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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo gu3uke Ha YpOBHE OCHOBHOIO OOIEro 0Opa3OBaHMs COCTAaBICHA
Ha OCHOBE MOJIOKEHUW M TPEOOBAHMI K pe3ysibTaTaM OCBOCHMs Ha 0Aa30BOM YPOBHE
OCHOBHO# 00Opa3zoBaTenbHON mporpammel, npeactaBieHHbIx B ®I'OC OO0, a Takxke
¢ yueroM (enepanbHON pabouell mporpaMMbl BOCIUTAHUS U KOHLIETIIMK PETNOJaBaHUs
yueOHoro npeameta «Dusuka.

CopepxaHue mnporpaMMbl 10  (u3uMKe HampaBieHO Ha (QopMupoBaHuUE
€CTECTBEHHO-HaYyYHOU IPAMOTHOCTH OOYYaIOIIMXCS U OpraHU3alui0 U3ydeHus: GU3uKu
Ha JIeATebHOCTHOW OCHOBe. B mporpamme mno ¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH
yuyeOHoro mnpeaMera B peanusanuu TpedoBanuit OI'OC OOO k mimaHUpPyEeMBbIM
JUYHOCTHBIM U METANpEIMETHBIM pe3yJibTaTaM OOYyUYeHHUs, a TAKXKe MEKIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYUYHBIX YY€OHBIX IMPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHwUsL.

[Iporpamma mo (u3uKe ycTaHAaBIMBAeT pachpeereHrue y4eOHOro MmaTepuala
no rogam oOydeHus (MO Kjaccam), MpeajaraeT MNPUMEPHYIO MOCJIEI0BaTEIbHOCTD
U3Y4YEeHHs] TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACPKAHUS U Yy4eTe
BO3PACTHBIX 0COOEHHOCTEW 00yYaroInXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEIMETY.

®uznka ABIAETCS CUCTEMOOOPA3YIOUIUM I €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (DU3MYecKre 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SIBIICHUI,
U3y4aeMbIX XHMHEH, OMOJIOTHel, acTpOHOMHEW W (U3MYEeCKON Teorpadueit, BHOCUT
BKJIaJ] B E€CTECTBEHHO-HAYUHYIO KAapTUHY MUpA, TPEIOCTaBISET HauOoJee SCHBIC
oOpa3ibl MPUMEHEHUS HAy4YHOT'O METOJa IO3HAaHUS, TO €CTh Ccrnoco0a MoIydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 TJIaBHBIX 3a/ad (PU3MYECKOrO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U MHTEpEca
K HayKe y 00 yJarommxcs.



N3yuenne ¢uzuku Ha 0a30BOM YPOBHE MPENINOJaracT OBIAJCHUE CIEAYIOINIUMHU
KOMIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPaMOTHOCT:

Hay4YHO OOBSICHSTD SIBJICHUS,

OIICHUBATH u MMOHUMATh O0COOCHHOCTH Hay4YHOTO UCCIIEIOBAHUS;

UHTEPIPETUPOBATh JIaHHBIE M  HMCIOJb30BaTh HAyyHbIE JIOKa3aTeJIbCTBA
JUTSL TIOJTYYE€HUST BEIBOIOBY.

[enu u3ydyeHus: Gu3nku Ha YpOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUSs OIMpPEeICHBI
B KOHIICNIMU MpenojaBaHus ydeOHoro mnpeaMera «duzuka» B 00pa3oBaTeIbHBIX
OpraHu3alusiax Poccuiickon Qdenepauny, peanu3yrommux OCHOBHBIE
o01reo0pazoBaTeabHble MPOTPAMMBI.

Henu usyuenus Gpusuku:

npuoOpeTeHne WHTEepeca U CTPEMJICHUS OOydYarolIuXcsi K HAy4YHOMY H3YyYCHHIO
PUPO/IbI, Pa3BUTUE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEJCTABICHUM O HAY4YHOM METOJie TO3HaHUs U (popMHUpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMupoBaHue HAy4YHOTO MHPOBO33PEHHS KaK pe3yjbTaTa HU3Y4YeHUs OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHuEe TPEACTABICHUNH O poiu (PU3NKKA 19 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oymymied mpodeccruoHaIbHOMN
JESTENBHOCTH, CBA3aHHOM ¢ (PU3MKOM, OJTOTOBKA K JaJIbHEWIIEMy OOy4YEeHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHue 3TUX LeJied mporpaMMbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CISAYIOIINX 3a/1ay:

NpUOOpETeHNE 3HAHWK O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

npuoOpeTeHne YMEHHH OIMCHIBaTh M OOBSACHATH (PUBHYECKHE  SBIICHHS
C UCTIOJIb30BaHUEM TOJTYyUYEHHBIX 3HAHUM;

OCBOEHUE METOJOB PEIICHUsI MPOCTEHIINX PACUETHBIX 3a/lad C UCIOJIb30BAaHUEM
duznuecKkux MoeNel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOIIOJaTh MPHUPOJHBIC SIBICHHUS U BBIMOIHSATH OIBITHI,
nabopaTopHbie pabOTHl M JKCINEPUMEHTAIbHBIC HCCIEAOBAHMS C HCIOJIB30BAHHEM
U3MEPUTENBHBIX IPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(poOpMaImen HU3NIECKOTo COACpKaHUs, BKITFOYAs
nHOOPMAITMI0O O COBPEMEHHBIX JOCTWIKEHUAX (PU3UKU, aHAIW3 U KPUTHIECKOE
OlICHMBaHUE UH(OpMaLINH;

3HAKOMCTBO €O cdepamMu MpodEeCCHOHATBHON JIEATSIBHOCTH, CBS3aHHBIMHU
¢ (GU3MKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKCHHSX
(br3UYECKON HAayKH.

OO0uiee 4yuCIO YacoB, PEKOMEHAOBAHHBIX IJis HU3ydeHUs (U3UMKH Ha 0Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezienio), B 8 kiacce — 68 yacos
(2 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HelleO).



[Ipennaraemslii B mporpamme no Gu3MKe nepeyeHb Jad0paTopHbIX padoT U ONBITOB
ABJIAETCS. PEKOMEH/IaTEIbHBIM, YUYUTENb JI€JIa€T BHIOOP MPHU MPOBEACHUH J1a0OPATOPHBIX
paboT U OMBITOB C YyYETOM HHIMBUIYAIbHBIX OCOOCHHOCTEH 00ydYaroluxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3aJaHU, IpeaiaraeMblX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO
AK3aMeHa 1o (PU3HUKe.

COJAEP)KAHUE OBYUEHUS
7 KJIACC
du3nka U ee poJib B NO3HAHUN OKPY/KAKOLIET0 MUPA
®uzuka — Hayka o mnpupone. SBieHuss npuponbl. DuznuecKHe SBICHUSA:

MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.
®dusnueckue BeauunHbl. M3Mepenne pusnyeckux BenudnH. Ouznueckue npudopsI.
ITorpemHocTs u3MepeHuit MexxayHapo/iHasi CUCTEMA €IMHUIL.

Kak ¢usuka wu  jgpyrue  ecTecTBEHHbIE HAyKd  M3Yy4alOT  IPUPOIY.
EctecTBeHHO-HayUHBIN METO/I TIO3HAHUS : HAOJIIOICHUE, TTOCTAHOBKA HAYYHOT'O BOMPOCA,
BBIJIBUYKEHHE TUTIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, 00bsICHEHUE HA0JI01aeMOT0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJICTICH.

Ilemoncmpayuu
MexaHnnyeckue, TEMI0BbIC, AJIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBIICHMUSI.
dusnyeckue MpuoOOPkI U MPOIIeaypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U IIU(PPOBBIM
IpUOOPOM.

JlabopamopHhvie pabomul u onvimol

OmnpeneneHre MEeHbI eICHUS Kbl U3MEPUTEIHLHOTO TPHOOopa.

N3mepenne paccTosTHUN.

N3mepenne o0bemMa KUIAKOCTH M TBEPIOTO Tea.

OmnpeneneHne pa3MepoB MaITbIX Tell.

W3mMepenne TemrepaTypbl IPHU TIOMOIIH JKHIKOCTHOTO TEPMOMETpa M JaTYHKa
TEMIIEPATYPHI.

[IpoBenenne uccienoBaHus MO MPOBEPKE THIOTE3bI: NAbHOCTH IMOJIETA IIapuKa,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OO0JIbIIe BHICOTA MyCKa.

IlepBoHa4yajbHBIE CBEICHUA O CTPOCHUM BellleCTBA

CtpoeHue BEmIeCcTBa: aTOMbI M MOJICKYJIbI, UX pa3Mepbl. OMbIThI, JOKAa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>xenure yacTuil BemecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHUI] C TEMIIEPATypPOH.
bpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneicTBue dacTHI] BEIIeCTBA: IPUTHIKCHHE
Y OTTAJIKMBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHE Ta30B, >KUAKOCTEH W TBEPIbIX
(KpucTa/uIM4EeCKUX) Tel. B3anmMOCBSI3b MEXIy CBOHMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M WX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSSHUN BOJIBI.



Jlemoncmpayuu

HaGmtoneHne 6poyHOBCKOTO JIBUKEHUSL.

Ha6monenue nuddysun.

HaGmtonenve siBieHUl, OOBSCHSIONIMXCS TMPUTSIKEHUEM WIM OTTAIKMBAHUEM
YaCTHII BEIIECTRA.

Jlabopamopnvie pabomul u onvimol
OrneHka n1ruameTpa aToMa METOJIOM PSOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITHI 0 HAOTIOJICHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUSL.

JABu:KeHMe U B3aMMOAeCTBHE TeJl

Mexanunyeckoe aABUKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JIBUKEHHE. CKOPOCTb.
Cpennsis CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUU. PacueT myTu U BpEMEHU JIBUKECHHUSL.

SBnenue nHepuu. 3aKOH MHEpUMU. B3anMoaeicTBUE TeNl Kak NPUYMHA U3MEHECHUS

CKOpPOCTH JABWXEHHUs Tesl. Macca kak mMepa MHepTHOCTH Tena. [ITOTHOCTH BeliecTBa.
CBs13b IJIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BEIECTRA.

Cuna kak XapakTepuCTHKa B3auMoJelcTBUs Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenue cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBIIEHUE TATOTEHUA U cujia TskecTH. Cuiia
TSKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. CriokeHue Cujl, HanpaBiIE€HHbBIX
no onHou mnpsiMol. PaBHopelctByromass cui. Cuna TpeHusi. TpeHue CKOJIbXKEHUs
Y TPEHHUE NOKOs. TpeHue B IpUPOJI€ U TEXHUKE.

Ilemoncmpayuu
HaGmronenre MexaHU4YeCKOro JBUKEHUS Tea.
N3mepenne CKopoCcTH NPSAMOJIMHENHOTO IBUKECHUS.
HaGmronenue siBeHUsT HHEPIIUH.
HaGmronenne n3amMeHeHus: CKOPOCTH ITPH B3aMMOJICHCTBUHN TEI.
CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TETL.
Ciio)xeHue cuJj, HallpaBJICHHBIX 110 OAHOM MPSMOM.

Jlabopamopnvle pabomul u onvimoi

Onpenenenne CKOPOCTH PABHOMEPHOTO JIBUKEHUS (IIapUKa B )KUIKOCTH, MOAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHE CKOPOCTH CKOJBKEHUS OpyCKa UITK MIapyKa MO HAKIOHHON
IIJIOCKOCTH.

Omnpenenenue mMIOTHOCTU TBEPAOro Teja.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS (edopMaIium) Py >KUHBI
OT MPUWIOKEHHOM CHJIBL.

OnbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa CONMPUKACAIONIUXCS TOBEPXHOCTEH.

/laBJieHHe TBEePABIX TeJI, KUIKOCTEH U ra3oB
HaBnenue. CrnocoObl yMEHBIIEHUSI W yBeIWYeHUsl naBieHusi. [laBieHue rasa.
3aBUCHUMOCTD JaBJIE€HHUS ra3a oT o0beMa, TeMieparypsl. Ilepenada gqaBneHus TBepIAbIMU

TeJIaMH, SKMIKOCTIMH H® Ta3zaMu. 3akoH Ilackams. IlHeBMaTmdeckue MaIIWHBI.
5



3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT TIIyOMHBL. ['MIpocTtaTMyeckuil mapaaokc.
CooOwatomuecs cocypl. ' uapaBinyeckne MeXaHu3MBbl.

Atmocpepa 3emsum u arMmochepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUS
Bo3nymHOM o6onouku 3emuu. Omnbit Toppuuennu. WM3mepenne armocdepHOro

JaBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO NABJICHUSI OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TaBICHUS.

JlencTBue XUIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu

3aBUCHMOCTb JABJICHHMS ra3a OT TEMIIEPATYPHI.

Ilepenava naBneHus KUIKOCTHIO U Fa30M.

Coobmaromuecs cocyasl.

I'mppasinnuecknii npecc.

[IposiBnenue aeiicTBUs aTMOC(EpHOTO TaBICHUS.

3aBUCHUMOCTh BBITAJIKMBAIONIEH CHJIBI OT OOBEMa MOTPYKEHHOW YacTh Teja
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1ulaBaHUA TEN: IUIABAHUE WM IOTPY)KEHHE TEII B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEM TeJIA U JKUJIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJEe OT 0ObeMa MOTrpyKEHHOU
B KUJKOCTh YacTH TeJa.

OrnpenesieHue BBITAJIKMBAIONICH CHJIBI, JEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHIIbI, JCHCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaccChl TeJja.

OMnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKUBAIOIIECH CHUIIbI, AEHCTBYIOLIEH
Ha TEJO B KHUJIKOCTH, OT 00beMa MOTPYKEHHON B JKUJIKOCTh YaCTH TEJa M OT IJIOTHOCTH
AKUJIKOCTH.

KonctpyupoBanne apeomerpa WM KOHCTPYMPOBAHUE JIOJKUM U OIPENCIICHUE €€
IPY30I10IbEMHOCTH.

PaGora u MOIIHOCTB. DHeprus

Mexanndeckasi pabora. MoOIHOCTb.

[IpocThie MeXaHM3MBI: pbIYar, O0JI0K, HAKJIOHHAS TIOCKOCTh. [IpaBmiio paBHOBeCHS
peiuara. I[IpumeHeHne mnpaBuiia paBHOBECUS pbluara K OJIOKY. «30JI0TO€ IPaBUIIO»
Mexanuku. Koadduuuent nonesnoro nevicrus (nanee — KIIJ[) mpocTbix MeXaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprusi. Kunetnueckas u noreHuuanbHas sueprus. [IpespanieHue
OJHOTO BHJAa MEXaHMYECKOW OSHEPTMM B JPYrOol. 3aKOH COXPAHEHUS JHEPruu
B MEXaHUKE.



Jlemoncmpayuu
[TpumMepsl MPOCTHIX MEXAHU3MOB.

JlabopamopHnvle pabomul u onvimol

Onpenenenrie pabOThl CWIbI TPEHUs MNPU PABHOMEPHOM JBM)KCHHUM Tela
10 TOPU3OHTAIIBHOW IIOBEPXHOCTH.

HccenenoBanue yCciaoBHUil paBHOBECHS phlyara.

N3mepenue KII/ HakKJIIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPTUH.

8 KJIACC

TensioBbie ABJICHUSA

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBepAOro, JKHJAKOTO W  Ta3000pa3HOTO  COCTOSHUW  BEIECTRBA.
Kpucrannuueckue u amopdubsie Tenma. OObACHEHHUE CBOWCTB Ta30B, IKUIKOCTEH
U TBEPAbIX TEJI HAa OCHOBE IMOJIOKECHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpUH.
CmauunBaHue U KanWUISIpHBIE siBIeHUA. TennoBoe pacuiupeHue u CxKaTue.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBHIO TEIJIOBOTO JIBUKEHUS YACTHII.
Buyrtpennsisi sHeprua. CnocoObl M3MEHEHUsI BHYTPEHHEW SHEpruu: Terionepenaya
U coBepiieHue paboTel. Buawl Tersonepenauu: TEMJIONPOBOAHOCTb, KOHBEKIIUS,
U3ITy4YEHHUE.

KonudectBo TemnoThl. YenpHash TEIUIOEMKOCTh BellecTBa. TermtooOMeH
U TEIJIOBOE paBHOBEcHE. YpaBHEHHUE TEIIoBoro OanaHca. [lnaBneHue u oTBepeBaHue
KPUCTAINTMYECKUX BEIIECTB. YJAelbHas Temjaora 1aBieHus. [lapooOpazoBanue
u KoHneHcauusa. Hcmapenwe. Kumenwe. VYaenbHas Teruiota mapooOpa3oBaHuUs.
3aBHUCUMOCTH TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JTaBICHUS.

BnaxHocTb Bo3ayXa.

DHeprus TOIUIMBA. Y AebHAs TEIJIOTA CTOPAHHUS.

[Tpunauner padoTs! TermmoBsix npurateneit KI1J[ remmoBoro nuratens. TeruioBbie
JBUTATENH U 3aIIUTa OKPYKAOIIEH CPEIBI.

3aKOH COXpaHEHHUsI U MPEBPAILCHHS SHEPTUH B TEILJIOBBIX MTpolieccax.

Jlemoncmpayuu
HaGmronenre 6poyHOBCKOTO JBUKCHUS.
Ha6monenne nuddysun.
Hab6moneHne ssBineHui cMauYMBaHUS M KaTMJUIIPHBIX SIBJICHUM.
Hab6mroieHre TermioBoro pacmmpeHus Tel.
N3MeHneHune naBineHus ra3a nmpyu i3MEHEHUH 00beMa M HAarpeBaHUH MITH OXJIXKICHUH.
[IpaBuna u3MepeHus: TeMIepaTyphl.
Bunpr renonepenayu.
OxnaxeHue Mpyu COBEPIICHUU PAOOTHI.
HarpeBanue npu coBepiieHur padOThl BHEITHUMU CHUJIAMH.



CpaBHEHUE TEMI0EMKOCTEH pa3IuYHbIX BELIECTB.

Habmronenue kunenus.
HaGmtoneHre mocTosiHCTBa TeMIEPATyphl MPU TIaBICHUU.
Monenu TeTUI0BBIX ABUTATEIEN.

Jlabopamopnvie pabomul u onvimol

OmnbITHI 10 OOHAPYKEHHUIO TEHCTBUS CHII MOJICKYISIPHOTO MPUTSKCHHSL.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbBITEI O HAONIOCHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TeTL.

Omnpenenenre naBaeHMs BO3yXa B OaJIJIOHE HITPHIIA.

OmnBITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBIEHUS BO3JAyXa OT ero obbema
Y HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka THIIOTE3bl JMHEHHOW 3aBUCHUMOCTU JUIMHBI CTOJOWKA IKHIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIIepaTypHl.

Habmonenne n3sMeHeHnss BHYTPEHHEW YHEPTUU Tejla B pe3yJIbTaTe TeIUIOoNepe1aun
M pa0bOThI BHEIITHUX CHIL.

HccrnenoBanue sBJICHHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW W TOpsueit
BO/IBL.

OmnpenerneHrne KOJIMYECTBA TEIUIOTHI, IMOJXYYCHHOTO BOAOW TPH TEIUIOOOMEHE
C HarpeThIM METAJUIMYCCKUM IFITHHIPOM.

OmnpeneneHre yaenbHOW TEINIOEMKOCTH BEIIIECTBA.

HccrienoBanwue mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIIBHON BIaKHOCTH BO3AyXa.

Omnpenenenue yaeabHOM TEIUIOTHI TJIABICHUS JIb/A.

DileKTpUYeCcKHe U MATHUTHbDIE SIBJICHUS

OnexkTpu3anus Tea. JlBa poja  dSIeKTpUYECKUX 3apsAnoB. B3aumopeicTBue
3apsKeHHBIX Ten. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AUMOICHCTBUS 3aPSAKEHHBIX TEIl
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKTY TEIaMu).

Onektpuueckoe 1mone. HampsbkeHHOCTh  anekTpudeckoro mouss. [lpuHuun
CYNEepPHO3ULIUH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexrpuyeckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUU 3apsij.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsiaa.

DNEeKTpUUECKUU TOK. Y CIOBUS CYIIECTBOBAHUS JEKTPUUECKOro TokKa. IcTOUHUKHN
MOCTOSIHHOTO TOKa. JIeHCTBHSI AIEKTPUYECKOro TOKa (TEMIOBOE, XHUMHUUYECKOE,
MAarHuTHOE). DIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HamnpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. Y JAEIbHOE CONPOTHUBJICHHE BemIeCTBA. 3akOH OMa s y4yacTKa LIETH.
[TocnenoBaTenpHOE U MapauIENbHOE COEIUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTB AEKTpUUECKOro Toka. 3akoH Jxoyns—JIena. DnekTpuieckue
LENH U OTPEOUTENH IIEKTPUUECKON SHEpruu B ObITy. KOopoTKoe 3aMbIKaHUE.



[TocTosiHHBIE MarHuThl. B3aMMOIENCTBHE NOCTOSHHBIX MAarHUTOB. Mar"HuTHOE
nosje. MarauTHoe noJjie 3eMJIM U €ro 3HauYeHHE JJIs KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTtHoe moJie 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMAarHUTOB B TEXHHUKE.
JleficTBe€ MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb ITOCTOSIHHOTO
Toka.  HMcnosb3oBaHue — 3JEKTpOJABUIaTeiaed B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onertel Dapanesd. SBneHune snekTpoMarHuTHOM WHAYKIMH. [IpaBuno Jlenna.
OnexrporenepaTop. CrnocoObl MONYYEHUS AJIEKTPUUYECKON SHEPruu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIIeKTpuU3alus Ted.
JIBa poza 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEl.
YCTpPOUCTBO U IEMCTBUE IEKTPOCKOMA.
DJIeKTpOCTATUUECKASI UHAYKIIHUSL.
3aKOH COXpaHEHHUS DIICKTPUUECKUX 3apsI0B.
[TpoBOTHUKH U AUBIEKTPUKH.
MoienupoBaHuE CUIOBBIX JTUHUH 3JIEKTPUUYECKOTO MOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIercTBUs 3JIIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUM TOK B KHUJKOCTH.
["a3o0BbIl pa3psia.
N3Mepenue cuibl TOKa aMIIepPMETPOM.
N3Mepenue 351eKTpruuecKoro Hanps>KeHUs BOJIbTMETPOM.
Peocrtar u Marazun conpoTUBIICHU.
BzaumopaeicTBre MOCTOSHHBIX MATrHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH pa3/IeICHUS TTOJIFOCOB MarHUTa.
MoenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OmneIT Opcrena.
MarauTHoe 1moJie Toka. DJICeKTPOMarHur.
JlericTBME MAarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIIH TTOCTOSSHHOTO TOKA.
HccnenoBanue siBieHUS 3JEKTPOMAarHuTHOM MHIYKIIUH.
OnpiTel Dapajes.
3aBUCUMOCTDH HAMPaBJICHUSI HHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DJIIeKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

JlabopamopHule pabomul u onvimol
OMNBITHI 110 HAOTIOACHUIO JISKTPU3AIIUN TeJl MHAYKIIUCH U TIPH COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIICKTPUUSCKOTO MOJIS HA TPOBOIHUKY U TUDJICKTPUKH.
Coopka 1 nmpoBepka padOThI AIEKTPUUECCKON IEMH MOCTOSTHHOTO TOKA.
N3mepeHue u peryanpoBaHue CUJIbI TOKA.



N3mepenue u peryInpoBaHue HANPSKCHMUSL.

HNccnenoBanme  3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO  YEPE3  PEZUCTOP,
OT COINPOTUBIIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnpITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  JJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJTHUKA OT €r0 JJIMHBI, IUIOIIAIN MTONIEPEYHOr0 CEYEHUS U MaTeEpHaIIA.

IIpoBepka npaBuiia CIOKEHHSI HAPSKEHUM MPU MOCIE0BATEIBHOM COEUHEHUN
JBYX PE3UCTOPOB.

[IpoBepka nmpaBuiIa JU1si CUIIBI TOKA IPH NMAPAIIIENBHOM COEIMHEHUU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEpPe3 PE3UCTOP.

Onpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIIIEMOI HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKa, MAYLIErO 4Yepe3  JIaMIIOYKY,
OT HaNpsHKEHUS HA HEH.

Omnpenenenue KIIJ[ HarpeBaTens.

NccnenoBanre MAarHUTHOTO B3aUMOJENCTBUS TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOrO TMOJIA TOCTOSHHBIX MAarHUTOB IMpPU HUX OObEIUHEHHUH
U pa3JeIeHUN.

HccnenoBanne eiCTBUS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHura OT CHJIbl TOKA M HAlPaBJIEHUS TOKA B KaTylIKeE.

N3yueHne nelcTBUS MAarHUTHOIO TOJISI HA IIPOBOAHUK C TOKOM.

KoHcTpyupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIS.

Nsmepenne KII] anekTpoaBuraTebHON YCTAHOBKH.

OMBITHI IO UCCIIEIOBAHMIO SBJICHUS AIEKTPOMArHUTHON MHAYKIMH: UCCIEA0BaHNE
U3MEHEHU 3HAYEHUs U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KUIIACC

Mexannuyeckue siBJICHUSA

Mexanuyeckoe  JBWXKEHHE. MarepuanbHas ~ Touka. Cucrema  oTcueTa.
OTHOCUTENBPHOCTh  MEXaHUYECKOTO  JIBHKEHUsA. PaBHOMEpHOE  MPSMOJIUHEWHOE
nBwxeHne. HepaBHOMepHoe mpsMonuHeiHoe aBuxkeHue. CpeaHsis M MIHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHoyckopeHHOE MpsMosinHETHOE nBrkeHHe. CBOOOIHOE IMaJICHHUE.
OmnpiTel ["anunes.

PaBHOMepHOE [BMKEHHME N0 OKpykHOCTU. Ilepmong u wactota oOpaileHus.
JIuHeliHas v yriioBast CKOpOCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoit 3akoH Hperotona. Tpermid 3akoH Hprorona.
[TpuHIMII Cyneprio3unm Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUS! CKOJbXKEHHS, CUia
TPEHHUS TTOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTU U 3aKOH BCEMUPHOTO TIATOTEHUS. Y CKOPEHUE CBOOOAHOTO MaICHMUS.
JIBmkenue tiaHeT BOKpyr Comuma. IlepBas kocmumueckas ckopocTth. HeBecomocTb
U MIEPETPY3KHU.
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PaBHOBecre MarepuaabHOM TOYKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpaleHus. MOMEHT cuibl. LIeHTp TsKeCTH.

Nmnynec tema. M3menenume wumnynbca. MMmynbe cuibl. 3aKOH COXPAaHEHUS
UMILyJibca. PeakTuBHOE IBUKEHUE.

Mexanundeckass paboTta U MOIIHOCTh. PaboTa CHIl TAXKECTH, YNPYrOCTH, TPEHHS.
CBs13b 5Hepruu U padoTsl. [loTeHManbHast SHEPrus Tela, NOJHATOr0 HaJl HIOBEPXHOCTHIO
3emud. [loreHumanpHas sHEprus cxaToil npykuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPIUU. 3aKOH COXPAHEHUS MEXAHUYECKON IHEPTHH.

Jlemoncmpayuu

HaGmroneHne MeXaHWYeCKOro JIBIDKCHHS Tella OTHOCHUTENbHO pa3HbIX Tel
oTCcUeTa.

CpaBHeHME TTyTEW U TPACKTOPUM ABUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
Pa3HbIX TN OTCYETA.

N3Mepenne CKOpOCTU U YCKOPEHUS MIPSAMOJIMHEUHOTO IBUKECHMUSL.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOI'O ABUKECHUSI.

HaGmoneHue nBrxeHus Tena mo OKpy>KHOCTH.

HaGmonenne MexaHMUYeCKHX SIBJICHUH, MPOUCXOMSIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIB)KEHUHM OTHOCUTEIBHO KaOMHETa
11076370478

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl TeJIa U JEHUCTBYIOIIEH Ha HETO CUJIBL.

HaGmronenne paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUU TE.

N3meHeHue Beca Tena nNpu YCKOPEHHOM JBH>KCHUU.

[lepenaua nmiysibca Npu B3aUMOJCUCTBUU TEN.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJbca Py HEYNPYTroM B3aMOICHCTBUU.

CoxpaHeHue UMITyJibca pu aOCOTIOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaGnronenne peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHMUECKOW YHEPTUH MPU CBOOOTHOM TMaJICHUH.

CoxpaHeHMEe MEXaHUYECKOW DHHEPruyd IMpH JABUKEHUU Tela TOoJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol

KonctpyupoBanue TpakTa AJisl pa3roHa U JajlbHEUIIIEr0 paBHOMEPHOTO JBUKECHHUS
IapuKa WA TEIEHKKH.

Onpenenenue cpeaHeil CKOPOCTU CKOJbKEHHUS OpycKa WU JBUXKEHUS LIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHUsl Tejla IpU PaBHOYCKOPEHHOM JIBMKEHUU 1O HAKJIOHHOU
MJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKCHUU
0e3 HauaJbHON CKOPOCTH.
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[IpoBepka rumOTE3Bl: €CIU MPU PABHOYCKOPEHHOM JBIIKCHWM 0O€3 HadajabHOU
CKOPOCTH MyTH OTHOCATCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHH OJIMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAalbHOTO
JaBJICHUS.

Onpenenenue ko3 PUIEHTa TPEHUS CKOJIBKEHHUS.

Ornpenenenue KeCTKOCTH NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs TpPH PABHOMEPHOM JBW)KCHHUH Tela
10 TOPU30HTAIHLHON MTOBEPXHOCTH.

Omnpenenenne paboThl CHIIBI YIIPYTOCTH HPU MOABEME TPy3a C UCIOIb30BaHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

M3ydeHune 3akoHa COXpaHEHHS YHEPTHH.

MexaHn4yeckHe Ko1e0aHus H BOJIHBI

KonebarensHoe nBmwxkeHne. OCHOBHBIC XapaKTEPUCTHUKHU KOJICOAHUU: TMEpUOI,
4acToTa, aMIUIUTyJa. MaremMaTHyecKuii W TPYKUHHBIA MadaTHUKU. [IpeBpanieHue
SHEPTUH MPH KOJIEOATEIBHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BeiHyXJIeHHBbIE KojeOanusa. Pe3onanc. MexaHuueckue
BOJIHBI. CBOWMCTBa MEXaHMYECKUX BOJIH. [IpoaoJsibHBIE U TIONEpeuYHble BOJHBI. J[nHa
BOJHBI M CKOPOCTb €€ pachpoCTpaHEHHUs. MexaHW4YecKrue BOJIHBI B TBEPAOM TeEIIE,
celicMHUYeCKHE BOJIHBEI.

3ByK. 'poMKOCTB 3ByKa 1 BbICOTa ToHA. OTpakeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.

Ilemoncmpayuu
Ha6monenne koyiebanuii T o1 ISHCTBUEM CHIIBI TSIKECTH M CHITBI YIIPYTOCTH.
Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnipocTpaneHnue npoa0JbHBIX U MTOMEPEUYHBIX BOJIH (HA MOJEIN).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHN PE30HAHC.

Jlabopamopnvle pabomul u onvimoi

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TEepHOJia KOieOaHW TOMBEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TepHoja KoOJeOaHWN TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCMMOCTH TMEpHOaa KoieOaHWil Tpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OnwITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh TEpuoaa KoJeOaHWi MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a M KeCTKOCTH MPYKUHBI.

N3mepenune yckopeHus: CBOOOHOTO TIaICHHS.
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DJIEKTPOMATHUTHOE MOJIE U JJIEKTPOMATHUTHbIE BOJIHbI

DIEKTPOMAarHuTHOE IoJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imeKTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
AIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSA3H.

DIeKTpoMaruuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHnvle pabomul u onvimoi
N3yyeHue CBOMCTB ICKTPOMATrHUTHBIX BOJTH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.

CBeToOBbBIE SIBJICHUSA

JlyueBasg moxenb cBera. Mctounuku csera. lIpsAMoinMHENHOE pacnpOCTpaHEHUE
ceeta. 3armeHuss Comnua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpakeHHsI CBETA.

[Ipenomnenue cBera. 3akoH TpeinomjeHusi cBeta. [lonmHoe BHYTpeHHee
oTpaxkeHHe cBeTa. Vcronb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBO/JIaX.

Jlunza. Xox mydeil B nuH3ze. OnTudeckas cuctema (oToarnmapara, MUKPOCKOIA
u Teneckona. ['na3 kak ontuyeckast cucteMa. bin3opyKocTh U JadbHO30PKOCTb.

Paznoxenue 6enoro cBeta B criekTp. OnbiTel HetoToHa. ClioXkeHue CrieKTpaIbHbIX
uBeToB. /[ucnepcus cpera.

Ilemoncmpayuu
[IpssMonMHEHOE PACTIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenue n300pakeHHi B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTtryeckuil CBETOBO/I.
Xop nydei B coOuparoei JInH3e.
XO0J Ty4yer B paCCeUBAIOLIEH JIMH3E.
[Tony4yenne n300pakeHU ¢ TOMOIIBIO JTMH3.
[Tpunatun nevictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.
Mopens riasa.
Paznoxxenune 6emoro cBeTa B CIIEKTP.
[Tommy4yenne Genoro cBeTa mpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH yTrila OTPAKEHUSI CBETOBOIO JIyda OT YIJia MMaJICHHUS.
N3yueHne xapakKTepUCTUK U300paKeHUs TPEAMETA B IJIOCKOM 3€pKaJe.
NccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHUSI CBETOBOIO Jiy4a OT yIJia HaJeHus
Ha FPaHULE «BO3yX—CTEKIIOM.
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[Tonyuenue n3o0pa)keHUii ¢ TOMOIIBIO COOUPAIONICH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONICH TNH3HI.
OMBITHI TTO Pa3TIOKEHUIO OETIOTO CBETA B CIIEKTP.

OnBITH IO BOCIIPUATHIO I[BETA MPEAMETOB NPHU MX HAOJIOJCHUH Yepe3 IBETOBBIC

(GUIBTPBI.

KBanToBBI€ siBJICHUS

Oneitel  Pesepdopaa u mmanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceeta atroMoM. KBantel. JIunelyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO sipa.
Hyxnonnast moznens aromuoro sjapa. M3otonsl. Pannoaktusueie npespamienus. [lepuos
noJiypacrnaja aTOMHBIX siIep.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 U MACCOBOI'O YUCEN. DHEPTUs
CBs3M aTOMHBIX snep. CBs3b Macchl M sHepruu. Peakuuu cuHTe3a W JEJeHUS slEep.
Uctounuku sueprun ConHIa 1 3BE3/1.

Snepunas osHepretuka. JleWcTBUS pagMOAKTHBHBIX M3IYyYEHUHW Ha KHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrekTpbl U3J1y4EHHUsI U TTOTJIOLICHHUSI.
CrekTpbl pa3IMYHBIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpexoB B kamepe Buiibcona.
Pabota cueTunka HOHU3UPYIOITUX U3ITYUYESHUM.
Peructpanus u3aydeHus NPUPOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopnvie pabomul u onvimol

HabmroneHme CrutoniHpIX U IMHEHYAThIX CIICKTPOB H3JTyYCHUS.

HccrienoBanre TPEKOB: W3MEPEHHE HEPTHHM YACTHIBI MO0 TOPMO3HOMY ITyTH
(o dhoTorpadusim).

N3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 A0 MOXYJIb

[ToBTOpUTENBHO-0000IIAIOIMKA  MOAYJb MPEIHA3HAYEH [JIsi CUCTEMaTHU3aluu
1 0000IIeHNs] TPEIMETHOTO COJEPKAHUS U OMbITA ACSATEIBHOCTH, MPUOOPETEHHOTO
Ipy W3Yy4YEeHUH BCETO Kypca (GU3WKH, a TakKe IJs TOATOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEeHY 10 (PU3UKe JTsi 00yHaronuXxcsi, BRIOPABIIMX 3TOT YICOHBIN
MPEIMET.

[Ipy wW3ydYeHHH [OaHHOTO MOIYJS PEaJu3ylTCs U CUCTEMATHU3UPYIOTCS BHUIbI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OO0€CHeuYMBaETCA JIOCTUXKEHHUE MPEIMETHBIX
M METanmpeAMETHhIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydyeHus, ¢GopMUpyeTCs
€CTECTBCHHO-HAy4YHasi TI'PaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB MCCJIEIOBAHUSA
SIBJICHUU TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UUECKUE SIBJICHUS,
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IIPUMEHAS [OJIyYEHHbIE 3HAHMs, pellaTh 3a4a4d, B TOM 4YHCIE KayeCTBEHHBIC
U DKCIIEPUMEHTAJIBHBIC.

[TprHIMIIMAIBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO MOAYJIA PEalu3yeTcs 3a CUET
TOT'0, YTO 00YYaIOIIUECs BBITOIHSIOT 33JIaHUsA, B KOTOPBIX UM MPEJIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUW pAcClO3HaBaTh U HAYYHO OOBACHATH (PU3HUECKHE
SIBJICHUS B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHON KU3HMU;

HCII0JIb30BaTh HAyYHbIE METOAbI UCCIEI0BAHMS (PU3NUYECKUX SIBJICHUHN, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HamOOJEe BaXHBIX JOCTH)KEHUU COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, IPAKTUYECKOTO MWCIIOIb30BaHUs pPa3JIMYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAaHEHMs BCEX H3BECTHBIX BHJIOB
DHEPIuu.

Kaxnasg U3 TeM AaHHOIO MOJIYJIA BKJIIOYAET DKCIEPHUMEHTAIBHOE HCCIIECIOBAHUE
oboOmiatomiero xapakrepa. Mofyib 3aBeplIaeTCsl NPOBEACHUEM JUArHOCTUYECKOM
1 OLIEHOYHOU paboThI 32 KypC OCHOBHOT'O OOIIIEr0 00pa3oBaHusl.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yyenune ¢Qu3uku Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTIKEHUE JUYHOCTHBIX, METANpPEAMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX
PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3yueHws (PU3MKKM HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS
y oOyuarorerocst 0ynyT chopMHPOBAHBI CIEAYIONIUE TNIHOCTHBIC PE3YIIHTAThI B YaCTH:

1) naTproTH4eCcKOro BOCIIUTAHMS:

MPOSIBJIEHWE HMHTEpEca K HMCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
buznuecKkon HAyKu;

[IEHHOCTHOE OTHOIICHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’KJaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B OOCYKJIEHUU OOIIECCTBEHHO-3HAYMMBIX
U DOTHUYECKUX TMpOOJIeM, CBS3aHHBIX C MPAKTUYECKHUM TPUMECHECHHEM JOCTHKCHUN
busuKy;

OCO3HAHHE BAYXHOCTH MOPAITBHO-ITHYECKUX MPUHITUTIOB B JEATETHHOCTH YUEHOTO;

3)3cTeTHYeCKOro BOCIUTAHMSA:
BOCIIPUATHEC OCTCTHUYCCKHUX KadCCTB (1)H3H‘-I€CKOI>1 HayKu: €€ TapMOHHYHOI'O
ITOCTPOCHHMS, CTPOTOCTH, TOUHOCTH, JAKOHHYHOCTH,

4) HEHHOCTU HAYYHOTI'0 MIO3HAHUS:
OCO3HAaHHUE IEHHOCTH (DU3MYECKOM HAyKH KaK MOIITHOT'O MHCTPYMEHTa MO3HAHUS
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MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXXHENIIIEH COCTABIAIONIEH KYJIbTYPBI;
pa3BUTHME HAy4yHOM JIOOO3HATENBHOCTH, HMHTEpeca K HCCIENOBATEIbCKOM
NEATEIIbHOCTH,

5) popmupoBaHus KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOJYYHSI:
OCO3HAHME LIEHHOCTHM  Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJ OE30MACHOTO MOBEJACHUS HAa TPAHCIOPTE,
Ha JIOporax, ¢ 3JIEKTPUUECKUM U TEIJIOBBIM 000pYJAOBaHUEM B JOMAIIHUX YCIOBHUSAX;
c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IpaBa Ha OIIUOKY
U TAKOT'0 K€ MpaBa y JIPyroro 4ejIoBEKa;

6) Tpy10BOT0 BOCIIUTAHMS S
aKTUBHOE YYacTHE B PCIICHWM TPAKTHYECKUX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OPraHn3aluy, HACEJICHHOTO IYHKTa, POJTHOTO Kpasi) TEXHOJIOTUYECKOM
Y COIMAJILHOM HAMPABICHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3UYCCKUX 3HAHUI;
MHTEPEC K MPAKTUHICCKOMY U3YUCHHIO TTpodeccHii, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0J10rH4ecKoro BOCIUTAHUS

OpUCHTAIIUS HA MMPUMEHEHUE (DU3NYECKUX 3HAHWM JJIs pelieHus 3aj1ad B 00JIacTH
OKpY>KaroIen cpe/ibl, INIAaHUPOBAHUS TTOCTYTKOB U OIICHKU WX BO3MOXHBIX TTOCJICICTBUN
TUTISL OKPY KAFOITEH CpeIbl;

OCO3HAHHUE TII00ABPHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM U TyTeH X peleHHUS,

8) ananTanum K H3MEHSIOMIUMCS YCIOBHSM CONUATbHOI M MPUPOTHOIi CpeabI:

NOTPeOHOCTh BO B3aMMOJICHCTBUH NPHU BBHIMIOJHEHUN HCCIICOBAHUA M MPOSKTOB
(Gu3nYecKol HANPaBIEHHOCTH, OTKPHITOCTH OIBITY ¥ 3HAHUSM JPYTHUX;

TIOBBIIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NESATEIbHOCTb;

OTpeOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHHH, B TOM YHCJIe POpMYITHUPOBATH HJICH,
TIOHATHS, TUIOTE3bI O QPU3HICCKUX OOBEKTAX U SIBICHUSX;

OCO3HaHHE JEe(PUIIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
busuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHWH HOBBIX (PU3NUECKUX 3HAHUM;

CTpeMJICHHWE aHaJM3UpPOBAaTh W BBIABIATH B3aMMOCBS3M TPUPOJBI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHUEM (DU3UIECKUX 3HAHMUI;

OIICHKAa CBOWX JIEUCTBUIA C YUETOM BIHMSHUS Ha OKPYXKAIOIIYIO CPEy, BOBMOXKHBIX
TJI00QTBHBIX TTOCIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare m3yueHus (QU3MKM Ha YPOBHE OCHOBHOTO OOIIErO 0Opa3oBaHUS
y obyuaromerocsi OyayT cpopMupoBaHbl METaNPEAMETHBIC PE3YNIBTATHI, BKIIOUAIOIINE
MO3HABATEIbHbIE  yHUBEpPCaJbHble  y4eOHble  JEWCTBUS,  KOMMYHHUKATHBHBIC
YHUBEpCalIbHbIE YUeOHbBIC JEHCTBUS, PETYJISITUBHBIE YHUBEPCATIbHbIE YUeOHBIE JEHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE TeHCTBUSA

Ba3oBble Jornueckue 1eMCTBUA:
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BBISIBIIATh M XapaKTEpU30BaTh CYHICCTBEHHBIC MPU3HAKH OOBEKTOB (SABICHUN);

yCTaHAaBNWBAaTh  CYIIECTBEHHBIM  MpH3HAK  Kilaccu(uKamuu,  OCHOBAHUSA
1U1s1 0000LIEHUS U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMBbIX (haKTax, TaHHBIX
¥ HaOJIOJCHUSIX, OTHOCAIIUXCS K PU3NICCKUM SIBICHUSM;

BBISIBJIATh MPUYMHHO-CIICJICTBCHHBIE CBS3HM MPU M3YYCHHU (PU3UYECKUX SBICHUMN
U TIPOIIECCOB, MPOBOANTH BBIBOJABI C MCIOJIB30BAaHUEM IEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh THIIOTE3bI O B3aMMOCBA3SIX (DU3MUECKUX BEINYHH;

CaMOCTOSATEJILHO BBIOMpaTh CHOCOO peuieHus y4deOHoW (u3nmyeckoll 3amauu
(cpaBHEHHME HECKOJIBKHUX BAPUAHTOB PEIIeHNUsI, BEIOOp HanboIee MoAX0SIIETO ¢ YIeTOM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTeJIbCKue HeﬁCTBHﬂZ
NCTIOJIb30BATH BOIIPOCHI KaK I/ICCJICI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA;

IPOBOAUTH IO CaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bu3UYEeCKUil SKCTIEPUMEHT, HEOOIBIIIOE HCCie0BaHNE (PU3NUECKOTO SIBJICHNUS,

OIICHUBATh HA MPUMEHUMOCTD M JOCTOBEPHOCTh HH(POPMAIIHIO, TOJTYICHHYIO B X0J1€
UCCJIeIOBaHUS WM YKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIMPOBAaTH OOOOIEHHUS H BBIBOJABI 10 pe3yibTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTBITA, UCCIIEI0OBAHMS;

POrHO3UPOBATh BO3MOXKHOE JajbHeiliee pa3BUTHE (HU3UUYECKUX TPOIIECCOB,
a TakKe BBIIBUTATh MPEINOJNIOKEHUS 00 WX pa3BUTUU B HOBBIX YCJIOBHSX
Y KOHTEKCTaX.

Pab6ora ¢ unopmanmeii:

NPUMEHATh PA3IMYHBIE METOABI, HHCTPYMEHTHl M 3alpoChl TPH IOWCKE
u orOope MHGOPMAIUK WIM JTAHHBIX C YYETOM IPEIOKCHHOW y4eOHOU (hH3NUIECKOM
3aJ1avu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W  WHTEPIPETHPOBATh  HH(DOpPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSATETILHO BBIOMPATh ONTUMATBHYIO (QOpMYy MpeACTaBICHHS HHPOpMaAIUU
U WUTIOCTPUPOBATH pElIaeMbIe 3a/ladyd HECIOKHBIMU CXEMaMH, JUarpaMmMaMu, WHOU
rpaduKoil 1 UX KOMOUHAIUSMU.

KoMmmyHuKkaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE TeUCTBUA
O0menme:

B X0Je OOCYXJeHHS YdeOHOro maTepuana, pe3ylabTaTOB Ja0OpaTOPHBIX padoT
N IIPOCKTOB 3aAdaBaTb BOIIPOCHI IIO CYHICCTBY O6CY)KI[3€MOI>1 TEMbI U BBICKA3bIBATH
HACH, HALCICHHBIC Ha PCIICHUC 3aJadd KW IIOAACPIKAHUC 6J'IaFO)KeJ'IaTeJ'II>HOCTI/I
OOIIIeHUS

COIIOCTAaBJIATbL CBOM CYXACHHA C CYXICHHAMH [JPYIrHX YYaCTHHKOB AMaJIora,
OOHApYX UBATH PA3TUYUE U CXOJCTBO MO3UIUK;

BBIpaXaTh CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
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myOJIMYHO TPEACTABISATh PE3YJAbTaThl BBIIOJIHEHHOTO (DU3UUECKOTO OMbITa
(3KCepUMEHTa, UCCIEOBaHUs, TPOEKTA).

CoBMecTHAs AeATEIBHOCTD (COTPYAHHYECTBO):

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUIYAIbHON pabOThI
IIPU pEeUICHUU KOHKPETHOU Pu3nueckoi mpoOIeMsl;

MPUHUMATh 1I€JIM COBMECTHOM JAESTeNIbHOCTH, OPraHU30BBIBATH JIEUCTBUS IO €€
JOCTHXKEHUIO: pACTIPENeNsiTh POJiH, 00CYKIaTh NMPOLECChl U Pe3yJbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITMOJHATH CBOIO YacTh pabOThI, TOCTUrass KaueCTBEHHOI'O PE3yJbTaTa M0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JAEHCTBUS C APYTMMH YJI€HAMU KOMaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOWIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeCTBUA
Camoopranusanus:

BBISIBJIATH TPOOJEMBI B JKU3HEHHBIX W YYEOHBIX CHUTyallUsX, TPEOYIOIUX
JUTSL pereHus: GU3NYeCcKuX 3HAaHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/aX MPUHATUS PEeIICHUN (MHIUBUIYATIBHOE,
NPUHSTHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIIIION);

CaMOCTOSITEJILHO COCTaBIIATH AJITOPUTM pelIeHus GU3NUEeCKON 3aaud WM IJIaHa
UCCJIEIOBAHUSA C YYE€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATH MpejiaraeMble BApUAHTHI PEIICHUI;

IPOBOAUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb:

JIaBaTh OLICHKY CUTYaIlMH U TIPeAJiaraTh IIaH €e U3MEHEHUS;

OOBSCHATh MPUYUHBI JOCTIKEHUS (HETOCTHKEHHS) PE3yIbTaTOB ACSTEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIE€ B XOJ BBIMOJHEHUS
¢u3nueckoro WCCIeAOBaHUS WJIM TMPOEKTAa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM.

IMOUMOHAIbHBIH HHTEJJIEKT:
CTaBUTh Ce0S HA MECTO JPYroro 4eIOoBEeKa B XOJ€ CIOopa WIH JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYTOrO.

IIpunsTHE Ceds M APYyrUX:
MpU3HaBaTh CBOE IMPABO Ha OMMOKY NpU pelieHud (QU3NYecKux 3aaad
WA B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE JKE MPAaBO APYTOrO.

HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI MO (U3MKE K KOHIY OOydEeHUS
B 7 KJ1acce:
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[IpenmeTHbie  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

UCTIONb30BaTh TOHATHA: (PU3MYECKHE M XUMHUYECKHE SIBJICHHUSA, HaAOIOJCHUE,
HKCIIEPUMEHT, MOJEINb, TUIOTEe3a, CAUHUIBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYJa,
arperaTtHbie COCTOSIHUSI BellecTBa (TBEpoe€, >KHUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
IBIDKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOIMHEHHOE),  TpaeKTOopHsl,
paBHOJEHCTByOMass cwi, jAedopmanusa (ymnpyras, IUlacTUYecKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath sBiAcHHUS (qud@y3us, TEMIOBOE [BIKCHHE YACTHI[ BEIECTBa,
paBHOMEpHOE JIBIDKEHUE, HEPABHOMEPHOE JIBIKEHWE, WHEPIHS, B3aUMOJCHCTBUE TeT,
paBHOBECHE TBEPABIX TEN C 3aKPEIJICHHOW OCBhIO0 BpalleHHs, Iepeaada TaBICHUS
TBEPJBIMH TElIaMH, XUAKOCTIMH U Ta3aMHu, aTMOC(EpHOE JaBJICHUE, IJIaBaHUE T,

IpeBpalieHUusT MEXaHWYECKOW OJHEPruM) IO OMUCAHUI0 HX XapaKTEPHBIX CBOWCTB
¥ Ha OCHOBE ONBITOB, ICMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE H3YYCHHBIX (PU3MUECKUX SBICHUM B OKpPYXKAIOIIEM
MUpPE, B TOM YKClie GU3NIECKHE SIBJICHUS B PUPOJIC: MPUMEPHI IBHXKCHUS C PA3IMUHBIMHU
CKOPOCTSIMU B J>KMBOW M HEXUBOW NpPUPOJAE, ACHCTBUE CWIIBI TPEHUS B MPUPOJE
U TEeXHUKE, BIUSHUE aTMOC(EpHOro JaBJICHHs Ha JKMBOW OPraHu3M, IUIaBaHUE PHIO,
phIYard B TeJIe 4YeJOBEKa, IIPHU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a/7ady B yueOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBICHUMH;

ONKCHIBATh M3YYCHHBbIE CBOWCTBA Tell M (PU3WYECKUE SIBICHHS, HCIOJb3Ys
dusznueckre BeIMUMHBI (Macca, 00beM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTH,
CpeIHsisl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CUJIa TPEHUS, 1aBICHHE
(TBeporo Tena, JKUIAKOCTH, Ta3a), BHITAIKUBAIOIIAs CUJIa, MEXaHWueckas pabora,
MOIIIHOCTh, TIIJIEYO CHJIBI, MOMEHT CHJBI, KO3(P(GUIHUEHT TIOJE3HOTO JCHCTBUS
MEXaHU3MOB, KMHETHYECKas U MOTEHUHUAJbHASI SHEPrus), IPU OINHUCAHUMN MPABUIBHO
TPAKTOBAaTh (PU3NUYECKUI CMBICI UCTIONB3yEMbIX BEJIMYMH, UX 0003HAYCHUS U €AUHUIIBI
bU3UYECKUX BEIWYMH, HAXOAUTh (OPMYIBI, CBSA3BIBAIONINE JAHHYIO (HU3UYCCKYIO
BEIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YyYEHHBIX 3aBHCHMOCTEH
(bU3UIECKUX BEITUYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SBICHUS U TMPOIECCHI, UCIONIB3Ys
MpaBUJia CJIOKEHUsSI CUll (BHOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, mpaBUIIO paBHOBECHS pbruara (0J70Ka), «30JI0TO€ TPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHHUSI MEXaHWYECKOW JHEpPruH, MPH STOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEeMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (HU3WYECKUE SBJICHUS, TPOIECCHl W CBOMCTBA TEl, B TOM YHCIIE
U B KOHTEKCTE CHTyallMd NPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHWE M3 1—2 JIOrMYECKHX IIaroB
C UCTOJIb30BaHMEM 1—2 U3yYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUMN, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3a7ayd B 1—2 AEHCTBUS, HCMONB3YS 3aKOHBI U (OPMYIIbI,
CBS3bIBAIOIINE (PU3UUECKUE BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4d 3alIUChIBAThH
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KpaTKO€ YCIOBUE, MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYJIbl U MPOBOAMTH
pacyeThbl, HAXOUTh CIIPABOYHbBIE IaHHbIE, HEOOXOAUMBIE JIJISl pELICHUS 3a/1a4, OLIEHUBATh
PEANMCTUYHOCTh OJYYEHHON (PU3UUECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PELIUTh MpPU MOMOIIU (PU3NYECKUX
METOJIOB, B OIMCAaHUM WCCIEAOBAHUA BBIACIATH IIPOBEPAEMOE MPEATIOIOKEHUE
(runotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT, HAXOAUTH OIIMOKH
B XOJZI€ OIIbITA, IPOBOJUTH BBIBOJBI 110 €0 PE3yabTaTaM;

MPOBOJUTH ONBITHl 1O HAOJIIOJEHUIO (PU3UUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (OpMYIHpPOBaTh MPOBEPSEMbIE MPEANONOKEHUS, COOMPATh YCTAHOBKY
U3 TpeIOKEHHOro OO0OpYyJOBaHUs, 3alKMChIBATH XOJA OmNbITa U (HOPMYIUPOBATH
BBIBO/JIBI;

BBITIOJIHSITh TIPSIMbIE HU3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tejla, 00bema,
CUJIbl M TEMIIEpAaTypbl C UCIIOJH30BAHUEM AHAJIOTOBBIX U MUGPOBBIX MNPUOOPOB,
3aMUCHIBATh TOKa3aHUs MPUOOPOB C YYETOM 3aJJaHHOW aOCOJIOTHOM MOTPENTHOCTH
U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYMHBI OT JPYroit
C UCIIOJIb30BAHHUEM TIPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHIKYIIIETOCS
TeJda OT BPEMEHU JIBUIXKEHUS TeJa, CHJIBI TPCHHS CKOJILKEHHUS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEM TeN W HE3aBUCUMOCTH CHWJIbI TPEHUS OT IUIOLIATU
CONPHUKOCHOBEHHS TE€J, CUJIbI YIPYTrOCTH OT YIUIMHEHUS NPYKHUHBI, BBITAIKWBAIOLIEH
CWIbl OT o0bemMa TMOTrPY)KEHHOM 4YacTh Tela M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHCHUMOCTH OT IUTOTHOCTHU TeJla, OT TITyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUMA
IUTaBaHUS TeJ, YCIOBHUI paBHOBECHUS pbhluara u OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHUU
y4eOHOTO HCCIeIOBaHUsl, COOMpPATh YCTAHOBKY M BBINIOJIHATH H3MEPEHHUsS, CIEeAys
NPEIJIO)KEHHOMY  IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH
(du3MUeCKNX BEJIMYUH B BUJIC MPEUIOKEHHBIX TaOIUI] U TPapUKOB, MPOBOJAUTH BHIBOBI
10 pe3yJIbTaTaM UCCIEIOBaHNUS,

IPOBOAUTH KOCBEHHBbIC M3MEPEHHS (DU3UYECKUX BEIUUYMH (IJIOTHOCTH BEIECTBA
KUJKOCTH U TBEPAOrO TeNa, CWIA TPEHUSA CKOJbXEHHUS, JaBJICHHE BO3AyXa,
BBITAIKUBAIOIIAS CUJIA, ACHCTBYIOIIAS HA IIOTPYKEHHOE B )KUJIKOCTD TeJI0, KOADPUITUEHT
MOJIE3HOTO JIEUCTBUS MPOCTBIX MEXAHU3MOB), CIEAysl MPEIIOKEHHOW HHCTPYKIUU:
TIPY BBITTOJTHEHUHM U3MEPEHU COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH
3HAY€HUE UCKOMOW BEJIMYHHBI,

coOJIfoIaTh MpaBWJIa TEXHUKU O€30MacHOCTH Mpu padoTre ¢ 1abopaTOPHBIM
00opyI0oBaHUEM;

UMETh TPEACTaBICHUE O NPHUHIMIAX JACHUCTBUS MPUOOPOB W TEXHUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, phlyar,
MOABUKHBIN U HETOJBUKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTH;

XapaKTEepU30BaTh MPUHLHUMNBI JIEUCTBUS HU3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C UCMHOJb30BAHUEM UX OMHCAHUS (B TOM YHUCIE: MOAIINIHUKHI, YCTPOHUCTBO
BOJIONPOBOJIa, THUJPABIMYECKUII TPEcCC, MaHOMETP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCMOJb3Yys 3HAHHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMBIE
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(u3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTH HMHMOPMALMIO O NpPUMEpax) MPaKTUYECKOIO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHUNW B MOBCEIHEBHOM JKU3HU [JIs1 OOECHedeHUs
0e30macHOCTH MpH OOpallleHHUH ¢ NOpuOdOpaMH U TEXHUYECKUMHU YCTPOMCTBaMU,
COXpPAaHEHUS 3/10POBBS U COOJIOICHUSI HOPM HKOJIOTMUECKOr0 TOBEACHUS B OKPY KaloIIen
cpene;

OCYLIECTBIISITh OTOOp MCTOYHUKOB HMH(popMmanuu B MHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U TyTEM CPABHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETATH MH(OPMALIMIO, KOTOPAsl SIBISETCS MPOTHUBOPEUMBOMN
WJIH MOXET ObITh HEOCTOBEPHO;

UCIIOJIB30BaTh TPHU  BBIMOJHEHUH Yy4YEOHBIX 3aJaHUi  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (u3nueckoro cojepKaHus, CIPaBOYHBIC MaTepHallbl, PECYpChl CETH
NutepHer, Brnagerb npueMamMd KOHCIEKTUPOBAaHHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOUW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
2—-3 UCTOYHUKOB HHGOPMAIIMU, B TOM YUCIIC TYyOJIMYHO MPOBOAUTH KPATKHUE COOOIICHUS
0 pe3ylbTaTax MPOCKTOB WM Y4eOHBIX MCCJICAOBAaHUNM, MPU DITOM TPAMOTHO
UCIIOJIB30BaTh HW3YYEHHBIH TMOHATHHHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEH;

IIPU BBITIOJIHEHUH YYEOHBIX TPOEKTOB U UCCIIEA0OBAHUN pacpeieNsiTh 00I3aHHOCTH
B I'PYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTH 3a BBINIOJHEHUEM IUIAHA
JENUCTBUM, OLIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBbHOCTH T'PYIIIbI, BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIUX.

[IpenmeTHBIE pPE3yNbTaTHl OCBOCHHS MPOrpPaMMbl MO (U3UKE K KOHILY OOYy4YEeHHS
B 8 Kki1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJKHBI — OTpaXkaTh
c(hOopMHUPOBAHHOCTh Y 00YUAIOIHUXCS YMECHUM:
UCIIOJIb30BaTh OHATHS: Macca v pa3Mepbl MOJIEKYJI, TEIVIOBOE ABUKEHUE ATOMOB
U MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIIIMYECKUE W aMOP(HBIC Tea,
HACBHIIIEHHBIN U HEHACBIIEHHBIN Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEprus, TEIUIOBOW JBUIATENb, SJIEMEHTAPHBIA AIEKTPUUYECKUMN 3apsill, HIEKTPUUECKOE
T10JI€, IPOBOAHUKHU U JUAJICKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUM TOK, MATHUTHOE TTOJIE;
pa3nuyath sIBICHUs (TEMI0BOE PACIIMPEHHUE U CKATUE, TEIUIONEpeiada, TEMI0BOE
paBHOBECHE, CMauMBaHUE, KaNWULSIPHbIE SBJICHUS, UCIApEHUE, KOHJCHCAIMs,
IJIaBJIEHUE, KpUCTaJUIU3aLus (oTBEepAEBaHUE), KUIICHHE, TeIIonepeaya
(TerIoNpOBOAHOCTh, KOHBEKIIUS, M3JIYyUYEHHE), DJICKTPHU3alMs TeJ, B3aUMOJEHCTBHE
3aps0B, JCUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aWUMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs
MHIYKUUS]) 10 ONUCAHUIO HX XapaKTepHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;
pacro3HaBaTh MPOSIBICHHE HM3YUYCHHBIX (PU3MUECKUX SIBICHUU B OKpPYXKAIOIIEM
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MHpE, B TOM 4YHuCJIe (PU3UYECKUE SIBICHHS B MPUPOJC: MOBEPXHOCTHOE HATSIKEHUE
U KanWUISpHBIE SBJICHUS B TPUPOJE, KPUCTAUIBI B mpupoje, uznydeHue ComHa,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 0o0pa3oBaHHWE pOCHI, TymMaHa, WUHEs, CHeEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiid, ipeiid MmoiarcoB, pojib MAarHUTHOTO MOJIS IS )KU3HU HA 3eMlie, MOJSIPHOE
CUSHHME, TIPU OSTOM TMEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Y4YEOHYIO, BBIJICIATH
CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKHU) (PU3UUYECKUX SIBICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBa Tel W (U3UYECKUE SBICHUS, HCIOIb3YS
dbu3nUecKkue BENIMYMHBI (TEMIEpaTypa, BHYTPEHHSISI SHEPrusi, KOJIUYECTBO TEIUIOTHI,

ylelibHasi TEIIOEMKOCTh BEIECTBA, YAEIbHAs TEIJIOTA IUJIABJICHUS, yAelIbHas TEIUIoTa
napooOpa3oBaHusl, yJelbHas TEIJIOTa CropaHvs TOIUIMBA, KOA((UIIMEHT MOJE3HOro
JNEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJbHAS BJIAXHOCTh BO3yXa, JJECKTPUYECKUUN
3apsiji, CWJIA TOKA, SJIEKTPUUECKOE HANIPSIKEHNUE, COPOTUBIIEHUE IIPOBOIHUKA, YAECIBHOE
COTNPOTHBJICHUE BEIIECTBA, pad0Ta U MOUTHOCTh JIEKTPUYECKOTO TOKA), TIPU ONMKMCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HMCIOJIB3YEMBIX BEJIWYWH, 00O03HAUYCHUS
U CeIUHUIBI (U3NYECKUX BEIUYUH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYWHAMH, CTPOUTH TpadUKU HW3yUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepru30BaTh CBOWMCTBA Teld, (PU3UUYECKUE SIBJICHUS M MPOLIECCHI, UCIIONB3Ys
OCHOBHBIE TOJIO)KEHUSI MOJEKYJISIPHO-KMHETHYECKOM TEOPUM CTPOECHHUS BEIIECTBA,
OPUHIUIT CYNIEPIIO3ULIMU TI0JIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPAaHEHHUs 3apsja,

3akoH Oma mid ydacTka uemnu, 3akoH [[xoynsa-JIeHna, 3akoH COXpaHEHHUs SHEPIuw,
P 3TOM YMETH (POPMYIIUPOBATH 3aKOH U 3aITUCHIBATH €0 MATEMATHUYECKOE BBIPAKEHUE;

OOBSCHATH (HU3MUECKHUE MPOIECChl U CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CUTyalluil  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:  BBIABIATh  MNPUYHMHHO-
CJIIEICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHHME ©3 1-2  JIOTMYECKUX  IIaroB
C HCIOJIb30BaHMEM 1—2 M3y4YEHHBIX CBOMCTBAa (PU3UYECKUX SBICHHUH, (U3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiath pacyeTHBIC 3a7a4d B 2—3 NEWCTBHS, UCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONINE (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aMMChIBATh
KpaTKOE€ YCJIOBHE, BBIABIISITH HEJOCTATOK JAHHBIX JJIs PEUICHUS 3aJadyd, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIC TSI €€ PEIICHHS, IIPOBOIUTH PACUEThl M CPABHUBATH
MOJIYYCHHOE 3HaUeHHUE (PU3NYECKOI BETMYHHBI C U3BECTHHIMU JAHHBIMH,

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIMHU (PU3NIECKUX
METOJIOB,  HCHOJIb3ysS  ONWCAHUE  MCCIECNOBaHMS,  BBLACHATH  IIPOBEPSIEMOE
MPEINOI0KEHNE, OLEHUBATh MNPABWIBHOCTH MOPANKAa HPOBEIACHUS HWCCIEIOBAHUS,
MIPOBOJUTH BBIBOJBI;

MPOBOJUTH OMBITHl IO HAOTIOAEHUI0 (U3UYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Tell (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0bhema,
TEMIIEPATypPbl, CKOPOCTH MPOLECCA OCTHIBAHUSI U HAIPEBAHUS IIPU U3JIYYEHHH OT LIBETA
u3inyvaromed  (MOrJIOUAKoIIe)  MOBEPXHOCTH, CKOPOCTh  HMCHAPEHUS  BOJbI
OT TEMIIEPATYPbl JKUAKOCTH M IUIONAJIH €€ IIOBEPXHOCTH, JJIEKTPHU3AIUs Tel
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Y B3aUMOJICHCTBHE AIIEKTPUUYECKUX 3apsA0B, B3aUMOJIEUCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YyaJiM3allksl MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, AEMCTBUS MAarHUTHOIO IOJIS
Ha MPOBOJHHMK C TOKOM, CBOWCTBA AJIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO  TOKa): (opMyaupoBaTh MpPOBEpsiEMble MPEANOI0KEHUS, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOT0 000pyA0BaHUs, ONUCHIBATh XO/1 OIbITa U (POPMYITHPOBATH
BBIBOJIBL;

BBINIOJIHATD TPSMBIE HW3MEPEHUS TEeMIEpPaTypbl, OTHOCUTEJIILHOW BIIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpsDKEHHs] C UCIOJIb30BAHMEM AHAJIOTOBBIX HpPHOOPOB

U JaTYUKOB (PU3MUECKUX BEJIWYUH, CPAaBHUBATh PE3YyJbTaThl HU3MEPEHHUH C y4eTOM
3aJlaHHOM a0COJIIOTHOM MOrPEIIHOCTH;

OPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYrou
C UCIOJIb30BaHUEM NPSIMBIX HM3MEPEHUU (3aBUCMMOCTH CONPOTHUBIICHHUS IMPOBOJHUKA
OT €T0 JJIMHBI, TUIOLIAX ITONEPEYHOT0 CEUYECHHS U YIEIBHOTO CONIPOTUBIIEHUS BEIIECTBA
IPOBOJIHHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUSI HA IPOBOJIHHUKE,
UCCJIEOBAaHNE TMOCIEI0BATEIbHOIO M MAapajuIeIbHOTO COEAMHEHUW MPOBOJHUKOB):
IUIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY W BBITIOJIHITH U3MEPEHUs, CIeays
NPEIJIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yIbTaThl MOJYYEHHONW 3aBUCHUMOCTH B BHJIE
TabyUIl ¥ TpaUKOB, IPOBOAUTH BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHNUS (PU3MUECKUX BEINYMH (yAeTIbHAasI TEMI0EMKOCTh
BEIIIECTBA, CONPOTUBJIEHUE MPOBOJHMKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA):
IUIAHUPOBAaTh MU3MEpPEHUs, CcoOUpaThb HKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
IPEJIOKEHHON MHCTPYKIIMH, U BBIYUCIIATh 3HAYCHUE BEJIMYNHBI;

coOnroaTh MpaBWila TEXHUKHM O€30macHOCTU Ipu paboTre ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

XapaKTepHu30BaTh MPUHIMIBI ACUCTBUA H3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMICTB C UCIIOJIB30BAHUEM HMX ONHCAHHUS (B TOM YHCIE: CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHUK DICKTPUUECKOH
SHEPrUM, DJIEKTPOOCBETUTEIbHBIE NPUOOPBI, HAarpeBaTeNbHbBIE 3JIEKTPOINPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOJBHUIaTEb
MOCTOSTHHOTO  TOKA), MCHOJb3ysl 3HaHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN
¥ HE00X0AUMbIe PU3NUYECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA W M3MEpPUTENIbHbIE MPHOOPHI
10 CXEMaM U CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI AJIEKTPUYECKUX LENEH C IOCIEA0BATEIbHBIM U IapaJUICIbHBIM COEIUHEHUEM
AJIIEMEHTOB, Pa3anyasl yCIOBHbIE 0003HAUECHMSI JIEMEHTOB IEKTPUUECKUX LIEMEH;

OPUBOAUTH MPHUMEPHl (HAXOAWTHh HMHPOPMAIUIO O MpPUMEpax) MPAKTHIECKOTO
UCIIOJI30BaHUSl (PU3NYECKUX 3HAHUM B IIOBCEJHEBHOM JKM3HM Uil OOecredeHus
0e30MacHOCTH MpH OOpallleHHH ¢ NpudOpaMH U TEXHUYECKMMH YCTPOMCTBAMH,
COXPAHEHMS 310POBBS U COOJIIOIEHUST HOPM IKOJIOTMUECKOI0 NOBEACHUS B OKPY KaOILEH
cpeze;

OCYLIECTBIISITh MOUCK HHPopMauuu (usnueckoro cozepxkanus B HHTepHere,

23



HAa OCHOBE HMMEIOIIMXCA 3HAHUM U MYTEM CPABHEHMS OIOJHUTEIBHBIX MCTOYHUKOB
BBIJICATh WH(OpMaINIO, KOTOpas SBISETCS MNPOTUBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

WCIOJb30BaTh TPU  BBIMOJHEHUU YUeOHBIX 3aJlaHUil  HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3MYECKOrO COJIEpXKaHUs, CIPABOYHBIE MaTepHalibl, PECypChl CETU
WNutepHer, Brnagerb MNpueMamMud KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa3oOBaHUS
nH(pOpMaIIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOUIEHUs, 00001as
MHPOPMAIMIO W3 HECKOJBKHUX HCTOYHHKOB, B TOM YHCJIEC MYOJIMYHO TPEICTABISTH
pe3ynabTaThl MPOSKTHOW WM HCCIEAO0BATEIBCKOW MEATEIBHOCTH, MPH 3TOM TPaMOTHO
UCTIOJIh30BaTh M3YyUCHHBIM TMOHATUHWHBIA ammapaT Kypca (QU3WKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIICH;

IpY BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (DU3MYECKUX TPOIECCOB
pacmpeaensiaTs 00S3aHHOCTH B TPYNIE B COOTBETCTBUHU C TOCTAaBICHHBIMHU 3aJ[a4aMH,
CIICTUTHh 32 BBHINIOJHEHUEM IUIaHA JEHCTBHUH W KOPPEKTUPOBATH €ro, OIEHUBATH
COOCTBEHHBI BKJIAJ B JACSITENBHOCTh TPYIIbI, BBICTPAUBATH KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHE, TIPOSBIISISt TOTOBHOCTH pa3peniaTh KOH(INKTHL.

[IpenmeTHbBIE pPe3yNbTaThl OCBOCHHS MPOrpaMMbl MO (U3MKE K KOHILY OOy4YEeHHS
B 9 kJ1acce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJKHBI ~ OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOUTUXCS YMEHMUIA:

UCIIOJIb30BaTh TOHSTHSI: CHUCTEMa OTCUeTa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHUYECKOTO ABWXEHUS, aedopManus (yrnpyras, riacTuueckas),
TPEHHE, IIEHTPOCTPEMHUTEIIPHOE YCKOPEHUE, HEBECOMOCTh M TIEPETPY3KHU, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECUE, MEXaHUYECKHE
KosieO0aHUs W BOJIHBI, 3BYK, MH(PPa3ByK U YIbTPA3BYK, DJIECKTPOMATHUTHBIE BOJHBI,
IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITbHO30PKOCTH, CIIEKTPHI
UCITyCKaHWs W TOTJIONIEHHUsA, aibda-, 0eTa- U raMma-u3IydeHusi, U30TOIbI, siaepHas
SHEPreTUKa;

pa3nuyath ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEWHOE JBUKEHHUE,
PAaBHOYCKOPEHHOE MPSMOJUHENHOE BUKEHUE, CBOOOAHOE MaJieHUE T, pABHOMEPHOE
IBWKEHHE 1O OKPYXHOCTH, B3aUMOJACHCTBUE Te€Jl, PEAKTHUBHOE JBUKEHUE,
KojebaTenpHOe JIBIDKEHUE (3aTyXalollie W BBIHYXKJICHHBIE KOJIOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHHE 3BYKA, MPSAMOJIMHEMHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHHUE OEI0ro CBeTa
B CIIEKTp U CJOKEHHE CHEKTPaIbHBbIX IIBETOB, AMCIEPCUSl CBETa, €CTECTBEHHAas
PaaMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEMYATOr0 CIIEKTPA U3JIYYEHUs) [0 OITMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMNBITOB, AEMOHCTPUPYIOIIHNX JTaHHOE (PU3UYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUEHHBIX (PU3NUECKUX SABICHUN B OKPYKAIOIIEM MUPE
(B TOM umcie pu3nyecKue sIBJICHUS B IPUPOJIC: MPUIUBBI U OTJIMBBI, JBUKCHHUE IJIAHET
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CoJIHEUHOM CHCTEMBI, PEAKTUBHOE JIBUKECHHUE )KMUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSACEHUE, CEUCMHUYECKUE BOJIHBI, I[YHAMH, 3XO, LBETa TEJ,
ONTHUYECKUE  SIBIICHUST B  NOpUPOAE, OHUOJIOTMYECKOe  JIEUCTBUE  BHUAUMOTO,
yIbTPadUONIETOBOTO M PEHTIEHOBCKOTO H3IYYE€HHM, €CTECTBEHHBIH pPaJMOaKTUBHBIN
¢$hoH, KOCMUYECKHE JIyYH, paIMOAKTUBHOE U3JIyYEHUE TPUPOTHBIX MUHEPAJIOB, JIEUCTBUE
PaIMOaKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4YeJoBeKa), MpPU HTOM TMEPEBOAUTH

MPAaKTUYECKYIO 3a7ayy B y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
(u3nUECKUX SBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3MYECKUE SIBJICHUS, HCIOIb3YS
dbu3uUecKkue BEIMYUHBI (CPEIHsIST U MTHOBEHHAsi CKOPOCTH Tejla MPU HEPAaBHOMEPHOM
JIBUKEHUH, YCKOpEHHE, NEepeMellleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CHUJia
YIPYTrOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO MajieHHs], BEC Tella, UMITYJIbC TeJa,
UMITYJIbC CWJIbl, MEXaHHU4YecKass paboTa M MOUIHOCTb, MOTEHLMAJbHAS DHEPrus Tela,
MOJHATOTO HAaJl TOBEPXHOCTHIO 3€MJIM, IMOTEHIIMAJIbHAS SHEPrusl CXKATOW MPYKUHBI,
KUHETUYECKasi YHEPTus, MOJTHAs MeXaHu4ecKasi SHEpPIusl, IepUo U 4acToTa KojieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb
IPEJIOMJICHUSI CPE/ibl), TPU OMUCAHUM TPABWIHHO TPAKTOBATh (PU3MUECKUU CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, OO03HAYCHHUS U CAUHUIIBI (DU3NYECKUX BEJIUYWH, HAXOIUTh
(dbopMyIibl, CBS3BIBAIOIINE AAaHHYIO (PU3MYECKYI0 BEJIMYHMHY C JIPYTUMHU BEIMYHMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MYECKHe SIBJICHUS M MPOILECCHI, HCHOIB3YS
3aKOH COXPAaHEHHMsI DPHEPrUH, 3aKOH BCEMHUPHOTO TATOTECHMSI, MPUHLHUI CYNEPIO3UIINU
CWJI, TPHUHIMN OTHOcuTenbHOCTH ['amunes, 3akonbl HbprOTOHa, 3aKOH COXpaHEHUSA
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TIPEIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO
M MacCOBOTO YHCEJ MpPU SIEPHBIX PEAKIUAX, MPU ATOM (PopMynHpoBaTh 3aKOH
U 3aIMChIBATh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATHh (HPU3UYECKHE TPOIECCHl U CBOMCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluid  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUUYUHHO-
CIICICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHWE U3 2-3  JIOTUYECKUX  IIaroB
C WCIIOJNIb30BAaHUEM 2—3 W3YYCHHBIX CBOWCTBA (PU3UYECKUX SBICHHUM, (U3HUUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTE;

pemaTh pacyeTHble 3a/jaud (ONMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIb3YSI 3aKOHBI M (OPMYJbI, CBA3BIBAIONIME (DU3MYECKUE BEIMYHHBI: Ha OCHOBE
aHaJu3a YCIOBHUS 3aJlayd 3allMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEAOCTAIOUIUE WIIU
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOAMMBIC IS PEIICHUS,
MIPOBOJIMTH PACUETHI U OLICHUBATh PEATUCTUYHOCTD MOJIYYEHHOI0 3HAaUEHUs (PU3nUecKoi
BEJINYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPU TOMOIIH (PU3HUECKHUX
METOJIOB,  HWCIOJB3YySd  ONUCAHWE  MCCIEAOBAHUSA,  BBIACIATH  MPOBEPSEMOE
MPEANOJIONKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUSI UCCIEAOBAHUS,
MIPOBOJIUTH BBIBOJbI, HHTEPIIPETUPOBATH PE3yJIbTAThl HAOIIOICHUI U ONBITOB;

MPOBOJIUTh OMNBITHI MO HAOMIOACHUI0 (U3NYECKUX SBJICHUN WIH (UIUUYECKUX
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CBOWCTB Ten (M3ydyeHHWE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXPAaHECHHsSI JHEPTHH,
3aBUCUMOCTH MEepHOIa KOJIeOaHUH IPYKUHHOTO MasTHUKA OT MAcChl Tpy3a M JKECTKOCTH
MPY)KUHBI W HE3aBUCHMOCTh OT aMIUTUTYABl MajbIX KoOJICOaHWU, MPSMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, pPa3IoOKEHHE OEoro CBeTa B CIEKTP, HW3YYCHHE CBONCTB
M300pakeHrs B IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs MpeaMera B coOuparonien

JIUH3e, HAOJII0JICHUE CIUIONMIHBIX U TUHEHYIATHIX CIICKTPOB U3IIYYCHHS ): CAMOCTOSTEIHLHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HabOpa 00OPYIOBaHMUS, OMUCHIBATH XOJ OIBITa
U €T0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBL;

IPOBOAUTH MPH HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPECHHM, ONIPEIeiss CpeaHee
3HaUECHUE W3MEpsSEeMON BeIMYMHBI ((DOKYCHOE pacCTOSTHUE COOMpPAIOIICH JIUH3HI),
000CHOBBIBATh BBIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUO0PA);

IPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIIMYHH C UCTIOJIb30BAHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBUKCHUHU
0e3 HaYaJIbHON CKOPOCTH, Teproja KoJieOaHUH MaTEMaTHYECKOTO MasTHUKA OT JITUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)XCHHUS CBETa OT YIVIa TAJCHUS W YIJIa TPEIOMIICHUS
OT yTJia MAJCHHMs): IUNIAHUPOBAThH UCCIIEIOBAHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY,
(UKCHpPOBATh PE3YNBTATHl IMOJYYCHHOW 3aBUCHUMOCTH (DH3UYCCKUX BEJIUYMH B BHJIC
TaOJINII ¥ TPaUKOB, IPOBOJAMTH BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUA (U3UUECKUX BEIUYHH (CPEIHSAs] CKOPOCTh
U YCKOpEHHUE TeJa NMPU PaBHOYCKOPEHHOM JIB)KEHUHU, YCKOPEHHE CBOOOTHOTO MaJeHHUs,
KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TPEHHUS CKOJIBKEHHs, MexXaHudeckas pabora
U MOUIHOCThb, YacTOTa M TMEpUOJ KoJeOaHW MaTEeMaTHYeCKOTO M MPYKUHHOTO
MasiTHUKOB, ONITUYECKas CUila cOOMparolei JINH3bI, paIMOAKTUBHBIN (DOH): MIaHUPOBATH
U3MEpEeHHus, coOUpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUS,
cienys IpenoKeHHONW HHCTPYKIIUH, BEIYUCIIATD 3HAUCHHE BEJIMYMHBI M aHAJIU3UPOBATH
MOJIYYECHHBIE PE3yJbTATHI C YIETOM 3aJaHHOU MOTPEITHOCTH U3MEPEHHIA;

coOJIroIaTh TpaBWiIa TEXHUKH O€30MacHOCTH TpH paboTe ¢ JabopaTOpPHBIM
o0opyI0BaHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (DHU3UYECKUX MOJEIICH: MaTepralbHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOYCUHBIH WCTOYHHMK CBETa, Jyd, TOHKAas JIMH3A,
TJIaHeTapHas MOJIENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SI/IPa;

XapaKTepru30BaTh MPUHIIMIBI JCHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOHCTB C WCIIOJIb30BAHUEM WX ONUCAHHS (B TOM YHCIE: CIHIOMETpP, NaTYNKU
MOJIOKCHHUSI, PACCTOSIHUSI M YCKOPEHMsI, PaKeTa, 9X0JI0T, OYKH, MEPUCKOI, (poToamnmapar,
ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3WMETp, Kamepa BuiabcoHa), HCIONB3Yys
3HaHMSI O CBOWCTBaX (DM3WMYECKUX SBICHUH U HeoOXxomumple (HU3UYECKUE
3aKOHOMEPHOCTH;

WCIIOJI30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, H3MEPHUTEIIBHBIX MPUOOPOB U TEXHOJIOTUUYECKUX IMPOIECCOB MPHU PEIICHUU
y49eOHO-TIPaKTHYECKUX 3aJad, ONTHYECKHE CXEMBI I TMOCTPOCHHUS HN300paKeHUH
B IUTOCKOM 3€pKalie U cOOMparolen JTuH3e;

MPUBOAUTL MpPUMEPHl (HAXOAUTh HH(OpMAIMI0O O NpUMEpax) MPAKTUYECKOTO
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WCTIONB30BaHUS (PM3MUECKUX 3HAHWM B TOBCEAHEBHON KHU3HU Ui OOECIeUYCHHUs
O0e3omacHOCTH MpH OOpalleHHMH C NpuOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMU,
COXpaHEHUS 37I0POBbS M COOIOACHHSI HOPM DKOJIOTUIECKOTO TIOBEICHUS B OKPY>KarOIIe
cpene;

OCYIIECTBIATh MOUCK MH(popManuu B VHTEpHETE, CaMOCTOSATENBHO (POpMyIHpYs
MOMCKOBBIN 3ampoc, HAXOAUTh MYTH OINpEAeJeHHs] JAOCTOBEPHOCTH TONYYCHHON
nHGOpPMAIIUU Ha OCHOBE UMEIOLINXCS 3HAHUN U JOMOTHUTEIbHBIX UCTOYHHKOB;

WCIIONB30BaTh TMPHU  BBIIOJHEHWH YYEOHBIX 3aJaHWil HAyYHO-TIOMYJSPHYIO
JUTEpaTypy, CIpaBOYHBbIE MaTepHalbl, pecypchl cetn MHTepHET, BiageTh MpHeMaMu
KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHust H(GOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI
B IpYTyIO;

CO3/1aBaTh COOCTBEHHbIE THUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HWCTOYHUKOB, IMyOJIMYHO MPEICTABISATh pPE3yIbTaThl
MPOCSKTHOW WJIM MCCIIEIOBATEIBCKON IEITEIBHOCTH, MTPH ITOM IPAMOTHO HCIIOIH30BATh
M3yYCHHBI TMOHATHIHBINA amnmapaT W3ydaeMoro pasjieiia (U3HKH W COMPOBOXKIATH
BBICTYIIJICHUE TIPE3EHTALNEH C YIeTOM 0COOCHHOCTEH ayTMTOPHH 00yUJaIOIIUXCSl.
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denepanbHas padbouas nporpamma | dusuka. 7-9 kiaccs (6a30BbIil ypOBEHB)

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HaunmenoBanue [IporpammMHoOe conepxanue OCHOBHBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
/T pa3ziesioB U TeM
y4eOHOr 0 IpeMeTa
du3uKa u ee pojib B NO3HAHUH OKPYKAKIIEr0 MUpa
1.1 | ®uszuka — Hayka duznka — HayKa o mpupoje. | BrisiBaenue paznuunii Mexay Gu3ndecKuMu
0 MpUpPOJIC SBneHus npupoabl. U XUMUYECKUMU TIPEBPAICHUSIMHU.
du3nyecKue SIBICHUS: Pacno3naBanue u kinaccudukaius GU3nIeCKux
MEXaHUYECKHE, TCIUIOBLIC, | SIBJICHUN: MEXaHUYECKUX, TEIUIOBBIX,
3JIEKTPUUECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBEIC, HabGmronenue n onucanve GU3NYECKUX SIBICHUM
3BYKOBBIE
1.2 | ®usuueckue 2 dusnueckre BEJINUYUHBL. OrnpeniesieHUE [EHBI 1CJICHUS IIKAJIbI
BEJINYUHBI N3mepenune Gpuzndeckux HU3MEPHUTEIIBHOTO Mproopa.
BEJIMYMH. DU3NYECKUE N3MepeHne JIMHEUHBIX pa3MEPOB TET
npu6opsl. [TorpenrHocTs Y TIPOMEKYTKOB BPEMEHHU C YYETOM
U3MEPEHUN MIOTPELIHOCTEM.
MexayHapoiHas cucTeMa N3mepenne o0bema KUJIKOCTH U TBEPOTO Tea.
CJIMHUI] N3mepenne TemiepaTypbl Ipu OMOIIU
YKUJIKOCTHOT'O TEPMOMETpPA U JaTurKa
TeMIepaTyphl.
BrinoaHeHne TBOPUYECKUX 3aJaHUM IO TOUCKY
CIOCOOO0B U3MEPEHHUSI HEKOTOPBIX (DU3NUECKUX
XapaKTEPUCTUK, HATIPUMED, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), yIAJIEHHBIX
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denepanbHas padbouas nporpamma | dusuka. 7-9 kiaccs (6a30BbIil ypOBEHB)

00BEKTOB, OOJIBIINX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHU. O0cyxaeHHe
npeajaraeMbix Cioco0oB

1.3.

EcrectBeHHO-
HayYHBIH METOJ
[IO3HAHUS

Kaxk ¢usuka u qpyrue
€CTECTBEHHbBIEC HAYKU
W3Yy4YaroT MPUPOLY.
EcTecTBeHHO-HAyUHBIN
METO/1 TIO3HAHM
HaOII0eHIE, TOCTAHOBKA
Hay4yHOT'O BOIIPOCA,
BBIJIBHOKEHUE TUIIOTES,
SKCIIEPUMEHT I10 TPOBEPKE
TUIIOTE3, 00BICHEHUE
HaOJII01aEMOTO SIBJIEHHSL.
Onucanue GU3NIECKUX
SIBJICHUU C TIOMOIIBIO
Moesen

BriaBrKEeHME TUIIOTE3, OOBICHSIONIUX MMPOCTHIC
SABJICHUSI, HAITPUMED:

— [MOYEMY OCTaHABIIMBAETCS JBHXKYIIEECS

10 TOPU30HTAIBLHOM MTOBEPXHOCTH TEJIO;

— [MOYEMY B KAPKYIO MTOTO/1y B CBETIION OJEKIE
MPOXJIaJHEN, UeM B TeMHOMU. [Ipeqnoxenne
C1Ioco0OB IIPOBEPKHU TUIIOTE3.

[IpoBeneHue uccie1oBaHus 1Mo MPOBEPKE KaKOM-
00 TUTIOTE3HbI.

[TocTpoenue nmpocTermux Moeaeit Gu3nIecKux
SBJICHUH (B BUE PUCYHKOB WJIA CXEM ), HAIIPUMEDP
[aJICHUE IpeAMETa; IPSIMOJIMHENHOE
pacrnpoCTpaHEHUE CBETA

Hroro no pazgeny

HepBOHaq AJIbHBIC CBCICHUSA

0 CTPOCHMH BEILIECTBA

2.1

CtpoeHue BelecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONBITHI,
JIOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE
BellleCTBA

HaGmronenne n mHTEpIIpeTaIus OIBITOB,
CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCIOJIb30BaHUEM (oTOrpaduil, MOTYyICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorie (ACM) —
nabopaTopHas padota o Teme: «O1eHka
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denepanbHas padbouas nporpamma | dusuka. 7-9 kiaccs (6a30BbIil ypOBEHB)

JMaMeTpa aToMa METOZOM PsiI0B
(c ucnonpzoBanueM GpoTorpapuii)».
Onpenenenue pazMepoB MajbIX TEJ

2.2 | JIBrxkeHue
U B3aUMOJIEHICTBUE
YacTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTBa. CBsA3b CKOPOCTH
JBUKECHHS YaCTHI]

C TeMIEpaTypoOu.
BpoyHOBCKOE IBHKEHNUE,
nudy3usi.
B3anmopeiicTBre yacTui
BEILECTBA: IPUTSIKEHUE

Y OTTAJIKUBAHHE

Hab6monenue u o0bsicHeHre OGpPOYHOBCKOTO
JBUKEHUS U siBNeHUs qudPy3um.

[IpoBenenne u 00bsCHEHUE OTBITOB

110 HAOJIIOACHUIO TEIUIOBOTO PacIIuPEHMs ra30B.
[TpoBenenne u 0ObSICHEHUE OIBITOB

110 0OHAPYKEHUIO CUJT MOJIEKYJISIPHOTO
NPUTSHKEHUS U OTTAIKUBAHUSA

2.3 | ArperatHblie
COCTOSIHUS BEIIECTBA

ArperaTHble COCTOSTHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEN U TBEPABIX
(KpUCTAIITMYECKUX) TETI.
BzaumocBs3bs MexIy
CBOMCTBaMH BENIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHAM
BOJIbI

Onucanue (C UCIIOJIB30BAHUEM MPOCTHIX
MojieJieil) OCHOBHBIX Pa3JINuuii B CTPOCHUU T'a30B,
KUIAKOCTEH U TBEPABIX TEL.

OO0BIcHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN

U TBEPJIBIX T€Jl, OOJIBIION CYKMMAEMOCTH T'a30B.
OOpbsicHeHne coxpaHeHus: (HOPMBbI TBEPIBIX TEI
U TEKY4YECTH KUIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJBI YACTHIIHI HAXOSTCS
B CpEJTHEM JajIbIlle PYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBJICHHE B3aMMOCBSI3H MEXKITY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUN BOJIBI

Y CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazpeny
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denepanbHas padbouas nporpamma | dusuka. 7-9 kiaccs (6a30BbIil ypOBEHB)

JIBH:KeHMe U B3aMMO/IeiiCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe asuwxkenue. | MccnegoBaHue paBHOMEPHOIO IBHXKEHHUS,
JIBUKCHUEC PaBHOMEpHOE OTIPEICIICHUE €T0 MPU3HAKOB.
Y HEPaBHOMEPHOE HabGrroneHre HepaBHOMEPHOTO IBFKCHUS
nerxeHue. CKOpOCTb. ¥ OTIPEJICJICHNE €TO OTIMYNN OT pABHOMEPHOTO
CpenHsist CKOPOCTh JIBUKCHMSL.
Ip¥ HEPAaBHOMEPHOM Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
IBWKEHUH. PacueT mytu JBYDKEHUS (MIapUKa B )KUIKOCTH, MOJIEITH
U BPEMCHU JIBHOKCHHSI AIIEKTPUIECKOTO aBTOMOOWIIS U T.1I.).
Omnpenenenue cpeaHeil CKOPOCTH CKOJbKCHHS
OpycKa WM MIapHuKa 10 HAaKJIOHHOW MIIOCKOCTH.
Pemrenue 3a1a4 Ha onpeieJICHUE My TH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JIBH)KCHHSI.
Amnanu3 rpaduKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Uuepuus, Macca, SBnenue unepuuu. 3akoH | OOBICHEHHE U MPOTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTD

nHepuun. Bzaumonencraue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTna.
CBS3b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJT

B €IMHUIIE 00bEMA
BEIIleCTBA

0OyCJIOBJICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJUT MIPU TOPMOKECHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO NMPEKPATUTH IBUKCHUE HA BEJIOCUIIE]IE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI TeJla B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TeJl.

Pemenue 3agay Ha ornpeieIeHHE MacChl Teja, €ro
00BbEMa U INIOTHOCTH.
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denepanbHas padbouas nporpamma | dusuka. 7-9 kiaccs (6a30BbIil ypOBEHB)

IIpoBenenue u ananus ONbITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJIa OT €r0 MaccChl

IIPY B3aUMOJIEVCTBUM TEIL.

W3mepenne macchol Teia pa3aIudHbIMU CIIOCO0aMHU.
OmnpeneneHue IWIOTHOCTH TeJla B PE3YJIbTATE
U3MEpEHHUs ero Macchl U o0beMa

3.3

Cuma. Buab! cun

14

Cuna Kak XxapakTepuCcTHKa
B3aUMOJICHCTBUS TEJL.
Cuna ynpyrocTu u 3aK0H
I'yka. I3MepeHue cuibl

C IOMOIIIBIO TUHAMOMETPA.
SIBrieHUE TATOTEHUA U CUJjIa
TsokecTu. Cuia TSKECTH
Ha JIPyTUX IUIAaHETaX.

Bec tena. HeBecomocTs.
Ci1okeHue cui,
HAIPaBJICHHBIX MO OJHOU
IIPSMOMU.
PaBHOnelicTBYOIIAsA CUII.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPCHUE
nokost. TpeHue B mpupoie
1 TEXHHUKE

V3y4yeHune B3auMOJICHCTBUS KaK IPUYHHBI
WU3MCHCHHMS CKOPOCTH TeJjla WM ero e OopMaIlny.
Onucanue peaqbHbIX CUTYalluid B3aUMOICHCTBHUS
TEJ C IIOMOIIIBIO MOJIeJICH, B KOTOPHIX BBOJIUTCS
TIOHATHE U H300PaKEHUE CHITB.

W3y4eHne CHiTbl yIpyrocTy.

HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH

OT YIUIMHEHUS PE3MHOBOTO NTHYPa WX TPy KHHBI
(c moctpoeHueM rpaduka).

AHaIH3 MPAKTHYECKUX CUTYAIUH, B KOTOPBIX
NIPOSIBIISICTCSI IEHCTBUE CHIIBI YIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JiepeBa

u Jp.).

AHanu3 CUTYyalluid, CBSI3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsacHEeHHEe OpOUTATLHOTO IBUKCHUS TIJIaHET

C UCITOJIb30BAHUEM SIBJICHUS TSATOTEHUS M 3aKOHA
WHEPIHH.

H3mepenue Beca Tena ¢ TOMOIIBIO JUHAMOMETPA.
O06o0CcHOBaHUE ITOTO CIIOCO0a U3MEPEHUS.
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Ananu3 u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJYYEHUE TTPaBUJIA
CJIO’KEHUS CUJI, HAIIPABJIEHHBIX BIOJIb OJHOU
IIPSIMOMU.

OnpeneneHue BEIMYNHBI PABHOIEMCTBYIOLIEH
CHIL

N3yueHune cuibl TPEHUS CKOJIBKEHUS U CHUITBI
TPEHUS MMOKOS.

HccenenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHJIbI 1ABJIEHUS U CBOMCTB TPYILUXCS
ITIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyalui, B KOTOPBIX
IIPOSIBIIACTCA IEUCTBUE CUIIBI TPEHUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHbILICHUS

WIM yBEIWYEHHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOWJIS, UCTIOIb30BaHHUE
IOAIIMITHUKOB, IUIABAHUE BOJHBIX )KUBOTHBIX
u Jp.).

Pemienue 3agau ¢ ucnosp3oBaHueM Gpopmys
JUISL pacueTa CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBbI TPEHUS

Hroro no pazpeny

JlaBieHne TBepPABIX TeJI, dKUIKOCTEH U ra3o

B

4.1 | HaBnenue. Ilepenaua 3
JABIICHUSI TBEPIbIMU
TeJIaMHU, >KUIKOCTIMHU

H ra3daMm

Jasnenue. CriocoObl
YMEHBIIIEHUS U YBETUYCHUS
JnaBjieHus. /{aBieHue rasa.
3aBHCHUMOCTD JIaBJICHHUS

AHanu3 1 00bSICHEHUE OTBITOB U MPAKTUYECKUX

CUTYaIlli, B KOTOPBIX MPOSBIISETCS CHJIa
JTABJICHMUSL.
O6ocHOBaHKE CLIOCOOOB YMEHBILICHUS
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rasa oT oorema,
TEMIIEPATYPHI.
[lepenaya naBienus
TBEPABIMU TEIIAMH,
JKAIKOCTSIMH M Ta3aMH.
3akon Ilackans

Y YBEJIMUCHUS TaBIICHUSL.
M3y4eHne 3aBUCUMOCTH JaBJICHHUS ra3a

0T 00beMa U TeMIIEPaTypPhI.

N3yuyenune ocoOeHHOCTEN nepenaun 1aBaeHus
TBEPJBIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHKE PE3yTbTATOB OMBITOB
0COOCHHOCTSIMH CTPOCHHSI BEIIIECTBA B TBEPJIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIIepUMEHTAITLHOE JI0KAa3aTeIhCTBO 3aKOHA
[Tackaus.

Pemenwne 3amaq Ha pacyeT JaBJICHUS TBEPOTO
Tena

4.2

,HaBJIeHI/Ie KHUIKOCTH

3aBHUCHUMOCTD JIaBIICHUS
KUJKOCTU OT TUTyOUHBI.
IIneBMaTHyecKkre MaIIUHEL.
I'mopocratnyeckuit
napagokc. CooOmaromuecs
cocyapl. ['mapaBnnyueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH J1aBIICHUS
KUIAKOCTH OT TIIYOMHBI OTPYKEHUS U IJIOTHOCTU
HKUIKOCTH.

Hab6mroneHue n 00bsiICHeHHE THAPOCTATUYSCKOTO
napaiokca Ha ocHoBe 3akoHa [lackarns.
N3y4yenune cooOIIaronumxcs CoCy10B.

Pemenue 3a7a4 Ha pacueT NaBIEHUS KUIKOCTH.
OObsicHeHNE TPUHIINATIA IEHCTBUSA
TUAPABINYECKOTO TIPecca, MTHEBMATHIECKUX
MAIIIHH.

AHanu3 1 00bSICHEHHE TPAKTUUECKUX CUTYAIIHA,
JEMOHCTPUPYIOIINX MPOSIBIICHUE TaBICHUS
XKUAKOCTH 1 3aKoHa [lackans, Hampumep
MPOLIECCOB B OpraHu3Me Mpu r1yO0OKOBOJHOM
HBIPSTHUU
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4.3 | AtmocdepHoe Atmocdepa 3emiu DKCHepUMEHTAIbHOE OOHApPYKEHHE
TTaBJICHUE U aTMOC(EpHOE aBJIEHUE. | aTMOC(HEPHOro JaBJICHHUS.
ITpuywHEI CyIIECTBOBaHUSA | AHaIU3 U OOBSICHEHUE OIBITOB U MPAKTHYECKUX
BO3AYLIHON 000JIOUKH CUTYyaluH, CBI3aHHBIX C JCHCTBUEM
3emin. OnbitT TOpprYeIId. | atMOCHEPHOTrO AaBIECHUS.
Wsmepenune atmocdepHoro | O6bICHEHHE CyLIECTBOBAHMS aTMOC(EPEI
JaBICHHS. 3aBUCHMOCTb Ha 3eMJIe U HEKOTOPBIX IJIaHETaX UJIH €€
aTMOC(EPHOTO JaBJICHUS OTCYTCTBUS Ha Apyrux mjaHerax u Jlyne.
OT BBICOTHI HaJl YPOBHEM OObsicHeHNE U3MEHEHHSI TUIOTHOCTH aTMOC(hephl
Mops. [Tpubopsr C BBICOTOW U 3aBUCUMOCTH aTMOC(HEPHOTO
JUTSL ©3MEPEHUS JTaBJICHUSI OT BBICOTHI.
aTMOC(EPHOI0 TaBJICHUS Pemenue 3a1au Ha pacuet aTMocepHOTo
JABJICHUSI.
N3yuenue ycTpoiicTBa 6apomeTpa-aHepoua
4.4 | llekicTtBue JleficTBHE )KUJIKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE 0OHAPYKEHHE ICHCTBUS
AKUJKOCTHU U rasza Ha MOTPYKEHHOE B HUX KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ha [OIPYXKEHHOE Teno0. BeiTankuparomas OmnpeneneHue BHITATKUBAIOIIECH CHUIIBI,
B HUX TEJIO (apxuMenoBa) cuia. 3aKOH | JEUCTBYIONIEH Ha TENO, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BoznyxomnnaBanue

B KUJKOCTb.
[TpoBenenue u 0O6CyX ACHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAUIKUBAIOIIEH CHJIbI, ICMCTBYIOIIECH HA TEIO
B KHUJIKOCTH, OT 00BheMa OTPYKEHHOH

B )KMJIKOCTb YaCTH TeJIa U OT IMJIOTHOCTH
KUJKOCTH.

IIposepxa nesasucumocmu gvlmankusaroueu
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cuvl, deticmayroujell Ha meJjio 8 HCUOKOCHU,

om maccwl meia.

HccnenoBanne 3aBUCHMOCTH Beca Tejia B BOJIE

0T 00beMa OTPYKEHHOH B KUIKOCTh YaCTH TeJa.
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
ApXuMena v yCJIOBUS IJIaBaHUS TEII.
KoncrpynpoBanue apeomerpa

WA KOHCTPYHPOBAHHUE JIOJAKHU U OTIPEIeIICHUE €€
IPy30TOBEMHOCTH

Hroro no pazgeny

21

Padora u MOIIHOCTB. JHEprus

5.1

PaGora u MOITHOCTB

Mexanunueckas padoTa.
MomtHocTh

DKCIEpUMEHTAIBHOE OIPEETICHNE
MEXaHUYECKOU pabOThI CUIIBI TSKECTH

IIPU NAJECHUU TEJIA U CUJIbI TPEHHUS

IIPY PABHOMEPHOM TIEPEMELIEHUH TEIIA

110 TOPU30HTAJIbHON MTOBEPXHOCTH.

Pacuer MomHOCTH, pa3zBUBaEMOM MPHU MOIbEME
10 JIECTHUIIE.

Pemenue 3a1a4 Ha pacyeT MEXaHUYECKON pabOThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIyar, 010K, HAKJIOHHAS
IJI0CKOCTh. [IpaBuno
paBHOBECHS pblyara.
[IpumeneHue npasuia
paBHOBECHS pbluara

K 0J10Ky. «30J10TOE

OmnpezneneHue BRIMTPHIIIA B CUIIE TIPOCTHIX
MEXaHU3MOB Ha IPUMEpPE pbluara, IMOJBUKHOTO

Y HETIOJIBM>KHOTO OJIOKOB, HAKJIOHHOM MIIOCKOCTH.
HccnenoBanue yciioBUsi paBHOBECHS phlyara.
OOHapyKeHHE CBOMCTB NPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOTIEHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAK¥Ke
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npaBwio» Mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY Y TEXHUKE

B ’KUBBIX OpTaHU3Max.
DKCNepUMEHTAIbHOE TOKA3aTeIbCTBO PAaBEHCTBA
paboT Mpu NPUMEHEHUU MTPOCTHIX MEXaHU3MOB.
Onpenenenune KII/] Hak1OHHOM MIIOCKOCTH.
Peienue 3aa4 Ha MpUMEHEHUE TIpaBUIa
paBHOBecus priuara u Ha pacuet KIT/]

5.3 | Mexannueckas
SHEPrUsl

MexaHnuueckasi JHEprusl.
Kunetnueckas

U TMOTCHIMAJIbHAS YHEPTHUSL.
[IpeBpamenue ogHOrO BUAa
MEXaHUYECKOU YHEPTUU

B JIpyTrOid. 3aKOH
COXpaHEHHMS SHEPTUU

B MEXaHUKE

3KCHepHM€HTaHBHOC OIIPCACIICHUC NU3MCHCHUA
KUHETUYECKON U HOTGHHH&HBHOﬁ OHCPTIUHU TCJIa
IMpH €TI0 CKAaTbIBAHWUH 110 HAKJIOHHOM INIOCKOCTH.
CDOpMy.TII/IPOBaHI/Ie Ha OCHOBC HUCCJICAOBAaHUA
3daKOHa COXPaHCHUA MEXaHUYECKOU OHCPIUH.
O6CY}KI[€HI/I€ rpanug IpuUMCHUMOCTH 3aKOHA
COXpPaHCHHUA DHCPIHUH.

Pemienue 3aJad C UCITIOJIb30BaHHCM 3aKOHA
COXpPaHCHUA SHCPIun

Hroro no pazgeny 12
Pe3epBHOE Bpemst

OBUIEE KOJIMYECTBO 68
YACOB I10 ITTPOT'PAMME
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8 KJIACC
Ne HaumenoBanue KoanuectBo | IIporpammuoe copepxanue | OCHOBHBIE BUJIbI J€ATEILHOCTA OOYUAIOIIUXCS
/o pa3zesioB U TeM 4acoB
y4e0HOro npeaMeTa
TenuoBble ABJICHUSA
1.1 | CtpoeHnue u cBoiicTBa 7 OCHOBHBIE TIOJIOKEHUS Habmtonenne n uHTEpIipeTalus onbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOEHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJl. OTbITHI,
MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEpIOro, KUIKOTO
¥ ra3000pa3HOro COCTOSTHUMN
BEILECTBA.
Kpucramumueckue

U amop(HBIE Tena.
OOBsICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPJIBIX TEJ
Ha OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CMaunBaHue

U KalWISPHBIE SIBJICHUSL.
TermmoBoe pacmpeHue

Y C)KATHE

CBUJICTEILCTBYIONIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o oleHUBaHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIC 00beMa
BEIIIECTBA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMeD,
¢dbparmenta nosmsl Jlykpenus «O npupoze
BEIlE») C M3JI0KEHHEM 000CHOBAaHUM aTOMHOMN
TUIIOTE3bI (CMBICIIOBOE YTCHUE).

OreHka yOeIuTeIbHOCTH STUX 000CHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOTO IBHXKEHUS, SIBIICHUS
muby3un 1 pazTudril MEXTy HUIMU Ha OCHOBE
ITOJI0’KEHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUH CTPOEHHUS BEIIECTBA.

OObsicCHEHNE OCHOBHBIX PA3JIMYUNA B CTPOCHHUH
ra30B, )KUJIKOCTEH U TBEPJIBIX Tell

C UCITOJIb30BAHUEM TIOJIOKCHHUI MOJICKYIISIPHO-
KHMHETUYECKOW TEOPHUH CTPOECHUS BEILIECTBA.
[IpoBeneHrEe OMBITOB MO BHIPAIIIMBAHUIO
KPUCTAJUIOB TIOBAPEHHOM COJIM WJIM caxapa.
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[IpoBeneHne U 0ObSICHEHHE OIBITOB,
JIEMOHCTPUPYIONIUX KAWUIAPHbBIC SIBJICHUS

U SIBJICHHE CMAYUBaHHUS.

OOBsiICHEHHE POJIH KAaTUJUISIPHBIX SBICHUN

JUISl TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
Hab6ntonenue, npoBeieHre U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacUIupeHus ra30B, KUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUsT 00beMa TBEPIBIX Tell,
TEKYUYeCTH JKUJIKOCTH (B TOM YHCIIC, PA3HUIIbI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH ),
JIaBJICHUS Tra3a.

[IpoBeneHue OMBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U UX
00BsSCHEHHE HAa OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YYCHHUS.

AHaJIU3 IPAKTUUYECKUX CUTYaIlUM, CBA3aHHBIX
CO CBOMCTBAMH Ia30B, )KUJKOCTEN U TBEPABIX TEIl

1.2

TermnoBbie TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBH>KEHUS
yacTull. BHyTpeHHs
sHeprus. CrocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHHU: TeIUIonepeiaya

U COBEpILIEHHE paOOTHL.

O06ocHOBaHWE TTPaBUJI U3MEPCHHS TEMIIEPATYPHI.
CpaBHEHHE Pa3IMIHBIX CIIOCOOOB U3MEPEHUS

Y IIKaJ TEMIIEPATYPHI.

Habmonenre u 0ObSICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEH
SHEPIUU TeJla B Pe3yJbTaTe TeIIonepeaun

Y pabOThl BHEIIHUX CHUJL.

Habmaronenre n 00bICHEHHE ONBITOB,
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Bunabl Teronepenayu:
TETUIONPOBOAHOCT,
KOHBEKIIHUS, U3JTYUYEHHUE.
KonugecTBO TEIIIOTEHL.

VY nenpHas TEMI0EMKOCTh
BellecTna. TermroooMen
Y TEIUIOBOE PAaBHOBECHE.
YpaBHEHUE TENIOBOTO
Oamanca. IlmaBienne

Y OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenwHas TerioTa
IUTABJICHUA.
[TapooGpazoBanue

N KOHACHCALIH. I/IcnapeHHe.

Kunenue. Y genpHas
TEIJI0Ta MapooOpPa30BaHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEPHOTO
JIaBJICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBa.

VY nenwHas TeniaoTa
CropaHwusl.

[TpuHuUIBI paObOTHI
TeraoBbIX aBurarenei KII1J]
TEIJIOBOTO JIBUTATEIS.

00CyXIeHNE MPAKTHICCKUX CUTYaIUH,
JEMOHCTPUPYIOIIHMX PA3TUIHBIC BUIBI
TETUIONePEAAYN: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

HccnenoBanue sSBICHUS TETUIOOOMEHa

IIPY CMCIIIMBAHUY XOJIOAHOU U TOPSYCH BOJIBI.
HaOiroieHre ycTaHOBJICHHS TETUIOBOTO
paBHOBECHUS MEKy TOpSYCH M XOJIOAHOW BOJION.
OmnpeneneHue (M3MEPEHNUE) KOJIMYECTBA
TEIUIOTHI, MTOJIYYCHHOT'O BOJIOW IPH TEINTIO0OMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHJIPOM.
Onpenenenue (MU3MEpEeHUE) yAETbHOM
TEMJI0EMKOCTH BEIeCTRA.

Pemmenue 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

IIPH TEIUIO0OOMEHE.

AHanu3 CUTyaIil MpakKTHYEeCKOTO
UCIOJIb30BaHMS TETIJIOBBIX CBOMCTB BEIIECTB

¥ MaTEpHUAJIOB, HATIPUMED, B IEIAX
DHEPTrOCcOePEKEHHUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronue KpoIiy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGntonenue siBiieHnit ucapeHust

Y KOH/ICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
Pa3JIMYHBIX KUIKOCTEM.

OOBsiICHEHUE SIBICHUI UCTIAPCHIS
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TermnoBble ABUTATENN

Y 3aIl1Ta OKPYKAIOIIEH
Cpenbl.

3aKOH COXpaHEHHUs

Y NIPEBPAIIEHUS SHEPTUH
B TEIUIOBBIX MPOIIECCax

Y KOHJEHCAIIUX Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHSI.

Habmonenue u o0bsiCHEHUE Mpoliecca KUIEHMS,

B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPHI
KUIICHUS OT JaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTEILHOMN
BJIQ)KHOCTHU BO3/1yXa.

Habunronenue npoiiecca mjiaBieHus
KPUCTAJUTMYECKOTO BEIlleCTBa, HAIPUMeED, JIb/a.
CpaBHeHUE MPOLIECCOB IIaBICHUS
KPUCTAJUTUYECKHUX TEJ U Pa3MATUYCHUS

IIpY HarpeBaHUU aMOpP(HBIX Tell.

Onpenenenue (M3MEPEHUE) YI€IbHOMN TETIOTHI
TUTABJICHUS JIBJIA.

OObsicCHEHHUE SIBICHU TI1aBICHUS

¥ KPUCTAJUTU3allUM HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIUIOTHI B IIpOIIECCax
TEIJIONEPEeAauy MPHU IJIABICHUU

Y KPUCTAJUIM3ALNUH, UCTIAPEHUH U KOHJICHCAIIUH.
AHanu3 cuTyauui NpakKTUYeCKOro MpUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HaIpuMep, MOJTyYEeHHUE CBEPXUUCTHIX
MaTepuasnoB, COJIEBasi FPesika U Jp.

AHanu3 paboThl U 00bSICHEHUE TPUHIUIIA
JEeUCTBUS TEIJIOBOT'O JIBUTATEIISL.
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Brruncnenue KkoamyecTa TEMIOTHI,
BBIJICJISIFOLETOCS IPU CTOPAHUHU PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cyxkIeHre SKOJTOTUUECKUX MOCIEACTBUN
HCIIOJIb30BAaHUS JBUTATEICH BHYTPEHHETO
CrOpaHMs, TETUIOBBIX U THAPOIIIEKTPOCTAHIIUN

Hroro no pazgeny

28

3J'leKTpI/I‘-leCKI/Ie U MAaTrHUTHBIC ABJICHUA

2.1 | Dnexrpuueckue
3apsbl.

3apsKeHHBIE TENa

U X B3aUMOJIECHCTBUSA

7

DIIeKTpU3alus Tedl.

JIBa poaa 3JIEeKTpUIECKUX
3apsanoB. Bzaumonerncteue
3apsKEHHBIX TeJl.

3akoH KysnoHa (3aBUCUMOCTb

CHUJIbI B3aUMOJIEUCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apAJI0B

U PACCTOSIHUS MEXKITY
TEJIaMH ).
DIEKTPUYECKOE TOJIE.
HanpsixkeHHOCTD
AIEKTPUYECKOTO TOJIS.
[IpyHIMI cyniepno3uuu
AIEKTPUUECKUX TTOJIEU

(Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snextpruuecknx
3apsa0B. DIEMEHTapPHBIN
AIEKTPUYECKUH 3apsil.

HaGnronenue v mpoBejieHrEe OTBITOB

IO BJICKTPU3AIUU TEJI TPU COMPUKOCHOBEHUH

Y UHAYKIUEH.

Habaronenue u oObsicHEHHE B3aUMOIEHCTBUS
OJTHOMMEHHO Y Pa3HOMMEHHO 3aPsKEHHBIX TEJ.
OOBsiCHEHHE TPUHITUTIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHIAYKIIUEH

C MCIOJb30BaHHEM 3HAHUHM O HOCHUTEIISX
AIIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
Pacmo3naBaHue u 00OBSICHEHUE SIBICHUMN
AJIEKTPHU3ALIMU B TOBCEIHEBHOM )KU3HU.
HaOnronenue u 00bICHEHHUE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAaHCHUS
AJIEKTPUUYECKOTO 3apsja.

HaOmtoenre onbpITOB O MOASTUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanue neHCTBUS SJICKTPUIECKOTO MOJIS
Ha MPOBOJIHUKU U JTUDJICKTPUKH
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Ctpoenue aToma.
[IpoBonHUKH

U JUDJIEKTPUKH. 3aKOH
COXpaHEHHMS IIEKTPUUYECKOTO
3apsaa

2.2

IlocTosHHBIN
AJIEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.

Y cnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTouynnky MoCTOSTHHOTO
ToKa. JlelcTBus
AJIEKTPUUYECKOTO TOKa
(TemioBOE, XUMHUYECKOE,
MAarHuTHOE).
DIEKTPUYECKU TOK

B )KMJIKOCTSIX U razax.
DIIeKTprUYecKas 1Elb.
Cuiia Toka. DJIeKTpUIeCcKoe
HaIpsKEHUE.
ConpoTuBiieHHE
IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBIICHUE BELIECTBA.
3akon OMa i1 yyacTka
nenu. [locinenoBarearHOE
Y MapajuielIbHOE COeIMHEHUE
MIPOBOJTHUKOB.

Pabora u MomHoCTh
AIEKTPUYECKOTO TOKA.

Hab6ntonenue pa3uyHbIX BUOB JEUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUJIOB JICHCTBUS B TIOBCETHEBHOM KU3HMU.
Haburonenre BO3HHKHOBEHUS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOT0 TOKA B KHUJIKOCTH.

COopKa 1 UCTIBITAHKE IEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKA.

H3mepeHue cuibl TOKa aMIIEpMETPOM.
H3mepeHue 37eKTpUIeCKOT0 HapsiKEHUs
BOJIbTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUS TPOBOIHUKA
OT €r0 JUIMHBI, IUTONAN ITOIIEPEYHOr0 CEUEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COINPOTHUBIIEHUS PE3UCTOPA U HANTPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CI0KEHUS HANPSIKEHAN
IIPU MOCIIEIOBATEILHOM COCIMHEHUH ABYX
PE3UCTOPOB.
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3akoH /[xoyns—Jlenua.
DIIEKTPUUYECKHUE 1IETTH

U IoTpeduTeNnu
3JIEKTPUYECKOU SHEPIUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka mpaBuia 1Jis CUIIbI TOKA

MIPY MapaILICIIbHOM COCTMHEHUH PE3UCTOPOB.
AHanu3 cuTyaluii Nociea0BaTeIbHOTO U
MapajIeIbHOrO0 COEAUHEHUS TPOBOTHUKOB

B JJOMAIIIHUX AJIEKTPUUYECKUX CETSIX.

Pemenne 3agau ¢ ucnonb3zoBaHuem 3akoHa Oma
u GopMyIT pacyeTa dJIEKTPUUECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM

Y MapajuieIbHOM COECIMHEHUU TTPOBOHUKOB.
Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeniesieHue MOIIIHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJIEJISIEMOM HA PE3UCTOPE.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HANpSIKEHUSI HA HEMl.
Omnpenenenue KIIJ[ narpesarens.
HccnenoBanue npeodpa3oBaHus SHEPTUU

IIPU MOJIbEME TPy3a IEKTPOJBUTATEIIEM.
OObsicHEHUE YCTPONCTBA U IPUHITUTIA IEHCTBUS
JIOMAIIIHUX 3JIEKTPOHArPEeBATEIbHBIX TPUOOPOB.
OObsicHEHNE TPUYMH KOPOTKOTO 3aMbIKAHUS

Y TIPUHIUIIA EUCTBUS IIJIABKUX
MPEAOXPAHUTENIEH.

Pewenue 3a1a4 ¢ HCIIOJIB30BAHMEM 3aKOHA
Jxoyns—JIenna

2.3

MarHuTHBIC SIBICHHS

IlocTOsTHHBIE MATHUTHI.
B3aumonaencTBue

HccnenoBanyue MarHuTHOTO B3aMMOJIEUCTBUS
MMOCTOSHHBIX MArHUTOB.
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MMOCTOSIHHBIX MAarHUTOB.
MarsHuTtHoe noijie.
MaruauTHOE 110JIe 3eMIIH

1 €TI0 3HAaUCHHE JIJIS KU3HHU
Ha 3emuie. OnbIT Dpcreaa.
MarsuTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHUKE. J[ericTBHE
MarHUTHOT'O TTOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENh
IMOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOABUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJISl MOCTOSHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3IeICHUH.
HccnemoBanne MarHMTHOTO B3aMMOCHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/ICTICHUH.
[IpoBeneHnE ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHue siBIeHUS] HAMarHU4MBaHUS
BCIIIECTBA.

HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI B3aUMOAEHCTBUS KaTyIIKH
C TOKOM ¥ MarHuTa OT CWJIbl ¥ HAPaBJIECHUS TOKA
B KaTyIIKeE.

AHaJIu3 CUTyaluil MPaKTUYECKOT0 IPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAX, MPOMBIIIUICHHOCTH, METUIINHE).
N3yueHune nericTBUS MAarHUTHOTO MOJIS

Ha IPOBOJHHUK C TOKOM.

N3ydenue nercTBUS 3JIEKTPOABUTATEIS.
N3mepenune KII/I anekTpoaBuratenbHOM

YCTaHOBKH.
Pacno3HaBaHue u aHAIU3 pa3IUIHBIX
MIPUMEHEHUN AIEKTPOJIBUTATENEH

(TpaHcnopT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnexTpoMarHuTHas 4 Omneitel @apanes. SBnenne | ONBITHI 0 UCCIIETOBAHUIO SBICHUS
WUHYKIUS 3JIEKTPOMArHUTHOM AIIEKTPOMArHUTHOM MHIYKIIMH: HCCIIETOBAHUE
vHAyKuuu. [IpaBumno Jlenua. | u3MEHEHUN 3Ha4YE€HUs U HAIIPABIICHUS
DIIEKTPOreHeparTop. WH]JIYKIIMOHHOT'O TOKa
CnocoObl osTy4yeHus
3JIEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KUIIACC
No HanmenoBanue Komnuectso | Ilporpammuoe cogepkanue | OCHOBHBIC BUJIBI ACATEILHOCTH O0YUAOITUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
Mexanuveckue siBJICHUA
1.1 | Mexanndeckoe 10 MexaHuueckoe IBHKEHHE. AHanu3z 1 00CyXIeHHE PA3IMUHbIX TPUMEPOB

JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHU

MarepuanbHas TOUKa.
Cucrema otcuera.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBUKEHHUSI.
PaBHOMEpHOE
NPSMOJIMHENHOE IBUKEHHUE.
HepaBHomepHoe
NPSMOJIMHENHOE IBUKEHHUE.
CpenHsisi 1 MTHOBEHHas
CKOPOCTb TeJa NpH
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCKOpEeHHOE
IPSIMOJIMHENHOE IBUKECHUE.
CBoOonHOE TazicHue.
Omnpitel ["anumnes.
PaBHOMEpHOE nBHKEHNE

10 OKPYKHOCTH.

[Tepuon n wactora
obparenus. JlnneiHas

Y YTJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUS.

OO6cyxIeHre rpaHull IPUMEHUMOCTH MO/IEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHXKCHUS
pa3IMuHBIMU cioco0amu (ypaBHEHHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIIBHOCTh MEXAHHUYECKOTO
JIBUKCHHUSL.

Habmronenne MexaHn4ecKoro ABUKEHUS Tella
OTHOCHUTEJIBHO Pa3HbBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUM JBUKEHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO Pa3HbIX
TE€J OTCUETA.

Ananu3s tekcta ['anunes 00 OTHOCUTENIbHOCTH
JIBMYKEHUST; BBITIOJIHCHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
Opycka WiH ABVKCHHS IIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrE ClI0CO00B
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[lenTpocTpeMuTenbHOE
YCKOPEHUE

MPUOIMKEHHOTO ONIPEACICHUS MTHOBEHHO M
CKOpOCTH.

OrnpeneneHne CKOPOCTH paBHOMEPHOTO
JBIDKECHUS (IIapUKa B KUIKOCTU, MOJACIH
AIEKTPUYECKOT0 aBTOMOOWIIS U T. TI.).
Onpenenenue nyTH, MPOWICHHOTO 33 JaHHbBIN
MIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBOKEHUSI OT BPEMEHH.

OO6cyx1eHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuaoOMeTpOoB).

Brruucienue nyTu 1 CKOpOCTH TIpU
PaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBUKEHUH
TeJa.

OrnpenenieHue NPoONRICHHOTO MYTU U YCKOPEHUS
JBIDKCHHS TeJa 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JIBUKECHUA TE€JIa OT BPEMEHHU.

IIposepxa cunomesvl: eciu

NpU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYemmuulx yuce’, mo
COOmMBemcmayoujue NPOMeNCYmKU 8pemeHu
00UHAKOBYL.

OnpeneneHne yCKOpEeHUs Telia

IIPYU PABHOYCKOPEHHOM JIBH>KEHHUU
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110 HAaKJIOHHOM INIOCKOCTH.

N3mepenue nepro/ia M 4acTOThl 0OpaIleHus
TeJa MO OKPY>KHOCTH.

OrnpeneneHne CKOpoCTH paBHOMEPHOTO
JIBUOKEHUS TeJa MO0 OKPYKHOCTH.

Peuienue 3a1a4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOT O JIBMXKEHUS pa3IMYHbIX BUIOB.
Pacno3naBanue v npuOIMKEeHHOE ONMKMCaHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOT'O JBUKECHUS
B IIPUPOJIE U TEXHHUKE (Ha MpUMepax CBOOOTHO
MMaJIaoIINX TEN, IBMKCHUS JKUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U . )

1.2

B3aumopeiictBue ten

20

[Tepseblii 3akoH HproTOHA.
Bropont 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpuHUMI cynepno3unuu
CUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHUS CKOJIbKEHUS, CUjIa
TPEHUS IOKOS, IPYTHUE BUJIbI
TpEeHUsL.

Cuiia TS>KeCTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
Yckopenue cBoOOIHOTO
najeHus. J[BrkeHue miaHer

HabGmronenue n 06Ccyx ieHre onbITOB

C IBIDKEHUEM TeJIa IPH YMCHBIIICHUH BIIASTHHS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBHUKCHHIO.
Amnanuns tekcra ['anniest ¢ onmucaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHCHHUE 3aJJaHUM 10 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyxJIeHre BO3MOYKHOCTH BBITIOTHEHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCYETA.

Hab6monenne u oOCyXaecHNE MEXaHHUYICCKHUX
SIBJICHUH, TIPOUCXOAAIINX B CHCTEME OTCUYCTA
«Temexka» npu ee paBHOMEPHOM
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Bokpyr Counnna. [lepBas
KOCMHYECKasi CKOPOCTb.
HesecomocTts 1 neperpysku.
PaBHOBeCHE maTtepuanbHON
TOYKHU. AOCOIOTHO TBEPAOE
Teno. PaBHOBecue TBEpAOrO
TeJa C 3aKPENJIEHHON OChIO
BpauieHus. MOMEHT CHUJIBIL.
LenTp TsxecTn

Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

JlencTBus ¢ BEKTOpAMU CHUII: BBITIOJIHEHUE
3aJIaHUH TI0 CJIOKEHUIO Y BEIUYMTAHUIO
BEKTOPOB.

Hab6nronenue w/minm npoBeieHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTH YCKOPEHUS
TeJa OT MPHUJIOKEHHON K HEMY CHJIBI M1 MACChl
Tena.

AHau3 1 00bSICHEHUE SABJICHUN
C UCTIOJIL30BaHNEM BTOPOTro 3akoHa HeroToHa.

Pemrenue 3aaq ¢ UCMOIb30BAaHUEM BTOPOTO
3akoHa HpI0TOHA M TIpaBuIIa CIIOKCHHS CHJI.
Omnpenenenne KECTKOCTH TPY>KUHBI.

Ananu3 cuTyanui, B KOTOPBIX HaOII0Jat0TCs
ynpyrue aedopManuu, 1 uX 00bsICHEHHE

C UCTIOJIb30BaHUEM 3aKoHa ['yKa.

Pemenue 3a1a4 ¢ ucnosib30BaHUEM 3aKoHa | 'yka.

HCCHGHOB&HI/IG 3aBUCHUMOCTH CHJIbI TPCHHA

CKOJIBKCHHA OT CHUJIBI HOPMAJIbHOT'O JaBJICHUA.

OOcyxJIeHHe pe3yJIbTaTOB UCCIICI0OBAHUS.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIBKCHHUS.

H3mepeHue CHTbl TPEHUS TTOKOSI.

Pemenne 3amad ¢ ucrnoap3oBaHueM GOPMYITBI
JUISL CUJIBI TPSHHS CKOJIBKCHUS.

AHann3 IBMKECHUS TEJI TOJIBKO MO AEUCTBUEM
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CHJIBI TSDKECTH — CBOOOTHOTO MaJICHUS.
OOBsiCHEHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOHOTO MAJICHHS OT MAcCCHI TEJA.

O1eHKa BEJIMYUHBI CHIIBI TATOTEHHS,
JNIEUCTBYIOLIEN MEXAY ABYMS TEJIaMHU

(711 pa3HBIX Mace).

AHanu3 IBMKEHUS HEOECHBIX TeJl

IOJT JEMUCTBUEM CHJIBI TATOTCHUS

(C MCITOJIb30BaHUEM JOTIOTHUTEIBHBIX
HUCTOYHUKOB MHGOPMAIIUN).

Penrenne 3aga4 ¢ MCoab30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JIJISL pacueTa CUJIbI TIKECTH.

AHaJIN3 OpUTMHATBHOTO TEKCTA,
OMUCHIBAIOIIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOIO TATOTECHUS; BHITIOJHEHUE 3a/JaHU I
10 TEKCTY (CMBICIIOBOE UTCHUE).

HabGmronenue n 06CyxaeHre onbITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBIDKCHUH.

AHau3 yCcJIoBUM BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPYy3KHU.

Pemenue 3a1a4 Ha ornpe/iesieHUE Beca Teja

B Pa3JIMYHBIX YCIIOBUSX.

AHanu3 cuJl, AeUCTBYIOIIUX HA TEJIO,
MOKOSIIIIEeCcs Ha OIOopeE.

OrnpeneneHue EHTpa TSHKECTH Pa3IudHbIX Tell
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1.3.

3aKOHBI COXPAHEHUS

10

Nmnynsc tena. U3menenue
UMILyJibca. IMIyJibc CUibl.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe
JBUKEHUE.

Mexanuueckas pabota

¥ MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTUU

u paboTsl. [loTeHnnanpHas
SHEPrus Tena, HOIHITOro
HaJl IOBEPXHOCTHIO 3EMJIH.
[ToTeHunanbHas SHEPrUs
CKATOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOU
DHEPTHUH. 3aKOH COXPaHECHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u o0CcyX1eHUE OMBITOB,
JEMOHCTPHUPYIOIIUX NIepeiauy UMITYJIbca

P B3aUMO/ICHCTBUU TEJI, 3aKOH COXPaHCHUS
UMITYJIbCa MIPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TE.

AHanu3 CUTyaluil B OKPY>KaIoIIeh KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCa.

Pacmno3naBanue sBJICHUS PEAKTUBHOTO
JIBIDKCHUS B TIPUPOJIC U TEXHUKE.
[IpumeHeHne 3aK0HA COXPAHCHHS UMITYJIbCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOICHCTBUSI TEI
(Ha mpuMepax HEYNPyroro B3auMOAECTBUS,
YIPYroro HEHTPAIBHOTO B3aUMOJIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OAHO U3 KOTOPBIX
HETIOJIBHXKHO).

Pelrenne 3aad ¢ MCIOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue padOTHI CUIIBI YIPYTOCTH

IIpU MOABEME TPYy3a C UCIOIb30BAaHUEM
HETMOABUKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne NoTeHIMaIbHOM Y3 HEPTHUH YIIPYTO
nehOpMUPOBAHHON MPYKUHBIL.

N3mMepeHne KNHETHYECKON SJHEPTHUH TeJIa

MO JJIMHE TOPMO3HOIO MYTH.
DKCIEepUMEHTAIbHOE CPAaBHEHHE U3MEHEHUS
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MOTCHUUAIBHOU U KHHETUYECKOM DHEPTUM TENa
IIpY JBUXKEHUHU 110 HAKJIOHHOM IUIOCKOCTH.
OKCIIepUMEHTAJIbHAs IPOBEpPKaA 3aKOHA
COXpPAaHEHHUs MEXaHUYECKOU DHEPTUHU

pu CBOOOJHOM MaJICHUU.

[IprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOW SHEPIUH IS pacyera

HOTCHHH&J’IBHOﬁ U KMHECTUYECKOU SHCPI‘I/Iﬁ TCia.

Pemenue 3aa4 C UCIIOJIb30BAHHUCM 3aKOHA
COXPAaHCHUA MEXaHUYECKOM OHCPIUHN

Hroro no pazgeny

40

MexaHuueckue KoJ1e0aHusl ¥ BOJTHBI

2.1

Mexaanueckue
KoJIcOaHUs

7

KonebarensHoe ABMKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: IEPUOI,
4acToTa, aMIUIUTYAa.
MaremaTuueckui u
MPY>KUHHBIA MasITHUKHU.
[IpeBpaienue s3Heprun
pu KoJieOaTeIbHOM
JIBUKEHUU.

3aryxaromue KojaeoaHusl.
BriHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue koxeOauuii moa qeiiCTBUEM CHUIT
TSOKECTU U YIIPYTOCTU U OOHAPYKECHHE
MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 kojie0aHM rpy3a Ha HUTH

Y Ha MPY>KUHE.

OmnpeaeneHue 4acTOThl KOJIeOaHUM
MaTEMATUYECKOTO U MPY>KUHHOTO MAsITHUKOB.
Habaronenue u oObsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH MIEPUOIA
KoJIeOaHUM MOABEIICHHOTO K HUTH Tpy3a

OT JJIWHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KoJIeOaHM

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

HaoOmronenue u o0CyX1€HUE OIBITOB,
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JEMOHCTPUPYIOLIHUX 3aBUCUMOCTD IIEpUOJIa
K0JIe0aHUI TPYKUHHOTO MAasiTHUKA OT MACChI
rpy3a U )XECTKOCTH IPYKUHBI.

IIpuMeHeHne MaTeEMaTUYECKOT O

Y IPYKUHHOT'O MAasTHUKOB B KAUECTBE MOJEIIEN

JUTSI OTTMUCAHUS KOJICOaHUH B OKPYXKAIOIIEM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHHEM
WM OIIEHKOW 4acTOTHI (IIeproia)
KoJe0aHuH.

Hsmepenue ycxopenus c60000H020 nademust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpoonsHbIE

Y TIOTIEPEYHbIC BOJIHBI.
JImiHa BOJTHBI M CKOPOCTH €€
pacnpocTpaHeHHUs.
MexaHu4eCcKue BOJTHBI

B TBEPJ/IOM TeJIE,
CECMUYECKUE BOJIHBL.
3ByK. [ poMKOCTB 3ByKa

Y BbICOTa ToHA. OTpakeHue
3Byka. Ma(ppa3ByK

U yJIBTPa3BYyK

OOHapy:KeHHe U aHAJIU3 BOJTHOBBIX SIBICHUM
B OKPY>KaI0IlleM MHpE.

Hab6monenue pacnpocTpaHeHus MPO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

¥ 00HaApyKEHUE aHAJIOTUYHBIX BUI0B BOJIH

B NpUpo/ie (3BYK, BOJHBI HA BOJIE).
Brrunciienre AMHbI BOJTHBI K CKOPOCTH
pacrnpoCTpaHEHUs: 3BYKOBBIX BOJIH.
DKCHEepUMEHTAIILHOE ONPEIETICHUE TPAHUIL
YaCTOTBI CIBIIINMBIX 3BYKOBBIX

KoJIe0aHu.

Hab6ntonenue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

Hab6ntonenue u o0bsicCHEHUE SIBIICHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHann3 OPUTMHAIBHOTO TEKCTA, OCBALIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WU YJIbTPA3BYKa)

B TEXHUKE (IXOJIOKAIUs, YIbTPA3BYK

B MEJMIIMHE U JIP.); BHIIOJIHEHHE 3a/IaHUN

110 TEKCTY (CMBICIIOBOE YTEHHUE)

Hroro no pazgeny

15

3J'leKTp0MaFHI/ITHO€ moJI€ U 3JICEKTPOMATIHUTHBIC BOJIHBI

3.1 | DnexTpoMarHuTHOE 6 DIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
nose ONEeKTPOMarHUTHBIE BOIHBL. | B3AUMOCBA3b JIEKTPUUECKOT0 U MATHUTHOTO
Y DJIEKTPOMAarHUTHBIE CaoiicTBa IOJIEH.
BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCNepUMEHTAIbHOE U3yYeHUE CBOWCTB
[IIkaJia >IEKTPOMArHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. VMcnonp3oBanume C TIOMOIIIbI0 MOOMIIBHOTO TesedoHa).
3JICKTPOMAarHUTHBIX BOJIH AHanu3 peHTr€HOBCKMX CHUMKOB
JUISI COTOBOM CBSI3H. YeJI0BEYECKOIr0 OpraHmu3mMa.
ODIEKTpOMAarHMTHas NpUpoJa | AHATU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
ceera. CKOpoCTh CBETA. 3JIEKTPOMArHUTHOT'O U3yUYEHUs B IPUPOJE:
BonHoBEIE CBOMCTBA CBETA KUBBIE OPraHU3MBbI, U3JTy4Y€HUsI HEOECHBIX TeJ
(CMBICIIOBOE UTEHUE).
PacriozHaBaHue 1 aHAIN3 pa3InYHBIX
IPUMEHEHUH AIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnoip3oBaHueM Gpopmyn
JUISI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YAaCTOTHI CBETA
Wroro no pazneny 6
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CBeToOBBI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBast Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunernoe
pacIpocTpaHeHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceta. [limockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETa.

IIpenomnenue ceera. 3aKoH
npesomiienus ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOIINX
SIBIICHUC TIPSMOJIMHEHHOTO
pacrpoCTpaHEHUS CBETA

(BOBHUKHOBEHHE TE€HU U MOJIYTEHN),

Y X UHTEPIPETAIHS C UCTIOIb30BAHHEM
MOHSITUS CBETOBOTO JIyya.

OOBsICHEHHE U MOJICTTUPOBAHUE COTHEUHOT'O
Y JIYHHOTO 3aTMCHHH.

HccnenoBaHue 3aBUCUIMOCTH

yTrila OTPa)KEHUsI CBETOBOTO JIy4a OT yriia
naJCHUA.

N3yyeHune cBONCTB N300paKE€HUs B IJIOCKOM
3epKa’e.

HaOmroienue n 00bsICHEHHE OITBITOB

10 TIOJTYYE€HUIO U300paKEHHU B BOTHYTOM

U BBIMTYKIJIOM 3€pKajiax.

HaOmnronenue u 00bsICHEHUE OIBITOB

0 TPEJIOMJICHHUIO CBETAa HA TPAHUIIE
Pa3TUYHBIX CPEJI, B TOM YHCIIE OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCHMOCTH yTJIa
MPEIOMJICHHS OT YTJIa TIaJICHHS CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIION.
Pacno3naBaHue SIBIICHUN OTPAKEHUS

Y TIPEJIOMJICHUS CBETa B TOBCEIHEBHOM
KU3HU.
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AHanu3 1 00bSICHEHHUE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3aga4 ¢ HCOJIL30BAHUEM 3aKOHOB
OTPpAKCHUA U ITPCIIOMJICHHA CBCTA

4.2 | JIMH3BI ¥ OITHYECKHE 6 JIunza. Xon nyueii B muH3e. | [lonmyueHnue nzo0pakeHUM ¢ TOMOIIBIO
npuOOpbI Onrtnueckas cucrema coOuparouieit 1 paccenBaroliei JINH3.
dotoannapara, Mmukpockona | Onpezenenne GOKYCHOrO pacCTOSHUS
u Teneckomna. ['na3 kak U ONITUYECKON CUJTBI COOUpAIOIIIEH
OTITUYECKAsI CUCTEMA. JIUH3BIL.
brnuzopykocTh AHanu3 ycTpoNCTBa U MPUHITUTIA ICUCTBUS
U TaJIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmnapaTa, MUKPOCKOIIa, TEJIECKOIA.
M3yueHne Moenu ria3za Kak ONTHYECKOM
CUCTEMBI.
AHanu3 siBJIeHUN OJU30pYKOCTH
Y TaJIbHO30PKOCTH, TPUHIUIIA AEHCTBUS
OYKOB
4.3 | Pasnoxenue 0eoro 3 Pasnoxxenue 6e10oro ceeTa HaGmronenue pasnoskeHus 6€J10ro cBeTa
CBETa B CIEKTP B criekTp. OnbiTel Hbl0TOHA. | B CITEKTD.
CroxeHue CreKTpatbHbIX HaGmronenne n o0bsICHEHNE OTIBITOB
uBeToB. Jucnepcus ceera IO MOJYYEHHIO OEJIOr0 CBETA MPU CIIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHue n 00ObICHEHNE ONTBITOB
10 BOCIIPUSITHIO LIBETA MPEIMETOB MPHU UX
HaOII0JICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKH)
Uroro no pazueny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucnyckanue u Omnbitel Pe3epdopna O6cyxnenue 1enu onbiToB Pesepdopaa
MIOTJIONIEHUE CBETA U TJIaHeTapHas MOJIEIb 10 UCCJIEIOBAHUIO AaTOMOB, BBIIBUKEHUE
aTOMOM atoma. Moaens atoma bopa. | rumore3 0 BO3MOXKHBIX pe3yJibTaTaxX OMbITOB

Hcnyckanue u MOTJIONIEHUE | B 3aBUCUMOCTH OT MPEI0JIaraeMoro CTpOeHUs

cBeTa aToMoM. KBaHTHI. aToMoB, (OPMYJIUPOBAHKE BHIBOJIOB

JIunenyaTeie CIEKTPHI U3 PE3yJIbTATOB ONBITOB.
OO6cyxaeHne NpOTUBOPEUNi MIaHeTapHON
MOJIEJIM aTOMa U OCHOBAHUH ISl TUTIOTE3bI
bopa o crarmoHapHbIX OpOUTAX IJIECKTPOHOB.
HalGnroneHue CruioniHbeIX U TMHEHYaThIX
CIEKTPOB U3JIyYEHHUSI PA3TUYHBIX BEILIECTB.
OObsicHEHNE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHue aTOMHOTO PannoaktuBHOCTE. Anba-, | OOCYXICHHE BO3MOKHBIX THIIOTE3 O MOJICIIAX

saqpa

OeTa- ¥ raMMa-u3ITy4deHUsI.
CrpoeHue aToOMHOTO s1pa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3otomsl.
PagnoakTtuBHBIC
npeBpaieHus. [lepuon
roJjypacnaja aTOMHBIX SIJIEP

CTPOEHHUS Sapa.
OmnpeneneHue cocTasa siep 1o 3aJaHHBIM
MAaCCOBBIM H 3apsIIOBBIM YHCIIaM

U T10 TTOJIOKEHHUIO B IEPUOJUIECKOM cucTeMe
AJIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa s/Ipa U €ro
MOJIOKEHHUS B IEPUOJIMUECKON cUCTEME

MIPU 0-pPaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusm.

OOHapykeHHe U U3MEpPEHNE PaIHAlIMIOHHOTO
(dhoHa C MOMOIIBIO JO3UMETPA, OIIEHKA €ro
WHTEHCUBHOCTH.
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Ananu3 OMOJOTHYECKUX U3MEHCHUH,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaMOAKTHBHBIX U3ITYICHHM.
Hcnonb30BaHne paiiOAaKTUBHBIX M3TYUCHHUN
B MEUIIMHE

5.3 | SlnepHsle peakuu 7 Snepuble peakuuu. 3akoHbl | PenieHue 3amad ¢ HCIOJIb30BAaHUEM 3aKOHOB
COXpaHEHUs 3aps0BOr0 COXpPAHEHUSI MaCCOBBIX U 3apsA0BbIX YHCEI
¥ MaccOBOT'O YHUCEIL. Ha OIIpEJIEJICHUE PE3YIIbTATOB AEPHBIX
OHeprus CBA3M aTOMHBIX peaxiuii; aHaIu3 BO3MOXKHOCTH
anep. CBsi3b Macchl WJIA HEBO3MOKHOCTH SIJIEPHOM peaKlnu.
¥ 9Hepruu. Peakimu cuHTe3a | OueHKa SHEPTUH CBSI3H sIIEP C UCTIOIb30BaHHEM
u nenenus aaep. UcTtounuku | hopmyibl DiHIITEHHA.
sHepruu COHIA U 3BE31. OOcyxeHne NepcreKTHB UCTIONb30BAHUS
SInepHas 3HEpreTuKa. YIPaBJISIEMOT0 TEPMOSAEPHOTO CUHTE3A.
JencTBus paguoakTUBHBIX | OOCYyKIEHHE IPEUMYIIECTB U SKOJIOTMUECKUX
W3JIy4YCHHUI Ha KUBBIE npo0JieM, CBSI3aHHBIX C SJICPHON DHEPTreTUKON
OpIaHU3MBI

Hroro no pazgeny 17

IHoBTOPUTEIHbHO-0000 A0V MOTYJIb

[ToBTOpEHME 9 CucremaTuzanus BrimoniHeHne yueOHBIX 3a/1aHUi, TPEOYIOIINX

u 00001eHre
CoJIep)KaHMs Kypca
bu3ukm 32 7-9 KIacchl

1 00001IeHIE TPEIMETHOTO
COJIep KaHMs U OIbITa
JESTEIbHOCTH,
IPHOOPETEHHOTO

IIPH U3YUYEHUU BCETO Kypca
(U3UKH OCHOBHOT'O O0IIIETO
00pa3oBaHMsl.

JEMOHCTpAlMd KOMIIETEHTHOCTEN,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

— MPUMEHEHHUS TTOJTYYEHHBIX 3HAHUM

JUISl HAYYHOTO OOBSICHEHUS! (PU3HUUECKUX
SABJIEHUN B OKPYKarOUIEH PUPOJIE,

B [TIOBCEJIHEBHOM KU3HU U BBISIBICHUS
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[ToaroroBka Kk OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy 1o (u3nKe

JU1sl 00yJaromuxcs,
BbIOpABIIMX 3TOT YUEOHBIN
npeaMer

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHUSI OCBOCHHBIX
DKCIIEPUMEHTAIIbHBIX YMEHUI

JUISl UCCJIEIOBAHUS (PUBHUECKUX SIBJIICHU,

B TOM YHCJIE JJISl IPOBEPKU TUIIOTES

Y BBISIBIICHUS 3aKOHOMEPHOCTEM.

Pemenue pacueTHbIX 3a71a4, B TOM YHCJIE
MpEANoJIaralolnX UCI0JIb30BaHUe (PU3NUECKUX
MO/JIEJIEM U OCHOBAHHBIX HA COJEPKAHUU
Pa3JIMUHBIX pa3esioB Kypca (U3UKH.
BrinonHeHue u 3amuTa rpynmnoBbIX

WJIA UHIMBUIYaTbHBIX IIPOCKTOB, CBA3aHHBIX
C cojiepKaHueM Kypca GU3UKH

Uroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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IEPEYEHB (KOJJUPUKATOP) PACIIPEJAEJEHHBIX 1O KJIACCAM
MPOBEPSEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB COJIEP) KAHUS 11O ®PU3UKE

B ¢denepanbHbIX M perMoHanbHBIX MpOLEAYpaxX OLEHKH KauyecTBa OOpa3OBaHMS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) paclpeesieHHbIX M0 KJaccaM IMPOBEPSIEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MPOTrpaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIepKaHus 10 (PU3UKe.

7 KIIACC

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTaThl OCBOEHHMSI OCHOBHOI 00pa3oBaTebHOI
NpPOrpamMMmblI

Kon [IpoBepsiembie MpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHus
pesyJbrarta

1.1 UCII0JIB30BaTh U3yUYEHHBIEC TOHATHS

1.2 pa3inyath SBJICHHS 10 OINHCAHUIO UX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOLUIUX JaHHOE (u3nUecKoe
sSIBJICHUE

1.3 pacmo3HaBaTh IMPOSIBJICHHE HM3YyYCHHBIX (PU3WYECKUX SIBICHUH

B OKPY)KaIOIIEM MUPE, B TOM YHUCJIEC (PU3UUECKUE SIBICHUS B IPUPOJIE,
IIPU 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/layy B yueOHYIO, BBIIEISATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3NUSCKUX SIBJICHUI

1.4 ONKCHIBAaTh HM3yYCHHBIC CBOWCTBA TN W (UINICCKUE SBICHHUSA,
UCTIONBb3Yd  (pU3nMYecKkue BETUYWHBI, TPH ONHUCAHUU MPABUIHHO
TPAKTOBaTh (U3MYECKUH CMBICT HCHOJIB3YEMbIX BEJIHYMH, WX
0003HaYEHUS U €IUHULIBI (PU3UYECKUX BEIMUWH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTHh TpadUKH  HW3YYEHHBIX  3aBUCHUMOCTEH
(bU3UICCKUX BEIIMYUH

1.5 XapaKTepru30BaTh CBOMCTBA Tel, (PM3MUECKHUE SBJICHUS W TPOIECCHI,
UCIIONIb3ySl W3YYEHHBIC 3aKOHBI, IIPU OSTOM J1aBaTh CJIOBECHYIO
GOpMyTHpPOBKY 3aKOHa U 3alUChIBAaTh €r0 MAaTeMaTHYECKOe
BBIPAKEHHE

1.6 O0OBSACHATh (U3WUYECKHE SBJICHHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
YuCcjie W B KOHTEKCTE CHUTyalluid IPaKTHKO-OPHUEHTHPOBAHHOTO
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XapakTepa: BbIABIATh NPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
o0BsicCHEHHE U3 | — 2 JTOrMYeCcKUX MIaroB ¢ onopoi Ha 1-2 U3y4yeHHbIX
CBOMCTBa duznuecKux SBJICHUH, bu3HUecKux 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pemaTte pacueTHble 3a1aud B 1 — 2 AEHCTBHS, HUCIOJB3Ysl 3aKOHBI
U (opMmysbl, CBs3bIBaoOlMe (U3MUYECKHME BEJIMYUHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 3aJa4M 3alMChIBATh KPATKOE YCIOBHUE, MOJICTABISThH
¢u3nueckre BeIMUYUHbI B ((OPMYJIBI M TPOBOJUTH PACUYEThI, HAXOIUTh
CIIPaBOYHbBIE JIaHHbIE, HEOOXOAUMBIE ISl PEIICHUs 3a/1a4, OLEHUBATh
PEATMCTUYHOCTh OJYYeHHON (PU3UUECKON BEITMUMHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
¢u3MUecKUX METOJI0OB, B OINUCAHWUU MCCIEIOBAHUS  BBIIEIATH
IPOBEPSIEMOE NPEATIONIOKEHUE (runotesy), pazinyath
U UHTEPIPETUPOBATH MOJYUYEHHBIH pE3yJbTaT, HAXOAUTh OIIMOKH
B XOJI€ OIIbITA, JAEJNaTh BBIBOJBI [10 €r0 pe3yJibTaTaM

1.9

MpOBOAUTL  OIIBITBI  IIO Ha6J'II-0)1€HI/IIO (1)H3H11€CKI/IX SIBJICHUU
nIn (1)I/IBI/IIIGCKI/IX CBOMCTB TEI: q)OpMyJ'II/IPOBaTB IMPOBCPACMBIC
IMPCAITOJIOKCHUA, CO6I/IpaTB YCTaAaHOBKY n3 MMpEaJIOKCHHOI'O
060py,IIOBaHI/I}I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.TII/IpOBaTB BBIBObI

1.10

BBIIIOJIHATh TMPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM AaHAJIOTOBBIX
U UQPPOBBIX MPUOOPOB, 3aITUCHIBATH MOKa3aHUS MMPUOOPOB C YUETOM
3a1aHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI

I.11

IPOBOJIUTh  HMCCJIEAOBAaHHWE 3aBHCUMOCTH  OIHOM  (DU3WUYECKOM
BEJIMYUHBI OT JIPYroil C HCMOJb30BAHUEM TNPSIMBIX H3MEPEHMUIA,
y4acTBOBaTh B IUIAHUPOBAHMHU Y4YEOHOTO HCCIICIOBaHMS, COOMPATH
YCTAHOBKY Y BBINIOJIHATHh U3MEPEHUSI, CIEIysl MPEAJIOKEHHOMY IIaHy,
(bUKCUpOBaTh PE3YIbTATHl IOJYYEHHONW 3aBUCHMOCTH (HU3UYCCKHUX
BEJIMYUH B BUC IIPEIOKEHHBIX TaOIUIT U Tpa)MKOB, JACIaTh BEIBOIBI
10 pe3yJibTaTaM UCCIICI0BAHUS

1.12

POBOAUTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIMYUH, CIEHYS
NPEeAJIOKEHHON UHCTPYKIMU: NPU BBINOJIHEHUU U3MEPEHUN cOOUpaTh
DKCIEPUMEHTAIBHYK) YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HMCKOMOU
BEJINYHHBI

1.13

coOofaTh  TpaBWJIa TEXHWKH  OE30MacHOCTH Tpu  padote
¢ 1abopaTopHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHIUIIBI IEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIMIBI JCHCTBUS HU3YUYEHHBIX MPUOOPOB
U TEXHHUYECKHX YCTPOMCTB C MOMOIIBIO MX OIHUCAHUA, HCIOJIb3Ys
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3HaHUSI O CBOMCTBax (U3WYECKUX SIBICHUH H HEOOXOJIUMBbIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

NPUBOIUTh TPHUMEpPHl (HAXOAUTh WHPOPMAIHMIO O MpUMEpax)
IPAKTUYECKOTO MCTIOIB30BaHMS (U3MYCCKIX 3HAHUI B IIOBCETHCBHOU
KU3HM JIs1 oOecrieueHust 6€30MacHOCTH MpU 00paIieHuu ¢ IpudopaMu
U TEXHWYECKHMMH  YCTPOHCTBAMH,  COXPAaHCHHS  30POBbS
U COONIIOJICHUSI HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPY’KaIoIIeH
cpene

1.16

OCYHIECTBJISITh OTOOp MCTOYHMKOB MH(popmanuu B cetu MHTepHer
B COOTBETCTBUU C 3aJaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUM W IyTEM CPABHEHUS PAa3IMYHBIX MCTOYHHKOB
BBIICNIATh MH(POpPMAIIMIO, KOTOpas SBIAETCA NPOTUBOPEUUBOU
WM MOXET ObITh HEOCTOBEPHOM

1.17

UCIIOJIb30BaTh TMPU  BBITTOJHEHUH Y4YEOHBIX 3aJaHUN HAY4HO-
NOMYJISIPHYIO JUTEpaTypy (U3MUECKOTO COAEp>KaHUs, CIPABOYHBIC
Marepuainbl, pecypcel cetu VIHTepHET, BIaAeTh MpUEMAMU
KOHCIIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HHPOPMALIUU U3 OJHOU
3HAKOBOU CHCTEMBI B JPYTYIO

1.18

co371aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MHGOpMAIIMH (PUZUYECKOTO COJIEPIKAHMS,
B TOM 4YHCJie yOJIMYHO JeNaTh KpaTKHWE COOOIICHHS O pe3yibTaTax
IPOEKTOB WJIM YYEOHBIX MCCIENOBAaHUM, MPU OSTOM TPaMOTHO
UCIIONIB30BaTh HM3YYEHHBIH TOHATUMHBIM amnmapaT Kypca (U3UKH,
CONPOBOK/JATh BBICTYIIJIEHUE MPE3EHTALUEH

1.19

IIPU BBIMIOJHEHUU YYEOHBIX TTPOEKTOB M UCCIIEIOBAHUNA PaCTIPEACITh
00S13aHHOCTH B T'PYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 33J]a4aMH,
CIEAWTH 32 BBIIIOJHECHUEM IUIaHA JIEMCTBUM, aJC€KBATHO OLICHUBATH
COOCTBEHHBI BKJaA B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIIUX

IIpoBepsiemble 3J1IeMEHTHI COIeP:KAHUSA

Kon Kon [IpoBepsieMble 2JIEMEHTBI COACPKAHUS
paszzena | dJEMEHTa
1 OU3NKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MUPA

1.1 ®u3uka — Hayka O nOpupoje. SBIEHHUS TNPUPOJBIL.
@u3nyeckue  SABJICHUS:  MEXaHUYECKUe,  TEIUIOBbIE,
AIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3ByKOBbBIC
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1.2

®dusnyeckue BenuunHbl. M3mMepeHre pu3nyeckux BEITUYHH.
®dusnyeckue  npubopsl.  [lorpemHocTh  U3MEpEHUN.
MexnyHapoIHast CUCTEMA €IUHULL

1.3

EcTecTBeHHO-HAy4YHBII METOJA TMO3HAHMS: HAOII0JEHuE,
IIOCTAHOBKA HAy4YyHOI'0 BOIIPOCA, BBIIABUKECHUE THUIIOTES,
SKCIIEPUMEHT 10  MpPOBEpPKE  THUNOTE3, OOBICHEHHE
Ha0JII0JaeMOT0 SBJICHUS

1.4

Onucanune GU3NYECKUX SIBJICHUM ¢ TTOMOIIBIO MOJIENIEH

1.5

[IpakTrueckue pabOTHI:

N3mepenue paccTosiHUN.

N3mepenue o0bema )XUIKOCTH U TBEPIOTO Tela.
OmnpeneneHue pa3MepoB MalbIX TeJl.

W3mepenne TteMmriepaTypbl TMpU TOMOIIA  KHIKOCTHOTO
TEPMOMETpA U TaTYHKA TEMIIEPATyPhl

ITEPBOHAY

AJIBHBIE CBEJEHMA O CTPOEHMU BEIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBHl.
OnbIThl, OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2

JIBuxenue yactull BemecTBa. CBsI3b CKOPOCTH JBUKEHUS
YacTHII ¢ TemnepaTypoil. bpoyHoBckoe nBkenue, uddysus

2.3

B3aHMOH€ﬁCTBH€ qaCTull BCIICCTBA: IMPUTAKCHUC
N OTTAaJIKMBAHUC

24

ArperaTHple COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B,
KUJIKOCTEH U TBEPAbIX  (KPUCTAIIMYECKUX)  Tell.
B3auMocCBs3p MeEXIy CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX W HMX AaTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[MpakTuyeckue paboTHI:

Orenka TuameTpa aToma METOJIOM pSIOB
(c mcnonp3oBaHueM GoTorpadmii).

OnbITH IO HAOJIOJICHUIO TEIJIOBOTO PACIITUPEHHMSI Ta30B.
OnbITH O OOHAPYKEHUIO JEHCTBUSA CHUJI MOJECKYJISPHOTO
PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHndeckoe JBUxkeHUE. PABHOMEPHOE U HEPABHOMEPHOE
JIBUKCHUE
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3.2 Cxopocte. Cpennsisi CKOPOCTb IIPM  HEPAaBHOMEPHOM
JBIDKEHUH. PacdyeT myTH U BpeMEHHU JIBHXKCHUS

3.3 SBneHne uHepuuu. 3aKOH MHEpUMH. B3amMmonencTBue Ten
KaK MpUYMHA U3MEHEHMsI CKOPOCTH ABMXEHHUs Tesl. Macca
KaK Mepa UHEPTHOCTHU Teja

34 [InotHOCTH BemecTBa. CBSA3b MJIOTHOCTU C KOJWYECTBOM
MOJIEKYJI B €MHUIE 00BbEMa BELIECTBA

3.5 Cuita Kak XapaKTepUCTUKA B3aUMOICUCTBUS TEI

3.6 Cuna ynpyroctu u  3akoH ['yka. H3mepeHue CHIlbl
C IOMOUIBIO TUHAMOMETPA

3.7 SBnenne TATOTEHUsT M cuia TKecTH. Cuna  TSKECTH
Ha Jpyrux mianerax. Bec tena. HesecomocTh

3.8 Cuina Tpenusi. TpeHue CKoNbKEeHUs U TpeHue nokosi. Tpenue
B MIPUPOJIC Y TEXHUKE

3.9 CroxeHue Ccujl, HampaBlIE€HHbIX 10 OJHOW MPSMOM.
PaBHOAeHcTBYIOIIAS CHIT

3.10 [TpakTrdeckue paboOThI
Ornpenenenue CKOPOCTH PaBHOMEPHOTO JBUKEHUA (IIapuKa
B JKHMJIKOCTH, MOJIETM 3JEKTPUYECKOTO aBTOMOOWISA U TaK
nasnee).
Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUsi Opycka
VI IIapHKA 110 HAKIIOHHOM MJIOCKOCTH.
OrnpeneneHue IIOTHOCTU TBEPAOTO TeNa.
OnbITel, JEMOHCTPUPYIOLUIME 3aBUCHUMOCTb PACTSIKECHHS
(meopmarum) npy>KMHBI OT MPUITOKEHHON CHJIBL.
OnbIThl, JEMOHCTPUPYIOLINME 3aBUCHUMOCTh CHJIBI TPEHUS
CKOJIbXKEHHUSI OT Beca Tejla U XapakKTepa CONPHUKACAIOIINXCS
ITOBEPXHOCTEN

3.11 @u3nyecKue SBICHUS B MPUPOJEC: MPUMEPHI JIBHKECHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEKUBOW MPHUPOJE,
NENUCTBHUE CUIJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHnueckne ycTporuCTBa: AUHAMOMETP, TOAIINITHUKI

JABJIEHUE TBEPJBIX TEJI, XUJAKOCTEU U T A30B
4.1 JaBnenue  TtBepaoro Tema.  CrnocoObl  yMEHBIIEHUS

" YBCIINYCHUA JAaBJICHUA
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4.2

JlaBneHue raza. 3aBUCUMOCTH JIaBJICHHs ra3a oT o0bema,
TEeMIIepaTyphl

4.3

Hepez[aqa AaBJICHUA  TBCPAbBIMHU  TCJIaMH, KHUIAKOCTAMU
u razamu. 3akoH Ilackamns. ITneBMaTHueckre MaIuHbI

4.4

3aBUCUMOCTh  JIaBJICHUSI  JKMJIKOCTH  OT  TJIyOWHBI.
I'mppocrarnueckuit mapagokc. CooOmiaroniyecss CoCyabl.
MuapaBnndeckre MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atmocdepHoe gaBieHue. [IpuymHbI
CYIIECTBOBAHMUS BO3AYIMIHONW o00osouku 3emiu. OmbIT
Toppuuemnu. 3aBUCUMOCTh  aTMOC(EPHOro  JIaBiEHUs
OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMocpepHoro JIaBJICHUSI. [Tpubopst
JUISL UBMEPEHUsT aTMOC(EPHOTO TaBICHUS

4.7

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BritankuBaromias (apxumenaoBa) cuia. 3akoH ApxuMena

4.8

[LmaBanue ten. Bo3nyxoruiaBanue

4.9

[TpakTrdeckue paboOTHI:

HccienoBanne 3aBHUCHMOCTH Beca Tejla B BOJE OT 0ObeMa
MOTPY>KEHHOM B JKMJAKOCTh YaCTH Tea.

Omnpenenenue  BBITAIKUBAIOMIEH  CHIBIL, JI€HCTBYIOIIEH
Ha TeJIO, MOTPY>KEHHOE B KUIKOCTb.

[IpoBepka  HE3aBUCMMOCTH  BBITUIKMBAIOMIEH  CHUJIBI,
JIEUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MACChI TENA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH
CWJIBI, JICHCTBYIONIEH Ha TEJNO B JXKUAKOCTH, OT O0BeMa
MOrPY>KEHHOM B JKUJKOCTh YaCTH TejJa W OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeomeTpa WM KOHCTPYHUPOBAHUE JTOAKHU
Y OIPEACIICHUE €€ TPY30IObEMHOCTH

4.10

duznyeckue SBICHUS B MPUPOJE: BIUSHUE aTMOC(EpHOTO
JIaBJICHUS HA )KHBOW OPTraHW3M, IJIABaHUE PHIO

4.11

TexHuueckne  ycTpoicTBa:  coOOLIArOIIMECS  COCYJIBI,
YCTPOMCTBO  BOAONPOBOAA, THAPABIMYECKUM  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPITHEBOH HACOC,
apeomeTp

PABOTA, MOIIIHOCTD, OHEPT 141

5.1

Mexanuyeckas padota
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5.2 Mexannyeckas MOITHOCTh

5.3 [IpocThie MEXaHU3MBI: pblyar, 0JIOK, HAKJIIOHHAs TIOCKOCTb.
[IpaBuno paBHOBECHs pblyara

54 [IpumeHeHune npaBuia paBHOBECHS pblyara K 0JI0Ky

5.5 «3o050TO€ TpaBUiIO» MexaHukH. KoadduimeHnt nonesHoro
JNeucTBUsL MexaHu3MoB. IIpocThle MexaHu3Mbl B OBITY
U TEXHUKE

5.6 [ToTtennmanbHasi SHEPrUU TeNa, MOJHITOrO HaJ 3emiei

5.7 Kunernueckas sneprus

5.8 Ilonnass MexaHuueckas DSHeprus. 3aKOH HU3MEHEHHUS
Y COXPAHEHMSI MEXaHUYECKOW SHEPTUU

59 [TpakTryeckue paboOTHI:
Omnpenenenue pabOThI CUJIbI TPEHUS MPU PABHOMEPHOM
JBUKEHHUH TeJIa 110 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yciioBril paBHOBECHS pblUuara.
N3amepenne KIIJI HakIOHHOM TIIIOCKOCTH.
N3ydeHne 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTUU

5.10 duznueckue SBICHUS B IPUPOJE: pblUark B TEJI€ YEIOBEKa

5.11 TexHuueckue YCTPOMCTBA: phlyar, ITOJBU>KHBIN

U HETIOJBIDKHBIN OJIOKHM, HAKJIOHHAs TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
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8 KUIIACC
IIpoBepsiemble npeaMeTHbIC pe3yabTaThl OCBOCHHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMporpaMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSAEMOTO o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus
pesyJibrarta
1.1 UCIIOJIb30BATh MMOHSITHUS
1.2 paznuyarh SBJIEHUS 1O OINUCAaHUI0O HMX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PUINYECKOE
SIBJICHUE
1.3 pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBICHUHN
B OKpPY’KaroIIeM MUpPE, B TOM 4ucie GU3NUeCcKUe SBJICHUS B IPUPOJIE,
IIPU 3TOM TMEPEBOAUTH MPAKTHUUECKYIO 3a/layy B y4eOHYIO, BbIIEISATH
CYIIIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3UUECKUX SIBICHUIM
1.4 ONMKCHIBATh M3YyYECHHBIE CBOMCTBA Tel W (PU3MYECKue SBIICHHUS,
UCTIONIb3Yd (PU3MYEecKHe BEIWYMHBI, MPU ONHUCAHUM MPABUIBHO
TPakTOBaTh  (U3MUECKUH  CMBICT  HMCIOJB3YEMBbIX  BEJUYUH,
0003HaYeHUsI ¥ €AMHUIIBI (PU3NYECKUX BEIMYMH, HAXOJIUTH (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKH  HU3YyYEHHBIX  3aBHUCUMOCTEH
(bU3UYECKUX BEIIMUUH
1.5 XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SIBJICHUS M MPOIECCHI,
UCIIONIb3YSd UW3Y4YEHHBIE 3aKOHBI, MPU DTOM JaBaTh CIOBECHYIO
GbOpMyIHpPOBKY 3aKOHa U 3alUChIBAaTh €r0  MAaTeMaTUYECKOe
BBIpAKCHUE
1.6 OOBSACHATh (U3MYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYNHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
u3 1-2 Jormyeckux MmaroB ¢ MOMOIIbIO 1—2 H3y4YEeHHBIX CBONCTBA
¢uznyeckux sBICHUHN, PU3NIECKUX 3aKOHA WK 3aKOHOMEPHOCTH
1.7 pelarb pacueTHhIE 3a1aud B 2 — 3 JEWCTBHUS, MCHOJB3Ysl 3aKOHBI

u (GopMmysbl, CBs3bIBalOMUE (PU3NYECKUE BEIMYMHBI: HAa OCHOBE
aHaJIN3a yCJIOBUA 3aJa4yd 3aIlMChIBaTh KPATKOE YCJIOBHUE, BBISBISATH
HEJOCTAaTOK JAHHBIX JJISI pELICHHs] 3a/laud, BbIOMpATh 3aKOHbI
u Gopmyibl, HEOOXOAUMBIE NJii €€ PEIICHUsl, MPOBOJUTH PACUETHI
U CpaBHHMBATh TMOJY4YEHHOE 3HA4Y€HHE (DUINUYECKOU BEIUYUHBI
C U3BECTHBIMU JaHHBIMU
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1.8

pacno3HaBaTh MHPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(u3HYECKNX METOJIOB, UCIIOIb3YS OMKUCAHNE UCCIIEIOBAHUS, BBIIEATh
IIPOBEPSIEMOE TPEIIIONOKEHUE, OLEHUBATH IMPABUIBHOCTH IOPSAIKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIATh BBIBOIbI

1.9

OPOBOAUTH ONBITHI IO HAONIOACHUIO (PU3UYECKUX  SBJICHHM
Wi  (QU3NYECKUX CBOMCTB Ten: (QOpMyIHpOBaTH MPOBEpPSEMbIC
OPEANoNOXKEeHUsl, coOupaTh YCTAHOBKY M3  NPEIJIOKEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJI ONbITA U (POPMYIUPOBATH BHIBOJIbI

1.10

BBITIOJIHATh TPSMBIE HU3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
puOOPOB U TATUUKOB (PU3UIECKUX BEIIMYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN C yU4eTOM 3aJaHHON a0COJIFOTHOM MOTPENTHOCTH

I.11

MpOBOAUTD HCCIICAOBAHHUC 3aBUCUMOCTH OI[HOﬁ (I)HSH‘ICCKOﬁ
BCIIMYHNHBI OT ﬂpyFOﬁ C MHCIOJIb30BAHUCM TIPAMBIX HSMGPGHHﬁl
IIAaHUPOBATh HMCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIIOJHATH
HN3MCPCHUA, ciacays MpCAJIOKCHHOMY IJIaHY, (1)I/IKCI/IpOBaTB
PE3YIbTAThI HOquCHHOﬁ 3aBUCUMOCTHU B BUAC Ta6J'II/III )51 I‘pa(i)I/IKOB,
ACJIaTb BbIBOJBI IO PE3yJIbTaTaM HCCJICJOBAHUA

1.12

IMpOBOOUTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILICCKI/IX BCJINYHNH:
IIAHUPOBATh U3MCPCHUS, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ciacays HpGIUIO)KGHHOﬁ HHCTPYKIINHU, ©W BbIYUCIEITH 3HAYCHHC
BCJINYHNHBI

1.13

coOmomaTh  TpaBWJia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYA0BAHUEM

1.14

XapaKTepu30BaTh MNPHUHIUIBI JEUCTBUS HU3YYCHHBIX MPHOOPOB
U TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX OINHCAHUS, UCIOJIb3Ys
3HaHWSI O CBOWCTBAX (PU3WYECKUX SBICHUH H HEOOXOIUMBIC
¢dusnueckre 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa H U3MCPHUTCIILHBIC
HpI/I60pI>I 10 CXCMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISITb CXCMBI
QJICKTPUICCKUX ueneﬁ C IOCICOOBATCIIbBHBIM H IIapalJICIIbHBIM
COCIMHCHUCM 9JICMCHTOB, pa3in4dad  YCJIOBHBIC 0003HaYCHUS
SJICMCHTOB JJICKTPHUUYCCKHUX ueneﬁ

1.16

NPUBOJUTh TPUMEpPHl (HAXOAUTh WHPOPMAIUIO O TMPHUMEPAX)
MPAKTUYECKOTO MCTIOIB30BaHMS (DM3UUECKIX 3HAHUI B TIOBCETHEBHOU
KU3HU J151 o0ecriedeHus: 0€30MacHOCTH MPU 00paIeHru ¢ Iprudopamu
U TEXHUYECKUMU  YCTPOWCTBaAMHU,  COXPAHEHHS  370pPOBbS
U COOJIFOJICHUSI HOPM 3KOJIOTMYECKOTO TOBEJICHHUS B OKpYKalolleu

cpene
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1.17

OCYIIECTBIISITH MOUCK HHPOPMALUU PU3UYECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOLIUXCA 3HAHUM MU IIyT€M CpaBHEHUS
JOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIIENATh HMHGOpPMALMIO, KOTOpas
ABJISIETCSI MPOTUBOPEUYMBOM MIIM MOXKET OBITh HETOCTOBEPHOM

1.18

UCIIOJIb30BaTh TMPU BBIOJIHEHUM Y4YEOHBIX 3aJaHUM HAY4HO-
HNOMYJSPHYIO JUTEPAaTypy (U3HUECKOTO COAEpP>KaHUS, CIPABOYHBIE
Marepuainbl, pecypcel cetu VHTepHeT, BIaAeTh IpPUEMAMU
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALIUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co31aBaTh COOCTBCHHBIC MMCHbMECHHBIC U KPATKHE YCTHBIC COOOIICHUS,
00001mass tHGOPMAIIUIO W3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
colepkaHus, B TOM YHCJIE IyOJUYHO TPEJCTABIATH PE3yIbTaTh
NPOCKTHOW WJIM HCCICAOBATEIbCKOW JICSITCIIBHOCTH, TP ITOM
IPaMOTHO HCITOJIb30BaTh HM3YYCHHBIM TOHATHHHBIA ammapar Kypca
(U3HKH, COMTPOBOXK/ATH BBICTYIIJICHUE TTPE3CHTAIIUEH

1.20

ITPAU BBINTOJIHCHUHA y‘{€6HLIX ITIPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/IBI/I‘IGCKI/IX
MponIecCCOB pPacCIpCaAcCIATb 00s13aHHOCTH B rpymnmne B COOTBCTCTBHH
C IIOCTaBJICHHBIMH 3aJadaMH, CICAHUTL 3a BBIIIOJHCHUCM IIJIaHA
I[@ﬁCTBPIﬁ H KOPPEKTHUPOBATH €TI0, aICKBATHO OLICHNUBATb COOCTBEHHBIN
BKJIaad B JOCATCIBHOCTb TPYIIIBI, BBICTPAUBATH KOMMYHHKATHBHOC
B3aI/IMO,II€I‘/’ICTBI/I€, MMPOABJIAA TOTOBHOCTE pa3spCiIaTh KOH(i)J'II/IKTBI

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbIe AIIEMEHTBI COACPKAHUS
paszzena | D>JEMEHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TeOpUn

CTpOEHHMS BelecTBa. Macca U pa3Mmepbl MoOJIeKyJl. OTMbITHI,
IIOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH

6.2 Mogenu TBepJIOro, KUAKOrO U razoo00pa3HOr0 COCTOSHHIA
BeniecTBa. Kpucramnuyeckue u amopdHbIe TeIa

6.3 OObsicHEHUE CBOWCTB Ta30B, KUJIKOCTEH M TBEPIBIX TEI
Ha OCHOBE IOJI0KEHUN MOJIEKYJISIPHO-KMHETHYECKOU TEOPUH

6.4 CmaunBaHue€ U KalWUISPHBIE SIBJICHUS

6.5 TenoBoe pacuiupeHue u cxaTue
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6.6 Temneparypa. CBA3p  Temmepatypbl CO  CKOpPOCTBIO
TETUIOBOTO JIBHYKEHUS YaCTHI]

6.7 Buytpennsisi sneprus. CrnocoObl M3MEHEHUS BHYTPEHHEM
SHEPIrUM: TEIUIoNEpeiada U COBEPLICHUE pabOThI

6.8 Bunsl Temonepenaun: TEMIONPOBOJHOCTb, KOHBEKIIUS,
U3IIy4CHUE

6.9 KommnuecTBo TEMI0THL. Y IeiIbHAS TEIIOEMKOCTD BEIIECTBA

6.10 TeruiooOMEH W TEIJIOBOE  paBHOBECHE. Y paBHEHHE

TEIJIOBOI0 OajlaHca

6.11 IInaBnenue u OTBCPACBAHUC KPUCTAIIINMYCCKUX BCIICCTB.
VI[GJ'IBHaSI TCIJIOTA IIJIaBJICHUA

6.12 [TapooOpaszoBanue u kouaeHcanus. Mcnapenue. Kunenwue.
VYaenbHas  Terora  mapooOpa3oBaHHUS.  3aBUCHUMOCTH
TEMIIEPaTyPhl KUTICHHS OT aTMOC(EPHOTO JaBJICHHUSI

6.13 BnaxxHocTth Bo31yxa

6.14 DHeprus TOIUIMBA. Y IeJibHas TEIUIOTAa CrOPaHuUs

6.15 [Tpunnuner padotel TernoBeix asurateneit KIIJ[ termoBoro
nBuratens. TeroBble IBUTATENX M 3allldTa OKpYKaromeh
cpeasl

6.16 3aKOH COXpaHEHHs U MPEBPALICHUS SHEPIUU B TEIUIOBBIX
mporeccax

6.17 [IpakTrdeckue paboOTHI:

OnbITEI TT0 OOHAPY)KEHUIO JEHUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKCHUS.

OnBbITHL 10 BBIPAIIMBAHUIO KPHUCTAJIOB MMOBAPEHHOW COJIH
WJIM caxapa.

OnbIThl MO0 HAOIIOIEHUIO TEIJIOBOTO PACHIUPEHHS Ta30B,
JKUJIKOCTEN U TBEPABIX TEI.

Omnpenenenue AaBiIeHUS BO3AyXa B OaUIOHE IIMIPHUIIA.
OnbITel, AEMOHCTPUPYIOUIUME  3aBHUCHUMOCTbh  JABICHUS
BO3J/lyXa OT €ro 00beMa U HarpeBaHUs WK OXJIAXKICHUS.
[IpoBepka rHUMOTE3bl JMHEWHOW 3aBUCHUMOCTH JJIMHBI
CTONOMKA KUJAKOCTH B TEPMOMETPHUYECKOH  TpyOKe
OT TEMIIEPATYPHL.

HaGnionenre wW3MeHeHHMs] BHYTPEHHEHM HHEpPruM  Tena
B pe3yibTare Teronepeaayr 1 paboThl BHEIIHUX CHUII.
UccnenoBanue siBieHUSI TEIJIOOOMEHA NpPU CMEIIMBAHUU
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XOJIOJHOU U rOpsiyey BOABI.

OnpeneneHue KOIMYECTBA TEIIOTHI, ITOJYYEHHOIO BOJOU
IpU TEIJIOOOMEHE C HArPEThIM METAINTMYECKUM LUITUHAPOM.
OnpeneneHue  ynenpHOM — TEINIOEMKOCTHM  BELIECTBA.
Hccnenosanue npouecca uCrapeHus.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa.
OnpeneneHue yeapHON TEILIOTHI IIIaBICHUS JIbJA

6.18 dusnyeckue  SABICHUA B [PUPOJE:  IOBEPXHOCTHOE
HaATSOKEHUE U KaWUISIPHbIE SBJICHUS B IPUPOJIE, KPUCTAILIBI
B npupone, usnydeHue CoiHIlAa, 3aMep3aHUE BOJOEMOB,
MopcKue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

6.19 TexHuueckne  yCTpoMCTBa: KalWuIApbl,  IPUMEPHI

UCIIOJIb30BAHUSL  KPHUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETP,
JNaTYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOWHA, ABUTaTelb
BHYTPEHHErO CrOpaHus

DJIEKTPUUYECKHUWE U MATHUTHBIE ABJIEHUA

7.1 Onektpu3zauus Tei. J[Ba poaa 3JIeKTpUUECKUX 3apsI0B

7.2 B3aumopelictBue  3apsikeHHbIX  Ted.  3akoH  Kynona
(3aBHCUMOCTh CHJIBI B3aMMOJECUCTBUS 3apSHKEHHBIX Tell
OT BEJIMYMHBI 3aPS0B U PACCTOSIHUSA MEXKLY TEIaMu)

7.3 Onektpuueckoe 1mone. HanpsskeHHOCTh  3IEKTPUYECKOro
nona. [lpuHUOMD Cyneprno3uiuu  BICKTPUYECKUX MOJIEH
(Ha Ka4ECTBEHHOM YPOBHE)

7.4 Hocutenu  snexktpuyeckux  3apsaoB.  DJIEMEHTapHbIM
anekTpuyeckuii 3apsan. Ctpoenuwe artoma. I[IpoBomHUKH
U JUAJIEKTPUKH

7.5 3aKOH COXpaHEHHUs JIEKTPUUECKOro 3apsiaa

7.6 DNEeKTPpUYECKUM TOK. YcnoBus CYLIECTBOBAaHUSA
ANEKTPUYECKOr0 TOKa. VICTOUYHUKH MOCTOSHHOTO TOKA

7.7 JIeHcTBHS 3IIEKTPUUECKOTIO TOKa (TETIOBOE, XMMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKHJIKOCTSX U ra3zax

7.8 Onektpuueckas menb. Cuwia  Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTuBIEHHE NPOBOJHUKA. Y JIEIbHOE COMPOTHUBIICHHUE

BCIICCTBA
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7.10 3akoH OMa 715 ydacTKa Lenu

7.11 [TocnenoBarenbHOE 151 napasuiebHOE COCMHEHHE
IIPOBOJTHUKOB

7.12 PabGoTa 1 MOITHOCTB AJIEKTPUUIECKOr0 TOKa. 3aKoH JIKoyisi-
Jlenna

7.13 DNEeKTpUYECKHe 1eMd U TOTPeOUTeTN IJICKTPUUYECKON
sHepruu B ObiTy. KOopoTkoe 3aMblkaHue

7.14 [locTtositHHbIE MarHuThl. B3aMMOJEHCTBHE  ITOCTOSHHBIX
MAarHuTOB

7.15 MaruutHoe none. MarautHoe nosie 3eMJu U €ro 3Ha4CHHE
JUIS JKA3HHU Ha 3emiie

7.16 OneiT OpcTena. MarauTHOE MoOJ€ AJIEKTPUUYECKOTO TOKA.
[IpuMeHeHUE ANEKTPOMArHuTOB B TEXHUKE

7.17 JlelicTBM€ MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelb MOCTOSIHHOTO TOKa. Fcnonb3oBaHue
ANEKTPOABUTATENEN B TEXHUYECKUX YCTpOKCTBAaX
Y Ha TPaHCIIOpTE

7.18 OnbiTel @apaznes. SIBneHHE ANEKTPOMArHUTHON WHIYKIIUU.
[Ipasuiio Jlenna

7.19 Onextporenepatop. CrnocoObl MOMyYeHHUS DIEKTPUUECKOU
DHEPruu. INEKTPOCTAHIIMA HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIrUu

7.20 [IpakTrdeckue paboOTHI:

OnpITHl 10 HAOMIOACHUIO DJEKTPU3ALMH TeJl MHIYKIHUEH
U TIPU CONTPUKOCHOBEHHH.

HccnenoBanue JNEUCTBUSA AJIEKTPUYECKOTO T10JIs1
Ha TIPOBOJAHUKHU U JUIICKTPUKH.

CbOopka u mpoBepka pabOTBl DIIEKTPUUECKOW  IIeTH
MOCTOSIHHOTO TOKa.

W3mepenune u peryImpoBaHUE CHIIBI TOKA.

H3mepenue u peryTupoBaHUE HAMIPSKEHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HMIYIIETO 4Yepes
pPE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPA W HAMPSHKEHUS
Ha pe3nucTope.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JJICKTPHUIECKOTO
COTIPOTHBJICHUS TIPOBOJHWUKA OT €ro JJIWHBI, IUJIOMIATU
MIOTIEPEYHOTO CEUCHUS W MaTepHuaa.
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[IpoBepka MpaBuIIa CHOKEHUS HaIpsKEHUN
MIPU MOCIEIOBATEILHOM COCIMHEHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBwia [Js CUIbl TOKA MPU NapajuieabHOM
COEJIMHEHUU PE3UCTOPOB.

Onpenenenue paboThI DJIEKTPUIECKOT0 TOKA, UIYIIETO Yepes
pe3ucTop.

Onpenenenue MOIIHOCTH AIEKTPUUECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Yepes
JAMIIOYKY, OT HANPS>KEHUST HA HEH.

Onpenenenue KII/[ HarpeBaTesns.

HccnenoBanre MarHUTHOTO B3aMMOJECHCTBUS MOCTOSIHHBIX
MarHuTOB.

N3ydeHnrie MarHuTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB MPU UX
00bEeIMHCHUU U Pa3/ICIICHHUU.

HccnenoBanue JEeUCTBUA AJIEKTPUUECKOTO TOKa
Ha MarHuTHYIO CTPEJIKY.

OnbITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI
B3aUMOJECHCTBHS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA
Y HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne pAeicTBUST MAarHUTHOTO TOJII Ha MPOBOJHHUK
C TOKOM.

KoHnctpyupoBanue u nzydenue paboThl 3J€KTPOIBUTATENS.
Namepenne KIIJ[ anekTtpoaBuraTenbHON YCTaHOBKH.

OneITEl 1O HCCIENOBAHUIO SIBIICHHUSI AJEKTPOMAarHUTHOM
VUHIYKLINH: UCCIIEJOBAHUE WU3MEHEHUN 3HAYECHUS
Y HaIpaBJICHUS] THAYKIIUOHHOTO TOKa

7.21 @u3nYeCKue SBJICHUS B NPUPOJE: IIEKTPUUECKUE SIBICHUS
B arMocdepe, DIIEKTPUYECTBO IKHUBBIX  OPTaHHU3MOB,
MarHuTHOE ToJjie 3eMJId, Apeid MOFOCOB, POJIb MATHUTHOTO
NOJISL 11 J)KU3HU Ha 3eMJie, OJIIPHOE CUSTHUE

7.22 TexHu4YecKkne yCTPOMCTBA:  BIEKTPOCKOI, aMIEPMETD,

BOJBTMCTpP, pcoCTaTr, CUCTUHUK BHCKTqueCKOﬁ OHCPIUH,

AIEKTPOOCBETUTEIbHbIE puOOPHI, HarpeBaTeIbHbIE
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NpEAOXPAaHUTENU,  DBJIEKTPOMArHuT,  3JIEKTPOJBUIATElb

IMOCTOAHHOI'O TOKa, reHECPaTOP IMMOCTOAHHOI'O TOKA
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9 KJJACC
IIpoBepsiemble npeaMeTHbIC pe3yabTaThbl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbLHOM MPOrpaMMbl OCHOBHOT'O 00111€TO 00pa30BaHUs
pesyJibrarta
1.1 WCIIOJIb30BATh N3YUEHHbBIC TOHATHUS
1.2 pa3nuyarh SBJICHHUS 110 OINHCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIMIUX JIaHHOE (HU3UYECKOE
SIBJICHUE
1.3 pacrio3HaBaTh MPOSIBIICHUE HW3YYEHHBIX (DU3UYECKUX  SBJICHUU
B OKPY’XKaloIlleM MHUpE, B TOM Yuclie PU3HUECKUE SIBJICHUS B MPUPOJIC,
IPU ATOM TNEPEBOAUTH MPAKTHYECKYIO 3a]1auyy B Y4EOHYIO, BBIJIEIATD
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBJICHUI
1.4 OTMHUCHIBATh M3YyYCHHBIC CBOWCTBA Tel H (U3UYECKHUE SIBIICHHUS,
UCTIONB3Yd (pU3MYecKkue BEIWYUHBI, MPU ONUCAHUU TPABUIBHO
TpPakTOBaTh  (U3MUECKHH  CMBICT  HCIOJB3YEMBIX  BEJUYHH,
0003HaYeHUsI ¥ €AMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKH  HU3YyYEHHBIX  3aBUCUMOCTEH
(bU3UIECKUX BEIIMYUH
1.5 XapaKTepu30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHUS W TPOIIECCHI,
UCIIONIb3YSd UW3Y4YEHHBIE 3aKOHBI, MPU DTOM JaBaTh CIOBECHYIO
GbOpMyIHpPOBKY 3aKOHa U 3alUChIBAaTh €r0  MAaTeMaTUYECKOe
BBIpAKCHUE
1.6 OOBSACHATh (U3MYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTyalluid MPaKTHUKO-OPUEHTHUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE
U3 2-3 JIOTMYECKUX IIAaroB ¢ MOMOIIbIO 2—3 HM3Yy4YEHHBIX CBONCTBA
bu3nuecKuX SBIEHNN, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTHU
1.7 pemaTh pacyeTHble 3ajauyd (omMparouuecs Ha cuctemy u3 2-3

YpaBHEHUI), HCMONb3Yys 3aKOHbI U (POpPMYJbl, CBS3bIBAIOLIUE
¢u3nueckre BENMYMHBI: HAa OCHOBE aHalHW3a YCIOBUSA 3aJa4d
3alUChIBATh  KPaTKOE€  YCIIOBHE,  BBISBIATH  HEJOCTAIOIIHE
Wi U30bITOYHBIC JIaHHbIC, BBIOMpATh 3aKOHBI U  (OPMYIIHI,

H€O6XOI[I/IMBIG oJIA  pCHICHHA, IIPOBOAUTH PACUCTbl W OLCHHBATDH
PCATUCTUYIHOCTD IMOJYUYCHHOI'O 3HAUCHUA (1)H3H‘I€CKOI>1 BCINYHUHBI
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1.8

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEHIUTh MPU TMOMOIIU
(bU3UYECKUX METO/I0B, UCTIOIB3YsI OMMCAHUE UCCIICIOBAHMS, BBIICIISTh
MPOBEPSIEMOE MPENOJI0KEHUE, OIEHUBATh MPABUILHOCTH MOPSJIKA
MPOBEACHUSI HCCIICIOBaHUS, JelaTh BBIBOABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB

1.9

OPOBOAUTH  OMNBITHI O  HAOMIOACHUIO  (UBMYECKUX  SIBJICHUH
WM GU3HYECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOUPATh YCTAHOBKY
U3 U30BITOYHOTO Habopa 000PYI0BaHNUSA, OMKCHIBATh X0/ ONBITA U €r0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIbI

1.10

NPOBOAUTL TIPU HEOOXOJAMMOCTH CEpPHUI0 TPSAMBIX H3MEPCHHIA,
OTIpesieTisisi CpeqHee 3HAueHUEe H3MepseMO BeTWYrHBI ((OKyCHOE
paccTosiHie coOuparolel JIMH3bI), 000CHOBBIBATH BBIOOP CIOCO0a
u3MepeHus (M3MEPUTEIIHLHOTO Tprdopa)

I.11

IPOBOAUTH UCCIIEIOBAaHHE 3aBUCUMOCTEH (PU3NYECKUX BEITUUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3BMEPEHUI: NIJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSATETILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3YNIbTATHI
MOJIYy4YEeHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJE TaOJIUI]
U rpa(uKOB, J1e1aTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS

1.12

NPOBOAUTh  KOCBEHHBIE  W3MEPEHHS  (PU3WYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY
U BBIIOJHATh WM3MEpPEHHs, CIEAysd NPEMJIOKEHHON HWHCTPYKIHH,
BBIUHMCIISITh 3HAUYECHHE BEJIMYMHBI W aHAJU3UPOBATH IOJYYEHHBIC
pE3yIbTAThI C YYETOM 33JJaHHOM MTOTPEMIHOCTH U3MEPEHUHN

1.13

coOmoaTh  TpaBUJia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaToOpHBIM 000PYAOBAHUEM

1.14

paznuyaTh OCHOBHBIC MPU3HAKM W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COIIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAs JIMH34, [UIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas
MOJEJIb aTOMHOT0 s1/1pa

1.15

XapaKTepu30BaTh MNPHUHIIUIBI JIEUCTBUS HW3YYCHHBIX MPHOOPOB
U TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCAHUS, MCTOIB3YS
3HaHWS O CBOWCTBax (U3MYECKUX SBICHUH W HEOOXOIUMBIC
¢dusznueckre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMBI MW CXEMAaTHYHBIE PHUCYHKH HM3YYCHHBIX
TEXHUYICCKHUX YCTPOMCTB, U3MEPUTEITBHBIX pruOOpPOB
U TEXHOJIOTHYSCKHUX MPOIICCCOB MPH PEIICHUN YICOHO-TIPAKTHUCCKUX
3a/1a4, ONITHYCCKUE CXEMBI JUIS TIOCTPOCHHS H300paKCHHUH B TUIOCKOM
3epKajie ¥ COOMpArOIIeH JIMH3E
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1.17

NPUBOJIUTH TPHUMEPHl (HAXOAUTh WHPOPMALUIO O TPHUMEPAX)
MIPAKTUYECKOTO MCTIOIB30BaHMS (PU3UUCCKIX 3HAHUI B TIOBCETHCBHOU
KU3HM JIs1 oOecrieueHust 0€30MacHOCTH MPU 00paIieHuu ¢ IpudopaMu
U TEXHWYECKHMMH  YCTPOHCTBAMH,  COXPAaHCHHUS  3J0POBbS
U COONIIOJIEHUSI HOPM SKOJIOTHYECKOTO TOBEJICHUS B OKPYKaIOIIEH

cpene

1.18

OCYHIECTBIISITh MOUCK HHPOpPMALUU PU3NYECKOTO COAEPKAaHUS B CETH
WNuTepHer, caMocCTOATENbHO (QOpMYyNHpys TOUCKOBBIA  3arpoc,
HaXOAUThb IIYTHM  ONPEACJIEHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMaIM Ha OCHOBE HMEIOIIMXCS 3HAHUM M JTOMOJIHUTEIbHBIX
VICTOYHUKOB

1.19

UCIIOJIb30BaTh TMPU  BBIOJIHEHUM Y4YEOHBIX 3aJaHUN HAY4HO-
NOMYJISIPHYIO JUTEPaTypy (U3HMUYECKOTO COJEpKaHMs, CIPaBOUYHBIE
Marepuainbl, pecypcel cetu HVHTepHeT, BIaAeTh IpPUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC TMCBMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE MHGOpPMAIMH U3 HECKOJIBKHUX HCTOYHUKOB (PU3MUECKOTO
colepKaHus, MyOJIMYHO TPEICTABISATh pE3yibTaThl MPOEKTHOM
WIM UCCJIEeNOBAaTEIbCKON NEATETbHOCTH, MPH OTOM T'PaMOTHO
UCIIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapaTt U3y4aeMoro paszesna
GU3MKH W CONMPOBOXKIATh BBICTYIUICHHE IpPE3EHTAllMed C Y4eTOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBITTOJTHEHUH YYEOHBIX MPOEKTOB U UCCICAOBAHUN (DU3UICCKUX
IIPOIIECCOB PACTIPENENIATh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUH
C TIOCTaBJICHHBIMU 3aJjladyaMH, CJICAUTh 32 BBINOJHEHUEM ILJIaHa
JNEUCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIAJl B JICSATEJIIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, TIPOSBIISIS TOTOBHOCTH pa3pemiaTh KOHMIUKTHI

IIpoBepsiemble 3J1eMEHTHI COIeP:KAHUSA

Kon Kon [IpoBepsieMble 2JIEMEHTBI COAECPKAHUS
paznaena DJIEMEHTA
8 MEXAHUWYECKUWE SABJIEHUA
8.1 MexaHnndeckoe aBuxkeHue. MarepuaibHas Touka. Cucrema
oTcYeTa
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8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBUKCHUS

8.3 PaBHOMEPHOE NPAMOIMHENHOE ABUKEHNE

8.4 HepaBHomepHoe mnpsiMmonuHeiiHoe nBuxeHune. CpenHsd
U MIHOBEHHas CKOpPOCTh Tella TIpu HEPaBHOMEPHOM
JIBUKCHUH

8.5 VYckopenue. PaBHOYCKOpEHHOE TPSMOJINHEWNHOE ABUKEHUE

8.6 CBoboanoe nagenue. OnbiThl ['anunes

8.7 PaBHOoMepHOe nBIKEHUE 110 OKpYKHOCTH. [lepros u yactoTa
oOpartieHus. Jluneitnas u yrioBas CKOPOCTH.

IleHTpOoCTpEMUTENIBHOE YCKOPEHHE

8.8 ITepBsiit 3akoH HeroTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akoH HetoToHa
8.11 [IpuHIMII CyTIIeprIo3uLvK CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHHs CKOIBKEHHs, CUjla TPEHUSI TTOKOS,
JIpyTHe BUAbI TPEHUS

8.14 Cwita TSDKECTH M 3aKOH BCEMHPHOTO TSATOTCHHS. Y CKOpEHHUE
CBOOO/IHOTO TaJICHUS

8.15 JBuxxenne mnanet Bokpyr Connima. IlepBasg kocMmuueckas
ckopocTb. HeBecoMoCTh 1 meperpy3ku

8.16 PaBHoBecue marepuaabHON TOYKH. AOCOIIOTHO TBEPIOE
TEJO
8.17 PaBHOBecue TBepmoro Tema € 3aKPEIUIEHHOM  OCBEO

BpamieHusi. MomeHT cwiibl. LleHTp TskecTn

8.18 Nmnynsc Tena. 3Menenne umiynsca. UMiynbsc cuibl

8.19 3aKOH COXpaHEHHUs UMITyJIbCa

8.20 PeaktuBHOE NBHXKEHUE

8.21 Mexanndeckasi paboTa U MOIIIHOCTb

8.22 PaGota cun Tskectu, ynpyroctu, Tpeaus. CBsi3b dHEpruu
U pabOThI

8.23 [ToreHumanpHast 3HEPrUs TENA, MOAHITOTO HAJl HIOBEPXHOCTHIO
3emiu
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8.24 [ToTeHnmanbHas SHEPTUA CKATON IPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKON YHEPTUH

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU

8.27 [IpakTruueckue paboTHI:
OnpeneneHue CpeHEM CKOPOCTH CKOJIBKEHHUS Opycka
WIM JIBJKEHUSA [IApUKa MO HAKJIOHHOMW MJIOCKOCTH.
OnpeneneHne YCKOpEHHUs Telna IMpPU PABHOYCKOPEHHOM
JIBUKEHUU IO HAKJIIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH
Opyd  PaBHOYCKOPEHHOM  JBW)KEHMM 0€3  HadalbHOMU
CKOPOCTH.
[IpoBepka ruMoOTE3BI: €CIAM TPU  PABHOYCKOPEHHOM
JIBUKEHUU 0€3 Ha4allbHOM CKOPOCTH IyTH OTHOCSTCS KaK PsiJi
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHE MPOMEXKYTKH
BPEMEHU OJIMHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHUS
OT CUJIBI HOPMAJIBHOTO JIaBJICHUS.
Omnpenenenne k03P huiIeHTa TPEHUS CKOJIbKEHUS.
Omnpenenenne KECTKOCTH MPYKUHBI.
Omnpenenenue pabOTHl CUJIBI TPEHUS NPU PABHOMEPHOM
JIBUKEHUU Tella [0 TOPU30HTAIBHON MOBEPXHOCTH.
Onpenenenue pabOThl CHUJIBI YOPYTOCTH HpPU TMOABEME
rpy3a C HCIOJIb30BAHUEM HEIMOJABUKHOTO M TOJBHKHOTO
OJI0KOB

8.28 @u3nyecKue SBJICHUS B MPUPOJC: NPUIMBBI U OTJIUBHI,
nerkenue IiaHeT CONMHEYHOM CHCTEMBI, PEaKTUBHOE
JIBUKEHUE )KMBBIX OPraHU3MOB

8.29 TexHnueckne yCTpOICTBa: CIUIOMETP, JATYUKU

MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHMWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHMIA: IEPUO/I, YACTOTa, aMILIUTY/Ia

9.2 Maremarndeckuil M NpyXKUHHBIN MasTHUKU. [IpeBpanieHne
DHEPTUU TIPH KOJICOATEITHHOM JIBYKEHUU

9.3 3atyxatouue  KoJsieOaHus.  BbIHY>KJIeHHblE — KOjeOaHMUs.

Pesonanc

79



denepanbHas paboudas nporpamma | Gusuka. 7-9 knaccel (6a30BbIil ypOBEHB)

9.4 Mexannueckue BOJHBL. (CBOWCTBA MEXAHUYECKUX BOJIH.
[IpononbHble W TOMEpeYHbIC BOJHBI. J[JIMHA  BOJHBI
U CKOPOCTb €€ pacmnpocTpaHeHUs. MeXaHHMYeCKUE BOJIHBI
B TBEPJIOM TeJle, CEHCMUUECKUE BOJTHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 Nudpa3Byk u yabTpa3Byk

9.7 [IpakTryeckue pabOTHI:
Omnpenenenne  4acTOoThl M mepuojaa  KoJieOaHMid
MaTeMaTH4YEeCKOTO MasiTHUKA.
Omnpenenenre 4acToThl U Mepuoaa KojeOaHui NPy KUHHOTO
MasiTHUKA
UccnenoBanne  3aBUCHUMOCTH  Tlepuoga  KoJieOaHM
MO/IBEIIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanne  3aBUCHUMOCTH  Tiepuojaa  KoJieOaHM
NPY>KUHHOTO MasTHUKA OT MaccChl Ipy3a.
[Tposepka HE3aBUCUMOCTH nepuoaa KoJieOaHun
rpy3a, TOJBEIICGHHOI0O K HHUTH, OT MacChl TIpy3a
U )KECTKOCTHU MPYXKUHBI. 3MepeHne yckopeHus cBOOOHOTO
najeHus

9.8 duznueckue SBICHUS B MPHUPOAE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH,  3EMJIETPSICEHUE, CEUCMHYECKHE  BOJIHBI,
IyHaMH, X0

9.9 TexHuyeckue  yCTpOMCTBA:  3XOJIOT,  HCIOJb30BAaHUE
yIbTpa3ByKa B OBITY U TEXHUKE

10 OJIEKTPOMAT'HUTHOE ITOJIE U 9JIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DIEKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHUTHBIE  BOJIHBI.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH

10.2 [IIxanma 31EKTPOMarHuTHBIX BOJIH

10.3 DnekTpoMarHuTHass mnpupoaa cBeta. CKOpocTh CBeTa.
BoustHOBBIE CBOMICTBA CBETA

104 [IpakTrueckue pabOThI:
N3yueHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO
MOOWIIEHOTO TenedoHa

10.5 duznueckue sIBICHUS B IPUPOJIE: OMOIOTUYECKOE JICUCTBUE

BUJIUMOTO,  YJIbTPAa(pUOIETOBOTO U  PEHTTEHOBCKOTO
17163) 44 (505071
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10.6 Texnuueckue YCTPOMCTBA: HCTIOJIb30BaHUE

3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOU CBSA3H
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas mozens cBera. MicTouHnku cBeta

11.2 [IpssMonmMHENHOE pacIIpOCTPAHEHUE CBETA

11.3 Otpaxxenue cBeta. [Inockoe 3epkaiio. 3akOH OTpaKEHUs CBETA

11.4 [Ipenomiienue ceta. 3akoH npenomiieHus: ceera. [lomHoe
BHYTPEHHEE OTpaKEHUE CBETA

11.5 JIunza. Xox nydeil B IMH3E

11.6 OnTtuueckas  cuctema  (oroammapata,  MHUKpPOCKOMA
U TEJECKOIa

11.7 ['na3 KaK ONTUYECKas cucrema. bimzopykocth
U JalTbHO30PKOCTh

11.8 Paznoxenne Genmoro ceera B cniekTp. OnbiTel HproTOHA.
CroxeHue CreKTpaJibHBIX UBETOB. Jlucnepcus ceeta

11.9 [TpakTruueckue pabOTHI:
HccnenoBanre 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOIO
Jy4a OT yrja NaJeHHUs.
N3yuenue  XapakTepUCTHK  HM300pa)K€HUS  TpeaMeTa
B IIJIOCKOM 3€pKaJe.
HccnenoBanre 3aBUCMMOCTH YIUIa TPEJIOMJIEHHUS] CBETOBOIO
Jdy4a OT yrja NaJeHus Ha TPAHULIE «BO3AYX — CTEKIIO».
[Tonyuenne n3006pa>keHUI ¢ TOMOIIBIO COOMPAOIICH JTMH3HI.
Omnpenenenne GOKYCHOTO PAacCTOSHUS M ONTHUYECKOW CHIIBI
coOuparoIiei JTMH3HI.
OMBITHI 110 Pa310KEHUI0 OEJI0r0 CBETA B CIEKTP.
OnepITel MO BOCHPUATUIO I[B€Ta MPEIMETOB MPU HUX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIBTPHI

11.10 duznueckue saBiIeHus B npupoe: 3atmenust Connua u JIyHsl,
I[BeTa TeJ, ONTHYECKUE SABJICHUS B atMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPaX)

11.11 TexHuueckue ycTpoucCTBa: OUKH, MEPUCKOIN, (oToamnmapar,
ONTUYECKHUE CBETOBOBI

12 KBAHTOBbLIE ABJIEHUA

12.1 OmneiTel Pezepdopaa u minanerapuasi Mmojelsb atroMa. Mojenb

aroma bopa
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12.2 HUcnyckanne U MOOromeHue CcBeTa aTroMoM. KBaHTHL
JIuHelyaTeie CIIEKTPHI

12.3 PanunoaktuBHOCTB. Anibda-, 6eTa- 1 raMMa-u3I1y4eHUs

12.4 Crpoenune atomHoro siapa. HykioHHas MozAelb aTOMHOTO
sapa. M3oTorsl

12.5 PaguoaktuBHble mnpeBpamenusa. llepuon  momypacmana
ATOMHBIX sI/IEp

12.6 AnepHble peakuuu. 3aKOHBl COXPAaHEHMS  3apsI0BOTIO
¥ MacCOBOT'0 YHCEN

12.7 DHeprus CBsI3U aTOMHBIX sjiep. CBsA3b MacChl U DHEPTUU

12.8 Peakiuu cunte3a u aenenus saep. CTOUHMKU sHEPTUH
CoumHIIa ¥ 3B€3]1

12.9 Anepnas sHepreTuka. JleiicTBUE paIMOaKTUBHBIX U3IIYyUYEHUM
Ha >KMBBIE OPTaHU3MBbI

12.10 [IpakTruueckue pabOTHI:
HaGmronenne  CIUIOIIHBIX UM JIMHEHYAThIX  CIIEKTPOB
U3ITyYEHUS.
HccnenoBanue TpEKOB: W3MEPEHHE DHEPrMM  YacCTHIIBI
110 TOPMO3HOMY ITyTH (110 hoTOorpadusam).
N3mepenue paguoakTUBHOTO (poHa

12.11 ®u3nuyeckue  SABJICHUS B  MOPUPOJE:  E€CTECTBEHHBIN
paZoaKTUBHBIN (POH, KOCMHUYECKUE JTY4YH, PaJUOAaKTHBHOE
U3JIy4eHUe IPUPOIHBIX MUHEPAJIOB, NENCTBUE
PaaMOaKTUBHBIX U3JIyYEHHUI Ha OPraHN3M YeJIOBEKA

12.12 TexHrnueckne yCTpOUCTBA: CIIEKTPOCKON, UHAWBUAYaIbHbBIN

JI03UMETp, Kamepa BunbcoHa
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IEPEYEHB (KOJJUPUKATOP) PACIIPEJAEJEHHBIX 1O KJIACCAM
MPOBEPSIEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB COJIEP) KAHUS 11O ®PU3UKE

Jlist ipoBelIeHHsT OCHOBHOT'O TOCYIAapCTBEHHOI'O 3K3aMeHa Mo (u3uke (naigee —
OI'D no ¢gu3uke) Ucnonb3dyeTcs nepeyeHb (KOAU(PUKATOp) MPOBEpSIEeMbIX TpeOOBaHUN
K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHUs U HIEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha OI'D no ¢pusuke TPedOBaAHUA K Pe3yIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHUs

Kon
IPOBEPSAEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 6a30BOTo
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOT0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

[Torumanue poiau GU3HKU B HAYYHOH KapTUHE MHUPAa;
chopMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U
Y TTI03HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJTH IKCIIEPUMEHTA B (PUBHKE,
0 CUCTeMOO0Opa3ylolieil posin GU3UKHU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJOTH, 00 3BOJIOLNH (PU3NIECKUX 3HAHUI U UX POIU
B IIEJIOCTHOM €CTECTBEHHOHAyYHOW KapTUHE MHUpPA, O BKIAJeE
POCCUNCKHUX U 3apyOCKHBIX YUYCHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
O00BSICHEHHE TPOIECCOB OKPYXKAIOIIETO0 MHPA, PA3BUTHE TEXHUKH
Y TEXHOJIOTUI

3HaHUS O BHUJAX MaTepuu (BEIIECTBO U II0JE), O JBMKEHUM Kak
crioco6e CyIecTBOBaHUS MaTeprn, 00 aTOMHO-MOJIEKYJISIPHON TEOPUHU
CTpOEHUS BEIIECTBA, O (PU3UYECKON CYITHOCTH SIBICHUU TIPUPOJIBI
(MEXaHUYECKHUX, TEIIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHUE pa3linyath SIBJICHUSA 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (u3udeckoe
SIBJICHUE;

YMEHHUE Paclo3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SIBIICHUM
B OKpYy)KalollleM MHpE, BbIAETSAS HX CYIIECTBEHHbIE CBOMCTBa
(mpu3HAKH)

Brnanenne ocHOBaMM MNOHSATHMHOTO ammapara U CHUMBOJMYECKOTO
si3bIKa (PU3HMKHU U UCTIOIB30BaHUE UX /IS PEllICHUs] YYeOHBIX 3a/aY;
YMEHUE XapaKTepU30BaTh CBOMCTBAa Tel, (UIUUYECKUE SIBIICHUS
U TPOILECChl, HUCMOIb3YS (PyHIAAMEHTAIbHBIE U AMIHUPUUYECKUE
3aKOHBI
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YMeHMe OnuchIBaTh U3yUEHHbBIEC CBOMCTBA TE U PUBHUECKUE SIBJICHUS,
UCIIONB3YS (PU3NUECKUE BEIIUUNHBI

Bnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOmroIeHus paBui 0€30MaCHOI0 TPy/a:

HaO/MoieHe  (U3MYECKUX SBJICHHUI: YMEHHUE CaMOCTOSITEIBHO
coOupaTh SKCIEPUMEHTAIbHYI0O YCTaHOBKY M3 JlaHHOro Habopa
000pyIOBaHUS TIO UHCTPYKIIMH, OTICHIBAThH XOJ OTBITAa M 3aITUCHIBATH
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOIBI;

NPOBEJACHNUE TPSIMBIX U KOCBEHHBIX H3MEPEHUN (U3NMUECKUX BETHUNH:
YMEHHE IIJIAaHUPOBATh H3MEPEHHs, CaMOCTOSTENbHO COOHMPAThH
OKCIIEPUMEHTANBHYI0  yYCTAHOBKY TI0 HMHCTPYKIIMH, BBIYUCIATH
3HAYCHHE BEJIIMYMHBl U aHATM3UPOBATh TOJYUYCHHBIE PE3yIbTaThl
C YYE€TOM 3aJJaHHOW TOTPEITHOCTH Pe3yIbTaTOB U3MEPEHUI;
NPOBEICHUE  HECIOXKHBIX  AKCIICPHUMEHTABHBIX  HMCCIICIOBAHMIA;
CaMOCTOSITEIBHO ~ CcOOMpaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY
U TPOBOJUTH WCCIEAOBAHWUE [0 WHCTPYKIMH, TIPEACTABISTH
NOJTyYeHHBIE 3aBHCHUMOCTH (U3WYECKUX BEIWYMH B BUJIC TaOIHII
U TpaduKOB, YYHUTHIBATH MOTPEHIHOCTH, JIEJIaTh BBIBOJABI IO
pe3ysbTaTaM HCCIIEeOBaHUS

[Torumanue  XapaKTepHbIX  CBOHCTB  (PH3WYECKUX  MOJEICH
(MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOEC TEJIO, MOACIH CTPOCHUS
ra3oB, XUJAKOCTEH W TBEPIABIX TeJ, IIaHETapHas MOJeNb aroma,
HYKJIOHHass MOJEJIb aTOMHOI'O sJapa) W yMEHUE IPUMEHATh HX
JUIs1 0OBSICHEHUS (PU3HUECKUX MPOIECCOB

YMeHue oObSICHATh (U3HYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM
quciie M B KOHTEKCTE CHUTYallMd TNPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh MPUUYWHHO-CIICJICTBCHHBIC CBSI3U
Y CTPOUTH OOBSICHEHHUE C OMTOPO Ha N3YUCHHBIE CBOMCTBA (DU3UUECKUX
SABJICHUM, (DU3UIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

YMenue pemarb pacueTHble 3amauu (Ha Oaze 2-3 ypaBHEHHN),
UCTIONIb3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIONIME (PUBUUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCbIBATh KpPAaTKOE YCIIOBHE 3aJayH,
BBISIBJISITh HEJOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIMMBIE /I €€ PEIICHUS, UCIIOJIb30BaTh CIIPABOYHBIC JTAHHEIE,
OPOBOJIUTh PACYEThl M OLIEHUBATh PEATMCTUYHOCTHh MOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUYMHBI; YMEHHE OIPEACIATh Pa3MEPHOCTh
(bu3UYeCKON BEIMUMHBI, TOJIYYEHHOMN MPU PEUICHUU 3aa4U

YMeHue XapakTepu3OoBaThb IPUHLMUIBI  JACHUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4YHUCJE OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX
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TE€XHOJOTUYECKUX MPOLIECCOB MO HUX OMHCAHUIO, WUCIONb3Ys 3HAHMS
0 CBOWCTBAaX (DU3MYECKUX SIBICHUM M HEOOXOAUMBIE (PU3NYECKHE
3aKOHOMEPHOCTH

10 YMeHrne  HCHOoNb30BaTh 3HAHUS O  (PU3WYECKUX  SIBICHUSAX
B IIOBCEJHEBHOW KHM3HM U1  oOecriedeHHs  O€30IacHOCTH
npu oOpaieHud ¢ OBITOBBIMH MpPUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHMSI 3JI0POBbsI W  COONIOACHHUS HOPM
HKOJIOTHYECKOTO TMOBEJEHUS B OKPYXKAIOIIEH cpelie; MOHUMaHHE
HEOOXOJIMMOCTH TMPUMEHEHUSI JOCTHXKEHUN (U3UKUM U TEXHOJOTHUM
JUTSl palliOHANBHOTO MPUPOIOTIOIB30BAHUS

11 OneiT moucka, MpeoOpa3oBaHUs M NPEACTaBICHUS WHGOPMALMU
(Gu3MUECKOro CcojAepaHusi C MCHOJb30BaHUEM HMH(POPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTU;

YMEHHE OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHOH WH(pOpMaLuu
Ha OCHOBE MMEIOIINXCS 3HAHUHN U JOMOJHUTEIbHBIX HCTOUHUKOB;
YMEHHE HCTOIb30BaTh MPHU BHIOJIHEHUN YUEOHBIX 3a1aHU HAYYHO-
HNOMYJISIPHYIO JIUTEPATYPY (PU3HUECKOr0 COAEpPIKaHUs, CIpPaBOYHbIC
MaTepHalIbl, pecypchl ceTh MHTepHeT;

BlaJieHue 0a30BBIMM HaBbIKAaMM IpeoOpa3oBaHusl MH(OpManu
U3 OJHOM 3HAKOBOW CHCTEMBl B JpPYIyl; YMEHUE CO31aBaTh
COOCTBEHHbIE IMCBbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpMAIUHN U3 HECKOJIBKUX UCTOYHUKOB

IlepedeHb 3j1IeMEeHTOB coiep:KaHus, NpoBepseMbIx Ha OI'D o ¢pusuke

Kon [IpoBepseMblii JIEMEHT COEPKAHUS
| MEXAHUYECKUE ABJIEHUA

1.1 Mexannueckoe JBHkKeHHe. MartepuanbHas Touka. (CucTema OTcCYeTa.
OTHOCUTENBHOCTD JIBHKEHUS

1.2 PaBHOMepHOE 1 HEpaBHOMepHOE ABMKeHue. CpenHsis ckopoctb. Dopmyna
JUISL BBIYUCIIEHUSL CPETHEN CKOPOCTH:

V=__
t

1.3 PaBHOMEpHOE NTPSAMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEa
OT BPEMEHHM B CJIy4ae PaBHOMEPHOI'O MPSAMOJIUHEHHOTO JIBUKCHUS:

x(t) = Xo + Vxt.
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I'padyixku 3aBUCHMOCTH OT BpPEMEHHU ISl MPOEKUUU CKOPOCTH, MPOEKIINHU
IIEPEMEILICHMS, IIyTH, KOOPAMHATHI NPU PABHOMEPHOM MPSMOJIUHEWHOM
JBHKECHUH

1.4 3aBUCUMOCTh KOOPAMHATHI T€JIa OT BPEMEHHU B ClTydae PaBHOYCKOPEHHOTO
IPSIMOJTMHEHHOTO JTBUKCHUS:
t2
x(t)=x,+v,t+a, - .
2
dopMyITBI TS MPOCKITUU TIEPEMEIIICHHUSI, POCKITUU CKOPOCTH U TTPOCKITUU
YCKOPEHHUS MPU PABHOYCKOPECHHOM TIPSIMOJIUHEHHOM JIBH)KCHHU:
t2
s =v, t+a, -,
2
v.()=v, +a,-t,
ax(t) = const,
V2x2 — le2 = 2axSx.
I'paduku 3aBUCUMOCTH OT BpPEMEHH JJIsi TIPOCKIIMU YCKOPEHUS, TPOSKITUU
CKOPOCTH, TIPOCKIIMU MEePEeMEICHUs, KOOPAUHATEI TP PaBHOYCKOPEHHOM
IPSAMOJIMHEHHOM JIBHYKSHHUH
1.5 CBoboaHoe nagenune. @opMyIibl, OMUCHIBAIONTHNE CBOOOIHOE TAJEHUE Tella
10 BEPTUKAIH (JIBH)KECHUE TeJIa BHU3 UJIM BBEPX OTHOCHUTEIBHO TTOBEPXHOCTH
3emin). ['paduku 3aBUCHMOCTH OT BPEMEHH JJIs MPOCKIIMH YCKOPCHWS,
MPOCKIIMA CKOPOCTH M KOOPJAWHATHI IMPHU CBOOOJHOM TIAJICHUHM TeJia
10 BEPTUKAIH
1.6 CkopocTh paBHOMEPHOT'O JBIDKCHHS Tella MO0 OKpYKHOCTU. HampaBnieHnwue

CKOPOCTH.
dopmyiia 1 BEIUACIACHUS CKOPOCTH Yepe3 panyc OKPYKHOCTH U TICPHO.T
oOpareHus:

2TR
y=—
T

LentpocTpemurenbHoe yckopenue. HampaBieHue HeHTpPOCTPEMUTEIBHOTO
yckopenus. @opmyiia s BBIYUCIEHUS YCKOPEHMUS:

®opmyna, CBA3bIBAIOIIAS IEPUO]T U YACTOTY OOpAILICHHUS:
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1
v=_
T
1.7 Macca. IInotHoCTb Bemecta. @opmyiia i1 BHIYUCICHUS IITIOTHOCTU:
m
p=—
1%
1.8 Cuina — BexktopHas pusnueckas BenuuuHa. CiioxeHue cui
1.9 SBnenune unepuuu. Ilepsoiii 3akoH HerotoHa
1.10 | Bropoii 3axoH HproTOHA:
F=m-a.
CoHamnpaBneHHOCTh  BEKTOpa YCKOPEHUS Tela M BEKTOpAa  CHIIBI,
JIEUCTBYIOILIEN HA TEJO
1.11 | B3aumopeiictBue Tein. Tpetuit 3akoH HproToHa:
F, =-F_,
1.12 | Tpenue nokost U TpeHUE CKOJIbKEeHUsI. DopMyIia ISl BBIYUCICHHS MOJTYJIS
CUJIbI TPEHUS CKOJIbKEHUS
Fp=p-N
1.13 | depopmamus tena. Yopyrue u Heynpyrue aehopmaiuu. 3aKOH YIpyrou
nedopmanum (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TAroT€HHE. 3aKOH BCEMUPHOTO TATOTEHUS:
F=g.7"
R2
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOIO MaIeHUs.
@opmyna 11 BBIYUCIEHUS CUITBI TSYKECTH BOJIM3U TOBEPXHOCTH 3€MIIH:
F = mg.
JIBwxkenue tutanetr Bokpyr Comnua. IlepBas kocmuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Ummynbc Tena — BeKTopHas (GU3uvecKas BeTUIHHA.

p=my

Nmnynbe cucremsl Ted.
N3menenne nmnyibca. IMmyibC CHITbI
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1.16

3aKoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTEMBI TCII.

p=m,v,+ m,v, =const.

PeakTuBHOE IBMKEHNE

1.17

Mexanunueckas padora. @opmysia sk BHIYUCICHUS PaOOTHI CUIIBL:

A = Fscosa.

Mexaanueckas MOIITHOCTE:

A
N=_

t

1.18

Kunetnueckas u MOTCHIUAJIbHAA SHCPI'UA.
d)opMyJIa JJIs1 BBIYUCIICHUA KHHETUYECKOU OHCPTUU:

Teopema 0 KHHETUUECKON YHEPTUH.

<DopMyJ1a JJIs1 BBIYHMCIICHUA HOTCHIII/I&JIBHOﬁ OHCPIUH TCJid, MIOAHATOIO HAJl

3eMIIei:

E, = mgh

1.19

MexaHuueckas OHCPIUA:

E=E, +E,.

3aKOH COXpaHEHUsT MeXaHW4yecKorh »sHepruu. Dopmyna s
COXpaHEHHS] MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPECHHUSL:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKON YHEPTUHU NTPU HAIUYUHU CUJIbI TPCHHUS

1.20

[IpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXaHUKH.
Prruar. MoMEHT CHJIBI:

M =FL

VYcnoBue paBHOBECHUS pblyara:

Mi+My+...=0.

[ToaBMXHBIN 1 HENMOABUKHBIN OJIOKH.

A

IoJIE3HaA

KIIJI mpoCTHIX MEXaHU3MOB, 1=

3aTpa4y€HHasA
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1.21

JlaBneHue TBepaoOro Tena.
dopMyJia 1J1 BBIYMCIICHUS TaBIICHUS TBEPIOIO Tena:

p=_.
S

JlaBnenue ra3a. ATMOC(hEpHOE JaBlICHHE.
I'mapocraTryeckoe 1aBjaCHUE BHYTPH KUIKOCTH.
dopmyiia /I BEIYMCIICHUS AaBICHUS BHYTPH KUIKOCTH:

P =pgh+ p,,

1.22

3akoH Ilackanda. ['mapaBnnuecknii mpece

1.23

3akoH Apxumena. @opmyna g ONPEACICHUS BBITAJKUBAIOIIEH CHUIIbI,
JNEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

FApx. = ng

VYcnosue mnaBanus Tena. IlnaBanue Cya0B U BO3AYXOILJIaBAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYA, MEPUOJ W YacToTa KoJeOaHUM.

1
dopmyiia, cBSI3bIBAIONIAS YACTOTY U MEPHOJT KoJebaHuit: V= _

T

1.25

MaremaTuuecknii W TPYKUHHBIM MaATHUKU. [IpeBpaiieHue sHepruu
Ipu KoJieOaTeIbHOM JIBUKEHUHU

1.26

3aryxatomue kojie0anus. BeiHyX/1eHHBIE KojieOaHus. Pe3oHaHc

1.27

Mexanndeckue BoHBIL. [IpomosibHbIE M TOTIEpEYHBIEC BOJIHBI. [[JIMHA BOJIHBI
U CKOPOCTh PacCIpOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOU BOJIHBI HAa TPAHUIIE
nByx cpen. UHdpa3Byk u ynbTpazByk

1.29

[IpakTuueckue paboThI

N3mepenne cpenHen IIOTHOCTH BENIECTBA; ApXUMEIOBOM CUIIBI; ) KECTKOCTH
NPYXUHBI, KOG (PHUIHEHTA TPEHUS CKOTBKEHUS; paOOTHI CUITBI TPCHHUSI, CHUITBI
YOPYTOCTH; CPEIHEN CKOPOCTH JIBH>KEHUSI OpycKa 10 HAKJIOHHOM MII0CKOCTH;
YCKOpeHHsT OpycKa NpH JBWIKEHUW TIO HAKIOHHOW IUIOCKOCTH; YaCTOTHI
U nepuoja KojieOaHM MaTEeMaTHUYeCKOro MasiTHHMKA; 4acTOThl M TMepuojaa
KoeOaHWii TPYXKWHHOTO MAasTHUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO
Ha pbluar; paboThl CUJIBI YOPYTrOCTH NPHU MOIBEME TIpy3a C IOMOIIbIO
HETMOJBUKHOTO OJI0OKa; pabOThl CHJIBI YINPYrOCTU MPU MOJBEME Tpy3a
C IOMOIIIBIO MOABUKHOTO OJIOKA.

NccnenoBanne 3aBUCUMOCTH ApXUMEJIOBOM CUJIBI OT 00bEMa MOTPYKEHHOMN
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YacTU TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIIECH
CUJIBI OT MAacChl Te€Ja; CUJIbI TPEHUS CKOJBXEHHUS OT CHJIbl HOPMAJIbHOTO
JABIICHUST WM OT pPOJia MOBEPXHOCTHU;, CHUJIbI YNPYTOCTH, BO3HUKAIOIICH
B IIPY’>KUHE, OT CTETICHU AehOopMalliu MPY>KUHBI; YCKOPEHUS OpycKa OT yriia
HAKJIOHA HampaBJsoNIei; mepuoja (4acTOThl) KOJEOAHUW HUTSHOTO
MasTHUKa OT JIJIMHBI HUTH; TEpUoAa KOJICOAaHHI MPYKUHHOTO MasiTHUKA
OT MAacChl T'py3a M KECTKOCTH MPYKUHBI; UCCIEAOBAaHUE HE3aBUCUMOCTH
nepuoia koyebaHuil HUTSHOTO MasiTHUKA OT Macchl Tpy3a.

[IpoBepka ycioBusi paBHOBECHS pblyara

1.30

dusnueckue SBICHUS B npupoac: NpuUMCPbI ABUKCHHA C PA3JIMIHBIMU
CKOpOCTAMHU B )KUBOW M HEXHMBOM npupozae, I[efICTBHC CWIbl TPCHUA
B IMPUPOAC U TCXHUKEC, NNPUIHBLI U OTJIIMBbLI, IBUXCHUC IIJIAHCT ConHeuHoMH
CUCTCMBbI, PCAKTHBHOC JIBUXCHHC JKHBBIX OPTraHHU3MOB, pbIYard B TCJIC
YCJIOBCKA, BJIMSAHUC aTMOC(i)epHOI‘O JdaBJICHUS Ha YKUBOM OpraHu3M, IJIaBaHUC
pBI6, BOCIIPUATHUC 3BYKOB JKHBOTHBIMHU, 3CMIICTPACCHUC, CEMCMUYECKUEC
BOJIHBI, TYHAMH, 3X0

1.31

TexHu4eckre yCTpONCTBA: CIUIOMETpP, MATYUKU TOJOKECHHS, PACCTOSHUS
U YCKOPEHHUs, JUHAMOMETp, MOJAIIUIHUKHU, PAKEThl, pblYar, IMOJABUXHBIN
U HEMOJBIKHBIM OJIOKM, HAKJIOHHAs IUJIOCKOCTh, MPOCThIE MEXaHU3MbI
B ObITy, cooOmarwmuecs COCyIbl, YCTPOHCTBO  BOJOIPOBO/IA,
TUAPABINYECKUN TIpecc, MaHOMETpP, OapoMeTp, BHICOTOMEpP, MOPUIHEBOMN
HAcOC, apeoMeTp, DXOJIOT, HCIOIb30BaHUWE YyIbTpa3Byka B  OBITY
U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOEHUS
BemiecTBa. Mojenu TBEPIOro, >KUIKOTO M Ta3000pa3HOTO COCTOSTHUUN
BeniecTBa. Kpucrannuueckue u amopdHbie Tena

2.2

JBuxenne dyactui BemiecTBa. CBA3b CKOPOCTH JBMIKEHHUS YaCTHIL
¢ Temneparypoil. bpoyHoBckoe nBuxkenue, nuddy3us

23

CMauuBaHHE U KallWJIIAPHBIC ABJICHUA

24

TemnmoBoe PaCiupCHUC U CKATUC

2.5

TermoBoe paBHOBECHE

2.6

Buytpennss sneprus. Pabora u Temionepemnada kak CriocoObl M3MEHECHHS
BHYTPECHHEHN SHEPTUU

2.7

BI/II[BI TCILIONCpCAadn: TCIJIOIIPOBOAHOCTb, KOHBCKI WA, N3JIYYCHUC

2.8

Harpeanne wu oxmaxaenue Ttena. KoandecTBO TEIUIOTHL. Y elbHas
TEIJIOEMKOCTD:
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Q=cm(t—ty)
29 3aKOH COXpPAHEHHUsI DHEPTUHU B TEIJIOBBIX MTPOLIECCAX. Y pPABHEHUE TEILIOBOTO
OaJtaHca:
Q1 + Qz +..=0
2.10 |Hcnapenue u koHaeHcauus. 3MeHeHMEe BHYTPEHHEW YHEPIUU B MPOIECCE
UClapeHuss M KoHjaeHcauuu. KumeHue KUAKOCTH. YIelbHas TEeIIoTa
napooOpa3oBaHUsL:
L="
m
2.11 BnaxuocTs BO3yXa
2.12 |lInaBnenne wu KpucCTau3anus. V3mMeHeHWe BHYTpEHHEH OSHEpPruu
MIpY TJIABJICHUU U KPUCTAIUTA3ALMU. Y IeJIbHAsK TeIIOTA MIaBJICHHUS:
A="
m
2.13 | BHyTpeHHssI 3HEPrusi CropaHusi TOIJIMBA. YAejbHAs TEIJIOTA CroOpaHus
TOILIMBA:
q=—
m
2.14 | IIpunnumns! padoTel TeroBbIX aurarenei. KITJI remioBoro qsurarens
2.15 | IIpaktudeckue pabOThI
N3mepenune  yaenbHOM  TEIUIOEMKOCTH  METAUIMYECKOrO  IWJIMHIPA;
KOJIMYECTBA TEIUIOThI, TMOJYYEHHOTO BOJOM KOMHATHOW TeMIIEpaTyphbl
(GbUKCUpPOBAaHHON Macchl, B KOTOPYIO ONYIIEH HArpeThli IUIUHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LHWJIHMHAPOM, MTOCIE OMYCKAHUS
€ro B BOJly KOMHATHOW TEMIEPATYPbl; OTHOCUTEIILHOW BIIAXKHOCTH BO3/yXa;
YAETbHOM TEIUIOTHI IIJIaBJICHUS JIbIA.
HccnenoBanne n3MeHEHUsT TEMIIEPATYPHI BOABI MIPU PATUYHBIX YCIOBHSIX;
SIBJIEHUSI TEIUIOOOMEHA TPU CMEIIMBAHUU XOJOJHOW M TOpsSYe BOJIBI;
MpOoLIECCa UCTTAPEHUS
2.16 | dusznyeckre ABJICHUS B  MOPUPOJE: TOBEPXHOCTHOE  HATSIKCHHE
Y KaNWUIAPHBIE SIBJICHUS B MPHUPOJIC, KPUCTAUIBI B MPUPOJIEC, U3TYUYECHHUE
Connua, 3amep3aHUe BOJOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHUE POCHI,
TyMaHa, WHesl, CHeTra
2.17 TexHudyeckue  yCTpOWCTBA:  KamWUISIPhl, MPUMEPbl  MCIOJb30BAHUSA

KPHUCTAJUIOB, UJKOCTHBIM TEPMOMETp, NATYUK TEMIIEPaTyphl, TEPMOC,
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CUCTEMA OTOIUICHMS JOMOB, TUTPOMETPHI, IICUXPOMETp, NapoBas TypOuHa,
JBUTATEIb BHYTPEHHETO CrOPAHUs

OJIEKTPOMAI'HUTHBIE ABJIEHUA

3.1

OnexTpusanus Teil. J[Ba Buaa IEKTPUUECKUX 3apsiioB

3.2

B3anmopeiictBue 3apsykeHHbIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHsI SJICKTPHUYECKOTO 3apsza

3.4

Onekrpuueckoe nojie. HanpskeHHOCTh anekTpuyeckoro mnojis. [IpuHuun
CYINEpIO3ULIMH PJIEKTPUUECKUX MOJIei (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUUCCKUX  3apAO0B. I[eﬁCTBHC QJICKTPHUYCCKOro IOJIA
Ha JJICKTPUYICCKHUC 3aPAbI. HpOBOI[HI/IKI/I H JUDBJICKTPHUKH

3.6

[TocTosiHHBIN 2neKTpUYecKuid TOK. [lelicTBus syekTpuueckoro toka. Cuna
ToKa. Hampsixenue.

=1
t

3.7

QHGKTPI/I‘-IGCKOG COIIPOTHUBJICHUC. yI[eJIBHOG QJICKTPHUICCKOC COIIPOTUBIICHUC!

R=EL
S

3.8

3akoH Oma 151 ydyacTKa 3JEKTPUYECKOM 1IeTu:

3.9

HOCHCI{OB&TCJ’IBHOC COCAMHCHUC IIPOBOAHUKOB!

11212;U:U1+U2;R:R1+R2.
Hapanneanoe COCANHCHUC IIPOBOJHHNKOB PAaBHOI'O COIIPOTUBJICHHA:

R
U=U:;I=1+1;R="",
1 2 1 2 2

CMenranHbIe COCAMHCHUA ITPOBOJHHNKOB

3.10

PaboTa 1 MOIIHOCTB AIEKTPHUUYECKOTO TOKA.

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

3.11

3akoH [xxoymns-JleHna:

Q=I-R-t
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3.12 | OnmeiT Opcrena. MarHutHoe moje npssMoro NpoBOAHUKA C TOKOM. JIuHum
MAarHUTHOW MHIYKIIUU

3.13 | MarauuTtHo€ 1oJi€ MOCTOSSHHOTO MarHuTta. B3amMoaencTBUE MOCTOSTHHBIX
MarHuTOB

3.14 | JleiicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM

3.15 | Oneitel @apanes. SBieHne anekTpoMariuTHOM HHAYKUMU. [IpaBuiio Jlenna

3.16 |IIpakTtuyeckue pabOTbI
N3mepeHue 3IIEKTPUYECKOrO0 COMPOTUBIEHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOr0 TOKa; pabOThI JIEKTPUYECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKAa, BO3ZHUKAIOUIETO B MPOBOJHMKE
(pe3ucTopsl, JaMmoyka), OT HaNps>KeHUs Ha KOHUAX MPOBOJHHUKA;
3aBUCUMOCTH COIPOTHUBIICHHMS] OT JJIMHBI MPOBOJHHUKA, IUIOIMIAINA €ro
MOTIEPEYHOT0 CEUEHHUS U YACIBHOTO COMPOTUBICHUS.

IIpoBepka npaBuia LTSt AIIEKTPUUYECKOTO HaMPSHKCHUS
OpU TOCIEAOBATEIbHOM COEAMHEHUH MPOBOJHUKOB; MpaBUja ISl CHIIbI
ANEKTPUYECKOr0 TOKA MpU MapalieTbHOM COCAMHEHHH MPOBOJIHUKOB
(pe3ucTopsl U JTaMIIOYKa)

3.17 | ®usnuueckue SBICHHS B MPUPOJIC: IIEKTPUUECKUE SBJICHUS B aTMocdepe,
AJNIEKTPUYECTBO JKHUBBIX OPraHW3MOB, MAarHuUTHOE Tojie 3emiu, Jpeid
MOJIFOCOB, POJb MArHUTHOTO TMOJS JJIA KU3HM Ha 3emile, MOISpHOE
CUSIHUE

3.18 | TexHuueckue yCTpOWCTBA: DIEKTPOCKOI, aMIIEPMETpP, BOJILTMETP, PEOCTaT,
CUCTYUK OJICKTPUUECKOM HHEPTUH, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
PEAOXPAHUTENH, DJIEKTPOMATHUT, 3JIEKTPOJABUTATENb MOCTOSSHHOIO TOKA,
reHEePaTop MOCTOSITHHOTO TOKA

3.19 | DnexkrpomarHutHble BOHBL [IIkana 31eKTpOMarHuTHHIX BOJIH

3.20 |JlyueBas mozens cBeta. [IpsimonnHeitHOe pacnpocTpaHEHUE CBETA

3.21 |3akoH oTpaxkeHus ceera. [ockoe 3epkaio

3.22 | IIpenomneHue cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 | ducnepcus cBeta

3.24 | JIunza. Xox nydeil B nuH3e. DokycHOe paccTosiHue JAUH3bL. OnTHyeckas
CuJia JIMH3BIL:

D=1/F
3.25 |I'nma3 kak ontuyeckas cucteMa. OnTuyeckue npuoopsl
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3.26

[IpakTuueckue paboThb

N3mepeHre onTuyecKoi CHilbl COOMparoIel TMH3bI; (POKYCHOTO paCcCTOSIHUS
coOuparomieli JauH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa
U u3o0pakeHus, Korja NpeaMeT pachojiokeH B JABOMHOM (okyce),
noKa3aTelis MPEeTOMIICHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300pa)kKeHUs, MOJIYYEHHOTO C TMOMOIIbIO
coOuparomeil TUH3BL, H3MEHEHHs (POKYCHOTO PACCTOSHUS JIBYX CIIO’KEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO JIyda OT YIJa MaJeHUs
Ha TPaHULIE «BO3AYX — CTEKIIO»

3.27

®uznyeckue siBiaeHus B npupoxe: 3atMeHuss Connua u JlyHsl, 1Bera Tel,
ONTUYECKHE ABJICHUA B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUpPax)

3.28

TexHuveckue ycTpoWCTBa: OYKM, MEPHUCKOI, ¢oToamnmapar, ONTHUYECKUE
CBETOBOJIBI

KBAHTOBBIE ABJIEHUSA

4.1

PannoaktuBHOCTE. Anb(da-, OeTa-, ramMma-usnydeHus. Peaknuu anbda-
u OeTa-pacmnaja

4.2

OmneiThl Pesepdopna no paccesHuto anbda-dactuul. [lnanerapnas monens
aToma

4.3

CocTtaB aTOMHOI'O Asapa. H30TombI

4.4

[lepuon nonypacmnajia aTOMHBIX siZIEp

4.5

S nepHbie peakinu. 3aKOHBI COXpaHEHUS 3aPsA0BOI0 U MACCOBOTO YHUCEI

4.6

dusnyeckrue SABICHHS B IPUPOJE: €CTECTBEHHBIM pPaJMOAKTUBHBIN (HOH,
KOCMHMYECKHUE JIyYd, PAJUOAKTUBHOE H3JIYUYEHHUE MPUPOJHBIX MHUHEPAJOB,
NENUCTBHE PaIMOAKTUBHBIX U3JTyYEHUN HA OPTaHU3M YEJIOBEKA

4.7

TexHuyeckue yCTpOWCTBA: CIIEKTPOCKON, WHIWBUAYAJIBHBIA JO3UMETP,
Kamepa BunbcoHa, siaepHasi sHepreTuka
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