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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeamery «Dusnkay (0a30BbIii
ypoBeHb) (mpeamerHas oOnacTth «EcTrecTBeHHO-Hay4dHBIE TpEeAMETH») (Hanee
COOTBETCTBEHHO — Iporpamma 1o pusuke, pu3nka) BKIFOYAET MOICHUTEIBHYIO 3aITHCKY,
coziep kaHre oOy4eHMs, TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO (PU3HUKE,
TEMaTUYeCKOe TUTAHUPOBAHHUE.

MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS COCTAaBIICHA
Ha OCHOBE TOJIOKEHUH M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOU 0Opa3oBaTesibHOM Mporpammsl, mnpenactaBieHHbIX B @I'OC OO0, a Takxe
c yuéroMm (penepanpHOM paboyeil nporpamMMbl BocnuTanus U KoHenmuu npemnoiaBanus
y4ueOHOro npeamera « Pu3nkay.

Copepxxanve mporpamMmbl 10 (U3MKE HampaBlIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PpaMOTHOCTH OOYYaIOIUXCSl U OPTaHU3ALNI0 U3YUYEHUs (PU3UKU
Ha JIeATEeJIbHOCTHOM OCHOBEe. B mporpamme mo (pu3MKe YUMTBHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpenMera B peanusanuu TpedoBanuii OI'OC OOO Kk mIaHUPyEeMbIM
JUYHOCTHBIM M METANpEeIMETHBIM pPe3yJIbTaTaM OOY4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAyUYHBIX Yy4Y€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHUs.

[Iporpamma 1o (u3HMKE YCTAHABIMBAET pACIPEICIICHHE Y4YeOHOro marepuasna
no rojgaM oOyueHus (MO Kiaccam), TMpejiaraeT MNPUMEPHYIO MOCIEI0BaATEIbHOCTD
U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJACPKAHMUS U y4ETe
BO3PACTHBIX OCOOCHHOCTEN 00yUaroIuXcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAUYECKON MOMOIIU
YUHTEIO B CO3/IaHUH padoueil MporpamMmsl 1o y4eOHOMY MPEAMETY.

du3nka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJIsI €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
PEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XMMHEH, Ouosiorueil, actpoHoMueil u (usndyeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KApTUHY MHpa, MPerOoCTaBiIsAeT HaubOojee sCHbIE
oOpa3ipl MPUMEHEHHUs HAy4YHOrO METOoJa MO3HAaHMs, TO €CTh crnoco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onmna w3 THaBHBIX 3a1ad  (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIETro
00pa30BaHUsI COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U UHTEpECa
K HayKe y 00y4aroumxcs.

N3ydyenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAaraeT OBJIAJACHHUE CIEXyIOIIMMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

HAy4YHO OOBSCHATDH SABJICHHUS,

OLICHMBaTh WU  TIOHHMMATh OCOOCHHOCTM  HAy4YHOTO  HCCJIEJOBAaHMS,

UHTEPIPETUPOBATH JAHHBIEC U UCIIOJIb30BaTh HAYYHBIE J10KA3aTEIbCTBA
JUTSL TIOJTYY€HUSI BBIBOJIOBY.



[enu u3yueHus: GU3MKU HA YPOBHE OCHOBHOTO O0ILEro 0Opa3oBaHUs ONMpPEAeIICHbI
B Konnenmuu npenogaBanusi ydeOHoro mnpenmera «®Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccuniickon depnepanun, peann3yoIuX OCHOBHBIE
oOmieoOpazoBareNbHble  MPOrpamMMbl,  yTBepkACHHOW  pemeHueM  Komneruu
MunucTepcTBa npocBemienust Poccutickoit deaeparuu (mpotokoit oT 3 aekadpst 2019.
No TTK-48H).

Lenu nzydenust GU3uKu:

NpUOOpEeTEeHUE HHTEpeca M CTPEMJICHUS OOYyYarolMXCs K HayYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEIACTABICHUNH O HAyYHOM METOJEC TMO3HAaHUA W (HOPMHUPOBAHHE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dopMupoOBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yibTara HM3y4YeHUS OCHOB
CTpOEHUS MaTepuH U PyHIAMECHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TPEACTaBICHUH O ponu GU3UKKA I Pa3BUTHI APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX c(epax Oyaymield MmpodecCuOHATbHON
NeSTeTbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIEMy OOYUYEHUIO B 3TOM
HaIpaBIICHUH.

JlocTikeHre 3TUX 1efied MporpaMMbl M0 (PU3MKe HAa YPOBHE OCHOBHOTO OOILETO
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a]1a4:

MpuoOpeTeHNE 3HAHUK O JWCKPETHOM CTPOCHHWM BEIIECTBA, O MEXAHMYCCKUX,
TEIJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

NpUOOpETCHHE YMEHHM ONUCHIBATH W OOBICHATH (DU3MYECKUE SBICHUS
C MCTIOJIb30BAaHUEM TOJTyUYCHHBIX 3HAHUM;

OCBOEHHE METOOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
(bU3UMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOMI0IaTh TPHUPOJHBIC SIBICHUS U BBIMOJIHSATH OIBITHI,
nabopaTopHble pabOThl W HKCIIEPUMEHTAIbHBIE HCCIEIOBAHUS C WCIOJb30BaHUEM
HU3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalen GU3NIECKOro COoAepIKaHus, BKIItOUas
UHOOPMAITUI0O O COBPEMEHHBIX JOCTIIKEHUSAX (PU3WKH, aHaJu3 W KPUTHYECKOE
OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamMu TPOQPECCHOHATBLHON JIEATCIIPHOCTH, CBS3aHHBIMH
C (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTHIKECHUSIX
(bU3MYEeCKO HAYKH.

Ha wusyuenne ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi oTBomuTcs 238 dvacoB: B 7/ Kimacce — 68 yacoB (2 yaca B HEHACIIO),
B 8 KJacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIIO).

[Ipenyaraemsiil B mporpamme 1o (hpu3uKe nepedeHb Ja00paTOPHBIX PadOT 1 OMBITOB
HOCUT PEKOMCHJIATEIbHBIM  XapakTep, VYYHTEIb JeNaeT BBIOOpP  MPOBEACHUS
7a00paTOpHBIX pabOT © OMNBITOB C YyYETOM WHIWBHUAYAJIbHBIX OCOOCHHOCTEH
oOy4Jarommxcsi, CIHCKa OKCIIEPUMEHTAIbHBIX 3aJaHUi, NpeyIaracMbIX B paMKax
OCHOBHOI'O FOCYJapCTBEHHOT'O 3K3aMEHa 10 (PU3HKE.



COJAEPKXAHUE OBYUYEHUA

7 KJIACC
Pasznen 1. ®usuka 4 e€ posib B IO3HAHUM OKPY KaIOLIEro Mupa
®usuka — Hayka O mnpupone. Ssmenus npupoxasl. Duznueckue SABICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BeJMYUHbL. M3Mepenne ¢puznueckux BennuuH. Puznueckrue npubopsl.
[TorpemHocTh n3MepeHnii MexxayHapoaHas CUCTEMA €UHULL.

Kak ¢usuka u  Jgpyrue  eCTECTBEHHbIE HAYKH  HM3y4alOT  IPUPOLY.
EcTecTBeHHO-HAYYHBIN METO]] TO3HAHMS: HAOIIOeHHE, TIOCTAHOBKA HAYYHOT'O BOTIPOCA,
BBIJIBUKEHUE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, 00BICHEHHE HAOII0AAEMOTO
aBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnueckue, TEIJI0BbIE, DIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.
dusnveckue NpruOOPHI U MPOIIeTypa MPSIMbIX H3MEPEHUM aHAJIOTOBBIM U IIU(PPOBBIM
prUOOPOM.

Jlabopamophwvie pabomwi u onvinvl

Omnpenenenre 1EHBI ASTEHUS KA U3MEPUTEITHHOTO TpUOopa.

N3mepenue paccTosiHUI.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MajbIX TeJ.

N3mepenne TemnepaTypbl IpU MOMOIIIH KUJIKOCTHOTO TEPMOMETpA U IaTUrKa
TEeMITepaTypHhI.

[IpoBenenue nccneaoBaHus MO MPOBEPKE THIOTE3bI: NaIbHOCTh MOJETA MIApHKa,
MyIIEHHOT'O0 TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIe CBEJCHUS 0 CTPOCHUM BelllecTBa

CtpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrmxeHue yactuil Bemecta. CBs3b CKOPOCTH ABWKEHUS YACTHULL C TEMIIEPATYPOU.
bpoyHnoBckoe nBuxkenue, nuddysus. BzanmoneicTBue 4acTull BeNeCTBa: MPUTSHKECHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPABIX
(KpucCTaTMYECKUX) TeJl. B3auMOCBS3b MEXIYy CBOHMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSX U HMX aTOMHO-MOJEKYJSpHbIM cTpoeHueM. OcCoOEHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Jlemoncmpayuu

Habnronenue 6poyHOBCKOTO JBHUKECHHUS.

Hab6nronenue nuddysun.

Habntonenue sBieHui, OOBICHSIOMIMXCS MPUTSHKEHUEM WIM OTTaIKWBAHUEM
YaCTHI] BEIIECTBA.



Jlabopamophwvie pabomwi u onvimuol
OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHneM (GoTorpadmii).
OMnbITHI TI0 HAOIIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paspnen 3. /IBm:keHne U B3aUMOJEHCTBHE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMepHOE JBUKEeHNE. CKOPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. Pacuér IyTH U BpEMEHU IBUKEHUS.

SABnenue nHepunu. 3aKOH MHEpLUU. B3auMoielicTBrE Te Kak MPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHUs Tel. Macca kKak Mepa MHEPTHOCTH Teia. [ImoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BeIlleCTBa.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyrocTu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TUHAMOMETpA. SBIICHUE TATOTEHU U CrJia TskecTH. Cria
TSKECTH Ha JIpyrux rmianerax. Bec tena. Hesecomocts. CriokeHue cuil, HalpaBiIE€HHBIX
o oxHoM npsMou. PaBHoxelncTByromas cwi. Cuna TpeHus. TpeHue CKONMbKEHUA U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHMuecKoro IBM>KESHHS Tela.
N3mMepenne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HabGnronenue siBneHust HHEPIUH.
HaGnronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CiioxeHune Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

JlabopamopHvie pabomwi u onvimol

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (IIapHUKa B )KUIKOCTH, MOJIEIH
3JIEKTPUYECKOTO aBTOMOOMIISI U TaK Jajiee).

Omnpenenenre cpenHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapHKa N0 HAKIOHHON
IJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PACTSLKEHUS (IedopManum) npyKUHbI
OT MPUJIOKEHHOW CHJIBI.

OnbITHI, AEMOHCTPUPYIOILIHE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJIBKEHHUS OT BEca Tena
U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hanenue. CriocoObl yMEHBIICHHMS M yBeJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBienus TBEPIbIMU
TeIaMH, >KHAKOCTAMM M ra3amu. 3akoH Ilackamsa. IIHeBMarnueckue MalIVHBL
3aBUCUMOCTh JIABJICHUSI JKUJIKOCTH OT TIYyOMHBL. ['MIpocTaTuyeckuil mapajokc.
Coobmraromuecs cocyapl. [ uapaBnuueckie MeXaHU3MbI.

Atmochepa 3emuin u armocepHoe pgaBieHue. I[IpUyuHBI CyIECTBOBAHUS
BO3Qy1IHON 00004k 3emin. OnbiT Toppuuemnu. M3mepenne atmocdepHoro



NaBjieHUs. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBIE€HUS OT BHICOTHI HAaJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHU AaTMOC(PEPHOTO TABICHMUSL.

JlericTBHUE KUAKOCTHU U ra3a HAa MOTPYKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpayuu

3aBUCUMOCTH JABJICHUS raza OT TeMIEPATypPHI.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mppasnuuecknii npecc.

[IposiBnenue nencTBus aTMOC(HEpHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH TeJla 1
IUIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue T1UIaBaHWsl TeEN: IUIABAHWE WM TIOTPYKEHHWE TEJlI B 3aBUCHMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TEJa U KUJIKOCTH.

Jlabopamophwvie pabomwi u onvimol

HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT OOBEMA MOrpYyXEHHOU
B KAJIKOCTb YaCTH TEJNA.

OnpeneneHre BBITAUIKABAIONIEH CHIIbI, JIEHUCTBYIOIIEH HAa TEJO, MOTPYKEHHOE
B )KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIEH CHJIbI, JEUCTBYIOLIEW HaA TEJO
B KAJIKOCTH, OT MACCBhI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKUBAIOIIEN CHIIBL, AEHUCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOJKH U ONPEIEICHHUE €&
IPYy30II0ABEMHOCTH.

Pazgea 5. PaGora u MOIIHOCTB. JHeprus

Mexanudeckas pabota. MOIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiyara. [lpuMeHeHue mpaBuia paBHOBECHS phluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. KI1J[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckas sHeprusi. Kunetnueckasi 1 moTeHIMalIbHas sHeprus. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUYECKOM SHEPTHUH B IPYTroi. 3aKOH COXPAHECHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl TPOCTHIX MEXAHU3MOB.

JlabopamopHvie pabomwi u onvimol

Omnpenenenve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBMIKEHUU Tela
M0 TOPU30HTAIEHON TTOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHS phlyara.



N3smepenne KII/] HakKJIOHHOM MIIOCKOCTH.
N3ydenue 3aKk0Ha COXpaHEHUSI MEXaHUYECKOU SHEPTHH.

8 KUIIACC

Pa3zaeua 6. TenuioBble sABJICHUS

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pa3mMepsl aTOMOB M MOJIEKYJ1. OTBITHI, TOATBEPKAAIOLIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mopenu  TBEPAOTo, IKUIKOTO W Ta3000pa3HOrO  COCTOSHHMM  BEIIeCTBa.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOWCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUI MOJIEKYISIPHO-KMHETHUECKOU Teopun. CMaunBaHUe
Y KaWJUIIPHBIC ABICHUSA. TEII0BOE PACIIMPEHNUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIruM: TeIulonepenaya u
coBepuieHHE paboThl. Buapl Temmonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIMS,
W3JIyYEHUE.

KonuuecTtBo TtemnoTel. VYaenbHas TEIJIOEMKOCTh BeELIECTBA. TeMI000MEH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHass TerioTa IuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcmapenwe. Kumnenue. VYaenbHas Temnora mapooOpa3oBaHMUSL.
3aBUCUMOCTh TEMIEPATYPBI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxnocTh BO3myXa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Tpuntuner padoTs! TermoBeix aurateneii KIJ[ remmoBoro aqeurarens. TemmoBsie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO ABUKEHUS.
Habnronenune nuddysumn.
HaOntonenue siBieHni cCMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3MeHeHne naBieHUs Traza MNpH HM3MEHCHMH O00bEMa W HAarpeBaHUU WM
OXJIKJICHUU.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunsl Tenonepenaym.
OxunaxkaeHue npu COBEpUICHUU paOOTHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHHE TEITUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Hab6mronenne kuneHus.
Habmnronenue nocTostHCTBa TeMIepaTyphl IPH TIJIaBJICHUH.



Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbIThl IO HAOTIOJIEHUIO TEIUIOBOTO PACIIMPEHUS Fa30B, KUIKOCTEN U TBEPIBIX
TEll.

Omnpenenenve AaBieHUs BO3yXa B OajUIOHE IIIIPULIA.

OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTBD JIaBJICHUS BO3yXa OT €ro 00bEMa 1
HarpeBaHMs WIH OXJIAXKACHUS.

[IpoBepka rumoressl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKAa IKHUJIKOCTU
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJbTaTe TeIuionepeaadn
U pabOThI BHEILIHUX CHUJL.

HccnenoBanue siBJIEHUS TEMIOOOMEHA IMPU CMEUIMBAHUN XOJIOJIHOM U TOpsYeit
BOJIBI.

OmnpeneneHre KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEII000MEHE
C HarpeThIM METATIMYECKUM LIHITUHIPOM.

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca MCapeHHus..

OmnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenne yIeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgea 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI

Onexktpuzanuss Tena. J[Ba poma  AIEKTpUUYECKHX 3apsaoB. BisammopeinctBue
3apshKEHHBIX Tel. 3aKkoH KyioHa (3aBUCUMOCTD CHITBI B3aMMOJICHCTBHS 3apsDKCHHBIX TEIT
OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEX]TY TEIaMu).

Onektpuueckoe mnone. Hanpsok€HHOCTH — anekTpuyeckoro mnonsd.  [IpuHomn
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. DJIEMEHTApHBIA JJIEKTPUUYECKUN  3apsl.
Crpoenue atoma. [IpoBOAHUKH W TUAIEKTPUKU. 3AKOH COXPAHEHHS BJIEKTPUYECKOIO
3apsna.

DJIEKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS DJICKTPUIECKOro ToKa. McTounnku
MOCTOSTHHOTO TOKa. JIEHCTBHS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUN TOK B )KUAKOCTAX U razax.

OnekTpudeckas uemnb. Cuiia Toka. DieKkTpudyeckoe HanpsikeHue. ConpoTUBIECHUE
MPOBOJIHUKA. Y JAEIbHOE COMNPOTHBICHHE BemiecTBa. 3akoH Oma sl yyacTKa IENHu.
[TocnenoBaTenbHOE U ApALICIBHOE COETMHEHUE TPOBOIHUKOB.

PaboTa u MOITHOCTH NIeKTpUUECKOro Toka. 3akoH Jxoyns—JIenua. DnekTpuueckue
LENH U MOTPEOUTETHN JICKTPUUECKON dSHEpruu B ObITY. KOpOoTKOE 3aMbIKaHHE.

[ToctostHHble MarHuThl. B3anmoAelCTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe
nojie. MarauTHoE 1ose 3eMJIA U €r0 3HaYCHHE JJ1s KU3HU Ha 3emuie. OnbIT DpcTena.



MarauTHoe moJsie 3JIEKTPUYECKOTro TOKa. [IprumMeHeHue 3NeKTPOMArHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcnosib30BaHWE  DJICKTPOABUIATENIE B  TEXHUYECKHMX  YCTPOMCTBAX |
Ha TPAHCIOPTE.

Onbitel @apanes. SBiaeHue 37EKTpOMarHUTHOW HHAYKUMH. I[IpaBuio JleHna.
Onextporenepatop. CrocoObl MONIYYSHHS JICKTPUUECKOW SHEPTUH. DIICKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJNeKTpU3alus Tel.
JIBa poJia 3IIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXpPAaHEHUS ICKTPUUECKUX 3aPSAI0B.
ITpoBOAHUKY U JUAJIECKTPUKH.
MoaenvupoBaHHU€e CHIOBBIX JUHUHN 3JICKTPUYECKOTO MOJIS.
M cTOYHMKHM TTOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUIKOCTH.
["a30BbIi paspsia.
N3mepenune cuiibl TOKa aMIEPMETPOM.
N3mepenune 3meKTpuyecKoro HampsKeHUsT BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
BzanmopericTBre MOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHHEe HEBO3MOKHOCTH PA3JICJICHUS TTOJTFOCOB MAarHUTA.
MoennupoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
OneiT Dpcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
JlericTBME MarHUTHOTO TI0JI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.
HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHIYKIIUH.
Omnpitel Dapajes.
3aBUCUMOCTh HaIlPaBICHUS MHAYKIMOHHOIO TOKA OT YCIOBUM €ro BO3HUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomwi u onvimol
OnBITHI 110 HAOTIOACHHUIO SJICKTPHU3AINH TS HHIYKITUCH U TPH COIPUKOCHOBEHHH.
HccnenoBanue IeWCTBHS 3JIEKTPUUYCSCKOTO OIS HA MPOBOJIHUKU U TUAJICKTPUKH.
COopka u mpoBepKa paOdOThI JIEKTPUUYCSCKOM I[EIH TOCTOSHHOIO TOKA.
H3mepeHue u peryTmpoBaHKe CHJIBI TOKA.
W3mepenue v peryiupoBaHKe HAPSHKCHUS.
HccnemoBanre  3aBUCHMOCTH  CHJIBI  TOKa, HAYIIETO  4Yepe3  Pe3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HAPSDKEHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTb 3JEKTPUYECKOTO COMPOTUBIICHHS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIIAIN TONEPEYHOTO CEYEHUS U MaTepHaa.

[IpoBepka npaBuIa CI0KEHHS HAPSYKEHUN MIPU MOCIEA0BATEIBHOM COETMHEHUH
JBYX PE3HCTOPOB.

[IpoBepka mpaBuia Jyisi CUIIBI TOKA MPU MapajuieIbHOM COEIUMHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKa, HMAYUIETO  4Yepe3  JIAMIIOYKY,
OT HANpPSHKEHUS HA HEW.

Omnpenenenue KIIJ| HarpeBaTesns.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUSA MMOCTOSIHHBIX MarHUTOB.

N3yueHnne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MAarHUTOB NIPU UX O0BEUHEHUU U
pazziejeHuN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUSL KATYIIKH
C TOKOM Y MarHuTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTylLIKE.

N3ydenue neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AJIEKTPOIBUTATEINS.

N3mepenune KIIJI anmekTpoaBATraTeibHON YCTAHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SABJICHUS 3JIEKTPOMArHUTHON MHAYKIMU: UCCIIEI0BaHNE
W3MEHEHUM 3HaYCHUs U HAaITpaBJIECHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Paznen 8. Mexannuyeckue siBJICHUSA

Mexannueckoe  JABWKeHME. MarepuanbHas  Todyka. Cucrema  OoTcyéTa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MOPSIMOJMHENHOE
IBr>keHue. HepaBHOMepHOe mnpsMoiiMHETHOE ABWKeHHe. CpefaHss U MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenne. PaBHOyCKOpeHHOE NPpsAMOJIMHEHOe BMkeHue. CBOOOIHOE MaIeHHeE.
Omnpitel [Nanumnes.

PaBHOMepHOE BMKEHME 1O OKPY>KHOCTH. [leprosa u yacToTa 0OpaieHusl.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseb1it 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa.
[TpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: cuiia TPEHUS CKOJbXKECHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TIafCHUSI.
Jemxenue mnanetr Bokpyr Connua. [lepBast kocMuueckas ckopocth. HeBecoMoCTh U
MEPETPYy3KHU.
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PaBHOBecue wmarepuanbHONl TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTu.

Nmnynsc Tenma. M3meHenne wummynbca. Mmiynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YIPYTOCTH, TPEHUS.
CBs13b 5HEpruy 1 padboThl. [loTeHnnanbHast 3HEPTrHs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxarou npyxuubsl. Kunernueckas sHeprus. Teopema
O KUHETHUYECKOU 3HEPIuH. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

Jlemoncmpayuu

Hab6nronenue MexaHMuecKoro JIBHKEHUSI Tella OTHOCUTEIBLHO Pa3HbIX Tell OTCUETa.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.

HccnenoBanue pu3HakoB PaBHOYCKOPEHHOTO JBUKEHHUS.

HaOnronenue ABMKEHUSI Tela MO OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUN, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIILHO KaOMHETa
(du3HKH.

3aBHUCUMOCTh YCKOPEHMS TeJIa OT MACChI T€JIA U JCUCTBYIOIIEN HA HETO CUJIBL.

HaOnronenue paBeHcTBa CUIJI IPU B3aUMOICHCTBUM TEII.

HN3meneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.

Ilepemaua uMIryapca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJCHCTBUU TE.

CoxpaHeHue UMITyJibca NPHU HEYTIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITYJIbCa TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOlnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TIPU CBOOOHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpPrud IMpU JBUKEHUHU Tela MOoJ ACHCTBHEM
MPY>KUHBI.

JlabopamopHvie pabomvl u onvimul

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajJbHENUIIEr0 paBHOMEPHOTO JIBHKECHHUS
HIapUKa WIHA TEJIEKKH.

OmnpeneneHre CpeHEN CKOPOCTU CKOJBXKEHUS Opycka WM ABWKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHrne yCKOPEHUs Teaa IPU PABHOYCKOPEHHOM JBMKEHUM IO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBH)KEHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TrUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBIKEHUHM 0€3 HayalbHON
CKOPOCTH ITYTH OTHOCSITCSL KaK psiJl HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCIMOCTH CHIIbI TPEHHS CKOJIBKEHHSI OT CUITbI HOPMaJIbHOTO
TIaBJICHUSL.

Omnpenenenne korhuIueHTa TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenve paOOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JBMKCHHM Tela
10 TOPU3OHTAIEHOM MMOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIPYTOCTH IPU MOABEME IPpy3a C UCIIOJIb30BaHUEM
HETO/IBHYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3ydenue 3aKoHa COXpaHEHUs YHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJHBI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWIl: TEpHO/,
4acToTa, aMIUINTyJa. MaremMaTH4eCKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHwne
SHEPIUH NPU KOJIeOATEIHHOM JIBUKEHUH.

3artyxarone kojieOanus. BeiHyxkaeHHbIe KoJieOaHus. Pezonanc. MexaHudeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL J[JiHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MexaHWYeCKHE BOJIHBI B TBEPAOM TEJE,
CEHCMMYECKUE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicOTa ToHa. OTpaxkenue 3Byka. MHbpasByk u
YIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue xonebanuii Te Mo ASUCTBUEM CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.
Habmronenune BoIHYKICHHBIX KOJICOAHHUI M pe30HaHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJENH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.

JlabopamopHvie pabomvl u onvimol

Onpenenenre 4acToThl U Mepuo/ia KoueOaH!l MaTeMaTHYeCKOro MasTHUKA.

Ompenenenre 4acTOThI U Meproa KoJieOaHUM PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHui MOIBEUICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH TIepUOJa KOJCOAHWUW TIPYKUHHOTO MAasTHUKA
OT Macchl Irpy3sa.

[IpoBepka HE3aBUCUMOCTH MepHOJa KojieOaHHii rpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl rpysa.

OnbITBl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh IE€pUOAA KOJEOaHUW NPY>KMHHOTO
MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus CBOOOIHOTO MaieHHUS.

Paznen 10. Di1eKTpOMArHUuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. Illkama 3JIeKTpOMarHuTHBIX BOJIH. Vcnonbp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH /ISl COTOBOW CBSA3H.

DnexkTpoMarsuTHas npupoja csera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnvie pabomul u onvimol
N3ydenne cBONCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Paszgea 11. CBeToBbIe sIBJICHUS

JIyueBass mognens cBerta. Mcrounuku csera. IIpsMosiMHEHOE pacnpoCTpaHEHHE
ceeta. 3armeHuss Comnua u Jlywel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnperomieHus cBeta.  [lomHoe — BHyTpeHHee
oTpaxkeHue cBera. VCrnonap30BaHHE MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox nmydeit B nuH3ze. OnTtuueckas cuctema ¢GoToarnmapara, MUKpPOCKONa U
Teneckona. I'ma3 kak ontuyeckas cuctema. bim3opykocTs U JAIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioxkeHue CreKTpaabHbIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpsAMonHEHOE pacTIpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Onrtuyueckuii CBETOBOI.
Xon nyuel B coOMparolieit JInH3e.
XoJ1 Ty4er B pacCErBArOIIECH JIMH3E.
[Tosrydenne n300pakxeHuii ¢ TOMOIIIBIO JINH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopenn rnasa.
PasnoxxeHue 6emoro cBera B CIIEKTP.
[Toyuyenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX 1[BETOB.

Jlabopamophvie pabomwi u onvimol
UccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTO JIyda OT yTJia MaJICHHUS.
N3ydeHune xapakTepucTUK N300pakeHUs MpeMeTa B TNIOCKOM 3epKaJie.
Hccnenosanne 3aBUCUMOCTH yTJIa MPETOMIIEHUSI CBETOBOTO JIy4a OT yrila MaJeHuUs
Ha FPAHULE «BO3TYX—CTEKIIO.
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
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Omnpenenenne (OKYCHOIO pacCTOSIHUSL M ONITUYECKON CHIIbI COOMPAIOILEH JIMH3bI.

OmnBbITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CHEKTP.

OmnbITHl IO BOCTIPUATHIO LBETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3znen 12. KBanroBble ABJIeHUSA

Omneitel Pesepdopaa u mnanerapHas mojens atoma. Mogens aroma bopa.
Hcnyckanne u norniomeHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrue aTOMHOTO sipa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PagnoaktuBHeie npeBpamienus. [leprona
IIOJTypacIiajia aTOMHBIX SED.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCENl. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Nctounuku 3neprun CoyHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHW Ha JKUBbIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4eHUS U MOTJIOLICHUS.
CnexTpbl pa3aIM4HbIX Ta30B.
CnekTp Bogopo/a.
Hab6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHU3HPYIOMUX U3ITYUYEHUH.
Peructpanus uzinydeHus: IpUPOJHBIX MUHEPAJIOB U MPOLYKTOB.

JlabopamopHvie pabomwl u onvimol

HabGnronenue CIuTonTHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3ITyYCHHMS.

HccnenoBadue TPEKOB: H3MEPEHUE SHEPTHHM YACTHUIBI 110 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOIIMIA MOAYJIb

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb TMpEJHA3HAYEH JUIsl CHCTeMaTH3alud W
000011IeHHs] TIPEIMETHOTO COJEP>KAHUSI U OMbITa JEATeIbHOCTH, MPUOOPETEHHOTO
OpyU HW3YYEHUU BCEro Kypca GU3HKK, a Takxke [JIs TMOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY M0 (pU3UKE 151 00yHarOIUXCsl, BHIOPABIITUX ATOT YUEOHBIM
IPEIMET.

[Ipy wu3ydyeHHH AAHHOTO MOAYJSL PEATU3YIOTCS U CUCTEMATU3HPYIOTCA BHIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS TOCTHKEHHE MPEIMETHBIX U
MeTaIpeAMETHBIX MJIaHUPYEMBIX pe3yJabTaToOB oOy4eHus, dbopmupyertcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI MPUPOJIbI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSCHATh (PU3NUYECKUE SBIICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHWs, pelaTh 3aJadd, B TOM YHCIE KA4E€CTBEHHBIE H
DKCIEPUMEHTAJIbHBIE.

[IprHIMIMATBHO AEATEIBHOCTHBIN XAPAaKTEP JAHHOTO pa3/esa peaanu3yercs 3a CUET
TOTO, 4TO OOYYAIOIIMECS BBINOJIHAIOT 3a/1aHHsI, B KOTOPBIX UM MpEIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHHSI B OKPY KaIOLIEH IPUPOJE U IOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIET0BAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBl HanOoJiee Ba)XXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMEp, IPAKTHYECKOIO MCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPAIICHMS M COXPAHEHMS BCEX HM3BECTHBIX BHUOB
DHEPI'UH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue ¢pu3mku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HaIPaBICHO
Ha JIOCTMXKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATDBI

B pesynbrate m3yuenus (U3MKA Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
y o0y4aromerocst 0y 1yt c(hopMHPOBaHbI CJICTYFOIINE TUIHOCTHBIC PE3YJIbTAThI BYACTH:

1) mIaTpHOTHYECKOT0 BOCTIMTAHMS:

IPOSIBJIICHHE NHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3NYeCcKoOil HayKH;

LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOT0 W TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJIE€HHHM OOILIECTBEHHO-3HAUYMMBIX
U DTUYECKUX TMpOOJIEM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUM
busuKy;

OCO3HaHUE BaKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE JICTCTHYCCKUX KayeCTB (DU3MUCCKON HaAyKH: €€ TapMOHHYHOTO
IIOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KyJIbTYPHI;

pa3BUTHE Hay4yHOW JIFOOO3HATENIIbHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
JIESITENBbHOCTH;

5) popmupoBaHus KyJbTYPHI 3I0POBbSI H IMOIMOHATIHLHOTO 0JIATOTIOTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTU MPaBUJI OE30MACHOTO MOBEJCHUSI Ha TPAHCIOPTE,
Ha J0pOrax, ¢ 3JEKTPUUECKUM U TEIJIOBBIM 000PYI0BAHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTI'o )K€ MpaBa y APyroro 4ejaoBeka;

6) TPyA0BOr0 BOCIIUTAHUSI:

AKTUBHOE YYacTUE€ B PCEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3aIuu, Tropojaa, Kpas) TEXHOJOTHYECKOWM W COIMAIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

UHTEpEC K MPAKTUYECKOMY U3yUYEHUIO MPOdecChil, CBA3aHHBIX C PUBUKOM;
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7) PKOJIOTHYECKOT0 BOCTINTAHHUS:

OpUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHUU JJIS pPEIIeHUs 3a7a4 B 00JacTh
OKpY’Karolen cpebl, IJIaHUPOBAHUS MIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MTOCJIECTBUM
JUISL OKPY>KaIOIeH Cpeibl;

0CO3HaHHE III00AIBHOTO XapaKTepa IKOJIOTHUSCKUX MPOoOIeM U yTel UX peIICHHUS;

8) aganTanuu K H3MEHSIIONIAMCS YCJIOBHSIM CONMAIBHON ¥ MPUPOTHOM Cpe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bu3nYeCKOl HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

MOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTU YEpe3 MPAKTUUYECKYIO JAEATEIbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie GOPMYITUPOBATH UIIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX O0BEKTAX U SBJICHUSX;

OCO3HaHHUE JE€PUIIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 00JiacTu
busuky;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpPEMJICHUE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3H MPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOMKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHUs MporpaMMbl MO (U3HKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y  oOywaromerocs  OyayT — c@opMuUpoBaHbl  MeETalpeAMETHbBIE
pe3yNbTaThl, BKJIIOYAIOIIAE IIO3HABATEeIbHBIC YHUBEpCAIbHBIE Y4YeOHBIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAbHBIC YUeOHBIE JCHCTBHSI, PETYISITUBHBIC YHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS.

IHo3HaBaTebHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUH);

yCTaHaBJINBATb CyH_ICCTBCHHBII\/'I IIPpHU3HAK KJ'IaCCI/I(l)I/IKaLII/II/I, OCHOBaHUA
JUTs1 000OILIEHUS U CPaBHEHUS,

BBIABJIATH 3dKOHOMCPHOCTHU M ITPOTHUBOPECYHA B paCCMAaTPHUBACMBIX (baKTaX, JaHHBIX
n Ha6J'I}OI[eHI/I$IX, OTHOCAIIINXCA K (I)I/I3I/I‘—IGCI(I/IM SABJICHUAM,

BBIABJEATH IPUYHUHHO-CIICACTBCHHBIC CBA3U IIPHU U3YUCHUU (I)I/I3I/I‘-ICCKI/IX SIBJICHUU U
mpoueccoB, ACIaTb BBIBOJABI C HCIOJB30BAHUCM JACAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKHIOquHﬁ, BbIABUI'aTh TUIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/ILICCI(I/IX BCIIMYHNH,

CaMOCTOSTENIbHO BBIOMpaATh CHOCOO penieHus: ydyeOHoM (u3nyeckod 3amauu
(cpaBHEHME HECKOJBKUX BapUAHTOB PEIICHUS, BHIOOP HanbOoJIee MOIXO0SIIET0 C YYETOM
CaMOCTOATCIIBHO BBIJACIICHHBIX KpI/ITepI/IeB).
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ba3oBble ucciaenoBarebCKkue AeiicTBHA.

WCMOJIb30BaTh BOINPOCHI KaK HCCIEAOBATENBCKUA HWHCTPYMEHT MO3HAHUSA,

MPOBOJINTh MO CAaMOCTOATENBHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJIbIIOe HWCCIeOBaHUE (PU3UYECKOTO  SBIICHUS;

OIICHWBATH HA MPUMEHUMOCTH U JJOCTOBEPHOCTH MH(OPMAITHIO, TTOTYYECHHYIO B XO/1¢
WCCIICIOBAHUSI UJIN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYyJIMpOBaTh OOOOIIEHUSS M BBIBOABI 110 pe3yJbTaTaMm
MPOBEAEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE (HU3NUECKUX MPOIIECCOB,
a TakKe BBIIBUTATh IMPEIAINOJIOKEHUS 00 HMX pa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ nndopmanmueii:

OPUMEHATh PA3JIMYHBIE METOJbl, WHCTPYMEHTBI M 3alpoChl IpU IIOUCKE
U oTOOpe MH(pOpPMAIUMU WIK JAaHHBIX C YYETOM MPEJIOKEHHON Yy4eOHOU (Pu3anyeckoin
3a/1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POpPMALHIO
Pa3IMYHBIX BUJOB U (POPM IPEICTABICHMUS,;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOpMY MpeAcTaBlieHUs: HHPOpMaLlUU U
WUIFOCTPUPOBATh pEIIacMble 3aJa4d HECIIOKHBIMM CXEMaMM, JHarpaMMaMiy, WHOMN
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KoMmmyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

B X0Jie¢ OOCYXIEeHHUsI y4eOHOTO Marepuala, pe3ysbTaToB JIa0OpaTOPHBIX padoT
U TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBAThH
UJeu, HaIeJCHHBbIC HA peIIeHHWe 3aJaud W TOJJep)KaHue OJaroKeaaTeIbHOCTH
OOIICHMS,

COTIOCTaBIIATb CBOM CYXXJICHUS C CYXICHHSIMHU JPYTHX Y4YaCTHUKOB JHAora,
OOHapyXUBaTh Pa3IU4YUE U CXOJICTBO MO3UIIUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJWYHO TIPEACTABISTH PE3YJAbTAThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIbITa
(9KCIIEepUMEHTa, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMAHHOW U MHANBUIYJTLHON pabOThHI
IIPY PEIICHUU KOHKPETHOM (PU3HUECKON TPOOIEMBI;

IIPUHUMATh LIEJM COBMECTHOM AEATEIIBHOCTU, OPraHU30BbIBATh IECUCTBUA IO €€
JOCTHKEHHUIO: pachpeaessiTh PoJid, 00CYXKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHSITH CBOKO YacTh paOOThI, TOCTUTAsI KAUECTBEHHOI'O pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAaueCTBO CBOEro0 BKJIaJa B OOHMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSI.
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PerynsitTuBHble YHUBepcaJbHbIE yU4eOHbIE eCTBUSA
Camoopranusamnus:

BBISIBIIATh TPOOJEMBI B JKHU3HCHHBIX UM YYEOHBIX CHUTyalusaX, TpeOyOmmx
TS perieHus: GU3NYecKuX 3HaHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHSITUE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM peleHus] (U3NYSCKON 3aJauu WU TJIaHa
HCCIICIOBAaHUSI C YYE€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MPeJiaraéMble BapUaHThI PEIICHHUIA;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

NABaTh aJICKBaTHYIO OLEHKY CUTYAallMU U IPEJIaraTh IJIaH €€ N3MECHECHMUS;

OOBSACHATh MPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) pEe3yJbTaTOB IEATEIbHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(GU3NYECKOTO HCCIENOBAaHUS WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTh Ce0sl HAa MECTO JPYroro 4ejJoBeKa B XOJ€ CHOpa WIM JHCKYCCHH
Ha HAy4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro.

npuU3HaBaTh CBOE MpPaBO Ha OMIMOKY IpHU pelleHuH (U3MYECKUX 3a7ad WU
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenusi B 7 KJjacce MpeIMETHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHATHA: (PU3MUYECKHME M XUMHUYECKUE SBJICHMs, HaOJIO/IEHUE,
IKCIIEPUMEHT, MOJEIb, TUIIOTe3a, CAUHUIBI (DU3MUECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpIOE, KHUAKOE, ra3000pa3HOE), MEXaHHYECKOE
JIBWKCHHE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAsA cuj, aedopmauus (ynpyras, IJacTUYECKasi), HEBECOMOCTD,
COOOIIAIOITNECS COCY/IbI;

pasnuyaTth sBieHus (nuddys3us, TEmIOBOE JIBMKEHHWE YaCTHI[ BEIIECTBa,
paBHOMEpHOE JBW)KECHHE, HEPAaBHOMEPHOE JIBIDKEHUE, WHEPIINS, B3aUMOJICHCTBUE TeT,
paBHOBecHE TBEPABIX TeNl C 3aKpeIyIEHHOW OCBhIO BpalleHMs, IMepeAada JgaBJICHUs
TBEPIABIMHU TEJIaMH, XKUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
IpEeBpaIICHUs] MEXaHUYECKOW SHEPTHH) MO0 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOe SBIICHUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUYECKHUX SIBICHUUW B OKPY’KAIOIIEM
MUPE, B TOM YnCie PU3NIESCKUE IBICHUS B MPUPOC: TPUMEPHI IBIKEHUS C PA3TUIHBIMU

20



CKOPOCTSIMA B XMBOW M HEXKUBOM IPUPOJE, NEUCTBUE CHWIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbhluary B Tej€ 4YeJOBEeKa, MPHU 3TOM NEPEBOJUTHh MPAKTHUYECKYIO 3ajady B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CpemHsisl CKOPOCTh, CHJIA YIIPYIOCTH, CHJIA TSKECTH, BEC TENA, CUIJIA TPEHUS, JaBICHUE
(TBEpIOTO TENa, KUIKOCTH, rasa), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()(PHUIMEHT TMOJEe3HOr0 JACUCTBUSA
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAST SHEPTus), NpU ONMUCAHUU MPABUILHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYMH, X 0003HAUYEHUS U €IUHUIIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEU
(bU3NYECKUX BEJINYNH;

XapaKTepu30BaTh CBOWMCTBA TeJl, (PU3NUYECKUE SIBICHUS U TPOLIECCHI, HUCIOJIb3Ys
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
ApxuMena, mpaBuIo paBHOBECHs pblyara (010Ka), «30J0TO€ IPABUIIO» MEXAHUKU, 3aKOH
COXPAHEHUS MEXaHUYECKOM HSHEpruM, MpU 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMATUYECKOE BHIPAKEHHUE;

OOBACHATh (DU3MUECKUE SIBICHUS, MPOLECCHl U CBOMCTBAa TEl, B TOM YHCIE U
B KOHTEKCTE€ CUTyalud MPaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBsICHEHHWE U3 1-2 JOTMYecKHX IIaroB
c oropoii Ha 1—2 M3y4YEHHBIX CBOMCTBA (PM3UUYECKUX SIBJICHUHN, (GU3NUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemath pacu€THble 3afaud B 1-2 AelcTBUSA, HUCIONB3YsS 3aKOHBI U (OPMYJIbI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alIUChIBAaTh
KpaTKOe YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYMHBI B (OPMYyJbl U MPOBOAMTH
pacuéThl, HAXOUTh CIIPABOYHbBIE JaHHBIE, HEOOXOUMBIE JIJIsl PELLIEHUS 3a/]1a4, OLIEHUBATh
PEANMCTUYHOCTD NOJyYeHHON (DU3NYECKON BETUUHHBL

pacrno3HaBaTh NMpPoOJEeMbl, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIM (U3UYECKUX
METOJOB, B OIKMCAHUU WCCIECIOBAHUS BBIACIATH IPOBEPAEMOE IPEATIOIOKEHNE
(runotesy), pa3nuyaTh U HHTEPIPETUPOBATH MOJIYUECHHBIN Pe3yIbTaT, HAXOAUTH OITHOKH
B XOJI€ OIBITA, A€JaTh BBIBOJBI IO €70 PE3YJIbTAaTaM;

IPOBOJUTH OMBITHI O HAOMIOACHUIO (PU3NUECKUX SIBJICHUN WM (PU3NUECKUX
CBOMCTB Ted: POPMYIUPOBATH NPOBEPsiEMble MPEANOI0KEHHUs, cOOUpaTh YCTAHOBKY
U3 MPEJI0KEHHOTO 000pYAOBaHMS, 3aIIMChIBATh X0/ ONbITA U (POPMYITUPOBATH BHIBOBL;

BBITOJIHATH NMPSIMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Tejia, 00bEMa, CHIIBI
U TEMIEpPaTypbl C UCMOJIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpruOOPOB € YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BETUUYMHBI OT JPYTOM
C MCTOJIb30BaHUEM MPSIMbIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYIIIETOCS
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Teaa OT BPEMEHH JBW)KEHHS Te€Ja, CUJIbl TPEHHSI CKOJIBXEHHUS OT BEca Tesla, KauyecTBa
00paOOTKM TOBEPXHOCTEM TEA M HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAIu
COIPUKOCHOBEHHUSI TEJI, CUJIBbl YIPYTOCTH OT YJUIMHEHUS IIPY’KHHBI, BBITAIKUBAIOIICH
CWIBl OT 00bEMa NOrpyKEHHOM 4YacTH Tejda W OT IUIOTHOCTU JKHUJKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJIa, OT TIIyOMHBI, HA KOTOPYIO IOIPY>KEHO TEINO, YCIOBHUM
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS pbluara M OJIOKOB, y4aCTBOBATh B INTAHUPOBAHUU
y4eOHOTO UCCIEOBaHMs, COOUpPATh YCTAHOBKY W BBIMOJHATH H3MEPEHUS, CIEAYS
IPEJIOKEHHOMY IUIaHY, (UKCUpPOBaTh peE3yJbTaThl IMOJIYYEHHOW 3aBUCUMOCTHU
du3nyeCKUX BETUYHMH B BUJC MPEAJTOKEHHBIX TaOMUI M TpadUKOB, J€JaThb BBIBOJIBI
IO pe3yJbTaTaM UCCIIECIOBAaHNUS;

IPOBOJIUTH KOCBEHHBIE MU3MEPEHMsI (PU3NYECKUX BEIUYUH (IIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOrO TeENa, CHUJIA TPEHUS CKOJIBKEHUS, JaBJIICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, JEHCTBYIOIIAs HA TOTPYKEHHOE B AKUIKOCTh TEJIO0, KOYPPUIUEHT
MIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPENTIOKEHHOW UHCTPYKIMK: TIpU
BBIIIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIYMCIATH
3HA4YEHHE NCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh NPUHIMIbBI JIEHCTBUS NPUOOPOB M TEXHUUECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETp, COOOIIAIOIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX omucaHusi (B TOM YHKCIE: MOALIMIHUKH, YCTPOUCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUU W HEOOXOJIUMbIC
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH NPUMEPHl (HAXOAUTh HHPOPMALMIO O NPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHUW B IIOBCEJHEBHOM JKM3HM JUIsl oOecreueHus
O0e3omacHOCTH TMpU OOpalIeHUH C NpuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUSs 3J0POBbS U COOJIIOACHHSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPY KAIOIIEH
cpexe;

OCYIIECTBIISITh OTOOP UCTOUHUKOB HMH(OpManuu B MHTepHETE B COOTBETCTBHUU
C 33JJaHHBIM MTOMCKOBBIM 3aITPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBLACIATH MH(OPMALIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEUYHUBOM
WJIM MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU  BBIMOJHEHUU YYEOHBIX 3aJaHUi  HAYy4YHO-TOIMYJISPHYIO
auTepaTypy (U3MUECKOro COepXaHHs, CIpPaBOYHbIE MaTepuaibl, PECypChl CETU
WurtepHer, BiIajgeTh MNpuéMaMH KOHCIEKTHUPOBAHMUS  TEKCTa, MpeoOpa3zoBaHuUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 WCTOYHUKOB UHPOPMAIIUU (PUZNIECKOTO COACPKAHMS, B TOM YUCIIE MyOINIHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM,
IpU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUYCHHBIN MOHATHIHBIN ammapar Kypca (U3HKH,
CONIPOBOKJIATh BBICTYILICHHE MPE3ECHTALNEN;

IIPY BBITIOJTHEHUH YYEOHBIX MMPOEKTOB U UCCIEIOBAHUHN paclpeiesiTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUM C ITOCTABICHHBIMU 33a4aMU, CJIIEIUTH 3a BBIITOJTHEHUEM I1JIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAd B JAESITEIBHOCTb TPYIIIHL,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHmy oOyueHuss B 8 KJjiacce TpeIMETHBIC pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITNXCSI YMEHUM:

HCMOJI30BaTh MOHITHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U

MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE U aMOp(HBIE Tea,
HACBHIIIEHHBIA U HEHACBHIILICHHBIA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS

SHEPrusl, TEIJIOBOU JIBUTATENb, 3JIEMEHTAPHBIN SJICKTPUUECKUN 3apsijl, SJIEKTPUUECKOE
110JIe, IPOBOIHUKHU U JUAJIECKTPUKHU, TOCTOSIHHBIHN JIEKTPUYECKHUIN TOK, MArHUTHOE TIOJIE;
pasnuyaTh SIBJIEHUS (TEIUIOBOE PACUIMPEHHE U CKaTHe, TeIlonepeaaya, TeraoBoe
paBHOBECHE, CMAauyMBaHWE, KAlWUISAPHBIE SBJIEHUS, WCIApPEHUE, KOHACHCAUS,
IJIaBJICHUE, KpUCTAJUIA3ALUS (oTBEpAEBaHUE), KHUIIEHHUE, TerJIoneperaya
(TemI0MPOBOIHOCTh, KOHBEKIIUS, U3TyUCHUE), DJICKTPU3ALIMUS TN, B3aUMOACHCTBHE
3aps0B, JEUCTBUS ANEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AMMOJICUCTBUE
MAarHuTOB, IEUCTBUE MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIMSI) TIO ONUCAHUI0 HX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpYKarollem
MUpE, B TOM 4ucjie (Qu3nuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHHUE U
KalWJUISIPHBIC SIBJICHUSI B TPUPOAE, KPUCTAIbl B mpupoje, usnydeHue CoJiHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUUYECKHUE SIBJICHUS B aTMOC(epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, apeid MmoiarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJie, MOJIIPHOe
CUSHHME, TIPU OTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UYECKUX SIBJICHUN;

OTNMUCBHIBATh HW3YUYCHHBIC CBOHCTBA Tel U (U3WUYECKUE SIBJCHUS, HCIOIb3Ys
dbu3nyecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrus, KOJIMYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BEILECTBA, YAENbHASA TEIJIOTA IUIABICHUS, yAElIbHAs TEIIOTa
napooOpa3oBaHusl, ylaelbHas TEIUIOTa CroOpaHusl TOIUIMBA, KOA((UIMEHT MOJIE3HOro
JICUCTBUS TETUJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUECKUM
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOHUKA, YAEIBHOE
COMPOTUBJICHUE BEIIECTBa, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUHU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIMYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMyJbl, CBS3BIBAIOIIME JAHHYIO
(GbU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTHh TpadUKud HN3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHUS W MPOIECCHI, MCIOIB3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETUUECKOW TEOpUM CTPOCHMS BEIIECTBA,
MNPUHITUI CYTIEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/ia,
3akoH OMa Ju1si yyacTka 1ienu, 3akoH J[koyns—JIeHia, 3aKOH COXpaHEHHs] HSHEPTHH,
IIPY 3TOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alUCHIBATh €TI0 MATEMATHYECKOE

BBIPAXXEHUE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalMld  NPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHUX 1IaroB ¢ ornopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (M3MUECKUX  SIBICHUN, (PUINYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEWN;

pemath pacu€THble 3a7aud B 2—3 NEWCTBUSA, WCIOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 33/1a4M 3alIUChIBaTh
KpaTKO€ YCJIOBUE, BBISBIATH HEJAOCTATOK JAHHBIX JJIsl PEIICHUs 3a7a4d, BHIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIsl €€ pelIeHUs, TPOBOAUTh PACUETHI U CPAaBHUBATh
MOJIyYEeHHOE 3HaY€HHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HpPU MOMOUIM (PUINUECKUX
METOJOB,  HCIOJb3ysl  ONMCAHWE  MCCIEAOBAHUs,  BBIACISITH  MPOBEPSEMOE
IIPEAIIOJIOKEHNE, OLIEHMBATh IIPABUIIBHOCTH IIOPSAAKA IIPOBEICHUS HCCICAOBaHMUS,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTH ONBITHI MO HAOIIOACHHUIO (PU3MYECKUX SBJICHUA WIH (PU3HUYECKHUX
CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0beéma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS W HArpEBaHUs IPU U3IIYYEHUH OT LIBETA
u3ayvaromeil  (morjomaroniei) MOBEpXHOCTH,  CKOPOCTh  HMCHApEHUs  BOMbI
OT TEMIIepaTypbl JKUAKOCTH M IUIOIIAAM €€ IIOBEPXHOCTH, JJIEKTpU3aLUsi Tel H
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsiioB, B3aUMOJCHCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJIU3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSIEMbIE MPEANOJI0XKEHUsI, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOT0 000pY10BaHMsI, OIIMCHIBATh X0/ OMbITA U POPMYIUPOBATH
BBIBOJIbI,

BBIIIOJIHATD IPAMBIE W3MEPEHUS TEMIIEPATYPhbl, OTHOCHUTEJIBHOW BIIAXKHOCTH
BO3/yXa, CHJIbl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOpPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CpPAaBHUBATh pE3yJbTaThl M3MEPEHUU C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOUN (DU3UYECKOI BETMUUHBI OT JIPYyroi
C WCIOJBb30BAHUEM MPSIMBIX M3MEPEHHUH (3aBUCUMOCTb COIPOTHUBIICHUS] MPOBOJAHHMKA
OT €r0 JJIMHBI, TUIOIIAIN ITONEPEYHOTO CEUEHUS U YIEIBHOTO CONPOTUBIICHHS BEIIECTBA
MIPOBOJAHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS HA MPOBOIHHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W TapaJyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCIIEA0OBAaHUE, COOMPATHh YCTAHOBKY U BBIMOJHATH U3MEPEHHUSI, CIAEAYS
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IpeIIOKEHHOMY TJIaHy, (PUKCHpPOBATh Pe3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJEC
TaOJIUI ¥ TpapUKOB, €1aTh BEIBOBI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEINYMH (yI€TIbHAS TEIIIOEMKOCTh
BELIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh ~U3MEPEHMs, COOUpPATh OKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs
pEeI0KEHHON HHCTPYKIUH, U BBIYUCIISATh 3HAUEHNUE BEJIMUMHBI;

coOnroaTh MpaBuja TEXHUKM O€30IIacHOCTH IpU padoTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha HX OMUCAaHUSA (B TOM 4YMCIE: CUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK DJIEKTPUUECKOU
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPHOOPHI
(mpuMmepsbl), 3JIEKTPUUECKUE TMPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3WYECKUX SBJICHUNA U
HeoO0XoauMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA WU HM3MEpUTEIbHBIE MPUOOPHI
[0 CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTaTeIb BHYTPEHHEIO CrOPAHMS, JJIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBbI JJIEKTPUUYECKHX ILEeNeil ¢ MOCIeN0BaTENbHBIM W MapajlIeIbHBIM COEAUHEHUEM
AJIIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS DIIEMEHTOB AJEKTPUUECKUX LIETICH;

MPUBOJIUTh MpPHUMEPHl  (HAXOOUTh WHGPOPMALMIO O MpPHUMEpax) MPaKTUYECKOIO
UCMOJIb30BaHUsl (PU3MYECKMX 3HAHUU B TIOBCEAHEBHOW JKM3HM JUIsl OOecredeHus
0€301acHOCTH NP OOpAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI
3JI0POBbS M COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 MOBEACHHUS B OKPY KAIOIIEH CPEIE;

OCYLIECTBIATh MOUCK HHpopManuu (usndeckoro cojepxxkanus B HTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MyTEM CpaBHEHUS JOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh HMH(OpPMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
IUTEPATypy (U3UUECKOTO COAEPKAHMS, CIPABOYHBIE MaTEpHalbl, PECYpChbl CETH
WuTepHeT, BiIageTh MNpuEéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3zoBaHus
nH(pOpMaIKU U3 0JTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
UH(OPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB (PM3MUYECKOTO COJEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM  WJIM  MCCIEeI0BATENbCKOU
NeATEIbHOCTH, MPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHSATUHHBIA ammapar
Kypca (U3HMKH, CONPOBOKIATH BBICTYIJIEHUE MTPE3EHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HUCCIEIOBAHUNM (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYNIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUEM IUIaHAa JACUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€IATEIBHOCTh  T'PYyNINbl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aMMOJEICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEHUE, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U MTEPETPY3KH, IIEHTP TSHKECTH,
a0COJIIOTHO TBEPHIOE TEIO, LIEHTP TSHKECTH TBEPJIOTO Tesa, paBHOBECUE, MEXAaHUUECKUE
KOJIcOaHMS ¥ BOJIHBI, 3BYK, HH(PPA3BYK U yJIBTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITY CKAaHUS
U TIOTJIONIEHNS, alb(a-, 0eTa- U TaMMa-u3IyueHus, U30TOMbI, SACPHAst SHEPTEeTHUKA;

pasnuyaTh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE TeJ, PABHOMEPHOE
NBIDKEHWE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TEJI, pPEaKTUBHOE JBIDKCHHUE,
KoJie0aTeIbHOE JBIKCHHE (3aTyXalollie W BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE pacpOCTpaHEHHUE, OTPAKEHUE
Y MIPEJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, PA3JIOKEHUE OEJI0ro CBETa
B CHEKTP M CJIOXEHUE CIEKTPAIbHBIX IIBETOB, JMCIEPCUS CBETa, €CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IyYSHUS ) TI0 OMTMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOE
SIBJICHHE;

pacmo3HaBaTh MPOSBICHUE N3YICHHBIX (PH3NUCCKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM uucie (Gpu3ndecKue sIBICHUS B MIPUPO/IE: MPUITUBBI U OTIUBBI, IBUKECHUE TJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHUE, CCHCMHUYECKHWE BOJHBI, IIyHAaMH, 3XO, IIBETa Tel,
ONTUYECKHE  SIBJICHUS B  TPUPOJE, OHMOJOTHYECKOE  JICUCTBHUE  BUIUMOTO,
yAbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3Ty4YeHUH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
(G oH, KOCMHYECKHUE JTyYH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaOAKTUBHBIX W3JYyYCHHM HAa OpraHu3M 4YeJOBEKa), MpPHU OTOM TEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIACIATH CYIICCTBCHHBIC CBOWCTBA (TPU3HAKH)
bu3HYeCcKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA TeN W (PU3HUYECKHE SBIICHUS, WCIOIB3YS
bu3MYecKue BEIMYMHBI (CPeAHSAsS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yIIoBas CKOPOCTh, CHJIA TPEHHs, CUia
YOPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMAJbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIH, MOTCHIUANbHAS DHEPTHS CKATOU TMPYKUHBI,
KHHETHYCCKas SHEPTHsI, TIOJTHAS MEXaHW4YECKasi JHEPTHs, TIEPHOJT U YacTOTa KOJICOaHMH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTeNb
MPEIIOMJICHUST CPENIbl), TPH ONKMCAHWHM TIPABWIBHO TPAKTOBATh (HU3UYCCKUN CMBICI
WCITIOJIb3yEMbIX BEIIMYWH, 0003HAUYCHUS M EAWHUIBI (PU3MUECKUX BEIUYMH, HAXOIHThH
(GbOopMyIIbI, CBS3BIBAIONINE JTaHHYIO (DM3MYECKYIO0 BEIMYMHY C APYTUMHU BEIMYWHAMU,
CTPOUTH IpapUKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS W TIPOIECCHI, HCIONB3YS
3aKOH COXPAaHECHHS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHUS, TPUHIIUI CYTEPIO3UIIHH
CWJI, TIPUHIIMUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJOBOTO
U MacCOBOTO UYHCENT TIPH SASPHBIX pPEaKIUsAX, MPH OTOM JIaBaTh CIIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHMHHO-
CIICJICTBEHHBIC CBS3H, CTPOUTH 00BsCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SIBJICHUH, (U3MUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3a7aud (OMHUpAIONIMECs Ha CHUCTeMy M3 2—3 ypaBHEHHUN),
WCITOJIB3YSl 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIMINC (PU3NUYECKHE BEIMYWHBI: HAa OCHOBE
aHaIM3a yCJIOBHS 3aJjayMl 3alMChIBATh KPATKOE YCIIOBHUE, BBISABISATH HEAOCTAIOIINE HIIU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3UUECKHUX
METOJIOB,  HWCIIONB3yS  OMHCAaHWUE  HMCCICNOBAaHUS,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABMWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIOICHHUM U OTBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3UYECKUX SBICHUM WIH (PUHMUECKHUX
CBOMCTB Tea (M3ydyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DPHEPTHH,
3aBUCUMOCTH TIepHOa KOJIeOaHN TTPY>KUHHOTO MAasTHUKA OT MACChI TPy3a U )KECTKOCTH
NPY>KWHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MajbIX KoJeOaHWA, TPIMOJMHEHHOE
pacnpocTpaHEHUE CBETa, pPa3joKEeHHUE OENoro cCBeTa B CIEKTP, HU3YyYEHHE CBOWCTB
M300paK€HUsl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeaMeTa B cOOMparoliei
JIMH3€E, HaOJII0ICHUE CIUIONIHBIX U JIMHEWYATHIX CIICKTPOB U3YyUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 M30BITOUHOTO HAOOpa 000py0BaHUS, ONTUCHIBATH XOJ OIbITA U
€T0 Pe3yJIbTaThl, POPMYITHPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHUE W3MEpsAeMON BeIMYHHBI ((POKYCHOE paccTOsHUE COOUpAIOIeH JIMH3BI),
000CHOBBIBaTh BBEIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITHLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETUYMH C UCTIOIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HaYaJIbHON CKOPOCTH, TIepHUoia KoJIeOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YTJIa OTPAKCHUS CBETa OT YIVIa TMAaJeHUs WU YIJIa MPETOMIICHUS
OT yIJIa MaJICHUs): TUTAHUPOBATh MCCIICIOBAHUE, CAMOCTOSITEIHBHO COOMPATh YCTAHOBKY,
(GUKCUPOBATh PE3yJbTaThl MOJYUYECHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYUH B BHUJC
Tabnui u rpauKoB, ACJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIEIOBAHMS;
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MIPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3MUECKHX BEIUYUH (CPElHss CKOPOCTb W
YCKOpEHHUE Teja NPU pPaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOTrO Ma/eHus,
KECTKOCTh MPYXKUHBI, KOXP(PUIUEHT TPEHUSI CKOJIbXKEHHs, MEXaHUYecKas padbora M
MOIIIHOCTb, YaCTOTA U MEPUO]T KOJIeOaHNI MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTUYECKAs CUjla COOMPAIOILEH JIMH3bI, paJUOAKTUBHBIN (POH): IIIAHUPOBATH U3MEPEHMUS,
coOMpaTh SKCHEPUMEHTAIIbHYIO YCTAaHOBKY M BBIIOJHATh HW3MEPEHHUs, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIUMCIATH 3HAYEHHWE BEJIWYMHBI W aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YNIBTATHI C YUYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHMI;

coOMrofaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHbBIC MPU3HAKU U3YUYEHHBIX (PU3NUECKUX MOJENIEH: MaTepuaibHas
TOUYKa, a0COJIOTHO TBEPJOE TEJO, TOUEUHBIH HCTOYHHUK CBETa, JIy4, TOHKas JIMH3a,
IJIaHETapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOIO $]1pa;

XapaKTepU30BaTh MPUHIUNBI JACUCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUSL U YCKOPEHMsI, PAKeTa, IXO0JIOT, OUKH, IEPUCKOI, (oToanmapar, ONTUYECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), uUCHONIB3YyS 3HAHMS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUN
y4eOHO-IPAKTUYECKUX 33a7a4, ONTHYECKUE CXEMbl I IOCTPOCHUS H300paKeHHM
B IJIOCKOM 3€pKajie U cCOOuparouieil JMH3e;

OPUBOJUTH MpPUMEPHl (HAXOAWTh HMHGPOPMAIMIO O MpPUMEpax) MNPaAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HU [JIs1 OOECHedeHHs
O0e3omacHOCTH TMpu oOOpamieHu ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUS 3J0POBbS U COOIOACHUS HOPM SKOJIOTUYECKOTO MOBEICHUSI B OKpYKatoLIeh
cpexe;

OCYIIECTBIIATh MOMCK HH(popManuu Qundyeckoro coaepxkanusi B HHTepHere,
CaMOCTOATENbHO (OPMYJUPYS. MOUCKOBBIM 3amMpocC, HAXOAWUThb IMYTHU OIPEIACICHUS
JIOCTOBEPHOCTH TOJYYEHHOH HMH(POpMAUMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHWU Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
AUTepaTypy (U3MUECKOTO COACpkKaHMs, CIPaBOYHbIE MAaTepHallbl, PECYpChl CETH
WuTepHeT, BiIageTh MNpuéMaMH KOHCIEKTHUPOBAHMUS  TEKCTa, MpeoO0pa3zoBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE NHCHBMEHHBIE M YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpMaAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO COJACpN aHUs, IyOJIMYHO
IPENCTABIIATH PE3YJIBTAThI IPOCKTHOW WIIM UCCIIEI0BATENBCKOM 1EATEIBHOCTH, IPH 3TOM
rPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUWHBIA ammapar M3y4aeMoro paszeia
GU3MKKM W CONPOBOXKAATh BBHICTYIUIEHUWE TMpPE3EHTAlMel ¢ Yy4ETOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
Ne HaumeHnoBanme Komuuecrso | [Iporpammuoe conepkanue |  OCHOBHBIE BUJIBI ACSITEIILHOCTH O0yYAOIIUXCS
1/ pa3liesioB U TeM 4acoB

y4eOHOTO TIpeIMeTa

Paznen 1. ®usuka u ee poib

B IO3HAHUM OKPY’KaoUIero Mupa

BeJIMunH. Pu3nueckue
npubopsl. [Torpemnocts
U3MEpECHUH
MexayHaponHasi cucteMa
€IMHUI]

1.1 | ®usuka — Hayka 2 ®dusuka — Hayka o Ipupojie. | BeisapineHue paznuauit Mexay GU3HISCKUMU U
0 IPUPOJIE SIBreHus npuUpOIbL. XAMHUYECKUMH MPEBPALLCHUSIMU.
dusnyeckue IBICHUA: Pacno3naBanue u kimaccudukanus Gu3nIecKux
MEXaHMYECKHUE, TCILUIOBBIC, | SIBJCHUI: MEXaHUYECKUX, TCIIJIOBHIX,
BJICKTPUYECKUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, Habmronenue u onucanve pu3nyueckux siBICHUM
3BYKOBBIE
1.2 | ®usznueckue 2 dusnueckre BeJINUNHEL. OnpeneneHue EHbI AETIEHUS Kb
BEJIINYUHBI N3mepenue puznueckux U3MEPUTEIHLHOTO MPUOOopA.

N3mepenne TMHENHBIX Pa3MEPOB TEIl U

IIPOMEKYTKOB BPEMEHU C YUETOM IMOTPEIIHOCTEMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeJa.
N3mepenue temnepaTypbl TPy HOMOIIH
YKUJIKOCTHOTO TEPMOMETpA U JaTUHKA
TeMIIEpPaTyphbl.

BrinonHeHne TBOPYECKUX 3aJaHUU T10 TIOUCKY
CIOCOO0B U3MEPEHHS HEKOTOPBIX (PU3UUECKUX
XapaKTEepUCTHK, HAIPUMED, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIaIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSTHUM, MaJIbIX
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IPOMEXYTKOB BpeMeHH. O0CyKaeHHe
Ipe/yiaraeMbIX crocoOoB

1.3. | EctectBenHo- 2 Kak ¢usuka u apyrue BriaBukeHne runoTes3, 00bsICHIIONMX TPOCThIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMED:
MO3HAHUSA U3Yy4aroT PUPOLY. — [IOYEMY OCTAHABIIMBAETCS JABUKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU3OHTAIBHON ITOBEPXHOCTH TEJIO;
METO/1 MIO3HAHMUS: — [IOYEMY B KapKYI0 MOT0/1y B CBETJION OJEXKIE
HaOJII0/IeHNE, IOCTAHOBKA | IIpOoXJIagHei, yem B TéMHOM. [Ipeanoxenue
Hay4HOT'0 BOIIPOCA, CIIOCOOOB IIPOBEPKU THIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeaenue rcciieqoBaHus MO MPOBEPKE KaKOM-
AKCIIEPUMEHT IO MPOBEPKE | TMOO TUIIOTE3HI.
TUNOTE3, O0BSICHEHUE [TocTpoenue mpocTelmux Moaenen Gu3nIecKux
HaAO0JII01AEMOTO SIBJICHHUS. SABJICHUM (B BUJIE€ PUCYHKOB WJIM CXEM), HAIIPUMEP
Onucanue GpU3NIECKUx NaJICHNUE MPEIMETA; IPSIMOJIMHENHOE
SBJICHUM C MOMOIIIbIO pacnpoCTpaHEHHUE CBETA
MozeIen
Hroro mo pazneny 6

Pa3znea 2. IlepBoHayajibHbIE

CBCACHHUA 0 CTPOCHMH BeIlIECTBA

2.1

Crpoenue BeniecTna

1

CtpoeHue BeniecTna:
aTOMBI U MOJIEKYJIbI, HX
pa3mepsl. OnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

Ha6nronenue u uHTEpIipeTalus OnbITOB,
CBUETEIBCTBYIONIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI

C UcnoJib30BaHueM (GoTorpaduil, NOTyUYEHHbBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas pabdota o teme: «O1eHKa
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TuaMeTpa aToMa METOJ0M PSIOB
(c ucnosib3oBanueM GoTorpaduii)y.
Omnpenenenre pa3MepoB MabIX Tel

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
JaCTHII BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIIEpaTypou.
bpoyHoBckoe nBuxkeHue,
mubdysus.
B3aumoneiicTBue 4acTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE

Habmonenue u 00bsicHeHHEe OPOYHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[TpoBenenue u 0OBICHEHUE OIBITOB

10 HAOJIIO/ICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
[IpoBenennie 1 00BICHEHUE OMBITOB 11O
0OHAPYKEHHIO CHIT MOJICKYJISIPHOTO TTPUTSHKCHUS
U OTTAJIKUBaHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILleCTBa

ArperatHble COCTOSTHUS
BEIIECTBA: CTPOCHUE Ia30B,
WKUJIKOCTEU U TBEPJIBIX
(KpUCTAJUIMYECKUX ) TEJI.
BzanmocBsizp Mex Iy
CBOMCTBaMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEHHOCTH
arperatHbIX COCTOSIHUM
BO/IbI

Onucanue (C UCIOJIB30BAHUEM TTPOCTHIX
MOjieJIell) OCHOBHBIX Pa3Inuuil B CTPOCHUU Ta30B,
KUJKOCTEH U TBEPABIX TEI.

OO0BsIcHEHHE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIBIX TEJ, OOJIBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TEI U
TEKY4ECTH KUIKOCTH.

[IpoBeneHne ONbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbl YACTHUIIbI HAXOIATCS
B CPEJIHEM Jlalibllie APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U
CYIIECTBOBAHUEM BOJHBIX OPTAHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazneny
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Pasnen 3. /IBm:keHne U B3aUMOJAEHCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nmxeHue. | McciaenoBanue paBHOMEPHOTO JIBHXKEHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIpe/IeNIEHUE €r0 MPU3HAKOB.
HepaBHOMepHOe JBmkenne. | HaOmroneHne HepaBHOMEPHOTO JBIKEHHS U
Ckopoctb. Cpennsis OIIpe/IeNIEHUE €ro OTIINYUI OT PaBHOMEPHOIO
CKOpOCTh TIpU JIBYKEHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTH PaBHOMEPHOT'O
IBIKEeHUH. Pacuér mytu 1 | JBMXKEHUS (LIApUKa B )KUJKOCTU, MOZAEIH
BPEMEHH JBUKCHUS AJIEKTPUUYECKOTO aBTOMOOUJIS U T.1I.).
Omnpenenenue cpeiHel CKOPOCTH CKOIbKEHUS
OpycKa WM HIapuKa 110 HAKJIIOHHOM MJI0CKOCTH
Pemenue 3aa4 Ha onpeiesieHne MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBMKCHU.
Ananu3 rpaduKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepusi, Macca, 4 SBnenue uHepuuu. 3akoH | OObSICHEHUE U MPOTHO3UPOBAHUE SABJICHUA,

IINIOTHOCTB

vHepuuu. B3aumoiencraue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTHU

C KOJINYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BEIIlECTBA

00yCIIOBJIIEHHBIX UHEPLIUEN, HAIPUMED, UTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH ABMKEHHUE HAa BEJIOCUIIEE
WJIM CaMOKaTe | T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KCHUS TEJla B PE3yJIbTaTe AEUCTBUA HA HETO
OPYTUX TEJ.

Pemenue 3aau Ha onpeneneHue Macchl Tena, ero
00BbEMa U MIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuM Tei. 3mepeHnue macchl Tena
Pa3IMYHBIMH CIIOCOOAMHU.

Omnpenenenre IIOTHOCTH Tella B pe3yJIbTaTe
U3MEPEHHUs €ro Macchl U 00bEMa

3.3

Cuna. Bunase! cui

14

Cuna kak XxapakTepucTHKa
B3aMMOJICHCTBHS TEII.
Cuna ynpyroct v 3aK0H
I'yka. M3mepenue cusl

C IIOMOIIBIO IMHAMOMETpA.
SIByIeHNE TATOTCHUS U CHJIa
TshkecTd. Cuia TSHKeCcTH
Ha JIPYTUX IUIaHETax.

Bec tena. HeBecomocCTh.
CrnoxeHue cui,
HaMpaBJICHHBIX [0 OJHOU
IIPSIMOM.
PaBHOpelicTBYIOIIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIbKCHUS U TPCHUE
nokosi. Tpenue B nmpuponae
1 TEXHHUKE

HSY‘IGHHG BBaHMOﬂCﬁCTBHH KaK ITPUYIHUHBI

N3MCHCHUA CKOPOCTH TCJIa NI €TO0 I[C(i)OpMaHI/II/I.

Onucanue peanbHBIX CUTYalU B3aUMOICUCTBUS
TE€J C IOMOIIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHJIbI YIIPYTOCTU OT YJIMHEHUS
PE3MHOBOTO LIHYpA WIH MPYKUHBI

(c moctpoenuem rpaduka).

AHaJIN3 TPAKTUYECKUX CUTyalUi, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ympyrocth Msida, KpOCCOBOK, BETOK JiepeBa

u J1p.).

AHaJIN3 CUTYyaIlui, CBSI3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BbsicHeHUE OpOUTATILHOTO JIBYKEHUS TJIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

I/I3MepeHHe BCCa TCJla C IIOMOIIBIO JMHAMOMETPA.

O6ocHoBaHue 3TOTO crrocoda HN3MCPCHUAL.
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AHaJIN3 ¥ MOAECIUPOBAHUE SBJICHUS] HEBECOMOCTH.
DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHOMN
npsiMmoit. Onpe/iesieHne BEJIMYUHbBI
PABHOJICMCTBYIOIIEH CHUJL.

N3ydeHune cuibl TPEHUS CKOJIBXKEHUS U CHIIbI
TPEHUS MOKOSI.

Hccenenoanue 3aBUCUMOCTH CHJIBI TPEHUSA
OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalMi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIEHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNUE BOJIHBIX JKUBOTHBIX
u 11p.). Perenue 3agau ¢ uCosib30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no paszneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS Y YBEITUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS
rasa oT oonéma,
TEMIEPATYPHI.

AHanm3 1 00bSICHEHHE OTBITOB U MPAKTUIECKUX
CHUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
TaBIICHHUSL.

O6ocHOBaHME CITIOCOOOB YMEHBIICHUS U
YBEIIMUCHHUSI TaBJICHUSL.

W3ydenue 3aBUCHMOCTH JaBJICHUS ra3a
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[lepemaua naBieHus
TBEPIABIMU TEIIAMMU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackams

OT 00bEMa U TEMIIEPATyPBI.

Nzydenne ocobeHHOCTEH Miepeaadn JaBIeHUs
TBEPABIMU TEIIAMH, )KUIKOCTSAMHU U ra3aMHu.
ObocHoBaHME PE3yIbTATOB OMBITOB
0COOEHHOCTSIMU CTPOSHHSI BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKcIepUMEHTAFHOE JI0Ka3aTeNbCTBO 3aKOHA
[Tackans.

Pemenne 3a1a4 Ha pacyér gaBiIeHUS TBEPIOTO
Tena

4.2 | JlaBicHHE KUAKOCTH 3aBUCHMOCTb JIaBIICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KHUJIKOCTH
KHUJIKOCTH OT TJTyOHUHBI. OT TUTyOHMHBI MOTPY>KEHUS U TUIOTHOCTH JKUIKOCTH.
[MueBMatnyeckue Mamuuel. | HaOmroneHne u 00bsICHEHHE THAPOCTATHICCKOTO
I'mapocraTuyeckuii napajiokca Ha OCHOBe 3akoHa [lackais.
napagokc. Coobmaromuecs | M3ydeHune cooOLaOImxcs CoCy10B.
cocynsl. [umpasmmueckue | Pelnenne 3aqa4 Ha pacu€r 1aBIeHUs )KUIKOCTH.
MEXaHHU3MBI OOBsICHEHNE TIPUHITUTIA ICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaAIIIFH.
AHanu3 1 00bSICHEHNE IPAKTHYSCKUX CUTYaITUH,
JCMOHCTPHPYIOIINX MPOSBICHHUE TaBICHHUS
KHUIKOCTH M 3aKkoHa [Tackaiis, HanpuMep
IIPOIIECCOB B OpraHU3Me IPH ITyOOKOBOJTHOM
HBIPSIHAH
4.3 | AtmochepHoe Atmocdepa 3emin u DKCcnepruMeHTAIbHOE 0OHAPYKEHHE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EepHOTO /TaBJICHUS.

[IpruunHEI Cy1eCTBOBaHUS

Amnann3 1 00bSICHCHHE OITBITOB U IMPAKTUYCCKHX
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BO3IyIITHON 000JI0YKH
3emuu. OneiT Toppuuern.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsl

JUISL UBMEPEHUS
aTMoc(epHOro aBieHUs

CUTYalluH, CBI3aHHBIX C IEHCTBUEM
aTMOC(epHOro J1aBICHUSI.

OObsicHEHHUE CYIIeCTBOBAHMS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETax WIH e€
OTCYTCTBHSI Ha JPYTUX TUIaHeTax u JIyHe.
OObsicHEeHHE U3MEHEHHS TNIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amay Ha pacuér atMochepHOro
JTABJICHUSI.

Nzydenne yctpoiicTBa 6apomeTpa-aHEpOUIa

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JleicTBUE )XKUIKOCTH U T'a3a
Ha NOTPYKEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B KUJIKOCTb.

[TpoBenenue u 0OCYKI€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOIIECH HA TEJO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHON

B JKMJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu bimanxkugarouel
Cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccol meaa.

Hccnenoanue 3aBUCMMOCTH Beca Tena B BOAE

0T 00bEMa MOTPYKEHHOM B )KUIKOCTh YACTH TeIa.

36



Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
Apxumena v yCIIOBHS TIJIaBaHUS TE.
KoncrpyupoBanue apeomeTpa mim
KOHCTPYUPOBAHHUE JIOJKU U ONIPEACIECHUE €€
rpy30H0IbEMHOCTH

Hroro no paznemny

21

Paszgea S. PaboTra u MOIIHOCTB. JHEprus

5.1

Pabora u MmormHOCTH

3

Mexanndeckas padoTa.
MouHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON pabOThI CUIIBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEIICHUN TEIIA

10 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuér momHoCTH, pa3BuBacMo NMpHu NOAbEME
10 JIECTHHUIIE.

Pemenne 3aay Ha pacu€T MEXaHUYECKOU PabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 610K, HAaKJIOHHAS
MJI0CKOCTh. [IpaBumo
paBHOBECHS phlyara.
[IpumeHnenue npasuna
paBHOBECHS pblyara

K OJI0Ky. «3050TO€
npaBuio» Mexanuku. KII1/]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, MoABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM INIOCKOCTH.
Uccnenosanue yciioBusi paBHOBECHSI pblyara.
OO6Hapy»XeHue CBONCTB MPOCTHIX MEXaHU3MOB

B PA3IUYHBIX HHCTPYMEHTAX W MPUCITOCOOTICHUSX,
UCIIOJIb3YEMbBIX B OBITY M TEXHUKE, a TAKIKE

B KMBBIX OpraHU3MaXx.

DKCIEepUMEHTAIBHOE I0KA3aTeIbCTBO PABEHCTBA
paboT Mpu NPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
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Pemenue 3a1a4 Ha npuMEHEHHE NPaBUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]

5.3 | Mexanuueckast 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHITMATbHASI SHEPT . IIPU €r0 CKAaThIBAaHHUH 110 HAKIIOHHOM MJIOCKOCTH.
[IpeBparenue ogaoro Buga | PopMynupoBaHue Ha OCHOBE HCCIEAOBAHUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B ApyTroil. 3aKoH OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHa
COXPaHEHUs YHEPTHH COXPaHEHUs YHEPTHH.
B MEXaHHKE Pemmenne 3ama4 ¢ UCMOIb30BaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro ImpeameTa

KonnuecTBO
4acoB

[IporpammHoe conepkanue

OCHOBHBIC BUIbBI ACATCIbHOCTH o6yqa}01unxc;1

Pasznea 1. TensioBble iBJIeHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MMOJIOKECHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pa3Mepsl aTOMOB U
MoeKyI. OTBITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO
¥ Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnuueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3oB,
KUIKOCTEU U TBEPABIX TEN
Ha OCHOBE IT0JI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauMBaHUE U
KalWJUISIPHBIC SIBJICHHUS.
TennoBoe pacmmpeHue u
cxKatue

HaOmronenue u unTeprpeTanus onbToB,
CBHUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BELIECTB B BOJE.

Pemienue 3a1a4 o olieHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €JMHUIIE 00BEMA
BEILIECTRA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTa nosmel Jlykperus «O npupoje
BEIICH») C U3JI0KEHUEM 00OCHOBAHHMI aTOMHOM
rUMoTe3bl (CMbICIOBOE uTeHHe). O1ieHKa
yOeIUTEeTbHOCTH 3TUX 0OOOCHOBaHUM.
OO0BsicHeHNE OPOYHOBCKOTO JBHIKCHHUS, SIBJICHUS
mubdy3un u pa3nuuuil MeXIy HUMU Ha OCHOBE
IIOJIO’KEHUU MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEILIECTRA.

OO0BsiCHEHNE OCHOBHBIX Pa3JIMUUNA B CTPOCHUU
ra3oB, JKUJIKOCTEH U TBEPBIX TEI

C UCIIOJIb30BaHUEM IOJI0KEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHUS BEIIECTRA.
[IpoBeneHue OMBITOB MO BhIPAIIMBAHUIO
KPUCTAJJIOB [TOBAPEHHOW COJIU WJIM caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOLIUX KaMWUIAPHBIC SBICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEHUE POJIU KaTUJUISIPHBIX SBJICHUM

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
Hab6ntonenue, nposeneHue u o0bsICHEHUE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpeHust ra30B, KUAKOCTEN U TBEPIBIX TEL.
OObsicHeHue coxpaHeHus: 00bEMa TBEPABIX Tell,
TEKYYECTH KUIAKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYYECTH JIJIsl Pa3HbIX KUJIKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHre ONnbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro o0bEmMa u
HarpeBaHUs WIH OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYCHHUSI.
AHanu3 NpakTUYECKUX CUTYaALHM, CBI3aHHBIX

CO CBOMCTBaMU Tra3oB, KUJIKOCTEH U TBEPABIX TEI

1.2

TennoBble poLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yacTtull. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPIruu: TEIJIONEpPeaada u
coBepieHrue padboTel. Buabl
TEILIONEPEAAYHN:

OO6ocHOBaHKE MPABUIT U3MEPECHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJ TEMIEPATYPHI.

HaOmronenne n o0bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
SHEPTHH TeJIa B Pe3yJIbTaTe TEIIONepeaaun U
pabOThI BHEITHUX CHII.

Habmronenne u 00bsICHEHUE OITBITOB,

00CyX/IeHHE MPAKTHUECKUX CUTYyaIuH,

40



TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYECHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BelecTBa. Tenioo0MeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHasa TeminoTa
TIJIaBJICHUS.
[Tapoobpa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMITEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs BO3ayXa.
DHeprus TOIIUBA.

VY nenpHas TemioTa
CropaHus.

[TpuntUTIEI pabOTHI
TermIoBbIX aBurarenei K11
TETUIOBOTO JIBUTATEJIs.
TemnnoBble ABUTATEIN U

JEMOHCTPUPYIOIINX PA3IUYHbIE BUIbI
TEIUIONEPEAaUU: TEIUIONPOBOIHOCT,
KOHBEKIIHIO, U3Ty4YCHUE.

HccnenoBaHue siBICHUSA TEINIOOOMEHA

IIPY CMELIMBAHUU XOJIOTHOM U TOPSIYEN BOJIBI.
Habmronenue ycTaHOBICHUS TEIJIOBOTO

PaBHOBECHUS MEXY FOpAYEH U XOJIOIHON BOJIOM.

Omnpenenenue (M3MepeHre) KOIMUECTBA

TEIIOTHI, MOJYYEHHOTO BOJOW MpH TEIIIO0OMEHE

C HarpeThIM METAITMYECKUM LUITUHAPOM.
Omnpenenenue (M3MepeHue) yneabHON
TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3aay, CBSI3aHHBIX C BEIYMCIIEHUEM
KOJIMYECTBA TEIJIOTHI U TEMIIOEMKOCTH

IpU TEILI000OMEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCIIOJIb30BAHUS TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHayioB, HAIIPUMED, B LIEIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIlH,
TEPMOAKKYMYJISITOPHI U T. .

Ha6nronenue sineHuit ucnapeHus u
KOHJICHCAIUH.

HccnenoBanue npouecca uCnapeHus
PAa3INYHBIX KUIKOCTEH.

OObscHeHue SBICHUN UCTIAPEHUS U
KOHJIEHCAI[MU HA OCHOBE aTOMHO-
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3aIlUTa OKPY>KaoIIen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TEIUJIOBBIX MpOLIeccax

MOJICKYJIIPHOTO YUEHUSI.
Habmonenue u 00bsacHeHne Mpoliecca KUIEeHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypPhl
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MepeHUE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3JIyXa.

Habmronenue npoiiecca miaBiaeHUs
KPUCTAJUTMYECKOTO BEIIEeCTBa, HAPUMED, JTIb/a.
CpaBHEHHE MPOIIECCOB MIIABJICHUS
KPUCTAJUIMYECKHUX TEJT U Pa3MsITUeHUs

IIPY HArpeBaHUU aMOP(HBIX TEJL.

Onpenenenue (M3MEpPEHUE) yACIbHOU TETIOTHI
TUTaBJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KpUCTAJUTM3AITMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHHUSI.

Pemenne 3amay, CBSA3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETJIONepEavH MMPH TUTABICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHanu3 cuTyarui IpakTUIeCKOTO MPUMEHEHUS
SIBJICHHMH TUTABJICHUS U KPUCTAJIU3AIINH,
HaAIMpUMeED, MOTyIECHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TPEIKa U Jp.

AHnanu3 paboThl U 00BSICHEHUE TTPUHIIATIA
JIEUCTBUS TETIJIOBOTO JIBUTATETIS.

Brruucnenune KkonmyuecTBa TEIIOTHI,
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BBIJICJISIIOIIETOCS IPU CTOPAHUHN PA3TIMYHBIX
BUI0B TomuBa, u KIIJI nBurares.
OOcyxaeHue PKOJOTUUECKUX TTOCIISACTBUN
VICTIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUAPOIICKTPOCTAHIIUN

Hroro no pazneny 28
Paznen 2. JaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
2.1 | DnexTpudeckue 7 DIIeKTpU3aLUS TEIL. Habnronenue u npoBeicHUE ONBITOB
3apsiibl. JIBa poaa 3JIEKTPUYECKHUX 0 JIEKTPU3ALMU TEN MPU CONMPUKOCHOBEHUHU U

3apsKEHHBIE Tea U
WX B3aUMOJEUCTBUS

3apsaoB. BzaumoencTBue
3apsKCHHBIX TEI.

3akon Kynona (3aBUCUMOCTb
CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX Tell

OT BEJIMYUHBI 3aPSI0B U
PACCTOSIHUS MEXy TE€JIaMHM ).
DIIEKTPUYECKOE TOJIE.
Hanpsixénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHiun cynepno3unuu
BJIEKTPUYECKUX TOJIEN

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUU 3apsIl.
Ctpoenue aroma.
[IpoBonHMKYN 1

WHIYKIHACH.

HabGmronenue u 00bsICHEHNE B3aUMOIEUCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OObsicHEeHUE TPUHIIUNIA IEUCTBUS JIEKTPOCKOIIA.
OOBbsiCHEHHUE SBIICHUM YJICKTPU3AIINT

IIPU COMPUKOCHOBEHUH TEJT U UHAYKIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3apsIIOB B BEIIECTRE.
Pacno3naBanme u 0ObsICHEHUE SBJICHUHN
AJIEKTPU3AIMU B TTOBCEHEBHOM KU3HHU.
HaOmronenne n o0bsICHEHHE OITBITOB,
WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHUSI
AJIEKTPUUYECKOTO 3apsija.

Habmronerne onpITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue nercTBUS JNEKTPUIECKOTO OIS
Ha MMPOBOJAHUKH U TUDJICKTPUKU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHHUA SJICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEBII
AIEKTPUUECKUHN TOK

20

DIIEKTPUYECKUI TOK.

VY clloBUS CyIIECTBOBAHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKHM TTOCTOSTHHOTO
Toka. JlencTBus
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUYECKHUI TOK

B KUJIKOCTSIX U razax.
DJIeKTpUYECKas 1EeTIb.
Cuna Toka. DIEeKTPpUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 1151 ydacTka
nemnu. IlocnenoBarensHOE U
napasuielIbHOE€ COeIMHEHUE
POBOTHUKOB.

Pab6ora u MmomHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyna—JIeHna.
DIIEKTPUUECKUE 1IENU U

Habumoienue pa3nuyHbIX BUIOB 1€HCTBUS
ANEKTPUUECKOTO TOKA U OOHAPYKEHUE ITHX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Habnronenue BO3HUKHOBEHUS Ta30BOr0 pa3psiia
1 DJIEKTPUYECKOIO TOKA B KUIKOCTH

COopka 1 UCIIBITAHUE BIEKTPUUECKOM LenH
IIOCTOSIHHOT'O TOKA.

N3mepeHne cuitbl TOKa aMIIEPMETPOM.
N3mepeHne 2eKTpUIeCKOTO HANPSKEHUS
BOJIBTMETPOM.

[IpoBenenue u 0ObACHEHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTUBIIEHUS ITIPOBOAHUKA
OT €T0 JUIMHBI, ILIOIIAIN MOTIEPEYHOTIO CEUYCHHS
U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP,

OT CONIPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CIIOKEHUS HAPSYKEHU I
IIPU TIOCJIEOBATENILHOM COEIMHEHUN IBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisi CUIIbI TOKA

IIPU NapaJIeIbHOM COEIMHEHUH PE3UCTOPOB.
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noTpeduTenn
ANEKTPUYECKOU SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyauui nociie0BaTeNbHOrO U
HNapaJyIeIbHOTO COEAMHEHUS IPOBOJHUKOB

B IOMAIIHUX AJIEKTPUYECKUX CETSIX.

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa Oma
U popMyJT pacy€Ta IIEKTPUUECKOTO
CONPOTHUBIIEHUS NIPU MOCIEA0BATEILHOM U
napauieIbHOM COEIMHEHUU TPOBOJHUKOB.
Ompenenenre paboOThI IEKTPUUECKOTO TOKA,
IPOTEKAOLIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOIHOCTHU AJIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3
JaMIIOYKY OT HampsbkeHus Ha Heil. OnpeaeneHue
KII/ narpeBarens.

Uccnenosanue npeoOpa3oBaHus SHEPTUU

IpU MOIBbEME TPy3a AIEKTPOIBUTATEIEM.
OObsicHEHUE YCTPOICTBA M MPUHIIMAIIA JIEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0BsiCHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIIUATA IEUCTBUS IJIABKUX MTPEAOXPaHUTEIICH.
Peienue 3a1au ¢ MCHOIB30BaHUEM 3aKOHA
Jxoyms—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTOosiHHBIE MAarHUTHI.
B3aumoneiicteue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoOe moJie.
MarauTHOe noJje 3eMiIn

HccnenoBanue MaruuTHOTO B3aMMOJICHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJIA MOCTOSTHHBIX
MarHuTOB MPU WX OOBETMHEHUH U Pa3/ICTICHUH.
HccaenoBanne MarHUTHOTO B3aMMOJICHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlercTBrE
MarHUTHOTO MOJIS

HA NPOBOJHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3JIEKTPOABUTATEIICH

B TEXHUUYECKUX YCTPOHCTBAaX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX O0BEAUHEHUH U pa3/IeTICHUU.
[IpoBeneHne ONBITOB IO BU3yaIU3allAN MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue sBIICHNs] HAMarHW4MBaHUs BEIIECTBA.
HccnenoBanue nercTBUS SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CHJIbI B3aUMOJICCTBUS KaTyIIK!
C TOKOM ¥ MAarHuTa OT CUJIbI U HAIPABJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalluid MPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE).
N3yueHnne neicTBUS MarHuTHOTO OIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne nelcTBUs SIIEKTPOABUATATEIS.
Nsmepenne KIIJ[ anexTpoaBuraTrenbHON
YCTaHOBKH.

Pacnio3HaBanue U aHaIU3 pa3IUYHBIX
IIPUMEHEHUM DJIEKTPOABUTATENIEN

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U JIP.)

2.4

DJIEKTPOMArHUTHAs
WHITYKITUS

OmneiTel @apanes. SBieHue
3JIEKTPOMArHUTHOM
nHaykuuu. [lpasuio Jlenna.
DIIEKTpPOreHepaTop.

OMBITEI IO HCCICOOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
W3MEHECHUM 3HAYCHUS U HaIrrpaBJICHUA
WHAYKOUOHHOT'O TOKa
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CniocoObl oJTy4eHust
AIEKTPUYECKON IHEPTHH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHUKAX SHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC

NIBUOKEHHUE U CIOCOOBI
€ro OIMCaHus

MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTEIBHOCTD
MEXaHMYECKOrO IBUKCHMUSI.
PaBHOMepHOE
MPSIMOJIMHEWUHOE IBHKEHUE.
HepaBuomepHnoe
NPSMOJIMHENHOE JBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPABHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MIPSMOJIMHENHOE JBUKECHUE.
CBo0Oo01HOE T1aJIEHHE.
OmprTel ["annnes.
PaBHOMEpHOE NBHXKEHKE

110 OKPY>KHOCTH.

[lepnon u yacrora
oOpaienus. JIuneitHas u
yIJIOBasi CKOPOCTH.

No HaunmenoBanue KommuectBo | Ilporpammuoe conepxanue | OCHOBHBIE BUIBI ACATEILHOCTH 00YUaIOIINXCS
/1 pAa3IEIIOB U TEM JacoB
y4eOHOTro mpeaMeTa
Pa3nen 1. Mexannueckue siBJeHUA
1.1 | MexaHnn4eckoe 10 MexaHnnyeckoe JIBHKCHHUE. AHanmm3 1 00CYXKJICHHE Pa3IMYHBIX IIPUMEPOB

MEXaHUYECKOTO JABMKECHHUS.

OO0cy:x1eHre TpaHul] IPUMEHUMOCTH MOJIEIH
«MaTepragbHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pa3nu4YHbBIMU criocobamu (ypaBHEHUE, TAOIUIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabGnrogenne MexaHnuecKoro IBHKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO ¥ TOTO K€ T€Ja OTHOCUTENBHO Pa3HbIX
TE€JI OTCUETA.

AHanu3s Tekcta ["anunest 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Ornpenenenue cpeHerd CKOPOCTH CKOJIbKEHHUS
Opycka Win ABUKEHUS IIapHUKa M0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 u 00CyXeHne crocoooB
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LlenTpocTpeMuTeabHOE
YCKOpEHHE

MPUOIMKEHHOTO OIPECIICHUS] MTHOBEHHOM
CKOPOCTH.

OrnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO0 aBTOMOOMIIS | T. 11.).
OrnpeneneHue MyTH, TPOUICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBIOKCHUS OT BPEMECHH.

OOcy)aeHne BO3MOXHBIX TTPHHIIUTIOB
JEUCTBUS IPUOOPOB, U3MEPSIOITUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTtu U CKOpOCTH MPpH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBH)KCHUH
Tena.

OrnpeneneHne MPONACHHOTO IMyTH U YCKOPEHUS
JBYDKCHUS TeJia 10 TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMEHU.

IIposepxka eunomeswi: eciu

npuU pasHOYCKOPEHHOM OBUICEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUEmHbIX Huces, mo
CcOOmeemcmayouue NPOMeNCYmKu 8pemeHu
OOUHAKOBWI.
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OrnpeneneHue yCKOpeHuUs Tela

MIPU PaBHOYCKOPEHHOM JIBFKCHHUH

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenne nmeproaa u 4acTOThl OOpaIieHus
TeJa M0 OKPY>KHOCTH.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHUS TeJla IO OKPY>KHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMaTHYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B MIPUPOJE U TEXHUKE (HA MPUMEpaxX CBOOOIHO
MaJaronuX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCHOPTHBIX CPEACTB U JIp.)

1.2

B3aumoneiictBue Ten

20

IIepBb1it 3akoH HproToHa.
Bropoit 3akon HeroToHa.
Tperunt 3akoH HproroHna.
[IprHIMD cymneprno3uuu
CHII.

Cuia ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmoienue u 00CyX1eHHE OIBITOB

C IBIDKEHUEM TeJia MPYU YMEHBIICHUH BIIMSHUS
JIPYTHX TEJI, IPEMATCTBYIOIIMX ABHKCHHUIO.
AHanu3 TekcTa [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJIaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIMU B PA3IMUHBIX CHCTEMaXx
OTCU€ETa.

Hab6nronenue u o0Cyx1eHre MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najieHus. J[BmxeHue rniaHer
Bokpyr Connua. [leppas
KOCMHUYECKast CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE MaTtepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LlenTtp TsKECTH

ABJICHUH, IPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBU’KEHUM OTHOCHUTEJIHBHO
KaOuHeTa (PU3UKH.

JlelicTBUs ¢ BEKTOpPaMU CHUJI: BBITIOJIHEHUE
3aIaHUM IO CJIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGnronenue u/winm npoBeieHUE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJla OT NPWIOKEHHON K HEMY CHJIBI U MaCChl
Tena.

AHanu3 1 00bSICHEHUE SIBJICHUN

C MCIOJIb30BaHUEM BTOPOTro 3aKkoHa HbroToHA.
Pemienue 3a1a4 ¢ UCMoOIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuiia CIOKEHUS CUJL.
Onpenenenue KECTKOCTH NPYKUHBI.

AHanu3 cuTyaluii, B KOTOPhIX HAOJIIOJAI0TCs
ynpyrue aegopMaiiuu, u ux o0bsiCHEHUE

C UCIOJIb30BaHuEM 3akoHa ['yka.

Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
I'yka.

UccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHHUS

CKOJIbKCHHUA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCISIOBAHMS.
Omnpenenenue koddduirieHTa TpeHus
CKOJIbKEHHUS.

W3mepeHne cuitbl TpeHUs MOKOS.
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Pemenue 3a1a4 ¢ MCoOab30BaHUEM (POPMYJIIBI
JUTSL CUITBI TPEHUSI CKOJIBYKEHUS.

AHanu3 IBUKEHUS TeJ TOJIBKO MO/ IEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO Ta/ICHUS.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJCHUs OT MacChl Tela.

OueHka BETMYUHBI CHIIBI TATOTEHMUS,
JEUCTBYIOIIEN MEXKTY ABYMsI TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHUS HEOECHBIX TEJ

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c UCTIOJIB30BAHKEM JOIOJIHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenue 3a1a4 ¢ HCMOIB30BAHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYJIIbI

JUTS pacy€ra CUJIbI TSKECTH.

AHanu3 OpUrHHAIILHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHMPHOT'O TATOTEHNUS; BBIITOJIHEHUE 3aJaHUI
MO0 TEKCTY (CMBICIIOBOE UTEHHE).

Habmronenue u o0Cyx)aeHre OnbITOB

10 U3MEHEHHUIO BEca Tella PU YCKOPEHHOM
JIBUOKCHUU.

AHanu3 ycjaoBUil BO3HUKHOBEHHSI HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3aay Ha onpeziesieHne Beca Tefna

B Pa3JUYHbBIX YCIOBUSX.
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AHanu3 cuJl, ACUCTBYIOIIMX HA TEJIO,
MOKOSIIIEECs Ha OTIOpe.
OrnpeneneHue HEeHTpa TXKECTH Pa3IMYHbIX TE

1.3.

3aKOHBI COXpPaHCHHA

10

Nmnynsce tena. U3mMenenue
nMIyJibca. IMmyibe CUIbL.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JBH)KCHUE.

Mexanunueckas paboTa u
MoOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [ToTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl TOBEPXHOCTHIO 3EMJIU.
[TorenunanbHas 3HEPTUs
CKATOM NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPTUU

HaOnronenue u o0CyxkAeHUE ONBITOB,
JIEMOHCTPHUPYIOIIMX Tepeady UMITyJIbca
MIPY B3aUMOJICHCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCa IpU a0COIIOTHO YIIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEII.

AHanu3 cuTyauil B OKpy’KaroleH >KU3HH!

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYJIbCA.

Pacnio3naBanue sIBJICHHUS PEAKTUBHOTO
JBUKEHUSI B IPUPOJIE U TEXHHUKE.
[IpumeHneHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUIsL pacuéra pe3yIbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEyNpyTroro B3auMOACHCTBHUSA,
YOPYTOro IEHTPaIbHOIO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TeJl, OJJHO U3 KOTOPBIX
HETIOJIBHKHO).

Pelenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenue padOThI CHIIBI YIIPYTOCTH

pu NoabEME Tpy3a C UCTIOIB30BAHUEM
HETIOJIBWYKHOTO W TOABMYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenrie noTeHMaIbHOM 3HEPTUH YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
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N3MepeHne KHHETUYECKOW YHEPTUH Tella

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY IBUKEHHUH 10 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTalbHas TPOBEpKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkOoHa COXpAHEHUSA
MEXaHUYECKON SHEPTUU [T pacuéra

MOTCHIIMAIBHON U KWHETUYECKOW SHEPTUi Tena.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hror

0 IO pa3aerny

40

Pasznea 2. Mexannueckue Ko

Je0aHUA U BOJIHBI

2.1

Mexaauueckue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUO]T,
94acToTa, aMILIUTY/1a.
MaremaTuyeckui u
PY)KUHHBIN MasTHUKH.
[Ipesparienue sHepruu
pu KoJie0aTeTbHOM
TIBYKEHUH.

3aryxaromue KoiaeOaHus.
BoinyxieHHbIe KOJIeOaHUs.
Pe3zonanc

HaoOmonenne konedanuii mog A€MCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJ00HBIX KOJIEOaHUI B OKPYKAIOIIIEM MUDE.
Amnanm3 Kojie0aHu rpy3a Ha HUTH H

Ha nipyxuHe. OnpeneneHue 4acTOThI
KOJICOaHMI MAaTEeMaTHYECKOTO U MPY>KHHHOTO
MAasITHUKOB.

HaGmronenne u 00bsICHEHNE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJICOQHMI IMOIBEIIEHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHIICHHOI'O K JICHTC, OT MaCChI I'py3a.

HaOmronenue u o0cykaeHHEe ONBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPYKUHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TPYKUHBI.

[IpuMeHeHrne MaTeMaTuuecKoro v MpyKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKPYXKAIOIEM MHUPE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIU OIIEHKOM 4acTOTHI (Mepro/ia) KojieOaHuit
H3zmepenue yckoperus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHnuyecKre BOJIHBI.
CBoiicTBa MEXAaHUYECKHUX
BOJH. [IpotonbHbIE N
nonepevyHsble BOJIHbL. J[JinHa
BOJIHBI U CKOPOCTH €€
pacupoCTpaHEHHs.
MexaHnuyecKre BOJHBI

B TBEPAOM TeEIIe,
CEUCMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. UHn(pa3Byk u
yIBTPa3ByK

OOHapy>keHue 1 aHaIu3 BOJHOBBIX SIBJICHUN
B OKPYXaroIleM MUpe.

Habmtoienue pacnpocTpaHeHus TpOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJAEIIN) U
oOHapy»KeHHE aHaJIOTMYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJIHBI HA BOJE).
Boruncnenue JiMHbBI BOJHBI U CKOPOCTH
pacmpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEIETICHUE TPaHUI]
YaCTOTHI CIBIIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHCIIE, C UCMOJIb30BAHUEM
MY3bIKQIBHBIX HHCTPYMEHTOB).

HaGmronenue u 00bsICHEHNE SIBICHUS
aKyCTHUYECKOTO pE30HaHCa.
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AHaM3 OPUTHHAIIEHOTO TEKCTA, MOCBAMIEHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIH YIbTPa3BYKa)

B TEXHHUKE (IXOJIOKAIUSA, YIBTPA3BYK

B MEWIIMHE U JIp.); BBHITIOJHEHUE 3aJaHUN

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no paznemny

15

Paznen 3. DiieKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1 | DekTpoMarHuTHOE 6 DEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMArHUTHBIC BOTHBL. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AICKTPOMArHUTHBIX BOJIH. OKCIEpUMEHTAIIBHOE U3YUYEHUE CBOMCTB
[ITxaa 3JIEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. crionbp3oBaHue C TIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
ANIEKTPOMATrHUTHBIX BOJH AHanm3 peHTreHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
DNEeKTpOMAarHuTHas MPUPOAA | AHAIHM3 TEKCTOB, OMMCHIBAIOIIHNX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. AIIEKTPOMATrHUTHOTO U3JyUYEHHUS B PUPOJIE:
BonHOBBIC CBOMCTBA CBETA | JKUBBIC OPraHU3MBbI, U3ITy9YCHUsT HEOCCHBIX TeI
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jinyHbIX
MPUMEHEHUH DJIEKTPOMAarHUTHBIX BOJTH
B TEXHHUKE.
N3ydenne BOIHOBBIX CBOWCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHUEM (GOPMYIT
JUTSL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITHHbI
BOJIHBI M YaCTOThI CBETA
Hroro no pazneny 6
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Pa3nen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JlyueBast MOJiesIb CBETA.
Wcrounuku cera.
[IpssmonHeHOE
pacrnpocTpaHEHHE CBETA.
3atMenus ComnHua u JIyHBL.
Otpaxenue cBeta. [Tnockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbIToB, IEMOHCTPUPYIOIIUX
ABJICHUE MTPSIMOJIMHEUHOTO paCIPOCTPAHECHHUS
cBeTa (BO3ZHUKHOBEHUE TEHU U MOJTYTEHHU),

Y UX UHTEPIIPETALS C UCIIOJIb30BaHUEM
MOHATHS CBETOBOIO JIyyYa.

OOBbscHEHUE U MOJEIMPOBAHNE COTHEUHOTO U
JYHHOT'O 3aTMEHUM.

HccenenoBanye 3aBUCHMOCTH yIila OTPaXKEHUS
CBETOBOTO JIy4a OT yTIjla NaJeHUs.

N3yuyeHue cBOMCTB N300paKeHHSI B TUIOCKOM
3epKaje.

HabGmronenne u 00bsiICHEHHE ONBITOB

0 MOJIYYEHUIO U300paKeHUI B BOTHYTOM U
BBINTYKJIOM 3epkaiax. Habmrogenue u
0OBSCHEHHE ONBITOB IO MPETOMIICHHUIO CBETA
Ha I'PaHULIEC Pa3JIUYHbIX CPEll, B TOM UHUCJIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yriia
IPEJIOMJIEHUS OT yTIJla NaJEeHUsI CBETOBOTO JIy4ya
Ha TPaHULIE «BO3yX—CTEKIION.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
IIPEJIOMJIEHUS CBETA B ITOBCEIHEBHOM KU3HU.
AHanu3 1 00bSICHEHUE SIBJICHUS] ONITUYECKOTrO
MHUpaxa.

Pemenue 3a1a4 ¢ HCNOJIB30BAHUEM 3aKOHOB
OTPAYKEHUS U MIPEJOMIICHHS CBETA
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox myuedt B muu3e. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucTeMa coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockorna | Onpenenenue (pOKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTpoucTBa U MPUHIUIIA IEHCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
TATHHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenue Moieu riia3a Kak ONTHYECKON
CUCTEMBI. AHAIIU3 ABJICHUM OJIU30PYKOCTH
U JaJIbHO30PKOCTH, MPUHIINIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 0enoro 3 Pasnoxxenune Oesoro csera HaOnronenue paszinoxxeHus: 6ej10ro cBera
CBETa B CIIEKTP B criekTp. OnbiTel HhIOTOHA. | B CIEKTP.
CrnoskeHHe CIIeKTPaTbHBIX Hab6nronenue u 00bsiCHEHUE OTIBITOB
1BeToB. Jlucnepcust cBeTa IO MOJYYEHHUIO 0EJI0r0 CBETa MPHU CI0KEHUU
CBETa Pa3HbIX 1IBETOB.
[IpoBeneHne u 00BICHEHUE OMBITOB
10 BOCTIPUATHIO IIBETA TPEIMETOB TP MX
HaOJIOICHUH Yepe3 1IBETOBbIE (DUIBTPHI
(LIBETHBIE OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbie sIBJIEHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIb aTOMaA.

Mopaens atoma bopa.
HcnyckaHnue u nornoueHne

I10 UCCIICAOBAHUIO aTOMOB, BEIIBMXKCHHUC
T'AIIOTE3 O BO3MOXHBIX PE3YJIbTAaTax OIIbITOB
B 3aBUCHUMOCTH OT IIPCAIOJIaracMoro CTpoCHH:A
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ceera aToMoM. KBaHTHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (popMyJIMpOBaHUE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO6cy>kaeHue NpOTUBOPEUHiA MIIaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTAX AIEKTPOHOB.
Hab6nrofnenue CruionHbiX ¥ JIMHEWYaThIX
CHEKTPOB U3TYyUYEHHUS PA3IUYHBIX BELIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYCHUS

5.2

Ctpoenue aTOMHOTO
anpa

PanpnoaktuBHOCTH. Anbda-,
0eTa- U raMMa-u3ITy4YeHHUs.
CrpoeHue aTOMHOTO siApa.
Hyxnonnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoakTuBHEIE
npespaiieHus. [lepuon
IOJIypacnajga aTOMHBIX SIAEP

OO0cy)aeHne BO3MOXKHBIX THIIOTE3 O MOJACIISIX
CTPOCHHUS siJIpa.

OrnpenesneHue cocTapa siaep Mo 3aaHHBIM
MAaCCOBBIM H 3apsI0BbIM YUCIIaM U

I10 TIOJIOXKEHUIO B TIEPUOANICCKON CHUCTEME
AJICMEHTOB.

AHaM3 U3MEHEHHS COCTaBa sIpa U €ro
MTOJIOXKCHHS B TIEPUOJIMYECKON CHCTEME

MIPH O-PAJTHOAKTUBHOCTH.

HccnenoBanre TPEKOB O-9ACTHI] IO TOTOBBIM
dboTorpadusim.

OOHapyXeHue U U3MEpPEHNEe PATHAIIMOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
MHTCHCUBHOCTH.

Amnann3 OMONOTHYECKUX N3MCHCHUH,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOaKTUBHBIX U3JTyUCHUH.
Hcnonp3oBaHne paMOaKTUBHBIX U3ITyICHHM
B MCIUIINHE
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5.3

S nepHble peakunu

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUSs 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHeprun. Peakuuu
CUHTE3a U JICJICHUS SEP.
HUcTtounuku sneprun ConHua
v 3BE3M. AnepHas
sHepreTuka. Jlencreus
PaaOaKTUBHBIX U3Ty4YEHUIN
Ha KUBbIC OPTaHU3MBbI

Pemenue 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHOB
COXPAaHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
Ha ONPEJEIICHUE PE3YIbTaTOB SACPHBIX
pEeaKLnii; aHAJIN3 BO3MOKHOCTH WU
HEBO3MOKHOCTH SIICPHOM pEaKIUU.

O1neHKa HEPIUM CBS3H sIEp C UCIIOJIb30BAHUEM
(dbopmyel DUHIITEMHA.

OO0cy>x1eHue NepCleKTUB UCIIOIb30BaHUS
YIIPABIISIEMOT0 TEPMOSAEPHOIO CHHTE3A.
OO0cyxaeHue NperuMyIecTB U AKOJIOTHYECKUX
po0JIeM, CBA3aHHBIX C SAEPHON SHEPreTUKON

Hroro no pasneiny

17

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb

[TIoBTOpEHUE N
0000111eH1E

coJiep KaHus Kypca
¢busuku 3a /-9 Kknaccel

9

CucremMaTuzanus u
0000111eHHE TPEAMETHOTO
coJiepKaHUs U OTbITa
NEeSATETHbHOCTH,
IPUOOPETEHHOTO

IpY U3YUYEHUU BCETO Kypca
(U3UKHM OCHOBHOTO OOILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
roCyJapCTBEHHOMY
AK3aMeHy Mo (pusmke

TUTSI 00yUaromuXxcs,
BBIOPABIIUX ITOT YUCOHBIM
npeaMeT

Brlinonnenue y4eOHbIX 3aaHuil, TPEOYIOMMX
J€EMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOUINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— NMPUMEHEHUS MOTYYEHHBIX 3HAHUIN

JUTSL HAYYHOTO OOBSICHEHUST (DU3UYECKUX
SABJICHUM B OKPY’KAIOILIEN IPUPOJIE,

B IMOBCETHEBHOM KW3HU U BBISABICHUS
(bu3MYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUSI OCBOCHHBIX
AKCTIIEPUMEHTAJIbHBIX YMEHUMN

JUTSL iCClieTIOBaHUs (PU3UYECKUX SIBJICHU,
B TOM YMCJII€ JJI POBEPKHU THIOTE3
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Y BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEANnoJaraloirx UCIoIb30BaHuE (PU3UUIECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pa3IUYHBIX pa3/iesioB Kypca GU3HKY.
BrlnonHeHue u 3amra rpyninoBbIX WU
WHIUBUYJIbHBIX MIPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca QpU3uKu

Hroro mo pazaeny 9
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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