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OdenepanbHas paboyasi mporpamma o yueoHomy mnpeamery «Dusuka» (6a30BbId
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-Hay4yHblE TpEeAMETHI») (nanee
COOTBETCTBEHHO — MporpamMma mno pusuke, Gpu3nka) BKIOYAET MOSICHUTEIBHYIO 3aMHUCKY,
cojiep>kaHre 00y4YeHUs, TUTAaHUPYEMbI€ PE3yJIbTaThl OCBOCHHS MPOTPaMMbl IO (hHU3UKE,
TEMaTUYeCKOe TUIAHUPOBAHUE, NEPeUeHb (KOAM(MUKATOP) pacipeesICHHBIX M0 KIaccam
MpOBEPSIEMBbIX TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTesbHOM
MPOrpaMMbl OCHOBHOTO OOLIEro 0Opa30BaHUS W AJIEMEHTOB COAEp)KaHUA MO (DU3UKE,
nepedeHb (Koaudukatop) NpoBepsieMbIX TpeOOBaHMN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeabHON MpOrpaMMbl OCHOBHOI'O 00ILIEr0 00pa30BaHUs U 3JIEMEHTOB
cojiepKaHusl o (PU3HKeE.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo ¢u3uke Ha YypOBHE OCHOBHOI'O 0OIIETro oOpa3oBaHHS COCTABJICHA
Ha OCHOBE IOJIOKCHHH W TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHO# 00Opa3zoBaTenbHON mporpammel, mpeacTtaBieHHbIXx B ®I'OC OO0, a Takxke
¢ yuetoM denepaabHOil paboueil mporpaMMbl BOCITUTAHUS U KOHIICTIIUN MPETOoIaBaHus
yuebHoro npenmera «Dusukay.

Copepxanue mporpaMMbl 1Mo  (u3uke HampaBieHO Ha (HOpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH OOYYaIOIIUXCS U OpraHU3alui0 U3ydeHus: GU3uKu
Ha JIeATebHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeaMera B peanusanuu Tpeboanuit ®I'OC OOO k mIaHHUpyeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3ylibTaTaM OOY4YEeHHS, a TakKe MEXIPEIMETHbHIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHMsI.

[Iporpamma 1o ¢Gu3MKe yCTaHABIMBAET paclpelesieHue ydeOHOro marepuala
no rogam oOydeHus (MO Kjaccam), MpeajaraeT MNPUMEPHYIO IOCIIeI0BaTEIbHOCTh
M3YUYEHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJIEPKAHUS U y4ETe
BO3PACTHBIX OCOOEHHOCTEH 00yUJarOIMUXC.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKON MOMOIIN
VUHUTEIIO B CO3/IaHUU paboyeit mporpaMMbl IO Y4€OHOMY MPEIMETY.

®usrka ABIAETCS CHUCTEMOOOPA3YIONIUM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKHUE 3aKOHBI JIS)KAT B OCHOBE TPOIECCOB W SIBICHHI,
M3y4aeMbIX XHMHEH, Ouonorueit, actpoHoMue u (usmdeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYI0 KApTHUHY MHpaA, MPEIOCTABISIET HauOoyiee SICHbIE
o0Opasnbl TMPUMEHEHUS HAYYHOTO METOJa IO3HaHWS, TO €CTh Croco0a MOoTydeHUs
JIOCTOBEPHBIX 3HAHHUI O MUPE.

Onna w3 THaBHBIX 3a7ad  (U3MUECKOro oOpa30oBaHUS B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOW IPAMOTHOCTH U MHTEpECa
K HayKe y 00y4arouuxcsi.



denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIM YPOBEHB)

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

Hay4YHO OOBSICHSTD SIBJICHUS,

OIICHUBATH u MOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIeIOBAHUS;

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

[enu u3ydyeHus: Gu3nku Ha YpOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS OIMPEEICHBI
B KOHIICTIMU TMpenojiaBaHus ydeOHoro mnpeaMera «Dusnka» B 00pa30BaTEIbHBIX
OpraHu3aLusax Poccuiickon Qdenepanny, peanu3yrommux OCHOBHBIE
o01reo0pazoBaTeabHble MPOTPAMMBI.

Henu usyuenus Gusuku:

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

pa3BUTHE TMPEJCTABICHUM O HAy4YHOM METOJie TO3HaHUus U (popMHUpOBaHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMupoBaHue HAy4YHOTO MHMPOBO33PEHHS KaK pe3yjbTaTa HU3Y4YeHUs OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHue TMPEACTABICHUNH O ponu (QU3MKKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE MPECTaBICHUI O BO3MOXHBIX cdepax Oymymiedt mpodeccruoHaIbHOMI
JEeSITENBHOCTH, CBA3aHHOM ¢ (PU3MKOM, OJIrOTOBKA K JaJIbHEWIIEMy O0y4YEeHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHue 3TUX LeJied mporpaMMmsbl Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHUs 00ECIIEUYNBACTCS PEIICHUEM CISAYIOIINX 3a/1ay:

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

npuoOpeTeHne YMEHHH OIMCHIBaTh M OOBSACHATH (PUBHYECKUE  SBIICHHS
C UCTIOJIb30BAHHEM TOJTYyUYEHHBIX 3HAHUM;

OCBOEHUE METOJOB PEIICHUsI MPOCTEHUIINX PACUETHBIX 3aJlad C UCIOJIb30BaHUEM
buznuecKux MojieNield, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HAOIIOJaTh MPUPOJHBIC SBICHUS W BBITIOJHATH OIBITH,
nabopaTopHbie pabOTHl M DKCINEPUMEHTATIbHBIC HWCCIEAOBAHMS C HWCIOJIB30BAHHEM
MU3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaImen HU3NIECKOTo COACpKaHUs, BKIIFOYAs
nHOPMAITMIO O COBPEMEHHBIX JOCTHXKEHUSX (U3MKH, aHamu3 W KPUTHYECKOE
OlIeHMBaHUE UH(OpMaLINH;

3HAKOMCTBO cO cdepamMu NpodheCCUOHAIBHOW JICSITCIBHOCTH, CBS3aHHBIMHU
¢ (GU3MKON, M COBPEMECHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTHKCHHSX
br3UYEeCKON HayKH.

OO0uiee 4uCIO 4YacoB, PEKOMEHAOBAHHBIX IJis HU3ydeHUs (U3UKH Ha 0Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacos
(2 yaca B Henento), B 9 kinacce — 102 vaca (3 yaca B HeJlleto).
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[Ipennaraemslii B mporpamme no ¢pu3nKe nepedeHsb 1ad0paTOpHbIX padOT U OIBITOB
ABJIAETCS PEKOMEH/IaTEIbHBIM, YUYUTENb JI€JIa€T BHIOOP MPHU MPOBEACHUH J1a00PATOPHBIX
paboT U OMBITOB C YyYETOM HHIMBUIYAIbHBIX OCOOECHHOCTEH 00ydYaroluxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3aJaHU, IpeaaraeMblX B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO
sK3aMeHa 1o (PU3MKe.
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COIAEPKXAHUE OBYYEHUA
7 KJIACC
Du3uKa 1 ee pojib B NO3HAHUM OKPY KAIOLIEro MUpa
®usuka — Hayka O npupogne. Ssienus npuponasl. DUBUYECKUE SBICHUS:

MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBbLIE, 3BYKOBBIE.
duznyeckue BenuuuHbl. M3Mepenune Gpusndyeckux BeanurnH. Puznyeckue npudophl.
ITorpemHocTs n3Mepenuit MexayHapoIHasi CUCTEMA €IUHULL.

Kak ¢usuka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4aloT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBII METOJ] TO3HAHUS : HAOII0JEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBDKEHHE TUTIOTE3, SKCIIEPUMEHT 10 MPOBEPKE FUNOTE3, 00BICHEHWE HA0II01aeMOr0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MIOMOIIBIO MOJICTIEH.

Jlemoncmpayuu
MexaHnyeckue, TEII0BbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHMUSI.
dusnyeckure NpuoOOPkI U MPOIIeaypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U IIU(PPOBBHIM
npuOopoMm.

JlabopamopHvie pabomul u onvimol

Omnpenenenre EeHbI EIeHUS Kbl U3MEPUTEIHLHOTO TPHOOopa.

N3mepenne paccTosTHUN.

N3mepenne o0bemMa KUAKOCTH M TBEPIOTO Tea.

Omnpenenenne pa3MepoB MaITbIX Tell.

W3Mepenne TemrepaTypbl IPU TOMOIIH JKHIKOCTHOTO TEpPMOMETpa M JaTUHKa
TeMIIepaTypBbI.

[IpoBeneHune McCeJOBaHUS TI0 MPOBEPKE THUIIOTE3BI: NAaTbHOCTh IMOJIETa MIapHKa,
MYIIICHHOT'O TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

IlepBoHayanbHbIE CBEIEHNSI 0 CTPOEHNH BelIeCTBA

CtpoeHue BelecTBa: aTOMbl U MOJICKYJIbI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHure yacTuil BemecTBa. CBA3b CKOPOCTHU JBM)KEHHUS YaCTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneiicTBue 4acTHIl BelIeCTBa: MPUTHIKCHHE
U OTTAIKHBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHE Ta30B, KUAKOCTEH W TBEPIbIX
(kpucTayuIM4ecknx) Tell. B3anuMOCBSI3b MeEXJIy CBONCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W HMX aTOMHO-MOJCKYJSIPHBIM cTpoeHHEeM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jlemoncmpayuu

HaGmtonenne 6poyHOBCKOTO IBUKEHUSL.

Ha6monenue nudpdysun.

HaGmronenne sBieHWN, OOBACHSIONIUXCA TPUTSHKEHUEM WIA OTTaJKUBAHUEM
YJaCTHII BEIIECTBA.
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Jlabopamopnvie pabomul u onvimol
OrneHka n1uamMeTpa aToMa METOJIOM PSIAOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbIThI 1O HAOTIOJIEHUIO TEIJIOBOTO PACUIUPEHUS Ta30B.
OMbITHI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUSL.

JIBHKeHMe ¥ B3aUMOJACHCTBHE TeJl

Mexannyeckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE BUKEHHE. CKOPOCTb.
Cpennsig CKOpOCTh PU HEPABHOMEPHOM JIBMKEHUU. PacueT myTu 1 BpEMEHU IBUKCHHUSL.

SBnenue nHepuuu. 3aKOH HHEpUHMH. B3anMoaeicTBUE TeNl KaKk NPUYMHA U3MEHECHUS

CKOPOCTHM JIBMKEHHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [[noTHOCTh BemiecTsa.
CBs13b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00beMa BEIIECTRA.

Cuna kak XapakTepuCTHKa B3auMOJelcTBUs Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenne cuibl ¢ TOMONIBIO TIMHAMOMETpA. SIBJIIEHUE TATOTEHUA U cuia TsixecTH. Cuiia
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HampaBIE€HHBIX
no onaHou mnpsiMoi. PaBHopelctByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUs
Y TPEHUE MOKOA. TpeHne B mpupoae U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHU4eCcKoro JIBUKEHUS Tea.
N3Mepenmne ckopocTy NPSIMOJIMHENHOTO IBUKEHUS.
HaGmronenue siBjeHUst HHEPITUH.
HaGmronenne namMeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUU TE.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.
Ciio)xeHue cuJl, HallpaBJICHHBIX 110 OAHOMN MPSMOM.

Jlabopamopnvie pabomul u onvimol

Onpenenenue CKOPOCTH PAaBHOMEPHOTO JBM>KEHUS (IIapUKa B )KUIKOCTH, MOJEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUSI OpyCKa UK IIapyKa M0 HAKIOHHON
MJIOCKOCTH.

Ornpenenenue mMIOTHOCTU TBEPAOro Teja.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsKEHUS (AedhopMaIiin) Mpy>KUHBI
OT MIPUWIOKEHHOM CHJIBL.

OnbIThL, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBLKEHUS OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

/laBJieHHe TBePABIX TeJI, KUIKOCTEH U ra3oB

HaBnenue. CrnocoObl yYMEHbBIIEHUSI W yBEIWYeHUs naBieHus. [laBieHue rasa.
3aBUCHUMOCTD JaBJEHUA T'a3a oT o0beMa, TeMieparypsl. llepenada naBiaeHus TBEpAbIMU
TeIaMHu, JKUIKOCTSIMU H Ta3zamu. 3akoH Ilackans. IlHeBMaruueckue MaIIMHBI.
3aBUCUMOCTh JIABJICHUSI JKUJIKOCTH OT TayOuHbl. [‘mapocrathueckuil mapajokxc.
Coobmatomuecs cocyanl. ['uipaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emnnm u armocepHoe pAaBieHue. I[IpUuUMHBI CyIIECTBOBaHUSA
Bo3aymHOM o060osouku 3emund. Omnbir Toppuuennu. WM3Mepenune armocdepHOro
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JaBlieHUs. 3aBUCUMOCTh aTMOC(EPHOrO NABJICHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 115t U3MEpEeHUs: aTMOCHEPHOro TABICHUS.

JlencTBuEe KUIKOCTHU MU Ta3a Ha MOTPYKEHHOE B HHUX TeJIO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTH JJABJICHHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaromyecs COCy/ibl.

I'mppasinueckuii npecc.

[IposiBnenue aercTBUsI aTMOC(HEPHOTO TABJICHHUS.

3aBUCMMOCTh BBITAJKHUBAIONIEH CHJIBI OT OO0beMa MOTPYKEHHOW 4YacTu Tena
U TUIOTHOCTHU JKUJIKOCTH.

PaBeHCTBO BhITANKMBAIOIIEH CUJTBI BECY BRITECHEHHOM JKUJIKOCTH.

VYcnoBue T1utaBaHUs TeN: IUJIaBaHUE WM TOTPY)KEHHE Tell B 3aBUCHMOCTH
OT COOTHOIIICHUS IJIOTHOCTEH Tena U )KUIKOCTH.

JlabopamopHvie pabomul u onvimol

HccnenoBanne 3aBUCHUMOCTH Beca Tejla B BOJE OT 0O0BbeMa MOTPYKEHHOU
B )KMJKOCTb YaCTH TeJa.

OnpeneneHue BBITAJIKMBAIONIEH CHUJIBI, JEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE
B )KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHUJIbI, JEUCTBYIOIIEH Ha TENO
B )KMJKOCTH, OT MaccChl TeJa.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKMBAIOLIECH CHIIBI, IEUCTBYIONICH
Ha TEJIO0 B KUJIKOCTH, OT 00BheMa IMOTPYKEHHOU B KHUJIKOCTh YaCTH Tejia U OT IJIOTHOCTH
JKUJIKOCTH.

KonctpyupoBaHnue apeoMmeTpa WIM KOHCTPYHPOBAHHME JIOJKH M OIpPEICICHUE €€
rPy30IMOBEMHOCTH.

PaGora u MOIIHOCTB. JDHeprus

Mexanndeckasi pabora. MomHoOCTb.

[IpocThie MeXaHMU3MBI: pbIYar, O0JI0K, HAKJIOHHAS TIOCKOCTh. [IpaBmiio paBHOBeCcHS
peiuara. I[IpumeHeHHe MpaBuiia paBHOBECUS pbluara K OJIOKY. «30JI0TO€ IpaBUIIO»
mexannku. Koaddumment nonesnoro nevictus (mamee — KIIJ[) mpocTeix MexaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunetnueckas u noreHuumanbHas sueprus. [Ipespanienue
OIHOTO BHUJA MEXAHUYECKOM »HHEpPruu B JApYyrod. 3aKOH COXPAHEHHS] DJHEPrUu
B MEXaHUKE.

Jlemoncmpayuu
[TprMepsI MPOCTHIX MEXaHU3MOB.
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Jlabopamopnvie pabomul u onvimol

Onpenenenre pabOThl CWIbI TPEHUs MNPU PABHOMEPHOM JIBM)KCHHM —Tela
10 TOPU30HTAIIBHON ITIOBEPXHOCTH.

HccnenoBanue yCciaoBHUil paBHOBECHS pblyara.

N3mepenue K11/ HakKJIIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPTUH.

8 KJIACC

TenyioBble sIBJCHUS

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJ1. OTBITHI, TOATBEPAKAAIOIINE OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopgenn  TBepAOro, JKHAKOTO W  Ta3000pa3HOTO COCTOSHUM  BEIECTRBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHHUE CBOWCTB Ta30B, IKUIKOCTEH
U TBEPAbIX TEJI HAa OCHOBE IMOJIOKECHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHue U KanWUISIpHBIE sIBJICHUA. TemIoBOe pacCIMpEHHE U CKaTHe.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsisi sneprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpPruu: TerJionepeaadya
U coBeplieHHe paboTel. Buabl Teromnepenadu: TETUIONPOBOIHOCTh, KOHBEKIIHS,
U3JIyYEHHUE.

KonnuectBo TemoTel. YenabHas TEIUIOEMKOCTH BellecTBa. 1eIrmIooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oamanca. [maBneHue u oTBepaeBaHue
KpUCTAJUTMYECKUX BEIIECTB. YelnbHas Temiota IaBieHus. [lapooOpa3oBanue
u koHneHcauusa. Hcmapenwe. Kumenuwe. VYpenbHas Teruiota mapooOpa3oBaHHUs.
3aBUCHMOCTH TEMIIEPATyPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocTb BO3ayXAa.

DHeprus ToIuMBa. Y ieJibHas TEIJIOTa CTOPAHUSL.

[Tpunnume! paboTel TermnoBsix aBurateneit KIIJ termmoBoro asurarens. TeroBsie
JIBUTATEIIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMS U MPEBpAICHUS YSHEPTUH B TEIJIOBBIX MPOLIECCaX.

Ilemoncmpayuu
Ha6mroneHne 6poyHOBCKOTO JIBHIKCHUS.
Ha6monenne nuddysun.
Hab6moneHne ssBineHui cMauYMBaHUS M KaTMJUIIPHBIX SIBJICHUM.
Hab6mroeHre TermioBoro pacmmpeHus Tel.
N3MeHeHune naBieHus ra3a npu 13MEHEHUM 00beMa M HAarpeBaHWH WIIH OXJIKICHUH.
[IpaBuita u3mMepeHust TeMIepaTypshl.
Bunpr Tenonepenayu.
OxnaxeHue Mpyu COBEPIICHUU PaOOTHI.
HarpeBanue npu coBepiieHur padOThl BHEIIHUMU CHJIAMH.
CpaBHEHME TEIUTIOEMKOCTEN Pa3JINYHBIX BEUIECTB.



denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIM YPOBEHB)

Habmronenue kunenus.
HaGmtoneHne mocTosiHCTBa TeMIEPaTyphl MPU TIaBICHUU.
Mopaenu TeIu10BBIX ABUTATEIEN.

Jlabopamopnvie pabomul u onvimol

OmnbITHI 10 OOHAPYKEHHUIO TEHCTBUS CHII MOJICKYISIPHOTO TPUTSKCHHS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITEI IO HAONIOCHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TeTL.

Omnpenenenre naBaeHMs BO3yXa B OaJIJIOHE HIMPHIIA.

OmnbBITEL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTH JaBIEHUS BO3JIyXa OT ero obbema
Y HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka THIOTE3bl JIMHEHHOW 3aBUCUMOCTH JUJIMHBI CTOJOWKA KUIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIEepaTypHl.

Habmonenne n3sMeHeHnss BHYTPEHHEH SHEPTUH Tejla B pe3yJIbTaTe TeIUIONepeaaun
M paOOThI BHEIITHUX CHIL.

HccrnenoBanue sSBJICHHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW W TOpsiuei
BO/IBL.

OmnpeneneHre KOJIMYECTBA TETUIOTHI, IMOJXYYCHHOTO BOAOW TPH TEIUIOOOMEHE
C HarpeThIM METAJUIMISCKUM IFITHHIPOM.

Omnpenenenre yaenbHOW TEINIOEMKOCTH BEIIIECTBA.

HccrienoBanue mpoliecca UCIapeHusl.

OmnpeneneHrne OTHOCUTEIIBHON BIaXKHOCTH BO3AyXa.

Omnpenenenre yaenbHON TEIUIOTHI IUIABICHUS JIbA.

DileKTpUYecKHe U MATHUTHbDIE SIBJICHUS

OnexkTpuzanus Tea. J[Ba pojaa  diaeKTpudecKux 3apsanoB. BzaumopeincTBue
3apsHKEHHBIX Ted. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AUMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKY TEIaMu).

Onektpuueckoe 1mone. HampsbkeHHOCTh  3nekTpuuyeckoro mnonis. [IpuHuoun
CYNEepPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexrtpuyeckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUU 3apsi.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsaa.

DNEeKTPUUECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. MIcTOUHUKHN
MIOCTOSIHHOTO TOKa. JIeHCTBHUSI AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HamnpsbkeHue. ConpoTUBICHUE
MPOBOJIHUKA. YIEIbHOE CONPOTHUBIECHHE BelecTBa. 3akoH OMa g yyacTKa UEMH.
[TocnenoBaTenbHOE U MapaLIENIbHOE COEIUHEHNE MPOBOIHUKOB.

PaboTta 1 MOIITHOCTH JIEKTPUIECKOTO TOKA. 3aKoH Jkoyns—JIeHmna. DaekTpudeckue
LENH U OTPEOUTENH IIEKTPUUECKON SHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

10
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[TocTossHHBIE MarHuThl. B3aMMOIENCTBHE NOCTOSAHHBIX MAarHUTOB. MarHutHoe
nosje. MarauTHoe noJjie 3eMJIM U €ro 3HauYeHHE JJIs JKU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTtHoe 1oJie 3JIEKTPUYECKOro Toka. [IpumMeHeHue 3JIeKTpOMAarHUTOB B TEXHHUKE.
JleficTB€ MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM. DJIEKTPOJBHUIaTENb IIOCTOSHHOTO
Toka.  HMcnosb3oBaHue — DJIEKTPOABUIaTeNed B TEXHUYECKUX  YCTPOMCTBAxX
Y Ha TPAHCIIOPTE.

Onertel Dapaned. SBneHune snekTpoMarHuTHOM WHAyKIMH. IIpaBuno Jlenua.
Onexrporenepatop. CrnocoObl MONYYEHUS AIEKTPUUYECKON SHEPrUu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpur3alus Tedl.
JIBa poja 2JIEKTpUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEl.
YCTpOUCTBO U IEMCTBUE IEKTPOCKOMA.
DIIeKTpOCTATUUECKAS] UHAYKIIHUSL.
3aKOH COXpaHEHHUS DIIEKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHuE CUIOBBIX JTUHUH DJIEKTPUUYECKOTO OIS,
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIercTBUS 3JIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUM TOK B KHUJKOCTH.
["a30BbIl pa3psia.
N3Mepenne cuibl TOKa aMIIEpPMETPOM.
N3Mmepenue 351eKTpruuecKoro Hanps>KeHUS BOJIbTMETPOM.
Peocrtar u Marazun conpoTUBIICHUM.
BzaumopaeicTBre MOCTOSHHBIX MATrHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3/ICICHUS TTOJIFOCOB MarHUTa.
MoenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OmneIT Opcrena.
MarauTHoe 1oJie ToKa. DJIeKTPOMarHur.
JlercTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue siBIeHUA 3JEKTPOMAarHuTHOM MHAYKIIUH.
OnpiThl Dapajes.
3aBUCUMOCTDH HAMPaBJICHUS HHYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIIeKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnule pabomul u onvimol
OMNBITHI 11O HAOIIOACHUIO JISKTPU3AIIUN TEJl MHAYKIIMCH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIICKTPUUSCKOTO MOJIS HA TPOBOIHUKY U TUDJICKTPUKH.
Coopka u nmpoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.
N3mepeHue u peryanpoBaHue CUJIBI TOKA.

11
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N3mepenue u peryInpoBaHue HANPSKEHMSL.

HNccnenoBanme  3aBUCUMOCTH  CHJIBI  TOKA, HIYIIETO  YEPE3  PEZUCTOD,
OT COINPOTUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTODPE.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTH  JJIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOJTHUKA OT €ro JJIMHBI, IUIOIIAIN MTONIEPEYHOr0 CEYEHUS U MaTEpHAIIA.

IIpoBepka npaBuia CIOKEHUs HAPSHKEHUM MPU MOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa JU1si CUIIBI TOKA IPH NMAPAIIIENBHOM COEIMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUIECKOTO TOKA, UIIYILIETO YEepPe3 PE3UCTOP.

Onpenenenne MOUTHOCTH JJIEKTPUUYECKOIO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

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

Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanre MAarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOrO TMOJIA TIOCTOSHHBIX MAarHUTOB IMpPU HUX OObEIUHEHHUU
U pa3JeICHUN.

HccnenoBanue NeCTBHS SJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHura OT CHJIbl TOKA M HAPaBJIEHUS TOKA B KaTylIKE.

N3yueHne nelicTBUS MAarHUTHOIO TOJISI HA IPOBOAHUK C TOKOM.

KoHncTpyupoBanue u nzydeHue paboThl JJIEKTPOABUTATEIIS.

Nsamepenne KII] anekTpoaBUraTebHONM YCTAHOBKH.

OMBITHI IO UCCIIEIOBAHMIO SBJICHUS AIEKTPOMArHUTHON MHAYKIMH: UCCIEA0BaHUE
U3MEHEHU 3HAYEHUs U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJICHUA

Mexanuyeckoe  JBWXeHHME. MarepuanbHas ~ Touka. Cucrema  oTcueTa.
OTHOCUTENBPHOCTh  MEXaHUYECKOTO  JIBMKEHUsA. PaBHOMEpHOE  MPSMOJIUHEWHOE
nBwkeHne. HepaBHOMepHoe mpsMoiuHeiHoe aABuxkeHue. CpefaHsis M MIHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOyckopeHHOE MpsiMosInHETHOE nBrkeHHe. CBOOOIHOE IMTaJICHHUE.
OnpiTel ["anunes.

PaBHOMepHOE [BMXKEHHE TIO0 OKpykHOCTU. Ilepmong u wyacrtoTa oOpaileHus.
JIuHeliHas v yriioBasi CKOpOCTH. LIeHTpOCTpEMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoiut 3akoH Hprotona. Tpermid 3akoH Hprorona.
[TpuHIMI Cyneprio3uum Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHHUS TTOKOsI, APYTHE BUIBI TPEHUS.

Cuiia TSKECTU U 3aKOH BCEMUPHOTO TITOTEHUS. Y CKOPEHUE CBOOOAHOTO MaICHMUS.
JIBmkenue tiaHeT BOKpyr Comuma. IlepBas kocmumueckas ckopocTh. HeBecomocCTb
U MIEPETPY3KHU.

12
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PaBHOBecre MarepuaabHOM TOYKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHuss. MOMEHT cuibl. LIeHTp TsaKeCTH.

Nmnynec Ttema. M3menenume wumnynbca. MMmynbe Cuibl. 3aKOH COXpPaHEHMS
UMILyJibca. PeakTUBHOE BUKEHUE.

Mexanundeckass pabota U MOIIHOCTh. PaboTa CHJl TSXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 5Hepruu u padoThl. [loTeHnnanbHas sHEprus Teina, MoAHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loreHumanpHas 3HEprus cxaToil npyxuHsl. Knnernueckas sHeprus. Teopema
0 KMHETUYECKOUN HEPIrUU. 3aKOH COXPAHEHUS MEXAHUYECKON IHEPTHH.

Jlemoncmpayuu

HaGmronenne MeXaHWYECKOro JIBIDKCHHS Tella OTHOCHUTENIbHO 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 PaBHOYCKOPEHHOT'O ABUKECHUSI.

HaGmonenue nBrxeHus Tena mo OKpy>KHOCTH.

HaGmonenne MexaHMUYeCKWX SIBJICHUH, MPOUCXOMSIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIB’KEHUHM OTHOCUTEJIBHO KaOMHeTa
11076370478

3aBUCHMOCTb YCKOPEHHS TeJIa OT MACChl TeJIa U JEUCTBYIOIIEH Ha HETO CUJIBL.

HaGmronenne paBeHCcTBa CHII TIPU B3aUMOJICHCTBUU TE.

N3meHeHue Beca Tena nNpu YCKOPEHHOM JBH>KCHUH.

[lepenaua nmiysibca Npu B3aUMOJCUCTBUHU TE.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJibca IPU HEYNIPYTrOM B3aMOICHCTBUU.

CoxpaHeHue UMITyJibca pu aOCOTIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HaGnronenne peakTUBHOTO IBHKECHHUS.

CoxpaHeHre MEXaHHYECKOW YHEPTUH MPU CBOOOTHOM TMaICHUU.

CoxpaHeHEe MEXaHUYECKOW HHEpPruyd IMpH JABUKEHUU Tela TOoJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol

KoncTtpyupoBaHue TpakTa AJis pa3roHa U JajlbHEUILIEr0 paBHOMEPHOTO JBUKECHHUS
IapuKa WK TEIEHKKH.

Onpenenenue cpeaHeil CKOPOCTU CKOJbKEHHSI OpycKa WU JBUKEHUS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

Ornpenenenue yCKOpEHHUsl Tejla IpU PaBHOYCKOPEHHOM JIBMKEHUU 10 HAKJIOHHOU
MJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJbHON CKOPOCTH.

13
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[IpoBepka TuUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBHXCHHHM 0€3 HadalbHOM
CKOPOCTH MyTH OTHOCATCA KaK Psii HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHH OJIMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTU CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMaIbHOTO
JaBIICHMUS.

Onpenenenue ko3 PUIIEHTa TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTH NMPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs TPH PAaBHOMEPHOM JBW)KCHUH Tela
110 TOPU30HTAIHLHON MTOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C UCIOIb30BaHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

W3y4eHune 3akoHa COXpaHEHHS YHEPTHH.

MexaHn4yeckue Koj1e0aHus U BOJHbBI

KonebarensHoe nBmwxkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUU: TMEpUOI,
4acToTa, aMIUIUTyJa. MaremMaTU4ecKui W TPYKUHHBIA MadaTHUKHU. lIpeBpanieHue
SHEPIUH MPH KOJIEOATETIPHOM JIBUKCHUU.

3aryxatomue kojebaHus. BeiHykJIeHHBbIE KojeOaHusa. Pe3onanc. MexaHudeckue
BOJIHBI. CBOWMCTBa MEXaHMYECKUX BOJIH. [IpojoJsibHBIE U TIONEpeUYHbIe BOJHBI. J[nHA
BOJHBI M CKOPOCTb €€ pachpoCTpaHEHHUs. MexaHW4YecKrue BOJIHBI B TBEPAOM TEIIE,
celicCMHYeCKHE BOJIHBI.

3ByK. [ poMKOCTB 3ByKa 1 BbICOTa ToHA. OTpakeHue 3Byka. HPpa3ByK U yIbTpa3ByK.

Ilemoncmpayuu
Hab6monenne kosiebanuii T o1 ISHCTBUEM CHIIBI TSIKECTH U CHITBI YIIPYTOCTH.
Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmroeHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnipocTpaneHnue mpoa0JbHBIX U MTONIEPEUYHBIX BOJIH (HA MOJEIN).
Ha6mronenne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U NEPUOJIa KOJIECOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TepHoJia KoeOaHW TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TepHoJa KoJeOaHWN TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCMMOCTH TMEpHOaa KOoieOaHWil Tpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTh TEproaa KONeOaHWid MPYKHUHHOTO
MasTHAKA OT MacChl Tpy3a M KeCTKOCTH MPYKUHBI.

N3mepenune yCkopeHus: CBOOOHOTO TaICHMS.
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DJIEKTPOMATHUTHOE MOJIE ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DIEeKTPOMarHuTHOE IoJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSA3H.

DIeKTpoMaruuTHas rnpupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHnvie pabomul u onvimoi
N3yyeHue CBOWCTB JIEKTPOMATrHUTHBIX BOJTH C IIOMOIIBIO MOOMIBHOTO TenedoHa.

CBeToOBbIE SIBJICHUSA

JlyueBasg moxenb cBera. Mctounuku csera. lIpsaMoinHENHOE pacnpOoCTpaHEHUE
ceeta. 3armeHuss Comnua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpakKeHHsI CBETA.

[Ipenomnenue cBera. 3akoH TmpeinomjeHusi cBeta. [lonmHoe BHYTpeHHee
oTpakeHHe cBeTa. Mcrnonb30BaHUWE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX
CBETOBO/JIAX.

Jlunza. Xox mydeil B nuH3ze. OnTudeckas cuctema (oToarmapara, MUKpPOCKOIA
u Teneckona. ['na3 kak ontudeckas cucteMa. biiM3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClioXkeHue CeKTpalbHBIX
uBeToB. /(ucnepcus crera.

Ilemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n300pakeHHi B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTtruyeckuil CBETOBO/I.
Xox ny4yei B coOuparolei JInH3e.
XO0J Ty4yer B paCCeUBAIOLIEH JIMH3E.
[Tony4yenue n3o00pakeHUl C TOMOIIBIO JTMH3.
[Tpunmun nevictBust poroanmapara, MUKPOCKOTIA U TEIECKOIIA.
Mopens riasa.
Paznoxxenue 6emoro cBeTa B CIIEKTP.
[Tommy4yenue Genoro cBeTa mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomul u onvimol
NccnenoBanue 3aBUCUMOCTH yrila OTPAKEHUSI CBETOBOIO JIyda OT YIJia MMaJICHHUS.
N3yueHne xapakTepUCTUK U300paKeHUs IPEAMETA B IJIOCKOM 3€pKaJe.
NccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHUSI CBETOBOIO Jiy4a OT yIJia HajeHus
Ha FPaHULE «BO3LyX—CTEKIIOM.
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[Tonyuenne n3o00pa)keHuii ¢ TOMOIIBIO COOUPAIONICH JIMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMPAIONICH TNH3HI.
OmnBITHI TTO Pa3TIOKEHUIO OETIOTO CBETA B CIIEKTP.

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

(GUIBTPBI.

KBanToBBI€ sIBJICHUS

Omneitel  Pesepdopaa u mmanerapHas mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceeta aroMoM. KBauTtel. JInHelHyaThie CIEKTPHI.

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

SnepHble peakiuu. 3aKOHBI COXpAHEHUS 3apsiIOBOIO U MacCOBOTO YUCEN. DHEPrus
CBs3M aTOMHBIX snep. CBsi3b mMacchl M 3Hepruu. Peakiuu cuHTe3a M JeNeHUs SIep.
Uctounuku sueprun ConHIla 1 3BE3/1.

Snepunas oHepretuka. JleWcTBUS pagMOAKTHBHBIX M3JIYyYEHUHW Ha IKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrekTpbl U3JTy4EHUsI U TTOTJIOLICHHUSI.
CrekTpbl pa3IM4YHbIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpekoB B kamepe BuiibcoHa.
Pabota cueTunka HOHU3UPYIOITUX U3ITYUYEHUM.
PerucTpanus u3aydeHus NPUPOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopnvie pabomul u onvimol

HabGmronenue CrutoniHpIX U IMHEHYAThIX CIICKTPOB H3TyUCHUS.

HccrienoBanne TPEKOB: W3MEPEHHE SHEPTHHM YACTHIBI MO0 TOPMO3HOMY ITyTH
(o dhoTorpadusim).

N3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 A0 MOXYJIb

[ToBTOpUTENBHO-0000IIAIOMIA  MOAYJb MPEIHA3HAYEH [JIsi CUCTEMaTHU3alUuu
1 000OIICHHS] MPEIMETHOTO COJIEPKAHHUS M OIbITa NEATeIbHOCTH, MPUOOPETEHHOTO
Mpy W3YyYEeHUH BCETO Kypca (GU3HWKH, a TakKKe i TOATOTOBKH K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY IO (PU3HKE JJIs1 00yUJaIONUXCsl, BRIOPABIIMX 3TOT YUEOHBIN
MpEIMET.

[Ipr wW3ydYeHHH [OaHHOTO MOJIYJS PEaJu3ylTCS W CUCTEMATHU3UPYIOTCS BHUIbI
NEATeIbHOCTH, Ha OCHOBE KOTOPBIX OO0O€CHeUYMBAETCA JIOCTUXKEHHUE MPEIMETHBIX
M METampeJAMETHBIX  IUIAHUPYEMbIX  pe3yJdbTaToB  oOydeHus, (GopMmupyercs
€CTECTBCHHO-HAy4YHasi TI'PaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB MCCIEAOBAHUS
SIBJICHUU TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NUECKUE SIBJICHUS,
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IIPUMEHAS [OJIyYEHHbIE 3HAHMs, pellaTh 3a4a4d, B TOM 4YHCIE KayeCTBEHHBIC
U DKCIIEPUMEHTAJIBHBIC.

[TprHIMIIMAIBHO AEATEIBHOCTHBIN XapaKTep JaHHOIO MOLYJIA Pealu3yeTcs 3a CUET
TOT'0, YTO 00YYaIOLIMECs BBIOIHSIOT 33/IJaHUsA, B KOTOPBIX UM MPEJIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU pPaclO3HABATh U HAYYHO OOBACHATH (PU3MUECKHE
SIBJICHUS B OKPY>KAIOLIEH IIPUPOJIE U ITIOBCEHEBHOM KU3HU;

UCII0JIb30BaTh HAyYHbIE METOAbI UCCIEIOBAHMS (PU3NYECKUX SIBJICHUHN, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4yHbIE OCHOBBI HamOOJEe BaXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, IPAKTUYECKOTO MWCIIOIb30BaHUS Pa3JIMYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NPEBPAILLECHUsS U COXPaHEHMs BCEX H3BECTHBIX BHJIOB
JHEPIuu.

Kaxxnasg U3 TeM AaHHOrO MOJIYJI BKJIIOYAET DKCIEPUMEHTAJIBHOE HCCIIECIOBAHUE
oboOmiatomiero xapaxkrepa. Mofyib 3aBeplIaeTCsl NPOBEACHHUEM JUArHOCTUYECKOM
1 OLIEHOYHOH padoThI 32 KypC OCHOBHOT'O OOIIEro 00pa3oBaHusl.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢(u3uku Ha ypOBHE OCHOBHOI'O OOLIEro 0oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JMYHOCTHBIX, METANpPEAMETHBIX M TMPEIMETHBIX 00pPa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

B pesynbrate m3yueHuss (pu3MKM Ha YpOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUs
y oOyuatoiierocst 0ynyT chopMUpPOBaHBI CJICAYIOMINE JIUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) mIaTPHOTHYECKOT0 BOCTIUTAHUS

IPOSIBJIEHUE HMHTEpPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3nUecKon HaAyKu;

[IEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUMCKUX YUCHBIX-(PU3UKOB,

2) rpasKJIaHCKOr0 ¥ Iy XOBHO-HPABCTBEHHOT0 BOCIIMTAHWSI:

TOTOBHOCTh K QKTHBHOMY YyYaCTHIO B OOCYXICHHUH OOIICCTBEHHO-3HAYMMBIX
U ITHYECKUX TMPoOJeM, CBSA3aHHBIX C IPAKTUYCCKUM TPUMEHECHHUEM JOCTHIKCHHM
busuky;

OCO3HaHUE BAXHOCTH MOPAIBHO-3TUICCKUX MIPUHIIUIIOB B JCSATSILHOCTH YUYEHOTO;

3) 3CTeTHYECKOT0 BOCITUTAHMS
BOCIIPUSITUE JCTETUYECKUX KadecTB (U3MYECKOM HAyKH: €€ TapMOHHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HAHME IEHHOCTH (PU3NUYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) hpopMupoBaHus KyJbTYPbI 310POBbSI M YMOIUOHAIBHOT0 0JIATOMOJTYYHSI:
OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MUPE, BAXKHOCTU TPaBUJI O€30MACHOTO IMOBEJACHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ dJEKTPUICCKUM U TETIOBEIM 000PYJOBAaHUEM B JJOMAITHUX yCIOBUSX;
c(hOpMHUPOBAHHOCTh HAaBbIKA PEQIICKCUHU, TMPHU3HAHWE CBOETO TpaBa Ha OUIUOKY
M TaKOTO K€ TpaBa y APYroro 4eJI0BeKa;

6) TPy/10BOT0 BOCIIUTAHMS:

AKTUBHOE YYacTU€ B PCEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3zoBaTeIbHON OPraHU3alMKi, HACEIICHHOTO MYHKTA, POJAHOTO Kpasi) TEXHOJIOTHYECKOM
Y COI[MAJIbHOM HAIPABICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHUN;

MHTEpEC K MPAKTUUECKOMY U3YyUYECHHIO TPOPECCUil, CBA3aHHBIX C (DU3UKOIL;
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7) IKOJIOrH4€eCKOr0 BOCIIMTAHMS

OpHEHTAIMs Ha MPUMEHEeHHE (U3HUECKUX 3HAHUM IS PEHICHHs 3a1a4 B 00JIaCTH
OKpY KaloIlel Cpe/ibl, INTAHUPOBAHMUS IIOCTYIIKOB U OIIEHKH MX BO3MOKHBIX ITOCICACTBUI
JUI OKPYKAKOIEN Cpelibl;

0CO3HaHME IT00ATBHOr0 XapaKTepa 3KOJOTHUECKUX MPOOIIEM U ITyTel UX PEIICHUS;

8) amanTanuu K H3MEHSIIIINMCS YCJTOBHSIM CONMAILHO M MPUPOTHOI Cpeabl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IMPHU BBINOJHEHUU HCCIEIOBAHUM M MPOEKTOB
(¢u3nuecKoi HaNpPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

MOBBILIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUYECKYIO NESITebHOCTE;

noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM Yucie (HOPMYIUPOBATH UAEH,
HOHSITHSI, TUTIOTE3BI O PUINYECKUX OOBEKTAX U SIBJICHUSX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH B 00JacTu
buzuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B NMPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUM;

CTpEeMJICHHWE aHaJM3UPOBAaTh M BBISBIATH B3aUMOCBS3M MPUPOJIBI, OOIIECTBA
Y 5KOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CPEIly, BOZMOMXKHBIX
rJI00JIBHBIX MOCIEICTBHM.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe uzyueHuss (QU3MKM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
y oOyuatomerocst OyayT copMUpOBaHbI METaNpeAMETHBIE PE3YJIbTATHI, BKIIOUYAIOIINE
NO3HABaTEIbHbIE  yHUBEpPCAJIbHBbIE  y4uyeOHbIE  JCHCTBUS,  KOMMYHHKATHBHbBIC
YHHUBEpCaJIbHbIC yueOHbIC IEUCTBUSA, PETYJIATUBHBIC YHUBEPCATbHBIC YUeOHbIC JCHCTBUSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe 1eiiCTBUSA
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUM);

yCTaHABIMBATh  CYIIECTBEHHBIH  TpPHU3HAK  KJIacCU(PUKAIMKA,  OCHOBaHUSA
JU1s1 0OOOIIICHUS U CPaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX (haKTaX, JTAHHBIX
1 HAOJTIOICHUSIX, OTHOCSIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHbIE CBSA3U MPU M3YYEHUU (PUBHUECKUX SBJICHUUN
U TPOILIECCOB, MPOBOJUTH BBIBOJIBI C MCIOJIb30BAHHEM JEAYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKIIOUEHHUM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSA3SX (PM3NUECKUX BEJIMYUH,;

CaMOCTOSAITETTLHO BBIOMpaTh CHOCOO perieHus ydeOHou (u3ndeckoi 3amadn
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEILICHUS], BHIOOp Hanboee MOAXOASIIETr0 ¢ yYeTOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie HcceiaeaoBaTeJIbCKIE HeﬁCTBHH:
HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,
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MPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMbBIT, HECI0KHBIN
bu3HYeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHUS,

OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYCHHYIO B X0J1€
MCCIIeIOBAHUSI WIIH DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIHPOBAaTHL OOOOIIEHUS ¢ BBIBOJABI IO pe3yjibTaTaM
MIPOBEJICHHOT0 HAOJIIOACHHUSI, OIIbITA, UCCIEOBAHUS;

MIPOTHO3UPOBATh BO3MOXXHOE JajibHEHIee pa3BUTHE (PUBHUECKUX IMPOIIECCOB,
a TakkKe BBIJIBUTaTh TMPEANOIOKEHUSI 00 HUX pPa3BUTUUM B HOBBIX YCIOBHUSIX
U KOHTEKCTax.

Pab6ora ¢ unpopmaumeii:

OPUMEHATh pa3lIMyHbIe METOAbl, HMHCTPYMEHTBl U 3alpoChl TMPU TOUCKE
u otOope uHpOPMAIUU WIM JIAaHHBIX C YYETOM MPEJIOKEHHONU y4eOHOU (hu3nyecKoit
3aJ1auuy;

aHaJM3UPOBaTh, CHUCTEMATHU3UPOBATh U  HMHTEPHPETUPOBATH  HMHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTABICHNUS,

CaMOCTOSITEJILHO BBIOMPATH ONTUMAIIBHYIO (GOpMy TpeicTaBieHUs] WHPOpMAIUU
U WIUTIOCTPUPOBATH PEIIacMble 3aJadd HECJIIOKHBIMU CXEMaMH, JUarpaMMamu, WHOU
rpaduKoi U X KOMOWHAITUSIMH.

KoMMyHMKaTHUBHbIE YHMBepPCAJbHbIe yUyeOHbIe JAeHCTBUS
Oo0menmue:

B XoA€e OOCYyXIeHUs Y4eOHOro Marepuana, pe3yslbTaToB J1abOpaTOpHBIX paboOT
U TPOEKTOB 3a7[aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEeMbl M BBICKA3bIBAThH
UeH, HAICJICHHbIE Ha pelIeHHe 3aJadyd W MOJJepKaHhe OJarokenaTeaIbHOCTH
OOIIIEHNS;

COTIOCTAaBJISITh CBOM CYXXIEHHUS C CYXKICHHUSIMH JPYrMX YYaCTHUKOB JIHAJIOTa,
O0OHapy’KHBATh PA3IMUUE U CXOACTBO MMO3UIIHIA;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOMUYHO TIPENCTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MYECKOTO OIBITA
(aKCIIepUMEHTa, UCCIEA0BaHUs, IPOEKTA).

CoBMecTHAs 1eITEJIbHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAJIbHONU PA0OTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUECKON TPOOIIEMBI;

MIPUHUMATh L€ COBMECTHOM JAEATEIIBHOCTH, OPraHU30BBIBATH JICHUCTBHUS IO €€
JOCTIKEHUIO: PACTIPEACNISITh POJIH, OOCYXKIaTh MPOIECCH M Pe3yJIbTaThl COBMECTHOU
paboTHI, 00001aTh MHCHHUST HECKOJIBKUX YEIIOBEK;

BBITIOJIHATH CBOKO YacTh pabOThI, JOCTUTasl KAUECTBEHHOI'O PEe3yiIbTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI,

OLICHMBAaTh KaueCTBO CBOEro BKJaJa B OOHIMH MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOI€HCTBUS.
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PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUA
Camoopranusanus:

BBISIBJISITh TIPOOJIEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalMsX, TPEOYIOIUX
JUTSL peleHust GU3nUecKux 3HAHUM;

OPUEHTHPOBATHLCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEeIIeHUN (MHIUBUIYATIBHOE,
MPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPYyNIo);

CaMOCTOSITEJILHO COCTAaBIIAThH AITOPUTM pelieHus GU3NYecKor 3aauyul WU IJIaHa
UCCJIEIOBAaHUS C YYETOM HMEIOIIHUXCSA PECypcoB U COOCTBEHHBIX BO3MOJKHOCTEM,
apryMEHTUPOBATh MpE/IJIaraéMble BApUAHTHI PEIICHUI;

IPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb:

J1aBaTh OLIEHKY CUTYallMH U IIpeajiaraTh MjiaH €€ U3BMEHEHUS;

OOBSACHATh NPUYMHBI JOCTHXKEHUS (HEAOCTHKEHHS) PE3yNbTaTOB AESTEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JCSATENBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
¢u3MUecKoro HCCIEAOBAaHUS WJIM TMPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHMBIINXCS CUTYyaIluH, YCTAHOBJICHHBIX OIMOOK, BOSHUKIIMX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJbTaTa LIEJIU U YCIOBHSIM.

3MOIII/IOHa.]'lI>HI>Ii/i HHTEJIJIEKT:
CTaBUTh Ce€0S Ha MECTO APYyroro 4YCJIOBCKa B XO0AC CIIOpa HIIM JUCKYCCHUU
Ha HAYYHYIO TCMY, IIOHUMAaTb MOTHUBBI, HAMCPCHUA U JIOTUKY OAPYIOro.

IlpunsiTHe cedA U APyrux:
npu3HaBaThb CBOE TIPAaBO Ha OMMOKY NpHU pEHIeHHH (PU3NYECKUX 3a]a4y
WIH B YTBEPKICHHUIX Ha HAYYHBIE TEMBI U TAKOE KE TIPABO JPYTrOro.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pPEe3yNbTaThl OCBOCHHS MPOrPaMMbI MO (U3UKE K KOHIY OOYYCHHS
B 7 KJ1acce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJKHBI  OTpaXkaTh
c(hOPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:

WCIIOJIb30BaTh TOHATHS: (PU3MYECKUEe M XMMHUYECKHE SBICHUS, HaOIIOACHHE,
OKCIIEPUMEHT, MOJIEb, TUNOTE3a, CAWHUIIBI (PU3NYECKUX BEIWYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHUSI BEIIecTBa (TBEpPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOEe
IBUKEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  MPSMOJMHEWHOE),  TpPaeKTopHs,
paBHOJACHUCTBYIOIMIAsE Cwi, aegopMmanus (ympyrasi, IJJacCTHYECKasi), HEBECOMOCTh,
COOOTIATOIINECS COCY/IBL;

paznuuath siBieHus (Aud@ys3us, TEIOBOE€ JBMIKEHHE 4YacTUI[ BEIIECTBA,
paBHOMEPHOE JBM)KCHHE, HEPAaBHOMEPHOE JBWKCHHE, WHEPIUS, B3aUMOJICHCTBUE Tel,
paBHOBECHE TBEPIBIX TEN C 3aKPEIJICHHOW OCBhIO BpAICHWsA, Tepeaada JaBICHUS
TBEPABIMH TEJIAMHM, XUJAKOCTSIMU M Ta3aMH, aTMOC(EpHOE NaBJICHHE, TUTABAHHUE Te,
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MPEBPAILECHUS MEXaHUYECKOM 3HEpruu) IO OMNHCAHUI0 HMX XapaKTEepPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHHE H3YYEHHBIX (DU3UUYECKUX SBICHUN B OKpY>KAIOIIEM
MUpE, B TOM 4Hciie PU3NYECKUE SIBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IMUHBIMU
CKOPOCTAMU B JKMBOW M HEXHUBOW IIPUPOAE, IECUCTBUE CWIBI TPEHUS B IPUPOIE
U TEXHHUKE, BIUAHHE aTMOC(EpPHOro NaBjieHHWs Ha >KUBOM OpraHu3M, IUIaBaHUE pPbIO,
pbhlYard B TeJ€ 4YeJIOBEKa, IPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/Jady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTRA (TpU3HAKU) (DU3NUECKUX SIBJICHUM;

ONMKCHIBATh M3YUYCHHbIE CBOMCTBA Tell M (DU3MYECKUE SIBIICHUSA, HCHOIb3Ys
¢u3nueckre BeIMUMHBI (Macca, 00beM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTH,
CpEIlHSsl CKOPOCTh, CHJIa YIPYTOCTH, CHUJIa TSYKECTH, BEC Teia, CHJIa TPEHHs, JaBJICHUE
(TBeporo Tena, KUIKOCTH, rasa), BBITAJKUBAIONIAsS CHUJIa, MeXaHWdeckas padoTa,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJbl, KO3(Q(QULIHUEHT TOJE3HOro JACHCTBUS
MEXaHU3MOB, KMHETHYECKas U TMOTEHIMaJbHAas DHEpPrus), MpU OMUCAHWUU MPABUILHO
TPAKTOBAaTh (PU3NYECKUI CMBICI HUCTIOIB3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €AUHUIIBI
¢u3nueckuX BETUYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (HU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTHh TpapuKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBa TeJ, (pU3MYECKHUe SIBICHUS U TMPOIECCHI, UCHOJIb3Ys
npaBuja CIOKEHHUS Cui (BAOJb OJHOM HpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuJIO paBHOBECHS pbIdara (0J0Ka), «30JI0TOE MPaBUII0» MEXaHHUKH, 3aKOH
COXpaHEHHUS] MEXaHWMYEeCKOW JHEpruu, MpHU STOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUECKOE BBIPAXKECHUE;

OOBSACHATh (HU3MYECKUE SBJICHUS, TPOIECCHl W CBOMCTBA Tel, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BbIABIATH
NPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1-2 JOTWYECKHUX IIaroB
C UCTIOJIb30BaHNEM 1—2 M3yUEHHBIX CBOMCTBA (PU3MYECKUX SBICHUM, GU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacueTHble 3amadd B 1-2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aMMChIBATh
KpaTKoe yCIOBUE, TOJCTaBIATh (U3UUECKUE BEIMYMHBI B (OPMYIBl U TPOBOJHTH
pacyeThl, HAXOUTh CIIPABOYHBIC IAHHBIE, HEOOXOAMMBIE JIJISl PEIICHUS 3a/1a4, OIICHUBATh
PEATMCTUYHOCTH TOYYEHHON (PU3UYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIM (PUIUUECKHX
METOJIOB, B OIMCAaHWU HCCIEAOBAHUS BBIACIATH IPOBEPSIEMOE MPEIINOIOKEHUE
(rumoresy), pa3auvaTh U MHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yJIbTaT, HAXOAUTH OIIMOKH
B XO/JI€ OIbITA, TPOBOJUTH BBIBOABI 110 €0 pe3yJbTaTaMm;

MPOBOJUTH OMBITHl IO HAOMIOJACHUIO (PU3MUECKHX SIBICHUNA WIW (PU3NIECKUX
CBOICTB TeN: (OPMYIMPOBATh MPOBEPSIEMBIE MPEANOIOKEHUSA, COOMPATh YCTAHOBKY
U3 TPEAJIOKEHHOro OOOpY/IOBaHMS, 3alMChIBaTh XOJ OMNbiTa U (QOPMYIUPOBATH
BBIBO/IbI;
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BBITIOJIHATh MPSMbIE H3MEPEHUsI PACCTOSHUSA, BPEMEHH, MAacChl Tela, 00beMma,
CUJIbl M TEMIIEpaTypbl C UCIIOJB30BAHUEM AHAJIOTOBBIX U MUGPOBBIX MNPUOOPOB,
3aMUCHIBATh MOKa3aHUs MPUOOPOB C YYETOM 3aJlaHHOW aOCOIIOTHOM MOTPEIIHOCTH
U3MEPEHHUI;

MIPOBOJUTH UCCIEJOBAaHUE 3aBUCUMOCTH OJAHOU (hPU3MUECKON BEIUUYMHBI OT APYroi
C UCIIOJIb30BAHHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYIIETOCS
TeJda OT BPEMEHU JBUIKCHHUS TeJa, CHIbl TPEHUS CKOJILKEHHUS OT Beca Teja, KauyecTBa
00pabOTKH TOBEPXHOCTEM TEI W HE3aBUCUMOCTH CHWJIBI TPEHUS OT IUJIOMIAAH
COMPUKOCHOBEHHMSI TE€J, CUJIbI YIPYTrOCTH OT YUIMHEHUS TPY>KUHBI, BBITAIKHWBAIONIEH
CUIbl OT O0O0BbeMa TOTPY)KCHHOM 4YacTH Telda M OT IUIOTHOCTH IKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT TJTyOHHBI, HA KOTOPYIO IOTPYKEHO TEJ0, YCIOBHIMA
IJIaBaHUsl TeJ, YCIOBUM paBHOBECHs pbhluara U OJIOKOB, Y4aCTBOBAaTh B INIAHUPOBAHUU
y4eOHOT'0 HCCJICIOBaHMS, COOUpATh YCTAHOBKY W BBITIONHATH HU3MEPEHUS, CIEAys
NPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3yNbTaThl TMOJYYEHHOM 3aBUCUMOCTHU
(bU3UYECKUX BEJIUYUH B BHJIC TIPEIJIOKESHHBIX TaOIUIl U TPapUKOB, TPOBOJAUTEH BHIBOJIBI
0 pe3yJIbTaTaM UCCIEI0BaAHNS,

IIPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOrO0 Tela, CWIa TPEHUS CKOJBXEHHUS, JaBJICHHE BO3ayXa,
BBITAJIKMBAIOIAs CUJIA, ICCTBYIOIIAS HA MOTPYKEHHOE B )KUJIKOCTD TeJ0, KOADPUITMEHT
MOJIE3HOTO JEHUCTBHUS IMPOCTBIX MEXAaHU3MOB), CIEAYys MNPEMJIOKEHHON WHCTPYKIIHUU:
IIPU BHITIOJIHEHUH W3MEPEHUI COOMpaTh IKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUHUCISATH
3HAYEHUE UCKOMOW BEJIIMYMHBI;

coOnoaTh MpaBujia TEXHUKH Oe3omacHocTH Tpu paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

UMETh TPEACTABICHHE O TNPHUHIMIAX JACUCTBUS MPUOOPOB W TEXHUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS COCY/IbI, 0apOMETp, phlvar,
MOJIBMDKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTb;

XapaKTepu30BaTh MPUHIUINBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCHOJb30BAHUEM UX OMHCAHUA (B TOM YHUCIE: MOAIINIHUKHN, YCTPOHCTBO
BOJONPOBOJIa, THUIPABIMYECKHI IIpPecc, MaHOMETP, BBICOTOMEpP, MOPLIHEBOW Hacoc,
apeoMeTp), UCIONb3ys 3HAHWS O CBOMCTBAX (DU3MYECKUX SIBICHUM M HEOOXOIUMBIC
¢duznueckre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH TPHUMEPHI (HAXOAUTh HMHPOPMALUIO O TPUMEpax) MPaKTUYECKOTO
UCIOIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEJHEBHOW KU3HM [JIs1 OOecredyeHHs
0e3omacHOCTH TIpU OOpaleHnH ¢ NpuOOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 37I0POBBS K COOIIO/ICHNS HOPM DKOJIOTHYECKOTO TTOBECHUS B OKPY>KAFOIIIEH
cpexne;

OCYIIECTBIISITh OTOOpP HMCTOYHWUKOB WH(popmaimu B VHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM MOUCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUW U IMyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACIATH MH(DOPMAIIUIO, KOTOpas SIBISETCS NPOTUBOPEUYMBOM
WJIA MOXKET OBITh HEJJOCTOBEPHOI;
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UCIIOJIb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3aJlaHUd  HAYYHO-TIOIMYJISPHYIO
TUTEPaTypy (U3UUYECKOro COJEpKAHMs, CIpPAaBOYHBbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BIageTh NpUEMaMH KOHCHEKTUPOBAHMS  TEKCTa, MpPeoOpa3OBAHUS
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE W YCTHBIE COOOLIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(OpPMAIMH, B TOM YKCIIE MyOJIUYHO MPOBOJUTH KPATKHE COOOIICHUS
O pe3yibTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, NpU BSTOM TPaAMOTHO
UCIIOJIb30BaTh W3YYEHHBIA TMOHATUWHBIN ammapar Kypca (QHU3UMKH, CONPOBOXAAThH
BBICTYILJICHUE ITPE3EHTALEH;

IPU BBITIOJIHEHUH YYE€OHBIX TPOEKTOB M UCCIIEA0OBAHUM pacpeiensiTh 00I3aHHOCTH
B I'PYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMHU, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA
NEUCTBUM, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb T'PYIIIbI, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

[IpeameTrHble pe3yabTaThl OCBOSHUSI MPOrpaMMBbl MO (U3UKE K KOHITY OOYy4eHHS
B 8 Kki1acce:
[IpenmerHbie  pe3ynpraThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIIHNXCS YMEHUM:
UCIIOJIb30BaTh MOHATHS: Macca M pa3Mephl MOJIEKYJI, TETNIOBOE JIBUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUSI BELIECTBA, KPUCTAJIIMYECKUE U aMOP(HBIEC Telna,
HACBIIIEHHBIN 1 HEHACBIIIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS
SHEPTrUs, TEIUIOBOM JBUTATEINb, dJIEMEHTAPHBIA JIEKTPUUYECKUN 3apsijl, DJIEKTPUUECKOe
1oJie, MPOBOJAHUKHU U IUAJIEKTPUKU, TOCTOSTHHBIN AIEKTPUUECKUI TOK, MarHUTHOE TI0JIE;
pasnuyarth sIBICHUS (TETIOBOE pACUIUPEHHE U CKaThe, TEIUIoNepeaayda, TEIIoBOe
paBHOBECHE, CMauyMBaHWE, KAMWUISPHBIC SBICHUS, HCHApeHUue, KOHICHCAIHs,
TUTaBJICHUE, KPUCTAILTU3AIUS (oTBepaeBaHue), KUTICHHE, Teruionepenaya
(TEeTIOMpPOBOHOCTD, KOHBEKIIMSI, W3TYyYEHHUE), DIEKTPHU3AIUsl TEJ, B3aUMOJICHCTBHE
3apsAIOB, JEHUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOCHCTBUE
MAarHuTOB, AEHCTBHE MArHUTHOTO MOJS HAa MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHas
UHIYKLOWS) 10 ONUCAaHUIO HX XapaKTepHBIX CBOWCTB KU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX TAaHHOE (PH3NYECKOE SBICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SBICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4HCIe (U3UYECKHE SBICHUS B TPUPOJIC: MOBEPXHOCTHOE HATSKECHUE
U KanWwUISIpHbIE SBJICHUS B MNPUPOAE, KPHUCTALIBI B mpupone, uzinydeHue ConHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHHWE pOCHI, TymMaHa, WHEs, CHeEra,
AIEKTPUYECKHE SBICHUS B aTMOC(EpE, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Jipeiid MoTrCoB, POJIb MATHUTHOTO TIOJIS JIJISl )KU3HH Ha 3eMJie, TOJIIPHOE
CUSIHHME, TpU OSTOM MEPEBOJUTH MPAKTUYECKYIO 3a/Jadyy B Y4YEOHYIO, BBIJIEIATD
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKHU) (PU3UUYECKUX SIBICHUN;
OMUCHIBATh HM3YYEHHbIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, HCIOIb3YS
du3nyeckue BENMYMHBI (TEMIEpaTrypa, BHYTPEHHSISI SHEPIusi, KOJIUYECTBO TEIUIOTHI,
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yaelbHas TEIIOEMKOCTh BEIIECTBA, yJeIbHas TEIUIOTA IUIaBJICHMS, yleJIbHas TEeIuioTa
napooOpa3oBaHus, yJeiabHas TEIJIOTa CrOPAaHMs TOIUIMBA, KO3(PPUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MaIIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/yXa, DJIEKTPUYECKUIA
3apsJl, Cuia TOKa, SJIEKTPUUECKOE HANPSKEHUE, CONPOTUBICHUE TPOBOAHUKA, YACIbHOE
COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOUTHOCTh JIEKTPUUECKOIO TOKA), IPU OMKHCAHUU
MPaBUJIBHO TPAKTOBATh (DM3UYECKHUM CMBICI MCIOJb3yEMbIX BEJIUYUH, 00O03HAYCHUS
U eAUHUIB (U3NYECKUX BEJIWYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAaHHYIO
(GU3UYECKYI0O BEJIMYUHY C JAPYTMMHU BeJIWYMHAMH, CTPOUTH TpaduKku H3yUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MYECKUE SBJICHUS M MPOIECCHI, UCTIOJb3Ys
OCHOBHBIC TOJIOXKECHUSI MOJIEKYJISIPHO-KMHETHUYECKON TEOpPUU CTPOCHHS BEIIECTBA,
MPUHITUIT CYNIEPIIO3UIINH TI0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijia,

3akoH OMa aJig yyacTka uenu, 3akoH J[xoyns-JleHia, 3akoH coXpaHeHUs! SHEPruw,
IPU ATOM yMETh (POPMYJIUPOBATH 3aKOH U 3alUCHIBATH €M0 MATEMATHUYECKOE BBIPAYKEHHE;

OOBSICHATH (PU3UYECKHUE MPOIECCHl M CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHUHHO-
CIICICTBEHHBIC  CBS3H, CTPOUTH OOBsICHEHWEe U3 1-2  JIOTMYECKUX  IIIaroB
C HCIOJIb30BaHHEM 1-2 M3y4YEHHBIX CBOMCTBAa (PU3UUECKUX SIBICHHUH, (U3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHbIe 3a7ayd B 2—3 NEWCTBHS, UCIHOJIb3YSd 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONINE (PU3NUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a]]a4M 3aITUChIBATh
KpaTKOE YCIIOBUE, BBISBIATH HEJAOCTATOK JIaHHBIX [UJISl PEIICHHs 3a/layd, BbIOMpATh
3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJI €€ PEIICHHUS], POBOJIUTH PACUETHI M CPABHUBATH
MOJIyY€HHOE 3HaueHUe (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTAaHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (PU3HUECKHUX
METOJIOB,  HUCIOJIb3yd  OINMCAaHWE  HCCIEJAOBAHMS,  BBIICTATH  MPOBEPAEMOE
NPENINOJIOKEHUE, OILICHUBATh MPABHIBHOCTh TOpAJIKA TPOBEICHUS HCCIEIOBaHMUS,
IPOBOJUTH BHIBOJIBI;

MIPOBOJUTH OMBITHl IO HAOTIOAEHUI0 (U3UYECKUX SBICHUN WU (PU3NUYECKUX
CBOMCTB TeN (KamwUIsIpHBIC SBJICHUS, 3aBUCUMOCTh JABJICHHUS BO3JyXa OT €ro o0bhema,
TEMIIEpaTypbl, CKOPOCTH MpoOLiecca OCTHIBAHUS M HArpeBaHUsS MPHU U3IYyYEHHUH OT I[BETa
u3inyvaromed  (MOrJIONAKoIIe)  MOBEPXHOCTH, CKOPOCTh  HCHApeHUs  BOJIbI
OT TeMHepaTypbl KUAKOCTA U IUIOMIAAUM €€ TIOBEPXHOCTH, DOJIEKTPHU3aLMs Tel
U B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsi0B, B3aUMOJEHUCTBUE MOCTOSSHHBIX MAarHUTOB,
BHU3yaJIM3alllsl MArHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOT'O MOJIS
Ha TPOBOJHHMK C TOKOM, CBOICTBAa 3JIEKTPOMAarHuWTa, CBOMCTBA SJIEKTPOJBHUraTels
MIOCTOSIHHOTO TOKa): (opMynupoBaTh MPOBEpPSIEMbIE MPEANOI0XKEHUSI, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOT0 000pYyA0BaHHUSI, OMUCHIBATH X0/ OIbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBITIOJIHATh MPSAMbBIE U3MEPEHHUS TEMIEPATyphl, OTHOCUTEIBbHOW BIAXXHOCTH
BO3/lyXa, CHWJIbl TOKa, HAIpPSKEHUS C HCIOJIb30BAHUEM aAHAJIOTOBBIX MPUOOPOB
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U JaT4YUKOB (DU3UYECKUX BEJIIMYMH, CPAaBHUBATh PE3YyJbTaThl HU3MEPEHHUH C ydyeTOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUYECKON BEIMYMHBI OT JPYrou
C HUCIOJIb30BaHUEM NPSIMBIX HM3MEPEHUM (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJHUKA
OT €T0 JUJIMHBI, TUIOLIAU ITONEPEYHOTO CEUYEHHUS U YAECIBHOTO CONIPOTUBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CHJIbI TOKA, HAYIIETO Yepe3 MPOBOAHUK, OT HANIPSIKEHUS HA MMPOBOJHUKE,
UCCJIEI0BAHNUE TMOCJIEJA0BATEILHOTO W MapajlieIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUIAaHUPOBATh MCCIIEOBaHUE, COOMPATh YCTAHOBKY U BBIIOJHATH U3MEPEHUS, CIIEIYs
NPEIJIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yjbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TabJIULl U TpaUKOB, IPOBOAUTH BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOAUTH KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BETUUHH (y/AeNIbHAs TEMI0EMKOCTh
BEIIECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTb AJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, COOUpPATh HKCIEPUMEHTAIBHYIO0 YCTaHOBKY, ClEedys
NPEIJIOKEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYCHUE BEJIMYUHBI;

coONoaTh MpaBUja TEXHUKH Oe30macHOCTH Tpu padoTe ¢ J1adopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JEUCTBUS HM3YyUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB C UCIOJIb30BAHUEM HMX ONMHUCAHUS (B TOM YHCIE: CUCTEMa OTOIJICHUS IOMOB,
TUTPOMETp, TMapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUETUYHUK DIICKTPUUECKOU
DHEPTUHU, DIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTeNbHbIE SIEKTPONPUOOPHI
(mpuMepsl), DIEKTPUUYECKUE TPEIOXPAHUTETH, JJIEKTPOMArHUT, SJIEKTPOJIBUTATEIh
NOCTOSIHHOTO ~ TOKa), HCIOJNb3ysl 3HAHHA O CBOWCTBaX (U3MUECKUX SIBICHUMN
U HE0OX0IuMble (PU3MUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTENbHBIE MPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (JKUJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTATE]Ib BHYTPEHHErO CrOpPaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBbI AJIEKTPUUYECKUX LENEl C MOCIEI0BATEIbHBIM M MapajuleIbHbIM COEAUHEHUEM
AJIIEMEHTOB, pa3anyvasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJICKTPUUECKUX TIETICH;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMALUIO O TPUMEpax) MPAKTUYECKOTO
UCIOJBb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEAHEBHOM >KU3HU JUIs oOecredeHus
0e3omacHOCTH TpH OOpalieHuu ¢ NpudOpaMu U TEXHHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUSs 3710POBbs U COOIIOCHHSI HOPM DKOJIOTHYECKOI0 MOBEICHUS B OKpY KaroIen
cpexne;

OCYILIECTBJIATh TMOUCK HHpopManuu (usnyeckoro coaepxkanus B HHTepHeTe,
Ha OCHOBE HMEIONIMXCS 3HAHWM M MyTEM CPAaBHEHUS JIOMOJHHUTENIbHBIX MCTOYHHKOB
BBICNIATh WHMOPMAIUIO, KOTOpasi SBIACTCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOMU;

WCIIOJb30BaTh MpPU  BBINOJHEHUM YYE€OHBIX 3aJlaHUil HAyYHO-TOMYJISPHYIO
auTepatypy (U3MUECKOro COAEp)KaHUs, CIPABOYHBIE MaTepHalbl, PECYpPChbl CETH
WNutepuer, Brnagerb MNpuUeMaMud KOHCHEKTUPOBAHMUS TEKCTa, MpPeoOpa3OBaHUs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;
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co3faBaTh COOCTBEHHbIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOUIEHUs, 00001as
MH(pOPMAIMI0 U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCIE MYyOJIUYHO MPEACTABIATH
pe3yabTaThl MIPOEKTHOM WJIM HCCIIEIOBATENIBCKON AEATEIBbHOCTH, IPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TMOHATUWHBINA ammapaT Kypca (QU3UMKH, COMNPOBOXKIAThH
BBICTYIUICHUE NIPE3EHTALUEH;

IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HUCCIEIOBAHMM (PU3MUECKHX TMPOLECCOB
pacnpenensiTh 00sI3aHHOCTH B TPYINE B COOTBETCTBUHU C IMOCTABICHHBIMHU 33Ja4aMH,
CIEIUTh 3a BBINOJHEHWEM IUJJaHA JACUCTBUM W KOPPEKTUPOBATH €ro, OLICHUBATH
COOCTBEHHBI BKJaJ B JAESATEIBHOCTh TPYMIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/JIEHCTBHE, MPOSIBIAS TOTOBHOCTh pa3peiiaTh KOHMIUKTHI.

[IpeameTrHbie pe3yabTaThl OCBOSHUSI MPOrpaMMbl MO (U3UKE K KOHITY OOYy4EeHUS
B 9 Kkiacce:

[Ipeaqmernbie  pe3ynpraThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTpakaTh
c(hOpMUPOBAHHOCTb Y 00YUAIOIIHNXCS YMEHUM:

UCIIOJIB30BaTh TOHSATHSA: CHUCTEMa OTCUeTa, MaTepuajbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTr'0 JIBM)KEHUsA, nedopmanus (ympyras, riacTuueckas),
TpeHUE, IICHTPOCTPEMUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U MEPETPY3KH, IIEHTP TSHKECTH,
a0COJIFOTHO TBEPJOE TEJO, IEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUUECKUE
KoJeOaHus W BOJIHBI, 3BYK, HMH(GPa3ByK U YJIbBTPA3BYK, AJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JNAIbHO30PKOCTH, CIEKTPHI
UCITyCKaHHUS W TIOTJIONICHUs, anb(da-, 6eTa- W ramMMa-u3IydeHUs, WU30TOIbI, sJIepHas
SHEPreTHKa;

pasnuuath SBJICHUS (PaBHOMEPHOE W HEpaBHOMEPHOE IMPSAMOJIMHEHHOE ABHUKEHHUE,
PaBHOYCKOpPEHHOE MPSMOJUHEHHOE JIBH)KEHHE, CBOOOIHOE MaJcHUE T, PABHOMEPHOE
JIBIDKCHHE TI0 OKPYKHOCTH, B3aUMOJCHCTBHE TEJl, pPEAaKTHBHOEC JIBHKEHUE,
KojeOaTenbHOEe JIBMDKEHHE (3aTyXalollde W BBIHYXKJICHHBIC KoJieOaHUsI), PE30HAaHC,
BOJTHOBOE JIBI)KCHHUE, OTPAKEHHUE 3BYKA, IIPSIMOJMHEHHOE PACIIPOCTPAHCHHUE, OTPAKEHHE
Y TIPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3JIoKeHHUE O€JIoro cBeTa
B CHEKTP W CJOXEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaMOaKTUBHOCTb, BOBHUKHOBEHHE JIMHEHYATOI0 CIIEKTPa U3IyUYeHH) MO OMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIHNX JaHHOE (U3UICCKOE
SIBJICHHE;

pacIio3HaBaTh MPOSIBJICHUE U3YUSCHHBIX (PU3MUCCKUX SBICHUN B OKPYKAIOIIIEM MUPE
(B TOM unciie pu3ndecKue SBJICHUS B IPUPOJIC: MPWIMBHI U OTJIWBBI, JTBM)KEHUE TJIAHET
CoJIHEUHOM CHCTEMBI, PEAaKTUBHOE JIBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3EMJIETPSCEHUE, CEMCMUYECKHE BOJIHBI, IIYHaMH, 03XO, IIBeTa Te,
ONTHUYECKHWE  SBJICHHUA B  TMpUpPOAE, OHOJIOTMYECKOE  JICHMCTBHE  BHUIWMOTO,
yIbTPaPUONIETOBOIO U PEHTTEHOBCKOTO H3JIYUYCeHHH, €CTECTBEHHBIM PaTUOaKTUBHBIN
(b oH, KOCMUYECKHE JTy4H, PAAHOAKTUBHOE U3TyYeHHE TPUPOIHBIX MUHEPAJIOB, ACHCTBUE
PAaIMOAKTUBHBIX M3JYyYEHUM Ha OpraHU3M 4YeJOBeKa), IPH OTOM MEPEBOIUTH
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MPaKTUYECKYIO 3a7auy B Yy4eOHYIO, BBIJIENSATH CYIISCTBEHHBIE CBOMCTBA (MPU3HAKK)
(pu3HYECKUX SBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBJICHUS, HCIOIB3YS
dbu3uYecKkue BEIMYUHBI (CPEIHsIST U MIHOBEHHAsi CKOPOCTH Teja MPU HEPAaBHOMEPHOM
JIBUKEHUHU, YCKOPEHHE, NEpPEeMEIIeHHEe, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs], CUia
YIPYTrOCTH, CUJIA TSHKECTHU, YCKOPEHHE CBOOOJAHOTO MajJ€HMs], BEC Tella, UMITYJIbC TeJa,
UMITYJIbC CHJIbI, ME€XaHHUuYeckasi paboTa W MOIIHOCTh, MOTEHIIMAJIbHAS YHEPrus Teja,
MOJHSATOTO HaJ TMOBEPXHOCTHIO 3E€MJIM, MOTCHI[MATbHAS YHEPTUsl CXKATOU MPYKUHBI,
KUHETHYECKasi YHEPTHs, MOTHAsT MEXaHUYECKast YIHEPTUsI, IEPUOJT U YacTOTa KojaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
PEJIOMJICHUSI CPE/ibl), TPU OMUCAHUM TPABWIHHO TPAKTOBATh (PU3MUECKUU CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, O003HAYCHUS U CAUHUIIBI (DU3NUYECKUX BEJIUYUH, HAXOJUTh
dbopMynbl, CBS3BIBAIONINE JAHHYIO (DU3NUYECKYH0 BEIUYUHY C JIPYTMMH BEJIIMYWHAMH,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEJIUYUUH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKUE SBICHUS U TMPOIECCHI, MCIOJIb3Ys
3aKOH COXPAHCHHSI DHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPHUHIIUI CYIEPIIO3UIIUU
CWJI, TPHUHIMI OTHOCUTEIbHOCTH ['ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHWUs
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TIPETIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO
M MaccoBOIO 4YHCEJ MNpPU SJIEPHBIX PEAKIUAX, MPU ITOM (POpMyIHpOBaTH 3aKOH
U 3aIMChIBATh €r0 MaTeMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (HPU3UYECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUUYUHHO-
CIIEICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX  IIaroB
C WCIIOJNb30BaHUEM 2—3 H3YYECHHBIX CBOWCTBA (PU3UYECKUX SBICHHUM, (U3HUUECKUX
3aKOHOB WUJIU 3aKOHOMEPHOCTE;

peliath pacyeTHbIC 3ajaud (OMUpAIOIIMEcs] Ha CUCTeMY M3 2—3 ypaBHEHHI),
UCIIONIb3Ys 3aKOHBI M (hOPMYIIbI, CBS3BIBAIONINE (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHanM3a yCIOBUS 3a/Ja4d 3alUCBhIBATh KPATKOE YCIIOBUE, BBISBISATH HEIOCTAIOIINE WIIH
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYIIBI, HEOOXOAMMBIC IJIS PEIICHUS,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATTMCTUIHOCTD MOYYCHHOTO 3HAYCHUS (PU3HUECKON
BEJTUYHHBI;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIH (PU3NUECKUX
METOJOB,  HWCIOJB3ySd  ONUCAHHUE  MCCIEAOBAHUA,  BBIACIATH  IPOBEPSEMOE
MPEANOJIOAKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUS HUCCIEIOBAHUS,
MIPOBOIUTH BBIBOJIBI, MHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOJCHUN U OIBITOB;

MPOBOJUTH OMBITHl MO HAOMIOMECHUI0 (U3MYECKUX SBICHUN WIN (PU3NUECKHUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbpOTOHA, 3aKOHAa COXpaHEHUsS JHEPruw,
3aBUCUMOCTH MEepHoIa KOJIeOaHUH MPYKUHHOTO MAasSTHUKA OT MacChl TPy3a U )KECTKOCTH
NPYKUHBI U HE3aBUCUMOCTh OT aMIUIATYJbl MajblX KOJeOaHUW, MNPSAMOJIUHEUHOE
pacrpoCcTpaHeHUE CBETa, PA3J0KEHUE Oeloro cCBeTa B CHEKTpP, U3YUYEHUE CBOWCTB
n300paxKeHus B IUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaMera B coOuparonien
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JUH3€E, HAOMIOACHHUE CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IYUYCHUS): CAMOCTOATEIHHO
coOupaTh yCTaHOBKY M3 M30BITOUHOTO Habopa 0OOpYAOBaHWs, OMUCHIBATH XOJ OIBITA
U €T0 Pe3yNbTaThl, (HOPMYITHPOBATH BHIBOIBL;

MPOBOJUTH NIPH HEOOXOTUMOCTH CEPUIO MPSAMBIX U3MEPEHH, OTPEACIsis CpeIHee
3HaUYEHUE U3MEpsAEeMON BeNMYUHBI ((POKYCHOE paccTOsTHUE COOMparome JUH3bI),
000CHOBBIBAaTh BBIOOP CIIOCOOa N3MEPEHUS (M3MEPUTEIIBHOTO PUOOopa);

MIPOBOJIUTH UCCIICJIOBAHHUE 3aBUCUMOCTEH (PU3NIECKUX BEJIMYMH C UCIIOJIb30BaHUEM
MPSAMBIX U3MEPECHHIA (3aBUCUMOCTD ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBHYKEHUH
0e3 HauaIbHON CKOPOCTH, MEepHoJia KOJIeOaHHI MaTEMaTHUECKOTO MAasiTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAKEHHUs CBETa OT yIila MAJACHHUS W YIJa TPETOMIICHHS
OT yriia MaJeHHs ): TNIAHUPOBATh UCCIIEIOBAHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY,
¢uKcupoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BHIE
TabIuI] ¥ TpadUKOB, MPOBOAUTH BHIBOJIBI TTO Pe3yabTaTaM HCCIICTOBAHUS;

NPOBOJIUTh KOCBEHHBIE HW3MEpPEHHsS (PU3MUECKHX BENUYHMH (CPEIHSS CKOPOCTh
M YCKOPEHHUE TeJa MPH paBHOYCKOPEHHOM JIBUKCHHH, YCKOPEHHE CBOOOIHOTO MaACHHUS,
KECTKOCTh TPYKUHBL, KOIDPHUIMEHT TPEHHsI CKOJIBXKCHHs, MeXaHudeckas paboTa
M MOIIHOCTh, YacTOTa M TIEPUOJA KOJIIEOAaHWUH MATEeMaTHYECKOTO W TPYKUHHOTO
MasiITHUKOB, OTITUYECKAas CHJIa COOMPAIOIIEH JIMH3bI, paIHOAKTHBHBIN (DOH): TUTAHUPOBATH
U3MEpEeHHus, coOUpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH H3MEPEHUs,
cienysi IpenoKeHHON HHCTPYKIIUH, BEIYUCIIATD 3HAUCHHE BEIMUYMUHBI M aHAIM3UPOBATh
MOJIYYE€HHBIE PE3yJIbTAThI C YIETOM 3aJJaHHOU MOTPEITHOCTH U3MEPEHUIA;

coONIoaTh MpaBUiia TEXHUKH Oe30macHOCTH TpH pabore ¢ 1abopaTopHBIM
000py/I0BaHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKUA U3YYCHHBIX (DU3NYECKUX MOJENEH: MaTepralibHas
TOYKa, aOCOJIOTHO TBEPIOE TENO, TOUYCUHBIH WMCTOYHMK CBETa, Jy4, TOHKas JIMH3A,
TUTaHEeTapHask MOJICNIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIMIBI JCHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C UCIOJIb30BAaHUEM HUX OMUCAaHUA (B TOM YHCIE: CIUIOMETP, NATYUKU
MIOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHMsI, PaKeTa, 9X0JI0T, OYKH, MEPUCKOI, (poToamnmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, IO3UMETp, Kamepa Buibcona), HCHoib3ys
3HaHMSI O CBOWCTBaX (DU3MYECKUX SBICHUH U HeoOXxonumble (HU3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH M3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEHICHUU
y49eOHO-TIPAaKTHYECKUX 3a/ad, ONTUYECKHE CXEMBI ISl TOCTPOSHUS W300paKeHU
B IUTOCKOM 3€pKalie U cOOMparolen JTuH3e;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMAIMIO O TPHUMEpPax) MPAKTHUECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HHM JUIsI OOCCTICUCHHS
0e30omacHOCTH TMpu oOpalieHuu ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUS 3710POBbS M COOTIOACHHSI HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKpPYKAIOIIEH

cperne;
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OCYLIECTBIISITh MOUCK MH(popManuu B HTepHETE, CaMOCTOATENBbHO (POpMYyIUpYs
IIOMCKOBBIM 3alIpOC, HAXOIWUTh IIyTH OMNPEACICHUS JIOCTOBEPHOCTH HOJYYEHHON
uH(pOpMAaIU Ha OCHOBE UMEIOLIMXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TMPU BBIIOJHEHUH YYE€OHBIX 3aJaHUM  HAay4YHO-TIONMYJISPHYIO
JUTEPATypy, CHPABOYHBIE MaTepHalbl, pecypcbl ceth VHTEpHET, BIageTh NpUEMaMH
KOHCIIEKTUPOBaHUA TEKCTa, MPpeoOpa3oBaHusl THPOPMALIMH U3 OJTHON 3HAKOBOM CHCTEMBI
B IpYyTy10,

co3gaBaTh COOCTBEHHbIE NMCHMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
UHPOPMAIIMK W3 HECKOJIbKUX MCTOYHUKOB, MYOJIMYHO TMPEACTABIATh Pe3yiabTaThl
IPOEKTHOM WJIM UCCIEN0BATEIBCKON NEATEIBHOCTH, TP 3TOM T'PAMOTHO MCIIOJIb30BaTh
U3YYCHHbIA MOHATUMHBIN amnmapar H3ydaemMoro pasjaeiia (U3MKH U CONPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAI[MEN C YYETOM OCOOCHHOCTEN ayIUTOPUN 00yUaIOIUXCSl.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HaunmenoBanue [IporpammMHoe conepxanue OCHOBHbIE BUJIbI ICITEIIBHOCTU 00YYaIOIIUXCS
/11 pa3ziesioB U TeM
y4eOHOr o mpemMeTa
du3uKa U ee pojib B NO3HAHUMN OKPYKAIOIIEr0 MUpa
1.1 | dusuka —Hayka duznka — HayKa o mpupoje. | BrisiBiaeHue paznuunii Mexay Gu3nuecKuMu
0 TIPUPOJIE SIBrieHUs: MPUPO/IBI. Y XUMHUYECKUMU MPEBPALICHUSIMH.
DU3UYECKUE SIBJICHUS: Pacno3naBanue u kinaccudukaius GU3nIecKux
MEXaHUYECKHE, TCTUIOBBIC, | SBJICHUN: MEXaHUUYECKHUX, TEIJIOBBIX,
3JIEKTPUUECKHUE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBEIE, Hab6mronenue n onucanve GU3NYECKUX SIBICHHM
3BYKOBBIE
1.2 | ®usnyeckue 2 ®uU3NYECKUE BEIUYNUHBI. OnpeiesieHUE [EHBI 1CJICHUS IKAJIbI
BEJINYUHBI N3mepenune Gpuzndeckux HU3MEPHUTEIILHOTO Mproopa.
BEJIMYMH. DU3NYECKUE N3MepeHune JIMHEUHBIX pa3MEPOB TEN
npu6opsl. [TorpenrHocTs Y TIPOMEKYTKOB BPEMEHHU C YYETOM
VU3MEPEHUN MIOTPEIIHOCTEM.
MexayHapoaHas cucteMa | Mi3mepeHne o0bema KUJIKOCTH U TBEPJOTO Tea.
105130201 N3MepeHne TeMnepaTypbl TPy ITOMOIIA
JKUJIKOCTHOT'O TEPMOMETPA U TaTYUKA
TEMIIEPATYPBL.
BrinoaHeHne TBOPUYECKUX 3aJaHUM IO TOUCKY
CIOCOOO0B U3MEPEHHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HATIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIAJIEHHBIX
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00BEKTOB, OOJIBIIMX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHU. O0cyxaeHHe
npeajaraeMbix Cioco0oB

1.3.

EcrectBeHHO-
HayYHBI METOJ
IIO3HAHUS

Kaxk ¢usuka u qpyrue
€CTECTBEHHbBIC HAYKU
W3Yy4YaroT MPUPOLY.
EcTecTBeHHO-HAy4YHbIN
METO/I TIO3HAHM
HaOII0eHIE, TOCTAHOBKA
Hay4YHOT'O BOIIPOCA,
BBIJIBH)KEHUE TUIIOTES,
AKCIIEPUMEHT I10 TPOBEPKE
TUIIOTE3, 00BICHEHUE
HaOJII01aEMOTO SIBJIEHHS.
Onucanue GU3NIECKUX
SIBJICHUU C TOMOIIIBIO
Moeien

BriaBrkeHME TUIIOTE3, OOBICHSIONIUX MMPOCTHIC
ABJICHUSI, HAITPUMED:

— [MOYEMY OCTaHABIIMBAETCS JBHXKYIIEECS

10 TOPU30HTAIBLHOM TOBEPXHOCTH TEJIO;

— [MOYEMY B KAPKYIO MTOTO/1y B CBETIION OJEKIE
MPOXJaJHEN, 4eM B TeMHOMU. [Ipeanoxenne
C1Ioco0O0B IIPOBEPKHU TUITOTE3.

[IpoBeneHue uccine10BaHus Mo NPOBEPKE KAKOM-
00 TUTIOTE3HbI.

[TocTpoenue nmpocTerux Moeaeht Gu3nIecKux
SIBIICHUH (B BUJE PUCYHKOB WJIA CXEM ), HAIIPUMEDP
IaJICHUE IPEAMETA; IPSIMOJIMHENHOE
pacrnpoCTpaHEHUE CBETA

Hroro no pazgeny

HepBOHaq AJIbHBIC CBCACHUSA

0 CTPOCHMH BELIECTBA

2.1

Ctpoenue BelecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbL, UX
pazmepbl. ONBITHI,
JTIOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE
BeIlleCTBA

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

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTIOJIb30BaHUEM (oTOTrpaduil, MOTYyICHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTopHas padoTa o Teme: «O1eHka
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JMaMeTpa aToMa METOZOM PsiI0B
(c ucnonp3zoBanueM GpoTorpapuii)».
Onpenenenue pazMepoB MajbIX TEJ

2.2 | IBmxeHue
U B3aUMOJIEHICTBUE
YacTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTa. CBsA3b CKOPOCTH
JBUKECHHS YaCTHI]

C TeMIEpaTypoOu.
BpoyHOBCKOE IBUKEHNUE,
mudy3usi.
B3anmopeiicTBrue yacTui
BEILECTBA: IPUTSIKEHUE

Y OTTAJIKUBAHHE

Hab6monenue u 00bsicHeHre OGpPOYHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.

[IpoBenenne u 00bsCHEHUE OTBITOB

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

110 0OHAPYKEHUIO CUJT MOJIEKYJISIPHOTO
NPUTSHKEHUS U OTTAIKUBAHUSA

2.3 | ArperaTHsbie
COCTOSIHHS BEIIECTBA

ArperaTHble COCTOSTHUSA
BEILIECTBA: CTPOCHUE Ta30B,
YKUJIKOCTEN U TBEPABIX
(KpUCTAITTMYECKUX) TETl.
BzaumMocBs3bs MexIy
CBOMCTBaMH BENIECTB

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

Onucanue (C UCIIOJIB30BAHUEM MPOCTHIX
MojieJiei) OCHOBHBIX Pa3JInuuii B CTPOCHUU T'a30B,
KUIAKOCTEH U TBEPABIX TEL.

OO0BiIcHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN

U TBEPJIBIX T€Jl, OOJIBIION CYKMMAEMOCTH T'a30B.
OObsicHeHne coxpaHeHus: (HOPMBbI TBEPIBIX TEI
U TEKY4YEeCTH KUIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJBI YACTHIIHI HAXOSTCS
B CpEJTHEM JIajIbIlle IPYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUJKOM.

Y CTaHOBJICHHE B3aMMOCBSI3H MEXKITY
0COOCHHOCTSIMH arperaTHBIX COCTOSTHUN BOJIBI

Y CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazpeny
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JIBH:KeHMe U B3aMMO/IeiiCTBHE TeJl

3.1 | Mexanuueckoe Mexannueckoe aBmkenue. | MccnegoBaHue paBHOMEPHOIO IBHXKEHHUS,
JIBUKEHUE PaBHomMepHOE OTpeJIeNICHUE €ro MPU3HAKOB.
¥ HEpaBHOMEpPHOE Hab6ntoeHre HepaBHOMEPHOTO JIBUXKECHHUS
neikeHue. CKOpocTh. U OTIpeJIeTICHNE €ro OTIUYUNA OT PABHOMEPHOTO
CpenHsisi CKOPOCTh JIBIKCHUS.
Py HEPABHOMEPHOM OmnpezeneHue CKOPOCTH paBHOMEPHOTO
nBIKEeHUH. Pacuer mytu JBIDKECHUS (IIapUKa B KUIKOCTU, MOJCIH
Y BPEMCHH JIBUKCHUS AIIEKTPUUYECKOT0 aBTOMOOMIIA U T.1.).
OmnpeneneHue cpeiHeld CKOPOCTU CKOJIbKEHUS
OpycKa WM IapuKa Mo HAKJIOHHOM TIOCKOCTH.
Pemenue 3a1a4u Ha onpeieJIeHUE MTyTH, CKOPOCTH
U BpEMEHU PaBHOMEPHOTO JBUKEHUSI.
Ananu3 rpaduKoB 3aBUCUMOCTH MMYTHU U CKOPOCTH
OT BpeMEHH
3.2 | Unepuus, Macca, SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTD

nHepuun. Bzaumonencraue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHUS Tell. Macca Kak
Mepa UHEPTHOCTH TENA.
IInoTHOCTH BemiecTna.
CBSI3b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJT

B €IUHUIIE 00bEMA
BEIIleCTBA

00yCIIOBJIICHHBIX UHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO NMPEKPATUTH IBUKEHUE HA BEJIOCUTIE]IE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue u aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI TeJa B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TeJL.

Pemenue 3agay Ha ornpeiesIeHHE MacChl Tea, €ro
00BbEMa U INIOTHOCTH.
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IIpoBenenue 1 ananus ONbITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJIa OT €r0 MaccChl

IIPY B3aUMOJIEYCTBUU TEIL.

W3mepenne macchol Teia pa3audHbIMU CIIOCO0aMH.
Omnpenenenue INIOTHOCTH TeJla B PE3YJIbTATE
U3MEpEHHUs ero Macchl U o0beMa

3.3

Cuna. Buab! cun

14

Cuna Kak XxapakTepuCcTHKa
B3aUMOJICHCTBUS TEJL.
Cuna ynpyrocTu 1 3aK0H
I'ykxa. I3MepeHue cuibl

C IOMOIIIBIO TUHAMOMETPA.
SIBrieHUE TATOTEHUA U CUJIa
TsokecTu. Cuia TSKEeCTH
Ha JIPyTUX IUIaHETaX.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HAIPaBJICHHBIX MO OJHOU
IIPSMOMU.
PaBHOnelicTBYOIIAS CUII.
Cuna tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
nokost. TpeHue B mpupoae
U TEXHHUKE

W3y4yeHune B3anMOIeHCTBUS KaK IPUIHHBI
WU3MCHCHHMS CKOPOCTH TeJla WM ero JeGOopMaIlny.
Onucanue peaqbHbIX CUTYalluid B3aUMOJICHCTBHUS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
TIOHATHE U H300PaKEHUE CHITBI.

W3ydeHne CUiTbl ypyrocTy.

HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH

OT YIUIMHEHUS PE3MHOBOTO NTHYPA WX TPy KHHEI
(c moctpoenueM rpaduka).

AHaH3 TPAKTHYECKUX CUTYAIUH, B KOTOPBIX
NIPOSIBIISICTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 CUTYyalluid, CBI3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsacHEeHHE OPOUTATLHOTO IBUKCHUS TIJIaHET

C UCITOJIb30BAHUEM SIBJICHUS TSATOTEHUS M 3aKOHA
WHEPIIHH.

H3mepenue Beca Tena ¢ TOMOMIBIO JUHAMOMETPA.
O060CcHOBaHUE 3TOTO CIIOCO0a U3MEPEHUS.
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Ananu3 u MOJCIUPOBAHUC ABJICHUA HCBCCOMOCTH.

OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIa
CJIOJKEHUS CUJI, HAIIPABJIEHHBIX BIOJIb OJHOU
IIPSMOM.

OnpeneneHue BEIMUYNHBI PABHOIEMCTBYIOLIEH
CHIL

M3yuyeHne cuibl TPEHUS CKOJIBKEHUS U CHUITBI
TPEHUS MOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEH.

AHanu3 NPakKTUYECKUX CUTyalUi, B KOTOPBIX
IIPOSIBIIACTCA IEVCTBUE CUIIBI TPEHUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHbILICHUS

WIM yBEJIMYEHHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
MOAIIMITHUKOB, IUIABAHUE BOJHBIX )KUBOTHBIX
u Jp.).

Pemenue 3agau ¢ ucnoip3oBaHueM Gpopmys
JUISL pacueTa CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBbI TPEHUS

Hroro no pazpeny

JlaBieHne TBepPABIX TeJI, dKUIKOCTEH U ra3o

B

4.1 | Nasnenwue. Ilepenaua 3
JABJICHUS TBEPABIMU
TeJIaMu, KUIKOCTSIMHU

H ra3daMm

Japnenue. CriocoObl
YMEHBIIIEHUS U YBEJTUYECHUS
naBjieHus. /laBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS

AHau3 1 00bSICHEHUE OTBITOB U MPAKTUYECKUX

CUTYallli, B KOTOPBIX MPOSBIISETCS CHJIa
JTABJICHMUSL.
O6ocHOBaHUE CIOCOOOB YMEHBILICHUS
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rasa oT oonrema,
TEMIIEPATYPHI.
[lepenaua naBienus
TBEPABIMHU TEIAMH,
JKAIKOCTSIMH M Ta3aMH.
3akon Ilackans

Y YBEJIMUCHUS TaBIICHUSL.
M3ydeHne 3aBUCUMOCTH JaBJICHUS ra3a

0T 00beMa U TeMIIEPaTypPhI.

N3yyenune ocoOeHHOCTEM nepenaun 1aBaeHus
TBEPJBIMH TEIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHKE PE3yTHTATOB OTBITOB
0COOCHHOCTSIMH CTPOCHHSI BEIIIECTBA B TBEPJIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIIepUMEHTAILHOE JI0Ka3aTeIhCTBO 3aKOHA
[Tackaus.

Pemenwne 3amau Ha pacdeT JaBJICHUS TBEPOTO
Tena

4.2

,HaBJIeHI/Ie KHUIKOCTH

3aBHUCHUMOCTD JIaBJICHUS
YKUJKOCTU OT TUTyOUHBI.
ITneBMaTHyecKye MaITUHEL.
I'mopocratuyeckuit
napagokc. CooOmaromuecs
cocyapbl. ['mapaBnnueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH J1aBIICHUS
KUJAKOCTH OT TIIYOMHBI TOTPYKEHUS U IJIOTHOCTU
HKUIKOCTH.

Hab6mroneHue n 00bsiICHEHHE THAPOCTATUYSCKOTO
napajiokca Ha ocHoBe 3akoHa I[lackars.
N3y4yenne cooOUIaronmxcs CoCy10B.

Pemmenue 3a71a4 Ha pacyueT NaBIEHUS KUIKOCTH.
OObsicHEeHNE TPUHIINTIA IEHCTBUSA
TUAPABINYECKOTO TIpecca, MTHEBMATHIECKUX
MaIIIHH.

AHanu3 1 00bSICHEHHUE TPAKTUUECKUX CUTYAIIH,
JIEMOHCTPUPYIOIIHX MPOSIBIICHHUE JTaBIICHUS
XKUAKOCTH 1 3aKoHa [lackans, Hampumep
MPOLIECCOB B OpraHu3Me Mpu r1yO0OKOBOJHOM
HBIPSTHUT
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4.3 | AtmochepHoe AtMmocdepa 3emin DKCHepUMEHTAIbHOE OOHApYKEHHE
JTaBJICHUE U aTMOC(EpHOE aBJIEHUE. | aTMOC(HEPHOro JaBJICHHUS.
ITpuynHEI CyIIEeCTBOBaHUSA | AHaIU3 U OOBSICHEHUE OIBITOB U MPAKTHYECKUX
BO3AYLIHON 000JIOUKH CUTYyalui, CBA3aHHBIX C JICHCTBUEM
3emin. OnbitT TopprYeId. | atMoc(EPHOrO AaBIEHUS.
Wsmepenune atmocdepHoro | O6bICHEHHE CYLIECTBOBAHMS aTMOC(EPEI
NaBICHHS. 3aBUCHMOCTb Ha 3eMJIe U HEKOTOPBIX IJIaHETaX UJIH €€
aTMOC(EPHOTO JaBICHUS OTCYTCTBUS Ha Apyrux miaHerax u Jlyne.
OT BBICOTHI HaJl yPOBHEM OObsicHeHNEe U3MEHEHHMSI TUIOTHOCTH aTMOChephl
mops. [Tpubopsr C BBICOTOW U 3aBUCUMOCTH aTMOC(HEPHOTO
JUTSL ©3MEPEHUS JIABJICHUSI OT BBICOTHI.
aTMOC(EPHOT0 TABJICHUS Pemenue 3a1au Ha pacuet aTMocepHOro
JABJICHUSI.
N3yuenue yctpoiicTBa 6apomeTpa-aHepoua
4.4 | lleticTBue JleficTBHE )KUJIKOCTH M Ta3a | JKCIIEPUMEHTAIbHOE OOHAPYKEHHE ICHCTBUS
AKUJKOCTHU U rasza Ha MOTPYKEHHOE B HUX KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ha [IOIPYXKEHHOE Teno0. BeiTankuBaromas OrnpeneneHne BHITATKUBAIOIIECH CHUIIBI,
B HUX TEJIO (apxuMenoBa) cuia. 3aKOH | JEUCTBYIONIEH Ha TENO, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BoznyxonnaBanue

B KUJKOCTb.
[TpoBenenue u 0O6Cy)ACHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAUIKUBAIOIIEH CHJIBI, ICMCTBYIOIICH HA TEIO
B KHUJIKOCTH, OT 00BheMa OTPYKEHHOHN

B )KMJIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH.

IIposepxa nesasucumocmu gvlmankusaroueu
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cuvl, deticmayroujell Ha meJjio 8 HCUOKOCHU,

om maccwyl meida.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE

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

WIA KOHCTPYHPOBAHHUE JIOJAKHU U OTIPEIeIICHUE €€
IPy30T0BEMHOCTH

Hroro no pazgeny

21

Padora u MOIIHOCTB. JHEprus

5.1

PaGora n MOITHOCTB

Mexanunueckas padoTa.
MomtHocTh

DKCIEpPUMEHTAIBHOE OIPEETICHNE
MEXaHUYECKOU pabOThI CUIIBI TSKECTH

IIPU NAJEHUU TEJIa U CUJIbl TPEHUS

IIPY PABHOMEPHOM TIEPEMELIEHNH TEIIA

110 TOPU30HTAJIbHON [TOBEPXHOCTH.

Pacuer MomHOCTH, pa3zBUBaEMOM MPHU MOIbEME
10 JIECTHHUIIE.

Pemenue 3a1a4 Ha pacueT MEXaHUUYECKON pabOThHI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIdar, 010K, HAKJIOHHAS
IJI0CKOCTh. [IpaBuio
paBHOBECHS pblyara.
[IpumeneHue npasumia
pPaBHOBECHS pbluara

K 0J10Ky. «30J10TOC

OrnpezneneHue BHIMTPHIIIA B CHIIE IPOCTHIX
MEXaHU3MOB Ha IPUMEpPE pbluara, IMoJBUKHOTO

Y HETIOJIBM>KHOTO OJIOKOB, HAKJIIOHHOM MJIOCKOCTH.
HccnenoBanue yciioBusi paBHOBECHS phlyara.
OOHapyKeHHE CBOMCTB NPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX UHCTPYMEHTAX U MPUCTIOCOOIEHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAK¥Ke
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npaBwio» Mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY Y TEXHUKE

B KUBBIX OpTaHU3Max.
DKCHEepUMEHTAIbHOE TOKA3aTeIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] Hak1OHHOM MITOCKOCTH.
Peienue 3aa4 Ha mpUMEHEHUE TIpaBUiIa
paBHOBecus priuara u Ha pacuet KI1J]

5.3 | Mexanuueckas
DHEPrUs

MexaHnuueckasi JHEprusl.
Kunetnueckas

U TOTCHIMAIbHAS YHEPTHUSL.
[IpeBpamenue ogHOrO BUAa
MEXaHUYECKOU dSHEPTUU

B JIpyTrOil. 3aK0OH
COXpaHEHHMS SHEPTUU

B MEXaHUKE

3KCHepHM€HTaHBHOC ONIPCACIICHUC NU3MCHCHUA
KUHETUYECKON U HOTGHHH&HBHOﬁ OHCPTUHU TCJIa
IMpH €T0 CKAaTbIBAHWUH 110 HAKJIOHHOM INIOCKOCTH.
CDOpMy.TII/IPOBaHI/Ie Ha OCHOBC HUCCJICAOBAaHUA
3dKOHa COXPaHCHUA MEXaHUYECKOU OHCPIUHU.
O6CY}KI[€HI/I€ rpanug IpuUMCHUMOCTH 3aKOHA
COXpPaHCHHUA DHCPIHUH.

Pemienue 3aJad C UCIIOJIb30BaAaHHCM 3daKOHA
COXpPaHCHUA SHCPIun

Hroro 1o pazaeny 12
Pe3epBHOE Bpemst

OBUIEE KOJIMYECTBO 68
YACOB I10 ITTPOI'PAMME
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8 KJIACC
Ne HaunmeHnoBanue KomnuectBo | IIporpammuoe conepkannie | OCHOBHBIE BUIBI ICATEIHLHOCTH 00YJaIOIIUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
TensioBbie ABJICHUS
1.1 | Ctpoenue u cBOCTBa 7 OCHOBHBIE TTOJIOKEHUS HabmrofeHre u HHTEpIpeTaIHsl OMBITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOEHHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKyJl. OTbITHI,
MOATBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEpIOro, KUIKOTO
¥ ra3000pa3HOro COCTOSTHUM
BEILECTBA.
Kpucramumueckue

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

U KalWISIPHBIE SIBJICHUSL.
TermmoBoe pacmpeHue

Y C)KaTHE

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

Pemenue 3a1a4 1o oleHMBAHUIO KOJTHMYECTBA
aTOMOB WJIM MOJIEKYJI B €JIUHUIIC 00beMa
BEIIECTBA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMeED,
¢dbparmenTta nosmsl Jlykpenus «O npupoje
BeIle») ¢ M3JI0KEHUEM 000CHOBAaHUM aTOMHOMN
TUIIOTE3BI (CMBICIIOBOE YTCHHE).

OreHka yOeIuTeIbHOCTH STUX 000CHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOTO IBH)KEHUS, SIBIICHUS
muby3un 1 pazaTudril MEXTy HUIMU Ha OCHOBE
ITOJI0’KEHUN MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH CTPOEHUS BEIIECTBA.

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

C UCITOJIb30BAaHUEM TOJI0KEHUI MOJICKYJISIPHO-
KHMHETUYECKOW TEOPHUH CTPOECHUS BEILIECTBA.
[IpoBeneHre OMBITOB MO BHIPAIITMBAHUIO
KPUCTAJUTIOB TIOBAPEHHOM COJIM WJIM caxapa.
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[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIONIUX KAWUIAPHbBIC SIBJICHUS

U SIBJICHHE CMAYUBaHMUS.

OOBsiCHEHHE POJIH KaTUJUISIPHBIX SBICHUN

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOAECHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, JKUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUsT 00beMa TBEPIBIX Tell,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH),
JTaBJICHUS Tra3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U X
00BsSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUYECHUS.

AHaJIU3 MPAKTUYECKUX CUTYallUM, CBA3aHHBIX
CO CBOMCTBAMH Ia30B, )KUJIKOCTEN U TBEPABIX TEIl

1.2

TermnoBbeie TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBH>KEHUS
yacTull. BHyTpeHHs4
sHeprus. CrocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUHU: TeIUIonepeiaya

U COBEpILIEHHE paOOTHL

O6ocHOBaHWE TTPaBUII U3MEPCHHS TEMIIEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB U3MEPEHUS

Y IIKaJ TEMIIEPATYPHI.

Habmronenre u 00bSICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEH
SHEPIrUU TeJla B Pe3yJbTaTe TeIIonepeaun

Y pabOThI BHEIIHUX CHUJL.

Habmronenre n 00bICHEHHE ONBITOB,
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Buabl Teronepenayu:
TETUIONPOBOAHOCT,
KOHBEKIIHUS, U3JTyYEHHUE.
KonngecTBO TEIIIOTHI.

VY nenpHas TEMI0EMKOCTh
BellecTBa. TemiooOMeH
Y TEIUIOBOE PaBHOBECHE.
YpaBHEHUE TENIOBOTO
Oamanca. IlimaBienne

U OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenwHas TerioTa
IUIABJICHUA.
[TapooGpazoBanue

N KOHACHCALIH. I/IcnapeHHe.

Kunenue. Y genpHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TeniaoTa
CrOpaHwusl.

[TpuHuUnBl padbOTHI
TeraoBbIX aBurarenei KI1J]
TEIJIOBOTO JIBUTATES.

o0CyXIeHHE MPAKTHYCCKUX CUTYaINH,
JEMOHCTPUPYIOIIHNX PA3TUIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHa

IIPY CMCIIIMBAHUY XOJIOAHOU U TOPSYCH BOJIBI.
HaOiroieHre yCTaHOBJICHHS TEILIOBOTO
PaBHOBECHS MEXKy TOpsSYEH U XOJIOAHOUW BOJION.
Omnpenenenue (M3MEPEHUE) KOJIMIECTBA
TEIUIOTHI, MTOJIYYCHHOTO BOJIOW IPH TEINTIO0OOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue (MU3MEpEeHUE) yIAETbHOU
TEMJI0EMKOCTH BEIlIEeCTRA.

Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMUECTBA TEIJIOTHI U TETNIOEMKOCTH

IIPH TETIUIO0OOMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
UCIOJIb30BaHUS TETIJIOBBIX CBOMCTB BEIIECTB

¥ MaTEpHUAJIOB, HATIPUMED, B IEIAX
DHEPTOCOCPEKEHNUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HabGntonenue siBeHnit ucnapeHust

Y KOH/ICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
Pa3IUYHBIX JKUAKOCTEM.

OOBsiICHEHUE SIBICHHUI NCTIAPCHIS
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TermnoBble ABUTATENN

Y 3aI1Ta OKPYKAIOILIEH
Cpenpl.

3aKOH COXpaHEHHUs

Y IPEBPAIICHUS SHEPTUH
B TEIUIOBBIX MPOIIECCaX

Y KOHJIEHCAIIUX Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHSI.

Habmonenue u o0bsiCHEHUE Mpoliecca KUIEHMS,

B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATYPHI
KUIICHUS OT JaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTETLHOMN
BJIQXKHOCTHU BO3/1yXa.

Habumronenue npoiiecca mjiaBjieHus
KPUCTAJUTMYECKOT O BEIlleCTBa, HAIPUMeED, JIb/a.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTAJUTUYECKHUX TE U Pa3MATUYCHUS

IIpU HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHUE) yI€IbHON TETIOTHI
TUTABJICHUS JIbJIA.

OObsicHEHUE SIBICHUM TI1aBICHUS

U KPUCTAJUTU3AlUKA HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI.

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

Y KPUCTAJUIM3ALNUH, UCTIAPEHUH U KOHJICHCAIIUH.
AHanu3 cuTyanui NpakTUYeCKOro NpUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HaIpuMep, MOJTYyYEHHUE CBEPXUUCTHIX
MaTepuasoB, COJIEBasi FPesiKa U Jp.

AHanu3 paboThl U 00BSICHEHUE TPUHIUIIA
JEUCTBHS TEIJIOBOTO JIBUTATEISL.
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Brruncnenue KkoamyecTsa TEMIOTHI,
BBIJICJISIFOLETOCS IPU CTOPAHUHU PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cykIeHHe SKOJTOTUUECKUX MOCIEACTBUN
HCTIOJIb30BAHUS JBUTATENECH BHYTPEHHETO
CrOpaHMs, TETUIOBBIX U THAPOIIIECKTPOCTAHIIUN

Uroro no pazgeny

28

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

2.1 | DnexTpudeckue
3apsbl.

3apsKeHHbBIE TENa

U UX B3aUMOJIECHCTBUSA

7

DIeKTpU3alus Tedl.

JIBa poaa 3JIeKTpUIECKUX
3apsanoB. Bzaumoperncteue
3apsKEHHBIX TEJl.

3akoH KysnoHa (3aBUCUMOCTb

CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apAJI0B

U PACCTOSIHUS MEXTY
TEJIaMH).
DIEKTPUUECKOE TIOJIE.
HanpsixeHHOCTD
AIEKTPUYECKOTO TOJIS.
[IpyHIMI cyniepno3unuu
AIEKTPUUECKUX TTOJIEH

(Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snextpruecknx
3apsaa0B. DIEMEHTapPHBIN
AIEKTPUYECKUM 3apsil.

HaGnroneHue v mpoBeieHrEe OBITOB

T10 BJICKTPU3AIUU TEJI IPU COMPUKOCHOBEHUH

Y UHIAYKIMEH.

Habaronenue n oObsicHEHHE B3aUMOIEHCTBUS
OJTHOMMEHHO Y Pa3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsiCHEHHE TPUHITUTIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEH

C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPsAI0OB B BEIIECTBE.
Pacno3naBaHue u 00OBSICHEHUE SIBICHUMN
AJIEKTPU3ALIMU B TOBCEIHEBHOM )KU3HU.
Haobnronenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAaHCHUS
AJIEKTPUUECKOTO 3apsa.

HaOmtoeHre onbITOB O MOASIUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanue neHCTBUS SJIICKTPUIECKOTO MO
Ha MPOBOJHUKU U JTUDJICKTPUKH
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Ctpoenue aToma.
[IpoBonHuKH

U JUDJIEKTPUKH. 3aKOH
COXpaHEHMS IIEKTPUUYECKOTO
3apsaa

2.2

IlocTosHHBIN
BJIEKTPUYECKUH TOK

20

DIIEKTPUUYECKUN TOK.

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

B )KMJIKOCTSIX U razax.
DIIeKTprUYECcKas LEIb.
Cuita Toka. DIeKTprUIecKkoe
HaIpsKEHUE.
ConpoTtuBiieHHE
IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBIICHUE BELIECTBA.
3akon OMa i1 yyacTka
nend. [locinenoBareaprHOE
Y MapajuielIbHOE COeIMHEHUE
MIPOBOJTHUKOB.

Pabora u MomHoCTh
AIEKTPUYECKOTO TOKA.

Hab6ntonenue pa3iudHbIX BUOB JEHCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B TOBCETHEBHOM KU3HMU.
Haburonenre BO3HHKHOBEHUS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B KHUJIKOCTH.

COopKa 1 UCTIBITAHHE IIEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKA.

H3mepeHue cuibl TOKa aMIIEPMETPOM.
H3mepeHue 37eKTpUUeCKOT0 HapsiKEHUs
BOJIbTMETPOM.

[IpoBenenue u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €r0 JUIAHBI, IUIOIAIN ITOIIEPEYHOr0 CEUEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka npaBuiia CJI0KEHUS HANPSIKEHUN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.
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3akoH J[xxoyns—Jlenua.
DIIEKTPUUYECKHUE 1IETTH

U IOTpeduTeNnu
3JIEKTPUYECKON YHEPIUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka mpaBuia i CUJIbI TOKA

MIPU MapAILICIIbHOM COCIMHEHUH PE3UCTOPOB.
AHanu3 cuTyauui Nocjie10BaTeIbHOTO U
MapajIeIbHOr0 COEAUHEHUS TPOBOTHUKOB

B JJOMAIIIHUX AJIEKTPUUECKUX CETSIX.

Pemenne 3aaau ¢ ucnonb3zoBaHuem 3akoHa Oma
u GopMyIT pacyeTa dJIEKTPUIECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM

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

OnpeniesieHue MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJIEJISIEMOM Ha PE3UCTOPE.

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

IIPU MOJIbEME IPy3a IEKTPOJBUTATEIIEM.
OObsicHEHUE YCTPONCTBA M IPUHITUTIA IEHCTBUS
JIOMAIIHUX 3JIEKTPOHATPEBATENIbHBIX TPUOOPOB.
OObsicHEHNE TPUYMH KOPOTKOTO 3aMbIKAHUS

Y TIPUHIUIIA TEUCTBUS IIJIABKUX
MPEAOXPAHUTENICH.

Pewenue 3aaa4 ¢ HCIIOJIB30BAHMEM 3aKOHA
Jxoyns—JIenna

2.3

MarHuTHBIC SIBICHHUS

TlocTOsTHHBIE MATHUTHI.
B3aumoaencTBue

HccnenoBanyue MarHuTHOTO B3aMMOJIEUCTBUS
MMOCTOSSHHBIX MArHUTOB.
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MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe nojJie.
MarunuTHOE 110JIe 3eMIIH

1 €T'0 3HAaUCHHE JIJIS KU3HHU
Ha 3emuie. OnbIT Dpcrena.
MarsuTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
3JIEKTPOMArHUTOB

B TeXHUKE. [[ericTBHE
MarHUTHOTO TTOJIS

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

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTrO MOJIsl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3ICICHUH.
HccnemoBanue MarHMTHOT'O B3aMMOCHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJISl TIOCTOSHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/ICTICHUH.
[IpoBeneHne ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHue siBICHUS] HAMarHU4MBaHUS
BCIIIECTBA.

HccnenoBanue 1eMCTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

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

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

Ha IPOBOJHUK C TOKOM.

N3ydenue AencTBUS 3JIEKTPOABUTATENIS.
N3mepenune KII/I anekTpoaBuratenbHOM

YCTaHOBKH.
Pacno3zHaBaHue u aHaIU3 pa3IUIHbIX
MIPUMEHEHU AIEKTPOJIBUTaTENEH

(TpaHcTOpT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnexTpoMarHuTHas 4 Omneitel @apanes. SIBnenne | ONBITHI IO UCCIIETOBAHUIO SBICHUS
WHTYKIHSI 3JIEKTPOMArHUTHOM AIIEKTPOMArHUTHOM MHIYKIIMH: UCCIIETOBAHUE
vHAyKuuu. [IpaBuno Jlenua. | u3MEHEHUN 3Ha4YE€HUs U HAIIPABIICHUS
DIIEKTPOreHepaTop. WH]JIYKIIMOHHOT'O TOKa
CnocoObl osTy4eHusl
3JIEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIUH
Ha BO300OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU
Uroro o pazgeny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC
No HaumenoBanue Komnuectso | IIporpammuoe cogepkanue | OCHOBHBIC BUJIBI ACATEILHOCTH O0YUAOITUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
Mexanuveckue siBJICHUA
1.1 | Mexanuueckoe 10 MexaHnyeckoe IBUKEHHUE. AHanu3 1 00CYXKJeHHUE PA3TUIHBIX TPUMEPOB

JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHU

MarepuanbHas TOUKa.
Cucrema otcuera.
OTHOCHUTENIBLHOCTh
MEXaHUYECKOTO JIBUKEHHUSI.
PaBHOMEpHOE
NPSMOJIMHENHOE IBUKEHHUE.
HepaBromepHoe
NPSMOJIMHENHOE IBUKEHHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTb TeJa NpH
HEPAaBHOMEPHOM JIBUKECHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE IBUKECHUE.
CBoOonHOE TIazicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBHKEHNE

10 OKPYKHOCTH.

[Tepuon n wactora
obparenus. Jlnneinas

Y yTJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUSI.

OO6cyxIeHre rpaHull IPUMEHUMOCTH MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pas3IMuHbIMU cioco0amu (ypaBHEHHUE, TaOIUIIA,
rpaduk).

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

Habmronenne MexaHn4ecKoro ABUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEJIBHO Pa3HbIX
TE€J OTCUETA.

AHanu3 tekcta ['anunes 00 OTHOCUTEIbHOCTH
JIBMYKEHUST; BBITIOJIHCHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpeneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABM)KCHHS IIIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHHE CI0CO00B
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[lenTpocTpeMUTeNbHOE
YCKOPEHUE

MPUOIMIKEHHOTO ONIPEACICHUSI MTHOBEHHOM
CKOpOCTH.

Ornpenenenue CKOpOCTH paBHOMEPHOTO
JBIDKECHUS (IIapUKa B KUIKOCTU, MOJACIH
AIEKTPUUYECKOT0 aBTOMOOWIIS U T. I.).
Onpenenenue nyTH, MPOKWICHHOTO 33 JaHHbBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBOKEHUSI OT BPEMEHH.

OO6cyxIeHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuaoMeTpoB).

Brlunciienue 1yt U CKOpOCTH pH
PaBHOYCKOPEHHOM IPSAMOJIMHEUHOM JBUKECHUU
Tea.

OnpezneneHue NpoMIeHHOr0 MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O ITPSMOJIMHEMHOTO
JBU)KEHUS TENA OT BPEMEHMU.

IIposepxa cunomeswvi: eciu

npU pagHOyCKOPEHHOM OBUNCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYemmuulx yuce’, mo
COOmMBEemcmayoujue NPOMeNCYmKU 8pemeHu
00UHAKOBYIL.

OnpeneneHue yCKOpEeHUs Telia

IIPY PAaBHOYCKOPEHHOM JBHKECHUU
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10 HAaKJIOHHOM INIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpaIleHus
TeJa MO OKPY>KHOCTH.

OrnpeneneHne CKOpoCTH paBHOMEPHOTO
JIBOKEHUS Teja MO0 OKPYKHOCTH.

Peuienue 3a1a4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JIBUXKEHUS pa3IMYHbIX BUIOB.
Pacno3naBanue u npuOIMKEeHHOE ONMKMCaHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKECHUS
B IIPUPOJIE U TEXHHUKE (Ha MpUMepax CBOOOTHO
MMaJIaroIINX TEN, IBMKCHUS JKUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U . )

1.2

B3aumoneiictBue tei

20

[Tepseblii 3akoH HproTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpuHUMI cyrnepno3unuu
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

HaGmronenue n 06CyxieHre onbITOB

C IBIDKEHUEM TeJIa IPH YMCHBIIICHUH BIIASTHHS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBHKCHHIO.
Amnanns tekcra ['anuiest ¢ onmucaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBHITIOJTHCHHUE 3aJJaHUM 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyxIeHre BO3MOYKHOCTH BBITIOTHEHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCYETa.

Hab6mronenne u oOCcyXaecHNE MEXaHHUICCKUX
SIBJICHUH, TIPOUCXOSAIINX B CHCTEME OTCUCTA
«Temexka» npu ee paBHOMEPHOM
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Bokpyr Counnna. [lepBas
KOCMMYECKasi CKOPOCTb.
HesecomocTs 1 neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AOCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPENJIEHHON OChIO
BpauieHus. MOMEHT CHUIIBL.
LenTp TsxecTn

Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (HU3UKH.

JlencTBus ¢ BEKTOpAMU CHUIL: BBITIOJIHEHUE
3aJIaHUH TI0 CIIOKEHUIO Y BRIYMTAHUIO
BEKTOPOB.

HaGnroneHue w/minm npoBeieHUE OMbITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPHUJI0KEHHON K HEMY CHJIBI M1 MACChI
Tena.

AHau3 1 00bSICHEHUE SABJICHUN
C UCTIOJIL30BaHNUEM BTOPOTro 3akoHa HeroToHa.

Pemrenue 3aaq ¢ UCMOIb30BAHUEM BTOPOTO
3akoHa HpI0TOHA 1 TIpaBuIIa CIIOKCHHS CHJL.
Omnpenenenne )KECTKOCTH TPY>KUHBI.

AnHanu3 cuTyarui, B KOTOPBIX HaOII0Jar0TCs
ynpyrue aedopManuu, 1 uX 00bsICHCHHE

C UCTIOJIb30BaHNEM 3aKoHa ['yKa.

Pemienue 3a1a4 ¢ uCnosib30BaHUEM 3aKoHa | 'yka.

HccnenoBanne 3aBUCIMOCTH CHITBI TPEHUS
CKOJIBKCHHUS OT CHJIBI HOPMAJIbHOTO JTaBJICHUS.
OOcyxIeHre pe3yJIbTaTOB UCCIICI0BaHUS.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIBKCHHUS.

W3mepeHue CHTbl TPEHUS TTOKOSI.

Pemenne 3amad ¢ ucrnoab3oBaHueM HOPMYITBI
JUISL CUJIBI TPSHHSI CKOJIBKCHUS.

AHann3 IBMKSHUS TEJI TOJIBKO MO AEUCTBUEM
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CHJIBI TSDKECTH — CBOOOTHOTO MaICHUS.
OOBsiICHEHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOIHOT'O MAJICHHS OT MACCHI TEJA.

O1eHKa BEJIMYUHBI CHIIBI TATOTEHHS,
JNIEUCTBYIOLLIEN MEXKIY ABYMS TeIaMH

(711 pa3HBIX Mace).

AHanu3 IBMKEHUS HEOECHBIX TEJl

IOJT J€MUCTBUEM CHJIBI TATOTCHUS

(C MCITOJIb30BaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB MHGOPMAIIUN).

Penrenne 3aga4 ¢ MCnoab30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JIJISL pacueTa CUJIbl TIKECTH.

AHaJIN3 OpUTMHAIBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOIO TATOTECHUS; BHITIOJHEHUE 33 JaHU I
10 TEKCTY (CMBICJIOBOE UTCHUE).

HaGmronenue n 06CykaeHre OmbITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBIDKCHUH.

AHau3 yCJI0BUN BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPYy3KHU.

Pemenue 3a1a4 Ha ornpe/iesieHUe Beca Teja

B PA3JIMYHBIX YCIIOBUSX.

AHanu3 cuJl, AeUCTBYIOIINUX HA TEJIO,
MOKOSIIIIeecs] Ha OIope.

OrnpeneneHue EHTpa TSHKECTH Pa3IudHbBIX Tell
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1.3.

3aKOHBI COXPAHEHUS

10

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

Mexanuueckas pabora

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

u paboTsl. [loTeHnnanbHas
SHEPrus Tena, HOIHITOro
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHunanbHas SHEPTUsS
CKATOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPTHUH. 3aKOH COXPaHECHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u 00CyX1€HUE ONBITOB,
JIEMOHCTPUPYIOIIUX MIepejady UMITYJIbca

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

Y HEYNIPYTroM B3aUMOJIEHCTBUU TE.

AHanu3 CUTyaluil B OKpYKarolen Ku3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCa.

Pacmno3naBanue sBJICHUS PEAKTUBHOTO
JIBIDKCHHMS B TIPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0HA COXPAHECHHS UMITYJIbCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOJICHCTBUSI TEI
(Ha mpuMepax HEYNPyroro B3auMOIEHCTBHS,
YIPYToro LEHTPAIBHOTO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pelrenne 3a1ad ¢ MCHOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue pabOTHI CUIIBI YIPYTOCTH

P NOABEME TPy3a C UCIOIB30BAaHUEM
HETMOJABUKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne noTeHIMaIbHOM Y3 HEPTHUH YIIPYTO
nehOpMUPOBAHHOMN MPYKUHBI.

N3MepeHne KNHETUYECKON SJHEPTHUH TEJIa

MO JJIMHE TOPMO3HOIO MYTH.
DKCIEepUMEHTAIIbHOE CPAaBHEHHE U3MEHEHUS
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MOTCHUUAIBHOU U KHHETUYECKOM DHEPTUM TENa
IIpY JIBUXKEHUHU 110 HAKJIOHHOM IUIOCKOCTH.
OKCIIepUMEHTAJIbHAs IPOBEPKaA 3aKOHA
COXpPAaHEHHUs MEXaHUYECKOU DHEPIUU

pu CBOOOJIHOM MaJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOU SHEPIUM IS pacyera

HOTCHHH&J’IBHOﬁ 1 KMHETUYECKOU SHCPI‘I/Iﬁ TCia.

Pemenue 3aa4 C UCITIOJIB30BAaHUECM 3aKOHAa
COXPAaHCHUA MEXaHUYECKOM OHCPIUHN

Hroro no pazgeny

40

MexaHuuecKkue KoJ1e0aHusl ¥ BOJTHBI

2.1

Mexaanueckue
KoJicOaHUs

7

KonebarensHoe ABMKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTYyAA.
MaremaTrueckui u
MPY>KUHHBIA MasITHUKHU.
[IpeBpaienue 3Heprun
pu KoJieOaTeIbHOM
JIBU>KEHUU.

3aryxaromme KojaeoaHusl.
BriHyX1eHHbBIE KoJIeOaHMS.
Pe3onanc

HaOmronenue koxebauuii moa JeiiCTBUEM CHUIT
TSOKECTU U YIIPYTOCTU U OOHAPYKECHHE
MOJ00HBIX KOJICOAHHH B OKPYIKAIOIIIEM MHUPE.
AHanu3 kojie0aHM rpy3a Ha HUTH

Y Ha MPY>KUHE.

OmnpeneneHue 4acTOThl KoJIeOaHUM
MaTEMATUYECKOTO U NPY>KUHHOTO MASITHUKOB.
Habaronenue u oObsiCHEHUE SIBIICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH MIEPUOIA
KoJIeOaHUM MOABEIICHHOTO K HUTH Tpy3a

OT JJIUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHMI

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

HaOmronenue u 0o0CyXJ1€HUE OIBITOB,
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JEMOHCTPUPYIOLIHUX 3aBUCUMOCTb IIEpUoaa
KOJ1Ie0aHUI TPYKUHHOTO MAasiITHUKA OT MACChI
rpy3a U )XECTKOCTH IPYKUHBI.

IIprMeHeHre MaTEMaTUYECKOT O

Y IPYKUHHOT'O MAasTHUKOB B KAUECTBE MOJEIIEN

JUTSI OTIMUCAHUS KOJICOaHUH B OKPYXKAIOIIEM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHHEM
WM OIIEHKOW 9acTOTHI (IIepro/ia)
KoJie0aHuH.

Hsmepenue ycxopenus c60000H020 nademust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TIOTIEPEYHbIC BOJIHBI.
JImiHa BOJTHBI M CKOPOCTH €€
pacnpocTpaHeHHUs.
MexaHn4eCcKue BOJTHBI

B TBEPJ/IOM TeIIE,
CECMUYECKUE BOJIHBI.
3ByK. [ poMKOCTB 3ByKa

¥ BbICOTa ToHA. OTpakeHue
3Byka. Ma(ppa3ByK

U yJIBTPa3BYK

OO6Hapy:KeHHe U aHAJIU3 BOJTHOBBIX SIBICHUM
B OKPY>KaIOIlleM MHpE.

Hab6mronenue pacnpocTpaHeHus PO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

U 00HaApyKEHUE aHAJIOTUYHBIX BUI0B BOJIH

B NpUpo/ie (3BYK, BOJHBI Ha BOJIE).
Brruncrienre AMHbI BOJTHBI K CKOPOCTH
pacrnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCNEepUMEHTAIIBHOE OTNpPEeIeTICHUE TPAHHUIL
YaCTOTHI CIBIIINMBIX 3BYKOBBIX

KoJIeOaHuH.

HabGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

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

B TEXHUKE (IXOJIOKAIUs, YIbTPA3BYK

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

110 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazgeny

15

3J'leKTp0MaFHI/ITHO€ moJi€ U 3JICEKTPOMATIrHUTHBIC BOJIHDI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIIUX
noJje ONEeKTPOMarHUTHBIE BOIHBL. | B3AUMOCBA3b JIEKTPUUECKOT0 U MATHUTHOTO
Y DJIEKTPOMArHUTHBIE CaoiicTBa OJIEH.
BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIbHOE NU3yYEHHUE CBOMCTB
[IIkaJia >IEKTPOMArHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonp3oBanme C TIOMOIIIbI0 MOOMIBHOTO TesedoHa).
3JICKTPOMAarHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
IUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma.
ONEKTPOMAarHUTHas IPUPOAA | AHAIHM3 TEKCTOB, ONMUCHIBAIONIUX TPOSBICHHUS
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE:
BonHoBEIE CBOMCTBA CBETA KUBBIE OPraHU3MBbI, U3JTy4YEHUsI HEOECHBIX TEJ
(CMBICIIOBOE UTEHUE).
PacriozHaBaHue 1 aHAIN3 pa3InYHBIX
IPUMEHEHUH AIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonp3oBaHueM Gpopmyn
JUISL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YAaCTOTHI CBETA
Uroro mo pazmeny 6
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CBeToOBBI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBast Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunerinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connua u JIyHBbL.
Otpaxenue ceta. [lmockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOIIUX
SIBIICHUC TIPSIMOJIMHEHHOTO
pacrpoCTpaHEHUS CBETA

(BOBHUKHOBEHHE TE€HU U MOJIYTEHN),

Y X UHTEPIPETAIHS C UCTIOIb30BAHHEM
MOHSITHS CBETOBOTO JIyya.

OOBsICHEHHE U MOJICTTUPOBAHUE COTHEUHOT'O
Y JIYHHOT'O 3aTMCHUH.

HccnenoBanue 3aBUCUMOCTH

yTrila OTPa)KEHUsI CBETOBOTO JIy4a OT yriia
naJCHMUA.

N3yyeHue cBONCTB N300paKE€HUs B IJIOCKOM
3epKa’e.

HaOmronenue n 00bsICHEHHE OIIBITOB

10 TIOJTYYEHUIO U300paKEHUI B BOTHYTOM

U BBIMTYKJIOM 3€pKajiax.

HaOmnronenue u 00bICHEHHUE OIBITOB

0 MPEJIOMJICHUIO CBETa HA TPAHUIIE
Pa3TUYHBIX CPEJI, B TOM YHCIIE OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEIOMJICHHS OT YTJIa TIaJICHHS CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIION.
Pacno3znaBaHue SIBIICHUN OTPAKEHUS

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

Pemenue 3aga4 ¢ HCOJIL30BAHUEM 3aKOHOB
OTpAKCHUA U ITPCIIOMJICHHUA CBCTA

4.2 | JIuH3bI ¥ OITHYECCKHUEC 6 JIunza. Xon nyueii B muH3e. | [lonmyueHnue nzo0pakeHu# ¢ TOMOIIBIO
npuOOpbI Onrtrueckas cucrema coOuparouiei 1 paccenBaroiei JINH3.
doToanmapara, mukpockorna | OnpeaeneHue (OKYCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTUYECKON CUJTBI COOUpAIOIIIEH
OTITHYECKAsI CUCTEMA. JIUH3BIL.
bnuzopykocTh AHanu3 ycTpoNCTBa U MPUHITUTIA ICUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmnapaTa, MUKpOCKOIIa, TEJIECKOIA.
M3yueHne MoAenu ria3za Kak ONTHYECKOM
CUCTEMBI.
AHanu3 siBJIeHUN OJU30pYKOCTH
Y TalIbHO30PKOCTH, TPUHIUIIA AEHCTBUS
OYKOB
4.3 | Paznoxenue 6e10ro 3 Pasnoxxenue 6e10oro cBeTa HaGmronenue pasnoskeHust 6€J10ro cBera
CBETa B CHEKTP B criekTp. OnbiTel Hbl0TOHA. | B CITEKTD.
CroxeHue CreKTpaibHbIX HaGmronenne n o0bsICHEHNE OTIBITOB
uBeToB. J{ucnepcus ceera IO MOJYYEHHIO OEJIOr0 CBETA MPU CIIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHue u 00bICHEHNE ONIBITOB
10 BOCIIPUSITHUIO LIBETA MPEIMETOB MPU UX
HaOJII0JICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKK)
Uroro no pazneny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucniyckanwme u Omnbitet Pe3epdopna OO6cyxnenue 1enu onbiToB Pesepdopaa
IIOTJIOLIEHUE CBETA Y IJIaHEeTapHas MOJIEIb 10 UCCIIEJOBAHUIO AaTOMOB, BBIIBUKEHNE
aTOMOM aroma. Mozens atoMa bopa. | runores3 0 BO3MOKHBIX pE3yJIbTaTaX ONbITOB

HcnyckaHue u MOMJIOMIEHHE | B 3aBUCUMOCTH OT IIPEAIIOIAraeMOr0 CTPOEHUS

cBeTa aToMoM. KBaHTHI. aTOMOB, (hOPMYJMPOBAHHE BHIBOJIOB

JIunenyaTele CIEKTPBI U3 PE3YJIBTATOB ONBITOB.
OO6cyxaeHne NpoOTUBOPEUNi MIaHeTapHON
MOZENIN aTOMa U OCHOBaHUM ISl TUIIOTE3bI
Bbopa o crarmoHapHbIX OpOUTaX IIIEKTPOHOB.
Habunronenue CriTomHbIX U TUHEHYaThIX
CIEKTPOB U3JIyYEHHUSI PA3TUYHBIX BEIIECTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CTtpoeHHne aTOMHOTO PagnoaktuBHOCTE. Anbga-, | OOCyKIeHHE BO3MOXKHBIX TUIIOTE3 O MOJIETISX

saqpa

OeTa- ¥ raMMa-u3Iy4deHUsI.
CrtpoeHue aToMHOTO s/1pa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3oTomsl.
PagnoakTtuBHbBIC
npespaienus. [lepuon
roJjypacnaja aTOMHBIX SIJIEP

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

U T10 TTOJIOKEHHUIO B IEPUOJUIECKOMN crcTeMe
AJIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa si/Ipa U €ro
MOJIOKEHHUS B IEPUOJIMUECKON cucTeMe

P 0-pPaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL 1O TOTOBBIM
doTorpadusim.

OOHapykeHHe U U3MEPEHNE PAIHALIMIOHHOTO
(hoHa C MOMOIUIBIO JO3UMETPA, OIIEHKA €ro
MHTEHCHUBHOCTH.
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Ananu3 OMOJIOTHYECKUX U3MEHECHUH,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaOAKTHBHBIX U3ITYYCHHM.
Vcnonb30BaHNe paiMiOAKTUBHBIX M3TYUCHHN
B MEUIIMHE

5.3 | SlnepHble peakuu 7 Anepusie peakuuu. 3akoHbl | Pemienue 3aga4 ¢ HCIOJIb30BaHUEM 3aKOHOB
COXpaHEHMS 3aps10BOrO COXpaHEHHMsI MACCOBBIX U 3apsI0OBBIX YHCEII
Y MacCcOBOT'0 YHCEIL. Ha ONPEACIICHUE PE3YJIbTATOB SAEPHBIX
DHeprus CBs3U aTOMHBIX peakuuii; aHaJn3 BO3MOKHOCTH
anep. CBsi3b Macchbl VI HEBO3MOKHOCTH SIAEPHON PEaKIUU.
1 oHepruu. Peakiyu cunTe3a | OneHKa YHEPTUH CBSI3H A€ C UCTIOJIL30BAHUEM
u fenenus aaep. UcTtounuku | hopmyibl DAHINTEHHA.
sHepruu COHIA U 3BE3]1. OOcyxeHne NepcreKTHB UCTIONIb30BAHUS
SAnepHas sHEpreTHKA. YIPaBISEMOr0 TEPMOSIEPHOTO CUHTE3A.
JlelicTBHS paguOaKTUBHBIX OO6cyxaeHre TPEeUMYIECTB U IKOJIOTHIECKUX
W3JIy4YCHHUI Ha KUBBIE npo0JieM, CBSI3aHHBIX C SJICPHON YHEPTreTUKON
OpraHU3MBI

Hroro no pazgeny 17

IHoBTOPUTEIHbHO-0000 A0 MOTYJIb

IToBTOpEHUE 9 CucremaTtuzanus BrimoniHeHne yueOHBIX 3a/1aHUi, TPEOYIOIINX

1 00001eHre
CoJIep)KaHMs Kypca
bu3ukm 3a 7-9 KIacchl

1 00001IeHIE TTPEIMETHOTO
CoJIep KaHMs U OIbITa
JESITEIbHOCTH,
IPHOOPETEHHOTO

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

JEMOHCTpAllMd KOMIIETEHTHOCTEN,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

— MPUMEHEHHUS TTOJTYYEHHBIX 3HAHUM

JUISl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SABJIEHUN B OKPYKarOUIEH PUPOJIE,

B [TIOBCE/IHEBHOM KM3HU U BBISABICHUS
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[ToagroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
9K3aMeHy Mo (u3nKe

JU1s1 00yYaromuxcs,
BbIOpABIIMX 3TOT YUEOHBIN
npeaMer

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHUSI OCBOCHHBIX
DKCIIEPUMEHTAIIbHBIX YMEHHUIN

JUISL UCCJIEIOBAHUS (PUBHUECKUX SIBIICHU,

B TOM YHCJIE JJISl IPOBEPKU TUIIOTES

Y BBISIBJIICHUS 3aKOHOMEPHOCTEM.

Pemenne pacueTHbIX 3a7a4, B TOM YHCJIE
MpEANOJIaraloIrX UCI0JIb30BaHUe (PU3NUECKUX
MO/JIEJIEM U OCHOBAHHBIX HA COJEPKAHUU
Pa3JIMUHBIX pa3esioB Kypca (U3UKH.
BrinonHeHue u 3ammura rpynmnoBbIX

WJIA UHIUBUIYaIbHBIX IIPOCKTOB, CBA3aHHBIX
C cojiepKaHueM Kypca GU3UKH

Uroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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IEPEUYEHB (KOJJUPUKATOP) PACITIPEJAEJEHHBIX 11O KJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUS U DJIEMEHTOB COJIEP) KAHUS 11O ®PU3UKE

B ¢denepanbHbIX M peruoHa’gbHBIX MPOLEAYpaxX OLICHKHM KauyecTBa OOpa30BaHMS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacIlpeesieHHbIX M0 KJaccaM IMPOBEPSIEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MPOTrpaMMBbI
OCHOBHOT'O 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEpKaHUs 10 (PU3UKe.

7 KJIIACC

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTaThl OCBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
NPOrpamMMmblI

Kon [IpoBepsiemble MpeAMETHBIE PE3YJIHTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHus
pesyJbrarta

11 UCII0JIB30BaTh U3yUYEHHBIEC TOHATHS

1.2 pa3inyath SBJICHHS 10 OINHCAHUIO UX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIbBITOB, JIEMOHCTPUPYIOLUIUMX JaHHOE (u3nuecKoe
SIBJICHUE

1.3 pacmo3HaBaTh IMPOSIBJICHHE HM3YyYCHHBIX (PU3WYECKUX  SIBICHUH

B OKPY)KaIOIIEM MUPE, B TOM YHUCJIEC (PU3MUECKUE SIBICHUSI B IPUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTHUECKYIO 3a/layy B yueOHYIO, BBIIEISATD
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUSCKUX SIBJICHUI

1.4 ONKCHIBATh HM3yYCHHBIC CBOWCTBA TN W (UINICCKUE SBICHHUSA,
UCTIONB3YA (pU3MYecKre BETUYWHBI, TPH ONUCAHWW MPABUIHHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOJIB3YEMBIX BEIWYWH, UX
0003HaYEHUs U €IUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (PU3WYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTHh TpadUKH  HW3YYEHHBIX  3aBUCHUMOCTEH
(bU3UICCKUX BEIIMYUH

1.5 XapaKTepru30BaTh CBOMCTBA Tel, (M3MUECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3ySl W3YYEHHBIC 3aKOHBI, IIPU OSTOM J1aBaTh CJIOBECHYIO
GbOpMyNTHpPOBKY 3aKOHa ¥ 3alUCHIBAaTh €r0 MAaTeMaTHUYECKOe
BBIPAKEHHE

1.6 O0OBSCHATh (PU3WUYECKHE SBJICHHUS, MPOIECChl U CBOMCTBA TEJ, B TOM
Yucjie W B KOHTEKCTE CHUTyalluid IPaKTHKO-OPHUEHTHPOBAHHOTO
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XapakTepa: BbIABIATh NPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 nornyeckux maroB ¢ onopoi Ha 1-2 u3ydeHHbIxX
CBOMCTBa duznyeckux SBJICHUM, bu3HUecKux 3aKOHa
WM 3aKOHOMEPHOCTH

1.7

pemiatb pacueTHble 3afaud B 1 — 2 neicTBUS, MCNOJB3YS 3aKOHBI
U (GopMmysbl, CBs3bIBaolMe (U3MUECKUE BEJIMYMHBI: HA OCHOBE
aHaJIu3a yCJIOBHS 3a1a4M 3alMCBHIBAaTh KPATKOE YCIOBHUE, MOICTABIISThH
¢u3nueckre BeIMUYUHbI B (POPMYJIIbI U IPOBOJUTH PACU€Thl, HAXOIUTh
CIIPaBOYHbBIE JIaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a/1a4, OLEHUBATh
PEATMCTUYHOCTH TOJYYeHHON (PU3MUECKON BEITMUMHBI

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh IMPU MOMOIIH
(¢u3MUeCKUX METOJIOB, B OINUCAHWU MCCIEOBAHUS BBIIEIATH
IPOBEPSIEMOE NPEATIONIOKEHUE (runoresy), pasinyath
U UHTEPIPETUPOBATH MOJYUYEHHBIH pE3yJbTaT, HAXOAUTh OIIMOKH
B XOJI€ OIIbITA, JAEJNaTh BBIBOJBI 10 €r0 pe3ybTaTaM

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)OpMyJII/IPOBaTB IMPOBCPACMBIC
IMPCAITOJIOKCHUSA, CO6I/IpaTB YCTaAaHOBKY n3 MMpEaJIOKCHHOI'O
060py,IIOBaHI/I}I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.TII/IpOBaTB BBIBOBI

1.10

BBIIIOJIHSATh TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM AaHAJIOTOBBIX
U [UQPPOBBIX MPUOOPOB, 3aITUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

IMPOBOJIUTh  MCCJIEAOBAaHHWE 3aBHCUMOCTH  OIHOM  (DU3WUYECKOM
BEJIMYUHBI OT JPYroil C HCMOJb30BAHUEM TNPSIMBIX H3MEPEHMUIA,
y4acTBOBaTh B IUIAHUPOBAHMHU YYEOHOTO HCCIICIOBaHMS, COOMPATH
YCTAHOBKY Y BBINOJHATH U3MEPEHHUS, CIIeAys MPEAJI0KEHHOMY IIaHy,
(bUKCUpOBaTh PE3YIbTATHl IOJYYEHHONW 3aBUCHMOCTH (HU3UYCCKHX
BEJIMYUH B BUC IIPEIOKEHHBIX TaOIUIl U TpadUKOB, 1€IaTh BHIBOIBI
10 pe3yJibTaTaM UCCIICIOBAHUS

1.12

POBOAUTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIMYUH, CIEHYS
NPEAJIOKEHHON UHCTPYKIMU: PU BBINOJIHEHUU U3MEPEHHI COOUPAThH
DKCIEPUMEHTAIBHYK) YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HCKOMOU
BEJINYHHBI

1.13

coOoaTh TpaBWIa TEXHWKH  OE30MAacHOCTH Tpu  padote
¢ 1abopaToOpHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh IPUHIUIIBI IEUCTBUSI TPUOOPOB U TEXHUUYECKHUX YCTPOMUCTB,
XapaKTEepU30BaTh MPUHIMUIBI JACHCTBUS U3YUYECHHBIX MPUOOPOB
U TEXHHUYECKHX YCTPOWCTB C MOMOIIBIO MX OIHUCAHUA, HCIIOJIb3Ys
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3HaHUSI O CBOMCTBax (U3MYECKUX SIBICHUH H HEOOXOJIUMBbIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

NPUBOJIUTH TPUMEPHl (HAXOAUTh WHPOPMANUIO O TPUMEpPax)
IPAKTHYECKOTO MCTIOIB30BaHMS (U3MUCCKIX 3HAHUH B TIOBCETHCBHOU
KU3HM 151 oOecrieueHust 6€30MacHOCTH MPU 00paIieHuu ¢ IpudopaMu
U TEXHWYECKHMMH  YCTPOHCTBAMH,  COXPAaHCHHS  30POBbS
U COONIOJICHUSI HOPM SKOJIOTMYECKOTO TOBENEHHUS B OKpY’KaroIeh

cpene

1.16

OCYHIECTBIISITh OTOOp MCTOYHMKOB MH(popmanuu B cetu MHTepHer
B COOTBETCTBUHU C 3aJaHHBIM IOHMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCSl 3HAHUM W IyTEM CPABHEHUS PA3IMYHBIX MCTOYHHKOB
BBIICNIATh MH(POpPMAILIMIO, KOTOpas SBIAETCA NPOTUBOPEUUBOU
WM MOXET ObITh HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh TMPU  BHIMIOJIHEHUHM YYEOHBIX 3aJaHUN HAy4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COAEp>KaHUs, CIPABOYHBIC
Marepuainbl, pecypcel cetu VIHTepHEeT, BIaAETh IpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOU CHCTEMBI B JPYTYIO

1.18

co371aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 UICTOYHHKOB HH(popManu GU3NIECKOro CoAepIKaHus,
B TOM 4HCJie TyOJIMYHO JeNaTh KpaTKHWe COOOIICHHs O pe3yibTaTax
IPOEKTOB MJIM YYEOHBIX MCCIENOBAaHUN, MPU OSTOM TPaMOTHO
UCIIONIB30BaTh M3YYEHHBIM TOHATHUMHBIM amnmapar Kypca (HU3UKH,
COIPOBOXK/IaTh BBHICTYIICHUE MTPE3CHTAIlUEH

1.19

IIPY BBIMIOJTHEHUU YYEOHBIX TIPOEKTOB M UCCIIEIOBAHUNA PACTIPEACIITh
00s13aHHOCTH B T'PYIINE B COOTBETCTBUU C TTOCTABICHHBIMU 33a4aMH,
CIEOWTH 32 BBIIIOJHCHUEM IUIaHA JEHMCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJaA B JIEATEILHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAasI MHEHUE OKPYKAFOIIUX

IIpoBepsiemble 3J1IeMEHTHI COlePsKAHUSA

Kon Kon [IpoBepsieMble JIEMEHTBI COAECPKAHUS
pasznena | dJEMEHTa
1 OU3NKA U EE POJIb B ITIO3HAHWHU OKPYXAIOHIIETI'O MUPA

11 @u3uka — Hayka O mnOpupoje. SBIEHHUS TNPUPOJBIL.
dusznueckue  SBICHMS:  MEXaHUYECKHE,  TEIUIOBHIE,
AIIEKTPUUYECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE
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1.2

®dusnyeckue BenuuuHbl. 3mMepenre pu3nyeckux BEIUYMH.
®dusnyeckue  npubopsl.  [lorpemHocTh  M3MEpEHUN.
MexnayHapoIHast CUCTEMA €IUHULL

1.3

EcTecTBeHHO-HAY4YHBII METOJA MO3HAHMS: HAOII0JEHuUE,
IIOCTAHOBKA HAy4YyHOI'0 BOIIPOCA, BBIIABUIKECHUE THUIIOTES,
AKCIIEPUMEHT 10  MpPOBEpPKE  THUMNOTE3, OOBSCHEHUE
Ha0JII0JaeMOT0 SBJICHUS

14

Onucanune GU3NIECKUX SIBJICHUM ¢ TTOMOIIBIO MOIENIEH

1.5

[IpakTrueckue pabOTHI:

N3mepenue paccTosiHUN.

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

W3mepenne TteMmriepaTypsl TMpU TOMOIIH  KHIKOCTHOTO
TEPMOMETpA U TaTYHKA TEMIIEPATyPhl

ITEPBOHAY

AJIBHBIE CBEJAEHMA O CTPOEHMU BEIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MeEpBhl.
OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2

JIBuxenue yactull BemecTBa. CBsI3b CKOPOCTH JBUKEHUS
YacTHII ¢ TemrepaTypoil. bpoyHoBckoe nBkenue, nuddysus

2.3

B3aHMOH€ﬁCTBH€ qaCTull BCIICCTBA: IMPUTAKCHUC
N OTTAJIKMBaHHUC

2.4

ArperaTHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUJIKOCTEH U TBEPAbIX  (KPUCTAIIMYECKUX)  Tell.
B3auMocBs3p 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 mcnosp3oBaHueM GoTorpadmii).

OnbITH IO HAOJIOJICHUIO TEIJIOBOTO PACITUPEHHMSI Ta30B.
OnwITH O OOHAPYKEHUIO JEHCTBUSA CHUIJI MOJCKYJISPHOTO
PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnveckoe JBUkeHUE. PABHOMEPHOE U HEPABHOMEPHOE
JIBUKCHUE
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3.2 Cxopocte. Cpennsisi CKOPOCTb IIPM  HEPAaBHOMEPHOM
JBIKEHUU. PacdeT myTu U BpeMEHU JIBMKCHUS

3.3 SIBnenue uHepuuu. 3aKOH MHepuuu. B3aumoneiictBue Ten
KaK NMpUYMHA U3MEHEHMs] CKOPOCTH JABMXKEeHHUs Tesl. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InotHOCTH BemecTBa. CBSA3b MJIOTHOCTU C KOJWYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMa BELIECTBA

3.5 Cuna Kak XapakTepuCcTUKa B3aUMOJICHCTBHS Tl

3.6 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl
C IOMOUIBIO TUHAMOMETPA

3.7 SIBnenue TArOoTEHHMS M cuia TsokecTH. Cuia  TSDKECTH
Ha Jpyrux mwiaHerax. Bec tena. HesecomocTh

3.8 Cuna tpenus. TpeHne CKONIBKEHUs U TpeHHe Mokosi. TpeHnue
B MIPUPOJIC Y TEXHUKE

3.9 CnoxkeHue cuWil, HampaBlIE€HHBIX IO OJHOM MPSMOH.
PaBHOAElCTBYIOIIAS CHIT

3.10 [TpakTrdeckue paboOThI
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (LIapHKa
B JKMJIKOCTH, MOJIETH 3JEKTPUYECKOTO aBTOMOOWISA U TaK
nasnee).
Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUsi Opycka
WIH IIapUKa 10 HAKJIOHHOMW TIOCKOCTH.
Omnpenenenue MIIOTHOCTH TBEPJIOTO TeJa.
OnBITHI, JIEMOHCTPHUPYIOUIUME 3aBUCUMOCTh PACTSKECHUS
(meopmarum) npy>KMHBI OT MPUITOKEHHON CHUJIBL.
OnbIThl, JEMOHCTPUPYIOLINWE 3aBUCHUMOCTh CHWJIBl TPEHUS
CKOJIbXKEHHUSI OT Beca Tejla U XapaKTepa CONPHUKACAIOIINXCS
ITOBEPXHOCTEN

3.11 @u3nyecKue SBICHUS B IPUPOJEC: MPUMEPHI JIBHKECHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEXUBOW MPHUPOJE,
NEWCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoucTBa: AIMHAMOMETP, MOJUIUITHUKH

JNABJIEHUE TBEPABIX TEJI, )KUJIKOCTEN UT A30B
4.1 JaBnenue  TBepaoro Tema.  CrnocoObl  yMEHBIIEHUS

" YBCIINYCHUA JaBJICHUA
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4.2

JlaBneHue ra3a. 3aBUCUMOCTH JIaBJIEHHs ra3a oT o0bema,
TEeMIIepaTyphl

4.3

Hepez[aqa AaBJICHUA TBCPAbBIMHU  TCJIaMH, JKHUIAKOCTAMHU
u razamu. 3akoH Ilackamns. ITneBMaTHueckre MamIuHbI

4.4

3aBUCUMOCTh  JIaBJICHHSI  JKMJKOCTH  OT  TJIyOWHBI.
I'mppocrarnueckuit mapagokc. CooOmiaroniecss CoCyabl.
MuapaBnndeckre MeXaHU3MBbl

4.5

Atmocdepa 3emnu u atmocepHoe aaBieHue. [IpuyuHbI
CYIIECTBOBAHMUS BO3AYIMIHOW o00osouku 3emiu. OmbIT
Toppuuemnu. 3aBUCUMOCTh  aTMOC(EPHOro  JIaBlEHUs
OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMoc(epHoro JIaBJICHUSI. [Tpubopst
JUISL UBMEPEHUsT aTMOC(EpHOTo TaBICHUS

4.7

JleficTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BritankuBaromias (apxumenoBa) cuia. 3akoH Apxumena

4.8

[LmaBanue ten. BoznyxoruiaBanue

4.9

[TpakTryeckue paboOTHI:

HccienoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 0oObeMa
MOTPY>KEHHOM B JKMJAKOCTh YaCTH Tea.

OmnpeneneHue  BBITAIKUBAIOMIEH  CHIBIL, JI€HCTBYIONIEH
Ha TeJIO, MOTPYKEHHOE B JKUIKOCTb.

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

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH
CUJIBI, JICHCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT 0O0BbeMa
MOrPY>KEHHOM B JKUJKOCTh YAaCTH TejJa W OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeomerpa uid KOHCTPYUPOBAHUE JTOJKHU
Y OIIPEACIICHUE €€ TPY30IObEMHOCTH

4.10

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

411

TexHuueckne  ycTpoiicTBa:  cooOHIArOIIMECs  COCYIbI,
YCTPOMCTBO  BOAONPOBOAA,  THAPABIMYECKUH  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPIITHEBOH HACOC,
apeomeTp

PABOTA, MOIIIHOCTD, OHEPI' 141

5.1

Mexanuyeckas padota
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5.2 Mexannyeckas MOITHOCTh

5.3 [IpocThie MeXaHU3MBI: pbIyar, 0J0K, HAKJIOHHAS TUIOCKOCTh.
[IpaBuno paBHOBeCHs pblyara

5.4 [IpumeHeHue npaBuia paBHOBECHUS pblyara K 0JI0Ky

5.5 «3o0s0oToe mpaBuIo» MexaHuku. KoadduiueHt mosie3Horo
JNeucTBUs MexaHu3MoB. IIpocThle MexaHu3Mbl B OBITY
U TEXHUKE

5.6 [ToTtennmanbHasi SHEPrUU TeNa, MOJHITOrO HaJ 3emiei

5.7 Kunernueckas sneprus

5.8 [lonnas MexaHuveckass dHeprus. 3aKOH HM3MEHEHUS
U COXPAHEHUS] MEXaHUYECKOW SHEPTrUu

5.9 [Ipaktruueckue pabOTHI:
Omnpenenenrne pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM
JIBUKEHUU Tella [0 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycaoBHUil paBHOBECHS pblyara.
N3amepenne KIIJI HakIOHHOM TIIIOCKOCTH.
N3yuenue 3aKkoHa COXpaHEHUS MEXaHUYECKOM SHEPrun

5.10 duznyeckue SBICHUS B MPUPOJIE: PhIYAr B TEJIE YeIOBeKa

5.11 TexHuveckue YCTPOUCTBA: phlyar, MTOJABUKHBIN

Y HETIOJBIDKHBIN OJIOKHM, HAKJIOHHAs TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
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8 KUIIACC
IIpoBepsiemble npeaMeTHbIC pe3yabTaThbl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus
pe3yJibrarta
1.1 UCIIOJIb30BATh MMOHSTHUS
1.2 pa3uyath SBJICHHUS 110 OINHCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PUINYECKOE
SBJICHUE
1.3 pacrio3HaBaTh NPOSIBJICHUE U3YYCHHBIX (PU3NUECKUX  SIBICHUU
B OKpPY’KaIOIIeM MHUpPE, B TOM 4ucie GU3NUeCKUe SBJICHUS B IPUPOJIE,
IPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a/layy B y4eOHYIO, BBIIEISATH
CYIIIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBICHUM
1.4 ONMKCHIBATh M3YyYECHHBIE CBOMCTBA Tel U (PU3MYECKUE SBIICHMUS,
UCTIONIb3Yd (PU3MYecKue BEIWYMHBI, MPU ONHUCAHUMU MPABUIBHO
TpPakTOBaTh  (U3MUECKUM  CMBICT  HCIOJB3YEMBbIX  BEJUYUH,
0003HaYeHUsI U €IUHULIBI (PU3UUECKUX BEIMYUH, HAXOJAUTH (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HU3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U IPOIIECCHI,
UCTIONIb3ysSd UW3Y4YEHHBIE 3aKOHBI, IMPU DTOM JaBaTh CIOBECHYIO
GbOpMyNIHpPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHUYECKOe
BBIpAKCHUE
1.6 OOBSCHATH (PU3MYECKUE MPOLECChl M CBOMCTBAa TEl, B TOM YHCIE
U B KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATH MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE
u3 1-2 Jormyeckux MmaroB ¢ MOMOIIbIO 1—2 H3y4eHHBIX CBOMCTBA
bu3nUecKuX SBICHNN, GU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH
1.7 pemarh pacdeTHble 3a7aud B 2 — 3 JEHCTBUS, MCIOIB3YS 3aKOHBI

U (GopMmysbl, CBs3bIBaOMUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE
aHaJIN3a yCJIOBUA 33Ja4d 3aIlMChIBAaTh KPATKOE YCJIOBHUE, BBISBISATH
HEJIOCTAaTOK JAHHBIX JJISI pEILIeHHs] 3a/laud, BbIOMpATh 3aKOHBI
u Gopmynbl, HEOOXOAUMBIE NJiIi €€ PEIICHUsl, MPOBOJUTH PACUETHI
U CpaBHHMBATh MOJY4YEHHOE 3HA4Y€HHE (DUIUYECKOW BEIUUYUHBI
C U3BECTHBIMU JAHHBIMU
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1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(u3HYECKNX METOJIOB, UCIIOIb3Ys OMMCAHNUE UCCIIEI0BAHNUS, BBIIEISATh
IIPOBEPSIEMOE TPEAIIONOKEHUE, OLICHUBATH IPABUIIBHOCTH IOPSAKA
IIPOBEACHUS UCCIIEIOBAHMS, 1€JIATh BBIBOIbI

1.9

OPOBOAUTH ONBITHI IO HAONIOACHHIO  (PU3UYECKUX  SBJICHHM
Wi (QU3NYECKUX CBOMCTB Ten: (QOpMyIHpOBaThH MpPOBEpPSEMbIE
OPEANoNOXKEeHUsl, coOupaTh YCTAHOBKY M3  NPEIJIOKEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJI OMbITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHATh TPSMBIE HU3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
pUOOPOB U NATUUKOB (PU3NUECKUX BEIIMUMH, CPABHUBATH PE3YIbTAThHI
U3MEPEHUN C yU4eTOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

MpOBOAUTD HCCIICAOBAHHNC 3aBUCUMOCTH OI[HOﬁ (I)HSH‘IGCKOﬁ
BCIIMYHNHBI OT ﬂpyFOﬁ C MHCIOJIb30BAHUCM TIPAMBIX HSMGPGHHﬁl
IIAaHUPOBAThL HMCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIIOJHATH
HN3MCPCHUA, ciacays MPpCAJIOKCHHOMY IJIaHY, (1)I/IKCI/IpOBaTB
PE3YIbTAThI HOquCHHOﬁ 3aBUCUMOCTHU B BUAC Ta6JII/III )51 I“pa(bI/IKOB,
ACJIaTb BbIBOIBI ITO PE3YyJIbTaTaM HCCICIOBAHNA

1.12

IMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILICCKI/IX BCJINYHNH:
IIAHUPOBATh U3MCPCHUS, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ciacays HpGIUIO)KGHHOﬁ HHCTPYKIHNHW, ©W BbIYUCIETL 3HAYCHHC
BCJINYNHBI

1.13

coOmomaTh  TpaBWjia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYAOBAHUEM

1.14

XapaKTepu30BaTh MNPHUHIMIBL JEUCTBUS U3YYCHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX OINHCAHUs, UCIOJIb3Ys
3HaHWSI O CBOWCTBAaX (PU3WYECKUX SBICHUH U HEOOXOIUMBIC
¢dusznueckre 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTBIC TCXHHUYCCKHC YCTpOﬁCTBa N U3MCPHUTCIILHBIC
HpI/I60pI>I IO CXCMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISITb CXCMBI
QJICKTPUYICCKUX ueneﬁ C IMOCICOOBATCIIBHBIM MW IIapalJICIIbHBIM
COCIMHCHUCM 9JICMCHTOB, pa3in4dad  YCJIOBHBIC 0003HaYCHUS
SJICMCHTOB JJICKTPHUUYCCKHUX ueneﬁ

1.16

NPUBOJUTh TPUMEpPHl (HAXOAUTh WHPOPMALUIO O TPHUMEPaxX)
MIPAKTUYECKOTO MCTIONB30BaHMs (M3UUECKIX 3HAHUI B TIOBCETHEBHOU
KU3HU JJ151 o0ecriedeHus: 0€30MacHOCTH MPU 00paIleHruy ¢ Iprudopamu
U TEXHUYECKUMU  YCTPOWMCTBAMHU,  COXPAHEHHS  370pPOBbS
U COOJIFOJICHUSI HOPM 3KOJIOTMYECKOTO TOBEJCHUSI B OKpYKarouen

cpene
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1.17

OCYIIECTBIISITh MOUCK MH(POpMALUU (PU3NIECKOTO COAECPKAHUSA B CETH
HNHTepHeT, HA OCHOBE HUMEIOLIUXCA 3HAHUM MU IIyTeM CpaBHEHUS
JOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIIENATh HMHGOpPMALMIO, KOTOpas
ABJISIETCS] MPOTUBOPEUYMBOM MIIM MOXKET ObITh HEJJOCTOBEPHOM

1.18

UCIOJIb30BaTh MPU BBIOJIHEHUH YYEOHBIX 3aJaHUN HAy4dHO-
HNOMYJSPHYIO JUTEPaTypy (U3HYECKOTO COJEpKAHMS, CIPaBOYHbIE
Marepuainel, pecypcel cetu VHTepHeT, BiaAeTh IpPUEMaAMU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALIUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBCHHBIC MMCHbMECHHBIC U KPATKUE YCTHBIE COOOIICHUS,
0000mass uHGOPMAIIUIO W3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
colepKaHUs, B TOM YHCJIE IyOJUYHO TIPEJCTABIATH PE3yJIbTaTh
NPOSKTHOW WJIM HCCICAOBATEIbCKOW JICSITCIIBHOCTH, TP  ITOM
IPaMOTHO HCITOJIb30BaTh HM3YYCHHBIM TOHATHHHBIA ammapar Kypca
(U3HKH, COMTPOBOXK/IAThH BBICTYIICHUE TTPE3CHTAIIUEH

1.20

TP BBINTIOJIHCHUHA y‘{€6HLIX ITPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/IBI/I‘IGCKI/IX
IMpoIecCCOB pPaCHPCACIIATH 00s3aHHOCTH B rpyamne B COOTBCTCTBUHU
C IIOCTaBJICHHBIMH 3aJadaMH, CJICIWTH 3a BbIIIOJTHCHHUCM IIJIaHa
I[@ﬁCTBPIﬁ U KOPPECKTHUPOBATH €10, aICKBATHO OLICHUBATb COOCTBEHHBIN
BKJIaad B JOCATCIBHOCTb TPYIIIBI, BBICTPAUBATH KOMMYHHUKATHBHOC
B3aI/IMO,II€I‘/’ICTBI/I€, MMPOABJIA TOTOBHOCTL pa3spCiIaTh KOH(i)J'II/IKTBI

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 2JIEMEHTBI COACPKAHUS
paszzena | D>JEMEHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TeOpUn

CTpOEHHMS BelecTBa. Macca U pa3Mmepbl MOJIeKyJl. OTNbITHI,
IIOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS MOJEKYJIAPHO-
KMHETUYECKON TEOPUHU

6.2 Mogenu TBepJIOro, *KUAKOrO U razoo00pa3HOr0 COCTOSHHIA
BemiecTBa. Kpucrammmyeckue u aMmopdHbIe Tena

6.3 OOBSICHEHUE CBOWMCTB Ta30B, KHJIKOCTEH W TBEPABIX TEI
Ha OCHOBE IOJI0KEHUN MOJIEKYJISIPHO-KHHETHYECKOU TEOPUHU

6.4 CmaurBaHue€ U KallWUISPHBIC SIBJICHUS

6.5 TeruioBoe pacupeHue U CxKaTHe
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6.6 Temneparypa. CBsd3b TeMmepaTypel €O  CKOPOCTBIO
TEIJIOBOTO JIBUXKEHUS YaCTHIL

6.7 Buytpennsst sneprus. CrnocoObl M3MEHEHUS BHYTPEHHEM
SHEPIrUM: TEIUIONEpeiada U COBEPILICHUE pabOThI

6.8 Bunbr  Temnonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIMS,
U3JTy4YCHUE

6.9 KonmuecTBo TemnoTel. Y aenpHas TeI0eMKOCTh BEIIECTBA

6.10 TeruiooOMEH W TEIJIOBOE  paBHOBECHE. Y paBHEHHE

TEIJI0OBOI0 OajlaHca

6.11 [InaBneHve W OTBEPAECBAHUE KPUCTALIMYECKUX BEILECTB.
VenbHas TEIUIoTa TUIaBICHUS

6.12 [TapooOpaszoBanue u kouaeHcanus. Mcmapenue. Kurenwue.
VYaeneHass  TemioTa  MapooOpa3oBaHHsS.  3aBHCHMOCTH
TEMIIEpaTypbl KHIICHUSI OT aTMOC(HEPHOTO JTaBJICHHSI

6.13 BrnaxxnocTts BO31yxa

6.14 DHeprus TOIIMBA. Y IeJibHAs TEIUIOTAa CrOPaHus

6.15 [Tpunnumer padotel TernoBeix asurateneit KIIJ[ termoBoro
nBuratens. TernoBble IBUTATENW M 3allldTa OKpYKaroIeh
cpeasl

6.16 3aKOH COXpaHEHHsI U MPEBPALICHUS SHEPIUU B TEIIOBBIX
nporieccax

6.17 [IpakTrdeckue paboTHI:

OnbITEI TT0 OOHAPY)KEHUIO JEUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKCHUS.

OnbITHL 1O BBIPAIIMBAHUIO KPHUCTAJIOB MMOBAPEHHOW COJIH
WJIM caxapa.

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

Omnpenenenue gaBiIeHUS BO3AyXa B OaJUTOHE IIMIPHUIIA.
OnbITel, AEMOHCTPUPYIOIIUME  3aBHCHUMOCTh  JABJICHUS
BO3/IyXa OT €r0 00beMa U HATPEBAHMSI FIIA OXJTAKICHHUS.
[IpoBepka rUMOTE3bl JMHEHHOW 3aBUCHUMOCTH  JIJIUHBI
CTONOMKA KUJAKOCTH B TEPMOMETPHUYECKOH  TpyOKe
OT TEMIIEPATYPHL.

HaGnionenre w3MeHEHHsT BHYTPEHHEHM HHEpPruM  Tena
B pe3yJbTare Teronepeaayu U paboThl BHEIIHUX CHUII.
UccnenoBanue siBieHUSI TEIJIOOOMEHA NpPU CMEIIMBAHUU
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XOJIOJHOU U ropsiyey BOABI.

OnpeneneHue KOIWYECTBA TEILIOTHI, ITOJYYEHHOIO BOJOU
IpH TEIJIO0OMEHE C HArPEThIM METAINTMYECKUM LUITUHAPOM.
OnpeneneHue  ynenpHOM — TEINIOEMKOCTHM — BELIECTBA.
Hccnenosanue npouecca UCapeHusl.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa.
OnpeneneHue yneapHON TEILIOTHI IIIaBICHUS JIbJA

6.18 @u3nyeckue SBICHUS B  NOPUPOJIE:  MOBEPXHOCTHOE
HATSHKCHUE W KAMWUISPHBIC SIBIICHUS B TIPUPOJIC, KPUCTAILIIBI
B mpuponae, u3nydeHue CoiHIA, 3aMep3aHUe BOJOEMOB,
MoOpCKHe Opu3bl; 00pa3oBaHHUE POCHI, TyMaHa, UHEs, CHeTa

6.19 TexHudeckue  yCcTpoOHCTBa: KalmwuIIpbl,  TPUMEPHI

UCIIOJIb30BAHUSl KPHUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETP,
JNaTYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIJIEHUS JTOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOWHA, ABUTaTesb
BHYTPEHHETO CrOpaHus

DJIEKTPUYECKHWE U MATHUTHBIE ABJIEHUA

7.1 Onektpu3zauus Tei. J[Ba poaa 3JIeKTpUUECKUX 3apsAI0B

7.2 B3aumopelictBue  3apsikeHHBIX  Ted.  3akoH  Kynona
(3aBHCUMOCTh CHJIBI B3aMMOJECUCTBUS 3apSIKEHHBIX Tell
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUSA MEXKIY TEIaMu )

7.3 Dnektpuueckoe mnone. HanpsokeHHOCTh  3IEKTpUYECKOro
nona. [lpuHUOMD Cynepro3uiuu  BICKTPUUECKUX MOJIEH
(Ha Ka4ECTBEHHOM YPOBHE)

7.4 Hocutenu  snexTtpuyeckux  3apsaoB.  DJIEMEHTapHbIM
anekTpuyeckuit 3apsan. Ctpoenuwe artoma. I[IpoBoaHUKH
U JUAJIEKTPUKH

7.5 3aKOH COXpaHEHHUs JIEKTPUUECKOro 3apsiaa

7.6 DNEeKTPpUYECKUM TOK. VYcnoBus CYILIECTBOBAHUS
ANEKTPUYECKOr0 TOKa. ICTOUHUKH MOCTOSHHOTO TOKA

7.7 JIeHcTBHS 3IIEKTPUYECKOTO TOKa (TETIOBOE, XMMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKMJIKOCTSX U ra3ax

7.8 Onektpuueckas  menb. Cuwia  Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTuBIE€HHE TPOBOJHUKA. Y JEIbHOE COMPOTHUBICHHUE

BCIICCTBA
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7.10 3akoH Oma JJ1s1 y4acTKa LenH

711 [TocnenoBarenbHOE 151 napasuieibHOE COCMHEHHE
MPOBOJTHUKOB

7.12 PaboTa 1 MOUTHOCTb 3IEKTPUUECKOro TOKa. 3akoH JIKoyiis-
Jlenna

7.13 DNeKTpuYeckue Uenu M MNOTPeOUTeNH DIEKTPUUECKOU
sHepruu B ObiTy. KopoTkoe 3ambikaHue

7.14 [TocTtostHHble MarHuThl. B3aumonelcTBHE  MOCTOSHHBIX
MarHuTOB

7.15 MaruautHoe nosje. MarauuTHoe mojie 3eMJId U €r0 3HAYEHHE
JUIS JKA3HHU Ha 3emiie

7.16 OneiT OpcTena. MarauTHOE MoJ€ AJIEKTPUYECKOTO TOKA.
[IpuMeHeHUE ANEKTPOMArHUTOB B TEXHUKE

1.17 JleiicTBM€ MAarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM.
DneKTpoABUraTelb IMOCTOSIHHOrO Toka. Mcmonb3oBaHue
ANEKTPOABUTATENEH B TEXHMYECKUX  YCTPOMCTBAX
Y Ha TPaHCIOpTE

7.18 Oneitel @apazes. SIBieHHe IEKTPOMArHUTHOW MHIYKIIUH.
[Ipasuiio Jlenna

7.19 Onektporeneparop. CrocoObl MOTyYeHHs] AICKTPUUECKON
DHEPruu. INEKTPOCTAHIIMUA HA BO30OHOBISIEMBIX UCTOYHUKAX
SHEPIrUu

7.20 [IpakTrdeckue paboTHI:

OnpITHl 1O HAOMIOACHUIO DJEKTPU3ALMHM Tell MHIYKIHUEH
U TIPU CONTPUKOCHOBEHHH.

HccnenoBanue JNEUCTBUS AJIEKTPUYECKOTO T10JIs
Ha TIPOBOJAHUKHU U JUIICKTPUKH.

CbOopka u mpoBepka pabOTBI DIIEKTPUUECKOW  IIeTIH
MOCTOSIHHOTO TOKa.

W3mepenune u peryimpoBaHue CHIIBI TOKA.

H3mepenune u peryTupoBaHUE HAMIPSKEHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HMIYIIETO 4Yepes
pPE3UCTOpP, OT COMPOTUBICHHUS PE3UCTOpPAa W HAMPSHKEHUS
Ha pe3nucTope.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JJICKTPUIECCKOTO
COTPOTHBJICHUS TPOBOAHUKA OT €ro JJIWHBI, IUIOMATU
MOTIEPEYHOTO CEUYCHUS U MaTepHuaa.
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[IpoBepka MpaBuIIa CHOKEHUS HaIpsKEHU N
MIPU MOCIEIOBATEILHOM COCIMHEHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBwia [Js CUIbl TOKA MPU NapauieIbHOM
COEJIMHEHUU PE3UCTOPOB.

Ornpenenenue paboThI DJIEKTPUIECKOT0 TOKA, UIYIIETO Yepes
pe3ucTop.

Onpenenenue MOIIHOCTH AIEKTPUUECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO Yepes
JIAMIIOUYKY, OT HANIPS)KEHUST HA HEH.

Onpenenenue KII/[ narpeBaTess.

UccnenoBanre MarHUTHOTO B3aMMOJECHCTBUS MOCTOSIHHBIX
MarHuTOB.

N3ydeHre MarHuTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB MPU UX
00bEIMHCHUU U Pa3/ICIICHHUN.

HccnenoBanue EeUCTBUA AJIEKTPUUYECKOTO TOKa
Ha MarHuTHYIO CTPEJIKY.

OnBbITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI
B3aUMOJEHCTBHS KAaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA
Y HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne pAeicTBUST MAarHUTHOTO TOJII Ha MPOBOJHHUK
C TOKOM.

KoHnctpyupoBanue u uzydenue paboThl 3J€KTPOIBUTATENS.
Namepenne KIIJ[ anekTtpoaBurarenbHON YCTaHOBKH.

OneITel 1O HCCIENOBAHUIO SIBIICHHUSI 3JEKTPOMArHUTHOM
VUHIYKLIWH: UCCIIEJOBAHUE M3MEHEHUN 3HAYCHUS
Y HaIlpaBJICHUS] THAYKIIMOHHOTO TOKA

7.21 @u3n4ecKue SBJICHUSA B NPUPOJE: IEKTPUUECKUE SIBICHUS
B arMocdepe, DIIEKTPUYECTBO IKHUBBIX OPTaHHU3MOB,
MarHuTHOE ToJie 3eMJId, Ipeid MOIFOCOB, POJIb MATHUTHOTO
NOJISL 114 J)KU3HU Ha 3eMJie, OJIIPHOE CUSTHUE

1.22 TexHuueckue YCTPOWCTBA: DJIEKTPOCKON, aMIEpMETp,
BOJITMETP, PEOCTAT, CUETYHK DIEKTPUUECKOW DHEPIruH,
AIIEKTPOOCBETUTEIIbHBIC puoopHI, HarpeBaTebHbIE
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEIOXPAaHUTENN,  DJIEKTPOMArHHUT,  DAJEKTPOJBHUTATEh
MIOCTOSIHHOTO TOKa, TEHEPATOP MOCTOSTHHOTO TOKa
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9 KUIIACC
IIpoBepsiemble npeaMeTHbIC pe3yabTaThbl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus
pe3yJibrarta
1.1 MCIIOJIb30BATh N3YUEHHbBIC TIOHATHUS
1.2 pa3iuyath SBJICHHUS 10 OINHCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PUINYECKOE
SIBJICHUE
1.3 pacrio3HaBaTh MPOSIBICHUE HW3YYEHHBIX (DU3WYECKUX  SBJICHUU
B OKPY’KaloIlleM MHUPE, B TOM Uuciie PU3NUECKUe SIBJICHUS B MPUPOJIE,
IPU ATOM TEPEBOAUTH MPAKTHYECKYIO 3a]1auyy B YUEOHYIO, BBIJIEIATD
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBJICHUN
1.4 OTMHUCHIBATh M3YyYCHHBIC CBOWCTBA Tel © (U3UYECKHUE SIBIICHUS,
UCTIONIb3Yd (PU3MYecKue BEIWYMHBI, MPU ONHUCAHUMU MPABUIBHO
TpPakTOBaTh  (U3MUECKUM  CMBICT  HCIOJB3YEMBbIX  BEJUYUH,
0003HaYeHUsI U €IUHULIBI (PU3UUECKUX BEIMYUH, HAXOJAUTH (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HU3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U IPOIIECCHI,
UCTIONIb3ysSd UW3Y4YEHHBIE 3aKOHBI, IMPU DTOM JaBaTh CIOBECHYIO
GbOpMyNIHpPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHUYECKOe
BBIpAKCHUE
1.6 OOBSCHATHh (M3UUECKHE MPOIIECCHl W CBOMCTBA TEJN, B TOM YHUCIE
U B KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATH MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE
U3 2-3 JIOTMYECKUX IIAaroB ¢ MOMOIIbI0 2—3 HM3Yy4YEHHBIX CBOMCTBA
bu3nUecKuX SBICHNN, GU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH
1.7 pemarh pacyeTHbIe 3a7ayd (Omuparonuiuecs Ha cuctemMy u3 2-3

YpaBHEHUI), HCMOJb3Yys 3aKOHbI U (POpPMYIJbl, CBS3bIBAIOLIUE
¢u3nueckre BENIMYMHBI: HAa OCHOBE aHalIW3a YCIOBUSA 3aJa4d
3alUChIBATh ~ KpPaTKOE€  YCIIOBHE,  BBISBIATH  HEJOCTAIOIIHE
Wi U30bITOYHBIC JIaHHBIC, BBIOUpPATh 3aKOHBI U  (HOPMYIIBI,

H€O6XOI[I/IMBIG oA pCIICHHA, IIPOBOAUTH pPacCdCTbl M OLCHUBATH
PCATUCTUYIHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOI>i BCINYHUHBI
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1.8

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU
(bU3UYECKUX METO/I0B, UCTIOIB3YsI OMMCAHUE UCCIICIOBAHMS, BBIICIISTh
POBEPSIEMOE TMPENOI0KEHUE, OIEHUBATh MPABWIHHOCThH MOPSIKA
NPOBEACHUSI HCCIICIOBaHMS, JelaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB

1.9

OPOBOAUTH  ONBITHI O  HAOMIOAEHUIO  (UBMYECKUX  SIBJICHUH
Wi GU3HYECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO HabOpa 00OPYyIOBaHHUS, ONUCHIBATH X0/ ONBITA U €T0
pe3ynbTaThl, HOPMYITUPOBATH BHIBOIbI

1.10

NPOBOJIUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX HU3MEPECHHIA,
OTIpesieNsisi CpeqHee 3HAueHUE H3MepsSeMO BeTWYuHBI ((OKyCHOE
paccrosiHie coOuparoiiel JMH3bI), 000CHOBBIBATH BBIOOP cIocoOa
u3MepeHus (M3MEepUTEIHLHOrO Mpudopa)

1.11

IPOBOAUTH UCCIIEIOBAaHHE 3aBUCUMOCTEH (PU3MYECKUX BETUUYUH
C UCIOJIb30BAHUEM MPAMBIX U3MEPEHUI: IIJIAHUPOBATh UCCIIEI0BaHUE,
CaMOCTOSITETILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3YNIbTATHI
MOJIY4YCeHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJE TaOJIUI]
U rpauKOB, J1e1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS

1.12

NPOBOAUTh  KOCBEHHBIE  W3MEPEHHsS  (PU3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATh W3MEpPEHHs, CJIEAysd NPENJIOKEHHON WHCTPYKIIHH,
BBIYHUCIISITh 3HAYECHHE BEJIMYMHBI W aHAJU3UPOBATH IOJYYECHHBIE
pE3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh  TpaBUJia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYAO0BAHUEM

1.14

paznuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepHualibHas TOYKa, AOCOIIOTHO TBEPAOE TEJI0, TOUCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAs JIMH34, [UIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas
MOJEJIb aTOMHOTO s1/1pa

1.15

XapaKTepu30BaTh MTPHUHIMIBI JIEUCTBUS HW3YYCHHBIX MPHOOPOB
U TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCAHUS, MCTOIB3YS
3HaHWSI O CBOWCTBAaX (PU3WYECKUX SBICHUH ¥ HEOOXOIMUMBIC
¢dusnueckre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMBI MW CXEMaTHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYICCKHUX YCTPOMCTB, U3MEPUTEIBHBIX pruOOpPOB
U TEXHOJIOTHYECKHUX IPOIICCCOB MPH PEIICHUN YISOHO-TIPAKTHUCCKUX
3a/1a4, ONITHYCCKUE CXEMBI JII TOCTPOSHUS N300paKEHUH B IIOCKOM
3epKajie ¥ COOMpAIOIIEH JIMH3E
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1.17

NPUBOJIUTH TPHUMEPHl (HAXOAUTh WHPOPMANUIO O TPUMEpPax)
MIPAKTUIECKOTO MCTIONB30BaHMs (U3MUCCKIX 3HAHUH B TIOBCETHCBHOU
KU3HU J1s1 oOecrieueHust 0€30MacHOCTH MPU 00palieHuu ¢ IpudopaMu
U TEXHWYECKHMMH  YCTPOHCTBAMH,  COXPAaHCHHS  370POBbS
U COONIIOJIEHUSI HOPM SKOJIOTHYECKOTO TOBEJICHUS B OKPY’KaIOIIEH

cpene

1.18

OCYHIECTBIISITh NOUCK HHPOpMALUU (PUZNYECKOTO COAEPKAHUS B CETH
WNuTepHer, caMoCTOATENbHO (QOpMYyNHpYys TOUCKOBBIA  3arpoc,
HaXOAUThb IIYTHM  ONPEACJIEHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMaIM Ha OCHOBE HMEIOIIMXCS 3HAHUM M JIOMOJIHUTEIbHBIX
VICTOYHUKOB

1.19

UCIIOJIb30BaTh MPU  BHIIOJHEHUM YYEOHBIX 3aJaHUN  HAy4dHO-
NOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COAEp>KaHUs, CIPABOYHBIC
Marepuainbl, pecypcel cetu HVHTepHeT, BIaAeTh INpUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE TMCBMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE MH(GOPMAIMK U3 HECKOJIBKHUX HCTOYHUKOB (PU3MUECKOTO
colepkaHusi, MyOJIMYHO TPEICTABIATH pE3yibTaThl MPOEKTHOM
WIM UCCJIEeNOBATEIbCKON NEATeTbHOCTH, MpPH OTOM TI'PaMOTHO
UCIIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapat U3y4aeMoro paszesna
GU3MKH W CONMPOBOXKAATHh BBICTYIUICHHE IIPE3CHTAllMEd C Y4YEeTOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBITTOJTHEHUH YYEOHBIX MPOEKTOB U UCCIACAOBAHUN (DU3UICCKUX
IIPOIIECCOB pacHpeaesisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH
C TIOCTaBJICHHBIMU 3aJjladaMH, CJICAUTh 3a BBINOJHEHUEM ILJIaHa
JNEUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIAJT B JICSATEJIIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, TPOSBIISIS TOTOBHOCTH pa3pemiaTh KOHMIUKTHI

IIpoBepsiemble 3J1IeMEHTHI COlePsKAHUSA

Kon Kon [IpoBepsieMble JIEMEHTBI COAECPKAHUS
pasznena DJIEMEHTA
8 MEXAHUYECKMUE SBJIEHUA
8.1 MexaHnunyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
oTCcUeTa
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8.2 OTHOCUTENBEHOCTh MEXaHUYECKOTO JBUKECHUS

8.3 PaBHOMEpHOE MPAMOJIIMHEWHOE IBUKEHUE

8.4 HepaBHomepHoe mnpsimonuHeiiHoe nBuxeHune. CpenHsd
U MTHOBEHHAs CKOPOCTh Teja TIPU HEPABHOMEPHOM
JIBUKCHUH

8.5 VYckopenue. PaBHOyCKOpEHHOE NPSIMOIMHENHOE ABUKECHHE

8.6 CBoboanoe nagenue. OnbiThl ['anunes

8.7 PaBHOMEpHOE BIKEHUE 1O OKpYX)HOCTH. [Tepros u yacTora
oOpareHusl. Jluneiinas " yTII0Bast CKOpPOCTH.

IleHTpOoCTpEMUTENIBHOE YCKOPEHHE

8.8 ITepssiit 3akoH HetoTOHA
8.9 Bropoii 3akon Herorona
8.10 Tpetunii 3akon HeroToHa
8.11 [TpuHIUI CynIeprno3uLINMg CUIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHHS CKOIBKEeHHUs, CUjla TPEHUS TIOKOS,
JIpyTHe BUBI TPEHHUS

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

8.15 JBuxxenne mnanet Bokpyr Connima. IlepBasg kocmuueckas
ckopocTb. HeBecoMocCTh 1 meperpy3ku

8.16 PaBHoBecue marepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
TEJo
8.17 PaBHOBecue TBepmoro Tema € 3aKPEIUIEHHOM  OCBEO

BpamieHuss. MomeHT cwiibl. LleHTp TskecTn

8.18 Nmnynsc Tena. 3Menenne umiynsca. UMiynbsc cuibl

8.19 3aKOH COXpaHEHHUs UMITyJIbCa

8.20 PeaktuBHOE ABUXKEHUE

8.21 Mexanndeckasi paboTa U MOIIIHOCTb

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

8.23 [ToTeHmanpHas Y3HEPrUs TeNa, MOAHITOTO HaJl TOBEPXHOCTHIO
3emun
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8.24 [loTeHnnanbHas S3HEPTUA CKATON IPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKON YHEPTUH

8.26 3aKOH COXpaHEHUs1 MEXaHUUECKOU IHEPTUU

8.27 [IpakTruueckue paboTHI:
OrnpeneneHue CpeHEN CKOPOCTH CKOJIBLKEHHUS Opycka
WIN JIBMKCHUS [IapUKa 10 HAKIOHHOW MIOCKOCTH.
OmnpeneneHre YCKOpPEHHS Tella TPU PaBHOYCKOPEHHOM
JIBY)KCHUU TIO HAaKJIOHHOMN TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH MTyTH OT BpEMEHHU
Opd  pPaBHOYCKOPEHHOM  JIBIDKEHWH 0e3  HadyalbHOU
CKOpPOCTH.
[IpoBepka THMNOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBY)KCHNU 0€3 HaYaIbHON CKOPOCTH ITyTH OTHOCSATCS KaK Psi
HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE MPOMEXKYTKU
BPEMEHH OJIMHAKOBEI.
HccrnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHSI
OT CHJIBI HOPMAJIBHOTO J1aBJICHHUSL.
Onpenenenne ko3 PpUIMEHTa TPEHUS CKOJIBKECHMUSL.
Onpenenenne KeCTKOCTH NMPY>KUHBI.
Onpenenenue paboOThl CHUJIBI TPEHUS NPU PABHOMEPHOM
JBY)KEHUU TeJla IO TOPU30HTAIbHOM MOBEPXHOCTH.
Omnpenenenue pabOThl CHUJIBI  YOPYTOCTH HpPHU TMOABEME
rpy3a C HCIOJb30BAaHUEM HEMOJBUKHOIO U IOABHIKHOTO
OJI0KOB

8.28 dusznueckue SBICHUS B MPUPOJE: MPUIUBBI U OTJIHUBHI,
nBwkeHne I1iaHeT COJHEYHOM CHCTEeMbI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

8.29 TexHnueckne yCTpOICTBa: CIIUJIOMETP, JATYUKU

MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebGarenproe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHMIA: IEPUOJI, YACTOTA, aMILTUTY/Ia

9.2 Maremarnuecknil 1 NpyXKUHHBIN MassTHUKU. [IpeBpanieHne
DHEPTUU TIPH KOJICOATEITHHOM JIBHYKEHUN

9.3 3artyxatouue  KosieOaHus.  BbIHy»KJIeHHble — KojeOaHMUs.

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

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

9.6 Nudpa3Byk u yabTpa3Byk

9.7 [IpakTruueckue paboTHI:
Onpenenenne  4acTOThl M mepuojaa  KoJieOaHMit
MaTeMaTHYEeCKOTO MasiTHUKA.
Omnpenenenne 4acToThl U Mepuoaa KojeOaHUu Npy>XKHMHHOTO
MasiTHUKa
UccnenoBanne  3aBUCHUMOCTH  Tiepuojaa  KoJieOaHMiA
IOJIBCIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.
UccnenoBanne  3aBUCHUMOCTH  Tiepuojaa  KoJieOaHM
MPY>KUHHOTO MasTHUKA OT MaccChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuojaa KoJieOaHu
rpy3a, TOJBEIIEHHOI0O K HHUTH, OT MacChl TIpy3a
U )KECTKOCTHU MPYKUHBL. VI3MepeHne ycKkopeHusi CBOOOTHOTO
najeHus

9.8 duznyeckue SBIEHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHUE, CEUCMHUYECKHE  BOJHBI,
IlyHAMH, 3XO

9.9 Texuuyeckue  ycTpoMcTBa:  OXOJOT,  HCIOJH30BAHHE
yIbTpa3ByKa B OBITY U TEXHUKE

10 SJIEKTPOMATHUTHOE IIOJIE N 9JIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHuTHOE TMoJie. DJIEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa 3EKTPOMArHUTHBIX BOJTH

10.2 [IIkana >7€KTPOMarHUTHBIX BOJIH

10.3 DOnekTpoMarHuTHass mnpupoaa cBeta. CKOpocTh CBeTa.
BostHOBBIE CBOMICTBA CBETA

104 [IpakTrueckue pabOTHI:
W3y4deHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOMITEHOTO TenedoHa

10.5 duznueckue sIBICHUS B MIPUPOJIE: OMOIOTHYECKOE JICHCTBUE

BUJIUMOTO,  YJIbTPA(pUOIETOBOTO U  PEHTTEHOBCKOTO
1763) 44 (505171
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10.6 TexHanueckue YCTpOMCTBA: HCIIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3U
11 CBETOBBGIE ABJIEHUA

111 JlyueBas mozenb cBeTa. Mictounnku cBera

11.2 [IpamonuHeHOE pacpOCTpaHEHUE CBETA

11.3 Otpaxxenue cBeta. [1nockoe 3epkano. 3akOH OTpaXKEHUs CBETA

114 [Ipenomiienue ceta. 3akoH npenomiieHus: ceera. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JIunza. Xox nydeil B IMH3E

11.6 OnTtuueckas  cuctema  (oroammapata,  MUKpPOCKOMA
U TellecKoIa

11.7 I'na3 KaK OnTHUYEeCKas cucrema. bimzopykocTtb
U TaJIbHO30PKOCTh

11.8 Paznoxenue Genoro ceera B crnektp. Onbithl HbroTOHA.
CrnoxkeHue CreKTpalibHbIX IBETOB. [{ucnepcus ceera

11.9 [TpakTrdeckue paboOTHI:
HccnenoBanre 3aBUCHMOCTH yria OTpa)XeHUs CBETOBOTO
Jdy4a OT yrja HajeHHusl.
N3yuenue  XapakTepUCTHK  M300pa)K€HUS  TpeaMeTa
B TUIOCKOM 3€pKajie.
HccnenoBanre 3aBUCUMOCTH yTiia MPEIOMJICHUSI CBETOBOTO
Jy4a OT yriia maJicHus Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tonyuenne n300pa>keHUI C MTOMOIIBIO COOMPAFOIICH JIMH3HI.
Omnpenenenne GOKYCHOTO PAacCTOSHUS M ONTHUYECKOU CHIIBI
coOuparomieit TMH3HI.
OnbITHI 1O Pa3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.
OneITel MO BOCHPUATUIO I[BE€Ta TMPEIMETOB MpPU HUX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIbTPHI

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

11.11 TexHuueckue ycTpoucTBa: OUKH, MEPUCKOIN, (oToanmapar,
ONTUYECKHE CBETOBO/BI

12 KBAHTOBBIE SABJIEHUA

12.1 OmneiTel Pezepdopaa u minanerapuast Mmojelsb aroMa. Mojenb

aroma bopa
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12.2 HUcnyckanne U MOOrJomeHue CcBera aTroMoM. KBaHTHL
JIuHeyaTeie CIIEKTPHI

12.3 PannoaktuBHOCTh. ANb(a-, 6eTa- U ramMMa-u3TydeHuUs

12.4 Crpoenune atomHoro siapa. HykioHHas MozAelb aTOMHOTO
sapa. M3oTorbl

12.5 PagnoaktuBHbie mpeBpamienus. Ilepuon momypacmaga
aATOMHBIX SIIEp

12.6 AnepHble peakuuu. 3aKOHBI COXPAaHEHMS  3apsIOBOTIO
¥ MacCOBOT'0 YHCEN

12.7 DHeprus CBSA3M aTOMHBIX siiep. CBs3b MacChl U DHEPTUU

12.8 Peakuuu cunTe3a u nenenus sjaep. VICTOUHWUKH SHEpPTUH
CounHIIa ¥ 3B€3]1

12.9 AnepnHas sHepreTuka. JleiicTBUE paIMOaKTUBHBIX U3IIYyUYEHUM
Ha JKUBBIC OPTraHU3MBI

12.10 [IpakTruueckue pabOTHI:
HaGmionenne  CIUIOMIHBIX M JMHEHYAThIX  CIIEKTPOB
U3ITyYEHUSI.
HccnenoBanue TpeKkoB: H3MEPEHHE DJHEPrUM  YaCTHIIbI
10 TOPMO3HOMY ITyTH (110 hoTOorpadusam).
Wsmepenue panrnoakTuBHOTO (hoHA

12.11 dusznueckue  SABJICHUS B IPUPOJE:  ©CTECTBCHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHE JIYYH, PaJIUOAKTUBHOE
U3ITy4eHUe IPUPOTHBIX MUHEPAJIOB, JeicTBUE
PaAMOAKTUBHBIX U3ITYYCHUM Ha OPraHu3M YelIOBEKa

12.12 TexHu4eckne ycTpoiCcTBa: CIEKTPOCKOI, HHANBUIYAIbHBIH

JI03UMETp, Kamepa BunbcoHa
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IEPEUYEHB (KOJJUPUKATOP) PACITIPEJAEJEHHBIX 11O KJIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUS U DJIEMEHTOB COJIEP) KAHUS 11O ®PU3UKE

Jlisi ipoBelleHHsT OCHOBHOI'O TOCYIapCTBEHHOI'O 3K3aMeHa Mo (u3uke (naigee —
OI'D no ¢usuke) ucnoap3yercs nepedyeHb (KoaupukaTop) MpoBepsieMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHUs U HIEMEHTOB COACPKAHMSL.

IIpoBepsiembie Ha OI'D no ¢pusuke TpedOBaAHUA K Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHUs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 6a30BOTo
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

[Torumanue poiau GU3HKU B HAYIHOH KapTHHE MUPAa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHHIN O 3aKOHOMEPHOU CBSI3U
Y TT03HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJTH IKCIIEPUMEHTA B (PUBHKE,
0 CUCTeMOO0Opa3ylolieil posiv GU3UKHU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJOTH, 00 3BOJIOLNH (PU3NIECKUX 3HAHUI U UX POIIU
B IIEJIOCTHOM €CTECTBEHHOHAyYHOW KapTUHE MHUpA, O BKIAJeE
POCCUNCKUX U 3apyOC)KHBIX YYCHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
O00BSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, PA3BUTHE TEXHUKH
Y TEXHOJIOTUI

3HaHUS O BHUJAX MaTepuu (BEIIECTBO U II0JE), O JBMKEHUM Kak
crioco6e CyIecTBOBaHUS MaTepru, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUHU
CTpOEHUS BEIIECTBA, O (PU3UYECKON CYITHOCTH SIBICHUU TIPUPOJIBI
(MEXaHUYECKHUX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE pa3inyaTh SIBJICHUSA 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (u3udeckoe
SIBJICHUE;

yYMEHHUE Paclo3HaBaTh MPOSIBIEHUE U3YUYEHHBIX (DU3NYECKUX SIBIICHUM
B OKpYy)XKalollleM MHpEe, BBIIENSAS HX CYIIECTBEHHBIE CBOMCTBa
(mpU3HAKH)

Brnanenne ocHOBaMM MNOHSATHMHOTO ammapara U CUMBOJMYECKOTO
si3bIKa (PU3HMKHU U UCTIOIB30BaHUE UX /IS PEIlICHUs] YYeOHBIX 3a/aY;
YMEHUE XapaKTepU30BaTh CBOMCTBA Tel, (UIUUYECKUE SIBJICHUS
U TpOILECChl, HUCMOIb3Ys (PYyHIAMEHTAIbHBIE U AMIHUPUUYECKUE
3aKOHBI
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YMeHMe OnuChIBaTh U3yUEHHbBIEC CBOMCTBA TE U PUBHUECKUE SIBJICHUS,
UCIIONB3Ys (PU3NUECKUE BEIIUUMHbI

Bnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOmroIeHus paBuil 0€30MaCHOTO Tpy/a:

HaO/MoieHe  (UBMYECKUX SABJICHHUI: YMEHHE CaMOCTOSITEIBHO
coOMpaTh SKCIEPUMEHTAIbHYI0O YCTaHOBKY W3 JlaHHOro Habopa
000pyIOBaHUS IO MHCTPYKIIMH, OTICHIBAThH XOJ OTBITAa M 3aITUCHIBAThH
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOIBI;

NPOBEACHNUE TPSIMBIX U KOCBEHHBIX H3MEPEHUN (U3UMUECKUX BETHUNH:
YMEHHE IIJJAaHUPOBATh H3MEPEHHs, CaMOCTOSTENbHO COOHMPAThH
OKCIIEPUMEHTANBHYI0  yYCTAHOBKY TI0 HMHCTPYKIIMH, BBIYUCIATH
3HAYCHHE BEJIIMYMHBI W aHATM3UPOBATh TOJYUYCHHBIE PE3yJIbTaThl
C YYE€TOM 3aJJaHHOW MOTPEITHOCTH Pe3yIbTaTOB U3MEPEHHIA;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPHUMEHTABHBIX  HCCIICIOBAHMIA;
CaMOCTOSITEIBHO ~ cOOMpaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY
U TPOBOJUTH WCCIEAOBAHWUE IO WHCTPYKIMH, TIPEACTABISTH
NOJTyYeHHBIE 3aBHCHUMOCTH (U3WYECKUX BEIWYMH B BUIC TaOIHII
U TpaduKOB, YYHTHIBATH MOTPEHIHOCTH, JIEJIaTh BBIBOJABI IIO
pe3yibTaTaM HCCIIEeOBAHUS

[Torumanue  XapaKTepHbIX  CBOHCTB  (PH3WYECKUX  MOJEiCH
(MaTtepuaiabHas TOYKa, aOCOIIOTHO TBEPAOEC TEJIO, MOACIIH CTPOCHUS
ra3oB, XUJAKOCTEH W TBEPIABIX TeJ, IIaHETapHas MOJeNb aroMma,
HYKJIOHHasT MOJEJIb aTOMHOI'O sSJapa) W yMEHHE IPUMEHATh HX
JU1s1 0OBSICHEHUS (PU3HUECKUX MPOIECCOB

YMeHue oObSICHATh (U3HYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM
quclie M B KOHTEKCTE CHUTYalldd NPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTHU, BBISBIIATh MPUUYWHHO-CIICJICTBCHHBIC CBSI3U
U CTPOUTH OOBSICHEHHUE C OMTOPON Ha U3YUCHHBIE CBOMCTBA (DU3UUECKUX
SBJICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

YMeHue pematrb pacueTHble 3amauu (Ha 0aze 2-3 ypaBHEHHN),
UCTIONIb3YsS 3aKOHBI W (OPMYIIBI, CBS3BIBAIONIME (PUZUUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpPATKOE YCIOBHUE 3ajayH,
BBISIBJISITh HEJOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIMMBIE /IS €€ PEIICHUS, UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
OPOBOJIUTh PACYEThl M OLIEHUBATHh PEATMCTUYHOCTh MOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUYMHBI; YMEHHUE ONPEACNATh Pa3MEPHOCTh
(bu3UYeCKON BEIMUMHBI, TOJIYYEHHON MPU PEUICHUU 3aa4u

YMeHue XapakTepu3OBaThb IPUHLMIBL  JACHUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4YHUCJE OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX
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TE€XHOJOTUYECKUX MPOLIECCOB MO HUX OMHCAHUIO, WUCIONb3Ys 3HAHMS
O CBOWCTBAaX (DU3UUECKUX SIBICHUM M HEOOXOAUMBIE (PU3NYECKHE
3aKOHOMEPHOCTH

10 YMeHrne  HMCHOoNb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHUSAX
B IIOBCEJHEBHOW KHM3HM Uil  oOecriedeHHs  O€30IacHOCTH
npu oOpaimeHud ¢ OBITOBBIMH MpPUOOpaMU M TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAaHEHMSI 3JI0POBbsI U  COONIOACHUS HOPM
HKOJIOTHYECKOTO TMOBEJEHUS B OKPYXKAIOIIEH cpelie; MOHUMaHHE
HEOOXOJAMMOCTH TPUMEHEHUS IOCTH)KCHUHW (U3UKH U TEXHOJIOTH
JUTSl palliOHANBHOIO MPUPOIOTIOIB30BAHUS

11 OnpiT moucka, MpeoOpa3oBaHUs M NPEACTaBICHUS WHGOPMALMU
(Gu3MUECKOro CcojepX)aHUsi C MCHOJb30BAaHHUEM HMHPOPMALIMOHHO-
KOMMYHUKAaTUBHBIX T€XHOJIOTUH;

YMEHHE OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHOH WH(pOpMaLUu
Ha OCHOBE MMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIBHBIX HCTOYHUKOB;
YMEHHE HCTOJIb30BaTh MPHU BHIMOJHEHNUN YU€OHBIX 3aIaHUi HayYHO-
HNOMYJISIPHYIO JIUTEPATYPY (PU3HUECKOr0 COAEpPIKAHUs, CIpPaBOYHBIC
MaTepuabl, pecypcsl ceTi VHTepHerT;

BlaJieHue 0a30BBIMM HaBbIKAMM IpeoOpa3oBaHusl HH(OpMaLUH
U3 OJHOM 3HAKOBOM cHUCTEMBl B JApPYTyl; YMEHHE CO3/1aBaTh
COOCTBEHHbIE IMCBMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIUHN U3 HECKOJIBKHUX UCTOYHHUKOB

IlepedeHb 3j1eMEHTOB coep:KaHus, MpoBepseMbIx Ha OI'D o ¢pusuke

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA

11 Mexannueckoe JBHkKeHHe. MartepuanbHas Touka. (CucTema OTcCYeTa.
OTHOCUTENBHOCTD JBHKECHUS

1.2 | PaBHOMepHOE U HepaBHOMEpHOE NBIKeHHE. Cpemnsis ckopocTh. Dopmyna
JUTS1 BBIYUCIICHUS! CPEAHEN CKOPOCTH:

1.3 PaBHOMEpHOE NIPSAMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHHM B CJIy4ae PaBHOMEPHOIO MPSAMOJIUHEHHOTO JIBUKCHUS:

X(t) = Xo + Wt.
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I'padpyixku 3aBUCHMOCTH OT BpPEMEHHU ISl MPOEKUUU CKOPOCTH, MPOEKIINHU
IIEpEMEILICHNS, ITyTH, KOOPAMHATHI NPH PABHOMEPHOM MPSMOJIUHEHUHOM
JBHKECHUH

1.4 | 3aBUCMMOCTH KOOPJIMHATHI T€JA OT BPDEMEHH B CIy4ae PaBHOYCKOPEHHOTO
OPSIMOJIMHENHOTO ABUKECHUS:
t2
X(t) =X, +V,,t+a, - —.
2
DopMyIibl 1Ji MPOCKIUU IEPEMEILICHUSI, TPOSKIIUU CKOPOCTU U MPOEKIIUU
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM JBHKCHHUU:
2
S,() =vy - t+a,-—,
2
v, (1) =v,, +a,-t,
ax(t) = const,
Vax? — V1x? = 2axSx.
I'padukn 3aBUCUMOCTH OT BPEMEHM AJIsl MPOEKIUH YCKOPEHUs, MPOEKLUN
CKOPOCTH, MPOEKLUU MEPEeMELIEHUs, KOOPINHATHl IIPU PaBHOYCKOPEHHOM
OPSMOJIMHEHHOM JIBUKEHUU
15 | CBoboanoe nagenue. @opmysibl, ONUCHIBAIOIINE CBOOOJHOE MaJCHUE Teja
0 BEPTUKAIH (IBUKEHUE TeJla BHU3 UM BBEPX OTHOCUTEIIBHO TOBEPXHOCTH
3emin). I'padukn 3aBUCHMOCTH OT BpEMEHHU ISl MPOEKIUH YCKOpPEHUs,
IOPOEKIMU CKOPOCTH M KOOPAMHATHI IpPU CBOOOJHOM MAJCHUM Tejla
10 BEPTUKAIIN
1.6 | CkopocTh paBHOMEpPHOIO NIBHKECHHS Teja MO OKpyx)HocTH. HampaBnenue

CKOPOCTH.
dopmyita I BEIYUCICHUSA CKOPOCTH Yepe3 PaINyC OKPYKHOCTH U TIEPHO/T
oOpareHus:

2nR
V= —+
T

LentpocTpemurenbHoe yckopenue. HampaBieHue HeHTpOCTPEMUTEIBHOTO
yckopenus. opmyiia il BBIYUCIEHUS YCKOPEHHUS:

®opmyna, CBA3bIBAIOIIAS IEPUOJT U YACTOTY OOpAILICHHUS:
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1
V=_
T
1.7 | Macca. IlnotHoCTh BemecTBa. @opMyiia il BHIYMCIECHUS IJIOTHOCTH:
m
p=—
V
1.8 Cuna — BekTopHas pusznyeckas BennyuHa. ClaoKeHue Cui
1.9 SBnenune unepuuu. [lepsoiii 3akoH HerotoHa
1.10 |Bropoii 3akoH HptoToHa:
F=m-a
CoHanpaBieHHOCTh ~ BEKTOpa YCKOpPEHMsl Tella M BEKTOpa  CHJIB,
JIEUCTBYIOIIIEN HA TEJO
1.11 | B3aumopeiictBue ten. Tpetuii 3akoH HetoToHa:
If’2—>1 = _F1—>2
1.12 | TpeHue mokosi ¥ TpeHHUE CKOJIBKEeHUsA. Dopmyra JiJIsl BBIYUCICHUS MOTYIIS
CUJIBbI TPEHUS CKOJIbKEHUS
F,=u-N
1.13 | dedopmarus tena. Yrnpyrue u Heynpyrue nedopmaruu. 3aKoH YIPyrou
nedopmanum (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TArOTE€HUE. 3aKOH BCEMUPHOTO TATOTCHHUS:
F=g.n M
RZ
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOIO MaIeHUs.
®dopmyra 1Ji BBIUUCICHUS CUIIBI TSXKECTH BOJIM3HU MOBEPXHOCTU 3E€MIIH:
F =mg.
JBxkenue tutanetr Bokpyr Comnnua. IlepBasi kocmuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Ummynsc Tena — BeKTopHas ¢pu3ndecKas BEIMUMHA.

p=mv

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, =Tonst.

PeakTuBHOE IBMKEHNE

1.17

Mexanunueckas padora. @opmysia JJis BHIYUCICHUS PaOOTHI CUIIBIL:

A= Fscosa.

Mexaanueckas MOIITHOCTE:

1.18

Kunernueckas u MOTCHIUAJIbHAA SHCPI'UA.
d)opMyJIa JJIs1 BBIYUCIICHUA KHUHETUUYECKOU OHCPTUMN:

Teopema 0 KHHETUUECKON YHEPTUH.

<DopMyJ1a JJIs1 BBIYMCIICHUA HOTCHIII/I&JIBHOﬁ OHCPIUHU TCJid, MIOAHATOIO HAJl

3eMJIeii:

Ep, = mgh

1.19

MexaHuueckas OHCPIUA:

E = Ex + E,.

3aKOH COXpaHEHUsT MeXaHW4yeckonh »sHepruu. QDopmyna s
COXpaHEHHS] MEXaHUUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPECHHUSL:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKON YHEPTUU NTPU HAIUYUU CUJIbI TPCHHUS

1.20

[IpocThie MeXaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKH.
Prruar. MoMEHT CHJIBI;

M = Fl.

VYcnoBue paBHOBECHUS pblyara:

Mi+ Mo+ ...=0.

[ToaBMXHBINA 1 HENOABUKHBIN OJIOKH.

A

IoJIE3HAA

KIIJ] mpoCTHIX MEXaHU3MOB, 1=

3aTpa4y€HHasA
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1.21

JlaBneHue TBepaoOro Tena.
dopMyJia 1J1s BBIYUCIICHUS TaBICHUS TBEPIOIO Tena:

JlaBnenue ra3a. ATMOC(hEpHOE JaBIICHUE.
I'mapocraTryeckoe TaBjacHUE BHYTPH KUIKOCTH.
dopmyiia /I BEIYUCIICHUS JaBICHUS BHYTPH KUIKOCTH:

p = pgh+p,,

1.22

3akoH Ilackansa. ['mapaBnuueckunii mpecc

1.23

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

I:Apx. = ng '

VYcnosue mnaBanus Tena. IlnaBanue Cyao0B U BO3AYXOILJIaBAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYA, MEPHUOJ W YacToTa KoJeOaHUM.

dopmyiia, cBsI3bIBAIOIIAs YACTOTY U MEPHOJT Koaebanuit: V= _
T

1.25

MaremaTnyeckuii W TPYKUHHBIM MasATHUKU. [IpeBpaieHue sHepruu
Ipu KoJieOaTeIbHOM JIBUKEHUHU

1.26

3aryxatomue kojieOanus. BeiHyX/1eHHBIE KojieOaHus. Pe3oHaHc

1.27

Mexanndeckue BOHBL. [IpomoibHBIE M TTOTIEpEYHBIEC BOJIHBI. [[JIMHA BOJIHBI
U CKOPOCTh PaCIPOCTPAHEHUS BOJIHBI:

A=V-T

1.28

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HAa TPAHUIIC
nByx cpen. MHdpa3Byk u ynbTpazByk

1.29

[IpakTuueckue paboThI

N3mepenne cpenHen IIOTHOCTH BENIECTBA; APXUMEIOBOM CUIIBI; dKECTKOCTH
PYXUHBI, KOG (PHUIHEHTA TPEHUS CKOTBXEHUS; paOOTHI CUITBI TPCHHSI, CHUITBI
YOPYTrOCTH; CPEIHEN CKOPOCTH JIBHXKEHUS OpycKa 10 HAKJIOHHOM MJI0CKOCTH;
YCKOpeHHsT OpyCKa TMpH JBWKEHWW TO HAKIOHHOW TUIOCKOCTH; YaCTOTHI
U nepuoja KojieOaHW MaTEeMaTHUYeCKOro MasiTHHMKA; YacTOThl M TMepuojaa
KoneOaHuii TPYXKWHHOTO MAasTHMUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO
Ha pbluar; paboThl CUJIBI YOPYTrOCTH NPH MOJbEME TIpy3a C IOMOIIbIO
HETMOJBUKHOTO 0JI0Ka; paboThl CHUJIBI YIPYTrOCTH MpU MOJbEME Tpy3a
C IOMOIIIBIO MOABUKHOTO OJIOKA.

NccnenoBanne 3aBUCUMOCTH apXUMEJIOBOM CUJIBI OT 00bEMa MOTPYKEHHON
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YacTU TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH
CUJIBI OT MAacChl Te€Ja; CUJIbI TPEHHUS CKOJBXEHHUS OT CHJIbl HOPMaJIbHOTO
JABJICHUsT WM OT pPOJia MOBEPXHOCTHU;, CHUJIbl YNPYTOCTH, BO3HUKAIOIICH
B IIPY’>KHHE, OT CTETCHU AehopMalliu MPY>KUHBI; YCKOPEHUS OpycKa OT yriia
HAKJIOHA HampaBJsoNIeH; mepuoja (4acTOThl) KOJEOAHUW HUTSHOTO
MasTHUKa OT JIJIMHBI HUTH; TEpUoaa KOJICOAaHHI MPYXKUHHOTO MasiTHUKA
OT MAacChl TPy3a U KECTKOCTH TPYKUHBI; UCCIEAOBAHUE HE3aBUCUMOCTH
nepuo/ia KoyeObaHuil HUTSHOTO MasiTHUKA OT MaccChl Tpy3a.

[IpoBepka ycioBusi paBHOBECHS pblyara

1.30

dus3nueckue SBICHUS B npupoac: NpUMCPblI ABUKCHHA C PA3JIMIHBIMU
CKOpOCTAMHU B )KUBOW M HEXHMBOM npupozae, I[efICTBHC CWIbl TPCHUA
B IMPpUPOAC U TCXHUKE, NIPUINBLI U OTJIIMBbLI, IBUXCHUC IIJIAHCT ConHeuHoMH
CUCTCMBbI, PCAKTHBHOC IBWXCHHUC JKHBBIX OPIraHHU3MOB, pPbIYarvd B TCJIC
YCJIOBCKA, BIIMSAHUC aTMOC(i)epHOI‘O JdaBJICHHUS Ha YKUBOM OpraHu3M, IJIaBaHHUC
pBI6, BOCIIPUATHUC 3BYKOB JKHBOTHBIMHU, 3CMIICTPACCHUC, CEHCMUYECKHE
BOJIHBI, IYHAMH, 3X0

1.31

TexHudeckne ycTpoONCTBA: CIUIOMETpP, AATYUKU TOJOKEHHUS, PACCTOSHUS
U YCKOPEHHUS, JUHAMOMETp, MOJAIIUIHUKHU, PAKEThl, pblYar, IMOJABUXHBIN
U HEMOJBIKHBIM OJOKH, HAKJIOHHASA IUJIOCKOCTh, MPOCTbIE MEXaHU3MbI
B ObITy, cooOmarmuecs COCyIbl, YCTPOHCTBO  BOJOIPOBO/IA,
TUAPABIUYECKUN TIpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOMN
HAcOC, apeoMeTp, DXOJIOT, HCIOIb30BAaHUE YyIbTpa3Byka B  OBITY
U TEXHUKE

TEIIVIOBBIE ABJIEHMUA

2.1

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

2.2

JIBuxenne dyactui BemiecTBa. CBA3b CKOPOCTH JBWIKEHHUS YaCTHIL
¢ Temneparypoit. bpoyHoBckoe nBukenue, nudy3us

2.3

CMauuBaHHE U KallWJIIAPHBIC ABJICHUA

2.4

TemnmoBoe pPaCciupCHUC U CKATUC

2.5

TernmoBoe paBHOBECHE

2.6

BuyTtpennss sneprus. Pabora u Terionepenada kak criocoObl M3MEHECHHUS
BHYTPEHHEHN SHEPTUH

2.7

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

2.8

Harpeanne wu oxmaxaenue Tten. KoandecTBO TEIUIOTHL. Y aelbHAas
TEIJIOEMKOCTD:
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Q= Cm(tz - tl)
2.9 3aKOH COXpPAHEHHUsI SJHEPTUHU B TEIJIOBBIX IIPOLIECCAX. Y PABHEHUE TEILUIOBOTO
OanaHca:
Q1+Qx2+..=0
2.10 | Ucnapenue u xoHjeHcanus. MI3MeHeHne BHYTPEHHEW 2HEpPruu B Ipoliiecce
ucrapeHuss W KoHAeHcauuu. KumeHue XKUAKOCTH. YenpHas TerioTa
napooOpa3oBaHUsL:
L="
m
2.11 | BraxHOCTB BO3/yXa
2.12 |IlnaBnenue w® Kpuctayum3anus. VI3MEHEHWE BHYTpEHHEH OSHEPruu
IIpY TUTABJICHUW U KPUCTAITU3AIMU. Y IeJbHAs TeTUIOTa TIJIaBJICHUS :
A=_"
m
2.13 | BHyTpeHHsis 2HEprus CropaHusi TOIUIMBA. Y IeJIbHAsI TEIUIOTAa CTOpaHus
TOTUINBA!
q=_—
m
2.14 | Ilpuniunel paboTel TertoBbIX Apurareneid. KITJ[ remioBoro qsurarens
2.15 | IIpakTrueckue pabOThI
N3mepenue  yAenpbHOM  TEMJIOEMKOCTH  METAJUIMYECKOTO  LMJIMHIPA;
KOJMYECTBA TEIUIOThI, MOJYYEHHOTO BOJIOM KOMHATHOM TeMIepaTyphl
(¢uKCHUpOBAaHHON Macchl, B KOTOPYIO OIYIIEH HAarpeThlii UWIUHJD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM LUIUHAPOM, IIOCIE OMYCKaHUS
€ro B BOJy KOMHAaTHOM TeMIMEPATYpPbl; OTHOCUTEIBHOMN BIIa)KHOCTU BO3AyXa;
yIEJIbHOU TEIIOTHI TUIABJIEHUS JIb/A.
HccnenoBanre N3MEHEHUsI TEMIEPATYPbI BOABI PU PA3IMYHBIX YCIOBUSX;
SBJIICHUS TEIUIOOOMEHA MPU CMEIIMBAHWHM XOJOJHON W TOpSYEeH BOJBI;
npoliiecca UCrapeHust
2.16 |®usnueckwe SABICHUS B  TPUPOJE: TIOBEPXHOCTHOE  HATSIKECHUE
U KanWwUISIpHbIEC SIBICHUS B MPUPOJE, KPUCTAIUIBI B MPUPOJAE, U3IyUEHUE
ConHua, 3aMmep3aHUe BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuuyeckne YCTPOWCTBA: KAMWULIPHI, TMPUMEPHI  UCIOIB30BAHUS

KPHUCTAJUIOB, UJKOCTHBIM TEPMOMETp, HATYUK TEMIIEPaTyphl, TEPMOC,
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CUCTEMA OTOIUICHHS JOMOB, TUTPOMETPHI, IICUXPOMETp, NapoBas TypOuHa,
JBUTATEIb BHYTPEHHETO CIrOPAHUs

3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 | Onexrpuszanus Tein. J[Ba BUAA AIEKTPUUECKUX 3apsI0B
3.2 | BzaumogeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHUs AJIEKTPUUECKOro 3apsiaa
3.4 | Dnextpuueckoe moiie. HampspkeHHOCTH AnekTpudeckoro moist. [IpuHiun
CYIIEPTIO3HIINN IEKTPUICCKUX MOJIeH (Ha KaueCTBEHHOM yYpPOBHE)
3.5 Hocurenu osnexrpuyeckux 3apsaoB. JleHCTBHE SIIEKTPUYECKOrO IO
Ha dJIEKTpUYECKUe 3apsabl. [[pOBOTHUKY U TUAICKTPUKH
3.6 [TocTosiHHBIN 2neKTpUYecKuid TOK. [lelicTBus siekTpuueckoro toka. Cuna
Toka. Hanpspkenue.
=4
t
A
U=_
q
3.7 | DnexTpuyecKoe CONPOTUBICHHE. Y IETBHOE AIEKTPHUUECKOE COITPOTUBIICHUE!
r=Pl
S
3.8 3akoH Oma 15 ydacTKa 3JEKTPUYECKOM 1IeTH:
U
l=_
R
3.9 ITocnenoBaTeabHOE COSTUHEHUE TTPOBOTHUKOB:
l1=1U=U;+Uy; R=R;1+Ra
[TapamienpHOE COeIMHEHNE TPOBOIHUKOB PABHOT'O COMPOTHUBIICHUS:
R
_ 1
U=U l=1+1 R=_".
2
CMmeniaHHble COEAMHEHUS IPOBOTHUKOB
3.10 |Pabora u MOIIHOCTP JIESKTPUUCCKOTO TOKA.
A=U-I-t;P=U-1I
3.11 |3akon /[xxoynsg-JIenna:

Q=1>-R-t
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3.12 | OmerT Opcrena. MarHuTHOE MOJIE MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MAarHUTHOW MHIYKIIUU

3.13 | MaruuTHoe mojie TOCTOSIHHOTO MarHuTa. B3aumMoaelcTBHe MOCTOSHHBIX
MarHuTOB

3.14 | [leficTBME MarHMUTHOTI'O MOJI HA TPOBOAHUK C TOKOM

3.15 | Onbitel Dapajes. SABnenue snekTpoMarauTHON nHAYKIUK. [IpaBuio Jlenna

3.16 |IIpaktuueckue pabOThI
N3mepeHue 3IIEKTPUYECKOrO0 COMPOTUBIEHUS PE3UCTOPA; MOILHOCTH
AIEKTPUUECKOr0 TOKa; pabOThI JIEKTPUYECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKAa, BO3ZHUKAIOUIETO B MPOBOJHMKE
(pe3ucTopsl, JIamMIo4yka), OT HaNpsPKEHHWs Ha KOHIAX MPOBOJHUKA;
3aBUCUMOCTH COINPOTUBIIEHHUS OT JUIMHBI MPOBOJHHUKA, IUIOIMIAINA €ro
MOTIEPEYHOTO CEUEHHUS U YACIBHOTO COMPOTUBIICHUS.

[IpoBepka npaBuia TUTSE AIIEKTPUYECKOTO HaIpPsHKSHUS
OpU TOCIEAOBATEIbHOM COCAMHEHUH MPOBOJHUKOB; TMpPaBWJIA JJIsI CHIIbI
ANEKTPUYECKOr0 TOKA MpPU MapalieTbHOM COEAMHEHHH MPOBOJIHUKOB
(pe3ucTopsl U JTaMIIOYKa)

3.17 | ®usnueckue SBICHUS B MPUPOJC: IJICKTPHUECKUE SBICHHUS B aTMocdepe,
ANIEKTPUYECTBO JKHUBBIX OPraHMW3MOB, MAarHUTHOE Tojie 3emiu, Jpeid
MOJIFOCOB, POJIb MArHUTHOTO TIONIA JJIA JKM3HU Ha 3emiie, MOJISIpHOE
CUSTHUE

3.18 | TexHuueckue yCTPOMCTBA: AIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK DJICKTPUUECKOM HHEPTUHU, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
IPEIOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOJBUTaTEb MOCTOSHHOTO TOKa,
TE€HEPATOP IMOCTOSIHHOTO TOKA

3.19 | DnexrpomarHuTHbIC BOHEI. [1Ikana s3eKTpOMarHUTHBIX BOJIH

3.20 | JIyueBas Mmomens cBeta. [IpsaMonuHeliHoe paclipoCTpaHCHHE CBETa

3.21 |3akon otpaxkenus cBerta. [Imockoe 3epkano

3.22 |IIpenomnenue cBeTa. 3aKOH MPEITOMIICHHUS CBETA

3.23 | Jlucniepcus cBera

3.24 |Jlunza. Xox myueit B nuH3e. DOKyCcHOE paccTrosHue TWH3BL. OnTHdeckas
cuJia JIMH3BIL:

D=1/F
3.25 |I'ma3 kak ontrueckas cuctema. ONTUYECKHE MPUOOPHI
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3.26

[IpakTuueckue paboThb

N3mepeHre onTuyeckoi CHilbl COOMparoIel TMH3bI; (POKYCHOTO paCCTOSIHUS
coOuparomiell JauH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMmeTa
U u3o0pakeHus, Korja NpeaAMeT pachojiokeH B JABOMHOM (okyce),
noKa3aTelis MPEeTOMIICHUS CTEKIIA.

HccnenoBanure cBOMCTBa M300pa)KeHUs, IMOJIYYEHHOTO C TOMOIIbIO
coOuparomieil TMH3BL, H3MEHEHHs (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa MPEJIOMIICHUS CBETOBOTO JIyda OT YIJa MajeHUs
Ha TPaHULIE «BO3AYX — CTEKIIO»

3.27

®uznyeckue siBiaeHus B npupoxe: 3atMeHuss Connua u JlyHsl, 1Bera Ted,
ONTUYECKHE ABJIEHUA B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUpax)

3.28

TexHudeckue ycTpoWCTBa: OYKM, TMEPHUCKOI, ¢oToanmapar, ONTHUYECKUE
CBETOBOJIBI

KBAHTOBBIE ABJIEHUSA

4.1

PamnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakmuu anbda-
u OeTta-pacmnaja

4.2

OmnswiThl Pesepdopna no paccesnuto anbda-dactuu. [lnanerapnas monens
aToma

4.3

CocTtaB aTOMHOI'O Asapa. H3oTombI

4.4

[lepuon nomypacmaja aTOMHBIX SIAEP

4.5

SnepHbie peaknu. 3aKOHBI COXpaHEHUS 3aPSJ0BOI0 U MACCOBOTO YHUCEI

4.6

dusnyeckre SBICHHUS B IMPHUPOJE: ©CTECTBEHHBIM pPaJMOAaKTUBHBIA (HOH,
KOCMHMYECKHUE JIyYd, PAJUOAKTUBHOE H3JIYUYEHHUE MPUPOJHBIX MUHEPAJOB,
NENUCTBHE PaIMOAKTUBHBIX U3JTyYEHUN HA OPTaHU3M YEJIOBEKA

4.7

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