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PabGouass mporpamma mo yde6HOMy mpenmery «®Pusnka» (06a30BbIii YPOBEHD)
(mpeametHas oOnacth «EcTecTBEeHHO-HAayuUHbIE MPEIMETHD») (Aajiee COOTBETCTBEHHO —
nporpamMma 1o ¢usnke, (U3MKa) BKIIOYACT MOSCHUTEIBHYIO 3aIUCKy, COJCp)KaHUE
oOyueHusl, INTAHUPYEMBIE PE3yIbTaThl OCBOCHHUS NPOrpaMMBbl 10 (PU3HUKE, TEMATUIECKOE
IUTAHUPOBAHHUE.

INOACHUMTEJIBHAS 3AIIMCKA

[Iporpamma no (pusuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHus COCTaBJIEHA Ha
OCHOBE TMOJOXXEHUH W TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTelibHON Mporpammel, npeactaBieHHbIX B DI'OC 00O, a takxke ¢
yaétoM (emepanpHOi pabodeit mporpaMMbl BociuTanus M KoHilenuu mpernogaBaHus
y4eOHOoro npeamera « Du3nKa.

Conepxxanue mporpaMmbl 10  (HU3MKe HampaBiIeHO Ha  (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTU OOYYarOUIUXCsl M OPraHU3aLUI0 U3y4YeHUs (PU3NKU
Ha JIeATEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke y4MTHIBAIOTCS BO3MOKHOCTU
yueOHoro mnpeamera B peanusauuu TpeboBanuit dPI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM U METalpeJMETHBIM pe3yibTaTaM OOYy4YEeHHS, a TakKe MEKIpEIMETHbIC
CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHuUs.

[Iporpamma 1o (u3MKe ycCTaHABIMBAET paclpesesieHne y4eOHOro Marepualia
no roaam oOydeHus (IO KjaccaM), MpeljaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIAMETHOIO COACPKAHUSA U YUYETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKON TMTOMOIIIH
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IpEIMETY.

duznka SBISETCS CHUCTEMOOOPA3YIOMIMM Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3HUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, Ouojoruei, acTpoHoMued M ¢u3nveckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa, MPEIOCTABISIET HauOOJee SCHBIE
oOpa3upl MPUMEHEHUsT HAYYHOrO METOJA TMO3HAHUS, TO €CTh CIOoco0a MOJyYeHHs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 TMaBHBIX 3a7a4  (uznueckoro oOpa3oBaHUS B CTPYKType OOIIero
o0pa30BaHMsI COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U MHTEpeca
K HayKe y OOy4aronuxcsl.

N3yuyenne pusmku Ha 06a30BOM ypOBHE NPEIIOJAraeT OBIAJCHHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

HAY4YHO OOBSICHATD SIBJICHMUS,

OIICHUBATH ¥ IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS; HHTEPIIPETUPOBATH

JAHHBIE W MCIOJIb30BaTh HAy4YHbIE JIOKA3aTelIbCTBA
JUTSI TIOJTY9IEHHMSI BBIBOJIOBY.



[enu n3ydeHus GU3MKU Ha YPOBHE OCHOBHOT'O OOILEro 00pa30BaHUs OIPENEIEHbI
B Konuemnuuu mnpenogaBanus ydeOHOro mnpeamera «Pusumka» B 00pa3oBaTeIbHbBIX
OpTraHU3aIUAX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  MPOrpaMMbl,  yTBepKIEHHOW  pemenueM  Komerun
MunuctepcTBa npocenieHus Poccuiickoit @eneparuu (mpoTokosn ot 3 aexadps 2019 r.
Ne TTK-4BH).

Lenu n3yuenus: GU3MKH:

npuOOpeTeHue MHTEpeca W CTpEeMJICHHS OOydYalolmUXCsl K HAayYHOMY H3YYEHHUIO
IPUPOABL, PA3BUTHE UX UHTEILIEKTYAIbHBIX U TBOPYECKHUX CITIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHUNH O HAy4YHOM METOAE II03HAHUS U (POpPMUPOBaHUE
MCCJIEI0OBATEILCKOIO0 OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;

(opMuUpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3ysibTaTa H3Y4YEHHUs] OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

(opMupoBaHHE TMpEeACTaBICHUM O poiau (U3MKU I pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymieil npodeccHoHaIbHOM
NESITEIbBHOCTH, CBA3AHHOM C (PU3MKOM, MOATOTOBKA K JajbHEHIIEMy 00yYEHUIO B 3TOM
HaIPABJICHUU.

JlocTHkeHHEe 3THX LieJield NporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEAYIONINX 33]1a4:

NpUOOpETEHUE 3HAHUKA O JUCKPETHOM CTPOEHUM BEUIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

MpUOOpPETEHUE YMEHUN ONUChIBaTh M OOBACHATH (DU3HYECKHE SBICHUS C
UCITOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB PELICHUs MPOCTEHIINX PACUETHBIX 33Ja4 C HCIIOJIb30BAaHUEM
(bu3MYECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHMH HaOMI0aTh MPUPOJHBIE SIBICHHUS M BBINOJHATH OIBITHI,
JabopaTtopHble pabOThl U SKCIEPUMEHTAIBHBIE HCCIENOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ MHpOPMAIEH PU3NUECKOTO COACPIKAHUS, BKITIOYAS
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTWKEHUSAX (U3MKM, aHaIu3 M KPUTHYECKOE
OlLICHMBaHUE UH(HOPMALINH;

3HAKOMCTBO CO cdepamMu MpodhEeCCHOHAIBHOW  JCATEILHOCTH, CBSI3aHHBIMHU
C (U3MKOH, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSX
bu3YeCcKO HayKH.

Ha wusyuenue ¢usuku (06a30Bblii ypOoBEeHb) Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanus oTBoautcs 238 wacoB: B 7 kiacce — 68 wacoB (2 waca B HeEIenwo),
B 8 Ki1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEZEMIO).

[Ipensaraemeblil B mporpaMmMe o pu3rkKe nepeyeHb J1adopaTopHbIX padOT U ONBITOB
HOCUT PpEKOMEHJATEIbHBIA  XapakTep, YUMTENdb JIeJaeT BbIOOpP IPOBEICHHUS
7a00paTOpHBIX pabOT M ONBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOEHHOCTEM
oOyJaromuxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 3aJaHUN, NpeIaraéMblXx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa 1Mo (pusuke.



COJAEPKAHUE OBYUEHMUSA

7 KIIACC
Pasznen 1. ®usuka u e€ posib B IO3HAHMHU OKPYKAKOIIEr0 MUPa
®uszuka — Hayka o npupone. BneHus npuponbl. Dusznueckue SABICHHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeanuuHbl. M3Mepenue gusnueckux BennunH. Ousnueckue mpuoOopsl.
[lorpemHocTs n3mepenni MexayHapoaHasi CUCTEMa €IUHHII.

Kak ¢usuka ©  Jpyrue  eCTECTBEHHbIE HAayKd  M3y4yalOT  MPHUPOIY.
EctecTBeHHO-HAYUYHBIN METO] TO3HAHU: HAOII0eHHE, TIOCTAHOBKA HAYYHOTO BOMPOCa,
BBIJIBUKEHUE THIIOTE3, SKCIEPUMEHT I10 MPOBEPKE TMIIOTE3, OOBSICHEHNE HA0II0AAEMOT0
sBreHus. Onrcanve GU3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHU4Y€eCKHE, TETUIOBBIE, SJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
duznueckue MpudOpPsI U MPOLEAYPa NPSIMbBIX U3MEPEHUI aHATIOTOBBIM U ITU(POBBIM
prudopoM.

JlabopamopHvie pabomwi u onvlmsl

Omnpenenenue EHbI JEICHUS Kbl K3MEPUTEIHHOTO TPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne o0bEéMa )KUAKOCTH U TBEPIOTO TEIA.

Omnpenenenue pa3MepoB MaJbIX Tell.

N3mepenne TeMiiepaTyphl MPY TOMOIIHN KHIKOCTHOTO TEPMOMETPA U TaTINKa
TEMIIEPATYPHI.

[IpoBenenue nccneaoBaHus MO MPOBEPKE TUIOTE3HI: ATBHOCTH MOJETA IIapUKa,
MYyIIEHHOT'O TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Paznen 2. IlepBoHayajibHbIE CBEJIEHUSI O CTPOCHHH BellecTBA

CtpoeHue BellecTBa: aTOMBI U MOJIEKYJIbI, UX pasMepbl. ONbIThI, 10Ka3bIBAIOIINE
JTIUCKPETHOE CTPOCHHUE BENIECTBA.

JIBrmkeHue yactuil BeiecTBa. CBsi3b CKOPOCTH JBMKEHUS YACTUI] C TEMIIEPATYPOH.
bpoynoBckoe nBmxenue, nuddys3us. BzanMmoaelicTBue 4acTHIl BEIIECTBA: MPUTIKEHUC
Y OTTaJIKUBaHUE.

ArperatHble COCTOSIHUS BEIIIECTBA: CTPOCHHME Ta30B, >XUIAKOCTEH M TBEPABIX
(KkpucTammyecknx) Tea. B3anMocBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO TBUYKEHUS.

Ha6nronenue nuddysun.

HaGmronenve sBIieHWH, OOBACHSIIOMMXCS TPUTSHKEHUEM WM OTTaJIKWBaHUEM
YaCTHII BEIIECTBA.



JlabopamopHuie pabomvl u onvimol
OrieHka 1uamMeTpa aToMa METOJI0M PSAOB (C UCTOb30BaHueM (poTorpaduii).
OnbITHl 110 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnBITH 10 0OHAPYKEHUIO TEUCTBUS CUIT MOJICKYJIIPHOTO MPUTSHKCHHSL.

Paznen 3. /IBu:xeHHe ¥ B3auUMo/ieiicTBHeE TeJl
Mexannueckoe JIBH>keHue. PaBHOMEpHOE U HepaBHOMEpHOE ABUkKeHUE. CKOPOCTh.
CpenHsist CKopoCTh IPU HEPABHOMEPHOM JBUKEHUH. Pacu€T myT u BpeMEHH JBUKEHUSL.
SABnenue uHEpLMU. 3aKOH UHEpUMU. B3anuMoneiicTBre Tel Kak MPUYMHA U3MEHEHHUS
CKOpPOCTH JIB>KEHUs Teld. Macca kak Mepa MHEepTHOCTH Tena. [IOTHOCTh BellecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BELIECTBA.

Cuita xak XxapakTepucTHUKa B3auMojercTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepeHune cuiibl ¢ MOMOUIBIO TUHAMOMETPA. SIBIIeHNE TATOTEHUS U cuia TskecTH. Cuna
TSDKECTH Ha JIpyrux mianetax. Bec tena. HeBecomocTs. ClnoxkeHne Cul, HampaBJICHHBIX
no oxHou mpsiMol. PaBHoxeiicTByromass cui. Cuna TpeHus. TpeHue CKOJbKEHUS U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHu4ecKoro JBUKEHUS Tea.
N3mepenne ckopocT IPSIMOTMHEHHOTO IBUKEHUS.
HaOntonenue siBieHUsI THEPIUU.
HaOnronenue nusmeHeHus: CKOpoCTH MPU B3aUMOICHUCTBUM TET.
CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TE.
CiioxeHune cuil, HalpaBJIEHHBIX 110 OJHOM MPSMOM.

JlabopamopHvie pabombi u onvimol

OnpeneneHrne CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (1IaprKa B )KUAKOCTH, MOJICIIH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenre cpenHel CKOPOCTH CKOJBKEHUSI OpyCKa MJIH MIapUKa M0 HAKIIOHHOM
MJIOCKOCTH.

Onpenenenne IIOTHOCTH TBEPIOTO TENA.

OMnBITH, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh PacTsKeHUs (iepopmariumn) npy>KHuHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOILIKE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHHSI OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienne TBEPABIX TeJl, )KUAKOCTEN 1 ra30B

Hanenue. CrnocoObl yMEHBUIEHUSI U YBeJIWYeHUs JaBieHus. [laBneHue rasa.
3aBUCUMOCTH JaBJeHUsS T'a3a oT 00bEMa, Temrnepatypsl. [lepenaya naBnenus TBEPAbIMU
TeJaMu, SKUAKOCTSIMU W ra3amu. 3akoH Ilackans. IlHeBMaruueckue MalIUHBbI.
3aBUCHUMOCTh JIaBJICHUSI JKUJIKOCTH OT TiIyOMHBL. ['mapoctaruueckuil mapajokc.
Coobmraromuecs cocyabl. [ uapaBnuueckie MeXaHU3MBbI.

Atmochepa 3emnu u atmocdepHoe naBiieHue. I[IpUUYUHBI CYIIECTBOBAHUS
BO3aAylIHON 00070ukK 3emin. OnbiT Toppuuenau. M3mepenne armochepHOro



JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO IaBJICHUS OT BBICOTHI HaJl yPOBHEM MODS.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBHUE )KUAKOCTHU U Ta3a HA NOTPYKEHHOE B HUX TeNO. BeITankuBaronias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua gaBiIeHUs ) KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocyabl.

['mppasnuueckui npecc.

[IposiBienue nericTBrs aTMOC(EPHOTO TABICHHMSL.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIBI OT 00bEMa MOTPY>KEHHOM YaCcTH TeJa U
ITIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOU KUIKOCTH.

VYcmoBue IUIaBaHUS TEN [UIABAHUE WM IOTPYKEHUE Tell B 3aBUCUMOCTHU
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHvie pabombi u onvimsl

HccnenoBanne 3aBUCUMOCTM Beca Tela B BOJE OT O0bEMa MOTpyKEHHOM
B JKUJIKOCTb YaCTH TeJIA.

Ornpenenenue BBITAJKUBAIOMIEN CHIIBI, JACHCTBYIOIIEW HAa TEJIO, MOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEW Ha TENO B
YKUJKOCTH, OT MacChl Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIECH CHIIbI, IEHCTBYIOLIEH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPYKEHHOW B )KUJIKOCTh YAaCTH T€Ja U OT INIOTHOCTU
KUJKOCTH.

KoncTtpynpoBanue apeomerpa MM KOHCTPYHPOBAHME JIOJKU U OINPEIEICHUE €&
I'PY30I0JbEMHOCTH.

Pa3znen 5. Pa6oTa u MOIIHOCTD. JHeprusi

Mexannueckas padoTa. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, 0JIOK, HaKJIOHHAsI TII0CKOCTh. [IpaBuiio paBHOBecHS
pbiyara. IIpumMeHeHue mpaBWiia paBHOBECUS phlyara K OJOKY. «30J0TOE IMpPaBHIIO»
mexaHuku. KITJ[ mpocteix Mmexanu3moB. [IpocTeie MeXaHN3MbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckas u noteHuuanbHas sueprus. [IpeBpanienue
OJIHOT'O BHJIa MEXaHUYECKOW IHEPTUH B IPYTroi. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
ITprmepsl TPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomwi u onwvlmol

OmnpenencHie paOOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JIBHKCHHH TeJja
110 TOPU30HTAIHON MTOBEPXHOCTH.

HccrienoBanue ycIIOBUi paBHOBECHS phluara.



N3mepenne KIIJ] HaKITOHHOM TUIOCKOCTH.
N3ydenne 3ak0Ha COXpaHEHUSI MEXaHUYECKOM SHEPTHH.

8 KJIACC

Pa3neu 6. TenJioBble siBJIeHUS

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEILECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. ONBITBI, TOATBEPK IAIOIINAE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJIIPHO-KUHETHYECKOM TEOPHUH.

Mopnenn  TBEPAOro, JKUAKOTO M ra3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsSCHEHHE CBOICTB Ta30B, JKUIKOCTEH WU
TBEPJBIX TEJ HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnuBaHue
Y KaWJUIPHBIC ABJIEHUA. TEIIIOBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHULI.
BuyTtpennsis sneprus. CriocoObl M3BMEHEHHUs] BHYTPEHHEW 3HEpPruu: TeIUlonepeadya u
coBepuieHHEe paboThl. Buael Termonepenayu: TEMJIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YECHUE.

KonunuecTtBo TemnoTsl. VYaenbHas TEIUIOEMKOCTh BellecTBa. TemaooOMeH WU
TEIUIOBOE PABHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHune m oTBepaeBaHME
KPUCTAJUIMYECKUX BELIECTB. YJelbHas Temora IuiaBieHus. llapooOpasoBanue wu
koHaeHcauus. Mcnapenue. Kunenwe. VYpaenpbHas TemoTa 1napooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPBI KUIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BnaxxHocTh Bo3ayxa.

DHeprus TOIIMBa. Y A€JIbHASI TEMI0Ta CTOPAHUSL.

[Tpunuunel padotel TemnoBbix apurarenei KIIJ[ TeruoBoro npurarens. TennoBbie
JBUTaTEIINA U 3aIIUTa OKPYKAIOLIEH CPELBI.

3aKOH COXpaHEHUS U IPEBPALIEHUS SHEPTUH B TEIJIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO TIBUYKEHUS.
Habmonenune nuddysun.
HaOnronenue sapieHui cMaurBaHUs M KAaUJUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Tedl.
WN3menenne naBneHusi raza IpU M3MEHEHWHM O0bEMa ¥ HArpeBaHUM WA
OXJIQXKICHHH.
[IpaBuia uamMepeHust TeMnepaTyphl.
Bunbl Tenonepenaun.
OxJax1eHne Ipyu COBEpLICHUH PaOOTHI.
HarpeBanue mipu coBepiiennn paOb0oThl BHEITHUMH CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
HabGmonenue kureHusl.
Habmronenre mocTostHCTBa TEMIIEPATYPhI TP TIIABJICHUU.



Moenu TeIUIOBBIX ABUTATEIICH.

JlabopamopHwvie pabombi u onvimol

OnbIThI 110 OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITH 1O BRIPAITMBAHUIO KPUCTAIIJIOB TIOBAPEHHOMN COJIM MJIM caxapa.

OnbIThl 110 HAOIOJIEHUIO TETUIOBOIO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tell.

Onpenenenuie AaBleHUs BO3yXa B Oa/NIOHE IITTPHUIIA.

OnbIThI, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTH JAaBJICHUS BO3yXa OT €ro o0béMma u
HarpeBaHUs WA OXJIAXKICHUSI.

[IpoBepka THIOTE3bl JIMHEHHOW 3aBHCUMOCTH JJIMHBI CTOJOWKA IKUIKOCTH
B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl.

HaGmonenne n3MeHeHrsI BHYTPEHHEH SHEPTHH TeJla B pe3ysibTaTe TeIUIonepeaadn
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sSBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUHU XOJIOAHON U TOpsSYei
BOJIBI.

Omnpenenenne KOIMYECTBA TEIUIOTH,  MOJIYYSHHOTO BOJOW TIPU TEIIOOOMEHE
C HArpeThIM METAIUTUYECKUM ITUITUHAPOM.

Onpenenenue yaeapHOM TEMI0EMKOCTH BELIECTBA.

HccnenoBanue mnpoiiecca UCIapeHusl.

Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3AyXa.

Omnpenenenve yaenbHON TEIJIOTHI TUIaBJIECHUS JIbJA.

Pa3jien 7. daexkTprnyecKue U MATHUTHBIE SIBJICHUS

OnekTpuzauus Tea. JlBa poma d3IEKTpUUECKUX 3apAnoB. BzaummopeiicTBhe
3apsKEHHBIX Tell. 3aKoH KysoHa (3aBUCUMOCTb CUJIbI B3AUMOACHCTBHUS 3apSyKEHHBIX TEJ
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEJIaMU).

Onektpuueckoe mnoje. Hanpsok€HHOCTe  dnekTpudeckoro nosst.  IIpuHnmn
CYIEPIIO3ULINU AIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn osnekTpuuecknx 3apsiaoB. OJIEMEHTApHBIA DJIEKTPUYECKHM  3apsl.
Crpoenne atoma. [IpOBOOHUKM M AMDIIEKTPUKH. 3aKOH COXPAHEHUs AJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MIcTOUHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBHSI DIIEKTPUUECKOr0 TOKa (TEMIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUJIKOCTSIX U raszax.

OnekTpuueckas uenb. Cuina Toka. DneKTpudeckoe HanpspkeHue. COnpoTHBIIEHUE
MPOBOJHUKA. YIEIIbBHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma sl ydyacTKa IIEIu.
[TocnenoBaTenpHOE M NAPAJUIEIBHOE COETUHEHUE TPOBOTHUKOB.

PaboTa 1 MOIIIHOCTH AIEKTPUIECKOTO TOKa. 3akoH [[xoyns—JIeHna. Dnexrpudeckue
IEMU ¥ TOTPEOUTENH ICKTPUIECKOM d3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThbl. B3anMOAEHCTBUE ITOCTOSIHHBIX MAarHUTOB. MarHutHoe
nojie. MarouTHoe moJjie 3eMJIM U €ro 3Ha4eHue ISl )KM3HU Ha 3emuie. OnbIT Dpcrena.



MarnutHOe 1oJIe ANEKTPUYECKOro ToKa. [IprMeHeHne 3IeKTpOMarHuTOB B TEXHMKE.
JleficTBE€ MarHUTHOTO MOJSl HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. lcnonb3oBaHue dneKTpoABUTaTENEM B TEXHHYECKHMX  YCTPOMCTBAX M
Ha TPAHCIIOPTE.

Oneitel @apaned. fBneHue >3naeKTpoMarHUTHOM HHAYKUMH. [IpaBuno JleHna.
OnexTtporenepatop. CriocoObl OMyUEHUs SJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUH.

Jlemoncmpayuu
OneKTpu3anus Te.
JIBa po/ia 3NEKTPUUYECKUX 3apsII0B M B3aUMOJICHCTBHE 3aPSKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DneKkTpocTaTH4ecKasi MHIYKLIHA.
3aKOH COXpaHEHUS AIEKTPUIECKUX 3apSAI0B.
[IpOBOIHUKY U TUBIEKTPUKH.
MopnenrpoBaHUE CUIIOBBIX TUHUHI MIEKTPUUECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBUS DIEKTPUYECKOTO TOKA.
DNEKTPUYECKUNA TOK B KUAKOCTH.
["a30BbI1i paspsia.
N3mepenne cuibl TOKa aMIIEPMETPOM.
W3mepenHue 3JIEKTpUYECKOr0 HaPSKEHNSI BOJIBTMETPOM.
PeocraTr 1 Marasus CONpOTUBIICHUIA.
B3aumoieficTBHE OCTOSIHHBIX MarHUTOB.
MopnenrpoBaHuE HEBO3MOKHOCTH Pa3I€IeHUS MTOJIFOCOB MAarHUTA.
MopnenrpoBaHUE MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.
OnsIT Opcrena.
MarsnuTHoe noJje Toka. DJIEKTPOMArHuT.
JlelicTBHE MAarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
UccnenoBanue iBIEHUs 3JEKTPOMArHUTHON UHYKIUU.
OmnebiTel @apanes.
3aBUCUMOCTH HallpaBJiIeHUs! UHIYKIHUOHHOTO TOKA OT YCJIOBU €r0 BO3HUKHOBEHHUS.
DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

JlabopamopHvie pabombi u onvimol
OMnbITHI O HAOTIOICHUTO SJICKTPHU3AITUH TEJl MHIYKIIUCH U ITPU COMTPUKOCHOBEHUH.
HccnenoBanue neCTBUS JIEKTPUUYECKOTO OIS HA MPOBOJTHUKHU U JTUDJICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETTH TTOCTOSTHHOTO TOKaA.
H3mepenre u peryaIupoBaHie CHIIbI TOKA.
N3mepenue u peryIMpoBaHUe HAMIPSKEHUS.
HccnemoBanue  3aBUCUMOCTA  CHJIBI  TOKa, HAYIIETO  4Yepe3  PE3UCTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb AJIEKTPUYECKOTO  COMPOTHBIICHUS
MPOBOJHUKA OT €ro JIJIMHBI, IUIOIAY MTONEPEYHOr0 CEYEHU U MaTepHaa.

[IpoBepka nmpaBuiia CIOXKEHUS HAIPSLHKEHU MPU MOCIEA0BATEIbBHOM COETMHEHUH
JIBYX PE3HCTOPOB.

IIpoBepka nmpaBuiIa 1J1s1 CUIIbI TOKA PH MApaIeIbHOM COETUHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIEr0 4Yepe3  JIAMIIOYKY,
OT HaIIPSDKEHMS Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

UccnegoBanue MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHUN U
pa3JeNeHNN.

UccnenoBanue neCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBHSI KaTYIIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKa M HaIlpaBJIEHUS TOKA B KaTYIIIKE.

N3ydenue neiicTBUS MArHUTHOTO TIOJISI HA POBOTHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

Nsmepenne KII/] anexTpoaBurareibHOM yCTAaHOBKH.

OMBITHI 10 UCCIIEIOBAHUIO SABJIEHUS AIEKTPOMArHUTHOM MHIYKIIMH: UCCIEAOBAaHUE
W3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJeHUS
Mexannueckoe  ABWXKEHUE. MarepuanbHas  Touka. (Cucrema  oTcyéTa.

OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JIBUKEHHS. PaBHOMEpHOE  MIPSMOJMHEHHOE
nerkeHue. HepaBHomepHoe mpsiMOiMHENHHOE JBUkeHue. CpenHsis U MrHOBEHHAas
CKOpPOCTH TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOyCKOpeHHOE MpsSMOJIMHEHOE IBrkeHne. CBOOOIHOE IMaJICHHUE.
OmnbiTel ["anunest.

PaBHOMepHOE aBWXEeHME 1O OKpykHOcTU. Ilepron u wactora oOpareHus.
JIuneliHas v yrioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBsiii 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuii 3akoH HbroTona.
[TpyHIMI CYyNIEPIO3ULIUNA CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Culla TPEHHUSI CKOJIBXKEHHS, CUJia
TPEHMUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TITOTEHUS. Y CKOpeHre CBOOOHOTO TafCHHUSI.
JBmxenne mnanetr Bokpyr Comnnua. Ilepas kocMmuueckast ckopocts. HeBecomocTs u
MIEPErPY3KH.

11



PaBHOoBecue wmatepuanbHON TOUYKM. AOcComOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. M3MeHeHne wumnyibca. VMimynabc cuibl. 3aKOH COXPaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota U MomHOCTb. PaboTa cuim TsSHKecTd, ynpyrocT, TPEHHS.
CBs13b 5HEpruu 1 padbotsl. [loTeHIManpHas SHEPrus Tea, MOJAHATOTO HaJl TIOBEPXHOCTHIO
3emun. IToTeHnManbHast sHeprus cxkartoi npyxuHel. Kunetnaeckas sHeprus. Teopema o
KHHETHYECKOW SHEPTUH. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

HaGmronenne MexaHM4ecKoro ABMKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJT OTCUETA.

CpaBHeHue IyTel U TPAeKTOPUI JBUKEHUS OJTHOTO U TOTO K€ Te€JIa OTHOCUTEIBHO
Pa3HbBIX TEJ OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS TPSMOJIMHENHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKECHMUS.

HaOntonenue nBU>KeHUS Tejna o OKPY>KHOCTH.

HaGmronenne MexaHWYECKMX —SBJICHHM, NPOUCXOMAIIUX B CHCTEME OTCuéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIB’KEHUU OTHOCUTEJIBHO KaOMHETa
(u3UKH.

3aBUCHUMOCTb YCKOPEHHS T€JIa OT MACCHI TeJIa ¥ IEUCTBYIOIIEH HAa HETO CUJIBI.

Habmronenue paBeHcTBa CUJI TIPH B3aMMOJICHCTBUH TEI.

N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKCHUMU.

[lepemaua uMnysbca Ipu B3aUMOJICHCTBUM TET.

[IpeobpazoBaHus YHEPTUH MPU B3aUMOICHCTBUM TEI.

CoxpaHeHue uMITyJibca IMpyu HEYIPYroM B3aMOICCTBUU.

CoxpaHeHue UMITyJIbCca IMpY aOCOIOTHO YIIPYTOM B3aUMOICHCTBHH.

HaOntonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHHe MEXaHUICCKON PHEPTUHU MTPU CBOOOHOM MaICHHUH.

CoxpaHeHHE MEXAHUYECKOW DJHEPruyd MNpHU JBWKEHUHM TENa TOJA JICHCTBUEM
MPY>KUHBI.

JlabopamopHuie pabomul u onvimol

KoHcTpynpoBaHue TpakTa Uil pa3roHa U JAJIBHEHUIIEr0 PpaBHOMEPHOIO JABUKEHUS
HIapUKa WINA TEJIEXKKH.

OnpeneneHue cpeiHE CKOPOCTH CKOJIBKEHHsI OpyCcKa MM JBMXKEHUS IIapuKa 110
HAaKJIOHHOM IJIOCKOCTH.

OmnpeneneHre yCKOpeHUsl Tella MpU PaBHOYCKOPEHHOM JBHXKEHUU 1O HAKIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM [BHXEHHH 0€3 HaudaslbHOM
CKOPOCTHU MYTHU OTHOCATCS KaK psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKU
BPEMEHU OJIMHAKOBBI.
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HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHIIBI HOPMaJIbHOTO
TIaBIICHHSL.

Omnpenenenne ko3 PpUieHTa TPEHUS CKOBKCHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paboOThl CWIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUHM Teja
110 TOPU30HTAILHON TTIOBEPXHOCTH.

Ompenenenre pabOTHl CHUIIBI YHIPYTOCTH TPH MOABEME Ipy3a C UCIIOIB30BAHUEM
HETOABIKHOTO U TIOABMKHOTO OJIOKOB.

N3yyeHune 3akoHa COXpaHEHUS SDHEPTUH.

Pa3nesn 9. Mexanuveckue K0J1e0aHUS U BOJHBI

KonebarenbHoe nBukeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJEOaHWM: MEpPHUOI,
4acToTa, aMIUINTyJda. MareMaThdecKud W IPYKMHHBIM MasaTHUKW. [IpeBpamenune
SHEPIrUM MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxatomue KojeOaHusi. BolHyxneHHble KojieOaHus. Pesonanc. MexaHnuueckue
BOoJIHBI. CBOMCTBAa MeXaHWYECKHX BOJIH. [IpomonbHBIE M momepedyHble BOJHBL J[nrHa
BOJIHBI U CKOpPOCTb €€ pacupocCTpaHeHUsA. MexaHudeckue BOJIHBI B TBEPAOM Telle,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MHQpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Habmronenue kosiebaHmii TEJ MO ISUCTBUEM CHUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOntonenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npoaobHBIX 1 MOMIEPEYHBIX BOJH (Ha MOJICIIN).
Habmronerne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHUYECKHUI PE30HAHC.

Jlabopamophvie pabombi u onwvimol

Omnpenenenre YaCTOThI M IEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUOa KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEPHOJa KOJICOAHUM MOABEHICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TepHOJa KOJEOaHWN TPYKMHHOTO MAasiTHUKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCUMOCTH TIEpHO/Ia KoieOaHuii Tpy3a, MOABEHICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbITHI, JEMOHCTPHUPYIONTUE 3aBUCUMOCTh TMEpHoJa  KoJeOaHU TPYKUHHOTO
MasTHUKa OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

W3mepenne yckopeHusi CBOOOAHOTO MaICHUSI.

Pa3nen 10. DiieKTpOMarHuTHOE MoJie M 3JIEKTPOMATHUTHBIE BOJTHBI
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DNeKTpOMarHuTHOE noJe. ONEeKTPOMarHUTHbHIE BOJIHBI. CaoiicTBa
ANIEKTPOMArHuTHeIX  BojH. Illkama  3JeKTpOMarHUTHBIX  BOJMH. Mcnonib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DnekTpoMarHuTHasi mpupoja ceera. CKopocTh cBeTa. BoJIHOBEIE CBOIICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHwvie pabombi u onvlmol
M3ydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIIBHOTO TelieoHa.

Pa3znen 11. CBeroBble IBJICHUS

JlyueBas Mogmenps cBeta. Mcrounuku csera. [IpsAmoisnHENHOE pacnpOCTpaHEHHE
ceera. 3atmenuss CosHma u JlyHel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

IIpenomienue cBera. 3aKOH IpesioMiieHus cBeta. 1loHoe BHYyTpeHHee OTpakeHHe
cBeTa. cnosib30BaHuE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAX.

JIunza. Xop nyudeit B nuH3e. OnTrueckas cucrema ¢oroanmnapara, MUKpOCKoONa H
Teneckona. ['ma3 kak ontuueckasi cucteMa. binm3opykocTs U JanbHO30PKOCTb.

Pasnoxenue 6enoro ceera B cnektp. OnbiTel HptoToHA. ClioKeHHE CIEKTpaIbHbIX
uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpsiMonMHEHOE PaCIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenue n3o0paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBO/I.
Xox mydeii B cOOUparoIiei JInH3e.
XO0J Tyder B pacCEenBArOLIEH JIMH3E.
[Tonydenue n3o00pakeHUi ¢ TOMOIIIBIO JINH3.
[Tpuntun nevictBus doToarmapata, MUKpPOCKOTIA U TEJIECKOIIA.
Mopens rnasa.
Pasnoxenue 6exoro ceera B CHEKTP.
[Tomydyenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHvie pabombi u onvimol
HccnenoBanue 3aBUCUMOCTH yTIIa OTPa)KEHUSI CBETOBOTO JIy4a OT yTJia MaACHHS.
N3yuenne xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCHMMOCTH YIJIa IPEIOMIICHUSI CBETOBOTO JTyda OT yTJia IMaICHHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tonyuenue n300pa>keHUi ¢ TOMOIIBIO COOMparOIEH JTUH3HI.
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Omnpenenenne HOKYCHOTO PaCCTOSHUS U ONITHUYECKOM CHITBI COOMPAIOIIEH JIMH3HI.

OMnBITH TIO PA3JIOKEHUIO OEIOTO CBETA B CTIEKT).

OnbITHl 10 BOCHPUSITHIO 1BETA MPEIMETOB NPHU MX HAOIIOJCHUU Yepe3 I[BETOBbIC
(UITBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHHS

OnbiTel Pezepdopna m maHeTapHas Mojenb aroma. Mogenb atoma bopa.
Hcnyckanue v orolieHue cBera aroMoM. KBaHThI. JIMHeHYaTbie CIEKTPHI.

PannoaktuBHOCTH. ANlb(pa-, 6eTa- U raMma-u3iaydeHus. CTpoeHUE aTOMHOTO sjipa.
Hyknonnas Moaenb aroMHOro sanpa. M3zoronsl. PagnoaktuBHble npeBpaiieHus. [lepuos
MOJIypacrajia aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHUSI 3apPsAJI0BOIO0 U MaCCOBOTO YUCE. DHEPrus
CBSI3U aTOMHBIX sifiep. CBsi3b MacChl U SHEpPruu. Peakium cUHTE3a W JEJEHUS SIEp.
Nctounuku saeprun CosHIa U 3BE3I.

Snepnas sHepreTuka. JleicTBrs paluOAKTUBHBIX U3JIyYEHUHN HA )KUBBIC OPTaHU3MBI.

Jlemoncmpayuu
CHeKTphl U3ITy9ICHUS U TTOTJIOICHHSL.
CHexTpsl pa3IMvHbBIX Ta30B.
CnekTp BoJopo/a.
Habmronenue TpekoB B kamepe BuibcoHa.
Pabota cuéTunka MOHM3UPYIOMIMX U3TydeHUH.
Perucrparus uzaydeHus MpUPOIHBIX MUHEPAIOB U IIPOTYKTOB.

JlabopamopHvie pabomwi u onvimsl

Ha6nroneHue CrijlonHbIX ¥ TMHEWYATHIX CIIEKTPOB U3TYUCHHS.

HccnenoBanue TPeKoB: M3MEPEHUE SHEPTHH YACTUIIBI IO TOPMO3HOMY ITyTH
(o dhoTtorpadusam).

N3mepenue paanoakTuBHOTO (PoHa.

IHoBTOpUTEJIHLHO-0000IIAKO NI MOYJIb

[ToBTOpUTENHEHO-00001IIAIOMINN MOYJb TMpEJHA3HAYEH JUIsl CHUCTEMATH3AlMH |
000011IeHNs] TTPEIMETHOTO COJIEPYKAHUSI U OTbITA JEATEIbHOCTH, TPHOOPETEHHOTO TIPH
U3YyYeHUU BCEro Kypca GU3MKK, a TakKe s TOJATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 9K3aMEHY 10 (hU3HKE i1 00yJaronuXcsi, BBIOPABIINX ATOT yUeOHBIM
peIMer.

[Ipy w3ydeHHMH ITAHHOTO MOJIYJIS PEATM3YIOTCSd W CHUCTEMATU3UPYIOTCS BHUJIBI
JeSATeTLHOCTH, HAa OCHOBE KOTOPBHIX O0OECIEeUMBACTCS MOCTHKCHHE TMPEAMETHBIX H
MeTarpeIMETHBIX TJIAaHUPYEMBIX pEe3ynbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPAaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB WCCIICIOBAHUS
SIBJICHUI MPUPOJIBI M TEXHUKH, OBJIAJICHIEC YMEHUSIMH OOBACHATh (DU3UUICCKUC SIBIICHUS,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHUCJIE KAayeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

IIpyHIMIIMATBHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3Jiella peaanu3yeTcs 3a CUET
TOTr0, YTO OOYYarOLIMECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM IIPEIIaraeTcs:

HA OCHOBE IMOJIyYE€HHBIX 3HAHWM PAcHO3HABaTh M HAYYHO OOBACHATH (DU3HUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U TOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUM, B TOM YHCIE
JUISI IPOBEPKH TMIIOTE3 U MOJyYEHHUs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAy4yHblE€ OCHOBBI HamOoJee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, NPAKTUYECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA ITPEBPAICHNS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB YHEPTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Nzydenne (u3MKUM Ha ypOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs HAIPABJICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX 00pa30BaTEIbHbBIX
Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrate uszydyeHuss UMKy Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y o0y4aronierocst 0yayT cpopMUPOBaHBI CIAEAYIONINUE JIMYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

IIPOSIBJICHHE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) I'PaKIAHCKOro 1 IyXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA:
I'OTOBHOCTb K AKTHBHOMY YY4CTHIO B O6CY}KI[€HI/II/I O6HIGCTBGHHO-3HaqHMBIX )51
OTHYCCKHUX HpO6JICM, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I;
OCO3HAaHHC BaA)KHOCTHU MOPAJIBHO-OTUYCCKUX ITPUHIUIIOB B JACATCIbHOCTHU y‘IéHOFO;

3) 3cTeTH4eCKOro BOCIUTAHUS:
BOCHPUATHE 3CTETUYECKMX KadyecTB (PU3NYECKOM HaykKh: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (PM3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISIOMIEH KYJIbTYpPHI;

pa3BUTHE HAaydyHOM JIOOO3HATENILHOCTH, MHTEpeca K MCCIEN0BaTEIbCKON
NeATEIbHOCTH;

5) hopMupoBaHHs KYJIbTYPHI 310POBbSI H IMOIMOHAIHLHOTO 0J1ArOTIOTY NS
OCO3HaHWE IIEHHOCTH  Oe3omacHoro o0pa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH MPaBUJI 0€30MMACHOI0 MMOBEICHUS HA TPAHCIIOPTE, HA
JIOpOTax, C JIEKTPUUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B IOMAUTHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa peduieKCUM, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IIpaBa y Apyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMSA:

AKTUBHOE Yy4yacTHE€ B pEUIEHUH TMPaKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa30oBaTeNbHON OpraHu3aIiuu, ropoja, Kpas) TEXHOJOTUYECKOW U  COIMAIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

UHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOdeCcCHil, CBI3aHHBIX C (DU3UKOM;
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7) 3KOJIOTNYECKOT0 BOCITUTAHUSI:

OpUEHTAIMs Ha MpUMeHeHHe (U3UYECKUX 3HAHUM /I PeIlIeHUs 3a/1ad B 00JIacTu
OKpY>Karolien cpeibl, INIaHUPOBAHHUS IMOCTYIIKOB M OIEHKH UX BO3MOXHBIX MOCJIEICTBUM
JUISL OKPY>KarOIEeH Cpeibl;

OCO3HaHUE II00ATBHOT0 XapaKTepa AKOJIOTMUECKUX IIPOOJIEM U ITyTeH UX PEIICHMUS;

8) aganTanum K N3MEeHS IOIMMCSI YCJIOBUSIM COIHATIBHON ¥ MPUPOIHOI Cpebl:

NOTPEOHOCTh BO B3aMMOJICHCTBUU TMPH BHITIOJTHECHUH UCCIICOBAHUA M MTPOSKTOB
(bU3HYECKON HAIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JPYTHUX;

MTOBBINICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO ACSITEIHHOCTD;

NoTPeOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (hOPMYIHPOBATH UJICH,
TIOHSITUS, TUTIOTE3bI O QU3HUECKUX OOBEKTAX U SIBIICHHUSIX;

OCO3HaHWE ACPHUIMTOB COOCTBEHHBIX 3HAHMWA W KOMIIETEHTHOCTEH B oO0jacTu
busuky;

IJJAHUPOBAHKME CBOETO PA3BUTHS B MPHUOOPETCHUH HOBBIX (DM3MYCCKUX 3HAHHM,

CTpPEMJICHHE aHATTM3UPOBATh U BBISBISATH B3aUMOCBSI3H IMPUPO/IbI, OOIIECTBA U
HYKOHOMUKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

OIICHKA CBOUX JIEUCTBUM C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOKHBIX
rJI00aJIbHBIX MOCTIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHHs MporpaMMbl MO (DU3MKE HA YPOBHE OCHOBHOTIO OOIIEro
oOpazoBaHus y oOyuaronierocss OyayT copMUpOBaHbI METANPEIMETHBIE PE3YIbTaTHhI,
BKJIFOYAIOIIIHE MTO3HABATENIbHBIC YHUBEPCATbHbIC yUeOHbIE IEHCTBUS, KOMMYHUKATUBHbBIC
yYHUBEpCaIbHbIC YUeOHbBIC JIEHCTBUS, PETYIISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUSI.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHBIC Y4eOHbIE JCHCTBUA
ba3oBble 1oruyeckue qeMcTBus:

BBISIBJISITh M XapPaKTEpU30BaTh CYLIECTBEHHbIE MpPU3HAKA OOBEKTOB (SBIICHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMN, OCHOBAHUS
1151 0000IIEHMSI ¥ CPAaBHEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHUBOPCUMA B paCCMAaTPpUBACMBIX (baKTaX, JaHHBIX
u Ha6J'I}OI[€HI/IHX, OTHOCAIINXCA K (bI/IBI/IqGCKI/IM SABJICHUAM,

BBIABJEATH ITPUYHUHHO-CIICACTBCHHBIC CBA3U IPHU U3YUCHHUU (I)I/IBI/I‘-ICCKI/IX SIBJICHUM U
npoueccoB, ACIaTb BbBIBOALI C HUCIIOJIB30BAHHUCM JICAYKTHBHBIX W HWHAYKTHBHBIX
YMOBaKHIOquHﬁ, BbIABUI'aTh THNIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH,

CaMOCTOSITEJIbHO BBIOMpaTh crnoco® penieHus ydeOHOMl ¢u3nueckoil 3amauu
(cpaBHEHHME HECKOJIBKUX BapUAHTOB PEIICHUS, BEIOOP HanbojIee MOIX0SAIIEro ¢ YIETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).
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ba3oBble ucciiegoBaTeabCKHeE 1eCTBHS.

WCMOJIb30BaTh  BOINPOCHI KaK MCCIEAOBATEIbCKUM  WHCTPYMEHT TMO3HAHMUS,

MPOBOAUTHL IO CAMOCTOSITEIbHO COCTABJICHHOMY IIIAHY OIBIT, HECIOXHBIN
bu3nUecKnii  AKCIIEPUMEHT, HEOOJBIIOE UCCIeN0BaHNE (DU3MYECKOTO  SIBICHHS,

OIICHMBATh HA TIPUMEHUMOCTD U JJOCTOBEPHOCTH HH(POPMAIIHIO, ITOTYUYESHHYIO B XOJIC
MCCJICIOBAHUS WIIM SKCIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYJIUPOBATh OOOOMIEHWS W BBIBOJALI 10 PE3YJIbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, OIBITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JajbHEHIee pa3BUTHE (PU3NISCKUX MPOIIECCOB,
a TaK)Ke BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pabora c ungopmanmeii:

MPUMEHATh  Pa3JIMYHbIE METOJbl, HMHCTPYMEHTBl M 3alpOChl MpPU IOUCKE
U oTOOpe MHGOpPMAllMU WU JAHHBIX C YYETOM MPEIIOKEHHON yueOHOU (u3nyYecKoil
3a]1a4y;

aHAJIU3UPOBaTh, CUCTEMATHU3UPOBATh M  HHTEPHPETHUPOBATH  HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpE/ICTaBICHN HH(DOPMALUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaull HECJIOXKHBIMH CXEMaMH, JuarpaMMamH, HHOU
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KomMMmyHuKaTHBHBIC YHUBEPCAJIbHBIC YYeOHbIE 1CHCTBUSA:

B XOJ€ 00CYXJeHHs y4eOHOro marepuaina, pe3yJbTaToB JabOpaTOpPHBIX pabOT
Y NIPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKJa€MOM TEMbl U BbICKa3bIBATh UJIEH,
HalleJICHHbIE Ha PelIeHUe 3a/1a4M U Mo iep>KaHue 0J1aroKenaTeIbHOCTH OOLeHHUS;

COIIOCTABJISATh CBOU CYKICHHA C CYXIEHUSAMHM JPYIMX YYacTHUKOB JHAora,
OOHapyKUBaTh pa3IMuUe U CXOACTBO MO3ULIMIA;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

MyOJIMYHO TMPEJCTABIIATh PE3YJIbTAThl BBIMNOJIHEHHOTO (U3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIIEI0OBAHMS, TPOEKTA).

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHAMBUYaIbHON pabOThI
IIPU pELIEHUU KOHKPETHON (pU3HUECKOU MPOOIEMBI;

OPUHUMATh 11 COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €€
JOCTH)KEHUIO: PacHpeeNisiTh PO, 00CYKIaTh MPOLECCH M Pe3ybTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

BBINOJIHATH CBOIO YacTh pabOThI, 1OCTUTAss KAYECTBEHHOTO pe3yjbTara Mo CBOEMY
HaIMpaBJICHUIO U KOOPAUHUPYS CBOM AEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ib;

OLIEHMBAaTh KauyecTBO CBOEr0 BKJIaJa B OOMMH NPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(HOPMYIMPOBAHHBIM YUaCTHHUKAMH B3aUMO/ICHCTBHSL.
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PerynsitTuBHbIe yHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranu3anus:

BBISBIIATh TPOOJIEMBI B KU3HEHHBIX W YUEOHBIX CHUTYyalUsIX, TPEOYIONTUX IS
peteHust GU3NUYEeCKUX 3HAaHUM;

OPUEHTHUPOBATHLCS B PA3IMYHBIX MOJAX0JaX MPUHATHUS pelieHUu (MHIUBUyaIbHOE,
MPUHATUE PEIICHUS B IPYIIE, IPUHATHE PEIICHUN TPYIIoN);

CaMOCTOSITEIIEHO COCTABJIATH aITOPUTM pelIeHus] (U3UIEeCKOW 3a1adul WK TUTaHa
UCCJIEIOBAHUSI C Y4YETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJTaracMble BapHaHThl PEIICHHUI;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLIHOHAJIBHBII HHTEJJIEKT:

JaBaThb AJCKBAaTHYIO OLICHKY CHUTyallud W MpeaiaraTh IUIAH €€ W3MEHEHWS;

OOBSACHATH MPUYHMHBI TOCTHKEHUS (HEJOCTHXKEHHSI) PE3yJIbTaTOB ACSITEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JESATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS
(U3MYECKOTO MCCIEAOBAHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3YJIBTATA LIEJIU U YCIOBHUSM.

CTaBUTh ce0sg Ha MECTO JPYroro 4esjoBeKa B XOJ€ CIopa WIM JUCKYCCHUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIoro.

MpU3HABaTh CBOE MPaBO HA OMIMOKY MpH pelIeHHH (U3MYECKUX 3a/1ad WU B
YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MTPABO APYroro.

INPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyueHuss B 7 Kjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJb30BaTh MOHATHUS: (U3NYECKUE W XUMHUYECKHE SBJICHUS, HaOIO/CHUE,
OKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAMHHIIBI (PU3NYECKUX BEJIMYWH, aTOM, MOJEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpAOE, JKUIKOE, ra3000pa3HOE), MEXaHHYECKOe
IBUKEHHE  (paBHOMEpHOE,  HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTByOmAas cwi, Aedopmarus (ympyras, IUTaCTUYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuyaTth sBieHUS (AU@Qy3us, TEIIOBOE ABWKEHUE YacTHI] BEILECTBA,
paBHOMEpHOE IBM)XCHHE, HEPABHOMEPHOE IBWKCHHE, MHEPIHs, B3aUMOJICHCTBUE TeT,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOM OCBhIO BpalleHMs, Mepefada JaBICHUS
TBEPABIMU TEJAMH, XKHJIKOCTIMH WM Ta3aMH, aTMOC(EepHOE IaBJICHHE, IUTaBaHHUE Tell,
IpEeBpalICHUs] MEXaHUYECKOM SHEPruM) MO ONMUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3rUecKoe SBICHHE,

pacrno3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3MUYECKUX SIBICHUH B OKpPYXKaroIIeM
MUpE, B TOM UUCIIe PU3NUECKHUE SABJICHUS B IPUPOJE: IPUMEPHI ABMXKEHUS C Pa3IMIHBIMU
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CKOPOCTSIMHU B )KUBOW M HEKUBOM IIPUPOJIE, IEUCTBUE CUIIBI TPEHMS B IPUPOJIE U TEXHUKE,
BJIMSIHHE aTMOC(EpPHOTO JaBIICHUS HA )KUBOW OpPraHU3M, IJIaBaHUE PHIO, PbIYaru B TeJe
YeJIOBEeKa, MPU HITOM MEPEBOJAUTH MPAKTHYECKYIO 3a/Jadyy B Y4e€OHYIO, BBIICIATh
CYILIECTBEHHbIEC CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

OMUCHIBATh HW3YYCHHBIE CBOMCTBA Tel H (U3NYECKUE SBJICHUS, HCIOIB3YS
dbu3nyeckue BeNIWYUHBI (Macca, 00bEM, IIOTHOCTh BELIECTBA, BpEMsl, IIyTh, CKOPOCTH,
CpPEemHssl CKOPOCTh, CHJIA YIIPYI'OCTH, CHJIA TSKECTH, BEC TEJA, CUJIA TPEHUS, JABIICHHUE
(TBEpHoro Tena, XKUAKOCTH, Trasa), BBITAIKHBAIONIAs CHJIAa, MeXaHWdeckas paboTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA((UIMEHT TMOJe3HOTO JACUCTBUS
MEXaHU3MOB, KMHETHYECKasi M IMOTEHUHUAaJIbHAs DHEPrusi), NpU OMHCAHUM MPABHIBHO
TpPakTOBaTh (PU3MUYECKUN CMBICI UCIOJb3YEMbIX BEJIMYMH, UX 0003HAUCHHUS U €AUHUIIBI
bu3MUeCKUX BEJIMYMH, HAXOJUTh (POPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3MUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpadUKU H3YyYEHHBIX 3aBUCUMOCTEMN
(u3NYECKUX BEJUYMH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (pU3MYECKUE SIBIIEHUA W IPOLIECCHI, HCHOJB3YS
IpaBUiia CIOXKEHUs Cuil (BIOJIb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxuMena, MpaBuJIo paBHOBECHS pbluara (0JI0Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXAaHWYECKOM HSHEPruu, MpU STOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIMChIBATh €10 MaTEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3NUYECKHE SIBJICHHS, MPOLIECCHl M CBOMCTBA TEJl, B TOM YHCIE M
B KOHTEKCTE€ CHTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIMATH
IPUYUHHO-CJIE/ICTBEHHBIE CBA3HM, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C
ornopoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUN, (PU3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3ajaud B 1—2 NEWCTBUS, UCHONB3Ys 3aKOHBI U (DOpMYIIbI,
CBs3BIBaIOLIME (PM3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/layyl 3aliChIBATh
KpaTKO€ YCIJIOBUE, MOACTABIATh (PU3MUYECKUE BEIMYMHBI B (HOPMYNBI M MPOBOIUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIE JaHHBIE, HEOOXOIUMBbIE JIJISl pELIEHUS 3a7a4, OLlEHUBATh
PEATMCTUYHOCTh OJy4YeHHON (PU3MYECKON BEJIMUNHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEHIUTh NPH MOMOUIM (PU3HUUECKUX
METOOB, B ONUCAHUHM MCCIEHOBAHUS BBIJECHATH MPOBEPSIEMOE MPEAIIOIOKEHHE
(runotesy), pa3nuyaTh U HHTEPIPETUPOBATH OTYUYEHHBINA PE3yIbTaT, HAXOAUTh OLIMOKH
B XOJI€ OIBITA, A€JaTh BBIBOJBI IO €T0 PE3YJIbTATaM;

MIPOBOJIUTH OTIBITHI 110 HAOIIOICHUIO PU3NYECKUX SBIICHUN WIN (U3UIECKUX

CBOMCTB Tell: ((OpMYIUPOBATH IPOBEPSIEMBIE MPEINONIOKEHUS, COOUPATh YCTAHOBKY

U3 IPEJI0AKEHHOTO 000pyA0BaHNs, 3aITUCHIBATH X0/ ONbITa U (POPMYIINPOBATH BBIBOIBI,

BBITIOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MacChl Tela, 00bEMa, CUITbI

U TEMIEPATypbl C UCIOJB30BAHUEM aHAJIOTOBBIX M IU(POBHIX MPUOOPOB, 3aNUCHIBATH
MoKa3aHusi pruOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOM (PU3UYECKON BETUYMHBI OT APYTroOn
C UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
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TeJla OT BPEMEHM JIBHXKEHUS Tejla, CUJIbI TPEHUSI CKOJIbKEHHUSI OT Beca Tejla, KayecTBa
00pabOTKM TIOBEPXHOCTEH TET ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIONIAJH
CONPUKOCHOBEHUS TE€Jl, CHJIbl YINPYTOCTH OT YJJIMHEHUS NPYXKUHBI, BHITAIKUBAIOLIEH
CWIbl OT 00bEMa MOTrpYyKEHHOW YacTH Tela M OT IUIOTHOCTU JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IVIOTHOCTH T€Na, OT TITyOHUHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUN
IJIaBaHUs TeJl, YCIOBUW paBHOBECHs pblyara M OJIOKOB, y4acTBOBATh B IIAHUPOBAHUU
y4eOHOTO UCCIENOBaHMs, COOMPATh YCTAHOBKY W BBINOJHATH H3MEPEHHS, CIETyS
OpEJIOKEHHOMY IJIaHy, (UKCHPOBATh pe3yJbTaThl TMOJIYYCHHOW 3aBUCHMOCTHU
bu3MYecKuX BETUYUH B BUJIE MPEIJIOKEHHBIX TaOiull U rpaduKoOB, JeliaTb BHIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHUs (PU3NUECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPIOrO TENa, CHJIA TPEHUS CKOJIBKECHHS, [aBJICHUE BO31yXa,
BBITAJIKMBAIOIIAS CUJIa, IEHCTBYIONIAs Ha MOTPYKEHHOE B )KUJKOCTh TEJI0, KO3PPUIUEHT
MOJIE3HOTO JIEHCTBUSA MPOCTHIX MEXaHU3MOB), CIEAYS MPEITI0KEHHON UHCTPYKIIUU: TIPH
BBITIOJTHEHUU U3MEPEHUN CcoOUpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY U BBIYUCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coONo/IaTh TpaBWiIa TEXHUKKM O€30MacHOCTH mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOIIAIOIINECS COCY/Abl, OapOMETp, pblyar, MOABMKHBIA U
HEIMOABW)XHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBLI JACHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOpPOM HA WX ONUCAHHUS (B TOM YHCIE: MOMAIIUIHUKH, YCTPOMCTBO
BOJONPOBO/IA, TUAPABINYECKHN Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), MUCMOJIb3ysl 3HAHUSA O CBOMCTBAaX (PU3MUECKUX SIBICHUM U HEOOXOIUMBbIC
¢bu3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOAUTH TMPUMEPHl (HAXOIUTh HH(OpPMALMIO O MPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsI (M3MYECKUX 3HAHUM B TOBCEAHEBHOW >KM3HHM [JIsI OOECIICUCHMS
0e30MacHOCTH MpU OOpallleHWH ¢ NpuOoOpaMu U TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUSs 3J0POBbS U COOITIOEHUS HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIIEH
cpexne;

OCYILIECTBIISATh OTOOP MCTOYHUKOB HH(popmanuu B HHTEepHETe B COOTBETCTBUU
C 33JIaHHBIM OMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUMN U IMyTEM CPABHEHUS
Pa3TUYHBIX MCTOYHHUKOB BBIACISITH MH(GOPMAIIUIO, KOTOPAs SBISETCS MPOTUBOPEUNBON
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHUi  HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepualbl, PECYpPChl CETH
WuTepHer, Bmagets npuéMaMu  KOHCIMEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co371aBaTh COOCTBEHHBIC KPATKUE MTUChMEHHBIE M YCTHBIE COOOIICHHSI HA OCHOBE 2—
3 UCTOYHUKOB UH(pOpPMAIU GU3HUECKOTO COAEPKaHUs, B TOM YHCIIe TyOJIUYHO
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JIeNaTh KpaTKue COOOIICHUS O pe3ysbTaTax MPOEKTOB MM YIEOHBIX UCCIEIOBAHHM, MIPH
TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIA MOHSATUUHBIN amnmapar Kypca (QU3MKH,
CONPOBOK/IaTh BBICTYINICHUE MPE3ECHTALINEH;

IIPY BBIIOJIHEHUH YYEOHBIX IPOEKTOB U UCCIIEI0BAHUM pacipeensiTh 00s3aHHOCTH
B IPYIIIIE€ B COOTBETCTBUU C MOCTABIEHHBIMU 3a/1a4aMH, CJIEIUTH 3a BHINOJHEHUEM IJIAHA
JEUCTBUN, aJeKBAaTHO OIEHHWBATh COOCTBEHHBIM BKJIaJ B JESITEIBHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHHKAaTHUBHOE B3aUMOJACHCTBHE, YUUTHIBas MHEHUE OKPYKAIOIIUX.

K koHiy oOydeHuss B 8 KJjacce mpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCITIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYI, TETUIOBOE JIBUXKEHHE ATOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,

HACBIIIEHHBIN 1 HEHACBIIEHHBIN ap, BIaXKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrUsl, TEIJIOBOM ABUTATENb, SJIEMEHTAPHBIN SJIEKTPUUYECKHI 3apsi/l, JIEKTPUUECKOE
10JI€, MPOBOAHUKH U TUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUUYECKUI TOK, MArHUTHOE MOJIE;
pasnuyaTh sBJICHUS (TEIIOBOE paCIIMpPEeHUE U C)KaTue, TeIionepeaayda, TernioBoe
paBHOBECHE, CMAuMBAaHUE, KalWULSIPHBIC SBICHHS, HWCIAPEHUE, KOHJICHCAIIMS,
IJ1aBJICHUE, KpUCTAJUTN3aLUS (oTBepaeBaHuUe), KHUIICHHE, TerJionepeaaya
(TEeTIONPOBOTHOCTD, KOHBEKIIUS, U3IIYUCHHE ), AICKTPU3AIMS TEJ, B3aUMOJICHCTBUE
3apsiOB, JEHUCTBHS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICUCTBUE
MAarHuToOB, JE€WCTBUE MArHUTHOTO IOJIS HAa MPOBOJAHUK C TOKOM, 3JEKTPOMArHUTHAs
WHIYKIMS) 10 ONHUCAaHUI0O MX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MUECKUX SIBICHHM B OKpPYXaIOIEeM
MHUpE, B TOM 4ucje (U3UYECKUE SBJICHHS B MPUPOJIC: TOBEPXHOCTHOE HATSKECHUE U
KaWUISIPHBIE SIBIEHUS B MPUPOJAE, KPUCTAIUIBI B mpuponae, usnydyenue ColiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHEra,
AJIEKTPUUECKHUE ABJICHUS B aTMOc(epe, dTIEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJsie 3emiid, Jipeii¢ MoaCcoB, poJib MArHUTHOTO MOJIA AJIA KU3HU Ha 3emiie, OJISIPHOe
CUSIHHME, TIPU DTOM TIEPEBOJUTHh MPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIJCIATh
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;

OTNUCBHIBATh HW3YUYCHHBIC CBOWCTBA Tel W (U3NYECKUE SBJICHUS, HCIOIb3YS
dbuznyeckre BEIMYUHBI (TEMIlepaTrypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIJIOTHI,
yaelibHas TEMIO0EMKOCTh BEILECTBA, yJeIbHas TEIUIOTa IUIABJICHUA, YJElIbHAs TEIUIoTa
napooOpa3oBaHusi, yjAelibHAs TEIUIOTa CTOPaHUsl TOIUIMBA, KOA(P(UIMEHT MOJE3HOrO
JNEeUCTBUSL TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS BIAXKHOCTb BO3/yXa, JJIEKTPUUECKUN
3aps, cuia TOKa, JIEKTPUUYECKOEe HAMPSKEHUE, COPOTUBRIIEHUE MTPOBOIHUKA, YIEIbHOE
COTNPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUYECKOIO TOKA), MPU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (YU3WYECKUN CMBIC MCIOJIb3YEMbIX BEIMYUH, 0003HAYCHUS U
CAUHULIBI  (U3NYECKUX BEJIWYWH, HAXOAUTh (HOPMYJIbI, CBSI3BIBAIONIME JAHHYIO
(U3NYECKYI0 BEIWYMHY C JPYTMMHU BEIWYMHAMH, CTPOUTh TpaduKu W3YYEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;
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XapaKTepU30BaTh CBOWCTBA Tell, (PU3WUYECKUE SIBICHUS U TPOIECCHI, HCIOIb3YS
OCHOBHBIE IIOJIOKEHMSI MOJIEKYIAPHO-KMHETUYECKOM TEOPUM CTPOEHHUs BEIIECTBA,
NPUHIUI CYNEPIIO3UIINH MOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3aps/a,
3akoH OMma 1 ydacTka Leny, 3akoH J[xoyinsa—JIeHna, 3aKk0H COXpaHEHUsl SJHEPTUH, IpU
TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKCHUE,

OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMid  INPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTMYEeCKUX 1IaroB ¢ onopoit Ha 1-2
U3YYCHHBIX  CBONCTBAa  (PU3WYECKUX  SBJICHUHN, (PUINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarbs pacuy€THble 3aJaud B 2-3 JEHCTBUS, UCHOJIb3Ys 3aKOHBI U (POpPMYIIbI,
CBsA3BIBaIOLIME (PM3UUECKUE BETUUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1auy 3alliChIBATh
KpaTKO€ YCJIOBHE, BBIABIISATh HEJOCTATOK JAHHBIX JJIs PEIICHUs 33aJaud, BbIOUpATh
3aKOHBI U (DOPMYJIbI, HEOOXOUMBIE JIs1 €€ PEIICHHUs, IPOBOIUTh PACUETHI U CPABHUBATH
NOJy4YEHHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh NpOOJIEMbl, KOTOPbIE MOXXHO PELIUTh HPHU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIOJB3Yys  ONMCAHUE  MCCIEIOBAHUSA,  BBIICIATH  IIPOBEpPSIEMOE
IIPEIIIOI0KEHNE, OLIEHUBATH IPABUIIBHOCTE HOPSAKA IIPOBEICHUS UCCIIEIOBAHUS, 1E€TIaTh
BBIBOJIBL

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (U3HYECKUX SBJICHUNH WIH (U3HYECKUX
CBOMCTB TeJ (KamWUISPHBIE SIBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHUSA U HATPEBAHMS IIPU U3JIYYCHUU OT L[BETA
U3NIydaome  (MOIJIOIAroNIeil)  MOBEPXHOCTH, CKOPOCTb  HCIIAPEHUS  BOJBI
OT TeMIeparTypbl XUIKOCTH M IUIOLIAAM €€ IOBEPXHOCTH, DJJIEKTPU3aLMs Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsAI0B, B3aUMOJACHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIN3allMsl MAarHUTHBIX ITOJIEN ITOCTOSTHHBIX MarHUTOB, JE€HCTBUS MArHUTHOTO IOJIA
Ha IPOBOJAHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHWTa, CBOWCTBA JJIEKTPOJBUTATENS
IOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEPSiEMble MPEANOJOKEHUs, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHNS, OMUCHIBATh X0 ONbITa U (OPMYJINPOBATH
BBIBOJIBL;

BBIIIOJIHATD MPSMBbIE WU3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKAa, HAMpPsDKEHUS C MCIOJb30BAaHUEM AaHAJIOrOBBIX MNPUOOPOB H
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHHUBATh pPE3yJbTaTbl HM3MEPEHUN C YYETOM
3aJIaHHO¥ aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOM (PU3MYECKON BEIIMUMHBI OT JPYrou
C MCMOJB30BAHUEM MPAMbBIX U3MEPEHUN (3aBUCUMOCTb COMPOTUBJICHUSI IPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAANA MONEPEYHOIO CEUYEHUs U YIEJIBHOTO COINPOTHUBIICHUS BEILECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILErO Yepe3 NMPOBOIHUK, OT HAIIPSIKEHUs Ha MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOIO M MapajlyIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IJIAaHUPOBATH UCCJEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys
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NpeJIOKEHHOMY IJIaHy, (PUKCHUPOBATH PE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BHUJIE
TaONIUI U TpauKOB, ETaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIIEeI0BAHUS;

IPOBOJUTH KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BETUUHH (yAeNIbHAS TEIIOEMKOCTh
BEILECTBA, COMPOTUBJIEHUE MPOBOAHUKA, pad0OTa U MOLIHOCTb 3JEKTPUUYECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHHs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIYs
NPEII0KEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAUYEHUE BETUUHHBL;

coOMIoaTh TpaBUiia TEXHUKH O€30MacHOCTH TMpH padoTe C 1ab0paTOpHBIM
000py/1I0BaHUEM;

XapaKTEepHU30BaTh MPUHLMUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHHA (B TOM YHCIE: CHCTEMA OTOIUICHHS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, amrepMeTp, BOJBTMETP, CUETUYUK DIECKTPHUUECKOMN
DHEPIUU, IIIEKTPOOCBETUTEIbHBIE IMPUOOPBI, HArpeBaTeNIbHbIE JIIEKTPONPHUOOPHI
(mpuMepsl), DIIEKTPUYECKHE MPEAOXPAHUTENH, HIEKTPOMArHUT, 3JEKTPOJBUIATEIb
MOCTOSIHHOTO TOKA), HCIIOJIb3ysl 3HaHUS O CBOMCTBaX (PU3MYECKUX SABJICHUU U
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MNPOCThIE TEXHUYECKHE YCTPOWCTBA U U3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHUYHbIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTATENb BHYTPEHHETO CrOpaHUsA, 3JIEKTPOCKOI, PEOCTaT), COCTaBIISATH
CXEMBI JJIEKTPUYECKHUX LIeNel ¢ MOCIeAOBAaTEeIbHbIM U MapaluIeIbHbIM COEAMHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB AIEKTPUUECKUX LIECTIEH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HH(POPMALUIO O TMPUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B IOBCEAHEBHOM JKM3HM Uil 0OOecredyeHus
0€30MacHOCTH IpY 0OpaIlEHUH C IPUOOpaMH U TEXHUYECKUMH YCTPONCTBAMH, COXPaHEHUsI
3JI0POBBS U COOJIOACHHSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoUIei cpene;

OCYIIECTBIIATh NMOMCK MH(pOpMAIMKU (pundeckoro coiepxanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHWUM M NYTEM CpPAaBHEHMS JONOJHUTENBHBIX HCTOYHHUKOB
BBIICTATh MH(OpPMAILMIO, KOTOpas SBISIETCS MPOTUBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh MpPHU  BBINOJHEHWH YYEOHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIPaBOYHbIE MaTepHalibl, PECYpChl CETU
WuTepHer, Bruagetb nOpuéMaMH KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE NMUCHMEHHBIE W KpAaTKUE YCTHBIE COOOIIeHUs, 00o01as
UHGOPMAIIMIO U3 HECKOJBKUX HMCTOYHUKOB (PM3MUYECKOTO COACpKaHMS, B TOM UHCIE
nyOJIMYHO  TPEACTaBIATH  Pe3yJabTaTbl  MPOCKTHOM WM HCCIEN0BATENIbCKON
JESITEIbHOCTH, MPH 3TOM TPAaMOTHO HCHOJIb30BaTh M3YyUEHHBIM MOHATHIHBINA ammapar
Kypca (QU3UKH, COMPOBOXK/IATh BBICTYIICHUE TIPE3CHTaLlUEH;

IpU BBHIMOJTHEHUH Y4YEOHBIX NMPOEKTOB M HCCIIEIOBAHMNA (PU3NYECKUX MPOIIECCOB
pacnpeenaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aJjauaMH,
CJIETUTH 32 BBIIIOJIHEHUEM IUIaHa IEHCTBUIN U KOPPEKTUPOBATh €T0, aIeKBATHO OLICHUBATh
COOCTBEHHBI BKJIQJ] B JIESATCIbHOCTh TPYMIbl, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJIEHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peuiaTh KOH(PIUKTHI.
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K konimy oOydenuss B 9 KJjacce mpeaMETHBIE PE3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IOHATHA: CHUCTEMAa OTCUETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHTEIFHOCTh MEXaHMYECKOTO JABIKCHHUA, Aeopmaiius (ynpyras, riacThyeckas),
TPEHHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPOE TENO, UEHTP TSHKECTU TBEPAOrO TeJld, PABHOBECUE, MEXAHHUYECKHE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, JEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPBI UCITYCKAHUS
¥ TIOTJIOIIEHUS, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs, U30TOIIbI, AIePHAsS SHEPTETHKA;

paznuyaTh sIBJICHUS (PaBHOMEPHOE U HEPaAaBHOMEPHOE MPSIMOJIMHEMHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBIKEHUE, CBOOOIHOE MaJIEHUE Tell, PABHOMEPHOE
JIBM)KCHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE JIBU)KCHUE,
KoJebaTenbHOe JIBIDKCHHE (3aTyXarollue M BBIHYXKJICHHbIE KOJIEOaHHUs), PE30HAHC,
BOJIHOBOE JBMKEHHE, OTPAXKEHUE 3BYKA, ITPSMOJIMHENHOE PACIIPOCTPAHEHNUE, OTPAKEHNE
Y [IPEJIOMJICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETa
B CHEKTP M CIIO)KEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAas
PaIMOAKTUBHOCTH, BOSBHUKHOBEHUE JTUHEHYATOrO CIIEKTpa U3ITyUEHHUsI) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYECHHBIX (U3UUECKUX SABJICHUM B OKPYKAIOIIEM MUPE
(B TOM yucie pu3NYECKUe SBJICHUS B MPUPOJIE: MPWIUBKI U OTJIUBBI, JBUKCHHUE IJIAHET
ConHeyHOM CUCTEMBI, pEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMM, 3EMJICTPSICEHHE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 3XO, IBETAa TeEI,
ONTUYECKHE  SIBIIEHUS B  NOpHUpojAe, OUOJOTMYECKOe  JACHCTBHE  BHUJIMMOTO,
yIbTPa(PHOIETOBOTO U PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIA DPaJIUOAKTHUBHBIM
(G oH, KOCMUYECKUE JIy4H, PAJUOAKTUBHOE U3ITyUYE€HHUE TPUPOJHBIX MUHEPAJIOB, IEHCTBUE
PaIMOaKTUBHBIX M3JTy4YCHUN Ha OpraHu3M 4eJOBeKa), IpPU OSTOM MEPEBOJUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJICTSATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKU)
(bU3NYECKUX SBJICHHUI;

OMKCHIBATh HW3YYEHHBIE CBOWCTBA Tel W (PUBHUECKHE SBJICHUS, HCIIOJIb3YS
dbu3nUeckue BEIMYUHBI (CpEIHsE U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JNBUKEHUHU, YCKOpPEHHUE, MepeMelleHrue, MyTh, yrioBas CKOPOCTb, CHJIa TPEHUs, CUja
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs], BEC Teja, UMIYJIbC Tena,
UMITYJIbC CHJIbI, MEXaHWYeCcKass pabdoTa W MOIIHOCTh, MOTEHUUAJbHAA SHEPrus Tena,
MOAHSATOrO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTHsSl CIKATOW MPY>KUHBI,
KHMHETHYECKasi SHEePTHsl, TIOJIHAS MEXaHWUeCKasi SHEPTHsl, IEPUOJ] U YacTOTa KOJeOaHM,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3areib
MPEJIOMJICHUSI CPE/bl), TPHU OINMWCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
UCIIOJB3YEeMbIX BEJUYWH, 0003HAUYCHHUS U €IUHUIIBI (PU3UYECKUX BEJIUYUH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C IPYTUMHU BEJIMYMHAMM,
CTPOUTH TPaPUKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepHu30BaTh CBOMCTBA Tes, (U3MUYECKUE SIBICHUS U TPOLECCHI, UCIONb3Ys
3aKOH COXPaHEHMs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPHO3ULINUN
CWJI, IPHUHIMI OTHOCUTENIBbHOCTU ['anmuies;, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUA
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsI0BOTO
U MacCoOBOTO 4YHCENI IMpU SOEPHBIX PpPEAKUUAX, MPH OSTOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMATHUECKOE BBIPAKEHHE;

OOBACHATH (PU3NYECKUE TPOILIECCHl U CBOMCTBA TEJll, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbUBISATh  MPUUHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIAaroB ¢ OMOpoil Ha 2—3
U3YYEHHBIX  CBOMCTBA  (PU3MYECKHX  SIBICHHUM, (U3MUECKHX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3anayd (omMparolmuecs Ha CUCTeMy U3 2—-3 ypaBHEHHI),
UCIIOJIB3YSl 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIIME (PU3MUECKUE BEIUYMHBI: Ha OCHOBE
aHalKM3a yCJIOBHS 3aJayM 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTAIOIINE HIIN
M30BITOYHBIE JIAHHBIC, BHIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIs PEIICHHUS,
IPOBOAUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTD MOJIyYEHHOTO 3HaYeHUs (PU3NYECKON
BCJIMYHHEI;

pacmo3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PEUINTh MPU MOMOIIM (PU3UIECKUX
METOJIOB,  WCIIOJIb3YsS  ONHMCAHME  WCCIENOBaHMUS,  BBIACIATH  IIPOBEPSEMOE
MPEAINOJI0KEHNE, OIEHUBATh TPABUILHOCTD MOPSIKA TPOBEICHUS UCCIIEIOBAHNUS, 1€TIaTh
BBIBO/IbI, MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOJACHUN U OTIBITOB;

IIPOBOJUTEH ONBITHl MO HAOMIONECHUIO (PU3WYECKUX SIBICHUN WU (PU3NUYECKUX
CBOMCTB Ten (M3ydyeHHEe BTOpOro 3akoHa HbrOTOHa, 3aKOHAa COXpAHEHMsS] SHEPTUH,
3aBUCUMOCTbH Mepruoa KoueOaHul MPY>KMHHOTO MAasiTHUKA OT Macchl rpy3a U )KECTKOCTU
NPYXKUHBI M HE3aBUCHUMOCTb OT aMIUIMTYJbl MaJIbIX KoJeOaHUid, MPSIMOJMHEHHOE
pacnpocTpaHEHUE CBETa, pPa3joKeHHe Oeoro cBeTa B CIEKTp, HU3yYEHUE CBOMCTB
M300paKeHUs B TJIOCKOM 3€pKaJie U CBOMCTB M300pa)keHUs MpeaMeTa B coOMparoliei
JMH3€, HAaOJI0JEHUE CIUIOIIHBIX U JINHEHYAThIX CIIEKTPOB U3IyUEHUs): CAMOCTOSITENILHO
coOupaTh YCTaHOBKY M3 M30BITOUHOTO HabOpa 000pYyI0BaHMs, ONUCHIBATh X0 ONbITA U
€r0 pe3yNbTaThl, (HOPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO NPSIMBIX U3MEPEHUH, OIMpenesss cpeaHee
3HAYCHUE U3MepsieMON BeIWYuHbI ((OKYCHOE pacCTOSTHUE COOMpAIOIICH JIMH3BI),
000CHOBBIBaThH BBIOOD crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MPOBOAMTH HUCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3NUECKHUX BEJIMYMH C HUCTIOIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHH MIPH PAaBHOYCKOPECHHOM JBHKCHHUU
0e3 HaYaJIbHOW CKOPOCTH, TEpPHOJia KOJCOAHUI MaTeMaTHIYECKOTO MasTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH YTJIa OTPaXCHHSI CBETA OT yriia MaJeHUs W yria MpeJOMIICHUS OT
yria majeHus): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOATEIbHO COOUpATh YCTaHOBKY,
(bUKCUpPOBaTh pPE3yJbTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJIC
Tabnui u rpaduKoB, AEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTh KOCBEHHBIE M3MEPEHHUS (PU3NUECKUX BEIMUYMH (CPEAHSAS] CKOPOCTh W
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOIHOIO MaJleHus,
KECTKOCTh TMPY>KUHBI, KOA(D(UIUEHT TPEHUS CKOJBXKEHHs, MEeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEePUOJ] KOJIeOAHUN MaTEeMAaTUYECKOTO U IPYKUHHOTO MAasITHUKOB,
ONTUYECKas cujia cOOUparoel JUH3bI, pAAMOAKTUBHBIN (POH): MIIAHUPOBATH U3MEPEHUS,
coOupaTh OSKCHEPUMEHTAIbHYIO YCTAHOBKY U  BBIMOJHATH HM3MEPEHUs, CIEays
NPEMIOKEHHOW HWHCTPYKUMHU, BBIYKMCIATh 3HAYEHHE BEIMYMHBI W aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOMIoaTh MpaBUiia TEXHUKH OE€30MacHOCTH TpH paboTe ¢ J1ab0paTOpHBIM
000py/10BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHast
TOYKa, aOCOJIIOTHO TBEPJOE TENIO, TOUECUHBIA HCTOUYHHMK CBETa, JIy4, TOHKAasl JIMH3A,
IUIAaHETapHAsi MOJENb ATOMA, HYKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;

XapaKTepU30BaTh MNPUHLUIBl JEHCTBUS HM3YUYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX ONUCAHUA (B TOM YHUCIE: CIHIAOMETP, JATYUKHU MOJOKEHHUS,
PacCTOSIHUS U YCKOPEHUsI, PAKETa, 3X0JIOT, OUYKH, IEPUCKOII, (POTOAMIApaT, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHNONB3ysS 3HAHUSA
0 CBOMCTBaX (hPU3MUECKUX SIBJICHUN U HEOOXOAUMBIE (U3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTUYHBICE PHUCYHKH M3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOIMUYECKUX IMPOLIECCOB MPHU PEIICHUH
y4E€OHO-IIPAKTUUECKUX 3aJa4, ONTHYECKHE CXEMbl JUIsl IOCTPOEHHUS H300paKeHUM
B IJIOCKOM 3€pKajie U cOOMparouieil JIMH3E;

MPUBOANTH MNPUMEPHl (HAXOAWUTh HMHMOPMALMIO O MNPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKMX 3HAHUI B TMOBCEIHEBHOM JKM3HM Uil OOecredeHus
0e30MacHOCTH MpU OOpalleHuH ¢ MNpuOopaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHUs 370POBbsI U COOIIOICHNS HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOLIeH
cpene;

OCYUIECTBJIATh MOUCK HHPopMauuu (U3NYECKOro cojaepxkanus B HHTepHere,
CaMOCTOSITENILHO (OPMYJUPYsl TMOUCKOBBIA 3alpoc, HAXOAWUTh IyTH OIpeIeTIeHUs
JIOCTOBEPHOCTH TMOJYyYCHHOM UWH(OpMAlMM Ha OCHOBE HWMEIOUIUXCS 3HAHUM U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIOJb30BaTh MpPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  HAyYHO-TIOMYJSPHYIO
JUTEPATypy (HU3NYECKOTO COAEpkKaHUS, CIPABOYHBIE MaTepUalibl, PECYpPChl CETH
WnTepuer, Brnagerb npuéMaMH KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaThb COOCTBEHHBIE THCHbMEHHbIE W YCTHBIE COOOILEHHS Ha OCHOBE
uHOpPMAIIUU W3 HECKOJBKUX HWCTOYHUKOB (PU3UUYECKOTO COJEpNKAHUS, ITyOJIHMIHO
MPEACTABIATH PE3YJILTATHI MPOEKTHOM WITM UCCIIEOBATENBCKOM NEATETbHOCTH, TPU ATOM
IPaMOTHO KCIOJIb30BaTh U3yYEHHBIN MOHATHITHBIN annapar u3y4aeMoro paszeina (pusnuku
U COIPOBOXIATh BBICTYIUICHHE Mpe3eHTalueld C y4€TOM OCOOEHHOCTEN ayquTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KITIACC
No HaunmenoBanue KomuuectBo | IIporpammuoe comepxanne OCHOBHBIE BUJIBI ICSITEIIBHOCTH 00YYaIOIIUXCS
I/ pa3aeioB U TEM 4acoB
y4eOHOro npeameTa

Pa3)1e.11 1. ®usuka u ee POJIb B IIO3HAHHUH OKPYKAIOIIECTo MHUpPa

BenmuuH. Ousnyeckne
npuOopsl. [TorpemHocTs
U3MEPEHUN
MexnyHapoaHas cucrema
€IUHULL

1.1 | ®usuka—Hayka 2 ®uznka—Hayka o mpupoje. | BrisiBiaeHue paznuuuii MexX1y GU3NUYEeCKUMU U
O PUpOAE SIBiIeHUs IPUPOLBI. XUMUYECKUMH MPEBPALLCHUSMU.
PU3NYECKHE SIBICHUA: PacnioznaBanue u knaccudukanms pusnaeckux
MEXaHUYECKUE, TEIUIOBLIE, | SIBJICHUN: MEXaHUYECKHX, TEILIOBBIX,
ANEKTPUYECKUE, DIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, HaGmronenue u onucanve GU3NYECKUX sIBJICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 Pu3nYECKUE BETUYUHBI. Ornpenenenne UeHbI JEICHUS Kb
BEJINYHHBI N3mepenue puznyeckux U3MEPUTENIBHOTO Mprbopa.

N3Mepenne NMHENHBIX Pa3MEPOB TEN U
MIPOMEKYTKOB BPEMEHU C YUETOM MOTPEITHOCTEM.
N3mepenne o0béMa KUIKOCTU U TBEPIOTO TeEIA.
HN3mepenue temneparypsl Ipy IOMOIIA
KUIKOCTHOTO TEPMOMETPA U IATYMKA
TEMIIEPATYPHL.

BrImniosiHEHHE TBOPUECKUX 3a1AHUM 10 TTIOUCKY
CIIOCO00B U3MEPEHUS HEKOTOPHIX (PHU3HUCCKUX
XapaKTEPUCTHUK, HATTPUMED, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUH, MAJTBIX
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IPOMEXYTKOB BpeMeHU. O0cy)IeHne
Ipe/IaraéMbIxX crioco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢pusuka u npyrue BoeiaBrkeHNe runoTes3, O0ObsICHSAIOIUX POCThIE
HAy4YHBIH METOJ €CTECTBCHHBIC HAYKH SIBJICHUS, HAIIPUMED:
MO3HAHUS M3YYAlOT PUPOLY. — [I0YEMY OCTaHABIMBAETCA ABUKYIIEECS
EcrecTBeHHO-HayUYHBIH 10 TOPU3OHTAIILHOW TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — [I0YEMY B JKapKYIO [TIOTOy B CBETJION OJIEXKIE
HaOII0ACHHE, ITTOCTaHOBKA poxJIaaHeH, yem B TEMHOU. [Ipenmoxenne
HAy4YHOT'0 BOIIPOCa, CH0CcO0O0B MTPOBEPKH TUIOTES.
BBI/IBJKEHUE TUIIOTES, IIpoBeneHue uccien0Balus o MPOBEPKE KaKOM-
HKCIEPUMEHT IO IPOBEPKE | JTUOO FMIOTESBI.
TUNO0TE3, 00BICHEHUE [TocTpoenue npocTelmmx Moaenen pu3nuecKux
Ha0JIF01aeMOT0 SIBJICHHUS. ABJICHUH (B BUJI€ PUCYHKOB WJIM CXEM), HAIIPUMEP
Onucanue pu3anYecKux NaJEHUE MPEIMETA; MPSIMOIUHENHOE
SBJICHUM C TOMOILIBIO pacnpocTpaHEHUE CBeTa
MoJIeJIeN
Nroro no pazneny 6

Paznen 2. [lepBoHayanbHbie CBeJJeHHsI O CTPOEHHUH BelllecTBA

2.1

CtpoeHue BeliecTa

1

CtpoeHue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsl. ONbITHI,
JTIOKa3bIBAIOIITUE
JUCKPETHOE CTPOEHUE
BEIIECTBA

Habmronenue u nHTEpIIpeTaIys OTBITOB,
CBUJICTEILCTBYIOMIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYT

C UCIOJIb30BaHueM (hoTorpaduii, moTydeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas padora no teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIOB
(c ucrionp3zoBanueM oTorpaduii).
OnpeneneHue pa3MepoB MajbIX TeJ

2.2 | JIBWKEHHE U
B3aMMO/ICHCTBUE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBU>KEHUST YaCTHIL

C TeMIIEpaTypou.
BpoyHoBCKOE NBHKEHUE,
b dys3us.
B3aumoneiictBue 4yacTuil
BEIIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE

Habmionenue u o0bsicHeHne 6pOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBeneHme 1 0OBICHEHHE OTIBITOB

10 HAOJIO/ICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenne u 00OBICHEHUE OMBITOB 11O
0OHapYXEHUIO CHJI MOJIEKYJISIPHOTO MPUTSHKCHHUS
Y OTTAJTKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHUSI BEIIECTBA

ArperaTHble COCTOSTHUS
BEILIECTBA: CTPOCHUE I'a30B,
YKUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
BzanmocBs3p Mmexy
CBOMCTBaMH BENIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHHSIX M X
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OcoOCHHOCTH
arperaTHbIX COCTOSHUMN
BOJIbI

Onucanue (¢ UCTIOIH30BAaHUEM MPOCTHIX
MoOjieJIel) OCHOBHBIX Pa3Iu4Hil B CTPOSHUU ra3oB,
JKUIKOCTEU Y TBEPBIX TEI.

OO0BICHEHNE MAJION C)KUMAEMOCTH JKUIKOCTEN U
TBEPIBIX TN, OOIBIION C)KUMAEMOCTH Ta30B.
OObscHeHue coxpaneHus HopMbl TBEPIBIX TE U
TEKY4YECTH KUJIKOCTH.

[TpoBeneHue OnbITOB, TOKA3BIBAIOITUX, YTO

B TBEPJOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOISITCS
B CPEJIHEM JIaJibllIe APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KHJIKOM.

VYcraHoBIEHUE B3aMMOCBSI3H MEXKTY
O0COOCHHOCTSIMHU arperaTHBIX COCTOSTHUNA BOJIBI U
CYILIECTBOBAaHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Uroro no pazaeny
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Paznen 3. /IBu:xkeHHe U B3aUMO/eiicTBHE Tel

3.1 | Mexanunueckoe 3 MexaHnduecKkoe JABHMKECHHUE.
JIBIDKCHUE PaBHomepHoe n
HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. Cpennsis
CKOpPOCTBH TIPH
HEPABHOMEPHOM
NBO>KEHUU. Pacu€T myTu u
BPEMEHHU JIBUKCHUS

HccnenoBanne paBHOMEPHOTO JABUKEHUS,
ompeJeleHUE ero MPU3HAKOB.

Habmoienne HepaBHOMEPHOTO JABMXKEHUS U
OTpeIeNIEHUE €ro OTINYUNA OT PAaBHOMEPHOTO
JIBUKCHHUSL.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
JBUKEHUSI (1IapUKa B KUIKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeiHell CKOPOCTH CKOIbKEHUS
OpycKa WM IIapuKa Mo HaKJIIOHHOW TIOCKOCTH
Pemenue 3a1a4 Ha onpeziesieHue MyTH, CKOPOCTU
Y BPEMEHU PABHOMEPHOIO JBU)KCHUS.

Ananu3 rpa)vKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHH

3.2 | Uueprus, macca, 4 SIBieHue uHEPIUU. 3aKOH
IUIOTHOCTh uHepiuu. Bzanmoaencraue
TeJI KaK IpU4YrHa
W3MEHEHUS CKOPOCTH
NBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.

[ImoTHOCTE BeliecTna.
CBs3b IUTOTHOCTH

C KOJIMYECTBOM MOJICKYT
B eUHULIE 00BEMA
BENIECTBA

OObscHEHNE U TPOTHO3UPOBAHUE SBJICHUIH,
00yCIIOBJIICHHBIX HHEPLIUEN, HAIPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUHU HIIH PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO NPEKPATUTh JBH)KEHUE HA BEJIOCUTIENE
WJIM CAMOKATe U T. 1.

[IpoBeneHue 1 aHamu3 OIBITOB,
JEMOHCTPHUPYIOLIIUX U3MEHEHUE CKOPOCTH
JBVW)KECHUS TEJIa B PE3yJIbTaTe NEUCTBUS HA HETO
OPYTUX TEJl.

Pemenue 3ana4 Ha onpeesIeHre MacChl TEJla, €ro
00BbEMa U MIOTHOCTH.
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[IpoBenenue n aHanu3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOpPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBu Tei. Mzmepenue maccol Tena
Pa3IMYHBIMU CIIOCOOAMH.

Omnpenenenne MJIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEHMSI €T0 MacChl U 00BEMA

3.3

Cuna. Bunsrl crn

14

Cwta Kak XapaKTepHUCTHKA
B3aUMOJICUCTBUS TEIL.
Cuna ynpyroctu v 3aKOH
I'yxa. M3mepenue cusl

C MOMOIIBIO TUHAMOMETPA.
SIBiieHUE TATOTEHUS U CUJa
TsokecTH. Cuiia TSHKEeCcTH
Ha APYTUX TJIaHETaXx.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIIPaBJICHHBIX 110 OJTHOU
IPSIMOM.
PaBHOpElHCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
1oKos1. TpeHue B pupoje

U TEXHUKE

N3ydenune B3auMoAeHCTBHS KaK TPUIHHBI
WU3MEHEHHS CKOPOCTH TeJIa WU ero aedopmariuu.
Onucanue peaabHbIX CUTYaIlui B3aUMOACHCTBHS
TEJ C MOMOIIBIO MOJIENIEH, B KOTOPBIX BBOJUTCS
TTOHATHE ¥ M300paKECHUE CHITHI.

Nzyuenune cunsl ynpyroctu. MccnenoBanne
3aBUCHUMOCTH CHJIbI yIIPYTOCTH OT yNIMHCHUS
PE3MHOBOTO MTHYPA WU TPYKUHBI

(c moctpoenuem rpaduka).

AHaJIN3 NMPaKTUICCKUX CUTYaINi, B KOTOPBIX
TIPOSIBISICTCS ICUCTBUE CHIIBI YIIPYTOCTH
(ympyrocth Ms4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 cuTyarui, CBI3aHHBIX C SIBJICHUEM
TATOTCHMUSL.

OO0BscHEHNE OPOUTAIIBHOTO JIBH)KCHUS TIJIAHET

C UCITOJTIb30BAaHUEM SIBJICHUS TATOTCHHS 1 3aKOHA
WHEPIIHH.

N3mepenue Beca Teja ¢ TOMOIIBI0 JUHAMOMETPA.
OO0O0CHOBaHHKE 3TOTO CITOCO0A U3MEPCHHUS.
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AHanu3 u MOJCIINPOBAHUC SIBJICHUS HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE MOTYUYEHUE ITpaBUiia
CJIOKEHUS CHJI, HAaIIPaBJIEHHBIX BJI0JIb OJTHON
npsMoi. OrnpeneneHrne BENMYUHbI
PaBHOAEHUCTBYIOLIECH CHIL.

N3yuenune cuitbl TpeHUSI CKOJTBKEHUS U CUJTBI
TPEHUS TIOKOS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHHUS

OT CWJIbI JABJICHUSI U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 MPaKTUYECKUX CUTYaAlUd, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIECHUS UITU
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOWJIS, UCTIOIb30BaHHUE
MOAMIUITHUKOB, MJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoOIb30BaHUEM
dbopmyn s pacu€ra CUIIbI TAXKECTH, CUITBI
YOPYTOCTH, CUJIBI TPEHUS

Hroro no pazgeny
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Pa3znen 4. JlaBjieHue TBEPABIX TeJl, :KUJKOCTE M ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUsT TBEPABIMU
TEJIAMH, KUIAKOCTIMHU
U razamu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS M YBETUICHHUS
naBiieHus. /laBieHue rasa.
3aBUCHUMOCTD TaBJICHUS
rasa ot o00béma,
TEMIIEPATYPHI.

AHanu3 v 00BSCHEHUE OTBITOB U MTPAKTUYECKUX
CUTYaIHi, B KOTOPBIX TIPOSBIISIETCS CHJIA
JTABJICHMSL.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS U
YBETMYCHHS TaBJICHMUS.

N3ydenue 3aBHCUMOCTY JTaBIICHHS T'a3a
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[Tepenaua naBneHus
TBEPJILIMU TEJIAMU,
YKHIKOCTSIMH U Tra3aMHU.
3akon Ilackans

0T 00BbEMa U TeMIepaTyphl.

N3ydenne ocoOeHHOCTEH nepeaayun 1aBIeHUs
TBEPABIMH TETIAMU, KUAKOCTIMHU U Ta3aMH.
O06ocHOBaHUE PE3yJIbTATOB OINBITOB
0COOCHHOCTSIMU CTPOCHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCIepUMEHTAIbHOE J0KA3aTeIbCTBO 3aKOHA
[Tackass.

Pemenwue 3aga4u Ha pacuéT gaBieHUs TBEPAOTO
Tena

4.2 | JlaBlIeHHE KHIKOCTH 3aBHUCUMOCTE JaBJIEHUS HccnenoBanne 3aBUCUMOCTH JaBJICHUS KUIKOCTH
KUJIKOCTH OT TJTyOHHBI. OT TJIyOMHBI TTOTPYKEHHUSI ¥ TNTIOTHOCTH KUJKOCTH.
ITueBMaTnyeckue mamuael. | HaOmroneHue u o0bsICHEHUE THAPOCTATUYECKOTO
I'mppocratuueckuii napajiokca Ha OCHOBE 3akoHa [lackars.
napajiokc. CooOmarouecs: | M3yueHue cooOIIArOIIMXCs COCY/I0B.
cocynel. I'mapaBianueckue | Perienue 3agau Ha pacy€r 1aBiIeHUs )KUAKOCTH.
MEXaHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THIPABIMYECKOTO TIpecca, MTHEBMATHICCKIX
MAIIIWH.
AHanm3 1 00bSICHEHUE MPAKTUICCKUX CUTYAITHH,
JEMOHCTPUPYIOIINX MPOSIBJICHUE TaBJICHUS
KUJIKOCTH | 3akoHa [lackais, Hanpumep
IIPOIIECCOB B OPTaHU3ME TTPH TTyOOKOBOIHOM
HBIPSTHUT
4.3 | Atmocheproe Atmocdepa 3eMiu u DKCTepUMEHTATbHOE OOHAPYKEHUE
JIaBJICHHE aTMOC(bepHOC HaBJICHUC. aTMOC(bepHoro JIaBJICHUA.

HpI/I‘II/IHBI CyICCTBOBAHUA

Amnanu3 1 00bsICHEHHE ONBITOB U IMPAKTUICCKUX
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BO3/IYIIHOM 000JI09KH
3emun. OnbiT Toppryerim.
H3mepenune atMochepHOTro
naBiieHUs. 3aBUCUMOCTD
aTMOC(EpHOTO TaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsl

IS U3MEpPEHUs
aTMOC(EPHOTO 1aBJICHUS

CUTYyallUii, CBI3aHHBIX C JICUCTBUEM
aTMOC(EepHOro /1aBJICHUSI.

OOBbsicHEeHHE CYIIECTBOBaHMS aTMOC(hEpbI
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHUS Ha APYTHX IUlaHeTax u JlyHe.
OOBsicHEHNE U3MEHEHUS TUIOTHOCTH aTMOC(hEpbI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHUS OT BBICOTBI.

Pewenne 3a1a4 Ha pacy€T aTMOCPEPHOTO
JaBJICHUSL.

N3yuenue ycTpoiicTBa OapoMeTpa-aHepouaa

4.4

JleficTBUE KUJIKOCTH U
raza Ha MOTPY>KEHHOE
B HUX TEJIO

JlercTBUE )KUIKOCTH Y ra3za
Ha MOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [1naBanue Ted.
Bo3znyxoruiaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEHCTBUS
YKAJIKOCTHU U ra3a Ha MOrpyKEHHOE B HUX TETIO.
OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
JNEUCTBYIONIEH HA TEJO, MOTPYKEHHOE

B KHUJIKOCTb.

[TpoBenenue u o0CyXICHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU

B )KMJKOCTb YaCTH T€JIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka neszagucumocmu gblmaikusaoueil
cuvl, oeticmsyroweli Ha meio 8 HUOKOCmi,
om maccol meaa.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJE
0T 00BEMa MOTPYKEHHON B )KUJKOCTh YaCTH TeJa.
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Pewrenne 3a1a4 Ha NpUMEHEHHE 3aKOHA
Apxumena U yCIOBHS IJIABAHUS TEJL.
KoHctpynpoBanue apeomeTpa uin
KOHCTPYUPOBAHUE JIOJIKHU U OTpeieTICHUE e€
rpy30M0ILEMHOCTH

Hroro no pazaeny

21

Pa3nen 5. PaGoTa u MOIIHOCTB. DHEprus

5.1

Pabora u MOITHOCTDB

3

Mexanundeckas padoTa.
MomHoCTE

OKCIIEPUMEHTAIIBHOE OIPEIEICHUE
MEXaHUYECKOM padOThI CHIIBI TSKECTU

IpY MaJICHUN TEJA U CUIIbI TPEHHUS

IIPY paBHOMEPHOM IEPEMELICHUN TEJIa

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momnoCTH, pa3BUBaEMON IPU OIBEME
110 JIECTHULIE.

Perenue 3aga4 Ha pacy€T MEXaHU4ECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 0JI0K, HaKJIOHHAS
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuna
paBHOBECHS pblyara

K 0JIOKy. «30510TO€
npaBwiio» Mexanuku. KIT/]
MPOCTHIX MEXAHU3MOB.
[IpocTsie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BBIUTPHIIIA B CUJIE MPOCTHIX
MEXaHHU3MOB Ha TPUMEPE pbluara, moJIBUKHOTO U
HETOBI)KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.

OO6Hapy:keHre CBOMCTB MPOCTHIX MEXAHNU3MOB
B PA3JIUYHBIX UHCTPYMEHTAaX U MPUCTOCOOJICHUSX,

UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKXKE

B )KMBBIX OPraHU3MaXx.

DKCIEpUMEHTAIBHOE JOKA3aTEIbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKIIOHHOM MJIOCKOCTH.
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Pemenue 3aga4 Ha MpUMEHEHHUE MTPaBUIIA
paBHOBecus pbryara u Ha pacuét KIIJ]

5.3 | Mexanuueckast 4 MexaHndeckas S3HEpIusl. DKCIEepUMEHTAIIBHOE ONPEIEICHUE N3MEHEHHUS
SHEprys Kunernueckas u KWHETUYECKOU U MOTEHIIMAIbHON SHEPTUH TeNa
NOTEHIMAIbHASI SHEPTUs. IIPU €r0 CKaThIBAHUH 11O HAKJIOHHOM INTOCKOCTH.
IIpespamienue ogHoro Buaa | GopMynMpoBaHUe HA OCHOBE HCCIEIOBAHNUS
MEXaHUYECKON S3HEPTrUuu 3aKOHA COXPAHECHMS MEXAHUUYECKOW SHEPTUH.
B IPYroM. 3aKOH OO0cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHa
COXPAaHEHHUS SHEPTUU COXpaHEHUS YHEPTUU.
B MEXaHUKE Peenue 3a1a4 ¢ MCIOIB30BAHUEM 3aKOHA
COXpaHEHUs YHEPTUn
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O I[TPOTPAMME
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8 KJIACC

Ne
/1

HaumenoBanue
pa3aeaoB U TeEM
y4eOHOr o IpeAMeTa

KommuectBo
4acoB

[IporpamMmmMHOE conep:kaHue

OCHOBHBIE BUJIbI ICSITEIIBHOCTH 00YYaIOIUXCS

Pa3nen 1. TensioBbIe ABJIeHUSA

11

CtpoeHue u cBOMCTBa
BEIIECTBA

OCHOBHBIE NOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOECHUS BELIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJT. OTBITHI,
MTOATBEPKTAIOIIINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH.

Mogenu TBEPAOTO, KUIKOTO
Y ra3000pa3HOro COCTOSIHUIMA
BEILECTBA.
Kpucrammueckue u
aMmopdHbIe Tena.
OOBsSICHEHHE CBOMCTB T'a30B,
KUJIKOCTEU U TBEPBIX TEI
Ha OCHOBE MOJI0KECHUH
MOJIEKYJISIPHO-KUHETUYECKON
teopun. CMauyrMBaHue U
KaNWUISPHBIC SIBICHUS.
TennoBoe pacmmpenue u
CKaTHE

Habmtonenue u uHTEpnpeTanys OnbITOB,
CBUETEIBCTBYIOIIHUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEIIECTBA: ONBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Perenue 3a1a4 1o o1ieHUBAaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00BEMA
BELIECTBA.

AHanu3 TeKcTa IpeBHUX aTOMUCTOB (Hanpumep,
¢parmenTa nosmsl Jlykpenus «O npupoze
BEIIICH» ) ¢ M3JI0’)KEHUEM 000CHOBAHHMI aTOMHOM
rUnoTe3nl (CMbICIoBOE UTeHue). O1eHKa
yOeAUTENbHOCTH ITUX OOOCHOBAHUH.
OObscHeHrne OPOYHOBCKOTO JIBHKEHUS, SIBJICHUS
T Py3un U pazauuanii MeKy HUIMU Ha OCHOBE
IIOJIO’KEHUN MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH CTPOEHUS BEILIECTBA.

OOBsicHeHHE OCHOBHBIX PA3JIMYUN B CTPOCHUU
ra3osB, )KUJKOCTEN U TBEPABIX TEN

C HUCIIOJIb30BAHUEM IOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHMSI BEILIeCTBA.
[IpoBeneHue ONBITOB IO BHIPAILIMBAHUIO
KpPHUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

39




[IpoBeneHne u 00BICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX KaNWJUISIPHBIE SIBJICHUS U
SBJICHHE CMAYMBAHMSL.

OOBsACHEHHE PO KaIWJUISIPHBIX SBJICHUI

JUISL TIOCTYTUIEHUS BOJbI B OPTaHU3M PACTEHUM.
Hab6mronenue, npoBeneHue U o0bsICHEHUE
OMBITOB IO HAOIIOJEHUIO TEMJIOBOTO
pacCUIMPEHHUs Ta30B, KUIAKOCTEN U TBEPIBIX TEI.
OOBbsicHeHUE coOXpaHEeHUs1 00bEMA TBEPABIX TEJL,
TEKy4€eCTHU KHUJIKOCTH (B TOM UHCIE, Pa3HULIbI

B TEKYUYECTH ISl Pa3HBIX )KUJIKOCTEN ),

JIABJICHUS Ta3a.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JaBJICHUS BO3/lyXa OT €ro 00bEMa u
HarpeBaHus WIH OXJIAXKACHUS, U UX OOBbICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHanu3 TPakTUYECKUX CUTYaAllUl, CBI3AHHBIX

CO CBOMCTBaMHU ra3oB, >KUJIKOCTEU U TBEPBIX TEN

1.2

TeroBble IPOLIECCHI

21

Temneparypa. CBs3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBH)KCHUS
yactull. BHyTpeHHss
sHeprusi. CrnocoOsl
WU3MEHEHHUsI BHYTPEHHEN
SHEPrUu: Terjonepesaya u
coBepleHre padoThl. Buibl
TEIUIONEPEIAUH:

O0oCcHOBaHUE MTPABKIT H3MEPEHHS TEMIIEPATYPHhI.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS U
IIKaJI TEMIIEPaTypBhI.

HaoOmronenne n 00bsICHEHHE ONBITOB,
JIEMOHCTPHUPYIOIIMX M3MCHCHHE BHYTPCHHCH
SHEPTUH TeJla B Pe3yJIbTaTe TeIIoNepeadn 1
pabOThI BHEIITHUX CHIIL.

Habmonenrne u 00bsSCHEHHE OIBITOB,
00CYX/IeHUE MPAKTHUECKUX CUTYaIHH,
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TEIIONPOBOJHOCT,
KOHBEKIUS, U3TyUYCHHUE.
KonngecTBo TemoOTHI.
YienbHasd TEIIOEMKOCTD
BellecTBa. TennooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHUE TEMIOBOTO
Oananca. [1naBnenue u
OTBEP/ICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VY enbHasa TemiaoTa
TIJIABJICHMUS.
[TapoobOpa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwue. Y nenpHas
TEIUI0Ta NapooOpa3oBaHUsl.
3aBUCUMOCTb TEMIIEPaTypbl
KUIIEHUS OT aTMOC(EpHOTO
JTaBJICHMUSI.

Bnaxxnocts Bo3myxa.
DHeprus TOIIUBA.

VY nenpHas TeroTa
CrOpaHusl.

[Tpunuumb paboThl
TernoBbix aApurarenen KI1J]
TEIUIOBOTO JIBUTATES.
TennoBble ABUTATENN U

ACMOHCTPHUPYIOIIHUX PA3JIMYIHBIC BUJBI
TCILUIONCPCAauIn: TCIUIOIIPOBOAHOCTD,
KOHBCKIIUIO, U3JIYYCHHUC.

I/ICCHCI[OBaHI/Ie SIBJICHUS TEIUI0OOOMEHa

IIpu CMCIUINBAHUHA XOJIOI[HOﬁ 141 ropﬂqeﬁ BOJbI.
Ha6J'HOI[€HI/Ie YCTAHOBJICHH: TCILJIOBOT'O

PABHOBECHS ME¥K]y FTOPSIYEH U XOJIOAHOM BOJIOK.

Omnpenenenue (M3MepeHNE) KOJIUYECTBA

TEIUIOTHI, HOJIYYE€HHOTO BOJIOM MPHU TETIO0OMEHE

C HarpeThIiM METATMYECKUM LUIUHAPOM.
Onpenenenuie (MI3MEpPEHNE) YIACIbHON
TEIIOEMKOCTH BEILIECTBA.

Perenue 3a1a4, CBSI3aHHBIX C BBIYUCIIEHUEM
KOJIMYECTBA TEIUIOTHI U TEIIIOEMKOCTH

MIPH TEII000MEHE.

AHanu3 CUTyaIuii MpaKTUIeCKOro
UCIOJIb30BAHMUS TETJIOBBIX CBOWCTB BELIECTB U
MaTepHuayoB, HAIPUMED, B LEIIAX
AHEPTroCOEPEIKCHUS: TeTITION3OJISIIHS,
sHeprocOeperaroIre KphIii,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGmoienue siBieHuit ncmapeHus u
KOHICHCAIIHH.

HccnenoBanue mmpouecca UCIapeHust
Pa3JIMYHBIX KUIAKOCTEH.

OOpbscHeHUE ABICHUN HCTTApEHUS U
KOH/ICHCAllMM HA OCHOBE aTOMHO-

41




3alUTa OKPYKaroIIEH
CpeJibl.

3aKOH COXPAaHEHHUS U
MIPEeBPALICHUS YHEPTUH
B TEIUIOBBIX IIpoLEccax

MOJIEKYJIIPHOTO YUCHHUSL.
Habmonenue u 00bsicHEHHE Tporiecca KUTICHIS,
B TOM YHCJIC 3aBUCUMOCTH TEMIIEPaTypPbl
KUTICHUS OT JIaBJICHHUSL.

Omnpenenenne (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQKHOCTH BO31yXa.

Hab6mronenue nporecca miaBieHUs
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbA.
CpaBHeHHE MPOIIECCOB IIABJICHUS
KPUCTAJUTMYECKUX TEJT U pa3MSITUCHUS

MIPY HarpEeBaHUHM aMOP(HBIX TEJI.

Omnpenenenue (M3MepeHne) yaeIbHON TeIIOTHI
TUJTaBJICHUS JIbJIA.

OObsicHeHUE SBJICHUH TUTABJICHUS U
KPUCTAIIIN3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHHUS.

Pemenue 3amay, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TEeIIoNepe Ay P TIIaBICHUHN
KpUCTAJUTM3AIIH, UCTIAPSHUH U KOH ICHCAITUH.
AHaIM3 CUTYyaIMil MPaKTHICCKOTO MMPUMEHCHHSI
SIBJICHUH TIABJICHUS U KPUCTAJUTH3AIUH,
HaIpuMep, MOTYyIECHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas IpejKa u JIp.

AnHanu3 paboTel U 00BICHEHUE IPUHIINTIA
JEHCTBUS TETJIOBOTO IBUTATEIIS.

Brrancienre KoamaecTBa TeIrioThl,
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BBIJICIISIFOIIETOCS IPY CTOPAHUU PA3TUYHBIX
BUJI0B ToruiuBa, u KIIJI aBurares.
OO0cyXaeHre YKOJIOTHIECKUX MOCIeCTBUN
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Uroro no pazneny

28

Pasznen 2. BHCKTPH‘{CCKHC N MAaTrHUTHbBIC ABJICHUA

2.1 | DnexkrpuuecKkue
3apsiabl.
3apsKEHHBIE TEIa U
WX B3aUMOJICUCTBUS

7

DneKTpu3anus Tel.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmoneiicreue
3apsKCHHBIX TEI.

3akon Kynona (3aBUCUMOCTB
CHUJIbI B3aUMOJICUCTBUSA
3apSKEHHBIX TEJl

OT BEJIMYUHBI 3aPSI0B U
PacCTOSTHUS MEXKTY TEJIaMu ).
DIIEKTPUYECKOE TOJIE.
HanpsoxkénnocTts
3JIEKTPUYECKOTO MOJIS.
[IpunIMn cyneprio3unuu
BJIEKTPUYECKUX TOJIEN

(Ha KaYeCTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3aps0B. DJIEMEHTAPHBIN
JIEKTPUYECKUH 3apsia.
Crtpoenue aToma.
IIpoBogHUKM U

HaGnronenue u nmpoBeieHe OBITOB

IO DJICKTPHU3AITAH TEJI IPH COPUKOCHOBCHUH U
VHIYKIUEH.

HabGmonenne n 00bICHEeHNE B3aUMOACHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJl.
OOBsiCHEHNE TIPUHITUIIA ICHCTBUS DJIEKTPOCKOIIA.
OOBsiICHEHHUE SBIICHUM dJICKTPHU3ALNH

IIPU COMTPUKOCHOBEHUH TEJI U MHAYKITHCH

C MCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIAX
AIEKTPUUYECKHUX 3apsI0B B BEIICCTBE.
Pacno3naBanme n 0ObsICHEHHE SIBJICHUM
AJICKTPU3AIIMN B TIOBCETHEBHOM KM3HH.
HabGmronenne u oObSICHEHHE ONBITOB,
WJUTIOCTPUPYIOITNX 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia.

HaOmroieHue onbITOB 10 MOJICIMPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO TMOJIS.
Wccnenoanue nelicTBUS SJEKTPUUECKOTO TTOJIS
Ha TIPOBOJHUKH U JUICKTPUKU
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AUIBJICKTPHUKMU. 3aKoH

COXpPaHCHHA SJICKTPUICCKOTO

3apsjia

2.2

[TocTostHHBIM
ANEKTPUYECKUN TOK

20

DNEeKTPUYECKUNA TOK.
YcmoBus CynmecTBOBaHUs
AIEKTPUYECKOTO TOKA.
HcTouHMKH NOCTOSTHHOTO
ToKa. JlelicTBUs
AIEKTPUYECKOTO TOKA
(TertoBOE, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUIN TOK

B JKUJIKOCTSIX U raszax.
DJIEKTpUYECKAs LEIb.
Cuna Toka. DJIeKTpUIeCKoe
HaIpsKEHUE.
ConpotuBieHue
MPOBOJIHUKA. Y IEJIHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarensHoE U
napaielIbHOE€ COEIMHEHNE
MIPOBOJTHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUUYECKOTO TOKaA.
3akoH J[xoyna—JIeHna.
DJIEKTPUYECKHE LIENHU U

Hab6nronenue pa3nuyHbIX BUJIOB ACHCTBUS
ANEKTPUYECKOTO TOKA K OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B MOBCETHEBHOM KU3HHU.
HabimroieHrne BO3HUKHOBEHUS ra30BOT0 pa3psaa
1 BJIEKTPUUYECKOTO TOKA B KUJIKOCTH

COopka 1 UCTIBITAaHUE IEKTPUIECKOM IIeTTH
MOCTOSTHHOT'O TOKA.

N3mepeHune cuiibl TOKa aMIIepMETPOM.
N3mepeHne 3MeKTPUYECKOTO HaIPSKEHUS
BOJIbTMETPOM.

[TpoBeaeHue u 00BICHEHHUE OMBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COPOTUBJIEHUS TPOBOJHUKA
OT €T0 JIJTMHBI, TIJIOIIA/IU TOTIEPEUHOTO CEYEHUS
Y Matepuara.

HccnenoBanue 3aBUCMMOCTH CHJTbI TOKA,
MPOTEKAIOLIETO Yepe3 pe3ucTop,

OT COTIPOTUBJICHUS PE3UCTOPA U HATIPSKCHUS
Ha PE3UCTOpE.

[TpoBepka mpaBusia CI0KEHUSI HANPSHKCHUIM
MIPU TIOCJIEIOBATENIbHOM COECIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJist CUIIbI TOKA

MIpU NapajuIeTbHOM COEIMHEHUU PE3UCTOPOB.
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norpeduTenu
ANEKTPUIECKON DHEPTUN
B ObITy. KopoTkoe
3aMBIKaHHE

AHanM3 cUTyaluy Mocie10BaTeIbHOTO U
NapajuieIbHOTO COCIMHEHUS MPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUYECKUX CETSIX.

Pewenue 3aau ¢ ucnonb3oBaHueM 3akona Oma
u popMyI pacuéTa dIEKTPUIECKOTO
CONPOTHUBJIEHUS TIPU MOCIENOBATEIBHOM U
MapajuieIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue pabOTHI IICKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA,
BBIJICISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HanpsbKeHUs Ha Hel. Onpenienenue
KII/] marpeBares.

HccnenoBanue npeobpa3oBaHusi SHEPTUU

MIPU NOJIbEME TPYy3a AJIEKTPOJBUTATEIIEM.
OObsicHEHUE YCTPOMCTBA U MPUHIIUTIA IEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbLHBIX MPUOOPOB.
OObsicHEHUE IPUYNUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIMIIA ICUCTBUS TUTABKUX MIPEIOXpaHUTEIICH.
Pemenue 3a1a4 ¢ UCMOIB30BAHUEM 3aKOHA
Jxoynsa—JIlenna

2.3

MarsuuTHEbIE SIBJICHUS

ITocTosTHHBIE MAarHUTEIL.
Bzaumoneiictue
ITOCTOSIHHBIX MarHUTOB.
MarsauTtHoOe moJie.
MaruauTHOe noJjie 3eMJIn

HccnenoBadnye MAarHUTHOT'O B3aUMOIEHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO IOJISl TOCTOSTHHBIX
MarHUTOB IIPH UX OOBETMHEHHUH U PA3/ICIICHHAM.
HccieqoBanne MarHiTHOIO B3aUMOJICHCTBHS
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1 €ro 3Ha4YCHHUE JIUIS )KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
IIpumenenune
3JIEKTPOMArHUTOB

B TEXHUKE. [[eiicTBHE
MarHUTHOTO MOJIS

Ha MPOBOJIHHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
AJIEKTPOJBUTATEIICH

B TEXHUYECKUX YCTPOHCTBaX
Y Ha TPAHCIIOPTE

MTOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO MOJIsL MOCTOSIHHBIX
MarHuTOB IIPU UX O0OBETUHEHUH U PA3/ICICHUH.
IIpoBeaeHrE ONBITOB MO BU3yaTU3ALH MOJIA
MOCTOSIHHBIX MAarHUTOB.

N3ydeHnue siBIeHNsS HAMarHMYMBaHUs BELIECTBA.
HccnenoBanre AEUCTBUS JIEKTPUYECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb CHJIbI B3aWMOJICUCTBUS KaTYIIIKA

C TOKOM ¥ MarHuTa OT CHJIbI U HAIlPpaBJICHUS TOKa
B KaTyLIKE.

AHanm3 cuTyalui NpakTUYeCKOTO NPUMEHEHUS
AIIEKTPOMATHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIUHE).
N3yuenune 1ercTBUst MarHUTHOTO MOJIA

Ha MPOBOJHUK C TOKOM.

N3ydyeHne IerCTBUS JIEKTPOABUTATENS.
N3mepenue KIIJI anexTpoaBurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue 1 ananus pa3inyHbIX
MIPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHcnopT, OBITOBBIEC YCTPOWMCTBA U P.)

24

DJNIEKTpOMarHuTHast
WHTYKITAS

OmnebiTel @apanes. SBieHue
ANIEKTPOMArHUTHOM
nHaykuud. [Ipasuio Jlenna.
DIEKTPOreHepaTop.

OIIBITEI IO UCCIEIOBAHUIO SIBJICHUS
ANEKTPOMATrHUTHOW UHAYKIWHU: UCCIIEI0BAHUE
W3MEHECHU 3HAYEHUS U HAIIPABIICHUSA
WHIYKIHAOHHOTO TOKa
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CnocoObl oJTy4eHUst
ANEKTPUIECKON SHEPTUH.
DJIEKTPOCTaHIIUU

Ha BO300OHOBJISIEMBIX
HMCTOYHUKAX SHEPTUN

Htoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOBTIIO I[TPOTPAMME
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9 KJIACC

NIBADKEHUE U CIIOCOOBI
€ro OIMMCAHU

MarepuranbHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTEIIBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE JBUKEHUE.
HepaBnomepHoe
MPSMOJIMHEUHOE JBUKEHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB TeJa IpU
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEVMHOE JBUKECHUE.
CBo0OOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBHXKEHUE

110 OKPY>KHOCTH.

[lepuon u wactora
oOpareHus. JInneitHas u
YIJIOBasi CKOPOCTH.

No HaunmenoBanue KommaectBo | IIporpammuoe cogepkanue | OCHOBHBIE BUJIBI I€ITEILHOCTH 00YyYarOIIUXCs
n/n pa3aenoB U TeEM 4acoB
yueOHOTO mpeameTa
Pa3nen 1. Mexanndeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHndeckoe IBUKEHUE. AHau3 1 00CYXICHUE Pa3IUUHBIX TPUMEPOB

MEXaHUYECKOTO JIBIKEHUSI.

OO6cyxaeHue rpaHuLl TPUMEHUMOCTH MOJIEIN
«MaTepuanbHas TOUKa.

Onucanne MEXaHUYECKOTO ABH)KEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHHE, Ta0IMIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIlUi, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENILHOCTh MEXaHMYECKOTO
JIBUKCHHSI.

Habmronenne MmexaHMuecKoro JBMKEHUS Tena
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE MyTel U TPACKTOPUN JIBHKEHUS
OJTHOTO M TOTO K€ TeJIa OTHOCUTEIHHO Pa3HbBIX
TEeJI OTCUETA.

Amnanus Texcra ["anunes 06 OTHOCUTENEHOCTH
JBUYKCHHUST;, BHITIOJIHEHUE 3aTaHUN TIO TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeHe CKOPOCTH CKOIbKEHUS
OpycKa Wi IBHYKEHUS [IapHUKa MO HAKJIOHHOM
IUIOCKOCTH.

AHanu3 u 00CyXIeHHe ClIocOO0B
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LlenTpocTpeMuTensHOE
YCKOpEHHE

NPUOJIMKEHHOTO ONPE/ICICHUS MTHOBEHHOM
CKOpOCTH.

Ornpenenenre CKOPOCTA PABHOMEPHOTO
JBH>KEHUS (LIapUKa B )KUJIKOCTH, MOAEITH
AIEKTPUIECKOTO aBTOMOOMJIS | T. 11.).
Onpenenenue myTH, NPOWICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBUKEHUSI OT BPEMEHHU.

OO0cyx1eHre BO3MOXKHBIX MPUHIIUIIOB
JENUCTBUSI TPUOOPOB, U3MEPSIOLINX CKOPOCTh
(ciIOMETPOB).

Brruncnenue myTu U CKOpOCTH MPHU
PaBHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHKCHUU
Tena.

Ornpenenenre NpouJIEHHOTO IMyTH U YCKOPEHHUS
JIBDKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO IPSIMOJIMHEUHOTO
JBH>KEHUS T€JIa OT BPEMEHHU.

IIpoeepxa eunomeswl. eciu

npU PABHOYCKOPEHHOM OBUICEHUU

be3 HauaIbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HewémHulX uuces, mo
CoOOmeemcmeayrujue NPoOMeHCYmKUu 8pemetu
O0OUHAKOBYL.
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OrnpeneneHne yCKOpeHUs Tela

IIPY PAaBHOYCKOPEHHOM JBHUKCHHUH

10 HaKJIOHHOH TUIOCKOCTH.

N3mepenue neprojia U 9acTOTh 00paIieHus
TeJa Mo OKPYKHOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBIKCHUS TeJIa 110 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeaeneHue
KMHEMAaTHICCKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JIBH)KCHUS Pa3IMYHBIX BUIOB.
Pacno3naBpanue u npuOIMmKEHHOE OMMCaHUE
Pa3IMYHBIX BUJIOB MEXAHMYECKOTO JBMKCHHS
B IIPUPOJIC U TEXHHUKE (Ha TpUMepax CBOOOTHO
TaJAIOIINX TEJI, ABMKCHHS KUBOTHBIX,
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

BzaumonelicTBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoit 3akoH HerotoHa.
Tpernit 3akoH HproToHa.
[IpuHiun cynepno3unuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIBXEHUS, CHIIa
TPEHHUsI IOKOSI, IPYTUE BUIBI
TPEHUSL.

Cuna TSKECTH U 3aKOH
BCEMHPHOTI'O TSITOTEHUSI.

HabGmtonenue un o0CcyX1eHHE ONBITOB

C ABYIKCHUEM TeJia IPH YMCHBIIICHUH BIUSHUS
JIPYTUX TEJ, MPEMATCTBYIOIMIMX JIBHYKCHUIO.
Amnanns Tekcta ["anuies ¢ onucanuem
MBICJICHHOTO SKCIIEPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJIHEHUE 3aJaHUH TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cykxaeHne BO3MOXHOCTH BBITTOTHEHUS
3aKOHA WHEPIIUU B PA3JTHYHBIX CHCTEMax
OTCU€Ta.

HaGnronenue n o06Ccy)aeHne MeXaHMIECKUX
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Y ckopeHue cBOOOTHOTO
najieHus. J[BrkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMUYECKAasi CKOPOCTb.
HeBecoMocTh 1 nieperpysku.
PaBHOBECHE MaTepraIbHON
TOYKU. AOCOIIOTHO TBEPIOE
teno. PaBHOBecue TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallleHusl. MOMEHT CUJIBI.
LleHTp TsKECTH

SIBJICHUU, IPOUCXOSIINX B CUCTEME OTCUETA
«Tenmexkay rpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBU’KEHUHU OTHOCHUTEIIEHO
KabuHeTa PU3nKy.

JIericTBUSA ¢ BEKTOPAMHU CUJI: BBITIOJTHEHNE
3aJIaHUM T10 CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6utoienue n/uinm npoBeieHUE ONBITOB,
JNEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
Tea OT MPUIOKEHHON K HEMY CHJIBI M MacChl
Tena.

AHanu3 1 00bsCHEHNUE SIBICHUN

C UCIIOJIb30BaHMEM BTOPOro 3akoHa HproTOHA.
Pemenue 3amau ¢ ucnoiap30BaHUEM BTOPOTO
3aKkoHa Hpr0TOHA M npaBuiIa CI0KEHUSI CUIL.
Onpenenenne KECTKOCTH NPYKUHBI.

AHanus cuTyanui, B KOTOPBIX HAOJII01at0TCS
ynpyrue neopmanuu, 1 uX 00bsICHEHHE

C UCIOIb30BaHueM 3akoHa ['yka.

Pemenue 3ana4 ¢ uCnonb30BaHMEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIbKEHHSI OT CUJIbl HOPMAJIBHOTO JTABJICHHS.
OO6cyxeHue pe3ysbTaToB UCCIEIOBaHUS.
Onpenenenne ko3PpPuieHTa TpeHUs
CKOJIB)KEHUS.

N3mepenue cuibl TpeHus MOKO.
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Pemenue 3a1a4 ¢ ucnonp3oBanueM HOpMyIIbI
JUTS CUJIBI TPEHUS CKOJIbKEHUSI.

AHanus ABM>KEHUS TEJ TOJIBKO MO JEHCTBUEM
CHJIBI TSDKECTH — CBOOOAHOTO MaICHHUS.
OOBbsCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOIO Na/ICHUs OT MacChl Tea.

OneHka BEJIMYMHBI CUJIBI TATOTEHUS,
JEHCTBYIOLIEH MEXTy IBYMsI TeJlaMU

(11 pa3HBIX Macc).

Ananu3 nBrKeHHsI HEOSCHBIX Tell

O] AEUCTBUEM CHUJIBI TSTOTEHUS

(C HCTIONTb30BaHUEM JOTTOTHUTEIHHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3aa4 ¢ MCMOJIb30BaHNUEM 3aKOHA
BCEMUPHOTO TATOTEHHS U (YOPMYITBI

JUJI pacy€Ta CUJIbI TSKECTH.

AHa13 OpUTrMHAIBLHOTO TEKCTA,
OTHCHIBAIOLIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTCHUS; BHIMOJIHEHUE 33 JaHHI
10 TEKCTY (CMBICIIOBOE UTEHHE).
Habmronenue u o6¢cyx1€HUE ONBITOB

10 U3MEHEHHIO Beca TeJla MPH YCKOPEHHOM
JIBVDKCHUH.

AnHanu3 ycioBui BOSHUKHOBEHUS] HEBECOMOCTH
U TIEPETPY3KH.

Pemenue 3a1a4 Ha onpeziesieHue Beca Tena

B PA3JIMYHBIX YCIOBHSX.
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AHanu3 cuJ, JIeUCTBYIOIIUX HA TENO,
IIOKOSIIIEECS Ha OTOpeE.
Ornpezenenne UeHTpa TSHKECTH Pa3JInYHbIX TEI

1.3.

3aKOHBI COXPAHEHUS

10

Nmmynsc Tena. i3menenue
uMITyJbca. IMIyJibC CUJIBI.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHoe
JIBUYKEHUE.

Mexanuueckas paboTa u
MOIIHOCTb. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHust. CBsI3b DJHEPTUHU U
paboTsl. [ToTeHnmanbpHas
SHEPrus Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIN.
ITorenuuanbHas 3HEPrus
CKATOMN NPYKHUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETHYECKOU
DHEPIUU. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUU

HaGmronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPHUPYIOLIMX MEPEAATy UMITYJIbCa

[P B3aMMOJICHCTBUH TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA MPU a0COIOTHO YIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEIL.

AHaJIN3 CUTyallui B OKPYKAIOIIEH KU3HU

C UCIOJIb30BAaHUEM 3aKOHA COXPAaHEHHUS
UMITYJIbCA.

PacniozHaBaHue sIBJI€HHS pEAKTUBHOTO
JBKEHUS B IPUPOJIE U TEXHUKE.
IIpuMeHeHne 3aK0Ha COXPAHEHHsI UMITYJIbCa
IUJIs1 pacu€Ta pe3yJbTaTOB B3aUMOACHCTBUSA Tl
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHS,
YIPYToro HEHTPAIBHOIO B3aUMOAECHCTBUS JBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Peenne 3a1a4 ¢ HCMIOIB30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenue pabOThI CUIIBI YIIPYTOCTH

IpU NOABEME TPy3a C UCIOJIb30BAHUEM
HEMOJBUKHOTO M TIOJJBUKHOTO OJIOKOB.
N3mepenre MOIHOCTH.

N3Mepenne NoTeHIMAIBbHOW SJHEPTUN YIIPYTO
1e(OPMUPOBAHHOMN MPY>KUHBI.
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N3mepeHne KNHETUYECKOM SHEPIUU TeTa

10 JUIMHE TOPMO3HOTO MYyTH.
DKCIEepUMEHTAIbHOE CPABHEHUE N3MEHEHUS
MOTEHIIMAJIbHON M KHHETUYECKON SHEPTUI TENa
IIPY JIBUKEHUH IO HAKJIOHHOM IIJIOCKOCTH.
DKcIepUMEHTaIbHas MPOBEPKa 3aKOHA
COXpaHEHHSI MEXAHUYECKON SHEPTUU

IIpU CBOOOTHOM Ia/ICHUH.

[IprmeHeHue 3aKOHA COXPAHEHHUS
MEXaHUYECKON SHEPTUHU ISl pacyéTa

MOTCHIIMAJIbHON U KUHETUYECKOW SHEPTHUM TEJIa.

Pemenue 3a4a4 C UCIIOJIb30BaHUCM 3aKOHa
COXpPaHCHHA MEXaHUYECKOM OHCPIUn

Hroro no pazgeny

40

Paznen 2. MexaHn4yeckue KoJ1e0aHUA M BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe NBIKEHHE.
OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHUM: TIEPHOI,
4acToTa, aMILUIUTY 1a.
Maremarnueckui u
IIPY’KAUHHBIA MASITHUKH.
IIpeBpaienue sHepruu
Py KoJiIeOaTETHHOM
JIBI>KCHUH.

3aryxarolue KoieOaHus.
BoinyxeHHbIE KOJIEOaHMS.
Pe3onanc

HaOmronenne kojie0aHuii o1 A€HCTBUEM CHIT
TSOKECTH U YIIPYTOCTH ¥ OOHAPYKEHUE
M0I00HBIX KOJICOaHUI B OKPYKAIOIIEM MHPE.
AHanu3 xoneOaHuii Tpy3a Ha HUTH U

Ha npykuHe. OnpeaeneHue 4acToThl
KoJIe0aHUH MaTeMaTHIECKOTO U TIPY>KHHHOTO
MAasITHUKOB.

HaOmronenue u 00bsICHEHUE ABJIEHUS
pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIA
KOJIcOaHMI TIOJIBEIIEHHOTO K HUTH I'py3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MepHo/Ia KojaeOaHui
rpy3a, TOJABEMICHHOTO K JIEHTE, OT MacChl Tpy3a.
Habmronenue u o0Cy aeHre OnbITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD MTEPHOIa
KOJIeOaHMI IPYKUHHOTO MAasSTHUKA OT MACCHI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpuMeHeHre MaTeMaTHYECKOTO U TIPYKUHHOTO
MasITHUKOB B Ka4€CTBE MOJIEJCH JJIs1 OMHCAHUS
KOJIeOaHUI B OKpY>KAIOIIEM MUDE.

Petienue 3anay, CBSI3aHHBIX C BBIYMCICHUEM
WJIU OLICHKOM 4acTOThI (Mepro/ia) KoaeOaHuit
H3zmepenue yckopenusi c606000H020 NAOeHUs.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJTHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpotonpHbIE U
TMIOTIEPEYHBIE BOJIHBL. [[TnHa
BOJIHBI U CKOPOCTb €€
pacupoCTpaHCHHUS.
MexaHU4YeCKHE BOJTHBI

B TBEPAOM TEIIE,
CEVCMHUYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U
BbICOTa TOHA. OTpaxeHue
3Byka. MH(pa3Byk u
YIBTPa3BYK

OOHapyXeHue U aHAJIM3 BOJIHOBBIX SIBJICHUH
B OKPY’KafOIIEM MHpE.

Hab6monenue pacripoctpaHeH s MPOI0JIbHBIX
Y TIONIEPEYHBIX BOJIH (HAa MOJEIIN) U
0OHapyKCHHE aHAJIOTUYHBIX BHIOB BOJIH

B IpUpoJi€ (3BYK, BOJIHBI Ha BOJIE).
Brruucnenue aJiMHbI BOJTHBI U CKOPOCTH
pacmpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCIEePUMEHTAIBHOE OTPEICIICHIE TPAHMIT
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJI€OaHUH.
HaGmtonenre 3aBUCMMOCTH BBICOTHI 3BYKa
OT YaCTOTHI (B TOM YHCJIE, C UCTIOIH30BaHUEM
MY3bIKaJIbHBIX UHCTPYMEHTOB).
HaGnronenue u 00bsICHEHUE SIBIICHUS
aKyCTHYECKOT'0 Pe30HaHca.
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AHanu3 OpUTHHAIIBEHOTO TEKCTa, TOCBIIIEHHOTO
WCITIOJIb30BAHUIO 3BYKA (VI YIBTPA3BYKA)

B TEXHUKE (IXO0JIOKALIUS, YIBTPA3BYK

B MEJUIIMHE U JIP.); BBIMIOJHEHHUE 3aTaHUI

110 TEKCTY (CMBICIIOBOE YTCHUE)

Uroro no pazneny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC IIOJI€ X1 DJICKTPOMATrHUTHBLIC BOJIHbDI

3.1 | DnekrpomMarHuTHOE 6 DJIEKTPOMAarHUTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
[0JIE U DNEeKTPOMArHUTHBIC BOJIHBL. | B3aUMOCBSI3b AJIEKTPUUECKOTO U MATHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa IOJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIEPUMEHTAIBHOE N3YyYEHUE CBOMCTB
[IIkana >JTEKTPOMAarHUTHBLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Vcrionb30BaHue C TTIOMOIIIBI0 MOOMJIBHOTO TelleoHa).
3JICKTPOMAarHUTHBIX BOJIH AHaJIN3 pEHTT€HOBCKUX CHUMKOB
JUISL COTOBOH CBSI3H. 4eJIOBEYECKOI0 OpraHusMma.
DJIEKTPOMAarHuTHas Npupojaa | Ananus TEKCTOB, OIMMChIBAIOIIMX ITPOSBIICHU S
ceera. CKOpPOCTh CBETA. AJIEKTPOMArHUTHOTO U3JIy4YE€HUs B IPUPOE:
BosHoBBIE CBOWCTBA CBETA ’KMBBIC OPTaHU3MBI, U3ITy4YCHHs] HEOCCHBIX Tell
(CMBICJIOBOE UTEHUE).
Pacrnio3znaBanue u aHanus pa3inyHbIX
IIPUMEHECHUH DJIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3ydeHue BOIIHOBBIX CBOKCTB CBETA.
Pemenue 3aay ¢ ucnoib30BaHueM GOpMyIT
IUJISL CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Htoro no pazneny 6
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Pasnena 4. CBeToBbIe IBJICHUSA

4.1

3aKOHBI
pacnpoCTpaHeHUs
CBETAa

JIyueBas Mmozeinb cBeTa.
Hcrounuku cBera.
[IpssmonuneitHOe
pacupoCcTpaHEHUE  CBeTa.
3atmenusa ConnHua u JIyHBI.
Otpaxenne cBeta. [Lmockoe
3€pKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienune cBeta. 3aKOH
npesomiieHus ceera. [loaHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnonb3oBanue
IIOJIHOT'O BHYTPEHHETO
OTpaXEHUSI B ONTHYECKUX
CBETOBOJAX

HaGnronenue onpITOB, TEMOHCTPUPYIOITUX
SIBJICHHUE MPSIMOJUHEHHOTO PaCIpOCTPAHCHUS
cBeTa (BO3HUKHOBEHHE TCHU U MOJIyTEHH ),

U UX UHTEPIIPETaIMs C UCTIOb30BAHUEM
MIOHSTHS CBETOBOTO JIyya.

OOBsiCHEHNE U MOJCTUPOBAHNE COTHEYHOTO
JYHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH yTiia OTPaKCHUS
CBETOBOTIO JIy4a OT yIJjia HajcHusl.

N3ydenune cBOMCTB N300paKeHUsI B INIOCKOM
3epKale.

HaOmronenue u 00bsICHEHHE OIIBITOB

T10 MTOJTYYEHUT0 H300paKeHUH B BOTHYTOM H
BBINYKJIOM 3epkanax. Habmoaenue u
00BSICHEHHE OIBITOB 110 MPEJIOMJICHUIO CBETa
Ha TPAHUIIC PA3TUYHBIX CPE/l, B TOM YHUCJIC
OTIBITOB C MOJIHBIM BHYTPEHHHUM OTPaKCHHEM.
HccnenoBanue 3aBUCUMOCTH yTJiia
IIPEIIOMJICHHS OT yTJIa TaJICHHUS CBETOBOTO JTyda
Ha TPAHUIIE «BO3yX—CTEKIIOM.
PacmoznaBanue sSBIEHUN OTpaKECHUS U
IIPEJIOMIICHHS CBETa B TIOBCEIHECBHOM KU3HHU.
Ananus 1 00bICHEHHE SIBIICHUS OIITHYECKOTO
MUpaxa.

Penrenue 3aa4 ¢ MCIOJIB30BAaHUEM 3aKOHOB
OTPXKEHUS U MIPEIOMIICHHS CBETA
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4.2 | JIMH3BI ¥ ONITHYCCKUE 6 JIunza. Xon nyyedt B munze. | [lomydenue n3o0OpaxkxeHHi ¢ MOMOIIbIO
pubOopHI OnTuyeckas cucreMa coOuparolel U paccenBaroleH JIHH3.
dotoanmapara, Mukpockorna | OnpeneneHue GOKyCHOTO pacCTOSTHUS U
U Teseckorna. [a3 kak ONTUYECKOU CUJTBI COOMPAIOIICH JINH3HI.
ONTHYECKAS] CUCTEMA. AHaJIN3 yCTPOMCTBA U NPUHITUIIA IEUCTBUS
bnuzopykocts u HEKOTOPBIX ONTHYECKUX MPUOOPOB:
JAIIbHO30PKOCTh dboToanmnapaTra, MUKpPOCKOTA, TEJIECKOIA.
N3ydenne monenu rias3a Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 ABJICHUNA OJIM30PYKOCTH
U JabHO30PKOCTH, IPUHIIUIA IEUCTBUS
OYKOB
4.3 | Pasnoxenue 0enoro 3 Pasnoxxenue Oesoro csera HaGmronenue pasznoxenus 6e10ro cBera
CBETa B CIIEKTP B ciekTp. OnbiTel HetoTOHA. | B criekTp.
CnoxeHue CreKTpaIbHbIX Hab6monenue n o0bsiCHEHHE OIIBITOB
uBeToB. J{ucnepcus ceera 10 TIOJTYYEHHIO OEJIOTO CBETA IIPH CIIOKEHUHU
CBETA pa3HBIX 1IBETOB.
[TpoBenenue u 0ObSICHEHUE OTBITOB
110 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX
HaOJII0/ICHUH Yepe3 [IBETOBbIC (PUIIHTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15
Pa3znen 5. KBanTOBEBIE SIBJICHHSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOrjaomecHuEC CBCTa
aTOMOM

IUIaHCTapHasa MOJACIIb aTOMa.

Mognens atoma bopa.
Hcnyckanne v noTIomeHue

I10 UCCJICOAOBAHNIO aTOMOB, BEIIBU?KCHHC
T'UII0TE3 O BO3BMOXXHBIX PE3YJIbTaTaX OIIBITOB
B 3aBUCMMOCTH OT IIPCAIIOJIaracMoro CTpoCHus
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cBeTra aToMOM. KBaHTBI.
JInnenuaTteie CIIEKTPBI

aTOMOB, ()OPMYJIMPOBAHKE BHIBOJIOB

U3 Pe3yJIbTaTOB OMBITOB.

OO0cyxaeHue NpOTUBOPEUHA IITAHETAPHOU
MOJIEJIM aTOMa U OCHOBAHMM JJISl TUTIOTE3bI
bopa o craimoHapHbIX OpOUTaX 3IEKTPOHOB.
HaburoieHne CruIomHbIX U JIMHEHYaThIX
CHEKTPOB U3ITyYEHUs PA3INYHBIX BEIIECTB.

OOBscHEeHNE TUHEHYAThIX CIICKTPOB U3JIYUYCHUA

5.2

CrtpoeHne aTOMHOTO
aapa

PannoaktuBHOCTH. Allb(da-,
0eTa- ¥ raMMa-u3IIy4deHUsI.
Ctpoenue aTOMHOTO s11pa.
Hyknonnas moaenp
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
noJypacrnajaa aTOMHBIX SIIEP

OO6cyx1eHre BO3MOXHBIX THUIIOTE3 O MOJEISIX
CTPOEHUA S/1pa.

Onpenenenue cocTasa siiep Mo 3aJaHHbIM
MacCOBBIM U 3apsIOBBIM YHCIIaM U

I10 MOJIOKEHHIO B IEPUOUUECKON CUCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHs COCTaBa SApa U ero
TIOJIO’KEHUST B TIEPUOMUYECKOI CUCTEME

pU 0-PaJUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-9aCTHII ITO TOTOBBIM
dortorpadusm.

OOHapy>keHHe 1 U3MEPEHHE PaIualliOHHOTO
(oHA ¢ TOMOIIBIO T03UMETPA, OLIEHKA €T
MHTEHCUBHOCTH.

Ananu3 6MONOTUYECKUX U3MEHEHUH,
MIPOUCXOSIINX MO TEHCTBUEM
PaZMOaKTUBHBIX U3TYUYEHUI.
Hcnionb3oBaHue painOaKTUBHBIX U3Ty4EHHHA
B MEAUIIMHE
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5.3 | Snepubie peakuu 7 Snepnsbie peakiuu. 3akoHbl | Pemenue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHOB
COXpaHEHUs 3apsA0BOr0 U COXpaHEHUSI MaCCOBBIX U 3apPSAJOBBIX YHCEI
MacCOBOT'0 YHCEN. DHEPTHUS | HA ONPEACIICHUE PE3YIBTATOB SIEPHBIX
CBSI3M aTOMHBIX siiep. CBA3b | peaKkiuil; aHaJIu3 BO3MOKHOCTH UITU
MaccChl M DHEpPIUM. Peakiiun | HEBO3MOKHOCTH SIICPHON PEaKIIUU.
CUHTE3a U JACIICHHUS sIIEp. OneHKa 3HEpTUy CBSI3U A1EP C UCITOIb30BAaHUEM
Ncrounnkn sueprun ConmHua | hopMysibl DHIITEHHA.
v 3BE31. AnepHas OO0cyxieHue NMEePCIEeKTUB UCTIOIb30BaHUs
sHepreTuka. [leicreus YIPaBJIAEMOTO TEPMOSIEPHOTO CUHTE3A.
paanoaKTUBHBIX H3nydeHuii | OOCyKIeHHE IPEUMYIIECTB U SKOIOTHYECKUX
Ha JKUBBIC OPTaHU3MBI npo0sieM, CBA3aHHBIX C AJIEPHON SHEPTETHKOM

Hroro no paznemy 17

IoBTOpUTEIbHO-0000 AN MOYJIb

IloBTOpEeHue n 9 Cucremaruzanus u BerlnonHeHne yueOHbIX 3aJaHui, TpeOYIOINX

00001IeHNE
coJiep)KaHHs Kypca
busuku 3a 7—9 Ki1accel

0000111eHrE TPETIMETHOTO
COJIEpKaHUs U OIbITA
NeSITeTbHOCTH,
PUOOPETEHHOTO

IpU U3YYEHUHU BCETO Kypca
(bU3MKHA OCHOBHOTO OOIIIETO
oOpa3oBaHHs.

IToaroroBka K OCHOBHOMY
roCyJJapCTBEHHOMY
AK3aMeHy 1o (u3nKe

JUJIs1 OOYJarOIIMXCS,
BBIOPABIIIMX 3TOT Y4€OHBIN
npeaMer

JEMOHCTPAIUA KOMIIETEHTHOCTEH,
XapaKTEPHU3YIOIINX €CTECTBCHHOHAYYHYIO
TPaMOTHOCTb:

— NMPUMEHEHUS MOJTyUYCHHBIX 3HAHUT

JUTSE HAYYHOTO OOBSICHEHUST (PU3NISCKUX
SIBJICHUH B OKPY’KAIOIIEN IPUPOJE,

B IOBCEIHEBHOM KU3HU U BBISIBIICHUS
(U3UYIECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTHH;

— IPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAITLHBIX YMEHUHN

JUTS UccieIoBaHusT GU3UYECKUX SBICHUM,
B TOM YHCIIE JJIS IPOBEPKHU THIOTE3

60



Y BBISIBJICHUS 3aKOHOMEPHOCTEHN.

Pemenne pacu€THbIX 3a/1a4, B TOM YHCIIE
IPENoIaraouX UCI0JIb30BaHuE (PU3MUECKUX
MOJIEJIE M1 OCHOBAHHBIX HA COJIEPKAHNUN
Pa3IMYHBIX Pa3AeNoB Kypca (PU3UKH.
BrinonHenue u 3ammra rpynmnoBbIX WIH
WUHAVUBUYAJIbHBIX IPOEKTOB, CBSI3aHHBIX

C coJiep>KaHHeM Kypca (pU3UKH

Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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