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®denepanpHas pabodas mporpamma 1o ydeonomy mpeamety «Dusnka» (0a30BbIN
ypoBeHb) (mpeamerHas obOnactb «EcTeCcTBEHHO-Hay4yHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — Mporpamma 1o ¢pusnke, Pu3nka) BKIIOYAET MOSCHUTEIbHYIO 3alUCKY,
conepkanre oOy4eHMs, TUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI IO (PU3HUKE,
TEMaTUYECKOe TUIAHUPOBAHUE.

MNOACHUTEJIBHAA 3AIIMCKA

IIporpamMma no gu3uke Ha ypOBHE OCHOBHOI'O OOIIET0 00pa30BaHUsI COCTABIICHA HA
OCHOBE IMOJIOKEHUH M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YypOBHE
OCHOBHOI 0Opa3zoBaTebHON mporpammel, npeactaBieHHbx B PI'OC 000, a takxkec
y4éroM (QenepanbHOil paboueil mporpammbl BocnuTanus U KoHuenuu npenoiaBanus
y4eOHOro npeaMera « Pu3nkay.

Copepxxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAIOIIMXCA U OPraHU3alMI0 U3YYeHUs] (PUBHKU
Ha JIeATEJIbHOCTHOM OcHOBe. B mporpamme mo (pu3HKe yUHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzamuu TpeboBanuit PI'OC OOO kK miIaHUPYyEMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOY4YEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUYHBIX YUY€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (pu3MKe YCTaHABIMBAET paclpeiesieHHe y4eOHOro Marepuasnia Io
rogam oOydeHus (1o KiiaccaM), mpejiaraeT IpUMEPHYIO MOCIEI0BaTeIbHOCTh U3YUEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEIMETHOIO COJAEPKAHUS U yUETE€ BO3PACTHBIX
0COOEHHOCTEM 00yYaroImUXCs.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOAMYECKOW MOMOIIH
YUHTEIII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

du3nka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJiI E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XMMHEH, OUoioruei, actTpoHoMHed u (u3nyeckod reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUHYIO KAapTUHY MHpa, TNPEAOCTaBIsIET HaumOoJiee SICHbIE
oOpa3lpbl MPUMEHEHUsT HAYyYHOrO METO/Ja MO3HaHUsS, TO €CTh Ccroco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onmna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa30oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00yJarommxcsl.

N3ydyenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAaraeT OBJIAJACHHUE CIEIyIOIIMMHU
KOMITIETEHTHOCTSIMU, XapaKTEPHU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSICHATH SIBICHUS,

OLICHUBATh M TIOHUMATh OCOOCHHOCTU HAYYHOT'O HUCCIIEA0BaHUS; HHTEPIIPETUPOBATH

JaHHbIE U MCIIOJIb30BAaTh HAy4yHbIE J0Ka3aTeJIbCTBA
JUISL IOJTyY€HUS BBIBOJOBY.



[enu n3ydenus: GU3UKA Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAETICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusx Poccniickon ®enepanun, pean3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  IPOrpaMmbl,  yTBepkAEHHOW  pemeHueM  Kosteruu
MunucrepcTBa npocseienus Poccuiickoit @eaepannu (mpotokon ot 3 aexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpUOOpEeTEeHUE MHTEpeca M CTPEeMIIEHUs OOYydaroluxcs K HAyYHOMY H3YUYCHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS M (OpMHpOBAHHE
HCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

(opMHpOBaHME HAYYHOTO MHMPOBO33PEHHSI KaK pe3yJbTaTa H3YyYEHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPENCTAaBICHUA O POIM (PU3UKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNH O BO3MOXHBIX cepax Oyayuien npodeccuoHaIbHOU
JESITEIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K JaJbHENHIIEMY OOyYEHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTuKeHHe 3TUX LEJeld mporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILErO
oOpa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIEAYIOIUX 3a1a4:

NpuoOpeTEeHNUE 3HAHUM O AMCKPETHOM CTPOCHHMM BEILECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, DJICKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHHe YyMEHUN OMNHUCHhIBAaTh M OOBSCHATH (PU3UYECKHUE SIBICHHSIC
WCITOJIb30BAHUEM TTOTYYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB PELIECHUS MPOCTEHUINX PAaCUETHBIX 3aJlay C HMCIOJIb30BAHHEM
buznyecKkux Moenell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh TNPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOoThl ¢ HHPOpMaIen GU3NIECKOTo COACPKaHUs, BKIIIOYAS
WHPOPMAITMI0O O COBPEMEHHBIX JOCTIKEHHUSIX (U3UKH, aHAIW3 W KPUTHYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamMu TPOdECCHOHAIBHOM JCATEIBbHOCTH, CBSI3aHHBIMH
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bu3MYeCKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
oOpaszoBaHus oTBoAuTCsA 238 dvacoB: B 7 kilacce — 68 dacoB (2 yaca B HEJIEN0),B
8 knacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJIEIIO).

[IpennaraemMslii B mporpamme 1o Gpusuke nepedeHb 1ad0paTopHbIX paboT U OMBITOB
HOCUT PEKOMEHJATENIbHBIA  XapakTep, YYUTeNb JeNaeT BbIOOp MPOBEIACHUS
7a00opaTopHbIX pabOT M OMNBITOB C YYETOM HMHAMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4JaronmMxcsi, CHHUCKa HSKCIEPUMEHTANbHBIX 3aJaHul, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYZapCTBEHHOT'O 3K3aM€EHa M0 (PU3HKE.



COIAEPKAHUE OBYUYEHUA

7 KIIACC
Paszgea 1. ®usuka U €€ poJib B IO3HAHUHU OKPYKAKOLEro MUpa
®usuka — Hayka O mnpupone. SBieHus npupoasl. PU3NYECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennunHbl. 3Mepenne puznueckux BeanunH. Puznueckue npuoopsl.
[TorpemHocTh H3MepeHnii MexxnyHapoaHas CucTeMa eIMHUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJ] IO3HAHUS: HaOII0EHUE, TOCTAaHOBKA HAYYHOI'0 BOIIpOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, 00BACHEHNE HAOII0aeMOTO
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu
MexaHuueckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckre MpruoOOopPHI U MPoIieaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U IIUGPOBBIM
pUOOPOM.

JlabopamopHvie pabomul u onvimol

OmnpeneneHre UEHbI JENEHUS KAl K3MEPUTEIBHOTO MPUoopa.

N3mepenue paccTosiHUMN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepPOB MabIX TE.

N3mepeHue temnepaTypbl PYU NOMOILHU )KHUAKOCTHOTO TEPMOMETPA U AaTUHKA
TEeMIIepaTyphbl.

[IpoBeneHune uccienoBaHus MO MPOBEPKE TMIIOTE3bl: NaJbHOCTh MOJIETA IIAPUKA,
NYIEHHOTO FTOPU30HTAIILHO, TEM O0JIbIlIe, YeM OOJIbIlIE BBICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHbIE CBeIeHUS O CTPOEHUH BellleCcTBA

CtpoeHnue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOECHUE BELIECTBA.

JIBmxeHne yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHnoBckoe nBuxkenue, nuddysus. BzanmoneicTBue 4acTull BeUeCTBa: MPUTSHKECHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHUE Ta30B, XUJKOCTEHd M TBEPABIX
(KpucTaTMYeCKnX) TeJl. B3auMOCBSI3b MEXAYy CBOMCTBAaMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M HMX aTOMHO-MOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Jlemoncmpayuu

Habntonenue OpoyHOBCKOTO JIBHXKCHUS.

Hab6nronenue nuddyszun.

Habnronenue sBneHui, OOBACHSIOMMXCS TPUTSHKEHUEM WIA OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.



JlabopamopHhwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (doTorpaduii).
OMmBITHI IO HAOTIOJIEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xeHue M B3auMo/ieiicTBHeE TeJl

Mexanuueckoe JIBIkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHXKEeHHE. CKOPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JABUKEHHUH. Pacu€T myTH 1 BpEMEHH JBUKECHMUS.

SBnenue nHepuuu. 3aKOH UHepLMU. B3auMmoielicTBue Tel Kak IpUIMHa U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca kak Mepa MHEPTHOCTH Tena. lInoTHocTs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEIlleCTBA.

Cuita kak XapakTepucTuka B3auMmozeicTeus Ten. Cuia ynpyroctu u 3akoH ['yka.
W3mepenne CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHne TATOTeHU U cuiia TshkecTH. Crita
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHne Cuil, HAMPaBIEHHBIX
o ogHoM mpsiMou. PaBHogmenctByromas cui. Cuna TpeHus. TpeHue CKOJIBKECHHS U
TpeHHE NOKOs. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenue MexaHuecKoro IBMXKEHHUS Tela.
N3mepenne cKopoCTy IPAMOIMHENHOTO JBHKECHUS.
Hab6nronenue siBneHust MHEPIUU.
Ha6nronenue u3smMeHeHus CKOpOCTH MTPU B3aUMOJCHCTBUU Tell.
CpaBHEeHUE Macc 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHhvie pabomul u onvimol

OmnpeneneHrne CKOPOCTH PABHOMEPHOTI'O JIBM)KEHUS (IIAPUKA B )KUIKOCTH, MOJIEIU
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajee).

Omnpenenenre cpeHEN CKOPOCTU CKOJIbXKEHUSI OpyCcKa WK IapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OmnpenenenHre IIOTHOCTH TBEPOTO TENa.

OMnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTXKEHUS (JIeopmManuun) npyKUHBI
OT MIPWIOKEHHOMN CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, )KUJAKOCTEH 1 ra3oB

Hanenue. CrocoObl yMEHBIIEHHS W yBEIMYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJIeHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBienus TBEPAbIMU
TeIaMu, SKHAKOCTSIMM M ra3amu. 3akoH Ilackamsa. IlHeBMaTnueckue MalIUHBL
3aBUCUMOCTb JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['MapocTaTMueckuid mnapajokc.
Coobmraromuecst cocypl. [ napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnum U arMmocdepHoe aAaBieHue. lIpUyMHBI CyLIECTBOBaHMS
BO3ay1IHONW o6onouku 3emiau. OnbiT Toppuuemiu. M3amepenue atMochepHOro



JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEeHHs aTMOCHEPHOTO J1aBJICHUS.

JlericTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HUX Teno. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS Ta3a OT TeMIIEPaTyphI.

ITepenava naBiaeHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCyibl.

I'mppaBnmyeckuii nmpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHONW YaCTH TeJla U
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue T1UIaBaHWsl TeN: IUIABAHWE WM TOTPY>KEHHUE TE€I B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeJIa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tela B BOAE OT OOBEMa MOrpyKEHHOU
B KUJKOCTb YAaCTH TEJNA.

Onpenenenne BRITAIKUMBAIOLIEH CHIIBI, JCUCTBYIOIIEM Ha TENO, IMOrPYKEHHOEB
KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CWJIbL, JEUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MAaCChI TEJIA.

OnbITeI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTD BBITAJIKUBAIOIIEN CHIIBL, AEHUCTBYIOIIECH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOMN B HKUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa MM KOHCTPYMPOBAHMUE JIOJKU U OINpPEIEIICHUE €&
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIusi

Mexanudeckast padbota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiuara. [lpuMeHeHue mpaBuia paBHOBECUsI pbhlyara K OJIOKY. «30J0TOE IMPaBHUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sueprus. [Ipespanienue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUH B IPYTroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTBIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUU Teja
110 TOPU30HTAITLHON TTOBEPXHOCTH.

HccnenoBanue yCIIOBU paBHOBECHS phluara.



N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.
N3yuyeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KUIIACC

Pa3nen 6. TensioBble siBJ1eHUS

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHMSI BEILIECTBA.
Macca u pazmMepbl aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKON TEOPHH.

Mopenu TBEPAOro, KUAKOTO M  Tra3000pa3HOTO  COCTOSTHUM  BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsiCHEHHWE CBOWCTB Ta3oB, JKUJIKOCTEH H
TBEPJIBIX TEJI HA OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-KUHETUUECKON Teopur. CMaunBaHue
Y KaWUBIPHBIC ABJIECHUSA. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABUKEHHS YACTHILI.
Buytpennsis sHeprus. CnocoObl M3MEHEHHsI BHYTPEHHEW SHEPTrHuM: TeIulonepenaya u
coBepiieHHe paboThl. Buasl Temonepenayu: TEIJIONMPOBOJAHOCTb, KOHBEKIIUA,
U3JIyYEHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BellecTBa. [emiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InmaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TermjaoTra IuiaBieHus. IlapooOpasoBanue u
koHneHcarus. HMcmapenwe. Kwunenue. VYiaenpHas Teruiora  mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIIMBA. Y IeJbHAs TETUIOTa CTOPAHHSL.

[Tpuntuner padoTs! TermoBeix aurateneit KITJ remmoBoro aeurarens. TemnoBsie
JIBUTATEIIN U 3aIlATa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Hab6nronenue O6poyHOBCKOTO JBUKEHUS.
Habmronenune nuddysun.
HabGnroneHue siBJCHUN cMauuBaHUS M KaMILIIPHBIX SBJICHUH.
Habmronerune TenioBoro pacmpeHus Te.
MN3MeHeHne JnaBieHWsS Tra3a MNpH HM3MEHCHHH O00BhEMa W HAarpeBaHUU WM
OXJIAKICHHUU.
[IpaBuna usmepeHus TeMrepaTypebl.
Bunsl Tenonepenaym.
OxnaxaeHue Ipyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0Thl BHEITHUMHU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Hab6mronenre kuneHus.
HabnroneHue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.



Moienn TEIUTIOBBIX ABUTATEIIEN.

JlabopamopHhwvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHHUSL.

OnbITHI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel N0 HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
Tell.

Omnpenenenre 1aBieHUs BO3AyXa B OaJJIOHE IITPUILIA.

OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

[IpoBepka rumoressl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOWMKAa KHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3aMeHeHusl BHyTpEHHEW SHEpTUu Tela B Pe3yJibTare TEIIonepeaun
U pabOThI BHEILIHUX CHUJIL.

HccnenoBanue siBiIeHUS TEINIOOOMEHA MPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEII00OMEHE
C HarpeThIM METAIIIMYECKUM LUITUHAPOM.

Onpenenenue ynenbHON TEIMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCHapeHus..

OmnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OmnpenenenHre yieapHON TEIUIOTHI IUIABJICHUS JIbIA.

Pazgen 7. JinekTpuyeckne 1 MATHUTHbBIE SIBJICHUS

OnexkTpuzanus Ten. J[Ba poja dSIEeKTpUYECKUX 3apsaloB. BzaumojelicTBue
3apspKEHHBIX Tel. 3akoH KyioHa (3aBUCHUMOCTD CHITBI B3AaMMOICHCTBHS 3apsDKCHHBIX TEIT
OT BEJIMYMHBI 3aPS0B U PACCTOSTHUS MEXTY TeIamMu).

OnekTpudeckoe mnojne. Hanpspk€HHOCTE  anekrpuueckoro mois.  [IpuHiun
CYHEPHO3ULIUN SJIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »saekTpuyeckux 3apsioB. DJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoOBOAHUKHN U JUAIEKTPUKU. 3AKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS DJICKTPUIECKOro ToKa. McToununku
MOCTOSTHHOTO ToKa. JIEHCTBUS DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIIEKTPUUECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DleKTpuieckoe HanpsbkeHue. ConpoTUBICHUE
MPOBOJHUKA. YIEJIbHOE COMPOTHBIICHHE BellecTBa. 3akoH Oma Jyisi ydacTKa IIemu.
[TocnenoBaTenbHOE U ApALIEIBHOE COETMHEHHNE TPOBOTHUKOB.

PaboTta u MOITHOCTB AIIEKTPUUYECKOT0 TOKA. 3akoH Jlxkoyns—Jlenna. Dnekrpuueckue
LEMU U TOTPEOUTENH 3IEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThbl. B3anMoAencTBHE MOCTOSAHHBIX MAarHUTOB. MarHuTHOE
noje. MaruuTHoe noJjie 3eMJIM U €ro 3Ha4eHue ISl )KU3HU Ha 3emie. OnsIT Dpcrena.



MarnutHoe moJie NEKTPUYECKOro TOKa. IIpuMeHeHue >IEeKTPOMAarHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcnosib30BaHWE AICKTPOABUraTeedl B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPaHCIIOPTE.

Onbitel @apanes. SBIeHHE 3IEKTPOMarHUTHOM HHAYKUMHU. IIpaBuio Jlenua.
OnekTporeneparop. CrocoObl MOMYUYEHHUS FAEKTPUUECKON S HEPTUH. DIIEKTPOCTAHIIUN HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DNEeKTpU3aLUS TEN.
JIBa poaa aNEKTPUYECKUX 3aPSAI0B U B3AUMOACHCTBUE 3aPSKCHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHIYKIIHSL.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPSJIOB.
IIpOoBOAHUKH U JUDJICKTPUKH.
MoenupoBaHre CUJIOBBIX JTMHUM SJIEKTPUUECKOTO TTOJIS.
HcTouyHMKHM TTOCTOSTHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKHUM TOK B )KUJIKOCTH.
["a30BbIi paspsa.
N3mepenune cuitbl TOKa aMIIepMETPOM.
N3mepenne 3neKTpruiecKOoro HarpsKeHU BOJIbTMETPOM.
Peocrart 1 MmarazuH COnpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
Uccnenosanue sBiAEHUS 3IEKTPOMArHUTHOM UHTYKIIUH.
OnbiTel Dapajes.
3aBUCHUMOCTb HAPABJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU Tl HHIYKITUESH U TIPH COMPUKOCHOBCHHUM.
HccnemoBanue IEHCTBUS JIEKTPUICSCKOTO TIOJIST HA TIPOBOIHUKH U JIHAJICKTPHUKH.
COopka 1 mpoBepka paboThI IEKTPUIESCKOM IIEMU TTOCTOSHHOTO TOKA.
H3mepeHue u peryiupoBaHKe CHJIBI TOKA.
H3mepenue 1 peryJupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  PE3UCTOp,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJAHUKA OT €r0 JJIMHBI, IUNIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHaa.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHHH
JBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUIIbI TOKA MPU NAapALIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIMHOCTHU JIEKTPHUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

UccnenoBanne 3aBUCHUMOCTH  CWJIBI  TOKa, MAYILIEr0 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenune KIIJI narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pa3IeIICHUH.

HccnenoBanue neicTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUSA KaTYILIKH
C TOKOM M MarHMTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KAaTyIIKE.

N3ydenue neiicTBUSA MArHUTHOTO MOJI HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JJIEKTPOABUTATEINS.

N3zmepenue K11 anexTpoaBuraTenbHON YCTAaHOBKH.

OMnbITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
W3MEHEHUM 3HaUYCHUS U HaIpaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJIeHUS

Mexannueckoe  JABWKEHHE. MarepuaiibHas  Touka. (Cucrema  OTcYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NPSAMOJIMHEHHOE
nBr>keHue. HepaBHoMmepHOe mnpsiMosinHEHOE JBMKeHWE. CpenHssi U MTHOBEHHAas
CKOpPOCTH TeJia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHEHOe ABKeHne. CBOOOAHOE MajiCHUE.
OnpiThl ["anunes.

PaBHOMepHOE nBWKeHHEe TO OKpyx)HOCTH. [lepmom m dacrota oOparieHus.
JIunenHas u yriaoBasi CKOpocTU. LIeHTpoCTpeMHUTENBHOE YCKOPEHHE.

ITepseiit 3akoH Hperorona. Btopor 3axkon Herorona. Tperuid 3akoH HprotoHa.
[TpuHIMII CYTIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUsI CKOJBXKECHUSA, CHIA
TPEHUS MMOKOS, IPYTUE BUIbI TPCHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TIafCHUSI.
Jemxenue mnanetr Bokpyr Connua. [lepBas kocMmuueckas ckopoctb. HeBecoMocTh u
MEPETPYy3KHU.
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PaBHOBecue MmatepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3MeHenne wummyiabca. WMIynbC cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE NBMKEHHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CB3b sHepruu u padotsl. [loTeHnnanbHas SHEPIUs Tea, OAHITOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHeprus cxarou npyxuHbl. Kunetnueckas sHeprus. Teopema
O KUHETHYECKOW dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Hab6nronenne MexaHu4ecKoro JBUKEHUS TeJla OTHOCUTEILHO PA3HbBIX TEJ OTCUETA.

CpaBHeHUE MyTEN U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanue npu3HakoB PAaBHOYCKOPEHHOT'O JBUKECHUS.

HaOnronenue nBuxkeHus Tela o OKPYKHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUM, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUM OTHOCUTEIHLHO KaOWHEeTa
(bu3uKH.

3aBUCUMOCTb YCKOPEHHS TEIa OT MACChl TeJla U JECUCTBYIONIEH HAa HETO CUJIBI.

HaOntonenue paBeHcTBa CUIl MPU B3aUMOJICUCTBUU TEJL.

N3meHeHne Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

Ileperaua umMIryapca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHue UMITyJIbCa ITPU HEYTPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne uMITyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.

Habntonenue peakTUBHOTO JBUKECHUS.

CoxpaHeHne MeXaHU4YEeCKOM SHEPTHH MPU CBOOOHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpruM IMpU [ABUKEHUHM Tela MoJ ACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyrupoBanue TpakTa Jjisl pa3roHa U JaJbHEHIIEr0 PABHOMEPHOIO JBUKECHUS
[IapyKa UK TEJICKKHU.

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUsT OpycKa WIIM JBMXKEHMS IIApHUKAIlo
HAKJIOHHOM TJIOCKOCTH.

Onpenenenue yCKOpPEeHUs Tella MPU PaBHOYCKOPEHHOM JBHKEHUM 10 HAKIOHHOM
MJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUU
0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJlbHOU
CKOPOCTH ITYyTH OTHOCSITCS KaK PsiJl HEUETHBIX YMCEI, TO COOTBETCTBYIOIINE TPOMEKYTKHU
BPEMEHU OJINHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
TIaBJICHUSL.

Onpenenenve K0O3QPUIHEHTA TPEHUS CKOJTBKCHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paOOTHl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHHM Teja
110 TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIIPYTOCTH IPU MOABEME Ipy3a € HCIOJIb30BaHUEM
HEMOIBHYKHOTO U TTOJIBUYKHOTO OJIOKOB.

W3yuenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexannuyeckue KoJie0aHUs U BOJTHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUW: MEpUOf,
4acToTa, aMIUINTyJa. MaremMaTW4ecKui W TNpPYKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM NP KOJeOaTeIbHOM JBUKCHUU.

3artyxarone kojiebanus. BeiHyXkaeHHbIE KoneOaHusa. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHECHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TEIIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['pomMkocTh 3Byka W BbicoTa ToHa. Otpaxkenue 3Byka. MubpazByk wu
YIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii Tes Mo JEHCTBUEM CHJITBI TSKECTH U CUITBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenune BoIHYKICHHBIX KOJICOAHW M pe30HaHCA.
Pacnpoctpanenue npoaoJibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHye 4acTOThI M IEpUo/Ia KoJIeOaHUH MaTeMaTHYSCKOIO MasTHHKA.

OnpeneneHne 9acTOThl ¥ TIEpro1a KOJIeOaHUi MPY>KUHHOTO MasiTHHKA

HccnenoBanue 3aBUCUMOCTH TIepHoAa KoJjeOaHWH TOJBEMICHHOTO K HUTH TPy3a
OT JUITMHBI HUTH.

HccnenmoBanue 3aBUCHUMOCTH TIepuojaa KojeOaHWH TPYKMHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCHUMOCTH IepHOJIa KOJIeOaHU T'py3a, MOJBEIICHHOTO K HHTH,
OT MaccChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOUIME 3aBHCHUMOCTh IIEpPHOAAa KOJCOAHHWH MpPYKHMHHOTO
MasITHUKA OT MACChI IPy3a U JKECTKOCTH MPY>KUHBI.

H3mepenne ycKopeHus: CBOOOIHOTO TaCHHS.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
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DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHUTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpoMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3ydeHne CBOMCTB 31EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Paszpnen 11. CBeToBbIe ABIICHUS

JIyueBass moznens ceta. Mcrounuku cera. IIpsMosMHENHOE pacnpocTpaHEHHUE
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH NpeaomiieHusl cBeta. [loaHOe BHyTpeHHEE OTpaKeHne
cBeta. lcnonb30BaHnE NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nmydeid B nuH3e. OnTtuueckas cuctema (oToarnmapara, MUKpPOCKONa U
Tejeckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cektp. OnbiTel HetoToHa. Clo’keHHE CIEKTPaIbHbBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tosrydyenne n300paskeHUi B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTHYeCcKni CBETOBO/I.
Xon aydeil B coOuparoiiei InH3e.
XoJ1 Tyden B paCCEUBAKOLIEH JIMH3E.
[Tonyuyenue n300paxeHuil ¢ MOMOIIBIO JIMH3.
[Ipunuun neiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
Mopens riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tosrydenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1IBETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCIMOCTH YTJIa OTPaXKEHHS CBETOBOTO Jy4a OT yTIJia MaeHusI.
N3ydenne xapakTepuCTHK N300pakeHUs IIpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa TaIeHHUs
Ha TPAHUIIE «BO3TyX—CTEKIION.
[Tonyuenue n3o00paxeHu C MOMOIIBIO COOMPAIOIIECH JTNH3HI.
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Omnpenenenue GOKYCHOTO pacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JTMH3BI.

OmnBITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP.

OmnbITHl IO BOCHIPUSATHIO LBETA NMPEAMETOB IPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3gen 12. KBanToBble ABJICeHUA

OmnbiTel Pezepdopna u mnaHetapHas Monenb aroMa. Mogens aroma bopa.
Hcnyckanue u norsomenue ceeta aroMoM. KBaHTHL. JInHENYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrne aTOMHOTO sipa.
Hyknonnas moaens atomHoro sigpa. M3oronsl. PagnoaktuBHeie nipeBpanienus. [lepruon
IIOJTypacIiaia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JCNEHUS SIED.
Ncrounuku saeprun ConHIa u 3BE31.

Anepnas osHepretuka. JIeMCTBHS paaMOAKTUBHBIX W3JIyYEHUNM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4EeHUS U TOTIIOMICHUSI.
CnekTpbl pa3IuyHbIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cu€Turika HOHU3UPYIOIMIUX U3TYUYECHUH.
Perucrpanus uzinyueHust IpupoOgHbIX MUHEPATIOB U MTPOLYKTOB.

JlabopamopHhvie pabomul u onvimol

Hab6nronenue CrutoniHeIX ¥ TIMHEWYAThIX CIICKTPOB M3 TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE DHEPTUHM YACTHIBI 10 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenne paaIrnoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMA MOTYJIb

[ToBTOpUTENHEHO-0000AIOMIMKA MOAYJb TpPEeIHAa3HAYEeH JJIsi CUCTEMATU3aALMU U
000011IeHUs TPEAMETHOTO COJEPKAHUSI M OMbITa ACATENbHOCTH, MPUOOPETEHHOTO MPU
U3YYEHUU BCEro Kypca (U3MKM, a Takxke g TOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEHY 10 (hpU3uKe JIsi 00ydarommuxcsi, BRIOPABIIUX 3TOT YUCOHBIM
IPEIMET.

[Ipu u3ydyeHUH AAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BHUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBAETCS [OCTHXKEHUE MPEIMETHBIX HU
MeTarpeaMEeTHBIX IUTAaHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAY4YHasi TPaMOTHOCTb: OCBOECHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUECKUE SABJICHMUS,
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IIPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEIlIaTh 3aJa4d, B TOM YHCIE KAa4ECTBEHHBIE M
DKCIEPUMEHTAIIbHBIE.

[IprHIMNMAIBHO AEATENBHOCTHBIA XapaKTEP JAaHHOTO Pa3iela PEAIU3yETCs 3 CUET
TOTO, YTO O0YYarOIIMECS BBINOIHSIOT 3a/1aHUsI, B KOTOPBIX UM MpPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI PACIIO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKHE
SBJICHHSI B OKPYKaroLIel IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEN0BAaHUS (PU3NUYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBbI HauOoJjiee BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEp, IPAKTUYECKOIO HCHOJB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHMs BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue ¢u3nKd Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HAMPaBICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3ydeHus (PU3MKH Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
y obyyatoierocs 0y yT chopMHUpPOBAHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTaThl B HACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUCKOU
(bu3NYeCcKoOil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB,;

2) IrPANRKIAHCKOIo0 H IyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:
IOTOBHOCTb K A4KTHBHOMY Y4YdaCTHUIO B O6CY)KI[€HI/II/I 06HICCTBCHHO—3H3‘-II/IMBIX u
OTHYCCKHUX HpO6HeM, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHUCM ,ZIOCTI/I}KGHI/Iﬁ (1)I/ISI/IKI/I;
OCO3HAHHUC BA)KHOCTH MOPAJIbBHO-OTHYCCKUX IIPUHIUIIOB B ACATCIbHOCTH yqéHOFO;

3) 3cTeTHYeCcKOro BOCIMTAHUS:
BOCHpI/IHTI/Ie ACTCTHUUYCCKHUX KadCCTB (1)H3PI‘I€CKOI>1 HayKI/IZ e FapMOHI/IIIHOFO
HOCTpOGHI/IH, CTpOFOCTI/I, TOYHOCTH, JIAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT'0 TIO3HAHMSA

OCO3HaHUE LIEHHOCTH (PU3MYEeCKOW HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIOMIEH KYJIbTYPHI;

pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

S) hopMupoBaHuUs KyJAbTYPbI 310POBbsI H IMOLMOHAJIBLHOTO 0JIATONOTYyYMS:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaKHOCTH MPABHJI OE30MACHOTO TOBEICHHSI HA TPAHCIIOPTE,
Ha JIOpPOrax, ¢ MIEKTPUUECKUM U TETUIOBBIM 000pY0BAaHUEM B IOMAIITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pPedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO JK€ TIPaBa y IPyroro 4eIoBeKa;

6) TpynoBoro BocnuTaHus:

aKTMBHOE YYacTHE B PCIICHHMH NPAKTUYCCKUX 3adad (B paMKax CEMbH,
oOpa30oBaTenbHON OpraHu3allii, TOpojAa, Kpas) TEXHOJOTHYECKOW W COIHMAIbHON
HAIPaBJICHHOCTH, TPEOYIOIMNUX B TOM YUCIIE ¥ (PU3NUECKUX 3HAHUIA,

HMHTEPEC K MPAKTUIECKOMY U3YUICHHIO TIPOo(deccHii, CBSI3aHHBIX ¢ (U3UKOM;
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7) 3K0J10rHYeCKOro BOCIIUTAHUS :

OpHCHTAaIlMS Ha NMpUMeHeHHe (U3UYCCKUX 3HAHUU I PEIICHUs 3a71ad B 00JIacTH
OKpY Karolel Cpe/ibl, IIIaHUPOBAHMS ITOCTYIIKOB U OIICHKU MX BO3MOXKHBIX IMTOCICACTBUI
JUTSL OKPY KAIOIIEH CpeJIbl;

OCO3HaHHE TJI00ABHOT0 XapaKTepa SKOJOTHYSCKHUX MPOOJIeM B ITyTeH UX PEIICHHUS,

8) ananTanmu K U3MEHSAIOIUMCS YCJIOBUSM CONMAIBLHOM M IPUPOIHO¥ Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBITIOJIHCHUH HCCIEIOBAaHUN M TIPOCKTOB
(bU3MYEeCKOM HAMPaBIEHHOCTH, OTKPHITOCTD ONBITY M 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JCSITEIbHOCTD;

noTpeOHOCTh B hOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHcCIie GOpMYIUPOBATH UIIEH,
MOHSITHS, TUIIOTE3bI O (U3UUECKUX 00BEKTaX U SBJICHUSX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
bu3uKy;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B NMPUOOPETEHUU HOBBIX (DU3WUECKUX 3HAHUI;

CTpEMJICHUE aHAJIM3UPOBATh U BBIABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJIE€ C UCTIOJb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEly, BO3MOMKHBIX
r7100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbpTaTe ocBOCHHS MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuaromierocsi 0yayT copMupoBaHbl MeTampeaMETHBIE pe3yJIbTaThl,
BKJTFOYAFOIIME TTO3HABATEIILHBIC YHUBEPCAIbHBIC YUEeOHBIC TEUCTBHS, KOMMYHUKATHBHBIC
YHUBEPCATbHBIE YYeOHBIC JCHCTBUS, PETYISITHBHBIC YHUBEPCATbHBICYYCOHbBIC TCHCTBHS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jorudyeckue 1eHCTBUA:

BBISIBJISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB (SBJICHUN);

YCTaHABIIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALNN, OCHOBAHMS
JJ1s1 00OOIIIEHUS ¥ CPAaBHEHUS;

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

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSA3H MPHU U3YUYECHUU (PU3NUYECKUX SIBJICHUN U
IPOLIECCOB, JeNlaTh BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYEeHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (DU3HMUECKUX BEINYHH;

CaMOCTOSITENIbHO BBIOMpATh crmoco0 peuieHus ydeOHoU (usmueckoi 3amgaun
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUS, BBIOOP HanboJee MOAXO0SIIEro ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciieqoBare/ibCKue JAeiCTBUSA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HCCIAEAOBATEIIbCKUH WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH TIO CAaMOCTOSATEIHLHO COCTABICHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
GU3MYEeCKUl OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DU3UUECKOTO  SIBJICHUS;

OIICHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TTOJTYICHHYIO B X0J1€
WCCJICIOBAHMSI MJTH DKCIICPUMEHTA,;

CaMOCTOSTENNbHO  (pOpMyIHpOBaTh OOOOIICHWS W BBIBOJALI IO pe3yJibTaTam
IPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINICCKUX TPOIECCOB,a
TaK)K€ BBIJIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHATh Pa3IMYHbIE METOAbl, HWHCTPYMEHTbl W 3alpoChl MpPU TOUCKE
U 0TOOpe MHpOpPMALUU WM JAHHBIX C YYETOM IpPENJIOKEHHOW yueOHOH (pusmueckoin
3aJ1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBAaTh W  HUHTEPHIPETHUPOBATH  HHPOPMALIHIO
pa3IUYHBIX BUAOB U (POPM IIPENICTABICHHUS,

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBIeHHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 33Ja4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMy, HWHOHN
rpaduKoil 1 ©X KOMOWHAIIUSAMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

B X0J/ie OOCYXJeHHs Y4eOHOro marepualiia, pe3yibTaToB JIA0OPATOPHBIX pPadoOT
Y MPOEKTOB 3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMbl W BBICKA3bIBATh HJICH,
HAaIleJICHHbIC Ha PeIIeHUE 3a7au U MOJIepKaHne 01arokenaTeaIbHOCTH OOIICHMS;

COTIOCTaBIIATb CBOM CYXXJICHHUSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OoOHapy’KUBaTh PA3IMUME U CXOJICTBO MO3UITUH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIIATH PE3yJIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MMOHUMATh M UCTIOH30BATh MPEUMYIIECTBA KOMAHHOW U MHANBUIYAJTLHON pabOThHI
MIPY PEIIEHUN KOHKPETHON (PU3NYEeCcKOi pOoOIeMBbI;

MPUHUMATh II€JIM COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATH JEHUCTBUS MO €€
JOCTIDKCHUIO: PACTIPENENATh POIH, 00CYXKIaTh MPOIECChl U Pe3yIbTaThl COBMECTHOMN
paboThI, 00001aTF MHEHUS HECKOJIBKHUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO PE3yibTaTa 1Mo CBOEMY
HaIPaBICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMaHIbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(HOPMYITUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHS.
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PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATh TPOOJIEMBI B JKU3HEHHBIX W YUYEOHBIX CHUTYyalHsIX, TPEOYIOMUX s
peteHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJIX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelleHus] (U3NYSCKON 3ajauu WU TJIaHa
HCCIICIOBaHUSI C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JABaTh AICKBATHYIO OLICHKY CUTyallly U IIPEIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh NPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) pe3yJbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATEIHOCTh (B TOM YHCII€ B XOJI BBIIOJHEHUS
(U3NYECKOTO HCCIENOBaHUS WIM NPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB,
WU3MEHUBUINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM.

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

Npu3HaBaTh CBOE MPAaBO HA OMIMOKY MpU perieHUH (U3NYECKUX 3a7ad  HId
B YTBEPJKJICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEIMETHBIE PE3YJIBTATDI

K koHIly oOyueHuss B 7 KJjacce NpeIMETHbIC pPe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHIA:

UCIIONIb30BaTh TIOHATHS: (U3MYECKHEe W XWUMHYECKHE SBJICHUS, HaOIIOIEHUE,
OKCIICPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUIBI (PU3UYCCKUX BEIMYUH, aTOM, MOJICKYJIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBW)KCHUE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYOIAsT cui, aedopmamus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOLITNECS COCY/IbI;

paznmuyarh sBiaeHus (nuddys3us, TEIUIOBOE MABMKEHHE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOE JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OCBhIO BpAIICHHS, Mepeaada IaBJICHHS
TBEPIBIMU TEJIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMoc(epHOe IaBlieHUE, TUIaBaHHE TeT,
IpeBpalIeHUs] MEXaHHYECKON SHEPTUHN) M0 ONMHMCAHHUI0O WX XapaKTepPHBIX CBOWCTB W HA
OCHOBE OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBJICHHHA B OKPYXKAIOIIEM
MHpE, B TOM YnCIie GU3NIECKUE SIBICHHUS B IIPUPO/IE: TIPUMEPHI ABHKCHHUS C PA3TUIHBIMU
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CKOPOCTSIMA B XMBOW WM HEXWUBOW NPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHHUKE, BIMSHUE aTMOC(EpPHOro MaBJICHHUsS Ha YKUBOM OpraHu3M, IJJaBaHUE pbIO,
pBIUaru B TeJE YeJIOBEKa, IPU ATOM IEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4yeOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBICHMUIA;

ONUCHIBATh U3YYEHHbIE CBOMCTBA Tel U (U3MUECKHUE SIBICHUSA, HCIOJIb3YS
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CpemHssl CKOPOCTh, CWJIA YIIPYI'OCTH, CHJIA TSKECTH, BEC TEJA, CHIJIA TPEHUS, JABJICHUE
(TB€pHoro Tena, KUIKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJIa, MEXaHuWdeckas pabora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHYECKAasl W IMOTCHIHUAJIbHAS SHEPIUs), IPU ONUCAHWUU NPABUIBHO
TPaKkTOBaTh (PM3MUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUEHUS U €IUHULIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaUKyd H3YyUYEHHBIX 3aBUCHUMOCTEH
($bU3UYECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
ApxuMena, mpaBUIO paBHOBECHs phlyara (010Ka), «30J0TO€ IPABUIIO» MEXaHUKU, 3aKOH
COXPAaHEHHUS MEXaHMYECKOH SHEpPruu, MPHU 3TOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBSCHATH (pU3MUECKHUE SBIICHUS, MPOIECCHl M CBOWMCTBA TE€Jl, B TOM YHUCJE UB
KOHTEKCTE  CUTyalUMd  NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE M3 1—2 JIOTMYECKUX IIAroBC
oropoii Ha 1-2 M3y4YeHHBIX CBOMCTBA (DU3UYECKUX SBJIICHUN, PU3NUYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemath pacu€tHele 3adaud B 1—2 NeHCTBUS, UCHOJB3YS 3aKOHbI U (OPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3alIMChIBATh
KpaTKOe YCIIOBUE, MOJICTABIATh (DU3NUYECKUE BEIUYHMHBI B (OPMYJbl U TPOBOIUTH
pacuéThl, HAXOIUTH CIIPABOYHbIE JaHHbBIE, HEOOXOAUMBIE IS PELIeHHS 3a/]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOIYYEHHOU (PU3NYECKON BETUYNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (PU3UYECKUX
METOJOB, B OIMCAaHUM HCCIEIOBAHUSA BBIIEIATh MPOBEPSIEMOE MPEAIOIOKEHHE
(runoresy), pa3IuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT, HAXOAUTh OUTHOKH
B XOJI€ OIBITA, JAENaTh BBIBOJIBI IO €70 PE3YIbTATaAM;

MPOBOJIUTH OIBITHI MO HAOTIOJEHUIO (U3HUECKUX SIBICHUN WM (PU3MYECKHX
CBOMCTB Te: (OpMYJIMPOBATH MPOBEPSEMbIE TPEANONIOKEHHs, COOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pyAOBaHMS, 3aMMChIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOIBL;

BBITIOJTHSATH MPSAMbIE U3MEPEHUSI pACCTOSIHUS, BPEMEHH, MAacChl Tella, 00bEMa, CUITBI
U TEMIEPATyphbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHus IpUOOPOB € yUETOM 33/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOM (PM3UUYECKOM BEIMUYUHBI OT APYroi
C UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBUKYLIETOCS
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TeJla OT BPEMEHHM JBMKCHMS TEJIa, CUIIBI TPEHUS CKOJILKEHUS OT Beca Tejla, KaueCTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YIJIMHEHUS MNPY>KUHBI, BBITAIIKUBAOIIEH
CHIBI OT 00BbEMa TOTPYKEHHOW 4YacTH Tella W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT NIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOTO HCCIIEIOBaHMSI, COOMpPATh YCTAHOBKY U BBINOJNHSATH H3MEPEHUs, CIeays
NPEMJIOKEHHOMY — TUIaHy, (UKCUpPOBATh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nYECKUX BEIMYMH B BHUJIEC IPEIOKECHHBIX TA0NUIl U TPadUKOB, JEIaTh BBHIBOJBIIO
pe3yapTaTaM UCCIEN0BAHMS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOrO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABJICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEHCTBYIOIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IIPEMIOKECHHOW HHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHHE HUCKOMOM BEJIMYHHBI;

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH mpu padbore ¢ 1a00paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TNPUHIUIMBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HEIOJIBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha WX omnucaHus (B TOM YHCIE: MOAIIMITHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3ysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
(duznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TNpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW KHU3HU MJis1 OOecredeHus
O0e3omacHOCTH TpU OOpamieHUH C NpudopaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KarOIIeH
cpene;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MHGpopManuu B VMHTEpHETE B COOTBETCTBUHUC
3aJIaHHBIM TTOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUW U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOI
WJIM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BAaTh MPU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOrO COJEpXKaHUs, CIPaBOYHBIE MaTepualbl, PECypChl CETH
WurtepHer, BiageTh NOpu€MaMu KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHbBIEC U YCTHBIE COOOIIIEHUS HA OCHOBE 2—
3 UCTOYHUKOB HH(pOPMALIUU (PUIUIECKOTO COAEPIKAHUS, B TOM YHCIIE ITyOJIHMYHO
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JieNaTh KpaTKue COOOIICHUs O pe3ysibTaTax MPOEKTOB WM YUeOHBIX UCCIEA0BAHUHN, IPU
TOM TPaMOTHO HCIOJIb30BaTh HM3yYEHHBIM TOHATUWHBIN ammapat Kypca (QHU3UKH,
COIPOBOK/JIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH YYEOHBIX MMPOESKTOB U UCCIIEIOBAHUMN paclpeiesiTh 00s13aHHOCTH
B I'PYIIIIE€ B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a4aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
JNEHUCTBUN, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSATEIBHOCTb TIPYMIIbL,
BBICTpAaNBaTh KOMMYHHUKAaTHUBHOE B3aMMOJICVICTBHE, YUYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K koHmy oOyuenus B 8 kJjiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOUIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBMKEHUE ATOMOB U

MOJIEKYJI, arperaTHbI€ COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,
HACBHIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsil, SIEKTPUUECKOE
1oJie, MPOBOJHUKHU U JUAICKTPUKH, HOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE MOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKAaTHE, TEIJIoNnepeaaya, TemIoBoe
paBHOBECHE, CMAauyMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCAIIUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUYCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBHE
3aps0B, NCUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AMMOJICUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) TI0 OINUCAHMI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKarolleMm
MHUpE, B TOM 4ucjie (pu3nueckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATKCHUE U
KalWJUISIPHBIE SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uzinydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHME POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3emJid, apeiid MmoiarocoB, pojib MAarHUTHOTO MOJIS AJIs )KU3HU Ha 3emJie, MOJISIpPHOE
CUSHHME, TIPU OSTOM TEPEBOJAUTh MPAKTUUYECKYIO 3aJadyy B Y4eOHYIO, BBIICISATH
CYIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SBICHUM;

OTNMUCBHIBATh HW3YYCHHBIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEpPrus, KOJUYECTBO TEIUIOTHI,
yAenbHasA TEMIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IUIABJIEHUSA, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIIAXKHOCTH BO31yXa, AJEKTPUUYECKUU
3apsil, CUIIa TOKA, JIEKTPUUYECKOE HANIPSKEHUE, CONPOTHUBIICHUE TPOBOHUKA, YAEIBHOE
COMPOTHUBJICHUE BEIIECTBA, paO0Ta U MOILIHOCTh 3JEKTPUUYECKOT0 TOKA), IPU OMUCAHUU
NPaBUJIBLHO TPAKTOBATh (PU3MUECKUN CMBICT MCMOJIb3YEMbIX BEIWYUH, 0003HAUYCHUS U
CAUHUIIBI  (PU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbl, CBS3BIBAIONIME JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTh TIpaduKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BETUYHH;
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XapaKTepHU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SBICHHUS U IPOIECCHI, HCTIOIB3YS
OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUSI BEIIECTBA,
MPUHIUI CYTNEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS 3apsia,
3akoH Oma 1 ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHHUs SHEPIuH,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aITUCHIBATh €r0 MATEMAaTHUECKOE

BBIPAXXEHUE;
OOBACHATh (PU3UUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHUX 1IaroB ¢ onopou Ha 1-2
U3YUYEHHBIX  CBOMCTBa  (DU3MYECKUX  SABJICHUM, (PU3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemarbh pacu€THble 3aJaud B 2—3 JEHCTBUS, UCHOJIb3YS 3aKOHbI M (OPMYJIBI,
CBSA3BIBAIOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33]1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JIJISl PEIICHMs 3aJlayd, BHIOMpATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTH PACUETHl M CPAaBHUBATh
MOJIyYEHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (PU3HYECKUX
METOJOB,  HCIOJb3ysl  ONWCAHWE  HMCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEATI0JIOKEHNE, OLICHUBATH IPABUIILHOCTD MOPSIKA IPOBEACHUS UCCIIEIOBAHNUS, IEIATh
BBIBOJIBI,

MPOBOJIUTH OMNBITHI MO HAOIIOACHHUIO (PU3NYECKUX SABJICHUM WIH (U3HYECKUX
CBOMCTB TeN (KaNWJUIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0beéma,
TEMIIEPATYPbI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpeBaHUs IIPU U3JyYEHUU OT L[BETA
u3nyvaroumeil  (morsomaromei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH MU IUIOHIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA TEI WU
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsig0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIN3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJBUIATEII
MOCTOSTHHOTO TOKa): (OPMYyJIMpPOBaTh IPOBEPSiEMble MPEANOJOKEHUsI, COOUPATH
YCTaHOBKY U3 NMPEAJI0KEHHOT0 000py10BaHUs, OMUCHIBAThH XO/1 OIbITa U (POPMYJIUPOBATH
BBIBOJIbI,

BBINIOJIHATDh MPSMBbIE HU3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/yXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJOrOBBIX MPHOOPOB H
JATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHU C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKOM BEIUYHMHBI OT JPYrou
C UCTOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBJICHUS MPOBOJHUKAOT
€ro JUIMHBI, IJIOIAAM IONEPEYHOr0 CEYECHUS U YAEIBHOIO COIPOTUBIICHUS BEILIECTBA
IIPOBOJIHHUKA, CHJIBI TOKA, UAYLIEr0 Yyepe3 MPOBOJHUK, OT HAIIPSKEHUs HA NPOBOIHUKE,
UCCJIEIOBAHUE TOCJIEA0BATEILHOIO W MAapaUIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUIAHUPOBATh UCCIIEAOBAaHUE, COOMpPaTh YCTAHOBKY W BBINOJIHATH MU3MEPEHUS, CIEIys
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NPEMIOKEHHOMY IUIaHy, (DMKCUPOBATH PE3YJIBTATHI MOIYYEHHON 3aBUCMMOCTH B BUJE
TabJIUL ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3YyJIbTaTaM MCCIIEA0BAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJINYMH (yI€IbHAS TEIIIOEMKOCTh
BELIECTBA, CONPOTUBIIEHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, COOMpaTh OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
peJI0KEHHON HHCTPYKLMH, U BBIYUCIIATH 3HAUYEHUE BEINYNHBI;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH Npu padore ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACHCTBHUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha MX OmHUcaHus (B TOM YHUCJE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUYECKON
OHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), 3JIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSSHHOTO TOKA), HCHOJIb3ys 3HaHUs O CBOWMCTBAaX (DU3MUECKUX SBJICHUH U
HEo0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUECKUE YCTPONCTBA M M3MEPUTENIbHbIE TPUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETpP, TEPMOC, ICHUXPOMETP,
TUTPOMETp, JIBUTaTEIb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI 3JIEKTPUYECKUX LIETEH C MOCIEeI0BATEIbHBIM U IMapaJUICIbHBIM COEIMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOIWTh HWH(OpPMALMIO O MpHUMEpPax) MNPAKTHUYECKOro
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHHUs
0e30macHOCTH MU 00palliEeHUH C TPUOOpaMH M TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS
37I0POBbS U COOIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHUS B OKPYXKAIOIIEH CPEIE;

OCYLIECTBJIATh MOUCK MHGpoOpManuu (U3N4ecKkoro coaepxanusi B MHTepHeTe, Ha
OCHOBE HMMEIOUIMXCS 3HAHUW U MyTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIACIATh HH(OpMALUIO, KOTOpas SBIAETCS MNPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU  BBIMNOJHEHUU Y4YE€OHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChl CETH
WurtepHer, BiIageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHBbIE COOOIIEeHMs, 00001as
UH(OPMAIUI0O U3 HECKOJIBKUX HMCTOYHUKOB (U3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEI0BATENbCKOU
NeSATEIbHOCTH, TIPU 3TOM I'PAMOTHO HMCIOJb30BaTh M3YYEHHBIA MOHATUHHBIN ammapar
Kypca (pU3MKH, COTPOBOXK/IaTh BHICTYIUICHUE MTPE3CHTALINEH;

IPU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpeneniaTb 00s13aHHOCTU B TPYIINIE B COOTBETCTBMU C ITOCTABJIIEHHBIMM 3ajJadyaMy,
CIIEIUTh 3a BBIOJIHEHWEM IUIaHA JCHCTBUM M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaA B  JIEATENbHOCTh  TPYIIBL,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOJECUCTBUE, TIPOSBIIAS TOTOBHOCTh Pa3peIiaTh KOH(QIUKTHI.
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K koniy oOyuenust B 9 KJjiacce npeaMeTHbIE Pe3ybTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00yHAIOUIUXCSI YMEHUI:

WCMOJIb30BaTh MOHSATHS: CUCTEMa OTCUYETA, MATEpHUAIbHAs TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTudeckas),
TPEHHE, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWMs ¥ BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTbh, CIIEKTPHI HCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3IIy4eHUs, U30TOIbI, siiepHas SHEPTeTUKA;

paszinyath ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHUE, CBOOOTHOE MaJIeHUE TEJl, pABHOMEPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JIBUKCHHUE,
KoJie0aTenbHOe JBUKEHUE (3aTyXalollMe U BBIHYXICHHbIE KOJIeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJIEHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE OEI0ro cBeTa
B CIEKTP U CJIOKEHHUE CIIEKTPaJbHBIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IyYSHHS ) TI0 OMMCAHUIO UX
XapaKTePHBIX CBOWMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOoe
SIBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UUYECKUX SIBIICHUI B OKPYKAIOIIEM MUPE
(B TOM umcie Gpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBLI U OTJIHUBBI, IBHKCHUE TIJIAHET
ConHeyHOH CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMUYECKUE BOJHBI, I[yHaMH, 3XO, IBETa TE,
ONTUYECKHE  SBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yAbTPadrOJIECTOBOTO M PEHTIEHOBCKOTO W3y4YEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMUYECKHUE Ty, PAAUOAKTUBHOE U3 TyUCHHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBHE
pPaIUMOAaKTUBHBIX M3JIyYEHU Ha OpraHu3M YelOBEKa), MpH H3TOM MEPEBOAUTH
MPAKTUYECKYIO0 3aJadyy B y4e€OHYIO, BBIACIATH CYIIECTBEHHBIC CBONCTBa (MPHU3HAKK)
(bU3HYECKUX SBICHHUI;

OTNMUCHIBATh HW3YUYCHHBIC CBOMCTBA Tel M (PU3MUECKUE SBJICHUS, HCMOJb3Ys
dbuznyeckre BEIMYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JBUKECHHH, YCKOPEHHUE, MEPEMEIICHUE, MYyTh, YIJ0Basi CKOPOCTh, CWJIa TPEHHsS, CUia
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MajJeHusl, BeC TeJla, UMITYJIbC Tea,
UMITYJIC CHJIBI, MEXaHWYECKass padoTa W MOIIHOCTh, MOTCHIMAIbHAS DHEPTUS Tela,
MOJHATOTO HAJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAIIbHAS YHEPIUsl CHKATOW MPYKUHBI,
KHMHETUYEeCKasi SHEPrus, MoJHas MEeXaHW4YecKasl SHEprus, MepUoJi U 4acToTa KojaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, II0KAa3aTElb
NPEJIOMJICHUSI Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUIMYECKUNA CMBICI
WCIIOJIb3yEMbIX BEIIMYWH, 0003HAYCHUS W EAUMHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUThH
(bOpMyTIbI, CBA3BIBAIONINE JAHHYIO (DM3MYECKYI0 BEIMYUHY C IPYTUMU BEIMYMHAMM,
CTPOUTH IpaUKK U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUCCKHE SBJICHHUS U TPOIECCHI, MCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TPUHIIUI CYTIEPIO3HIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3axkoHsl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIOMIICHUS CBETa, 3aKOHBI COXPAHECHUS 3apsJOBOTO
M MacCOBOTO WYHCENT TIPH SJIEPHBIX pEakKlusx, MNP OSTOM JaBaTh CIIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA ¥ 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH 00BsCHEHUE U3 2—3 JIOTMUECKUX IIIaroB ¢ ONOpOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SABIACHUH, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTh pacu€THble 3ajaydl (ONMUpAIONIUMEcs Ha CHUCTeMy W3 2—-3 ypaBHEHHI),
WCITIOJIB3YSl 3aKOHBI M ()OPMYJIBI, CBS3BIBAIOIINE (PH3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaM3a yCJIOBUS 3aJ[a4M 3alMChIBATh KPAaTKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WU
U30bITOYHBIE JJaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC MJIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOUM (U3UIECKUX
METO/IOB,  HWCIIOJB3ys  ONMHCAaHWE  WCCIICAOBAHMS,  BBIACIATH  MPOBEPSIEMOC
MIPEAINOJI0KEHNE, OIICHUBATh MPABHIILHOCTH MOPSIIKA IPOBEICHUS NCCSI0OBAHMS, ACIaTh
BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OTIBITOB;

IIPOBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Tea (M3ydyeHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsS SHEPTUH,
3aBUCUMOCTH TepHOoia KOJIeOaHNH TTPYKUHHOTO MAasSTHUKA OT MACChI Tpy3a U )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBEeTa B CIEKTP, M3yUYECHHUE CBOWCTB
M300paXkeHusl B TUIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JIMH3E, HAOJII0JICHUE CIUJIONIHBIX U JIMHEWYATBIX CIIEKTPOB M3TYUYCHUS): CAMOCTOSITCIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOUHOTO HAOOpa 000PyI0BaHUS, OMUCHIBATEH XOJ1 OIBITa U
€r0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBL;

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONPenesisis CpeaHee
3HAUCHHUE U3MEpAEMON BeTUYHHBI ((POKYCHOE pPACCTOSHHE COOHMPAIOIICH JIMH3HI),
000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BETMYNH C UCTIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HayaJIbHON CKOPOCTH, TIeproia KoJieOaHU MaTeMaTHIeCKOT0 MasTHUKA OT JUTUHBI
HUTH, 3aBUCUMOCTH yTjla OTPAXXEHUS CBETa OT yTJia MaJCHHS W YIJIa MPEIIOMIICHUS OT
yrila TaJeHus): IIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSTENHHO COOMpATh YCTAaHOBKY,
(buKCHpOBaTh PE3YNbTATHI MOTYYCHHONW 3aBHCHMOCTH (U3NYECKUX BEIMYMH B BUJC
Tabnui u rpaduKoB, e7IaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;
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MPOBOANTHh KOCBEHHBbIC M3MEPEHUS (U3MUYECKUX BEIUYUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JABW)KEHUHU, YCKOPEHUE CBOOOJHOIO MaJeHMUS,
KECTKOCTh MPYXKUHBI, KOA(P(ULIUEHT TPEHUS CKOJIbKEHUS, MEXaHWdeckass paboTa u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
OINTUYECKAsl CUJIa COOMPAIOLIEH JIMH3BI, paAMOAKTUBHBIN (DOH): IUTAHUPOBATH U3MEPEHMUS,
coOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIMIOJHATH HW3MEPEHUs, CIexys
NPEIIOKEHHOW WHCTPYKIIUU, BBIYUCIATH 3HAYCHHE BEIUYUHBI WM aHAIU3UPOBATH
MOJTyYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUH;

coOMrofaTh MpaBujia TEXHUKH O€30MacHOCTH Npu padboTe ¢ JabOpaTOpHBIM
00opy10BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJIEIEH: MaTepuaibHast
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUECUHBIH HMCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUTAaHEeTapHAsI MOJIENTb ATOMA, HYKJIOHHAS MOJIEIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JATUUKU MOJIOKEHUS,
paccTOsSHUS U YCKOPEHUs, pakeTa, IX0JIOT, OYKH, MIEPUCKOTI, (PoToanmapar, ONTHIECKHIE
CBETOBO/Ibl, CIEKTPOCKOIl, JIO3UMETp, Kamepa BuiabcoHa), HCMONb3Yysl 3HAHUIO
CBOMCTBax (PU3NYECKUX SIBJIEHUN U HEOOXOUMBbIE (PU3HMUECKHE 3aKOHOMEPHOCTH;

HCIIONIb30BaTh CXEMbl W CXEMaTUYHbIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB MPHU PEIICHUN
y4eOHO-MTPAKTHUECKHUX 3a7ad, ONTHUYECKHE CXEMBI HJIsi TMOCTPOCHHS] H300paKCHUIIB
TUTOCKOM 3€pKajie ¥ COOMparomien JTuH3e;

OPUBOAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKUX 3HAHWM B TOBCEAHEBHOW >KM3HM HJIs1 OOECIeYeHHs
O0e3omacHOCTH TMpu OOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3I0POBbS 1 COOIOACHNUS HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKpPY KaroIIen
cpene;

OCYIIECTBIISATh TMOUCK HH(pOpManuu Quandeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (OPMYIUPYsT TOUCKOBBIA 3ampoC, HAXOIWUTh MYTH OMNpPEICICHHUS
JIOCTOBEPHOCTH TOJY4YeHHOM MWHGPOpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCTIONb30BaTh TMPH  BHITIOJHEHUH YyUYEOHBIX 3aJaHUil  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOTO COACpXN aHHs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTtepuner, Bnagerb mnpuéMaMd KOHCIIEKTHPOBAHHMS  TEKCTa, MPeoOpa3oBaHUs
nH(poOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE MHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
UHPOpMAIlMM U3 HECKOJIBKMX HCTOYHUKOB (PU3NYECKOTO COAEpKaHUsA, IyOJIMYHO
NPEICTABIATH PE3yIbTaThl IPOSKTHON MIIM UCCIEN0BATEIbCKOM IEATEIBHOCTH, TIPU 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM TOHATUHHBINA ammapar HM3y4yaeMoro pasjaesa
(GU3MKM U CONPOBOXAAaTh BBICTYIUIEHHWE IPE3EHTAllME C Y4€TOM OCOOEHHOCTEH
ayJTUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KomuuectBo | IIporpammuoe coaepxxkanrie |  OCHOBHBIE BUBI ICATEIIBHOCTH O0yYarOIIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOTro IpeaMeTa

Pa3zneua 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKAOIIECro Mupa

BeJIMUUH. PU3NYECKUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
€IMHUII

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny QU3nyecKuMH 1
0 MPUPO/IE SIBiIeHUS IPUPOIBI. XUMHUYECKUMHU MPEBPALICHUSMU.
dusnyeckue SIBICHUS: Pacno3naBanue u knaccudukaius GU3NIECKUX
MEXaHUYECKHUE, TCIUIOBbIC, | SABJICHUI: MEXaHHMYECKUX, TCIJIOBBIX,
AIEKTPUUYECKHE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onrcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®uznueckue 2 dusnyeckre BEIUUNHBI. OnpeneneHue 1EHbI JSTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPUOOpa.

N3mepeHne MTMHEWHBIX pa3MEPOB TE U
IIPOMEXKYTKOB BPEMEHHU C YYETOM IOTPELIHOCTEN.
N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
H3mepenue temneparypsl Ipy HOMOIIU
YKUJIKOCTHOI'O TEPMOMETpA U JaTYUKa
TEMIIEpaTyphl.

BrinonHeHnne TBOPYECKUX 3aJaHUM 110 TIOUCKY
Croco00B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEepUCTUK, HAIIPUMED, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBLINX PACCTOSIHHIM, MaJIbIX
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IPOMEXKYTKOB BpeMeHu. O0cyxieHne
IpearaeMbIX Coco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢u3uka u npyrue BriaBrkeHre TunoTes3, 00bACHIIOIMX TPOCTHIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHUSI, HAllpUMeED:
MTO3HAHUS M3Yy4aroT IPUPOLY. — [IO4YEMY OCTaHABJIMBAECTCS JBUKYLIEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/I TO3HAHUS: — [I0YEMY B KApPKYIO IIOTOAY B CBETION OJEKIE
HaOJII0/IeHNE, TOCTAHOBKA | MIpOXJIagHe, yeM B TéMHOM. [Ipennoxenue
Hay4YHOTO BOIIPOCA, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUJKEHHE TUIIOTES, [IpoBenenue nccnenoBanus 1o NPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TMIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTelinx Mosene puandeckux
HaA0JII0/1aeMOr0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB MJIM CXEM ), HAllpUMEP
Onucanue pu3nYecKux NaJICHUE MTPEAMETA; MPSAMOJINHENHOE
SIBJIEHUH C TIOMOIIIBIO pacrpoCTpaHEHHE CBETa
MozeIIen
Wroro no pazgeny 6
Paznen 2. IlepBoHayasibHbIE CBeJIeHHSI O CTPOEHNH BelleCTBA
2.1 | Ctpoenue BemecTna 1 CrpoeHue BemecTa: Habntonenue v nHTEpIpeTalyst ONbITOB,

aTOMBI ¥ MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JTUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITyYeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | IBWKECHHE U
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHI]
BemecTBa. CBs3b CKOPOCTH
JBH>KEHUS YaCTULL

C TeMIIEpaTypou.
bpoyHOBCKOE nBHXKEHUE,
mubdysus.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKECHUE U
OTTAJIKUBAHUE

Habmonenue u o0bsicHeHNE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[IpoBenenune u 0ObSICHEHUE OIBITOB

10 HaOJIOIEHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB 11O
00HAPYKEHHUIO CHJT MOJICKYJIIPHOTO TIPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTtHsie
COCTOSIHHS BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEIIECTBA: CTPOCHUE T'a30B,
WKUJIKOCTEU U TBEPABIX
(KpUCTAJUIMYECKUX ) TEJI.
BzanmocBszp Mex Iy
CBOICTBAaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHreM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BO/IbI

Onucanue (C UCTOJIb30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3N4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsicHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOTBIION CKUMAEMOCTH Ta30B.
OO0bsicHeHue coxpaHeHust GOpMbl TBEPABIX TET U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YaCTUIIbI HAXOASITCS
B CpEAHEM JaibllIe IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBu:keHue U B3aUMOAelicTBHE TeJl

3.1 | Mexanuveckoe 3 Mexannueckoe aBmxenne. | MccimenoBanne paBHOMEPHOIO JBHKECHMUS,
JBUYKECHHE PaBHOMeEpHOE 1 ONPEIEICHUE €TO NPU3HAKOB.
HepaBHOMeEpHOE JBkenne. | HaOmroneHne HepaBHOMEPHOTO JBMKEHUS U
Cxkopocts. Cpensss ONPEIEICHUE €T0 OTIINYMI OT PABHOMEPHOIO
CKOPOCTb IIpU JBUKCHUS.
HEpPaBHOMEPHOM OmpeneneHne CKOPOCTH PaBHOMEPHOTO
IBIKeHUH. Pacuér myt M | JBMKEHUS (LIApUKA B )KUJKOCTU, MOAEIH
BPEMEHU JBUKEHUS IEKTPUYECKOTO aBTOMOOWIIS U T 1. ).
Omnpenenenne cpeaHe CKOPOCTH CKOJIbKEHHUS
OpyCKa WX IIapuKa 10 HAKJIIOHHON IUNIOCKOCTH
Pemrenne 3a1a4 Ha onpeieIeHUE Iy TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHH
3.2 | Uuepuwsi, Macca, 4 SBnenue unepuuu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINTIOTHOCTB

nHepuuu. Bzanmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTH TeJIa.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BEIIECTBA

00yCIIOBJIICHHBIX MHEPLIUEN, HAIPUMED, UTO
IIPOUCXOJUT ITPU TOPMOKEHUH WU PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOUYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CAMOKAaTe M T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KCHUS TEJIa B PE3YyJIbTATE NEUCTBUS HA HETO
OPYTUX TEN.

Pemenue 3amay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TIIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPUPYIOMIMX 3aBUCUMOCTbh U3MEHEHHUSI
CKOPOCTH Te€Jia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. MizmMepenue maccel Tena
Pa3IMYHBIMH CIIOCOOAMU.

OmnpeneneHre IIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €r0 MacChl M 00bEMa

3.3

Cuma. Buaper cun

14

Cwuna Kak XxapakTepUCTHUKA
B3aMMOJICUCTBUS TEJI.
Cwuna ynpyroctu u 3aKOH
I'yka. I3mepenune cuisl

C IMIOMOIIBIO TMHAMOMETDA.
SIBieHUE TATOTCHMS U CUJIa
TsoKkecTH. Culia TSHKeCTH
Ha JIPYTUX IUIaHETax.

Bec tena. HeBecoMocTs.
CrnoxxeHue cui,
HaITPaBJICHHBIX O OJHOU
IIPSIMOM.
PaBHOpelCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIb’KCHUS 1 TPEHUE
1okos1. Tpenue B mpupoze
1 TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUNHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedopMallii.
Onucanue peanbHBIX CUTYalU B3aUMOICHCTBUS
TE€J C TIOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSTHUE U U300PAKEHHUE CUITHI.

N3yuenne cunel ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3MHOBOTO HIHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYAIIH, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHHUEM
TATOTEHUS.

OO0bsicHEHUE OPOUTATBLHOTO ABWKECHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLUH.

N3mepenue Beca Tena ¢ MOMOILIbIO THHAMOMETPA.
O06ocHOBaHKE 3TOTO CIIOCOOA U3MEPEHHUS.
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AHnanus n MOJICIINPOBAHUC ABJICHNA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MOYYEHUE MPAaBUIIA
CJIO’KEHUS CUJI, HAPABJIEHHBIX BJIOJIb OJJHON
npsiMoit. OnipeiesieHne BEJIMYUHbI
PAaBHOJICHCTBYIOILIEU CHIL.

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUS MOKOSI.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEM.

AHaJIN3 MPAKTUYECKUX CUTyalll, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSl CIOCOOBI €€ YMEHBILIEHUS WU
yBEJIMYEHHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCIIOIb30BaHHUE
NOAIIMITHUKOB, IJIABAHNUE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 asist pacyéTa CUIIbI TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTE U ra3oB

4.1

[asnenue. Ilepenaua
JaBJICHUSI TBEPABIMU
TEJIAMH, JKUIKOCTIMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHUCHUMOCTD JABJICHUSA
rasa ot oonéma,
TEMIEPATypPHI.

AnHanu3 1 00bsSICHEHHE ONBITOB U MPAKTUIECKUX
CHUTYAIIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBIICHMUSL.

O6ocHOBaHME CITIOCOOOB YMEHBILICHUS U
YBEIMUCHHS JaBIICHUSI.

W3ydenue 3aBUCUMOCTH JIABJICHUS ra3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3axoH Ilackais

oT 00BbEMaA U TeMIEepPaTyphI.

N3yueHne ocoOeHHOCTEN NTepenaun JaBICHUS
TBEPABIMU TEJIaMH, )KUAKOCTIMHU U Ta3aMHU.
O60cHOBaHME PE3YIBTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCrepuMEHTAIbHOE JOKAa3aTeIbCTBO 3aKOHA
[Tackans.

Pemenwne 3amad Ha pacu€T naBiaeHus TBEPAOTO
Tena

4.2 | JlaBaeHue )KUJIKOCTH 3aBHUCHUMOCTH JaBJICHUS HccnenoBanue 3aBUCHMOCTH JTABJICHUS JKUIKOCTH
KUJTKOCTH OT TJIyOUHBI. OT ITyOUHBI TOTPYKEHHUS U TNTIOTHOCTH KUIKOCTH.
ITueBMaTHueckue Mamuael. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
I'uppocTratuaeckuit napajokca Ha ocHOBe 3akoHa Ilackais.
napanokc. CooOmaronuecs: | M3ydenne coodmaronmxcs cocyoB.
cocyabl. I'uapasnmuueckue | Pemenue 3anad Ha pacy€r qaBaeHUs KUIKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MAaIlI1H.
AHanu3 1 00BsICHEHNE TIPAKTUIECKUX CUTYAIUH,
JTEMOHCTPUPYIOIIUX MPOSIBICHHUE JTaBJICHUS
XKUIKOCTH | 3aKoHa [lackamns, Hanpumep
IIPOIIECCOB B OPTaHU3ME TPU TITyOOKOBOTHOM
HBIPSTHHH
4.3 | AtmochepHoe Atmocdepa 3emin u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBIICHUS.

[IprunHEI cylecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB U MMPAaKTHYCCKUX
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BO3IYILIHON 000JIOUKHU
3emuu. OnbiT Toppuyerm.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTO J1aBJICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopel

JUISl UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYaIluH, CBSI3aHHBIX C ICHCTBUEM
aTMOc(epHOro 1aBICHUS.

OO0ObsicHEeHuE CylIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAaHETax WU e
OTCYTCTBHSI Ha APYTUX IIaHeTax u JlyHe.
OO0bsicHEeHHEe U3MEHEHHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOH M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3agau Ha pacu€t arMochepHOTO
JTABJICHUSI.

Nzydenne yctpoiicTBa bapomeTpa-aHepouia

4.4

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

JleicTBUE )XKUAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumesnioBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKAJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BHITAIKUBAIOIIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B AKHUJKOCTb.

[TpoBenenue n 00CyXJI€HHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOMN

B KUJIKOCTh YaCTH Teja U OT IJIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu vimanxkugarouel
cumbl, oelicmayouell Ha mejo 8 HCUOKOCMU,
om maccol meud.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00bEMa MOrpyKEHHOM B KHUAKOCTh YaCTH Tea.
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Pemenue 3a1a4 Ha NpUMEHEHNE 3aKOHA
Apxumena v yCiaoBUs IIIABAHUS TEJL.
Koncrpyuposanue apeomerpa nim
KOHCTPYUPOBAHHUE JIOJIKU U ONIPEIECIICHUE €€
rpy30H0IbEMHOCTH

Hroro no pazaeny

21

Pa3znes S. PaboTra 1 MOIHOCTH. DHEPIrUs

5.1

Pabora 1 MomHOCTH

3

Mexannueckas padora.
MomHoCcTh

DKCNEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON PaOOThI CUITBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEIICHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMoi Ipu NOABEME
IO JIECTHHIIE.

Pemenne 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[IpumeHnenue npasuiia
paBHOBECHS pblyara

K OJI0KY. «30510TO€
npaBuiio» Mexanuku. KI1/]
MPOCTHIX MEXAHNU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

Onpenenenre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha TPUMEpPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHS pblUuara.
OOGHapy»XeHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3yEeMBIX B OBITY U TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTATBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHNUU TTPOCTHIX MEXaHU3MOB.
Onpenenenue K11/ HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TTpaBUiIa
paBHOBecus pbryara u Ha pacuér KII1/]

5.3 | Mexanuueckas 4 MexaHnueckas SHEpPrusl. DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHEHUS
HEPrHUs Kuneruueckas u KMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
MOTEHIMAIbHASI SHEPTUS. IIPU €70 CKAaThIBAHUU 11O HAKJIOHHOW ITOCKOCTH.
[IpeBpamenue ogaoro Buaa | GopmynnpoBaHue Ha OCHOBE UCCIEAOBAHUS
MEXaHUYECKON SHEPrUn 3aKOHA COXPAaHEHUsI MEXaHUYECKOM YHEPTUN.
B Jpyrou. 3aKkoH OO6cyx1eHre rpaHul] TPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPrUn COXpaHEHUs SHEPTUU.
B MEXaHUKE Pemienue 3a1a4 ¢ MCMOIb30BaHUEM 3aKOHA
COXpaHEHUS YJHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC

Ne
n/ma

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KonnuecTtBo
4acoB

[IporpammHoe copepkanue

OcHOBHBIC BUABI ACATCIBHOCTH 06yqa}oumxcs{

Pa3znen 1. TenJioBbIe SIBJICHUS

1.1

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MosieKya. OnbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KNUHETUYECKON
teopun. CMauMBaHue 1
KalWJUISIPHbBIC SIBJICHUS.
TennoBoe pacunpeHue u
cxKatue

HabnroneHune u nHTEpIpETaAs ONBITOB,
CBUETEIBCTBYIONTNX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHWH BEIIECTBA: OTBITHI C PACTBOPECHHUEM
Pa3IUYHBIX BEIIECTB B BOJIE.

Pemenue 3a7a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJI MOJICKYJI B €IMHHIIC 00bEMaA
BEIIECTBA.

AHanM3 TeKCTa IPEBHUX aTOMUCTOB (HAIpuMep,
dbparmenTa nosmsl Jlykpenus «O npupoe
BEIIICH») C U3JI0)KEHUEM 000CHOBAaHWN aTOMHOM
rUnoTessl (CMbICiIoBOE uTeHue). O1eHKa
yOeIUTEeNbHOCTH 3TUX OOOCHOBAHHI.
OOBbsicHeHNE OPOYHOBCKOTO JBHKCHUS, SIBIICHHS
nudy3un v pa3Iuuuil MeX Iy HUIMH Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH CTPOCHHSI BEIIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3IMYHil B CTPOCHHUH
ra3oB, )KHJIKOCTEU 1 TBEPABIX TET

C HCIIOJIb30BAHUEM IT0JI0KEHUH MOJICKYJISIPHO-
KHHETHYECKOU TEOPUH CTPOSHHS BEIIECTBA.
[IpoBeneHue ONBITOB MO BHIPAITMBAHUIO
KPHCTAJUIOB TTIOBAPEHHOW COJIM MJIU caxapa.
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[IpoBenenre u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIIMNX KAMWIUIAPHBIC SIBICHUS U
SIBJICHUE CMAaYMBaHMUS.

OOBsICHEHHUE PO KAITWIISIPHBIX SBICHUN

JUTS TIOCTYTUIEHUS BOJABI B OPTaHU3M PACTECHUM.
Hab0mronenue, npoBeneHue u oObSICHEHNE
OITBITOB MO HAOIIOACHUIO TEINIOBOI'O
paclIMpeHus ra3oB, )KUJIKOCTEH U TBEPBIX TEI.
OObsicHeHUE cOXpaHEeHHsI 00bEMa TBEPBIX Tell,
TEKYYECTH KUJAKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYUYECTH JIJIs1 Pa3HBIX KUJIKOCTEH),

JIaBJICHUS ras3a.

IIpoBenenre onpITOB, IEMOHCTPUPYFOIIAX
3aBUCHUMOCTH JIaBJICHUS BO3/yXa OT €ro o0béMa 1
HarpeBaHMs WM OXJIXKICHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYECHUS.
AHanu3 NpakTHYECKUX CUTYyallMid, CBA3aHHBIX

CO CBOMCTBAaMHM I'a30B, JKUJIKOCTEW U TBEPIBIX TEIN

1.2

TennoBele nmpouecchl

21

Temneparypa. CBsizb
TEMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHsIs
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepieHrue padboTel. Bumabl
TEIIONEepEaauHn:

OO6ocHOBaHUE TTPaBHUII U3MEPECHUS TEMITEPATYyPHI.
CpaBHeHUE pa3IMYHbIX CIOCOO0OB U3MEPEHUS U
IITKaJI TeMIIePaTyphI.

HaoOmronenne n o0bsICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPTUU Teja B PE3yJIbTaTe TEIIONEepEIavH U
PabOThI BHEIITHUX CHII.

Hab6monenre u 00bSICHEHHE OIBITOB,

00CyX/IeHHE MTPAKTUYECKUX CUTYaIIUH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3JIyYECHUE.
KonuuecTBo TEIIIOTHI.

VY nenpHast TEMI0EMKOCTD
BelecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oananca. [1naBnenue u
OTBEpCBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nenbHas TeniaoTa
TIJIaBJICHUS.
[TapooOpazoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPBI
KHIICHUS OT aTMOC(EpHOTO
JABJICHMUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TerioTa
CropaHusl.

[TpunIUTIEI paOOTHI
Ter1oBbIX ABurareiae KII1J]
TETUIOBOTO JIBUTATEJIs.
TennoBbIe IBUTATEIHN U

JIEMOHCTPUPYIOIIMUX PA3TUYHBIE BUJIbI
TEIUIONEPEAAYM: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, U3ITyYEHHUE.

HccnenoBanue ABJIEHUS TEIII000MEHa

MPY CMEMIMBAHNUH XOJOAHOM U TOPSTYEN BOJIBL.
Habmronenue ycTaHOBIECHUS TETIOBOTO

PABHOBECHS MEXKYy TOPSAYEH U XOJIOIHOM BOJOM.

Omnpenenenue (M3MepeHNE) KOJIMYECTBA

TEIUIOTHI, MOJIYYEHHOTO BOJION IIPU TEIIIOOOMEHE

C HarpeThIM METAIUTMYECKUM LHUIUHAPOM.
Omnpenenenve (M3MepeHNE) yIEIbHON
TEIUIOEMKOCTH BEIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEMIOEMKOCTH

IIPH TETTIOOOMEHE.

AHanu3 cuTyaluui MpakTUYECKOTO
MCITIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepUalioB, HAPUMED, B LEIIX
AHEProcOepeKeHUs: TETIION30ISIINS,
sHeprocOeperaroye KpoIIiiH,
TEPMOAKKYMYJISTOPHI H T. 1.

Hab6nronenue siBineHuit ucrapeHus u
KOH/JICHCAIUH.

HccnenoBanue mpolecca uCrapeHus
Pa3IMYHBIX )KUIAKOCTEM.

OOBbscHeHuE SIBICHUN UCTIApEHUS U
KOH/JICHCAllM Ha OCHOBE aTOMHO-
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3alllMTa OKpY Karolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX IpoOIIeccax

MOJIEKYJISIPHOTO YUCHHS.
HabGnronenue u o0bsACHEHHE Mpoliecca KUIEeHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATyPhI
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/1yXa.

HaOmronenue nporiecca rniaBieHUs
KPUCTAJJIMYECKOTO BEIIECTBA, HAPUMED, JIb/IA.
CpaBHEHHE ITPOLIECCOB IIIABJICHUS
KPUCTAJTIMYECKUX TEJl U pa3MATyeHUs

NP1 HarpeBaHWU aMOP(HBIX TEJl.

Ornpenenenue (M3MEPEHNE) YIAETbHON TEIIOThI
IUTABJICHUS JIbJIA.

OObscHeHuE SBJICHUN IJIaBICHUS U
KPUCTAIJIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemmenwne 3anay, CBSA3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUIONEpeIauy MPH TUIABJICHUH U
KPUCTAJIN3AUH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cUTyaluii IpakKTUUYECKOro MPUMEHEHHUS
SIBIICHUH TNIABJICHUS M KPUCTAJTN3AIINH,
HaIpUMep, MOIyYeHUE CBEPXUUCTHIX
MaTEepUasoB, COJIEBasi TPeka u Jp.

AHanu3 paboTel 1 00BACHEHHE TPUHIUIIA
JEMCTBHS TETIJIOBOTO ABUTATENS.

Brruncnenmne KoauuecTBa TeIIOThI,
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BBIJICJISIIOIIETOCS MPU CTOPAHUU PA3IAYHbBIX
BuJI0B TomuBa, v KIIJI nBurarens.
OO0cy>kIeHrE IKOJIOTHIECKUX MOCIICICTBUI
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TEIUIOBBIX U THAPOIICKTPOCTAHIUN

Hroro no pazgeny

28

Pazpnen 2. JnekTpuueckue u

MAardHMTHbBIC AABJICHUA

2.1 | DaekTpuueckue
3apsIIbL.
3apspKCHHBIE TENA U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsaa0B. Bzanmonencreue
3apSKCHHBIX TEJL.

3akon Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY Telamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHIMI cynieprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBonHMKYN U

HaOnronenue u npoBeieHUE OIMBITOB

0 AJIEKTPU3AIUHU TEJ IPU COMPUKOCHOBEHUH U
VHIYKLHEH.

Habmogenre n 00bsICHEHNE B3aHMOACHCTBUS
OJTHOMMEHHO M PAa3HOMMEHHO 3apsKEHHBIX TEI.
OOBsiCHEHME NIPUHIINIIA ISHCTBUS AICKTPOCKOIIA.
OOBsICHEHUE SBICHUHN DJICKTPU3AINHT

MIPU COMPUKOCHOBEHUHU TEJI U UHIYKIIUEH

C UCIIOJIH30BAaHUEM 3HAHUM O HOCUTEIIAX
AJIEKTPUYECKUX 3apsIIOB B BEIICCTBE.
Pacro3naBanue u 00ObSICHEHUE SIBIICHUM
AJIEKTPU3AIMU B TTIOBCEHEBHOM KU3HMU.
HaGmronenne n o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsa.

Habmro1eHre onpITOB 110 MOJASTUPOBAHUIO
CUJIOBBIX JIUHUMN 3JIEKTPUUECKOTO MOJIA.
HccnenoBanne 1€MCTBUS IIEKTPUUECKOTO MOJIA
Ha MPOBOJHUKH U TUDJICKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA SJICKTPHUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY ci1oBuUs CylIeCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX M Ta3ax.
DJIEKTPUYECKAS LIEMb.
Cuna Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusneHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1151 ydacTka
uenu. [locienoBarenpbHOE U
napajuieIbHOE€ COSTMHECHHE
MIPOBOJIHUKOB.

PaGora u MOIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH xoyns—JIenua.
DJIEKTPUYECKUE LIETTH U

HaOnronenue pa3nuyHbiX BUIOB IE€UCTBUS
AIIEKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JEHUCTBHUSA B IIOBCETHEBHOM JKU3HMU.
HaOmnronenrie BO3HUKHOBEHHUSI Ta30BOTO paspsiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka 1 UCIIBITAHUE AIEKTPUUECKON 1enn
MMOCTOSIHHOT'O TOKa.

N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenune aneKTpruieCcKOro HarpsKeHUs
BOJIETMETPOM.

[IpoBenenne u 0ObSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JUIMHBI, TIOMIAIN TTONEPEYHOrO CEUYCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSKCHUS
Ha pE3UCTOpE.

ITpoBepka npaBuia ClI0KEHUsI HAPSKEHUN
IIPH MOCJIEIOBATEIBHOM COEAMHEHUU JBYX
PE3UCTOPOB.

ITpoBepka npasuiia st CUJIbI TOKA

MIPY MAPAJUIEITBHOM COEIMHEHUU PE3UCTOPOB.
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OTpEOUTENH
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyalnui nocjie10BaTeIbHOTO U
napasuieIbHOTO COSTMHEHUS POBOTHUKOB

B JIOMAIIIHUX JJICKTPUUECKHUX CETSX.

Pemenue 3a1au ¢ ucnoap30BaHruEM 3akoHa OMa
1 hopMyT pacuéra ANMEKTPHUIECKOTO
COIIPOTHUBJICHUS MPH MOCIEA0BATEIILHOM U
napasuieIbHOM COCIMHEHUU TTPOBOHUKOB.
Omnpenenenne paboThI AJIEKTPUUESCKOTO TOKaA,
MPOTEKAIOIIETO YEPES PESUCTOP.

OrnpeneneHne MOIHOCTH JIEKTPUUECKOTO TOKa,
BBIIECISIEMOM Ha PE3UCTOPE.

UccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEpe3
JAMITOYKY OT HanpspKeHus Ha Hel. Onpenenenue
KIII narpeBarensi.

WccnenoBanue mpeoOpa3oBaHus SHEPTUN

IIPU NOABEME TPy3a JIEKTPOABUTATEIEM.
OOBsicHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArpeBaTEIbHBIX MPHUOOPOB.
OObsicHEeHUE PUYNH KOPOTKOTO 3aMbIKaHUS U
MIPUHIINIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTENICH.
Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
JIxoyna—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTosIHHBIE MArHUTHI.
BzaumopericTBue
MMOCTOSSHHBIX MarHuTOB.
MarsauTtHoOe moJie.
MarnuTHOE 1oje 3eMiIn

HccnenoBanue MarHiTHOIO B3aUMOIEHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO TOJISl TOCTOSTHHBIX
MarHuTOB MPHU UX 00BETUHEHUH U Pa3/ICIICHUN.
HccnengoBanne MarHUTHOTO B3aUMOIEHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBuE
MarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

IMOCTOSIHHBIX MAarHUTOB.
N3y4yeHne MarHuTHOTO MOJIs MOCTOSIHHBIX
MarHUTOB IIPU UX 00BEAMHEHUN U Pa3JICIICHUH.
IIpoBeaeHre ONBITOB MO BU3yaIU3alH MOJIA
MMOCTOSIHHBIX MarHuTOB.

N3ydeHue aBiaeHUs HaMarHUYMBAaHUA BEIIECTBA.
HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPETIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBUCUMOCTB CUJIbI B3aUMOJEHCTBUA KaTYIIKU

C TOKOM M MarHuTa OT CHJIbI U HAITPABJICHUS TOKA
B KaTyIIKE.

AHanu3 cuTyalui NpakTU4YeCKOro MpUMEHECHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE ).
N3yyeHune 1eiicTBUS MAarHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydyeHne nencTBUsl 3JIEKTPOABUTATEIIS.
N3mepenne KII/ anexTpoaBuratenbHOn
YCTaHOBKH.

Pacrnio3HaBaHue 1 aHaIM3 Pa3IMYHBIX
MIPUMEHEHUM BJICKTPOBUTATENIEN

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)

24

DJIEKTPOMAarHuTHas
WHITYKITUS

OmnebiTel @apanes. SABneHne
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop.

OnBITHI 11O HCCICOAOBAaHUIO ABJICHUA
BHGKTpOMaFHI/ITHOﬁ WHAYKIOHUN: HCCIJICTOBAHUC
W3MEHECHHUH 3HAYCHMS U HaIpaBJICHUSA
HHAYKIONMOHHOT'O TOKA
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CniocoObl oJTy4eHust
ANEKTPUYECKON SHEPTUH.
DIIEKTPOCTAHIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro no pazuneny 37
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIIACC

No HaunmenoBaHue Komnuecto | Ilporpammuoe conepkanue | OCHOBHBIE BUIBI J€ITEIBHOCTH O0yJarOITUXCS
/1 pAa3IeIIOB U TEM JacoB
y4eOHOro npeaMera
Pa3zaea 1. Mexannueckue siBJeHHUA

1.1

MexaHn4ecKoe
IIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHU

10

MexaHn4ecKoe IBUKCHUE.
MarepuranbHas TOUYKa.
Cucrema orcuéra.
OTHOCHUTEIHLHOCTD
MEXaHMYECKOI'0 JBMKCHUSL.
PaBHOMEepHOE
PSMOJIMHEUHOE JBUKECHHUE.
HepaBHomepnoe
MPSAMOJIMHEWHOE JIBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTb TeJa MpHU
HEPaBHOMEPHOM JBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSMOJIMHEUHOE JBUKECHUE.
CB00OOIHOE MaJIeHuE.
OmprTel 'anuines.
PaBHOMEpHOE NBUXKEHUE

10 OKPY>KHOCTH.

ITepuon u yacrora
oOpaienus. JIuneiHas u
yIJI0Bast CKOPOCTH.

AHanu3 u 00CyXJIeHUE pa3INUHbIX IPUMEPOB
MEXaHUYECKOTO JABUKEHHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJETN
«MaTepragbHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKECHUS
paznuYHbBIMU crioco0aMu (ypaBHEHUE, TabIuua,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAIlMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIbHOCTh MEXaHUYECKOTO
JBUKEHUS.

Habnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHuE IyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOI'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TE€JI OTCUYETA.

Amnanu3 tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
Opycka Wi ABMXKEHHUS [IapyKa MO0 HAKJIIOHHON
IIJIOCKOCTH.

AHanu3 1 00CyXJIeHHne CITIOCO00B
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[lenTpocTpeMuTENbHOE
YCKOpEHHE

MPUOIMKEHHOTO ONPE IeJICHUST MTHOBEHHOM
CKOPOCTH.

OrnpeneneHrne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapHKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OrnpeneneHue myTH, MPONWIEHHOTO 3a TaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

10 TpauKy 3aBUCUMOCTH MIYTH PABHOMEPHOTO
JIBIOKCHUS OT BPEMEHH.

OO0cy)XaeHue BO3MOKHBIX TPHHITUTIOB
JeWCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnienne myTu 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBHKCHUN
Tena.

OnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JBMDKCHUS TeJla 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

IIposepxa eunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EmHbIX Huces, mo
COOMBEMCmaYIouue NPOMeNCYmKiu 8pemeHu
OOUHAKOBWI.
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OrnpeneneHue ycKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TTOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa MO OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBIOKCHUS TeJla 10 OKPY>KHOCTH.

Pemenune 3ama4d Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKCHUS
B IIPUPO/JIC U TEXHUKE (Ha MpUMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiicTBue Tel

20

IlepBbIii 3ak0H HproTOHA.
Bropoit 3akon HeroToHa.
Tperunii 3akoH Hprotona.
[IpyHIMD cynepno3uIuu
CHII.

Cuna ynpyroctu. 3aKkoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TIOKOS, IPYTUE BUIbI
TPEHUSL.

Cuna TsKECTH U 3aKOH
BCEMHMPHOT'O TATOTEHUS.

Habmonenue u 00cyskIeHUE ONTBITOB

C IBMYKCHHEM TeJjla IIPH YMCHBIIICHUHU BITHSHHS
JIPYTHX TeJl, MPENATCTBYOIINUX JIBHKECHUIO.
AHanu3 TekcTa [anmmes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33JIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

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

Hab6nronenue u 006Cy)aeHnE MEXaHUYECKIX
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Yckopenue cBOOOTHOTO
najieHus. /[BrokeHue riaHeT
Bokpyr Comnnua. [lepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Tesno. PaBHOBecHE TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallleHUsd. MOMEHT CHUJIBL.
LlenTp TsHRECTH

ABJICHUH, TPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa PU3MKY.

JIeficTBHA ¢ BEKTOpaMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CIIOKEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmroienue u/unm npoBeieHUE ONbITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUWIOKEHHOU K HEMY CHJIBI U MaCChl
Tena.

AHanu3 u 00bACHEHUE SIBJICHUN

C UCTIOJIB30BaHUEM BTOPOTo 3aKkoHa HproToHA.
Pemenue 3a1a4u ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA U mpaBuiia CIOKEHUS CUJIL.
Omnpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyanui, B KOTOPbIX HAOIIOJAI0TCS
ynpyrue negopMaiinu, u uX 00bsICHEHUE

C HCIIOJIb30BAHUEM 3aKOHa ['yka.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanye 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUSA OT CHUJIBI HOPMAJIBHOI'O AABJICHMAA.

OO6cykaeHue pe3ybTaTOB UCCIICIOBAHNA.
Omnpenenenue k03P GULIMEeHTa TPEHUS
CKOJIBKCHUSI.

W3mepeHune cuibl TPeHHS TTOKOSI.
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Pemenue 3aa4 ¢ MCnoab30BaHHEM (POPMYJIIbI
JUISL CUJIBI TPEHHSI CKOJIBIKEHHS.

AHan3 IBUKEHHUS TEJI TOJIBKO MO JEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTIO MaJieHHs OT MAcCChl TEJA.

OueHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEH MEXKY IBYMS TE€JIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IIOJ1 NEUCTBUEM CHJIbI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (POPMYJIBI

JUTS pacyéra CUJIbI TSKECTH.

AHann3 OpUrHHAIBHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
10 TEKCTY (CMBICJIOBOE UTEHUE).

HabGmronenue u o0cyxkaeHUE OMBITOB

M0 U3MEHEHUIO BEca TeNa MPU YCKOPEHHOM
JIBIOKCHUU.

AHanu3 yclIoBHil BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPErpy3KH.

Pemenue 3a1a4 Ha onpeieIEHUE BEca Tea

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, TIeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnyinece Tena. 3menenue
uMITyJibca. IMImyJibC CUIIBL.
3aKOH COXpaHEHUs
uMItyJjbca. PeaktuBHOE
JBHYKEHUE.

Mexanuueckas paboTa u
MOIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b DJHEPTUHU U
paboTel. [ToTeHnManpHas
DHEPrUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3€MIJIH.
ITorenuuanbHas 3HEprus
CKaTOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOMN
DHEPIruM. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU

Habnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaady UMITyIIbca

P B3aUMOJICHCTBUY Tell, 3aKOH COXPaHEHUS
UMITyJIbCa MpU a0COIIOTHO YIPYTOM U
HEYNPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 cUTyaluii B OKpyXarome xu3Hu

C MCTIOIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYyJIbCA.

Pacnio3naBanue siBIEHUS] pEaKTUBHOTO
JBUKEHUSI B IPUPOJE U TEXHUKE.
[IpumeHneHne 3aKkoHa COXpaHEHHUST UMITYJIbCa
JUIsL pacuéra pe3yIbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEyNpyTroro B3auMOACHCTBHS,
YIOPYTOro LHEHTPaAIbHOTO B3aUMOICHCTBUS IBYX
OJIMHAKOBBIX TeJI, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemenue 3aa4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIbI YIIPYTOCTH

IpU MOJbEME Ipy3a C UCTIOIb30BAHUEM
HETIOJIBIYKHOTO W TOABMYXHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepeHne noTeHIMaIbHON SHEPTUHU YIIPYTO
ne(OpMUPOBAHHOM MIPYKUHBI.
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N3Mepenne KUHETUYECKOW SHEPTUM Tesa

IO JUIMHE TOPMO3HOTO ITyTH.
DKCNEPUMEHTAIbHOE CPABHEHUE U3MECHEHUS
MOTEHIUAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUU

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3akOHa COXPAHEHUS
MEXaHUYECKOM SHEPTUM ISl pacuéra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hroro no pazneny

40

Pazn

e 2. MexaHu4ecKue Ko

JJe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOJIeOaHus

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaAHUM: TIEPHUOI,
JacTOTa, aMILIUTY/IA.
Maremarnueckuit u
MPY>KAHHBIN MasTHUKH.
IIpeBpamenue sHeprun
pH KoJieOaTETHHOM
JIBIDKCHUM.

3aryxatoiue KoiaeOaHus.
BoiHyX1€eHHbIE KOJIeOaHUsl.
Pe3onanc

HaoOmonenne konedanuii moq 4eMCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MO00HBIX KOJIEOAHUHN B OKPYKAIOIEM MUPE.
Amnanm3 kojie0aHu rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHHI MaTEeMAaTHYECKOTO U MPYKUHHOTO
MAasITHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCHMOCTH IEpHUOaA
KOJICOQHMI MMOABEIIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUO]Ia KOJIEOAHUIA

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

Habmronenue u o0Cy)1eHre ONbITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPYKUHHOTO MasTHUKA OT MaCChI
rpy3a u KECTKOCTH TPYKUHEI.

[IpuMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIsT ONTMCAHUS
KOJICOaHMI B OKpYXaIoIeM MUpeE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYUCICHUEM
WJTU OLICHKOM 4acTOThI (TIeproaa) KojieOaHuit
H3zmepenue yckoperus c60600H020 nadeHUs:

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHnuyecKkue BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IponosbHbIE N
MonepeyHble BOJHbL. J[JinHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUs.
Mexanuyeckue BOJIHbI

B TBEPIOM TeEJIE,
CEHCMUYECKNE BOJIHBL.
3BYK. ' pOMKOCTH 3BYyKa U
BbICOTA TOHA. OTpakeHUe
3Byka. UH(]pa3Byk u
YIBTPa3BYK

OOHapy’keHue U aHAJIU3 BOJIHOBBIX SIBJICHUN
B OKpY’KaroIlleM MHUpeE.

Habntoienue pacnpocTpaHeHus MPOJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapyKeHHEe aHAJIOTMYHBIX BUJIOB BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Boruncnenue JuMHbI BOJIHBI U CKOPOCTH
pacmpocTpaHeHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAILHOE ONPEICIICHUE TPaHUI]
YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHHI.
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOJIb30BAHUEM
MY3bIKQJIBHBIX HHCTPYMEHTOB).

HaOmronenue u 00ObICHEHUE SIBJIEHUS
aKyCTHUYECKOT'O pEe30HaHca.
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AHaM3 OpUTHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPA3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTCHUE)

Hroro no pazgeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC MOJI€ H JJICKTPOMATIHUTHBLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
1oJie u DNEKTPOMArHUTHBIE BOJHBI. | B3AUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
AJIEKTPOMATrHUTHBIE CgolicTBa TIOJIEH.

BOJIHBI AJICKTPOMArHUTHBIX BOJIH. DKCHEepUMEHTAIBHOE U3yYEHHUE CBOICTB
[IIkana >JIEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcmonb30BaHue C TIOMOIIIbIO MOOMIBHOTO TenedoHa).
AIIEKTPOMATHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMIMCHIBAIOIIHNX MTPOSBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyUYEHHUS B PUPOJIE:
BonHOBEIE CBOMCTBA CBETA | )KUBBIC OPTaHU3MBI, U3TyUCHUS HEOSCHBIX TEI
(CMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananus pa3inyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHnne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnoyib3oBaHueM GopMy
JUISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro no pazneny 6
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Pa3nen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlydeBas moznens cBeTa.
McTOoYyHHKH CBETa.
[IpssmonuHeHOE
pacupocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBI.
Otpaxenue csera. [1imockoe
3epKaJio. 3aKOH OTPAKCHUS
CBETA.

IIpenomiienue cBeta. 3aKOH
npenomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnonp3oBaHue
MOJTHOTO BHYTPEHHETO
OTPaKECHUS B ONITUYECKHUX
CBETOBOJIaX

HaOnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BO3HUKHOBEHHUE TEHU U MOJTyTEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOTO JIyYa.

OOBsiICHEHHE U MOJICTMPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHMUIA.

HccnenoBanue 3aBUCUMOCTH YTJjla OTPaKEHUS
CBETOBOIO JIy4ya OT yrIJja MaJICHUS.

N3ydenne cBOMCTB N300pakeHUs B INIOCKOM
3epKaie.

HaGmronenne u 00bsICHEHHUE OIBITOB

0 MOJYYEHUIO0 U300paKEHHI B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaGmonenne u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha rpaHUIIE Pa3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAYKEHUEM.
HccnenoBanne 3aBUCUMOCTH yTJia
MPEJIOMIICHUS OT yIJIa MaJICHHUsI CBETOBOIO JTyda
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacnio3HaBanue sIBIE€HHUN OTPAXXEHUS U
MPEJIOMJICHHSI CBETA B MOBCEIHEBHOM JKU3HMU.
AHanu3 1 00bSICHEHHUE SIBJICHUS ONITHYECKOIO
MHpaXxa.

Pemenue 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHOB
OTPAKEHUS U NIPEIIOMIICHHS CBETa
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4.2 | JIMH3bI U ONITHYECCKHE 6 JInnza. Xox myueit B tunze. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTtuyeckas cucrema coOuparole u paccenBaroniei JUH3.
doroanmapara, mukpockomna | Onpenenenue (pOKyCHOrO pacCTOSTHUS U
u Teneckona. a3 kak ONITHYECKOU CHJIBI COOMPAFOIICH JTUH3HI.
ONTUYECKAs CUCTEMA. AHanu3 ycTporcTBa U IPUHIIUIA JEHCTBUS
brnuzopykocTs 1 HEKOTOPBIX ONTHYECKUX TPUOOPOB:
TATBHO30PKOCTh doToammapara, MUKPOCKOTIA, TEJIECKOTIA.
N3yuenne Moienu Tiia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINTIA JEHCTBUS
OYKOB
4.3 | Pasnoxenue 06e0r0 3 Pasnoxxenue 0enoro csera HaOmnronenue pasznoskenus 6eJ10ro cBeTa
CBETa B CIIEKTP B cniekTp. OnbiTel HptoTOHA. | B CTIEKTP.
Cno’keHHe CIIeKTPATbHBIX Hab6nronenue u 00bSICHEHHE ONTBITOB
1BeToB. Jlucnepcust cBeTa IO MOJIYYEHHUIO OEJIOT0 CBETA MPU CII0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCTIPUATHUIO IIBETA MPEAMETOB IMPU UX
HaOJIOICHUH Yepe3 [IBETOBBIC (DUITBTPHI
(LIBETHBIEC OYKH)
Wroro o pazgeny 15
Pa3nen 5. KBanToBbie ABJIeHUSA
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OO6cyxaenue 1eau onbiToB Pezepdopaa

IIOIJIOIMICHUEC CBCTA
aTOMOM

IUIaHCTapHasa MOACJIb aTOMa.

Mognens atoma bopa.
HcnyckaHue v norjionieHme

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBHKCHHUC
TAIIOTE3 O BOSMOXKHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aTOMOM. KBaHTBHI.
JInuenyartsie CIIEKTPBI

aToMOB, (hOPMYJIMPOBAHHUE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO0cy>xaeHue TpOTUBOPEUH TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix opOUTaX 3JIEKTPOHOB.
HabGnrofnenue CruionHbIX ¥ JIMHEWYaThIX
CHEKTPOB M3TYyUYEHUS PA3IUYHbIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3TYUYCHUS

5.2

Ctpoenue aToMHOTO
aqpa

PannoaktuBHOCTH. Allb(a-,
0eTa- U raMMa-u3TyYeHUsI.
CrpoeHue aTOMHOTO sApa.
Hyknonunas moaenp
aTOMHOTO sigpa. M30TOmBI.
PagnoakTtusHBIE
npespauieHus. [lepuon
IOJIypacIiajia aTOMHBIX sJI€p

OO0cy)xaeHne BO3MOKHBIX TUIIOTE3 O MOCIISIX
CTPOCHHUS sIpa.

OrnpeneneHue cocTasa sijep 1o 3a1aHHbIM
MAaCCOBBIM M 3apsJIOBBIM YHCIIaM U

I10 MOJIOKEHHUIO B IIEPUOINYSCKON CHCTEME
AJICMEHTOB.

AHaM3 U3MEHEHHUsI COCTaBa spa U €ro
MTOJIOXKCHHS B TIEPUOJIMYECKON CHCTEME

MIPH O-PAJTHMOAKTUBHOCTH.

HccnenoBanre TPEKOB 0i-94aCTHIL TTO TOTOBBIM
doTorpadusm.

OO0HapyXeHUE 1 U3MEPECHHE PATHAIIMOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T0
WHTCHCUBHOCTH.

Amnann3 OMO0JIOrNYeCKUX H3MESHEHUM,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOAKTUBHBIX U3ITyYCHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TyICHUN
B MCIULIHE
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5.3

S nepHble peakuuu

SnepHbie peakun. 3aKOHbBI
COXpaHEHUs 3apsJ0BOTO U
MacCOBOT'0 YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBsI3b
Macchl ¥ 3Heprun. Peakuun
CUHTE32a U JCJICHHUS sITIEp.
HUctounuku 3neprun ConHia
v 3BE3A. AnepHas
JHepreTuka. Jlencrus
PaINOaKTUBHBIX U3TyYCHUM
Ha KUBbIE OPTaHU3MBbI

Pemenue 3a1a4 ¢ UCIIOIBb30BAHUEM 3aKOHOB
COXPAaHEHMS MACCOBBIX U 3aPsATIOBBIX YUCEIN
Ha OIIPEJEIICHUE PE3YIbTAaTOB SACPHBIX
pEaKLNii; aHAIN3 BO3MOKHOCTH WU
HEBO3MOKHOCTH SIICPHOM PEAKLUN.

OneHKa SHEPTUH CBSI3U SAEP C UCIOIb30BAHUEM
dbopmyel DUHIITEMHA.

OO0cyxneHue nepcrneKTUB UCTI0Ib30BAHUS
YIIPABIISIEMOT0 TEPMOSIACPHOTIO CUHTESA.
OO0cyxaeHue NpenMyIIeCcTB U IKOJIOTMYECKUX
po0JIeM, CBSI3AHHBIX C SIACPHON YHEPTreTUKON

Hroro no pazuneny

17

IHoBTOPUTEIBLHO-00001IIAKOIIMIA MOTYJIb

[loBTOpEHUE N
0000111eH1E

coJlep KaHUs Kypca
¢bu3uku 3a 7-9 Kaccel

9

Cucremarrzanus u
0000111eHHEe TPETMETHOTO
COJIep KaHMS U OTTbITa
NEeATETbHOCTH,
PUOOPETEHHOTO

MIpY U3YUYEHUHU BCETO Kypca
(bU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHusI.

IToaroroBka K OCHOBHOMY
roCyJapCTBEHHOMY
’K3aMeHy 1o (pU3MKe

JUTs1 00y 4aroIuXxcs,
BBIOPABIIMX 3TOT YUCOHBIM
peaAMET

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOMIMX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XAapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYO
I'PaMOTHOCTb:

— NPUMEHEHUS MMOJTYyYECHHBIX 3HAHUU

JUTSl HAY9HOTO OOBsICHEHUST (PU3HUECKUX
SABJICHUM B OKPY’KAIOILLEW IPUPOJIE,

B IMOBCEIHEBHOM U3HU U BBISIBIICHUS
(bu3MYECKUX OCHOB psiJla COBPEMEHHbBIX
TEXHOJIOTHUH;

— MPUMEHEHUS OCBOEHHBIX
AKCTIEPUMEHTAJIbHBIX YMEHUIN

JUTSL UcclieIoBaHusT PU3HUECKUX SIBIICHUH,
B TOM UHUCII€ JJIs1 IPOBEPKHU THIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacuy€THbIX 3a1a4, B TOM YHCIIE
MPEANoJaralofX UCIOIb30BaHue (PU3NYECKUX
MOJIEIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pPa3IUYHBIX pa3AesioB Kypca PU3UKH.
BrlnonHeHue 1 3amura rpynnoBbIX WK
WHIUBUy AJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca pu3uku

Hroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO I[TPOT'PAMME
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