBKH.

OneITBl TIO0 UCCIEIOBAHUIO SIBICHHUS JJIEKTPOMATHUTHOM
VHIYKIUU: HCCJICJOBAHUEC U3MECHCHHU I 3HAUCHMUSI
Y HAIPABJICHUSI HHIYKIIMOHHOTO TOKA

7.21 @u3nveCKue SIBJICHUS B MPUPOAE: DIEKTPUUYECKUE SIBICHUS
B arMmocdepe, DIIEKTPUYECTBO KUBBIX  OPraHHU3MOB,
MarHMTHOE nojie 3eMiiu, Apeiid MoI0CcoB, POJib MarHUTHOTO
NIOJISA JUIs1 )KM3HU Ha 3eMIIe, IOJIIPHOE CUSTHUE

7.22 TexHuueckrue  yCTPOMCTBA:  BJIEKTPOCKOI,  aMIIEPMETD,

BOJIBTMCTP, pcoCTrar, CUYCTUYHK BHGKTqueCKOﬁ OHCPIUH,

AIEKTPOOCBETUTEILHBIE puoOpHI, HarpeBaTEeIbHbIC
AIIEKTPONTPUOOPHI (mpuMepsl), DJIEKTPUYECKUE
MPEIOXPAHUTENIA,  DJIEKTPOMArHUT,  JJEKTPOJBUIATEIb

IMOCTOAHHOI'O TOKA, ICHCPATOP IMIOCTOAHHOI'O TOKA
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9 KUIIACC
IIpoBepsieMble npeaMeTHbIC pPe3yJbTAaThl OCBOEHHSI OCHOBHOI 00pa3oBaTebHOI
NPOrpaMMBblI
Kon [IpoBepsieMble IPEAMETHBIE PE3YJIbTaThl OCBOCHHSI OCHOBHOMN
npoBepsieMoro|  o0pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs
pe3yJsbrara
1.1 UCII0JIb30BaTh U3Y4YCHHBIC ITOHATHUS
1.2 paznuyaTh SBJIECHHUS 110 OINHWCAHUIO HUX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOE
SIBJICHUE
1.3 pacrno3HaBaTh NPOSIBJICHHE U3YYEHHBIX (U3MUYECKUX  SBJICHUHN
B OKpY)KAIOLIEM MUPE, B TOM 4HcIie (PU3HUECKUE SIBIICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOJIUTh MPAKTHUUECKYIO 33]auy B YU€OHYIO, BBIICIATD
CYLIECTBEHHbIE CBOMCTBA (IIpU3HAKU) (DU3UUECKUX SIBJICHUMN
1.4 ONKCHIBATh M3YYEHHBIE CBOWCTBA Te€l M (PU3HYECKHUE SIBIICHHS,
UCHONBb3Ysl (PU3NYECKUE BEIWYUHBL, IPU ONUCAHUHM TPABUIBHO
TpakTOBaTh  (U3MYECKUUA  CMBICI  HUCIOJIb3YEMBIX  BEJIUYUH,
0003HAYEHUS U €NUHUIIBI (PU3NIECKUX BETUYUH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIME JIaHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTHh TIpadUKU  HM3YYEHHBIX  3aBHUCUMOCTEM
(U3UIECKUX BEIIMUUH
1.5 XapaKTepHU30BaTh CBOMCTBA Ted, (PU3NYECKHE SIBICHHS M IPOLECCHI,
UCIIOJIb3ysS W3Y4YEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CIIOBECHYIO
(GopMyIMpOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYeCcKoe
BBIpAYKEHUE
1.6 OOBSCHATH (PU3MUECKHE TMPOLIECCHl M CBOMCTBA TeJ, B TOM YHCIE
U B KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIATh PUYMHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE
U3 2—3 JOTHYECKUX IIAroB C MOMOIIbIO 2—3 W3YYEHHBIX CBOWCTBA
bu3NUecKuXx sIBICHUN, (PU3NYECKUX 3aKOHA U 3aKOHOMEPHOCTHU
1.7 pemaTh pacyeTHbIE 3aJaud (omuparolmuecs Ha CUCTeEMy M3 2-3

ypaBHEHUI), WCIONb3yd 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINEC
dbu3nueckue BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3a7add
3alUChIBaTh  KPAaTKOE€  YyCJIOBHE,  BBIABJSITH  HEJAOCTAIOIINE
Wi W30BITOYHBIE JIaHHBIC, BBIOMpPATh 3aKOHBI ©  (HOPMYIIHI,

H€O6XO)II/IMBIC Al pCHICHHA, IIPOBOAUTL PACUYCTbl M OLCHHUBATDH
PCATMCTUYIHOCTD IMOJIYYCHHOT'O 3HAYCHUSA (bI/I?)I/I"IGCKOﬁ BCIIMYNHBI
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1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PELIUTh MPH MOMOIIU
(u3NYECKUX METO/I0B, UCIIOJIb3YS ONMCAHUE UCCIIEI0BAHNUS, BBIICIATD
IIPOBEPSIEMOE NPEAINOI0KEHNE, OLICHUBATH IPABWIBHOCTH IOPsJIKA
IIPOBEACHUS MWCCIIENOBAHUsA, J€JIaThb BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB

1.9

OPOBOJUTh ONBITBI 1O HAOJIOJEHUI0 (PU3UUECKUX  SBICHUI
WA (PU3NYECKUX CBOMCTB TEJ: CAMOCTOSITENIbHO COOUPATh YCTAaHOBKY
13 N30BITOYHOr0 Habopa 0OOPYIOBaHMSI, OIUCHIBATH XOJ OIbITA U €T0
pE3yNIbTAThI, (POPMYITUPOBATH BHIBOIbI

1.10

MPOBOAUTh TIPU HEOOXOAUMOCTH CEPUI0 TPSIMBIX H3MEPEHHUIA,
Ompesieisis CpeHee 3HAaueHUE HU3MepsAeMoil BeJUuuHbl (POKycHOE
paccTostHUE COOMparoIiel JIMH3bI), 00OCHOBBIBATH BHIOOp crocoOa
u3MepeHust (U3MEPUTETHLHOTO Mpudopa)

1.11

POBOAUTH HCCIENOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYHH
C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: TUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITESIbHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH pE3yJbTaThI
MOJIYYCHHOM 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHJE TaOJMII
U TpauKOB, 1eNaTh BBIBOJBI IO PE3YNIbTATAM HCCIIEIOBAHUS

1.12

MPOBOJIUTh ~ KOCBEHHBIE  U3MEpeHHS  (U3UYECKUX  BEJIMYMH:
MJIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
M BBINOJHATh HW3MEPEHMS, CIeysd NPEAJIOKECHHOM HWHCTPYKIUH,
BBIUUCIIITh 3HAYEHUE BEIMYMHBI W AHAIM3UPOBATH IOJTYyYECHHBIC
PE3YJIBTATHI C YIETOM 33IaHHOMW MTOTPEIIHOCTH U3MEPECHUI

1.13

coOnogaTh  MNpaBWia TEXHUKM  0O€30macHOCTM Mmpu  padote
C J1abopaTOpHBIM 000PYyT0OBAHUEM

1.14

pa3nnyaTh OCHOBHBIE MPU3HAKA W3YYEHHBIX (PU3MYECKUX MOJIETCH:
MaTepuaibHas TOUKa, a0COJIFOTHO TBEPAOE TEJO, TOUYSUHbIN HCTOUHUK
CBETa, JIyd4, TOHKAas JIMH3a, INIAaHETapHas MOJENb aToMa, HYKJIIOHHAs
MOJENb aTOMHOTO sIpa

1.15

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS HU3YYEHHBIX MpUOOPOB
U TEXHUYECKHX YCTPOWMCTB C OMOPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHUS O CBOWCTBAaX (PU3MUECKUX SBJICHUM U HEOOXOIHMbIE
¢bu3nUecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl W CXEMAaTUYHBIE PHUCYHKH HW3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIBHBIX npruOOpoB
U TEXHOJIOIMYECKHX MPOIECCOB MPH PEHICHUH Y4COHO-TIPAKTUUIECKIX
3a71a4, ONTHYECKHE CXEMBI JIJISl TOCTPOCHUS M300pa)kKeHU B TIOCKOM
3epKalie U COOMparoIIe JInH3e
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1.17

NPUBOAUTH TPUMEPHl (HAXOMWUTh WH(OpPMAIMIO O TpUMEpax)
MPAKTHYECKOTO UCTIONh30BaHMS (PU3NICCKUX 3HAHUN B ITOBCETHEBHOM
YKU3HU JJ1s1 o0ecrieueHus: 0€301MacHOCTH Mpu 0OpallieHrHu ¢ mpudopamu
U TCXHUYCCKUMHU  YCTPOMCTBAMH,  COXPAHCHHUS  3/I0POBbSA
U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOTO TOBEACHHUS B OKPYXKaIOIICH

cpene

1.18

OCYIIECTBIISITh TOUCK UH(POpMAIIUU (PUZNYECKOTO COIEPKAHUS B CETU
WUuTepHeT, camMoCTOATENbHO (POpMyIupyst TOUCKOBBIM  3ampoc,
HAaXOJMUTh MYTH  OMNpeAeNieHus  JOCTOBEPHOCTH  IMOJY4CHHOU
uH(opMaIMi HAa OCHOBE MMEIONIUXCS 3HAHUM U JOMOJHUTEIbHBIX
HMCTOYHUKOB

1.19

UCIIOJIb30BaTh IPU  BBINOJHEHUH Y4EOHBIX 33JaHUA  HAy4HO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAep)KaHUs, CHpPaBOYHBIC
Marepuaisl, pecypcel cetu MHTepHer; BiageTh  IIpUEMaMU
KOHCIIEKTUPOBaHUS TEKCTa, Mpeo0pa3oBaHusl MH(POpMALMU U3 OJTHON
3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIE MMHUCHBMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE MH(GOpPMAIMK U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJICp)KaHMsI, MYOJIMYHO TPEJCTABISATh PE3YJIbTAaThl TPOEKTHOM
WM UCCIIEIOBATEIbCKOM  AEATENBHOCTH, IIPU 3TOM TI'PAMOTHO
VCIOJIb30BATh U3YYECHHBIN OHATUMHBIN anmnapaTr u3y4aeMoro paszesa
GU3UKKM ¥ COMPOBOXKJATh BBICTYIUICHHUE MPE3EHTAllMed C y4eToM
O0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHU Y4YE€OHBIX MPOEKTOB U UCCIEAOBAHUMN (PU3NUECKUX
MIPOIIECCOB pacIpeiesaTh OOs3aHHOCTH B TPYIIE B COOTBETCTBUU
C TIOCTaBJICHHBIMHU 3aJayaMu, CJICIUTh 3a BBINOJHECHUEM IJIaHA
NEeWCTBUI M KOPPEKTUPOBATH €TI0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJl B JAEATEIBHOCTb TPYMIIbl, BBICTPAMBATh KOMMYHUKATHBHOE

B3aMMO/JICHCTBHE, MPOSIBIIAS TOTOBHOCTH pa3peiiarb KOHPIUKTHI

IIpoBepsieMbIe 3JIeMEHTbI COAEPKAHUS

Kon Kon IIpoBepsieMblI€ 3IIEMEHTHI COAEPKAHUS
paszmena | dJIEMEHTa
8 MEXAHWYECKUE ABJIEHUA
8.1 Mexanunueckoe nBuxeHue. MarepuaibHas Touka. Cucrema
oTcueTa
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8.2 OTHOCHUTENEHOCTh MEXAHUYECKOTO IBHXKEHUS

8.3 PaBHOMEPHOE NPSMOIMHENHOE IBUKEHHE

8.4 HepaBHoMepHOoe mnpsimonuHeitHOe aBuxkeHHe. CpenHss
U MIHOBEHHAas CKOpOCTb Te€la NpU HEPAaBHOMEPHOM
JIBUKCHUH

8.5 YckopeHnne. PaBHOYCKOPEHHOE MPSMOJIMHEUHOE JIBUKEHUE

8.6 CBoOonHoe nagenue. OnbIThl ['amunes

8.7 PaBHOMEpHOE IBMKEHME IO OKPYKHOCTH. llepron n gyacrtora
oOpaleHus. JIunelinas U YIJI0Bast CKOpPOCTH.

[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 IlepBblit 3ak0H HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpernit 3akon HeroToHa
8.11 [IpuHIUII CYIIEpIIO3ULINU CUJT

8.12 Cwuia ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHHUs: Cujia TPEHUS CKOJIbKEHU S, CHJIa TPEHUS TTOKOSI,
JIPyrue BUJIbI TPEHUSI

8.14 Cuia TSKeCTH U 3aKOH BCEMUPHOIO TATOTEHUA. Y CKOPEHHE
CBOOOIHOTO MaJICHUS

8.15 JBmxkenue muaner BOokpyr Connua. llepBasg kocmuueckas
CKOpoCTb. HeBecoMOCTh U nieperpysku

8.16 PaBHOBecue marepuanbHOW TOUYKH. AOCONIOTHO TBEPAOE
TEN0
8.17 PaBHOBecMEe TBepHOro Tela € 3aKPEIUVIEHHOW  OCBIO

BpauieHusi. MoMeHT cuibl. LleHTp TskecTn

8.18 Nmnynse Tena. 3menenne umnyinsca. mmnynbe cumsl

8.19 3aKOH COXpaHEHUS UMITYJbCa

8.20 PeakTtuBHOE nBUMKEHIE

8.21 Mexanndeckas paboTa ¥ MOIITHOCTh

8.22 Pabota cun Tspkectu, ynpyroctd, TpeHus. CBs3b SHEPIrUH
U paboThI

8.23 [ToTeHumanbHas SHEPrUs TeJa, NOAHITOrO HAJl TOBEPXHOCTHIO
3emiu
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8.24 [ToTeHanbHas 3HEPrUs CKATOU MPYKUHbI

8.25 Kunetnueckas sneprusi. Teopema 0 KWUHETUYECKOW YHEPrUun

8.26 3aKOH COXpAaHEHUSI MEXaHUYECKON 3HEPIUU

8.27 [IpakTrdeckue padoTHI:
OnpeneneHue CpeaHEH CKOPOCTH CKOJBXKEHUS Opycka
WJIM IBYDKEHUS IIapUKa 10 HAKJIIOHHOW MIIOCKOCTH.
OnpeneneHue YCKOPEHUsI Tella TPU PaBHOYCKOPEHHOM
JBWKEHUU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU
IpyU  pPaBHOYCKOPEHHOM  JBMWKEHUU 0€3  HadaJbHOU
CKOpPOCTH.
[IpoBepka THUIOTE3bI: €CAM NPHU  PABHOYCKOPEHHOM
JBUKEHNHU 0€3 HayalbHOW CKOPOCTH ITYTH OTHOCATCS KaK P
HEUYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE MPOMEKYTKH
BPEMEHH OJINHAKOBHI.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIbKEHUS
OT CHJIbl HOPMAJILHOT'O JIABJICHUS.
Omnpenenenue ko3 HULMEHTa TPEHUS CKOJIbKEHUS.
OnpeneneHue )KeCTKOCTH NPYKUHBI.
OnpeneneHue pabOThl CUJIBI TPEHHS] TPU PABHOMEPHOM
JBH>KEHUU Te€Jia TI0 TOPU30HTAIbHON OBEPXHOCTH.
Onpenenenue padOThl CUJIBI YOPYrOCTH TPH TOIBEME
rpy3a C HCIOJb30BAHUEM HEMOABM)KHOTO W TOJBH)KHOTO
0JIOKOB

8.28 @u3nyecKue SBICHUS B MPUPOAEC: NPWIMBBI U OTJIUBHI,
nBmkeHue 1iaHer (COJIHEYHOM CHCTEMBI, PEAKTUBHOE
JIBUYKEHUE KUBBIX OpraHU3MOB

8.29 Texauueckue YCTpOMCTBA: CIIHJIOMETD, TaTYUKU

IMMOJIOKCHUS, PACCTOSAHUA U YCKOPCHUSA, PAKCTBI

MEXAHMWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU
KoJIeOaHUIA: TIEpUOJI, YACTOTa, aMILTUTYa

9.2 Marematndyeckuid U NpyKUHHBIN MasATHUKU. [IpeBpameHue
DHEPTUU TP KOJIeOATETHHOM JIBI>KCHHUH

9.3 3atyxawmue kosebaHus. BBIHYKIEHHBIE KOJeOaHUs.

Pe3onanc
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94 Mexanuueckue BOdHbL. (CBOHCTBA MEXAHUYECKHX BOJH.
[IpononpHblE W TONEPEYHbIC BOJHBI. J[TMHA BOJHBI
U CKOPOCTb €€ pachmpocTpaHeHUs. MexaHM4YeCKHe BOJHBI
B TBEPJIOM TEJI€, CEHCMUYECKHUE BOJIHBI

9.5 3ByK. ['poMKOCTh 1 BbICOTa 3BYKa. OTpakeHue 3ByKa

9.6 WNH(pa3ByK U yabTpa3ByK

9.7 [IpakTrueckue pabOTHI:
OnpeneneHue  4acToThl M Nepuoja  KoJiebaHui
MaTeMaTUYECKOr0 MassTHUKA.
OnpeneneHue 4acToThl U NEpHOAA KOJIEOaHUN MPYKUHHOTO
MasiTHUKA
HccnenoBanue  3aBUCUMOCTM  [epuojia  KoJiebaHuM
MOABEUIEHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanue  3aBUCUMOCTM  [epuojia  KoJiebaHuM
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH nepuoja KoJieOaHU
rpy3a, TMOJBEUIEHHOIO0 K HUTH, OT MAacChl TIpy3a
1 J)KECTKOCTH NPYKUHBI. M3MepeHne yckopeHus: CBOOOIHOTO
naJICHNs

9.8 du3nyuecKue SBJICHUS B NPUPOAE: BOCIPUITHE 3BYKOB
JKUBOTHBIMM,  3EMJICTPSICEHUE, CEUCMHYECKHE  BOJIHBI,
I[YHAMH, X0

9.9 TexHuueckne  yCTPOMCTBA:  3XOJIOT,  HCIOJIb30BAHUE
yIIbTPa3ByKa B OBITY 1 TEXHUKE

10 OJIEKTPOMATHUTHOE I1IOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJEKTPOMAarHuTHOE TOJIE. DJEKTPOMArHUTHBIE  BOJIHBI.
CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH

10.2 [I1kasa 3;1eKTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHutHas mnpupoaa cBera. CKOpOCTh CBeTa.
BoitHOBBIE CBOWCTBA CBETA

104 [IpakTrueckue pabOTHI:
N3yuenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IMOMOIIBIO
MOOMIIBHOTO TeedoHa

10.5 dusnvecKkue SBJICHUS B IPUPOJIE: OMOJIOTMYECKOe JICHCTBUE

BUJIUMOTO,  yIbTPA(UOIETOBOTO W  PEHTTEHOBCKOTO
W3JIy4EHUN
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10.6 Texnuueckue YCTPOMCTBA: VICMOJIb30BAHUE

AIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSA3U
11 CBETOBBIE SABJIEHUA

11.1 JlydeBasg mozaenb cBera. ICTOUHUKY CBETa

11.2 [IpsamonrHERHOE pacIpOCTPaHEHHUE CBETA

11.3 Otpaxxenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa

114 [Ipenomiienne cBeta. 3akoH mnpesiomieHus: ceera. [lomHoe
BHYTPEHHEE OTpaKEHUE CBETA

I1.5 JIunza. Xon nydeit B IMH3e

11.6 Ontuueckas  cucrema  (oroammapata,  MHKPOCKOIA
U TEJIECKOoIa

11.7 ['na3 KakK OITHYECKAas CHUCTEMA. bimzopykocTh
U JJaJIbHO30PKOCTh

11.8 Pa3znoxxenne Oenoro cera B crekTp. Omnbitel HperoTOHA.
CnoxeHue CreKTpalbHBIX LIBETOB. Jlucnepcus ceeta

11.9 [IpakTrueckue padbOTHI:
HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOTO
Jy4a OT yrja MnaJieHus.
W3ydenue  xapakTEepUCTHK  HM300pa)KeHUs  MpeaMera
B IJIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTU YyIJia MPEJIOMIICHHUSI CBETOBOT'O
Jy4da OT yrja MaJieHus] Ha TPaHUIIE «BO3AYX — CTEKJIO».
[Tonyyenue n3o0paxeHui ¢ MOMOIILI0 COOMpPArOIEH JTUH3HI.
OmnpeneneHue (POKYCHOTO PAacCTOSHUS M ONTHYECKOM CHJIBI
coOMparoIIeH JTMH3HI.
OnBITHI TIO PA3TIOKEHUIO OEIIOTO CBETA B CIEKTD.
OnbpITEl TIO  BOCHPHUATHUIO I[BETAa MPEAMETOB TIPU HUX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIBTPHI

11.10 dusnueckue ABICHUS B mpupoe: 3aTMenust Connia u JIyHsl,
[[BETa TEJ, ONTHUYECKHUE SIBJICHUS B arMocdepe (LBET Heba,
pedpakuus, pagyra, MUPax)

I1.11 TexHu4yeckre yCcTpoMCTBa: OYKM, MEPUCKOIN, (hoToammapar,
ONTUYECKHE CBETOBOBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnbiTel Pezepdopna u nanerapras Mojens aroma. Mojenb

aroma bopa
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12.2

Hcnyckanue u MOOrJoOmIEHHE CBETa aTroMOM. KBaHTBHI.
JluHenyaTeIe CIEKTPBI

12.3

PagnoaktuBHOCTh. Anb(ha-, 6eTa- U raMMa-u3IydeHus

124

Crpoenune aromHoro siapa. HykiloHHas Mozaenb aTOMHOIO
anpa. 3oronsl

12.5

PannoaktuBHble mnpeBpaimieHus. llepuon momypacnana
aTOMHBIX sIJIep

12.6

AnepHple peakiuu. 3aKOHBI COXPAHEHHS  3apsA0BOrO
Y MacCOBOT'0 YHCEN

12.7

3HCpFI/I$I CBs3M aTOMHBIX AJCP. CBs3b Macchl U OHCPIrun

12.8

Peakiiuu cuHTe3a W AeneHus saep. VICTOYHUKUA SHEPruu
CouHIta ¥ 3Be31

129

SnepHas sHepreTuka. J[eicTBUE palMOAKTUBHBIX U3ITy4CHUMN
HA JKUBBIC OPTaHU3MbI

12.10

[IpakTrueckue padOTHI:

HaOmronenue  CIUIOIIHBIX W JIMHEHYAThIX  CIEKTPOB
U3ITydCHUS.

HccnenoBanue TpEeKOB: M3MEPEHUE DHEPrUM  YaCTHUIIbI
110 TOPMO3HOMY TyTH (110 (poTOrpadusim).

N3mepenune paainoakTUBHOTO (hoHA

12.11

@u3nyeckue  SABJICHUS B NPUPOAE:  E€CTECTBEHHBIN
paaroaKTUBHBIA ()OH, KOCMUYECKHE JIy4d, PaJuOaKTUBHOE
U3JIy4eHUE IIPUPOIHBIX MHHEPAJIOB, NEUCTBUE
PAIUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEJIOBEKA

12.12

TexHuueckne yCTpOMCTBA: CIEKTPOCKOI, WHIUBUYaJIbHbBIN
JI03UMETp, KaMepa Buiibcona
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NNEPEYEHbB (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 110 KJTIACCAM
MPOBEPSIEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUA
OCHOBHOMH OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U JIEMEHTOB COAEPKAHUS 110 ®PU3UKE

JUis TIpoBeIEHHUsI OCHOBHOTO TOCYJApCTBEHHOI'O 3K3aMeHa 1o ¢u3uke (manee —
OI'D mo ¢usuKe) UCnoab3yercs nepeueHsb (KoaupukaTop) MpoBepsIeMbIX TpeOOBaHMIA
K pe3y/ibTaTaM OCBOEHHUS OCHOBHOI 00pa3zoBaTelbHOM MPOrpaMMbl OCHOBHOI'O OOIIEro
00pa30BaHUs U AIEMEHTOB COACPKAHUS.

IIpoBepsiembie Ha OI'D mo puzuke TpedOBaAHUA K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOIl MPOrPaMMbl OCHOBHOI'0 00111€er0 00pa3oBaHus

Kon
IIPOBEPSAEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IIPEIMETHBIM PE3yJIbTaTaM 0a30BOro
YPOBHSI OCBOCHUSI OCHOBHOM 00pa30BaTCIIbHON IMPOTrpaMMBbl
OCHOBHOTO 00111er0 06pazoBanus Ha ocHoBe DI"OC

1

[Tonnmanue ponu GU3MKU B HAYYHON KapTUHE MUPA;
c(hopMUPOBAHHOCTH 0A30BBIX MPEJCTABICHUI O 3aKOHOMEPHOM CBS3H
Y MI03HABAEMOCTH SIBJICHUI MPUPOIBI, O POJIH SKCIIEPUMEHTA B (DU3HKE,
0 CHCTEMOO0Opa3yroIel poau (PU3UKHU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH, 00 SBOJIIOIMHU (DU3UICCKUX 3HAHUN U UX POJIH
B IICJIOCTHOM €CTECTBEHHOHAYYHOM KAapTHUHE MHpa, O BKJIAJE
POCCUICKMX W 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pPA3BUTHE HAYyKH,
OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHUpA, PA3BUTHE TEXHUKU
W TEXHOJOTHH

3HaHUsA O BUJAX MaTepuu (BEIIECTBO M MOJIE), O JBUXKECHHM Kak
croco0¢ CyIIeCTBOBAaHMS MaTepPUH, 00 aTOMHO-MOJICKYJISIPHOU TEOPUH
CTPOEHHUSI BEIECTBA, O (PU3MUYECKON CYIIHOCTH SIBICHUW MPUPOJBI
(MEXaHMYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX U KBAHTOBBIX);
YMEHHE PA3JINYaTh SBJICHUS MO ONMMCAHUIO UX XapPaKTEPHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JACMOHCTPUPYIOIMX JaHHOE (PU3HUECKOE
SIBJICHUE;

YMEHHUE PACO3HABATh MPOSBICHUE U3YUCHHBIX (PU3UYECKUX SIBJICHUM
B OKPYXKAIOIIEM MHUpPE, BBLIEISS HX CYIIECTBEHHBIE CBOMCTBA
(TIpu3HaKN)

Brnanenne ocHOBaMHM MOHSTHUHWHOIO armapara ¥ CHMBOJUYECKOTO
s3bIKa (PU3UKK U UCTIONB30BaHUE WX JIJI pellieHUs yaeOHbIX 3a/1a4y;
YMEHHE XapaKTepU30BaTh CBONCTBa TeJ, (PU3MUECKUE SIBICHUS
U TPOLECCHl, HUCHONb3yd (yHIaMEHTaJIbHbIE W HIMIIUPHUYECKHE
3aKOHBI
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YMeHue onuchbiBaTh HN3YyUYCHHBIC CBOMCTBA T€I U (bHBI/II-IeCKI/Ie SBJICHMA,
HCIIOJIb3YA (1)I/I3I/ILI€CKI/I€ BCIIMYMHBI

BrnageHne OCHOBaMHM METOAOB HAYYHOTO T[IO3HAHUS C YYETOM
COOJTFOICHHSI TTPAaBUIT 0€30ITaCHOTO TPY/Aa:

HaOmoeHue (PU3MYECKUX SBJICHUN: YMEHHE CaMOCTOATEIbHO
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JaHHOro Habopa
000pY/IOBaHUS IO HHCTPYKIIMH, OMUCHIBATH XOJI ONBITA W 3aIHCHIBATH
ero pe3yJbTaThl, POPMYIHUPOBATH BHIBOIBI;

NPOBEJICHHE MPSIMBIX U KOCBEHHBIX U3MEPECHUN (PU3NIECKUX BEITMUNH:
yMEHHE IUIAaHUPOBATh HM3MEPEHHS, CAMOCTOSATEIBHO COOHMpATh
OKCIICPUMEHTAIBHYI0 YCTAaHOBKY TIO0 HMHCTPYKIIUH, BBIYHCISTH
3HAYCHHE BEIMYMHBI U aHAJIM3UPOBATh IMOJIyYECHHBIE PE3yJIbTaThl
C YY4ETOM 33JJaHHOM MOTPEUTHOCTH PE3yJIbTaTOB U3MEPEHUH;
NpOBEJIEHHE HECIOKHBIX OKCIEPUMEHTAIBHBIX  HCCIEIOBaHUIA;
CaMOCTOSITENIFHO ~ cOOMpaTh  AKCIEPUMEHTAIBHYI0  YCTaHOBKY
U TPOBOAUTH HCCIENOBAHWE TIO WHCTPYKIHHU, TPEACTABIATH
MOJTYYCHHBIC 3aBUCUMOCTH (PH3MYECKUX BEJIMYUH B BHJE TaOIHI]
U TpauKOB, YYHUTHIBATH MOTPEHIHOCTH, [€JaTh BBIBOABI II0
pe3ylbTaTaM HCCIIe0BAHHS

[lonumaHue  XapakTepHBIX  CBOMCTB  (DU3UYECKUX  MOJEJeH
(MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, MOAEIHU CTPOCHHUS
ra3oB, JKUAKOCTEW M TBEpAbIX TeJ, IUJIAHETapHas MOJENIb aToMa,
HYKJIOHHasT MoOJieJlb aTOMHOIO f/pa) M YyMEHHE TMPUMEHSTh HX
JU1s1 0OBSICHEHUS (PU3UYECKHUX TTPOIIECCOB

YMenne oO0BACHATh (PU3NYECKHUE MPOLIECCHl M CBOMCTBA TE€J, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHHE C ONIOPOM HAa U3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (pU3NUECKIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ MOZEIIN

YMenne pemarh pacdyeTHbie 3amaun (Ha Oaze 2—3 ypaBHEHUN),
UCIIOJIb3ySd 3aKOHBI H  (OPMYIBI, CBSI3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMCHIBATh KPATKOE YCJIOBUE 3aJlayu,
BBISIBIISITh HEJIOCTAIONIME JIaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBIC ISl €€ PEIICHUSs, UCIIOIb30BaTh CIIPABOYHBIC JaHHEIE,
MPOBOJIUTh PACUEThl U OIEHUBATh PEATUCTUYHOCTH IMOJY4EHHOTO
3Ha4YCeHUs (PU3MYECKON BEIIMUYMHBI, YMEHHE ONPECNIATh Pa3MEPHOCTh
(bU3MYECKON BEIMUUHBI, TOTYYEHHON MPU PEIICHUH 3a/1a4u

YMeHne XapakTepu30BaTh IPUHLHUIBI  JEUCTBUA TEXHUYECKHUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
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TEXHOJIOTUYECKUX IPOLIECCOB 110 MX ONHMCAHUIO, WCIIOIb3Ysl 3HAHUSA
O CBOICTBax (IM3MUYECKUX SBICHUA W HEOOXOAUMBbIE (PHU3NUECKHE
3aKOHOMEPHOCTH

10

YMeHHe  UCMOoJIb30BaTh 3HAHUS O  (DU3UYECKUX  SBICHUSAX
B TOBCETHEBHOM JKM3HU [UIsI  oOecriedyeHHs  O€30MacHOCTH
npu oOpalieHuu C OBITOBBIMU MPUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHECHHUS 3J0pPOBbSI U  COOJIIOACHUS HOPM
DKOJIOTMYECKOr0 TMOBEJAEHUS B OKPYKAWOIIEH Ccpene; NOHMMAaHHE
HEOOXOJIUMOCTH TMPUMEHEHHUS JTOCTHKCHUN (UM3UKA U TEXHOJIOTHUM
JUISl pallMOHAIBHOTO MPUPOIONOJIb30BAHUS

11

OnbIT Moucka, NpeoOpa3oBaHUs U MPEACTABICHUS HHPOPMAIIH
(U3UYECKOro COAEp)KaHUS C HCIOIb30BAaHUEM HH(POPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUIA;

YMEHHE OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHOH HWH(OpMALNU
Ha OCHOBE MMEIOIIMXCS 3HAHUHI U JTONOJIHUTEIbHBIX HCTOYHUKOB;
YMEHHE MCIO0JIb30BaTh IMPH BBINOJHEHUN YYEOHBIX 33JaHUIl HAyYHO-
HNOMYJSIPHYIO JUTEPATYPY (U3HUECKOTO COAEPIKAHUSA, CIPABOYHBIE
MaTepHalibl, pecypchl cetu UHTepHerT;

BJaJicHHe 0a30BbIMM HaBbIKAMHU MpeoOpa3oBaHHs HHPOPMALUH
M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE NHUCHBMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIIUU U3 HECKOJIBKUX UCTOYHUKOB

IlepedeHb 3J1eMeHTOB coepxkanusi, npoBepsaeMbix HA OI'D nmo puszuke

Kon [IpoBepsieMblIid JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexannueckoe JBHKeHUE. MarepuanbHas Touka. (Cucrtema OTCYeTa.
OTHOCUTENBHOCTh JBUKECHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE JBMXeHue. Cpennsisi ckopocTb. Dopmyna
JUUIS1 BBIYUCTIEHUS CPEHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMEpHOE MPSIMOIMHENHOE ABM)KEHUE. 3aBUCUMOCTh KOOPJUHATHI Teia

OT BPEMEHHM B CIIy4a€ PaBHOMEPHOTO MPAMOJIMHEUHOTO JBUKECHUS:

X(t) = Xo + vit.
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['padmku 3aBUCMMOCTH OT BPEMEHHU IJIsl MPOEKLIHUU CKOPOCTH, MPOEKIHH
IIEPEMEILEHHNS], IIYTH, KOOPAWUHATHI INPU PABHOMEPHOM MPSMOJIMHEMHOM
JBHKCHUU

1.4 3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUYKCHUS
2
x(t)y=x,+v, t+a !
-0 0x x A
2
dopMybl 1JI1 MPOSKITUU MEPEMEIICHUS, TPOSKIIMH CKOPOCTH M MPOCKIIUH
YCKOPEHUSI TIPU PaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBUKEHUU:
12
s )=y, t+a -—,
2
v.(t)=v, +a,_t,
ax(t) = const,
V2X2 - V1x2 = 2axSx.
['paduku 3aBUCUMOCTH OT BPEMEHM JIJIsi MPOCKIMU YCKOPEHUS, MPOCKIIUU
CKOPOCTH, MPOCKIHUHU NEPEMEIICHUS, KOOPIUHATHI IPU PABHOYCKOPEHHOM
MPSIMOJIMHEWHOM JIBUOKEHUU
1.5 CBobomnoe nagenue. opMyibl, OMKUCHIBAIONINE CBOOOIHOE MaJcHUE Tela
M0 BEPTUKAIMU (ABMYKEHHE TeJIa BHU3 WM BBEPX OTHOCUTEIIBHO MOBEPXHOCTH
3emnu). I'paduku 3aBUCUMOCTH OT BPEMEHM MJisi MPOEKIMU YCKOPEHUs,
MPOEKIIMM CKOPOCTH W KOOPJIWHATHI TIpU CBOOOJHOM TMaJ€HUU Teja
M0 BEPTUKAIU
1.6 CKOpOCTh paBHOMEPHOTO JBHMXKEHUS TeJla IO OKPYKHOCTH. Hampapienue

CKOPOCTH.
dopmyiia i1 BBIYUCIACHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTH M IIEPUOT
oOpareHus:

2n R

T

LlenTpocTpemuTensHoe yckopeHue. HampaBineHne 1eHTpOCTPEMUTEIBHOTO
yckopeHnus. DopMyina 11t BBIYUCICHHUS] YCKOPEHUS:

2

v
aH —E

dopmyna, CBA3BIBAIOIIAS TIEPHOJ] U YACTOTY OOpAaIICHHUS
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1
V=—
T
1.7 Macca. I1notHocTh BemiectBa. @opMyra Ayl BBIYUCIEHUS TIJIOTHOCTH:
m
p==
V
1.8 Cuna — BexkTopHas puznueckas BenuunHa. Clo)KeHUE CHIT
1.9 SIBnenne nnepuuu. llepseiit 3akon HeroTona
1.10 | Bropoii 3akon HeroTOHa:
F=m-a.
CoHamnpaBlIeHHOCTh BEKTOpPA YCKOPEHUS Tella ¢ BEKTOpa  CHJIbL,
JICUCTBYIOIIIEH HA TEJIO
1.11 | B3aumoperictBue ten. Tpernit 3akoH HeroToHa:
Fy=—F_,
1.12 | Tpenue nokost U TpeHUe CKOJbKEHUA. DOpmyIia sl BBIYACICHUS MOIYJIS
CHUJIbI TPEHUS CKOJIbKCHUS:
F,=p-N
1.13 | lepopmanius tena. Yopyrue u Heyrnpyrue aehopmainuu. 3aKoH yIpyrou
nedopmanum (3akoH I'yka):
F=k-Al
1.14 | BcemupHOe TAroT€HUE. 3aKOH BCEMUPHOTO TATOTEHUSA:
m, -m
—_.0
F=G —.
R
Cuia TspKkecTH. Y CKOpeHHe CBOOOHOTO TaCHUS.
dopmyna AJig BHIYUCICHUS CUIIBI TSYKECTH BOJM3U TTOBEPXHOCTH 3EMITH:
F =mg.
JBmwxenue nmaner Bokpyr CoisHma. lIlepBas KocMuueckas CKOpPOCTb.
HesecoMocTs u nieperpysku
1.15 | Ummynsc Tena — BeKTOpHAs (pu3ndecKas BEIUUMHA.

p=my

HIMITysnbC CUCTEMBI TEIL.
N3menenne nmnyinbsca. Mimmynsc cusl
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1.16

3aKkoH COXPAaHCHUS UMITYJIbCa IJIA BaMKHYTOfI CHUCTCMBI TCJII.

p =myV, +m,V, = const.
171 272

PeaxtuBHOE IBUXKEHIE

1.17

Mexannueckast padota. opmysia AJisg BHIYUCICHUS paOOThI CUJIBI:

A = Fscosa.

Mexannueckas MOIIHOCTB:

N=4
t

1.18

Kunetnueckas u MMOTCHIMAJIbHAA SHCPIU.
(DOpMy.Ha JJIA BBIYHMCIICHUA KUHETUYECKOMN 9HCPIrun:

TeopeMa 0 KHHETUYECKOM SHEPIUH.
dopmyna i BRIUUCICHHUS MOTEHIIMATBLHON SHEPIUU Teja, MOJHITOr0 Hajl
3eMiten:

E, = mgh

1.19

MexaHnnueckast SJHEprus:

E = Ex + E,.

3aKOH COXpaHEHUs MeXaHWueckod »Heprun. Popmyna s 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPIUU B OTCYTCTBUE CUJI TPEHHUS:

E = const.

[IpeBpanieHne MEXaHUYECKON SHEPTUU TTPH HAJIMYUU CHJIbI TPEHHS

1.20

IIpocThie MEXaHU3MBI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Prryar. MoMeHT CUIIBI;

M =Fl

YcnoBue paBHOBECHS phlyara:

Mi+M;+...=0.

[ToaBM)XKHBIN ¥ HENOABYKHBINA OJIOKH.

110JIC3HAs
AzanaquHax

KITJI mpocThiX MEXaHU3MOB, 1 =
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1.21 | laBieHue TBEpAOro Tena.
@opmyna 1 BBIYUCICHUS JABJIECHUS TBEPAOIrO TENA:
F
P=—
S
JaBnenue raza. AtmocepHoe JaBlICHUE.
['mapocratnyeckoe NaBIeHUE BHYTPU KUIKOCTH.
dopmyrna 1Jig BEIYUCICHUS JABJICHUSI BHYTPH KUIKOCTH:
p = pgh+ p,
1.22 | 3akon Ilackamns. ['mapaBiudeckuil mpecc
1.23 | 3akon Apxumena. @opmyna s ompeAeiaeHHs BBITAJKUBAIOIICH CHIIBI,
JNEHCTBYIOIIEN Ha TENO, MIOTPYKEHHOE B JKUJIKOCTh WJIH Ta3:
F Apx. = p g V
VYcnoBue maBanus tena. [lnaBanne cynoB U BO3AyXOIIaBaHUE
1.24 | Mexanuueckue kosneOaHus. AMIUIMTYAA, TEPUOJ U 4YacToTa KojeOaHUHM.
1
dopMymnas cBs3bIBarolas yacT oty ¥ MepH ol Konel aH nif: V=
1.25 |Maremartuueckuidi W TpPYKUHHBIA MasTHUKH. [IpeBpaimieHue sHepruu
IpH KOJICOATEIIbHOM JIBUYKEHUHN
1.26 | 3aryxatouiue kosieOanusi. BeiHyX1eHHbIE KoneOaHus. Pe3onanc
1.27 | Mexannueckue BoiHbL. [IpogosibHbIE M MIONIEpEYHbIE BOIHBL. J[T1MHA BOJIHBI
Y CKOPOCTh PaCIpOCTPAHEHUS BOJHBI:
A=v-T
1.28 | 3Byk. ['poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKOBOM BOJIHBI HA TPAHULIE
nByx cpen. MIHdpas3Byk u ynbTpa3Byk
1.29 | IIpakTuueckue pabOThI

N3MepeHne cpelHEN TIIIOTHOCTH BEILIECTBA; apXUMENOBOW CHUJIBL; )KECTKOCTU
NPYXUHBI; K0P PUIMEeHTa TPEHUS CKOJIBKEHUSI; pA0OTHI CUJIBI TPSHHUS, CUJITBI
YIIPYTOCTH; CPEeIHEN CKOPOCTH ABMXKEHHS OpYCKa MO0 HAKJIOHHOM IMJIOCKOCTH;
YCKOPEHHSI OpyCKa MpW JBIKCHUM MO HAKIOHHOW IJIOCKOCTH; YaCTOTHI
U Tepuoaa KoieOaHWi MaTEeMaTHYEeCKOTO MAasTHHKA; YaCTOTHI M TEpPUOja
KOJicOaHUW TPYKWHHOTO MAasTHUKA; MOMEHTa CHJIbl, JICHCTBYIOIIETO
Ha pbryar; pabOThl CUJIBI YIPYTOCTH TPH TMOABEME Tpy3a C IMOMOIIBIO
HETOJBIDKHOTO 0JI0Ka; paboThl CHJIBI YIPYrOCTH MpU TOABEME Tpy3a
C MOMOMIBIO MOJABUKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXUMEA0BOM CUJIBI OT 00beMa MOTpYy>KEHHOM
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YacTU TeNla U OT IJIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTU BBITAJIKUBAIONICH
CHWJIBI OT MacChl Tela; CUJIbl TPEHHUS CKOJIBKEHUSI OT CHJIbI HOPMAaJIbHOTO
JABJIEHUS W OT pOJa IOBEPXHOCTH; CHUJIbI YIPYTrOCTH, BO3HHUKAOIIEH
B [IPY>KHHE, OT CTeNeHH AedopMalliy MPYKUHBI; YCKOPEeHHs OpycKa OT yriia
HaKJIOHA Hampapisiouled; nepuoga (4acToThl) KOJIEOAHUM HUTSHOIO
MasiTHUKa OT JJIMHBI HUTH; MEPUOJa KOJCOAHUN NPYKUHHOTO MasTHUKA
OT MacChl Tpy3a M >KECTKOCTH MPYXHUHBI; HCCIEIOBAHUE HE3aBUCHUMOCTHU
nepuo/ia KojeOaHui HUTSIHOTO MasgTHUKA OT MacChl rpy3a.

[IpoBepka ycaoBHUsl paBHOBECHS pblyara

1.30

dusnueckue SBICHHUS B INPUPOAE: NPUMEPbl IBHKEHHS C PA3IMYHBIMU
CKOPOCTSIMA B JKMBOM M HEKHBOW IPUPONAE, NIECUCTBUE CHIIBI TPEHUSA
B IIPUPOJIC M TEXHUKE, IPWINBBI U OTIUBBI, ABWKEHUE TUIaHET COIHEYHON
CUCTEMBI, PEAaKTUBHOE [BU)XECHUE JKMBBIX OpPraHU3MOB, PbIYard B TEJE
YeJI0BEeKa, BIUSHUE aTMOC(EPHOr 0 aBJIECHUS Ha )KUBOUW OpraHu3M, IJIABAaHUE
pbIO, BOCHpUATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHHE, CEMCMHYECKHE
BOJIHBI, [IYHAMH, X0

1.31

TexHuueckne ycTpoucTBa: CIUIAOMETP, JATUYUKHU TOJIOKEHUSI, PACCTOSHUS
U YCKOPCHHWS, JUHAMOMETpD, IMOAMIUITHUKHU, PAKETHI, phlYar, MOBHKHBIN
U HEMOJIBIKHBIN OJIOKM, HAKJIOHHAsA IUIOCKOCTh, MPOCTHIE MEXaHU3MBbI
B ObITy, cooOmiaromuecss COCylbl, yCTPOWCTBO  BOJOMPOBO/A,
THIPABIUYECKUNA TIpecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, IMOPIITHEBOMN
HACcOC, AapeoMeTp, DOXOJIOT, HCIOJb30BAaHUE YyIbTpa3Byka B  OBITY
U TCXHHUKE

TEIUIOBBIE ABJIEHHUA

2.1

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOEHUS
BeliecTBAa. MoJenu TBEPAOro, XKHUIAKOTO M Ta3000pa3HOTO COCTOSHUN
BenlecTBa. Kpucramimueckue u amopgHble Tena

2.2

JBmxenue wyactul BemectBa. CBs3b CKOPOCTH JBUKEHHS YaCTHIIL
c Temrieparypoid. bpoyHoBckoe nBmxenue, 1uddys3us

2.3

CMmaumBaHue U KalTWJUIAPHBIC ABJIICHHA

2.4

TermoBoe paclIMpeHue U cKaTue

2.5

TermoBoe paBHOBECHE

2.6

Buyrpennsisi sHeprusi. Pabota u Ternsonepenada Kak crnocoObl U3MEHEHUS
BHYTPEHHEN DHEPIUU

2.7

BI/IJILI TCIIonepeaadn: TCrjIonpoBOAHOCTb, KOHBCKI U, U3JIYYCHHC

2.8

HarpeBanne wu oxnaxaenue Tten. KommyectBo TemmnoTel. Y AenbHAs
TEILIOEMKOCTD:
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Q=cm(t2 —t1)
2.9 3aKOH COXpAaHEHUS PHEPTUU B TEIJIOBBIX MPOLECCax. Y paBHEHHE TEIIOBOTO
OanaHca:
Qi+Q+..=0
2.10 |Hcnapenue n xkoHAeHcauus. Mi3MeHeHHe BHYTPEHHEN SHEPrUU B MPOILIECCE
ucnapeHuss W KoHJeHcanuu. KuneHue XKUIKOCTU. YIelbHas TeIioTa
napooOpa3oBaHMUS:
L=2
m
2.11 | BmaxxHocTb Bo3ayxa
2.12 |IInaBnenne w KpucTaum3anusa. V3MeHeHHe BHYTPEHHEW DHEpPruu
MIPU IJIABJICHUU U KPUCTAILTU3AlUU. Y IeJIbHAS TEIJI0TA IIABJICHUS:
=2
m
2.13 | BHyTpeHHSI1 SHEprusi CropaHusi TOIUIMBA. YJI€JbHAsl TEIUIOTa CrOPAHUS
TOIJINBA:
q=—
m
2.14 | Ilpunnuns! paboTsl TertoBeix ABurateneid. KI1J TernmoBoro nBurarens
2.15 | IIpakTuueckue pabOThI
N3mepeHne  ynesibHOM  TEIUIOEMKOCTH  METAJUIMYECKOrO  LIUJIMHIPA;
KOJINYECTBA TEIUIOThI, IIOJIy4EHHOIO BOJOW KOMHATHOM TEMIIEpaTyphl
(GUKCUPOBAaHHON MAacchl, B KOTOPYIO OIYIIEH HArpeThlidi IWJINHID;
KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HArPEThIM LMWJIMHAPOM, MTOCIE OMYCKAHUS
€ro B BOJly KOMHAaTHOW TEMIIEPATYpPbl; OTHOCUTEIBHON BIAXKHOCTH BO3/1YXa;
yI€IbHOW TETJIOTHI IUIABJICHHUS JIbJA.
HccnenoBanne n3MEeHEHUsI TEMIEPATYPhl BOJIBI MPU PA3IMUHBIX YCIOBUSX;
SBJICHUSl TEIUIOOOMEHa NpPH CMEIIMBAHUM XOJOAHOWM W TOpsiued BOJBI;
Iponecca UCIapeHUs
2.16 | ®usnueckue SABICHHS B MPUPOJE: IOBEPXHOCTHOE  HATSHKEHUE
M KaNWJUISIPHBIE SIBICHUS B MPUPOJAE, KPUCTAUIBI B MPUPOJE, U3ITyUYCHUE
Connira, 3amep3aHue BOJOEMOB, MOPCKHE OpHu3bl; OO0pa30BaHHME POCHI,
TyMaHa, uHesl, CHera
2.17 | Texuuueckue yCTPOMCTBA: KaOWUIAPHI, TMPUMEPHl  UCIOJIb30BaHUA

KPHUCTAJUIOB, KUJKOCTHBIA TEPMOMETp, MNATUYMK TEMIIEPATYPbI, TEPMOC,
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cHCTEeMa OTOIUJICHHSI JOMOB, TUTPOMETPHI, ICUXPOMETP, NapoBasi TypOuHa,
JBUraTellb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

BJICKTpI/IBaHI/IH TCII. I[Ba BH A JICKTPUYICCKUX 3apsAd0B

3.2

BaumoneiictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUS JIEKTPHUYECKOT0 3apsiia

34

Dnektpuyeckoe noje. HampsbkeHHOCTh anekTpuueckoro mnoss. [IpuHiun
CYIEPHO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocutenn »snexkTpudeckux 3apsaoB. JlecTBHE 3JIEKTPUYECKOTO OIS
Ha 3JIEKTpUYEecKue 3apaabl. [[pOBOAHUKH U TUAJIEKTPUKH

3.6

[TocToAHHBIN PIEKTpUYECKUN TOK. JefcTBUS anekTpudeckoro toka. Cuma
Toka. Hanpsiokenue.

=4
t

v=-2

q

3.7

DJIEKTPUUYECKOE COMTPOTUBIICHHUE. Y IEIBHOE YJICKTPHUECKOE COMPOTUBIICHUE:

R=
S

3.8

3akoH Oma JJ1s1 y4acTKa 3JIEKTPUUECKOMN LEIHU:

3.9

HOCJ’ICILOB&TGJ’IBHOG COCAMHCHUC IIPOBOJHHUKOB:

L=L;U=U; + U R=R; +Ro.
HapaJ]J]eJIbHoe COCANUHCHUC HpOBOI[HHKOB paBHOFO COHpOTI/IBJIeHI/ISI:

R

CmMmernianHbIe COCIMHCHU IIPOBOAHHUKOB

3.10

PaboTa 1 MOLTHOCTH 3JIEKTPUUYECKOTO TOKA.

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

3.11

3akoH [[xoynsa-Jlenua:

Q=I-R-t

95



depepanbHas padbouas mporpamma | dusuka. 7—9 kaaccel (0a30Bblii YPOBEHB)

3.12 | OnmbiT Opcreaa. MarHuTHoOe 1ojie MpsIMOro MPOBOJHUKA ¢ TOKOM. JIuHumM
MAarHUTHOW UHAYKIIUU

3.13 | MarHuTtHO€ TOJIE€ MOCTOSHHOTO MAarHuTa. B3auMonencTBUE MOCTOSHHBIX
MarHuTOB

3.14 | JlelicTBME€ MarHMTHOTO TOJISl HA MIPOBOJIHUK C TOKOM

3.15 | Onsbitel ®apanes. SABieHne 3MEKTPOMArHUTHON MHAYKIMH. [IpaBuio Jlenna

3.16 | I[IpakTuyeckue pabOThI
H3MmepeHue 3JIEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOUIHOCTH
AIIEKTPUYECKOr0 TOKA; pabOTHI JJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBHCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IIPOBOJAHHUKE
(pe3ucTopbl, JaMIlOYKa), OT HANPSDKEHUS Ha KOHIAX IMPOBOJHUKA;
3aBHCUMOCTH COINPOTHUBIICHHS OT JUJIMHBI MPOBOJHMKA, IUIOIIATU €ro
MONEPEYHOr0 CEUYECHUS U YIEIbHOTO CONPOTUBIICHUS.

[IpoBepka paBuiia JUISt AIEKTPUYECKOTO HaIpsKeHUs
IpU MOCJIEAO0BATEILHOM COCIMHEHUN NPOBOJHUKOB; IpaBWia [JI CHUJIBI
AIEKTPUYECKOr0 TOKAa MpH NapayieJIbHOM COEIUHEHHH IPOBOJIHHKOB
(pe3ucTophl U JIAaMIIOYKA)

3.17 | ®usuyeckue SBICHUS B MPUPOAE: DIEKTPUUECKHUE sABIECHUS B aTMocdepe,
JJIEKTPUYECTBO HKUBBIX OPraHM3MOB, MarHUTHOE TMoye 3emiu, Apend
MOJIFOCOB, POJb MArHUTHOTO MOJS JJs JKU3HU Ha 3emiie, MOJSIPHOE
CUSIHUE

3.18 | TexHuyeckue ycTpOWCTBA: JIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUUECKOM DHEPIUH, 3SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIC AIIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
NPENOXPAHNUTEH, DJIEKTPOMATHUT, 3JIEKTPOABUIATENb MOCTOSHHOIO TOKA,
TEHEPaTOp MOCTOSTHHOIO TOKA

3.19 | OnekrpomaruuTHblie BoHbIL. [lIkana 31eKTpOMarHUTHBIX BOJH

3.20 | JIyueBas mozaensb cBeta. [IpsMoinnHeitHoe pacipoCTpaHEeHHE CBETA

3.21 | 3akoH oTpaxeHnus ceta. [lnockoe 3epkano

3.22 | IIpenomneHue cBeTa. 3aKOH NPEJIOMIICHUS CBETA

3.23 | Jucnepcus cBeTa

3.24 | JImuza. Xox nydyed B auH3e. DOKYyCHOE paccTosiHME JHUH3bL. OnTtudeckas
CHJIa JIMH3BI:

D=1/F
3.25 |I'ma3 kak onTuueckas cucrema. Onruyeckue mpruOopsl
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3.26

[TpakTrueckue paboOTHI

M3mepeHne onTU4ecKoil CUIIbl COOMpPAIOLIEH JIMH3BI; (POKYCHOTO PacCTOSHUS
cobuparomieii JUH3bI (IO CBOWMCTBY paBeHCTBA pa3MEpOB IpeaMeTa
U M300paKeHUs, KOTJa IMpeaMeT pacloyiokeH B JBOWHOM (okyce),
HoKa3areJsl MPeIOMIICHHS CTEeKIIa.

HccnenoBanne CcBOICTBa H300pakeHUs, TIOJYYEHHOTO C TOMOIIBIO
coOuparoleil TMH3bI; U3MEHEHUSI (POKYCHOTO PACCTOSIHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jy4ya OT yIJla MaJleHUs
Ha IPaHULIE «BO3IYX — CTEKJIO»

3.27

®uznueckue gBieHUs B npupoze: 3atmeHus ConHua u JIyHsl, 1Bera e,
ONITUYECKUE SIBJICHUS B aTMocdepe (BT Heba, pedpakiusi, paayra, MUpax)

3.28

Texuuueckue YCTPOﬁCTBa: OYKH, IICPHCKOII, ¢)0T0annapaT, OIITHYCCKUC
CBCTOBOJbI

KBAHTOBbBIE ABJIEHUA

4.1

PannoaktuBHOCTh. Anb(da-, Oera-, ramma-uziaydeHus. Peakmuu ambda-
u Oera-pacmajaa

4.2

Omnwitel Pezepdopaa mo paccesnuro anbda-yactuil. [lnanerapHas monaenb
aToMa

4.3

CocraB aromHOrO sigpa. M3zoronsl

4.4

Ilepuon nomypacmnana aTOMHBIX SIEP

4.5

SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO K MACCOBOI'O YHCEI

4.6

®duznueckue SBICHUS B MNPUPOJE: €CTECTBEHHBIN pPaJUOaKTUBHBIA (OH,
KOCMHMYECKHE JIy4H, PAaJIHOAKTUBHOE H3JIyYECHHE NPUPOAHBIX MHUHEPAJOB,
JEUCTBUE PAMOAKTUBHBIX U3JIyYEeHUN HA OPTaHU3M YEJIOBEKA

4.7

TexHuueckne yCTPOMCTBA: CIEKTPOCKON, WHAWBHUAYAIbHBIA JO3UMETD,
Kamepa BuiibcoHa, siaepHasi JHepreTuka
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