MYHUINITAJIBHOE BIO/J/KETHOE OBIIEOBPA3OBATEJ/IBHOE YYPEX/IEHUE
YYPOBUYCKASA CPEJHAA OBIIIEOBPA3OBATEJIBHASA IIKOJIA

AHHOTauMs K pado4eil mporpamme
yueOHoro npeamera «@usuka» 1is 7-9 kiaccon

Pabouass mporpamma yueOHoro mpeamera «®Pusmka» o00s3aTenbHOH NpeAMeTHOH obnactu «EcrecTBeHHO-HAaydHBIE
MIPEeIMEThI» SBIISIETCSI YaCThI0O OCHOBHOW OOpa3zoBaTeNbHOW MPOTpaMMBl OCHOBHOTO obmiero obpazosanus (OOIT OOO)
MBOY Yyposuuckoit COILIl, pa3paborana B coorBercTBUM ¢ IyHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHOU
paboueil mporpammsel o gusuke ¢ yuéroMm temarnueckoro ranupoBaHus OI'BHY «MHcTUTYT cTpareruu pa3BUTHUS
oOpazoBanus» Poccuiickoit akagemun o0pa3oBaHus U peannzyercs 3 roaa ¢ 7 mo 9 kiacc.

[Tpu peanuzanuu paboueld MporpaMMsl Mo yueOHOMY HpeaMeTy «DPu3uKa» HCIONIb3YIOTCS YUeOHUKH, BKIIOUYEHHBIE B
[Mpunoxenne Ne2 OITY-2022 (mpuka3z Munnpocsemenus Poccun ot 21.09.2022 N 858):

1. duzuka. 7 kiacc. Yueonuk (aBtop A.B. Ilepoimkun). -M.: Ipoda
2. ®uznka. 8 xiiacc. YueOnuk (aBrop A.B. Ilepeikun). -M.: [Ipoda
3. ®usuka. 9 xknacc. Yuebnuk (aBrops! A.B. Ilepsiikun, E.M. I'ytHuk).. -M.: dpoda

Pabodas mporpamma paspaboraHa ydutesreM (GH3UKH IIKOIBI C HCIoib3oBaHueM «KoHcTpykTopa pabodmx
nporpaMm» caiita «Equnoe conepixanue oduiero o0pa3oBaHus» B cOOTBETCTBUM ¢ [lonoxkeHnnem o pabounx mporpaMmax
U OTIpeJIeIIsieT OPTaHU3aNUI0 00pa30BaTENEHON JACATENFHOCTH YUUTENS B HIKOJIE IO IpeaMety «Du3nkay.

Pabouas mporpamMma COAEpPKUT CICAYIONINE CTPYKTYPHBIE SJIEMEHTHI:

-1enn u3ydeHus yaeOHoro npeamera «dnsukay;

-MecTo yaeOHoro npeaMera «Du3nka» B yaeOHOM IIIaHE;

-coziepkaHue yueOHoro npeamera «Ousukay;

-ITAaHUPYEMBIE Pe3yNIbTaThl (JITYHOCTHBIE, METAPEAMETHBIE U TIPEMETHEIE);

-TeMaTH4YecKoe TIaHUpOBaHKue, cHOPMHUPOBAHHOE C YUETOM pabodell MporpaMMbl BOCIUTAHHUS 1 BO3MOXKHOCTBIO
ucnonas3oBanust SOP/LIOP.

Pabouas mporpamma oOcyxkmeHa Ha 3acemanuu IIIMO yuureneil ecTECTBEHHO-MAaTEMATHUECKHX ITPEIMETOB
HIKOJIBI, TPUHSATA PEHICHHEM Ieaarormdeckoro cosera (mpotokosn Ne 1 ot 29.08.2023r.), yTBepKIeHa MPHUKA30M IO
MBOY Yyposuuckoit COLI Ne 29 ot 01.09.2023r. B kauectBe uactu coxaepxkanus OOII OOO.

Ha ocHoBe manHO#t mporpammel yuutenem paspadartbiBaetcss KTII B coorBercTBum ¢ IlomoskeHmeM o
KaJICHIapHO-TEMAaTUYECKOM IUIAaHUPOBAHMU [0 ydeOHOMY mpeamery, Kypcy, moxayiro. KTII paccmarpuBaercss Ha
3acemannu LIIMO u cornacyercs ¢ 3amecturesnieM mo Y BP.

Beinucka
U3 OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusA

PABOYAS ITPOTPAMMA
yueOHoro npeamera «®@usuka»
nJs [ - 9 kjaaccoB
cpok peasu3auuu 3 roga (¢ 7 mo 9 kiacc)

HEJIX U3YYEHUS YYEBHOI'O IPEJMETA «®U3UKA»
Iesn n3ydenns Gu3ukn Ha ypoBHE OCHOBHOT'O 00IIETo 00pa30BaHMUS
® TpPUOOpPETCHHE WHTEpeca W CTPEMIICHHS OOYyYaromUXCsi K HAYYHOMY H3YUYCHHIO TIPUPOJBI, PA3BUTHE WX
HUHTCJIJICKTYaJIbHBIX U TBOPUCCKUX CHOCOGHOCTeﬁ;
® pa3sBUTHE TPEACTABJICHHA O HAyYHOM METOJC IMO3HAHWS M (OPMUPOBAHHE HCCICIOBATEIHLCKOTO OTHOIICHUS K
OKPY KaIOILLUM SIBIICHUSIM;
e (opmupoBaHWE HAayYHOTO MHPOBO33PCHHUS KaK pE3yibTrara W3YYCHUS OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTATbHBIX 3aKOHOB (DU3HKH;
e (opMupoBaHHE MPEICTABICHUN O POITU (GU3NKHU ISl pA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI;
® DPa3BUTHE TPEACTABICHHA O BO3MOXHBIX cdepax Oyaymied NpodecCHOHATBLHONW NEATEIIEHOCTH, CBS3aHHOH C
(pM3MKOH, MOATOTOBKA K AaNbHEHIIIEeMy 00y4eHHUIO B 3TOM HaIlpaBICHUH.
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JlocTmkeHre 3TuX 1eiieil mporpaMmbl Mo (pU3KMKe Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs 00ECIeYMBACTCS
peleHHEM CIeIYIONIHX 3a1ay:

e TpUOOpETCHHWE 3HAHWIA O JHCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUYCCKHUX, TEIUIOBBIX, JJICKTPHUYCCKUX,
MarHUTHBIX ¥ KBAHTOBBIX SIBIICHHSX;

® MPHOOpPETEHUE YMEHUM OMUCKHIBATH U OOBIACHATH (PU3NUCCKUE SBICHUS C UCIIOIB30BAHUEM MOTYUCHHBIX 3HAHHIA;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHINIX PacUETHBIX 3a/1a4 ¢ MCIOIb30BaHHEeM (PU3MYIEeCKUX MOEIICH, TBOPUECKIX
Y TIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHUWH HAONIONaTh TPHUPOAHBIE SBICHHUS W BBIIONHATH ONBITHL, JIAOOpaTOpHbIE pPadOTHI U
AKCIEPUMEHTAIBHBIC UCCIICIOBAHMUS C HCIIOJIB30BAHUEM H3MEPUTEILHBIX TIPUOOPOB;

e 0ocBOeHHE MPUEMOB pabOThl ¢ MH(pOpMaIHel (U3UIECKOTO COACPIKaHUs, BKIIIOUass MH(OOPMAIIUIO O COBPEMEHHBIX
JTOCTIKCHUSAX (DU3MKH, aHAIM3 U KPUTHIECKOE OIICHUBaHKUE HH(OpMAIINK;

® 3HaKOMCTBO coO cdepamu mnpodeccHoHaIbHON MEATENBHOCTH, CBS3aHHBIMH C (DM3UKOH, W COBPEMEHHBIMHU
TCXHOJIOTHUAMH, OCHOBAHHBIMHU HA JOCTHUXKCHHUAX (1)H31/I‘I€CKOI>'I HAayKH.

MECTO YYEBHOI'O NIPEJMETA «®U3UKA» B YYEBHOM IIJIAHE
Ha m3y4yenne ¢u3uku Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBanus orBoautcs 204 gacos: B 7 kiacce — 68 4acoB
(2 vaca B Hememo), B 8 kmacce — 68 yacoB (2 uaca B Hemenmwo), B 9 kimacce — 68 uwaca (2 yaca B Hemelnwo).

COJAEP)KAHUE YYEBHOI'O IPEJIMETA

7 KJIIACC
Pazgen 1. ®u3uka u eé poJib B NO3HAHUH OKPYKAOIIEro MUpa.
®uszuka — Hayka o mnpupone. SBneHuss npuponabl. DU3NYECKUE SBICHHS: MEXAHHUYECKHE, TEIJIOBBIE,

AJIEKTPUYECKIE, MATHUTHBIC, CBETOBEIE, 3BYKOBBIC.

Odusnveckne BenuuuHbL. V3Mepenne (usmueckux BenuunH. Oum3mueckue nmpuOopsl. [lorpenHocTh U3MEpeHHi.
MexayHaponHas cucTeMa eIuHUII.

Kakx ¢usuka m apyrme ecTecTBEHHBIC HAYKH H3yYalOT NpHUpPOay. ECTEeCTBEHHO-HAYYHBIH METOJ IO3HAHUS:
HaOJIIO/ICHHE, TOCTAHOBKA HAYYHOTO BOIPOCA, BEIBIKCHHE THUIIOTE3, DKCIIEPUMEHT TI0 MPOBEPKE THIIOTE3, OOBICHEHHE
HaOmoaeMoro siBieHns. Onrcanne GU3NIECKHUX SBICHUN C TIOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIIOBBIC, MICKTPUIECKHUE, MATHUTHBIC, CBETOBBIC SBIICHU.

2. ®uznveckue MpUOOPHI U NPOLEAYPa NPSAMBIX U3MEPEHHUI aHAJIOTOBBIM M U(PPOBEIM MTPUOOPOM.
Jlabopamopnuwl epadbomul u onvimel.
1. Omnpenenenve HeHbI ACTEHUS KBl H3MEPUTEIHHOTO MTPHOOPA.
2. H3mepeHue paccTOSHUM.
3. Hsmepenue 00bEMa KUIKOCTH U TBEPIOTO TEIIA.
4. OmpeneneHne pa3MepoB MaIBIX TEIl.
5. H3mepeHue Temneparypsl Ipy IOMOIIN KUAKOCTHOTO TEPMOMETPA U AATUUKA TEMIICPATYPBbI.
6. IIpoBexeHue umccieqOBaHUS MO MPOBEPKE THIIOTE3bI: JANBHOCTh MOJIETA IAPUKA, MYIIEHHOTO TOPH30HTAIBHO, TEM

6o0Jb111e, yeM OOoJIbIIe BHICOTA MyCKa.

Paznen 2. [lepBoHavyanbHble CBeIEHHS 0 CTPOEHNH BelIECTBA.

CrtpoeHue BelmecTBa: aTOMbI M MOJIEKYJIBI, HX pa3Mepbl. OTBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTRA.

JBmwkenne dactui BemecTBa. CBS3b CKOPOCTH JIBUKEHHS YaCTHUI[ C TEMIIEpPaTypoil. bpoyHOBCKOe IBMKEHHE,
muddysus. BzaumoeicTBre 4acTUI] BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE,

ArperaTHbIe COCTOSHUS BEIIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPABIX (KPUCTALINIECKUX) Tel. B3anMocBsI3b
MEX/Iy CBOWCTBaMH BEIIECTB B PAa3HBIX arpeTraTHBIX COCTOSHUSAX M UX aTOMHO-MOIIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmromenue OpOyHOBCKOTO ABHIKCHHUSI.
2. Hab0moaenue auddysuu.
3. HabOmoaenue siBneHu, OOBICHSIOMMXCS MPUTSHKEHUEM WM OTTAJIKHBAHUEM YaCTHUI] BENIECTBA.
Jabopamopnisie pabomot u onvinol.
OueHka auamMeTpa aToMa METOAOM PsIIOB (C UCTIONb30BaHUEM (QoTorpaduii).
OMBITH IO HAOTIOECHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OmbIThI 0 OOHAPYKEHUIO ICHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHHS.

Paznen 3. /IBu:xeHue u B3aumMojaeiicTBue TeJl.

Mexanndeckoe ABkeHHe. PaBHOMepHOoe W HepaBHOMepHoe aBmkeHHe. CkopocTh. CpemHsisi CKOPOCTh IIPU
HEPABHOMCPHOM JIBUKCHHUU. Pacuér IIyTHU U BPpEMCHU IBUKCHUA.

SIBnenue HWHCpHIHUU. 3aKkoH HUHCPUUU. BSaI/IMOILCI\/'ICTBI/Ie TCJI KaK INpUYWHAa U3MCHCHHSA CKOPOCTU ABUIKCHUSA TECJI.
Macca xak Mepa nHepTHOCTH Tena. [ImoTHoCTh BemecTBa. CBS3b TNIOTHOCTH C KOJHMYECTBOM MOJISKYII B €IMHHUIIE 00bEMA
BEIIEeCTBA.
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Cua kak XapaKTepHCTHKa B3auMojeiicTBus ten. Cuna ynpyroctd u 3akoH ['yka. M3mMepeHue criibl ¢ IOMOIIBEO
JUHaMOMeTpa. SIBneHue TAroteHus W cuia Tsokectd. Cuila TSDKECTH Ha ApYrux IulaHerax. Bec Tema. HeBecomocTs.
CnoxxeHue Ccui, HampaBJICHHbIX MO OAHOM mpsiMoil. PaBHoneiicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U
TpeHHe MoKosi. TpeHue B IPUPOJIE U TEXHHKE.

Hemoncmpayuu.

HabnroneHnne MexaHMYECKOI O IBH)KEHUS Tea.

M3MepeHne cCKOpoCTH NMPSIMOJIMHENHOTO JBUKEHHUS.
HaGimroieHuie sBIIeHUS HHEPIIHH.

Habnronenne naMeHeHUs] CKOPOCTH MPH B3aUMOJEHCTBUH TeEll.
CpaBHeHHE Macc 10 B3aUMOAEHCTBHIO Tell.

CrnoxxeHne chiI, HalPaBJICHHBIX MO0 OJHOM MPSIMOH.

Jlabopamopnisie pabomout u onvinol.

Omnpenenenue CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (LIapUKa B KUAKOCTH, MOJENHN HIIEKTPUUYECKOT0 aBTOMOOWIISA U
TaK jmanuee).

Omnpenenenue cpeHel CKOPOCTU CKOJBKEHHSI OpYCKa MITH [IapHKa MO HAKIOHHOW TUIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNa.

OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (aedopMannu) Npy>KUHbI OT PUII0KEHHON CHJIBI.

OmEBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIBKECHHUS OT Beca TeJla M XapaKTepa COMPUKACAIOIIUXCS
IIOBEPXHOCTEN.

Pa3znen 4. laBjieHue TBEPABIX TeJl, dKMIAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHBIIEHUs M YBENW4eHUs AaBieHus. JlaBineHue raza. 3aBUCHMMOCTh IaBJICHMA ra3a OT
o0béMa, Temmeparypbl. llepegaua paBieHUs TBEPABIMU TeJaMH, S>KHUIKOCTAMH M Tazamu. 3akoH [lackans.
[IHeBMaTnueckue MamIMHBL. 3aBUCHUMOCTH JaBJICHHUS JKHJIKOCTH OT TiyOMHBL [mapocTatndyeckudl mapamokc.
Coobmaromuecs cocyasl. [ mapaBIuaecKkne MEXaHU3MBI.

Atmocdepa 3emin U atMocdepHOe NaBieHue. [[pHUUHBI CyNIeCTBOBaHUS BO3AYIIHOW 000104kn 3emiid. OIbIT
Toppuuennu. M3mepenne arMocepHOro AaBieHUS. 3aBHCUMOCTb aTMOC(EpPHOTO NaBJICHHsI OT BBICOTHI Hall YPOBHEM
mopsi. [IpuGopsl 1y u3mMepenust arMochepHOro JaBIeHHUS.

JlelficTBe JKMIKOCTH W Traza Ha TOTPYKEHHOE B HHX Telo. BwiTamkmBaromas (apxuMemoBa) CHiIa. 3aKOH
Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
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1. 3aBucHMOCTH AaBIIEHUS raza OT TeMIIEpaTypBhl.
2. Tlepenaua gaBiieHUS KUIKOCTHIO U Ta30M.
3. CooOmiatonmecs: CoCyabl.
4. T'mapaBIHYECKHH IIpecc.
5. TlposBieHue nercTBHUsI aTMOCHEPHOTO TaBIICHHUS.
6. 3aBHCHMOCTH BHITAJIKABAIOIICH CHJIBI OT 00hEMA MOTPYKEHHOHN YaCTH TeJia U INIOTHOCTHU YKHUIKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOIICH CHUIIBI BECY BHITECHEHHOW KHIKOCTH.
8. VYcioBue IuTaBaHUs TEN: IUIABAaHUE WM MOTPY)KCHHE Tl B 3aBUCHMOCTH OT COOTHOILICHHS IUIOTHOCTEH Teia U
JKHIKOCTH.
Jabopamopniuie pabomot u onvinol.
1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KHUIKOCTh YACTH TelIa.
2. OnpeneneHue BHITAIKUBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJIO, MOTPYKEHHOE B )KHUIKOCTb.
3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOIICH CUJIbI, ICHCTBYIOIIEH HA TEJIO B )KUKOCTU, OT MAacChl Teja.
4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKHBAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TEJIO B KUAKOCTH, OT 00BEMaA

MOTPYXEHHOH B JKUAKOCT YaCTH TeJa U OT TUIOTHOCTH JKUAKOCTH.
5. Konctpynpopanue apeoMeTpa Uil KOHCTPYHUPOBAHME JOJKU U ONpeesieHre e€ Tpy30M0AbEMHOCTH.

Pa3gen 5. Padota u MoIHOCTB. JHeprus.

Mexanndeckas padoTta. MOITHOCTS.

[IpocTeie MexaHU3MBIL: phIYar, OJIOK, HAKJIOHHAs IJIOCKOCTbh. [IpaBuiio paBHOBecus peruara. [IpuMeHeHue npaBuia
paBHOBecHs pbldara K 010Ky. «3onotoe mpaBuino» MexaHuku. KI1JI mpocTteix Mexann3moB. [IpocTeie MeXaHU3MEBI B OBITY
1 TEXHUKE.

Mexanuueckas sHeprusi. Kunernueckas u noteHuuanbHas sHeprusi. [IpeBpaiiieHre 0oJHOro BUAa MEXaHUYECKOU
SHEPTUU B Ipyroi. 3aKOH COXpaHEHUsS IHEPTUU B MEXAHUKE.

Jemoncmpayuu.
1. Ilpumeps! IPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomot u onvimol.
Onpenenenue paboOTHI CUITBI TPEHUS TTPU PABHOMEPHOM JIBIKEHHH TeJIa TI0 TOPH30HTAIBHOM MMOBEPXHOCTH.
Hccnenoanne ycnoBwii paBHOBECHS pblUara.
Nzmepenne KII/] HaxI0HHOM TIOCKOCTH.
Nzydenue 3akoHa cOXpaHEHHs MEXaHUYECKON SHEPTUu.
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8 KJIACC

Paznen 6. TensioBble siBj1eHUA.

OCHOBHBIE TIOJIOKEHHS MOJEKYJISIPHO--KHHETHIECKON TEOPHH CTPOCHHUS BelecTBa. Macca W pa3Mephl aTOMOB U
MOJICKYII. OHI)ITI)I, MOATBECPIKAAIOIINEC OCHOBHBIC ITOJIOKCHUA MOJICKYJIHPHO-KI/IHCTI/I‘-ICCKOI\/’I TCOpUHU.

Mogenu TBEPAOro, XKHUAKOTO M Traz000pa3HOro COCTOSIHWK BemlecTBa. Kpucramnmyeckue W amopQHbBIE Tena.
OOBsICHEHNE CBONCTB ra30B, XKUAKOCTEH M TBEPABIX TEJI Ha OCHOBE IMOJIOKCHHIH MOJICKYJIIPHO--KHHETHYECKOH TEOPHH.
CMaunBaHve 1 KaIIIPHBIE SBIICHHS. TeTioBoe paciInpeHne u cKaTue.

Temmnepatypa. CBs3b TEMIIEpPaTyphbl CO CKOPOCThIO TEIUIOBOTO JABIKEHUS 4YacTull. BHyTpeHHss sHeprus. CriocoOb
W3MEHCHUSl BHYTPCHHEH SHEpPIruM: TeIUlonepenaya U COBeplIcHHe pa0oThl. Buabl Termonepenayu: TEIIONPOBOIHOCTS,
KOHBEKIINSA, U3TyUICHHE.

KonmgecTBo TemmoTsl. YenbHas TEIUIOEMKOCTH BellecTBa. TermmooOMEH W TEIJIOBOEC paBHOBECHE. YpaBHEHHE
TerioBoro OamaHca. [lnaBieHue ¥ OTBepJcBaHHE KPUCTAIUIMUSCKUX BEUISCTB. YAeNbHas TeIUIOTa IJIABJICHUS.
[NapooOpa3oBanne u kouaeHcanus. Vcnapenue. Kurenue. YnpenpHas Temora mnapooOpa3oBaHUs. 3aBHUCHMOCTb
TEMIIepPaTypbl KUTICHUS OT aTMOC(HEPHOTO JIABICHUS.

BrnaxHocTs Bo3yxa.

OHeprus TOIUIMBA. Y IeJbHAS TEIUIOTa CTOPAHUS.

[puanmmer paboter TemnoBbix apuratenedt KIIJ[ TemmoBoro mpurartens. TermsoBble ABWUTATENH W 3allnTa
OKpY>Karollen cpeibl.

3aKOH COXpaHEHUs U MPEBPAICHNs] YHEPTUU B TEIIOBBIX MTPOLIECcCaXx.
Hemoncmpayuu.
Hab6nronenme 6poyHOBCKOTO ABHKCHUS.
Ha6monenue muddysuu.
HaGmoneHvie sBneHM CMaYMBaHUs U KaWIUISIPHBIX SIBJICHUH.
Habmoenne TerioBoro pacmupenns Tel.
N3meHnenue JaBJICHUA ra3a Ipyu U3SMCHCHU N O6’BéMa " Harp€BaHUH UKW OXJIAKIACHUU.
[IpaBuna u3mMepeHus: TeMIeparypebl.
Buner Terionepenaun.
OxJakieHne MPH COBEPIICHUH PaOOTEHI.
HarpeBanue npu coBepiieHUU paboThl BHEITHUMH CHIIAMH.
0. CpaBHeHue TEIIOEMKOCTEN Pa3IMIHBIX BEUIECTB.
1. HabGaroneHue KumeHus.
2. HaGnroieHue mocTosIHCTBA TEMITEPATYPhI IIPH IJIABJICHUY.
. Moaenu TeIioBEIX ABUTATEIIEH.
Jlabopamopusie pabomul u onvimel.
OmnBITH 1T0 OOHAPYKEHHUIO NEHCTBHS CHIJI MOJIEKYJIIPHOTO TTPUTSDKEHHS.
OMNBITHI MO BRIPANTUBAHUIO KPUCTAJIJIOB ITOBAPEHHOW COJIM MJTH caxapa.
OnBITHI 110 HAOJTIOICHHUIO TEIJIOBOTO PACIIUPEHUS T'a30B, KUIKOCTEH U TBEPBIX TEIL.
OmpeneneHue AaBJICHUS BO3AyXa B OayUIOHE IITIPHUIIA.
OHI)ITBI, JAEMOHCTPUPYIOIIUEC 3aBUCUMOCTE JaBJICHUA BO3ayXa OT €TI0 00BéMa u Harp€BaHUs UKW OXJIAXKICHUA.
[IpoBepka THMOTE3bI JWHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJOWKAa JKHUIKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEMIIEPATyPHL.
Habmonenne n3aMeHeHus: BHyTPEHHEH SHEPTUH Tejla B pe3yibTaTe TeIuionepeaayd 1 paboThl BHEIITHUX CHIL.
HccnenoBanue sBiIeHNA TEIUNIOOOMEHA MPHU CMEIINBAHUHU XOJIOJAHOM U TOPsTUEii BOJIBI.
9. OnmnpeneneHue KONWYECTBA TEIUIOTHI, TOJXYYEHHOTO BOJOH TpH TEIIOOOMEHE C HarpeThiM METaUTHYeCKUM
LTHHIPOM.
10. Onpexnenenne yaeabHOH TETNIOEMKOCTH BELIECTBA.
11. UccnenoBanue mpoiecc aucrapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIKHOCTH BO3/IyXa.
13. Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbA.

Pa3nen 7. DnekTpuyecKue U MATHUTHBIE SIBJICHUS.

Omektpusanms Tel. JIBa poma dSIEKTPHUYECKUX 3apsaoB. B3anMopieicTBHE 3apsDKCHHBIX Tel. 3akoH Kyiona
(3aBUCUMOCTH CHJTBI B3aMMOAEUCTBUS 3aPSDKEHHBIX TEJT OT BETMYHUHBI 3aPSA0B U PACCTOSHUS MEXKIY TEJIaMH).

Onexrpuyeckoe mnojie. Hanpsok€HHOCTH 3MeKTpUYeckoro mojst. [IpUHIHIT CYNepro3uIuy 3NMEKTPHUSCKUX TOJeH
(Ha KaYECTBEHHOM YPOBHE).

Hocurenn snextpudecknx 3apsAoB. DJIeMEHTapHBIM ayekTpuueckuil 3apan. Crpoenne aroma. [IpoBomHukn u
TUDJIEKTPUKH. 3aKOH COXPAaHEHUS DIEKTPUUECKOTO 3apsa.

DNEeKTpUYeCKUil TOK. Y CIOBHS CYIIECTBOBAHUS 3IIEKTPHUECKOTO TOKa. MICTOYHMKM MOCTOSTHHOTO ToKa. [leiicTBus
AIIEKTPUIECKOTO TOKa (TEIJIOBOE, XUMHUECKOE, MATHUTHOE). DIIEKTPHUECKUHN TOK B KHUIKOCTSIX U ra3ax.

Onextpuyeckass 1enb. Cuna Toka. OleKTpuueckoe HampspkeHue. CONpOTHBIEHHE MPOBOJHHUKA. Y IENbHOE
CONpOTHBJIEHHE BemlecTBa. 3akoH Owma 1mg ydactka nenu. IlocnemoBaTenbHOe W TapajyieIbHOE COEIUHEHHE
ITPOBO/THUKOB.

BERBRO0oOoNoOR~WDNE

=
w

cupLNOE

o ~



PaGota m MomHOCTh 3meKkTpuyeckoro Toka. 3akoH JIxoyms—JleHma. Dnekrpudeckue Hemd M TOTPEOHTENN

3NIEKTPUIECKOH sHepruu B ObITY. KopoTKoe 3aMbIkaHue.

ITocTossHaBIe MarHuTEl. B3anMopmeicTBHe NOCTOSIHHBIX MAarHUTOB. MarHutHoe mojie. MaraHuTHoe nose 3eMIIM U

ero 3HaueHue mans ku3HM Ha 3emie. OnbIT Opcrena. MarHWUTHOE Tojie 3NEKTPUYECKOro Toka. llpuMmeHeHue
DJICKTPOMArHuTOB B TCXHUKCE. I[eﬁCTBHe MAaravuTHOroO I10Jid Ha MPOBOJHHUK C TOKOM. SHCKTpOI[BI/II‘aTCJ'H) IIOCTOAHHOTO
ToKa. Mcrosib30BaHue 3JEKTPOJIBUraTeNe B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omertel Dapanest. SBneHue diaekTpoMarHuTHoW wHAyKnuH. IIpaBumo Jlenma. Dmektporenepartop. CrocoObI

MOJTYYCHUS! DTIEKTPHUUECKON SHEPTHH. DIIEKTPOCTAHIIMK Ha BO30OHOBIIIEMBIX HCTOYHUKAX DHEPTUH.

RBR©OwoNoGO~WONE
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12.
13.
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16.
17.
18.
19.
20.
21.
22.
23.
24.
. DIEKTPOreHePaTOPIIOCTOSTHHOTOTOKA.

Hemoncmpayuu.
DneKTpu3anus Tei.
JIBa pojia IIEKTPUIECKUX 3aPsII0B U B3aNMOICHCTBHE 3apsKEHHBIX TEI.
VY CTpoicTBO U ISHCTBHE IEKTPOCKOIA.
DIEeKTPOCTaTUYECKAs] MHTYKLIHS.
3aK0H COXPaHCHHSI JIEKTPUICCKUX 3apPSIOB.
IIpoBOJHUKYN U AUIIIEKTPUKHU.
MopenupoBaHu€e CUIIOBBIX JIUHUMN 3JIEKTPUUECKOTO MOJIS.
HcTouHNKY OCTOSIHHOTO TOKA.
JIefCTBUS 3IEKTPUUECKOrO TOKA.
DNEeKTPUUYECKUI TOK B )KUJIKOCTH.
I"a3oBbhIii paspsia.
N3MepeHnecHIIbITOKaaMIIEPMETPOM.
N3mepeHnesnekTpuuecKoroHanps>KeHUIBOIbTMETPOM.
PeocTaT u Marasus conpoTHUBICHUH.
B3auMoneiicTBUENOCTOSIHHBIXMAarHUTOB.
MonenupoBaHre HEBO3MOKXHOCTH pa3JeNIeHus ITIOJIOCOB MarHUTa.
MopenupoBaHie MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OnsITOpcTena.
MarauTHoemoneToKa. DIEKTPOMArHUT.
JelicTBue MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.
DNEKTPOIBUTaTEIbIOCTOSIHHOTOTOKA.
HccnenoBanuesiBICHUSDIEKTPOMArHUTHOMMHAYKLIMH.
OnsiTei®apages.
3aBHUCHMOCTH HaNPaBIICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHUSI.

Jlabopamopuviepadbomul u onvimel.
OmnBITHI 10 HAOTIOACHHIO NEKTPU3ALUH TeJl MHAYKIWEH U IPU CONMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUSA SJIEKTPUUECKOTO OIS HA MPOBOAHUKH U AUIIEKTPUKH.
COopka 1 mpoBepKa padOTHI AIEKTPUUECKOHN TN TIOCTOSTHHOTO TOKA.
W3mepenne n peryanpoBaHUe CHITBI TOKA.
W3mMepenue n peryianpoBaHUEHAPSKEHUS.
HccnenoBanne 3aBHCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PEe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSDKEHUS Ha
pesucTope.
OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh 3JIEKTPUYECKOTO CONMPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, MJIOLIaan
MOTIEPEYHOTO CEUSHHS U MaTepHraa.
[IpoBepka mpaBuiIa CI0KEHHUS HAPSHKEHHH TTPH MTOCIIEA0BATEIEHOM COSIMHEHHH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBuiIa Ui CUIIBI TOKA TPU MapaljieIbHOM COeIMHEHNH PE3UCTOPOB.
Omnpenenenue pabOTHI HIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3ucTop.
OmnpeneneHne MOIIHOCTH AJIEKTPUIECKOTO TOKA, BBIIEIIEMOI Ha pe3UCTOpe.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKy, OT HalpsKeHUs Ha Heu.
Omnpenenenue KIIJ] narpesarensi.
HccnenoBanre MarHNTHOTO B3aMMO/ICHCTBUS TIOCTOSTHHBIX MarHUTOB.
N3yveHnne MarHuTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB IIPY UX OOBEAMHEHUH U Pa3/ICIICHAN.
UccnenoBanue AeHCTBUSA 3JIEKTPUUECKOTO TOKAa HA MAaTHUTHYIO CTPETIKY.
OnbITE, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJEMCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI TOKa H
HaIpaBJeHNUs TOKa B KaTYIIIKE.
Nzydenune nelicTBUS MAarHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.
KonctpynpoBanne n n3yueHne pabOThI JIEKTPOABUTATEIS.
N3mepenne KIIJ[ sneKkTpoaBUraTeIbHONYCTaHOBKHU.
OnbITEl O HCCIIEIOBAHUIO SABJIEHUS DJIEKTPOMArHUTHONW HWHIYKIMH: MCCIEOBaHME W3MEHEHWH 3HauYeHHs H
HaIpaBieHUs] UHAYKIIMOHHOTO TOKA.
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Paznen 8. Mexannueckue siBJeHHs.

Mexanuueckoe JBWXeHUE. MatepuanpHas Touka. Cucrema oTcu€ra. OTHOCUTEIBHOCTh MEXAHHUYECKOIO
IBUKEeHHA. PaBHOMepHoe mpsMosvHeiHoe JBHXeHHe. HepaBHoOMepHoe mpsMonuHelHOe [BWxkeHue. CpemHss u
MTHOBEHHAsi CKOPOCTh Tella P HEPAaBHOMEPHOM JBHKEHUU.

Yckopenue. PapHOyckopeHHOE psiMonuHetHOe Brxkerne. CBoOoaHoe magenne. OnbITh [ ammmes.

PaBHOMEpHOE IBMXKEHHE 1O OKpYXHOCTH. [lepmom m dacrora oOpamieHus. JImHeitHas W yriioBas CKOPOCTH.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepssii 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akon HetotoHa. 1IpuHIMn cynepno3uuuy Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuWs: cuiia TPEHHS CKOJBKEHHS, CHJIa TPEHHUs TOKOS, APYyTHhe BUIBI
TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TSTOTEHHA. YCKOpPEeHHE CBOOOJHOro majeHus. JBM)KEHHE IJIaHET BOKPYT
Connna. IlepBas kocMuueckasi CKOpocTb. HeBecoMOCTh U TIeperpy3Ku.

PaBHOBecne MarepuanbHON TOUkH. AOCOTIOTHO TBEPIOE TENO. PaBHOBECHE TBEPIOTO TEa C 3aKPETUIEHHON OCKIO
BpaileHusi. MoMmeHT cuibl. LIeHTp TsxecTu.

Nmvnynsc Tena. U3Menenne nmmnynbca. UMnynbe cuiibl. 3aKOH COXpPaHEHUSI UMITYJIbca. PeakTUBHOE IBMXKEHHUE.

Mexanndeckas paboTta W MOIIHOCTh. PaboTa cunm TsokecTH, ympyroctd, TpeHus. CBsi3b DHEPTHH W PabOTHL
[loTeHumanbHasg >Heprus Tena, MOJHATOrO HaJl TMOBEPXHOCTHIO 3eMiH. [loTeHuumanbHas 3Heprus CXKaTtoil MpYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKON IHEPTUH. 3aKOHCOXPaHEHUIMEXaHUUYECKONIHEPTUH.

Hemoncmpayuu.
Habmonenre MexaHn4ecKoro ABMKEHUS Tella OTHOCHUTENBHO Pa3HBIX TeJ OTCUETA.
CpaBHeHMe ITyTel U TPaeKTOPUH JBMXKEHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.
W3MepeHnne ckopoCcTH U YCKOPEHHS MPSIMOJIMHENHOTO JBM)KEHUSI.
HccnenoBannenpru3HaKOBPaBHOYCKOPEHHOIOIBHIKEHHS.
Habmonenne neuxeHns Tena o OKPYKHOCTH.
HabmoneHne MexaHWYeCKUX SBICHHM, MPOUCXOASIINX B cucTeMme oTcuéra «Tenexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBHKEHUH OTHOCHUTENFHO KaOuHeTa (hU3UKH.
7. 3aBHCHMOCTH YCKOPEHUS TEIa OT MACcCHI TeJIa U JEHCTBYIOIICH Ha HETO CHJIBL
8. HaOmonenue paBeHCTBa CHIT TIPU B3aMOJICHCTBUU TEL.
9. H3meHeHwue Beca Tena MPU YCKOPEHHOM JBM)KCHUH.
10. Ilepenaua umMITysibca Py B3aUMOACHCTBUH TEI.
11. IIpeoOpa3oBaHus SHEPTUU MIPH B3aUMOJICHCTBUH TEIl.
12. CoxpaHeHue UMITyJbca IPH HEYIPYTrOM B3aUMOACHCTBHH.
13. CoxpaHeHune UMITyJIbca TIPH aOCOIOTHO YIIPYTOM B3aUMO/IEHCTBHH.
14. HaGnroneHrepeakKTHBHOTOIBYKCHHS.
15. Coxpanenne MexaHHYECKOH SHEPTHU IPH CBOOOTHOM MaJJCHUH.
16. CoxpaHeHne MeXaHHYECKOM SHEPIUU NPH JBIKEHUU TeJla MO IeHCTBUEM MIPY>KUHBI.

Jlabopamopnviepadbomol u onvimol.

KonctpynpoBanne Tpakra A pa3roHa U AaJbHEHUIIETO pAaBHOMEPHOTO JBM)KEHHUS IMIAPUKA FITH TETIEHKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHS OpYCKa MIIH JBM)KEHHS [IapHKa M0 HAKIIOHHOW TNTOCKOCTH.
OnpeneneHue yCKOPEHUs TeNa MPU paBHOYCKOPEHHOM ABMYKEHHUU 10 HAKJIOHHON IIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH TYTH OT BPEMEHH IPH paBHOYCKOPEHHOM JBM)KEHHUHU 06€3 Ha4aJbHOW CKOPOCTH.
[IpoBepka rumoresbl: eciy Npd PaBHOYCKOPCHHOM JIBH)KEHHH 0€3 HavalbHOW CKOPOCTH MYTH OTHOCSTCSI KakK Pl
HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHH OJUHAKOBBL.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOIBKEHHSI OT CHUJIbI HOPMAIBHOTO JTaBJICHUSL.
Onpenenenneko3pPuIreHTaTPEHUSICKOIBKCHUS.
OnpeneneHnexECTKOCTUTIPYKUHBI.
Onpenenenue pabOTHI CHITBI TPEHUS TTPH PABHOMEPHOM JIBIKEHHH TeJIa TI0 TOPH30HTAIBHOM MMOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH MPH MOIBEME Tpy3a C HCIONBb30BAaHHEM HEMOABMKHOTO M IIOJBHKHOTO

OJIOKOB.

11. V3yuyeHne3aKOHACOXPAHEHUSIIHEPTHHL.

Pa3nen 9. Mexannyeckue Koje0aHUs U BOJHBI.

Konebarensnoe nBmkenue. OCHOBHBIE XapaKTEPUCTHKH KojieOaHWid: TEpPHOA, YacToTa, aMIUIUTYAA.
MaremaTudeckuil ¥ py>KUHHBIA MasTHUKU. [IpeBpalienne 3Hepruy Npu Koiae0aTenbHOM ABHKCHUH.

3aryxatonue xkonebanus. BeiHyxneHHble Konebanus. Pesonanc. Mexannyeckue BodHBI. CBONCTBA MEXaHUYECKUX
BoJIH. [IposionpHBIE M TIOTIEpedHbIe BOJHBL J[IMHA BOIHBI M CKOPOCTH €€ pachpocTpaHeHHs. MexaHHYecKrue BOJIHBI B
TBEPIOM TeJie, CECMUYECKHUE BOJHBL.

3Byk. [')poMKoOCTh 3ByKa U BeicoTa ToHA. OTpakeHue 3ByKa. MIH(pa3ByK U yinbpTpa3ByK.

Hemoncmpayuu.

1. HaGmionenue konebaHuii TeN MO/ ASHCTBUEM CHITBI TSDKECTH M CHITBI YTIPYTOCTH.
2. Habmonenne koneOaHuii Tpy3a Ha HUTH U Ha TIPYKUHE.
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HabmtoeHne BEIHYKACHHBIX KOJIEOaHUH U pe30HaHCA.
PacrmipocTpaHneHue Mpo0IBHBIX U TMONIEPEYHBIX BOJTH (HA MOZIEIH).
HaOmoieHme 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUECKUIPE30HAHC.
Jlabopamopnut epabomout u onvinol.
Omnpenenenue 4acTOTHI U TIEpHOJa KOoJeOaHN MaTeMaTHIECKOTO MasTHUKA.
Omnpenenenue 4acTOTHI U TIEpHOJa KoJeOaHu MPY>KUHHOTO MasiTHHAKA.
HccnenoBanue 3aBUCUMOCTH MEproa KOIeOaHUi MOIBEIIEHHOTO K HUTH TPy3a OT AJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Meproa KoieOaHuil Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH MepHoa KojaeOaHui rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Tpy3a.
OnbITEL, JAEMOHCTPHPYIOMIAE 3aBUCHMOCTh TEpHOJa KOJeOaHWH MPYXKHMHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH MPYKUHBL.
7. H3mepeHue ycKOpeHHs CBOOOIHOTO A ICHYSL.
Pa3gen 10. DjekTpoMarHuTHoeE MoJje M 3JIeKTPOMATHUTHbIE BOJHBI.
ONeKTpoMarHuTHOE Toyie. OJEeKTpoMarHuTHble BonHbBL. CBoicTBa  3neKTpoMarHUTHBIX BonH. Illkama
AIEKTPOMATHUTHEIX BOJH. VICIIOIb30BaHNE 3NIEKTPOMArHUTHBIX BOJIH JJISI COTOBO CBSI3H.
DnexTpoMarHuTHas mpupoaa cBeta. CKOpocTh cBeTa. BOTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoHCTBadNEKTPOMArHUTHBIXBOJIH.
2. BomnHOBBIECBOIICTBACBETA.
Jlabopamopuviepadbomul u onvimel.
1. H3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOILBIO0 MOOUIBHOTO TenedoHa.
Pazgen 11. CBeToBEBIE sIBJICHHS.
JlydeBast Mmomens cBeta. crounnku cBerta. [IpsmonmHeiiHOe pacpocTpanenne cBeta. 3atMenns CoiHia u JIyHbL
OTtpaxkenne cBerta. [1m0ckoe 3epkano. 3aKoH OTPaKCHUS CBETA.
[Ipenomnenue cBera. 3akoH mnpeiaomiieHUs cBeTa. [lonHOe BHyTpeHHee oOTpaxkeHue cBera. lcmonb3oBaHue
IIOJIHOTO BHYTPEHHETO OTPAXXEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox nyyeit B muH3e. Onrudeckas cucteMa QoToarinapara, MUKPOCKOIIA U TeJiecKomna. ['1a3 Kkak onThyecKkas
cucTeMa. bIn30pyKOCTh U JATbHO30PKOCTD.
Pasnoxxenue Oenoro ceera B cektp. OnbiTel HetoToHa. CrioXeHHne CrIeKTpaIbHBIX IBETOB. JucnepcusicBera.
Jemoncmpayuu.
IIpssMonrHEMHOEPaCIPOCTPAHEHUECBETA.
OtpaxeHnuecsera.
[Nomyuenune n300pakeHNiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
IIpenomnenuecnera.
OnTHYecKNiCBETOBOA.
Xon sryueil B coOuparomei auHse.
XoJ 1yuel B paccenBaroliei JIMH3e.
[Mony4yenue n300paskeHHl C MOMOIIBIO JTUH3.
[Tpunnun geficTBus ¢oroannapara, MUKPOCKOIA U TEJIECKOIIA.
0. Mopgensriaasa.
1. Pa3noxxenue 6enoro ceera B CIEKTP.
. [Nonmy4yenune Gestoro cBeTa NpH CIOKCHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuviepadbomul u onvimul.
HccnenoBanne 3aBUCHMOCTH YTIIa OTPaKEHUSI CBETOBOTO JIy4a OT yTiia IaeHHs.
Wzyuenne xapakTepUCTHK U300paKeHHs IPeIMETa B TNIOCKOM 3epKale.
HccnenoBanne 3aBUCUMOCTH YIJIa IPEJIOMIIEHHS] CBETOBOT'O JIyda OT yTJIa MaJeHUs Ha TPAHUIE «BO3IYX—CTEKIION.
[Tomyuenue n300pakeHNid ¢ TOMOIIBI0 COOUPAIOIIEH JTMH3BL.
Omnpenenenue GOKYCHOTO paCCTOSIHUSI M OTITHUECKON CHIIBI COOMpPAIOIIel JINH3BI.
OmBITHI IO Pa3IoKEHHIO OETIOT0 CBETa B CIIEKTP.
OMBITH IO BOCIIPUSATHIO IIBETA MTPEIMETOB MIPHU WX HAOIIOJEHUH YepPe3 IIBETOBBIE (PHIIBTPHI.
Pa3nen 12. KBaHnToBbIe sIBJIEHMS.
Omneitel Pesepdopaa m muianerapnast mMojens aroma. Mogens atroma bopa. Mcmyckanue u morjomieHHe cBeTa
atomoM. KBanTsl. JIuHelyaThie CIEKTPHI.
PaguoakTuBHOCTE. Anb(a-, OeTa- 1 ramma-u3inydeHus. CTpoeHue aToMHOTO sijpa. HykIoHHas Mojenb aTOMHOTO
anpa. M3oronel. PannoaktuBHele npeBpaenus. [leproa nonypacnaaa aTOMHBIX SIED.
SAnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MacCOBOTO YHCE. DHEPIrus CBA3M aTOMHBIX sjep. CBs3b
Macchl ¥ 3Hepruu. Peakumu cunTesa u genenus suep. Vcrounnku sHeprun ConHIa U 3BE3I.
SnepHas sHepreTuka. [IefCTBUS palMOAKTUBHBIX U3JIyYEHUN Ha )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
1. CrhexTppu3iIydeHns 1 TOTIIOMEHUS.

SR

o~ E

SpBgexNoas~wdE

NoogkrwhE



CrieKTpBIpa3nUYHBIXIa30B.
CnexTpBoaopoaa.
Habnronenue tpexos B kamepe Bunbcona.
PaboTacuéTunkanOHN3NPYIOINXU3TYYeHUH.
Peructpanus nzinydeHus IpUPOIHBIX MUHEPAIOB H IPOIYKTOB.
Jlabopamopuviepadbomel u onvimel.
1. HaGmromeHue CIUIOMIHBIX U IMHEHYATHIX CIEKTPOB U3ITyUEHHUS.
2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY TyTH (110 poTorpadusim).
3. HM3mepeHuepaanoakTHBHOTo(oHA.
IToBTOPUTEILHO-00001IAIOIUI MOTYJIb.

[ToBTOpHTENHHO--0000IMAONINI MOIYTh MpeTHAa3HA4YEH ISl CHUCTEMaTH3aluil W 0000MIEeHWs TPEeIMETHOTO
coJiep>KaHusl U ONbITa ACATENFHOCTH, MPHOOPETEHHOTO MPHU M3YUYCHUH BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKU K
OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY O (H3HKE Il 00YUatOUIMXCsl, BRIOPABIIMX STOT YUEOHBIH MPEAMET.

[Ipu u3yyeHHH NaHHOTO MOMYJS PEATHU3YIOTCS U CHCTEMAaTH3UPYIOTCS BUIBI JAESITEIHHOCTH, HA OCHOBE KOTOPBIX
obecrieunBaeTCsl JOCTIKEHHE MPEAMETHBIX W METalpeJIMETHBIX TUIAHUPYEMBIX pe3yJbTaToB 00yudeHHs, popMUpYeETCs
€CTECTBEHHOHAYYHAATPAMOTHOCTb: OCBOCHHE HAayYHBIX METOAOB MWCCICAOBAHMS SBICHUH MPUPOABI M TEXHHKH,
OBJIaJICHHE YMEHUSIMH OOBSICHATH (PM3MUYECKHE SBJICHUS, IPUMEHS MOJyUYCHHbIC 3HAHUS, PelIaTh 3aJa4yd, B TOM 4YHUCIIe
Ka4yecTBEHHbIE U IKCIIEpUMEHTAIIbHBIE.

[IpuHOUNUanEHO NESATETHHOCTHRIA XapakTep AaHHOTO paszielia pealu3yercst 3a CYET TOro, 4To O0ydarouiuecs
BBINOJIHSAIOT 3a[JaHUs, B KOTOPBIX UM IpEAJIaracTcs:

e Ha OCHOBE IOJyYCHHBIX 3HAHMH PAcHO3HABaThb M HAYYHO OOBSICHATH (PU3MUYECKHE SIBICHHUS B OKPY)KaloLIeH
MIPUPOJIE U TIOBCETHEBHOM KU3HU;

® HCHOJB30BaTh Hay4HbIE METOIbI MCCIENOBAaHUA (U3MUECKUX SBICHHUN, B TOM YHCIIE U1 MPOBEPKH T'HMIOTE3 U
MOJTYYCHUS] TEOPETUIECKUX BHIBOJIOB;

e OOBSCHATh HaydyHble OCHOBBHI Hauboliee BaXKHBIX JOCTHXKCHUI COBPEMEHHBIX TEXHOJIOTHH, HaIlpuMmep,
MPAKTUYECKOTO0 HCIOJIB30BaHMs PA3JUYHBIX HCTOYHHMKOB SHEPrMM Ha OCHOBE 3aKOHA IPEBPAIICHUS H
COXPaHEHUS BCEX N3BECTHBIX BUJIOB SHEPIUU.

ok wn

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

Wzydenne ¢u3mkn Ha ypOBHE OCHOBHOTIO OOIEro OOpa3oBaHUS HAIpPaBIEHO Ha IOCTIKEHHE JMYHOCTHBIX,
METalpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrate u3yueHus (U3MKHM Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHus y oOydvaromerocss OyayT
c(OpMHUPOBaAHBI CIIETYIOUINE JUIYHOCTHBIC PE3yIbTaThl B YACTH:
1) naTpMoTMYECKOrOBOCIMTAHUSA:
- IPOSIBJICHUE WHTEPECca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUHUCKON (PM3MIECKON HAYKH;
- LIEHHOCTHOE OTHOIICHHE K JOCTHXECHUSIM POCCHUHCKUX YUEHBIX--(PU3HKOB,;
2) rpakIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIINTAHMS
- TOTOBHOCTHb K AKTHBHOMY YYaCTHUIO B 06CY)KZ[GHI/II/I O6HICCTB6HH03HaT-II/IMBIXI/I OTHYCCKUX HpO6HeM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTIDKEHUHN (PHU3HKH;
- OCO3HaHWE BAYKHOCTH MOPAITbHO--3THYECKUX MPUHIIUIIOB B ICATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOTOBOCIIMTAHUSA
- BOCHPUATHE OCTCTUYCCKUX KadCCTB (1)I/I3I/I‘IGCKOI‘/'I HayKH: eé TapMOHUYHOI'0 IOCTPOCHUA, CTPOroCTH, TOYHOCTH,
JIJAKOHUYHOCTH;
4) 1eHHOCTHOHAYYHOTONIO3HAHUSL:
- OCO3HAHHE IIEHHOCTH (PU3NIECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHIA,
BAKHEHIIEH COCTABISAOIIEH KyIbTYpHI;
- pa3BUTHE HayYHOH JIF0003HATEIBHOCTH, HHTEPECa K UCCIIEeJ0BATENLCKON AEATENbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS H IMOLUOHAIBLHOIO 0JIATONOJYYHS:
- OCO3HaHWE IEHHOCTH 0e30macHOro o0pasa JKW3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaKHOCTH IPaBUII
0e30macHOro MOBEJCHMS Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUYECKMM M TEIUIOBBIM O0OpPYIOBAHHEM B JIOMAIIHUX
YCIIOBUSIX;
- chopMHpOBaHHOCTH HaBBIKa peduIeKCHH, TPU3HAHUE CBOETO IpaBa Ha OMNOKY W TAKOTO Xe MpaBa y APYroro 4eI0BeKa;
6) TPY10BOTOBOCIMTAHMS S
- aKTUBHOE y4YacTHe B PEIICHUU MPAKTUYECKHX 3a/a4 (B paMKax ceMbH, 00pa30BaTeNIbHOW OpraHU3allid, Topoja, Kpas)
TEXHOJIOTHYECKOW U COIMANBHOM HAIIPaBIIEHHOCTH, TPEOYIOMINX B TOM YUCIIEe U (PU3NIECKUX 3HAHU;
- HHTEpEeC K MPAaKTHUECKOMY U3yUeHHIO IPO(ECCHii, CBI3aHHBIX ¢ (PU3UKOIL;
7) 3K0JIOTM4eCKOTOBOCTINTAHHUS



- OpHUEHTaIUs Ha MPUMEHEeHNe (PU3MUSCKUX 3HAHWH IS PEICHHUs 3a1a4 B 00JIACTH OKpPYIKaloIlel cpeibl, IIIaHUPOBaHUS
MOCTYTKOB M OLIEHKH UX BO3MO>KHBIX MOCEACTBUI ISl OKPYXKAIOIIEH Cpebl;

- OCO3HaHHKE ITI00ATBHOTO XapaKTepa HKOJIOTMIECKUX MTPOOIIeM U IMyTel UX PEeILCHHUS;

8) aganTanumM K N3MeHSIONIUMCS YCIOBHSM CONMAJIBLHONW M PUPOIHOM Cpeabl:

- MOTpPeOHOCTh BO B3aMMOJEHCTBHM IPH BBIOJHEHUM HCCIEIOBAaHUI W MPOEKTOB (PU3MYECKON HaNpaBIEHHOCTH,
OTKPBITOCTb OIIBITY U 3HAHUSM JIPYTHX;

- IOBBIIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO JESTEIBHOCTD;

- OTpeOHOCTh B (JOPMUPOBAHHU HOBBIX 3HAHHH, B TOM YUcIe (OPMYJINPOBATh UACH, IOHATHS, TUIIOTE3B O (PU3HMYECKUX
00BEKTaxX U SIBICHUSX;

- 0CO3HaHWE ACHUITUTOB COOCTBEHHBIX 3HAHUN W KOMITETEHTHOCTEH B 00JIACTH (DH3HKH;

- IJIJAHUPOBAHNE CBOETO Pa3BUTHS B MPHOOPETEHUH HOBBIX (PH3MUECKUX 3HAHH;

- CTpeMIICHHE AaHaJM3MPOBaThb U BBIBIATH B3AaUMOCBSI3M IPHUPOABI, OOIIECTBA W SKOHOMHKH, B TOM YHCIE C
MCIIOJIb30BaHUEM (PU3UYECKUX 3HAHUI;

- OIICHKA CBOMX JEHCTBUIN C YIETOM BIMSHUS HA OKPYIKAIOILYIO CPENY, BO3MOXKHBIX TTTOOATBHBIX MOCIEACTBUH.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynpTaTre ocBOeHHMSI MpOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUsS y O0Yy4aroLIerocs
OynyT chopMHpOBaHBI MeTaNpeAMeTHBbIE Pe3yJbTAThl, BKIIOUAMONIME I103HABATEIbHBIC YHHBEPCAJbHbIC Y4YeOHBIC
JefCTBHsI, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC YIeOHbBIC ACHCTBUS, PETyJIATHBHBIC YHHBEPCATIbHBIC YICOHbBIC ICHCTBUSL.

Ilo3HaBaTe/IbHBIC YHHBePCcaJbHbIC yYeOHbIe el CTBUSA

Ba3oBble Jjoruyeckue 1eiicTBUA:

BBISIBJISITHh U XapaKTepHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SBIICHHIA);

e  yCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaccH()UKANN, OCHOBAHUS sl 0000IIEHNS U CpaBHEHUS;

®  BBIIBJIATH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTaX, JaHHBIX M HAOIIOJCHHUSIX, OTHOCSIINXCS K
(1)I/I3I/IT-IGCKI/IM SIBJICHUSAM,

L] BBIABJIATE MMPUYMHHO--CJIICACTBCHHLIC CBA3U IMPU U3YyUYCHUU (I)I/I3I/I‘-ICCKI/IX SIBJICHUMN U IMpouecCoB, A€jaTb BBIBOJAbLI C
HCIIOJIb30BAHUEM JCAYKTHUBHBIX W MWHAYKTHBHBIX YMO33KHIO‘-ICHI/H‘/'I, BBIIBUT'aTh THUIIOTC3bI O B3aUMOCBA3AX
(hM3UYeCKUX BETUYIMNH;

®  CaMOCTOSITETIbHO BBIOMpaTh CHOCOO pelieHus y4eOHOW (U3MYEecKOi 3ajaun (CpaBHEHHE HECKOJBKHX BapHAHTOB
perrenus, BBIOOp Hanbosee MOAXOIIIIET0 ¢ YIETOM CAMOCTOSTENIbHO BBIJIEIEHHBIX KPUTEPHEB).

Ba3oBbiencciie10BaTe/IbCKHeIeHCTBYS

®  UCNOJb30BaTh BOIPOCH! KaK UCCIICIOBATEIbCKHI HHCTPYMEHT TIO3HAHUS;

® TIPOBOJUTH MO CAMOCTOSITEIILHO COCTABICHHOMY ILJIAHY OIBIT, HECIOXHBIN (PU3NYECKUI IKCIIEPUMEHT, HEOOIbIIIOE
Hccie0Banne (PU3NIECKOTO SBJICHHUS,

e OIIGHWBaTh HAa NPUMEHHUMOCTh H JOCTOBEPHOCTh HH(OPMALUIO, TONYYCHHYI0 B XOJE WCCIEJOBAHUS WU
JKCIIEPUMEHTA;

®  CaMOCTOSTEIBHO (hOPMYIHPOBaThH O00OOIIEHNWS W BBEIBOABI IO PE3yJIbTaTaM IPOBEACHHOTO HAONIOACHS, OIBITA,
HCCIICIOBAHUS;

®  IIPOTrHO3UPOBATH BO3MOXHOE JajbHEMHIIee pa3BUTHE (GU3NICCKUX IPOIIECCOB, a TAKXKE BBIABUIATh MPEIIIOI0KCHUS
06 HX Pa3BUTHUHU B HOBBIX YCJIIOBUAX U KOHTCKCTaXx.

PaGora c undopmanueii:

® TPUMEHATH Pa3IMYHbIE METOJBI, MHCTPYMEHTHI W 3alpoChl NIPH TMOUCKE W 0TOOpe MH(OpMAIMK WM JaHHBIX C
YIETOM MIPETIOKCHHON yaeOHOU (PH3MIeCKOr 3a/1a4u;

e  AHANM3HMPOBATh, CHUCTEMaTHU3UPOBAaTh MW HUHTEPIPETUPOBATH HMHPOPMALMIO pa3IMYHBIX BUAOB U  (opMm
MPEICTABJICHUS;

®  CaMOCTOSITEIbHO BBIOMPATh ONTHUMAILHYH (OpMy mpejicTaBicHHs WHGOPMAIMH W WUIIOCTPUPOBATH PelllacMbIe
3aJla4M HECJIIO)KHBIMH CXEMaMU, TUarpaMMaMu, WHOU TpaduKoil U UX KOMOMHAIIUAMU.

KoMMmyHnkaTuBHbIEyHUBEpcaIbHbleyUeOHbleAelcTBUA:

e B Xxo0ze 00CYXIeHHUS y4eOHOro Marepuasna, pe3yJbTaTOB JIA0OPaTOPHBIX padOT M MPOEKTOB 33/1aBaTh BOIIPOCHI IO
Cymi€CTBY O6CY)KI[a€MOI7[ TEMbl W BBICKA3bIBAaTH HJACH, HALCJICHHBLIC Ha PpCEIICHHUC 3aJadyd W IMOAACPKAHUC
0J1aro’xenaTeIbHOCTH OOICHHMS;

®  COIIOCTAaBIISATh CBOM CYXKJCHHS C CYXJCHHSIMH JPYTHX YYaCTHUKOB JTUAJIOTa, OOHAPYKUBATh PA3IMYME U CXOACTBO
TIO3HITHIA;

®  BBHIPAXATh CBOIO TOUKY 3PEHHSI B YCTHBIX U IIUCEMEHHBIX TEKCTaX;

MyOJMYHO TIPEACTaBIATh PE3YIbTAaThl BBITOIHEHHOTO (PH3MYECKOTO OMbITa (DKCIIEPHMEHTa, MCCIeA0BaHMS,
MIPOEKTA);



NOHUMAaTh M HCIIOJNB30BaTh MPEHMYILIECTBA KOMAHIHOW M HMHIMBUIYalbHOW PabOThl NPH PELICHHH KOHKPETHOW
¢duznueckoi mpooIIEeMBbl;

NPUHUMATH [IEJIH COBMECTHOM JIeSATEIbHOCTH, OPIraHMU30BbIBATh JCHCTBHS 110 €€ NOCTHKCHHIO: pacipeaessiTh POy,
00Cy’K/1aTh IPOLIECCHI M PE3yIbTAaThl COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKHX JFOICH;

BBIMIOJIHATh CBOIO YacTh Pa0OThI, TOCTHIas Ka4eCTBEHHOTO pe3ysibTara Mo CBOEMY HAINPABJICHUIO M KOOPIUHUPYS
CBOM JICHCTBUS C IPYTUMHU YWICHAMU KOMaHIbI,

OLICHUBATh KauyeCTBO CBOETO BKJIAAa B OOLIMH MPOAYKT IO KPUTEPHUSM, CAMOCTOSTENHHO C(HOPMYIUPOBAHHBIM
y4aCTHUKaMH B3aUMO/ICHCTBHSI.

PeryasiTuBHBIE YHHBepcaJbHbIe yieOHbIe NeliCTBHSA

CamoopraHu3anusi:

®  BBIBIIATH NPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalusIX, TPeOYIOMMX sl peIICHUsT (PU3MUECKUX 3HAHUH;
OpPUEHTHPOBATHCA B PA3IMYHBIX MMOAXO0JAX MPUHATHS pelleHuil (MHAWBUIYyaJbHOE, IPUHATHE PEIICHUS B TPYTIIE,
NPUHATHE PELICHUH IPyIoN);
CaMOCTOSITEIIBHO COCTABISITh AITOPUTM pELICHUS (DU3NYECKOW 3aJauM WM IUIaHA HCCICIOBAaHUS C Y4ETOM
HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTUPOBATH IIpeIaraéMble BApUAHThI PELICHUT;
JenaTh BRIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

CaMOKOHTpOJ’lB, IMOLMOHAIbHbINNHTENIEKT:

JaBaTh aJIeKBaTHYIO OIIEHKY CUTYaIlUH U IpeJyiarath IiaH e€ U3MEeHEHNUs;

OOBSCHATh MPUYMHBI JOCTH)KEHUS (HEAOCTIKEHUS) Pe3yIbTaTOB JEeSATENFHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTUBBI B JICATENBHOCTE (B TOM YHUCIIE B XOJ] BHIMOIHEHUST (PU3UYECKOTO UCCIIEIOBAHUS WM MPOCKTA)
Ha OCHOBE HOBBIX O0OCTOSITENILCTB, H3MEHHUBIIIUXCS CUTYAIUi, YCTAHOBICHHBIX OMTHOOK, BOSHHUKIINX TPYTHOCTEH;
OILIEHUBATh COOTBETCTBUE PE3yJIbTaTa L€ U YCIOBHAM;

CTaBUTH ce0s HA MECTO APYroro 4ejoBeKa B XOJ€ CIIOpa WM IUCKYCCHHM Ha HAay4yHYIO TEMY, HOHUMAaTh MOTHBHI,
HaMepEeHHus U JIOTHUKY JPyToTo;

MpU3HAaBaTh CBOE MPABO Ha OMMOKY MPH pemieHHH (U3NYECKUX 3aad WU B YTBEPKACHUSX HA HAYYHBIE TEMbI U
TakKoe ke MPaBo JAPYyroro.

INPEJMETHBIE PE3YJIbTATBI

K KOHIY O6y‘ICHI/Iﬂ B 7 KJaacce NpeaAMETHBIC PE3YyJIbTATBL Ha 06a30BOM YPOBHE MOOJIKHBI OTpaXaTb

c(OPMHUPOBAHHOCTD y O0YHAIOLINXCSl YMEHUIL:

WCTIONB30BaTh MOHATHS: (U3UUECKUE M XUMUYCCKUE SBJICHUS, HAOMIOJCHHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a,
CIUHUIBI  (U3MYECKUX BEIWYHMH, aTOM, MOJICKYylla, arperaTHble COCTOSHHS BemiecTBa (TBEpIOE, KHIKOE,
ra3oo0pazHoe), MeXaHH4YeCcKoe JIBIKEHHE (paBHOMEpHOE, HEepaBHOMEpHOE, MpPSIMOJIMHEHHOE), TpaeKTopus,
paBHOJIEHCTBYIOMIAs cuia, fedopmarus (yrnpyras, IiacTuieckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IBL;
pasnuuath sABieHus (aud@ys3us, TEMIOBOe JABMKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBH)KCHUE, HEPAaBHOMEPHOE
JBWOKCHUE, UHEPIUs, B3aUMOJICHCTBHE T, paBHOBECHE TBEP/BIX TEJ C 3aKPEIUIEHHOM OChIO BpallleHUs, Iepeaadya
JaBJICHUA TBépZII)IMI/I TCJIaMH, XKHAKOCTAMHU W TIa3aMu, aTMOC(i)epHOG JaBJICHUEC, IJIaBaHUE TCJI, MPCBpallCHUA
MEXaHHUECKOW YHEPTUH) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTAHHOES
(busnyecKkoe SBICHUE;

pacrno3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3MUYECKUX SBJICHUH B OKPYXKAIOIIEM MHUpE, B TOM 4Hcle (U3UUECKUE
SIBIICHHS B TIPUPOJIC: MPUMEPBI IBUKEHUS C Pa3INIHBIMUA CKOPOCTSIMU B )KUBOW M HEXKUBOW NIPUPOJIE, IEHCTBUE CUITBI
TPEeHUs! B MPUPOJC U TEXHHKE, BIUSAHUE aTMOCHEPHOro NAaBJICHHUS Ha XMBOM OpPraHU3M, IUIaBaHUE PBIO, phIYard B
TEJE 4YENIOBEKAa, MPH 3TOM IEPEBOJUTH MPAKTHUUSCKYIO 3ajJauyy B Y4YeOHYIO, BBLICISATH CYIIESCTBCHHBIC CBOMCTBA
(mpu3HaKK) HU3HUECKUX SBIICHUI;

OIMUCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DU3UYECKUE SBICHUS, WCMONb3Yys (PHU3MUYECKHE BETMUYHHBI (Macca, 00bEM,
IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISA CKOPOCTh, CHJIa YIIPYrOCTH, CHJIa TSDKECTH, BeC Teja, Chia
TpeHwusl, JaBicHue (TBEPIOrO TeNa, KHIKOCTH, ra3a), BHITAIKHBAIOIIAs CUJIa, MEXaHWYeCcKas padoTa, MOIIHOCTb,
TUIEYO CHITBI, MOMEHT CHJIbI, KO3((UIMEHT MOJIEe3HOro JEHCTBHS MEXaHH3MOB, KHHETHYECKAas W TOTCHIUANIbHAS
SHEPTHsl), IPU OMUCAHUM MPABUIBHO TPAKTOBATH (DM3MUYECKHUI CMBICI HCIIONB3yEeMbIX BEJIMYHMH, UX 0003HAUYCHUS U
CMHUIBI (PU3NUCCKUX BEIHUYMH, HAXOJUTh (DOPMYIIBI, CBSA3BIBAIOIIMEG JaHHYH (DU3UYECCKYIO BEIMYMHY C JPYTHMHU
BEIMYMHAMU, CTPOUTH IPa(UKH N3YYCHHBIX 3aBUCUMOCTEH (PU3UUCCKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3MYECKUE SBJICHUS W MPOIECCHI, HCIONB3Yys MpaBHUia CIOXKCHUS CHI (BIOJb
OJTHOM mpsiMoOit), 3akoH ['yka, 3akoH I[lackams, 3akoH Apxumesa, IPaBWIO paBHOBeCHs pbrdara (00Ka), «30JI0TOe
MPaBUJIO» MEXAaHUKH, 3aKOH COXPAHCHHUS MEXaHWYECKOW SHEPrHM, MPH 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aMKChIBATH €[0 MATEMATHYECKOE BBIPAKEHHE;
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OOBACHATh (pU3WUECKHEe SBJICHHSA, NPOIECCHl W CBOMCTBA TeJN, B TOM YHCIE W B KOHTEKCTe CHTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH NPUUMHHO--CIECTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHHE U3 1—2
JIOTHYECKHX MIaroB ¢ ONOpoil Ha |—2 W3y4YeHHBIX CBOMCTBAa (PU3MYECKUX SIBICHUH, (QU3MYECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;
pemats pacy€THble 3a1au B 1—2 NEeHCTBUS, HCITONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBArOIINE (PU3NIESCKIE BEIIMIHHEI:
Ha OCHOBE aHAJIM3a YCIOBHS 33]]a4H 3alKChIBATh KPATKOE YCIOBHE, MTOICTABIATH (PU3NYeCKre BETUIMHBI B OPMYJIBI
U TPOBOAWUTH pPACYETHI, HAXOAUTH CIIPaBOYHBIE JaHHblE, HEOOXOAMMBIE MJs pEUIeHHs 3aaad, OLEHMBATh
PEATMCTUYHOCTD MOTyYeHHON (PN3NUIECKON BETMYUHBL;
pacmo3HaBath Npo0IeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIN (PU3MUECKHX METOIOB, B ONMUCAHUH HCCIICIOBAHHS
BBIETISITH TIPOBEPSEMOE MPEANOJIOXKeHHe (TUIOTe3y), pa3indaTh W HWHTEPIPETHPOBATH MOJIYUYEHHBIN pe3yIbTarT,
HaXOAWThH OIIMOKH B XOJI€ OIBITA, AETaTh BEIBOJBI IO €r0 Pe3yIbTaTaMm;
MPOBOJUTH OMBITH 10 HAOMIONCHHUI0 (DU3NYECKUX SIBICHHH WM (U3UYECKUX CBOWCTB Tell: (OPMYJIMPOBATH
MpOBEpseMble MPEAION0KEHNUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUs, 3alTUCHIBATH X0l OMBITA U
(hopMyITUpPOBaThH BHIBOJIBI;
BBITIONHATh TPSMbIE HM3MEPEHUS pPACCTOSHHSA, BpPEMEHH, MacChl Tela, O0bEéMa, CHIIBI W TeMIepaTypsl ¢
WCIIONb30BAaHMEM AaHAIOTOBBIX M IHM(POBBIX NMPHUOOPOB, 3aMHUCHIBATh MOKa3aHHA MPHOOPOB C YU4ETOM 3aJaHHOU
a0COJIOTHOH MOTPEIIHOCTH U3MEPEHUIA;
MPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTH OJHON (DM3NYECKOH BENIMYMHBI OT JPYrod € HMCIOJIb30BAHUEM MPSMBIX
M3MEpeHHid (3aBUCHMOCTH IIYTH PaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHH IBIDKEHUS Tela, CHJIbl TPEHUs
CKOJIbXEHHsI OT Beca Tejla, KadecTBa 00pa0OTKM MOBEPXHOCTEH TeN M HE3aBUCHMOCTH CHIIBI TPEHHS OT IIIOMIAIN
COINIPUKOCHOBEHHSI TeJl, CUIIBI YIPYTOCTH OT YAJHMHEHU MPYKUHBI, BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON
YacTH TeNa U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUNTIOTHOCTH TeJIa, OT TTyOHHBI, HAa KOTOPYIO MOTPY’KEHO
TEJO, YCIOBUH IJIaBaHWS TEIN, YCIOBHH paBHOBECHS pbluara M OJOKOB), Y9aCTBOBAaTh B IUIAHUPOBAHHH y4eOHOTO
WCCIIeIOBaHNsA, COOMpaTh YCTAaHOBKY W BBITIONHATH H3MEPEHUs, CIENysd MpeAoKeHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOTYYEHHOH 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE MPEIJIOKECHHBIX TaOMHUI U TpaduKoOB, eNaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;
MIPOBOJINTH KOCBEHHBIE U3MEPECHUs (PU3MUECKUX BENUYHMH (TUIOTHOCTH BEIECTBA KUIKOCTH W TBEPIOTO Tela, cuia
TPEeHMsI CKOJIbKEHHUS, TaBJICHHUE BO3/lyXa, BBITAJKMUBAIONIAs CHIIA, JIEMCTBYIONIAs Ha IOTPYKEHHOE B KUAKOCTH TEJIO,
K03(pPUIMEHT MOJE3HOTO ASHCTBHS MPOCTHIX MEXaHU3MOB), CIIeLys MPeIUI0KEHHONH MHCTPYKIMU: TIPH BBITIOJTHEHHN
M3MEpEeHHd COOMPATh IKCIIEPUMEHTAIIFHYIO YCTAHOBKY M BBIYHCIISITE 3HAYCHHE UCKOMOH BEJIMYHHEI;
co0IoaTh NpaBuiia TEXHUKU 0€30MacHOCTH P padoTe ¢ 1a00paTOpHBEIM 000pyIOBaHUEM;
YKa3pIBaTh MPHUHIUIBI JEHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHl, TEPMOMETp, TUHAMOMETP,
COOOIIAIOIIHNECS COCYIbI, 0apOMETp, phlyar, MOABMKHBIA U HETIOABIKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh MPUHIIMITEI JEUCTBUS N3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH HA WX OMHCAHUS
(B TOM 4mclie: TOMIIMITHUKH, YCTPOWCTBO BOIOIPOBOJAA, THUAPABIMYECKHN TIIpEecC, MaHOMETpP, BBICOTOMED,
MOPIIHEBOK HACOC, apeOMETP), UCIOIB3Ys 3HAHUS O CBOMCTBAaX (M3MUYECKHX SBICHUI U HEOOXOOUMBIC (PU3HUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;
MIPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMAIIMIO O TIPUMEPax) MPaAKTUIECKOTO UCIIONB30BaHMs (PM3NIECKUX 3HAHUN B
MOBCEHEBHOW JKM3HM il obecriedeHusi OE30MacHOCTH MpH OOpalleHMH C OpudopaMH W TEXHUYECKUMH
yCTpPOHCTBaMU, COXpAaHEHUS 3/0POBbsI U COOIIOIEHHS HOPM SKOJIOTHYECKOTO MOBENICHHUS B OKPYKAIOILEH CPEe;
OCYILIECTBIIATH OTOOP UCTOYHHKOB MH(OpManuu B VIHTepHETE B COOTBETCTBHU C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIMXCA 3HAHUH W MyTEM CpaBHEHHS Pa3MYHBIX MCTOYHHWKOB BBIACTATH WH(OPMAIUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEYNBON MIIM MOKET OBITh HETOCTOBEPHOM;
WCTIONI30BaTh NP BEHIMIOHEHNN yUeOHBIX 3alaHUil HAyIHO--TIONYJISIPHYIO JIUTEPATypy (PU3NIECKOTO CONEpKaHus,
CIPaBOYHbIE MaTepHabl, PeCypchl ceTH MHTepHeT, BlIaaeTh NpUéMaMi KOHCIEKTHPOBAHMS TEKCTa, IPeoOpa3oBaHus
nHGOPMAIUH U3 OJHOM 3HAKOBON CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC KPAaTKHE NMUCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE 2—3 HCTOYHHMKOB HH(OpManuu
(U3NUECKOTO COnIEepKaHMs, B TOM 4YHCIIE MyOJWYHO AeNaTh KpaTKHe COOOIIEHHS O pe3yibTaTax MpPOEKTOB WIH
Y4e0HBIX HCCIEIOBAaHWN, NMPH 3TOM TPAaMOTHO HCIIOJIb30BaTh HM3YYCHHBIN MOHATHHHBIA ammapaT Kypca (HU3UKH,
COIIPOBOXK/IaTh BBICTYTIJICHHE MTPE3CHTAIUEH;
MPU BBITOJHEHUH YYEOHBIX NMPOEKTOB W HMCCIENOBAHMHA paclpeAessiTh 0O0S3aHHOCTH B TPYyINIe B COOTBETCTBUU C
MTOCTABJICHHBIMH 33J]a4aMH, CIIETUTh 3a BBHITOJHEHNEM ITUIaHa JeHCTBUH, aJleKBaTHO OIEHNBATh COOCTBEHHBIN BKJIA
B JIEATEIBHOCTb PYIIIbI, BHICTPAUBAaTh KOMMYHHKAaTUBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHUE OKPY>KAFOIIMX.

K xoHmy oOyuenus B 8 kJjacce mpeaMmeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh

c(OPMHUPOBAHHOCTD y 00YUAIOLINXCS YMECHUIL:

HCNOJb30BaTh NOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHHSI BEI[ECTBA, KPUCTAIUITMUECKHUE M aMOp(HBIE Tella, HACHIIEHHBIA M HEHACBHIIEHHBINH Tap, BIaXXHOCTh
BO3JyXa, TEeMIlIeparypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOM [BUraTellb, 3JEMEHTAPHbIA JJIEKTPUUYECKUIN 3apsl,
3JIEKTPUUYECKOE MOJIE, TPOBOAHUKH U TUJIEKTPUKHU, TOCTOSHHBIN AEKTPUYECKUI TOK, MArHUTHOE TIOJIE;
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pasnuyaTh SABICHHSA (TEIUIOBOE pAacHIMpeHHe W CXKaThe, TeIUIoNepenada, TEIUIOBOE paBHOBECHE, CMadWBaHUE,
KallWJUIAPpHBIC ABJICHUSA, HWCHAPCHUC, KOHACHCALUA, IUIABJICHHUC, KpUCTAJIW3alus (OTBep,[[eBaHI/Ie), KHIICHHUC,
Teronepenaya (TEMJIONPOBOAHOCTb, KOHBEKLUS, H3IYYEHHUE), OSJCKTpH3alus Tell, B3auMOJEHCTBUE 3apsioB,
NEHCTBHS 3IIEKTPHYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aMMOICHCTBIE MarHUTOB, IEHCTBHE MarHUTHOTO ITOJI Ha
IIPOBOJHHUK C TOKOM, BJICKTpOMarHuTHas I/IHIIYKIII/ISI) 10 OIMMCAaHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHHE;
pacro3HaBaTh MPOSBICHHE HM3YYCHHBIX (M3MUYECKHX SIBJICHUH B OKpYXKAaIOIIEM MHUpE, B TOM YHcie (U3UUECKHE
SIBIIGHUSI B TIPUPOJIE: MOBEPXHOCTHOE HATSHKCHHWE M KallWUIIPHBIE SBICHUS B MPUPOZAE, KPHUCTAILIBI B TPHUPOJE,
m3nydeHne ComHIa, 3aMep3aHhe BOJOEMOB, MOpPCKHE OpH3bI, OOpa3oBaHWE pOCH, TyMaHa, WHeEs, CHEra,
JNIEKTpUYECKUE SIBIICHHS B aTtMoc(epe, SIEKTPUYECTBO JKHUBBIX OpPraHW3MOB, MarHHUTHOE Toye 3emi, Apeid
IMMOJIFOCOB, POJIb MArHUTHOTO IIOJIA JIA )KU3HU Ha 3CMJ'IC, MOJIAPHOC CUAHHUE, IPHU 3TOM IICPEBOJAUTH IMPAKTUYCCKYIO
3a1aqy B y4eOHYT0, BEICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3MUECKUX SBIICHHIA,
OIKCHIBATh W3YYCHHBIC CBOMCTBA TN W (PU3MYECKUE SBJICHHSA, UCIONB3YsS (DU3MUYECKUE BEIUYHMHEI (TeMIepaTypa,
BHYTPCHHAA JSHCPrusA, KOJIMYCCTBO TCIJIOTHI, YACJIbHAsA TEMI0EMKOCTD BCIIECTBA, yACJIbHasd TEIJIOTA IIJIABJICHUS,
yIeNbHas TEIUIoTa Mapoo0pa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO(QQHUIUEHT MOJIIE3HOTO JCHCTBHS
TEIUIOBOW MAIIMHBI, OTHOCUTENbHAas BIAXKHOCTH BO3/IyXa, JJIEKTPUYECKHHA 3apsill, CHJIa TOKa, DJIEKTPHUIECKOE
HampsoKeHUe, COTPOTHBIICHWE TIPOBOJHMKA, YIEIbHOE COMPOTHBICHHWE BEIIECTBA, paboTa ¥ MOIIHOCTH
SJICKTPUYCCKOT'O TOKa), Inpyu OIMCAaHWU TIIPABUJIBHO TPAKTOBATH q)H3H‘IeCKI/II>'I CMBICJI HCIOJIb3YEMbIX BCJIMYWH,
0003HaUeHUs W eNWHUIBl (U3NYECKUX BEIUYMH, HAaXOAWTH (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (QUIUIECKYIO
BEIIMYMHY C APYTUMH BETUIHHAMH, CTPOUTH TPA(PHUKH H3YUSHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEINIHH;
XapaKTEpru30BaTh CBOICTBa TCII, (1)H31/I‘ICCKI/IC ABJICHUA W TPOUECChI, HMCIOJb3YA OCHOBHBIC IIOJOXKCHUA
MOJIeKy.]BIpHO'-KHHCTHHGCKOﬁ TEOpHUU CTPOCHUA BCUICCTBA, NPHUHIUIT CYIICPIIO3UIHNN nojien (Ha Ka4€CTBCHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma Juid ydacTka 1menu, 3akoH Jxoyns—JleHna, 3akoH COXpaHEHUS
SHEPTHH, ITPH STOM JIaBaTh CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA U 3alTUCHIBATH €T0 MaTEMATHYECKOE BHIPAKEHHE;
OOBSCHATh (PHU3MUECKHE TPOIeCChl M CBOWCTBA TEl, B TOM 4YHCIE W B KOHTEKCTE CHTyalud
MTPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBIATH MPHYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHUX IIAroB ¢ OMOpoi Ha 1-2 HM3y4YeHHBIX CBOWCTBA (M3MYECKHUX SIBICHHUH, (U3MUECKHX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;
pemiats pacy€THele 3aa4 B 2—3 NEHCTBUS, HCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3NICCKHE BETUINHBI:
Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/ladyM 3allMChIBATh KPAaTKOE YCIIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PEIICHHS
3aJa4M, BBIOMpATh 3aKOHBI M (HOPMYIBI, HEOOXOMUMBIE IS €€ pelieHHs, MPOBOAUTH PACUETHl U CpaBHUBAThH
TMMOJTYy4Y€HHOC 3HaAYCHUC (bI/I3PI‘{CCKOI>'I BCJIIMYHUHBI C U3BCCTHBIMU JaHHBIMU,
pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTb HPU MOMOIIM (PHU3MYECKUX METOAOB, WCIONB3YS ONHCaHHE
WCCIIEIOBAHMA, BBIACIATH TPOBEPIEMOE MPEANOIOKEHHE, OIEHUBATh MPABMIIBHOCTh TIOPSAKA IPOBEICHHS
WICCIIETOBAHMUS, JI€TIaTh BBHIBOIBL,
IIPOBOJUTH OIILITHI 110 Ha6J’IIOIIeHI/IIO (1)I/I3I/I'-ICCKI/IX SIBJICHUH WIN (1)I/ISI/I‘ICCKI/IX CBOWCTB TeN (KaHI/IHJ'ISIpHI)Ie SABJICHUA,
3aBUCHUMOCTb JaBJICHUSI BO3[yXa OT ero 00bEéMa, TeMIepaTypbl, CKOPOCTH TpoLiecca OCTHIBAHHUS M HATPEBAHUS MPH
M3ITy4eHUH OT I[BETa HM3IIydYaromeil (Ioriomiaroieii) TOBEepXHOCTH, CKOPOCTh HCIIAPEHUS BOABI OT TEMIEPATyph
KUAKOCTH W TUIOIIAAW e€ TIOBEPXHOCTH, OJJEKTPU3allks TN W B3aUMOJCHCTBHE JJIEKTPUYECKHUX 3aps/IoOB,
B3aI/IMOI[eI>'ICTBI/IC MNOCTOAHHBIX MAar"HvuTOB, BHU3YyaJlU3alldsl MArHUTHBIX MoJeN MOCTOSHHBIX Mar"HuToB, I[CI‘/'ICTBI/ISI
MarHUTHOTO TIOJIS Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHWTA, CBOMCTBA 3JIEKTPOABHUIATENS MOCTOSHHOTO
TOKa): (hOopMyITHPOBATH MPOBEPSIEMBIC MPEANIOIOKEHUS, COONPaTh YCTAHOBKY W3 MPEUIONKEHHOTO 00OpYIOBaHHUS,
OTIHCHIBATH XOJ] OMBITA ¥ (POPMYITHPOBATH BBIBOJBL;
BBITIOJIHATE IIPAMBIC U3MCPCHUA TCMIICPATYPhI, OTHOCHUTEIBHOM BIIAXKHOCTH BO31yXa, CHUJIbI TOKa, HAIPSAXKCHUA C
HUCIIOJIB30BaAaHUEM aHAJIOTOBbBIX HpI/IGOpOB 1 JaTYUKOB (1)H31/I‘-I€CKI/IX BCJIMYMUH, CpaBHUBATL PC3YJIbTATHI I/I3MGpCHI/II71 C
y4ETOM 33/IaHHOI a0COFOTHO MOTPEITHOCTH;
MPOBOJUTH HMCCICAOBAHUE 3aBHCUMOCTH OJHON (DM3NYECKOW BENTUYMHBI OT APYTOM C HCIOJIB30BAHHEM MPSIMBIX
M3MepeHui (3aBUCUMOCTh COIPOTHBIICHHS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIATN IONEPEeYHOTO CEeUeHHsS H
YIIEIBHOTO COIMPOTHBIICHUSI BEIECTBAa MPOBOJHMKA, CHJIBI TOKa, HAYLIETO Yepe3 MPOBOIHUK, OT HANPSOHKCHUS Ha
MPOBOJHMKE, HCCIECIOBaHUE TIOCIENOBATEIFHOIO W TapajUIeIbHOTO COCAMHEHHH MPOBOJHMKOB): IJIAHUPOBAThH
WCCIIeIOBaHNEe, COOMPATh YCTAaHOBKY W BBINONHATH H3MEPEHUS, CIEAyd NPEMTOKEHHOMY IJIaHy, (UKCHPOBATh
PE3YIbTATHI HOHy‘IeHHOﬁ 3aBUCUMOCTHU B BUJC Ta6JII/IH u Fpa(i)I/IKOB, J€J1aTh BBIBOABI IO PE3YyJIbTaTaM MCCICAOBaHMA,
MPOBOJUTh KOCBEHHBIC W3MEpEHHS (PU3MUYECKUX BEIUYWH (yIeNbHas TEIUIOEMKOCTh BEUIECTBA, COINPOTUBIICHHE
MPOBOJHHKA, Pad0Ta ¥ MOITHOCTH JIEKTPHYECKOTO TOKA): IMIAHUPOBATh U3MEPEHUs], COOMpATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYs MPEAI0KEHHON MHCTPYKIIMA, ¥ BBIYHCIIATH 3HAUYCHIE BEITUINHBL,
co0oaaTh NpaBuiia TEXHUKH 0€30MacHOCTH P padoTe ¢ 1a00paTOpHBEIM 000pyI0BaHUEM;
XapaKTepPHU30BaTh MMPUHIIMITEI JEUCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB C OMOPOW HA WX OIMCAHHS
(B TOM dHmcie: cHCTeMa OTOIUICHHUS JIOMOB, THTPOMETp, MapoBas TypOWHA, amIlepMeTp, BOJBTMETpP, CUYETUHK
AIIEKTPUYECKOM DSHEPrHH, BIEKTPOOCBETUTENbHBIE TNPHOOPHI, HArpeBaTelbHBIC 3JIEKTPONPUOOpPHl  (IpUMEpPHI),
QJICKTPUYCCKUEC MNPCAOXPAHUTCIIU, IJICKTPOMAIHUT, BJICKTPOABUIATCIIL MOCTOAHHOTO TOKa), HUCIOJIb3Yyd 3HAHUA O
CBOMCTBaxX (QU3NYECKUX SBJICHUN U HEOOXOIUMBIC (PH3NICCKIE 3aKOHOMEPHOCTH;
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pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENBHBIE NPHOOPHI MO CXEeMaM M CXEMaTHYHBIM
pUCyHKaM (KUAKOCTHBIM TEPMOMETp, TEpPMOC, ICHXPOMETpP, TUTPOMETP, IBHraTeilb BHYTPEHHETO CrOpaHMUs,
3JIEKTPOCKOI, PEOCTAT), COCTaBJISATh CXEMbI JJEKTPHUYECKHX ILENell ¢ TOCIeOoBaTeIbHbBIM W MapauleIbHBIM
COEIMHEHHEM JJIEMEHTOB, Pa3INdasl yCIOBHBIC 0003HAUCHHUS SJIEMEHTOB HIIEKTPUIECKHUX LETeH;
NPUBOANTH MPUMEPHI (HAXOIUTh HH(GOPMALIMIO O IPUMEpPaX) MPAKTUIECKOTO MCHOIb30BaHUS (PU3NYECKUX 3HAHUH B
MOBCEHEBHOW JKM3HM il obecriedeHusi OE30MAaCHOCTH MpH OOpalleHMH C NpudopaMH W TEXHUYECKUMH
yCTpOHCTBaMU, COXpaHEHUS 3I0POBbS U COOJIOIEHHUS HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLICH Cpeae;
OCYILECTBIATh MOUCK WHPOpPMAUK (QHU3MYECKOTO COAepKaHWA B MHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUHA U
MyTEM CpaBHEHHS JOMOJIHUTENBHBIX HCTOYHUKOB BHIAEIATH HHQOPMAILIHIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WIIH
MOXeET OBITh HEIOCTOBEPHOIA;
UCIIONIb30BaTh MPH BHINOJHEHNH y4eOHBIX 3alaHUl HAayYHO--TIONYJISIPHYIO JINTEPATypy (PU3HUECKOTO coneprkaHus,
CIpaBOYHBIC MaTepHalbl, pecypchl ceTn HTepHeT, BnaneTh npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTA, MPeoOpa3oBaHus
nH(pOpMaLK U3 OTHOI 3HAKOBOW CHCTEMBI B IPYTYIO;
co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE cooOmmeHus, 0000mas HH(OPMALUI0 M3 HECKOIBKUX
WCTOYHHUKOB (DU3MUYECKOTO COAEPXNAHUS, B TOM YHCIE MYOJIMYHO MPEACTABIATH PE3YJbTAThl TPOSKTHOH WIIH
WCCIIEIOBATENBCKON JIESITEIBHOCTH, TPH 3TOM TPAaMOTHO HCIOJB30BAaTh M3YUYCHHBIH MOHSATHHUHBINA ammapart Kypca
(U3UKH, COMTPOBOXKAATH BBICTYIJICHUE MTPE3CHTAIINEH;
MpU BBHIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBaHUN (PU3MYECKUX MPOIECCOB paclpenelisiTh OOSI3aHHOCTH B
TpyIIIe B COOTBETCTBUH C ITIOCTaBICHHBIMH 33/1a4aMH, CJICUTH 3a BHIIIOJIHEHHEM IIaHa JEHCTBUI 1 KOPPEKTUPOBATH
ero, aJeKBaTHO OLCHHWBATh COOCTBEHHBIH BKJAX B JAEATEIBHOCTH TPYIIIBI, BHICTPAHBAaTh KOMMYHHKATHBHOE
B3aMMO/JICHCTBHUE, POSIBIISISI TOTOBHOCTD pa3peniarh KOH(IUKTEI.

K xoHmy oOyuenus B 9 kJjacce TMpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXKaTb

c(hOpMHUPOBAHHOCTH Y 00YJAFOIIMXCS YMEHHI:

WCIIONB30BaTh TOHATHUS: CHUCTEMa OTCYETa, MaTepHallbHAs TOYKA, TPACKTOPHS, OTHOCHUTEIHLHOCTh MEXaHHYECKOTO
IBIDKeHHS, aedopmanusi (ynpyras, IUIACTHYECKas), TPEHUE, LHEHTPOCTPEMHUTENFHOE YCKOpPEHHE, HEBECOMOCTh M
Meperpy3Ku, LEHTP THKECTH, aOCOIIOTHO TBEPOE TEIO, IEHTP THKECTH TBEPIIOTO TEa, pABHOBECHE, MEXaHHYECKHE
KoJieOaHUs W BOJIHEI, 3BYK, MH(PA3BYK U YIBTPa3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIKANIA AJIEKTPOMAaTrHUTHBIX BOJH,
CBET, OJM30PYKOCTh U AAJIbHO30PKOCTh, CHEKTPhI UCITYCKAHUS W TOIJIOIIEHUs, alb(pa-, OeTa- U raMMa-u3IydeHus,
M30TOIIbI, S/ICPHAs SHEPreTHKA,;
pas3nuuaTh SIBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSAMOJMHEHHOE JIBIXKCHHE, PaBHOYCKOPSHHOE
MPSIMOJIMHEWHOE JIBYDKEHUE, CBOOOIHOE MaJIEHUE TEJl, PABHOMEPHOE JBM)KCHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PeaKTHBHOE IBIDKEHHE, KOJIeOATEIhbHOC IBIKCHHUE (3aTyXalolue W BBIHYXKICHHBIC KOJIcOaHWs), PE30HAHC,
BOJIHOBOE JIBWKCHHUE, OTPAKEHHE 3BYKa, MPSIMOJMHEWHOE paclpoCTpaHEeHHe, OTPaKeHHE W IPEJOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3joKeHHE OENOoro CBETa B CHEKTP W CIOKEHHE CIEKTPaIbHBIX IBETOB,
JICTIEPCUSl CBETa, €CTECTBEHHAs pPaJUOAKTHBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CIIEKTpa W3Iy4YEHUs) IO
OIMMCAaHNIO UX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/I‘IGCKOC SIBJICHUC,
pacro3HaBaTh MPOSBIEHHE W3YYEHHBIX (DM3WUYECKUX SBJICHHH B OKpY’KalolmleM MHUpe (B TOM dyHcie (ru3mdeckue
SIBJICHUSI B TIPUPOJIC: MPWIKUBEI U OTJIUBHI, JIBUKCHUE TUTaHET COJTHEYHON CHCTEMBI, PEaKTUBHOE JIBUXKCHHE HKHUBBIX
OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSCEHHUE, CEHCMHYECKUE BOJIHBI, I[yHAMH, 5XO, [IBETA TEI,
ONITUYECKHE SBICHUS B MPHUPOJE, OMOIOTHMYECKOE NEeHCTBHE BUANMOTO, YIBTPa(HOIIETOBOTO M PEHTTEHOBCKOTO
W3JTY4YEeHUH, €CTECTBEHHBI pPaJMOAKTUBHBIA (DOH, KOCMHYECKHE Iy4YH, PAJUOAKTUBHOE HU3JTyYEHHE MPHUPOTHBIX
MUHEPAJIOB, JEHCTBUE PaIMOAKTHBHBIX M3IyYCHU HAa OpraHW3M 4YejOBeKa), IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO
3a/a4y B y4eOHYFO, BEICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3MUYECKUX SBIICHHIA,
ONHCHIBATh HM3YYCHHBIE CBOWCTBA TeN M (U3UUECKHE SBICHUS, HCIONB3YS (M3WYECKHe BEIWYHMHBI (CpemHss U
MT'HOBEHHAs CKOpPOCTh Te€jla IIPU HEPABHOMEPHOM IBIIKEHUU, YCKOPEHHE, IIEPEMELIEHHE, IIyTh, YIIIOBas CKOPOCTh,
cHJia TPEHUs, CUjIa YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MalleHHs, BEC Tela, UMITYJbC Tela, HMITYJIbC
CHJIBI, MeXaHU4ecKas padoTa W MOIIHOCTh, TIOTEHIMABHAS SHEPIHs Tella, MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MIIH,
MOTEeHIINANbHAS SHEPTUS CXKATOM TMPYKWHBI, KHHETHYECKash JSHEPrHs, TMOJHAS MeXaHWJecKas SHeprus, Mepuox H
4acToTa KOJICOaHMIA, JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTH CBETA, IMOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IpU ONHCAHWU MPABWIBLHO TPAKTOBATh (PU3UYCCKUN CMBICI HCIOJIb3yeMbIX BEIIMYMH, OOO3HAYCHUS H
eAVHUIBl (PU3NIECKUX BEIMYWH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE NaHHYIO (U3NYECKYIO0 BEMYMHY C IPYTHMHU
BEJIMYMHAMH, CTPOUTH IPa(MKK N3YIEHHBIX 3aBUCUMOCTEN (PH3MUECKNX BETUIHH;
XapaKkTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SBIICHUS M MPOIECCHI, UCIONb3Ys 3aKOH COXPaHEHUs] YHEPTHH, 3aKOH
BCEMHUPHOI'0 TATOTCHUA, MPUHLUII CYNCPHO3ULUN CHUJI, NPUHIUII OTHOCHUTCIILHOCTHU FaJ'II/IHCH, 3aKOHbI HI)IOTOHa,
3aKOH COXPAaHEHUS HMITYNIbCa, 3aKOHBI OTPAXECHUS W TPEIIOMIICHUS CBETa, 3aKOHBI COXPaHEHHUS 3apsAIOBOTO U
MacCOBOTO YHCEIN TPH SACPHBIX PEAKIHIX, IIPH 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3aITUCHIBATH €TO
MaTeMaTHYECKOe BBIPAKEHUE;
OGBS[CHS[TB q)HSI/IIIeCKI/Ie IMPOUECCChI u CBOMCTBA TCII, B TOM YHUCJIIC u B KOHTCKCTEC CI/ITyaHI/Iﬁ
MIPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISTh NPUIMHHO--CIEICTBEHHBIE CBS3H, CTPOUTH O0BICHEHHE U3 2—3
JIOTUYECKHUX IIIaroB C OMOpPOH Ha 2—3 HM3YYEHHBIX CBOMCTBA (PH3MUECKUX SIBICHWH, (PU3UYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;
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e pemarh pacyérTHbie 3aaa4yd (OMUPAIOIINECS HA CHCTEMY M3 2—3 ypaBHEHHI), WUCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBA3bIBAIOIINEC (I)I/ISI/I'-ICCKI/IC BCJIMUYMHBI: Ha OCHOBC aHajiu3a YCJIOBHA 3aJa4yu 3alMCbIBATh KPATKOC YCJIOBHUC,
BBISIBJISITh HEJIOCTAIONINE VIIM W30BITOUHBIC JAHHBIC, BRIOUPATh 3aKOHBI M (hOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUS,
MPOBOJUTH PACUETHI M OIICHUBATH PEATUCTHYHOCTD TOTYYEHHOTO 3HAYCHUST (PU3UUECKON BETUUNHBI;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIIU (PU3MYSCKHUX METOJO0B, HCIOJb3Ys OMUCAHUE
HCCIICA0BaHW, BBIACIIATE IIPOBEPACMOC TMPEAIOIOKCHUEC, OICHUBATHL IMPABUIIBHOCTL IIOPAAKa IIPOBCIACHUA
HCCIICA0BaHU, ACIaTh BBIBOABI, MHTCPIIPETUPOBATL PE3YJILTATHL Ha6HIOI[eHHI>'I " OIIBITOB,;

® [POBOJUTH OMBITHI MO HAOIIOACHUIO PU3HUYECKUX SBICHUN MU PU3MYECKUX CBOMCTB TeJ (M3y4eHHE BTOPOTO 3aKOHA
HeloToHa, 3aKk0HA COXpaHEHMs YHEPTHH, 3aBUCUMOCTh TIepH0ia KoineOaHUi PY>KMHHOTO MasTHHKAa OT MAcChl TPpy3a
1 KECTKOCTH TPYKUHBI U HE3aBUCHMOCTh OT aMIUTUTYABl MaJIbIX KOJEOaHWH, NMPSIMOJIMHEHHOE pacpocTpaHeHHe
CBETa, pa3joKeHHe OeNoro CBeTa B CIIEKTP, W3yYCHHE CBOWCTB M300paXKEHUS B ITUIOCKOM 3€pKajie M CBOWCTB
M300paXEeHUs TpEeAMeTa B COOMpAIOIIeH JIMH3e, HAONIOIECHUE CIUIOIIHBIX U JIMHEHYATBIX CHEKTPOB HM3ITyYCHUS):
CaMOCTOSITETIbHO COOMpPaTh YCTAHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHWs, OMHCHIBATH XOZ OIBITA U €ro
pe3ynbTaThl, POPMYIHUPOBATH BHIBO/IBI;

®  [POBOJUTH MPH HEOOXOAUMOCTH CEPHIO MPSMbBIX H3MEPEHUH, ONPENeNss CpeiHee 3HAUCHUE U3MEPSIeMOi BETHUUHBI
(bokycHOe paccrosiHME COOHMpArOIIei JUH3bI), OOOCHOBBIBATH BBHIOOP croco0a u3MepeHHsl (U3MEPUTEIBHOTO
puodopa);

® TPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (HU3MUYECKUX BEIUYMH C MCIONB30BAHUEM TPSMBIX W3MEPEHUN
(3aBHCHMOCTP ITyTH OT BPEMCHH NPU PaBHOYCKOPECHHOM ABMKCHHUH 0€3 HavaJhbHOW CKOPOCTH, MEpHoJia KoIeOaHui
MAaTe€MaTU4Y€CKOIro MasTHHUKa OT JJIWHBI HUTH, 3aBUCUMOCTH YyIJla OTPAXCHUA CBCTAa OT YyIJla MaACHHUA U Yyrjia
MPEJIOMIICHHS OT YIJia MaJeHHUs): TNIAHUPOBATh MCCIIE0BAHKE, CAMOCTOSTEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATH
pe3ybTaThl MOMYYCHHOW 3aBHUCUMOCTH (U3MUYECKHX BEJIMYHH B BUAC TaONMUIl U TpaduKOB, AelaTh BBIBOJBI IO
pe3ybTaTaM UCCIeI0OBaHuS;

® TPOBOIWTH KOCBEHHBIE W3MEpPEeHHS (HU3MUECKUX BENHYHH (CpelHsAs CKOPOCTh W YCKOpPEHHE Tena Tpu
PaBHOYCKOPEHHOM JBIDKCHUH, YCKOPEHHE CBOOOJHOTO MaJeHUS, XECTKOCTh IMPYXKHUHBI, KOADOHUIUSHT TpPEHUS
CKOJIbXXCHHSI, MEXaHU4eCcKass paboTa U MOIIHOCTh, YaCTOTa M MEPHO KOJICOAHUH MATEMAaTUYECKOTO U MPYKUHHOTO
MAasTHHKOB, ONTHYECKAas CHJa COOMPAONICH JMH3bI, PaJIUOAKTUBHBINA (OH): IUTAHUPOBATH M3MEPEHHS, COOMpaTh
OKCIICPUMCHTAJIIBHYIO YCTAaHOBKY W BBIINIOJHATE U3MEPCHUA, CICAYA Hpe}IHO)I(eHHOﬁ HWHCTPYKIHUHU, BBIYUCIATH
3HAYCHHE BEITUYMHBI U aHATTU3UPOBATH IMOJYYCHHBIE PE3YIbTATHI C YUETOM 3aJaHHOH MOTPEITHOCTH U3MEPESHHUI;

e coOmronaTh MpaBUila TEXHUKH O€30MACHOCTH MPH PadoOTe ¢ 1abOpaTOPHEIM 000PYIOBaHHEM;

®  Pa3IMYaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (DU3NYECKUX MOJICICH: MaTepHaabHasi TOUYKa, a0COIIOTHO TBEPIOE TEJIO,
TOUYCYHBIA HCTOYHHK CBETA, JIy4, TOHKAS JINH3A, IUTAHETApHASI MOJICTh ATOMA, HYKIIOHHAS MOJIE)Ib aTOMHOTO SI/Ipa;

®  XapaKTepU30BaTh MPUHIIMIIGI ICHCTBUS U3YUCHHBIX IPUOOPOB U TEXHHYECKUX YCTPOWCTB C OMOPOM HAa MX OMHUCAHHUS
(B TOM 4YHUCJIC: CHIHUAOMETP, AATYUKH IIOJIOKCHHA, PACCTOSAHHA U YCKOPCHHA, PAKETa, 3XO0JIOT, OYKH, IIECPHUCKOII,
¢doToanmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOIN, IO3UMETp, Kamepa BuibcoHa), HCMONB3ysS 3HaHUS O
CBOMCTBaxX (U3WUYECKUX SBICHUN U HEOOXOIUMBIC (PH3NIECKIE 3aKOHOMEPHOCTH;

®  UCHOJb30BATH CXEMBI U CXEMAaTUYHbIC PHCYHKH M3YYCHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB U
TEXHOJIOTMYCCKUX IIPOLECCOB MNpPHU PCUHICHHUU y‘-Ie6HO--HpaKTI/IT-IeCKI/IX 3aaa4, ONTUYCCKUE CXEMBI JIA IMOCTPOCHUSA
M300paKeHU B ITIOCKOM 3€pKajie U COOMparomeit JIMH3e;

® MPHUBOAMTH MPUMEPHI (HAXOAUTH HH(POPMALIUIO O IPUMEPAX) MPAKTUIECKOTO MCIIONB30BaHUS (PU3NUECKUX 3HAHUH B
ITOBCETHEBHON JKM3HM i1 oOecriedeHUs O€30MacHOCTH TpHu OOpaIleHuH ¢ MpHOOpaMH M TEXHUYCCKUMH
YCTPONCTBAMH, COXPaHEHUS 37I0POBBS U COOIIOICHHUS] HOPM SKOJIOTHUECKOTO TIOBE/ICHHSI B OKPYIKAOIIEH cpee;

® OCYIIECTBIATH IMOHMCK WH(popMaImu QU3MYEcKOro cojliepanusi B VHTepHETe, CaMOCTOSITENBHO (OPMyIHPYs
MOMCKOBBIN 3arpocC, HaxXOAWUTb MYTHU ONPECACICHUA OOCTOBCPHOCTHU HOJ]y‘-IeHHOfI I/IH(i)OpMa]_[I/II/I Ha OCHOBC
MMEIOIINXCS 3HAHUH U JTOTIOTHUTEIbHBIX NCTOYHHUKOB,

®  HCIOJIb30BaTh NP BBHINOJHEHUH YYEOHBIX 33JaHUIl HayYHO--TIOMYJISIPHYIO JINTEpaTypy (PU3HYECKOTO COACpKaHHMS,
CTIPaBOYHBIC MaTepPHAIIbI, pecypchl ceTh HTEepHET, BnaieTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus
nH(pOpMAITUU U3 OJTHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

o co3gaBaThb CcOOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COO6IIICHI/I$[ Ha OCHOBE I/IH(bOpMaHI/II/I U3 HECKOJIbKUX HMCTOYHUKOB
(¢u3nMUecKoro cojepKaHus, MyOJWYHO TMPEJCTABIATh PE3yNbTaThl MPOCKTHOM WM  HUCCIEN0BaTENLCKON
JeSITENbHOCTH, TTPU 3TOM IPAMOTHO HCIIOh30BATh U3YUCHHBIN MOHIATHIHBIH anmapar u3y4aeMoro pasjena GU3UKH 1
COTIPOBOXKIATh BBICTYIUICHUE TIPE3CHTAITNEH ¢ YIETOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHHUKOB.,

TEMATHYECKOE IIVTAHUPOBAHUE
Padouass mporpamma mo y4deOHomy mnpeaMery «®usuka» pa3padorana ¢ y4érom palodeil mporpaMmsl
BOCIIUTAHMSA, YTO OTPAa’keHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax M o0ecneduBaeT  PpeajH3alIo
HHBApHAHTHBIX MoayJeil (MM) nporpaMmMsl «YpouHasi 1esiTeIbHOCTB» B «OCHOBHBIE HIKOJbHBIE 112>,
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7 KJIACC

Ne

n/n

HaumenoBanue KomuyectBo
paslesoB U TeM 4acoB
IpOTrpaMMbI Bcero KP IIP

OIIeKTPOHHBIC
(undpoBsie)
oOpa3oBarebHbIE

pecypch

Pa3nen 1.@u3nka u e€ posib B MO3HAHUHU OKPY/KAIOIIEr0 MHpPa

®dusuka - Hayka o

bu6mmoreka IJOK

1.1 2 https://m.edsoo.ru/7f4161

pupoJie
94

o « Bbu6nmoreka IJOK

1.2 H3HMHCCKHE 2 1 https://m.edsoo.ru/7f4161
BCJIIMYMHBI 94
EeTecTBeHHO-HA . bu6mmoreka IJOK

1.3 TCCTBEHHOHAYHHBI 1 https://m.edso00.ru/7f4161
MCETOJ ITO3HAHUA 9 4

Hroromnopaznery 6

Pa3nen 2.1lepBoHayabHbIe CBeeHUS] 0 CTPOCHHMH BelllecTBa

bubmuoreka LIOK

2.1 CrpoeHueseniecTsa 1 https://m.edsoo.ru/7f4161
94
JIBrmoxeHue u Bbubnuoreka IJOK
2.2 B3aUMOJICHCTBUE 2 1 https://m.edsoo.ru/7f4161
YACTHUII BEIIECTBA 94
A bubmuoreka LIOK
2.3 [ PETATHRIECOCTOARMA 2 https://m.edso0.ru/7f4161
BEIIECTBA
94
HUroromnopasneny 5
Pazgen 3./[Bu:keHue M B3auMo/ieiicTBHE TeJl
MexaHu4deckoe buGimorexa LIOK
3.1 3 https://m.edsoo.ru/7f4161
JIBIDKEHHE
94
MHeDLIsL. Macea bu6mmoreka IJOK
3.2 DHH, ’ 4 1 https://m.edsoo.ru/7f4161
IUIOTHOCTH 94
bu6mmoreka IJOK
3.3 Cuna. Bunsr cun 14 1 2 https://m.edsoo.ru/7f4161
94
Hroromnopasneny 21

Pa3nen 4./1aBiieHne TBEPABIX TeJl, JKUAKOCTEH M ra3oB

Hasnenue. [lepenaua
JIABJICHUS TBEPIBIMU

bubmuoreka LIOK

4.1 3 https://m.edsoo0.ru/7f4161
TEJIaMU, KUIKOCTSIMU 94
U Ta3zaMu —
bubmuoreka LIOK
4.2 JlaBJICHUEKHUIKOCTH 5 https://m.edsoo.ru/7f4161
94
Armocdeproe bubmmotexa ITOK
4.3 p 6 https://m.edsoo.ru/7f4161
JIaBIICHHE
94
JelicTBrE KUAKOCTH U bubmuorexa [IOK
4.4 rasa Ha MorpyxéHHoe 7 1 3 https://m.edso00.ru/7f4161
B HUX TEJIO 94
Hroromopazmemy 21
Pa3nen 5.PaGora u MOIIHOCTB. DHeprus
51 PaboTa n MomHOCTh 3 1 bubmmorexa [IOK

https://m.edsoo.ru/7f4161
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[Iporpamma BocniuTaHus

NM«Ypounasn
AesITeJbHOCTBYIIPUBIICYEHIE BHUMAHHUS
o0yyJaromuxcst K HEHHOCTHOMY acleKTy
N3y4aeMBbIX Ha ypOKax IPEeIMETOB,
SIBTICHUH 1 COOBITHI, THUIIMMPOBAHHE
00CyXJeHNi1, BBICKa3bIBaHUH CBOETO
MHEHUS, BBIPAOOTKH CBOETO JINYHOCTHOTO
OTHOUIECHUSI K M3y9aeMbIM COOBITHSM,
SIBIICHUSIM, JIUIIAM;

IIPUMEHEHHUE MHTEPAKTUBHBIX bopm
y4eOHOH pPabOThl - HHTEIUICKTYyalbHBIX,
CTUMYJIUPYIOIIUX MO3HaBATEILHYIO
MOTHBALHIO, UTPOBBIX METOJIUK,
JIICKyCCHUH, JAIOIIMX  BO3MOXHOCTh
npuodpectu OTIBIT Be/ICHHSA
KOHCTPYKTUBHOTO JMAJIOTa; TPYMIIOBOM
paboThl, KOTOpast ~ y4UT  CTPOUTH
OTHOLICHUsI M JEWCTBOBaTh B KOMAaHJE,
CIOCOOCTBYET PAa3BUTHIO KPUTHYECKOTO
MBIIIICHUS,

moOykaeHne oOyJaromuxcs coOIroaaTh
HOPMBI TIOBE/ICHHS, MpaBuiia OOIICHHUS CO
CBEpCTHUKAMH M I€JarOrH4ecCKUMHU
pabOTHUKAMH, COOTBETCTBYIOIUE YKIaIy

001eo0pa3oBaTenbHON OpraHH3alH,
YCTAQHOBJICHUE " MOACPIKKY
Jo0poxenaTebHOM aTMocdepsr;

OpraHU3aIHUIo HACTaBHHYECTBA
MOTHBUPOBAaHHBIX W  3PYAUPOBAHHBIX
oOydJarommxcsi HaJ  HEYCIEBAIOIIUMHU
OJHOKIIACCHUKAaMH, B TOM 4HCIE C
0CcoOBIMH 00pa3oBaTeTbHBIMU

MOTPeOHOCTSMH, NAIOIMIEro 00yJaroIInMCs
COIMaIBLHO 3HAYMMBINA OIIBIT
COTPYAHHYECTBA M B3aMMHOM [TOMOIIIH;

WHULMAPOBAHUE u MMOLICPKKY
HCCJIeIOBATEILCKOM JIeSITEIbHOCTH
oOyyaromuxcs, IUIaHUPOBaHKE u
BBINTOJIHEHHE WHIUBUAYATbHBIX Hu
TPYIIOBBIX MPOEKTOB BOCIUTATEIBHON
HaIlpaBJIEHHOCTH.

NM«OcHoBHBIE IIKOJbHbIE

JeJIa».y9acTie BO BCEPOCCUHCKHUX aKIUsAX,
MOCBSAIIEHHBIX 3HAYUMBIM COOBITHSIM B
Poccun, MHPE;TOPIKECTBEHHbIE
MEPOIIPUSTHS, CBSI3aHHbBIC C 3aBEpIICHHEM
00pa3zoBaHusl, MEPEXOI0M Ha CICIYIOMIN
YPOBEHb obOpazoBaHusl,
CHUMBOJIM3UPYIOIIUE MPHOOPETCHNE HOBBIX
COLIMAJIbHBIX CTaTyCOB B 00pa30oBaTeNbHON

OpraHu3aIuy, 00111eCTBE; [IEPEMOHIH
HarpaxiaeHuss (Mo uWroram ydeOHOro
nepuona,  roja)  oOydaromMXcst U
MeJaroroB  3a  y4yacTu€ B JKU3HU
oOpazoBaresbHOM OpTaHH3aLH,
JIOCTHXKECHUS B KOHKYpcax,

COPEBHOBAHUAX, OJIMMIINAAAX.
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94
Bbu6nmoreka IJOK

5.2 IIpocThie MEXaHM3MEI 5 1 https://m.edsoo.ru/7f4161
94
MexaHndeckas bubmorexa LIOK
53 4 1 1 https://m.edsoo.ru/7f4161
SHEPTUs
94
Hroro mo pa3geny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I1IO ITPOT'PAMME
8 KUIIACC
KonnuectBoyacoB A DneKTpOHHBIE IIporpamma BocniuTanus
Ne  HaummenoBaHuepasneiaon (wadhpoBbIe)
I/ ¥ TEMIIPOTPaMMBI
porp Beero | KP | IIP o0Opa3oBaTeIbHbBIE
pecypcebl
Pa3nen 1.TensioBblesiBiaeHUsI HUM«YpouHasi 1eITeIbHOCTB)»
CT e I BI/I6HHOTCK3 L[OK TIPUBJICYCHNE BHUMAaHUA 06yqa}0m1/1x051 K
1.1 P 7 1 https://m.edso00.ru/7f41g MCHHOCTHOMY ACTICKTY H3YHACMbIX Ha
CBOUCTBaBCIICCTBA 1C€ YpoOKax nmpeaMeToOB, ABJICHUU U CO6I>ITI/II/I,
== WHHUIUUPOBAHHUE O0CYXKICHHH,
Bubmmoreka LHOK BBICKa3bIBaHUI CBOETO MHEHUS, BEIPAOOTKH
1.2 TerutoBbIeTIPOLIECCHI 21 1 5 https://m.eds00.ru/7f418 cBoero TMYHOCTHOTO OTHONIEHHUS K
& N3y4acMbIM CO6LITI/ISIM, SIBJICHUAM,
UToromnopasien 28 JIMLIAM;TPUMEHEHHE HHTEPaKTUBHBIX (OpM
PaSACIY yueOHOM pabOoThI - MHTEIUIEKTYJIbHBIX,
Paznen 2.2jekTpryecKkie U MATHUTHBIE SIBJIEHUSI CTHMYJTHPYIOIIUX M03HABATENBHYIO
3HeKTpI/IquKI/Ie MOTHBAIUIO, UTPOBLIX METOJUK.
bubnmoreka [IOK L ’
2 1 3apﬂﬂbl. 3ap${)KeHHLIe 7 1 htt // d L[ /7f418 JAUCKYCCHUH, NatOINX BO3MOKHOCTb
) TEeJa U UX 1 ps://m.€easoo0.ru HpI/IO6peCTI/I OIIBIT BEACHUA
o iCe KOHCTPYKTHBHOI'O JIMAJIOra; FPYIIIOBOM
B3aNMOJICUCTBUE ?
paboThI, KOTOPAsk yYUT CTPOUTH OTHOLICHUS
. bu6motexa [IOK - 6
2 2 HOCTOHHHLII/ISHCKTPI/ILI 2 1 7 h // d /7f41 " JE€UCTBOBATh B KOMaH/IE, CIIOCOOCTBYET
- CCKILITOK 0 ttps://m.eds00.ru 8  pa3sBHTHIO KPHTHYECKOTO MBIILICHHUS,
1ce NM«OcHoBHbBIE HIKOJIbHbIE
BH6HHOTeKa LIOK AeJaa».yqyacTtue BO BcepOCCHﬁCKHX
2.3 MaruuTHBICSIBICHUS 6 1 1. | https://m.edsoo.ru/7f418 aKIg”"x’ “OCB;‘”EHH“X SHaYUMEIM
5 1ce COOBITHSAM B I'OCCHUH,
5—6 OK MUPE;TOP’KECTBEHHBIE MEPOILIPUATHS,
DJIeKTpOMarHUTHAsSHH HOIOTCKA 1 CBSI3aHHBIE C 3aBEpIICHHEM 00Pa30OBaHu,
2.4 Ty KIHS 4 https://m.eds00.ru/7f418  yepexomom Ha cieyrommii ypoBeHs
1ce 00pa3oBaHsl, CHMBOJIHM3HUPYIOIHE
HToronopaBHeﬂy 37 HpHOGpeTeHI/Ie HOBBIX COLTUAJIBHBIX

CTaTyCcoOB B 00pa30BaTEIbHOI
OpraHu3aLyH, 00IecTBe; [IePEMOHUH
HarpakaeHus (1o uToraMm y4eOHOTO
nepuroja, rojia) 00yJaronuxcs u
MEeIaroroB 3a y4acTUe B )KU3HU
00pa3oBaTeNbHOM OpraHU3aIH,
JOCTHKEHUsI B KOHKYpCax,
COPEBHOBAHMSAX, OJMMIIMAAAX, BKIa] B
PesepBHOE BpeMms 3 pa3BuTHE 00pa3oBaTENILHOM OpraHU3aIIH,
CBOCH MECTHOCTH;HAOII0ICHHE 3a
MIOBE/ICHUEM O0yJarOIUXCS B CUTYaIHAX
MOATOTOBKH, TPOBEICHHUS, aHAITH3a
OCHOBHBIX IIKOJIBHBIX JIeJI, MEPONIPUSTHIA,
UX OTHOIICHUSIMU C 00yYalOUMUCS
Pa3HBIX BO3PACTOB, C N1EarOrH4eCKUMH
PabOTHUKAMH M APYTUMH B3POCIBIMH.

OBLIEE KOJIMYECTBO

YACOB I10 TIPOTPAMME 68 4 145
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9 KJIACC

KonugectBo DIeKTPOHHBIC [Iporpamma BocHTaHUS
No 11/ HaumeHoBanuepaszien | 4acoB (ungpoBsie)
- OB U TEMIIPOIPaMMbI oOpa3oBaTeIbHbIE
Bcero KP IIP
pecypebl
Pazgen 1.MexanuuecKuesiBJeHUs NM«YpouHasi 1eATeIbHOCTDY
MexaHngecKoe BuGsuorexa [IOK [PHBIICYCHHE BHUMAHUS 00YUaOINXCS K
CHHOCTHOMY acIe 3ydae a
1.1 JBIOKEHHE U CITOCOOBI 7 1 1 https://m.edsoo.ru/7f41a4 MCHHOCTHOMY ACTICKTY H3YHACMBIX Ha -
a6 YpOKax MpeaMeTOB, SIBICHUN U COOBITHIA,
€ro orucanus — WHHULMHPOBAHKUE 00CYKICHHH,
bubauoreka LIOK BBICKA3bIBAHMI CBOETO MHEHUS, BHIPAOOTKH
1.2 BsaumMoneiicTBueren 6 2 https://m.edso0.ru/7f41a4 cBoero TMYHOCTHOTO OTHOLICHHUS K
a6 U3y4aeMbIM COOBITHSIM, SIBICHHUAM, JIAIIAM;
Bu6miorexa [[OK NPUMEHEHHE HHTEPAKTUBHBIX (GopM
4eOHO# paboThI - HHTEIUIEKTYaIbHbIX,
1.3 3aKOHBICOXPAHEHNS 5 2 https://m.edsoo.ru/7f41a4 zTHMym Ifymmnx HogHaBaTeH};Hym
a6 MOTHUBAIIUIO, HTPOBBIX METOANK,
HUroromopasnery 18 JICKYCCHIA, TATOITNX BO3MOYKHOCTD
Pa3nen 2.MexaHu4eckne KoJ1e0aHUs U BOJHBI TPHOOPECTH OTBIT BEJICHHSI
Butmiorexa [IOK KOHCTPYKTHBHOT'O AMAJIOra; IPYIIIOBOM
21 Mexanndeckuekoiieda 9 2 httos://m.ed 17641 paboThl, KOTOpasi yYUT CTPOUTH OTHOIICHHSI
' HISL ps.//m.edsoo.r 8 Y [eiCTBOBATH B KOMaH/IE, CTIOCOGCTBYET
@ Pa3BUTHUIO KPUTUYECKOT'O MBIIIIJICHUS
M Bbubnuoreka IJOK noOyxaeHue o0yJarommxcst coomoaaTh
2.2 3B;iaHquCKHeBOHHH' 8 1 2 https://m.edsoo.ru/7f41la HOPMBbI OBEACHHS, PABHIIA OOLICHHS CO
4a6 CBEPCTHHUKAMH H TI€AarOrHueCKUMHE
pabOTHUKAMH, COOTBETCTBYIOIIHE YKIIALY
Hroronopasneny 17 001eo0pa3oBaTeIbHON OpraHu3alny,
Pa3nen 3.271eKTPOMarHuTHOE MoJIe M 3JIEKTPOMATHUTHBIE BOJIHBI YCTaHOBJICHHE U HOIJICPIKKY
OneKTpOMarHuTHOE Jo0poskenaTeabHON aTMochepl;
Hoje i Bu6muorexa LIOK OpTaHU3aINI0 HACTABHUIECTBA
3.1 3 1 https://m.EdSOO.rU/7f4la MOTHBHPOBAHHBIX U 3PYIAUPOBAHHBIX
3JIEKTPOMArHUTHBIC
— 436 00yYaroIMXCs Hajl HEYCIEBAIOIIUMH
O/IHOKJIACCHUKAMH, B TOM YHCIIE C OCOOBIMH
Hroronopasaerny 3 00pa3oBaTeIbHBIME TOTPEOHOCTIMHE
Pa3nen 4.CBeToBbIESIBJICHHS AAroIIEro 00y4arIMMCst COLMATBHO
3Ha o co €cTBa
3aKoHBI bubaunorexa [IOK B;{a:ilaﬁzgl/ln :;;TmH.prﬂHm e
4.1 pacnpocTpaHeHHS 4 2 Zttgs./l m.edsoo.ru/7f41a HHVIAHDOBAHHE H HOLICPHKKY
CBeTa a .
mcsl HCCIIEZIOBATENILCKOM e TebHOCTH
TTMH3EL H OITHUCCKHE bubmoteka [IOK 00y4aronmxcs, IIaHUPOBaHUE H
4.2 6 4 2 https://m.edsoo.ru/7f41la BbIMOIHEHNE HHANBHAYAIBHBIX H
[IpHOOPHL 4a6 [PYIIOBBIX IIPOSKTOB BOCITUTATEIBHOM
HAIPaBICHHOCTH.
bub6mmoreka [JOK P
4.3 Pasnoerme bexoro 2 2 https://m.edsoo.ru/7f41a MMcOCHOBHbE HIKOLHEle
' CBETA B CIIEKTP ps. - . JeJj1a».y4acTue BO BCGpOCCI/IfICKPIX AKX,
m IIOCBAILIICHHBIX 3HAYUMbIM CO6BITI/I$IM B
Hroronopasneny 10 Poccru, MUpPe;TOPIKECTBEHHbIE
Pasnen 5. KBaHTOBbIeSIBICHHSI M6epOHpI/I$[TI/I$I, CBA3aHHEIC C 3aBCPIICHHACM
00pa3oBaHusl, IEPEX0JI0M Ha CIEAYHOLINit
Vcnyckanue u bubnnorexa IIOK yPOBEHB 00Pa30BAHMS, CHMBOIH3HPYIOIIHE
51 TIOTJIONICHUE CBETA 3 1 https://m.edsoo.ru/7f41a4 pyo6perenne HOBBIX ComMATBHBIX
4aTOMOM ab CTaTycoOB B 00pa30BaTeIbHON OpraHU3aluH,
C Bu6nmoreka [JOK oO1IecTBe; IIepeMOHIH HarpakIaeHus (1o
TPOCHHE aTOMHOTO
5.2 p 4 1 https://m.edsoo.ru/7f41a4 HTOTaM yuebHOTO nepuoza, rojia)
Anpa a6 00yHArONMXCS 33 YIACTHE B KU3HH
o 00pa30BaTEeNILHOW OpraHU3aIHH,
bu6mmoreka [JOK
T NOCTHIKEHHUSI B KOHKYPCaX, COPEBHOBAHUSIX,
ab 00pa30BaTeNFHON OpraHU3aIMH, CBOCH
Hroromopazmemy 12 MECTHOCTH,

Pa3nen 6.I1oBTOpHUTEIBHO-0000IAI0IIHITMOYTb

6.1

IToBTOpEenue u
00001eHne

8 1

1

bubmoteka [IOK
https://m.edsoo.ru/7f41a
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COZIepKaHUs Kypca
¢u3uky 3a 7-9 kiacc

Hroromnopasueny 8

OBLIEE OJIMYECTBO 68 4 20
YACOB I1O ITPOT'PAMME

Brimmcka Bepna 01.09.2023r.

JIMpeKTop IIKOJbI / %f’ / C.I'. benac

(Moanwucs)

4a6
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