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denepanpHas pabodas mporpamMma Mo YydeOHOMY mpenMery «Dusnka
(6a30BBIN  ypoBeHB) (TpeameTHas o001acTh «EcTecTBEHHO-HAyYHBIC MPEIMETHI)
(masee  COOTBETCTBEHHO — TporpaMma Mo (¢us3uke, (Qu3NKa) BKIHOYACT
MOSICHUTEIPHYIO 3alHCKy, COJep)KaHue OOydYeHUs, IUIaHUPYyeMble pe3yIbTaThl
OCBOGHHSI TIpOTpaMMBI 10 (pHU3MKE, TEeMAaTUYECKOE IIJIaHWUPOBAHHUE, KaJlCHIapHO-
TEMaTUYeCKOe TUIAHWPOBAHUE.

I[TOACHUTEJIbHAS 3AIINCKA

®denepanbHas paboyas mporpamMma 1o Gusuke sl 00ydaromMuXcs ¢ 3a1ePKKON
ncuxuyeckoro paspurus (nanee — 3I1IP) Ha ypoBHE OCHOBHOTO 00111€r0 00pa30BaHus
NOJArOTOBJIEHa Ha oOcHOBe denepaabHOrO0 TrOCYAApCTBEHHOTO 00pa30BaTEIBLHOIO
CTaHJapTa OCHOBHOro oOmero oopasosanus (IIpukaz Munnpocsemienust Poccuu ot
31.05.2021 r. Ne 287) (mamee — PI'OC OO0O), denepanbHOM ananTUPOBAHHOU
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 17151 00y4aroUXxcs ¢
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 nos6pst 2022 1. Ne 1025), @enepanbHoil paboueil mporpaMMbl OCHOBHOT'O OOIIIETO
oOpa3zoBaHus 10 yueOHOMY mpeaMmery «®Pusuka» (0a30BbI ypoBeHb), KoHuenmuu
npenojaBanus yueOHoro mpenMera «®dusuka» B 00pa30BaTENIbHBIX OpPraHU3ALMIX
Poccuiickoit  denepanuu, peanu3yromMX OCHOBHBIE  00I1I€00pa3oBaTe/IbHBIC
nporpammel, DenepanbHol  paboyeil mporpaMMbl  BOCHUTAHUS, C  YYETOM
pacnpeseNieHHbIX M0 KJIaccaM IMPOBEPSIEMbIX TPeOOBAaHUM K pe3yJbTaTaM OCBOCHMS
denepanbHO aganTHPOBAHHON 00pa30BATENILHON MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus JIJIs1 00YYAKOIINXCS C 3a/IEPKKON TICUXUUECKOTO Pa3BUTHSI.

O0mas xapakTepucTuKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMM  JUIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIbKY (U3MUECKUE 3aKOHbl MHUPO3JaHus
ABIIIIOTCS.  OCHOBOM COJIEpXaHUsl KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKa BOOPYKAET OOYYAIOMIMXCS HAyYHBIM METOJOM IO3HAHUA,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMeT MakcHUMalbHO HampaBlieH Ha (OPMUPOBAHUE HHTEpeca K
INPUPOJHOMY M  COLUMAIbHOMY MHpY, COBEpPLICHCTBOBAHME I103HABATEIbHOU
nestenbHoCcTH oOyuaromuxcsi ¢ 3[IP 3a cyeT OBNaeHUS MBICIUTEIHHBIMU
ornepauusMu CpaBHEHHUsA, OOOOIIEHHUs, pa3BUTHUE CIIOCOOHOCTU APTryMEHTHPOBATH
CBOE MHEHUE, GOPMUPOBAHNE BOBMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yyenune ¢Qusuku cnocoOCTByeT pa3BuTui0 y oOyuaromuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIIMOHAIILHOM TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh M KPUTHUYECKH AHAIMU3UPOBATH WH(GOPMAIIMIO, MPEACTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTb IpeaAMeETa ISl pPa3BUTHS )KU3HEHHON KOMIIETEHIIUU
oOydarolmuxcsl  3aKJII0YaeTcsi B YCBOGHHM OCHOBBI  (DM3MUYECKUX  3HAHHIH,
HEOOXOUMBIX JUIsI TIOBCETHEBHOM KM3HU; HABBIKOB 3JI0POBOTO U 0€30MACHOTO IS
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YesioBeKa U OKpYXarollei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON
KyJIBTYPBI.

[Iporpamma oTpakaeT coiep:kanue oOyueHus npeamety «Dusnka» ¢ y4eTom
0c00bIX 00pa3oBaTeIbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[1P. OBnaneHne qaHHbBIM
y4eOHBIM MPEAMETOM IMPEICTABISIET ONPEACICHHYIO TPYAHOCTD IS 00YJaromuXcs ¢
3[IP. DOto cBf3aHO €  OCOOCHHOCTSIMHM  MBICIUTEIBHOM  JESATENBHOCTH,
NepUOJUYECKUMU  KOJICOAaHUSAMH  BHHUMAHHs, MalbiM  OOBEMOM  MaMSTH,
HEJOCTAaTOYHOCTHIO OOIEro 3amaca 3HAHUM, TOHM)KEHHBIM I103HABATEIbHBIM
HMHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 Pa3BUTHSI.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOXxoaMma ajanTanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAaHHOW KAaTErOpUH OO0Yy4alomuxcs, y4eT HX
OCOOCHHOCTEW pa3BUTHSA: UCIOJIB30BAHUE aNTOPUTMOB, BHYTPUIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHUE U3y4yaeMOro MaTepuara.

JlanHast mnporpaMma KOHKPETH3UPYET COAEpXKaHUE IMpPEIMETHbIX TEM B
COOTBETCTBUHM C TpeOOBaHMSIMH O0Opa30BaTEIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO
MOCJICAOBATEIBHOCTh M3YUYEHHUS! pa3[eioB (U3UKH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM Y4e€OHOro IMpoliecca, BO3PACTHBIX U
NICUXOJIOTHUECKUX ocoOeHHocTel oOyuarouuxcsa ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOuiero oOpa3oBaHMsl, ONpeNEIsieT MUHUMAJIbHBII HAaOOp OIBITOB, JEMOHCTpAIH,
OPOBOAMMBIX ~ YYHTEIEM B  Kiacce, JabOpaTopHBIX paboOT, BBIMOJIHIEMBIX

00y4arOIMMUCH.
Merognueckorr OCHOBOM u3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOIO
o011ero oOpazoBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOJIXO,

o0ecrneunBaONINN  JTOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX
00pa3oBaTeNbHbIX pPE3yJIbTaTOB MOCPEJICTBOM OpraHu3aluu AKTUBHOMU
MO3HABATENILHON JEATENIBHOCTA OOYYalOUIUXCs, YTO OYEHb BAXKHO NPHU OO0yYeHUU
nereit ¢ 3P, 11 KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusukar»

Obwue yenu wu3ydeHuss ydeOHoro mnpenMera «®Du3MKa» TMPEACTABICHb B
denepanbHOM paboueii MporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 1eIbI0 O0yUEHHUsI ACTeH C 3aJCPKKON MCUXUYECKOTO Pa3BUTHS HA
JAHHOM TIPEIMETE SBJISICTCS: TOBBINICHUE COLMAIBLHON ajanTaiiy JeTe uepes
npuMeHeHne GU3NIEeCKuX 3HAaHUHN Ha TPAKTHKE.

st obygaronuxcst ¢ 3I1P, Tak ke, kKak U 111 HOPMATHUBHO Pa3BUBAIOIIUXCS

CBCPCTHHUKOB, OCBAaMUBarOUINX OCHOBHYIO 06pa3OBaTCJ'H>Hy10 mporpammy,
JAOMHUHHUPYIOIICC 3HAYCHUC an06peTa}0T TaKUe€ yenu, Kak:
= npuoOpeTeHre HuHTepeca M cTpemiieHus oOyuyatomuxces ¢ 3[IP k
HAay4YHOMY MH3YUYCHHUIO IIPUPOABLI, PAa3BUTHC HX HWHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX
CIIOCOOHOCTEM;
u pa3sBUTHE 0a30BBIX HpCI[CTaBJICHI/Iﬁ 0 HaAy4YHOM MCTOAC IIO3HAHHA H
(I)OpMHpOBaHI/Ie HCCJICO0BATCIIECKOTO OTHOIICHHUA K OKPYKaKOIIUM ABJIICHUAM,
3
[okymeHT co3aaH B anekTpoHHow copme. Ne 364 ot 10.09.2025. NcnonHutens: ManbkuHa J1.11. r.I’BJTEKTPOHHbIﬁ
CTpaHnua 3 u3 68. CTpanuua cosgana: 10.09.2025 19:39 =¥ TATAPCTAH



. dbopMupOoBaHHME HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DPU3UKHU;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHue 3TuX 1elield 00ecreurnBaeTcsl peleHueM CISAYIOIUX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npUOOpETEeHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHUEM TOYUYEHHBIX 3HAHUN U C ONOPO Ha TUIaH/CXeMY;

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIIOJIb30BaHUEM (PM3HUECKUX MOENIEH C ONOPOM Ha aITOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbBITHI, J1abOpaTopHble PabOThl W  OKCIEPUMEHTAIIbHBIE HCCIECIOBAHUS  C
MCITIOJIb30BAHUEM U3MEPUTENBHBIX MPUOOPOB (ITOJT PYKOBOJCTBOM YUHUTEIIN);

. OCBOEHHUE MPUEMOB PabOThI ¢ HHPOopMaIen HU3NUECKOTO COAepKaHus,
BKJIIOUass HH(OpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHHUSX (U3UMKH, aHalu3 U
olleHHBaHUE MHGOPMAIIUY;

. 3HaKOMCTBO  cO  cepaMu  NPOPECCUOHATBHOM  JAEATEIbHOCTH,
CBSI3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSX (PU3UUECKON HAYKHU.

Ocob0ennocTH oTOOpa M aganTalUM y4e0HOIro MaTepuaJia no gpusnke

OcHoBoit 00yueHus oOydJarommxcs v 3I1P Ha npeaMeTax
€CTECTBEHHOHAYYHOTO IUKJIA SIBJISETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENIbHBIX
omeparuii (aHaJn3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJIHEHUS
pa3BUBAIOIINX YIPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOW PaOOTHI: aHAN3
WCXOIHBIX JIaHHBIX, IUTAHWPOBAHHME MaTepHalia, OCYIIECTBICHHE TOATAIHOTO W
UTOTOBOTO CAaMOKOHTpPOJISl, a TaKXKE OCYIIECTBISIETCS JHMKBUIAIMS MPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYEeHHOT0 MaTeprasa, oTpaboTKa aJropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpinoe 3HadeHne mpuaaeTcsi YMEHUIO paccKa3aTh O BBITTOJHEHHON
paboTe ¢ TpPaBUIBHBIM YNOTPEOJICHHEM COOTBETCTBYIOIICH TEPMUHOJIOTUU H
COOJIIOICHUEM JIOTUYECKUX CBA3CM B M3iaraeMoM Mmatepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS TMO-TIPEKHEMY SIBIISIOTCS
XapaKTepHBIMU: HEIOCTATOUYHBI YPOBEHb PAa3BUTHS OTACIBHBIX IMCUXUYECKHX
MpOLECCOB (BOCTIPUATHS, BHUMaHUS, MaMSATH, MBIIIJICHUS), CHUKEHHBIA YPOBEHb
MHTEJJICKTYaJIbHOTO Pa3BUTHs, HU3KUNA YPOBEHb BBINIOJHEHUS y4eOHBIX 3aJjaHHi,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpebyercs
I[eJICHANIPaBICHHOE HHTEIUICKTYalbHOE pa3BuTHe oo0yuatontuxcs ¢ 3[1P, oTeeuaromiee
UX OCOOEHHOCTSIM M BO3MOXXHOCTSAM. YueT ocoOeHHocTed oOywaromuxcs ¢ 3I1P
TpeOyeT, 4TOObl MpPU HU3YYEHUHM HOBOIO MaTepuayia oO0sA3aTeNbHO MPOUCXOUIIO
MHOTOKPAaTHOE €ro IMOBTOPEHME; pPaCIIMPEHHOE PAaCCMOTPEHUE TEM U BOIPOCOB,
pPacKpbIBAIOIINX CBA3b (DPU3UKHU C JKU3HBIO; aKTyalln3alMsl NIEPBUYHOIO KU3HEHHOTO
OIIbITa 00YYarOIIUXCS.
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YcBoeHre mporpaMMHOrO0 MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3IIP, mosromy Teopusi muzydaercsi 0e3 BBIBOJOB
CIOXHBIX (opmys. 3amadyu, TpeOYIOIHUEe MPUMEHEHHUs CIOXKHBIX MaTeMaTUYeCKHX
BBIUKMCIICHUA U (PopmMyl, B OCOOCHHOCTH TakKMX TeM, Kak «MexaHuueckoe
IBIKCHUEY», «ApXUMEIOBAa cHila», «MexaHuyeckass SHEprus», «INEKTPUYECKUE
ABICHUSD», «JIEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIIS.

Ocoboe BHMMaHWE TIPH HW3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHM3alliy SKCIIEPUMEHTA, a TAK)KE MPOBEACHUIO (MPEUMYILECTBEHHO HA KaXKJIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid  (BO3MOXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JIeMOHCTpamnuu). HekoTopble TeMbl 0053aTE€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC J1TA0OpaTOpHBIE PabOTHI, KOTOPHIE PA3BUBAIOT YMEHHUE I10JIb30BAThCS
MpPOCTEHIIUMU NPUOOpPaMU, AaHATU3UPOBATH TOJYYEHHbIE JaHHbIE. B CBsI3U C
OCOOEHHOCTSIMU  TOBEJEHUST U JeATelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJIIOJICHUEM TIPABMJI TEXHUKU O€30MaCHOCTH MPU MPOBEACHUH Ja00paTOPHBIX U
MPaKTUYECKUX PaboT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHHE UMM NPAKTUYECKUMU YMEHUSIMH M HaBblkaMHu. [IpemycmarpuBaercs
yYMEHBIICHUE 00beMa TEOPETUUYECKHX CBEACHHUH, BKIIOYCHHE OTACIbHBIX TEM WIIU
LEeNbIX pa3fej]oB B Marepuaibl Uil 0030pHOT0, O3HAKOMUTEIBHOIO  WJIN
(daxynpraTuBHOrO M3yueHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCJICHUN 32 CUET YBEJIMUCHUSI KAUECTBEHHOTO OMUCAHUS SBJICHUHN U MIPOILIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJUTCS Ha PACCMOTPEHUE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKUA C JKU3HBbIO, C TEMH SBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMalibHO ~ WCIOJB3YIOTCS  MEKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCHUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJTHOTO M TOTO K€ Y4eOHOro marepuaia B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbUPOBAHHH, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUH  TIOJYYEHHBIX 3HAHUW W NpPaKTHUYeCKUX yMeHuu. Ilo3Bossd
paccMaTpuBaTh OJWH U TOT >K€ Y4YEOHBIM MaTepuall C Pa3HBIX TOYEK 3PCHHS,
MEXIIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIIEHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUHN U MIPAKTUUECKUX YMEHUH.

IlpumepHble BuABI JesaTedabHOCTH oOy4yawomuxcsa ¢ 3IIP, oOyciioBieHHbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneynBalouIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamerty «Puznka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAs JEKCHUKA TI0 Kypcy (pu3uku
cootBeTcTByeT ®OIT OOO.

Conepxxanue BUAOB AesTenbHOoCcTH oOyuatonuxcsa ¢ 3I[1P Ha ypokax ¢usuku
OTIpE/ICIISAETCS. UX OCOOBIMH 00pa30BaTEeNbHBIMU NMOTPEOHOCTSIMU. [loMHMO mIKUPOKO
ucrnoiab3yeMbix B @OIT OO0 ob6mmx ajisg BceX oOydaromuxcsi BUIOB JIEITEIbHOCTH
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CJIeyeT YCUJIUTh BUBI ACSITEIbHOCTH, ClieHU(UIHBIC ISl JAHHON KaTeropuu JeTew,
o0ecreunBaroIINe OCMBICIIEHHOE OCBOECHUE COAEpPkKaHUs 00pa30BaHuUs 10 MPEAMETY:
YCUJICHUE MPEIMETHO-IIPAKTUUYECKON JEATEIBHOCTH C AKTHUBU3AIMEW CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuayia ¢ OIOPOH Ha aNTOPUTM; IIOIIArOBOCTHY» B U3YyUYEHUU
MaTepuana; HUCIHOJb30BAaHUE [JOMOJHUTEIbHOW BU3YaJIbHOHM OMHOPBI  (CXEMBI,
1a0JIOHBl, ONOpHBbIE TAaOJMUIBI); PEUYEBOM OTYET O TNPOLECCE M Pe3ysIbTare
JESITEIbHOCTH; BBIIOJIHEHUE CIIEHUAIbHBIX 3aJJaHUM, 00ECIEeUnBaIOIIUX KOPPEKIIUIO
peryiauuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jns obyuarommxcsi ¢ 3IIP cymiecTBEeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanioM 1o mpenmery. I[IpoBoautcs crneuuanbHass paboTa MO
BBEJICHUIO B aKTUBHBII CIOBaph O0OYYaIONMIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaemple TEpMUHBI BBOJATCS Ha TIOJMCEHCOPHOM OCHOBE, 0O0s3aTelbHA
BU3YaJlbHAsI MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEAEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3aluy TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAYeT MNPUICPKUBATHCS
CJIEYIOIIUX MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
MI0JIb30BATHCS MJIAHOM, COCTABJICHHBIM IIPH MOJArOTOBKE JOMAIIHETO 33JaHMsl; 1aBaTh
Oojblle BpEeMEHHM TOTOBUTBCA K OTBETY Y JIOCKM; paspemarb JelaTh
MpeBapUTeNbHbIC 3aIMCH, TIOTH30BATHCS HATIISAHBIMU TTOCOOUSMHU.

2. Tlo BO3MOXXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOISUIME U YTOUHSIOLIUE
BOTIPOCHI, KOTOPBIE TOMOTYT MM TOCJIEI0OBATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOESIOB B MPOLIEAIIEM MaTepurare.

4. B npotuiecce U3yyeHUs HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaniaercs
Ha HanboJiee CIOXKHBIE pa3zebl u3ydaemont Tembl. Heo6xoammo yaiie oOpamiaThes K
HUM C  BOIPOCaMH, BBIACHAIOIIMMU TOHMMaHHE Y4YyeOHOro MaTepuala,
CTUMYJIMPOBAThH BOIIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepHara.

MecTo yueOHOro npeamera «@usnka» B y4eOHOM ILIaHE

B cootrBercTBUM C DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00IIero oOpa3oBaHusl yueOHBIN npeameT «Dusnka» BXOIUT
B MpeaMETHYI0 005acTh «EcTecTBeHHBIE HAyKu» W SBISETCA 00S3aTEIbHBIM IS
u3ydenusi. Conepkanue ydeOHOTO mpeamera «®Pusnkay, MOPEACTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer PI'OC OO0, denepanbHOi
oOpa3oBaTeIpHOM MpOrpaMMe OCHOBHOTO 00I1ero ooOpazoBanus, DenepanbHOM
aJanTHPOBAHHONW 00pa30BaTEILHOM MIpOrpaMMe OCHOBHOI'O OOIIero o0pa3oBaHMs
JUIsT OOyYaroIIMXCs € 3aJCP)KKOW TCUXUYECKOTo pasBuThs. OOIIee YWCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus: (pusuku Ha 0a3oBOM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 4yacoB (2 Jaca B HeJien0), B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9
kiacce — 102 yaca (3 yaca B HefIeIni0).
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COHEPXAHUE YUYEGEHOI'O [TPEJAMETA «®U3UKA»

8 KUIIACC

Pa3nea 6. TensioBbIe ABJIeHUSA

OcHOBHblE NONOJNCEHUSL MONEKYIAPHO-KUHEMUYEeCKolu meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvt amomos u monexyis. Onvimbsl, noomeepHcoaroujue
OCHOBHbIE NONOHCEHUS MOSEKYNAPHO-KUHEMUYECKOU Meopull.

Mopaenun TBEPAOro, JKUAKOTO U Ta3000pa3HOrO0 COCTOSHHM BEIECTRBA.
Kpucmannuueckue u amopguvie mena. ObvsacHeHue c8ouUcme 2azo8, Huokocmetl u
MmeépObIX Mmell HA OCHOBE MNONONCEHUU MOAEKVIAPHO-KUHEMUYEeCKOU Mmeopuu.
CmauuBaHue u KanuiisapHvie aeienus. 1eniogoe pacuupenue u cocamue.

Temneparypa. Cesaze memnepamypovl cO CKOPOCHIbIO MENI08020 OBUNCEHUS.

yacmuy.
Buytpennsis  sHeprus. Cnocodvl  uzmeneHusi  GHympeHHel  IHEPIUlL:
menionepeoaia u cosepuienue pabomui. Buowl menionepeoaqu:

Menjionpo8oOOHOCMb, KOHBEKYUS, U3LyYeHUe.

KomuuectBo TemnoTel. Yoenvnas mennoémxocms Geuwjecmea. 1enioobmen u
menjiogoe pasHosgecue. YpasueHue meniogo2o o6aiauca.

IInasnenue u omeepoesanue KpUCMALIUYECKUX gewecms. YoenbHas menioma
nnasnenus. Ilapoobpazoeanue u rondencayus. Hcenapenue (MC). Kunenue.
Yoenvnas mennoma napoobpasosanus. 3asucumocmv memnepamypvl KUneHus om
ammocgepnozo oasnenus. Brascnocmo 6030yxa.

DHeprust TOIJIMBa. YoenvHas menioma c2opanus.

Ipunyunor pabomvr mennosvix osucameneu. KII/] mennosozco oOsucamens.
Tennosvie osucamenu u 3awuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawenus dHepeuu 8 mennioswvix npoyeccax (MC).

Hemoncmpauuu

l. Hab6nronenne 6poyHOBCKOTO IBHKEHHUSI.

2. Hab6nronenue nuddysun.

3. Habmronenue sBIeHU CMauyMBaHKS U KalMJLIIPHBIX SBJICHUM.

4. Habutoienue TemnoBoro paciupeHus Ted.

5. W3meHeHue naBieHMs rasa npu M3MEHEHHH o0BbEMa U HarpeBaHUU WU
OXJIQXKICHHH.

6. [IpaBuna u3MepeHus TEMIIEPATYPHI.

7. Bunsl Tenonepenaum.

8. OxJtaxkieHue npu COBEpUICHUU paOOTHI.

9 HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMU.

10. CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

11. HaOmronenue KUmeHusI.

12. HaGmroneHne moCTOSHCTBA TEMITEPATYPHI MPU TLJIABJICHUH.
13. Moaenu TEIUIOBLIX ABUTATEIIEH.

Jlabopamopnwie pabomul u onvimoul
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1. OnbITel IO OOHAPYKEHHUIO NEUCTBHUS CHJI MOJIEKYJISIPHOTO MPHUTSKEHUS
(2/1eKMmpOHHAA 0eMOHCIMPAYUSL).

2. OnbITHI 1O BRIPAIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM UJIK caxapa.

3. OnpITEl 10 HAOJIOACHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH U
TBEPJIBIX TEIL.

4. OrnpeneneHue JaBIeHUS BO3IyXa B OaJIOHE HITIPHUIIA.

5. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH JIABJICHHUS BO3/yXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

6. Ilposepra cunomesvi JUHEUHOU 3ABUCUMOCMIU ONUHBL CMOAOUKA
AHCUOKOCU 8 MEPMOMEMPUUECKol mpyoKe om memnepamypbi.

7. HaGmonenne u3MeHeHUs] BHYTPEHHEH DSHEpPruM Telna B pe3ysbTare
Terionepeaayn U padboThl BHEIIHUX CHUJL.

8. UccnenoBanue siBaeHUs TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOU U
ropsityer BOJBI.

9. Onpeoenenue Koauvecmea meniomsl, HOJIYYEHHO20 6000l NpU

MenioooMeHe ¢ Hacpemvbim MemaiLiudecKum YUrUHOPOM.
10. HccnenoBanue npoliecca ucrnapeHusl.
11. OmnpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa.
12.  Onpedenenue yoenvroil meniomsl niasieHUs 1bod.

Pazngen 7. Daekrpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SIEKTPUUYECKUX 3apsaoB. BzaummoneicTBue
3apsIKCHHBIX TEJI.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YPOGHe).

Hocumenu snekmpuueckux 3aps0o6. nemeHmapHulli 21eKmpuydeckull 3apsio.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.

DNeKTpUYeCKUul TOK. VYcnosus cywecmeoganusi 321eKmMpuyecKkoco moka.
MCTOYHUKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS DJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIeKMPUYecKull MoK 6 HCUOKOCMAX U 2a3ax.

PaGota W MOIMHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyna—/lenya.
Dnekmpuueckue yenu u nompeoumenu INeKMPUHECKol IHepauu & Ovimy.
Onektpuueckas uenb. Cuia Toka. DIEeKTpuueckoe HanpspkeHue. CONpOTHBIICHHE
MPOBOJIHUKA. YOoenvHoe conpomusnenue gewjecmsea. 3akoH OMa JJid yyacTKa IEu.
[TocnenoBaTenbHOE W MapaJUICIbHOE COCAUHEHHWE TPOBOAHUKOB. Kopomkoe
3aMblKaHue.

ITocTosiHHBIE MarHUTHL. B3auMOAEHCTBUE TOCTOSHHBIX MATHUTOB. Macnummoe
none. Maenumnoe none 3emau u e2o0 3HayeHue Oasa dHcu3Hu Ha 3emae. Onvim
Opcmeoa. Macnumnoe none anekmpuyeckoco moka. llpumenenue 31eKmpomMacHumos
6 mexHuxe. Jlelicmeue  MAa2HUMHO20 NOJSL HA  NPOBOOHUK C  MOKOM.
Dnekmpoosuecamens NOCMosHHO20 moKa. Hcnonvzoeanue snekmpoogueamenei 6
MEXHUYeCKUX YCmpoUCmeax u Ha mpancnopme.
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Onvimur @apaodes. AHenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.

Anexmpozenepamop. Cnocobwi noJyYyenus 9JIeKMPUYECKOU oHep2UU.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu

1. DJIeKTpU3aIUS TeIl.

2. JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.

3. YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.

4. DnekTpocTaTuuecKass UHAYKIIHS.

5. 3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

6. [TpoBOAHUKY U AUDIICKTPUKH.

7. MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

8. HcTouHMKM TOCTOSIHHOTO TOKA.

9. JIeCTBHS SIEKTPUYECKOTO TOKA.

10. DnekTpuyecKuil TOK B )KUIKOCTH.

11. T'a30Bblii pa3ps.

12.  H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 37eKTpUUECKOro HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u MarasuH CONPOTUBJICHUH.

15. BsaummojelicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MopenrpoBaHre HEBO3MOXKXHOCTH pa3AeICHUS MOJTOCOB MarHuTa.
17. MoaenrupoBaHUE MAarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
18.  OmsIT Dpcrena.

19. MarnuTtHOE nose ToKa. DNEKTPOMATHHUT.

20.  JledicTBME MAarHUTHOTO IOJS HA TPOBOJAHUK C TOKOM.

21.  DJeKTpOoABUTaTENb NOCTOSTHHOTO TOKA.

22. HccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU.

23.  OnbiTel @apanes.

24. 3aBUCHMOCTb HAINpABJICHUS HMHAYKIUOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomul u onvimol

1. OneITel MO HAONIONCHHUIO DJEKTPU3AIMK TEl WHIYKIHUEW U Tpu
CONPUKOCHOBEHUU.

2. HccnenoBanue AEHUCTBHUS JJIEKTPUUECKOTO TOJSA HA TPOBOAHUKUA U
TADJIEKTPUKHU.

3. COopka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.

4. HN3mepenue u peryJimpoBaHue CUJIbI TOKA.

S. N3mepenue u peryaupoBaHue HaPsIKEHUS.

6. Hccnedosanue 3agucumocmu cuivl moka, uoyuje2o yepes pe3ucmop, om
CONPOMUBJIEHUS PE3UCOPA U HANPANCEHUS HA PE3UCMOpe.

7. Onwvimui, OoeMoHCmpupyowue 3A8UCUMOCMb 2NIEKMPUYECKO20
CONpOmMuUBIeHUss NPOBOOHUKA OM €20 OJUHbL, NIOWA0U NONEPeyH020 CedeHus U
mamepuana.
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8. IIposepka npasuna crodxicenus HaANps*CEHUU NpU NOCIE008aMeENbHOM
COeOUHEHUU 08X Pe3UCTOPO8.

9. IIposepxa mnpasuna 0ns cunbl MmoKa npu NApaLlebHOM COeOUHeHUU
Pe3UCmopos.

10. Omnpenenenuie pabOThI AIEKTPUUECKOTO TOKA, UIYILETO YEPe3 PE3UCTOP.

11. OmnpeneneHre MOIIMHOCTH JJEKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12.  HccnenoBaHne 3aBUCMMOCTH CWIBI TOKA, HAYLIErO Y€pe3 JaMIIOUKy, OT
HaIIpsSKEHUS HA HEU.

13.  Onpeodenenue KII/[ nacpesamerns.

14. HccrnenoBaHue MarHUTHOTO B3aWUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. HW3yyeHwe MarHMWTHOTO TIOJNA MOCTOSHHBIX MArHUTOB TMPH  HX
00OBEMHEHUY U Pa3/ICIICHUN.

16. HccnenoBaHue I€MCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbITel, IEMOHCTPUPYIOLIWE 3aBUCUMOCTh CHJIbl B3aHMMOJICHCTBUS
KaTYILIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yueHwue IeMCTBUS MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

19.  KoncmpyuposaHnue u uzyyerue pabomsi 31eKmpoo8ueames.

20. WM3mepenue KII/] snexTpoaBUraTeaIbHON yCTAHOBKHU.

21. OnbeITel N0 WCCHEAOBAHUIO SIBICHUS JJIEKTPOMAarHUTHON WHIAYKIIWU:
MCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIlPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pasznen 8. Mexann4yeckue siBJ1eHHUS

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBwxeHue. Hepasnomepnoe npsamonunetinoe ogudicenue. CpenHsisi U MeHOBEHHAs
CKOpOCHb mena npu HepagHOMEPHOM OBUNCEHUU.

Yckopenne. Pasnoyckopennoe npsamonunelnoe osudicenue. (CB0OOOTHOE
nagenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepsriit 3ak0oH Hprotona. Bropoit 3akon Herotona. Tpernit 3akon HerotoHna.
Ipunyun cynepnozuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbA*CeHUs, Culd
MpeHusi NOKosl, Opyaue 8Uobl MpPeHUs.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TATOTCHUSA. Y CKOPEHHE CBOOOIHOTO
naaenus. /Jeuscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepualibHOW TOUKU. AOcontomuo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpenjiéHHol ocvlo pawjerus. MOMEeHT cuibl. [lenmp msxcecmu.

Nmnynsc Ttena. Mzmenenue umnynvca. Mmnyavc cunvl. 3aKOH COXpaHEHMS
uMiyibsca. PeaktuBnoe asmxenue (MC).
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Mexannyeckass pabota M MolrHOCTh. PaboTa cui TsbKeCcTH, ynpyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. IloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MOBEPXHOCTHIO 3eMIu. [lomenyuanvras suepeus cocamou npyxcunsl. Kunernyeckas
sHeprusi. Teopema o Kunmemuueckou sHepeuu. 3aKOH COXPAHECHHS MEXAHUYECKOU

DHEPIHUH.

Jemoncmpayuu

1. HabintoieHne MeXaHW4YecKOro JABMIKEHHUS Tela OTHOCUTEIBHO pa3HBIX
TEJI OTCUETA.

2. CpaBHeHHE TyT€l M TPACKTOPHUIl JBHUYKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne cKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOIO IBUKEHUS.

4. HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

S. HaOnronenue ABMKEHUS TeJla MO OKPY>KHOCTH.

6. HaGntoneHne MexaHMYeCKUX SIBJICHHUM, TNPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHUTEIIBHO
KaOuHeTa PU3UKHU.

7. 3aBUCHUMOCTbD YCKOPCHHA TCJIa OT MACChI TCJIa U I[GﬁCTBYIOHIGﬁ Ha HCTI'O
CHJIBI.

8. Ha6J'IIOI[eHHe PpaBCHCTBA CHII IIpU BBaHMOHGﬁCTBHH TCJI.

9 HM3MeHeHue Beca Tena IIpu YCKOPCHHOM JABH)KCHHU.

10. Ilepenaya umirynbca Ipu B3aUMOAEHCTBUM TEIL.

11. TIpeoOpa3oBaHus I3HEPTUU NIPU B3aUMOJECHCTBUU TEN.

12.  CoxpaneHne UMIyJIbCca PU HEYTIPYTOM B3aUMOJAECHCTBHH.

13. CoxpaHeHue uMIyJibca npu adCOIOTHO YIIPYTroM B3aUMOJIEHCTBHH.

14. HalGmroneHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM MaJCHHUH.

16. CoxpaHeHHe MEXaHMYECKOM »HHEPruu MNpH JBUKEHUU Tela IO
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol

1.  Koncmpyupoeanue mpaxkma 015 pa3zeoHa u 0anibHeuule20 pagHoMEPHO20
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. Omnpenenenre cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUIKEHUS
[IapyKa M0 HaKJIOHHOM MIOCKOCTH.

3. Onpenenenue yCKOpEHHsI Telna NPU PABHOYCKOPEHHOM IBWKEHUH IIO
HAKJIOHHOM IIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJbHOM CKOPOCTH.

5. lIposepra cunome3svi: eciu npu pasHOYCKOPEHHOM OBUMNCEHUU Oe3

HayaibHoU CKopocmu nymu OMHOCAMCA KAk p;z() HeYemmwix yuceia, mo
coomeemcmeyrowue nPpoMeNCYmKu 6peMenu 0OUHAKOBDIL.

6. I/ICCHeI[OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHHUA CKOJIBKCHHA OT CHIIbI
HOPMAJIBHOTO OaBJICHUS.
7. Omnpenenenue koddduIeHTa TPEHNUS CKOTBKEHUS.
8. Omnpenenenne KECTKOCTU IPYKUHBI.
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9. Omnpenenenne paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU Tela
10 TOPU30HTAILHON TTOBEPXHOCTH.

10. Ormpenenenne pabOThl CHJIBI  YOPYTOCTH TIpU MOIBEME Tpy3a
C UCIOJIb30BAaHHEM HETIOABIKHOTO U TIOJBMXKHOTO OJIOKOB.

11. WM3ydeHue 3aKOHA COXpaHEHHS SHEPTHH.

Pa3znen 9. Mexannueckune K0J1e0aHUS U BOJHBI

KonebarensHoe nBmwkenune. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHUN: TIEPHO/I,
4acToTa, aMIuIATyaa. Mamemamuueckuu u npysrcunnviu masmuuxu. llpespawenue
SHepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxaromue konebanus. BeiHy)aeHHBIC Koaebanus. Pe3oHaHc.

Mexannueckue BoJIHBI. (CBOWCTBAa MEXaHWYECKUX BOJH. [IpodonvHble u
nonepeumvle 80HbL. [{MUHA 80IHbI U CKOPOCb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxocms 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyk u
VIbMPA38YK.

Jemoncmpayuu

l. HaGnronenue xoneGaHuil Ted MOJ JAEUCTBHEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaOnronenue BoIHYXIEHHBIX KOJIEOaHHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH.
HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.

JIaﬁopamopubte pabomul u onvimul

l. OnpeneneHre 4YacToTbl M TNEepHOJa KoOJeOAaHUH MaTeMaTUyecKoro
MasITHUKA.

2. Omnpenenenre 4acTOThl U TEpHOJa KOJIeOaHW MPYKMHHOTO MasiTHUKA
(2/1eKmpOHHAA 0eMOHCMPaUUsL).

3. HccnenoBanne 3aBUCHMOCTH TiepHOjJia KOJIEOAHWW TIOJIBEIICHHOTO K
HUTHU TPpy3a OT JJINHBI HUTH.

4. HccnenoBanne 3aBUCMMOCTH  mepuoAa  KoJieOaHUW MNPy KUHHOTO
MAasiTHUKA OT MAacCChl Ipy3a (21eKMPOHHAA 0eMOHCMPAYUL).

3. IIpoBepka HE3aBUCUMOCTH TEepHoJia KoJeOaHUl Ipy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnpITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TEpHOJa  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue  yckopeHHsi  CBOOOJHOTO  MaJCHUS  (2J1eKmpOHHAA
demoncmpayus).

oW W

Pazgea 10. D1eKTPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DONeKTpOMarHuTHOE  MoJie.  OJIEKTpOMarHuTHble  BOJHBL.  Ceoticmea
anekmpomacHumublx 60aH. ILllkana snexkmpomacHummubix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 8O0JIH O COMOBOU CEA3U.
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OnexTpomarHuTHas npupoga cera. CKopocTh cBeTa. BoyHOBBIE CBOMCTBa

CBeETa.

Jemoncmpavyuu

I. CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

JaGopamopnvie pabomet u onvimot’

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHWIIBHOTO
tenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHUS

JlyueBas moziens cBeta. IcTouHUKM cBeTa. [lpsamonunennoe pacnpocmpanenue
ceema. 3ammenus Coanya u Jlynvi. Otpaxkenue cBera. [lnockoe 3epkano. 3axou
ompasicenus ceema.

[Ipenomnenue cBera. 3aKOH TpeloOMIIEHUS cBeTa. [lonnoe @Hympennee
ompadicenue ceema. FHcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUsl 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xon unydert B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocmo u
0aIbHO30PKOCMb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvr Heiomona. Cnooicenue
CNEeKMPpAalbHbIX YBEMO8.

Hemoncmpauuu
[IpsiMmonuHetHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOUpAroIIeil INH3e.

XoJ1 Iy4el B pacCErBArOIIECH JIMH3E.

[Tomydyenue n300pakeHU ¢ TOMOIIBIO JTUH3.

9. [Tpuniun aeiictBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopens rnasa.

11. Pa3noxenwue 6e510ro cBeTa B CIICKTP.

12.  Tlomyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopnsie pabomel u onvimot

XN BB

1.  HccnemoBaHue 3aBUCMMOCTH YTJIa OTPa)KEHUS CBETOBOTO JIy4a OT yrjia
MaJICHUS.

2.  H3ydeHwme XxapaKTepUCTUK M300paKCHHS MpeIMeTa B IFIOCKOM 3epKajie.

3.  HccnemoBaHue 3aBHCHUMOCTH yTrja MPEIOMJICHHS CBETOBOTO Jiyda OT
yriia aJeHusl Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. [Tomy4yenue n300pakeHNi ¢ TOMOIIBI0 COOUPAFOIICH JIMH3HI.

5. Ompeneneanie  (POKYCHOTO  pacCTOSHUS W ONTUYECKOW  CHIIBI

coOuparomeii TMH3bI (I1eKMPOHHAA 0EMOHCMPAYUL).
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6. OnbITEl MO pa3NOKEHUI0 OENoro cBeTa B CHEKTP (2/1eKMpOHHAA
oemoHcmpayusi).

7. OnbITEl IO BOCHIPUATHIO LIBETA IMPEIMETOB IPU MX HAOIIOACHUU 4Yepe3
[[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBanroBble ABJIeHUSA

Onvimel Pezepgopoa v mnaHeTapHas Mojelb atoma. Monens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PagnoaktuBHOCT. Anbgha-, bema- u eamma-uznyuenus. CTpoeHHE aTOMHOTO
anpa. Hyknounasa moodenb amomnozo adpa. Hzomonwvl.  Paouoaxmuenvie
npespawenus. 1lepuoo noarypacnada amomHwix soep.

SAnepHbie peakmuu. 3aKOHBI COXPAHCHUS 3apSIOBOTO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus saoep. cmounuxku snepeuu Connya u 36¢30 (MC).

SAnepnas sHepreTuka. /Jleiicmeus paouoaKkmueHblX U3MYYEeHUll HAd JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

l. CrieKTphbl U3JTy4y€HUs ¥ MOTJIOMIECHUS.

2. CnexTpbl pa3IuvHbIX Ta30B.

3. CnekTp Bogopo/a.

4.  HaOGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

6.  Peructpanus u3inydeHus MPUPOIHBIX MUHEPATIOB M MIPOTYKTOB.

Jlabopamopnwie pabomel u onvimol

1. Habnoodenue cniowHvlx U TUHEUYAMbIX CHEKMPOS U3TYUEeHUS.

2. HccnenoBanne TPEKOB: U3MEPEHUE DHEPTMM YACTULBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusim) (2,1eKmpoHHas 0eMOHCMpPayus).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).

IHoBTOpPUTEIBLHO-00001IAK NI MOAYJIb

[ToBTOpHUTENHEHO-00001IaI0IINN MOAY/Ib IPEIHA3HAYEH JJI CUCTEMaTU3aluu U
0000IIEHUST MPEIMETHOTO COJIEP)KAaHUSA U OMNbITA JAEATEIbHOCTH, MPUOOPETEHHOTO
MPU U3YYEHHUH BCETO Kypca (PU3MKH.

[Ipyn M3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSTEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METaNpEeAMETHBIX  IUJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus,  (Qopmupyercs
€CTECTBEHHO-HAYyYHAs! T'PAMOTHOCTb. OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBACHATH (U3HUECKUE
ABJICHMS, TPUMEHSAS TOJYyYEHHbIE 3HAaHMs, pelmarb 3aJa4d, B TOM YHUCIE
KA4€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIBHOCTHBINA XapaKTEP JAHHOTO pas3zena peaausyercs 3a
CYET TOTr0, YTO yYAIIMECS BBITOIHAIOT 3aJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

15
[okymeHT co3aaH B anekTpoHHon chopme. Ne 364 ot 10.09.2025. UcnonHutens: Manbkuxa J1.M. r.I’BJTEKTPOHHbIﬁ
¥ TATAPCTAH

Ctpanuua 15 n3 68. CtpaHuua cosgaHa: 10.09.2025 19:39



" Ha OCHOBE IIOJYYEHHBIX 3HAHHM pAaclO3HaBaTh M HAYYHO OOBACHATH
(du3nueckue SBJICHUS B OKPYXAIOLIEH PUPOIEe U TIOBCETHEBHON KU3HU;

" MCIOJIB30BaTh IO/ PYKOBOACTBOM II€1Aarora Hay4yHble€ METObI UCCIIEIOBAHUS
¢u3nueckux SABJIEHUH, B TOM YHUCJIE JJs MPOBEPKU THUNOTE3 U MOIyYEHUS
TEOPETHUYECKUX BBIBOZOB;

" OOBACHATH C ONOPON Ha JUIAKTHUYECKUHM Marepuall Mocie OOCYXKIEHHUS C
[I€[arOrOM HAy4yHbIE OCHOBBI HAmOOJIEe Ba)XXHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTMHM, HallpUMEp, IMPAKTUYECKOTO MCIIOJIB30BAHUSA PA3JIMYHBIX MCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALLICHMS M COXPAHEHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUHU.

Kaxxmas w3 TeM [NaHHOrO pasfena BKIKOYAECT  JKCIIEPUMEHTAIbHOE
uccienoBaHue 00OOLIAIOIIEr0 XapakTepa Ha YCMOTPEHHE Iefarora W IpU €ro
nmoMoni. Pasmen 3aBepmiaercss NPOBENCHUEM JUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IVTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbratel ocBoeHHs oOydaromumucs ¢ 3[1P yueOHOro mpeamera
«Du3uka» JOJDKHBI COBIAAATh C pe3yiabTaTaMu demepabHON padoueii MporpaMMel
OCHOBHOTO 00111eT0 00pa30BaHuUs.

HaunGoiiee 3HaUMMBIMU SBIISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbraTte nzyuenust UMKy Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHMS y
oOyuarorierocst ¢ 311P 6yayt chopmupoBansl ciaeayroe TUYHOCTHBIE Pe3yIbTaTh
B YaCTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

MPOSIBJICHHE MHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(bu3nYecKo HayKH;

IIEHHOCTHOE OTHOIIICHUE K JIOCTHYKCHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) rpaXJIaHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHHUU OOIICCTBEHHO-3HAYUMBIX U
OTUYECKUX TPOOJIEM, CBS3aHHBIX C TPAKTUYCCKUM TIPUMCHCHHEM JTOCTHIKCHHUN
bu3uKy;

OCO3HAHME BAXHOCTH MOPAIBHO-ITHYECKUX TPHUHIIAIIOB B JEATECILHOCTH
YYEHOTO;

3) 5CTETUUYECKOT0 BOCIIUTAHUS:

BOCIIPUSTHE DCTETUYECKUX KAYECTB (PU3NUYECKOW HAyKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHHUS:
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OCO3HAHHWE IICHHOCTH (U3NUECKOW HAyKH KaK MOIIMHOTO WHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PpAa3BUTHUS TEXHOJIOTHH, Ba)KHEWIIEH COCTaBISIONICH
KYJbTYPBI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBHOCTH, MHTEpEca K UCCIeI0BATEIbCKON
NEeSTENbHOCTH;

5) dbopmupoBaHUs KYyJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO OJaronoIyqus:

OCO3HaHHME IIEHHOCTM Oe3omacHoro oOpa3a JKHM3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXHOCTH MPaBUJI 0€30MMaCHOTO MOBEICHUS Ha TPAHCTIOPTE,
Ha JIOPOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B IOMAIITHUX YCIOBHSX;

c(hOpMHPOBAHHOCThH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO TpaBa Ha ONTHOKY
¥ TAKOTO e MpaBa y JPYroro 4eJoBeKa;

6) TPy/AIOBOTO BOCIIUTAHMUSL:

7) aKTUBHOE ydYacTHE B PEIICHUHM INPAKTHYCCKUX 3aaad (B paMKaX CEMbH,
oOpa3oBaTeNpHON  OpraHW3allid,  HACEJICHHOr0  IMyHKTa, POJHOrO  Kpas)
TEXHOJIOTMYECKOW W COIMAJIbHOM HAIpaBICHHOCTH, TPEOYIONIMX B TOM YHCIIE U
(bu3MYeCcKuX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodeCcCuii, CBSI3aHHBIX ¢ (DU3UKOM;

8) IKOJIOTMYECKOTO BOCTIUTAHMUS:

OpUEHTallMd Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUM [JIS pEIICHUs 3aJad B
00JIaCTH OKpYXarolel Cpeibl, MIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MTOCJICICTBHAM JIJISI OKPYKAIOIIEH CPEIbI;

OCO3HAHHWE TJI00aTBLHOTO XapaKTepa JKOJOTHYECKHX MpoOJieM W TyTed Hux
pEIICHMS;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHUSIM COLIMAIBHON M IPUPOIHOM CPEJIbL:

MOTPEOHOCTh BO B3aUMOJACHCTBUU TIPH BBITTOJIHCHWHM HCCIICIOBAHUNA H
MIPOEKTOB (PM3HUECKON HANTPABICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTUYECKYIO
TeSTENBHOCTD;

nOTpeOHOCTh B (DOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYIUPOBAThH
UJIEHU, TIOHATHSI, TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HaHUE JCHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKY;

TJIAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PM3UUECKHUX 3HAHHM;

CTpEMJICHHE aHAJIM3MPOBATh W BBISBIIATH B3aUMOCBSI3U MTPUPOJILI, O0OIIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUCCKUX 3HAHUM;

OLICHKA CBOMX JCWCTBUM C YYETOM BIUSIHHAS HA OKPYXKAIOIIYI0 CpENy,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICCTBUM.

METAINPEAMETHBIE PE3YJIBTATHI

Ognaodenue ynugepcaibHblMu yUeOHbIMU HOZHAGAM EIbHBIMU OCUICHEUAMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHMIA);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMK, OCHOBAHHS IS
000011IeHNs U CpaBHEHUS;
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BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBJICHUSIM;

BBISIBJIAITb NIPUYMHHO-CJIC/ICTBEHHBIC CBS3M TPU  HM3YYCHUH (DUIUUECKUX
SBJICHUM W TMPOIECCOB, MPOBOJUTH BBIBOJIBI C HCIOJIB30BAHUEM JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3MUECKHUX
BEJIMYMH, P HEOOXOAUMOCTH TOJT PYKOBOJICTBOM YUMTEJIS;

BBIOMpaTh CIoco0 pemieHus ydeOHOW (Qusnueckol 3amaud  (CpaBHEHHE
HECKOJIbKMX BAapUaHTOB pEUIEHUs, BbIOOp HauOOJee NOAXOAAIIEr0 C YYETOM
CaMOCTOSITEITHHO BBIICIICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKUE CHCTBUS:

WCITOJIB30BATh BOIIPOCHI KaK MCCIICA0OBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh TI0 IUJIAHY OIBIT, HECIOXKHBIA (U3HUECKUH AKCIICPUMEHT,
HeOOIbIIOE HCCleoBaHuE (U3UYECKOTO SIBJICHUS, IPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUHTEJIS;

dbopmynaupoBaTh OOOOIIEHHS M BBIBOABI MO pPE3yJibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITa, UCCIIEIOBAHUS C OTIOPOM Ha IJIaH/aITOPUTM.

3) pabora ¢ uHbopMaIHei:

NPUMEHSTh PA3IMYHBIE METOJbl, MHCTPYMEHThI U 3alpoChl MpU TOHUCKE U
otOope mHGOPMAIIMU UM JTAHHBIX C YYETOM MPENJIOKEHHON y4eOHOU (pu3nuecKon
3aJ1auu, IpU HEOOXOAUMOCTH IO PYKOBOJACTBOM YUUTEIS;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh HH(HOPMAIINIO PA3IMYHBIX BUIOB U (GOPM
MIPEICTABIICHHS;

CaMOCTOSATENLHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
uHDOpMAIMU W WIIIOCTPUPOBATH peEIIaeMble 3a7add HECIOXHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKor U UX KOMOMHAITUSIMU, TTO PYKOBOJACTBOM YUHUTEIIS.

Ognaoenue YHUBEPCAIbHBIMU yueoHvIMuU KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obiienue:

B XOJIe 00CYXJIeHHsI y4eOHOTO MaTepHuaa, pe3yJbTaToB J1abopaTOpHBIX paboT
M TIPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMbI M BBICKA3hIBAThH
UJIeU, HalleJICHHbIE Ha peIIeHHEe 3aJayd W TOJJep’KaHue OJiarokenaTeabHOCTU
OOIIIEHHS;

COTIOCTaBIISATh CBOU CYXKJICHHSI C CYXICHUSMU JIPYTUX YYaCTHUKOB JUAJIOra,
oOHapy>KHUBaTh Pa3IMUNEC U CXOJICTBO TO3UITUH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJUYHO TIPEJCTaBIATh PE3YIbTaThl BBITIOJHEHHOTO (PH3WYECKOTO OIbITA
(3KCTIepUMEHTA, HCCIICIOBAHUS, TIPOCKTA).

2) coBMECTHasl IeSITENBHOCTD (COTPYIHUYECTBO):

MOHMUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHIYaIbHOM
pabOTHI PU PEIICHUH KOHKPETHOU (PU3NUIeCcKO TpOOIeMb;

MPUHUMATH 1€ COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
TOCTIKEHUIO: PACTIPEIesATh PO, 00CYX)IATh MPOIECCHl U PE3yIbTAThl COBMECTHOM
paboThI, 00001aTh MHEHUS HECKOJIBKUX YEJIOBEK;
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BBITIOJIHATh CBOIO YacTh padOTHI, MOCTHTas KadueCTBEHHOTO pe3yJibTara IIo
CBOEMY HAIIPABJICHUI0O W KOOPAWUHUPYS CBOU JEUCTBUS C APYTUMH YJICHAMHU
KOMAaHJIbL;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENbHO COPMYITHUPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBHSI.

Osnaodenue yHugepcanbHbIMU y4eOHbIMU PeZYAAMUCHBIMU OCUCMBUAMU:

1) camoopranu3zanus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CHUTYAIUSAX, TPEOYIONTUX IS
pereHus GU3NIEeCKIX 3HAHUI;

OpPUEHTUPOBAThCA B  PA3IUYHBIX  MOJXOJAaX  MPUHITUS  pEUICHUM
(MHOUBHIyaTbHOE, TIPUHSATHUE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUN TPYIION);

COCTaBJISATh AJITOPUTM pelieHrs GU3NIECKON 3aJja4 WU JIaHa UCCIIeA0BaHuUs
C Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, MO/l PYKOBOJICTBOM
YUHUTES.

2) cCaMOKOHTPOJIb:

JlaBaThb OIIEHKY CHUTyallUM U Tpe[jararb IUlaH €€ W3MEHEHHs, IMpu
HE0OXOMMOCTH TO/I PYKOBOJICTBOM YUHTEJIS;

OOBSCHATh  TPUYMUHBI  JOCTIKEHHSI  (HEJAOCTHMXKEHHUS)  pe3ybTaToB
JeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEHU U YCIOBUSIM.

3) SMOIMOHAJIbHBIN MHTEIIIEKT:

CTaBUTh ce0sl HA MECTO APYroro 4esioBeKa B XOJ€ CIOpa WU JAUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTroro.

4) npuHsTHE C€0S U IPYTUX:

MpU3HaBaTh CBOE MPABO Ha OMIMOKY MPU PEIICHUH (PU3MUECKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMBI U TAKOE YKe MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeIMETHBIM Pe3yJbTATAM OCBOCHUA Y4eOHOIO mpeaMera
«Du3nuKa», pacnpeaejeHHbIe 110 10AaM 00y4eHUs

Pe3ynpTaThl Mo roaam (GopMyIHpPYIOTCA MO MNPUHLHUINY J0OABJIECHUS HOBBIX
pe3yabTaTOB OT ToAa K roay (pe3ynbTaTbl OYEPEeAHOr0 roja IO YMOJIYaHUIO
BKJIFOYAIOT PE3YyJIbTAThl NPEIBITYIIHNX JIET).

8 KVIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpaXKaTh
c(OpPMUPOBAHHOCTH Y O0YYAIOUTUXCS YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATUAX U ONEPUPOBATHh UMU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBHKEHHE aTOMOB MU MOJIEKYJI, arperaTHble
COCTOSIHUMSI BEILIECTBA, KPUCTAJUIMUECKHE U aMOp(HbIE Tesa, HACBIIICHHBIH U
HEHACBIIICHHBII TMap, BIAXHOCTh BO3[yXa; TEMIEpaTypa, BHYTPEHHSA
SHEprus, TEMJOBOM JBUTATENb; JJIEMEHTApHBIA AIEKTPUYECKUA 3apsj,
AIIEKTPUYECKOE  TOJIe, MPOBOJAHUKA U  JUAJIEKTPUKH,  TOCTOSHHBIN
AIIEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;
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— pa3nuuaTh SBIEHUS TIOCJE MPEABAPUTEILHOTO OOCYXKICHHS C IEIaroromMm
(TemyioBoe pacHIMpeHHe/ckaThe, TeIulonepenaya, TEeIMJIOBOE€ pPaBHOBECHE,
CMayMBaHue, KaNWUIAPHBIE SIBIICHUS, MCIApEHUE, KOHJCHCAIMs, TUIaBJICHHE,
KpHUCTaIIA3AIUS (oTBepaeBaHuUe), KUTICHUE, TerJIonepeaaya
(TemIONpOBOJIHOCTh, ~ KOHBEKIIMS,  W3JIy4Y€HUE);  OJEKTpU3alus  Tel,
B3aMMOJECHUCTBUE 3aps0B, JCWCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJICHCTBAEC MArHUTOB, JEWCTBHE MArHUTHOTO  IIOJIS
Ha TTPOBOJTHUK C TOKOM, JJICKTPOMArHWUTHAs WHIYKIMSA) IO OINHUCAHHUIO MX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
duznyecKoe sBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEAarora MPOSBICHUE HW3YYCHHBIX (PU3NUECKHUX
SBJICHUM B OKPYXKAIOIIEM MHPE, B TOM yucie GU3NUECKUE SBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSDKCHHUE U KaMWJUISIPHBIC SBJICHUS B IPUPO/JIE, KPUCTAIIIBI B
npupoae, wuznydeHue ConHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI,
oOpa3oBaHH€ pOCHI, TyMaHa, WHEs, CHEra; OJJICKTPUYECKUE SBJICHUS B
aTMocdepe, IJICKTPUIECTBO KUBBIX OPTraHW3MOB; MAarHUTHOE TOJIe 3eMIIH,
npeid MmomocoB, pojib MAarHUTHOTO MOJIA JUIsl JKM3HM Ha 3eMJie, MOJISIPHOE
CUSHUE; TPY 3TOM IEPEBOJANTHh MPAKTHYCCKYIO 33/1a4y B YUCOHYIO, BBIICISATH
CYILLIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— OMNHUCHIBATH TMOJ PYKOBOJCTBOM II€larora ¢ OOCYXJICHHEM IUIaHa pPabOThI
U3Y4YCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, HCHONB3Ys (pu3nyeckue
BETMYMHBI (TeMIeparypa, BHYTPEHHSII OJHEPrus, KOJIMYECTBO TEIUIOTHI,
ylenbHas TEIUIOEMKOCTh BEIECTBA, yJEIbHAsl TEIUIOTa IJIaBJICHUS, yAelIbHAs
TEIJIoTa MapooOpa3oBaHMs, yHAelbHas TEIUIOTa CrOpaHWsl  TOTUIMBA,
KOA(DUIIMEHT MONE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/yXa, OJEKTPUYECKUM 3apsl, CUJia TOKa, DJIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTHBIICHUE TPOBOAHHUKA, YJIEILHOE COMPOTHBIICHHEC
BEIllECTBA, pab0OTa M MOIIMHOCTh DJJEKTPUUECKOTO TOKAa); MpPHU OMHCAaHUU
MpaBUIBLHO TPAKTOBAaTh C TIOMOIIBIO Tefarora (PU3WYECKHA  CMBICI
WCIIONIB3YEMbIX BEJIMYHMH, O0003HAYEHUS W CIUHUIBI (U3HUCCKUX BEITUYHH,
HaxOJIUTh (OPMYJIBI, CBS3BIBAIOIINC JAaHHYIO (PU3HUCCKYI0 BEIUYHHY C
IPYTUMH  BEIMYMHAMH, CTPOUTh TpadUKH H3YyYEHHBIX 3aBUCHUMOCTCH
(M3UICCKHUX BEIIMYHH,

— OMNpeAeNsTh MOCe MPEABAPUTEIBLHOTO OOCYXICHHUS C TEJaroroM CBOMCTBA
Ten, (U3NYECKUE SBICHUS M TPOIIECCHI, UCIOJIB3Ys] OCHOBHBIC TMOJOKCHHUS
MOJICKYJIIPHO-KHHETUYECKOH  TEOpPUHM  CTPOEHHUS  BEIIECTBA,  PHUHIIMI
CyHepHo3uliny mnojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHMsS 3apsja,
3akoH OMma Uil yyacTka ILenu, 3akoH J[coyns—/lenya, 3aKOH COXpaHEHUA
DHEPTUU; TIPH 3TOM HAXOAWTH CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa W €ro
MaTeMaTU4YECKOe BBIPAKEHHE C OMopod Ha MudpoBbie 00pa3oBaTEiIbHbBIC
pecypcehbl;

— COOTHOCHTb IOl KOHTPOJIEM Meaarora (hu3n4eckue nporecchl U CBONCTBA Tell,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTyallMii TMPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, Mpy TOMOIIH TeIarora BISBJIATh TPUIMHHO-CIIECACTBEHHBIC CBS3H,
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CTPOUTH 00BsICHEHUE U3 |—2 JOTHYECKHX IIAaroB ¢ ONOpoi Ha 1—2 M3yYEeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pelaTh TUIOBBIE pacYETHBIC 3aauu B 1—2 NEHCTBHA C ONOPON Ha AJITOPUTM,
pEIBapUTEIBLHO Pa300PAHHBII COBMECTHO C MEJArOroM, UCIONIb3Ysl 3aKOHbI U
(opMyiibl, CBA3BIBaIOIINE (PU3UUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a1a4M 3aIMCBHIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK TAHHBIX IS
pelleHusl 3aJayd, BeIOMpAaTh 3aKOHBI U (POPMYJbI, HEOOXOMUMBIE IJs €€
pelIeHns, NPOBOAWTH pPACYETBI M CPAaBHUBATH IIOJIYYEHHOE 3HAYECHUE
(¢u3nYeCcKOi BETUYNHBI C U3BECTHBIMU JAHHBIMU;

— HMETh MPEJACTaBICHUE O MpoljIeMax, KOTOPble MOKHO PEIIUTh MPU MOMOIIU
(u3nYEeCKUX METOJOB IOCIIE MPEABAPUTEIBHOIO OOCYKIEHHS C IEaroroM;
UCIIONb3Ys OIMCaHue HCCIICIOBaHNUS, BBIJEIIATD IIPOBEPSIEMOE
IPEANOJIOKEHNE,  OLICHMBATh  IIPABWIBHOCTh  IIOPSAKAa  NPOBEACHUSA
UCCIICOBAHNUs, 1€J1aTh BbIBOJIBL;

— yMETbh HAaXOJUTh C MCMOJIb30BaHUEM LU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WK (DU3UYECKUX CBOMCTB Tell
(KanmuJuIsIpHBIE SIBJICHUS, 3aBUCHUMOCTH JaBJICHHUS BO3[yXa OT €ro o0bEMma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYYEHHUH OT
LBETA M3JIy4aroUIeil/MOTIIOMAIONIEH MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOIbI
OT TEMIIEPATYPBI KUAKOCTHU U IUIOLIAAU €€ TOBEPXHOCTH; IEKTPU3ALUA TEI U
B3aUMOJEHUCTBUE DIIEKTPUYECKUX 3apsA0B; B3aUMOJEHUCTBUE IOCTOSHHBIX
MarHuTOB, BHU3y&JIM3alMsl MArHUTHBIX IIOJE€M TOCTOSSHHBIX MarHUTOB;
NEUCTBUSA  MAarHUTHOIO  IIOJA HAa  IPOBOAHUK  C TOKOM,  CBOMCTBA
AJIIEKTPOMAarHuTa, CBOWCTBAa  JJIEKTPOABHUIATENsl  MOCTOSIHHOTO  TOKA):
(opMynupOBaTh MPOBEPSEMbIE TNPEANOIOKEHHUsS,, COOMpPAaTh YCTAHOBKY U3
MPEAJIOKEHHOT0 000PYI0BaHUS C OMOPOM Ha CXEMY; OMMCHIBATH XOJI OMbITA U
(OopMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM MEAAr0ra;

— UMETh TMPEACTABICHHS O M3MEPEHUM TEMIEPATypbl, OTHOCUTEIBHOU
BJIQYKHOCTHU BO3yXa, CWJIbI TOKA, HAIIPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOPOB W JaTYUKOB (U3MUECKUX BEIMYMH, MpPU MOMOIIM Meaarora
CpPaBHUBATHh PE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHOW aOCOJFOTHOU
IIOIPEIIHOCTH;

— TPOBOJMUTH COBMECTHO C IIE€JAroroM MCCIEN0BaHUE 3aBUCUMOCTH OJHOU
(¢u3HUecKoil BEIMYMHBI OT JPYTrOW C WCIOJB30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBHCHUMOCTb CONPOTHUBIICHUSA TMPOBOJHHUKA OT €ro JUIMHBI, IUIOIIaau
NONEPEYHOTO CEYEHUS U YAEIBHOTO CONMPOTHUBIIEHUS BELIECTBA IPOBOJHUKA;
CUJIBl TOKA, WAYILIETO0 4Ye€pe3 NPOBOJHUK, OT HANPSHKEHUS Ha IMPOBOIHUKE;
UCCIIEOBAHUE  IOCIEAOBATENBHOTO M MAPAJUIEIBHOTO  COECIMHEHUN
IPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHHME, COOMpAaTh YCTAHOBKY U
BBIITOJIHATh U3MEPEHHUS IO, PYKOBOACTBOM I€Arora, CaeAays NpeaIoKEHHOMY
1aHy, (PUKCHUPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, JeNaTh BHIBOJBI IO Pe3ysbTaTaM MCCIIEeOBAaHUS TOce 00CyXKIeHUs
C IIEJaroroM;
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— COOTHOCHTb KOCBEHHbIE H3MEpeHUs (U3MUECKUX BENIUYUH (yAeTbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBIIEHHE MPOBOAHHUKA, pabOTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA): € IOMOIIBI0 IeJarora IUIAHUPOBaTh HU3MEPEHMUS,
coOupaTh  JKCIEPUMEHTAIBHYI0  YCTAaHOBKY, CIEAys  MPEUIOKEHHON
MHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BEJTUUMHBI,

— coOmoaTh MpaBujia TEXHUKUA OE30MacHOCTH MpH padboTe ¢ 1abopaTopHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;

— CONOCTaBIATh C TOMOINBIO TEAarora MPUHIUMBL JEHCTBUS HM3YyYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM HA UX ONMHUCAHUSA (B TOM YHUCIIE:
CUCTEMA OTOIUIEHHS JOMOB, TUIPOMETp, MapoBas TypOMHa, aMIEpMETp,
BOJIBTMETP, CUETUYMK DJIEKTPUUYECKOW SHEPruH, HIIEKTPOOCBETUTEIbHBIE
npuOOphl, HarpeBaTeNbHBIE SJIEKTPONPUOOPHI (IIPUMEPHI), SJIEKTPUUECKHUE
OPEIOXPAHUTEIH; 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb MOCTOSHHOTO TOKa),
HCIIONIB3YSl METOJWYECKHME MaTepuaiabl O CBOMCTBaX (PM3MYECKHUX SBICHUH U
HE00XoAnMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh IMOCJE MPEABAPUTEIBHOTO OOCYXKICHHS C IMEJaroroM MpoCThIe
TEXHUYECKHE YCTPOWMCTBA U W3MEPUTEIbHBIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JABUTaTelb BHYTPEHHEIO CrOpaHHus, DSJIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LEeNell ¢ MOoCHeA0BaTeIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAYCHMUS
AJIEMEHTOB 3JIEKTPUUECKUX LIeTIeH;

— MPUBOJAUTH MPUMEPHI/HAXOAUTh HMH(GOPMALMIO O IpUMEpax MNPaKTHUECKOTO
UCTIONIb30BaHUsl  (DU3MUECKUX 3HAHWKW B  TIOBCEIHEBHOW O KM3HH NS
oOecrieueHus 0€30MacHOCTU MpPU OOpaIIEeHUH ¢ MPUOOPaMU M TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHHS 370POBBS M COONIONCHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

— OCYWIECTBJISAITH C TIOMOIIBIO THefarora MOMCK HHGpopMauuu (HU3HUECKOTrO
coliep)kaHusi B ceTh VIHTEepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUM U MyTEM
CPaBHEHHUS JOMOJIHUTEIbHBIX MCTOYHHKOB BBIIEIATH MH(POpPMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;

— HCIIOJIb30BaTh MPHU BBHIMOJTHEHUN YUEOHBIX 3aJaHUil OTOOPAHHYIO TMEAarorom
HAYYHO-TIOMYJSIPHYIO JTUTEpaTypy (GU3MUECKOTO COACPIKAHUS, CIPABOYHBIC
MaTepuaibl, pecypchl ceTu HTepHeT; BianeTh npuéMaMy KOHCTIEKTHPOBAHUS
TEKCTa, peoOpazoBaHusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OIOPOI Ha AJITOPUTM U YTOUHSIOIIME BOIPOCHI Te/1arora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJEHHEM IulaHa paboThI
MMMCbMEHHBICE W KpaTKUE YCTHBIE COOOIIeHUs, 0000mas WHPOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (PM3UYECKOTO COJIEPKaHUsA, B TOM UHUCIE MyOIMYHO
MPEICTABIATh PE3YIbTAThI MPOCKTHON WM UCCIIENOBATEIBCKON AeSTEIbHOCTH;
OpU 3TOM I'PaMOTHO MCHOJIb30BaTh M3yUYEHHBIH MOHSATUHMHBIN ammapaTr Kypca
(u3MKH, CONPOBOKIATH BHICTYIIJICHUE NPE3EHTALIUEN;

— IpU  BBINOJHEHMH YYE€OHBIX IPOEKTOB M HCCIEAOBAHUN  (DU3MUECKHUX
MPOLIECCOB MOJ PYKOBOJACTBOM I€Iarora pacnpeaesTh 00I3aHHOCTH B TPyIIIe
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B COOTBCTCTBHH C ITIOCTABJICHHBIMHU 3adad4aMu, CIICAUTDH 3a BBIITOJIHCHUECM I1JIaHa
I[GﬁCTBI/Iﬁ U KOPPCKTUPOBATH €TI0, aICKBATHO OLICHUBATDH COOCTBECHHBIN BKJIaJ B
ACATCIbHOCTL TI'PYIIIBI; BBICTPAWBATh KOMMYHHKATHBHOC BBaHMOﬂCﬁCTBHC,
IMPOABJIAA TOTOBHOCTL PAa3pCllIaThb KOH(l)J'II/IKTBI.

9 KUIIACC
[TpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE  JIOJDKHBI  OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUM:

— OpPHUEHTUPOBATHCA B MOHATHSAX U ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cucTteMa OTcu€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBIXKEHUS, AedopMarus (ympyras, IlacTH4ecKas), TPEHUE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TEperpy3Kd; UEHTP
TSKECTH; aOCONIOTHO TBEPAOE TEJNO, LEHTP THKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHWYECKHE KOJeOaHHWs U BOJIHBI, 3BYK, HUH(}pa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, LIKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U AIbHO30PKOCTb, CHEKMPbl UCNYCKAHUS U NO2TIOUeHUSL,
anb(da-, 6eTa- 1 raMMa-u3Ty4CHHUsI, U30TOIIbI, SJIEPHAsI SHEPTrEeTUKA;

— COOTHOCHUTbH SIBJIEHUSI IIOCJIE€ MPEIBAPUTEIBHOTO OOCYXKIEHHUS C MEeAarorom
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJeHue Tell,
PaBHOMEPHOE JBHKEHHE MO OKPY>KHOCTH, B3aUMOJIEUCTBHE TE€J, PEAKTUBHOE
IBWKEHUE, KoJjebaTellbHOE [BI)KEHHE (3aTyXalollue M BBIHYKICHHBIC
KojebaHus1), PE30HAHC, BOJIHOBOE  JIBIDKEHHME, OTpaK€HHWE  3BYKa,
MPSAMOJIMHEMHOE PacpoOCTpaHEHUE, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA, MOJTHOE
BHYTpPEHHEE OTpPaKEHUE CBETa, pa3joKeHHe Oenoro cBeTa B CHEKTp H
CIIOKE€HUE  CIEKTPaJbHBIX IIBETOB, JHCIEPCUS CBETa, €CTECTBEHHAas
pPaZMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEMUYaTOro CIEKTpa HU3Iy4YeHHUs) IO
ONMCAaHUID WX  XAPAaKTEpPHBIX CBOMCTB W Ha  OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SBJICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJarora MNposIBICHUE H3YyYEHHBIX (DHU3HMUECKUX
SABJICHUM B OKpYyXkaroieM Mupe (B ToM uuciie (pU3nv4ecKue BJICHUs B IPUPOJIE:
OPWIUBBL U OTJMBBI, JIBI)KeHHE IUIaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE
JIBWKEHUE  JKUBBIX  OPraHU3MOB,  BOCIPHUSITUE 3BYKOB  >KMBOTHBIMH,
3eMJIETPSICEHUE, CECMHMUYECKUE BOJHBI, IIyHAMH, 3XO0, LIBETa TEJ, ONTUYECKUE
SBJICHUS B npupoze, OnoJ0oruYecKoe JEeNUCTBUE BUJIUMOTO,
yIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO  M3JIYYEHUM,  €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, paJUOaKTUBHOE W3IIyYCHUE
MIPUPOAHBIX MUHEPAJIOB; AECHCTBUE PAJUOAKTUBHBIX M3JIyYEHHI Ha OpraHu3M
YeJI0BEKA), IPU 3TOM O] PyKOBOJCTBOM I€Jarora NepeBoUTh MPaKTUYECKYIO
3ajaqyy B  yueOHYyI0, BBLICNATh CYIIECTBEHHbIE  CBONCTBA/MpU3HAKU
(u3znyecKuX SBICHUH;

— ONKCHIBATh MOJ PYKOBOJCTBOM TIenarora ¢ OOCyXIEHHEM IulaHa paboThI
U3yYEHHbIE CBOMCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIONb3Ys (PU3MUECKHE
BEJIMUYUHBl (CpeAHsisi U MTHOBEHHAs CKOPOCTb Tejla MpU HEPAaBHOMEPHOM
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JBWKEHUU, YCKOPEHUE, NTEPEMELIEHUE, ITyTh, YIJIOBas CKOPOCTbh, CHUJIA TPEHHS,
CWJIa YIPYIOCTH, CHUJIa TSXKECTH, YCKOPEHUE CBOOOJHOrO MaJCHMs, BEC Tea,
UMIYJbC TEJa, HMIYJbC CHJIbl, MEXaHHuYecKas pabdoTa U MOIIHOCTb,
NOTEHUUANbHASL DJHEPrus Tejla, IOAHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHAS SHEPrusl CKATON MPYKUHBI, KUHETUYECKAsi SHEPIUsl, MOJIHAs
MEXaHWYECKash JHEpPrus, NEpUoJ U YacToTa KojeOaHWH, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MTOKA3aTelb IMPEIOMIICHUS
cCpenbl); MpU ONHCAHUM C TOMOIIBIO YYHUTENd MPAaBUJIBHO TPAKTOBATH
(U3NYECKUN CMBICIT HCIONb3yEeMbIX BEIMYMH, OOO3HAYCHHS W EIUHUIIBI
¢u3nyecKux BEIMYMH, C OMOPOH HAa METOJWYECKHUX MaTepuan HaXOIUTh
(GopMyIibl, CBS3BIBAIONIME JAaHHYIO (HU3UYECKYI0O BEIUYHMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH M3YyUYEHHBIX 3aBUCUMOCTEH (HU3HUECKHUX
BEJINYMH;

— XapaKTepu30BaTh IOCJIE MPEIBAPUTEIHOTO OOCYXKIEHUS C MEeJaroromMm
CBOMCTBa TeJ, (PU3MYECKHE SBJIEHUS U MPOIECCHl, HCHOJB3YS 3aKOH
COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMII CYIIEPIO3ULIUN
CWJI, MPHUHLMI OTHOCUTENbHOCTH ['anmuines, 3akoHbl HbloTOHA, 3aKoH
COXpaHEHUs MUMIYJIbCa, 3aKOHbl OTPAXKECHHSI U NPEJIOMJICHHUS CBETa, 3aKOHBI
COXpaHEHUsl 3apsAJ0BOr0 M MAaCcCOBOIO YHCEN MPH SIEPHBIX PEAKUUAX; MPH
TOM HAXOJHUTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €ro MaTeMaTH4EeCKOe
BBIpAXXEHUE C OMOPOii Ha IUGPOBBIE 00pPa30BaATEIBHBIE PECYPCHI;

— COOTHOCHTb O]l KOHTPOJIEM Mefarora (hu3n4eckue mporecchl 1 CBOMCTBA Tell,
B TOM 4HCJI€ M B KOHTEKCT€ CHUTyallUd MPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbISBJIATH IPU MOMOIIHU Mejarora NpUYMHHO-CJIEICTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIIaroB C omopoil Ha 2—3
U3YUYEHHBIX CBOICTBAa (PU3WYECKUX SBJICHUH, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

— pemiath TUIOBBIE pacyETHBIC 3a7aul B 1—2 NeWCTBUS C ONMOPOM Ha alrOpUTM,
MIpEeABAPUTENILHO pa300paHHbIi COBMECTHO C, UCIIOJb3Ys 3aKOHBI U (POPMYJIbI,
CBA3BIBaIOIME (DU3UUECKME BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33/Ja4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIE
JaHHBbIE, BBHIOMPATh 3aKOHbI W (QOPMYJbI, HEOOXOJIMMBIE JIs pEIICHMUS,
MPOBOAUTH PAcuy€Thbl M OLEHUBATh C TOMOIIbIO YYHUTENs PEATUCTUYHOCTh
MOJIyYE€HHOTO 3HAUYCHHUS (PU3NUECKON BEIIMYUHBL;

— HMETh MPEACTaBICHUE O MpoljIeMax, KOTOpble MOKHO PEIIUTh MPHU MTOMOIIU
(u3NYecKuX  METOJIOB; HCIOJB3YyS  ONHMCAHME HCCJENOBaHUs, IOCIE
peIBapUTEIBLHOTO OOCYXXJIEHHMSI C TENaroroM BBIIEIATH IPOBEPSIEMOE
NOPEeAnojgoKEeHue,  OLEHUBAaTh  MPaBUWIBHOCTh  TOpSAAKA  MPOBEICHUS
UCCJIeIOBAHUS, JIENaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI
U OIIBITOB;

— yMETb HAaXOJIWUTh C MCMOJIb30BAaHUEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOIOIEHUIO (DU3UUECKUX SIBJICHUN WM (PU3MUECKUX CBOMCTB TEN
(u3ydyenne BTOpoOro 3akoHa HpIOTOHA, 3aKOHa COXpPAaHEHUsS JHEPTUU;
3aBHCHUMOCTH MepHoja KoieOaHuil Mpy>KMHHOTO MasTHHKA OT MaccChl Tpy3a U
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KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTh OT AMIUTUTYJbl MalbIX KoJeOaHHIl;
PSIMOJIMHEWHOE PACTIPOCTPAHEHUE CBETA, Pa3NIoKeHHE OEJI0ro CBETa B CIEKT;
U3Yy4YeHHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
npeaMera B coOuparouied JIMH3e; HaOMI0JeHUE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB MU3JIYYCHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa oOOpyJOBaHUSI C OMOPOM HAa CXEMY; OINKCHIBATH XOJ OMBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOACTBOM I€/1arora;

— TMPOBOJUTH MPU HEOOXOAWMOCTH CEPHIO MPSMBIX H3MEPEHHM, OIpeaemss
CpeIHee 3HAUEHUE HU3MEpPSAEMONl  BEMUYMHBI  (QoKycHoe  paccmosiHue
coouparowetl JIUH3DL); 000CHOBBIBATh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHLHOTO TPUO0Pa;

— IPOBOJUTH COBMECTHO C MEAAroroM MCCiIeI0BaHUE 3aBUCUMOCTEN (DU3HMUECKUX
BEJIMYUH C UCTOJB30BAHUEM TNPSIMBIX H3MEPEHHM (3aBUCHMOCTH IyTH OT
BPEMEHM IIpU PABHOYCKOPEHHOM JBMKEHHM O€3 HadyaJbHOM CKOpPOCTH;
nepuoja KoJiebaHWW MaTeMaTHYeCKOr0 MAasTHHKAa OT JIJIMHBI  HUTH;
3aBHCHMOCTH YTJIa OTPaXEHHS CBETa OT yrJja MaJeHUs U yIriia MPEJIOMIICHUS OT
yria majieHus): mociae 00CYKACHHS O PyKOBOJCTBOM II€larora miaHupoBaTh
HCCIIeIOBaHNe, COOMPaTh yCTaHOBKY, (PUKCHUPOBATH Pe3ylbTaThl MOTYYCHHON
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJE TaOMUIl U rpadukoB, [enarb
BBIBOJIBI 110 PE3y/IbTaTaM MCCIICIOBAHMS,

— COOTHOCHTH KOCBEHHBIE M3MEpeHUsl (PU3MUECKUX BEIUYUH (CPEIHSA CKOPOCTh
U YCKOpPEHHUE TeJla MPU PaBHOYCKOPEHHOM JIBJKEHUH, YCKOPEHUE CBOOOIHOTO
najeHusi, >KECTKOCTb TMPYKUHBI, KOIPQPUIUEHT TPEHHUS CKOJIbKEHUS,
MexaHh4yeckas paboTra ¥ MOITHOCTh, YacTOoTa M MEPHOJ  KojeOaHUU
MaTeMaTUYeCKOT0 U MPY>KMHHOT'O MAasiTHUKOB, ONTUYECKasi cujia coOUparoue
JUH3bI, PAJAMOAKTUBHBIM (OH): C¢ TIOMONIIBIO Tierarora TUIAHUPOBATH
U3MEpEHHs; COOMpaTh OKCIEPUMEHTANIBHYI0 YCTAHOBKY U  BBITIOJIHSATH
WU3MEpEHUs, CIeAys TPEIIOKCHHOW WHCTPYKIMH; BBIYUCIATH 3HAYCHHUE
BEJIMUMHBI W aHAJM3UPOBATh TONYYCHHBIE PE3YNbTaThl ¢ y4ETOM 3aJaHHOU
MTOIPEIIHOCTH H3MEPEHHNN;

— co0nrofaTh mpaBuiia TEXHUKH O€30MACHOCTH TpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO 00CYKIEHUS C MEJarorom;

— CONOCTaBIATh C IMOMOLIBIO TI€Jarora OCHOBHBbIE NPU3HAKU H3YyYEHHBIX
¢usznyeckux Mojenel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEJO,
TOUYCYHBI MCTOYHHUK CBETA, Jy4, TOHKAs JIMH3A, MJIAHETapHas MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIipa C OMOPOi Ha METOIMIECKUE MaTepPHAIbI;

— XapaKTepu30BaTh TMOCJIE MPEIBAPUTEILHOTO OOCYXKICHUS C TMeJaroromMm
IPUHITMIBI ACHCTBUS HW3YYCHHBIX NPHOOPOB W TEXHUYCCKUX YCTPOUCTB C
OTIOpOM Ha WX OMUCaHUsA (B TOM YHCIE: CIUIOMETp, AATUYUKH TOJOKEHUS,
paccTosiHUSL M YCKOPEHHUS, PaKeTa, HXOJIOT, OYKH, MepHuckor, ¢oToammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOM, J03UMETp, Kamepa BuibcoHa),
UCIOJB3YS IIU(PPOBbIE 00pa3oBaTEIbHBIE PECYPCHI;

— HCIIOJIb30BaTh MO PYKOBOJICTBOM IEAArora CXembl U CXE€MaTHUHbIE PUCYHKHU
U3YYEHHBIX TEXHHUYECKHUX YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB U
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TEXHOJIOTMYECKUX TPOIECCOB MPH PEUICHHH Y4eOHO-MPAKTUYECKUX 3a/ay;
ONTUYECKUE CXEMBI JJII TOCTPOCHUS HU300pakKeHUH B IUIOCKOM 3€pKajlie U
coOuparolie JMH3e;

— MPUBOJUTH NPUMEPHI/HAXOIUTh MHGOPMAIMIO O MPUMEPAX MPAKTUYECKOTO
UCIIOJIb30BaHUSl ~ (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KWU3HM  JJIA
oOecrniedueHrs 0€30MacHOCTU MPHU OOpaIIeHUHd ¢ MPUOOpaMU U TEXHUYECKHUMHU
YCTPOMCTBAMM, COXPAHEHMS 3JI0POBbSI M COOJIOJEHUS HOPM IKOJIOTMYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

— OCYWIECTBJIATH TOJ  PYKOBOACTBOM  Mejgarora TOWUCK  WHGOpMaIuu
¢dusnueckoro conepkaHusi B cet MHTepHET, caMoCTOATENBHO (OpMYIHPYS
NOMCKOBBIM  3allpoC, HAXOAWTh IYTH  OMNPEAECICHUS JOCTOBEPHOCTHU
HOJy4YeHHOW MH(OpPMAaLUK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U TIOMOJHUTEIbHBIX
UCTOYHHUKOB;

— HCIIOJIB30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUi OTOOpaHHYIO IMEAarorom
HayYHO-TIOMYJISIPHYIO JIUTEPATYpPy (U3HUECKOrO COAEpP’KaHUSA, CIPaBOYHBIC
MaTtepuabl, pecypcbl ceTu MHTepHeT; BIajeTh NPUEMaMHU KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHus HH(OPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B APYTYIO
C ONOpOIl Ha aNrOpUTM U YTOUHSIIOUIME BONPOCHI IMEAArora; Co3JaaBaTh O]
PYKOBOJICTBOM Ilefjarora ¢ OOCYXJEHHEM IUIaHa padOThl NMUCBMEHHBIE H
YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMAIMU U3 HECKOJBKUX HCTOYHHKOB
(puznyeckoro coaep:kaHusi, MyOJINMUHO MPEACTABIATh PE3YIbTAThl MPOEKTHOU
WIM HCCIEAO0BATEIbCKON EATEIbHOCTH; IPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIN amnmapar u3y4aeMoro paszzaena (UMK U
CONPOBOXKJIaTh  BBICTYIUICHHE TIpE3CHTAIMe ¢ Yy4éTOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IUTAHUPOBAHWE W KOJWYECTBO YacOB, OTBOJAMMBIX Ha OCBOCHHE KaXIOW TeMbl Y4eOHOro mpenMera
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0y4alomuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 PAa3BUTHSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pazaenoM DenepanabHoO
paboueil mporpamMmbl yaeOHOTO npeameTa «Pusnkay oOpa3zoBaTesbHON MporpaMMbl OCHOBHOTO 001iero ooOpa3zoBanus. [Ipu stom
Opranuzanusi BOpaBe camMa BHOCUTb U3MEHEHHUS B COJEP)KaHME U paclpesielieHne y4eOHOro Marepualna 1o rogam oOydeHus, B
MOCJIeI0BATEIbHOCTh M3YYEHHUSI TEM M KOJIMYECTBO YacOB Ha OCBOCHHUE Ka)JOW TEMbI, ONpeJeICHUE OpraHu3allMOHHBIX (HopM
oOyueHus u T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUUW OMpeseNsieTcsi BhIOpaHHBIM oOpa3zoBaTesibHON opranuzamueii YMK,
WHJUBUTYaIbHBIMUA TICUXO(PU3UUYECKUMU OCOOCHHOCTSIMH KOHKpETHBIX oOydatontuxcs ¢ 3IIP, cTeneHpi0 yCBOEHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIALIUSIMU 10 OTOOPY M afanTaluy y4eOHOro Marepuana rno (pusmke, npeacTaBieHHbIMU B [losicHUTENbHOM

3aIIUCKeE.
8 KJIACC (68 u)
TemaTnyeckuii OcHOBHBIE BUABI 1eSITEILHOCTH y4ALIUXCH
OcHOBHOE cofiepxkaHHe . N
0J10K, TeMBbI (Ha ypoBHe yueOHBIX JeiicTBHIl)

Paznen 6. TensioBble siBjieHus (28 u)
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Ctpoenne
M CBOlicTBa
BewecTna (7 4)

Ocnognoie nonoJICcenus MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPAOro, KUAKOTO U razoo0pazHOTro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuoKocmell U meépobiX Mmel HA  OCHO8e
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennoeoe pacuiupenue u cocamue.

,Zlemoucmpauuuz

1. HabmroneHue OpOyHOBCKOTO IBHXKCHUS.

2. Habmonenue nuddy3um.

3. HaGmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIIoBOro pacliupeHus Tell.

5. I3MeHeHne naBieHMs ra3a MPH W3MEHEHHWH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jabopamopnwvie padbomul u onvimul.

1. OmpITEL IO OOHAPYKEHUIO ACUCTBHUS CHII

CMadYrBaHUA u

MOJIEKYJISIPHOTO MPUTSDKEHUS (mn
AJIEKTPOHHAS AEMOHCTPALUS).

2. OnpITBl 1O  BBIPAIIMBAHHUIO KPUCTAJUIOB
[IOBapEHHOM CONM UM caxapa.

3.O0meITBl 1O HAOMIOACHUIO  TEIJIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenerieHue TaBJICHUS BO3OyXa B OaJloHE
ITIPHIIA.

5. OnbBITBI, JIEMOHCTPUPYIOMINE 3aBUCHMOCTD
JABJIICHUS BO3AyXa OT ero o0béMa U
HATrPEBaHUS WU OXJIKIICHUS.

6. Ilposepka 2unomesni JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAI COBMECTHO C IIEAAaroroM OMbITOB, CBUAETEIbCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C I€JaroroM IO OLIEHMBAaHHIO KOJIMYECTBA ATOMOB MJIM MOJIEKYJ B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, sIBIEHUA AUGPOY3UU U Pa3IHuui
MEXJly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYISIPHO-KMHETUIECKON TEOPHU CTPOEHUS BEIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C MCIOJB30BAHUEM IIOJIOKEHUH MOJIEKYISIpHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue noa pykoBOACTBOM IE€AArora OMBITOB MO BBIPAIIMBAHUIO KPUCTAIUIOB IIOBAPEHHOMN CONH
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM u 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJIOB OIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOHM Ha TEXHOJIOTHYECKYIO KapTy TII0J PYKOBOJCTBOM I€larora poyiu
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaOmtoieHue onpITOB 10 HAOJIOASHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
OObsicHEHHE C OMOpPOH Ha TEXHOJOTHMYECKYI0 KapTy IOJ PYKOBOJCTBOM Iearora COXpaHEHUs
00bEMa TBEPABIX TEJ, TEKYyYECTH MXUIKOCTH (B TOM YHCIE, PAasHUNBI B TEKyYeCTH IS Pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00béMa W HarpeBaHUsI WM OXJAXACHWSA, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYISIPHOTO
yUYEHHUSL.

AHanmu3 NpHu HIOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKHH MaTepuan MPaKTHYECKUX CHUTYaIlui,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenaoBbie
npoueccs! (21 4)

Temnepatrypa. Cease  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY,.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpagHeHue mMeni08020
oananca.

ITnasnenue u omeepoesanue KPUCMANTUYECKUX
sewgecms.  YJenbHas ~ TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u wxomodencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocpeprozo oasnenus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TeIIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K menio8oco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroweti cpedwt (MC).

3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).

Zlemoucmpauuuz

1. IIpaBuia u3MepeHus TeMIepaTypsl.

2. Buzpl Temmonepeaayn.

3. OxnaxkJeHue IpU COBEPIICHUN pabOTHI.

4. HarpeBanue 1ipu cOBEpUICHHH pabOTHI
BHELTHUMH CHJIaMU.

5. CpaBHEHHE  TEIJIOEMKOCTEH  pa3iIMuYHBIX

BEIIIECTB.

. Habmonenue xuneHus.

7. HabmiomeHne IOCTOSIHCTBA — TEMIIEpaTyphl
MIPY TIJIABJICHHUH.

8. Mojenu TEeIIOBBIX JBUIaTeNel.

Jlabopamopnsie padomol u onvimol.

N

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JIEMOHCTPUPYIOUINX H3MEHEHUE BHYTPEHHEN SHEPTuM Tea B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmtonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KIECHHE NPAKTUYECKUX CUTYaIMH, JEMOHCTPHPYIOIIUX
Ppa3IMYHbIE BUIBI TEMIONEPENAYH: TEILIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYCHHUE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

HabmroneHne ycTaHOBIICHHS TEIUIOBOTO PaBHOBECHS MEXAY TOpsSUeil M XOJIOAHOHW BOIOM.
OmnpeneneHne Ipyu IMOMOIIH HEJarora KOJIMYECTBA TEINIOTHI, OIyYEHHOTO BOJOH MPH TETIIOOOMEHE
C Harp€TbIM MCTAJINIMYECKUM HUJIUHIAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€AaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJIMYCCTBA TCIIJIOTBI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HAIpuUMep B  MEMSIX  DHEProcOepexeHHs:  TEIUIOM3OJIALHSA,
9HEprocOeperaone KpbIn, TepPMOAKKyMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsICHEHHNE TI0 ATOPUTMY COBMECTHO C MEIaroroM SIBICHNI HCIApEeHUs! 1 KOHICHCALMN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIHFHOM BIaXXHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TabJUIle YASTHHON TEIUIOTHI IUIABJICHUS JIbAA.

OObsicHeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEAaroroM sBJICHUH IUIaBJICHUS U KPUCTAIUIM3aNUH Ha
OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C II€aroroM, CBSI3aHHBIX C BBIYHCIEHHEM KOJIMYECTBA TEIIOTH B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUcCTajyin3daqu, HAIPUMEP, MOIYUYEHHUC CBEPXUUCTBIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

1. Ilposepka eunomeswi JuHelHol | AHaIW3 MPU MOMOIIY Tie1arora padoThl U 00bICHEHUE TIPUHITUTIA NEHCTBUS TETIOBOTO JIBUTATEIS.
3A8UCUMOCIU OTUHBL CIMOOUKA HcudKocmu 6 | BBIYUCIIEHNE KONMYECTBA TEIUIOTHI, BBIJCISIONIETOCS MPU CTOPAHUN PA3UYHBIX BHJIOB TOIUIMBA, U
mepmomMempuyecKkou mpybke om | KIIJ nBurarens.
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memnepamypeoi.

2.Habmonenue W3MEHEHHS BHYTpPEHHEH
SHEPrUM TejJa B Pe3yJbTaTe Terlonepeaadn
¥ paboThl BHEIIHUX CHUII.

3. UccnenoBanue sIBJIEHUsI TEIUIOOOMEHA IpH

CMEUIMBAaHHUU XOJIOJHOM U TOpsUeH BOJBI.

4. Onpedenenue KoIu4ecmea meniomul,
RONYYEHHO20 8000l Npu menioobmeHe ¢
HaZpemvlm MemaiiudecKum YyuruHOpoM.

. UccnenoBanune nporecca HCIapeHHs.

6. OmnpeneneHre OTHOCUTEIHHOH BIAKHOCTH

BO3lyXa.

7. Onpedenenue yOenvbHol meniomul niaAe1eHs

a60a.

(9,

OOcyxJeHne COBMECTHO C MENaroroM AKOJOTHYECKHX ITOCIEICTBUI WCIIOIb30BaHMS IBHUIATEINCH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U THApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMoOJeicTBHE
(79)

Onexmpuzayus men. JIBa poja SIEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MEeHCOY MELAMU).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anexkmpuyeckozeo noas. Ilpunyun cynepnosuyuu
NEeKMpudeckux — noaell  (Ha  Ka4yecmeeHHoM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKA U TUAIICKTPUKH.
3aKOH COXpaHEHUS JICKTPUIECKOTO 3apsa.
Zlemoucmpauuuz
1. DnexTpu3aIys Te.
2.J]lBa poma DIIEKTPUYECKHX 3apsAloB H
BBaHMOHeﬁCTBHe 3apsHKEHHBIX TEJI.
3. YCcTpoiicTBO U IeHCTBHE 3IIEKTPOCKOIIA.
4. DnexTpocTaTHYecKas HHIYKIIHSL.
5. 3aKOH COXpaHEHUs AIEKTPHUUSCKUX 3aPSIIOB.
Jlabopamopnuie padomol u onvimel.
1. OnBITHL MO HAONIONCHUIO 3JIEKTPU3AIUHN TEI
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apsKEHHBIX Tell.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OOBsICHEHHE COBMECTHO C TII€JJaroroM SIBICHHM D3JEKTpU3aIlMM IPH CONPHKOCHOBEHHUH TeNl HU
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHWE II0 CXEME COBMECTHO C IMIEaroroM SIBIEHWH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmoenne onpITOB IO MO/IEITMPOBAHHIO CHIIOBBIX JTMHUH 3JIEKTPUUECKOTO MOJISL.

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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IocTosiHHBIN
3JIeKTpUYecKuii
TOK (20 4)

OneKTpHYecKHil TOK. Ycaosus cywecmeosanus
aneKmpuyecko2o moxa. VICTOUHUKN TOCTOSIHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). ODiexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [orcoyrs—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKMpUYecKol dHepeuu ¢ Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  HPOBOIHUKA.
Yoenvnoe conpomuenenue eewjecmea. 3akon Oma

Ul ydacTka 1end. [locienoBatensHOE U
napajiesibHOe CoeIMHEHNE MIPOBOTHHKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuuz

1. IIpoBOIHUKHY W AUDICKTPUKH.

2. MognenupoBanue CHJIOBBIX JIUHUN

3JEKTPUUECKOTO MOJI.

. IcTOYHUKH TIOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKA.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIi1 pazpsa.

. IaMepeHne cHiIpl TOKa aMIIepMETPOM.

. I3aMepeHne »IeKTpUYECKOTO HAaNpsHKEHUS

BOJIETMETPOM.

9. Peoctat u Mara3uH CONpOTHUBIICHUH.

Jlabopamopnwie padbomol u onvimol.

1. HccnenoBanue IeHCTBUSI SIEKTPUUECKOTO
T10JIs1 HA TIPOBOJIHUKH U AUAJIEKTPHUKH.

2. CoOopka u mpoBepka pabOTHI JICKTPUIECKON
LETH TOCTOSTHHOTO TOKA.

0N L A~ W

3. H3mepenue U peryimpoBaHue CHIIBI TOKA.

4. Usmepenue u peryiaupoBaHue
HalpsDKeHHUS.

5. Hccnedosanue 3asucumocmu Cuibl mMokda,
uoyujezo yepes pesucmop, om

CONPOMUBLEHUS PEIUCOPA U HANPSIICEHUSL.
6. Onvimwl, demoHCmpupylowue 3a8UCUMOCMb
INEKMPUYECKO20 COnPOMuUBIIEeHUs.
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

Habmrogenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HMU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGnronenue 3a geMoHCcTpanuei u3MepeHusl CUIIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHne u OOBSICHEHHE MPH MOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOUIMX 3aBUCHMOCTh
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 [UIMHBI, IUIOIIAAM IONEPEYHOTO CEUEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBJIEHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

bazoBrie npencTaBieHns 0 NpaBUIax CIOXKEHUS HAMPSLDKEHUH MPU MOCJIENOBATEILHOM COEINHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npecTaBieHUs O paBUiIax AJIs CUIbI TOKA IIPY NapAJJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECKYIO KapTy IIOA PYKOBOJACTBOM Iiefarora padoTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UcTope.
Habmronenue 3a ncciegoBaHHEM 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAaMIOYKY OT HalpsKCHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBsicHEeHHE TIOCNE pacCyXICHHS C IeJaroroM M COCTaBJIEHHE IJIaHA-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsiCHeHHE TIOCIIE PACCYKICHUS C TIEIarOrOM M COCTaBJICHHUE TIaHA-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHUA U NIPUHLKIA AEHCTBUSA IJIABKUX NPEAOXPAHUTENEH.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENBHO
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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NONEepPeyHo20 CceyeHus U Mamepuand.

7. Ilposepka npaeuna ciodcenus HanpsiceHul
npu nocied08amenbHOM COCOUHEHUU O8YX
pe3uUcmopos.

8. Ilposepra npasuna Ons cunvl mMoka npu
napanienbHOM COeOUHEHU PE3UCOPO8.

9. Ompenenenne pabOTBI  BIEKTPHUUECKOTO
TOKa, HAYIIETO Yepe3 Pe3UcTop.

10. OmpeneneHrie  MOITHOCTH 3JIEKTPHUIECKOTO
TOKa, BEIIEIIIEMON Ha PE3UCTOPE.

11.UccnemoBanne 3aBUCHMOCTH CHJIBI TOKa,
HAYIIETO Yepe3 JIaMIOYKY, OT HAIPSIKCHUS
Ha HEW.

12. Onpeoenenue K11/ nacpesamens.
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MarHuTHble
siBJieHus (6 1)

IlocTostnaBIe MarHuThl. B3anmopaeiictBue
MOCTOSIHHEIX MAarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3navenue 0
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe

MCCJ’ICHOB&HI/IC o pPyYKOBOACTBOM IieJarora MaronuTHOro B3aHMOH€ﬁCTBHH IIOCTOSHHBIX MarHuToOB.
I/I3y‘{eHI/Ie C OHOpoﬁ Ha TCXHOJIOTMYECKYIO KapTy moA PYKOBOACTBOM Ii€Jgarora MarHuTHOT'O IHOJIA
TIOCTOSAHHBIX MAaroHuTOB IIPHU UX 06'be,E[I/IHCHI/II/I 1 pas3acICHUuN.

Ha6JI}O,H€HI/IC 3a MMPOBEACHNUEM OIIBITOB 110 BU3YyaJIM3AIUN I10JISI TIOCTOSTHHBIX MarHUTOB.

noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMpoMAcHUMO8 8 mexuuxe. /leticmeaue
MASHUMHO20 N0/ HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexkmpoodsucamernetl 6
TNEeXHUYEeCKUX YCmpOoLCmeax u Ha mpancnopme.
/Iemoncmpauuuz
1. B3aumoaeicTBHE MOCTOSHHBIX MAarHUTOB.
2. MopenupoBaHue HEBO3MOXKHOCTHU
paslieneHus MoJt0CcoB MarHuTa.
3. MonenupoBaHue MarHUTHBIX
IMOCTOSIHHBIX MarHUTOB.
4. OneIT Dpcrena.
5. MarautHoe nosie Toka. DJIEKTPOMAarHuT.
6. JleiicTBrE€ MarHUTHOTO I0JI HAa IPOBOJHUK C
TOKOM.
7. DneKTpoABUTaTENh IOCTOSTHHOTO TOKA.
Jlabopamopnwie padomol u onvimol.
1.  HccnenoBanue MarHuTHOTO
B3aUMOIEHCTBUS MIOCTOSHHBIX MAarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHMUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanM3 TpH TOMOIIM II€Aarora CHTyaldi NPaKTUYECKOro IPHMEHEHUs! 3JEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenne ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy II0J PYKOBOJACTBOM IleJarora JIeHUCTBUS
MAarHUTHOI'O II0JISl Ha IPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeUCTBYSL dIEKTPOABUTaTEIs.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).

noJiei

2.  H3syuenue MarHUTHOI'O MOJIS
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pa3aencHun.

3. HUccnenosanue IEUCTBHUS

AIEKTPUYECKOT0 TOKA Ha MATHUTHYIO CTPEIKY.
4. OnbIThl, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTH CHJIBI B3aUMOJICHCTBUS KaTYIIKH
C TOKOM ¥ MAarHuTa OT CHJIBl TOKa H
HaIpaBJICHUS TOKA B KaTyIIKe.

5. W3yueHue neWcTBUS MArHUTHOTO IMOJISI
Ha MPOBOJIHUK C TOKOM.

6.  Koncmpyuposanue u usyyenue pabomui
91eKmpoosucamers.

7.  Wsmepenue KIIJ| snextpoaBurareibHON
YCTaHOBKH.
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JIEeKTPOMArHUT
Hasl HHAYKIUS
(44)

Onvimoi @apaodes. AHenenue
anekmpomaznumuon unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noayueHus
INeKMPUUECcKol dHepauu. DICKTPOCTAHIIMH Ha
B0O300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.

ﬂemoncmpauuuz
1. UccnenoBanue sBJICHUS 3JEKTPOMArHUTHON
WHITYKITATL

2. OnsiTel @apanest.

3. 3aBHCHUMOCTh HAMPAaBJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BOZHUKHOBCHHUS.

4. DNEeKTpOTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie padomol u onvimol.

1. OmpITBI 1O HWCCIENOBAHUIO  SIBICHUS
3HeKTpOMal"HPITHOI>i WHAYKIONU:
HCCIICJOBAHUE M3MEHEHMM 3HAY€HHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeZ[CHI/Ie COBMCCTHO C ImCIaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOP‘I

WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUA UHAYKIHUOHHOT'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 1)

nageuue. Onvimot I anunes.

Pagnomepnoe Osudicenue no oxpys’cHocmu.
IHlepuoo u wacmoma obpawenus. Jluneiunas u
yenosas ckopocmu. Llenmpocmpemumenvhoe
YyCKopenue.

Hemoncmpayuu

1. Habnronenne MeXaHHUYECKOTO JBUKCHHUS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHue nyred U TpaekTopui
JIBIDKCHHSI OJIHOTO W TOTO JKE Tella
OTHOCHUTEIIFHO PA3HBIX TEJ OTCUETA.

3. U3sMepeHHE  CKOPOCTH H  YCKOPEHHUS
TMPSIMOJMHEHHOTO ABIDKCHHS.

4. UccnenoBanue
PaBHOYCKOPEHHOTO JBIKCHUS.

5. HaGmroneHnne  OBUXKEHUS
OKPYXXHOCTH.

6. Habnmronenne MEXaHHYECKHX  SIBJICHHIH,
MPOUCXOASAIIMX B  CHUCTEME  OTcuéra
«Tenexxa» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM  JBMKEHHMM OTHOCHTEIHHO
kabuHera Quznky.

NPU3HAKOB

TClIa 1o

TemaTnuecknii OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALIMXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
Mexanuveckoe Mexanuueckoe JABIXKCHHE. MarepuanbHas | AHaJIH3 ¢ TOMOIIBIO Iearora u 00CyKICHUE Pa3IMIHBIX TPUMEPOB MEXaHUYECKOTO JIBHKCHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYXKAEHHE COBMECTHO C MEIArOroM IpaHuI] IPUMEHUMOCTH MOJIEIH «MaTepuanbHasi TOUKay.
U Ccr0Cco0bI ero MEXaHHUYECKOr0  JBWXKEHUsA.  PaBHOMepHOe | OmmcaHue mociie OOCYXKACHHUS C TEeJaroroM MEXaHWYECKOTrO JBIDKCHHS Pa3IMYHBIMH CIIOCOO0aMHU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepasnomephoe | (ypaBHeHue, Tabuna, rpaduk).
npamonunetinoe  osudicenue.  CpemHsis  u | AHanM3 TOJN PYKOBOJACTBOM IEarora J>KU3HEHHBIX CHUTYallMif, B KOTOPBIX MPOSBISETCS
MCHOGEHHAs cKoOpocmb mena npu | OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnromeHne MeXxaHUIeCKOTO JBIDKECHUS TeJla OTHOCHTEIFHO PA3HBIX TEll OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHEHHE TIyTeH U TPaeKTOPHUI IBMKEHHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobomHOE | Tegarora OZHOTO M TOTO K€ TeJla OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

AHanu3 ¢ moMonIbio mefarora Tekcra ["ammres 00 OTHOCHTEIPHOCTH ABIKCHHUS; BHITIOHEHHE 3aJaHU N
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimme BBEYUCIECHUS MO 00pa3ily CpemHEedl CKOPOCTH CKOJBKEHHUS OpycKa WIIH IBHKCHUS
IIapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOil Ha TEXHOJIOTMYECKYIO KapTy 10/ PYKOBOJICTBOM II€Aarora criocooos
MpUOIIHKEHHOTO OIIpEeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMAKOCTH, MOJEIH DJIEKTPUIECKOTr0 aBTOMOOMIIS | T. I1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBHYKEHHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHWE O MPHHIUIIAX JCHCTBUS TPUOOPOB, H3IMEPSIOMINX
(ctimmomeTpoB).

[pocrelimme BBEYUCIEHHUS 1O 00pa3ly IMyTH W CKOPOCTH MPH PaBHOYCKOPEHHOM IPSMOJUHEHHOM
JIBIDKCHUH TeJa.

OrmnpejeneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBIDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOI0 JIBUKEHHS TeJla OT BPEMEHH.
OmnpeneneHre ¢ TOMOIIBIO I[eJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBHIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepenne 1o cxeme IOCie pPacCyKAEHHs C IeJaroroM MepHoja M 4acTOThl OOpalleHusl Tena Io
OKPY>KHOCTH.

OnpeznencHre HaXOXKACHUS O] PYKOBOJICTBOM IENarora CKOPOCTH PaBHOMEPHOTO IBIDKCHHS TeJia
IO OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnsvie padbomol u onvimol.

1. Koncmpyuposanue mpaxkma 0ist paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uiy meaedxtcKu.

2. Onpenenenue cpenHei CKOPOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmperneneHne  yCKOPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. UccnenoBaHue 3aBHUCHMOCTH IIYTH  OT

BpEMEHH pu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesul. ecau npu
PABHOYCKOPEHHOM 08UIICEHUU oe3
HAuanbHOU CKOpOCMU HYMU OMHOCAMCA
Kak  pAao0  Heuémmuwblx  uuceur, Mo
coomeemcmeyroujue NPOMENCYMKU

epemMeru 00UHAKOBHL.

Pemenne TuUMOBBIX pacy€THBIX 3agad B |—2 neiicTBUS ¢ ONOPON Ha alropUTM, MpPeaBapUTENIHLHO
pa3o0paHHBII COBMECTHO C IEJaroroM Ha ONpeAeleHHEe KUHEMAaTHYeCKHX XapaKTepPHUCTHK
MEXaHUUECKOTO JBIKEHHS Pa3In4YHbIX BUIOB.

Pacnio3snaBanue u npuOIMKEHHOE ONMCaHUE IO 00pa3Iy Nocie 00CYKIACHUS C MEAaroroM pa3inyHbIX
BUJIOB MEXaHMUYECKOTO IBIDKEHHS B NPHPOJE M TEXHUKE (Ha IMpuUMepax CBOOOJHO MAJaroLUX Tel,
JIBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEJICTB U JIP.).

B3aumopeiictBue
Ted (20 v)

IlepBeiii 3akon Helorona. Bropoit 3akoH
Herotona. Tperuit 3akon HeroTtoHa. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenusi:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocmos. Hegecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalibHOU TOYKH.
Abconromno  meépdoe  meno.  Pasnosecue
meépooeo  mena ¢ 3AKPenNéHHOU  OCbio
spaujenuss. MOMEHT cunsl. [Jenmp masxcecmu.

Jemoncmpayuu

1. 3aBHCHMOCTb YCKOPEHHs Tela OT MAaccChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. Habnronenne  paBeHCTBA  CHII

B3aUMOJEHCTBUM TEIN.
3. 3MmeHeHne Beca Tela IPU yCKOPEHHOM

pu

Habnromenne u 00CyKICHHE COBMECTHO C IIEAAarOrOM OIBITOB C IBM)KCHHEM Tela MPH YMCHBIICHHU
BIIMSIHUS APYTUX TEN, NPEMSATCTBYIOLUX JBUKEHHIO.

AHanu3 mo cxeMme Mociie pacCyKIEHUs ¢ NeJaroroM Tekcra ['anuies ¢ ONUMCAaHUEM MBICIEHHOTO
JKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH IO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre o] PyKOBOJCTBOM TeIarora BO3MOXKHOCTH BBHITIOJTHEHHUS 3aKOHA HHEPIIHU B Pa3THIHBIX
CHUCTEMax OTCUETa.

Habnromenue u 00CYXICHHE COBMECTHO C IEAaroroM MEXaHHYCCKHX SIBICHHM, MPOUCXOMASANIMX B
cucteme orcuéra «Temexka» mpu e€ pPaBHO-MEPHOM U YCKOPEHHOM JBW)KEHHH OTHOCHUTEIHHO
kabuHera pu3nKu.

JlelicTBUs C BEKTOpaMU CUJI: BBIIIOJIHEHHE 3aJjaHUM 110 CII0KEHUIO U BBIYUTAHUIO BEKTOPOB.
Habnromenue 3a MPOBEACHHUEM OIBITOB, IEMOHCTPUPYIOIIAX 3aBHCHMOCTh YCKOPEHHS Tejla OT
MPUIOKEHHON K HEMY CHJIbI U MacChl Teja.

AHanu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJIOTMYECKYIO KapTy IO pPyKOBOJCTBOM IIe/Iarora siBICHHUH ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemrenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 geicTBUsS ¢ OMOpPOMl Ha aNropuTM, NpeABapUTEIbHO
pa3o0paHHBIl COBMECTHO C TIEJaroroM C HCIOJb30BAHHEM BTOPOro 3akoHa HEIOTOHa W mpaBmIia
CJIOXKEHHUS CHII.

OmnpeneneHre COBMECTHO C MEIAaroroM )ECTKOCTH TPY>KHHBI.

AHanu3 CUTyalMid C ONOPOM Ha TEXHOJOTHMYECKYIO KapTy TOJ PYKOBOACTBOM Ielarora, B KOTOPBIX
HaOJoaI0TCs ynpyrue aedopmarnyn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHbie paGoThI U ONBITHI.
1. MccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIBKEHUSI OT CWJIBI  HOPMAaJBHOTO
JIaBJICHUSI.
2. Onpenenenne  kod(pUIMEHTA  TPEHUS
CKOJIB)KCHUSL.

3. OnpeneneHue KECTKOCTH TPY>KUHBL.

Pemenne TuUMoBBIX pacu€THBIX 3agad B 1—2 neiicTBUS ¢ ONOPON Ha alropUTM, MpPeaBapUTENIHLHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasneHusi. CoBMeCTHOE 00CyK/IeHHE Pe3yIbTaTOB HCCIICIOBAHUS.

Omnpenenenye 1Mo KOHTPOJIEM IE1arora ¢ ONOpOi Ha KOHCIIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHUSI.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBIH COBMECTHO C TIEIarOTOM C MICIIONB30BAHUEM (OPMYIIBI IS CHITBI TPEHUS CKOJIBKCHHUS.
AHanm3 TO cXeMe IIOCNie PacCyKICHHS Iefarora O IBIDKCHHH Tel TOJBKO TOJA JCHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsACHEHHE TI0J] PYKOBOJICTBOM TIE/Iarora He3aBUCHMOCTH YCKOPEHHUS CBOOOTHOTO TaICHHUS OT MacCHhI
Tena.

OHeHKa COBMCCTHO C II€JaroromM BCJIWYHHBI CUJIbI TAT'OTCHMA, [[eﬁCTBy}OHleﬁ MEXKIY ABYMsS TEJIaMU
(anst pa3HBIX Macce).

Amnanus ¢ OHOpOf/lI Ha [[I/I}laKTI/ILIeCKI/Iﬁ Marepuajl ABUKCHUA HEOECHBIX TeN 1oa HeﬁCTBﬂeM CHJIbI
TATOTCHUA (C HUCIIOJIb30BAaHUEM AOIIOJIHUTCIIbHBIX HCTOUYHHUKOB I/IH(I)OpMaHI/II/I).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOWM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.

Habnromerne u oOCyXJeHHE C TOMOINBIO IIEAarora OINBITOB IO WM3MECHEHHIO Beca Tela
IIPU YCKOPEHHOM JIBUKEHHH.

AHanu3 ¢ IOMOILBIO NEarora ycioBUi BO3HUKHOBEHHUSI HEBECOMOCTH U IIEPETPY3KH.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ ONMOpPOM Ha ajaropuT™, NpeABapUTEIbHO
pa300paHHBIIl COBMECTHO C TIEJarOroM Ha OIpeeieHHE Beca Tella B Pa3INYHbIX YCIOBHUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Iearora Cui, AEHCTBYIOUINX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema. HMsmenenue  umnynsca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CWJI TSDKECTH, ynpyeocmu, mpenus. Ceasb
onepeuu u pabomul. IloTeHIMANbHAS SHEPTHS
Tesla, TOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Tlomenyuanehas sHepeus cicamou NPpyiICuHbl.
Kunernueckas 3HEprusl. Teopema o
KUHemuuecko 9Hepeuu. 3aKOH COXPAaHCHHS
MEXaHUYECKOH HEPTUU.

Hemoncmpayuu
1. Ilepemaua uMIynbca IpU B3aUMOJCHCTBUHI

Tell.

2. IIpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HMIyJIbCa IpPU HEYIPYroM
B3aUMOJCHCTBHUH.

4. CoxpaHeHHE WMIyJNbca MpH aOCOIIOTHO
YIPYTOM B3aUMO/ICHCTBUH.

5. HaGmonenune peakTHBHOTO IBHKCHHS.

6. CoxpaHeHHE MEXaHHYECKON BSHEPruu Mpu
CBOOOTHOM TaICHUH.

7. CoxpaHeHHE MEXaHHYECKOHl JSHEpPTuu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnuie padbomot u onvimol.

1. Ompenenenue pabOThl CHUIIBI TPEHHUS TPH
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenue padbOTHI CWIIBI YIIPYTOCTH TIPH
noabéme rpy3a C MCIOJIb30BaHUEM
HETIOJIBH)KHOTO M TIOABIYKHOT'O OJIOKOB.

3. H3ydeHue 3aKOHA COXPAHEHHsI SHEPTHU.

SHEPIHH IpH

HaGmonenue u o0cyx/ieHHe ¢ IOMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOLINX Tepeaady UMITYJIbca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpPY)KaroIleil JKU3HK C MCHOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guornorus).

IIpuMeHeHHE COBMECTHO C MENAaroroM 3aKOHAa COXpPaHEHMS HMMITyIbca IS pacd€ra pe3ylabTaToOB
B3aUMOJEHCTBUSL Ten (Ha TpuMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JCHCTBHSA IBYX OJANHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMO-BI)KHO).

Pemenne THUMOBBIX pacyE€THBIX 3agad B 2—3 JEWCTBUSA C ONMOPOH Ha alrOPHTM, IMPEeIBapUTEIBHO
pa300paHHBIl COBMECTHO C II€JJarOrOM C HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C UCIIOJIB30BAHUCM HCIIOJABHIKHOI'O U IIOABUXKHOI'O 6J'IOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora MoTeHIUAIbHOM SJHEPTHU YIPYTO Ie(OPMUPOBAHHON NPYIKHHBI.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
HaGmonenne 3a 5KCIIEpUMEHTAIBHBIM CPaBHEHHEM H3MCHCHHS ITOTEHIMANBHONH W KMHETHYECKOH
SHEPIUil Tena NpH ABHKEHUH MO0 HAKIIOHHOH MIOCKOCTH.

HaGmonenne 3a 3KCIIepMMEHTAIbHOW IPOBEPKOH 3aKOHA COXPAHCHMS MEXaHHYECKOH SHEpTruu Ipu
CBOOOIHOM ITaICHUH.

[IpuMeHeHre Ha HayalnbHOM YPOBHE, C OMOPOW HA IUIAKTUYECKHN MaTephall 3aKOHa COXpaHEHHs
MEXaHUYECKOW SHEPTuu Ul pacuéTa NOTCHIUAIBHON U KHHETUIECKOM SHEpIuil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIOJH30BAHHEM 3aKOHA COXPAaHEHHUS MEXaHHYeCKOU
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 1)

Mexanuuyeckue
KoJieoanus (7 1)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuky.  Ilpespawenue  duepeuu  npu
KONeOamenbHOM OBUINCEHUU.
3aryxatomue KonebaHus. BbIHYXIeHHBIE
KojeOanus. Pe3onanc.
/Iemoncmpauuuz
1. Habmroneunue KoyseOaHuii  Ten  IOJX
JNEHCTBUEM  CHJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha Npy>KUHE.

3. HabmoneHne BBIHYKACHHBIX KoJcOaHWH U
pe3oHaHca.

Jlabopamopnwie padomol u onvimol.

1. Onpenenenre  4acToThl W Iepuoja
KoJIeOaHUI MaTeMaTH4eCKOT0 MasTHHUKA.

2. OmpeneneHue  4acTOTBl W TepuUoja
KoJIeOaHUH TPYXKUHHOTO MasTHUKA (WU
3JIEKTPOHHAS IEMOHCTPALNS).

3. UccnenoBanne  3aBUCHMOCTH  II€pHOJa
KoJieOaHW TOJBEIIEHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

4. UccnenoBaHue  3aBUCHMOCTH  TepHOnA
KoneOaHWi MPYKMHHOTO MAasTHUKA OT
MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIpoBepka HE3aBUCUMOCTH nepuoza
KoJIebaHui rpy3a, TMOABEIICHHOTO K HHTH,
OT Macchl rpysa.

6. OTBITHI, JEMOHCTPHUPYIONINE 3aBUCHMOCTH

nepuoja KoJIeOaHui HIpPY>KHUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU
NPY>KHHBI.

7. U3mepenue YCKOpPEHUs cBoOOIHOTO
najeHust (i JNIEKTPOHHAs
JIEMOHCTpanus).

Habnronenue xonebaHuii moJ DeHCTBHEM CHII TSHKECTH M YIPYTOCTH U OOHapy)KEHHE IpU MOMOILH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IeAaroroM Koje0aHWH Trpy3a Ha HHTH W Ha mpyxuHe. OmpeneneHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TIOMOILBIO M1Earora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

[TpoBepka c OHOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBHCHMOCTH
nepro/ia KojebaHuii rpy3a, MOJBEIEHHOT'O K JIEHTE, OT MacChl Ipy3a.

Hab6nronenue u o0cyxIeHUE MO PYKOBOJCTBOM IIEIarora OMBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO eJarora MaTeMaTHIEeCKOTO M NPY)KUHHOTO MasgTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIHM OLICHKOI 4acTOTHI (Iepruosa)
KosiebaHui
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Mexannyeckue Mexanuueckue BOJIHBL. CaoiictBa | OOHapyKeHHE U aHAIN3 C TOMOLIBIO TI€J[arora BOJIHOBBIX SIBJICHUI B OKPY)KaIOIEM MUpeE.
BOJIHBI. 3BYK MEXaHWIECKUX BOJTH. IIpooonvhuie u | HabmroneHne COBMECTHO C MENaroroM paclpOCTPAHEHMS MPOJOIBHBIX WM IIONEPEYHBIX BONH (Ha
B u) nonepeunvie 60HbL. J[MUHA GONHbL U CKOPOCMb | MOJEIH) U OOHAPY)KCHHE aHAJIOTHIHBIX BUIOB BOJIH B IPUPOAE (3BYK, BOJSHBIC BOJIHBI).
eé pacnpocmpanenus. Mexanuueckue 6oiHbl 6 | Bpramcnenme B 1—2 mefCTBHS ¢ OMOPOW Ha alNrOPUTM, IPEIBAPUTEIHHO pa3oOpaHHBI COBMECTHO C
meépoom mene, ceticmuyeckue 60anvl (MC). MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.
3ByK. Ipomkocmb 36yka u evicoma moua. | HaOmoneHne 3a SKCHEPUMEHTANBHBIM OMNPEACICHHEM TPAaHUIl YacTOTHl CHBIIIMMBIX 3BYKOBBIX
Ompaoicenue 36yka. Unghpaszeyx u yismpassyx. KosiebaHui.
Jemoncmpayuu’ HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C UCIOJIB30BAHUEM MY3bIKaJIbHBIX
1. PacmpocTtpaneHnue MIPOJOIBHBIX U | UHCTPYMEHTOB).
MIOTIEPEYHBIX BOJIH. HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.
2. HaOmioneHue 3aBUCHMOCTH BBICOTHI 3BYKa | UTeHHE COBMECTHO C IIE€AaroroM OpPUIMHAJIBHOTO TEKCTA, MOCBAIIEHHOTO MCHOJIb30BaHUIO 3BYyKa (MM
OT YaCTOTHI. yIBTpa3Byka) B TEXHHUKE (9XOJIOKAIMA, YJIBTPa3ByK B MEAWIMHE U Jp.); BBINOJHCHHUE 3aJaHUH
3. AxycTH4ecKuil pe3oHaHC. TI0 TEKCTY (CMBICIIOBOE YTECHHUE)
Pazneua 10. D1eKTPpOMAarHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)
DJIEeKTPOMArHUT ONeKTpOMarHUTHOE nosie. | IlocTpoeHue MPOCTBIX pPacCyXJIE€HUH Ha OCHOBE MOJTOTOBJIECHHBIX BBIpAaXKEHHUI, 00OCHOBBIBAIOIIMX
HOe moJje DneKTpOMarHuTHbIE BOJTHBI. Ceoticmea | B3aIMOCBS3b DJIEKTPHUUECKOTO U MATHUTHOTO TIOJIEH.
U JJIEKTPOMATHHU | 91€KMPOMASHUNHBIX BOJIH. Ulxana | Habmonenue 3a SKCIEPUMEHTAILHBIM H3yYEHUEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM 4YHCIE C
THbIE BOJIHBI INEKMPOMASHUMHBIX ~ 8ONH.  Mlcnonvb3oganue | TIOMOILIBIO MOOMIBHOTO Tene(OHa).
8 ) INEKMPOMASHUMHBIX BOJIH OJisL COMOBOU CA3U. AHanu3 ¢ IIOMOIIBIO NTe1arora peHTTeHOBCKUX CHIMKOB YEJIOBEYECKOTO OPraHU3Ma.
OJeKTpOMarHuTHas npuposa cBeTa. | AHaJIIM3 COBMECTHO C IIEJaroroM TEKCTOB, OIMCHIBAIONIMX IPOSIBICHHUS 3JIEKTPOMAarHUTHOTO
CkopocTb cBera. BosHOBBIE CBOWCTBA CBETA. W3JTy4CHHUS B IIPUPOJIC: KUBbIE OPTaHU3MBI, H3Ty4YeHHs HEOSCHBIX Tell (CMBICIOBOE YTEHHE).
ﬂemoucmpauuuz Pacno3naBanne u aHanu3 Pa3INIHBIX HpHMeHeHI/Iﬁ QJICKTPOMArdMTHBIX BOJIH B TCXHUKE C OHOpOﬁ Ha
1. CBo¥icTBa JIEKTPOMArHUTHBIX BOJIH. TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOACTBOM II€AArora.
2. BonHOBBIE CBOMCTBA CBETA. Pemenne THMOBBIX pacdy€THBIX 3a7ad B 1—2 AEHCTBUS C OMOPOIl Ha auropuT™, HpeaBapUTEIHHO
Jlabopamopnuie padbomot u onvimol. pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
1.I/I3yqu1/Ie CBOIICTB QJICKTPOMArHuTHBIX BOJIH, AJIMHBI BOJIHBI 1 4aCTOThI CBCTA.
BOJIH C  [OMOIIBI0  MOOHIBHOTO
TeneoHa.

40
[okymeHT co3aaH B anekTpoHHon copme. Ne 364 ot 10.09.2025. UcnonHuTens: ManbkuHa J1.M. 0 3IEKTPOHHbINA
Ctpanuua 40 n3 68. Ctpanuua cosgara: 10.09.2025 19:39 =¥ TATAPCTAH



Paznen 11. CBeroBble siBiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast monenb cBera. McroyHumku cBerta.
Ipsimonuneiinoe  pacnpocmpanenue — ceéema.
3ammenus Connya u Jlynwi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonnoe suympennee ompasicenue ceema.
Hcnonvzosanue nonnozo enympennezo
ompasicenus 8 ONMUUECKUX C8emMoBo0ax.

ﬂemoncmpauuuz

1. IlpssMonMHENHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxeHue cBerTa.

3. [lonyuenne wn300pakeHUH B

BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

4. IIpenomieHue cBera.

5. OnTU4ecKuil CBETOBOI.

Jlabopamopnsie padomol u onvimol.

ILUIOCKOM,

1. HCCJ’IG,I[OB&HH@ 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiydya OT YyIJa
naacHus.

2. N3y4yenne XapakTEpHCTHK H300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaGmonenue ombITOB, JEMOHCTPHPYIOIIMX SIBJIEHUE IPSIMOJHMHEHHOIO pPAacIpOCTpaHEHHs CBeTa
(BO3HUKHOBEHHE TEHHM M MOJYTEHH), U MX WHTEPIPETALMs C HCIOJIb30BAHUEM IIOHSATHUS CBETOBOTO
Jy4a.

OOBsICHEHHE ¥ MOJCITHPOBAHKE TIOCIIE PACCYXJICHUS C MEAaroroM Mo CXeMe COJHEYHOTO M JYHHOTO
3aTMEHUM.

HccnenoBanne ¢ omopoii Ha TEXHOJIOTHIECKYIO KapTy HOA PyKOBOJICTBOM IIEIarora 3aBUCHMOCTH yTJIa
OTpaXXEHUsI CBETOBOTO JIyda OT yIJia MaJACHHs.

N3ydenune ¢ mOMOIIBIO MeJarora CBONCTB M300paKeHNUS B INIOCKOM 3€pKalle.

Habnromenne u oOBSICHEHHE COBMECTHO C II€aTOTOM OIBITOB II0 TIOJNYYEHHIO H300pakeHUH B
BOTHYTOM M BBINYKJIOM 3epkanax. HaOmroneHne n oOBsSCHEHHE MOCIE pacCyKACHHS C IEAaroroM Mo
CXEM€ OIBITOB IO MPEJIOMJICHHUIO CBETA HA I'PaHULIC PA3JIMYHBIX CPE, B TOM YHCJIC OIBITOB C IMOJHBIM
BHYTPEHHHUM OTPaKCHUEM.

HccnenoBanue 1OjA PYKOBOJACTBOM II€Aarora 3aBUCHMOCTH yIiia HPEIOMIICHHS OT YIjla MNaJeHus
CBETOBOTO JIyya Ha FPAHHIIE «BO3TYX—CTEKIIO.

Pacrio3HaBaHue ¢ IMOMOILBIO Meqarora SBICHUH OTPaYKEHUSI W MPEJIOMIICHUS! CBETa B ITOBCEJAHEBHOM
JKM3HHM. AHAIN3 U 00bsICHEHHE COBMECTHO C neaaroromM sBJCHUA ONITUYECKOI0 MUpaKa.

Pemmenne THMOBBIX pacdy€THBIX 3amad B |—2 nefcTBUS C ONOPOM HAa AJTOPUTM, MPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEaroroM ¢ UCHOIb30BAHNEM 3aKOHOB OTPAYKCHUS 1 TIPEJIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudopsi (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpPOCKONd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bauzopykocms u danbHozopkocmes.

ﬂemoucmptmuuz

1. Xox mydeit B coOupatoiei JImH3e.

2. Xon nyuell B pacceuBarollel JIMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIMH3.
4. IlpuHuun TIeHCTBHS
MHKPOCKOIIA U TEJIEeCKOTa.
5. Mogens rnasa.

¢oroanmapara,

[Mony4yeHue MOa KOHTPOJIEM MeAarora W300paKCHWH ¢ MOMOIIBI0 COOMpAIOIICH U pacCeuBaroIeit
JIMH3.

OmpeneneHre ¢ OMOPOW HA aNrOpPUTM pPa3pabOTaHHOTO COBMECTHO C MeAaroroM (HOKyCHOTO
PacCTOSIHUS M ONTUYECKOH CHUIIBI COOMPAIOIIEH JTHH3HI.

AHanmn3 COBMECTHO C neaaroroMm yCTpOﬁCTBa u TpUHOUIIA HeﬁCTBHH HEKOTOPBIX OINTUYCCKUX
nprbopoB: poroamnmapaTa, MUKpocKkora, Teneckona (MC — GHOIOTHSA, aCTPOHOMUS).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIaTbHO30PKOCTH, ITpUHIMNA AelcTBHs 04koB (MC — Ounosorus).
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Jlabopamopnsie padbomol u onvimol.

1. [Tony4yenne w300pakeHUH € TOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
yeemos. /ucnepcus ceema.
/Iemoncmpauuuz
1. Pa3noxenue 6eoro cBeTa B CHEKTP.
2. Ilony4yenue Oenoro cBera MIPHU CIOKECHUH
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomol u onvimol.

1. OnbITHl MO pa3ioXkKeHUIo OelIoro ceera B
CIIEKTP.

2. OnBITH IO BOCHPHUATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUITBTPEL.

Habmoienne cOBMECTHO € IIEJaroroM Io pasIokKeHHIO OeIoro CBeTa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6eJ10T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.

[TpoBenenue U 0OBSICHEHNE TOJI PYKOBOACTBOM II€Jarora OMBITOB 110 BOCIPHATHIO L[BETA IPEIMETOB
IpYU UX HaONIOZICHUH Yepe3 [IBETOBbIC (DMIbTPHI (LIBETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue
U TIOTJIOLIEeHHe
CBETa aTOMOM

Onvimul Pezepghopoa v 1utaHeTapHast MOJIENTh
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.

O6Cy)KZ[€HI/Ie C IoMOImbKO II€marora IMnc€jinu OIIBITOB Peaep(bopz[a II0 HCCICOAOBAHHUKO AaTOMOB,
BBIABHJKCHHUC THUIIOTE3 O BO3MOXHBIX PE3YJbTAaTaX OIBITOB B 3aBUCHUMOCTU OT IMpPCAnoaraeMoro
CTPOCHUA aTOMOB, (I)OpMyJ'II/IPOBaHI/Ie BBIBOJIOB U3 PE3YJIbTATOB OIIBITOB.

Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CrieKTpbl H3ITy4eHHS U TIOTIIOLICHNUS.

2. CrieKTpsl pa3IMyHBIX T'a30B.

(4 4) Jlunetivamoie cnekmpeoi. OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JMHEHYaThIX CIIEKTPOB M3JIyYSHHsS Pa3INYHBIX
BerecTB. OOBSICHEHHE C ONOPO HAa AMTAKTHYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITyUIEHUS.

Ctpoenne PannoakTuBHOCTE. Anbgha-, bema- u camma- | OOCYXIEHHUE COBMECTHO € TIEAATOTOM BO3MOYKHBIX THIIOTE3 O MOJECIISIX CTPOSHUS siIpa.

aTOMHOT0 SIAPa usnyuenus.  CtpoeHne  atomMHoro  sgapa. | OmpeneneHue mo cxeMe ¢ UCIOJIb30BaHHEM METOAMYECKOr0 MaTepuana Moj PyKOBOJCTBOM I€Aarora

(6 9) Hyxnonnas mooens amomnoeo adpa. Mzomonsl. | coctaBa siaep N0 3aJaHHBIM MAacCOBBIM U 3apsiIOBBIM YWCIAM M MO TIOJIOKECHUIO B HEPHOIUYECKOM

cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOACTBOM IeJlarora NU3MEHEHHsI cocTaBa sapa
1 €rO0 MOJIOXKEHUsI B IEPHOANUYECKOil cucteme npu | |-paguoaktuHocT (MC — Xumus).
HccnenoBaHue ¢ MOMOIIBIO MEAArora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusM.

HaGmonenue 3a neMoHCTpanued paboThl H3MEPEHUS PAJAHAMOHHOTO (pOHA C TOMOIIBIO TO3UMETPA,
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3. CnexTp BoJopoa.

4. HabmoneHune TpekoB B kamepe Buiibcona.

Jlabopamopnuie padomol u onvimol.

1. Habmooenue CRaOWHbIX U JUHEUYaAmbIX
CHEKMPO8 U3LYyUeHUsL.

2. UccnenoBanue TPEKOB: n3MepeHue
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLIEHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
ouomnorus).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
anepeuu Coanya u 36¢30 (MC).

SnepHast SHEpreTHKa. Heticmesus
PAOUOAKMUBHbIX — UNYYEHUU  HA  JiCUBble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabota cyéT4rKa HMOHU3UPYIOIIHUX

H3ITy4YEHUH.

2. Peructpamus  W3IyYeHHUs  HPUPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomol u onvimel.

1. Usmepenne panmoakTuBHOTO (oHA (MITH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEABApUTEIBHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apAJOBBIX YHCEN HA ONpENENICHWE Pe3YNbTaTOB SACPHBIX PEaKLUii; aHaIW3 BO3MOXKHOCTH WIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OO6cyXIeHre COBMECTHO C IeJaroroM IEpCIeKTHUB HCIOIb30BAaHUS YNPABIAEMOIO TEPMOSAEPHOTO
CHHTE3a.

OOcy)XIeHHE COBMECTHO C IIEIAaroroM MPEUMYIIECTB M JKOJIOTMYECCKHX MPOOJIEM, CBS3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

IoBTOpHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001eHne
MPEJAMETHOTO
coJIeprKaHus

U OmbITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
IIPU U3YYCHHUHU
BCETO Kypca
¢bu3uKn

O6o0mieHne  comepKaHus — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXAaHUYCCKHUE, TCIJIOBBIC, 3JICKTPOMArHUTHLIC,
KBaHTOBEIC SIBJICHHSI.

HayuHbIii MeTOIl TO3HAHUS U €T0 peau3allus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

BrimonHenne ¢ momomplo  mejarora  y4eOHBIX  3aJaHHMM, TpeOyOmUX — AEMOHCTPALUU
KOMIIETCHTHOCTEHM,  XapaKTepU3YIOLUIMX  E€CTECTBEHHOHAyYHYH)  IPAaMOTHOCTb:  IPUMEHEHMS
MOJIyYCHHBIX 3HAHWN [UISI HAyYHOTO OOBSCHEHMSA (U3MYECKHUX SBICHUH B OKpYXaromeHd mpupone
Y TTOBCE/THEBHOM KM3HM, a TaKXKe BBIABICHHS (PU3MUECKHX OCHOB PsAlla COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNS! OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX YMEHHMH JUIS MCCIIeOBaHUs (QU3MUYECKHUX SIBICHHUH, B
TOM 4YHCJI€ JUIsl IPOBEPKU THIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEN.

Pemenne TumoBeIX pacu€THBIX 3a4a4 B 1—2 neiicTBUS ¢ OHNOPOM Ha alrOpUTM, HMpPeABapUTENILHO
pa3o0paHHbBII COBMECTHO C IIEaroroM, B TOM YHCJIE IpeIIoiarallinX UCIOIb30BaHHE (U3NIECKON
MO/IETIM | OCHOBAHHBIX HA COJIEPXKAHUH PA3IMYHBIX PAa3/IeNIoB Kypca QHU3HKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LMU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOUIMXCA y4€OHO-METOJAUYECKUMHU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIYEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOIUOTEKH, BUPTYyalbHbIE Tab0paToOpuy,

UTPOBBIE MIPOTPaMMbI, KOJUIEKIIUU HIU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PECAUTU3YIOIIMX AUIaKTHUYecKrue Bo3MoxkHOocTH MKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaHUH.
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K&HCHI[apHO—TeMaTI/I‘-IeCKOG IJIAaHUPOBAHUC

8 KIIACC
KosanyecTBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka KonTpoabubie | IlpakTuyeckue Jara uHppoBbIe
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ogblelme 1 bubamorexa LHOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1 1
3 Monenu TBEpAOro, KUIAKOIO U 1 Bu6imoreka LIOK
ra3o000pa3HOro COCTOSTHUI BeIllecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEILIECTBA Ha OCHOBE TOJIOKCHU I
MOJICKYJIIPHOKHHETHYECKON TE€OPUH
5 1 bubnuoreka HOK]
Kpucrannnueckue u amopgHble Tena https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue U KaWUISIPHOCTD. 1 bubnuoreka LHOK
IToBEpXHOCTHOE HATsKEHUE https://m.edsoo.ru/ffOa5530
7 TermoBoe paclIMpeHUe U C)KATUE 1 bubmorexa LOK
https://m.edsoo.ru/ffOa5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS 1
YaCTHI]
9 Bayrtpennsis sueprusi. CriocoObt i BubnuoTteka [TOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ffOa5c60
bu6mmoreka [JOK
10 1 https://m.edsoo.ru/ff0a641
Bunel rerionepenaun 2
VYpok-koudepennus "Ilpaktuueckoe bubnnoreka [OK
11 . 1
WCIIO0JIb30BaHUE TEIIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65¢c
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BEIIECTB ¥ MAaTEPUAJIOB B IIEJISIX 0
sHeprocoepexeHus"
bubnuoreka HOK]
12 KonnyectBo TernoTsl. Y aenbHast https://m.edsoo.ru/ff0a697
TEIUIOEMKOCTh 6
bubnuoreka HOK]
13 YpaBHEHHE TEIIOBOTO OanaHca. https://m.edsoo.ru/ff0a708
Termoo0MeH 1 TEIIOBOE paBHOBECHE 8
Jlaboparopnas pabota
"HccnenoBanue siBJICHUS bubnmmoteka LHOK
14 TEII000MEHa MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a9
XOJIOJTHOM Y ropsiueit BoAbI" 8
Pacuer xonndecTBa TEIIOTHI,
15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJa
Y BBIJICIISIEMOTO UM IIPH OXJIKICHUN
bubnuoreka HOK]
16 JlaboparopHas pabora "Onpenenenue https://m.edsoo.ru/ff0a6bb
yAEIbHON TEMI0EMKOCTH BellecTBa" 0
bubnuorexa LHOK|
17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa https://m.edsoo.ru/ff0a7b5
CTOpaHHUS a
[InaBneHue u oTBepIeBaHNE bubnuoreka [HOK]
18 KPUCTAJNINYECKUX TEJI. Y IeTIbHas https://m.edsoo.ru/ff0a71d
TEIUIOTA IIABIICHUS 2
bubnmmoreka OK]
19 JlaGopatopHnas pabota "Onpeznenenue https://m.edsoo.ru/ff0a72f
yIIeIbHON TEIUIOTHI MJIaBJIeHUs JIbaa" e
bubnmoreka HOK]
20 [TapooOpa3zoBanue M KOHIACHCAITHSL. https://m.edsoo.ru/ff0a740
Hcnapenue c
Kunenue. VY nenpHas temiora bubnmoreka LHOK]
21 napooOpa3oBaHMs U KOHJICHCAIINH. https://m.edsoo.ru/ff0a786
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3aBUCUMOCTh TEMIIEpaTyphbl KUTICHUS c
0T aTMoc(epHOTO JTaBICHHUS
BrnaxuaocTs Bo3ayxa. JlaboparopHas bubnuoTeka LHOK]
22 pabota "Onpenenenue https://m.edsoo.ru/ff0a762
OTHOCUTEJIBLHOM BJIIAXKHOCTH BO3TyXa" 8
Pemenue 3apad Ha onpeneneHue
23 BJIQXKHOCTH BO3/1yXa
[IpuHIMIBI paGOTHI TETIIIOBBIX
24 neurareneit". [laposast TypOuHa.
JlBurareir BHYTPEHHETO CrOpaHUs
KII/I TermoBoro aBurarens. bubnuoreka HOK]
25 TennoBble ABUTATENN U 3aUTA https://m.edsoo.ru/ff0a7c7
OKpY>Karoten'" cpebl c
3aKOH COXpaHEeHUS U PEBPAIICHUS
26 SHEPTUH B TEILIOBBIX MPOIIECCAX
[ToaroroBka Kk KOHTPOJIBLHOU paboTe
1o TeMe ""TeroBbIe SBICHUS. bubnmmoteka LHOK
27 N3meHeHune arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f
BemecTna" 2
KonTponbnas pabora no teme bubnuoreka [TOK]
28 "TennoBsie sBieHus. MI3MeHeHne https://m.edsoo.ru/ff0a86a
arperaTtHbIX COCTOSTHUH BeriecTBa" e
DnexTpusanus Ten. /[Ba poga
29 INMEKTPUICCKUX 3aPSIOB
Ypok-uccnenopanue "IneKkTpusanus
30 TN UHIYKIUEW U IpU
CONIPUKOCHOBEHUH "
bu6mmorexa [IOK
31 B3aumoieiicTBre 3apsHKEHHBIX TElT. https://m.edsoo.ru/ff0a87e
3akoH KyrnoHna 4
32 DNEKTPUUECKOE MOJIE. bub6nuorexa [IOK

47

[okymeHT co3aaH B anekTpoHHon copme. Ne 364 ot 10.09.2025. UcnonHuTens: ManbkuHa J1.M.

Ctpanuua 47 n3 68. Ctpanuua cosgara: 10.09.2025 19:39

il INIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4

HarmnpskeHHOCTB IEKTPUIEeCKOTo https://m.edsoo.ru/ff0a8a0
noJist. [IpuHIUI cynepno3unun a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snekTpudeckux 3apsiioB.
33 OneMeHTapHbIi 3apsa. CTpoeHue
aTroma
bu6mmoreka [IOK
34 [TpOBOAHHMKY ¥ TUAICKTPUKH. 3aKOH https://m.edsoo.ru/ff0a8ef
COXpaHEHHS AIIEKTPHUECKOTO 3apsizia 6
bu6mmorexa [IOK
35 Pemrenue 3a1au Ha mpuMeHeHHe https://m.edsoo.ru/ff0a90c
CBOWCTB 3JICKTPUYECKUX 3apsI0B c
DNEeKTPUYECKUM TOK, YCIIOBUS €TO bubnuorexa [JOK
36 cyiiecTBoBaHus. MicTouHukmn https://m.edsoo.ru/ff0a95a
AJIEKTPUYECKOTO TOKA 4
bubnuoreka HOK]
37 https://m.edsoo.ru/ff0a96b
JIeNCTBUA DIEKTPUYECKOTO TOKA 2
Vpok-uccinenosanue "JleiicTBre '
38 ANEKTPUYECKOTO MOl Ha TPOBOAHUKHU
U AUDIEKTPUKHT"
bubnuorexa LHOK|
39 DNEeKTpUYECKU TOK B MeTaJljax, https://m.edsoo.ru/ff0a983
JKHIKOCTSX U rasax 8
DNeKTpuUecKas 1enb U € COCTaBHBIC
40 4acTu
Cuna toka. JlabopaTopHas pabora >’ bubnmoreka [JOK
41 "N3MmepeHue U peryJIupOBaHKE CHITBI https://m.edsoo.ru/ff0a8bd
TOKa" 6
1 DIEKTPUUYECKOE HAIIPSKEHUE. >’ bubnuoteka [HOK]
Bonbr™merp. JlaGopaTopHas pabora https://m.edsoo.ru/ff0a%1
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"H3mepeHue u peryampoBaHue 4
HanpspkeHus"
bubnuoreka HOK]
43 ConpoTHBIICHHE ITPOBOIHHKA. https://m.edsoo.ru/ff0aa73
VY 1eapHOE CONMPOTUBIICHHE BEIIECTBA 8
Jlaboparopnas padoTa "3aBHCUMOCTH
AJIEKTPHUYECKOTO COTTPOTHBIICHUS bubmmoreka [IOK
44
IIPOBOIHHMKA OT €r0 JIJTMHBI, TUIOIIA ! https://m.edsoo.ru/ff0aa73
IIONIEPEYHOr0 CEUYEHUsl U Marepuana” 8
3aBHCUMOCTD CHJIBI TOKA OT bu6mmoreka [IOK
45 HanpsbkeHus. 3akoH Oma i1 ydacTka https://m.edsoo.ru/ff0aa44
(001 a
JIaboparopHast pabota
"HccnenoBanue 3aBUCUMOCTU CHIIBI
46 TOKA, UYILETO Yepe3 PE3UCTop, OT bubnuoreka HOK]
COTIPOTHUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04
HapspKEeHUs Ha pesucrope” S
[TocnemoBarenbHOE U TApAIIIETFHOE
7 COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "I[IpoBepka
MpaBUJIa CIOKEHHS HAMPSKEHUN TPU bubnuotexa [JOK
48 MOCJIeI0BATEIbHOM CO€IMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa5
pe3uctopos" 8
JlabopaTtopHas pabota "I[IpoBepka
IIpaBUJIa I CHUJIBI TOKA IIPU bubnnoreka [JOK
49
napajielIbHOM COeTUHEHUN https://m.edsoo.ru/ff0aad1l
pe3uctopos” €
Pemenue 3aga4 Ha npuMEHEeHNE bubnuoteka [HOK]
50 3akoHa OMa JIJIs pa3IngHOTO https://m.edsoo.ru/ff0aaf8
COETUHEHUS TIPOBOTHUKOB a
51 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [OK
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Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab12
4
Jlaboparopuas padota "Onpenencaue bubnmoreka [JOK

52 paboThI ¥ MOIITHOCTH AJIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e
TOKa" 0
DNEeKTpUYECKHE METH U MOTpeOuTenn bubmuorexa [JOK

53 ANEKTPUYECKON SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab66
Kopotkoe 3ambikanne 0
IToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIIeKTPUUECKUE 3apsIbl.

54 3apspKeHHBIC TeJa U UX bubnuoteka LOK]
B3auMoAecTBUs. [ToCTOSTHHBINM https://m.edsoo.ru/ff0abd2
AJIEKTPUYECKUM TOK" [4
KonTponbhas padbora no teme
"DJIeKTpUUECKHE 3aPSIb.
3apsiKeHHbIE TeNla U UX
B3auMoaercTBUA. I10CTOSIHHBIH

>3 anekTpuyeckuil Tok"/Beepoccuiickast
IIpoBepoYHas pabora npu bubnnoreka [JOK
IIPOBEJIEHUH C UCIIOJIb30BAHUEM https://m.edsoo.ru/ff0abea
KOMITbIOTEpa 8
[TocTosiHHBIC MAaTrHUTHI, X

>6 B3aUMOJICHICTBHE

bu6mmoreka [JOK

57 VYpok-uccnenosanue "M3zyyenue https://m.edsoo.ru/ff0ac3d
MOJeH MOCTOSTHHBIX MarHUTOB" 0
MarnsuTtHoe 1mojie. MarHuTHOE 1moJie bu6mmoreka [JOK

58 3eMIIM U €r0 3HaYeHue JJIs )KU3HU Ha https://m.edsoo.ru/ff0acOb
3emie a
OmneiT OpcTena. MarHuTHoe nose bub6nuorexa [IOK

59 NEKTPUYECKOr0 Toka MaruutHoe https://m.edsoo.ru/ff0acld
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I10JIC KaTYHUIKKU C TOKOM

2

60

[IpuMeHeHue >IEKTPOMarHiuToB B
texauke. Jlaboparopuas pabota
"U3y4yeHue neilcTBUS MAarHUTHOTO
T0JIs1 HAa MMPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74
a

61

DNEeKTPOABUTaATENb IOCTOSIHHOIO
Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENICH" B TEXHUYECKHUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.
JIaboparopHast pabota
"KoHcTpynpoBaHue u usyyeHue
paboTHI AJIEKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86
c

62

OmnbrTel @apanest. 3akoH
AJIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

63

Onextporenepatop. CriocoObl
TIOJTYYEHUS DJIEKTPUUECKON" SHEPTUH.
DNEeKTPOCTaHIIUHU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPIUU

64

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o TeMe "DIIeKTPUUECKHEe U
MarHuTHbBIC ABJICHUS"

65

KonTponbnas pabora no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
apneHus"/Beepoccuiickas
poBepoyHas paboTa mpu
MIPOBEICHUHU Ha OyMa)KHOM HOCHUTEIEe

bubnuoTeka HOK]
https://m.edsoo.ru/ff0acbl
4

66

PesepBHbIit ypok. Pabora ¢ Tekctamu
o teme "TemnnoBsie aBiIeHUS"

Butmorexa LOK
https://m.edsoo.ru/ff0acc5
€
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PesepBHbIil ypok. Pabora ¢ Tekcramu

bu6mmoreka [IOK

67 o teme "IlocToSHHBIN 1 https://m.edsoo.ru/ff0acdc
ANEKTpUYECKUI TOK" 6
68 PesepBHbIi ypok. Pabora ¢ TekcTamu 1
o Teme "MaruuTHbIe SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
ITPOI'PAMME )
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9 kiacce

KosmuecTBo 4acoB DJIeKTPOHHbIE
N Tema ypoka Kontposbabie | [IpakTHyecKue Hara undposbie
n/n Bcero u3ydyeHusi | odpasoBaTesibHbIE
padoTbl padoTbI pecypen
1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TOUKa
Cucrema oTcyeTa. Bbu6mmorexa LIOK
2 OTHOCHUTENILHOCTh MEXaHUYECKOTO 1 1 https://m.edsoo.ru/ff0ad47
JIBUKCHHSI 4
bu6mmoreka [IOK
3 PaBHOMEpHOE NPSMOTMHEHHOE 1 https://m.edsoo.ru/ff0ad19
JIBUKCHHE a
HepaBHoMepHOE psiMOIUHEIHOE
4 nekenue. CpeHsst © MTHOBEHHAs 1
CKOPOCTH
bubnuoreka [{OK
5 IpsmonuHeiiHoe paBHOYCKOPEHHOS 1 https://m.edsoo.ru/ff0ad8d
JIBUKEHUE. Y CKOpEHUE 4
CkopocTh MPSAMOIMHENHOTO
6 PAaBHOYCKOPEHHOTO JIBUKECHHSL. 1
I'paduk ckopoctu
n
JlabopaTtopHas pabota "OnpeneneHue Bu6morexa LIOK
7 YCKOPCHIA Tea TpH 1 1 https://m.edsoo.ru/ff0adb1
PaBHOYCKOPEHHOM JIBHKEHUU TI0 g
HAaKJIOHHOM TUIOCKOCTH"
2 CBoboaHoe nagenue Ten. OnbIThI |
lanunes
PaBHOMEpHOE nBHKEHUE 10 bu6mmorexa [IOK
9 okpyxHoctu. [lepuon u yactora 1 https://m.edsoo.ru/ff0ael76
oOparienus. JIuneiinas u yriosas
CKOPOCTH
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10 [leHTpOoCTpEMUTENBHOE YCKOPEHHE
1 IIepBeb1it 3akoH HbroTona. Bexkrop bu6nmorexa [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herorona. bu6nmoreka [IOK
PaBHOpClCTBYIOIIAs CHla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bub6imorexa [IOK
Cymnepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnmoreka [JOK
3akoHOB HeloToHa https://m.edsoo.ru/ff0aeb6e
15 bu6mmoreka [JOK
Cuia ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3anay no teme «Cuna
16 YIIPYTOCTH
17 JlaboparopHas pabora «OnpeneneHue bubnunoreka [JOK
KECTKOCTH TIPY>KUHBD» https://m.edsoo.ru/ff0aee28
13 bubmuorexa [JOK
Cuna tpeHus https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bu6mmorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
ho JlabopaTtopHas pabota "OnpeneneHue bubnnoreka [JOK
Kod(purmenTa TpeHUs: CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3apau no reme "3akoHbI bubnuotexa [JOK
21 Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0afb8e
TpeHUs"
Cuna Ts5KeCTH ¥ 3aKOH BCEMUPHOTO bubnnorexka [JOK
22 TATOTEHHs. Y CKOPEHHE CBOOOIHOIO https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHpepenmus "JIBrmkenue Ten
23 BOKPYT TPaBUTAIIIOHHOTO LIEHTpa
(Conueunas cucrema). ['amaktuku"
ha Pemenue 3agau mo teme "Cuna bu6nmorexa [JOK
TSYKECTH U 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5{8
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TSIrOTeHUs"
[TepBas kocMuyeckasi CKOpPOCTb. bubnnoreka [HOK
25 .
HeBecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
)6 5 bu6mmoreka [JOK
PaBHOBecue MarepualibHON" TOUKH. https://m.edsoo.ru/ff0afe36
AOGCOTIOTHO TBEPIOE TEIIO.
7 PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuinsl. LlenTp TsKECTH
b3 Pemenue 3agad no reme "MomeHT bubnuorexa [JOK
cuibl. LenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJILHOM paboTe bubnuorexa [JOK
29 o TeMme "MexaHndeckoe JBMKEHHE. https://m.edsoo.ru/ff0b0408
BsaumogeiictBue Ten"
KoHntposbHas paboTta 1mo teme bubnuotexa [JOK
30 "MexaHn4yecKoe ABUKECHUE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nmmynse Tena. UMnynbe cuiibl. 3akoH bubnnoreka [JOK
31 COXpPAaHEHHUs UMITyJIbCa. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJCICTBHE
Pemenue 3amad mo teme "3akoH bubmuorexa [JOK
32 COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
IBUKECHHE B IPUPOJE U TEXHUKE"
34 bu6mmoreka [{IOK
Mexanuueckas paboTa U MOITHOCTh https://m.edsoo.ru/ff0b0a84
PaGora cuibl TsKECTH, CUITBI bubnuotexa [JOK
33 YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padota «Onpenenenue
pabOTHI CHITBI TPEHUS TIPH
36 PaBHOMEPHOM JIBH)KCHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
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CBs13b HEPTUH U paOOTHI.
37 ITorennuanbsHast sHEprus
13 Kunernueckas sneprus. Teopema o bu6imorexa [IOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUU B
39 MeXaHUKe
Jlaboparopnas pabota «M3yueHue bubiroreka [JOK
40 )
3aKOHA COXPAHEHUS SHEPTHI https://m.edsoo.ru/ff0b12fe
A1 KoneobarensHOE IBUKEHHUE U €T0 buomuoreka [JOK
XapaKTePUCTHKU https://m.edsoo.ru/ffOb1858
1 3aryxaromue KojaeOaHusl. bubnnorexka [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
MareMaTtuyeckuil U npy>KUHHBINA
43 MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh bubnnoreka [JOK
44 neproja KoJieOaHuii OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MAaCCHI TPy3a»
45 [IpeBpamenue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHHUIX
Jlaboparopnas pabota «Onpenenenue bubnuotexa [JOK
46 4acTOThI U NIepuoja KojaeOaHHii https://m.edsoo.ru/ffOblaec
NPY>KUHHOTO MasiTHUKA»
Jlaboparopnas pabota «IIpoBepka bubnuotexa [JOK
47 HE3aBHCUMOCTH IIepHoAa KoaeOaHni https://m.edsoo.ru/ff0b197a
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a»
Mexanunveckue BoiHbI. CBOWCTBA bubnnoreka [JOK
48 MeXaHU4eCKUX BOJH. [IpoonbHbIe U https://m.edsoo.ru/ff0b21fe
MOTIePEYHBIE BOJTHBI
VYpok-koHpepenuus "Mexannyeckue
49 BOJIHBI B TBEPJIOM TeJIE.
CelicMuyeckue BOJHBI"
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50

3Byk. PactipocTpaneHue u oTpakeHue
3ByKa

51

Ypok-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC

53

Ypok-koHpepeHmus "YnpTpa3Byk u
MH(]pa3BYK B MPUPOJIC U TEXHHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TemMe "3aKOHbI COXpaHEHUSI.
Mexanuueckue KoneGaHus ¥ BOJTHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b250

55

KonTponbnas pabora o teme
"3aKOHBI COXpaHEHUSI.
Mexanunueckue Kone0aHus ¥ BOJTHBI"

56

DNeKTPOMarHuTHOE TOJIe.
BHGKTI)OMaFHI/ITHI)IC BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b2abe

57

CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJH

58

Ypok-kouhepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "Mzydyenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

bu6mmoreka [{IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3aga4d Ha OIIPCACIICHUC
YaCTOThbI U IJIMHBI SHCKTpOMaFHHTHOﬁ
BOJIHbI

61

DneKTpOMarHuTHasi IpUpoaa CBETA.
CxopocTth cBeta. BoimHOBBIE CBOMCTBA
CBETa

bubnmorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsmonuneitHoe

bu6nmoreka [JOK
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pacripocTpaHeHHUe cBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658
ComHia u JIyHsl
3aKoH OTpa)k€HUs CBETa. 3epKaja. bubnnoreka [HOK
63 Pemienue 3a1a4 Ha IpUMEHEHUE https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue cBera. 3aKoH bubnnoreka [HOK
MIPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE bubnnoreka [HOK
6 cBera. Vcrosb30BaHue MOTHOTO https://m.edsoo.ru/ff0b3cS5c
> BHYTPEHHET0 OTPAKEHUS B
ONITUYECKUX CBETOBOJIAX
JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH YIJIa
66 MIPEIOMIICHHUSI CBETOBOTO Jy4a OT yIJia
MaJIeHUs Ha TPaHuLe "BO3IyX-
crexsio""
Ypok-koHpepernus "Micnons3oBaHue
MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
67 CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3B"
68 bubmuorexa [JOK
JIunzel. OnTHYeCKas Cujia JINH3BI https://m.edsoo.ru/ff0b3f2¢
69 y bubmuorexa [JOK
[TocTpoenue n3o0paxeHuit B TMH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "Onpenenenue bubnuotexa [JOK
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIel JTUH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubmuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
I'ma3 kak onruyeckas cucrema. bubmuorexa [JOK
72 3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
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3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6emoro cBera B CIIEKTP. bubnuorexa [JOK
74 Onswitel HetoToHA. CloXeHHE https://m.edsoo.ru/ff0c0f4c
CIEKTPAIILHBIX I[BETOB. Jlucmepcus
cBeTa
Jlaboparopnas padota "OnbITHI 11O bubiroreka [JOK
pa3lIokKEHUIO OeJI0ro CBETa B CHEKTP U https://m.edsoo.ru/ff0cOe2a
75 BOCIIPUATHUIO LIBETA IIPEIMETOB IIPU UX
HAOJII0OACHNH Yepe3 BETOBhIC
¢bunbTphI"
Ypok-npaktukyM "BosiHOBbIE
76 CBOMCTBA CBETA: AUCIIEPCHUS,
uHTephepeHus u qudpaxuus”
77 Omnsitel Pesepdopaa u rianerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctynarter bopa. Moaens atoma
bopa
Hcnyckanne u morjioneHne cBeTa bubnmnoreka [JOK
79 atoMoM. KBanThl. JIuneliuarsie https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukyMm "Habnrogenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
3] i bu6mmorexa [IOK
PannoakTuBHOCTH U €€ BUIBI https://m.edsoo.ru/ff0c1672
22 Crpoenue aTOMHOTO sipa. bubnuotexa [JOK
Hyknonnas Mmozaenb https://m.edsoo.ru/ff0c18ac
PannoakTuBHBIE NIpEBpALCHUS. bubnnorexka [JOK
83 N3oTons! https://m.edsoo.ru/ff0clal4
24 Pemenne 3amad mo teme: bubnmorexa [JOK
"PagnoakTHBHBIE IPEBpAIICHUS " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
86 VYpok-koHpepeHus bubnuorexa [IOK
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"PagnoakTHBHbBIC U3TyYEHHUS B
NpUPOJE, METUIIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUs 3apsA0BOI0 U MacCOBOI0O
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemrenue 3apau no reme "SnepHeie
peakuuu"

90

Peakiunu cuHTe3a u AeneHusd siaep.
Uctounuku sHeprun CosiHIa U 3BE3]1T

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepunas
sHepreTHka. JleicTBus
PaZMOAKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHuTHBIC BOJIHBI.
KBanToBsic siBieHns"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabora no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJHBI.
KBantoBsie siBeHus"

04

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4ECTBEHHBIX 33]1a4 110
teme "TemnoBble mpoiecch”

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TermoBeix quraTenein”

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o600menue. Pemenue bubnmoreka [JOK

97 pacUETHBIX U KaY€CTBEHHBIX 3a/1a4 10 1 https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTaHOBOK"
[ToBTOpeHUE, 06001ICHNE. bubnnoreka [HOK

98 JlaGopaTopubie pabOThI 1O KypCy 1 https://m.edsoo.ru/ff0c2¢52
"CBeToBbIC sABICHUS"
[ToBTOpenue, 0606menue. Pabora ¢ bubnunorexka [HOK

99 TEKCTaMH 10 TeMe "3aKOHBI 1 https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUs B MEXaHUKe"
[ToBTOpenue, o600meHne. Pabora ¢ bu6mmoreka [JOK

100 TexcTtaMu 110 TeMe "Koiebanus u 1 https://m.edsoo.ru/ff0c2e82
BOJHBI"
[ToBTOpenue, 0600meHne. Pabora ¢ bu6mmoreka [JOK

101 TekcTaMH 110 TeMe "CBeTOBBIE 1 https://m.edsoo.ru/ff0c3044
SBJICHHS"
[ToBTrOopenue, o6o0menue. Pabora ¢

102 TexcTaMu 110 TeMme "KBaHToBas u 1
snepHast gpusuka"

OBUIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME 102 4 27
61

[okymeHT co3aaH B anekTpoHHon copme. Ne 364 ot 10.09.2025. UcnonHuTens: ManbkuHa J1.M.

Ctpanuua 61 n3 68. Ctpanuua cosgara: 10.09.2025 19:39

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 7 knace/ [eppimkua A.B., O011ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «IPODAY; AKIImoHEpHOE OOIIIECTBO
«3natensctBO «IIpocBenienue»

» Gusuka, 8 knacc/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUUYEHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensetBO «lIpocBemienue»

» Gusuka, 9 knacc/ [lepeimkun UM, I'ytHuk E.M., UBanoB A.U., [lerpoBa M.A., AkuinonepHoe o01iecTBo «M3marenbcTBo

«HpOCBCHICHI/IG»

METOANUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA
7 KIIACC

1.Pabouast nmporpamma.

2. [IporpamMmbl 0cHOBHOTO 00111eT0 00pazoBanus. ®uzuka. 7 — 9 knaccel (aBropsl:A.B.Ilepsimkun, H.B. ®unonosuu, E.M.

['yTHUK).
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3. Pabouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHY C BHIOpAaHHBIM
y4eOHUKOM:
4. Tlepobiikun A.B. @usuka. 7 kiacc. YueOHUK a1 00111e00pa3oBaTenbHbIX yupexxaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COoopHUK BOmpocoB u 3ajay no ¢usuke. 7-9 ki1. — M.: [Ipocsemienue, 2010. —192c.

8 KJIIACC

1. PaGouast mporpamma. @usuka. 7 — 9kiacchl: yuedOHO-MeToauueckoro nocodus /coct. TuxonosaE.H. — 2-e uzn.,ctepeorur. —
M.: Ipoda,2013. — 398,(2)

2. [Iporpammbl 0ocHOBHOTO 00111eT0 00pazoBanus. duzuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M.
['yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YUYEOHUKOM:

4. Ilepoimikun A.B. ®uzuka. 7 kinacc. YueOHUK 1151 00111e00pa3zoBaTesibHbIX yupexaenuit . M.:Jpoda. 2011

5. Jlykammk B.U. CO6opHUK BOmpocoB 1 3a1ay no ¢usuke. 7-9 ki — M.: IIpocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
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7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padbotel. KouTponbsubie 3ananus. —Capatos:Jlumeit, 2014.

8. «KonTponpHO-n3MepuTtenbHabie MmaTepuainbl. dusuka. 7 kmace/Coct. H.U. 3opun. — 2-e u3n.,mepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueoHo-meroaudeckoe rnocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeNbHbIE U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M. Jlpoda

13.B.B. lllaxmaTora ,O.P. [lledep Aunarnoctuueckue padboTsl -8 kiacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. ITozoiickuit Coopark Bonpocos u 3agau 2015 M. Ipoda

9 KIIACC

1. Pabouast nporpamma. @uzuka. 7 — 9kiaccel: yueOHO-MeToauueckoro nocodus /coct. TuxonosaE.H. — 2-e u3a.,ctepeotur. —
M.: Ipoda,2013. — 398,(2)

2. I[Iporpammbl 0CHOBHOTO 00111€T0 00pazoBanusi. Puzuka. 7 — 9 knaccel (aBropsl:A.B.Ilepsimkun, H.B. ®unonosuu, E.M.
['yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHH ¢ BEIOpaHHBIM
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y4eOHUKOM:

4. Tleppimikua A.B. @usnka. 7 kiace. Y4ueOHUK 111 0011e00pa3oBaTenbHBIX yupexkaenuii . M.:JIpoda. 2011

5. Jlykammk B.U. COoopHUK BOompocoB u 3aj1ay no ¢usuke. 7-9 ki1. — M.: IIpocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotsl. Koutponbshbie 3ananus. —Capatos:Jluteit, 2014.

8. «KontponbHo-u3mepurenbubie Mmatepuaibl. @usuka. 7 knace/Coct. H.U. 3opun. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroaudeckoe nocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposibHbIE B camocTosTENbHBIE Pa00ThI MO (pusuke. 9 kiacc: k yueOHuKy A.B. [leppiikuna, E.M. I'yTHuk «®uznka 9
knace» / O.U. I'pomueBa. — M.: U3natensctBo «OK3ameny, 2014.

Tectrl o dusuke. 9 kinace: k yueouuky A.B. Ilepsimkuna, E.M. I'yrank «®uszuka

9 kmacey» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3aMen», 2010.

dusuka. 9 knacc. TeMarnueckue TecToBbie 3aAanus s noaArotoBku k ['NA. / aBT.- coct.: M.B. boiinenko, O.H. MupoiikuHa.

— SApocnasib: OO0 «Akagemus pa3Butus», 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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7 KIIACC

. bubnmmoteka — Bc€ mo mpeamery «dusuka». — Pexxum noctyma: http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

3. Enunas xomiekius nudpoBbIX 00pa3oBaTelIbHBIX pecypcoB. — Pexkum gocrtyma: http://school- collection.edu.ru

4. HTepecHble MaTepualibl K ypokaMm (pH3UKH 10 TeMaM; TECTHI 0 TeMaM; HaTJISITHbIE TOCO0us K ypokaM. — Pexxum gocTyma:
http://class-fizika.narod.ru

5. Ludpossie oOpazoBaTenbHbIe pecypchl. — Pesxkum noctyma: http://www.openclass.ru

6. DneKTpoHHbIe yueOHUKH 10 Pu3uke. — Pexxum nocryna: http://www.fizika.ru

8 KJIACC
1. bubnnoteka — Bcé€ no npeamery «duszukay. — Pexxum gocryna: http://www.proshkolu.ru
2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Enunas xomiekuus nudpoBbIX 00pa3oBaTelibHBIX pecypcoB. — Pexxum goctyma: http://school- collection.edu.ru
4. VIaTepecHbIe MaTepHalbl K ypOKaM (DH3UKH 110 TEMaM; TECTHI 110 TeMaM; HaTJISTHbIE TTOCOOMS K ypokaM. — PexxuM mocryma:
http://class-fizika.narod.ru
5. Hudposeie oOpazoBaTeabHbie pecypchl. — Pesxkxum noctyma: http://www.openclass.ru
6. DneKkTpoHHbIe YueOHUKH TI0 Pu3nke. — Pexxum nocryna: http://www.fizika.ru

9 KJIIACC

1. BuneoonsITel Ha ypokax. — Pexum gocryna: http://fizika-class.narod.ru

2. Enunas xosuekuus udpoBbIX 00pa3oBaTesbHBIX pecypcoB. — Pexxum goctyma: http://school- collection.edu.ru

3. aTepecHbie MaTepHalibl K ypokaM (DU3HMKH 110 TeMaM; TeCThI IT0 TeMaM; HaTrJISIHbIC TOCOOUS K ypokaM. — Pexum Joctyna:
http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeNbHBIC pecypchl. — Pexxum noctyna: http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKH 10 ¢usuke. — Pesxxum nocryna: http://www.fizika.ru

6./lucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTkpsITHIH Ki1acc. CeTeBoe 00pa30BaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas xomtekius 1iudpoBbIx oOpazoBaTeabHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP HHHOPMAITMOHHO-00pa30BaTebHBIX pecypcoB. http://www.fcior.edu.ru/

9. UnTtepneT ypok. http://interneturok.ru/ru/school/physics/
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10. T'azeta «1 cenTs0ps» maTepuansl o pusuke. http://archive.1september.ru/fiz
11. Aunmanmu pusndeckux o0bekToB. http://physics.nad.ru/
12. XKusas pusuka: oOyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 364 ot 10.09.2025
WHnunaTop cornacoBanus: Manekuna J1.I1. Qupektop
CornacoBanune nHnyumnposaro: 10.09.2025 19:39

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Manbkuna J1.11. A
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