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INOACHUTEJIbBHASA 3AIINCKA

[IporpamMma o ¢pu3uke Ha ypOBHE OCHOBHOTO 00I1IEr0 00pa30BaHUs COCTABICHA Ha
OCHOBE TMOJIO)KEHUW W TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YypOBHE
OCHOBHOMW 00pazoBarenbHOM nporpamMmsl, npeactaBieHHbx B DT'OC OO0, a Takxke ¢
yuétoM (penepanbHOI pabouel mporpaMMbl BocriuTanus u KoHIenmu npemnojaBanus
yueOHoro npeamera «Duznkay.

Conepxxanue mporpaMmbl  T0  (GU3MKE HampaBieHO Ha  (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYAIOIIUXCSI M OPTaHU3AINI0 U3YYCHUST (HHU3UKU
Ha JICITEIILHOCTHOW OCHOBE. B mporpamme mo (pu3uKe yYIHTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k MmIaHUPYyEMbIM
JUYHOCTHBIM M METAlpeIMETHBIM pE3yJIbTaTaM OOyUYeHHUS, a TAKKE MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET paclpe/esieHue yyeOHOro Marepuaina o
rogam o0y4eHus (1o Kiaccam), peasiaraeT IpUMEpPHYIO OCIeA0BaATEIbHOCTh U3yUEHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yYaroIIMXCS.

[IporpamMma no ¢usmuke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl 10 y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CHCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHbBIX Y4E€OHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHUIA,
U3y4aeMbIX XHMHEH, Ouosiorueil, actpoHomuer u (usmdeckoil reorpadueit, BHOCUT
BKJIaJ| B ECTECTBEHHO-HAYYHYIO KAapTUHY MHpa, NPEAOCTaBiIsieT HauboJiee SICHbIC
oOpa3ipl NMPUMEHEHHs] HAyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUW O MHUpE.

Onna w3 TIaBHBIX 3a7ad  (U3UYECKOr0 O00pa30oBaHHMS B CTPYKType OOIIEro
00pa3zoBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M MHTEpECca
K HayKe y oOydaromuxcsi.

Nzyuenne pusuku Ha 6a30BOM ypOBHE MpEIOJiaraeT OBJaJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb:

HAay4YHO OOBSICHSTH SIBJICHHA,

OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCJICIOBAHUAA,

HHTCPHIPECTUPOBATD JaHHBIC 151 HCIIOJIB30BAaTh HAay4YHBIC JO0Ka3aTcjIbCTBA
JJI1 TIOJTYYCHU ST BBIBOJIOBY.

Henu n3ydyenus GU3MKU Ha ypOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHUs ONpPE/IEICHBI
B Konnenuuu npenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeIbHBIX
Opra”Hu3anusax Poccuniickon denepanun, peaNn3yIOIINX OCHOBHBIE
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o01eoOpa3oBareyibHble  MpOrpamMMbl,  yTBepkACHHOW  pemeHueM  Koseruu
MunuctepcTBa npocsemienus Poccutickoit deaeparuu (mpotokoit ot 3 aexkadpst 2019 r.

No TTK-48H).
Lenu nzyyenus pu3uku: npuoOpeTeHNEe NHTEPECa U CTPEMIICHUSI 00YYaIOIIUXCS K
Hay4YHOMY U3Y4YCHUIO

Npupoabl, pa3BUTUC HMX HHTCIIICKTYAJIbHBIX W TBOPYCCKHX CHOCO6HOCTGﬁ; Pa3BUTHC
HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA U q)OpMI/IpOBaHI/Ie

UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBJICHUAM; (POpMHpOBAHIE HAYIHOTO
MHPOBO33PEHUs KaK pe3yJIbTaTa U3y4eHNsI OCHOB

CTPOCHUS MaTepuu U  (PYHIAMEHTAIBHBIX 3aKOHOB (Gu3MKH; (HOPMHUPOBAHUE
MPEACTaBICHUM O poiau (GU3UKH JIJIsl Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUW;  pa3BUTHUE TMPEJCTABICHUHA O  BO3MOXKHBIX cdepax  Oymyieit
npoecCUOHaNBbHOM eI TeIbHOCTH, CBA3aHHOU ¢ (DU3UKOM, MOATOTOBKA K JabHEHIIIEMY
00y4YEeHHIO B ’TOM HAIpPaBIICHUU.
JlocTikeHre 3THUX 1eJield MporpaMMbl 10 (PU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHMs 0OECIICUMBACTCS PEIICHUEM CISAYIONINX 3a]1ay:
MpUOOpETEHUE 3HAHUHN O TUCKPETHOM CTPOCHUU BEIIIECTBA, O MEXAHUYECKUX,

TEIJIOBBIX, JIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHSIX; MPUOOPETEHNE YMCHHMA
OTIMCBHIBATH U OOBSICHATH (PU3UICCKHUE SIBJICHUS

C HUCIIOJIb30BAHHUEM ITOJYYCHHBIX 3HaHI/II71; OCBOCHHC MCTOJ0B PCIICHUSA HpOCTCﬁIHHX
pvaéTHBIX 3a1a4 C UCIIOJIb30BaHUCM

bu3MYEeCKUX MOJIENEH, TBOPUECKUX W TMPAKTUKO-OPUEHTHPOBAHHBIX 3a/lay; Pa3BUTHE
yYMEHUHN HaOII0aTh MPUPOIHBIC SBIICHUS W BBITIOJHATH OIBITHI, JJA0OPATOPHBIC PaOOTHI
U DKCIIEPUMEHTAIbHBIC MCCIEA0BAaHUS C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX MPHUOOPOB;
OoCBOeHHE NpUEMOB PaboOThl ¢ HHPopmared (HU3NUECKOro COACpP)KaHUS, BKIHOYAs
uHOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKW, aHAIU3 ¢ KPUTUUYECKOE
olleHMBaHWEe MH(GOPMAIINH; 3HAKOMCTBO €O cepamu MpodheCcCHOHAIBHON TSI TEIIbHOCTH,
CBSI3aHHBIMU

¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTHIKCHHSIX
(bu3MUECcKO HAYKH.

Ha wusydyenme ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHust 0OTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B Hefen0), B 8 Kjacce
— 68 yacoB (2 gaca B Hefeno), B 9 kiacce — 102 gaca (3 vaca B HefIeNi0).

[Ipenyaraemsiii B mporpamme 1o (pu3uke rnepedeHn J1ad00opaTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHJATENbHBIA  XapaKTep, YYUTENb JelaeT BHIOOp TMPOBEICHUS
7a00paTOpHBIX pabOT H  OMBITOB C Y4YETOM WHAWUBUIYAIBbHBIX OCOOCHHOCTEH
0o0yJaromuxcsi, CIUCKAa OHKCIEPUMEHTAJIbHBIX 3aJaHUl, TpeUiaraéMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (pusuke.
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COJEPXAHUE OBYUYEHUA

7 KIIACC Pa3pnen 1. ®u3uka v eé posib B NO3HAHUM OKPY/KAOLIEro MUPa

®usuka — Hayka o mpupoe. Asnenns npupoasl. DU3NYECKUE ABICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuunuHbl. 3mepenue pusnueckux Bennyus. Ousndeckre npuoopsl.
[TorpemHocTh M3MEpEHN MeXTyHapOHAsI CUCTEMA €IMHULL.

Kak ¢usuka wu  gpyrue  ecTECTBEHHbIE HAyKH  M3y4yalOT  I[PUPOAY.
EctecTBeHHO-HAay4HBIN METO/ MO3HAHUS: HA0JII0JIEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCTIEPUMEHT I10 POBEPKE TUIOTE3, 00BICHEHUE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu

MexaHuveckue, TEIIOBbIE, JIEKTPUUYECKHUE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.
duznueckre TpruOOPHI U MPOIEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U IIU(PPOBBIM
pruOOPOM.

Jlabopamophwsie pabomwi u onvimol
Omnpenenenue 1EHbI IeJICHUS IKaJIbl U3MEPUTEILHOTO Tprbopa.
N3mepenne paccTosHM.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Omnpenenenue pa3MepoB MajbIX TeJ.

N3mepenue Temmeparypbl MpU IMTOMOIIM KUJIKOCTHOTO TEPMOMETPA WU JATUHUKA
TEMIIEPATYPHI.

[IpoBenenue uccnegoBaHUs MO MPOBEPKE TMIOTE3bl: JANBHOCTh MOJIETA IIapHKa,
NYLIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznean 2. IlepBoHayajibHbIe CBeJ€HUS 0 CTPOEHUM BelllecTBa

CrpoeHune BemecTBa: aTOMbl MU MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAOIINE
JUCKPETHOE CTPOCHUE BEIICCTBA.

JIBr>keHue yacTull BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHULL C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxkenue, nuddysus. BzanmonericTBie 4yacTUIl BEIIECTBA: NPUTIKEHUE
Y OTTAJIKWBaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, MKUIKOCTEM M TBEPIBIX
(KpUCTAIIMYECKUX) Tel. B3auMocBsi3b MKy CBOMCTBaMU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJSAPHBIM cTpoeHueM. OCcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenne 6poyHOBCKOTO IBYKCHHSI.
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Habmonenue nuddysun.
HaGmonenne sBIeHU#, OOBSACHSIIONIMXCS TNPUTSHKCHHEM WIH OTTAIKHUBAHHEM
YaCcTHII BEUIECTBA.

Jlabopamopnvie pabomvl u onvimol
OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.

OnbITH IO O6H3pY)KCHI/IIO HCﬁCTBHH CUII MOJICKYJIIPHOT'O IIPUTAKCHUA.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl

Mexanundeckoe 1BHKeHHe. PaBHOMEpHOE U HEpaBHOMEpPHOE IBMKEeHHE. CKOPOCTb.
CpenHsast CKOpOCTh IPY HEPABHOMEPHOM ABVKEHHUU. Pacu€T myTr u BpeMEHH JBUKECHMUS.

SBnenue nHepuMu. 3aKOH MHEPLMU. B3auMoaeiicTBue Te Kak IPUYNHA U3MEHEHMS
CKOpOCTH IBW)KEHHMA Tell. Macca Kak Mepa MHEPTHOCTH Tena. 1InoTHocThs BelecTsa.
CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTBA.

Cuia Kak XapakTepHUCTHKa B3aumojencTsus Tes. Cuila ynpyrocTyu u 3akoH I'yka.
M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBJIEHUE TATOTEHUS U cuita TshkecTd. Cuila
TSDKECTH Ha Ipyrux ruianerax. Bec tema. HeBecomocts. ClioxkeHue cuil, HalpaBJICHHBIX
o oxHoM npsMou. PaBHoxencTByromas cwi. Cuna TpeHus. TpeHHe CKOJNbKEHUS U
TpPEHHUE MOKOsl. TpeHne B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habmrogenne MeXaHMIECKOTO JBMKSHHS TeJa.
N3mepeHne ckopoCTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
Habmronenue ssBIeHUs] HHEPITUH.
HaOntonenue nsMeHeHust CKOpOCTH MPU B3aUMOJICHUCTBUM TEJ.
CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.

CiioxeHune Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JBYKEHUS (IIapyUKa B XKUIKOCTH, MOJCIH
JIEKTPUIECKOTO aBTOMOOWIISI M TaK Jajiee).

OnpeneneHne cpeHe CKOPOCTH CKOJIBLKECHHS OpycKa WM IIapHKa M0 HAKJIOHHOM
IUIOCKOCTH.

OmnpeneneHre TUIOTHOCTH TBEPIOTO Tea.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshKeHUs (IedopMainn) MpyKUHBI
OT IIPUJIOKEHHOU CUJIBL.

OnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIBI TPSHHS CKOJILKEHHS OT Beca Tea
¥ XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.
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Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra30B

Hanenue. CrnocoObl yMEHBIIEHUS W YBEJIUYECHHs AaBieHus. JlaBieHue rasa.
3aBUCHMMOCTH JIaBlieHUs ra3a oT o0béMa, Temrneparypsl. [lepegada naBnenust TBEpAbIMU
TEeaMH, JKHAKOCTSAMH U ra3amu. 3akoH [lackams. I[lHeBMaTHueckue MAIIMHBIL.
3aBUCUMOCTh JTABJICHHS JKUJIKOCTH OT TiyOWHBI. [mapocTraTwdeckuid Tmapamaokc.
CooOmaromuecs cocybl. ['uapaBinueckie MEXaHU3MBI.

AtMocdepa 3emiid u atMmocepHoe naBieHue. [[puuuHbl cyecTBOBaHUS
BO3yIIHOM 00010uku 3emin. OnbiT Toppuuenu. M3amepenue armocgepHoro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBiICHUS OT BHICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBUE >KUAKOCTH M ra3a Ha NOrpy:KEHHOE B HHUX TeJl0. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JaBJICHUS ra3a OT TeMIEpaTyphl.

[Iepenava naBieHUs KUIAKOCTHIO U Ta30M.

Coob6mraromuecs: CoOCy/Ibl.

['mapaBnnaeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JAaBIICHHS.

3aBUCHUMOCTh BBITAIIKUBAIOIIEH CHJIBI OT 00BbEMaA MOTPYKEHHOW YacTh Tena U
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue minaBaHus TEN: IUIABAHUE WM TMOTPYKEHHE TEJl B 3aBUCUMOCTH  OT
COOTHOIIICHMS TIJIOTHOCTEH TeJia U )KUIKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnegoBanue 3aBUCHMMOCTM Beca Tela B BOAE OT O0ObEMA MOTPYKEHHOH B
KUJKOCTb YaCTH TeEJNA.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHUJIbL, JCHCTBYIOLIEHM HA TEIO B
KUJKOCTH, OT MacChl TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOLIEH
Ha TeJIO B )KUJIKOCTH, OT 00bEMa MOrpy>XKEHHOHN B *KHUIKOCTh YaCTU T€la U OT MIOTHOCTH
KUJKOCTH.

KoncTpynpoBanne apeomeTpa Wi KOHCTPYMPOBAHUE JIOAKA M OINpEACIeHUE €€
IrPy30II0ABEMHOCTH.

Paznen 5. PabGora u MOoIIHOCTH. JHeprust MexaHuueckas
pabota. MOIIHOCTS.
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IIpocTeie MEXaHU3MBI: pbluar, 0JOK, HAaKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecHs
ppiuara. IlpuMeHeHue mpaBWiia paBHOBECUS pbluyara K OJIOKY. «30J0TOE IpaBHIIO»
mexanukd. KITJ] mpocTeix Mmexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunertndeckas u moreHuuanbHas sHeprus. [Ipespamienue
OJIHOT'O BUJIa MEXaHUYECKOM SHEPTUHU B IPYTOW. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu

IIprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Omnpenenenue paOOThl CUJIBI TPEHHUS NMPU PABHOMEPHOM JABMKEHUU Tella IO
TOPU30HTAIILHON IIOBEPXHOCTH.

HccenenoBanue yciioBril paBHOBECHS pblyara.
N3mepenne KII/] HaKIOHHOW ITIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHSI MEXaHUYECKOU SHEPTHUHU.

8 KUIACC Paspeu 6. TenuioBble siBJICHUSA

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KNHETUYECKONM TEOPUH CTPOCHHMSI BEIIECTBA.
Macca u pa3mepsl aTOMOB M MOJIEKYJT. OTIBITHI, MOATBEPKAAIOIINE OCHOBHBIE MTOJI0KECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenu  TBEPAOro, JKUAKOTO M  ra3000pa3HOr0  COCTOSIHMM — BEIIECTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUIKOCTEH H
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KHHETHYECKON Teopun. CMadnBaHue
Y KallWJUISIpHBIE SIBJICHU. TEemioBoe pacliupeHue 1 CkaThe.

Temmneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO TETUIOBOTO IBUKEHUS YACTHII.
BuyTtpennsis sneprug. CnocoObl ”3BMEHEHUS] BHYTPEHHEN SHEprUM: Terionepeaaya u
COBEpLIEHUE paboTHI. Bunpr TEIUIONEPENAYH: TEILIONPOBOJIHOCTb,
KOHBEKLMS, U3ITyYEHUE.

KonuuectBo Temnorel. YaeiabHasd TEIUIOEMKOCTh BeEIIECTBA. 1€IUIO0OMEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHHE TeIIoBOro Oamanca. IlnaBneHue u oTBepleBaHUe
KPUCTAJUTMUYECKUX BEIIECTB. YAenbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u
koHaeHcanus. Ucnapenue. Kunenue. Y aenbHas TemioTa mnapooOpa3oBaHuUs.

3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUSI.
BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CrOPaHUsL.
[Tpuntunel padote! TemioBbix asurareneit KI1J1 termoBoro asurarens. TeroBsie
JIBUTATEU U 3alIATA OKPYKAIOLIEH CPEBbI.

3aKoH COXpaHCHUS U MPEBPALICHUA S9HCPIrui B TCIIOBBIX IIPpOLECCAX.
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Jlemoncmpayuu
Habmronenune 6poyHOBCKOTO JABUKEHUS.
Ha6mronenue nuddysun.
Habmronenue sBieHU cMauyMBaHKS U KalMMJUIAPHBIX SBICHUM.

Habmoienue TermnoBoro pacumpeHust Ted.
N3meHenue paBieHWs Ta3a NOpU HU3MEHEHMHM OObEMA U HarpeBaHUU WIH
OXJIAXKICHUH.

[IpaBuna u3aMepeHus: TeMIepaTyphl.

Buns! Teruionepenayn.

OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Habuntoienue kuneHus.

HaGnroneHnue nocTosiHCTBA TeMITEpaTyphl MPHU MJIaBJICHUU.

Moieny TeIUIOBBIX IBUTATEIICH.

Jlabopamophvie pabomwi u onvimol

OnpITBl IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.

OnbITI O BBIPAILIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHl 10 HAOJIOIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX
Tell.

Onpenenenve gaBiaeHUs BO3yXa B Oa/IOHE IINPHULIA.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS BO3/1yXa OT €ro oobéma u
HarpeBaHUs WIN OXJIaXKICHUSI.

[IpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3meHeHus BHYTPEHHEN SHEPTHH Tella B pe3ysbTaTe TeIlonepeaadu
¥ paOOThl BHEIIIHUX CHI.

HccnenoBanue sBICHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJIOJHOW W TOpsiuei
BOJIBI.

OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW MpU TEIIOOOMEHE ¢
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

Hccenenosanue npouecca UCIapeHus.

Ornpenenenre OTHOCUTEIBLHOM BIAXHOCTH Bo3ayxa. OnpeaeneHue

yAEJIBbHOU TETUIOTHI TUIABJIEHUS JIbJIA.
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Paznen 7. DjaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI

Onexktpuzanmsi Teia. JIBa poaa 2JEKTpUUECKMX 3apsAlioB. BzaummoneicTBue
3apsHKEHHBIX Tell. 3aKkoH KysoHa (3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS 3apSAKEHHBIX Tell
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe 1one. Hanpsok€HHOCTh  3iekTpuyeckoro mons.  IIpuHnmn
CYNEPIO3ULIMH JICKTPUIECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexkTpuyeckux 3apsaoB. OJIEMEHTApHBIA JJIEKTPUUYECKHM  3apsi.
Crpoenue atoma. [IpoBOJHUKM M HUDJIEKTPUKU. 3aKOH COXPAHEHUS DJICKTPUUYECKOTO
3apsja.

DJIEKTPUYECKHUM TOK. Y CIIOBHUS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKa. MICTOUHUKH
MOCTOSTHHOTO ToKa. JIeHCTBHS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUAKOCTAX U razax.

Dnextpuueckas nenb. Cuiia Toka. DNeKTpudeckoe HampsbkeHue. ConpoTUBIICHUE
MMPOBOJIHHUKA. Y AEIBbHOE COMNPOTUBIICHUE BemecTBa. 3akoH Oma g ydacTKa UEMHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTB 3JIEKTpUUECKOTO ToKa. 3akoH J[koynsa—JIeHna. DneKkTpuyecKkue
LENU U MOTPEOUTEH JICKTPUUECKON dHEpruu B ObITy. KopoTkoe 3aMbIkaHUeE.

ITocTositHHBIE MarHuThl. B3auMoJEeMCTBHE MMOCTOSIHHBIX MarHWTOB. MarHuTHoOE
nojie. MarauTHoe 1osie 3eMJId U €ro 3HaueHME 1)1 KUu3HU Ha 3emuie. OnbIT OpcTena.
MarauTHoE 1oJe 3AEKTPUYECKOTO TOKa. [[puMeHeHNe 3IEeKTPOMariuTOB B TEXHUKE.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATEND TOCTOSHHOTO
TOKa. Mcnosib30BaHUE  3IJIEKTPOABUTATEIICH B TEXHUYECKUX
YCTPOMCTBAxX Y Ha TPaHCIIOPTE.

Onbitel @apanes. SBieHue 3yeKkTpoMarHUTHOM WHAYKUuMH. [IpaBuno Jlenma.
Dnektporeneparop. CrocoObl MOMYUYEHHUS IIEKTPUUYECKOU DHEPTUM. DJIEKTPOCTAHIINHU
Ha BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUH.

Jlemoncmpayuu
DIIeKTpU3aLus Tell.
JIBa poja SIIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUAE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIIeKTpOCTaTUYECKast HHAYKIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
[IpoBOTHUKM Y TUAJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.
HcTouHNKHN TOCTOSSHHOTO TOKA.
JlencTBUs 3NEKTPUUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B KUJIKOCTH.
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["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3MepeHne 37eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
Peocrar u MmarasuH CONpOTUBIIECHUN.

B3anmoneiicTBrE MOCTOSSHHBIX MArHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJOCOB MAarHuTa.
MopaenupoBaHuE MAarHUTHBIX MOJIEN NOCTOSHHBIX MATHUTOB.
OmneIT Opcrena.

MarHutHoe€ MoJje Toka. DJIEKTPOMarHur.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.
Onbitel Dapajes.

3aBHUCHUMOCTD HaIpaBJICHWA HHAYKOWMOHHOI'O TOKA OT YCJ'IOBI/Iﬁ €0 BOBHUKHOBCHHMUI.
QHGKTPOI‘GHepaTOp ITOCTOSAHHOI'O TOKA.

Jlabopamophwsie pabomwi u onvimol
OnbITH TI0 HAOTIOICHUTO SJICKTPU3AIMH T MHAYKIINEH U P COTIPUKOCHOBECHHH.
HccnenoBanue neiicTBUs 3JIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JIUDJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON 1IETH OCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHie CUIIbI TOKA.
N3mepenne u peryaupoBaHie HAMPsHKESHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO 4YEPEe3 PpE3UCTOp,  OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OHI::ITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTb OJJCKTPHYCCKOIO COIPOTHUBIICHUA
IMPpOBOJHHKA OT €I'0 AJIHHBI, INIOMAAN ITIOIICPCUYHOTI'O CCUCHUA U MaTCpUaJia.

IIpoBepka mpaBuiia CIIOKEHHUS HAINPSDHKEHUM TIPU MOCJIEA0BATEIBHOM COECIUHEHUU
JBYX PE3UCTOPOB.

[TpoBepka mpaBwmIIa JjIsi CHIIBI TOKA TPU MapauIeIbHOM COCTMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Omnpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JaMIIOYKy,  OT
HanpsHKEHUS Ha HEW.

Onpenenenune KII/I HarpeBaTens.

I/ICCHGI[OBaHI/Ie MarguTHOI' O BSaHMOﬂeﬁCTBHﬂ IIOCTOAHHBIX MAarHHUTOB.
I/I3yquI/Ie MAardivuTHOIrO I10JII IMOCTOSAHHBIX MAIHWUTOB IIPH HX O6’B€I[I/IH6HI/II/I 151
pPas3acIICHUM.

10
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HCCJ’IGI{OBaHI/Ie ,Z[CP'ICTBPIH QJICKTPUYICCKOI'O TOKAa HAa MAalrHUTHYIO CTPCIIKY.

OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTb CHJIBL BSaHMOHeﬁCTBHﬂ KaTylmkyu C
TOKOM N MaravTa OT CHJIbI TOKa WU HAIIPABJICHUA TOKA B KaTYIIIKC.

N3ydenne neiicTBUSI MAarHUTHOTO IO HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3y4eHue paboThl JIEKTPOIBATATEINS.
N3amepenune KIIJI asexkTpoaBUraTeibHOM yCTaHOBKH.

OnBITHI 11O HCCJICAOBAaHUIO SABJICHUA 3H€KTpOMaFHHTHOﬁ WHAYKOHUNU: UCCIJICTOBAHNC
W3MEHCHUN 3HAUCHUS U HaIrpaBJICHUA MHAYKIMOHHOI'O TOKA.

9 KVIACC Pa3zgea 8. Mexannuyeckue siBJICHHUS

Mexanuueckoe — aABwkeHue. MarepuansHasg — Touka. Cucrema  oTcuéra.
OTHOCHUTEJIBHOCTh ~ MEXaHWYECKOI'O  JIBI)KCHMsS. PaBHOMEpHOE  IPSAMOJIMHEMHOE
nBrkeHue. HepaBHomMepHOe mpsiMonMHENHOe [BHKeHHE. CpenHss W MIHOBEHHas
CKOpOCTbB TeJla TP HEPABHOMEPHOM JIBHKCHUH.

Yckopenune. PaBHOyckopeHHOE MpsiMOJIMHEHOe ABMxeHne. CBOOOIHOE Ma/ieHue.
OmnbrTel ["anunes.

PaBHOMepHOE [BMXKEHHE 10 OKpyXHOcTH. Ilepmon u dacrtora oOpalieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3axoH Herotona. Brtopoit 3akon Herorona. Tpernit 3akoH HproToHa.
[IpyHIMN CyNIEpIIO3UIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cuiia TPEHHSI CKOJIBXEHHUS, CHIIa
TPEHUs MIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTU U 3aKOH BCEMUPHOIO TATOTEHUA. Y CKOPEHHE CBOOOIHOTO MaJCHHUS.
JBmxenue mianer Bokpyr Comuua. IlepBas kocmuueckasi ckopoctb. HeBecoMocTs u
IIEpErpy3KH.

PaBHOBecue wmatepuasibHOM TOUKM. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHus. MoMeHT cuiibl. LleHTp TsixecTn.

Nmnynec Tena. M3meHenne wummynbca. MmiynsC cuiibl. 3aKOH COXpaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass paboTa ¥ MOHIHOCTh. PaboTa CHII TSXKECTH, yNPYroCTH, TPEHHS.
CBs13b 3Hepruu 1 padoThl. [loTeHManbHast SHEPrUs TeNa, HOHATOr0 HaJl HOBEPXHOCTHIO
3emiu. [loTeHmanbHas sHeprus c:xaToul npykuHbl. Kunernueckas sneprus. Teopema o
KMHETUYECKOW dHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

Jlemoncmpayuu

HaGnronenue MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX Tell OTCUETA.
CpaBHeHHE MyTeW U TPACKTOPUIN IBUKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

11
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HSMGpCHI/IC CKOPOCTH U YCKOPCHHUA HpﬂMOHHHCﬁHOFO JABUOKCHUA.
I/ICCJIGI[OBEIHI/IG IMIPHU3HAKOB PABHOYCKOPCHHOT'O ABUKCHUS.

HaOmroieHne 1BHKEHUS Tella 110 OKPY>KHOCTH.

HaOmoneHne MeXaHMYECKHUX SIBICHUH, IPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBMKEHMHM OTHOCHUTENIBHO KaOWHEeTa
1076370978

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUJIBI.
HabmtoneHne paBeHCTBA CUII IIPU B3aUMOJICHCTBUHU TEll.

M3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

[leperaua uMIrynpca npy B3anMOJIECUCTBUU TEN.

[IpeoOpa3oBaHus 3HEPTUU NPU B3aUMOJIECHCTBUM TE.

CoxpaHeHne UMITyJIbCAa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON dHEPTHH IIPU CBOOOIHOM I1aJICHHH.
CoxpaHeHME€ MEXAaHWYECKOM OHHEPrUM TMPH JIBMKCHUM TENa I0J JCHCTBUEM
MPY>KUHBL.

Jlabopamophwvie pabomwi u onvimol

KoHcTpyHnpoBaHnue TpakTa il pa3roHa M JaTbHEHIIET0 paBHOMEPHOTO JBHKEHUS
IapyKa WA TEICKKH.

Omnpenenenre cpeHell CKOPOCTH CKOJBKEHUSI OpyCKa WM JIBHDKCHHSI IIApUKa TI0
HAKJIOHHOU TIOCKOCTH.

Omnpenenenre yCKOPEHUsl Tella MPU PAaBHOYCKOPEHHOM JIBIDKCHHH IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JIBMKCHHH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €clii NPU PAaBHOYCKOPEHHOM JBM)XKEHHHM 0€3 HayalabHOU
CKOpPOCTH IIyTH OTHOCATCS KaK PsiJl HEUETHBIX YHUCEI, TO COOTBETCTBYIOIINE IPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CHJIbI TPCHHA CKOJBXCHHA OT CHJIBI HOPMAJBHOI'O
JaBJICHUA.

Onpenencaue kodgphUIMeHTa TPEHUS CKOJIbKCHHS.
Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBUKEHUU Tella  TO
TOPU30HTAIBHON IMOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTH NPHU MOABEME Tpy3a C UCIOJIb30BAHUEM
HEMOJBMKHOTO U MOABUKHOTO OJIOKOB.

12
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HSY‘-ICHI/IG 3dKOHAa COXPAaHCHUA SHCPIUHU.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUsI U BOJIHbI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUW: MEpUO,
4acToTa, aMIUITyZa. MaremaThyecKud W NPYKUHHBIM MasATHUKU. [IpeBpamenue
SHEPIUU NIPHU KOJIEOATETbHOM JBUKEHHUH.

3artyxarone kosieOanus. BoiHyxaeHHble kKosieOanus. PezoHanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIpononbHBIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI M CKOpPOCTb €€ paclpOCTpaHEeHHs. MexaHudecKue BOJHBI B TBEPAOM TEIE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
HabGonenue xosebanuii Tei noa JeHCTBUEM CHUJIIbI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6itoieHne BbIHYX/I€HHBIX KOJIE0aHUI U pe30HaHca.
PacmipocTpanenre npoAoIpHBIX U MTOTIEPEYHBIX BOJH (HA MOJIENHN).

HaGnroaeHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHl. AKYCTHYECKUI
pE30HaHC.

Jlabopamophvie pabomwi u onvimol

OnpeneneHne 4acTOThl ¥ Meproia KoeOaH!i MaTeMaTHIeCKOro MasTHHKA.

OmnpeneneHre YacTOThI M MIEpHoia KoJIeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJIeOaHUH TOIBEIIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccenenoBanue 3aBUCUMOCTH IIEpHOJAa KOJICOAHUH NPYKMHHOTO MAasSTHHKA OT
MacchlI Ipy3a.

[TpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHNi rpy3a, MOABCIICHHOTO K HUTH, OT
MacchI Tpy3a.

OnbIThI, JEMOHCTPHUPYIOIIHNE 3aBUCHMOCTD TIEpHO/ia KOJIeOaHUI MPYKHHHOTO
MasiTHUKA OT MACChI Tpy3a M )KECTKOCTH MPYKUHBI. M3MepeHue yCKOpeHUs: CBOOOTHOTO
HaCHUsI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMArHUTHOE MoJjie. DJIEKTPOMarHuTHhIE BOJIHBI. CBONCTBA AJIEKTPOMATHUTHBIX
BOJIH. [1Ikasa 3JIeKTpOMarHuTHBIX BOJIH. Mcrob30BaHre 3JIEKTPOMAarHUTHBIX BOJIH JIJIsI
COTOBOM CBS3H.

DnexkTpomMarHuTHas npupoa csera. CKopocThk cBeTa. BoaHOBBIE CBOMCTBA CBETA.

13
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Jlemoncmpayuu

CBoiicTBa JIEKTPOMAarHUTHBIX BOJTH. BoJIHOBBIE
CBOMCTBA CBETA.

Jlabopamopnvie pabomvl u onvimol

W3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIIBHOTO TenedoHa.
Pa3pnen 11. CBeToBbIe IBJIEHUSA

JlyueBas mopenb cBera. Mcrounuku cseta. [IpsimonuHeliHOe pacnpocTpaHeHHe
ceera. 3atmenus Connma u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTPaKCHUS CBETA.

[Ipenomnenune CBETA. 3aKOoH IIPEJIOMIICHUS CBETA.

[Tonnoe BHYTPCHHCC OTPAXCHUC CBCTA. Hcnonbp30BaHUE MIOJTHOTO BHYTPCHHCTO
OTpa’XCHUA B OIITUICCKHUX CBCTOBOJAX.

JIunza. Xox nydeit B nuH3e. OnTudeckas cucrema Qoroarmapara, MUKPOCKONa U
Teneckona. I'ma3 kak ontudeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. C0XKEHNE CIEKTPaIbHBIX
uBeToB. Jlucnepeuns ceera. [Jemoncmpayuu

[IpssMonmHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTuyueckuii CBETOBOI.

Xon nyuei B coOuparoleit JImH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOULIBIO JTUH3.

[Tpuntun aeiictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
Monenn rnasa.

Paznoxenue 6eoro cBeTa B CIIEKTP.

[Tomyyenue 6eoro cBeTa MpH CII0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIy4a OT yria majcHus.

N3yuyenune xapakTepucTUK N300pakeHus MpeAMeTa B INIOCKOM 3epKalie.
HccenegoBanue 3aBUCMMOCTH yIJla IPEJIOMIIEHUS] CBETOBOTI'O JIy4da OT yIJIA MMaJICHUS
Ha TPaHULIE «BO3LyX—CTEKIION.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSIHHS M ONITUYECKON CHIIBI COOMPAIOIIEH JTHH3HI.

14
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OmnbITHI IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OmnbITl IO BOCIPUATHIO LIBETA IIPEAMETOB IIPU UX HAOJIOJCHUU YEpE3 L[BETOBBIC
(UIBTPBI.

Pa3nen 12. KBanroBble ABJIeHUSA
OnbiTel Pesepdopna u manerapHas Mojenb aroMa. Mojenb artoma bopa.

Hcnyckanue u noromenne ceera aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTE. Anb(da-, 6eTa- U raMMma-u3iaydeHus. CTpoeHne aTOMHOrO sipa.
Hyxnonnas Moznens atoMHOTO snpa. M3oronsl. Pagnoakrusasle npespamenus. [lepuon
[IOJIypacmaaa aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiI0BOI0 U MACCOBOIO YNCEI. DHEPTHS
CBA3M aTOMHBIX sjaep. CBsA3b Macchl W 3HEpPruv. Peakiuu cuHTE3a U JENECHUS SIEp.
Nctounuku 3Heprun CoyHIA U 3BE3.

Anepnas osHepretuka. JIeMCTBUS pAaJMOAKTUBHBIX W3JIy4YEHUHM Ha KUBBIE

OpraHU3MBlI. ﬂeMOHcmpauuu

CnekTpbl U3ITyYEHUS ¥ TTOTJIOIICHUS.
CnexTpbl pa3IuvHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOUIUX U3JTyYCHUH.

Perucrpatius uznmydeHust IpUpOIHBIX MUHEPATIOB U MIPOJIYKTOB. JlabopamopHvle
pabomul u OnvIMbl

HaGnronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

HccnegoBanue TPeKOB: U3MEPEHHE PHEPTUU YACTUIBI IO TOPMO3HOMY NyTH (TIO
doTorpadusm).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTENEHO-0000IAOIMINK MOIYTh TPEIHA3HAYCH ISl CHCTEMAaTH3allud |
0000111eHUs] TIPEAMETHOTO COJEPKAHUS M ONbITA AEIATEIbHOCTH, MPUOOPETEHHOTO TPHU
U3y4YeHHU Bcero Kypca (U3MKM, a Takke JUIsi TOArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 2K3aMeHY M0 (hHU3UKe /JIs1 O0yJarOIINXCS, BEIOPABIINX ATOT yUCOHBIM
npeaMer.

[Ipy w3ydyeHHH NaHHOTO MOAYJS PEATUYIOTCS U CUCTEMATHU3HPYIOTCS BH/IBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS TOCTHKEHHE MPEIMETHBIX U
MeTaIpeIMETHBIX TJTAHUPYEMBIX PE3yNIbTaTOB oOyueHus, dbopmupyercs
€CTECTBCHHO-HAy4YHass TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIEIOBaHUS
SIBIICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (DU3UUECKUE SIBIICHUS,
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MPUMEHSISI TIOJIyYEHHBIE 3HAHMS, pElIaTh 3aJayd, B TOM YHUCJIE KadyE€CTBEHHBIE H
AKCIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO AEATEIBHOCTHBIN XaPAKTEP JAHHOTO pa3esia peau3yeTcs 3a CUET
TOT0, YTO OOyYAIOIIMECs BBIMOJHSIOT 3aJaHUs1, B KOTOPBIX UM MPEIJIaraeTcs:
Ha OCHOBE IMOJYYEHHBIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSICHAThH (PU3UUECKUE

SIBJICHUSA B OKPYJKAIOLIEH NPUPOAEC M NMOBCEIHEBHOW >XKU3HM; HCIOJB30BATh HAYYHBIC
METO/IbI CCIIeOBAaHUS (U3NUYECKUX SABJICHUH, B TOM YHCIIE

JUI TIPOBEPKHU TUIIOTE3 U IOJIyYEHUS TEOPETUYECKUX BBIBOJOB; OOBSACHITH Hay4YHBIC

OCHOBBI Ham0oJiee BAXKHBIX JIOCTH)KEHU COBPEMEHHBIX TEXHOJIOTHM, HampuMmep,

IIPAKTUYECKOTO HMCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHHKOB DHEPIHM HAa OCHOBE 3aKOHA

IIPEBPAILEHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3ydenne ¢u3uKu HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABJICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpPEAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare mzydeHus Gpu3MKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS Y
oOyuarorierocs 0yayT chopMHUpPOBaHbBI CIACAYIOIINE TUUHOCTHBIC PE3yJIbTAThI B 4acTH: 1)
NATPUOTHUYECKOT0 BOCTIMTAHUS:

IIPOSIBJICHUE MHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU

¢uznyeckoil HayKH; IIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCHUNCKHUX
Y4EHBIX-(PU3UKOB;

2) TPa’KIAHCKOr0 M TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYX JAEHUHU OOIIECTBEHHO-3HAYUMBIX
Y ATUYECKUX MTPO0IIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUHN (DU3HKHY;
OCO3HAHUE BaKHOCTU MOPAIbHO-3TUYECKUX MPHUHIMUIIOB B JCSITEIBHOCTH YUEHOTo; 3)
ICTETHYECKOI0 BOCTIMTAHUA:

BOCIPHSITHE 3CTETHUECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO

OCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOI'O MO3HAHMS:

OCO3HaHME IEHHOCTU (PU3NIECKOIN HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BAXKHEUIIICH COCTABIISIONICH KYJIbTYpPbl; Pa3BUTHE
Hay4YHOM JIF0O03HATEILHOCTH, HHTEPECa K UCCIIEA0BATEILCKOM

JeATeNbHOCTH; 5) (popMHPOBaHHUs KYJIbTYPHI 310POBbs M YMOIHOHAIBHOTO
OJ1aromoJry4us:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HAU B  COBPEMEHHOM

TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MPaBUII 0€30MaCHOTO MOBEJECHUS HAa TPAHCIIOPTE, HA
JOpOTax, C AJIEKTPUUYECKUM M TEIUJIOBBIM OOOPYJOBAaHUEM B JOMAIIHUX YCIOBUSX;
c(hOopMUPOBAHHOCTH HABbIKA peIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U

TAKOTO JKe MpaBa y APYroro 4ejioBeka; 6)

TPYAOBOI'0 BOCIIMTAHMSA:
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aKTUBHOE Yy4yacTHE€ B pEIIEHUH TMPAKTHYECKUX 3a7ad (B paMKax CEMbH,
00pa30oBaTEeNbHOM OpraHu3ally, Tropoja, Kpas) TEXHOJOTHYECKOH U COIMAaJIbHOI
HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM uucie U (U3MUECKUX 3HAHUM; HHTEpPEC K
MPAKTHUECKOMY U3YUEHUIO PO eccuil, CBI3aHHBIX C (PU3UKOIA;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:
OpHUEHTAIMsI Ha TPUMEHEeHNE QU3HUECKUX 3HAHUH JJIsl pEIICHHS 3a/1a4 B 00J1acTH
OKPY>KaroIIel Cpeibl, IITaHUPOBAHUS MOCTYIIKOB U OIICHKH MX BO3MOKHBIX

MOCJIECTBUN JUIsl OKPY>KarOLIEH CpeJibl; OCO3HAHKE II100aJIbHOr0 Xapakrepa
9KOJIOTHYECKUX MPOOJIEM U ITyTel WX pelIeHus; 8) aganTanun K U3MeHAI0IIMCsI
YCJIOBUAM COLMAJBHON U MPUPOIHON Cpeabl:

HOTp€6HOCTI> BO B33PIMOI[€I>1CTBPIH IIpHY BBIIIOJIHCHUH HCCHGI{OB&HI/Iﬁ H IIPOCKTOB

(U3MYECKO HAMpPABIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM JPYTUX; MOBBILIECHUE
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATEIbHOCTh; NOTPEOHOCTD
B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (popMyIrpoBaTh UJIEH,

MOHATHUSI, TUMOTE3bl O (U3NYECKUX OOBEKTaX M SIBJICHUAX; OCO3HAHWE ACPUIIMTOB
COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00J1aCTHU

(bHSI/IKI/I; IUIAHUPOBAHUC CBOCTO PA3BHUTHUA B HpI/I06p€TeHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHHﬁ;
CTPEMIICHUC aHAJIN3UPOBATL U BBISABJIATH B3AUMOCBA3H IIPUPOALI, O6IJ_[€CTBa )51

PKOHOMHUKH, B TOM YHUCJIE C HCIOJb30BaHUEM (U3MUECKUX 3HAHWM, OIICHKAa CBOMX
JEUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOULYIO CPEAY, BO3MOKHBIX

rJI00aJIbHBIX ITOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpraTe ocBOEHHS mporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus y oOyuaroierocst OyayT copMUpoBaHbl METANPEAMETHBIE PE3YJIbTaThl,
BKJTFOYAFOIIME TTO3HABATEIILHBIC YHUBEPCAIBbHBIC YICOHBIC ISHCTBHSI, KOMMYHUKATUBHBIC
YHUBEpCaIbHBIC YICOHBIC ICUCTBHS, PETYJSITUBHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBHSI.

Ilo3HaBaTebHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUSA ba3osbie
JOrnyeckKue aeiicTByA:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM);
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIINN, OCHOBAHHUSI

It 0000IIEHUs] W CpPaBHEHMS; BBISIBISATH 3aKOHOMEPHOCTHM M TIPOTHBOPEUUS] B
paccMmaTpuBaeMbIX (hakTax, JTaHHBIX

n Ha6J'IIOI[eHI/I$IX, OTHOCAIIINXCA K (bI/ISI/I‘-IeCKI/IM SABJICHUSAM, BBIABJIATH
INPUYIXHHO-CICACTBCHHBLIC CBA3H IIPH H3YYCHUH (I)I/ISI/I‘ICCKI/IX SIBICHUN M IIpoueCCoB,
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JIeNIaTh BBIBOJBI C HCIIOB30BAHUEM JEAYKTUBHBIX M MHIYKTHUBHBIX YMO3aKITIOUCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (U3NUIECKUX BEIMUNH; CAMOCTOSTEIILHO BHIOUPATh
croco0 pemreHus ydeOHOM (U3MUeCKOol 3amadu (CpaBHEHHE HECKOJBKHX BapHUaHTOB
peiieHusi, BbIOOp HanOosiee MOIXOJAIIETO C YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX
KPUTEPHUEB).
Ba3oBble uccienoBarejbcKye 1eMCTBUSA.
UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUN HHCTPYMEHT TIO3HAHWS,
IIPOBOJIUTH IO CAMOCTOSTEIIHFHO COCTABIIEHHOMY TJIAaHY OTBIT, HECIIOKHBIH
bU3MYEeCKUl  OKCMEPUMEHT, HEOONBIIOE WCCIeNOBaHue (U3UIECKOTO  SIBJICHUS;
OLICHMBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIHUIO, ITOJIYYEHHYIO B XO/1€
UCCJIEIOBAHMSI WM SKCIIEPUMEHTA; CaMOCTOSITENbHO (POPMYyIHpOBaTh 00OOILIEHUS U
BBIBOJIBI 110 pe3yIbTaTaM

IPOBEAEHHOIO HAOMIOJACHUs, OIbITa, HCCIECJOBAHMS, MPOrHO3MPOBATh BO3MOKHOE
JaybHenIee pa3BUTHE (PU3HMUECKUX MTPOLIECCOB, a TAKXKE BBIJIBUraTh MIPEIOJIOKEHUS 00
MX Pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKcTax. Pabdora ¢ undopmaumei:

MPUMEHSTDH Pa3IUYHbIE METO/Ibl, THCTPYMEHTHI M 3a1IPOCHI PU MTOUCKE
U orOope MH(GOPMAIMU WM JAHHBIX C YYETOM MPEIOKEHHON y4eOHOM (Ppu3nuecKon
3a/1a4u;

aHaNIM3UpOBaTh, CHCTEMATHU3UPOBaTh W  WHTEPHPETUPOBATH  MH(MOPMAIUIO
Pa3IMYHBIX BUJOB M (OPM NPEICTABICHUS; CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO
dopMy mpexacraBieHUs HH(OpPMALMM W WUIIOCTPUPOBATH peElIaeMble  3ajadu
HECJIO)KHBIMU CXEMaMHU, IuarpaMMaMu, MTHOU TpaduKoi U UX KOMOWHALUSMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eCTBHS:

B X0J/i¢ OOCYXXJIeHHs Y4eOHOro MaTepHalia, pe3ysibTaToB JIa0OpaTOPHBIX paboT u
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCY>KJTa€MOI TEeMbl U BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha pEIIeHWE 3aJaydl U TOJJIep)KaHue OarokKenaTelIbHOCTH  OOIICHUS;
COIIOCTABJISATh CBOM CYXKJICHUS C CY>KJICHUSIMU JIPYTUX YYAaCTHUKOB JHAJIOTa,
0OHapyKUBaTh PA3INYUE U CXOJICTBO TIO3UITUH; BRIPAYKATh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX; MYyOJIMYHO TMPEACTABIATh PE3yIbTaThl BBIMOJIHEHHOTO
(bu3MYecKoro omnbITa (IKCIEPUMEHTA, UCCIICI0BAHMS, IIPOCKTA).

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHANUBUIYaTbHON paOOThI
IpU PENICHUH KOHKPETHOW (U3MUECKOW MPOOIeMbl; MPUHUMATh II€JIM COBMECTHOU
NEeATEeIbHOCTH, OPTraHU30BBIBATh JCHCTBHS MO €€ JIOCTHIKEHUIO: PACIPEACNATh POJIH,
00CYXKIaTh TMPOIECCHl W Pe3yibTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS
HECKOJIBKHUX JIFOJICH; BBITIONHITH CBOK YacTh pPa0OOThI, AOCTUTAs KadyeCTBEHHOTO
pe3ysbTara 1o CBOeEMy
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HaIIpaBJICHUIO U KOOPAHUHHUPYA CBOU I[GﬁCTBPISI C ApYIr'HMHU YICHAMH KOMAaHIbI; OLICHUBATH
KadCCTBO CBOCT'O BKJIaJla B 06H1Hﬁ IMPOAYKT IIO KPUTCPUAM,

CaMOCTOATENIHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
PeryJsiTuBHbIC YHHBEPCAJIbHBIE YYeOHbIE 1eliCTBHUS

Camoopranusanus:
BBISBJIATH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOIINX

JUTSL perieHus: PU3NYECKUX 3HAHUN; OPUCHTUPOBATHCS B PA3IMUHBIX TIOIX0/1aX MPUHATHS
peuieHuid (MHAUBUAYAIBHOE,

OPUHSATHE PEIICHUS B TpyMNe, MNPUHATHE PEUICHUH TPYyIIoil); camMoCTOATEIHHO
COCTaBJISITh AJITOPUTM pelieHus: (PU3NUECKOM 3a/1au WK TUTAHA UCCIIE0BAHMS C YUETOM
UMEIOIIUXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBAaTh
npeajiaraéMble BapUaHThl PEIICHUM; JAeaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a
peuieHue.

CaMOKOHTpOJIb, SMOIUOHAIbHBbIN NHTEJIEKT:

HaBaTb aJCKBATHYIO OLCHKY CHTyallUM W IIPpCAjIaraTb ILIaH e€ HN3MCHCHHMUA,
OOBSICHATH IMPHUYXHBI JOCTHXKCHUA (HCI[OCTI/I)KGHI/DI) PE3YJIbTATOB ACATCIBbHOCTH,

JIaBaTh OIICHKY MPUOOPETEHHOMY OMbBITY; BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTH (B TOM
YHUCJI€ B XOJ BHIMOJHEHUS! (PU3NYECKOTO MCCIIECOBAHUS UITU MTPOEKTA) HA OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIMXCS CHUTyalluid, YCTAHOBJEHHBIX OIIUOOK, BO3HHUKIINX
TPYAHOCTEH; OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

CTaBHUTH ce0s1 HaA MECTO APYIroro 4€JI0BCKa B XOAC CIIOpa UK JUCKYCCHUHU

Ha HAyYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro. Npu3HaBaTh CBOE
MpaBo Ha OUIMOKY MpHU PEeIIeHUH (PU3NYECKUX 3a]a4 WU

B YTBCPIKACHUAX HA HAYUYHBIC TCMbBI U TAKOC KC IIPaBO APYIroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHuss B 7 kJjacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: (U3MYECKUE W XUMHYECKHE SIBJICHHUSA, HaOIOJIEHUE,
HKCIEPUMEHT, MOJEeIb, TUIOTe3a, €AMHULBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYJa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, KUAKOE, ra3o00pa3HOe), MEeXaHHMYeCKoe
IBUKCHHE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  MPSIMOJIUHEHHOE),  TPaeKTOpHs,
paBHOJCUCTBYIOAs cuJl, nedopmarusi (ympyras, IJlJacTUYecKas), HEBECOMOCTb,
COOOUIAIOUIMECS] COCYABL; pa3anyarh sABieHUs (AU dy3usi, TEMI0BOE JBUKEHUE YaCTHII
BEILECTBA,
paBHOMEPHOE JBI)KEHHE, HEPABHOMEPHOE JABI)KEHUE, UHEPIIHS, B3aUMOJCIHCTBUE Tel,
paBHOBecHE TBEPABIX TEJ C 3aKPEIIEHHOM OChIO BpalleHHs, Tepenaya JaBleHUs
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TBEPIBIMU TEJIaMU, KXUIKOCTIMU U razamu, aTMochepHOe HaBJieHHUE, IJIaBaHUE Tell,
MpEeBpAIlCHUs] MEXaHUYECKOW SHEPTUU) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOe SIBJICHUE; PacIO3HaBATh
IPOSIBIICHUE U3YYCHHBIX (PU3UUECKUX SBICHUI B OKPY>KAIOIIEM

MUpE, B TOM 4Kciie (PU3NUeCcKUe SIBJICHUS B IPUPOE: TPUMEPHI ABIKEHUS C Pa3TMYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXHBOW NPHUPOAE, ACHUCTBUE CUIIBI TPEHUS B NIPUPOAE U
TEXHHUKE, BIMSHHE aTMOC(EpHOro IaBICHHUS Ha XUBOW OpraHu3M, IJIaBaHHE pbIO,
pbluard B TeJ€ YeJOBEeKa, MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a7aduy B y4eOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBa (NMpHU3HAKH) (PU3NYECKUX SIBIICHUW; OMUCHIBATH
U3yYEHHbIE CBOMCTBA Te€Nl U (PU3NYECKUE SBJICHUS, UCHOJB3YS (PU3NUECKHE BEIMYUHBI
(macca, 00b€M, TUIOTHOCTh BEILIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIIHASL CKOPOCTh, CUJIa
YHOPYTrOCTH, CHIIA TSKECTH, BEC T€Ja, CUJIa TPEHUS, 1aBlIeHHE (TBEPAOTO TENA, )KUIKOCTH,
rasa), BBITAJKUBAIOIIAs CUJIa, MEXaHWYecKasi paboTa, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT
CUIbI, KO3(DQUIMEHT TOJIE3HOr0  JCWCTBHS  MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAIbHAS SHEPTHUS), P ONMUCAHUM TPABWIHHO TPAKTOBATh (DU3UYECKUNA CMBICI
UCITIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AUHUIBI (PU3NUYECKUX BEJIMYUH, HAXOIUTh
(GopMyJIbl, CBS3BIBAIONIME JAHHYI0 (PU3MUYECKYIO BEJIMYUHY C JPYTMMH BEJIUYUMHAMM,
CTPOUTH TpaUKU HM3YUYEHHBIX 3aBUCHUMOCTEN (PM3MYECKUX BEJIMYMH; XapaKTEpPHU30BaTh
CBOICTBa TeN, PU3NUECKUE SABJICHUS U MPOLIECCHI, UCTIONb3YS

nmpaBuia CIOXKEHHUs cuil (BIOJIb OAHOU MpsiMoi), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HSHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa W 3alKChIBaTh €ro MaTeMaTHYeCKOE BBIpAKEHHE; OOBSICHATh (HU3UUYECKUE
SBJICHUS, ITPOLIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U

B KOHTEKCTE€ CHUTyallUll  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapAKTEpa:  BBISABIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 1—2 JIOTMYECKUX IIAroB C
ornopoit Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH; PEIIaTh pacyéTHbIC 3a7a4yd B 1—2 NEHCTBUA, HUCIIONB3YS 3aKOHBI U
bopmyIIbl, CBA3BIBAIONINE (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33Ja4M
3alUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3UYECKHE BEIMYHMHBI B (OPMYNbI U
IPOBOJUTH PACUYEThl, HAXOAUTH CIPABOYHBIE JaHHbIC, HEOOXOIUMBIE [JIsI PELICHUS
3a/1a4, OLEHUBATh PEATUCTUUYHOCTD MOTYYSHHON (PU3HUECKON BEIHUMHBI, pacliO3HABATh
po6JieMbl, KOTOPhIE MOKHO PELIMTh MPH MOMOIIM (PU3NYECKHUX METOJOB, B OMHCAHUU
UCCJIEIOBAHMS BBIJIETSATh MPOBEPIEMOE MPEANOJoKeHue (TUIOoTe3y), pa3inyaTh Hu
MHTEPHPETUPOBATH MOJYUCHHBIA PE3yNbTAT, HAXOAUTH OIUMOKU B XOJ€ OIbITa, J1eJaTh
BBIBOJIBI T10 €0 pe3yJIbTaTaM; IPOBOIUTH OMBITHI O HAOIIOACHHUIO PU3NUECKUX SIBICHUIN
WM (PU3UUECKHUX
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CBOMCTB Tel: POpMYyJIUPOBATH MPOBEPSIEMbIE TIPEINOIOKEHUS, COOMPATh YCTAHOBKY U3
MPEJI0KEHHOTO 000PY/I0BaHHUS, 3aMKUCHIBATh XOJI ONbITa U (HOPMYIUPOBATH BBIBOIBI,
BBIIIOJIHATH MPSIMbBIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChI TeJla, 00bEMA, CHUIIBI
U TEeMIIepaTyphbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHUsi MpUOOPOB C YYETOM 3alaHHOM aOCOIOTHOM MOTrPEIIHOCTH HU3MEPEHHI;
MIPOBOJIUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3WYECKON BEIWYMHBI OT JIPYroil C
UCITOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH PAaBHOMEPHO JBHIKYILETOCS
Teaa OT BPEMEHHU JIBM)KEHMS Te€Ja, CUJIbl TPEHUS CKOJBXKEHHS OT Beca Tesa, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEeN M HE3aBUCHUMOCTU CHUJIbI TPEHUS OT IUJIOIIAIU
CONPUKOCHOBEHUS TE€JI, CWJIBI YIPYTrOCTU OT YJJIMHEHHUS MPY>KUHbBI, BBITAIKABAIOIICH
CWIIBI OT O00bEMa MNOrpyKEHHOM dYacTW Teda M OT IUIOTHOCTH JKMJIKOCTH, €€
HE3aBUCUMOCTH OT INIOTHOCTH TeJIa, OT TNIyOMHBI, HA KOTOPYIO ITOTPY>KEHO TEJI0, YCIOBUI
IJIaBaHUs TEJ, YCIOBUM PaBHOBECHUsS pbluara M OJIOKOB, y4acTBOBATh B INIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIELys
NPEIVIOKEHHOMY  IUIaHY, dbukcupoBath pEe3yAbTaThl MOTYYEHHOU
3aBUCUMOCTH (PU3MUECKHUX BEITMYMH B BUE NMPEIIOKEHHBIX Ta0JIUIl U Tpa)UKOB, J1eTIaTh
BBIBO/IbI 0 pe3yJibTaTaM MCCIEIOBaHUsA; MPOBOAUTh KOCBEHHbIE HM3MEPEHUS
(bU3nYeCKUX BEJIMYMH (MJIOTHOCThH BEIIECTBA
AKUIAKOCTH U TBEPJIOTO TEJNA, CUJIAa TPEHUSI CKOJIbKEHUS, JaBJICHUE BO3IyXa,
BBITAJIKUBAIOIIAs CUJIa, ICMCTBYIOIIAs HA IOTPYKEHHOE B AKUIKOCTh TEJIO,
K02 (PHUIIMEHT MOJIE3HOTO JEHCTBUS MTPOCTHIX MEXAHU3MOB), CIIEAYS MPEIJIOKEHHOM
MHCTPYKIUU: IPYU BBINOJIHEHUN U3MEPEHUIN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAUEHHE UCKOMOW BEJIMYMHBI; COOIOAATh MPaBUia TEXHUKU
0e30macHOCTH NP padoTe ¢ TaOOPATOPHBIM
000pyI0BaHMEM; YKA3bIBATh IPUHIUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JHMHAMOMETP, COOOLIAIOIIMECS COCYAbl, OapomeTp, pblyar,
MOJABWKHBIN U HEMOABMKHBIN OJIOK, HAKJIOHHAS INIOCKOCTh; XapaKTePHU30BaTh MPUHITUIIBI
JIEUCTBUS N3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONMOPON Ha UX onucaHus (B
TOM 4YHUCJE: MOALINIHHUKY, YCTPOMCTBO BOJONPOBOJA, T'MAPABINYECKHNA TIpecc,
MaHOMETP, BEICOTOMED, MOPLIHEBOI HACOC, APEOMETP), UCIIONb3YsI 3HAHUS O CBOKMCTBAX
bu3nuecKkux SBICHUHM M HEoOXOoAuMble (U3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(MOpMALMIO O MpUMEpax) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJisi OOecredeHus
O0e3omacHOCTH TMpu OOpamieHuu C TOpudOpaMu W TEXHUYECKUMH YCTPOUCTBaMH,
COXPaHEHUS 37I0POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHHUS B OKPYKAIOIeH
cpele; OCyIIECTBIATh 0TOOP UCTOYHUKOB HH(PopMaliuu B IHTepHETe B COOTBETCTBUU
C 33JJaHHBIM IMOMCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U MyTEM
CpaBHEHUS PA3JIMYHBIX HICTOYHUKOB BBIJCISATh HHPOPMALIUIO, KOTOPAs SIBIISETCA
IPOTUBOPEUUBON MM MOKET OBITh HEOCTOBEPHOI; UCIIONB30BATh MU

22



®dusznka. 7-9 knaccsl (0a30BbIi YPOBEHbD)

BBIIIOJIHEHNN y4eOHBIX  3aJaHuil  HAYYHO-TOIYJISIPHYIO JIUTEPATYPY
(u3NYECKOT0 CoAepkKaHUsl, CIIpaBOYHbIE MaTEpUaIbl, pecypchbl cetu HTepHeT,
BIAJAETh  NPUEMAMU KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus
uH(pOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE
KpaTKUE MMCbMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE
2—-3 HUCTOYHUKOB HMH(pOpManmu (QU3UUECKOrO COACpKAHMUS, B TOM YHCIE MyOIUYHO
JieNaTh KpaTKue COOOIIECHUs O pe3yIbTaTax MPOEKTOB WM yUeOHBIX UCCIEIOBAaHUM, MPU
3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHATHMHBIN ammapar Kypca (U3HKH,
COINPOBOXAATh BBICTYIUICHHE NpPE3CHTALMEN; IIPU BHINOJHEHUN Y4E€OHBIX MPOEKTOB U
UCCIIEJOBAaHUI pacrpeaessiTh 00A3aHHOCTH B IPYIIIE B COOTBETCTBUHU C MIOCTaBICHHBIMU
3aJlayaMy, CIEIATHh 3a BBINOJIHEHUEM IUIAHA JEHCTBHUM, aJCKBATHO OLICHUBATh
COOCTBEHHBIA BKJIaJ, B JEATEIBHOCTb TIPYIIbI, BBICTPAUBaTh KOMMYHHKAaTUBHOE
B3aUMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHly oOyueHus B 8 kJjacce IpeAMETHBIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VICIIOJIB30BATh ITOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KpHUCTaUIMUEeCkue U aMopdHbIe Tena,
HACBIIICHHBIA W HEHACBIIMIEHHBIA Nap, BIAXKHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPECHHSA
DHEPrusl, TEIUIOBOM JABUIATENb, JJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsll, DJIEKTPUUYECKOE
I10JI€, POBOJIHUKH U JUBJICKTPUKH, IIOCTOSHHBIN AJIEKTPUUYECKUNA TOK, MarHUTHOE I10JIE;
pa3nnyath SIBJIEHUS (TEIUIOBOE PACUIMPEHUE U CKATHE, TEIUIoNepeaaya, TErmioBoe
paBHOBECHE, CMayuMBaHWE, KalNWUIAPHBIC SBICHUSA, WCIAPECHUE, KOHJCHCALHUS,
IIJIABJICHUE, KpUCTaJUIU3alus (oTBEepaeBaHue), KHUIIEHUE, Teronepeaaya
(TeTIOMPOBOHOCTh, KOHBEKIWS, HW3JIy4CHUE), DJEKTpU3alus TeJ, B3aUMOJICUCTBUE
3apsA0B, AEHUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJICHCTBHUE
MAarHuTOB, JAEWCTBME MArHUTHOIO MOJISI HA NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHIYKIMS) 10 OINUCAHUI0O MX XapaKTepHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (U3MYECKOE SBJICHHWE; pAClO3HABaTh MPOSBIICHUE
M3YUYEHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM

MUpE, B TOM 4ucie (U3NUYECKUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJIE, KpHUCTAIbl B mOpupojae, uziydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeETa,
AIIEKTPUYECKUE SBJICHUS B aTMOCc(epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Ipeiid moiarocoB, pojib MArHUTHOTO TOJIS AJIsl )KU3HU Ha 3emJie, MOJISIpHOe
CUSIHUE, TIPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1auy B yUeOHYIO, BBIACISTh

CYIIIECTBEHHBIC CBOWCTBA (MPU3HAKN) (PU3UUYECKHUX SIBJICHUI;, OMUCHIBATH W3YYCHHBIC
CBOMCTBA TeJ U PU3UYECKUE SBJICHUS, UCTIOJIb3YS (DU3NYECKUE BEIMYHUHBI (TEMIIepaTypa,
BHYTPEHHSISI DHEPTUsl, KOJMYECTBO TEIUIOThI, YAENbHAsA TEILNIOEMKOCTh BELIECTBA,
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yaelibHas TEIJI0Ta TUIaBJICHUs, YAelIbHAs TeIIoTa NapooOpa3oBaHus, yeabHas TEIIoTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJE3HOro JEHUCTBUSI TEIJIOBOM  MalllMHBI,
OTHOCUTEJIbHAS BIAXKHOCTh BO3yXa, dJEKTPUUECKUAN 3apsl, CHUjla TOKA, JIEKTPUIECKOE
HaIpsHKEHUE, COMPOTUBIIEHUE IPOBOJHUKA, YAECIBHOE COITPOTUBIIEHHE BELIECTBA, pad0oTa
Y MOIIHOCTb 3JIEKTPUYECKOTO TOKA), TPHU ONMHMCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUIA
CMBICJI HCITOJB3YEMbIX BEJIMYMH, O0O3HAUYCHHS W EAUMHUIBI (PU3MUYECKUX BEJIMYHH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3UYECKYI0 BEIUYUMHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKu U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepHU30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBJICHHUS WM TPOIECCHI, MCIOIB3YS
OCHOBHBIC TIOJIOKECHUSA MOJICKYJIAPHO-KUHETUYECKOM TEOPUHM CTPOCHHUSI BEUIECTBA,
MPUHIIAI CYTIEPIO3UIIUU TI0JIeH (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXPaHCHHS 3apsia,
3akoH OMa [T yyacTKa 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHUs SHEPTUH, TPU
ATOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATh €ro MaTEeMaTHUYECKOe
BBIpaKEHUE; OOBSACHITH (PU3NUYECKHE MPOILIECChl M CBOMCTBA TEJ, B TOM YHUCIEC U B
KOHTEKCTE
CUTyallUl  MPAaKTUKO-OPUECHTUPOBAHHOIO  XapakTepa: BBISIBJISITH  IIPUYMHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX MIAaroB ¢ OMopoi Ha 1—2
M3YUYEHHBIX CBOMCTBA (PM3UYECKUX SABICHUH, (PU3NUECKUX 3aKOHOB WU

3aKOHOMEpPHOCTEN; peliaTh pacuy€THbIC 3a/1aud B 2—3 NEUCTBUS, MCIOJIb3Ysl 3aKOHBI U
(bopMyIIbl, CBA3BIBAIOUIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHaJIW3a yCJIOBUA 3aJlaul
3alMChIBATh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTATOK JAHHBIX JJISl PELICHUS 3aJa4u,
BBIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE 1JI €€ PEIIeHUs, TPOBOJIUTh PACUETHI U
CpPaBHUBATH MMOJYYECHHOE 3HAUCHUE (PU3MUECKONW BEIWYMHBI C U3BECTHBIMH JIAHHBIMU;
pacrno3HaBaTh MPoOIEMbI, KOTOPbIE MOKHO PEIIUThH MTPU MOMOIIH (PU3UUECKUX METOJIOB,
WCIOJIb3ysl OINMCAaHWE MCCIIENOBAHUS, BBIICIATh IIPOBEPSIEMOE MPEAIIOJIOKEHUE,
OLICHMBATh MPABWIBHOCTh TMOPSJKA NPOBEICHUS HCCIECNOBAaHUS, [€JIaTh BbIBObI,
MPOBOAUTH OIBITHI IO HAOIIOICHUIO (PU3UUYECKUX SIBIICHUM WU PU3HUYECKUX CBOMCTB TEI
(KanmuJUISIpHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €ro 00bEMa, TeMIiepaTyphl,
CKOPOCTH IpOLIeCCa OCTHIBAHUS M HATPEBAHMS MPU U3IIYYECHUHU OT LIBETA M3IIyYarolen
(mornomaroeit) TIOBEpXHOCTH, CKOPOCTh UCMIAPEHHUS BOJIbI OT TEMIEPATyPhl KUIKOCTH
U TUIOIIAIM €€ TOBEPXHOCTH, BJIEKTPU3ALMs TEJI W B3aUMOJCUCTBUE AJIEKTPUUYECKHUX
3apsiIoB, B3aWMOJICMCTBUE MOCTOSHHBIX MArHUTOB, BU3YAJIM3alMs MAarHUTHBIX MOJEH
MOCTOSHHBIX MarHuTOB, JEWCTBUSI MAarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA SJIEKTPOJBHUTATENSI MOCTOSHHOTO TOKa): (hopmMymupoBaTh
MpOBEpSEMbIC  TPEANOJIOKEHHUSI, COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHMs, OMUCHIBAThH XOJ] OIbBITA U (POPMYITUPOBATH BHIBOIbI; BHITIOIHATH MPSMbIE
U3MEPEHUS TEMIIEPATypbl, OTHOCHUTEJIBHOW BJAXXHOCTHM BO34yXa, CHJIBI TOKa,
HaIpsHDKEHUS! € MCTOJIb30BAHUEM AaHAJOTOBBIX MPUOOPOB W JATYMKOB (PUIMYECKUX
BEIIMYNH, CpPaBHUBATh pE3yJbTaThl HM3MEpPEHUN ¢ Y4YETOM 3a7aHHOW aOCOIIOTHOM
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HOTPEIIHOCTH; MPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHOU (PU3MUECKON BETMUYMHBI
OT ApYyrou

C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTH COMPOTHUBIICHUS MMPOBOJHUKA OT
€ro JUIMHBI, IJIOLIAJAN MOMEPEYHOIO CEUEHUS U YJEIbHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJHHUKE,
UCCIIEJOBAaHUE IIOCJIEIOBATEILHOTO M MApaJJICIbBHOIO COECIUHEHHM IMPOBOJHUKOB):
IUTAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOJHATH M3MEPEHUS, CIEAys
NpeIIOKEHHOMY TUIaHy, (GUKCUPOBATh PE3YJIbTAThl MOJYYCHHON 3aBHCHUMOCTH B BHUJIEC
TaObMUIl ¥ TpaQUKOB, JENaTh BHIBOJBI IO peE3ylbTaTaM HWCCIEIOBAaHUS; MPOBOIUTH
KOCBEHHBIE H3MEpeHHUs (U3NYECKUX BEJIMYMH (yAelabHas TEIUIOEMKOCTh BEIECTBa,
COIPOTHUBIIEHUE NMPOBOJIHUKA, padOTa U MOIIHOCTh 3JIEKTPUUECKOI0 TOKA): IIIAHUPOBATh
U3MEpEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIys MpeanoKeHHON
WHCTPYKIIMM, W BBIUUCIATH 3HAYEHUE BEIUYMHBI; COONIOMATh MpaBUia TEXHUKH
0€30MacHOCTHU MpHU padboTe ¢ 1a00PATOPHBIM

0o0opy/OBaHNEM; XapaKTEepH30BaTh MNPHUHIUIMBI JACUCTBUA HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIIE: CUCTEMa OTOILJICHHS
JIOMOB, TUTPOMETP, NapoBas TypOUHA, aMIIEPMETP, BOIBTMETP, CUETUUK IIECKTPUUECKON
SHEPrUM, DBJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTEIbHBbIE 3JIEKTPONPHUOOPHI
(mpuMepbl), SIEKTPUUECKUE TMPEAOXPAHUTENN, SJICKTPOMATrHUT, AJIEKTPOJBHUTATEINb
MOCTOSTHHOTO TOKAa), HCIONB3ys 3HAHUA O CBOWCTBAaX (DM3MUECKUX SBICHUH W
HEoOXOoauMbIe (hM3MUECKHE 3aKOHOMEPHOCTH; PACHO3HABATh MPOCThIE TEXHUYECKHE
yCTpPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI

10 CXeMaM U CXeMaTUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEoCTar), COCTaBIAThH
CXEMBI AJIEKTPUYECKUX IIeTIe C TOCIEeNOBATENbHBIM U MapajUIebHBIM COCTUHEHHEM
AJIEMEHTOB, pa3fu4vas YCIOBHBIE OOO3HAYEHHS DSJEMEHTOB OJIJIEKTPUYECKUX IIEMeil;
OPUBOAUTH TpUMEPHl (HAXOAMTH HWH(OpPMALUMI0O O MpUMEpax) MNPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM JKU3HU JUIs1 OOeCredeHUs
O0e3omacHOCTH TpU OOpamieHuH C NpudOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 37I0POBBSI U COOIIOICHUSI HOPM IKOJIOTUIECKOTO TTOBEICHHUS B OKPYKAIOIICH
Cpelie; OCYIIEeCTBIATH MOUCK nH(popmanmu pu3nueckoro coaepkanus B uTepHere,

Ha OCHOBE WMEIOIIMXCA 3HAHWW W MyTEM CPaBHEHHS IOTOJHUTEIBHBIX HMCTOYHUKOB
BBIIETATh HH(OPMALIMIO, KOTOpasl SIBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HE0CTOBEPHOI; HCIIOJIb30BATh npu BBIMIOJJHEHUH  Y4YEOHBIX 3aJJaHui
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COAEepKaHUs, CIIPAaBOUYHbIE MaTepUabl,
pecypcsl cetn VIHTepHEeT, BiIaAeTh MNpUEMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBanusi WHGOPMAIMKM W3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYH0; CO3/1aBaTh
COOCTBEHHBIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHHs, 00001mas nHpOpMaIuio U3
HECKOJIbKMX HCTOYHUKOB (DU3MUECKOTO COAEpKAaHHA, B TOM YHCIE MyOIMYHO
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MPEICTABIIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEIOBATEIBCKOM NEATEIbHOCTH, IPU 3TOM
IrPaMOTHO  HCIOJb30BaTh W3YYEHHBIM TMOHATUWHBIA anmapatr Kypca (U3HKH,
CONPOBOXK/AATh BBICTYIUICHHE MPE3CHTALMEN; MPU BBITOJIHEHHH Y4EOHBIX MPOEKTOB U
UCCIIEIOBaHUM (U3UYECKUX TMPOLIECCOB pPACIpEeAeiATh OO0S3aHHOCTH B TpPyNIE B
COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4aMH, CJIEIUTH 32 BHIIOJIHEHUEM IIJIaHA ACHCTBUI
U KOPPEKTHPOBATh €ro, aJIeKBaTHO OIEHUWBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTH
IpYNIbI, BBICTPaNBaTh KOMMYHUKATHMBHOE B3aMMOJCHCTBUE, MPOSBISAS TOTOBHOCTh
paspemiath KOHGIUKTHI.

K koHiy oOyueHnuss B 9 kJjiacce MpeaMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

HCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCUETA, MaTepualibHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHUUYECKOTO ABWXKEHHUS, nedopmanus (ympyras, MjaacThadeckas),
TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IIEPETPY3KH, LIEHTP TAKECTH,
abCOJIOTHO TBEPJIOE TEJIO, IIEHTP TSKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPhI UCITYCKAHUS
U TOTJIONIEHUs, anb(da-, OeTa- U raMMa-u3IydyeHHUs, U30TOMbI, sJI€pHAsl dHEPreTHKA;
paznuyarh SABJCHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEUHOE IBUYKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHUE, CBOOOHOE IMaJIEHHUE TEeJ, PABHOMEPHOE
JBUKECHHE II0 OKPYXXHOCTH, B3aHUMOJECHCTBUE TE€J, PEAKTUBHOE JIBUKECHMUE,
KoJjieOaTeNbHOe JIBKEHHUE (3aTyXalllMe U BBIHYXJACHHbIE KOJeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHNE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOkKEHUE OEJI0oro cBeTa
B CIEKTp U CIOXKEHHUE CIEKTPaJbHBIX I[[BETOB, IMUCIIEPCUS CBETA, €CTECCTBEHHAsd
PaIOAaKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTPa U3TYyUYEHHs) TTO OTMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3HUECKOE
SIBJICHUE; PACIIO3HABATH MPOSBICHUE U3YUEHHBIX (DU3NUYECKUX SIBIICHUM B OKPYKAIOIIEM
MUPE
(B TOM ymcie puznuecKkue SBJICHUS B MIPUPOJIC: MPUIUBBI U OTIWBBI, IBUKEHUE TIJIAHET
ConHeyHOM CUCTEMBI, PEAaKTUBHOE JABUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMHYECKUE BOJHBI, I[yHAMH, 3XO, I[BETa TEJI,
ONTHYECKHE  SIBJICHUS B  NpUpOJE, OHOJOTrMYeCcKoe  JICHCTBUE  BUIMUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO HM3JyYCHUH, €CTECTBEHHBIM PaJMOAKTHUBHBIM
(G oH, KOCMUYECKHUE JTyYH, PaIMOAKTUBHOE U3JTyYEHUE TPUPOJIHBIX MUHEPAJIOB, ICUCTBUE
pPaIMOAKTUBHBIX M3JyYCHHI Ha OpraHu3M 4YeJoBeKa), IpPU HSTOM [EPEBOJUTH
MPAKTUYECKYIO 3a/adyy B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (IMIPU3HAKH)
(bU3NYEeCKUX SBIICHUI; OMUCHIBATH M3YUYCHHBIE CBOMCTBA TeNl M (PU3UUYECKUE SIBICHHUSI,
UCTIONIb3Ysl (PU3MYECKUE BEIMYMHBI (CpelHSsI MU MIHOBEHHAs CKOpPOCTh Teja IMpHu
HEPaBHOMEPHOM JIBMKEHUU, YCKOPEHUE, IIEPEMEIICHUE, ITYTh, YIJIOBas CKOPOCTh, CUJIa
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TPEHHUsI, CHJIa YIIPYIOCTH, CHJIA TSDKECTH, YCKOpPEHHE CBOOOJIHOTO IMajJeHUs, BEC Tena,
UMIIYJIbC TEJla, UMITYJbC CHJIbI, MEXaHWYeCcKass padoTa M MOIIHOCTb, NOTEHUUAIbHAS
DHEPIUs Tena, MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, TOTEHIUAIIBHAS YHEPTUS CKATOU
IIPY’KWHBI, KHHETUYECKasl SHEPIus, NOJIHAs MEXaHW4YECKasl dHEPrus, IEpUoJ U 4acToTa
KoJIe0aHUH, TMHA BOJIHBI, TPOMKOCTD 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA, TOKA3aTeNb
IPEJOMJICHUSI Cpefbl), MPU ONUCAHUM IPaBUIbHO TPAKTOBaTh (PUINYECKUI CMBICI
UCIOJIb3YEMBIX BEIMYMH, O003HAUYEHUS U €IUHUIBI (PU3MUECKUX BEIMYMH, HAXOAWUTH
(opMyIibl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO0 BEJIMYUHY C APYTMMH BEIMYMHAMM,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKHUE SIBJICHUS U IPOLECCHI, UCTIOIb3YsI
3aKOH COXPAaHEHWS DHEPIUH, 3aKOH BCEMUPHOIO TIATOTEHUS, IPHUHLMUII CYNEPIIO3UIINH
CWJ, IPUHLUI OTHOCUTEJIBHOCTH ['amwies, 3axkoHbl HBIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKECHHS U IIPEJIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apPsI0BOTO
M MAacCOBOTO 4YHCEI IPU SOEPHBIX pEaKUUAX, IPU OSTOM JaBaTh CJIOBECHYIO
(OpMyIMPOBKY 3aKOHA M 3alHUCHIBaTh €r0 MAaTEMaTHYECKOE BbIPAKEHUE; OOBSICHATH
¢u3nyeckue mnpouecchl U CBOMCTBA T€ld, B TOM YUCIE M B KOHTEKCTE CUTYyallUd
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIIATh NPUUYUHHO- CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX 1IAroB C OMOPOW Ha 2—3 U3y4YEeHHBIX CBOMCTBA
(bu3NYECKuX SIBICHUM, PU3NYECKUX 3aKOHOB WUITU

3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3alayd (ONuparoluecs Ha cHCTeMy U3 2-3
YpaBHEHHUI ), UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOLINE (PU3NUECKUE BEJIMYMHBI: Ha
OCHOBE aHaJIM3a yCIOBHS 33]]a41 3aIIIChIBATh KPATKOE YCIOBUE, BBISIBIISATH HETOCTAIOIINE
WIN U30BITOYHBIEC JAHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBbIE ISl pELICHUS,
IPOBOAUTD PACUYETHI U OLICHUBATH PEATTUCTUUHOCTD MOJIyYEHHOTO 3HaUEHUS (PU3NIECKON
BEJIMYMHBI, pacro3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PEUIUTh MPU HOMOIIU
(¢u3nYeCKuX METOJIOB, MCIOJB3Ysl ONMUCAHUE HCCIEIOBaHMs, BBIIEISATH MPOBEPSEMOE
IIPEIOIOKEHNE, OLIEHUBATh MTPABUIIBHOCTH OPSAKA MTPOBEICHUS UCCIICIOBAHMS, 1€TaTh
BBIBO/JIbI, UHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOICHUI 1 OIBITOB; TPOBOAUTD OTBITHI TIO
HaOMoIeHNI0 (PU3UYECKUX SBJICHUNA WM (PU3UUECKUX CBOMCTB TeN (M3yYEHUE BTOPOTO
3akoHa HpblOTOHA, 3aKOHA COXpAaHEHUs SHEPTUH, 3aBUCHUMOCThH IepHoja KojeOaHui
OPYKUHHOTO MasgTHHUKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOJIMHEHHOE PacpoOCTpaHEHHE CBETA, PA3JI0KEHHUE
0enoro cBeTa B CIIEKTP, U3yUEHHE CBOMCTB H300paKEeHHUS B IMJIOCKOM 3epKaJie M CBOWCTB
n300pakeHus MpeaMeTa B COOMparole IMH3e, HaOII0/ICHUE CIUIONIHBIX U JIMHEHYaThIX
CIIEKTPOB M3IyUYCHHUsI): CAMOCTOSTEIHHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py/I0BaHuUs, OMUCHIBATh XOJ ONBITA U €ro pe3yibTaTbl, POPMYyIUPOBATH BHIBOJIBI,
IPOBOAUTD MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUI, OTIPEACIIsis CpelHee

3HaYEHUE u3MepseMol BeluuuHbl ((OKyCHOE paCCTOSTHHE COOMparolmeld JIUH3bI),
000CHOBBIBaTh BBIOOP cIocoOa M3MepeHus (M3MEPUTEIHHOr0 MPuOOpa); MPOBOIUTH
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UCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJIb30BAHUEM MPSIMbBIX
U3MEpeHUil (3aBUCUMOCTh MYyTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JBUXKEHUU Oe€3
HayaJbHON CKOPOCTH, IEprOoia KoJieOaHU MaTeMaTUHYECKOTO MasiTHUKA OT JITTMHBI HUTH,
3aBUCUMOCTH yIJIa OTPAKEHUS CBETA OT yIJIa MAJICHUS W yIriia IPeIOMJIEHUS OT yria
NajeHus): IUIAHUPOBAaTh HCCIEAOBAHHUE, CAMOCTOSITENBHO COOMpPATh YCTaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJC
Ta0JHIl U TPaUKOB, ACJIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMS;

MPOBOANTH KOCBEHHBbIC M3MEPEHUs (PU3MUYECKUX BEIUYMH (CPEAHSISI CKOPOCTh U
YCKOpPEHHUE Tejla MpU PaBHOYCKOPEHHOM JBHKEHHH, YCKOpPEHHE CBOOOJHOTO MaJeHHUS,
KECTKOCTh MPYXUHBI, KOA(P(GUIUEHT TPEHUS CKOJIbKEHHUS, MEXaHudeckas pabora u
MOIIHOCTb, YaCTOTA U MEPUOJI KOJIeOaHNI MaTeMaTHUYECKOTO U NMPY>KUHHOTO MasATHUKOB,
ONTHYECKAs CUJIa COOMPAIOIIEH JTUH3bI, PAIMOAKTUBHBINA ()OH): TUIAHUPOBATH U3MEPEHU,
coOHupaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIOJHATH HW3MEPEHUS, CIEeays
NPEMJIO)KEHHOW WHCTPYKIMHU, BBIUYUCIATH 3HAYEHHE BEJIMYMHBI M AHAJIM3UPOBATH
IOJyYEHHBIE PEe3yJIbTaThl C YYETOM 3aJJaHHOM IMOTPEHIHOCTH M3MEPEHMI; COOJII01aTh
IpaBUJia TEXHUKU O€30IaCHOCTH MpH paboTe ¢ J1abopaTOPHbIM
000pyIOBaHMEM; PA3INYaTh OCHOBHBIE MPU3HAKK HM3YyYEHHBIX (U3HUUYECKUX MOJEIICH:

MarepuanbHas
TOUYKa, aOCOJIOTHO TBEPJAOE TENO, TOUYEYHBIH HCTOUHUK CBETa, Jy4, TOHKas JIMH3A,
IUTAaHETapHAsi MOJEIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO $/Ipa; XapaKTEpH30BaTh
NPUHIUIBI IEUCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOIl HA UX
onucaHus (B TOM YHCIIE: COUIAOMETP, NATYUKH TOJOKEHHSI, pACCTOSHUS U YCKOPEHUS,
pakera, 3X0JIOT, OYKH, IEPUCKOM, (HOTOANMAPAT, ONTHYECKUE CBETOBOIbI, CIIEKTPOCKOIL,
J03UMETp, KaMmepa BunbcoHa), UCTOIb3ys 3HAHUST O CBOMCTBaX (PU3UUYECKUX SBJICHUN U
HEOOXOuMble (U3NYECKHE 3aKOHOMEPHOCTH; HCIOJIb30BaTh CXEMbl M CXEMaTHUYHBIC
PUCYHKH HW3YYEHHBIX TEXHUYECKHUX YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX MPOLECCOB MPU PEIICHUH y4eOHO-TPAKTHUYECKUX 3a]1ay, ONTHYECKUE
CXEeMbI JJI1 MOCTPOEHUS] M300paKeHUH B IUIOCKOM 3€pKaje U cOOMparolled JIMH3E,
OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(MOpMALUMI0O O MpUMEpax) MNPaKTHUYECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHMM B TMOBCEJAHEBHOM MKU3HU [UIsl OOecHedeHus
Oe3omacHOCTH Tpu OOpareHuu ¢ NpudopaMu M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHUs 3J0POBbS U COOJIIOICHHSI HOPM YKOJIOTHYECKOTO MOBE/IEHUS B OKpYKatoLei
cpene; OCYHIECTBIATh MOUCK HMH(opMauuu ¢uznueckoro coaepxanusi B MHTepHere,
CaMOCTOSITENIbHO (DOpMYJIUPYsl TOMCKOBBIM 3ampoc, HaXOAUTh MYTH ONPEAEICHUS
JIOCTOBEPHOCTH TMOJY4YeHHOM UWH(GOpMallMd Ha OCHOBE HMEIONIMXCA 3HAaHUUW U
JIOTIOJTHUTEIBHBIX MCTOYHUKOB; MCIIOJIB30BATh NPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHHi
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOro COAepaHUsl, CIIPaBOUYHbIEC MaTepHabI,
pecypebl  cetu  MHTepHer, Bnaxerb NpuEéMaMM  KOHCIEKTHPOBAHUSA  TEKCTA,
npeoOpa3oBaHuss MH(GOPMALMU U3 OJHOM 3HAKOBOM CHCTEMBbI B JAPYIyHO; CO3/1aBaTh
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COOCTBEHHBIE ITMCBMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE HH(pOpManuu u3
HECKOJIbKMX HMCTOYHHUKOB (DU3MUYECKOTO COAEpKaHMs, IMyOJIMYHO MPEACTABIATH
pEe3yabTaThl MIPOEKTHOW WIIM HCCIIEIOBATENIBCKON AEATEIBHOCTH, MPU 3TOM I'PAaMOTHO
UCIIONIb30BaTh M3YYCHHBIM MOHATUHHBIA amnmapaT HM3y4aemMoro paszjaena (QU3uKd u
COIIPOBOXKJAaTh BBICTYIUIEHUE Ipe3eHTanuell ¢ y4éroM 0ocOoOEHHOCTEH ayauTOpUH
CBEpPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®usuka. 7-9 knaccel (0a30BbI YPOBEH

b)

7 KJIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe cogepkanue |  OCHOBHBIC BUBI ICITEIBHOCTH O0YyJarOIIUXCS
/a pa3liesioB U TeEM JacoB

y4eOHOTro mpeaMeTa

Paznen 1. ®usuka u ee poinb

B IMTO3HAHUM OKPYKAEero Mupa

npubopsl. [Torpemnocts
U3MEPEHUMN
MexyHaponHas cucrema
€ AMHUL]

1.1 | ®usuka — Hayka O 2 ®u3nka — HayKa o npupoe. | BeisiBieHue paznuuuidi Mexay GU3NYECKUMHU WU
1IpUpoae SBnenus IIPUPOJBL. | XUMUYECKUMU IIPEBPALLECHUAMMU.
Dusnueckue BIeHU: PacnosnaBanue u Knaccuurans GU3HIeCKUX
MCXAHIICCKHE, TCIIOBBIC, | gppenpil: MexaHHIECKHX, TEIUIOBBIX,
SJICKTPUHICCKHC, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBCTOBBIC, Habmronenue u onvcanne GU3HIECKUX SBICHUN
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BeINUNHEL. Onpenenenue LIEHBI JIeIeHUS IIKAJIBI
BEJIMYUHBI N3mepenne puzndeckux U3MEPUTEILHOTO IPUOopa.
BeanunH. Ousneckue HN3mepenne  JMHEMHBIX  pa3MepoB  Tell H

MIPOMEXYTKOB BPEMEHH C YYETOM MTOTPEMTHOCTEN.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
N3mepenue temmeparypsl Ipu MOMOILH
YKAJIKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEPaTypHI.

BrIniosiHEHHE TBOPUECKUX 3aJaHUH T10 TIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, PA3MEPOB MAJIBIX
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00BEKTOB (BOJIOC, MMPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIITNX PACCTOSHUHN, MaJIBIX

IPOMEXYTKOB BPEMEHH. O6cyxnenue
npeajaraeMbix cnoco0oB
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1.3. | EcTrecTBeHHOHAYYHBIN 2 Kak ¢usuka u apyrue BriaBrKEHHE THUIOTE3, OOBSICHSAIOIIMX IPOCTHIE
METO/1 TIO3HAHUS €CTECTBEHHbIE HAYKH SIBIICHHSI, HATIPUMED:
U3YyHaroT HPUPOY. — TI0YEMY OCTAHABJIMBAETCS JBUKYIEECS T10
EcrecTBeHHO-Hay4HBIH . _
TOPU30HTAJIbHON MMOBEPXHOCTHU TEIO; —
METO/]1 TO3HAHUS: .
IOYEMY B KapKyIo MIOrOAY B CBETIION OJEXKIE
Ha0JII0/IeHHE, TTOCTAHOBKA . . .
npoxJyaane, yem B TéMHOM. [Ipeqnoxenue
HAy4YHOT'O BOIPOCA,
BBIIBHIKEHHE FHIIOTE3, CHoc000B MPOBEPKU TUIIOTES.
SKCIIEPHMEHT T10 TIpoBepke | |IPOBEACHHE MCCIICA0BAHNS 110 IPOBEPKE
TUNOTE3, OOBSICHCHHE KaKOHI10O T'MIIOTE3HEI.
HaOJII0[aeMOTO SIBICHHUS. [TocTpoenue mpoctenmmx Mojieneit Gu3nuecKux
Ormucanne Gpu3nIecKux SIBJICHUH (B BUJIC PUCYHKOB UJIM CXEM ), HAIIPUMED
ABJICHHH C IIOMOIIBIO NaJCHUE MPEIMETA; IPSIMOJIMHENHOE
MOZEICH pacupoCTpaHEHUE CBETA
HToro mo pazneny 6

Pa3zpnea 2. IlepBoHayajibHbIe

CBe¢ACHHUA 0 CTPOCHMH BelIECTBA

2.1

Crpoenue BeniecTna

1

CtpoeHue BeniecTna:
aTOMBI U MOJICKYJIbI, UX
pasmepsl. OnbITHI,
JIOKa3bIBAIOIIIIE
JTIUCKPETHOE CTPOCHUE
BEIIECTBA

HaGnronenue u uHTEpIIpeTaIUs OIMbBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
PAa3JIMYHBIX BELIECTB B BOJE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI C
UCI0JIb30BaHueEM (oTorpaduil, HOJTy4YEeHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockorne (ACM) —
naboparopHas padota no teme: «OreHka
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JuaMeTpa aToMa METOI0M PSAOB (C
UCIIOJIb30BaHuEM (poTorpaduii)y.
Omnpenenenre pa3MepoB MabIX TeJ

2.2 | JIpuxeHne U JIBrykeHre 9acTHIl Habmonenue u o0bsicHeHe OPOYHOBCKOTO
B3aMMO/IENCTBIE BelecTBa. CBA3b nBwKeHus u siBnenus quddysuu. [Iposenenue u
YaCTHII BEIlECTBa CKOPOCTH JBHUKCHHS 00BICHEHHE OIBITOB 110 HAOIIOACHHIO

YACTHI[ C TEMIIEPATYPOIA. TEIJIOBOT'O pacuivpenus ra3oB. [IpopeaeHue u
BpoyHOBCcKOE IBHXKEHHE, 00BACHEHHE ONBITOB 10 OOHAPYKEHUIO CHII
nuddysus. MOJICKYJISIPHOTO TIPUTSHKCHHS U OTTAIKUBAHUS
B3aumoneiictBue 4dacTHIl
BEILIECTBA: IIPUTSHKCHHUE U
OTTAJIKUBAaHHUE

2.3 | ArperaTHbie ArperaTHble COCTOSIHHS Onucanue (C UCIOJIB30BAHUEM ITPOCTHIX

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOEHUE
ra3oB, JKUJKOCTEH U
TBEPIBIX
(KpUCTAJLITUYECKUX ) TETI.
BzanmocBs3zp MexIy
CBOMCTBaMU BEIIECTB B
pPa3HbIX arperaTHbIX
COCTOSIHUSIX Y UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOeHHOCTH
arperatHbIX COCTOSIHUM
BO/JIbI

MoOjieJIell) OCHOBHBIX Pa3jInyuil B CTPOEHUU T'a30B,
KUJIKOCTEU U TBEPIBIX TEI.

OO0BsIcCHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIBIX TEJ, OOJIBIION C)KUMAEMOCTHU T'a30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TEN U
TEKY4YECTH KUJIKOCTH.

[IpoBeneHre ONbITOB, JOKA3bIBAIOIINX, YTO B
TBEPJOM COCTOSIHUM BOJIbI YACTULIBI HAXOSATCS

B CPEJHEM Jlajibllle IPYT OT Jpyra (MIOTHOCTh
MEHBIIIE), YEM B KUIKOM.
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VYcTaHOBIEHUE B3aUMOCBSI3U MEKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJBI U
CYIIIECTBOBAHNEM BOJIHBIX OPTAaHH3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny 5

Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl
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3.1 | Mexanuueckoe Mexannueckoe aBuxeHue. | MccnenqoBaHne paBHOMEPHOTO IBUKEHUS,
JIBHDKEHHE PaBHOMEpHOE U OTIpeJieieHHe ero MPU3HAKOB.
HEPAaBHOMCPHOC IBIKCHUC. | a6 110 eH1e HepaBHOMEPHOTO JIBUKEHHUS U
CxopocTs. CpenHss ONpEIEIEHUE €r0 OTIANYHMI OT pABHOMEPHOTO
CKOPOCTh IIpHU
JBH>KCHUSL.
HEPAaBHOMEPHOM
. Onpenenenre CKOpOCTH PABHOMEPHOTO
JNBH)KEHUU. Pacuér mytu u
JBIKEHUS (IIapHUKa B )KUJIKOCTH, MOJICIIH
BPEMEHU JIBUKCHUS
ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Onpenenenne cpeIHeENn CKOPOCTH CKOJIbKEHUS
OpycKka UM MIapyKa 1Mo HaKJIOHHOM IIIOCKOCTH
Pemienue 3aay Ha onpeesieHUe MyTH, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO JBUKCHHUS.
AHanu3 rpauKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SBneHne nHEPUMU. 3aKOH OObsicHEHUE U IPOTHO3UPOBAHUE SBJICHHM,

IINTIOTHOCTBH

uHepuuu. Bzanmopericteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJI

B €UHUIE 00BEMaA
BEIIlECTBA

00yCIIOBIICHHBIX HHEPIIUEH, HAITPUMED, UTO
TIPOUCXOIUT TIPH TOPMOKCHHUH UITH PE3KOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABMIKCHHE Ha BEJIOCHUIIEIIS
WJIA CaMOKaTe U T. 1.

IIpoBeneHre u aHATU3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTHU
JBIDKEHUS Tejla B pe3yJIbTaTe ACHCTBUSA HA HETO
JIPYTUX TEJI.

Pemenre 3a1au Ha ornpejieieHHe MacChl Tea, ero
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHaIN3 OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTH H3MEHCHHSI
CKOpPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBun Tei. 3mMepenue macchl Tena
Pa3IMYHBIMUA CIOCOOAMH.

Onpenenenre IIOTHOCTH Tella B pe3ysbTaTe
U3MEpPEHHUs ero Macchl U 00BbEMa
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3.3

Cumna. Buaser cun

14

Cuiia Kak XapakTepucTuKa
B3aUMOJICUCTBUS TeJl.
Cua ynpyrocTty 1 3aKOH
I'yka. 3mepenune cuibl ¢
MOMOIUIBIO TMHAMOMETpA.
SIBneHue TATOTEHUS U
cuia Tsoxectu. Cuna
TSOKECTH Ha IPYTHUX
IUTAaHETAaX.

Bec tema. HeBecoMocCTb.

Crnoxenue CHII,
HaIlpaBJICHHBIX T10 OJTHOM
IIPSIMOM.

PaBHOzeMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
nokosi. Tpenue B nmpupoae
Y TEXHUKE

N3yueHne B3auMOIEVCTBUS KaK MPUYNHBI
W3MEHEHHUsI CKOPOCTH TeJla UK ero e opMaliuy.
OnucaHne pealbHbIX CUTYalluid B3aUMOICUCTBUS
TeJI C MOMOIIBIO MOJICJIEH, B KOTOPBIX BBOJAUTCS
MOHSATHE U U300paKECHHUE CHUITHI.

N3yuenne cunbl ynpyroctu. MccnegoBanue
3aBUCUMOCTH CHUJIbI YIIPYTOCTH OT yAJIMHEHUS
PE3UMHOBOTO IIHYypa WJIM TPYXKUHBI (C
MOCTPOCHHEM TpaduKa).

AHanu3 TPaKTUYECKUX CHUTyallMd, B KOTOPBIX
MPOSBIIIETCS JEUCTBUE CUIIBI YIIPYTOCTH
(ynmpyroctb Msiua, KpOCCOBOK, BETOK JIEpeBa

u ap.).

AHanu3 cuTyalnil, CBI3aHHBIX C SIBICHUEM
TSTOTCHUS.

OO0BbsicHeHHE OpOUTAIILHOTO IBUKEHUS IUIAHET C
WCIIOJIb30BaHUEM SIBJICHUS TATOTESHUS M 3aKOHA
WHEPIIVH.

N3mepeHue Beca Teaa ¢ MOMOIIbI0 JHHAMOMETpA.

O06o0cHOBaHKE 3TOTO CIIOCO0A UBMEPEHHUS.
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AHanu3 1 MOJCIIMPOBAHUE SIBJICHUS HEBECOMOCTH.
OKCIEPUMEHTAIBHOE ITOJIyYEHHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OHOMN
npsiMoil. OrnpeienieHne BEITMYUHBI
PaBHOAEHUCTBYIOLIECH CHIL.

N3ydenune cuibl TPEHUS CKOJIbKEHUS U CHJIbI
TPEHUS TOKOS.

NccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUSL OT
CUJIBI JABJIEHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 IPAKTUYECKUX CUTyalluld, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIbI TPEHUS,
UCIOJIB3YIOTCS CIOCOOBI €€ YMEHbILIEHUS WIN
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHUE
NOJIIUITHUKOB, IJIABAHUE BOJHBIX KUBOTHBIX
u p.). Pemienne 3aiay ¢ MCHOJIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YOPYTOCTH, CUIIBI TPEHUS

Wroro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKMAKOCTENH U ra30B
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4.1

Hasnenue. [lepemaua
JIaBJICHUS TBEPIBIMU
TeJIaMH, KUJKOCTIMHU U
razaMu

JaBnenue. CriocoObl
YMEHBIIICHUS U YBEIUYCHUS
naBiieHUs. /[aBleHue rasa.
3aBHCHUMOCTD JIaBJICHHUS
rasa ot o0béma,
TeMIepaTyphl.

AHanu3 1 00bSICHEHUE OIIBITOB U MPAKTUUECKUX
CUTYyalllld, B KOTOPBIX MPOSBIISIETCS CHJIA
JaBIICHUS.

O60cHOBaHME CIIOCOOOB YMEHBIIEHUS U
YBEIIMYEHHUSI TaBJICHUS.

HBy‘{CHI/IC 3aBUCHUMOCTHU OaBJICHHS I'a3a

[Tepenaua naBnenus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMHU U Ta3aMH.
3akon Ilackais

oT 00bEMa U TeMIEepaTyphl.

N3yuenne ocoOeHHOCTEH nepeauu 1aBJIeHUs
TBEPABIMU TEJIAMH, KUIKOCTIMU U Ta3aMHU.
OO6ocHOBaHUE PE3yJIbTATOB OINBITOB
OCOOCHHOCTSIMU CTPOCHUS BEIIIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCNEPUMEHTAIBHOE IOKA3aTEIbCTBO 3aKOHA
[Tackauns.

Pemenue 3a1au Ha pacy€r naBieHUs TBEPAOTO
Tela
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4.2 | JlaBneHHE KUAKOCTU 3aBUCHMOCTbH JIaBIICHUS HccnenoBanne 3aBUCUMOCTH JaBJICHUS KUIKOCTH
)KUJIKOCTHU OT I'TyOUHBI. OT TJTyOUHBI OTPYKEHHUS U TUNIOTHOCTH KUIKOCTH.
ITHeBMaTHIECKNE MAIIMHEL. | HaGmoneHne U OOBSCHEHHE THAPOCTATUIECKOrO
I'nnpocTaTndeckuit mapajokca Ha OCHOBe 3akoHa ITackais.
napaaokc. Coobrmiaromnuecs
N3ydenne cooOIIarmuXxcsi COCy10B.
cocyabl. ['uapaBnudeckue .
Pemenne 3amay Ha pacu€T AaBICHHS KUIKOCTH.
MEXaHU3MBI g
OObsicHeHUe IPUHITUIA TCUCTBUS
TUAPABIMYECKOTO Mpecca, THEBMATHICCKUX
MalTuH.
AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTyaluH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBJICHUS
KUIKOCTH ¥ 3aKkoHa [lackaisi, Hampumep
IIPOLIECCOB B OPTraHU3ME MPU ITyOOKOBOJTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKCIepUMEHTaIbHOE OOHAPYKEHUE
JABJICHUC aTMOC(l)epHoe JAaBJICHUC. aTMOC(l)epHOFO JTaBJICHUS.

[IprunHBI Cy1IECTBOBAHMS

Ananu3 1 00bsICHEHHE OITBITOB U IMPAKTUYCCKHX
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BO3IYIITHON 000JI0YKH
3emuu. OnbIT
Toppruennu. M3mepenune
aTMOC(EpPHOTO TaBJICHUS.
3aBUCUMOCTh
aTMOC(EpHOTO TaBIICHUS
OT BBICOTHI HaJl YPOBHEM
mopst. [Tpubopsr 11st
HM3MEpEeHUs aTMOCPEpPHOTo
JTaBJICHUS

CUTYalluH, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OObsicHEeHHUE CYIIeCTBOBaHMS aTMOc(epbl Ha
3emile U HEKOTOPBIX IIAHETax WIH €€
OTCYTCTBHUS Ha IpYrux mjiaHerax u Jlyne.
OO0bsacHeHre U3MEHEHUS TNIOTHOCTH
atMoc(epsl ¢ BBICOTOW U 3aBUCUMOCTH
aTMOC(EepHOTro TaBICHUS OT BBHICOTHI.
Pemenwne 3amay Ha pacuér atMochepHOro
JTABJICHUSI.

N3yuenue ycrpoiicTBa bapoMeTpa-aHepouaa
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4.4

JlericTBrE )XKUIKOCTH U
raza Ha MHOTPYXEHHOE
B HUX T€JIO

JlericTBUE )KUIKOCTH U Ta3a
Ha MOTPY>KEHHOE B HUX
Teo0. BeITankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ted.
BoznyxonnaBanue

DKcnepruMeHTAIbHOE OOHAPY)KEHHE IEUCTBUS
AKUIKOCTH U raza Ha Morpy>XK€HHOE B HUX
Teno. OnpeaeseHne BbITaIKUBAIOEN CHIIBL,
JNEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B
KUIKOCTb.

[IpoBeaenue u 00CyK€HUE ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAIKABAIONIEN CHJIBI, JEUCTBYIOIIECH Ha

TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B
XKUIKOCTh YaCTH TeJIa M OT TUIOTHOCTH
KUTKOCTH.

IIposepka nezagucumocmu blMaIKusaoujel
cubl, oeticmayrowel Ha mejio 8 HCUOKOCMU,
om maccvl mend.

HccnenoBanue 3aBUCUMOCTH BECa TeJa B BOJIE OT
00bEMa OTPYKEHHOM B KUJIKOCTh YaCTH TeJa.

Pemenue 3a1au Ha IpUMEHEHUE 3aKOHA
ApxuMea v yClIOBUs IJIaBAHUS TEIL.
KoncrpyupoBanue apeomeTpa nim
KOHCTPYUPOBAHHUE JIOAKU U ONIPEACIICHUE €€
IPy30II0AbEMHOCTH

Hroro no paszneny

21

Pa3znea 5. PaGoTra u MOIIHOCTB. JHeprus
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5.1

PaboTa 1 MOIIHOCTE

Mexannueckas padoTa.
MomiHocTh

DKCIEPUMEHTAIIBHOE  OIpE/eNICHNE
MEXaHUYECKOW pabOThI CHIIBI TSHKECTH

MIpY NIJICHUH TeJla U CUJIbI TPEHUS TIPU
PaBHOMEPHOM TEPEMEILICHUH TEIa 10
TOPHU30HTAIBHON TOBEPXHOCTH.

Pacuér momHoCTH, pa3zBuBacMou Ipu NOABEME 10
JICCTHHUIIE.

Pemienue 3amau Ha pacyET MEXaHUYECKOU pabOThI
1 MOIIIHOCTH

5.2

HpOCTI)IC MCXaHHM3MBI

IIpocTble MEXaHU3MBI:
phIyar, OJIOK, HAaKJIOHHAs
I0CcKOCTh. [IpaBuio
PaBHOBECHSI pblyara.
[Ipumenenue nmpasuiia
paBHOBECHS pblyara K
0J10Ky. «30I510TOC
PaBUIIO» MEXAHUKHU.
KII/I mpoctsix
MexaHu3MoB. [IpocTtbie
MEXaHU3MbI B OBITY U
TEXHUKE

Ornpenenenre BHIUTPHIIIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE pblyara, MoJABHKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OOGHapyXkeHHEe CBOMCTB IPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCIIOCOOJICHUSIX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, 4 TAKXKE B
JKUBBIX OpraHu3Max.

DKCIEepUMEHTAIbHOE JOKa3aTeIbCTBO PaBEHCTBA
paboT NMpH MPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ] HaKJIIOHHOW MJIOCKOCTH.

Pemrenue 3a1a4 Ha MpyUMEHEHHE TTPABUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]
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5.3 | Mexanuueckas 4 MexaHnueckas SHEpPrusl. DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHECHUS
OHEPrus Kunernueckas u KUHETUYECKOW U MOTEHIMAJIbHON SHEPTUU TeJIa
ITOTCHIHAJIbHAA SHCPTHAL. IIPY €70 CKAThIBAHUU 10 HAKJIOHHOW IIOCKOCTH.
IIpeBpalienue OHOTO BUIA | bopyymupoBaHie HA OCHOBE HCCITEIOBAHMS
MEXaHHYECKON IHEPTUH B .
. 3aKOHAa COXPAHEHMS] MEXAHHMYECKOW SHEPTUH.
OPYroi. 3aKOH COXpaHEHHUS
OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHA
SHEPrUM B MEXAHUKE
COXpaHEHUS SHEPTUHU.
Pemenue 3ama4 ¢ ucnonap30BaHMEM 3aKOHA
COXpAaHEHUS SHEPTUHU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
8 KIIACC
No HanmenoBanue KomuuectBo | IIporpammuoe conepkanre | OCHOBHBIE BUABI AEATEIBHOCTH 00YUAIOIIUXCS
o/ | paslenoB MU TEM 4acoB

y4e0HOro peIMeTa

Pasznea 1. TemioBble iBJIeHUSA
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11

Ctpoenue u cBoOiCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISPHO-KNHETHYECKOMN
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pazMepsl aTOMOB H
MoseKyd. ONBITHI,
MOJITBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH.

Mopaenu TBEPAOTO, JKUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEIIIECTBA.
Kpucramnmmueckue n
amopdHbIe Tena.
OOBsicCHEHHE CBOMCTB Ta30B,
KUJTKOCTEH U TBEPABIX TEI
Ha OCHOBE IT0JI0KEHUN
MOJIEKYJISIPHO-KMHETUYECKON
teopun. CMaunMBaHUE U
KaNWUISIPHBIC SBICHUS.
TennoBoe pacmmpeHue u
cKaTue

HabGnronenue u MHTEpIpeTanus onbITOB,
CBUCTEIHCTBYIOINUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHHUH BEILECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX BEUIECTB B BOJE.

Pemenue 3a1ay o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIK MOJICKYJI B €UHUIIE 00bEMa
BEILECTBA.

AHaJn3 TeKCTa APEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmel Jlykpenus «O npupoe
BEIICi») C N3I0KEeHHEeM 000CHOBAaHMI aTOMHOM
rUNoTe3bl (CMbICIOBOE uTeHHe). O1ieHKa
yOeIUTENEHOCTH 3TUX 0OOCHOBAHUM.
OOBsicHeHHE OPOYHOBCKOTO JABUYKEHUSI, SIBJICHUS

T Py3un 1 pa3iuyuil MeXa1y HUMU Ha OCHOBE
MTOJIOKEHUM MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH CTPOCHMSI BEIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3JIMUUi B CTPOCHUH
ra3oB, KUJIKOCTEN U TBEPABIX TEN C
HMCIOJIL30BAHUEM II0JI0KSHUMN
MOJICKYJIIPHOKUHETUYECKON TEOPUH CTPOCHUS
BeulecTra. [IpoBeaeHue onbITOB MO
BBIPAIIMBAHUIO KPUCTAJIOB ITOBAPEHHOM COJIH
WJIM caxapa.

45



®duszuka. 7-9 knaccsl (0a30BbIi YPOBEHbD)

[IpoBenenuie U 0ObSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX KAWJUISIPHBIEC SIBIICHUS U
SBJICHHE CMAYMBaHMS.

OObsiCHEHUE PO KaTUJUIPHBIX SABICHUM IS
MOCTYIUICHUS BOJIbI B OPTaHU3M PACTEHHM.
HabGmronenue, npoBeieHue U 00bsICHEHHE
OTBITOB 1O HAOJIOICHUIO TEILJIOBOTO
paclIMpeHus ra3oB, )KUIKOCTEW U TBEPJIBIX TEI.
OObsicHeHuE coxXpaHeHHs1 00BEMA TBEPABIX

TeJ, TEKYYECTH KUJKOCTH (B TOM UHUCIIE,
pPa3HULbI B TEKYYECTH ISl PA3HBIX
JKUJIKOCTEH), JTaBJICHUS ras3a.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTb JIaBJICHUSI BO3AyXa OT €ro 00bEéMa
Y HarpeBaHMs WIHN OXJaXACHUs, U UX
00BbSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
y4eHUsA. AHAIN3 IPAKTUUYECKUX CUTYallUM,
CBSI3aHHBIX CO CBOMCTBAaMM I'a30B, )KUIKOCTEN U
TBEPIBIX TEJI
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1.2

TermoBbIe TPOLIECCHI

21

Temneparypa. CBsizb
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOT'O JIBHXKECHUS
yacTull. BHyTpeHH: s
sHeprusi. CrocoObl
VU3MEHEHHS BHYTPEHHEN
DHEPIUU: TeIIoNnepeaada u
coBepIeHrue padoTel. Buapl
TEIIONEePEaauHn:

O06ocHOBaHME MPABUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIepaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPI'uM Teja B pe3ybTaTe TEIIonepeaaun 1
pabOThI BHEITHUX CHII.

HaGmonenne u 00bSICHEHNE ONBITOB,
00CYXJICHHE MMPAKTUYECKUX CUTYyaIHH,
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TCINIONPOBOAHOCTD,
KOHBCKIUS, NU3JTYICHHC.

KonuuecTBO TEMIOTHI.

VYV nenbHas TEII0EMKOCTD
BellecTBa. TemioooMeH u
TEIUIOBOE PAaBHOBECHE.
YpaBHEHHE TEIIOBOTO
oamanca. IlnaBnenue n
OTBEp/ICBAaHUE
KPUCTATMYECKUX BEIIECTB.
VnenpHas TeniaoTa
IUIABJICHMS.
[Tapoo6pazoBanue u
KoHAeHcanus. Mcnapenue.
Kunenune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUS.
3aBUCHMOCTH TEMITEpaTypPhl
KUIIEHUS OT aTMOC(epHOro
JTaBJICHMUS.

BnaxnocTh BO3ayXAa.
DHeprus TOIUIUBA.

Y nenpHas TeniaoTa
CrOpaHu4.

[TpunHIIUTIBEI pAOOTHI
TermnoBbix apurarenen KITJ]

JEMOHCTPUPYIOUTUX PA3TUYHBIEC BUIbI
TEIIONEpPENauH: TEIIONPOBOIHOCTD,
KOHBEKIHIO, U3JIyYCHHE.

HccnenoBanue siBIEHUS TEINIOOOMEHA MPHU
CMEIIMBAaHUU XOJIOTHON U TOPSTYEH BOJIBI.
Habnronenue ycraHOBIEHUS TEMIOBOIO

PABHOBECHUS MEXKY TOpAYEH U XOJIOHON BOJOM.

Omnpenenenue (M3MEpPEHNE) KOTUYECTBA
TEIJIOTHI, TIOJTyYEHHOTO BOJOU MPHU
TEIJI000MEHE C HArPEThIM METALTUYECKUM
uunuHapoM. OnpeneneHue (M3MEpeHHe)
yAEIbHON TEIUIOEMKOCTH BEIIECTBA.
Pemienue 3amayd, cBsI3aHHBIX C
BBIYHMCIICHUEM KOJIMYECTBA TEIUIOTHI U
TEIIOEMKOCTH TIPH TEIJIO0OMEHE.
AHan3 CUTyallui MPaKTUYECKOTO
WCITOJTIb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepHaJioB, HAIIPUMED, B MEIIAX
AHEProcOePeKEHUsI: TETIIOU3OJISIHA,
sHeprocOeperarore KphIiii,
TEPMOAKKYMYJIATOPHI U T. 1. HaGmonenune
SIBJICHWH MCITAPEHUS U KOHJICHCAIINH.
HccnenoBanue mporiecca UCHapeHUs

PA3JIMYHBIX KUIKOCTEM.
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TCIIJIOBOI'O ABUTATCIIA.
TernoBeie JABUTATCIIN U

OObsicCHEHUE SIBICHHUN NCTIAPEHUS ¥ KOHICHCAITUN
Ha OCHOBE aTOMHO-
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3aIKTa OKpYKaroIei
Cpebl.
3aKOH COXpaHEHUs U

IIPEBPAILECHUS SHEPTUH
B TEIUIOBBIX MpOoLEccax

MOJICKYJIIPHOTO YUCHHS.
Hab6nroaeHue u 00bsICHEHHE TIpoliecca KUICHHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIICPATypPbl
KUIICHUS OT JaBJICHHUS.

Omnpenenenue (M3MEpEeHUE) OTHOCUTEIIHHOM
BJIQ&YKHOCTH BO3/yXa.

HaOnronenue npoliecca miaBieHus
KPHCTAJUTMYECKOTO BEIIECTBa, HAPUMED,
apaa. CpaBHEHHE TIPOIIECCOB TIIABICHUS
KPUCTAUTNYECKUX TEJl U Pa3MATYCHUS TIPU
HarpeBaHUM aMOP(HBIX TETl.

OmnpeneneHue (M3MepeHUE) yaeTbHON TETIOTHI
TIJTABJICHHUS JIBJIA.

OObsICHEHHUE SBJICHUM ILIABJIICHUS U
KpUCTAIUTA3AIAN Ha OCHOBE
aTOMHOMOJICKYJIIPHOTO YUCHHUS.

Pemenue 3ama4, CBI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TETUIOTHI B IIpOIIeccax
TEeIIoNepeIadyy MPH TIIaBICHUHN H
KPUCTAIUTA3AIMN, UCTIAPSHUH M KOHCHCAIIUH.
AHaM3 CUTyaIui IPaKTHIECKOTO
MIPUMEHEHUS SBJICHUH TIJIaBJICHUS U
KpUCTAJUTH3AIMHU, HATIPUMED, TTOJTyICHHE
CBEPXUYHCTHIX MaTepPHAJIOB, COJICBas TPEIKa U
Jp. AHanu3 paboThl U 0OBSICHEHHE MPUHITUIIA
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NEUCTBHUS TEILUIOBOIO JIBUTATENA. Beruncienne
KOJIMYECTBA TEIJIOTHI,
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BBIJICJISIFOIIETOCS TIPU CTOPAHUYN PA3TTMYHBIX
BUJI0B ToruiuBa, u KIIJI aBurares.
OO6cyrx1eHre PKOJIOTUUECKUX TTOCIIECICTBUN
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIICKTPOCTAHIUN

Hroro no pazneny 28

Paznen 2. JiekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
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2.1

DJIEKTPUYECKHE
3apsbl.
3apspKEHHBIE Tena U
UX B3aUMOJICHCTBUS

Onektpuzauus ten. [Isa
pOaa 3IEKTPUIECKUX
3apsi0B.
BzaumoneiictBue
3apsKCHHBIX TEl.

3akon Kynona
(3aBUCUMOCTD CHJIBI
B3aUMOJICHCTBUS
3apsHKEHHBIX T€NT OT
BEJINYMHBI 3apsIIOB U
PACCTOSIHUS MEXy TEJIaMHM).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUMn cynepno3uuu
AJIEKTPUUECKUX T0JIeH (Ha
KaueCTBEHHOM YpOBHE).
Hocurenu snekrtpuyeckux
3apsAa0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUN 3apsil.
Ctpoenue aroma.
[IpoBonHUKHN U

Hab6nronenue u mpoBeieHre OMBITOB TI0
ANEKTPU3AIMHN TN MPU COMPUKOCHOBEHUH U
WHIYKIIUEN.

HaoOmronenne n 00bsICHEHHE B3aUMOICHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsHKCHHBIX TEJI.
OOBsiCHEHUE IPUHITUTIA ISHCTBUS
anekTpockorna. OObICHEHUE SIBICHUI
ANEKTPU3AIMN TIPH COMTPUKOCHOBEHUH TEIT U
WHIYKIIMEH C MCIOJIb30BAaHUEM 3HAHUH O
HOCHUTEIISIX AJICKTPUYCCKUX 3apsIIOB B BEIICCTBE.
Pacno3naBanue u oObsICHEHUE SABJICHUMN
AIICKTPU3AIIMU B TIOBCEIHEBHOM KU3HHU.
HaoOmronenne n 00bICHEHHE OIBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsia.

Hab6nroaeHue onmpITOB IO MOACITUPOBAHUIO
CHUJIOBBIX JIMHUM JICKTPHUYECKOTO TTOJIS.

UccnenoBanue AeUCTBUS SJIEKTPUUECKOTO MOJIS
Ha MPOBOJHUKH U JUIJIEKTPUKHU

JIUDJIEKTPUKHU. 3aKOH
COXPaHEHHUS JIEKTPUIECKOTO
3apsiia
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2.2

IlocTostHHBII
ANEKTPUUECKUIN TOK

20

DIEKTPUYECKUI TOK.

Y ciioBus CylmecTBOBAHUSA
AJIEKTPUYECKOTO TOKA.
HcTouHNKH TOCTOSIHHOTO
Toka. /lencrBus
AJIEKTPUYECKOTO TOKA
(TemoBO€, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUMN TOK B
KUJIKOCTSIX U razax.
DNeKTpUYeCcKas LeTb.
Cuna Toka.
DIEeKTpUUECKOE
HaIpsKEHHE.
ConpoTuBieHue
MIPOBOJAHUKA. Y IEJIbHOE

COIIPOTHUBJICHUC BCIICCTBA.

3akoH Oma 1t yyacTka
nenu. IlociaenoBarensHoOE
U TapaJijieNbHOe

COCAMHCHUC ITPOBOAHHUKOB.

PaboTa 1 MOIIIHOCTH
AJIEKTPUYECKOTO TOKA.
3akon Ixoyns—Jlenna.
DJIEKTpUYECKUE MENU U

HabOmronenue pa3audHbIX BUIOB ICHCTBUS
AIIEKTPUYECKOTO TOKA U 0OHAPYKEHHUE ITHX
BHUJIOB JIEUCTBUA B IOBCECIHECBHOM KU3HMU.
HaoOmronenre BO3SHUKHOBEHHS Ta30BOT'0
pazpsga U SJIEKTPUUYECKOTO TOKA B KUIAKOCTH
COopka 1 UCTIBITAaHUE AJICKTPUUSCKOM IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuibl Toka aMIepMETPOM.
N3Mepenune 3MeKTpuYeCcKOTO HAPSKEHUS
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMIPOTUBIICHUS MPOBOJHUKA
OT €r0 JJINHBI, IUIOMAINA MONIEPEYHOTO CEUEHUS
Y MaTepuarna.

HMccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT CONIPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS Ha
pE3UCTOPE.

IIpoBepka npaBuiia CIOKEHUS HAMPSIKECHUN
[IpY MOCJIEIOBATEILHOM COECIMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia 1jsi CHIIbI TOKa TIPU
MapajieIbHOM COCIMHEHUU PE3UCTOPOB.
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OTpEOUTENH
AJIEKTPUYECKON SHEPTUU B
osITy. KopoTkoe
3aMbIKaHUE

AHanMu3 cUTyalui NOCJENI0BATEIBHOTO U
MapasuieIbHOTO COCIMHEHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUYECKUX CETSIX.

Pemenne 3agau ¢ ucronb3oBanueM 3akoHa Oma
u (hopMys pacuéra AIEeKTPUIECKOTO
CONPOTUBJICHUS TIPU MTOCJIEA0BATEILHOM U
MapajuieIbHOM CO€IMHEHUU ITPOBOJIHUKOB.
OmnpeneneHue padoTHI AICKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEIIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA 4epes
JAMIIOYKY OT HanpsDKeHHs Ha Her. OnpeneneHue
KII/I narpeBarensi.

HccnenoBanue npeobpa3oBaHus JHEPTUU TIPU
noAabEME Tpy3a JIEKTPOJIBUTATEIIEM.
OOBsicHEHHE YCTPONCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbLHBIX MTPUOOPOB.
OObsicHEHUE IPUYKUH KOPOTKOTO 3aMbIKaHUS U
MIPUHLINIA JIEUCTBUS ITABKUX
[IpEeIOXpPaHUTEIIEH.

Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA

Jxoyns—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTossHHBIC MAarHUTHI.
BzaumopeiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarHuTHoOe 1nojJie.

MarauTHoe€ 110Jie 3eMITH

HCCJ’IGI{OB&HI/IC MardmMTHOI'O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.

I/I3yquI/Ie MAarguTHOTI'O ITIOJIA ITIOCTOSAHHBIX
MAaravuToB IIpHU UX O6T)CI[I/IHGHI/II/I H pa3acCIICHUN.
I/ICCHG,ZIOBaHI/Ie MarouTHOI'O BBaHMOHeﬁCTBHSI
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M €ro 3HaueHHe I )KU3HU
Ha 3emiie. OnbIT IpcTea.
MarsuTHoe moJje
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHuTOB B
TeXHUKE. [lercTBHE
Mar"HyuTHOTO TIOJISI Ha
MPOBOJHHUK C TOKOM.
DIIEKTPOJABUTATEND
MMOCTOSIHHOTO TOKA.
Hcnons3oBaHue
AJIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

IIOCTOAHHBIX MAarHuTOB.
I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX

MarHuTOB MPU UX OOBEAMHEHUH U pa3/IeIICHUN.
[IpoBeneHNE OMBITOB MO BU3YAJIU3ALUH OIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHune sBIICHUS HAMarHUYMBAaHUS BEIIECTBA.
HccnenoBanne AeUCTBUA JJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue OnbITOB, JAEMOHCTPUPYIOLIUX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTyIIKA C
TOKOM M MarHuTa OT CHJIbl U HaIllpaBJICHUS TOKa
B KaTyIIIKE.

AHaN3 CUTyalluid MPaKTUYECKOTO

MPUMEHEHUS AIIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, MPOMBIILIEHHOCTH,
Meauiue). M3yuenue AeiCTBYSI MArHUTHOTO
I0JII HA MPOBOJHUK C TOKOM.

N3ydyeHne nencTBus dJI€KTPOABUATATENS.
N3zmepenne KIIJI snekTpoasurarenbHON
YCTaHOBKH.

Pacno3HaBanue ¥ aHaiu3 Pa3IMYHbBIX

MIPUMEHCHUIN AIEKTPOIBUTATEIICH
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DnexTpoMarHuTHas 4 Omnbitel apanes. Apnenre | ONBITHI HO UCCIEIOBAHUIO SIBICHUS
WHTYKIIHS AIIEKTPOMArHUTHOM AIEKTPOMArHUTHOW MHIYKIIMH: UCCIIEIOBAaHUE
uHaykuuu. [Ipasumno JIeHna. | u3mMeHeHuil 3HaUYeHUS U HAITPaBJICHUS
DIIEeKTpOreHepaTop. WHYKIIMOHHOTO TOKa
CriocoObl oJTy4eHusl
AIEKTPUYECKOM SHEPTUH.
DNEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX
HUCTOYHUKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC
No HaunmenoBanue KonuyectBo | Ilporpammuoe conepxkanrie | OCHOBHBIE BUBI JEATEIHLHOCTH 00YUAIOIIUXCS
/0 pa3lesoB U TEM JacoB
y4eOHOro mpeameTa
Paznen 1. Mexann4yeckue siBJICHUSA
1.1 | MexaHnuueckoe 10 MexaHuueckoe IBHXKEHHUE. | AHAIU3 U 00CYXICHUE Pa3IMUHbIX PUMEPOB

JIBUKEHUE U CIIOCOOBI
€ro OIMCaHusA

MarepuranbHasi TOUKa.
Cucrema orcuéra.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JBUKCHHUS.
PaBHOMepHOE
MPSIMOJIMHEWHOE JBHKCHUE.
HepasHomepHoe
MPSIMOJIMHEWHOE JBHKCHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb Teja IpH
HEPAaBHOMEPHOM JIBU>KEHUU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE IBUKEHUE.
CBo0OOIHOE T1aJIEHUE.

OneiTe! I'anumes.
PaBHOMEpHOE NBUXKEHKE
110 OKPY>KHOCTH.

ITepnon u yacrora
obOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBHKEHUSI.
OO6cyxeHre rpaHul] IPUMEHUMOCTU MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHUYECKOTO ABHXKEHUS
pa3IMYHBIMU crioco0aMu (ypaBHEHHE, TabIuUIIA,
rpaduk).

AHanmu3 >KM3HEHHBIX CHUTYyallui, B KOTOPBIX
TIPOSIBIISIETCS] OTHOCUTENBHOCTh MEXaHIUYECKOTO
JIBYKEHUS.

Habuntoienne MexaHn4eckoro JBUKEHUS TeJa
OTHOCHUTEIFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHue IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HbIX
TE€JI OTCUETA.

Ananus tekcta ["anuses 06 OTHOCUTEIBHOCTH
JBUKCHHUSI;, BHITIOJIHEHUE 3aJaHUN TIO TEKCTY
(CMBICJIOBOE UTEHHE).
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Ornpenenenue cpeHen CKOPOCTU CKOJIbKEHUS
Opycka Wi ABMKEHUS IIapyKa MO HAKJIIOHHOM
IJIOCKOCTH.

AHam3 1 00CyXKJIeHHE CIIOCO00B
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LlenTpocTpeMuTenbHOE
YCKOPEHHE

NPUOIMKEHHOTO OINpPEIEICHUs] MTHOBEHHOMN
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJCIIU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Omnpenenenue mMyTH, IPOUJICHHOTO 32 JJAHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA TI0
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O
JIBIOKCHUSI OT BPEMEHH.

OO0cyx1eHrue BO3MOXKHBIX TPUHIIUTIOB
JEeHCTBUSI TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PAaBHOYCKOPEHHOM MPSIMOJIMHETHOM JABUKEHUH
Tena.

Ornpenenenue NporICHHOTO MYTH U YCKOPECHUS
JIBIKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTHU PaBHOYCKOPEHHOIO
MPSAMOJIMHEWHOTO ABUXKEHUS Te€Jla OT BPEMEHHU.
IIposepka cunome3swi: eciu npu
PABHOYCKOPEHHOM 08UdICeHUU 6e3 Ha4albHOU
CKOpOCMU NYMU OMHOCAMCSL KAK Psi0
HeuYemHbIX Yuces, mo

coomeemcmayruue NPOMeNCYmKU 8pemeHu
00UHAKOBYL.
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OnpeneneHue YCKOpEeHUsl Tena

MIPY PAaBHOYCKOPEHHOM JBIKEHUHN

110 HAKJIOHHOH TUIOCKOCTH.

H3mepenue nmepuojia M 4acTOThI OOpaICHHS
TeJa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JIBIKEHUSA TeJia M0 OKPY>KHOCTH. Perienue
3aJlay Ha OIpeeICHNe KHHEMATUYECKUX
XapaKTEPUCTHK MEXAaHIUYECKOTO JIBHKCHHSI
paznu4HbIX BUJ0B. Pacnio3HaBanue u
MpUOIMKEHHOE ONMCAHNUE PA3TUIHBIX BUIOB
MEXaHUYECKOTO JABMKCHHUSI B PUPOJIE U
TEXHUKE (Ha IpUMEpax CBOOOHO MaIaloIINX
TeJ, IBF)KCHHMSI )KUBOTHBIX, HEOSCHBIX TeE,
TPAHCIIOPTHBIX CPEJICTB U JIP.)
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1.2

BzaumoneiictBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropoi 3axkon HeroToHa.
Tperuit 3axkon HproTona.
[IpuHIMI Cynepro3uInun
CHIL.

Cuia ynpyroctu. 3akoH
['yka. Cuia TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIbI
TPEHUS.

Cuna TsSKECTM U 3aKOH
BCEMUPHOTO TATOTEHUSI.

HaOnronenue u o0CyxkeHUE ONBITOB C
JBIDKEHUEM TeJia MPU YMEHBITICHUU BIUSHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBMKEHUIO.
Amnanm3 texcra ["anmnes ¢ onucanuem
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHUE 3aJJaHUM 110 TEKCTY (CMBICTIOBOE
YTCHHUE).

OO0cy>x1IeHHne BO3MOXKHOCTH BBITIOJTHCHHS
3aKOHA HHEPIIUU B PA3TUIHBIX CHCTEMaX
OTCUETA.

HaOmronenue u o0Cyx)1eHue MEXaHUYECKUX
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Yckopenue cBOOOTHOTO
najieHus. J[BUKeHUe IIaHeT
BOKpyr Connua. [lepBas
KOCMHYECKasi CKOPOCTb.
HeBecomMoCTh U nieperpy3Ku.
PaBHOBECHE MaTepHaIbHOM
TOYKHU. AOCOIIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CUJIBI.
LlenTp TsKECTH

SIBJICHUM, IPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM H

YCKOPEHHOM JIBIDKCHHH OTHOCHUTEIHHO
KaOuHeTa (PU3UKH.

JleficTBUS ¢ BEKTOpaMHU CUJI: BBITIOJIHEHUE
3aJIaHAM TI0 CJIOKEHUIO U BEIYUTAHHIO
BEKTOPOB.

HaOnronenne w/wnm TPOBENCHUE OIBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPCHHUS
Teja OT MPUIOKEHHOW K HEMY CHJIBI M MacChl
Tena.

AHanu3 1 00bSICHEHUE SIBJICHUUN C
HCITOJIb30BaHUEM BTOPOTO 3aKkoHa HeioToHA.
Pemenue 3aau ¢ CMOIB30BaHUEM BTOPOTO
3aKoHa HpI0TOHA M MpaBwIIa CJI0KESHUS CHJL.
Onpenenenne KECTKOCTH MPYKUHBL. AHATU3
CUTYallMii, B KOTOPBIX HAOJIIOIA0TCS
ynpyrue neopmaiiuu, u uX 00ObsICHEHHE ¢
UCIIOJIb30BaHuEM 3akoHa ['yka.

Pemenue 3ama4 ¢ UCTIOIB30BaHUEM 3aKOHA
I'yka.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIbKCHHSA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.
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OO6cyx1eHne pe3yabTaToB UCCIECTOBAHMS.
Onpenenenue koddduirieHTa TpeHUs
CKOJIbXKECHHS.

I/IBMGPGHHG CUJIbI TPCHHUA ITIOKOA.
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Pemienue 3a1a4 ¢ ucnonb3oBaHueM GpopMyJibl

JUISL CUJTBI TPEHUS CKOJTBKEHUS.

AHan3 JBUKEHUS TEJ TOJIBKO MOJT
JEUCTBUEM CUJIBI TSHKECTU — CBOOOTHOTO
nazeHusi. O0bsiICHEHNEe HE3aBUCUMOCTHU
YCKOPEHHSI CBOOOTHOTO MaJeHUs OT MACChI
Tena. OLeHKa BEIMYUHBI CUJTbI TATOTEHUS,
JEUCTBYIOLIEH MEXIY NBYMS TenamMu (st
Pa3HBIX MaccC).

AHanu3 ABUKEHUSI HEOECHBIX TeJ T0]T
JNEUCTBUEM CHUJIBI TATOTEHUS (c
WCIIOJIb30BAaHUEM  JIOTIOJTHUTEIIbHBIX
HMCTOYHUKOB MH(OPMALIHH).

Peuienue 3aa4 ¢ UCIOIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U POPMYIIBI ISt
pacuéra CUJIbI TSKECTH. AHAIN3
OPUTMHAJIBHOTO TEKCTAa, OMUCHIBAOIIETO

MIPOSIBJICHHSI 3aKOHA BCEMHPHOTO TATOTCHHUS,
BBITIOJTHCHUE 3a/TaHUH 110 TEKCTY (CMBICIIOBOE
yreHue). HaGmroaenue un o0CcyxieHrne onbITOB

110 U3MEHEHUIO BECa TeJa MPU YCKOPEHHOM
JIBDKECHUU.

AHanu3 yci0BUil BO3BHUKHOBEHHS! HEBECOMOCTH

U TIEPErpy3KHu.
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Pemenue 3amau Ha OIIpCACIICHHUC BCCa TCJIa B
PA3JIMYHBIX YCIIOBHUAX.
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AHanmM3  cui, JCHCTBYIOIIMX  Ha  TeJo,
MOKOSIIIEEeCs Ha OTIope.
OrnpeneneHue UEeHTpa TAKECTH PA3TUYHBIX TE
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1.3.

3aKOHBI COXpAaHEHUS

10

Nmnynec Tena. 3menenne
uMIyJibsca. MIMmysiabc Cuibl.

3aKkoH COXpaHEHUs
VMI1YJIbCA. PeaxtuBHOE
JBHYKEHUE.

Mexannyeckast pabota u
MOIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SJHEPTUHU U
pabotsl. [loTeHnmanbHast
DHEPrHUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIU.
[ToTeHanbHas 3HEPrus
CKATOM NPYKHUHBI.
Kunernueckas sHeprus.
TeopemMa 0 KUHETUYECKOH
DHEPIruM. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPTUHU

HaGnrogenue u  0OCyXKI€HUE  OIBITOB,

JEMOHCTPUPYIOUIUMX IepeJady HMITyJIbca
IIPY B3aUMOJEHUCTBUH TEII, 3aKOH COXPAHEHUS
UMIyJbca 0pH aOCOJIIOTHO YIPYroM H
HEYIIPYTrOM B3aWMOJECUCTBUU TEI.

AHanM3 CUTyallni B OKPYKAIOIIEN KU3HU C
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHUs
VMITYJIbCA.

Pacnio3HaBaHue BJICHUSA PEAKTUBHOIO
JBWKCHUS B IPUPOJE U TEXHUKE.

[IpumeHeHne 3aKkOHA COXPAHEHUS] UMITYJIbCA

JUUIsL pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUS TEI

(Ha mpuMepax HEYNPyroro B3auMoeHCTBYS,

YIPYTOTO LHEHTPAIBHOTO B3aUMOACHCTBHS IBYX

OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUXKHO).
Pemmenwne 3ama4 ¢ nCnoib30BaHNEM 3aKOHA

COXpPaHEHUs UMITYJIbCa.
Onpenenenue pabOThI CUIIBI YIPYTOCTH
pU NOAbEME Ipy3a C UCHOIb30BAHUEM
HETOJIBIYKHOTO U TTOJIBIYKHOTO OJIOKOB.

N3mepenne MOLHOCTH.
N3mepenue noTeHMaabHON Y9HEPIUU YIIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
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HBMCpCHI/IG KHHETUYECKOMN OHCPIUHU TCJla II0
JJIMHC TOPMO3HOI'O IIYTH.

DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIIMAJIbHON ¥ KHUHETUYECKON SHEPTUM Tella
IIPY JIBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKCepuMEHTaIbHAas IMIPOBEPKaA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU TIPH
cBoOOHOM maaeHuu. [I[puMeneHue 3akoHa
COXPaHEHUS] MEXaHUYECKON SHEPTUHU IS
pacuéra MOTECHIMAIbHOW U KUHETUYECKON
SHEpruu tena. Pemenue 3amad ¢
HCTIOJIb30BAHMEM 3aKOHA COXPAHEHMUS
MEXaHHYECKON IHEPTUH

HToro o pazneny 40

Pa3znen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
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2.1

Mexanuueckue
KoJIe0aHus

KonebarenpHoe nBUKEHNE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHmit: Iepro,
4acTOTa, AMILIUTY/IA.
MaremaTnyeckuit u
NPY>KUHHBIA MasiTHUKH.
[IpeBpatienue sHEprun
pH K0JIeOaTETHbHOM
JBUKCHUH.

3aryxaroiye KoueoaHusl.
BoIHyX/1€eHHbBIE KOT€OaHHUs.
Pe3onanc

HaOmronenne xoaedauuii moa JEUCTBUEM CHUII
TSDKECTH U YIIPYTOCTH M OOHAPYKEHUE
OJ00HBIX KOJIeOaHUH B OKpPYKaIOIIEM MUPE.
AHanm3 Koje0aHuii rpy3a Ha HUTU U Ha
npyxute. OnpeaesieHue 4acToThl KojieOaHu
MaTEMaTUYECKOTO U TIPYKUHHOTO
MAasTHUKOB.

HaOmronenne n 00ObsICHEHHE SIBICHUS

pe30oHaHca.

HccenenoBanue 3aBUCMMOCTH IIEpUOA
KOJI€OaHMI MOABEMIEHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

HpOBepKa HC3aBHUCHUMOCTH IICPHOIA KOJIeOaHMi

rpysa, noJABCIICHHOI'O K JICHTC, OT MACChI I'py3a.

HaOmronenue u o0cykaeHuE ONBITOB,
JIEMOHCTPUPYIOLIMX 3aBUCUMOCTD IIEPHOIA
KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a " *KECTKOCTU MPYKUHBI.

[IpumeHeHne MaTEMATUYECKOTO U MPYKUHHOTO
MAasITHUKOB B KQUE€CTBE MOJAEJEH JJIs1 ONUCAHUS
KOJIeOaHMl B OKpYKaIOIEeM MHUPE.

Pemenune 3a1a4, CBSI3aHHBIX C BBIYUCIEHUEM

WJIM OLIEHKOM 4acTOTHI (Tepuoja) KojiebaHui
H3zmepenue yckoperust c60600H020 nadeHus
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2.2 | MexaHuueckue 8 Mexannueckue BOTHBL. | OOHapyKeHUe U aHAJIU3 BOJIHOBBIX SIBJICHUM B
BOJIHBI. 3BYK CpoiicTBa  MEXaHHYECKHX | OKpYKAIOIIEM MHPE.
BomH.  IIpOnoNBHBIE M | [ nenue pacnpocTpaneHus
TIOHCPCTHBIC BOJIHBL. VHHHH? MPOJIOJIBHBIX U MOMEPEUHbIX BOJH (Ha
BOJIHBL M CKOPOCTL €€ | vionemm) u 0OHApyKEHNE AHATOTHIHEIX
paclpOCTPaHCHHA. BUJIOB BOJIH B MPUPO/IE (3BYK, BOJTHBI HA
MexaHnu4eckue BOJTHBI B BOJi¢). BeruuciaeHue AIMHbI BOJIHBI U
TBEPOM Tele, CKOPOCTH PacIpOCTPAHEHUS 3BYKOBBIX BOJIH.
CCHCMHYCCKHE BOJIHEI. DKCIEpUMEHTAIBHOE OINPEETICHUE TPaHULL
3ByK. ' pOMKOCTB 3ByKa H YacTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHUN.
BbICOTa TOHA. HaOmroneHre 3aBUCUMOCTH BBICOTHI 3BYKa
OrpasxeHue 3ByKa. OT YacTOTHI (B TOM YHUCIIE, C UCIIOIH30BAHUEM
udpassyk u MYy3bIKaJIbHBIX HHCTPYMEHTOB). Habmroaenue
YIbTPasByK 1 00BSCHEHHE SIBJICHUS aKyCTHUYECKOTO
pe30HaHca.
AHaJIN3 OPUTHMHAIBHOTO TEKCTA,
MNOCBSILIEHHOTO UCTOJB30BAHUIO 3BYKa (MU
yJIBTPa3ByKa) B TEXHUKE (IXOJIOKAIIMS,
yJIbTPA3BYK B MEIUIIMHE U JIP.); BHIIIOTHEHUE
3aJlaHUN 1O TEKCTY (CMBICIIOBOE UTCHHUE)
Hroro no pazneny 15

Paznen 3. DjeKTpOMArHUTHOE 10JI€ M JJIEKTPOMATHUTHBIE BOJIHbBI

74



®duszuka. 7-9 knaccsl (0a30BbIi YPOBEHbD)

3.1 | DaexTpoMarHuTHOE
noJje u
AIIEKTPOMArHUTHBIE
BOJIHBI

DIEeKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
CsoiicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[llxana 37€KTPOMArHUTHBIX
BOJIH. Hcnoap3oBaHue
AJEKTPOMArHUTHBIX  BOJH
JIJISI COTOBOM CBS3H.
DJIEKTpOMarHuTHasl MPUpo/ia
ceerta. CkopocTh  cBera.
BoiHoBEIE€ CBOMCTBA CBETa

[TocTpoenue paccyxkaeHuit, 000CHOBBIBAIOIITNX
B3aMMOCBS3b JEKTPHUUECKOT0 U MArHUTHOTO
IOJIEN.

DKCIepUMEHTAIbHOE U3YUCHHE CBONCTB
AJIEKTPOMATHUTHBIX BOJIH (B TOM YHUCIIE C
MTOMOIIIBI0O MOOUJILHOTO TeJleoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJI0BEYECKOT0 OpraHu3Ma.

AHanu3 TEKCTOB, ONMMCHIBAIOLIUX MPOSBICHUS
AJIEKTPOMArHUTHOTO U3JIyYEHUs B IPUPOJIE:
KUBBIE OpPTraHU3Mbl, U3ITy4YeHUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).

PacrioznaBanue M aHaiau3 pazIUUHbIX
NPUMEHEHUHN 3JIEKTPOMarHUTHBIX BOJIH

B TEXHUKE.

N3ydenune BOTHOBBIX CBOWCTB cBeTa. Pemenue
3a/1a4 ¢ UCMOJIb30BaHUEM (HOpMyH s
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no pazneny

Pa3nen 4. CBeToBbIE SIBJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHuUs
CcBETa

JlyueBas Mmonens cBera.
Hctounuku cgera.
[IpssmonHetHOE
pacIpocTpaHEeHue CBETA.
3armenus ConnHua v JIyHsL.
Otpaxxenue cpera. [lmockoe
3epKaJio. 3aKOH OTPAKEHHUS
CBETa.

[Ipenomiienne cBera. 3akoH
npesioMieHus ceera. [lomHoe

BHYTpEHHEE OTpakKCHHE
CBETA. Hcnonb3oBanue
IIOJIHOTO BHYTPEHHETO

OTPaKCHUA B OITHYCCKHX
CBCTOBOAAX

HaGnronenue onpITOB, TEMOHCTPUPYIONTUX
SIBJICHHE TIPSMOJTMHEHHOTO

pacmpocTpaHeHus cBeTa (BOSHUKHOBEHHUE
TEHU U TIOJIyTCHHU), W UX HHTEPIIPETAIIHS C
WCITOJIb30BAaHUEM TTOHATHUS CBETOBOTO JIyyYa.
OO0BsicHEHUE U MOJCIIMPOBAHUE COJIHEUHOTO U

JIYHHOT'O 3aTMEHHUM.

HccenenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUS
CBETOBOTO JIy4a OT yTJia NaJeHusl.

N3yuyeHue cBONCTB N300paKeHUSI B TNIOCKOM
3epKae.

HaGnronenue u 00bsicHEeHHE OMBITOB 10
MOJIYYCHHUIO U300PaKEHUI B BOTHYTOM U
BBIMTYKJIOM 3epkainax. Habmoaenue u
00BSICHEHHE OMBITOB 1O MPEJIOMJIEHUIO CBETA
Ha TPaHUILIC PA3TUYHBIX CPEJl, B TOM UHUCJTIE
OTIBITOB C TIOJTHBIM BHYTPEHHHUM OTPaKCHHEM.
HccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUS OT yTJIa TAJICHUSI CBETOBOTO
Jy4a Ha TPAHUIIEC «BO3yX—CTEKIION.
Pacmo3naBanue sSBIEHUN OTpaKECHUS U
IIPEJIOMJICHUS CBETA B TTIOBCEAHEBHOM JKU3HHU.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MUpaXKa.
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Pemenue 3amay ¢ UCIOJIL30BAaHUEM 3aKOHOB
OTPAXXCHHUA U IIPCIIOMJICHHUA CBECTA
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4.2 | JIuH3BI ¥ ONTUYECKHUE 6 JIunza. Xox nydeit B muH3e. | [lonyueHne n300pakeHUl ¢ TOMOIIBIO
npuodopsI Onrtuueckas cucrema coOuparolle u paccenBaroniei JUH3.
doToamnmapara, Mukpockona | OmnpeneneHue GOKyCHOTO PACCTOSHUS U
u Teneckona. a3 kak ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
ONTUYECKas CUCTEMA. AHanu3 yCTpOWCTBA U IPUHLNIIA TEUCTBUSA
bnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh doToamnmapara, MUKPOCKOTIA, TENECKOIIA.
W3yueHnue Mo/ienu riia3a Kak ONTUYECKON
CUCTEMbI. AHANIU3 IBJICHUI OJIU30pYKOCTH U
JATbHO30PKOCTH, IPUHIIUIA ICUCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Pa3noxenue 6enoro ceera B | HaOmoneHnue pa3noxxenus 0eiaoro cBeTa
CBETa B CIIEKTP cnektp. OnbiTel HproTOHA. B CIICKTD.
Croxenne CEKTPANBHBIX | HagoneHue n 00BACHEHNE OIBITOB 110
uBetos. Jlucnepeus ceera MOJIYYEHHIO OEJIOro CBETA MPH CIOKEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue u 0ObICHEHUE OIBITOB IO
BOCITPUATHIO LIBETA IIPEAMETOB MPU UX
HaOJIOICHUH Yepe3 1IBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15

Pa3nen 5. KBantoBble sIBJIEHUSA
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5.1

Hcnyckanue u
MOTJIOLIEHUE CBETA
aTOMOM

OnbiTel  Pesepdopma  u
IJIaHETapHAasi MOJENb aTOMA.
Mopens atoma bopa.
Hcnyckanue u MoriomneHue

O6cyxnenue nenu onbiToB Pezepdopna mno
MCCJIEIOBAHUIO aTOMOB, BBIJIBUYKEHUE TUIOTE3
0 BO3MOXHBIX pe3yJibTaTaxX OINbITOB B
3aBUCUMOCTH OT IIPEINOIaraéMoro CTpOCHHUs

ceeta aromMoMm. KBaHTEHL
JInHenyaTteie CIIEKTPbI

aTOMOB, (POpMYJIMpPOBaHUE BHIBOJIOB U3
PE3yNbTATOB OMBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJIEIN aTOMa U OCHOBAHUMN JJIS1 TUIIOTE3bI
bopa o crannoHapHBIX OpOUTAX IIEKTPOHOB.
Habito1eHue CromHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIMYHBIX BEIICCTB.
OOBbsiICHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS
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5.2

CtpoeHure aTOMHOTO
anpa

PagnoaktuBHOCTH. Anb(da-,
OeTa- 1 raMMa-u3IyYEHUs.
CrpoeHne aTOMHOro sapa.

Hyxnonnas MOJEIIb
aToOMHOTO sapa. M30TomsL.
PannoakTuBHbIE

IIPEBPAILCHHUS. Ilepuon

noJiypacnaaa aTOMHBIX 7€

OOcyx/ieHne BO3MOXHBIX THIIOTE3 O MOJEISIX
CTPOEHUS sIpa.

Omnpenenenue coctara saep Mo 3aJaHHBIM
MaCCOBBIM | 3apSA0BBIM YUCJIAM U IO
MOJIOKEHUIO B IEPUOTMUECKON CHCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €r0
MTOJIOKEHUS B TIEPUOTNICCKON CUCTEME

MIPH O-PaAOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
dboTorpadusim.

OO0HapyKeHue 1 U3MepeHue paiualliOHHOTO
¢dhoHa C TOMOIIIBIO JO3UMETPa, OIIEHKA €T
WHTEHCUBHOCTH.

Amnann3 OHOJIOTHYECKUX U3MCHCHUI,
MPOUCXOMSIINX  TOJ  JEeHCTBUEM
PaAMOAKTUBHBIX U3TyYCHUH.

Hcnonb30BaHne palMOAKTUBHBIX U3IyYCHUN B
MEIUIMHE
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5.3 | AnepHbie peakiuu 7 SnepHble peakuuu. 3aKOHbl | PellleHue 3a1a4 ¢ UCIOJIb30BAaHUEM 3aKOHOB
COXpaHEHHUs 3apsiI0OBOTO U COXpPaHEHMSI MACCOBBIX U 3apsJ0BbIX YUCEN Ha
MaCCOBOTO YUCEIL. DHEPTHS | ompejielicHNE Pe3yIbTaTOB SICPHBIX PEaKIIHIii;
CBA3H aTOMHBIX A7ep. CBA3b | qyanms BO3MOKHOCTH MM HEBO3MOKHOCTH
Macchl ¥ sHepruu. Peaknun S7IEPHOM PEaKIUH.
CHUHTE3a U JICJICHUS SEp.
A ACp OlieHKa SHEPIruM CBSI3U AJIep C UCTIOIb30BAaHUEM
Nctounuku sneprun CosHia . .
N dbopmyIibl DUHIITEIHA.
v 3BE31. AnepHas 06
SHepreTHKa. JIeHCTRHS CYXJEHUE TIEPCIIEKTUB MCIIOJb30BAHUSA
PATHOAKTHBHBIX W3y UCHH yIpaBIsieMOr0 TEPMOSIIEPHOTO CUHTE3A.
Ha JKHBBIC OPTAHH3MBI OOGcysxaeHne MIPEUMYIIIECTB U KOJIOTHISCKUX
npo0JieM, CBSI3aHHBIX C SJICPHON SHEPIETUKON
Hroro no pazneny 17

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb
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[ToBTOpEHUE U 9 Cucremaruszanus u Brinonnenue yueOHbIX 3ajaHUM, TPEOYIOITNX
000011eHNE 000011IeHrEe TTPEIMETHOTO JEMOHCTpAllUA KOMIIETEHTHOCTEH,
coJiepKaHus Kypca COJICp>KaHHUS U OTbITA XapaKTepU3yIOIUX €CTECTBEHHOHAYYHYIO
duzuku 3a 7-9 kmaccol JEATEIBHOCTH, rPaMOTHOCT:
MPHOOPETEHHOrO mpH — [IPUMEHEHUS MTOJyYEHHBIX 3HAHUU
HU3y4CHUH BCCI'O Kypca JUTSl HAYYHOTO OOBSICHEHUS (PU3NYECKUX
(pu3HKM OCHOBHOTO SIBJICHUM B OKPY’KAIOLLIEN IPUPOJE, B
0011ero 00pa3oBaHusl. IMOBCEIHEBHOM KU3HU U BBISIBJICHUSI
IonroToBka K OCHOBHOMY (bU3UUECKUX OCHOB psijia COBPEMEHHBIX
roCcyJIapCTBEHHOMY TEXHOJIOTHIA;
SK3AMEHY IO QusuKe M | _ MIPUMEHEHUSI OCBOCHHBIX
oOyyJarommxcs, .
AKCIEPUMEHTAJIBHBIX YMEHUN IS
BBIOPABIINX 3TOT y4EOHBIM .
uccnenoBanus GU3NYECKUX SIBICHUMN, B
HpeaAMeT TOM YHCJIE JJI IPOBEPKU THUIOTE3
Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Perenne
pacy€THBIX 3a]1a4, B TOM YHCIIE
MPEANOJIaraloiuX UCOJIb30BaHUE PUBMUECKUX
MOJIEJIEN 1 OCHOBAHHBIX HA COJIEPKAHUU
Pa3IMYHBIX Pa3AesioB Kypca QU3HKH.
BrinosiHeHue u 3amuTa rpynmnoBbIX WU
WHJMBUAYAIbHBIX TPOEKTOB, CBSI3aHHBIX C
coliepKaHueM Kypca PU3NKU
Wroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1IO ITPOT'PAMME
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