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MNOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO O0Opa30BaHHs COCTABIICHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHWM K pe3yiapTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeibHOM mporpammsl, npeactaBieHHbx B @I'OC 00O, a Takxke
¢ yu€Tom deaepanbHoil pabodeii mporpaMMbl BocUTaHU M KoHIENIuy mpenoiaBanus
yueOHoro npeameta «Duznkay.

Conepxanue mporpaMmbl 1O  (U3MKE HAMpaBlIeHO Ha  (QOpMUpPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3aIUI0 U3ydeHUs (PU3UKH
Ha JIeATEeIbHOCTHOM ocHOBe. B mporpamme mo (u3uKe yUUTHIBAIOTCS BO3MOKHOCTHU
yueOHoro mnpenMera B peanusanuu TpeboBanuit PI'OC OOO k miIaHUPYyEMbIM
JUYHOCTHBIM M METaNpEIMETHBIM pe3yJibTaTaM OOYYEHHUSI, a TaKXKE€ MEKIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus.

[Iporpamma 1o (Qu3uke ycTaHaBIMBAET pacHpenesieHue y4eOHOro marepuana
no rojgam oOydeHus (Io Kjaccam), Mpejaraer NPUMEPHYIO IOCIEI0BATEIbHOCTD
M3Y4YEHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COAEpKaHUSA U YUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

[Iporpamma no ¢usuke paspaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl O y4eOHOMY MPEIMETY.

duznka S[BISIETCS CHUCTEMOOOPA3YIONIUM ISl €CTeCTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4yaeMbIX XHMHEH, Ouoioruei, actTpoHoMHe u (uanyeckod reorpadueil, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBlIseT HauOoyiee SICHbIC
oOpa3upbl MPUMEHEHUs HAYYHOrO METO/Aa MO3HAHUS, TO €CTh CIoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 TIAaBHBIX 3ajad  (U3HMYECKOrO0 O0Opa3oBaHMS B CTPYKType OOIIEro
o0pa30oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM YypOBHE MPEIIOJIaracT OBJIAJICHUE CICHYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATD SBJICHHUS,

OIICHUBATh U TIOHUMATh O0COOEHHOCTH HAay4YHOTO  MCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCMOJIb30BAaTh HAay4YHBIE J10KA3aTEJIbCTBA
JUIS1 TIOJTYYEHUS BBIBOJIOBY.



[enu n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 001IIeT0 00pa30BaHUsI OTPEIEICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNIbHBIX
Opra"u3anusax Poccuniickon depnepanun, pean3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  TPOrpaMMmbl,  yTBepkAEHHOW  pemeHueM  Koseruu
MunucrepcTBa npocsemenus Poccuiickoit @eaepannu (mpotokon ot 3 aexadps 2019 r.
Ne TIK-48BH).

Lenu nzydyeHust pu3nKu:

NpUOOpEeTEeHUE MHTEpeca M CTPEMIICHUS OOy4arouuxcs K HAyYHOMY H3YUYCHHIO
IPUPOABL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTE;

pa3BUTHE TPEJICTABICHUNH O HAYYHOM METOJI¢ MO3HaHUA U (HOpPMHUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXAIOIIUM SIBJICHUSIM;

(opMHpOBaHME HAYYHOTO MHMPOBO33PEHHSI KaK pe3yJbTaTa HM3y4YEHHUS OCHOB
CTPOCHHS MaTepuu U PyHTaMEHTAIbHbBIX 3aKOHOB (DPU3UKU;

(opMHpOBaHUE TMPEACTABICHUA O POIU (UMKH U1 Pa3BUTUSA  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHOU
NeSTEeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajdbHEHIIEMy OOYYEHUIO B 3TOM
HaIlpaBJICHUU.

JlocTrkeHre 3THX LieJield NporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMsI 0OECIIEYNBAETCS PELICHUEM CIEAYIOLIUX 3a]1a4:

npuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUM BEILECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOPETECHUE YMEHHMM OMNHUChIBATH U OOBACHATH (PU3MUECKUE  SIBICHUS
C UCIIOJIb30BAHUEM IOTYYEHHBIX 3HAHUM;

OCBOCHHME METOJOB PELICHUS IMPOCTEUIINX PACYETHBIX 33a4 C HCIOJIb30BAHHEM
bu3YeCKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HaOMI0aTh TPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaIen HU3NIECKOTo COACpKaHUs, BKITIOYAS
UH(OpPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3HKU, aHalIu3 MU KPUTUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu mnpodecCUOHAIBHOM  JeATEeNbHOCTU, CBS3aHHBIMU
C (usukoil, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMM Ha JIOCTHXKCHUSIX
(bU3NYEeCKON HAYKH.

Ha wusydyenme ¢usnku (0a30BBIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus oTBoaUTCS 238 wacoB: B 7 kiacce — 68 yacoB (2 waca B HeEJEN0),
B 8 KJacce — 68 JacoB (2 yaca B Heento), B 9 kinacce — 102 yaca (3 yaca B HEJEMIO).

[Ipensaraemelii B mporpamme no GpusmKe nepeueHb 1a00paTOpHBIX pabOT U OMBITOB
HOCUT PEKOMEHJATeNbHBIA  XapakTep, y4YuTeNb JeNaeT BbIOOp MpPOBEACHUSA
7a00paTOpHbIX pabOT U  OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CHUCKAa OSKCIEPUMEHTANbHBIX 3aJlaHul, MpeajaraéMbIX B paMKax
OCHOBHOTO FOCY/IapCTBEHHOTO SK3aMeHa Mo (pu3mkKe.



COJEPXAHUE OBYYEHUA

7 KIIACC
Paznen 1. ®u3uka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPA
®u3uka — Hayka o0 mnpupone. SBimeHus npupoasl. PU3NYECKHE SBICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BennunHbl. 3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs H3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢u3uka wu  [gpyrue  eCTECTBEHHbIE HAayKd  H3Y4alOT  I[PUPOAY.
EcTecTBeHHO-HAYUYHBIN METOJ] IO3HAHUS: HaOIIOEHUE, IOCTAaHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO IPOBEPKE TMIIOTE3, O0BICHEHNE HAOII0AaeMOTO
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJIETIEH.

Jlemoncmpayuu
MexaHnuyecKkre, TeIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.
dusnyeckue mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U [IUGPOBBIM
prUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OrnpenesneHue UEHbI ACJICHUS IIKaIbl U3MEPUTEIBHOT0 MpUoopa.

N3mepenue paccTosiHUN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoOB MalbIX TE.

N3mepeHue TemnepaTypbl PYU HOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenue uccneaoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA MIAPHKA,
MYyIIEHHOT'0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Paznen 2. [lepBoHauyajibHbIE CBeICHUS 0 CTPOEHUM BelleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JVICKPETHOE CTPOCHHUE BELIECTBA.

JIBr>xeHue yactul] BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YACTHI] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nudysus. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTKEHHE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, XUAKOCTEH H TBEPABIX
(KpUCTaIIMYecKux) Tea. B3auMocBsi3b MEXKIy CBONCTBAaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHIKCHUS.

Ha6nronenue nuddysun.

HaOnronenue sBneHui, OOBACHSAIOMIMXCS MPUTHKEHUEM WIA OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.



JlabopamopHwvie pabomul u onvimol
OueHka quaMeTpa aToMa METOJIOM PAJIOB (C UcIob3oBaHueM doTorpaduit).
OnbITHl 10 HAOIIOJEHUIO TEIIJIOBOTO PACHIMPEHHUSI Ta30B.
OnbITH IO OOHAPYKEHUIO JECHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKEHUS.

Pa3nen 3. /IBu:keHue U B3auMOAeiicTBHE TeJl

Mexannueckoe aBuxeHue. PaBHoMepHOe 1 HepaBHOMepHOE JBUKEeHUE. CKOPOCTb.
CpenHsisg CKOpOCTh NP HEPABHOMEPHOM ABUKEHHUH. Pacu€T myTH 1 BpEMEHH JBUKECHMUS.

SBnenue nHepurU. 3aKOH UHEpUUU. B3anMoielicTBUe Tel Kak TpUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca kKak Mepa MHEPTHOCTH Tena. 1InoTHocTs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEIIeCTBA.

Cuia kak xapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO TIMHAMOMETpA. SIBIEeHNE TATOTEHUS U cuiia TskecT. Cuiia
TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HapaBIEHHBIX
no ogHoM mpsimoil. PaBHomelctByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHS U
TpEeHUE NOKOsl. TpeHue B Ipupoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHM4ecKoro ABMKSHUS Tela.
N3mepenne ckopocTr NPSIMOJIMHENHOTO JIBUKECHHS.
HaGnronenue siBneHus: MHEPIUU.
Ha6nronenue u3meHneHus CKOpOCTH MIPH B3aUMOCHCTBUU TEll.
CpaBHEeHUE Macc 1O B3aUMOJICCTBUIO TEII.
CroxeHue cuil, HalpaBJIE€HHbBIX 110 OJHOW HPSIMOA.

JlabopamopHhvie pabomul u onvimol

OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapUKa B dKUIKOCTH, MOJIETU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Onpenenenre cpeHEN CKOPOCTU CKOJBXKEHUSI OpyCcKa WM IIapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

OnpenenenHre IIOTHOCTH TBEPOTO TeNa.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmaiiun) npy>KuHbI
OT MIPWIOKEHHOMN CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejia
U XapakTepa CONMPUKACAIOIIUXCSA TOBEPXHOCTEM.

Paznen 4. JlaBjienune TBEPABIX TeJl, S KUAKOCTEH M ra30B

Hasnenue. CriocoObl yMEHbBILIEHUSI W yBENWYeHHs naBiieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT o0bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TEeJaMH, JKHAKOCTAMH M Tra3amu. 3akoH [lackama. IIHeBMaTmyeckne MallvHBL.
3aBUCHUMOCTh JIaBJICHUS JKUIAKOCTH OT TiyOuHbl. ['mMapocraTHueckwii mapaaokc.
Coobmaromuecs cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emmum u  arMmocdepHoe aAaBieHue. lIpuyuHBI CyLIECTBOBaHMS
BO3aylIHONW o6onouku 3emau. OnbiT Toppuuemu. M3mepenue atMochepHOro



JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 1715t U3MEpeHns aTMOCHEPHOTO TaBICHUSI.

JlericTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS Ta3a OT TeMIIEPaTyphI.

[lepenaua naBneHUs )KUJIKOCTBHIO U Ta30M.

Coobmiaroiuecs Cocy/bl.

I'mppaBnmyeckuii nmpecc.

[IposiBinenue nercTBrust aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMA MOTPYKEHHOU YacTH Telia U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAONIECH CUJIbI BECY BHITECHEHHOM KHIKOCTH.

VYcnoBrue miaBaHus TeN: IUIABAHUE WM TOTPYKEHHE TeJl B 3aBHCHUMOCTH
OT COOTHOIIEHUS TIJIOTHOCTEN TeNa U AKUJIKOCTH.

JlabopamopHvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00BEMa MOrpyKEHHOMU
B JKMJIKOCTh YaCTH TEJIA.

OnpeneneHue BBITAIKMBAIONIEH CHUJIbI, JIEUCTBYIOLIEH HA TENO, MHOTPYKEHHOE
B )KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOLIEH CHUJIbL, JCHUCTBYIOIIEH Ha TEJO
B JKMJIKOCTH, OT MAaccChl Tea.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOIIEH
Ha TEJO B XKUJKOCTH, OT 00BEMA MOTPY>KEHHON B KUJKOCTh YAaCTH TeJa U OT IJIOTHOCTH
KUJIKOCTH.

KoncTpynpoBanue apeomeTpa MM KOHCTPYMPOBAHME JIOJKH U OINpEIETEHUE €€
IPY30II0ABEMHOCTH.

Paznen 5. PaGoTra 1 MOIHOCTh. JHEPIUsi

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIyar, O0J0K, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiyara. [IpuMeHeHue mpaBuia paBHOBECUsI pbhlyara K OJIOKY. «30J0TO€ MPaBHIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas >Heprusi. Kunetnueckas u noreHuuaibHas sHeprus. [IpeBpanieHue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUHU B IPYTOi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTBIX MEXAHNU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenue pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKECHHHM Tela
110 TOPU30HTAILHOM MMOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS phluara.



N3mepenue KII/] Hak1TOHHOM TJIOCKOCTH.
N3yueHne 3ak0Ha COXpAHEHUS] MEXaHUYECKOW SHEPTHM.

8 KUIIACC

Pa3nen 6. TenuioBble siBJeHUS

OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUH CTPOCHHMSI BEILIECTBA.
Macca u pa3mMepsl aTOMOB M MOJIEKYJI. OTIBITBI, TOATBEPKAAOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUHU.

Monenn TBEpHOro, KUAKOTO U  ra3zoo0pa3HOro0 COCTOSHUM  BEILECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHHME CBOWCTB Tra3oB, >KHJIKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnBaHue
Y KaWJUIIPHBIC ABJIECHUSA. TEIIOBOE PAaCIIMPEHUE U CKATHUE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKECHHS YACTHLI.
BuyTtpennsis sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHH: TeIionepenada u
coBepuieHHEe paboThl. Buasl Temonepenaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonnuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelIeCTBA. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [InmaBneHue m oTBepAeBaHuE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TemjuoTa IuiaBieHus. IlapooOpa3oBanue u
koHneHcarus. HWcmapenwe. Kwunenue. VYiaenpHas Termiora mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIJIMBA. Y 1eJIbHAS TEIJIOTa CrOPAHUSL.

[Tpunuunel padoTs! TermnoBbix asurateneil KIIJ rennoBoro aeurarens. TemnoBbie
JBUTATEIIA U 3aLUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Ha6nronenue OpoyHOBCKOTO JBUKEHUS.
Habmronenue nuddysun.
HaOmronenue siBeHnid cMauyuBaHus U KaWUISPHBIX SIBJICHUH.
Habmnronenue TenjaoBoro pacumpeHus Ted.
WN3MeHeHne naBieHUsS Traza MNpH HM3MEHCHHH O00BbEMAa W HAarpeBaHUU WM
OXJIQKICHUU.
[IpaBuia u3mMepeHus TeEMIEpPaTyphl.
Bunsl Tenonepenaym.
OxJta>kieHue Npu COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHnH pab0Thl BHEITHUMHU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenne kuneHus.
Ha6nronenue mocTossHCTBA TEMIIEPATYPhI TIPH TUIABIICHHUU.



Mojenu TeIUIOBBIX ABUTATEIEH.

JlabopamopHvie pabomul u onvimsl

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel MO0 HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEJL.

Omnpenenenre 1aBieHUs BO3AyXa B OAJUIOHE IITPUILIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTb JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

[IpoBepka rumoressl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA IKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

Hab6utoienne n3MeHeHus: BHyTpEHHEH S3HEPIUU Teja B pe3ysIbTaTe TeIlonepe1aun
U pabOThI BHEILIHUX CHUJIL.

HccnenoBanue siBiIeHUS TEIUIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HarpeThIM METAIMYECKUM LUJIUHAPOM.

Ornpenenenue yneIbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCHapeHus.

Ornpenenenne OTHOCUTENBHOM BIIAJKHOCTH BO3AYXaA.

Onpenenenue yaenbHONW TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JinekTpuyeckue 1 MATHUTHbBIE SIBJICHUS

Onexktpuzanus Tea. J[Ba poja dIEKTpUYECKUX 3apsaloB. BiaumojelcTBue
3apshKEHHBIX Tel. 3akoH KyloHa (3aBUCHMOCTD CHITBI B3AaMMOICHCTBHS 3apsDKCHHBIX TEIl
OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTY TEIaMu).

OnekTpudeckoe moje. Hanpspk€HHOCTh  AiekTpuueckoro modsa.  [IpuHiun
CYNEPHO3ULIUN STIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snektpuueckux 3apsAnoB. OJNEMEHTAPHBIA DJIEKTPUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKM M JUAJIEKTPUKHU. 3aKOH COXPAHEHUsS DJICKTPUUYECKOTO
3apsa.

DIIEKTPUYECKUM TOK. Y CIIOBHS CYIIIECTBOBAHUS DJICKTPUUYECKOro ToKa. McTounuku
MOCTOSTHHOTO  TOoKa. JIeHCTBUS DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEJIbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma Jyisi ydacTKa IIemu.
[TocnenoBaTenbHOE U ApPALICIBHOE COETUHEHNE POBOITHUKOB.

PaboTa u MOIITHOCTH ANIEKTPUUYECKOTO TOKA. 3akoH JIxkoyns—Jlenma. DnekTprudeckue
IIEMN ¥ TIOTPEOUTENH ICKTPUIECKOM 2HEpTuu B ObITy. KOopoTKoe 3aMbIkanHme.

[ToctostHHbIE MarHuThbl. B3anMoOAencTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE
noje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4eHue ISl )KU3HU Ha 3emie. OneIT Dpcrena.



MaruuTtHoe moje 3JIeKTpu4eckoro Toka. I[IpumMeHeHue 37EeKTPOMAarHUTOB B TEXHHKE.
JleficTBE€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. DJEKTPOJIBUIaTeIb MOCTOSHHOTO
Toka. lcnosb3oBaHWe DNEKTPOJABHUraresied B TEXHUYECKHX  YCTPOWCTBAX H
Ha TPAHCIOPTE.

Oneitel @apajnes. SBieHHe 3NEKTpOMAarHUTHOM wuHAykuuu. IIpaBuio Jlenma.
OnexTtporeneparop. CrocoObl MOIYYEHUs JIEKTPUUECKON 3HEPIUH. DIEKTPOCTAHIUU
Ha BO300HOBJIIEMbBIX UCTOUYHUKAX SHEPIUU.

Jlemoncmpayuu
DIIEKTpU3aLUS TE.
JIBa po/ia 3IEKTPUUYECKUX 3aps0B U B3AUMOJICHCTBUE 3apsKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] NHTYKIIUSI.
3aKOH COXpaHEHUS DJICKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKY U AUIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
N cTOYHMKN TOCTOSTHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKUJIKOCTH.
["a30BbIH paspsa.
N3MepeHue cuiibl TOKa aMIepMETPOM.
N3MepeHne 31eKTpUYeCcKOro HanpsiKEHUsE BOJIbTMETPOM.
Peocrart 1 MarazuH COnpOTUBIICHUHN.
B3auMoelicTBUE MOCTOSIHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHs OJFOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarHuTtHoe 1oJie ToKa. JJIeKTPOMarHur.
JlelicTBHE MAarHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM.
DJIeKTPOJIBUTATENh TTOCTOSTHHOTO TOKA.
UccnenoBanue siBiaeHUS AJIEKTPOMArHUTHON UHTYKIIUH.
OmnebiTel @apanes.
3aBUCUMOCTh HalPaBJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHUS.
DIIEKTPOTreHepaTop NOCTOSHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbIThI 11O HAOJTIOICHUIO JICKTPU3AIIMN TeJl HHIYKIIUEH U TPH COMPUKOCHOBCHHH.
HccnenoBanue IeHCTBUS SJIEKTPHUUIESCKOTO MOJIS HA MPOBOJIHUKH U JTHAJICKTPHUKH.
COopka u npoBepka padOThI JICKTPUUECKOHN 1IETH MOCTOSHHOTO TOKA.
H3mepeHue u peryJiupoBaHKe CHJIBI TOKA.
H3mepenue 1 peryaupoBaHue HAMPSHKCHHUS.
HccnemoBanue  3aBHCHMOCTH  CHJIBI  TOKa, HJIYIIETO  4Yepe3  PEe3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

10



OnbITel, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb JJIEKTPUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN TONEPEYHOT0 CEUEHHS U MaTeprara.

[IpoBepka npaBuiia CI0KEHUSI HANPSKEHUH MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE€3UCTOPOB.

IIpoBepka npaBuna U1 CUIIbI TOKA MPY NAPAJLIEIBHOM COCIMHEHUH PE3UCTOPOB.

Onpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Hccnenopanue  3aBUCHMOCTH  CWJIBI  TOKA, MAYLIEr0 4Yepe3  JIaMIIOUKYy,
OT HANPSLKEHUS HA HEW.

Onpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX O0BETUHEHUU U
pa3IeIICHUH.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOLIWE 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUS KATYIIKU
C TOKOM Y MarHMUTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KaTyLIKE.

N3yuyenue neiicTBUS MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

KoHcTpyrpoBaHnue u u3yueHue padoThl JJIEKTPOABUTATEIS.

N3mepenune K111 anekTpoaBUrateibHOW YCTaHOBKHU.

OnbITHI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMH: UCCIIEIOBaHHE
W3MEHEHUI 3HaYeHUs U HAPaBJICHUS] HHAYKIMOHHOTO TOKA.

9 KUIIACC

Pasznen 8. Mexanuueckue siBJIeHUs

Mexannueckoe  aBWKeHME. MarepuanbHas — Touka. Cucrema  OTCYETA.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOIO  JIBIDKEHMS. PaBHOMEpHOE  IPSMOJIMHEHHOE
nBmkeHue. HepaBHOMepHOe mnpsMoNMHENHOE IBWKEHHE. CpenHsss M MIHOBEHHAas
CKOPOCTB Teja IPU HEPABHOMEPHOM JIBHKECHUH.

Yckopenue. PaBHoyckopeHHOE mpsiMoinHelHOe JBrkeHne. CBoOOAHOE TajicHuUE.
OmnpbiTel ["anunes.

PaBHOMepHOE nBMkKEHHME MO OKpykHOCTU. llepuox u wyacrora oOpalueHus.
JIunenHas u yrinoBast CKOpocTu. LIeHTpoCcTpeMHUTENBHOE YCKOPEHHE.

ITepseiit 3akoH Herorona. Btopor 3axkon Herorona. Tperuin 3akoH Hprotohna.
[TpuHIMII CYTIEpPIO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHHSI CKOJBXEHHUS, CHIIa
TPEHUS MMOKOS, IPYTHUE BUIbI TPCHUSL.

Cuna TsHKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOTHOTO MaICHUsI.
JBmxenune nnaner Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTh u
MepErpy3KH.

11



PaBHoBecue wmarepuanbHOM TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHOM OChIO BpamieHusi. MoMeHT cuibl. LIeHTp TshkecTu.

Nmnynsc Tema. M3MeHenne wummyinbca. WMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE NBMKEHHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyIPYrOCTH, TPEHUS.
Cas13b 3HEpruu 1 padoThl. [loTeHIMaIbHAs SHEPTUs Tella, HOJHATOrO HaJl MIOBEPXHOCTHIO
3emud. [loTeHuManbHass sHEpPrus cxaTo npyxkuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETUYECKOU SHEPTUH. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPTHUU.

Jlemoncmpayuu

Ha6nronenue MexaHn4ecKoro JBUKEHUS TeJIa OTHOCUTEIBHO PA3HBIX TEJT OTCUETA.

CpaBHeHUE IMyTel U TPACKTOPUI JBUKEHHS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
pPAa3HBIX TEJN OTCYETA.

N3mMepenne CKOpoCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOT'O JBUKECHUS.

HaOnronenue nBUKEHUS Tela 0 OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SIBICHUW, MPOUCXOSAIIMX B CHCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEJIHLHO KaOWHETa
(bu3HKH.

3aBUCUMOCTh YCKOPEHHUS TEIa OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBa CHIT TTPU B3aUMOJICHCTBUH TETI.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ileperaua umIrynbca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanus SHEPTUH TTPH B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMITYJIbCa ITPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca Mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOntonenue peakTMBHOTO JBUKECHUS.

CoxpaHeHne MEXaHU4YEeCKOM SHEPTHH MPU CBOOOTHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpPrudM IMpU [ABUKEHUHM Tela MOoJ ACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyrupoBanue TpakTa Jjisl pa3roHa U JaJbHEHIIEr0 PAaBHOMEPHOIO JBUKECHHUS
IapuKa Uiv TeJIEKKH.

Omnpenenenue cpeHEd CKOPOCTH CKOJIbKEHUsT OpycKa WM ABWKEHUS IIapHUKa
110 HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHre YCKOpPEHHs Tejla MPU PaBHOYCKOPEHHOM JIBM)KEHUU 10 HAKJIOHHOM
MJIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH MYTU OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUHU
0€3 HauaJbHON CKOPOCTH.

IIpoBepka rumoTes3sl: €CIM TMPH PABHOYCKOPEHHOM JBIKCHHH 0€3 HavdaJbHOM
CKOPOCTH IMMYTHU OTHOCSITCA KakK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHHU OJIMHAKOBHI.
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HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHUS OT CUJIbl HOPMAaJIbHOTO
JTaBJICHMUS.

Omnpenenenre K03 HUIUESHTA TPEHHSI CKOJTBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenrve pabOThl CUJIBI TPEHUST TPU PABHOMEPHOM JBHKEHUU Tea
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenre paboOThl CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C HCIOJIB30BAHUEM
HEMOJABUXHOTO U MOJBUKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXPAHEHHUS YIHEPTUU.

Pa3nesn 9. Mexannveckue KoJjie0aHus U BOJIHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUW: TMEpUO,
4acToTa, aMILIMTyna. MareMaTHYecKuil M NIpPYXXUHHBIM MasTHUKMU. lIpeBpaimeHune
SHEPrUM MPHU KOJIeOATETLHOM JIBUKEHUH.

3aryxaromue koneOaHusi. BeiHykaeHHble konebanus. Pesonanc. Mexanndeckue
BOJIHBI. CBOICTBA MEXaHWYECKUX BOJH. lIponosibHBIE M monepedHble BOIHBI. JmHA
BOJIHBI M CKOpPOCTb €€ paclpoCTpaHEeHHs. MexaHMdecKue BOJHBI B TBEPAOM TEIIE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMmkocTh 3Byka W BbicOTa ToHa. Otpaxenue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue xoneGanuii Tes o1 JSHCTBUEM CUJIBI TSKECTH U CUJTBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HaOnronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npooJibHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIEIH).
HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophuvie pabomvl u onvimul

Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA.

OmnpeneneHre 4acTOThI U MepUoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TMEPUOA KOJEOAHUI MOJBEIIEHHOTO K HUTHU Ipy3a
OT JUIMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH Tepuojaa KojeOaHWN MPYKUHHOTO MasiTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoa KoieOaHuil Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh MEpHOAa KoJeOaHWH NpPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepeHne yckopeHust CBOOOIHOTO MMaeHMUSI.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
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DIEKTPOMAarHUTHOE ToJie. DIIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BoJH. Illkama 3JeKTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BollHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMArHUTHBIX BOJIH.
BomnHoBBIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
W3ydeHne CBOMCTB IEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TelleoHa.

Pasnen 11. CBeToBbIe ABJICHUS

JIyueBasg Mognenb cBerta. Mcrounuku ceera. IIpsMonMHEHOE pacnpocTpaHEHHUE
ceera. 3atmenuss CosHuna u JlyHel. Otpaxkenume cBera. Ilnmockoe 3epkano. 3aKoH
OTpa)XE€HUS CBETA.

[Ipenomnenne cBeta. 3akoH npenomieHus cBera. [lomHoe  BHyTpeHHee
oTpakeHue cBera. VCrnoap30BaHME MOJHOTO BHYTPEHHEIO OTPAXKEHHSI B ONTUYECKUX
CBETOBOJAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmapara, MUKpOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bian3zopykocTs U JaibHO30PKOCTb.

Pasznoxenue 6enoro cseta B cnekTp. OnbiTel HetoToHA. Cr0KEHNE CIEKTPaIbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssmMonMHEHOE PaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomy4yenue n3o0paxeHuit B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTH4ecKuii CBETOBO/I.
Xon nydyei B coOuparoliei JImH3e.
XoJn Jiyueu B pacCEUBAIOLIEH JIMH3E.
[Tonyyenue n300paxeHuil ¢ MOMOIIbIO JIMH3.
[Ipunuun neiictBus goroanmnapara, MUKPOCKOIIA U TEIECKOIA.
Mopens rmasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tomyyenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIjla OTPAXKEHUSI CBETOBOTO Jiyda OT yIJIa MaJACHUsI.
N3yuenne xapakTepuCcTUK N300paKeHNUs MPEAMETa B INIOCKOM 3epKaJie.
Hccnenoanne 3aBUCMMOCTH yIJla MPEJIOMIIEHHS] CBETOBOTO JIyda OT yrja NaJgeHus
Ha FPaHULE «BO3YX—CTEKIIO.
[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIIICH JIMH3HI.
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Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITHYECKOHN CHITBI COOMPAIOIIEH JTNH3HI.

OnBITHI 110 Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanToBble ABJICeHUA

Omnwitel Pezepdopna m mnanerapHas Mojaenb aromMa. Mopenbs aroma bopa.
Hcnyckanue u norsomeHue ceeta atroMoM. KBaHThI. JInHENYaThIie CIIEKTPHI.

PanuoaktuBHOCTh. Alb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHre aTOMHOIO Sipa.
HyxiionHast Mmoaens atomHoro siapa. M3otonsl. PagnoaktuBHbie npeBpanieHus. llepuon
HoJIypacnaaa aTOMHBIX SIED.

SAnepnble peakuyn. 3aKOHBI COXPAHEHUS 3aPSAA0BOTO U MACCOBOTO YUCEN. DHEPIuUs
CBA3M aTOMHBIX saep. CBsA3b Macchl M dHEpPruM. Peakunu CuHTE3a U JEIICHUS SALEP.
Ncrounuku saeprun ConHIa U 3BE3.

AnepHas »Hepretuka. JleWCTBUS pagUOAKTUBHBIX H3JIYYEHH Ha JKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4EeHUS U TOTJIOMICHUSI.
CrekTphl pa3Iu4YHbIX Ta30B.
CnekTp Bojopoa.
HaGnronenue tpekoB B kamepe BuiibcoHa.
Pabora cuéTurika HOHU3UPYIOIIKNX U3JTYyYSHUH.
Perucrparius uznyueHus npupoaHbIX MUHEPAJIOB U MTPOTYKTOB.

JlabopamopHvie pabomul u onvimol

Ha6nronenue CrutoniHbIX ¥ TIMHEHYAThIX CIICKTPOB M3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHIIBI IO TOPMO3HOMY TIyTH
(o doTorpadusm).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAKOIMA MOIYJIb

[ToBTOpUTENBHO-00001IAIOIIMK MOYJIb TpEJHA3HAYEeH ISl CUCTEMaTH3alUuu U
00O0OIIeHHs MPEIMETHOTO COJIEpPKaHUsI M OIbITa JAEATEIbHOCTH, MPHOOPETEHHOTO
OpU M3YyYEHUU BCEro Kypca (HU3UMKHU, a TaKkKe A TMOATOTOBKM K OCHOBHOMY
rOCy/apCTBEHHOMY dK3aMeHY 1Mo (hU3HKE IS O0YJArOIINXCS, BRIOPABIINX 3TOT YUEOHBIN
npeaMer.

[Ipy w3ydeHWH MAHHOTO MOMAYNSI PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTeUMBAeTCS MOCTIDKEHUE TMPEAMETHBIX H
MeTanpeaMETHBIX TUTAHUPYEMBIX pe3yJIbTaToB oOyueHwus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPAMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBaHUS
SIBJICHUIA TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (DU3UIECKUE SBIICHHUSI,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAaHMS, pEIlaTh 3aJa4d, B TOM YHCIE KAa4eCTBEHHBIE M
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHAIBHO NEATEIbHOCTHBIN XapaKTep JAaHHOIO pa3jiesa peanu3yeTcs 3a CUET
TOr0, YTO OOYUAIOILUECS BBINOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpEAJIaraeTcs:

HA OCHOBE MOJIyUYE€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METO bl UCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YHCIIE
JUISI IPOBEPKH TUITOTE3 U TIOJyYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HauOoJiee Ba)XHBIX JIOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAaHEHHsS BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMUBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHLIEI'O OBPA30OBAHUA

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpaBIICHO
Ha JIOCTI)KEHUE JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX 00pa30oBaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
y oOyuaronierocst OyayT cpopMUpOBaHbI CICIYIONIUE TUUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHMSA

IPOSIBJICHHE MHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOM
(bu3NYeCcKOil HayKH;

[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpa:kIaHCKOr0 U IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKIEHHU OOIIECTBEHHO-3HAUYNMBIX
U OTUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JIOCTIKECHUN
busuKy;

OCO3HaHUE BAXKHOCTH MOPATLHO-3TUYECKUX MPUHIIMIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYeCcKOro BOCIMTAHUS:
BOCHpI/IHTI/Ie 3CTCTHUUCCKHUX KadcCTB (bHSH‘IGCKOfI HaYKI/II eé FapMOHI/IIIHOFO
MIOCTPOCHMSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH;

4) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HAaHMWE LIEHHOCTU (PU3MYECKOM HAyKHW KAaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIOMIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JI0OO3HATEIBHOCTH, HHTEpECa K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

S) hopMupoBaHus KyJAbTYPbI 310POBbsI U IMOLUMOHAJIBLHOTO 0JIATONOTYyYMS:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BAXKHOCTHU MpaBUi 0€30MaCHOIO MOBEJACHUS Ha TPAHCIIOPTE,
Ha Joporax, ¢ AJIEKTPUYECKUM U TEIJIOBBIM 000PY0BaHUEM B JIOMAIIIHUX YCIIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHUHU, MPU3HAHKE CBOETO IpaBa Ha OLIMOKY U
TaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOT0 BOCIIUTAHMS:

aKTMBHOE YYacTHE B PCIICHHM NPAKTHYCCKUX 3aJad (B paMKax CEMbH,
00pa30BaTEeNbHON OpraHM3alMK, TOPOAd, Kpas) TEXHOJOTUYECKOW U COIMAIBHOM
HANPAaBIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U (PU3NIECKUX 3HAHUH;

HMHTEPEC K MPAKTUIECKOMY U3YUYCHHIO TIPOodecCHii, CBSI3aHHBIX ¢ (U3UKOMH;
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7) 3K0J10TrN4€eCKOr0 BOCIIUTAHMSA

OpUEHTAIMs HAa MPUMEHEHHUE (PU3NUECKUX 3HAHUU JJIsl PEIICHHs 3a/lad B 00J1acTh
OKpY’Karolen Cpe/ibl, IIIAHUPOBAHUS TOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUM
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HaHMeE TII00ATBHOT0 XapaKTepa SKOJOTUYECKUX MPOOIIEeM U TyTeH UX pellieHus;

8) ananTanmu K U3MEHSAIOIMMCS YCJIOBHSM CONMATBLHOM M IPUPOIHO cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JAEATEIbHOCTD;

NOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM Yucie (OPMYyIUPOBATh UJIEH,
MOHSTHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTaX U SIBICHUSX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuKy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHHM HOBBIX (PU3MUYECKUX 3HAHUM;

CTpEMJICHHE aHAJIU3UPOBATh U BBIABISATH B3aWMOCBS3H MPUPO/IbL, O0IIECTBA U
HYKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUI;

OLICHKA CBOMX JICUCTBHI C YYETOM BIUSHUA HA OKPYKAIOIIYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX MTOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOEHMs MporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOyvaromierocs OyayT  chOpMHpPOBaHBI  METANpEIMETHBIE
pe3yNbTaThl, BKJIIOYAIONINE TIO3HABATEIbHbIE YHUBEpPCAIbHBbIC Yy4ueOHBIE IEHCTBUA,
KOMMYHUKATHBHbBIE YHUBEPCATbHbIC YUeOHbIC IEHCTBUS, PETYJISATUBHBIC YHUBEPCAIbHbBIE
y4eOHbBIC ICHCTBUS.

Ilo3zHaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
Bba3oBblie joruveckue 1eMCTBUS:

BBISIBJSITH M XapaKTEpHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHUN);

YCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(UKALNN, OCHOBAHUS
JUTs1 000OIIIEHUSI M CPABHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMBbIX (haKTax, TaHHBIX
¥ HaOIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITh IPUYUHHO-CJICICTBEHHBIC CBSI3U MPU M3yUYeHUU (DU3MUECKUX SBICHUN U
MPOIECCOB, JeNaTh BBIBOJABI C WCIONB30BAHUEM JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBA3SX (PU3NMUECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemieHUs ydeOHoU (usmueckoi 3amgaun
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIIEHUs, BEIOOp Hanbosee MoIX0SIIETo ¢ y4ETOM
CaMOCTOSITENIbHO BBIJCIEHHBIX KPUTEPHUEB).
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Ba3oBnble ucciaenoBatrejabCcKHe JeCTBUA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

IPOBOJUTH [0 CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHbIN
bu3MYecKuil OKCHEPUMEHT, HEOOJbIIOe HCCIeAOBaHUE (DUIUYECKOTO  SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTh MH(GOPMALINIO, TOJIYYEHHYIO B X0/1€
WCCJICIOBAHUSI MJTH DKCIICPUMEHTA,;

CaMOCTOSATENbHO (OPMYIMpPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjibTaTam
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, MCCIICIOBAHNUS,

MIPOTHO3WPOBATh BO3MOXKHOE JaJlbHEWINEe pa3BUTHE (U3HUECKUX IPOIECCOB,
a TakKe BBIIBUTATh NPEANOJIOKEHUS OO0 WX pa3BUTHH B HOBBIX YCJIOBHUSAX U
KOHTEKCTaXx.

Pabora ¢ undpopmanumeii:

NPUMEHATh PaA3JIMYHbIE METOAbl, WHCTPYMEHTBl W 3alpoChl MpPU [OUCKE
U 0TOOpe MHGPOpPMALUU WM JaHHBIX C YYETOM IpeNJIOKEHHOW ydeOHOH (usmueckoin
3aJ1a4u;

aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MH(POPMALHIO
pa3IUYHBIX BUAOB U (POPM IPENICTABICHHUS,

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHUS HHPOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JAuarpaMMaMiy, WHOMN
rpadukoil 1 ©X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

B X0Jie OOCYXJeHHs Y4eOHOro marepualiia, pe3ysibTaToB JIA0OPATOPHBIX pPadboT
U TIPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBAThH
ujeH, HalleJICHHbIE Ha peIIeHWe 3aJaud W MOAJep)KaHue OyarokenareabHOCTH
OOIICHMS,

COTIOCTABJIATh CBOM CYXKJICHUSA C CYXACHUSIMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OoOHapy>KHUBaTh Pa3IMINe U CXOJICTBO MO3UITUH;

BBIPAXKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABISTh PE3YJAbTAaThl  BBIIOJIHEHHOTO (PU3WYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MIOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHTHOW M UHIUBUAYATHHON pabOTHI
IIPU PELICHUN KOHKPETHOU (pU3ndecKoil mpooieMbl;

MPUHUMATh II€JIM COBMECTHOW JESITEIIbHOCTH, OPTaHMW30BBIBATh JEHUCTBUS TO €€
JOCTHKEHHIO: PACIpeNlesTh PO, 00CYX AaTh MPOLECCHl U PE3ylbTaThl COBMECTHOU
paboThI, 00001aTF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJHATH CBOIO YacTh PabOThI, TOCTUrasi KAYECTBEHHOTO Pe3yibTaTra Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUSI C IPYTUMHU WICHAMHA KOMAaH]IbI;

OLICHMBATh KAaueCTBO CBOEro BKJaja B OOWIMNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENBbHO CPOPMYIUPOBAHHBIM YUYACTHUKAMU B3aHUMOJIEHCTBHSI.
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PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATH TPOOJEMBI B JKM3HEHHBIX UM YyYEOHBIX CHTYaIUsAX, TPEOYIOITNX
JUTsl pelieHust PU3nYecKrux 3HaHUM;

OpPUEHTUPOBATHCA B PA3IMYHBIX MOJIXO0JAaX MPUHATUS PEIICHUN (MHIUBUIYAIBHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIIICHUHN TPYIIION);

CaMOCTOSITENIbHO COCTABJISITh QITOPUTM pelieHus: (PU3ndecKoi 3alauu WM IiaHa
UCCJIEIOBAHUSI C YYETOM MMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThl PEIICHHUI;

nenaTh BEIOOp UM OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIA HHTEJIJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAIMU U MPEJIarath MiaH €€ N3MECHEHUS,

OOBSICHATh NMPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3yJIbTaTOB JEATECIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JICITEIBHOCTh (B TOM WYHCJIE€ B XOJ BBIIOJIHEHUS
(bu3MYEeCKOro HCCIENOBAaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlui, yCTAaHOBJIECHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YyJIbTATA LEIHU U YCIOBUSIM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejJoBeKa B XOJ€ clopa WIM JHCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU pEHIeHHH (U3UUECKUX 3a7a4 WU
B YTBEPKICHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ MTPABO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHmy oOyuenus B 7 kjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE M XHUMHYECKUE SBJICHUS, HAOIIOJEHNE,
AKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, €IWHUIIBI (PU3NYECKUX BEIMYMUH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHUS BeliecTBa (TBEpAOE, KUIKOE, raz000pa3HOe), MEXaHUUYECKOe
NBIDKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHS,
paBHOAcHCTBYyIOmass cwi, naedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCT,
COOOIIAOIINECS COCY/IbL;

paznmuuath sBieHUS (qud@ys3us, TEMIOBOe JABWKCHHE YacTHI[ BEIIECTBa,
pPaBHOMEPHOE JIBWKCHHUE, HEPABHOMEPHOE NBM)XCHHUE, WHEPITUS, B3aUMOJCHCTBUE TET,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpAIlCHUs, Meperada IaBJICHUA
TBEPIABIMHM TEJIaMH, XHUIAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBJICHHE, TUTaBaHUE Tel,
MIPEBPAIICHUS] MEXAaHUYECKOW IHEPTUU) TO OMUCAHWUI0 HMX XapaKTEPHBIX CBOKMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3MUECKUX SIBJICHUW B OKPY)KaIOIIEM
MUpE, B TOM Yncie (GU3UIECKUE SBICHUS B IPUPOJIC: TIPUMEPHI IBMKEHUS C Pa3TMIHBIMU

20



CKOPOCTAMHM B XKMBOW M HEXKHMBOW NPHUPOJE, NEHCTBHUE CHIIBI TPEHHsS B IPUPOAC U
TEXHHUKE, BIUSHHE aTMOC(EpHOro MaBICHHUS Ha JXKUBOM OpraHu3M, IJIaBaHUE pbIO,
phlYard B TEJI€ YEJIOBEKA, MPHU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a/adyy B YUYEOHYIO,
BBIJIEIISAITh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;

ONHCHIBATh HW3YYCHHBIC CBOMCTBA Tel W (U3HUECKHE SIBICHUSA, HCIIONIb3Ys
¢uznyeckue BeIMUMHBI (Macca, 00bEM, IUIOTHOCTh BELECTBA, BPEMsI, IIyTh, CKOPOCTb,
CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Teja, CHJIa TPEHUS, AABICHUE
(TBEpHoro Tema, XKHUIKOCTH, Tas3a), BBITAJIKMBAIONIAS CUJa, MeXaHWdeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOX(QQUIUEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKAasl U NOTEHLMAJIbHAS SHEPrus), NpU OMNHCAHUHM IMPABUIIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI UCHOIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €AUHUIIBI
(¢u3nyeCKUX BEIWYMH, HAXOAUTh (POPMyJbI, CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTMMHU BEIWYMHAMH, CTPOUTH TIpapUKA HU3YYEHHBIX 3aBHCHMOCTEU
(u3NYECKUX BETUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
IpaBUia CIOKEHUs cuil (BIOJb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUS MEXAaHWYECKOM HSHEpruu, MpH 3TOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMChIBAaTh €0 MAaTEMATHYECKOE BBIPAXKECHHE;

OOBACHATH (PU3NYECKHE SIBJIICHUS, MPOLECCHl U CBOMCTBAa Tel, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JOTMYECKUX IIaroB
c onopoil Ha 1—2 u3y4eHHBIX CBOMCTBA (PU3UUECKUX SBIECHUHU, (PU3NYECKUX 3aKOHA WUJTU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3anauyd B 1—2 AEHCTBUSA, MCMOJIB3YyS 3aKOHBI U (DOpPMYIIbI,
CBSI3bIBAIOLIME (PU3UUECKHIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aul 3alHChIBATh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (PU3NYECKHE BEIWYMHBI B (DOPMYJBl M TMPOBOJIUTH
pacy€Thbl, HAXOUTh CIIPABOYHbIE TAHHbIE, HEOOXOIMMBIE [Tl PEIICHU 3a]1a4, OLIEHUBATh
PEATMCTUYHOCTD MOJTYYSHHON (PU3HUECKON BEITMUUHBL

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (U3UYECKUX
METOJOB, B OIKMCAaHUU HCCIECIOBAHUS BBIIEIATh NPOBEPSIEMOE MPEIAIOIOKEHHUE
(runoresy), pa3IuyaTh U HHTEPIPETUPOBATH MOTYUEHHBIN Pe3yIbTaT, HAXOAUTh OUTHOKH
B XOJI€ OIIBITA, JAENaTh BBIBOJBI 0 €T0 pPe3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOTIOMEHNIO (U3UUYECKUX SBICHUN WM (PU3MUECKHUX
CBOMCTB Ted: (OpMYIMPOBATH MPOBEPSEMbIE TMPEANOIOKEHUSI, COOUPaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMS, 3aIIMChIBATh X0/ OIbITA U (POPMYJIHPOBATH BHIBOBL;

BBITIOJHATH MPSAMbIEC U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEPATyphbl C UCHOIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IpUOOPOB € yUETOM 3a/1aHHOM a0COJIFOTHOM MOrPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PM3MUYECKOM BEIMUYUHBI OT APYroi
C UCII0JIb30BAHUEM MPSMBIX U3MEPEHNUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JBUKYIIETOCS
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Tejaa OT BPEMEHHU JIBMXKCHHS TeJa, CHUJIbl TPEHUS CKOJIBLKEHHSI OT Beca Teja, KayecTBa
00paOOTKM TIOBEPXHOCTEM Ten M HE3aBUCUMOCTHM CHJIBI TpPEHHUS OT IUIOUIaau
COMPUKOCHOBEHUS TE€J, CUJIbI YIPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITAJIKUBAIOIICH
CWIbl OT 00bEMa NOTPY)KEHHOW YacTH Tella M OT IUIOTHOCTH KHUIKOCTH, €&
HE3aBHUCHUMOCTH OT IJIOTHOCTH T€Ja, OT INIyOHHBI, HA KOTOPYIO IMOIPY>KEHO TEJ0, YCIOBUI
IJIaBaHUs TeJ, YCIOBUM paBHOBECHS phluara u OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOT0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBIMIOJHITH W3MEPEHHS, CIEAys
OpeJIOKEHHOMY IUIaHy, (UKCHUpOBATH pE3yNbTaThl TOJYyYEHHOW 3aBHCHUMOCTH
bu3MYecKuX BEIUYMH B BUJIE MPEMJIOKEHHBIX TaOnull U rpaduKoB, J€JaTh BBIBOJbI
10 pe3yJbTaTaM HCCIIEIOBAHUS;

MPOBOAUTL KOCBEHHBIC M3MEPEHUSI (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH © TBEPAOrO Tejla, CHJIA TPEHUS CKOJIBKEHHs, JaBICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, IEWCTBYIOIIAS HA MOTPY>KEHHOE B )KUJIKOCTD TEJO, KOAPDUIIUEHT
MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEMIOKEHHOW HHCTPYKLIUU: TIPH
BBITIOJIHEHUU HM3MEPEHUN COOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOW BEITMYUHBI;

coONI0IaTh MpaBWIa TEXHUKU OE30MaCHOCTH IMpU padoTe ¢ JabopaTOPHBIM
000py1I0BaHUEM;

yKa3blBaTh MPHUHIMUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HETOIBW)XHBIN 0JIOK, HAKJIOHHASI TNIOCKOCTh;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONHCaHusA (B TOM YHCIIE: MOAIIUIHUKH, YCTPONCTBO
BOJOINPOBO/A, THAPABIMYECKUA TPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBICHUH W HEOOXOIUMbIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMALUIO O TPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHWM B TIOBCEIHEBHOM KHU3HU I OOeCredeHUs
O0e3omacHOCTH TMpu oOOpamieHuH C NOpudoOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 310pPOBbsl M COOJIIOICHUS] HOPM IKOJIOTHYECKOT 0 MOBEJICHUS B OKPYKaroIIen
cpene;

OCYUIECTBJISATH OTOOp HMCTOYHUKOB HH(popmanuu B HHTEepHETE B COOTBETCTBUU
C 3aJIaHHBIM ITOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIUIO, KOTOpasl SBISETCS MPOTHUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TIPU  BBIMOJIHEHUM YUYE€OHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
JUTEPATypy (U3UYECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepuasbl, PECYpPChl CETH
WNutepuer, Bnaaerb mnpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—-3 UCTOYHUKOB HHPOPMAIH (PUZUUECKOTO COACPKAHUS, B TOM UUCIE MMyOIUIHO
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nenaTth KpaTKhe cOooOIEeHHs O pe3ysibTaTax MPOEKTOB WM Y4eOHBIX HMCCIIEOBAaHUM,
IPU 3TOM IPAMOTHO MCIOJIb30BATh M3YYEHHBIM MOHATUHHBIN ammapaT Kypca (pU3HKH,
COMPOBOXK/IaTh BBHICTYIUICHHE MPE3CHTAIINEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOCKTOB U UCCIIEAOBAHUM pacipenensiTh 00sI3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU 33J]a4aMU, CICAUTH 3a BHITTOJIHEHUEM I1JIaHa
JEUCTBUM, AaJIeKBaTHO OIICHUMBATh COOCTBEHHBIM BKJIAJ B JACSTEIBHOCTb TPYMIIbI,
BBICTpPANBaTh KOMMYHUKAaTUBHOE B3aMMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPY KAIOLTUX.

K koHmy oOyueHus B 8 Kjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBL OTpaXkaTh COOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHHUIA:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE ABUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOpdHBIE Tena,
HACBIIIEHHBIN U HEHACBHIIICHHBINA Map, BIAXKHOCTh BO3yXa, TEMIEpPaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, dJIEKTPHUIECKOE
10JI€, MPOBOJHUKYU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

pasnuyaTh SBJICHUS (TEIUIOBOE pACIIMPEHUE U CHKAaTHE, TeIIonepeaaya, TerIoBoe
paBHOBECHE, CMayMBaHHWE, KalWUISAPHBIE SBJICHUSA, WCIAPEHHE, KOHICHCALUS,
IJIaBJICHUE, KpUCTAILTU3aIUs (oTBepaeBaHuUe), KUIIEHUE, TerIonepeaayda
(TeTIOnPOBOIHOCTh, KOHBEKIIHS, U3ITyUYCHUE), AICKTPU3ALUS TeJl, B3aUMOJCHCTBIE
3apsiioB, ACHCTBUS AIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JAEHCTBHE MAarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHIYKLMS) TI0 ONUCAHUI0 HX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHHE;

pacno3HaBaTh MPOSIBICHUE HM3YUYCHHBIX (PU3WYECKUX SIBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCJIe (PU3NUYECKHE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKCHHUE U
KaNWUISIPHBIE SIBJIEHUS B NPUPOJIE, KpHUCTAUIbl B mpupoae, uznydenue CoHIia,
3aMep3aHue BOJAOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBIICHUS B aTMOC(epe, JJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, apeid MoarCcoB, POIb MATHUTHOTO TOJIS JJIS )KU3HHU Ha 3eMJle, TOJIIPHOE
CUSHUE, TPU OTOM TIEPEBOJUTHh NPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJCISTH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (PU3UIECKUX SIBJICHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tl U (U3HYECKUE SBJICHHS, WCIOJb3YS
bu3nYecKue BEIUYWHBI (TeMIeparypa, BHYTPEHHSSI DHEPrusi, KOJUYECTBO TEIJIOTHI,
yJelbHasl TEIIOEMKOCTh BEILIECTBA, yAEJbHAs TEIUJIOTA IUIABJICHUS, yJIeJbHAs TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CrOpaHUsl TOIUTHBA, KOX(MOUIIMEHT MOJE3HOTO
JICUCTBHS TEIJIOBOM MAILMHBI, OTHOCHUTENIbHAS BJIAXKHOCTHb BO31yXa, 3JEKTPUUYECKUU
3apsili, CUJIa TOKa, 3JIEKTPUUECKOE HAMPSKEHUE, CONPOTUBICHUE TPOBOIHUKA, YACIBHOE
COTPOTHUBJICHUE BEIIECTBA, pa00OTa U MOITHOCTh YJEKTPUUYECKOTO TOKA), IPU OMHUCAHUU
MPaBUIILHO TPAKTOBATh (M3MUECKUI CMBICT HCIOJIL3YEMbIX BEITUYWH, 0003HAUYCHHS U
CAVHUIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIUE JTAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYWHAMHU, CTPOUTH TpaduKH H3yUEeHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYNH;

23



XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHHUS U MPOLIECCHI, HCHOIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA,
NPUHIUI CYNEPIIO3UIINH O0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHMS 3aps/a,
3akoH OMa s ydacTka nenu, 3akoH JDkoyns—JIeHna, 3aKkOH COXpaHEHMsI SHEPIHUH,
IIPY 3TOM JaBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIIMChIBATh €r0 MATEMATHYECKOE
BBIPAXKEHUE;

OOBSCHATH (PU3UYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISABIATh  [PUYMHHO-
CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |—2 JTOrMUecKUX I1aroB ¢ onopout Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SBICHUH, (U3MUECKMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemiaTh pacy€THbIE 3alayd B 2—3 JCHCTBUSA, HUCIOJIb3YS 3aKOHBI U (DOpPMYJIBI,
CBsI3bIBAIOLIME (PU3NUECKHIE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33J]aul 3alChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PEIICHHs 3a/layd, BbIOMpATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JIJIsl €€ PEIIeHNUs], IPOBOIUTh PaCUETHl U CPAaBHUBATH
MOJIy4EHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (PU3UUECKUX
METO/IOB,  HWCIIOJIb3ysl  ONMCAaHUE  MCCIENOBAaHUs,  BBIICHATH  IPOBEPAEMOE
NPEANOJIOKEHNE, OLCHUBATh MPaBUIBHOCTh MOPSAAKAa IPOBEACHUS HCCIEIOBaHNUA,
JienaTh BbIBOJIbI;

IPOBOJUTH OMBITHl MO HAOTIOAEHNIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeN (KanWUISpHbIE SABJICHMS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0beéma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBAHMS IPU M3IYyYEHUU OT I[BETa
u3Nydaome  (MOrjolammiei) MOBEPXHOCTH, CKOPOCTh  HWCIAPEHUsi  BOJbI
OT TEMIIepaTypbl KUAKOCTH M IUIOHIAAd €€ TOBEPXHOCTH, JJIEKTpU3alUUs Tel |
B3aUMOJICUCTBUE AIIEKTPUUYECKUX 3aps0B, B3aHMMOJECHCTBHE IOCTOSHHBIX MAarHHUTOB,
BU3YyaliM3allisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO MOJIS
Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHWTa, CBOMCTBA >3JIEKTPOJBUIATENS
MNOCTOSSHHOTO TOKa): (OpMYyJIUPOBATh MPOBEPSIEMbIE MPEANONIOKEHHUS, COOUpPATh
YCTaHOBKY U3 MPEI0KEHHOTO 000PYI0BaHUS, ONUCHIBATH X0 ONbITa U (OPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHATDh TPSMbIE HU3MEPEHUS TEeMIEpaTypbl, OTHOCUTEIHHOM BIIAKHOCTH
BO3/lyXa, CHJIbl TOKAa, HANpPsDKEHHS C MCIOJIb30BAHMEM AHAJIOTOBBIX IMPUOOPOB U
JAaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh pPE3YyJIbTaTbl HU3MEPEHUN C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOU BEIMYHHBI OT JIPYTOM
C HCIIOJb30BAHUEM IPSMBIX U3MEPEHHUN (3aBUCHMOCTH COIPOTHBIICHHS IPOBOJHUKA
OT €ro JUIMHBI, IJIOIAX ONEPEYHOr0 CEYEHHS U YJEIbHOIO CONPOTUBIICHHS BELIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYLIErO Yepe3 MPOBOJHUK, OT HAIPSDKEHHUS! HA IPOBOJHUKE,
VCCJIEIOBAHNUE IIOCJIEA0BATEIBHOIO W MApaJUIEIbHOIO COEIWHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh KCCJIEI0OBAHUE, COOMPATh YCTAHOBKY W BBIMOJHATH M3MEPEHUS, CIETYs
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MPEAJIOKEHHOMY I1JIaHy, (PMKCUPOBATH PE3yJIbTAThl MOTYYEHHON 3aBUCMMOCTH B BU/IE
TabNuUIl U TpauKOB, A€TIaTh BBIBOBI IO PE3yabTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEpPEHUST HU3NUECKUX BETUYHH (yAeNIbHAs TeII0EMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh JIEKTPHUUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYS
MIPEIOKCHHOW WHCTPYKITUH, U BEIYUCIISATH 3HAUCHHUE BEIIMUNHBI,

coOMIoaTh MpaBuUjia TEXHUKH O€30MacHOCTH Npu padboTe ¢ 1TabopaTopHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha MX OmHucaHus (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEPMETpP, BOJIBTMETP, CUYETUYHK DICKTPHUICCKOU
OHEPrUH, DIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeNbHbIE JIEKTPONPUOOPHI
(mpuMepsI), DIEKTPUYECKUE TPEIOXPAHUTETH, JJICKTPOMATHUT, SJICKTPOJBUTATEITH
MOCTOSTHHOTO TOKa), MCHOJB3yS 3HAHHWS O CBOWCTBAX (PU3WYECKUX SIBICHUN U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIC TEXHUUYECKHE YCTPOHCTBA M HW3MEPHUTEIBHBIC MPUOOPHI
M0 CXE€MaM U CXEeMaTHYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CTOpaHMs, HJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI JJIEKTPUYECKUX LIETEeH C TMOCIEeN0BATEIbHBIM U TMapaJUIeIbHBIM COCIMHEHHEM
AJIIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAYCHHS JIEMEHTOB JIEKTPUUECKUX 1ETICH;

NPUBOIUTH TPUMEPHl (HAXOAUTh WHGOPMAIMIO O TMPUMEpax) MPAKTUUECKOTO
UCIIOJIb30BaHUsI (U3MUYECKUX 3HAHWM B TIOBCEAHEBHOM >KM3HHM JUIsi OOECTeUeHUS
0e30macHOCTH P 00paIlieHNH C TPUOOpPaAMH U TEXHUIECKHUMHU YCTPONUCTBAMU, COXPAHEHHUS
37I0POBBsI U COONIOJICHHS HOPM 9KOJIOTHUECKOTO ITOBEJICHUS B OKPY’KalOIIEH cpeie;

OCYIIECTBJIATh MOUCK HH(opManuu ¢uznueckoro coaepxkanus B HHTepHere,
HAa OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHUS JOMOJIHUTEIBHBIX HCTOYHHKOB
BBIICNISATh MH(OpPMAIMIO, KOTOpas SBIAETCS TPOTHUBOPEYMBON WM MOXKET OBITh
HEJIO0CTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHINIOJHEHWU Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
IUTEPATypy (HU3UYECKOTO COJepKaHMs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WUuTepHer, BuageTh npuéMamMu KOHCIIEKTUPOBAHHS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHHs, 0000mas
nH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEP)KaHHs, B TOM YHUCIE
nyOJUYHO  TPENCTaBISATh  pe3yJdbTaThl  MPOEKTHOM WM  HCCIEI0BATEILCKOU
NESATEeTLHOCTH, TIPU 3TOM T'PAMOTHO HMCIOJIb30BaTh M3YYCHHBIM MOHSATHUHHBIA ammapar
Kypca (U3HUKH, COPOBOXKIATh BHICTYIICHUE MTPE3CHTAIINEH;

MIPU BBHITIOJIHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAaHUN (DU3UUIECKUX TPOIIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABIICHHBIMHU 3a/1a4aMU,
CICIUTHh 3a BBHIMIOJHEHWEM IUTaHA JCHCTBUHA M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHMBATh COOCTBEHHBIH BKJIAJ, B  JICITCIBHOCTh  TPYNIBI,  BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, MPOSIBIISISE TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.
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K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Yy O0YHAOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCYETA, MaTepuajbHas TOYKA, TPACKTOPUS,
OTHOCHTEIFHOCTh MEXaHUYECKOTO JIBWXKEHHS, Aedopmarus (ympyras, IiacTH4ecKas),
TpPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KU, LIEHTP TIKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOrO TeJla, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIEC BOJIHBI, [ITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
¥ TIOTJIOIIEHUS, anb(da-, 6eTa- U raMMa-u3IIydeHus, U30TOIbI, IAEpHAas YHEPTETHKA;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABMXEHUE, CBOOOAHOE MAJIEHUE TEJ, PABHOMEPHOE
JIBM)KEHUE TI0 OKPYKHOCTH, B3aUMOJICUCTBUE TE€J, PEAKTUBHOE [IBIXKCHUE,
KoJjiebaTenbHOe JIBIKEHHE (3aTyXawllre W BBIHYXJACHHbIC KOjeOaHMs), pE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, IPSMOJIMHEITHOE PacIpOCTPaHEHUE, OTPAKEHUE
Y [IPEJIOMIIEHUE CBETA, NTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHE OEJIoro cBeTa
B CHEKTP M CJOXEHUE CHEKTPAIbHBIX LIBETOB, AUCIEPCHS CBETAa, E€CTECTBEHHAas
PaIMO0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEMYATOrO CIIEKTpa U3JTyYCHUS) 110 ONTUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE
SBJICHHE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SABJIICHUN B OKPYKAIOIIEM MUPE
(B TOM umcie puznueckue sIBICHUS B IPUPO/JIC: TPWIMBBI U OTJIMBBI, IBUKECHHUE IJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JABWYKEHUE KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMM, 3E€MJIETPSICEHHUE, CEHCMHYECKHE BOJHBI, IYHaMH, 3XO0, IBETa TeT,
ONTUYECKHE  SIBJICHUS B  MpUPOJE, OHOJOrMYecKoe  JACHCTBUE  BHIHUMOIO,
yIbTPa(hHOIETOBOTO M PEHTIEHOBCKOTO H3IYyYEHUN, €CTECTBEHHBIM pPaJMOAKTUBHBIN
(G oH, KOCMHYECKHE JTyUd, PATUOAKTUBHOE U3IIYyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
PaIMOAKTUBHBIX M3JIyYCHUH Ha OpPraHu3M 4YejioBeKa), MNpH HJTOM MEPEBOAUTH
MPAKTUYECKYIO 33/7auyy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOMCTBA (TIPU3HAKU)
bu3NUeCcKuX SABJICHHUI;

OMHCHIBATh HW3YYCHHBIC CBONCTBA Tel H (U3UYECKUE SIBICHHS, WCIOJIb3Ys
bu3nYecKue BEIMYMHBI (CPeAHsSst 1 MTHOBEHHAs CKOPOCTh Tea MPU HEPAaBHOMEPHOM
JBUKEHUU, YCKOpPEHUE, MepeMelIeHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHHUS, CHIIA
YOPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO TMAaJeHus, BeC Tea, UMIYJIbC Tena,
UMITYJIbC CHUJIbI, ME€XaHW4ecKkas padoTa U MOIIHOCTb, MOTEHLMAJIbHAS DHEPTUs Tela,
MOJHSATOrO HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS SHEPIrusi CHKaTOW MPY>KUHBI,
KMHETHYECKasl SHEPTHUS, MOJTHAST MEXaHWYeCKast DHEPTHsl, IEPUOJ U YacTOTa KOJCOaHMi,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTelb
MPEJIOMJICHUST CPENbl), MPU OMHCAHUU TPABWIHHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS M €AUHUIBI (PU3MUYECKUX BEJIMYMH, HAXOJIUTh
bopMyJIbl, CBSA3BIBAIOUIME JTaHHYIO (U3MYECKYIO0 BEIMYMHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH TPpaPUKN N3YIEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUECKHUE SBJICHUS U MPOLECCHI, UCIIONb3Ys
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLHUII CYNEPHO3UIUN
CWJI, TPHUHIMI OTHOCHUTEJIbHOCTH ['ammies, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHbI OTPa)KEHUS U MPEJIOMIIEHUS CBETa, 3aKOHBI COXPAaHEHUs 3apsI0BOrO
U MaccoBOTO YHCEN MpH SACPHBIX pEaKIUsX, [pU HTOM [JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA M 3aIMCHIBATh €0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUi  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  MPUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BCHEHUE U3 2—3 JIOTMYECKUX I1aroB ¢ ONOPOii Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHUH, (PUINYECKUX  3aKOHOB  WIU
3aKOHOMEPHOCTEN;

pemiath pacu€THbie 3a7adyd (omuparoluMecs Ha CUCTeMy M3 2-3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLINE (PU3NYECKUE BEIWYUHBL: HA OCHOBE
aHalM3a yCJIOBUS 3aJa4yM 3alMChIBATh KPATKOE YCJIOBHE, BBISIBISATh HEJOCTAIOIINE WU
U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE JI PEIICHUS,
IPOBOAUTD PACUYETHI U OLICHUBATh PEAIUCTUYHOCTD MOIYYEHHOTO 3HaYCHUS (PU3NUECKON
BEJINYHUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (PU3UUYECKUX
METO/IOB,  HWCIIOJNB3ysl  ONMCAaHUE  MUCCIENOBAaHHS,  BBIAEIATH  IPOBEPAEMOE
IIPEAINOJIOKEHNE, OLICHUBATh IPaBUIIBHOCTh IOPSAAKAa IPOBEACHUS HCCIEIOBAaHNUA,
JienaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAECHUIN U OIBITOB;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3MYECKUX SABJICHUA WIH (U3HUYECKUX
CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HpIOTOHaA, 3aKOHa COXpaHEHUs SHEPIHUH,
3aBHCHMOCTb Iepro/ia KoueOaHuil MPyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU
OpYKUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYAbl MaJlbIX KoJieOaHUM, MpsMOJUHEIHOe
pacnpoCTpaHEHUE CBETa, PA3J0KEHUE OENoro CBeTa B CHEKTP, M3yYEHHUE CBOWCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOMparoiiei
JUH3e, HAOMI0eHUE CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyUYEHHs): CAMOCTOSITEIIbHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHMs, OMKCHIBATH XOJ] ONBITA U
€ro pe3yNbTaThl, (POPMYITHPOBATH BHIBOIBL;

IPOBOJUTH NIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, Onpenensis cpeaHee
3HAUYCHUE U3MEpAEMON BeTUYHHBI ((POKYCHOE pACCTOSHHME COOMpAIOIIECH JIMH3bI),
000CHOBBIBaTh BHIOOP cr1oc00a M3MepeHusl (M3MEPUTEIBHOTO TPUOOpa);

IPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PM3HMUECKUX BETMYUH C UCTIOJIb30BAHUEM
NPSAMBIX U3MEPEHUM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HayaJIbHON CKOPOCTH, Meproia KoiebaHUl MaTeMaTHYeCKOro MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YyIJIa OTPaKEHMsI CBeTa OT YIVIa NaJCHHUA W YIJIa IPEJOMIICHUS
OT yrIjla MaJeHus ): INIAHUPOBATh UCCIIEN0BAHUE, CAMOCTOSTENIBHO COOMPATh YCTAHOBKY,
(bukcHpoBaTh PE3yNbTaThl MOTYYCHHONW 3aBHCHUMOCTH (PU3WYECKUX BEJIWYMH B BUJC
Ta0JIUL ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3YyJIbTaTaM MCCIEA0BAHNUS;
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IPOBOJUTH KOCBEHHBbIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CpeHss CKOPOCTbh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO MajeHMUS,
XKECTKOCTh MPYKUHBI, KOXQ(UIMEHT TPEHHUs CKOJIbKEHHUS, MEXaHW4eckas padora H
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJICOAHUIM MaTEMaTUUYECKOTO U IPYKUHHOTO MasiTHUKOB,
OIITUYECKasl CUJIa COOMPAIOLIEH JTUH3BI, paAMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHHUS,
coOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINIOJHITh HW3MEPEHHUs, CIeIys
MPEVIOKEHHOW WHCTPYKIMU, BBIYUCISATh 3HAYEHUE BEIWYMHBI M aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM MOrPEIIHOCTH U3MEPEHUM;

coOMroaTh MpaBuUjia TEXHUKH O€30MacHOCTH Npu padboTe ¢ JTabOpaToOpHBIM
000pyAOBaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YUEHHBIX (PU3UUECKUX MOJENEN: MaTepuaibHas
TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUECUHBIMH HMCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO $/1pa;

XapaKTEepU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUSA (B TOM YHUCJIE: CIIUIOMETP, AATUUKH MOJOKEHUS,
PacCTOSIHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJbI, CIHEKTPOCKON, JO3UMETpP, Kamepa BuibCcoHa), UCHONb3ys 3HAHUS
O CBOMCTBaX (pU3NYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU PEIICHUH
y4E€OHO-IIPAKTUUECKHUX 3a/1ay, ONTUYECKUE CXEMbl I TMOCTPOEHUS H300paKeHU
B IUIOCKOM 3€pKajie U cCOOMparoien JTMH3e;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HH(GOPMAIMI0 O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HMU HJs OOECIeUeHMs
O0e3omacHOCTH Mpu oOpalieHuHu ¢ NOpuOOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 310pOBbS U COOTIOACHNS HOPM 3KOJIOTHUECKOI0 MOBEICHUS B OKPYKaroIIen
cpene;

OCYUIECTBJIATh TMOUCK HWH(popmanuu Quznyeckoro conaepxkanuss B HHrepHere,
CaMOCTOSITENILHO (pOPMYJUPYSl TMOUCKOBBIA 3ampoC, HAXOIUTh MYTH OMNpPEIEICHUs
JIOCTOBEPHOCTH TOJYyYeHHOM WH(GOpPMAllMM Ha OCHOBE UMEKIIMXCS 3HAHUA W
JOTIOJTHUTENBHBIX UCTOYHUKOB;

WCIIOJIb30BAaTh MPHU  BBIIOJIHEHUU YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJIAPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepuaibl, PECypChl CETH
Wutepuer, Bnaaerb npuéMaMud KOHCIIEKTHUPOBAHMSI TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE NHCHBMEHHbIE W YCTHBIE COOOILEHHS Ha OCHOBE
uH(OpMAIIUU M3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COACpPKAHUS, ITyOIMIHO
MIPEACTABIATh PE3YJIbTAThl IPOCKTHOM WIIM UCCIEA0BATENBCKOM NESTENBHOCTH, IIPU 3TOM
rPaMOTHO HCHOJIb30BaTh W3YYCHHBIM NOHATUMHBIA ammapar HW3y4aeMoro pasjena
GuU3MKKM W COMPOBOXIATh BBICTYIUICHHWE TMPE3EHTAIMel ¢ yd4&€TOM OCOOEHHOCTEM
ayJIUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaumenoBanue KommaectBo | IIporpammuoe coaepxkanre |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYaOIIUXCS
n/m pa3/iesioB U TEM 4acoB

y4eOHOT0 MpeMeTa

Paznen 1. ®usuka u ee poJib

B NIO3HAHUM OKPY:Ka0UIero Mupa

BeJIMYUH. PU3nyecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexaynapoaHasi cucrema
€JIMHUIL

1.1 | ®usuka—Hayka 2 ®dusnka — HayKa o pupojie. | BrisiBieHue paznuuuii Mexay pU3nyecKuMu u
O MPUPOJIE SIBreHus npUpPOIbL. XUMUYECKUMHU MPEBPAILICHUSIMHU.
Du3nyYECKUe SIBJICHUS: Pacno3naBanue u knaccudukaius GU3nIECKuX
MEXaHUYECKUE, TEIUIOBbIC, | SIBIICHUI: MEXaHUYECKUX, TETUIOBBIX,
3JIEKTPUYECKUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Habmronenue u onucanue Gu3n4ecKux siBICHUM
3BYKOBBIC
1.2 | ®uznueckue 2 dusnyeckre BEIUUNHEIL. OnpeneneHue 1EeHbI JCICHUS Kb
BEJINYUHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TpUdOpa.

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHU C YYETOM NOTPELIHOCTEN.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.
N3mepenne Temneparypsl Ipy HOMOIIU
KUIKOCTHOTO TEPMOMETPA U JaTUUKa
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TIOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUHN, MAJTBIX
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IPOMEXYTKOB BpeMeHH. O0cykaeHne
IpeJIaraéMbIX CIIocOOO0B

1.3. | EcTecTBeHHO- 2 Kax ¢usuka u npyrue BriaBukeHnue runores, 00bICHIIOUMX MTPOCTHIE
HAy4YHbIA METO]T €CTECTBEHHBIE HAYKH SIBIICHUSI, HAIIPUMED:
MO3HAHUS M3Y4YaloT IPUPOLY. — MOYeMy OCTaHaBJIMBACTCA ABUKYIIIEECS
EcTtecTBeHHO-HAYUYHBIN 10 TOPU30HTAIBHON OBEPXHOCTH TEJIO;
METO]T IO3HAHMUS: — TI0YEMY B JKapKyIO TIOTOTy B CBETJION OJICHK/IE
HaOJII0/IeHNEe, TOCTAHOBKA | MIpOXJIagHel, yeM B TéMHOM. [Ipennoxenue
HAy4YHOT'0 BOIpOca, CIOCOOOB MPOBEPKHU TUIIOTE3.
BBIJIBUJKEHUE TUIIOTE3, [IpoBenenue nccaenoBaHus MO NPOBEPKE KaKOii-
AKCIIEPUMEHT TI0 TIPOBEPKE | TMOO TUTIOTE3HI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTernx Moaene puandeckux
HAO0JII0/1AEMOTO SIBJICHUS. SIBJICHHUM (B BHJI€ PUCYHKOB UJIU CXEM), HAI[pUMEP
Onucanue pu3nUecKux NaJICHUE MTPEAMETA; MPSIMOJINHENHOE
SBJIGHUH C TIOMOILBIO pacnpocTpaHEeHHE CBeTa
Mozenen
Hroro no pazgeny 6
Paznen 2. [lepBoHauyajibHbIEe CBeCHUS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHnue BemiecTBa 1 CrpoeHue BellecTna: HaGnronenue u nHTEpIIpETAIIHSI OTIBITOB,

aATOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. OTbITHI,
JIOKAQ3bIBAOIIINE
JTUCKPETHOE CTPOEHUE
BEIIIECTBA

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYT

C UCTIOTb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CHUJIOBOM MUKpockone (ACM) —
nabopaTtopHas pabora mo Teme: «OreHka
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JraMeTpa aToMa METOJIOM PSJIOB
(c ucronbp3oBaHueM (oTorpaduii).
Omnpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBuxxeHue u
B3aMMOJICHCTBHE
YaCTHI] BEILIECTBa

JIBU>KEHHE YaCTHII
BemecTBa. CBSI3b CKOPOCTH
JBH>KEHUS YaCTULL

C TEMIIEpaTypou.
bpoyHOBCKOE nBUKEHNE,
b dy3us.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBAHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBYDKEHUS U sIBIICHUS Tuddy3un.

[IpoBenennie 1 00BICHEHUE OTBITOB

10 HAaOTFOCHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
[IpoBenenue u 0OBICHEHHUE OIBITOB TIO
00HAPYKEHHUIO CHJT MOJIEKYJIIPHOTO TIPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHUSI BEIIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEU U TBEPIBIX
(KpUCTAILITUYECKUX ) TEN.
BzanmocBs3p Mex Iy
CBOICTBAaMH BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OcoOOEHHOCTH
arperaTHbIX COCTOSIHUAM
BOJIbI

Onucanue (C UCHOJB30BAHUEM MPOCTHIX
MOJIeJIei) OCHOBHBIX Pa3IN4Mil B CTPOCHHUH Ta30B,
JKUIKOCTEU U TBEPBIX TEII.

OO0BscHEeHHE MAJION CXKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOTBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHust GOpMbI TBEPABIX TET U
TEKY4eCTH >KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YACTUIIbI HAXOASITCS
B CpeAHEM JajbIle APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIBI U
CYILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMO/ieiicTBHeE TeJl

3.1 | Mexanudeckoe 3 Mexannueckoe aBmxeHue. | MccnenoBanne paBHOMEPHOIO JBHKECHMUS,
JBUYKCHHE PaBHOMepHOE 1 OIPEIEICHUE €TO NPU3HAKOB.
HepaBHOMEpHOE ABmkeHue. | HaOroneHne HepaBHOMEPHOTO ABM)KEHUS U
Cxkopocts. Cpensss OIPEIEIICHUE €T0 OTVINYMI OT PABHOMEPHOIO
CKOPOCTb IIpU JIBUYKEHUS.
HEPaBHOMEPHOM Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBIKEHUH. Pacuér myTn M | ABWOKEHUSA (IIAPUKA B )KUIKOCTH, MOJAEIH
BPEMEHU JBUKEHUS AJIEKTPUYECKOTO0 aBTOMOOWIIS U T.1.).
Omnpenenenne cpeaHe CKOPOCTH CKOJIbKEHHUS
OpycKa WK IIapuKa M0 HaKJIIOHHOM IIOCKOCTH
Pewrenue 3ana4 Ha onpeiesieHUE My TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOIO JBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTU ITyTH U CKOPOCTH
OT BPEMEHH
3.2 | Muepuus, macca, 4 SBneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SIBIICHHM,

IINIOTHOCTB

uHepuuu. Bzanmoneicraue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJIA.
IImoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIUHUIE 00BEMa
BEIIeCTBA

00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT MTPU TOPMOKEHUHU UIIU PEZKOM
MaHEBPE aBTOMOOMIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IPEKPATUTH JBH)KEHUE HA BEJOCUTIEAE
WJIM CaMOKaTe " T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JNBW)KCHUS TEJla B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TeNl.

Pemenue 3a1a4 Ha onpeneneHue MacCol TENA, €ro
00BbEMa U IIIOTHOCTH.
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[IpoBeneHue u aHAJIU3 OTIBITOB,
JEeMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOpPOCTH TeJla OT €r0 Macchl MpH
B3auMoeiicTBun Ten. M3MepeHune maccel Tena
Pa3IMYHBIMHA CLIOCOOAMH.

Omnpenenenne TUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl M 00bEMaA

3.3

Cumna. Buape! cun

14

Cuna Kak xapakTepUCTHKa
B3aMMOJICUCTBHS TEJI.
Cuna ynpyrocTtu 1 3aK0H
I'yxa. M3mepenue cusl

C IIOMOILBIO TMHAMOMETDA.
SIBiieHUE TATOTEHHS U CUJIA
TsokecTr. Cuna TSKECTH
Ha JpyTUX IUIAHETaX.

Bec Tena. HesecomocTs.
CroxxeHue cui,
HaIPaBJICHHBIX 110 OJTHOU
IIPSIMOM.
PaBHOpelCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
1okos1. Tpenue B mpupoze
Y TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUIUHBI
U3MEHEHUS CKOPOCTH TeJla WK €To 1ehOopMalnu.
Onuncanue peanbHBIX CUTYalln B3aUMOJIEVCTBUSA
T€JI C IOMOILBIO0 MOJEJIEH, B KOTOPBIX BBOJUTCS
HNOHATHE U N300pa’kE€HUE CUIIBI.

N3yuenue cunel ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT yJIJIMHEHUS
PE3MHOBOIO NIHYPa WIH MPY>KUHBI

(c moctpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYallMi, B KOTOPBIX
IPOSIBIISIETCS IEVCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHaJIN3 CUTyalUi, CBA3aHHBIX C SBJICHUEM
TATOTEHUS.

OObsicHeHNEe OPOUTAILHOTO ABUKEHUS TUTAHET

C UCIIOJIb30BaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
VHEPLHH.

N3Mmepenune Beca Tena ¢ TOMOIIBIO JUHAMOMETPA.
O060cHOBaHKE 3TOTO CIIOCO0A U3MEPEHUS.
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Ananus u MOACIUPOBAHHUC ABJICHUA HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE MOJIy4eHUE MTPAaBUIIA
CJIO’KEHUS CUJI, HAMPABJICHHBIX BJIOJIb OJTHOM
npsMoi. OnpeeneHrne BETMYUHbI
PaBHOAEHCTBYIOLIECH CHIL.

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEMN.

AHaJIN3 TPAKTUYECKUX CUTyalluid, B KOTOPBIX
MPOSIBIISICTCS ICMUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BaAHUE
MNOAIIMITHUKOB, IJIABAHWUE BOJHBIX KUBOTHBIX
u ap.). Pemienne 3aiay ¢ MCHOJIb30BaHUEM
dbopmyn 1151 pacu€ra CUIIbI TSHKECTH, CHITBI
YOPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny
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Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

Hasnenue. Ilepemaua
JIaBJICHUSI TBEPABIMU
TeJIAMU, KUJIKOCTIMHU
Y ra3amu

3

Hapnenue. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHUS
nasJjeHus. /laBieHue rasa.
3aBUCUMOCTh JaBJICHUS
rasa otT oonéma,
TEeMIIEPATYPHI.

AHaim3 ¥ 00BACHCHHE ONIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBIICHUSI.

ObocHOBaHME CTOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUS TaBIICHUSI.

W3yueHue 3aBUCUMOCTH JIaBJICHUS ra3a
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[lepenaua naBneHus
TBEPIBIMU TEIIAMH,
KUAKOCTSIMHU U Ta3aMHu.
3akoH [Tackans

oT 00bE€Ma U TEMIIEPATYPHI.

N3yueHnue ocoOeHHOCTEN NIEpeIauu aBICHUS
TBEPIBIMU TEJIAMH, YKUIKOCTSIMU U Ta3aMH.
OO6ocHOBaHUE Pe3yJbTATOB OINBITOB
0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
AKUIKOM U Ta3000pa3HOM COCTOSHUSX.
OKCIEPUMEHTAIIBHOE 1I0KA3aTENBCTBO 3aKOHA
[Tackans.

Pemenne 3a1a4 Ha pacy€T JaBiIeHUs TBEPAOTO
Tena

4.2 | laBieHuE )KUIKOCTH 3aBUCHUMOCTD JIABJICHUS HccnenoBanune 3aBUCUMOCTH JJABJICHUS KUAKOCTH
MKUJKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHUS U IIIOTHOCTH KUIKOCTH.
[TueBmatnyeckue mamunel, | HaGmronenue u o0bsiCHEHHE THAPOCTaTUYECKOTO
I'mppocraTnueckuit napajiokca Ha OcHoBe 3akoHa [Tackans.
napajokc. CoobOmaronuecs | 3ydeHue coobmarommxcs CocyA0B.
cocynsl. I'mapasianueckue | PerieHue 3ana4 Ha pacuéT qaBiIeHUs JKUAKOCTH.
MEXaHHU3MBbI OO0bsicHEeHUE TPUHITUIIA ICUCTBUS
TUPABINYECKOTO Mpecca, MHEBMATUYECKUX
MaIIH.
AHanu3 1 00BsICHEHNE IPAKTUIECKUX CUTYAIUH,
JEMOHCTPUPYIOUTUX MPOSBICHUE JaBJICHUS
KUJKOCTH U 3aKkoHa [lackans, Harpumep
IIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe AtMocdepa 3emin u DKCIepUMEeHTaTbHOE 0OHAPYKEHHE
JaBJICHUE aTMoc(epHoe JaBieHuUE. aTMOC(EpHOro JaBJICHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUA

Amnann3 1 00bSICHEHHE ONBITOB U IMPaKTHYCCKUX

35




BO3/YIIHOM 000JI09KH
3emun. OnbiT Toppuuesnu.
N3mepenne armochepHoro
naBiieHus. 3aBUCUMOCTD
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

IUI U3MEPEHUs
aTMoc(hepHOro 1aBIeHUS

CUTYyallH, CBSI3aHHBIX C JEUCTBUEM
aTMOC(hEepHOTo JaBJIECHUS.

OOBbscHEeHHE CYIIEeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHUS Ha APYTHX IUTaHeTax U JIyHe.
OOBbscHEHNE U3MEHEHUSI IUIOTHOCTU aTMOC(EpPbI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3aga4 Ha pacdy€r aTMOCPEPHOTO
JABJICHUS.

N3yuenue ycrpoiicTBa 6apomeTpa-aHeponia

4.4

JlericTBuE )XUJIKOCTH U
rasa Ha Morpy>kKeHHOe
B HUX TEJIO

JlencTBUE )KUIKOCTH U rasa
Ha IOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [lnaBanue Te.
BoznyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE JIEUCTBHUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BHITAIKUBAIOIIEH CUIIBL,
JNEUCTBYIONIEH HA TEJO, MOTPYKEHHOE

B KHUJKOCTb.

[TpoBenenue n 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITAJIKABAIOIIEH CUJIbI, IEMCTBYIOILIEH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B ’KUJIKOCTh YaCTH T€Jla U OT MJIOTHOCTHU
AKUJKOCTH.

IIposepka nezasucumocmu vimanxkugaroue
cumbl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccol meua.

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE

oT 00bEMa MOTPYKEHHOM B KHUIAKOCTH YaCTH TeJa.
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Pemenue 3a1a4 Ha npUMEHEHNE 3aKOHA
Apxumena u yclIoBHs IIJIaBaHUS TEIL.
KoHcTpynpoBanue apeomeTpa wim
KOHCTPYUPOBAHUE JIOJIKU U ONIPELIEIICHUE €€
Irpy30I0ABEMHOCTI

Hroro no pazneny

21

Pa3zneun S. PaGoTra 1 MOIHOCTH. DHEPIrUus

5.1

Pabora n MOITHOCTD

3

Mexanunueckas padora.
Mo1niHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKON paOdOThI CUIIBI TSKECTH

IIPU NIAJICHUHN TEJIA U CUJIbI TPEHUS

IIPYU PAaBHOMEPHOM IEPEMELIEHUHN TETIa

110 TOPU30HTAJILHON IIOBEPXHOCTH.

Pacuér MmomuHocTH, pa3BuBaeMoi Nnpu nNoabEMe
IO JIECTHUIIE.

Pemenue 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 6JI0K, HaKJIOHHAs!
IJI0OCKOCTh. [IpaBuino
paBHOBECHS phlyara.
[IpumeHnenue npasuiia
paBHOBECHS pblyara

K OJI0KY. «30510TO€
npaBuiIo» Mexanuku. KI1J]
POCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHHU3MOB Ha IIpUMEpE pbluara, MoJABUKHOTO U
HEIIOABIKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS phluara.
OGHapy>keHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK¥Ke

B )KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT pu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenue 3a1a4 Ha NprUMEHEHHE MTPaBUIIA
paBHOBecus pbryara u Ha pacuér KII1/]

5.3 | Mexanuueckas 4 MexaHuueckas SHEpTHusl. DKCIEepUMEHTAIIBHOE ONPEIEICHUE N3MEHEHHUSI
HEPrus Kunernyeckas u KWHETUYECKOW U OTEHIMAIbHON SHEPTUHU TeNa
MOTEHIMAaJIbHAs SHEPTHSI. IIPU €r0 CKaThIBAHWU 10 HAKJIOHHOW TIOCKOCTH.
[IpeBparenue oaguoro Buaa | PopMyInpoBaHUE HA OCHOBE HCCIIEA0BAHUS
MEXaHUYECKON YHEPTUHU 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
B Apyroil. 3akoH OO6cyx1eHre rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXaHUKE Pemienue 3a1a4 ¢ MCMOIb30BaHUEM 3aKOHA
COXpPaHEHUs YHEPTHH
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KUIIACC

Ne
/o

HaumenoBanue
pa3esioB U TEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoO€ conepkaHue

OcHOBHBIC BUABI ACATCIBHOCTH o6yqa101unxca

Pa3gen 1. TenioBble AIBJIeHUA

1.1

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. ONBITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH.

Mogenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMauMBaHue 1
KANWUIPHBIC SIBJIICHHUS.
TennoBoe pacmMpenue u
cKaTue

HaGntonenue v nuHTEpIpeTalyst ONbITOB,
CBUJETENBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

Pemrenue 3a1a4 no OLleHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHIIE 00bEMaA
BEIIECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep,
¢dparmenTta noamsl JIlykpeuus «O npupone
BEIIICH») C M3JI0’)KEHUEM 000CHOBaHUN aTOMHOMN
TUTIOTE3bI (CMBICTIOBOE uTeHHE). OleHKa
yOeIUTETbHOCTH 3TUX OOOCHOBAHMA.
OO0bsicHeHne OPOYHOBCKOTO JIBWKEHUS, SIBIICHUS
mubdy3un v pa3Iuyuil MeXa1y HUIMH Ha OCHOBE
II0JIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEILIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IM4Uii B CTPOCHUU
ra3os, )KMJIKOCTEW U TBEPABIX TEJ

C HCMOJIB30BAHUEM MOJI0KEHUIN MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBeaeHnE ONBITOB 1O BBIPALUBAHUIO
KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaWIIAPHBIC ABJICHUS U
SIBIICHHE CMa4YHBaHHUS.

OOBsICHEHUE PO KAITWIISIPHBIX SBJICHUI

JUJISL IOCTYTUICHUS BOJIBI B OPTaHU3M PACTECHHUM.
Habmronenue, npoeieHue U 00bSICHEHUE
OIIBITOB IO HAOIIOAEHUIO TEIIOBOTO
paclIMpeHus ra3oB, )KUIKOCTEW U TBEPJIBIX TEI.
OObsicHeHUE coXpaHeHUs] 00BEMA TBEPIBIX TET,
TEKYYECTH KUAKOCTH (B TOM YHUCJIIC, PA3HULIbI

B TEKYUYECTHU JIJIsl Pa3HbIX KUJIKOCTEMN),

JIaBJICHMS rasa.

[IpoBenenre onbITOB, JIEMOHCTPUPYIOIIAX
3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bEMa 1
HarpeBaHUs WIIH OXJIKICHUS, U X OOBICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYCHMUSI.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHU ra30B, JKUIKOCTEU U TBEPABIX TEI

1.2

TerutoBbIe MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJTIOBOTO JIB>KEHUS
yacTul. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIuu: TEIJIoNepeaada u
coBepieHne padoTsl. Buabl
TEILIONEpeaauH:

OO060cHOBaHME TIPABIIT H3MEPECHHUS TEMIICPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOOOB U3MEPEHUSI U
IIKaJI TEMIIEPATYPHI.

Habmronenne n 00bSICHEHHE ONBITOB,
JICMOHCTPHPYIOIINX U3MEHCHUE BHYTPCHHEH
SHEPTUM Tejia B pe3yJIbTaTe TEIUIoNepeIaun 1
paboThI BHEIITHUX CHIL.

Habmronenne u 00bICHEHHE OIBITOB,
oOCy>KJIeHIE MPAKTUIECKUX CUTYAaIIHH,
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TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.
KonuuecTBO TEMIOTHI.

VY nenbHasg TEMJI0EMKOCTh
BenrecTBa. TemrooOMeH u
TEIIOBOE PABHOBECHE.
YpaBHEHHE TEIIOBOTO
Oamanca. [InaBnenue n
OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY aensHas TEIUioTa
TJIABJICHMS.
[TapooOpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunienune. Y nenpHas
TEIJI0Ta MapooOpa3zoBaHU.
3aBUCUMOCTH TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(EepHOro
JIaBJICHUS.

BnaxnocTs Bo3yxa.
DHeprus TOIIMBA.

VY neapHas TenjaoTa
CrOpaHusl.

[Tpunuumel paboThl
TerIoBbIX Aurareneit KIT/]
TEIUIOBOTO JBUTaTEIA.
TenoBkIe ABUTATEIIN U

JEMOHCTPUPYIOIINX PA3TUYHbIE BUIBI
TEeIIonepeaaun: TeIIONPOBOAHOCTbD,
KOHBEKIIUIO, U3JIyYCHHE.

HccnenoBanue sBieHus TEI000MeHa

IIPY CMENIMBAHUU XOJOAHON U TOPSTYEN BOJIBL.
HaOmronenue ycTaHOBIEHUS TETJIOBOTO
PaBHOBECHUS MEXTY TOpSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MepeHNE) KOTUYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOHN MPHU TEIIO0OMEHE
C HarpeThiM METATUYECKUM HUITUHAPOM.
Onpenenenue (M3MEPEHUE) yICTbHOU
TEIUTOEMKOCTH BEILIECTBA.

Pemenue 3ama4, CBsI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI U TETUIOEMKOCTH

IPU TETJI000MEHe.

AHaJIN3 CUTyalluid MPAKTUYECKOTO
MCIIOJIb30BaHUs TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuaioB, HAPUMED, B LEISIX
SHEProcOEPEIKCHMS: TEIIION3OJISIINS,
sHeprocoOeperarIre KpoIIli,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBieHuit ucapenus u
KOH/JICHCAIINH.

Uccnenosanue npouecca ucrnapeHust

Pa3IUYHBIX )KUIKOCTEH.

OObsicHEeHUE SBJICHUN UCTIAPEHUS U
KOHJIEHCAIlMX HA OCHOBE aTOMHO-
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3alIUTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXPAaHEHHUS U
MIPEeBpAIEHUS SHEPTUU
B TEIUIOBBIX MTPOLIECCAX

MOJICKYJISIPHOTO YYCHUSI.
HaGnronenue n 00bsICHEHHE MTpoTiecca KUTICHUS,
B TOM YHCJIC 3aBUCHUMOCTH TEMIIEPaTypPhl
KUTICHHSI OT JABJICHHSI.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOMN
BJIQYKHOCTH BO3/IyXa.

HaGnronenue nporiecca miiaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEHHeE MPOIIECCOB TIJIaBICHUS
KPUCTAJUIMYECKHUX TEJ U Pa3MsTueHuUs

IIPY HarpeBaHWN aMOP(HBIX TEIL.

Onpenenenue (M3MEPEHNE) YAETbHON TETIOTHI
TIJTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUTABJICHUS U
KpUCTAJUTA3AITMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUCHHSI.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETJIoONepeaavr MMPH TUTABICHUH H
KpUCTAUTH3AIIH, CTIAPCHUH U KOHJICHCAITNH.
AHau3 CUTyanuii MPaKTUYECKOT0 MPUMECHCHUS
SIBJICHUW TUJIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMep, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboTel 1 00BICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruucnenue KoqudecTBa TEIIIOTHI,
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BBIJICIISIIOLIECTOCS IIPU CTOPAHUM PA3JTUYHBIX
BU0B ToruuBa, U KIIJI asurarens.
OOGcysx1eHre YKOJIOTHYECKUX TTOCIICICTBUN
VICTIOJIb30BaHUs JIBUTATENICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U TUPOIIEKTPOCTAHIIAN

Hroro no pazneny

28

Paznen 2. JnekTpuueckue u

MAardHUTHbIC AABJICHUA

2.1 | DnexkTpuueckue
3apsbl.
3apsKEHHBIE TEa U

HUX B3aUMOJCHCTBHUSA

7

DIIEKTpU3ALUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmopencreue
3apsKEHHBIX TEJL.

3akoH Kyrnona (3aBUCHMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSAI0B U
PaCCTOSIHUS MEXIy Telamu).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO TOJIS.
[IpuHUMI cyneprio3uuuu
AJIEKTPUYECKUX TTOJIEU

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3aps0B. DJIEMEHTAPHBIN
AIEKTPUYECKUH 3apsia.
Ctpoenue aroma.
[IpoBonHMKY U

Habmronenue u npoBeieHUE OIMBITOB

0 JICKTPHU3AIMHU TN MPU COMPUKOCHOBEHUU U
VHIYKLHEH.

HaOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.

OObsicHEeHUE MPUHLUIIA IEUCTBUS SJIEKTPOCKOIA.

OOBsicHEHUE SIBJICHUMN DJICKTPU3AILINU

MIpY COMTPHUKOCHOBEHUH TE€JI U UHIYKIIUEH
C MCIIOJIb30BaHUEM 3HAHUI O HOCUTEIIX
AJIEKTPUUECKUX 3aPsI0B B BEILIECTRE.
Pacnio3naBanue u 00ObSICHEHHE SIBIIEHUI
AJIEKTPU3AIIMU B TIOBCETHEBHOM JKU3HU.
HaoOmronenne n 00bICHEHHE OITBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
AJIEKTPUUYECKOTO 3apsijia.

Habmntonenue onpIToOB 0 MOJICTUPOBAHUIO
CUJIOBBIX JJUHUM DJIEKTPUUECKOTO MOJIS.
UccnenoBanue neicTBUS AIEKTPUUECKOTO MO
Ha MPOBOJIHUKH U JUBJIEKTPUKHU
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AUBJICKTPHUKMU. 3aKoH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsiia

2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIEKTPUYECKUI TOK.
YcnoBus cymiecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
HCTOYHMKHN OCTOSTHHOT'O
TOKa. JlencTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUUECKHUI TOK

B JKHJKOCTSIX M r'a3ax.
DJIEKTPUYECKAS LIEMb.
Cwuna Toka. DJIEKTpUUIECKOe
HanpsiKEHUE.
ComnpoTuBiienue
MPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH OMa [iJ1g yyacTka
nemnu. IlocinengoBarenpbHOE U
napajijieJIbHOE COCIMHEHUE
IPOBOTHUKOB.

PaGorta u MOIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenua.
DJIEKTPUYECKUE LIETH U

HaOnronenue pa3nuyHbiX BUAOB IEUCTBUS
3JICKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUIOB JICHCTBHUS B IIOBCEIHECBHOM KU3HU.
Habmronenne BO3HUKHOBEHHMSI Ta30BOTO pa3psiia
Y DJICKTPUYECKOTO TOKA B KUIKOCTH

COopka 1 uCTbITAHUE IEKTPUUECKOM 11enn
IMOCTOSIHHOTO TOKa.

N3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 3aeKTpUIeCKOTro HaPsKEHUS
BOJIbTMETPOM.

[IpoBenenuie u 0ObSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO CONMPOTUBIIEHUS TPOBOJHUKA
OT €ro JJIMHBI, IO TTONEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha PE3UCTOPE.

ITIpoBepka npaBuiia ClI0KEHUS HAPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
pPE3UCTOPOB.

ITIpoBepka npaBuiia Jjisi CUJIbI TOKA

IIPY NAPAIIIETBHOM COEUMHEHUU PE3UCTOPOB.
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noTpeduTEnN
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyalui NOCJIEN0BATENBHOTO U
NIapaJuIeIbBHOTO COEUHEHHNSI IPOBOJHUKOB

B JJOMAIIHUX JIEKTPUUECKUX CETAX.

Pewenne 3anau ¢ ucnosibzoBanueM 3akoHa Oma
1 hopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIEHUS MIPHU MTOCIEA0OBATEIBHOM U
IapaJjICIbHOM COEAUHEHUH IPOBOIHUKOB.
Onpenenenre pabOThI JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Ornpenenenre MOITHOCTH JJIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepes
JAMIIOYKY OT HanpshKeHUs Ha Hel. OnpeneneHue
KII/l marpeBarens.

HccnenoBanue npeodpa3oBaHus SHEPTUU

IIPU MIOABEME I'PY3a DJIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPHUOOPOB.
OObsicHEeHHE TPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA JEUCTBUS IUIABKUX MIPEIOXPAHUTEIICH.
Pemenue 3amau ¢ ucnonap30BaHUEM 3aKOHA
Jixoynsa—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosIHHBIE MArHUTHI.
BzaumopericTBue
ITOCTOSTHHBIX MarHUTOB.
MarsauTHoOe moJie.
MarnauTHOe nmojie 3eMiIn

HccnenoBanue MarHiTHOIO B3aUMOIEHCTBUS
ITIOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U PA3/ICTICHUN.
HccnenoBanne MarHUTHOTO B3aNMMOIEHCTBHS
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U €ro 3HauCHHUE IS KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarsauTtHoe 1noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlericTBUE
MarduTHOTO II0JIS

HA MMPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBaHue
3JIEKTPOIBUTaTENEH

B TEXHUUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MIOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAUHEHUU U Pa3/ICTICHUH.
[IpoBeneHre ONBITOB MO BU3yAIM3aLUH MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3ydenue siBIE€HNUS HAMArHUYUBAHUS BEIIECTBA.
HccnenoBanue neMCTBUS IIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONBITOB, JEMOHCTPUPYIOIIUX
3aBHCUMOCTb CUJIbI B3aMMOJEHCTBUS KaTyIIKU
C TOKOM M MarHuTa OT CWJIbI M HAIIPABJICHUS TOKA
B KaTyUIKE.

AHaJIN3 CUTYyalMi NPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydenue nericTBAs MArHUTHOTO MOJIS

Ha ITPOBOJHUK C TOKOM.

N3ydyeHne nelcTBUs SIIEKTPOABUATATES.
Nsmepenne KII/] anexTpoaBurareabHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHNUM DJIEKTPOJABUTATEIIEH

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U . )

2.4

DJIEKTPOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. SABneHne
AJEKTPOMAarHUTHOU
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop.

OIBITHI IO UCCIICIOBAHUIO SIBJICHUSA
AJICKTPOMArHUTHOM MHAYKIIMU: UCCIICOBAHUE
VW3MECHCHUN 3HAYECHUS Y HAIPABJICHUS
VHIYKIIHOHHOT'O TOKA
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CnocoObl oJTy4eHUs
AIIEKTPUUECKOM SHEPTUH.
DNEeKTPOCTaHIINU

Ha BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPTUH

Hroro no pazneny 37
PezepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KUIIACC

No HaumenoBanue KomuuectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUbI J€ATEIBHOCTH O0yYAOIIUXCS
/11 pa3aenoB U TEM JacoB
y4eOHOTro IpeameTa
Pa3nen 1. Mexanndeckue siBJICHUSA

1.1

MexaHndueckoe
IIBHOKEHHE U CIIOCOOBI
€ro OMMHUCAHUS

10

MexaHnuyeckoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO IBUKCHUS.
PaBHOMepHOE
IPSAMOJIMHENHOE JBUKEHHUE.
HepaBaomepnoe
IPSMOJIMHENHOE JBUKEHHE.
Cpennsisi 1 MTHOBEHHAsI
CKOpOCTB TeJa IIpU
HEPaBHOMEPHOM JIBUKECHUHU.
Yckopenue.
PaBHOyCcKOpEeHHOE
MIPSIMOJIMHENHOE JIBUYKEHUE.
CBoOomHOE TIaZICHHE.
Omnpitel [Nanumes.
PaBHOMEpHOE IBMKEHHUE

110 OKPYKHOCTH.

Ilepnon u wactora
oOpaienus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHUE Pa3IMYHbIX TPUMEPOB
MEXaHUIECKOTO JIBMKCHHUSI.

OO6cyxaeHue rpaHul] IPUMEHUMOCTHA MOJICIU
«MaTepuaIbHas TOUKa.

Onurcanre MEXaHUIECKOTO ABMKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHUE, TabIuIa,
rpaduk).

AHanu3 )XU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBIKCHUS.

Habmonenne MexaHN4ecKoro JABIKEHUS Tela
OTHOCUTEJILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUI IBUKEHUS
OJTHOTO Y TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUYETA.

Amnanu3 tekcta ["anmmnest 00 OTHOCUTETBFHOCTH
JIBIKEHUS, BHITIOTHEHHE 3aJaHUI TI0 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeaHe CKOPOCTH CKOIBbKEHUS
OpyCKka WM ABWKCHUS IIapyKa M0 HAaKJIOHHOU
MJIOCKOCTH.

AnHanu3 u 00CyXJIeHUE CIIOCOO0B
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[lenTpocTpemMuTeEnbHOE
yCKOpEeHue

MPUOIMKEHHOTO ONPEIETICHNUS] MTHOBEHHOU
CKOpPOCTH.

Omnpenenenre CKOpOCTH PABHOMEPHOTO
JBYOKEHUS (IIapyKa B )KUAKOCTH, MOJCIIH
AIEKTPUIECKOTO aBTOMOOWIIS | T. 1I.).
OnpeneneHue MyTy, MPOHICHHOTO 3a TAHHBII
MMPOMEKYTOK BPEMEHHU, U CKOPOCTH TEJIA

110 rpauKy 3aBUCUMOCTH IyTH PABHOMEPHOTO
JIBOKCHUS OT BPEMEHH.

OO0cyx1eHrEe BO3MOXKHBIX MTPUHIIUIIOB
JeUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETPOB).

Brruncienue myTv ¥ CKOPOCTH MPHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABUKEHUU
Tela.

Onpenenenue NPORIECHHOTO MyTH U YCKOPEHUS
JBYDKCHUS TeJa 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MIPSAMOJIUHENHOTO
JIBUKEHHS TeJla OT BPEMEHH.

Ilposepka cunomesvl: eciu

npU PasHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psio He4émHulX yuces, mo
COOmMeemcmayuwue NPOMeNCymKu 6pemeHu
0OUHAKOBYL.
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OmnpeneneHue yCKOpeHus Tela

IIPH PAaBHOYCKOPECHHOM JBHKCHUHU

10 HaKJIOHHOH TUIOCKOCTH.

M3mepenne rmepro/ia ¥ 9acToThl 00paIicHUsS
TeJa M0 OKPYKHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JBIDKEHUS TeJia TI0 OKPY>KHOCTH.

Pemenue 3amau Ha onpeieieHUE
KHHEMAaTHYECKUX XapaKTePUCTUK
MEXaHUUYECKOTO JBIKCHHS PA3TUUHBIX BUIOB.
PacrosnaBanue u npuOImKEHHOE ONTUCAHNE
Pa3TUYHBIX BUJOB MEXAaHHUECKOTO JIBFKCHHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMEpax CBOOOTHO
MaAfOIINX TeJl, ABMKCHHS KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U JP.)

1.2

B3aumoneiictBue Ten

20

[Iepseb1it 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHumn cynepno3suuuun
CHJL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUS TTOKOSI, IPYTU€ BUIBI
TPEHUS.

Cuia TSKEeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

HaOmnronenue u 00CyX1€HUE ONBITOB

C IBMYKCHHEM TeJjla TPH YMCHBIICHUHN BITHSHHS
JIPYTHX TeJl, MPENATCTBYIOIINX JIBHKECHUIO.
Ananu3 Tekcta [anuies ¢ onucaHuem
MBICJICHHOT'O SKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHCHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIUU B PA3JIMYHBIX CHCTEMaX
OTCYETA.

Hab6nronenue u 006Cy)aeHnEe MEXaHUYECKIX
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Y ckopenue cBOOOIHOTO
najeHus. /[BiKeHUe MIaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTh u neperpy3ku.
PaBHOBecHe MaTepranbHOU
TOYKU. AOCOIIOTHO TBEPI0E
Tesio. PaBHOBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaueHus.. MOMEHT CHUIIBL.
LenTtp TspKECTH

SBJICHUH, IPOUCXOIALINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKH.

JleificTBUS ¢ BEKTOpaMU CHJI: BBINIOJIHEHHE
3aJIaHUM 10 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habnoienue u/unm npoBeieHre ONbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MaCChl
Tena.

AHanu3 u 00bACHEHHE SIBJICHUN

C UCTIOJIb30BaHUEM BTOPOro 3akoHa HpioToHa.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA U MpaBuiia CIOKEHUS CUJIL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyalui, B KOTOPbIX HAOII0Jat0TCS
ynpyrue negopMainu, u uxX 00bsICHEHUE

C HCIIOJIb30BaHUEM 3aKoHa [ yka.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIBXKCHHS OT CHUJIbI HOPMAJIBHOI'O JaBJICHUS.

OO6cyxaeHue pe3yabTaToB UCCIICTIOBAHN.
Omnpenenenue ko3pPuienTa TpeHus
CKOJIBKCHUSI.

W3mepeHue cuibl TPeHHS TTOKOSI.
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Pemenue 3a1a4 ¢ ucnonas30BaHreM (POPMYITBI
JUTSL CUJTBI TPEHUS CKOJTBKEHUS.

AHanu3 IBWKEHUS TeJ TOJIBKO 0T IeHCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIJICHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MAJCHUS OT MACChI Tea.

OreHKka BeTUYMHBI CHITBI TSTOTEHUS,
JEHUCTBYIOIIEH MEXKIY IBYMsI TeJIaMU

(mJ1s pa3HBIX Macc).

AHanmM3 IBMKEHUS HEOCCHBIX Tell

MO/ IEUCTBUEM CHUJIbI TATOTCHUS

(C MCTIOJTB30BAaHUEM JIOTIOJTHUTEITLHBIX
MCTOYHUKOB UH(GOPMAIIHH).

Pemenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacu€Ta CHIIBI TSDKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OTIMCHIBAOIIICTO MPOSBICHUS 3aKOHA
BCEMHPHOTO TITOTEHUS; BBITIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenue u o0cyxkaeHHE ONBITOB

M0 U3MEHEHUIO Beca Tea MPU YCKOPEHHOM
JIBIKEHUU.

AHanu3 yCcJIOBU BOSHUKHOBEHHU S HEBECOMOCTH
U TIEPETPY3KH.

Pemmenwne 3amau Ha onpeneneHe Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, JeHCTBYIOIIUX Ha TEIO,
MOKOSIIIIEECs] Ha OTOpeE.
Omnpenenenre NEHTPa TSHXKECTU Pa3TUUYHbBIX TEIl

1.3.

3aKOHBI COXpAaHEHUS

10

Nmnynbc Tena. U3menenue
UMITyJIbca. IMIynibC CHIIBI.
3aKOH COXpaHEHUS
uMITyJbca. PeaktuBHoOe
JBUKCHHUE.

Mexanuueckas pabora u
MOIIHOCTh. PaboTa cun
TSXKECTHU, YIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbHas
SHEprus Tea, NOAHATOrO
Ha/Jl IOBEPXHOCTBIO 3EMJIH.
[TorenuuanbHas 3HEPTUS
CXKaTOW MPY>KUHBI.
Kunetnueckas sneprusi.
Teopema 0 KHHETHUYECKON
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON dHEPruu

HaOmronenue u o0cyx aeHHEe ONBITOB,
JEMOHCTPUPYIOIIUX NIEpeIauy UMITYJIbCca

P B3aUMOJICHCTBUY TEII, 3aKOH COXpaHEHUS
UMITYJIbCa MPU a0COTIOTHO YIIPYTOM U
HEYTPYTOM B3aUMOJICHCTBUN TE.

AHanu3 cuTyaluil B OKpy>Karomiei >ku3Hu

C MCTIOJIb30BaHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

PacmosnaBanue sIBJICHHUS pEaKTHBHOTO
JIBIDKEHUS B IPUPOJIE U TEXHUKE.
[IpumeHeHne 3aKoHa COXPaHEHUSI UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEyIpyroro B3anuMoIeHCTBHUSI,
YIPYTOT0 IMEHTPATBHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETOJIBUYKHO).

Pemenue 3a1a4 ¢ HCNIOJIb30BaHUEM 3aKOHA
COXpaHCHUS UMITYJIbCA.

Onpenenenue pabOThI CUIIbI YIPYTOCTH

IpY TOABEME TPY3a ¢ MCIIOIb30BAaHUEM
HEIOABUKHOTO ¥ TIOJIBMXKHOTO OJIOKOB.
N3mepeHre MOITHOCTH.

N3mepenre moTeHIMalbHONW YIHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBIL.
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W3mepeHne KNHETUYECKOW SHEPIUU TeNa

0 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
[IPY JIBUKEHUU 1IO HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEpPKa 3aKOHA
COXPAaHEHHSI MEXaHUYECKON IHEPIUr

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXpAHEHUS
MEXAHUYECKON SHEPTHUU IS pacuéra

MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM TENa.

Pemenue 3aJa4d C UCIIOJIb30BaAHUEM 3aKOHaA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hror

0 TIO pa3aeny

40

Pa3gen 2. MexannuecKkue Ko

J€0AHUA U BOJHBI

2.1

MexaHnuecKue
KOoJIeOaHus

7

KonebarenbHoe TBIKCHHE.
OCHOBHBIE XapaKTEPUCTUKHN
KOJIeOaHUM: TIEPUOT,
4acToTa, aMILUIUTY/1a.
MaremMaTu4eCcKum 1
MPYXKUHHBIN MasTHUKY.
[IpeBpanienue snepruu
pu KoJieOaTeIbHOM
JIBUKEHUH.

3aTyxarornue KojaeoaHusl.
BrinyxieHHbIC KOTIEOaHUS.
Pe3onanc

Habmonenne xonedanuii o1 1eiCTBUEM CHII
TSHKECTH U YIIPYTOCTH U OOHAPY)KEHUE
MO00HBIX KOJIEOAHUHN B OKPYKAIOIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJICOaHHI MaTeMaTHYECKOTO U MPY>KHHHOTO
MasITHUKOB.

HabGmronenne u 00bsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TTEpUOaa
KOJICOaHMI IMOABEIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOaHM

rpysa, ioaBCiCcHHOIO K JICHTC, OT MaCCHI I'py3a.

HaOmronenue u o0CyxkaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb MTEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a u KECTKOCTH MPYKUHEI.

[IpumeHeHre MaTeMaTHYECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIsl ONMCAHUS
KoJIe0aHU# B OKPY’KaIOIIEM MUDE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJTU OLICHKOM 4acTOThI (TIeproaa) KojieOaHuit
H3zmepenue yckoperust c60600H020 NAOEHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbie 1
MoIepeyYHbIe BOJIHBL. [[muHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHEeHuUs.
MexaHn4eCKHUE BOJTHBI

B TBEPAOM TeEIIe,
CEMCMUYECKHE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICcOTa TOHA. OTpakeHue
3Byka. MHdpa3Byk u
yIbTPa3BYK

OOHapyXeHUe 1 aHaJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaloIlleM MHpE.

HabGnronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJICIIN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruucnenve qiuHbI BOJTHBI M CKOPOCTH
pacmpoCcTpaHEHHS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTPE/ICTICHUE TPaAHUI]
YaCTOTHI CIIBIIIMUMBIX 3BYKOBBIX KOJICOAHHUIA.
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCTIOIH30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).

HaOmronenne u 00ObICHEHNUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHca.
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AHaJIN3 OPUTHHAJIBHOTO TEKCTAa, MOCBAMEHHOTO
HCIIOJIb30BaHUIO 3BYKa (WJIH YIbTPa3ByKa)

B TEXHUKE (3X0JIOKAIUs, YIbTPAa3BYK

B MEJIUIIMHE U JIP.); BHITOJHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IMOJI€ H JJICKTPOMATIHUTHBLIC BOJTHbI

3.1 | DnexTpoMarHuTHOE 6 DIEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
10JIE U DNEKTPOMAarHUTHEIC BOJHBI. | B3aUMOCBSI3b JJIEKTPUYECKOIO U MarHUTHOTO
3JIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.

BOJIHBI ANIEKTPOMATrHUTHBIX BOJIH. DKCnepUMEHTAIbHOE H3yUYE€HHUE CBOICTB
[IIxasa >JIEKTPOMAarHUTHBLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. cnionb3oBaHue C MOMOIIbI0 MOOMIBHOTO TesedoHa).
ANEKTPOMATHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3mMa.
ONeKTpOMarHuTHas IPUpoJa | AHaIH3 TEKCTOB, OMMCHIBAIOIIHNX MTPOSBICHHUSI
cBera. CKOpOCTh CBETA. AIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBbIe CBOMCTBA CBETA | KUBBIC OPraHU3MBbI, H3JIyUYE€HUS] HEOCCHBIX T
(CcMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jnyHbIX
NPUMEHEHUHN 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopmyit
JUTSL CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, ITHHBI
BOJIHBI U 4YaCTOThI CBETA
Hroro no pazgeny 6
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Pasznena 4. CBeToBbIe ABJICHUSA

4.1

3aKOHEBI
pacrpoCcTpaHeHUS
CBETa

JlyueBas moaens cBera.
HctouHuku cBera.
[IpssmonHeHOE
pacnpocTpaHEeHUE CBETA.
3atmenuns ConHna u JIyHBI.
Otpaxenue ceera. [Imockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lonnoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnons3oBanue
IIOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOJAX

HabitoieHue onbIToB, 1EMOHCTPUPYIOILINX
SBJICHHE IIPSIMOJIMHEWHOTO PACIIPOCTPAHECHHUS
cBeTa (BOZHUKHOBEHHUE TEHU U MOJIyTEHHU),

Y UX UHTEPHIPETALHs ¢ UCIIOJIb30BaHUEM
MOHSTHUSL CBETOBOTO JIyya.

OOBbscHEHUE U MOJIETTUPOBAHUE COITHEYHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH yTIJla OTPAXKEHUS
CBETOBOTO JIy4a OT yIJIa NaJcHUS.

N3yuyenue cBOMCTB H300pakeHus B IJIOCKOM
3epKaiie.

Habmtonenue u o0bsiCHEHUE ONBITOB

0 MOJYYEHUIO U300paKEHHI B BOTHYTOM U
BBINYKJIOM 3epkanax. HaOmonenue u
OOBSICHEHHE ONBITOB 110 MPEJTOMIICHUIO CBETA
Ha T'PaHULIEC Pa3JIUYHBIX CPEJl, B TOM YHCIIE
OMBITOB C MOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
IPEJIOMJIEHUS OT yIJia MaJIeHNus CBETOBOIO JIyda
Ha TPaHULIE «BO3TYyX—CTEKIIOM.
Pacrnio3zHaBaHue SIBICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCEIHEBHOM KU3HHU.
AHanu3 1 00bsICHEHHUE SBJICHUS] ONITHYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCNoJIb30BaHUEM 3aKOHOB
OTpaXXEHUS U NPEJTOMIICHHS CBETA
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4.2 | JIuH3BI ¥ ONTHYECKUE 6 JIunza. Xon nydeit B muH3e. | [lonydeHne n300pakeHUl ¢ TOMOIIBIO
PUOOPHI Onruueckas cucreMa coOuparoniel U paccernBarollen JIMH3.
¢oroanmapara, Mukpockomna | Onpenenenue GOKyCHOTO PacCTOSHUS U
u Teneckona. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
ONTUYECKAS] CUCTEMA. AHanu3 ycTpouCTBa U PUHIHUIA I€UCTBUS
bim3opykocTs u HEKOTOPBIX ONTHYECKUX IPUOOPOB:
JAIbHO30PKOCTh ¢doToannapara, MUKpPOCKOIIA, TEIECKOIIA.
N3yueHnue Mozienu riia3a Kak ONTUYECKON
CUCTEMBI. AHaNIU3 IBJICHUIN OJM30PYKOCTH
U TAJIbHO30PKOCTH, MPUHLINIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6emoro 3 Pasnoxenue Oenoro ceeta HabGnronenue pasnoxeHus: 0e1oro ceeta
CBETA B CIIEKTP B criekTp. OnbITel HprOTOHA. | B CIIEKTp.
CrnoxxeHue CrieKTpaIbHbIX Habmtoienue u o0bsiCHEHNE ONBITOB
1BeToB. Jlucnepceus cBeTa 10 MIOJTYYEHHIO OEJIOT0 CBETa MPHU CI0KEHUU
CBETa Pa3HbIX L[BETOB.
[TpoBenenune u 00ObSICHEHHE ONBITOB
M0 BOCIIPUSATHUIO LIBETA MPEAMETOB MPU UX
HAOIIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazgeny 15
Pa3nen 5. KBanToBbie ABJIeHUSA
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJIOIICHUEC CBCTA
aTOMOM

IIaHCTapHasd MOACIIb aTOMa.

Mopaens atoma bopa.
Hcnyckanue v norioiieHue

I10 UCCJICAOBAHHUIO aTOMOB, BbIIBHKCHHUC
T'UIIOTE3 O BOSMOXKHBIX pE3YyJibTaTaX OIIbITOB
B 3aBUCHUMOCTH OT IpCAIIojaaracMoro CTpoCHus
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cBeTa aTOMOM. KBaHTHL.
JIuHenyaTeIe CIIEKTPBI

aTOMOB, (POpMyITHpPOBaHUE BHIBOJIOB

U3 PE3yJbTaTOB OIIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM IS TUIIOTE3bI
bopa o cranmoHapHbIx 0pOUTaX 3JIEKTPOHOB.
HaGnroneHnue CruionHbIX U JIMHEWYaThIX
CHEKTPOB M3IyUYEHUS PA3IUYHbBIX BEIIECTB.
OOBbsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYUEHUS

5.2

Ctpoenue aToMHOT0
aqpa

PamnoaktuBHOCTH. Anbha-,
0eTa- 1 raMMa-u3ITy4YEHHUs.
CtpoeHue aTOMHOTO 411pa.
HyknonHnast Mmoaenb
aTOMHOTrO snpa. M30Tomsl.
PannoakTuBHEBIE
npespamenus. [lepuon
MOJIypacrajia aTOMHBIX JIEp

OO6cyx)aeHne BO3MOKHBIX TUIIOTE3 O MOACIISAX
CTPOCHUS sJIpa.

OmnpeneneHnre cocTapa sep 1Mo 3aJaHHbIM
MacCCOBBIM U 3aps0BBIM YHCIaM U

IO MOJIOKEHUIO B IEPUOINIECKON CUCTEME
AJIIEMECHTOB.

AHanu3 U3MEHEHUS COCTaBA SAPA U €r0
MOJIOKEHUS B TIEPUOJUICCKON CUCTEME

MIPH 0-PATMOAKTUBHOCTH.

HccnenoBanre TPEKOB 0i-4aCTHIL IO TOTOBBIM
dboTorpadusm.

OOHapyXeHUE 1 U3MEPECHHE PATHAIIMOHHOTO
¢dboHa C MOMOIIIBIO JO3UMETPA, OIIEHKA €T
WHTEHCUBHOCTH.

Amnann3 OMOoJIOrnYeCKUX H3MESHEHUM,
MPOUCXOISIIIUX O] ACHCTBUEM
paIMOaKTUBHBIX U3TYUYCHHH.
Hcnonp3oBanne palnOaKTUBHBIX U3TyYCHUN
B MEJUIIMHE
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5.3 | SlnepHble peakuuu 7 SAnepHble peakinuu. 3akoHbl | Pemenue 3a7a4 ¢ MCIOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHUS MAaCCOBBIX U 3apPSAJ0BBIX YUCEII
MacCOBOT0 YMCEJl. DHEPTUS | HA OMpeielieHNe Pe3yIbTaToOB SICPHBIX
CBSI3M aTOMHBIX siiep. CBsA3b | peakiuii; aHaJIu3 BO3MOXHOCTHU WU
MAacChl ¥ Hepruu. Peakunyu | HEBO3MOXKHOCTH SIEPHOM pEaKITuu.
CUHTE3a U JCJICHUA SIEP. OneHKa SHEPTUHU CBSI3U SAEP C UCIOIb30BAHUEM
Hcrounuku sHeprun ConHna | popmysasl DWHIITSHHA.
1 3BE31. SnepHas OO0cy:x/1eHne MEPCIEKTUB UCTIONIb30BaAHMS
JHepreTuka. /lencreus YIIPaBISIEMOI0 TEPMOSAIEPHOIO CHHTE3A.
PaIOaKTUBHLIX H3IYy4eHUN | OOCYKICHUE TPEUMYIIECTB U DIKOJIOTHICCKUX
HA )XUBbIE OPTaHU3MBI po0JIeM, CBSI3aHHBIX C SIIEPHOM SHEPTeTUKOMN
Hroro no pazneny 17

IHoBTOPUTEIBLHO-0000IHAK NI MOTYJIb

[ToBTOpEHUE 1
o0oO01IeHne
COJIepKaHMs Kypca
bu3uku 3a 7-9 Kaaccel

9

Cucremaruzanus u
0000111eH1Ee TTPEIMETHOTO
CoJiepKaHUs U OTIbITa
NEeSATETBbHOCTH,
IPUOOPETEHHOTO

IpU U3YUYEHUU BCETrO Kypca
(bU3UKKM OCHOBHOTO OOIIIETO
o0Opa3oBaHUs.

IToaroroBka kK OCHOBHOMY
roCyJIapCTBEHHOMY
AK3aMeHy 1o (hpu3mnKe

TUTSI 00y4aroIuXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

— MIPUMEHEHUS MTOJIyYEHHBIX 3HAaHUI

JIJIS HAYYHOTO O0BsICHEHUS (PU3UYECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B [TOBCETHEBHOM KM3HU U BBISBICHUS
(bu3MYECKUX OCHOB psiJla COBPEMEHHbBIX
TEXHOJIOT UM,

— MIPUMEHEHUS OCBOEHHBIX
DKCIIEPUMEHTAJIbHBIX YMEHUI

JUISL UCCIIEI0BaHMsl (PU3NUECKUX SIBICHUH,
B TOM YHCJIE JJIS1 IPOBEPKHU THIIOTE3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEINOoJIararoINX UCIOJIb30BaHNEe PU3UUECKUX
MojieJield 1 OCHOBaHHBIX Ha COJEP KaHUU
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BrinonHeHue 1 3aniura rpynmnoBbIX WK
WHIUBUYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEeM Kypca (pU3uKu

Hroro o pazgeny 9
OBILEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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