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PaccmoTtpena Ha 3acepannu MO MaTeMaTHKOB, HH)OPMATUKOB U (PU3UKOB
(Ha3BaHWE METOUYECKOTO OOBEIMHEHNS)
IIpotokom Ne 1 ot «29» 08 2024r.
PykoBogutens MO JI.A.Mamuna
(moamucs) (®HO)

[HOACHUTEJIBHA A 3AIIMCKA

PabGouass mnporpaMmma mo Qusuke A8 OOYyYaIOIIUMXCS C  3aEepPKKOMN
ncuxudeckoro passutus (naiee — 3I1P) Ha ypoBHE ocHOBHOTO 00111eT0 00pa30BaHMS
pa3pabotana Ha oOcHOBe PenepasbHOr0 TrOCYJAPCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOro o01iero oopazosanus (IIpukaz Munnpocsemienuss Poccun ot
31.05.2021 r. Ne 287) (mamee — DPI'OC OOQO), DenepanbHO aganTHPOBAHHON
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 0OI1Ier0 00pa3oBaHus JJIsl 00YUYaOIINXCsI C
OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (IIpuka3z Munnpocsemenuss Poccun ot
24 Hos0ps 2022 1. Ne 1025), paboueii mporpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs
no yuyeoHomy mipeamety «Pusnkay (0a30BbIi ypoBeHb), KoHIenmu nmpemnojaBanus
yueOHoro mnpeamera «Dduszmka» B o0pazoBarenbHbIX opranuzanusax Poccuiickoi
®enepanyy, peanu3yonux OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOrpaMMbl, pabouei
IporpaMMbl BOCIIUTaHHS, C YYETOM PACHPENEIICHHBIX IO KJIaccaM IPOBEPSEMBIX
TpeOboBaHMI K  pe3ynbraram  ocBoeHus  DeaepanbHON  alaTUPOBAHHOM
o0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs 17151 00y4YaroUXcs ¢
3aJ€PKKOU IICUXUUECKOTO PA3BUTHA.

O0mas xapakTepucTuKa y4e0Horo npeamera «Pusuka»

Vuebubii  mpeaMer «®Puszukay  ABIACTCS  CHCTEMOOOPA3YIOIMHMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOIBKY (PU3MUECKHE 3aKOHBI MHPO3TaHUS
SBJISIIOTCST  OCHOBOM  COZICp’KaHUS KypCOB XUMHUH, OWOJOTHH, Teorpaduu W
acTpoHoMuH. DuU3MKa BOOPYX)AET OOYYAIOUIUXCS HAYYHBIM METOJOM ITO3HAHMSI,
MTO3BOJISIONINM TOJTyYaTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpeameTr MakcuManbHO HampaBieH Ha (OPMHUPOBaHHME WHTEpeca K
MPUPOJHOMY ¥ COIMAIBHOMY MHDPY, COBEPIICHCTBOBAHHWE IO3HABATEIHLHOM
nestenbHocTH  oOywaromuxcsi ¢ 3[IP 3a cyeT OBNaeHUST MBICIUTEIHHBIMU
omepanusMu CpaBHEHUs, OO0OOIIEHUs, pPa3BUTHUE CIIOCOOHOCTH apPTYMEHTHPOBATH
cBOE MHEeHUE, OPMHUPOBAHNE BOZMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

W3yuenne ¢usukn cnocoOCTByeT pa3BuTui0 y oOywatomuxcs ¢ 3I1P
MPOCTPAHCTBEHHOTO  BOOOpakeHMS, (PYHKIIMOHAIILHOW TpPaMOTHOCTH, YMEHHUS
BOCIIPHHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIHIO, MPEACTABICHHYIO B
paznu4HbIX (opmMax. 3HAYMMOCTh MPEAMETA I PA3BUTHS KU3HEHHON KOMITETEHIIUN
oOydJaronuxcsi  3aKJI0YaeTCs B  YCBOGHHHM OCHOBBI  (DM3WYECKUX  3HAHWH,
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HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3/I0POBOTO M OE30MaCHOTO s
4eJI0BEKa U OKPYXKAIOUIEH ero cpepl 00pasa )u3HU; (GOPMUPOBAHUM IKOJOTUYECKON
KYJIBTYPBI.

[TporpamMMma oTpaxaer coaepxkanue o0ydeHus npeamery «Du3nka» ¢ yueTrom
0co0bIX 00pa3oBaTeIbHbIX NOTpeOHOCTEN 0Oyuaromuxcs ¢ 3[1P. OBnaneHne naHHbBIM
y4eOHBIM NPEAMETOM IPENCTABISET ONPEACICHHYIO TPYAHOCTD Ui 00YYarOIMXCs C
3[IP. DOrto cCBf3aHO C  OCOOCHHOCTSIMH  MBICIUTEIBHOM  JESATENBHOCTH,
NEePUOANYECKUMH  KOJICOAHMSIMM ~ BHHUMaHUS, MajlbiM  OOBEMOM  MaMSTH,
HEJOCTATOYHOCTBhIO OOLIEro 3amaca 3HAaHWW, MOHW)XCHHBIM I103HABATEIbHBIM
HMHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 PA3BUTHSI.

Jlis mpeoponeHuss TpyAHOCTEH B M3ydeHHH y4yeOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAHHOW KAaTErOpUH OO0Yy4aloUIMxcs, y4eT HX
OCOOCHHOCTEN pa3BUTHUSA: HCIOJb30BAaHUE AJNTOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIOKHEHUE 3Yy4aeMOro MaTepuara.

JlanHast mnporpaMMa KOHKPETH3UPYET COAEpXKaHUE MpPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH 0Opa30BAaTEIBHOIO CTAHJAPTa, PEKOMEHIYEMYIO
[OCJIEI0BATENbHOCTh HU3YUYEHHS Pa3lesioB (PU3UKU C YUYETOM MEXIPEIMETHBIX M
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3pPacTHBIX U
IICUXOJIOTUYECKUX ocoOeHHocTel oOyyatomumxcs ¢ 3IIP Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHusi, ONpeAeNsieT MUHUMAIbHBIA HAOOp OMBITOB, JEMOHCTPALIHMA,
OPOBOAMMBIX ~ YYHTEJIeM B Kjacce, JabopaTopHbIX paboT, BBIMTOIHAEMBIX
00yYaIOIIUMUCH.

Meroguueckorn OCHOBOM HM3ydeHusl Kypca «DH3MKa» Ha ypOBHE OCHOBHOIO

o011ero oOpazoBaHuUs SBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,
00eCIeunBaOIIMA JTOCTHKEHUE JTUYHOCTHBIX, METANPEAMETHBIX W TPEIMETHBIX
00pa3oBaTeIbHBIX PEe3yIbTaTOB MIOCPEICTBOM OpraHHU3aluH AKTHUBHOM

MO3HABATENILHON JESITEIIbHOCTH O0YyYaroluXcsi, YTO OY€Hb BAXKHO TPH OO0yYeHUU
nereit ¢ 3P, s KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4enns yueOHoro npeamera « Dusuka»

Obwue yenu wzydeHus ydeOHoro mnpenmera «Duszmka» npeacTaBiIeHbl B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOM 11eIbI0 O0yUeHHUsI ACTeH ¢ 3aJePKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEIMETE SBIISIETCS: MOBBIIICHUE COLMAJIbHOM aJanTaluy JIeTel uepe3
npuMeHeHue GU3NUEeCKUX 3HAaHUM Ha MPaKTHKE.

st obygaroruxcst ¢ 3I1P, Tak ke, kKak U 11 HOPMATHUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBauBAIOLIMX  OCHOBHYIO  00pa30BaTeibHYIO  IpOrpammy,
JOMUHHUPYIOLIEE 3HAaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HuHTepeca W cTpemsieHust oOywatomuxcs ¢ 3[IP «k

HAyYHOMY W3yYCHHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaJbHBIX W TBOPYCCKHX
CIIOCOOHOCTEM;



. pa3BuTHE O0a30BBIX MPEACTABICHUN O HAYYHOM METOJE TIO3HAHUS H
(dbopMUpOBaHUE UCCIENOBATEIHCKOTO OTHOIICHUSI K OKPY>KAIOIIUM SIBJICHUSIM;

. dbopMUpOBaHUE HAy4YHOTO MHUPOBO33PEHUS, Ha JOCTYINHOM s
oOyuatomuxcs ¢ 3[IP ypoBHe, Kak pe3ysibrara U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U
(dyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

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

JlocTrkeHHe 3TUX Liefield 00eCIIeunBaeTCsl PEIIEHUEM CIEAYIOIINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXaHNYECKHUX, TEIIOBBIX, NIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

. npHOOpEeTEeHNUEe YMEHUN ONUCHIBATH U OOBICHATH (DU3HUECKHE SIBJICHHUS C
MCIIOJIb30BaHUEM TOYUYEHHBIX 3HAaHUN U C OMOPOM Ha IUIaH/CXeMY,

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
UCIOJIb30BaHUEM (PU3MUECKUX MOJIENIEH C OTIOPOM Ha aJITOPUTM;

. pa3BUTHE YMEHUN HAOIIONaTh TNPUPOAHBIC SIBICHUS U BBINOJHATH

OMbBITHI, J1a0OpaTopHbIe PabdOTBI U  JKCHEPUMEHTAIbHBIE  HMCCIECIOBAaHUS C
UCIIOJIb30BAHUEM H3MEPUTEIIbHBIX MPUOOPOB (10T pyKOBOACTBOM YUHUTEIIS);

. OCBOEHUE MPUEMOB PabOThI ¢ MHPOopMaIuen GU3NUECKOTO COAepKaHus,
BKJIOYass HWHMOpPMAIIMI0O O COBPEMEHHBIX JOCTHXKECHHSIX (U3UMKH, aHalu3 U
OllCHUBaHUE UH(HOPMAIINH;

- 3HAKOMCTBO cO  cdepamu  OpodeccHoHaNbHOW  JIEITEIbHOCTH,
CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (DU3UICCKOM HAYKH.

Ocob0ennocTH oTOOpa M aganTalUM Y4e0HOIr0 MaTepuaJia no gpusnke

OcHoBoli  OoOy4eHus oOyyJarommxcst c 3[IP nHa  mpemMerax
€CTECTBEHHOHAYYHOT'O IIMKJIA SIBJISETCS Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omeparuii (aHaJu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBINOJHEHUS
Pa3BUBAIOILMX YIPaXHEHUH, (OpMUPOBAHUE MPUEMOB YMCTBEHHOM paOOThI: aHAU3
MCXOJIHBIX JIaHHBIX, IUIAHUPOBAaHUE Marepuana, OCYIIECTBICHUE MO3TAMHOIO H
UTOTOBOTO CaMOKOHTpOJIS, a TaKKe OCYIIECTBISAECTCA JUKBUAALMS NPOOEIOB B
3HAHUSX, 3aKPEIJICHUE N3YYEHHOr0 MaTepuaa, 0TpaboTKa alrOPUTMOB, TOBTOPEHUE
POMACHHOr0. bonplioe 3HaueHUE NPUAACTCS YMEHUIO PACCKa3aTh O BBINOJIHEHHOU
paboTe ¢ TpPaBUIBHBIM YNOTPEOJECHHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U
COOJIIOICHUEM JIOTUYECKUX CBA3€M B M3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO O00IIEro OO0pa30BaHUSA MO-TIPEKHEMY SIBISIOTCS
XapaKTepHBIMU: HENOCTAaTOUYHBI YPOBEHb PAa3BUTHS OTACIBHBIX IMCUXUYECKHX
MPOLECCOB (BOCHIPUATHUS, BHUMAaHUS, MaMATH, MBIIIJICHUS), CHWKEHHBIA YPOBEHb
MHTEIJICKTYaTbHOTO Pa3BUTHsI, HU3KWH ypPOBEHBH BBHITIONHEHHS Y4YEOHBIX 3aJaHMIA,
HU3Kas ycnemHocTh oOyueHus. [losromy mnpu wu3ydenuun ¢Gu3nkua Tpedyercs
[eJIeHaNpPaBICeHHOE UHTEIEKTYyalbHOE pa3BuTre ooyyatomuxcs ¢ 311P, orsedaroniee
UX OCOOEHHOCTSIM M BO3MOXKHOCTSM. Y4eT ocoOeHHocTell oOywatouuxcs ¢ 3I1P
TpeOyeT, yToObl MpU HU3YYEHUH HOBOIO MaTepuayia o00A3aTeNbHO MPOUCXOUIIO
MHOTOKpPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
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PACKPBIBAIOIINX CBSI3b (DM3HWKHU C KU3HBIO; aKTyaJM3alisl MEPBUYHOTO >KU3HEHHOTO
ombITa 00y4aroIIXcsl.

YcBoeHrne MpOrpaMMHOrO MaTepualia 1o (U3MKE BBI3BIBACT OOJBIINE
3arpyaHeHus y oOyuwatomuxcsi ¢ 3[IP, mosromy Teopus m3zydaercs 0e3 BHIBOJIOB
CIOXHBIX (opmyn. 3agadyu, TPeOYIOIIUE MPUMEHEHHUs CJIOXKHBIX MaTeMaTHUYeCKHX
BBIUKMCIICHUA U (PopMyl, B OCOOCHHOCTM TakKMX TeM, Kak «MexaHuueckoe
NBIKCHUEY», «ApXUMENOBA CHila», «MexaHudyeckass SHEprus», «NEKTPUUECKUE
SBJICHUS», «IJEKTPOMArHUTHBIC SIBJICHUS», PEIIAIOTCA B KJIacCe€ C MOMOIIbIO
YUUTENS.

Ocoboe BHMMaHWE TIPU HM3YyYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAaHOBKE U
OpraHu3alliy SKCIIEPUMEHTA, a TAK)Ke MPOBEACHUIO (MMPEUMYIECTBEHHO HA KaXKJIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXKHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JeMOHCTpamuu). HekoTopble TeMbl 0053aTeIbHO JOJKHBI BKJIFOYATH
OMOpHBIE JlabopaTOpHble PAOOTHI, KOTOPHIE pPa3BUBAIOT YMEHHE I0JIb30BATHCA
npocTeduMU  TpubopamMu, aHAIM3UPOBaTh IMOJy4YeHHBIE JaHHbIe. B cBsi3u ¢
OCOOEHHOCTSIMU  TOBEJEHUST U JedTelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINK KOHTPOJIb
3a cOOJII0JICHUEM TIPABMIJI TEXHUKU O€30MacHOCTH TIPH MPOBEACHUH Ja00paTOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHuManue npu uzydenun Gusuku noapoctkamu ¢ 3I1P obparmnaercs
Ha OBJIAJICHUE UMM NPAKTUUYECKUMU YMEHUSMHM U HaBbikaMmu. [IpemycmarpuBaercs
YMEHBIIICHUE O00bEMa TEOPETHUYECKUX CBEJICHMM, BKIIOUCHHE OTACIBHBIX TEM WIIU
LENbIX pa3feloB B Marepuainbl Juisi  0030pHOTO, O3HAKOMUTEIBHOIO WM
dakynbratuBHOTO M3yuyeHus. [Ipenaraercss yMeHblleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCIICHUN 32 CYET YBEJIMUCHUSI KAUECTBEHHOI'O OMUCAHUS SABJICHUHN U MPOIIECCOB

JlocTaToOuHOE KOJMYECTBO BPEMEHHM OTBOJAUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBsI3b (PU3UKH C JKU3HBIO, C TEMHU SIBICHUSAMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM W3 UX KU3HEHHOTO OTIBITA.

MakcuMallbHO ~ WCIOJB3YIOTCA ~ MEXIPEIMETHbIE  CBA3M C  TaKUMHU
TUCUUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOydaromuecs c¢ 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaina B
pa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHUHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUVIEHUHA  TOJYYEHHBIX 3HAHUW W MPAKTAYECKUX yMeHUH. llo3Bomss
paccMaTpuBaTh OJIMH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pEHMUS,
MEKIPEIMETHBIE CBS3UM CIHOCOOCTBYIOT €ro JydllleMy OCMBICICHHIO, OoJee
MIPOYHOMY 3aKPEIICHUIO TTOJTYYEHHBIX 3HAHUN U TPAKTUUECKUX YMEHUH.

Buabl pesrenbHocT  o0yvarwomuxca ¢ 3IIP, o0ycioBieHHbIe 0CO0OBIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMH M o0ecnevyuBaKINe OCMbICJIEHHOE
0CBOEHME CO/IePKAHNM 00pa3oBaHus N0 npeaMery «DuU3uKa»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAS JIEKCHUKA TI0 Kypcy (pu3uku
cootBeTcTByeT ®OIT OOO.



Copepxanue BUAOB AesTenbHOocTH oOyuatomuxcs ¢ 3[1P na ypokax ¢usmku
oTpeieNsIeTcsl UX 0coObIMHM 00pa3oBaTeNbHBIMU NMOTpeOHOCTAMU. [ToMHMO HIMPOKO
ucnoabzyembix B @OII OO0 o6mux a1 Bcex 00y4yarouuxcs BUJIOB AESITEIbHOCTH
ClIeZlyeT YCUJIUTh BUJBI NESTEIbHOCTH, CIeUU(UYHbIE ISl JAHHOW KaTerOpHH JIeTeH,
o0ecTeynBaroIIe OCMBICIEHHOE OCBOCHUE CO/Iep:KaHUsl 00pa30BaHuUs 1O MPEAMETY:
yCUJICHHE MPEIMETHO-TIPAKTHYECKON NeATeNIbHOCTH C aKTUBU3AIMel CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuayia C OIOpOil Ha aJrOpUTM; IOLIArOBOCTHY B M3YYECHUU
Marepuana; HWCIOJIb30BaHWE JOMOJIHUTEIBHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
mabJOHbI, OMOpHBIE TaONHMIBI); PEYEeBOM OTYET O TMpolecce U pe3ysbTare
JeSITeIbHOCTH; BBIMOJIHEHUE CIICHUATbHBIX 3aJaHUi, 00ECIeUYnBAIOIINX KOPPEKIIUIO
perynianuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3yibTaTa.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanoM mo mnpenmery. IlpoBoautcst cneuuanbHass pabora 1O
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYaIOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
W3ydyaemble TEpMUHBI BBOJATCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YyaJIbHAs MOJEPKKA, AITOPUTMBI padOThI C ONPENEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3allii TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU IMOTPEOHOCTAMU OOYYAIOIIUXCS C
31IP, npu miaHupoBaHUU PabOThl YYEHHKAa Ha YPOKE CIEAyeT NPUICPKUBATHCS
CJIETYIOIIUX MOMEHTOB:

1. Ilpm ompoce HEOOXOAUMO: JdaBaTh aJIrOPUTM OTBETA; pa3peliarhb
MOJIb30BATHCSA MJIAHOM, COCTABIIEHHBIM MPH MOJATOTOBKE JOMAITHETO 3aJaHMsI; 1aBaTh
Oojplle BpEeMEHHM TOTOBUTBCA K OTBETY Y JOCKM; paspemarb JelaTh
MpeBapUTENbHbIC 3aICH, TIOTB30BATHCS HATIISAHBIMU TTOCOOUSMH.

2. Ilo BO3MOXXHOCTHM 3aJaBaTh OOYYAIOIIMMCS HABOJAIIME W YTOUYHSIOIIUE
BOMPOCHI, KOTOPbIE€ IOMOT'YT UM IOCJIEIOBATEIBHO U3JI0KUTh MaTepual.

3. CucremaTnuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, JIs
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOEIIOB B MPOIIEIIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpariaercs
Ha HanOoJIee CIOKHBIE pa3/ielibl u3ydaemoil TeMbl. Heobxoanmo yarie oOpamarbest K
HUM C BONpPOCAaMH, BBIACHAIOIIMMU TIOHMMaHuWe Y4YeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI MPHU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yuyeOHoro npeamera « Pusuka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 00IIero oOpa3oBaHusl yueOHBIN npeameT «Dusnka» BXOIUT
B TMpeIMEeTHYI 001acTh «EcTecTBeHHbIE HAyKW» M SIBISICTCS 00S3aTeNbHBIM JIs
n3yuenus. Coaepxkanue yueOHoro npeamera «Pusnkay, mpeacTaBieHHoe B paboueii
nporpamme, cootBerctByeT ®I'OC OO0, 06pazoBaTenbHONM NPOrpaMMe OCHOBHOIO
ob1rero oOpa3oBaHuUs, aJAaNTUPOBAHHON 00pa30BaTEILHONW MPOrpaMMe OCHOBHOIO
o0111ero oOpazoBaHus JJ1s1 00YUaAIOIIMXCS C 3aJIePKKON ICUXUUECKOTO Pa3BUTHSI.



B pamkax peanuzanuu nporpaMmbl Mpo¢pecCHOHATLHOIO MUHUMYMa YPOKHU

Nel4 u Ne20 B 7 ximacce, No43 u Ne54 B 8 kimacce, Ne22 u Ne61 B 9 Kjmacce mMeErOT
PO OPHUEHTAITMOHHYIO HAIPABIICHHOCTb.

OO61ee YMCIIO YacoB, peKOMEHIOBAHHBIX ISl U3yueHUs (U3uku Ha 06a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 daco (2 yaca B Henento), B 8 kiacce — 68
yacoB (2 yaca B Hefiento), B 9 kinacce — 102 gaca (3 yaca B Heielno0).



COHEPXAHUE YUYEGEHOI'O [TPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

®duszuka — Hayka o npupoje. SAsnenus npupoasl (MC). Ousnueckue sIBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npubopwi. [loepewnocms usmepenuti. MexayHapoaHasi CUCTEMa €AUHUIL.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKH H3y4aloT mpuponay. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUsA: HaOMo0enue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUE  2UNOmMe3, IKCHEepUMEHm N0 NposepKe 2unomes, 00bACHeHUe
Habarooaemoeo asienus. Onucanue QuzudecKux sa81eHull ¢ NOMOubI0 Mooenell.

[IpenmMet u MeTO bl (PU3UKH.

Hemoncmpauuu

1. MexaHnueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUSL.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMECHTA).

2. 3MepeHne pacCTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos Maivix mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
wapuka, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Oobuie 8blCOma nycKa.

Pa3znea 2. IlepBoHayaibHbIe CBeJICHUS 0 CTPOCHUM BelIeCTBA

CtpoeHue BemIeCTBA: aTOMbl M MOJICKYJBI, ux pazmepuvl. Onvimol,
0oKkazvisarouue OUCKpemuoe CmpoeHue eeujecmada.

JIBwxkenue dactuil BemecTBa. CBs3b CKOPOCTH JIBMKCHHS YacTUIl C
TemIiepaTypoil. bpoyHoBckoe nBwkenwme, muddysus. Bzaumooleiicmeue uacmuy
seujecmea:; npumsdcenue U OmmaiKueaHue.

ArperaTHbIE COCTOSIHHSI BEIECTBA: CHMIPOCHUE 2A308, HCUOKOCHEU U MEEPObIX
(kpucmannuweckux) men. Bzaumocesnzv medcoy ceouicmeamu Gewecms 68 PA3HbIX
azpe2amHubiX COCMOSHUSAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. Ocobennocmu
azpe2amHuvix COCMOSHUL 800bl.

Hemoncmpauuu

1. HaGnronenne 6poyHOBCKOTO ABM)KECHUS.

2. HaGmonenue nuddysuu.

3. Habnmwooenue  saenenuil,  OOBACHAIOWUXCS — NPUMSIICEHUEM — UTU
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ommaiKkuearuem vacmuy eeujecnied.

Jlabopamopnuie padomul u onvimul

1. Oyenxa oOuamempa amoma Mmemooom psd08 (C UCHOTL30BAHUEM
gdomoepaghuii).

2. OnbITHI IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl MO OOHAPYXEHUIO NEUCTBUSI CHJI MOJIEKYJSIPHOTO MPUTKEHUS
(2/1eKMmpPOHHAA 0EMOHCIMPAYUSL).

Paspnen 3. /IBH:keHne U B3aMMOI€CTBHE TeJI

Mexannueckoe naBUkeHUE. PaBHOMepHOE U HEPAaBHOMEpPHOE JBHXKCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepagHomMepHom Osudicenuu. Pacd€T mytu u
BPEMECHU JIBHKEHUSI.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAK HpUdUHA
uUsMeHeHUus ckopocmu O08udxceHuss mei. Macca kak Mmepa unHepmHOCmMU Mmend.
[InotHocTe BemecTBa. CBA3b MIOMHOCMU C KOAUYECMBOM MOJEKYl 8 eOuHuye
00véMa sewecmaa.

Cuna kak XapakTepucTuka B3aumonaeuctsusi ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTCHUS] U CUJIA
Tsokectu. Cuna msasxcecmu Ha opyeux niawemax (MC). Bec tena. HeBecoMocCTb.
CnoxxeHue cujl, HaIpaBJICHHBIX MO OAHOM mpsiMoi. PaBHomelicTByromas cui. Cuna
mpenus. Tpenue ckoavbocenus u mpenue noxos. 1penue 6 npupooe u mexuuxe (MC).

ﬂemoucmpaumﬁ
HaOnronenne MexaHn4ecKoro ABMKEHUS Tea.

N3MmepeHne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
HaOnronenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEI.

CrnoxeHre cuil, HalpaBJICHHBIX 110 OJTHON TIPSIMOIA.

ﬂaﬁopamopuble paoomul u onvimul

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABMXKEHUS  (IIapUKa
B )KUJIKOCTH, MOJICIH JJICKTPUYECKOTO aBTOMOOHWIS W T.1.) (2/1eKmpoHHas
demoncmpayus).

o vAwN P

2. Onpenenenue cpeqHel CKOPOCTU CKOJIbKEHUS OpycKa WM IIapHKa I0
HaKJIOHHOW INIOCKOCTH.

3. Omnpenenenre IIOTHOCTU TBEPIOTO TeENA.

4, OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PacTsDKEHHS (AedopMaiiun)
OPYXUHBI OT TPUIIOKEHHOU CHUJIBI.

S. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIIUXC HOBerHOCTeﬁ.

Paznen 4. JlaBjieHne TBEPABIX TeJ, )KUAKOCTEH U ra3oB
HNasnenue. Cnocobvl ymenvulenus u yseiuverus oaeienus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypul. Ilepedoaua Oasnenus
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meeépoviMu menamu, rHcuokocmamu u eazamu. 3axon Illackana. [Inesmamuyeckue
Mawunsl. 3aBUCUMOCTD JIABJICHUS XKUAKOCTH OT TiyouHsl. Coobwarouuecst cocyoul.
T'uopasnuueckue mexanuzmoi.

AtMochepa 3emian u arMmocdhepHoe AaBieHHe. [Ipuyunvl cyujecmeosaHus
8030ywiHoll  obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheprHo2o
oasnenus. 3a8UcUmMocms ammocghepHo2o 0asieHus Om 8biCOMbl HAO YPOBHEM MODAL.
IIpubopul Ons uzmepenus ammocghepnozo 0asnieHus.

eticmeue sicuoxocmu u eaza Ha NocpysHceHHOe 8 HUX mesio. BhITanKuBaromast
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenada naBneHUs KUAKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/bl.

['mnpasnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTPYKEHHOW YaCTH
TeJa U INIOTHOCTU KHUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM YKUKOCTH.

8. VYcnoBue maBaHus Tell: TUIABAaHUE WUITU MOTPYKEHUE TE B 3aBUCUMOCTU
OT COOTHOIIEHUS TJIOTHOCTEH Tella U KUJAKOCTH.

Jlabopamopnvie pabomul u onvimol

SohkwbdrE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BhEMA NOTPYKEHHOM
B KUJKOCTb YaCTH TeJa.

2. OmnpeneneHue BBITAUIKABAIONIEH CHJIBI, JCHUCTBYIOIIEWM Ha Teo,
MOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CHWJIBI, JEUCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT MAcCChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JIEUCTBYIOIIEH Ha TENO B KUIAKOCTH, OT 00BbEMa MOTPYKEHHOU B JKUIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.

5. KoncTtpyupoBanue  apeomerpa  WIM  KOHCTPYMPOBAHUE  JIOJKHU
Y OMpEJIETICHUE €€ IPYy30II0AbEMHOCTH.

Paszgea S. Pabora 1 MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HaKJIOHHAs IUJIOCKOCTh. [Ipasuno
pasHosecus pviuaza. llpumenenue npasuna pasrHosecusi pviuaza K OJ10Ky. «30710moe
npasuno» mexanuxu. KIIJI mpocTeix Mexanu3moB. IIpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u NOMEHYUANbHAS — IHEPIUSL.
IIpespawenue 00HO20 6UOa Mexamuueckol SHepeuu 8 Opy2ou. 3aKOH COXpPaHEHUS
SHEPIrUu B MEXAHHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHNU3MOB.
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4
Jlabopamopnwie pabomul u onvimol

1. Onpenenenre pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUU Tella
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBHil paBHOBECHS pblyara.

3. N3mepenune KII/ HAKJIOHHOM TUIOCKOCTH (21eKkmponnan
demoncmpauusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMPOHHAA
demoncmpauus).
8 KIIACC

Pa3nea 6. TensioBbIe ABJIeHUSA

OcHOBHble  NON0JCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
eewecmea. Macca u pazmepvr amomos u monexys. Onvimel, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOpUl.

Mogenun TBEPAOro, JKUAKOIO U Ta3000pa3HOrO0 COCTOSHHUM BEIECTBA.
Kpucmannuueckue u amopgnvie mena. ObwvscHenue ceolcmes 2a3os, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu Mmeopuu.
CmauuBaHue u KanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Céia3b memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobbl  uzmeHenuss  GHYMpeEHHel  SHepeuu:
menjionepeoaia u cosepulenue pabomui. Buowi menionepeoadu.:
Menjionpo8oOOHOCMb, KOHBEKYUS, U3TIyYEHUE.

KomuuectBo TemnoTel. Yoenvnas mennoémxocms Geuwjecmea. 1enioobmen u
menyogoe pasHogecue. Ypagnuenue meniogo2o oanauca.

lnasnenue u omeepoesanue KpUCMailudecKux eewecms. Yoenvnas menioma
naaenenus. Ilapoobpazoseanue u xonoencayusa. Hcenapenue (MC). Kunenue.
Yoenvuas mennoma napoobpasosanus. 3asucumocms memnepamypvl KUneHus om
ammocgepnozo oasnenus. Brasicnocms 6030yxa.

DHeprus TOIMBA. YoenvHas menioma c2opanusl.

Ipunyunor pabomvr mennosvix osucameneu. KII/] mennosozco oOsucamens.
Tennoevie osucamenu u 3auuma okpyxcaoweti cpeovt (MC).

3axon coxparnenus u npespaweHus sHepauu 8 menaoguvix npoyeccax (MC).

Jemoncmpayuu

1. Habmronerne OpoyHOBCKOTO ABUIKCHHUS.

2. Habmonerune nuddysun.

3. Habmronenue SsBIIeHU CMauMBaHKS M KaIMJLIIPHBIX SBJICHUM.

4, Habmronenue TeniaioBoro pacimpeHus Ted.

5. N3meHeHune naBiieHus raza NpU U3MEHEHUH O0BbEMA M HAarpeBaHUM WJIU
OXJIAKICHUH.

6. [TpaBuia u3MepeHus: TEMIIEPATYPHI.

1. Buae! Tenmonepenauu.

8. OxnaxaeHue mpu COBEPIICHUN PaOOTHI.
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Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

11. HaOmroneHue KUIIEHUS.

12. HaGnroaeHne MOCTOSHCTBA TEMIIEPATYPhI IIPH IIJIaBICHUU.
13. Mojenu TenIOBBIX JIBUTATENEH.

Jlabopamopnsie padomul u onvimul

1. OnbITel 1O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS
(271eKmpoHHas 0emoOHCmpayus).

2. OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OnbITel IO HAOTIOJCHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, )KUIKOCTEH U
TBEPABIX TEII.

4, Omnpenenenre gaBjIeHUS BO3yXa B Oa/UIOHE IIMPHUIIA.

S. OneITHl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb JIaBJIICHHS BO3yXa OT €ro
00BbEMa M HarpeBaHUSA WM OXJIAXKICHUS.

6. IIposepra cunomesvi JUHEUHOU 3ABUCUMOCIIU ONUHBL CMONOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOL mpyOKe om memMnepamypbi.

7. HaGntonenue u3MeHeHUs BHYTPEHHEH SHEpPruM Tena B pe3yJsibTare
TEIUIONEpeIauu U pabOThl BHEIIHUX CHJL.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MpPU CMELIMBAHUU XOJOIHOM M
ropsityer BOJBL.

Q. Onpedenenue Koauuecmea meniomsl, HNOJAYYEHHO20 B000U Npu

menyioooMeHe ¢ HazpemvimM MemaiiuiecKum YuiuHOpOM.
10. HccnenoBanwme mporiecca UCTIapCHHS.
11. OmnpenenieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvbHot meniomovl NiaGLeHUs ibod.

Pazgea 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Inexmpuzayuss men. JIBa poaa 3IIEKTPUUYECKHUX 3apsaoB. BzaumoneinctBue
3apsHKEHHBIX TEll.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu d271eKmpudeckux noieu (Ha
KauecmeeHHOM YPOSHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphsiii 31eKmpudeckuti 3apso.
Cmpoenue  amoma. 1IpOBOIHMKA W  AWDJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUUYECKOTO 3apsiia.

DNEeKTpUYEeCKUil TOK. Ycrosus cywecmeosanusi 351eKmpuuecko2o mokKda.
HNcTouyHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DNIeKMpUUecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota © MOIIHOCTh DJJIGKTPUYECKOTO TOKa. 3akon J[lcoyni—/lenya.
Onexmpuueckue yenu u nompebumenu JNEeKMPUYECKOU dHepauu 6 Obimy.
Onektpuueckas uenb. Cuna Toka. DneKkTpuueckoe HampsbkeHue. CONpoTUBIICHHE
MPOBOAHUKA. YOoenvHoe conpomusnenue seujecmsea. 3akoH OMa Jis ydacTka IEMu.
[TocnenoBarenbHOE W MapajyIeIbHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3amviKanue.
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[ToctostHHBIE MarHuThl. B3auMoaelCcTBHE TOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumnoe none 3emau u e2o0 3HayeHue Oaa dHcu3Hu Ha 3emae. Onvim
Opcmeda. Macnumnoe none snexkmpuueckozo moxa. lIpumeHnenue 31eKmpomMacHumo8
6 mexHuxe. [lelicmeue MAcHUMHO20 NONA HA  NPOBOOHUK C  MOKOM.
Onexmpoodsueamenb NOCMOAHHO20 MOKaA. Mcnonvsoganue 3nexmpoosuzcamenei 8
MEeXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimor apades. Asnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
dnexmpoezenepamop. Cnocobui noJy4eHus 9NIeKMPUUECKOU SHepeUuU.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus Tel.

JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEl.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsAI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

0. DraexTpu4ecKuil TOK B KUIAKOCTH.

11. T 'a3oBwIit pa3ps.

12. H3MmepeHme CHUITbI TOKa aMIIEPMETPOM.

13. H3mepeHwne dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14. PeocTaT u MarasuH CONPOTUBIICHU.

15. BsaumoneiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/ICICHUS TIOJFOCOB MarHATA.

17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe€ 1oJsie ToKa. DIEKTPOMArHHuT.

20.  [le#icTBHE MarHUTHOTO TOJISI HA TPOBOHUK C TOKOM.

21. DnexkTpoaBUTaTENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBICHUS IEKTPOMArHUTHON UHIYKIIUH.

23.  OmbiTel Dapages.

24. 3aBHCHMOCTb HaINpaBJIEHUS HMHIYKIIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBEHHUS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimoul

HoOoo~NoORwWNE

1. OneITel MO HAONIONCHHUIO DJICKTPU3ANMKM TEI HWHAYKIWECH U TpH
COTIPUKOCHOBCHHH.

2. HUccnenoBanue IOEWCTBHUS JJIEKTPUYECKOrO IMOJs HAa NPOBOAHUKH H
JTUDJICKTPUKH.

3. Co6opka 1 mpoBepka pabOTHI AIEKTPUICCKON IIEITH ITOCTOSHHOTO TOKA.

4, N3mepenne u peryaupoBaHie CHIIbI TOKA.

5. N3mepenne u peryaupoBaHie HAMPSHKEHNUS.
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6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBNEHUSL PE3UCMOPA U HANPANCEHUS HA Pe3UCMOpe.

7. Onvimet, OeMOHCmpupylowue  3a8UCUMOCHb  IJIeKMPULECKO20
CONpOMuUBIeHUss NPOBOOHUKA OM €20 OJUHblL, NIOWAOU NONEPEeUHO20 CedeHusl U
Mamepuana.

8.  Ilposepxa npasuna clnodceHus HANPAXCeHull npu Nnocied08amenbHOM
COeOUHeHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 0ons cuibl MoOKa NpU NAPANIETLHOM COEOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOTHI MEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

11. OmnpexneneHre MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HanpsOKEHUs Ha HEw.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HWccnepoBaHue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. W3yueHue MarHMTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB IMpU  HUX
O0OBEIMHEHUH U Pa3JICIICHUH.

16. HccnepoBaHue AEMCTBUS SIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHUJIbl B3aUMOACHCTBUS
KaTYIIKH C TOKOM U MarHWTa OT CHJIBI TOKA U HAIIPABIICHUS TOKA B KaTYIIIKE.

18. HM3yuenue neWcTBUS MAarHUTHOTO TOJIS HA MPOBOJHHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 271eKmpoosueamelis.

20. Usamepenne KIIJ[ anekTpoaBUraTenbHON YCTaHOBKH.

21. OnpITBl 1O WCCIEAOBAHUIO SIBICHUS DIEKTPOMArHUTHON WHIIYKIUU:
HCCIIeIOBaHNE U3MEHEHHI 3HAYEHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuueckue siBJIeHUS

Mexannueckoe nBukeHue. MarepuanpHasg Touyka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBIKeHue. Hepasenomepnoe npsamonuneiinoe osudgicenue. CPemHsIss U MeHOBEHHAs
CKOpOCMb mejia NPu HepasHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npsimonunetinoe  osudcerue. CBOOOIHOE
naaeHue. Onvimui I anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepeiit 3ak0oH Hprotona. Bropoir 3akon Herorona. Tpernit 3akon HerotoHna.
Ilpunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus. cuia mpeHusi CKOJIbH#CEeHUS, CULA
mpeHusi NOKosl, Opyaue 8U0bl MpeHUsl.

Cuiia TSOKECTH M 3aKOH BCEMHUPHOIO TATOTCHUS. YCKOpPEHHE CBOOOHOTO
nanenus. /{euxcenue nnanem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmu u nepeepysxu.

14



PaBHOBecue maTepuanbHOW TOUKH. AbcontomHo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHol ocvblo epawjeruss. MoMeHT cuibl. [lenmp mscecmu.

Nmnynec Tena. Hsmenenue umnynvca. Mmnyroc cunvi. 3aKOH COXPaHEHUS
umiyibca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora W MoOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv snepeuu u pabomsi. IloTeHIIMaIbHAS YHEPTUS TeNa, MOAHITOTO HaJ
MOBEPXHOCTBIO 3eMIH. [lomenyuanvras snepeus cocamou npyscunsl. Kunetnyeckas
sHeprusd. Teopema o Kunemuyeckou 3Hepeuu. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu

1. HaGmonienne MeXaHWYEeCKOTO JABHMKEHHUS Tela OTHOCHUTEIBHO pPa3HBIX
TEJl OTCYETA.

2. CpaBHeHHE TyT€l M TPAEKTOPHUI IBHUYKEHUS OJHOIO M TOrO K€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHUS IIPIMOIMHENHOIO IBUKCHUS.

4. HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

S. HabGitoieHne 1BUKEHUs Tella 0 OKPYKHOCTH.

6. HaGntonenne MexaHMYeCKUX SIBJICHHM, NPOUCXOIALUIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBHUCUMOCTbh YCKOPEHUS TeEJIa OT MAcChl Tela U JEHUCTBYIOIIEH HA HETO
CHJIBI.

8.  HaOumronenue paBeHCTBa CUJI IPH B3aMMOAECHCTBUM TeEIl.

9.  H3MeHeHue Beca Tena MpU YCKOPECHHOM JBIKECHUU.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJACHCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHue UMITyJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUMU.

14. HabGmroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpU ABUKEHUU Tela TOJ
JNEUCTBUEM IPYKUHBI.

Jlabopamopnwvie pabomul u onvimol

1. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie2o pagHoMepHO20
OBUINCEHUS WLAPUKA UTIU METIeHCKU.

2. OnpeneneHue CpeiHEM CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IIOCKOCTH.

3. OnpeneneHrue yCKOpEHMsI Tela MPU PaBHOYCKOPEHHOM JBIKCHHUU TIO
HAKJIOHHOM TIOCKOCTH.

4, Uccnenoanne 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

S. Ilposepka eunomesvl: eciu npu pasHOYCKOPEHHOM O8UdCEHUU 0e3

HAYAaIbHOL CKopocmu nymu ONMHOCANCA KakK pﬂ() HEUEMHbIX Yucenr, mo
coomeemcmeyrowue nPoMeNCYmKu 6peMeru 00UHAKOBDL.
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6. I/ICCHGI[OBaHI/Ie 3daBUCUMOCTHU CHJIBI TPCHHUA CKOJIBKCHUA OT CHJIIbI
HOPMAJIbHOI'O JaBJICHUA.

7. Omnpenenenre ko3phUieHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KECTKOCTU TIPYKHHBI.
Q. Omnpenenenre pabOTHl CUITBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHUH Tella

10 TOPU30HTAIILHON TOBEPXHOCTH.

10. Onmpenenenue pabOTBl CUJIBI  YOPYTOCTH TMpU  TOIBEME Tpy3a
C UCTIOJIb30BaHUEM HETIOIBIIKHOTO U TTOABUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Paznen 9. Mexanuveckue KoJjie0aHus U BOJTHBI

KonebarensHoe nBmwkenne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIuIATya. Mamemamuueckui u npysrcunHviu masmuuxu. llpespawenue
SHEpeUU Npu KoJ1e6ameilbHOM O8UNCEHUU.

3aryxaroiue konebanus. BeinyxkaeHHbIe Koebanus. PezoHaHc.

Mexanudeckue BodHBL. CBOWMCTBA MEXaHUYECKUX BOJIH. [Ipodonvhbie u
nonepeunvie 80HbIl. [[MUHA BOIHbL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

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

Hemoncmpayuu

1. HabOmronenne xoneOaHUMM Tea MOJ NECUCTBHEM CWIIBI TSDKECTH U CHIIBI
YIOPYTOCTH.

2. Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaOnronenue BoIHYXIEHHBIX KOJIeOAHUM U pe30HaHCA.

4, PacnipocTpaneHne MpoI0IbHBIX U TIOTIEPEYHBIX BOJIH.

5. Habmronerune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol

1. Onpenenenrve 4YacToThl M TMepuoja KOJIEOAHWM MaTEeMaTHYECKOTO
MasTHUKA.

2. Omnpenenenre 4acTOThl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA
(2/1eKmpoOHHAA 0eMOHCMPAYUsL).

3. UccnenoBanne 3aBUCUMOCTH TepuoAa KoJeOAHUN TMOABEHIEHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH  TepuoAa KOJIEOAHUN  MIPY>KUHHOTO
MAasiTHUKA OT MacChl Tpy3a (21eKMmPOHHASA 0eMOHCMPAYUL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneITB, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh TEpHOJa  KoOJIeOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenne  yckopeHHss  CBOOOAHOTO  TAJCHUS  (271eKMpPOHHAsA
demoncmpauusi).
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Pazgea 10. D1eKTpOMArHUTHOE MOJIE€ M JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMarHuTHOE  ToJIE.  JJEKTpOMarHuTHele  BOJIHBL.  Ceoucmea
INeKMpOMAcHUMHBIX 801H. [llkana snekmpomacHummusix 601H. Hcnonvzosanue
INEKMPOMACHUMHBIX 8OJIH 015 COMOBOLL CEA3U.

OnekTpoMarHuTHass npupona cBera. CkopocTh cBeta. BoJHOBBIE CBOMCTBa

CBeTa.

Jemoncmpavyuu

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomet u onvimot’

1. N3yuenne CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MTOMOIIBI0 MOOWIIBHOTO
tenedoHa.

Paszgea 11. CBeToBbIe sIBJICHUS

JlyueBast Mosienb cBeTa. MicTouHukH cBeta. [Ipsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [lnockoe 3epkano. 3aKow
ompasicenusi ceema.

[Ipenomnenue cBetra. 3akOH TMpeIOMIIEHUS cBeTa. [lonnoe 6Hympennee
ompadicenue ceema. Fcnonvzoganue NONHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8eMOoBOOAX.

Jlunza. Xon nyuedd B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopyxocmuv u
0AIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimor Hvtomona. Cnoowcenue
CHEKMPATbHbIX YBEMO8.

Hemoncmpauuu
[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuueckuii CBETOBOI.

Xox mydeii B cOOMparoIieit JInH3e.

XoJ1 Iy4el B pacCErBArOIIECH JIMH3E.

[Tonyyenue n300pakeHU ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiicTBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.
0. Mopgens rinaza.

11. PaznoxeHue 6eaoro cBeTa B CIIEKTP.

12.  TlomydeHue Ge0ro CBETa MPHU CI0KEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnsie pabomel u onvimot

HOooo~NoORwWNE

1. HccenenoBanue 3aBUCMMOCTH yrila OTPAKEHHs CBETOBOTO Jyda OT yIJia
MaJICHUS.

2. N3ydenne xapakTepuCTHK N300pakeHUs MTpeIMETa B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMOCTH YIUIa HPEJIOMIJIEHUS CBETOBOIO Jiyda OT

yrja MaaCHus Ha TpaHUIEC «BO3JyX—CTCKIIO».
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4. [Tomyuenune n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.

S. Onpenenenne  (QOKYCHOrO  PAacCTOSHUSI W ONTHYECKOW  CHJIBI
coOuparoIIel JTUH3bI (271eKMPOHHAS OEMOHCMPAYUL).

6. OnbITEl MO pa3JOKEHUIO OEIoro CcBeTa B CHEKTP (2J1eKMPOHHAA
oemoncmpauusi).

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

Paznen 12. KBanToBbIC SIBJICHUS

Onvimovl Pezepgopoa m minanetapHas Mojenb atoma. Moxaens atoma bopa.
Hcnyckanue u nocnowenue ceéema amomom. Keanmeoi.

PamnoaktuBHOCTE. Anbgha-, bema- u eamma-usnyuenusi. CTpOCHHE aTOMHOTO
anpa. Hyknounas moodenb amomnozo adpa. Hzomonwvl. Paouoaxmuenvie
npespawerus. Ilepuoo norypacnada amomHuix soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHHUs 3apsiJlOBOTO M MAacCOBOIO YHUCET.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Connya u 36é30 (MC).

SAnepnas sHepreTuka. Jleiicmeus paouoaKkmueHblX U3NYYEeHUll HAd JHCUBble
opeanusmol (MC).

Jemoncmpayuu
CnexTpbl U3ITy4EeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bogopoa.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuérunka HOHU3UPYIOLIUX U3ITYYCHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
JIaﬁopamopubte pabomel u onvimul

R N

1.  HabnwoeHnue cniowHbIX u IUHeU4amslx CHeKmpo8 u3jyyeHus.

2. HccnenoBanne TpeKOB: U3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY
nytu (1o ¢otorpadusim) (3.1eKmpoHHAA OEMOHCMPAYUL).

3. N3mepenne pagnoakTHBHOTO (POHA (971eKMPOHHAA OeMOHCMPAUL).

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYIb

[ToBTOpHUTENBEHO-00001IAIOIINI MOAYJIb IPEIHA3HAYEH )11 CUCTEMAaTU3aluu U
000011IeHHs] MPEIMETHOTO COAEPN AHUS W ONBITA JEATEIbHOCTH, MPUOOPETEHHOIO
MIPU U3YYEHHUH BCETO Kypca PU3HKH.

[Ipy u3y4eHUM AAHHOTO MOJIYJIA PEATU3YIOTCA M CHUCTEMAaTHU3UPYIOTCS BUIbI
NEeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS AOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOyueHus,  (Gopmupyercs
€CTECTBEHHO-HAY4YHasi I'PAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAHMS
SBJICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHUSIMH OOBACHATH (pu3nuecKue
ABJICHMS, TPUMEHSS TOJYyYEHHbIE 3HAaHMS, pelarb 3aJaud, B TOM YHUCIE
KAueCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
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[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealn3yeTrcs 3a
CYET TOr0, UTO yYAIIMECS BBIMTOIHSIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE [IOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
du3nyeckue BJICHUS B OKPYXKaIoIlel MPUPOE U MOBCETHEBHON KU3HU;

" JCIIOJIB30BaTh MOJ PYKOBOJACTBOM II€/1arora Hay4Hble METO/Ibl HCCIIEIOBAHUS
du3nuecKkux SBJICHUW, B TOM 4YHCIE s MPOBEPKU TUIOTE3 U MOIYYCHHS
TEOPETUUECKUX BBIBOJIOB;

" OOBSCHATH C ONOPOM HA JUAAKTUYECKHI MaTrepuall mocie OOCYXIECHHS C
[IEJaroroM Hay4Hble OCHOBbI HauOoiee BaXXHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTU, HAmpHMep, MPaKTUYECKOrOo HCIOIb30BAaHUS Pa3IMYHBIX HCTOYHUKOB
SHEPrUd Ha OCHOBE 3aKOHA IMPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUU.

Kaxnmas w3 TeM [OaHHOrO pasdena BKIIOYAET  OKCIIEPUMEHTAIBHOE
UCCIIeIOBaHUE O0OOIIAIOIIEr0 XapakTepa Ha YCMOTpPEHHE Iefarora U IpU €ro
nomoimy. Paznen 3aBepuiaeTcsi NPOBEICHUEM JUArHOCTUYECKOM M OLIEHOYHOU
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

INIAHUAPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbraTte uzyuenus GU3MKU Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs y
obOyuatomierocs ¢ 3I1P Oyayt cdopmMupoBaHbl CIEIYIONIUE JTUYHOCTHBIE PE3YJIbTaThI
B YaCTU:

1) maTpuoTHYECKOro BOCIIUTAHUS:

MPOSIBICHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM
bu3nuecKoil HayKu;

[IEHHOCTHOE OTHOIIICHUE K IOCTHXKCHUSM POCCUNCKUX YUEHBIX-(PUZUKOB,;

2) rpa’aaHCKOr0 U JyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

TOTOBHOCTh K aKTUBHOMY Y4acCTHIO B OOCYXJIEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMpPOoOJIeM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHKECHUI
bu3uKy;

OCO3HAHUE BAXHOCTH MOPAIBHO-ITUUECKUX TPUHIMUIIOB B JACATEILHOCTU
YYEHOTO;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

BOCIIPUSATHE ACTETHUUYECKUX KaueCcTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LEHHOCTH HAyYHOI'O MTO3HAHHUS:

OCO3HAHHWE IIEHHOCTH (U3NYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA
MO3HAHWS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTUM, BaXXHEHUIIECH COCTABISIOLIECH
KYJbTYPHI;
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pa3BUTHE HAY4YHON JFOOO3HATENBHOCTH, HWHTEpPECAa K MCCIEI0BATEIbCKON
JESITEIbHOCTH;

5) dopMupOBaHUA KyIbTYpPbl 3J0POBbS M 3MOLMOHAJIBHOTO OJaronoxydusi:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH IPaBUJI OE30MIACHOTO MOBEICHUS Ha TPAHCIOPTE,
Ha JI0pOrax, ¢ AMEKTPUUECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBHUSAX;

c(pOpMUPOBAHHOCTH HaBbIKa PEQIIEKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY
Y TAKOI'0 e NpaBa y APYyroro 4eJoBeKa;

6) TPy1I0BOTO BOCIIUTAHMUSL:

7) aKTHBHOE y4yacTHE B PEIICHWU MPAKTHUYECKHX 3a/1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHW3aly{,  HACEJIEHHOro  MyHKTa, POJHOrO  Kpas)
TEXHOJOTMYECKOW M COLMAIbHOW HAMpaBICHHOCTH, TPEOYIOMIMX B TOM YHUCIE H
du3nYeCcCKuX 3HAHUIA;

MHTEpEC K NPAKTUUECKOMY U3YUEHHIO PO eCcCcHil, CBSI3aHHBIX ¢ (PU3UKOI;

8) 3KOJIOTUYECKOTO0 BOCITUTAHMUS:

OpUEHTALlUsI Ha NpUMEHEHHE (U3NYECKUX 3HAHWM JUIs pelleHus 3anady B
o0JacTu OKpy»Xarolle cpebl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
HOCJIEACTBUN I OKPYXKAIOIIeH cpeibl;

OCO3HaHUE TIJI00AJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJieM U IMyTel ux
pelIeHNs;

9) aganTanuu K U3BMEHSIOIUMCS YCIOBHSIM COLIMAIBHON M PUPOIHOM CPEJIbL:

NOTPEOHOCT, BO B3aWMOJACWCTBUM TPH BBHIMOJHEHUHM HCCIEAOBAHUNA U
MPOEKTOB (PM3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHHE YPOBHS CBOEW  KOMIIETEHTHOCTH  4epe3  MPaKTHUECKYIO
NEeSATENbHOCTD;

NOTpeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE JACHUIIMTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00JaCTH
busuKy;

IUTAHUPOBAHHUE CBOETO Pa3BUTHSI B IPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUMH;

CTpPEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUA;

OLICHKA CBOMX JEWUCTBUH C Y4Y€TOM BIMSHHMS Ha OKPYXKAIOLIyI0 Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnaoenue yHueepcanbHblMU y4eOHbIMU NO3ZHABAM EJILHOIMU OCUCHGUAMU:

1) 6a30BBIC JIOTHYCCKUE ICHCTBUS:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);

YCTaHABJIMBATh CYIIECTBCHHBIM MNpHU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JIJIS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOpPEUHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIINXCS K (DH3NICCKUM SIBIICHHSIM;
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BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBS3M TPU  HM3YYCHHH (DUIUIECKUX
SABJICHUM W TPOIECCOB, MPOBOJUTH BBIBOJBI C HMCMHOJIB30BAHUEM JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UYECKUX
BEJIMYMH, MPU HEOOXOAUMOCTH TOJI PYKOBOJACTBOM YUUTES;

BBIOMpaTh CIOCOO pemieHus ydeOHoOW (Qusnueckol 3amaun  (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pEIICHUs, BBIOOp HauOoyiee MOAXOAMIEIO € Y4ETOM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIIEIOBATEIBCKHAE JCHCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKU HHCTPYMEHT TTO3HAHMSI,

MPOBOJUTH M0 IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKU IKCIICPUMEHT,
HEOOJIBIIIOE HCCleJoOBaHUE (U3MUECKOTO SIBJICHHS, TPHU HEOOXOAMMOCTH IO
PYKOBOJICTBOM YUIHUTEIIA;

dbopmyapoBaTh OOOOIIEHHWS W BHIBOABI 1O pPeE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHMSI, OTIBITA, UCCIIEOBAHUS C ONOPOI Ha IJIaH/aITOPUTM.

3) pabota ¢ uHbop™MaIHei:

OPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHThI U 3allpoChl MpPU TOHCKE H
otOope mHMOpPMAIIMU UK JTaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nuecKon
3a/1auu, IpU HEOOXOAUMOCTH IO PYKOBOJCTBOM YUUTEIS,

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh MH(GOPMAIINIO PA3IMYHBIX BUIOB U HOpM
IIpE/ICTaBIICHNUS,

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpPMY  TIPEACTABIICHUS
nHQOpMAIMU W WIIIOCTPUPOBATh pEIIaeMble 3aJadd HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, THOU TpadUKOi U UX KOMOMHAITUSMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osnaoenue YHUGepcanbHbIMu yueoHvimu KOMMYHUKAMUGHLIMU
oelicmeuamu:

1) obmieHue:

B XOJIe 00CYXJIeHHsI y4eOHOTO MaTepHuaa, pe3yJbTaToB J1abopaTOPHBIX padoT
U TIPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMbI M BBICKA3hIBATH
u7eH, HalleJICHHbIE Ha peIIeHWEe 3aJaud W TMOJJIep)KaHue OJiarokenaTeabHOCTU
OOIIICHHS;

COTIOCTAaBIISATh CBOU CYXKJICHUS C CYXIACHUSMHU JPYTHMX YYaCTHUKOB JHANIOra,
oOHapy>KUBaTh PA3INUNE U CXOJICTBO MO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TIPECTaBIATh PE3YIbTaThl BBITIOJHEHHOTO (PH3WYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) coBMeCTHasl IeSITENbHOCTD (COTPYIHUYECTBO):

MOHMUMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUIYaTIbHOM
pabOThI PU PEIICHUH KOHKPETHOU (PU3NUYECKON POOIeMBbl;

IIPUHUMATh L[EJIM COBMECTHOM JIEATENILHOCTH, OPraHU30BbIBATh IEUCTBHUS T10 €€
TOCTIKEHUIO: PACIPENIesATh PO, 0OCYKIATh MPOIECCHl U PE3yIbTAaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh padOThHI, MOCTHras KaueCTBEHHOTO pe3yJibTara IIo
CBOEMY HAMpPABICHUIO U KOOPAUHUPYS CBOM JEHCTBUS C JAPYTHMH YJIE€HAMU
KOMaH/IbI;
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OLICHMBATh Kaue€CTBO CBOEr0 BKJIaJa B OONMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHUS.

Osgnadenue yHugepcanbHolMu yueOHbIMU PECYSIAMUGHBIMU OCUCH BUAMU:

1) camoopraHu3anys:

BBISIBJIATH MPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYaIUsX, TPEOYIOUIUX IS
pereHus: GU3NUeCKX 3HaAHU;

OPUEHTUPOBATHCS B PA3JIMYHBIX  MOJAXOJAX  MPUHATHA  PEHICHUM
(MHOUBHYaTBEHOE, TIPUHSATHUE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUN TPYIION);

COCTaBJISITh AITOPUTM pelieHusT PU3NIECKON 3a/1aui Wi TIJIaHa UCCIICTOBAHUS
C Y4ETOM UMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, MO/ PYKOBOJICTBOM
YUUTENS.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CHUTyallUM U Tpejjiaratb IulaH €€ W3MEHEHMs, IMpu
HEO0OXOIMMOCTH TIO/I PYKOBOJICTBOM YUHTEII;

OOBSCHATH  TPUYMUHBI  JOCTIDKCHHsSI  (HEJAOCTHIXKEHHUs)  pe3yjIbTaToB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIHU U YCIOBUSIM.

3) SMOIIMOHANILHBIN UHTEIIJIEKT:

CTaBUTH CeOsl Ha MECTO JAPYroro 4eyjoBeKa B XOJIe CIOopa WM JUCKYCCHH Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro.

4) npuHsTHE C€0S U IPYTUX:

MpU3HaBaTh CBOE MPABO HA OIMIMOKY MpPHU pelIeHUH (PU3NYECKUX 3a/1ady WIK B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

TpeOoBaHusi K MpeaMeTHBIM Pe3yJbTATAM OCBOCHHMS Y4eOHOro mpeamera
«Du3uKa», pacnpeaejeHHbIe 110 roaM 00yYeHUsA

Pe3ynpTaThl mo roaam (GopMyIHpPYIOTCS MO MPUHUMUIY A0OABIEHUS HOBBIX
pe3yslbTaTOB OT ToAa K roay (pe3ynbTaTbl OYEPEAHOr0 roja IO yMOJIYaHHUIO
BKJIFOUAIOT PE3yJbTaThl NPEIbIAYIINX JIET).

7 KIIACC

[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpPaXarhb
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATH MMHU HAa 0a30BOM YpPOBHE:
(¢usnyeckue M XMMUYECKHUE SIBJICHUS;, HAONIOJEHUE, HKCIEPUMEHT, MOJEIb,
TUNOTE3a; €AWHUIBl (U3MYECKUX BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble
COCTOSIHMSI BemecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHUYECKOEe
IBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, INPSIMOJIMHEMHOE), TPaeKTOpHs,
paBHOJEHCTByIOIIAass  cui,  jAeopmanuss  (ympyras,  IUIacTHYecKas),
HEBECOMOCTh, COOOIIAIONIUECs COCYAbl, C ONOPOM Ha JUAAKTHUYECKUN
MaTepual

— pa3nuuath sABieHUS (IU(Py3us; TEIIOBOE ABUKEHUE YacTHIl BEIIECTBA;
PaBHOMEpPHOE  JIBXKCHME; HEPaBHOMEPHOE  JIBHXKECHMUE; UHEPIUS;
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B3aUMOJICHCTBUE TEN; pagHogecue meEPObIX men C 3AKPEnIEéHHOU OCblO
epawjenus; Tiepenaya JaBleHUs TBEPABIMU TENAMH, KUAKOCTSIMU U Ta3aMu;
aTMoc(epHOE JlaBlICHWE; I[UJIaBaHWE TeJl; MPEBPAICHUS MEXaHUYECKOU
SHEPTrUu) IO ONMHMCAHUIO WX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIHHOIO
00CYXJICHHSI C Me/1arorom;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SIBIICHUN B OKPY>KaIOIIEM
MUpE, B TOM 4HCle (PU3UYECKUE SBICHHS B NPUPOAE: MPUMEPHI ABHKEHUS C
Pa3JIMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPHUPOJE; ACHUCTBHUE CHUJIBI
TPEHHsI B IPUPOJIC M TEXHHUKE; BIUSHUE aTMOCPEPHOTO TABICHHS Ha >KUBOMN
OpraHu3M; IUIaBaHWE PbIO; pblYard B TEJE YEJIOBEKA; MPU 3TOM IEPEBOJIUTH
OpPaKTUYECKyl0  3a7adyy B y4eOHyIl0,  BBIJIEHATh  CYIIECTBEHHbBIC
CBOMCTBA/TIPU3HAKU (HU3UUECKUX SIBJICHHI C MOMOIIBIO NIEAarora;

ONUCHIBAaTh W3YUYCHHBIE CBOWCTBA T M (PU3UUYECKHE SBJICHUS, HCIOJIb3YS
¢u3nyeckue BeMUUMHBI (Macca, 00BbEM, IUIOTHOCTh BEILIECTBA, BPEMs, YT,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSAXKECTH, BEC TeJla, CHIIa
TpEeHUs, J1aBlieHue (TBEPAOro Tena, XKUAKOCTH, raza), BhITAJIIKUBAIOLIAsA CUJIA,
MexaHudeckas paboTa, MOIIHOCTb, TUIEUO CUJIbI, MOMEHT CHJIbI, KO3 DUIIUEHT
MOJIE3HOTO JIEMCTBUS MEXAaHU3MOB, KUHETHYECKas: M MOTEHLIUAJIbHAS SHEPIHS)
C ONOpO Ha CXeMy; MpH OIMCAHUU PACKPbIBaTh (PU3HUUECKUH CMBICI
HCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUYECHHS M €AMHUIIBI (PU3NYECKUX BEITUYMH,
HAxXo0umov opmynvl, cesa3vléaroujue OaAHHYI0 GU3UUECKYI0 8eIUUUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAQUKU  UYUEHHBIX 3A8UCUMOCTEU  QU3ULECKUX
geuyUH ¢ OTIOPOM Ha TUAAKTUUYECKUM MaTepHal;

XapaKTepU30BaTh CBOMCTBA T€J, PUINUYECKUE SBJICHUS U MPOLIECCHI, UCIIONb3YS
MpaBuja CIOXKEHUsS CHII (BIOJIb OJHOM NpsIMOM), 3axon I yka, 3axon I[lackans,
3axon Apxumeoa, npaeuno pagnogecus pviuaca (610Ka), «3010mMoe Npasuion
MexaHuKuy, 3aKOH COXPAaHEHHS MEXaHWYECKOM SHEpruu; Mpu STOM JaBaTh
CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3ANUCHIGANb €20 MAamemMamuiecKoe
8bIpAdCEHUE NOO PYKOBOOCMBOM Nedazo2d ¢ 00CydicoeHuem niana pabomol,
OOBACHATH (PU3MYECKUE SIBJICHUSA, TPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyallli MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: Mpy MOMOLIH
[e1arora BhISBIISTh PUYUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux maroB ¢ omopou Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peliath TUIOBbIE pacu€THbIE 3a7aud B 1AeicTBHE C ONMOpPOM Ha aaroOpuTM,
peBapUTEIbHO Pa300paHHbI COBMECTHO C TIEAAroroM, UCMOJb3ysl 3aKOHbI U
(dbopMybl, CBA3bIBatOLIME (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/layy 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUYECKUE BETUYHHBI B
dbopMynbl W TPOBOJAWUTH pacy€Thl, HAXOAUTh CIPABOYHBIE JAHHBIE,
HEOOXOUMBIE ISl peLIeHHs 3aa4, OLCHUBATh PEaTUCTUYHOCTh MOJTYYEHHON
(bH3UICCKON BEIIMUHHEL;

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UIECKUX
METOJIOB TOCJIE MPEIBAPUTENILHOTO OOCYX ACHHS C MeNaroroM; Mpu MOMOIIU
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nejarora B ONMKUCAaHUU HCCIIEIOBAHUS BBIIETSATH MIPOBEPSEMOE MPEANOI0KEHUE
(rumoTe3y), € OHOpOM Ha JUIAKTUYECKUM MaTepuall pas3jidyaTh U
UHTEPIPETUPOBATh MOJYYCHHBIA PE3yNbTaT, HAXOAUTh MOCTE OOCYXKIECHUS C
neJaroroM OMIMOKM B XOJI€ OTBITA, IeNIaTh BHIBOJBI IO €T0 pe3yjibTaTaMm;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIbHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3UUYECKUX SBICHUMN MM (U3MUECKUX CBOMCTB TEI:
GopMynupoBaTh TpPOBEpSEMbIE MPEANONIOXKEHHUs, COOHpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOT0 O0OpYIOBaHUS C OMOPOM Ha CXEeMy, 3alUChIBaTh XOJ
ombITa U (HOPMYIHPOBATH BHIBOBI MIOJT PYKOBOJICTBOM I€/1arora;

BBITIOJHATH MPsIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CWJIBl U TEMIIEPATYPHI C UCIIOJIH30BAHUEM AHAJIOTOBBIX U U(POBBIX MPUOOPOB
C OTIOPOIl Ha aJNTOPUTM; 3aIUCHIBAThH MMOKAa3aHUsl MPUOOPOB € YUETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

OPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBHUCHUMOCTH OJIHOM
(pU3MUECKOW BEJIMYMHBI OT JPYrOd C KCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUN
(3aBUCUMOCTH TIyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHH JBUKCHHS
TeNa; CUlbl MPEeHUs CKOIbJICEHUsi Om eeca mend, Kaiecmea o06pabomku
nogepxHocmei mel U HE3ABUCUMOCU CUTbl MpeHuss Om NIouaou
CONPUKOCHOBEHUSI mell;, CUIbl  YHAPYeOCmu Om  YOJIUHEHUS  NPYIHCUHDL,
8LIMANKUBAIOWE CUNbL OM  00BEMA NOSPYHCEHHOU Yacmu mena u om
NJIOMHOCMU  HCUOKOCIU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mend, Om
2NYOUHBL, HA KOMOPYIO NOZPYIHCEHO Meno, YCI08Ul NIABAHUS Mel, YCIOGULL
paenogecusi pviuaza u 0710K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBaTh B
IUIAaHWPOBAHUU YyYEOHOI'O UCCIIEOBaHMsI, COOMpaTh YCTAHOBKY M BBIIIOJIHATH
U3MEpEHMs], CJeays TNPeUIOKEHHOMY IUIaHy, (QUKCUPOBAaTh pPE3yJbTaThl
MOJIyY€HHOW 3aBHUCHUMOCTH (PU3MYECKHX BEIWYMH B BHUJIEC MPEATIOKEHHBIX
TabIuI ¥ TPaUKOB, ENATh BEIBOJIBI 110 PE3yIbTaTaM MCCIIEIOBAHMS;
MPOBOAWTh KOCBEHHBIE M3MEpeHHs] (U3UUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO Tela; CHJIa TPEHUSI CKOJBXKCHHUS; TaBICHHE
BO3/yXa; BBITAJIKUBAIONIAS CHJIA, IEHCTBYIONIAsA HA MOTPYKEHHOE B KUAKOCTD
TEN0; KOI(PPUIMEHT TOJIE3HOTO NEUCTBHUS MPOCTHIX MEXAHU3MOB), CIEIYS
OpEJIOKEHHOM  MHCTPYKLIMM; TPU  BBIIOJHEHUH  W3MEpPEHUN 1o
PYKOBOJICTBOM IeJarora coouparb 53KCHEPUMEHTAIbHYI0 YCTaHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMUMHBI,

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTU TMpHU paboTe C J1abopaTOpPHBIM
000pyI0OBaHMEM TIOCIIE MMPEABAPUTEITHHOTO 00CYKICHHUS C TIEIarOroM;
COTIOCTABJIATh TPHUHIHUIBI JCHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYAbI, 0apOMETp, pbIvar,
MOJBVKHBIM W HEMOABUXHBIA OJOK, HAKJIOHHAS IUIOCKOCTh C OIMOPOW Ha
TAIAKTHYECKUN MaTepual;

XapaKTepU30BaTh MPUHLHUIBI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB MOCJE MPEABAPUTEIHLHOTO OOCYXKIACHHS C MEIaroroM ¢ Omnopoi Ha
UX onucaHus (B TOM 4YHCJE: MOAIIUITHUKH, YCTPONCTBO BOJOIPOBOA,
THIpaBIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH HAacoc,
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apeoMeTp), HCIHOJB3ysd 3HaHWS O CBOMCTBAX (DM3MYECKUX SBICHUH U
HeoOxoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJUTH NMPHUMEPHI / HAXOAUTH UHPOPMALIUIO O TMPUMEPAX MPAKTUYECKOTO
UCIIOJIb30BAaHUSl ~ (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KU3HM  JJIA
oOecrieueHus 0€30MacCHOCTU MpU OOpalleHUH ¢ NpUdOpaMHu U TEXHUUYECKUMHU
YCTPOMCTBaMH, COXPAHEHUS 3/I0OPOBbS M COOIIOECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

— OCYILIECTBIJIATH C MOMOIIBIO Mefarora 0T00p UCTOYHUKOB MH(POPMAIIUU B CETU
HHTepHET B COOTBETCTBUM C 3aJaHHBIM IMOMCKOBBIM 3alPOCOM, Ha OCHOBE
UMEIOIINUXCSl 3HAHUW U MYTEM CPaBHEHUS PA3JIUYHBIX HCTOYHHKOB BBIIEISATH
uHpoOpMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBOM MM MOXKET ObITh
HEJ0CTOBEPHOI;

— HCHOJB30BaTh NPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TuTepaTypy (U3HUECKOTO COACpKaHHs, CIPaBOYHBIE MaTepuaibl, PECypCHI
cetu  MHTepHer; Bhmajerb mnpuéMaMud  KOHCIEKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

— Cco3[aBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJEHHEM IUlaHa pPaOOThI
KpaTKue MHCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu (PU3NYECKOr0 COAECpXKaHUs, B TOM 4HCIE IyOJIMYHO [JenaTh
KpaTKue COOOILEHUs O pe3yibTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHMUIL;
OpU 3TOM I'PaMOTHO HMCHOJIb30BaTh M3yYEHHBIH MOHSITUHMHBIN ammapaT Kypca
(U3MKH, COMPOBOXKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

— TIpU BBIIOJHEHUU YYEOHBIX MPOEKTOB U HUCCIEIOBAHUM IMOJ PYKOBOJICTBOM
nejarora pacmpenensiTh OOf3aHHOCTH B TPYNNEe B COOTBETCTBHU C
MOCTaBJICHHBIMU 3a/1adyaMH, CJIECIUTh 32 BBINIOJHEHHUEM IUTaHA [EHCTBUM,
aJIecKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIIHL
BBICTpAaMBaTh KOMMYHUKATHMBHOE B3aMMOJICHCTBHE, YYWUTHIBAsS MHEHHE
OKpY>KaIOIIHX.

8 KUIACC
[IpeameTHble  pe3yabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpPaXarThb
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OpPHUEHTUPOBATHCA B MOHATUSAX U ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMIKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHHSI BEILIECTBA, KPUCTAJUIMUECKHE U aMOp(QHbIE Tesa, HACBIIICHHBIH U
HEHACBILEHHBI T1ap, BJIAXKHOCTb BO3AyXa; TEMIIEpaTypa, BHYTPEHHSA
JHEprUs, TEIUIOBOM JIBUTATElb, DJJEMEHTAPHBIM JJIEKTPUYECKUN  3apsn,
JJIEKTPUYECKOE  II0JIe, NPOBOAHUKM U  JIUDJIEKTPUKH,  I[OCTOSTHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

— pa3nuyaTh SIBJIEHUS TOCJE MPEABAPUTENILHOIO OOCYXKACHHS C IeIarorom
(TeryioBOE  paclIMpeHHe/c)KaThe, TeIionepeaaya, TeIIOBOe paBHOBECHE,
CMauuBaHUe, KallWUIAPHBIC SBICHUSA, UCIIAPEHUE, KOHAEHCAlMs, IIaBJICHUE,
KpUCTaJIU3aLus (oTBepneBaHue), KUIIEHUE, Temionepeaaya
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(TEemIONpOBOJHOCTb, ~ KOHBEKLMS,  M3JIy4Y€HHE);  DJEKTpU3alUMs  Tell,
B3aMMOJICHCTBUE 3apsAl0OB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWUMOJCHCTBHE MAarHUTOB, JEWCTBUE MAarHUTHOTIO  IIOJIA
Ha MPOBOJHUK C TOKOM, 3JIEGKTPOMAarHUTHAsE MHIYKIMS) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
(uznyeckoe sBICHUE;

pacrno3HaBaThb C IOMOUIbIO I€Jarora MNposIBICHUE H3YyYEHHBIX (PU3MUECKUX
SBJICHUH B OKPYKAIOIIEeM MHpPE, B TOM YuCle PU3NUECKUE SBJICHHS B IPUPO/IE:
IIOBEPXHOCTHOE HATSKEHUE U KANIMJUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B
npupone, usnydenue ConHIa, 3amep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra; OJJIEKTPUYECKUE SBICHUS B
atMoc(epe, IIEKTPUYECTBO JKMBBIX OPraHM3MOB; MAarHMTHOE IOJIe 3€MJIH,
Apelid moarocoB, PO MATHUTHOTO MOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISTh
CYLIECTBEHHbIEC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBJICHUII;

ONUCHIBaTh IOJ PYKOBOACTBOM II€Jjarora ¢ oOCYXJE€HHEM IuI1aHa pPaOOThI
M3Y4YEHHBIE CBOMCTBA Te€N U (PUINYECKHUE SIBICHHS, HCHOJNB3Ys (pU3nyecKue
BEJIMYMHBI (TEMIeparypa, BHYTPEHHSS OHHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNbHAsA TEIUIOEMKOCTh BEILECTBA, YJEIbHAs TEIUIOTA IUIABJICHUS, YACIbHAS
TEIJI0Ta NapooOpa3oBaHMsl, ylAelbHas TEIUIOTa CrOpaHHWs  TOIUIMBA,
KO3(PUIIMEHT MOJE3HOro JEWCTBHS TEIUIOBOM MAaIIMHbI, OTHOCHUTEIbHAs
BIIQ&XXHOCTb BO31yXa, DJEKTPUYECKUM 3apsl, CHUJIa TOKA, DIJIEKTPUYECKOE
HaIIpsDKEHHWE, COINPOTUBIICHUE IIPOBOJHMKA, YACIBHOE COIPOTHUBIICHUE
BEIIECTBa, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); IpPHU ONHUCAHUU
OpaBWJIBHO TPAaKTOBAaTh C IOMOUIbIO Mejgarora (PU3MYECKUHd  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUYEHUS M EAUHMIBI (PU3NYECKUX BEJIUYMH,
HaxXoAUTh (OPMYJIbl, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C
ApPYyTMMU  BEJIWYUHAMH, CTPOUTh TpaduKU HM3YyUYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

OMpeaeNsaTh MOCNe MPEABAPUTEIBHOIO OOCYXKJIEHUS C IeIaroroM CBOMCTBA
TeN, (PU3HYECKHE SIBJICHUS M MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOPUHM  CTPOCHUS  BELIECTBA,  IPUHLMII
CYIEpHO3ULIMU ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3aps/a,
3akoH Oma Uil yyacTka Lenu, 3axoH [icoyns—Jlenya, 3aKOH COXPaHEHHUS
SHEPruM; NpPU 3TOM HAXOAUTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTUYeCKOEe BBIpAXKEHHE C ONOpodl Ha LudpoBble 00pa3zoBaTENIbHbIC
pecypesl;

COOTHOCHUTB I0JI KOHTPOJIEM TeAarora (pu3ndeckue mpoLecchl U CBOWCTBA TeT,
B TOM UYHCIE WM B KOHTEKCTE CHUTYyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, P MOMOIIM €1arora BbISBIATh IPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHUE U3 1—2 TOTMYECKHX IIaroB ¢ OMopoil Ha 1—2 W3yYeHHbIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;
peniaTh TUINOBBIE PacUETHBIE 33a4d B |—2 AEMCTBUSA C OMOPOM HA aNTOpPUTM,
MpeBAPUTENILHO Pa300paHHbBIN COBMECTHO C MEaroroM, UCIOJIb3Ys 3aKOHBI U
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(dopMyIibl, CBA3bIBaIOIINE (PU3MUECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSA
3a1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTATOK [AHHBIX IS
pelIeHusl 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAMMBIE s €€
pelleHUs, NPOBOJUTH PACYETHI W CPABHUBATH IIOJYYEHHOE 3HAYCHHUE
(bu3HUecKo BEIMYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MpEJICTaBIIEHUE O MpoOsieMax, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIU
(Gu3NYECKUX METOJOB MOCINE MPEABAPUTEIHHOTO OOCYXKICHHS C TEIaroroM;
UCIIONb3Ys ONMCAHUE HCCIIEI0BAHMS, BBIJCIISATh IIPOBEPSIEMOE
MPEANOJIOKEHHE,  OLEHUBATh  IMPABWIBHOCTh  MOpSJKAa  IPOBEICHHUS
WCCJIEI0BAHMS, I€TATh BBIBOJIBI;

YMETh HAXOJUTh C WCIOJBh30BaHWEM IHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (DU3UYECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro o0bEéMma,
TEMIEPATypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HAIPEBAHUS MIPU U3IIyUYEHUU OT
[[BE€TA M3JIy4arOIIEH/IOTrOMA0IEH TOBEPXHOCTH; CKOPOCTh MCIIAPEHUS BOJIBI
OT TEMIIEPATYpPhl KUAKOCTH U IUIOIIAINA €€ MOBEPXHOCTH; JIEKTPU3ALUS TEN U
B3aUMOJICHCTBUE BJIEKTPUUYECKUX 3apsA/IOB; B3aHUMOJECHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJM3allds MAarHUTHBIX TMOJE€Hd TOCTOSHHBIX MAarHUTOB;
JNEUCTBUA  MArHUTHOTO  MOJSI Ha  TOPOBOJHUK  C TOKOM,  CBOWCTBA
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATENII  MOCTOSHHOTO  TOKA):
(opMyIHpOBAaTh MPOBEPSEMBbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY H3
pPEJI0KEHHOTO 000pYI0BaHUS C ONOPOM Ha CXEMY; OINHUCHIBATh XOJ ONBITA U
(opMyIUpPOBATH BBIBOJIBI 11O/l PYKOBOJCTBOM I€JArora;

UMETh MPEACTABICHUS O H3MEPEHMHM TEMIEPATypbl, OTHOCUTEIBHON
BJIQXKHOCTH BO3/yXa, CUJIbI TOKA, HANPSKEHNS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
NpuOOPOB M JAaTYUKOB (U3MUECKMX BEIMYMH, MpPU MOMOIIM Meaarora
CpaBHMBATh pE3yJbTaThl H3MEPEHUM C Y4€TOM 3aJaHHOM aOCOIIOTHOMU
MOTPEITHOCTH;

MPOBOJIUTh COBMECTHO C TNIE€AAroroM MCCIEI0BaHUE 3aBUCHUMOCTU OJHOU
(u3MUecKO BEIMYMHBI OT JAPYTOM C HUCIOJb30BAHUEM MPAMbBIX W3MEpPEHUN
(3aBHCHMOCTBh  CONIPOTHBIIEHHS IMPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAIH
[ONEPEYHOr0 CEYEHHsI M YAEIBHOTO CONPOTHUBIICHHS BEIIECTBA MPOBOJHUKA;
CWJIBl TOKA, MAYLIETO 4epe3 IMPOBOJHUK, OT HANPSDKEHHMsS HA IPOBOJHHUKE;
UCCJIEIOBAHUE  TOCIEAOBATEIIBHOIO M NApaJUIEJIbHOIO  COCIWHEHUN
IPOBOJHMKOB): IUJIAHUPOBaTh HCCIEAOBaHUE, CcOOMpaThb YCTaHOBKY U
BBINIOJIHATh U3MEPEHUS 110 PYKOBOJICTBOM I1€/1arora, ciaeays MpeioKEHHOMY
I1aHy, UKCUPOBATH PE3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE TAOIUI U
rpauKoB, e1aTh BRIBOJBI MO PE3yJbTaTaM MCCIIEOBAHUS MOCIE 00CYXKICHUS
C TIeAaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEpEHUs] (PU3MYECKUX BeJUYuH (yIenpHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHUE MPOBOIHHUKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € IOMOLIbIO I[eJarora IUIAHUPOBaTh HW3MEPEHUS,
coOupaTh  SKCIEPUMEHTAIbHYI0  YCTAHOBKY, CIeAysd  MpeasIOKEHHOM
WHCTPYKLUH, U BBIYUCIATh 3HAYEHUE BEJTUYNHBL;
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coOMIoaTh MpaBWiia TEXHUKH O€30MacHOCTU Ipu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO 00CYKACHHUS C I1€1arorom;
CONOCTAaBJATh C IIOMONIBIO II€arora TIPUHIUIBI JIEUCTBUSA HW3YyYECHHBIX
npruOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX ONMHUCAHUS (B TOM UHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THMIPOMETpP, IapoBas TypOHWHA, aMIepMeETp,
BOJIBTMETP, CYETUYMK DJJIEKTPUYECKOW DHEPIUM, JJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTeiIbHBIC AIIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEAOXPAHUTEINN; 3IEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIOJNIb3YSl METOJMYECKHME MaTepHuaibl O CBOMCTBaX (PU3UYECKUX SIBICHUN U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIHLHOTO OOCYXKJIEHUS C TEIaroroM MpoCThIe
TEXHUYECKHUE YCTPOWCTBA W M3MEPUTENbHBIE NPHUOOPHI 10 CXeMaM H
CXEMaTHUYHbIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETP, JABUTaTellb BHYTPEHHErO CropaHus, 3JEKTPOCKON, pEeoCcTar);
COCTaBIAITb CXEMBI JJICKTPUYECKMX LENed C  IOCIEAOBATEIbHBIM U
NapajuieIbHbIM COECIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAYEHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

MPUBOJANUTH MPUMEPBI/HAXOAUTh HHPOPMALMIO O MPUMEpPax MPAKTUYECKOIrO
UCTIOJb30BaHUSl  (U3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM I
oOecnieyeHus 0€30MaCHOCTH MpHU OOpaIleHUH ¢ IpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMH, COXPAHEHMsI 370POBbsl M COONIIONEHUS HOPM 3KOJIOTMYECKOIrO
IIOBEJICHUS B OKPY’KAIOLLEH CpeLIe;

OCYIIECTBIISITh C IOMOIIBIO IEJarora IMOUCK HH(opManuu (QU3NIECKOro
conepkaHus B ceTh VHTEpHET, Ha OCHOBE HUMEIONIMXCS 3HAHUM M IIyTEM
CpaBHEHUS JOMOJHUTENbHBIX MCTOYHHUKOB BBLACIATh MH(POPMALIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh IMPHU BBINOJHEHUH Y4Y€OHBIX 3aJaHUN OTOOpaHHYIO MEeAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOTO COJAEpIKaHUS, CIPaBOUYHBIE
MaTrepualsbl, pecypcsl cetu MHTEpHET; BaaaeTs npuéMaMyu KOHCIIEKTUPOBAHUSA
TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO
C OIIOPOM Ha aJrOpUTM U YTOUHSIOIIME BOIPOCHI IIEAArora;

co3JaBaTh IMOJ PYKOBOJACTBOM IIeJjarora C OOCYXJIEHHUEM IUIaHa paloThl
MMCbMEHHbIE M KpaTKHUE YCTHbIE COOOLIeHus, 00o0uias HHPOpMALUIO U3
HECKOJIbKMX MUCTOYHUKOB (DPU3MUECKOTO COACPKAHUSA, B TOM YHUCIE MyOJIUYHO
MIPEACTABIIATH PE3YIbTATHI IPOECKTHOM MJIN UCCIIE0BATEIbCKON AEATEIBHOCTH;
IIPX 3TOM T'PAMOTHO MCIIOJb30BAaTh M3YUYECHHBIN IMOHATUHHBIN ammapar Kypca
(U3MKH, COMPOBOXKIATh BHICTYIJICHHE NPE3ECHTAIUEH;

IpU BBINOJHEHWU YYE€OHBIX TMPOEKTOB U HCCIENOBAaHUN  (PU3MUECKUX
MIPOLIECCOB MO/ PYKOBOJCTBOM I€Aarora pacnpeaesaTh 00s13aHHOCTH B TPYyIIIe
B COOTBETCTBUU C ITOCTABJICHHBIMH 33J]a4aMU, CJIEIUTH 3a BBINIOJIHEHUEM IIJIaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJIeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIbI; BBICTPAUBATh KOMMYHHKATMBHOE B3aMMOJIEHCTBUE,
IPOSIBIISISI TOTOBHOCTD pa3periaTh KOH(IUKTHI.
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9 KJIACC
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIIMXCSI YMEHUM:

— OPHUEHTUPOBATHCS B TOHATHUAX W OMNEPUPOBATH MMH HAa 0a30BOM YpPOBHE:
cucteMa OTcuéra, MaTepHaibHas TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTH
MEXaHWYECKOTO ABIKECHUS, nedopmarus (ympyras, TUtlacTHUeckas), TPeHHE,
yeHmpocmpemumevbHoe YCKOpeHue, HEBECOMOCTbh W TIEPETpy3Kd; IIEHTP
TSDKECTH; a0CONIOTHO TBEPAOE TeNo, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE; MEXaHMYECKHE KOJIeOaHWsT U BOJIHBI, 3BYK, HWH(Pa3BYK
U yJIBTPa3BYK; 3JECKTPOMAarHUTHBIC BOJIHBI, IIKajda 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2NOUJCHUSL,;
anb(a-, 6eTa- U TaMMa-u3ITyYeHUsI, H30TOTIbI, SJICpHAs DHEPTreTUKA;

— COOTHOCHUTH SIBJICHUSI TOCJIE€ IPEABAPUTEIILHOIO OOCYXJACHHUS C IeJaroromMm
(paBHOMEpHOE u HEPaBHOMEPHOE IPSIMOJIMHEHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE TIPSMOJIMHCHHOE JBHKEHUE, CBOOOJHOE IIaJIecHUe Te,
PaBHOMEPHOE JBIDKEHHE IO OKPY)KHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTHUBHOEC
IBIDKEHUE, KoJeOaTeIbHOe [BIDKCHHE (3aTyXalollie W  BBIHYKICHHBIC
KojieOaHus), PE30HAHC, BOJHOBOE  JIBMKEHHE, OTpPaKEHHE  3BYKa,
IPSAMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHUE U TIPEJIOMIICHUE CBETA, MOJTHOE
BHYTpEHHEE OTPAKCHHE CBETa, pa3IOKEeHHE OeJIoro cBeTa B CIEKTP U
CIOKCHHE  CIIEKTPaJIbHBIX  I[BETOB, JHUCIEPCHUS CBETa, €CTECTBEHHAas
PaINOaKTUBHOCTh, BO3HHKHOBEHHME JIMHEHYATOTO CIIEKTpa H3JIYUCHHUS) IO
OMMCAaHUI0 HUX  XapaKTEepPHBIX CBOMCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (U3UUECKOE SIBJICHUE;

— pacIio3HaBaThb C TIOMOIIBIO TIEAAarora MPOSBICHUE H3YYCHHBIX (DHU3UICCKUX
SIBJICHHH B OKpYXaromeM Mupe (B TOM dnciie (U3NIECKUe SIBICHUS B IPUPOJIC:
MIPWIMBBI W OTJMBBI, JBWKEHHE TuIaHeT COJIHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBIDKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUSATHE 3BYKOB  JKWBOTHBIMH,
3eMJICTPSICEHHE, CEHCMHUUYECKHE BOJIHBI, IIyHAMH, 9XO, I[BETa TCJI, ONTHYCCKUE
SIBJICHUS B pupoIe, OMOJIOrNYECKOE JIeficTBUE BHIMMOTO,
yIbTPaUOICTOBOTO M PEHTTCHOBCKOI'O  M3JIYYEHHUH,  €CTECTBEHHBIN
paguoaKkTHBHBIM (OH, KOCMHUYECKHE Jydd, pagdOaKTUBHOE H3IyUYCHHUE
IIPUPOJIHBIX MHUHEPAJIOB; JICUCTBHUE PAJAMOAKTUBHBIX M3IIYYCHUN HA OpraHW3M
YeJIoBeKa), MPU ATOM I10J] PYKOBOACTBOM IT€/Iarora rnepeBOUTh MPAKTHIECCKYIO
3amadyy B Yy4eOHYI, BBIJACIATH  CYIICCTBEHHBIE  CBOWMCTBA/NMPHU3HAKH
(U3HUECKUX SIBICHMUIA;

— ONMUCHIBATH TOJI PYKOBOJCTBOM IIie/larora ¢ OOCYXJCHUEM IUIaHa padoThI
W3YYCHHBIC CBOWCTBA TeNl W (PU3WYCCKUE SIBICHHS, WCIONB3YS (DH3nUecKue
BEJIMYMHBI (CpEIHSIS W MrHOBEHHAas CKOPOCTh Tella IIPH HEPaBHOMEPHOM
JIBWKEHUH, YCKOPEHUE, MepeMelieHue, MyTh, YIII0OBas CKOPOCTh, CHJIa TPCHHS,
Cujia yOpyrocTH, CWJia TSKECTH, YCKOpEHHE CBOOOTHOTO MaJCHUsI, BEC TeJa,
UMITYJIbC T€la, HUMIYJIbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTD,
MMOTEHIIMAJIbHAS DSHEPrus Tela, IOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHITUATbHAS DHEPTUSl CKATOW MPYKUHBI, KWHETHUECKasi YHEPTHsl, MOJIHAS
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MEXaHUYeCKas SHEprus, MepuoJ W 4YacToTa KOJeOaHWil, [JIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MIOKA3aTEIb IPEIOMIICHUS
Cpelpl); MpU ONUCAHUM C TIOMOILBIO YUYUTENs MPAaBWIBHO TPaKTOBATh
(U3NYECKUI CMBICII MCIONb3YyEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIBI
(u3nyecKuX BEIMYMH, C ONOPOM HAa METOJUWYECKHUX MaTepuan HaXOIUTh
(opMyJibl, CBSA3BIBAIOIIME JAHHYI0 (U3NYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKU M3YyYEHHBIX 3aBUCHUMOCTEN (U3HYECKUX
BEJINYMH;

XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKJIEHUS C NeAaroroM
CBOMCTBa Tel, (U3MUECKUE SBICHUS U TPOIECCHI, HCHOJB3YS 3aKOH
COXpaHEHUS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHLUI CYIIEPIO3ULIAN
CWJI, MPHUHLMII OTHOCUTENbHOCTH ['anmuies, 3akoHbl HbloTOHA, 3aKoH
COXPAHEHUsl MMITYJIbCA, 3aKOHBl OTPAKEHUS M IPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO M MacCOBOTIO YHCENI IPU SANECPHBIX PEAKLUUAX; MPHU
TOM HaXOJMUTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIp@XXEHHE C OMOPOM Ha IUPPOBBIE 00Pa30BATEIbHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora puU3ndeckue npouecchl U CBOWCTBA TET,
B TOM 4YHCI€ W B KOHTEKCTE CHUTyallMil NPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOUIM MEJarora NpUuYMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIaroB C Omopod Ha 2—3
M3YYEHHBIX CBOWCTBA (PU3MYECKUX SABJICHUM, (PU3NYECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

peniaTh TUIOBBIE PacUETHBIC 33J1aud B |2 AEWCTBUSA C OMOPOM HA arOpPUTM,
peIBapUTEIBLHO pa300paHHbIl COBMECTHO C, MUCIIOJb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTAIOUIME WM W30BITOYHBIE
JaHHbIE, BBHIOMPATh 3aKOHbI M (QOPMYJbI, HEOOXOIWMMBIE JIi PELICHHUS,
MPOBOJIUTh PAcUYE€Thl U OLEHUBATH C TOMOLIBIO YUYHUTENS PEATMCTUYHOCTD
MOJIy4YEeHHOTO 3HAaYeHUs (PU3UUECKOUN BEJIMYUHBI,

MMETh NPEICTaBICHUE O MpoOiIemMax, KOTOPbIE MOXHO PEIIUTh IPHU MOMOIIU
(u3nYecKuX  METO/IOB; HCIOJB3YyS ONHMCAHME HCCJIENOBaHMs, IOCIE
OpEeIBAPUTEIBLHOTO OOCYXKJIEHUSI C TMEJaroroM BBIICIATH POBEPSEMOE
OPEANOIOKEHNE,  OLICHUBAaTh  IMPAaBUJIBHOCTb  NOPSAJAKA  MPOBEACHUS
UCCIIEJIOBaHUsI, A€NIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOACHUIA
Y OIIBITOB;

YMETb HaxOJUTh C MCIOJb30BaHUEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OMbITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenne BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpAaHEHUS JHEPTUU;
3aBUCUMOCTH TE€pHOJia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTb OT aMILIUTYJIbl MaJIbIX KOJeOaHMI;
NPSIMOJIMHEMHOE paclpoCTpaHEeHHE CBETA, pasioskeHue O0eoro cBeTa B CIEKTD;
M3Yy4YE€HHUE CBOWCTB M300pak€HHUS B IJIOCKOM 3€pKajie U CBOMCTB M300paxeHHs
npenMera B coOuparolied JIMH3e; HaOMIoJeHHe CIUIOMIHBIX U JIMHEeHuYaThIX
CIEKTPOB M3JIyYEHHUS): CAMOCTOSATEIBHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
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Habopa 00OpYyIOBaHUS C OMOPOM HA CXEMY; OMKCHIBATH XOJ OMNBITA U €0
pe3ynbTaThl, ((OPMYIUPOBATH BHIBOBI TI0]] PYKOBOJICTBOM II€/Iarora,
NPOBOJUTh TIPU HEOOXOIMMOCTH CEpPHUI0 TPSIMBIX HW3MEPEHUH, OMpeaess
CpemHee 3HAUCHUE HW3MEPSEMON  BETWYMHBI  (QhoKycHoe  paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPEHUS/U3MEPUTENHLHOTO TPUOOPa;

MIPOBOAUTH COBMECTHO C T€IarOrOM MCCIIeIOBAaHUE 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYMH C UCTOJb30BAaHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTb IyTH OT
BpEMEHH TIPU PAaBHOYCKOPEHHOM JIBIKEHUM ©0€3 HadallbHOM CKOpPOCTH;
nepuoja KoJNeOaHWd MaTeMaTWYeCKOTO MasTHHUKAa OT JJIMHBI  HUTH;
3aBHCHMOCTH YTJIa OTPaXEHHS CBETA OT yIJla MaJeHUs U yIiia MPEJIOMIICHHUS OT
yIJ1a MajieHus1): mociae 00CyKACHUS MO/ PYKOBOCTBOM Iearora miaHupOBaTh
HCCIICJIOBaHUE, COOMPATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOTyUYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUJAE TaOIUL U TpaduKoB, AeNaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYUH (CPEIHSST CKOPOCTh
¥ YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOTHOTO
nafeHus, >KECTKOCTh TPYKUHBI, KOIPPUIMEHT TPEHUA CKOJIBKEHUS,
MexaHudeckasg paboTa U MOIIHOCTb, 4YacToTa W Mepuoja  KoJeOaHHid
MaTeMaTUYECKOT0 U MPY>KMHHOTO MAasTHUKOB, ONITUYECKasi cujla coOMparouei
JUH3bI, PAJUOAKTUBHBIM (OH): C TMOMOIIBIO TMeJarora IJIAaHUPOBATh
U3MEpEHMsI; CcOOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH
U3MEpEeHMs], CJenysl MNPEeUIOKEHHONM MHCTPYKIMH; BBIYMCIATh 3HAUEHUE
BEJIMUMHBl U aHAJIM3UPOBATh IOIYYEHHBIE PE3yNbTaThl C Y4ETOM 3a/aHHOM
HOTPELIHOCTA U3MEPEHUI;

coO0/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpHU padoTe C J1abOopaTOpHBIM
000pyIOBaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C MEJarorom;
COTIOCTABJIATh C TIOMOINBIO TEJarora OCHOBHBIE TPU3HAKH H3YYCHHBIX
(¢usznyeckux Mojenel: MarepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEJO,
TOUEYHBI UCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJENb aToMa,
HYKJIOHHAsi MOJI€JIb @aTOMHOTO Siipa C OMOPOil Ha METOIMYECKUE MaTepHalIbl;
XapaKkTepu30BaTh IOCJIE€ TMPEABAPUTEIBLHOTO OOCYKIEHUS C IIeIarorom
NPUHIIAIBI IEHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpON HAa WX OMHCaHUsA (B TOM YHUCIE: CHUAOMETP, NAaTYUKH IOJOKCHHUS,
paccTosSIHUSL M YCKOPEHHUsS, PaKeTa, DXOJIOT, OYKH, MepHcKor, ¢GoToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JIO3UMETp, Kamepa Bmuibcona),
UCIIONB3Ys IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

MCTIONB30BaTh MOJI PYKOBOJCTBOM I€Iarora CXeMbl U CXeMAaTUYHbIC PUCYHKH
M3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HW3MEPUTENbHBIX MNpUOOPOB H
TEXHOJIOTMYECKUX TPOIECCOB MPH PEUICHUH Y4eOHO-TPAKTUYECKUX 3a/ay;
ONTUYECKUE CXEMbl ISl MOCTPOEHHUS H300paKEHUM B IUIOCKOM 3€pKajie U
cobuparoIei JIuH3e;

NPUBOJUTH MPUMEPBI/HAXOIUTh HHPOPMAIMIO O MPUMEpPaX MPAKTHIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
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oOecrnieueHrs 0€30MacHOCTU MPHU OOpaIIeHUHd ¢ IpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBAMM, COXPAHEHMsI 370POBbsI U COONIIONEHUS HOPM 3KOJIOIMYECKOIO
IIOBEJICHUS B OKPYKaloIlIeH cpene;

OCYIIECTBIIAATh IO  PYKOBOJACTBOM  IleAarora IOMCK  HMH(OpManuu
¢usnyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENBbHO (HOpMYIUpys
MMOMCKOBBI  3ampoc, HAXOAUTh MYTH  OMNPENENEHUs JOCTOBEPHOCTH
MOJIy4eHHOW MH(OpPMALIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U TIOTOTHUTEIBHBIX
MCTOYHHKOB;

HCIIOJIb30BaTh MPHU BBINOJHEHUN Y4E€OHBIX 3aJaHUN OTOOPaHHYIO MEAAroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3MUECKOTO COJAEP)KAHUS, CIIPAaBOUHBIE
MaTepuaibl, pecypchl ceTu VIHTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHMS
TEKCTa, NpeoOpa3zoBaHus HHPOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aJrOpUTM U YTOUHSIOLIUE BOMIPOCHI MENArora; co3/laBaTh IO
PYKOBOJACTBOM Iieiarora ¢ OOCYXKJIEHHEM IUIaHa paloThl MHUCbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE MH(GOpPMAIMU W3 HECKOJBKUX HCTOYHHKOB
(pU3HUECKOro COAEpKaHusl, MyOJINYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEbHOCTH; MPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBI TOHATUWHBIA anmapar HW3y4yaeMoro pasfena (u3suku
CONPOBOX/JIaTh BBICTYIUICHUE TMpEe3eHTalMed ¢ Yy4€ToM O0cOoOeHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temaruueckoe INIAaHUPOBAHUC U KOJIMYCCTBO 4YAaCOB, OTBOAHUMLIX Hd OCBOCHHUC Ka}K,HOﬁ TCMBI y‘I€6H01“0 npeamMeTa

«Duzuka» aganTUpOBaHHOUW paboueit

IporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHMs OOYYAIOMIMXCSA C 3aJIePKKOU

IMCUXHUYCCKOI'0 Pa3BUTHA, COBIIAAACT C COOTBCTCTBYIOIIUM PA3ACIOM pa60qel71 IIporpaMmabl y‘-IC6HOI‘O ImpeameTa «Duzuka»
06p330B&TCJIBHOI>i IIporpaMmbl OCHOBHOTI'O O6HIGFO 06p330BaHI/IH.

7 KJIACC (68 u)

Temarnuyecku
i 0JI0K, TEMa

OcHoBHOE co/lep:KaHue

OcHoBHbBIE BU/bI 1eSITeJIbHOCTH YUALIUXCSH
(Ha ypoBHe y4eOHBIX AeiCTBHII)

Pa3nen 1. ®u3uka u eé posib B IO3HAHUM OKPY Kaouero mupa (6 1)

Puzuka —
HAyKa 0
npupoze (2 4)

®usnka — Hayka O NpUpoje. SIBIEHUS MPUPOIBI
(MC). Owusnueckue SBJICHHUS: MEXaHUYECKHUE,
TEIJIOBBIE, AJEKTPUUYECKHUE, MArHUTHBIE, CBETOBBIE,
3BYKOBEIE.

BbIsiBlI€HME OCHOBHBIX pA3IMUUMi IPU IMOMOIIM IEJarora MexAay
¢u3nYeCKUMHU U XUMUYecKUMU npeBpaiieHusMu (MC — xumus).
PacrniozHaBanue 1 kinaccudukalys nocie o0CyXAeHus ¢ MeAaroroM mpu
MOMOUIY HaBOSIIUX BONPOCOB (M3MUYECKUX SIBICHUN: MEXaHUYECKUX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

Habmonenue u onucanue Gpu3nueckux sBJICHUM Ha 6a30BOM ypOBHE.

duzunueckue
BeJIUYNHDBI
(29)

Ousznyeckue BelWuyUHBL. M3Mepenue (usmueckux
BeNMWYMH. Qu3suyeckue npubopwl Ilocpewinocmo
uzmeperuti. MexayHapoIHasi CUCTEMa €IMHUILI.

Jemoncmpayuu

1.Mexanuyeckue, TEIUIOBBIE,

MarHuTHBIE, CBETOBBIC SIBJIICHHUS.
2. duznyeckue TpHOOPHI W TpOIEaypa MPSIMBIX
MU3MEPEHUI aHAJIOTOBBIM u U (HPOBBHIM

OJICKTPHUYCCKUC,

Omnpenenenve npu TOMOIIM TeAarora I€HbI
M3MEPUTENBHOTO Mpudopa.

W3mepenne mno oO0pas3lly noJ pPYKOBOACTBOM IIeAarora JIMHEHHBIX
pa3MepoB TeN U MPOMEKYTKOB BPEMEHH C YUETOM MOIPEUIHOCTEN.
N3mepenne mo o06pasity moJ1 pyKoOBOJICTBOM Iefiarora 00béMa >KUIKOCTH
U TBEPOIO TeIA.

N3mepenue no obpasily moJl pykoBOACTBOM IeAarora TeMneparypsl npu
MTOMOMUIH KUJKOCTHOI'O TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.

JCJIICHUA  IIIKaJbI
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npudopom.
Jlabopamopuvie padbomot u onvimel.
1.  Onpenenenue LIEHBI JeTCHUS
U3MEPUTEIIBHOTO npudopa (ucronb3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).
2. H3mepeHwne pacCTOSTHUH.
3. Usmepenune o0bEMa XKHUIKOCTH U TBEPIOTO
Tena.
4.  Onpeodenenue pazmepos mMaivlx mei.

5. H3mepenue TtemmepaTypsl MpU  TOMOIIA
YKUJKOCTHOTO TepMOMETpa u JaTYNKa
TEeMIEPaTypHI.

6. Ilposedenue uccnedosanus no nposepke
eunomesvl.  OQIbLHOCMb  NOAEMA  WAPUKA,

NnyweHHo2co cOpU3OHmMalbHo, nmem 50]lbW€, yem
bonvute svicoma nycka.

BelntonHeHNEe HECII0KHBIX TBOPYECKUX 3aJaHUM C OIIOPOM HA JITOPUTM,
IPeBapUTEIbHO Pa300paHHbI € IeJaroroM MO IOMCKY CIIOCOOOB
U3MEPEHUs HEKOTOPBIX (PU3UYECKUX XAPaKTEPUCTHK, HAIMPHUMED,
pasMepoB MajbIX 00BEKTOB (BOJIOC, IMTPOBOJIOKA), YIAIEHHBIX OOBEKTOB,
OONBIINX PACCTOSHUM, MajbIX MPOMEXKYTKOB BpemeHH. OOcyxaeHne
IIPeUIaraéMblX CI0COOO0B.

EcrecTBeHHO- Kak ¢usuka m npyrue ecrecTBeHHble Haykd | BeIIBHO)KEHHE THIOTE3 IMOCiae MPEIBapUTENIBLHOTO OOCYXKIEHHS C
HAYYHbIH U3Y4aloT NpUpony. EcmecmeenHo-Hayunvlti Memoo | MeJaroroM, OObsCHSIOMMX IPOCThIE IBJICHUS, HallpUMep:
MeTox NO3HAaHUA:  HaOIoOenue, NOCMAHOBKA HAYYHO20 | — MOYEMY  OCTAHABIMBAETCS  JBIJKYLIEECS 10 TOPHU30HTAIBLHOU
MO3HAHUSA gonpoca, 6vlOGUdICeHUe 2Uunomes, KCnepumeHm no | IOBEPXHOCTH TEJO;
(29) npoeepke cunomes, 00bvACHeHUe HAONI00AeM020 | — IOYEMY B HKApPKYyIO MOTOAy B CBETJION oexae NMpoxjajaHel, yeMm B
saenenus. Onucanue Quzudeckux A61eHUl ¢ NOMOubI0 | TEMHOM.
MoOoeretl. Br100p crioco60B MpoBEpKH IMIIOTE3 U3 MPEIOKEHHBIX 11€]arOTOM.
[IpeameT u METOIBI PUBHKH. HaGnronenue npeyioKeHHbIX MeIaroroM HMCCIEI0BAaHUN 10 TPOBEPKE
Jemoncmpayuu KaKoH-mubo THUMOTe3bl, HampuMep: JalbHOCTh IMONETa IIapHKa,
1. Onpenenenue NOrpenIHOCTH SKCIEPUMEHTA. MYIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.
IlocTpoeHHe COBMECTHO €  IIEJAaroroM IPOCTEHUIINX  MOZCIIEH
¢bu3nyecKux sABJICHUH (B BUE€ PUCYHKOB WIJIM CXEM), HAlpUMeEp MajieHne
IpeaIMeTa; MPSIMOJIMHEHHOE pacIpOCTPAHEHUE CBETA.
Pa3zgea 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUM BelecTBa (5 1)
Crpoenne CrtpoeHue BemiecTBa: aTOMbl W MOJEKyJbl, ux | HabmiogeHne W umHTEpHpeTanus COBMECTHO C II€aroroM OIIBITOB,
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BelecTBa pazmepwl.  Onvimoul, Ookaszvigalowjue OUCKpemuoe | CBUIETEIbCTBYIOIINX 00 aTOMHO-MOJIEKYJSIPHOM CTPOEHUH BEIIECTBa:
19 cmpoenue geujecmasa. OTIBITHI C PACTBOPEHHEM PA3IUYHBIX BEILIECTB B BOJIC.
Jlabopamopnuvie pabomol u onvimel. OueHka npu HOMOUIM TEXHOJIOTMYECKOM KapThl pa3MepoB aTOMOB U
1. Ouenka numamerpa aromMa METOJOM PAIOB (C | MOJIEKYJ C HCIOJb30BaHUEM (oTorpaduii, MOITy4YCHHBIX HAa ATOMHOM
HCIIOIb30BaHUEM (poTorpaduii). cui10BoM MHKpockore (ACM).
OmnpeneneHue mocie NPEABAPUTENBLHOIO OOCYXKAEHUS C MEAaroromMm
pa3MepoB MaJbIX TEIL.
JBuikeHue JlBmwkenne dvactur BemectBa. CBs3p ckopoctu | HaGmionenne u oOBSCHEHHWE TpU MOMOIIM Tenarora OpOYHOBCKOTO

M B3auMojeiic
TBHE YaCTHII

JBW)KCHUSI 4acTUI[ ¢ TeMmiepatypoi. bpoyHoBckoe
nBrkeHue, auddy3us. Bzaumoodeiicmeue wacmuy

JBUKCHUS U ABJICHUS TUPPY3HUH.
[IpoBenenne u OOBSICHEHUE C OMOPOM HA AITOPUTM, MPEABAPUTEIHHO

BellecTBa sewecmea: npumsadICeHue U OmmaikugaHue. pa3o0paHHBIi C TIEIAroroM ONBITOB [0 HAOIIOJCHUIO TEIJIOBOTO
(29) Jemoncmpayuu pacuIpeHwst ra3oB.
1. HabmoneHue OpOyHOBCKOTO JTBUYKCHUSI. [MpoBenenue u OOBSICHEHHWE ONBITOB C ONOPOW HAa alTOPUTM,
2. Habmonenune nuddysun. IpeBapUTENILHO PAa300paHHBI € IMEJaroroM Mo OOHAPYKEHHIO CHII
3. Habniooenue ABNEHUl, 00bACHAIOWUXCA | MOJIEKYIIIPHOTO MPUTSHDKEHUS U OTTAIKMBAHUS.
npumsdcenueM UIU OMMAIKUBAHUEM YaAcuy
seuyecmea.
Jlabopamopuvie pabomst u onvimul
1. Oyenxa ouamempa amoma memooom psooé (c
ucnonvzosanuem ghomoepaghuti).
2. OnbITHI o HaOJI0IEHUIO TEIIOBOTO
pacupeHus ra3oB.
3. OmpITel 1O  OOHAPYKEHUIO JIEHCTBHS  CHII
MOJIEKYJISIPHOTO TTPHUTSKCHUS.
ArperaTHbie ArperaTtHble COCTOSIHUSL BellecTBa: cmpoenue | OmnHcaHue MOJl PyKOBOJACTBOM IeJarora (C MCIoOJb30BaHUEM MPOCTHIX
COCTOSIHMSI 2a308, cuokocmell u meeéPovIX (Kpucmaniiuyeckux) | MOAENEH) OCHOBHBIX pa3IMUYUid B CTPOCHHH Ta30B, >KHAKOCTEH U
BellecTBa men. Bzaumoceazv mexncoy ceolicmeamu eewecme 6 | TBEPIBIX TEIL.
(29) PA3HBIX A2PecamHblX COCMOAHUAX U uxX amomHo- | HadanpHble TpencTaBleHUsT O Majod CKUMAeMOCTH JKHUIKOCTEH W

MONEKYNIAPHBIM cmpoeHuem. Ocobennocmu
azpe2ammuvlx COCMOSHULL 800bL.

Jemoncmpayuu

TBEPABIX TeJ, OONBIION CYKMMAaEMOCTH T'a30B.
OObsicHeHne Ha 0a30BOM ypOBHE TMOJI KOHTpPOJIEM Tiefarora o
coxpaHeHHH (HOPMBI TBEPIBIX TEN U TEKYUECTH KHUIAKOCTH.
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1. Habmonenue muddysun.

HaGnronenue 3a  ombITaMu, JOKa3bIBalOIIMMH, YTO B TBEPAOM
COCTOSIHUU BOJIbl YACTHIIbI HAXOATCS B CPEAHEM Jlalbllie APYT OT Ipyra
(TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM.

VYcraHoBieHHEe € ONOPOM Ha JMJAKTUYECKUH MaTepuayl IPOCTBIX
B3aUMOCBSI3€H MeX/y OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJbI U
CyIIECTBOBaHHEM BOJHBIX opranu3mMoB (MC — Ouosnorus, reorpadusi).

Pa3nea 3. /IBu:xeHue u B

3aumojeiicteue Tea (21 u)

MexaHnnuecko
e IBM:KeHue

Ch))

Mexannueckoe  JBUKEHUE. PaBHOMepHoe H
HepaBHOMepHOoe JBuxkeHue. Ckopoctb. Cpeowss
CKOpOCMb NpU HEPABHOMEPHOM OsudiceHuu. Pacuér
IYTH U BPEMEHU JIBUKCHHUS.
Jemoncmpayuu
1. HabnroieHne MexaHHMYeCKOro JABMKEHUS Tela.
2. I3mepenne CKOpOCTH IIPSMOJIMHEWHOTO
JIBYKEHUSL.

Jlabopamopuvie pabomot u onvimul

1. Ompenenenue CKOpPOCTH PaBHOMEPHOTO
IBWDKEHUS  (IIapuKa B KUAKOCTH,  MOJEIH
JIEKTPUUYECKOTO aBTOMOOWMIIA U T. I1.).

2. OmpenienieHne CpefHEH CKOPOCTH CKOJIBKECHUS
OpycKa WM IIapyuKa Mo HaKJIOHHON TIOCKOCTH.

UccnenoBanue paBHOMEPHOIO JBMXKCHUS U OINPENEICHHE  €ro
MIPU3HAKOB TIOCIIE TIPEABAPUTEIILHOTO 0OCYKACHUS C TIEaroroM.
Ha6nronenne HepaBHOMEPHOTO JBMIKEHUS W OMPEICIICHUE €ro OTIMYUMA
OT PaBHOMEPHOTO ABM)XEHUS MOCIE MPEABAPUTEITHHOIO OOCYKICHHS C
IICarOrOM.

Pemenve THUMOBBIX pacy€THBIX 3a7ad B 1—2 ACHCTBUSA C OMOpOH Ha
QITOPUTM, TIPEABAPUTEIILHO Pa300paHHBII COBMECTHO C ITEIaroroM Ha
OIIPEEIIEHUE ITYTH, CKOPOCTH U BPEMEHU PABHOMEPHOTO JBHKECHUS.
AHanmv3 Tpu TMOMOIIM Tenarora TpagUKOB 3aBUCUMOCTH TYTH U

CKOPOCTHU OT BPEMCHU.

HNuepuus,
mMacca,

IJIOTHOCThH
(4 1)

SIBnenne WHEPIUU. 3axon UHepyuu.
Bzaumooeiicmeue men kaxk npuuuma uUMeHeHusl
ckopocmu  Osudicenusi men. Macca kaxk mepa
unepmuocmu mena. IlnotHocTth BemiecTBa. (636
NJIOMHOCMU C KOJIUYeCME80OM MOJEKY1 8 eOouHuye
00véma seulecmsa.

Jemoncmpayuu

1.HaGmroienne siBICHUSI HHEPIIUH.

2.HaGmroneHue  WM3MEHEHHMsSI  CKOPOCTH  IIpH

OObsicHeHHE TpU TMOMOIIM TEXHOJOTMYECKOW KapThl M Tejarora M
MIPOrHO3UPOBAHUE SBJICHHUM, 00YCIOBIEHHBIX HHEPLIUEN, HATPUMEpP: YTO
IPOUCXOIUT TpPU TOPMOXKEHUH WIM PE3KOM MaHeBpe aBTOMOOWII,
MoYeMy HEBO3MOYKHO MTHOBEHHO MPEKPATUTh JIBUKEHUE Ha BEJIOCHUIIENIE
WIM CaMOKaTe U T. 1.

Habmonienue u 0a30BbIil aHATN3 OMBITOB MO PYKOBOJCTBOM I€arora,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH JIBJKEHUS TEJla B PE3ysbTare
JEUCTBUS HA HETO JPYTUX TEIL

Pemenne THUNOBBIX pacdy€THBIX 3amad B |—2 nelicTBUs C OMOpOH Ha
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B3aUMO/ICHCTBUH TeEIL.
3.CpaBHeHHE Mace 110 B3aUMOJICHCTBHIO TEIL.

aJICOPHUTM, MPEABAPUTEILHO Pa300paHHbIl COBMECTHO C IEIAaroroM Ha
OIpE/ICTICHNUE MACChI Tella, ero 00bEMa 1 INIOTHOCTH.

Habmtoenne n 0a30BbIi aHAIM3 OIBITOB [OJ] PYKOBOJICTBOM II€Aarora,
JICMOHCTPUPYIOLIMX 3aBUCHMOCTh M3MEHEHHS CKOPOCTH Tela OT €ro
Macchl IIpH B3aMMOZEHCTBUH Tell. M3mMepeHne Macchl Tea pa3inyHbIMU
croco0amH.

OrmpezeneHre COBMECTHO C MEJaroroM IUIOTHOCTH Tella B Pe3ysibTare
M3MEPEHUs er0 Macchl U 00BEMA.

Cuia. Buanl
cu (14 4)

Cuna kak XapakTepUCTHKa B3aUMOJCHCTBUS
ten. Cuna ynpyroctd W 3akoH ['yka. Mzmepenue
Cunbl ¢ nomowpplo  OuHamomempa.  SIBieHue
TATOTEHUS U cuia Tsokectu. Cuna msdcecmu Ha
opyeux nnamemax (MC). Bec mena. Hegecomocmy.
CroxxeHue cuj, HampaBJCHHBIX MO OAHOW MHPSIMOM.
PaBnoneiictByromast cuin. Cuna mpenus. Tpenue
CKONbIiceHUss U mpenue nokos. Tpenue 6 npupode u
mexnuxe (MC).

2
emoncmpayuu
1.Cnoxenue cwi, HaNpaBJICHHBIX IO OJIHOMN
IPSIMOA.

Jlabopamopuvie pabomul u onvimol.

1.Onpenenenrie MIOTHOCTH TBEPOTO TeEA.

2.0mbITBI,  JAEMOHCTPUPYIOIIUE  3aBHCHUMOCTH
pacTsbkeHuss  (mepopmanuu) — OPYXKHHBI  OT
MPHUIIOKEHHOU CHJIBL.

3.OmBITH, TEMOHCTPUPYIONINE 3aBUCHMOCTH CHUTBI
TPEHHsI CKOJIbKEHHUSI OT Beca Tela M XapakTepa
COINPUKACAIOIINXCS TOBEPXHOCTEM.
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N3yuenne COBMECTHO C IIE€JaroromM B3aUMOACHCTBHSA KaK INPUYMHBI
M3MEHEHMs CKOPOCTH TeJla WM ero eopMaluH.

Onucanue Ha HAYaJILHOM YPOBHE PEAIbHBIX CUTYaIMil B3auMOJEHCTBUS
TeJl C IOMOIIBIO MOJIeJIel, B KOTOPBIX BBOAUTCS MOHATHE U N300paKeHue
CUJIBI.

W3y4eHne noj pyKoBOJACTBOM II€AArora CUIbl yIpyrocTy, 3aBUCUMOCTH
CUJIBl YOPYIOCTH OT YJUIMHEHHWS PE3MHOBOIO WIHYpa WIM IPYKUHBI
(c mocTpoeHueM rpaduka).

AHanmu3 ¢ omopoi Ha JUIAKTUYECKHH Marepuan Ioj KOHTPOJIEM
nezarora MpakTUYECKUX CUTYaluM, B KOTOPBIX NpPOSIBISAETCA AEUCTBHE
CHJIBI YIIPYToCTH (YIPYTroCTh Msida, KPOCCOBOK, BETOK JiepeBa U Jip.).
AHanu3 ¢ OHmOpoll Ha JUAAKTHUYECKHH MaTepuall I0J KOHTPOJIEM
IeJlarora CUTyalnii, CBSI3aHHBIX C SIBJICHUEM TATOTCHUS.

[Tonumanue ¢ onopoil Ha cxeMsl MpH MOMOIIU Iearora opoOUTaIbLHOTO
JIBIDKEHMS TUIAHET C MCIOJIb30BAaHUEM SBJICHUS TIATOTEHHs M 3aKOHA
uHepuuu (MC — actpoHOMUS).

W3mepenue Beca Tella ¢ MOMOIIBIO AUHaMoMmeTpa. OO0CHOBaHHE 3TOTO
crioco0a U3MepeHHs Mocye MOBTOPEHUS C MeAaroroM.

Habmtoienue siBjieHUsI HEBECOMOCTH.

HaGnronenue 3a 3KcriepUMEHTATbHBIM MOJTYYEHUEM MPaBHIIa CIOKEHUS
CHUJI, HAMPABJICHHBIX BJOJb OJHOM IpsiMoi. OmnpeneneHue npyu MoMoOIIH
NeAarora BEIMUMHBI PaBHOICHCTBYIOIIEH CHUIL.

W3ydyeHne moj pyKOBOACTBOM II€Arora CWJIbI TPEHHs CKOJIBKEHHUS U
CHUJIBI TPEHUS MOKOSL.




HccenenoBanue ¢ Onopod Ha TEXHOJIOTMYECKYK) KapTy 3aBUCHUMOCTHU
CHWJIBI TPEHUS OT BECa TeJIa U CBOWCTB TPYIIMUXCS IOBEPXHOCTEN.
ba3oBelii aHanu3 ¢ OHNOpPOM Ha JUAAKTUYECKMM Marepual 0]
KOHTPOJIEM II€Jlarora MpakTHYECKUX CUTyalui, B KOTOPBIX NPOSBIIAETCS
JeCTBUE CHIIBI TPEHUS, UCTIOIB3YIOTCS CIOCOOBI €€ YMEHBIICHUS WIIH
yBeJIMYEHUs (KaTaHUE Ha JIbDKAaX, KOHbKaX, TOPMOXKEHHUE aBTOMOOMJIA,
MCIIOJIb30BaHUE TMOJIIMIIHUKOB, IUIABAHWE BOJHBIX MXUBOTHBIX U Jp.)
(MC — Guomnorus).

Pemennie THUMOBBIX pacyE€THBIX 3afady B 1—2 naeiicTBUsI ¢ OMOpPOW Ha
aJITOPUTM, IPEIBAPUTENILHO Pa300paHHbII COBMECTHO C MEJarorom ¢
HCII0JIb30BaHUEM (OpPMYII Ui pacuéTa CUIIbl TSAKECTH, CUJIbl YIIPYTOCTH,
CHUJIBI TPEHUSL.

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTeH U ra3oB (21 4)

JaBaenue.
IMepenaua
AABJICHUSA
TBEPABIMH
TeJaMH,
KUIKOCTAMH
1 ra3amu

Ch))

Hasnenue. Cnocodwvl ymeHvuleHus u ygeauyeHus
oasnenus. Jlasnenue 2aza. 3asucumocms 0asieHus
eaza om 0o6véma, memnepamypul. Ilepeoaua
oasnenusi meépovbimu meaamu, HeuOKOCmaMuU u
eazamu. 3axon Iackana. Inesmamuueckue mMmauumbol.
ﬂeﬂwhccmpauuu2
1. 3aBUCHMOCTD
TEMIIEPATYPHI.
2. Tlepenada gaBlIeHUS KUAKOCTHIO U Ta30M.

JaBJICHUA rasa OoT

AHanu3 M O0bBACHEHHE C ONOpPOM Ha JMJAKTHUECKUH MaTepuana MoJ
KOHTPOJIEM II€garora OIIBITOB W MNPAKTHYCCKUX CHTyaHHﬁ, B KOTOPBIX
HPOSIBIISIETCS CUJa JaBJICHUSL.

O0ocHOBaHME C ONOPON Ha TEXHOJIOTMYECKYIO0 KapTy MpH IOMOIIH
nejarora cnoco0OB YMEHbIICHHS U YBEIUYECHUS JaBICHHUS.

W3yueHne noj pyKoBOACTBOM I€/larora 3aBUCUMOCTH JABJICHUS ra3a oT
00bEMa U TeMIIepaTyphl.

N3yuenne moj pyKOBOJICTBOM Teaarora OCOOEHHOCTEH Tmepenadn
JaBJIeHUs] TBEPABIMU TeJaMM, >KUIKOCTAMH MU Tazamu. OOOCHOBaHUE
PE3yJIbTaTOB OIBITOB OCOOCHHOCTSIMH CTPOEHHS BEIIeCTBa B TBEPAOM,

HKHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX IPEeI0KEHHBIMU
(bopMyIupOBKaMH.

HaGnronenne 3a  SKCIEPUMEHTAIBHBIM  JIOKA3aTelIbCTBOM  3aKOHA
[Tackass.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 nelcTBUSA C ONOpPOHM Ha
JITOPUTM, MPEABAPUTEIHHO Pa300paHHBIH COBMECTHO C NEAAroromM Ha
pacy€r naBiIeHUs TBEPIOTO TeA.
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JaBienune 3aBUCUMOCTb JaBJICHUS JKMJIKOCTU OT TIJIyOuHBI. | MccienoBaHue ¢ OHOpod HAa  TEXHOJOIMYECKYIO  KapTy IOJ
JKHAKOCTH T'uopocmamuueckuii  napaookc. Coobwaiowuecsi | pyKOBOACTBOM II€arora 3aBUCMMOCTH JIaBJICHHSI dKUIKOCTH OT INIyOHHBI
59) cocyoul. ['uopasnuueckue mMexanuzmol. HOTPY’KEHUS U IUIOTHOCTHU KUJIKOCTH.
Hemoncmpayuu Habnronenue m HavyajabHOE MOHUMAHHME THAPOCTATHYECKOTO MapagoKca
1. Coobmatromuecs: cocyzpl. Ha ocHOBe 3akoHa I[Tackais.
2.I'mapaBamueckuii mpecc. M3yueHne COBMECTHO C MEaroroM COOOMIAIOMIUXCS COCY/I0B.
Pemienue TUNOBBIX pacy€THBIX 3ajad B 1—2 JEWCTBUA C ONMOpPOM Ha
QJITOPUTM, IPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C IE€IaroroM Ha
pacuér naBJIeHUs KUAKOCTH.
HaGnronenue 3a 0OBsICHEHMEM NPUHIMIA JACHCTBUS THUIPABIMYECKOTO
npecca.
AHanu3 U OOBSACHEHHE C ONOpPON Ha JHWJAKTUYECKUI Marepuall Ioj
KOHTpOJIEM Iefjarora MPaKTHUYECKUX CHUTYalMi, JAEMOHCTPUPYIOLIUX
IIPOSIBJIEHUE JaBJECHUs JKUJIKOCTH U 3akoHa [lackans, Hampumep
IPOLIECCOB B OpraHu3Me Impu TIiyOoKoBoAHOM HbIpsHuM (MC —
ounosorus).
ATMmocdepHoe Atmocdepa 3emnn u arMmocdepHoe mgasieHue. | HaGmoneHune 3a sKCHepUMEHTalIbHBIM OOHApY)KEHHEM aTMOC(HEpPHOTo
AaBJIeHHE Ilpuuunvr  cywecmeoganusi 6030YWHOU 00O0NOYKU | JTABJICHUSL.
(6 9) 3emnu. Onvim Toppuuennu. H3zmepenue | AHanu3 M OOBSCHEHHE C OMOPOW Ha IUAAKTUYECKMH MaTepual Mo
ammocgeprnozo oaesnenus. 3asucumocms | KOHTPOJIEM TI€/larora OIBITOB M MPAKTHUECKUX CUTYallUil, CBSI3aHHBIX C

ammocgheprozo 0agneHus om GblCOmMvl HAO YPOBHEM
mopsa. Tlpubopwr 0ona  uzmepenus ammocgheprHoco
0asneHus.
Hemoncmpayuu
1. TlposiBneHue AeicTBHsI aTMOCHEPHOTO
JTABIICHHUSL.

neiicTBueM atMoc(epHOro J1aBIeHHUS.

Habmronienue 3a 00bsICHEHHEM CYIIECTBOBaHUS aTMoc(ephl Ha 3eMie U
HEKOTOpPBIX IUIAaHETaX WM €€ OTCYTCTBMsI Ha JAPYTuX IulaHeTax W JIyHe
(MC — reorpadusi, acTpoHOMHUS).

bazoBoe moHMMaHWE NPUYMH HM3MEHEHHUS IUIOTHOCTH aTMoc(epsl ¢
BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOT'O AaBJIEHUS OT BBICOTHI.

Pemenne TUMOBBIX pacdy€THBIX 3a7ad B |—2 nelcTBHs C OMOpPOH Ha
aJITOPUTM, MPEIBAPUTENILHO Pa300paHHBI COBMECTHO C MEIaroroM Ha
pacuér aTMoc(hEepHOro JaBICHUS.

N3yuenne 1nox pyKOBOJACTBOM Ilefarora ycTpoicrBa Oapomerpa-
aHepouja.
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[eilicTBue Heticmsue orcuokocmu u 2aza Ha nozpydicéHuoe 6 | Habmonenue 3a  OSKCIIEPUMEHTAIbHBIM — OOHapy)KEHHUEM  JIeHUCTBUSA
JKHIKOCTH U Hux meno. BplTankuparomas (apXuMeaoBa) CHIIA. | )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
raza Ha 3axon Apxumeoda. [Inasanue men. Bozoyxonnasanue. | OnpeneneHue ¢ ONOpOl HA TEXHOJOTHYECKYIO KapTy BbITAIKHBAIOLICH
NOrpys;kéHHOE ZIemoucmpauuu2 CHUJIBL, JEMUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTD.
B HHX TeJIO 1.3aBucUMOCTh BBITAJIKMBAIOIIEH CHIIbI OT 00béMa | Habmoienue 3a nmpoBeneHneM U 0OCYXJA€HHE COBMECTHO C IEJaroroM
(7 9) NOTrpYKEHHOW 4YacTM TejJa M IUIOTHOCTHU | OINBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTb BBITAIKUBAIOUIEH CHJIBL,
KUJKOCTH. JNEHCTBYIOIIEH Ha TeNo B KUAKOCTU, OT 00bEMa MOrpYyXEHHOH B
2.PaBeHCTBO  BBITAJKMBAIONIEH  CWJIBI  BECy | )KMJKOCTb YaCTH Te€Ja ¥ OT IJIOTHOCTH JKUIKOCTH.
BBITECHEHHOM ’KHMJIKOCTH. HccnenoBanue moa pykoBOJCTBOM I€arora 3aBUCHMOCTH Beca Tesa B
3.YcrmoBue miaBaHMA ~TeN:  IUIABAaHWE  WJIM | BOJE OT 00BbEMa MOTrpyXKEHHOM B KHUIKOCTh YaCTH TEJa.
NOTPY>)KEHHE  Tel B 3aBUCUMOCTH  OT | PelleHne TUNOBBIX pacu€THBIX 3agad B 1—2 nelcTBUsS ¢ OMOpOW Ha
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH. QJICOPUTM, IPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C MEJaroroM Ha
Jlabopamopuvie pabomul u onvimot. MIPUMEHEHUE 3aKOHa APXHUMeE/Ia U yCIIOBUS IJIABAHUS TEll.
1. ccnenoBanue 3aBUCHMOCTH Beca Tena B Bojie oT | KoHcTpynpoBaHue  mpu  [OMOIIM — [I€Jarora  apeoMerpa  WiH
00BEMa MOTrpyKEHHOI B KUIKOCTh YACTH TeJa. KOHCTPYMPOBAHUE JIOJIKH U ONPEJEICHUE €€ IPy30M0bEMHOCTH.
2. Ompenenenue BBITAJIKUBAOIIEH CUJIBI,
JNEUCTBYIOIIEH HA TEJO, IOrpyXKEHHOE B
AKHUJKOCTb.
3.IIpoBepka HE3aBHCHMOCTH  BBITAJIKWBAIOIICH
CWJIBI, JEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT
Macchl Tela.
4. OnbIThl,  JEMOHCTPUpYIOIIME  3aBUCHUMOCTH
BBITAJIKUBAIOLIEH CUJIBI, ICHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUAKOCTh
YacTH TeNa U OT IJIOTHOCTHU KHUJIKOCTH.
5. Koncrpynposanue apeomeTpa WIH
KOHCTPYMPOBAaHHE JIOJKH U ONpeneneHue eé
IpPy30I0AbEMHOCTH.
Pa3pnen 5. PaGora u momHoCTh. JDHeprus (12 v)
Padora Mexanudeckas pabora. MomHoOCTh HaGnronenne 3a 3KCIIEpUMEHTAIBLHBIM OINPEICICHHEM MEXaHHUECKOU

U MOIIHOCTH

paGOTLI CWJIbl TSXKCCTU IPpU NAJCHUU TCJIa W CHUJIBI TPCHUA IIPHU
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PaBHOMEPHOM IIEPEMEILEHUN TeJIa 10 TOPU3OHTAIBHOU TOBEPXHOCTH.
HaGnronenue 3a nemMoHCTpanyeid pacuéra MOIIHOCTH, Pa3BUBAEMON MPH
OABEME T10 JIECTHULIE.

Pemenne TUNOBBIX pacdy€THBIX 3a7ady B 1—2 pelicTBUs ¢ OMOpOW Ha
AJITOPUTM, MPEIBAPUTEIIBHO PAa300paHHBII COBMECTHO C IEIAaroromM Ha
pacyér MexaHn4ecKoil paboThl 1 MOILITHOCTH.

IIpocreie [IpocTeie MexaHU3MBI: phluar, OJOK, HakJIOHHas | HauanpHOe mOHMMaHME BBIMIPBINIA B CHJIE IPOCTBIX MEXaHU3MOB Ha
MeXaHU3MbI IUIOCKOCTh.  [Ipasuno  paenosecus  pviuaea. | IpuMepe pblyara, MOJBHUKHOIO M HEMOABMIKHOTO OJIOKOB, HAaKJIOHHOU
59) Ilpumenenue npasuna pasnogecus pvluaea K 610Ky. | IIOCKOCTH.
«3onomoe npasuno» mexanuku. KIIJ| npocteix | MccnenoBanue COBMECTHO € IIEAArOroM YCJIOBUSL PABHOBECHS pblyara.
mexaHu3MoB. [IpocTeie MexaHm3mbl B ObITy U | OOHapy)XeHHWE TIOJ] pPYKOBOJACTBOM Iiejarora ¢ OINOpOA  Ha
TEXHHUKE. JUAAKTUYECKUH MaTepua CBOMCTB IIPOCTBIX MEXaHU3MOB B Pa3JIM4HbIX
Hemoncmpayuu MHCTPYMEHTAX W MPUCTIOCOOJICHUSX, HCIIOIB3YEMbIX B OBITY M TEXHUKE,
1. [IpumMeps! NPOCTHIX MEXaHU3MOB. a TakXke B XHUBBIX opranu3max (MC — Ouomnorus).
Jlabopamopuvie pabomol u onvimaul HabmtoieHne 3a 3KCIEpUMEHTAIBHBIM JIOKA3aTeIbCTBOM DPAaBEHCTBA
1.Omnpenenenne paboThl CHJIBI  TpeHHs HpuU | pabOT MpHU MPUMEHEHUH MPOCThIX MEXaHU3MOB.
paBHOMEPHOM JBUKECHUU Tela no | Onpenenenne mnox pykoBoiacTBoMm nexarora KIIJ[  HakioHHOM
TOPU30HTAIILHON ITOBEPXHOCTH. IIJIOCKOCTH.
2. WccnenoBanue ycIIOBHI PaBHOBECHS phlYara. Pemennie TUMOBBIX pacyE€THBIX 3afady B 1—2 naelcTBUs ¢ OMOpoOW Ha
3. M3mepenne  KIIJI  HakiIOHHOW  IJIOCKOCTHU | aJrOPUTM, HPEABAPUTEIHHO pa300paHHbIM COBMECTHO C IEJaroroM Ha
(37IeKTpOHHAs AEMOHCTpaIus). IIPUMEHEHNE ITpaBUila paBHOBECHS pblyara u Ha pacuér KII/I.
Mexanuyecka Mexannueckass  sHeprus. Kunemuueckas  u | HabmioneHue 3a OSKCIEpUMEHTAIbHBIM  ONpPEIEICHUEM H3MEHEHUs
sl JHEPI U nomenyuanvnaa duepeus. Ilpespawenue 00HO20 | KHHETUYECKON M MOTEHIMAIBHOW SHEPTUH Tea MPHU €ro CKaThIBAHUU T10
(4a) 8UO0Q MeXaHUuweckou SHepeuu 6 Opy2ou. 3aKOH | HAKIIOHHOM IIOCKOCTH.

COXpAHEHHUsSI SHEPTUH B MEXAHUKE.
JlaGopaTopHble paGoThI U ONBITHI.
1.M3yuenne 3akoHa COXpAaHEHUS MEXaHUYEeCKOU
SHEpTUH (IEKTPOHHAS IEMOHCTpPAIIHS ).
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@opMyIMpOBaHUE COBMECTHO C IE€JAaroroM Ha OCHOBE HCCIENOBaHUS
3aKOHA COXPaHEHUSI MEXaHUYECKON SHEPTUU.

IIpencrasnenue npu MOMOIIM MEAArora rpaHul IPUMEHUMOCTH 3aKOHA
COXPAaHEHHUsI SHEPIHUH.

Pemenne TUNOBBIX pacdy€THBIX 3amad B |—2 nelicTBUs ¢ OMOpPOH Ha
AJITOPUTM, IPEIBAPUTENIHO PAa300paHHBII COBMECTHO C IENAarorom ¢




HCIIOJIb30BAHHUEM 3aKOHA COXPAaHCHH SHEPIUH.

Pe3epBHoe Bpemst (3 4)

8 KJIACC (68 u)

TemaTnyeckuid
0JIOK, TEMBI

OcHoBHoOe cojiepkaHue

OcHOBHBbIE BU/IbI 1€SITEIbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX el cTBHI)

Paznen 6. TensioBble siBjieHus (28 u)
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Ctpoenue
U cBOlicTBA
BewecTna (7 4)

OcHosHble NON0NHCEHU MOAEKYIAPHO-KUHEMUYeCKoU meopuu
cmpoenus eewecmsa. Macca u pazmepvl amomo8 u MOEKyIL.
Onvimul, noomeepoicoarowue OCHOBHblE nonodcenus
MONEKYNAPHO-KUHEMUYECKOU MeopUlU.
Mopgenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOrO COCTOSHUI
BemectBa. Kpucmaniuueckue u amop@uuvie mena. Obvscnenue
ceolicme  2azo8, JHCUOKOCmeU U MEEPObIX Mmell HA OCHOGe
NnON0JHCEHUT MONEKYNAPHO-KUHEMUYECKOT meopuu.
CMaumBaHUE U KanuiiapHvle sieneHus. Tenniosoe pacuuperue u
corcamue.
Zlemoucmpauuuz
1. HabnromeHne OpOyHOBCKOTO IBUKCHUSI.
2. Habmronenue muddy3un.
3. Habnmromenne sBIGHWI CMaduBaHUA W KaUIIPHBIX
SIBJICHUH.

4. HabnronieHre TEIIOBOTO paclIMpeHust Tell.

5. I3MeHeHMe AaBiCHHs Ta3a MpPH HM3MEHCHHH O0BEMa U
HarpeBaHUU WM OXJIAXKICHHH.

Jlabopamopnsie pabomol u onvimoi.

1. OnbITel MO OOHAPYKEHUIO ASHCTBHS CHJI MOJEKYJISPHOTO
TIPUTSDKEHUS (MM DIICKTPOHHAS JEMOHCTPALINS).

2. OnBITH TIO BRIPAIIMBAaHUIO KPHCTAJUIOB MTOBAPEHHOW COIU
WK caxapa.

3. OnBITHL IO HAOIOJCHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEIL.

4. Onpenenenue AaBleHUs BO3Ayxa B OalsIOHe MITIPHUIIA.

5. OnbITEl, JIEMOHCTPUPYIOLIME 3aBHCUMOCTh  JIABJICHHS
BO3/lyXa OT ero 00bEMa 1 HArpeBaHUs MM OXJIAXKICHHS.

6. [lposepka eunomesvl JMUHEUHOU 3ABUCUMOCIU  ONUHbBL
CMONOUKA JAHCUOKOCTU 68 MepMOoMempuieckol mpyoke om
memnepamypeol.

Habmonenue u HMHTEpIpETALMS COBMECTHO c
CBUJICTENECTBYIOMMX 00 aTOMHO-MOJICKYIISIPHOM
C PaCTBOPEHHUEM PA3IUUHBIX BEUIECTB B BOJE.
Pemenne TUNOBBIX pacu€THBIX 3afady B 1—2 HeHCTBUS C OMOpPOMl Ha alrOpUTM,
MpeBApUTEIHLHO Pa300pPaHHBI COBMECTHO C MEIaroroM IO OIICHHMBAHUIO KOJMYECTBA
a4TOMOB WJIM MOJICKYJI B SJIHUIIC 00BEMA BEIIeCTRA.

[IpencraBnenue npu MOMOIIM Tejarora OPOYHOBCKOTO JBHXKCHUS, ABJICHUS quddy3uu
U pa3Iu4uil MKy HUMU Ha OCHOBE IMOJIOKEHUH MOJIEKYJIIPHO-KMHETUUECKON TEOpUHU
CTPOEHUS BEIIECTBA.

OO0BscCHEHHE TP TIOMOIIIH TIeIarora ¢ OMOpPOoi Ha AUJAKTHYSCKIH MaTepHall OCHOBHBIX
paznuuMi B CTPOCHUU Ta30B, >KUIAKOCTEM W TBEPABIX TEN C MCIOIb30BAaHHEM
MIOJIO)KEHU N MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.

[IpoBenenue moj pPyKOBOACTBOM IEAArora OMNBITOB IO BHIPAIIUBAHUIO KPUCTAIIIOB
[IOBapEeHHOM CONM WUJIM caxapa.

[IpoBeneHue COBMECTHO C MEAAaroroM M OOBSCHCHUE W3 MPEIJIOKCHHOTO TMEPEeUHs
BBIBOJIOB OIBITOB, AEMOHCTPUPYIOLIUX KAIUJUISIPHBIE SIBJICHUS U SIBICHUE CMAaYUBaHUS.
OO0bsicCHEHHE ¢ OTIOPOI HA TEXHOJIOTMUYECKYIO KapTy MO/ PYKOBOJCTBOM II€arora poju
KaNMWUISPHBIX SIBJICHWM JJI1 TOCTYIUIEHWS BOJAbI B opraHu3Mm pactenuit (MC —
Ouosorus).

HaGmonenue omnpITOB 10 HAOMIOACHHUIO TETIOBOTO PACIIUPEHHsS Ta30B, KHUAKOCTEH U
TBEPIBIX TEIL.

OOBsICHEHHE C OMOpO HA TEXHOJOTHMYECKYI0 KapTy IO PYKOBOACTBOM IIeJarora
coxpaHeHHS 00BEMa TBEPIBIX TEN, TEKYyYECTH KHUIKOCTH (B TOM YHCIIC, PAa3HUIBI B
TEKYUYECTH ISl Pa3HBIX KUAKOCTEH), TaBICHUS ra3a.

HabnromeHue 3a mpoBeIeHHEM OIBITOB, JEMOHCTPHPYIOIIUX 3aBUCHMOCTH JaBICHUS
BO3/lyXa OT €ro 00bEéMa M HarpeBaHUs WM OXJIKIEHUS, U UX OOBSICHEHUE Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.

AHanu3 pu TOMOIIU Mearora ¢ ormopor Ha JUIAKTHYECKUNA MaTepHall MPAKTUIECKIX
CUTYyalui, CBI3aHHBIX CO CBOMCTBAMM Ia30B, KUJIKOCTEH U TBEP/BIX TEI.

1e1aroromM
CTPOCHHHU BEIIECTBA:

OIIBITOB,
OIIBITHI

TenJjioBble
npoueccs! (21 4)

Temneparypa. Ceasb  memnepamypbi  co
Menio6020 OGUICEHUSL YACTHUY.

Buytpennsiss sneprusi. Cnocobul usmenenusi HympeHHell
9Hepeuu: mennionepeoaia u coeepuienue pabomol. Buovl
menionepeoayu: menionpo8oOHOCHb, KOHBEKYUS, U3NYUeHUe.

KonuyectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEILECTBA.
Tennoobmen u mennosoe pasHosecue. Ypasuenue menyiogoz2o

CKOpOCmbvio

O60oCcHOBaHNE MO MOATOTOBIEHHOMY AJITOPHUTMY COBMECTHO C II€JaroroM IpaBHIl
U3MEpEeHUs TEeMIepaTyphbl.
CpaBHeHHE pa3TUYHbBIX CTIOCOOOB U3MEPEHUS U IIKAJl TEMIIEPATYPBHI.

HaGmonenue 3a npoBeeHHEM OIBITOB, JEMOHCTPUPYIOIIMX M3MEHEHHE BHYTPCHHEH
SHEPTHH TeJa B pe3ysbTare TeIIonepeiadud 1 paboThl BHEIIHUX CHIL.

HaGmionenue 3a INpoBeJEHHWEM OIBITOB, OOCYXKJCHHE MPAKTHYECKUX CHUTYaIHUH,
JEMOHCTPUPYIOIUX  pa3AuuyHble BHABl  TEIUIONEpEeNadyd:  TEIIOMpPOBOJHOCT,
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bananca.

Inaenenue u omeepoesanue KpPUCMALIUYECKUX BEUJECME.
VYnenvHass — Temnora  IaBlieHus.  [lapoobpazoeanue  u
rxonOencayus. Hcnapenue (MC). Kunenue. Y nenpHas Temiora
napooOpa3zoBaHus. 3agucumMocms memnepamypbl KUneuus om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOMIKMBA. Y AebHasl TEMI0Ta CTOPAHUSL.

Hpunyuner  pabomer  mennosvix  Ogucamenen.  KII/[
Mennngozo
Odgucamens. Tennogvle Ogueamenu u 3awuma OKpyscarujel
cpeowvt (MC).

3akon coxpamenus u npespawjeHuss dHepeuU 8 MENI06bIX
npoyeccax (MC).
/Iemoncmpamm2

. IIpaBuna u3mepeHus TeMIeparypsl.

. Bunel remionepenauu.

. OxJaxIeHne MpH COBEPIICHUU pabOTHI.

. HarpeBanwue npu coBepiieHHH paOOThl BHEIIHUMHU CHIAMHU.

. CpaBHeHHE TETIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

. Habmonenne kunenns.

. HabmoeHne mocTositHCTBa TeMIIEpaTyphl IPH TUIABICHHUH.

. Moenu TeIUIOBBIX ABUTATEIIEH.

Jabopamopnsie pabomuvt u onvimol.

1. Ilpogepra cunomesvl JIUHEUHOU 3A8UCUMOCTU  ONIUHBI
CMONOUKA AHCUOKOCU 8 MEPMOMEMPUYECKol mpyoxke om
memnepamypbi.

2.HaGmoneHne W3MEHEHUs BHYTPEHHEH SHEpPruM Teja B
pe3yibTaTe TeIIonepeayy U paboTsl BHEITHUX CHIL.

3. UccrnenoBanue siBJEHHS TEIUIOOOMEHA IMPU CMEIIMBAHUH
XOJIOJIHOM U ropsiuel BOABI.

4. Onpedenenue xoauvyecmsea meniomol, NOJIYHEHHO20 8000
npu  mennoobmere ¢ HAZpemMbIM  MEMALIUYECKUM
YUTUHOPOM.

5. UccenoBanue mporecca UCrapeHusl.

6. OnpeneneHne OTHOCUTENIFHOM BIaXKHOCTH BO3/yXa.

7. Onpedenenue yOeabHOU MENIomyl NiAGIEHUs TbOd.

CONOOUITDEWN -

KOHBEKIIHIO, M3JTydCHHUE.

HccnenoBanne ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOACTBOM Ileiarora
SIBJICHUSI TEIJIOOOMEHA MPY CMEIIMBAHUY XOJIOJJHOHW U ropsdeld BOABI.

HaGmionienue ycTaHOBJIEHHS TEIUIOBOTO PAaBHOBECHS MEXIy Tropsidedl M XOJOJHOU
BOJIOH.

OnpeneneHye Npu MOMOIIK IeJarora KOJIMYECTBa TEIUIOTHI, MOIy4Y€HHOIO BOJON NpHU
TEIJIO0OMEHE C HarpeThIM METAJUTMUECKUM IIHIMHAPOM.

Omnpenenenue 1o TadyIuIe yaeIbHON TEIUIOEMKOCTH BEIECTBA.

Pemenne TuUnoBBIX pacu€THBIX 3afady B 1—2 fAeHCTBUSA C ONOpPOHl Ha alrOpuTM,
MpeBapUTEIHHO Pa300paHHBIN COBMECTHO C IIEIaroroM, CBS3aHHBIX C BBIYHCICHHEM
KOJIMYECTBA TEIUIOTHI M TEIUIOEMKOCTH IIPH TEINIOOOMEHE.

AHanu3 NpH MOMOIIM NEAarora CUTYallid MPaKTHYECKOTO HCIOJIB30BAHUS TEIUIOBBIX
CBOHCTB BEHIECTB W MAaT€pHAIOB, HANpPUMEpP B LEIAX OSHEProcOepeKeHHMS:
TETUIOU30JIALIUS, DHEProcOeperaroIue KpbIld, TePMOAKKYMYJIATOPHI U T. JI.
HaGumionenue siBineHuid HICapeHusi 1 KOHACHCAIMH.

HaGumronenue 3a ucciiefoBaHlueM Tpolecca UCTIapeHHs Pa3IHYHbIX KHKOCTEH.
OObsicHEHHEe TI0 aJITOPUTMY COBMECTHO C TMEJaroroM SBJICHUN WCIapeHus u
KOHJIEHCAIlUH Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.

HaGmonenne u oObSCHEHME Mpoliecca KHIICHHS, B TOM 4YHCJIE 3aBUCHMOCTH
TEMIIEPaTyphl KUIIEHUS OT 1ABJICHHS.

Omnpezenenne 1o TabiuIe OTHOCUTENIHHON BIXKHOCTH BO3-IyXa.

HaGmonenue npoliecca maBiaeHUs] KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPHMED, JIbJIA.
CpaBHeHHe 110 IIaHy MPY TTOMOIIH T€arora IMporeccoB MUIABICHHUS KPUCTAIUTHUECKUX
TEJ ¥ pa3MATYEHUs [IPU HArPEeBaHUH aMOP(HBIX TEl.

OmnpeneneHue 1o TabIMIE yACIbHONW TEIUIOTHI TUIABJICHHS JIBAA.

OObsicHEHHE 10 cXeMe TMociie OOCYXJEHHUsS C TIelaroroM SIBICHUN TUTaBJICHUS U
KpHUCTAJUTN3aIM1 Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS.

Pemenne THIOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C ONOPOH Ha ajlrOpPUTM,
MIpeIBapUTEIHFHO Pa300paHHBIN COBMECTHO C IEJaroroM, CBSI3aHHBIX C BBIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B IMPOLECCAX TEIUIOTIePEeIauy P! IUIABICHUH U KPUCTAIIH3AIINY,
HCTIAPEHNUHU M KOH/ICHCAIIHN.

AHanu3 mpu NOMOINM Iefarora ¢ ONOpPOM Ha AMAAKTHYECKHH MaTepuan CUTyauui
MPaKTUYECKOTO ITPUMEHEHUs SBJICHUI MIaBIE€HUs M KPUCTAJUIM3Al[UU, HAIpPUMED,
MOJYy4YEeHHE CBEPXUUCTBIX MATEPUANIOB, COJIEBast TpeiKa U Ap.

AHanu3 npu NOMOIIY eJarora padboTsl 1 00bSICHEHNE MTPUHIIMIIA JICHCTBHS TEIJIOBOTO
JIBUTaTEIIS.

Brranciienne Koam4uecTBa TEIUIOTHI, BRLACISIONIETOCS IIPH CTOPAHUH PAa3JIMIHBIX BUIOB
toruBa, 1 KIIJ neurarens.

OOcyxIeHne COBMECTHO C IEJAaroroM 3KOJIOTHYECKUX IOCIEICTBUN HCIOJIB30BAHUS
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JIBUTATEIIell BHYTPCHHETO CrOpaHWs, TEIDIOBBIX W THApodNeKTpocTaHimit (MC —
9KOJIOTHS, XHUMUS).

Paznen 7. DiiekTpryeckne ¥ MATHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Tejaa M uX
B3anMMOoOJeHCTBHE
(7 4)

Onexmpusayuss men. JIBa poma 3IEKTPUUECKHX 3apsAAOB.
B3aumoneiictBue  3apskeHHbIX — Ted.  3akon  Kynoma
(3aucumocmys Cuibl 63AUMOOCICBUS 3APANCEHHbIX Mell Om
BENUYUHDBL 3APA008 U PACCMOAHUSL MEHCOY meamu,).

OnekTpudeckoe moiue. Hanpajicénnocmos 21eKMpUecKo2o
nona. Ilpunyun cynepnosuyuu s1ekmpudeckux noaeu (Ha
KauecmeeHHOM yPOBHe).

Hocumenu  snexmpuueckux — 3apsa008.  Dnemenmapsiii
anexmpuyeckuil 3apad. Cmpoenue amoma. TIpOBOTHUKHA U
JIVDJIEKTPUKHU. 3aKOH COXPAHEHHUS 3JIEKTPUIECKOTO 3apsia.

,Zlemoncmpauuu2

1. DnexTpu3anus Te.

2. JIBa poma 3JIEKTPUUYECKHX 3apsAAoB M B3aUMOJCHCTBHE

3apsHKEHHBIX TEl.

3. YCTpoHCTBO 1 JieiicTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTHyecKasi HHIYKIHUS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3aPsIIOB.

Jlabopamopnsie pabomol u onvimol.

1. OnpITEl MO HAOMIOAEHUIO MEKTPH3AINN TeT HHIYKIHEH U

TIPU COTIPUKOCHOBEHHH.

Habnromenue 3a mpoBejeHUEM OTIBITOB TI0 AIICKTPHU3ALNH TeJ IIPH CONPUKOCHOBCHHUN U
MHIYKIMEH.

HaGmonenue 1 00bsSCHEHUE C ONMOPOW HA JUIAKTUYECKUH MaTepuaj B3auMOJIeHCTBUS
OJHOMMEHHO U Pa3HOUMEHHO 3apsKEHHBIX TEIl.

OO0bsicHeHHE TIPH ITOMOIIH Telarora NPUHIIUIA JeHCTBUS 3JIEKTPOCKOIIA.

OOBsCHEHHE COBMECTHO C IIeIaroroM sIBJICHUH 3JICKTPU3ALUN NIPU CONPHUKOCHOBEHUH
TeJl U MHAYKIMEH ¢ UCIOJIb30BAHUEM 3HAHUM O HOCUTENSIX IEKTPUYECKUX 3apsiioB B
BELLECTBE.

PacnosHaBanme W OOBACHEHWE IO CXEME COBMECTHO C TIEIaroroM sBICHHU
3JIEKTPU3ALNY B TOBCEIHEBHOM JKU3HH.

Habnromerne u o0OBsICHEHHE C OMOPOH Ha TEXHOJOTHYECKYIO KapTy OIIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsia.

HabnromeHue onpITOB IO MOJETUPOBAHAIO CHIIOBBIX JIMHUH SJICKTPUIECKOTO ITOJIS.
HccnenoBanue 1noJ pPyKOBOACTBOM IIE€Jarora JIEHUCTBUSL DJJIEKTPUYECKOTO IIOJSA Ha
IIPOBOJHUKY U JUDJIEKTPUKH
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IocTostHHBIH
3JIeKTpUYecKHil
ToK (17 4)

DNeKTpUYeCKUit TOK. Yenosus Cywecmeosans
neKmpuyecko20  moka. VICTOYHHKH TIOCTOSHHOTO — TOKa.
JlelicTBHST  3JIEKTPUYECKOro ToKa (TEIIoBOE, XHMHUYECKOE,
MarHuTHOE). DNeKmpuieckull MoK  HCUOKOCMAX U 2a3dX.

Pabota W MOINHOCTH 3JCKTPHUYECKOTO TOKA. 3aKOH
Lrcoyna—Jlenya.  Dnexmpuueckue yenu u nompedbumenu
leKmpuyecKkoll dnHepeuy 6 ovimy. DineKkTpuueckas uenb. Cuia
TOKa. Onektpuueckoe HarpsoKeHHUe. ComnpoTHBieHHE
MPOBOJTHUKA. YOenbHoe conpomuenerue geujecmea. 3akoH Oma
U1 ydacTKa 1emu. llociemoBaTembHOE U MapauIeIbHOE
COEIMHEHHE MIPOBOIHUKOB. Kopomkoe 3amblKaHue.

Zlemoucmpauuuz
. [IpoBOTHUKYN ¥ TUAICKTPUKH.

. MonennpoBaH#e CHIIOBBIX JTHHAH 3JICKTPUIECKOTO OIS

. ICTOYHMKM IOCTOSHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

DIEeKTPUUECKHIA TOK B )KUIKOCTH.

. I'a30BbIii pa3psn.

. I3MepeHne cuitbl TOKa aMIepMeTpoM.

. I3MepeHne 371eKTpuuecKoro HanpspKeHHs BOJIBTMETPOM.

. Peoctar u MmarasuH conpoTHBICHHH.

Jabopamopnsie pabomuvt u onvimol.

1. HUccrnemoBaHwe MAEWCTBUS OSJICKTPUYSCKOTO TONS  Ha

TIPOBOTHUKH U JTUIICKTPHUKH.

2. Cbopka u TmpoBepka padOTHI
MOCTOSIHHOTO TOKA.

W3mepenue u peryaupoBaHHUe CHIIbI TOKA.

W3MmepeHne 1 peryaupoBaHie HaIpsHKEHHUS.

5. Hccnedosanue 3asucumocmu cuibl moxkd, uoyue2o iepes

DJICKTP HYECKOU oenun

P ow

pesucmop,  Oom  CONPOMUGNEHUS  pe3ucmopa U
HANPAHCCHUAL.
6. Onvimeol, OoeMoHcmpupylowue 3a6UCUMOCMb

INEKMPUUECKO2O CONPOMUBTEHUSI NPOBOOHUKA OM €20
OUHDBL, NIOWAOU NONEPEYHOL0 CeUeHUs U Mamepuand.

7. Ilpogepxa npaguna  CROJNCEHUs  HANPSIICEHUIL
noC1e008amenbHOM COEOUHEHUU O8YX PE3UCHOPOS.

8. Ilpogepka npasuna 0na cuivbl MoKa npu NAPALIETbHOM
COeOUHeHUU Pe3UCHOPO8.

9. OmpenencHre padOTHl BIEKTPHUYCCKOTO TOKA, HIYIIETO

npu

HaOmonenne pa3nuyHBIX BHIOB JICHCTBHS 3JIEKTPUYECKOTO TOKA M OOHApyXCHHUE
COBMECTHO C IEAAaroroM 3TUX BUIOB JACHCTBHS B IOBCEAHEBHOM XKHU3HH.

COopka Mo cxeMe W HUCHBITaHHE MO0J| KOHTPOJIEM Ielarora JJIEKTPHYECKOH Lenu
MOCTOSIHHOTO TOKA.

HaGmonenue 3a neMoHCTpaleil U3MepeHHs CUIIbI TOKa aMIEPMETPOM.
HaGmonenne 3a  neMoOHCTpalmeil  M3MEpeHHsS  JJIEKTPUYECKOTo
BOJIETMETPOM.

[TpoBenenne u OOBSCHEHHWE NPH IOMOIIM YYHUTENS OIBITOB, JEMOHCTPUPYIOLIHX
3aBHCUMOCTb JIEKTPHUYECKOTO COMPOTUBJICHUS NMPOBOJHUKA OT €0 AJIHMHBI, ILIOAAN
MONEPEYHOT0 CEYEHUS U MaTepHuana.
Habmromenne 3a  geMoHcTpanueit
MPOTEKAIOLETO YEpe3 PE3UCTOP,
Ha PE3UCTOPE.

basoBele npencTaBieHys 0 MpaBUIIaX CIIOKEHHs HANpPsDKEHUM IPU MOCIEN0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

ba3oBele mpeacTaBieHus 0 MpaBUIax Ui CUIBI TOKa MPU MapalieIbHOM COCTUHEHUHN
PE3UCTOPOB.

HaGmonenue fgeMOHCTpanuM Mejarora O CHTYalusx —IOCIENOBaTeNbHOTO U
MapajieIbHOrO COSAMHEHHS TPOBOIHIKOB B JOMAIIHUX 3JIEKTPUUIECKUX CETSIX.
Pemenne THNOBBIX pacy€THBIX 3a1ad B 1—2 AEHCTBHS C ONOPOH Ha ajIrOpUTM,
NpeBapUTEIbHO Pa300paHHBI COBMECTHO C IIE€AAaroroM C MCIOJIb30BAaHHEM 3aKOHA
Oma u GopMya pacuéra 3JIEKTPUUECKOTO CONPOTHUBIECHHS MPH IOCIEI0BATEIHLHOM H
HnapajieIbHOM COESMHEHHH TPOBOHHUKOB.

Onpenenenue ¢ OMOpOH Ha TEXHOJIOTHYECKYIO KapTy IOJA PYKOBOJACTBOM Ilefarora
paboTHI 3JEKTPUIECKOTO TOKA, IPOTEKAIOIEr0 Yepe3 pe3ncTop.

OmnpezeneHre ¢ OMOpod HAa TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJICTBOM IIeJarora
MOIITHOCTH 3JIEKTPHUUECKOTO TOKa, BBIICIIIEMOM Ha PE3UCTOPE.
Habnromenme 3a mccieoBaHWMEM 3aBHCHMOCTH CHJIBI TOKa dYepe3  JIAMIIOUKY
OT HaIIpsDKEHUS Ha HE.

OmnpezneneHne ¢ OMOPOH HAa TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM II€Jarora
KIIJI narpeBatens.

HaGmionenne 3a uccieqoBaHWEM NpeoOpa3sOBaHMsl SHEPTUM NPH HOABEME TIpy3a
JNIEKTPOABUrATENIEM.

OOBsIcHEHHE TI0Ce PACCY)KIEHHUs C IearoroM M COCTaBJICHHWE IUIaHAa-KOHCIEKTa
YCTPOMCTBA U NPHUHIIMIIA JEUCTBHS JTOMAIIHUX JIEKTPOHATPEBATEIBHBIX TPUOOPOB.
OOBsIcHEHHE TI0CiIe PACCY)KAEHHUs C IEaroroM M COCTaBJICHHE IUIAHA-KOHCIIEKTa
IPUYMH KOPOTKOT'O 3aMBbIKAHUS U IIPUHIIMIA ASHCTBUA IUIABKUX MPEIOXPAHUTENECH.
Pemenne THUNOBBIX pacu€THBIX 3aad B 1—2 NEHCTBUS C OMOPOH Ha alTOPHUTM,
MpEeBapUTEIBHO Pa300paHHBI COBMECTHO C IIEAAroroM C HCIOJIb30BAaHMEM 3aKOHA

HapsioKCHU L

HUCCICOAOBAaHUA  3aBUCHMOCTH  CHJIBI  TOKa,
OT COIPOTHUBJICHUA PE3UCTOpPAa W HAIPSIKCHUA
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yepes3 pe3ucTop. Jxoyns—IJlenna.

10.Onpenencare  MOIIHOCTH  JJICKTPHUUECKOTO0  TOKa, | HabmromeHne BOZHMKHOBEHHS 3JCKTPHUUECKOTO TOKA B )KHIKOCTH.
BBIJIEJISIEMOM Ha PE3UCTOPE.

11. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, UIYIIETO Yepes3
JIAMITOYKY, OT HATPSKCHUS HA HEH.

12. Onpeoenenue KIIJ] nacpesamens.
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MaruurHsie
siBJIeHus (6 1)

ITocrostHHBIE MarHUTHL. B3auMonaeicTBHe NOCTOSHHBIX
MarHuToB. Maznumnoe none. Mazcnumnoe none 3emau u e2o
3Hauenue 01s dcusnu Ha 3emne. Onvim Opcmeda. Maenumnoe
none sneKkmpuiecko20 moxka. Ilpumenenue 2neKxmpomazHumos 6
mexnuxe. Jleticmeue MazHumHmo20 noas Ha NPOGOOHUK C MOKOM.
Onexmpoosueamens nocmosanno2o moxa. Mcnoavsosanue
anekmpoosuzamenetl 8 mexXHU4ecKux yCmpoucmeax u na
mpamncnopme.

Zlemoucmpauuuz

1. B3aumoelcTBHE TOCTOSHHBIX MarHUTOB.

2. MonenupoBaHue HEBO3MOXXHOCTH Pa3JelICHUs IIOJIOCOB
MAarHuTa.

3. MogenupoBanue
MarHuTOB.

4. OmpIT Dpcrena.

5. MarautHoe mose Toka. DJIeKTPOMarHur.

6. JlelicTBIE MArHUTHOTO MOJIS Ha MPOBOIHHK C TOKOM.

7. DNEeKTPOABUTATENH TOCTOSHHOTO TOKA.

Jabopamopnsie pabomul u onvimol.

1.  Hccnenosanme MarHUTHOTO
TIOCTOSTHHBIX MarHUTOB.

2. H3yueHWe MarHMTHOTO TOJISI TOCTOSIHHBIX MarHUTOB
IIPU UX OOBETUHEHUH U Pa3/ICIeHUH.

3. HccnenoBaHue MAEHCTBUSI 3JEKTPUYECKOrO TOKa Ha
MarHUTHYIO CTPEJIKY.

4.  OnbITel, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  CHUIBI
B3aMMOJICHICTBHA KATYIIKHA C TOKOM M MarHUTa OT CHJIBI TOKa
U HalNpaBJI€HUsI TOKA B KaTYIIKE.

5.  H3yueHue neicTBUsSI MAarHUTHOTO IOJISL Ha MTPOBOJHUK
C TOKOM.

6.  Koucmpyuposanue u
INeKmpoosuzames.

7. Wzmepenue KII/l anexTpoaBuraTelbHON yCTaHOBKH.

MAar"auTHBIX moJieit IIOCTOSTHHBIX

BSaHMOﬂGﬁCTBHﬂ

usyuenue pabomul

HccnenoBanue 1moa  PyKOBOACTBOM B3aUMOJIeHCTBUS
MOCTOSIHHBIX MarHUTOB.

W3yueHnne c omopodl Ha TEXHOJIOTHUECKYIO KapTy IIOJl PYKOBOJACTBOM Ilefarora
MarHMTHOTO IOJIsl IOCTOSIHHBIX MarHUTOB IIPH UX 0OBEANHEHUH U Pa3/IelICHHN.
HaGmonenue 3a mpoBeICHUEM OTIBITOB IO BU3YalH3alUH MO IOCTOSTHHBIX MarHUTOB.
N3y4enune nox pyKoBOJICTBOM IE€arora siBICHUs HaMarHMYMBAaHUS BEIIECTBA.
HccnenoBaHne COBMECTHO C TIEAAaroroM JCGHCTBHS DICKTPHYECKOTO TOKAa Ha
MarHuTHYIO CTPEJKY.

HaGmionenne 3a NpOBEAECHHEM OIBITOB, JEMOHCTPUPYIOUIMX 3aBHCHMOCTH CHIIBI
B3aUMOJICHCTBUS KaTyIIKM C TOKOM W MAarHuTa OT CHJIbl W HalpaBJICHHS TOKa B

neagarora MAar"suTHOI O

KaTyIIKe.
AHanu3 TpU  TOMOINM  IEAarora CHUTyalud  MPaKTUYeCKOTO  MPUMCHCHUS
JJICKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKHUX YCTPOWCTBAX, MPOMBIILICHHOCTH,
MEUIHE).

N3ydyenne ¢ omopodl Ha TEXHOJOTMYECKYIO KapTy TIOJ PYKOBOJCTBOM Iefarora
JIEHCTBUSI MAaTHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM.

Wzydenne ¢ omopoii Ha AUIAKTHUECKUI MaTeprall IeHCTBHS AICKTPOABUTATEIIS.
N3mepenue coBmectHO ¢ negarorom KIIJI anekTpoaBUraTenbHON YCTaHOBKHU.

BasoBeie mpencTaBIeHNs 0 pa3THYHBIX MPUMEHEHISIX AJIEKTPOABHTaTeIeH (TpaHCIIOPT,
OBITOBEIC YCTPOHCTBA U JIp.).

JIeKTPOMATHUT
HAsl HHAYKIHSI
(4 9)

Onvimer @apades. Alenenue 21eKMpPoMaSHUMHOU UHOYKYUU.
Ilpasuno Jlenya. Onexmpozenepamop. Cnocobwi nonyyenus
9NEeKMPUUECKOU 9Hepauu. DJeKTpOCTaHLUH Ha
BO300HOBIISIEMBIX UCTOYHHKAX YHEPTHH.

HpOBe}IeHI/Ie COBMCCTHO C TII€garoroM OIIBITOB IIO0 HCCICIAOBAHHUIO  SABJICHHUS
BHGKTpOMaFHI/ITHOﬁ HWHAYKOWU: HUCCIICAOBAHUC W3MEHCHUM 3HAYEeHUs U HampaBJICHUA
WHAYKIOHUOHHOT'O TOKa
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ﬂemohtcmpamm2

1. VccnenoBaHue sBICHUS 3I€KTPOMArHUTHOW MHIYKIHH.

2. OmbiThl Dapagnes.

3. 3aBHCUMOCTh HamNpaBJICHHsS HMHAYKIMOHHOI'O TOKa OT

YCIIOBUI €r0 BOZHUKHOBEHUS.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKa.

Jabopamopnsie padomuvr u onvimol.

1. OnbITEI 1O MCCIENOBAaHMIO SIBICHUS 3JICKTPOMAarHUTHOM
WHIYKIUH: HCCIECIOBAaHWE W3MEHCHMH 3HAYeHUSA U
HAaIpaBJIeHUs] HHIYKINOHHOTO TOKA.

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTuueckui OcHoOBHoOe coJep:KaHue OcHOBHBIE BUBI 1eSITEILHOCTH yYALIUXCH
0,10k, TeMa (Ha ypoBHe y4eOHBbIX JelicTBUI)
Paznen 8. Mexanuueckue sipjienus (40 4)
Mexannyeckoe Mexanuueckoe JBikeHne. MarepuanbHas Touka. Cucrema | AHaIU3 C IMMOMOIIBIO MEAArora M oOCYXJICHHE Pa3IMYHBIX MPUMEPOB MEXaHHYECKOTO
JIBUKEHHE orcyéra. OTHOCHUTENIBHOCTD  MEXAHMYECKOTO  JBUIKEHHS. | JABHKCHHS.
U CIIOCO0OBI ero PaBHOMepHOE mpsiMonMHEitHOE JBMKeHUe. Hepasrnomepnoe | OOCYXIEHHUE COBMECTHO C IEAAaroroM IpaHull MPUMEHUMOCTH MOJEIH «MaTepruabHas

onucanus (10 1)

npﬂMO]luHelJHOe ()6149{6‘@]—!1/{8. CpeHHﬂﬂ U MCHOBEHHAsL CKOpOCMb
meJa npu HepasHOMePHOM OBUNCEHULL.
Yckopenue. PasHoyckOpeHHOe HPAMOIUHEUHOE O8UNCEHUE.
Csob6oanoe nagenue. Onvimol I anunes.
Pasnomeproe 0sudiceHue no  OKPYHCHOCMU.
yagcmoma obpawenus. Jlunelinas u  yenoeas
Lenmpocmpemumenvroe yckopenue.
Hemoucmpayuu
1. Habmronenue MEXaHUYECKOr o
OTHOCHTEIILHO Pa3HBIX TEJ OTCUETA.
2. CpaBHEHHUE IyTEH U TPACKTOPUIA TBHYKCHUSI OJTHOTO U TOTO

Ilepuoo u
ckopocmu.

JBHXKCHUA TCJ1a

TOUKay.

Omnmcanne nocie oO0CYy)KICHHS C TeJaroroM MEXaHWYECKOTO IBIDKEHHS Pa3INYHBIMU
criocobamu (ypaBHEHUE, TabnuIa, Tpaduk).

AHanmu3 1Mol pyKOBOJCTBOM II€JIarora XH3HEHHBIX CUTYaIli, B KOTOPBIX MPOSBIAETCS
OTHOCUTEJIbHOCTh MEXaHUYECKOIO JBUKECHMUS.

Habnronenne MexaHNYeCKOTO JBIDKEHUS Tela OTHOCHTENIBFHO PAa3HBIX Tel OTCUETA.
CpaBHeHHE TyTeH U TPAeKTOPHUH JBIKEHUS C OTIOPOI HAa TEXHOJIOTHIECKYIO KapTy 0.
PYKOBOJICTBOM I€Jarora OQHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.
AHanu3 ¢ IoOMOLIBpI0 Texarora Texcra [amuies 00 OTHOCHTENBHOCTH JIBHIKCHUS;
BBITIOJTHEHHE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE YTCHHE).

[Mpocreiimme BbUUCICHUS 1O 00paslly CpeAHEH CKOPOCTH CKOJBXEHHs Opycka
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K€ TeJIa OTHOCUTENILHO Pa3HbIX TEN OTCUETA.

3. sMepeHne CKOpPOCTH W YCKOPEHHS IPSIMOJHHEHHOTO
JIBHIKCHUSL.

. UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHHS.

. HabnroeHne nBmkeHus Tena o OKpyKHOCTH.

. HabnroneHne MexaHW4YecKHX SIBJICHUH, NMPOMCXOMASIINX B
cucreme orcuéra «Tenmexxka» mHpu €€ pPaBHOMEPHOM H
YCKOPEHHOM JIBU)KEHHH OTHOCHUTEIIbHO KaOuHeTa (GpHU3NKH.

Jabopamopnsie padbomuvl u onvimoi.

1. Koncmpyuposanue mpaxma 0ns pazeoHa u OaivHeliuie2o
PABHOMEPHO20 OBUICEHUS UAPUKA UTU MENEHCKU.

2. OmpenencHue cpeqHel CKOPOCTH CKOJIBKEHUS OpycKa HiH
JBIDKCHUS IIAPHUKa 10 HAKIIOHHON IIJIOCKOCTH.

3. OmpeneneHue yCKOpeHHs Telna INPH PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. VccnenoBanue 3aBUCHMOCTH IIYyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM ABIKCHUH 0€3 HadaJabHOI CKOPOCTH.

5. Ilposepxa cunomesvl: eciu npu  PaGHOYCKOPEHHOM
ogudceHuu 6e3 HAYaIbHOU CKOPOCMU HYMU OMHOCAMCA
KaK psa0 HeuémHblX uucel, Mo COOMEEmMCMmEyruue
NPOMEdICYMKU BpEeMEHU OOUHAKOBDI.

o 01 b

WM BYDKCHUS IIapHUKA 10 HAKIIOHHON TNIOCKOCTH.

AHanu3 M 0OCYXIEHHE C ONOpOH Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOACTBOM
nesarora crioco0oB MpUOIMKEHHOTO ONPEIeNICHNSI MTHOBEHHOI CKOPOCTH.
OmnpeneneHue Mocie PacCykAEHHUs ¢ MeJaroroM Mo CxeMe CKOPOCTH PaBHOMEPHOIO
JIBIDKEHUS (IIApUKa B KHUKOCTH, MOJICIIN JIEKTPUUECKOT0 aBTOMOOMJIS U T. 1L.).
OmnpezeneHre COBMECTHO C MENAaroroM MyTH, NPOMACHHOTO 3a JaHHBIN MPOMEXKYTOK
BpPEMEHH, U CKOPOCTH Teja 10 rpauKy 3aBUCUMOCTH IMYTH PaBHOMEPHOTO JBHKEHHS
OT BPEMEHU.

HauanpHble mTpencTaBiIeHHE O TMPHHIOMIAX JOEHCTBHA NPHOOPOB,
CKOPOCTH (CITUIOMETPOB).

ITpocreiimme BeMHUCIEHH 1O 00pasily IyTH W CKOPOCTH IIPU PABHOYCKOPEHHOM
MPSMOJIMHEHHOM JIBIKCHUH Tela.

OmnpeneneHre COBMECTHO C NENAroroM IPOWIEHHOTO IyTH M YCKOPEHUS JBIDKCHUS
Tena 1o rpaduKy 3aBHCUMOCTH CKOPOCTH DPaBHOYCKOPEHHOI'O MPSMOJMHEWHOTro
JIBHDKEHUS Tela OT BPeMEHH.

OnpezneneHue ¢ IOMOINBIO TeAarora YCKOPEHUs Tela IPH PABHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOM IIJIOCKOCTH.

V3amepeHune 1o cxeMe 1ocje pacCyXIeHHUs ¢ NelaroroM Iepro/ia U YacTOThl OOpalleHus
TeJa Mo OKPY>KHOCTH.

OmnpeneneHne HaXOXKAECHHUS I0J] PYKOBOACTBOM II€Jjarora CKOPOCTH PaBHOMEPHOTO
JIBIDKEHUS TEJIA 110 OKPY>KHOCTH.

Pemienne TUNOBBIX pacu€THBIX 3afady B 1—2 fAeHCTBUS C ONOpPOH Ha alrOpUTM,
NpEeABapUTEIbHO  Pa3oOpaHHBIA COBMECTHO C MEJaroroM Ha  ONpeJesiCHHe
KHHEMAaTHYEeCKUX XapaKTePUCTHK MEXaHUIECKOTO IBU)KEHHS PA3IMYHBIX BUIOB.
PacriosHaBanne M npuOMKEHHOE ONKMCAaHWE IO O00pasly Mocie OOCYKAECHHS C
MEIaroroM pa3IMYHBIX BUAOB MEXaHMYECKOTO JBMXKEHHSA B NPHUPOJIE M TEXHHUKE (Ha
npuMepax CBOOOJHO TMAJAIOIIMX TeJl, JIBMXKCHHUSI JKHUBOTHBIX, HEOECHBIX Tell,
TPAHCHOPTHBIX CPEACTB H Ip.).

HU3MEPSIOIINX

B3aumopeiictBue
Tea (20 v)

Ilepseii 3akoH Herorona. Bropoii 3akon HetoToHa. Tperuit
3akoH HerotoHa. [lpunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon Iyka. Cuna mpenus: cuia mpeuus
CKOMbIICEHUS, CUNA MPEHUs NOKOSL, Opyaue 6U0bl MpPeHUs.

Cuna TSKE€CTH U 3aKOH BCEMHUPHOTO TATOTEHUsS. Y CKOpPEHHE
cBobomHOrO maneHus. Jeuowcenue naanem eokpye Coanya
(MC). Ilepsas kocmuueckas ckopocms. Hegecomocmv u
nepezpysKu.

PaBHOBecue MaTepuanbHOI
meno. Pasnosecue meépoozo

TOYKU. AbOcontomHo meépooe
mena ¢ 3aKpeniéHHOU O0Cbio

HabGmronenue u o0cykieHHe COBMECTHO C IEIaroroM OIBITOB C JABM)KEHHEM Tela TpH
YMEHBIICHUH BIUSHUS JPYTUX TEJI, PEIATCTBYIONINX JIBHKCHHUIO.

AHanu3 mo cxeMme MOClIe pacCyAeHHs C IeAaroroM Tekcra [ammies ¢ onucaHueM
MBICJICHHOTO JKCIEPHUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPLMH; BBIIIOJHEHNE
3aJIaHUH 10 TEKCTY (CMBICIIOBOE YTEHHE).

OO6cyxneHne T1o0Jl PyKOBOJCTBOM II€Jlarora BO3MOKHOCTH BBIIIOJIHEHMSI 3aKOHA
MHEPUUH B PA3INYHBIX CUCTEMAX OTCUETA.

HaGmionenne u o06cykieHHE COBMECTHO C HEJaroroM MEXaHWYEeCKHX SIBICHHH,
IPOUCXOJAIUX B cucteMe oTcuéra «Tenexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM
JIBIDKEHUM OTHOCHUTEJIBHO KaOuHeTa (QU3UKH.
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spawenusi. MOMEHT CUITBL. [Jenmp msasicecmu.

JHemoncmpavuu

1. 3aBHUCHUMOCTb  yCKOpEHUS
JICUCTBYIOIIEH Ha HETO CHJIBI.

2. HabmoneHue paBeHCTBA CHJI IIPH B3aUMOJICHCTBHUH TEI.

3. I3mMeHeHue Beca Tena NpU YCKOPEHHOM JBHKEHUH.

JlaGopaTopHbie paGoThI U ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT
CHITBI HOPMAJIHOTO JaBIICHHS.

2. Onpenencane K03()(HUIIHMCHTA TPEHUS CKOIBKECHUS.

3. OnpenenecHue )KECTKOCTHU TIPYIKIHEI.

TCJIa OT MacCChl TC€JlIa H

JleicTBUS ¢ BEKTOpaMH CHII: BBIIOJIHEHUE 3aJaHUI 10 CIOXKECHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGmonenue 3a nmpoBeeHUEM OIBITOB, JIEMOHCTPUPYIOLIMX 3aBUCHMOCTh YCKOPEHHS
TeNna OT NPUJIOKEHHO! K HEMY CUJIBI X MacChl Telna.

AHanu3 U OOBACHEHHE C OMNOPOIl Ha TEXHOJIOTMYECKYI0 KapTy IOJ PYKOBOJICTBOM
Heflarora siBJIeHUH ¢ UCIOJIb30BaHHEM BTOpPOro 3akoHa HeroToHa.

Pemenue THNOBBIX pacu€THBIX 3a1ad B 1—2 #AeHCTBUS € OHOPOM Ha alarOpUTM,
Npe/IBapUTEIbHO Pa300paHHBI COBMECTHO C IIEIaroroM C HCIIOJIb30BaHHEM BTOPOTO
3akoHa HbIO0TOHA ¥ ITpaBHIIa CI0XKEHUS CHIL.

OnpeneneHre COBMECTHO € MEJAroroM *KECTKOCTH IPYKUHBL

AHanu3 cuTyalii ¢ ONOPOH Ha TEXHONOTHYECKYIO KapTy MO PyKOBOACTBOM IMENArora,
B KOTOPBIX HaOMIOAIOTCS yIpyrue AeopMaly, 1 UX 00bICHEHHE C HCIIOIb30BaHUEM
3akoHa ['yka.

Pemenue THNOBBIX pacu€THBIX 3amad B 1—2 AeHCTBHS C ONOPOH Ha ajarOpUTM,
Npe/IBapUTEIbHO pa300paHHBIH COBMECTHO C II€AaroroM C HCIIOJIb30BAaHHEM 3aKOHA
I'yka.

HccnenoBanue npu IMOMOIIM Iearora 3aBHCUMOCTH CHJIBI TPEHHS CKOJBKEHUS
OT CWIbl  HOpManpHOro  fapieHus. CoOBMecTHOe  OOCYXKIEHHE  pe3yJbTaToB
HCCIIEI0BaHMS.

OmnpeneneHne 1MoJ1 KOHTPOJIEM TIe1arora ¢ Oropoii Ha KOHCIIEKT koddduimenTa TpeHns
CKOJIBKEHHUSI.

H3MepeHune ¢ NOMOIIBIO Mearora CUilbl TPEHUS MOKOSL.

Pemienne TuUNoOBBIX pacu€THBIX 3adady B 1—2 nAeHCTBUS C ONOpPOM Ha alrOpPUTM,
MpeIBAPUTEIHHO Pa300paHHBIH COBMECTHO C IEIaroroM ¢ MCIIOJIb30BaHUEM (hOpMyITbI
JUISL CUITBI TPEHUS CKOJIBKEHHUS.

AHanu3 1o cXeMe IOocCle pPacCyKIACHUS Temarora O IBIDKEHHM TeJl TOJBKO MOJ
JieficTBUEM CHJIBI TAKECTH — CcBOOOTHOTO HaieHus.
OOBscHEeHHE TIOA PYKOBOJCTBOM II€Jarora HE3aBHCHMOCTH YCKOPEHHS CBOOOIHOTO
MaJIeHUs OT MaccCHl Tena.

OrieHKa COBMECTHO C II€JarorOM BEIWYHHBI CHJIBI TATOTEHHS, ACHCTBYIOMIEH MEXTy
JIByMS TelaMu (IJIs1 pa3HBIX Macc).

AHanu3 c omopoil Ha JWJAKTHYECKUH Marephai JBW)KEHHsS HEOECHBIX Tel o[
JIEWCTBHEM CHJIBI TATOTEHHs (C MCIHOJIB30BAHUEM JIONOJHHUTENBHBIX HCTOYHHKOB
nHdopmanum).

Pemenue THNOBBIX pacu€THBIX 3a1a4 B 1—2 AEHCTBHUS C OHNOPOM HAa aarOpPUTM,
Npe/IBapUTEIbHO pa300paHHBI COBMECTHO C IIE€AAaroroM C MCIOJb30BAaHHEM 3aKOHA
BCEMHUPHOTO TSATOTEHUS U GOPMYIBI I PacdETa CHIIBI TSDKECTH.

HabGmonenue u o6CcyXaeHHE C TIOMOILBIO MIE1arora OINBITOB 110 M3MEHEHMIO Beca Tela
IIPHA YCKOPEHHOM JIBHYKECHHH.
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AHamnu3 ¢ IOMOIIBIO [IE1arora ycIOBU BOSHUKHOBEHHSI HEBECOMOCTH M IEPETPY3KH.
Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C ONOPOH Ha ajlrOpUTM,
Npe/IBapUTEIbHO Pa300paHHbI COBMECTHO C IIEaroroM Ha OIpeAeIeHHEe Beca Tena B
Pa3IUYHBIX YCIOBUSAX.

AHanu3 ¢ omopoi Ha TEXHOJOTHMYECKYI0 KapTy IMOJA PYKOBOJCTBOM IeAarora CHI,
JICHCTBYIOIUX Ha TENO, MOKOsIIeecs Ha ONope.

OnpezeneHye ¢ MOMOIIBIO Nearora eHTpa TSHKECTH Pa3InyHbIX Tell.
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3aKoHBI
COXpaHeHHsI
(10 v)

Wmnynsce tena. Msmenenue umnyisca. Mmnyavc cunvl. 3aKoH
coxpaHeHHs uMIrynbca. PeaktuBHoe apmkerne (MC).

Mexanuueckas pabora M MOIIHOCTH. PaboTa cun TsbKecTH,
ynpyeocmuy, — mpenus.  Céasb  dHepeuu U pabomul.
IToTennuansHast HEPryUsl Tea, MOAHATOIO HaJ MOBEPXHOCTHIO
3eMnu. [lomenyuanvuas — dHepaus — CoCAMOU  NPYICUHDL.
Kuneruueckast sHeprus. Teopema 0 KuHemuueckou 3HepISUuu.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTHH.

JHemoncmpavuu

1. Tlepenaua ummyibca IpH B3aUMOACHCTBUH TEJL.

2. Tlpeobpa3oBaHus SHEPTHUH MPH B3AUMOJICHCTBUU TEIL.

3. CoxpaHeHHe UMITYJIbCa IPU HEYMPYTrOM B3aHUMO/ICHCTBHU.

4. CoxpaHeHHe WMIOy/lbca MNpH  aOCOJMIOTHO  YIPYroM
B3aUMOJCICTBUN.

5. HabmrojeHue peakTHBHOTO IBHYKCHUS.

6. CoxpaHeHHe MEXaHHMYECKOM OSHEPrHH INPH CBOOOTHOM

MaJIeHUH.
7. CoxpaHeHHE MEXaHHYECKOW 3HEpruM MpH IBIDKCHUM Teja
MOJ IefiCTBHEM NPYKHUHBI.
Jabopamopnsie pabomuvl u onvimoi.
1. Ompenenenne pabOTHI CWIBI TPEHUS TNPH PABHOMEPHOM
JIBIDKEHUH TeJla 10 TOPU30HTAIBHON TIOBEPXHOCTH.
2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH HOABEME Tpy3a
C MCTOJIb30BAaHNEM HEMOABHKHOTO U MOJBIXKHOTO OJIOKOB.
3. M3ydenue 3akoHA COXpaHEHUS SHEPTHUH.

HaGmionenne u oOCyXIEHHE C TOMOIIBIO IEarora OIBITOB, JIEMOHCTPHPYIOIINX
nepefady UMITyNbca NpPU B3aUMOACHCTBHM TEI, 3aKOH COXPAaHEHMs HUMITyJIbCa NPHU
a0COJIFOTHO YIIPYrOM M HEyNpYroM B3aUMOJEHCTBUH TEJl.

HaGmonenue pgeMoHCTpanuu Iiejarora CHTyallMid B OKpY)Kalolledl JKW3HU C
UCTIONb30BaHUEM 3aKOHA COXPAaHEHUS UMITYNIbCA.

Pacnio3HaBanme ¢ omopoil Ha TEXHOJOTHMUYECKYI0 KapTy IMOJ PYKOBOJACTBOM IleJarora
SIBJICHUSI PEaKTHUBHOTO JIBW)KEHHS B pupoje 1 texHuke (MC — Ouomnorus).
IIpuMeHeHHE COBMECTHO C IEJaroroM 3aKOHAa COXpPaHEHUs HMMITyJbca Ul pacdéra
pe3yNbTaTOB B3aMMOICHCTBHSA Tel (Ha TNpPHMEpax HEYNPYroro B3aHMMOJCHCTBHA,
YOPYToro LEHTPAIBbHOTO B3aHMMO-JIEHCTBUS ABYX OJMHAKOBBIX TEI, OJHO M3 KOTOPBIX
HETOI-BUKHO).

Pemienne TUNOBBIX pacu€THBIX 3adady B 2—3 JEHUCTBUS C ONOPOH Ha alrOPUTM,
MpeABapUTEIHHO Pa300paHHBI COBMECTHO C IIEAAroroM C HCIIOJIB30BAaHHEM 3aKOHA
COXpPaHCHMS UMITYJIbCA.

OmnpeneneHye ¢ ONOPOil Ha JUIAKTUYECKHH MaTepuan paboThl CHIIBI YIIPYTOCTH TPH
noabEMeE Tpy3a ¢ MCIOIb30BAaHUEM HETIOIBHXKHOTO U TTOIBUYKHOTO OJIOKOB.

W3mepeHue COBMECTHO € IEAArOIOM MOIHOCTH.

W3mepeHue ¢ MOMOLIBIO  Iefarora  MOTEHLMAIbHOU
Je(OPMHUPOBAHHOMN TIPYIKUHBI.

W3MepeHne COBMECTHO € MEAaroroM KWHETHYECKOH 5SHEpruM Tena Mo JUIMHE
TOPMO3HOTIO IyTH.

HaGmionenne 3a SKCHEPUMEHTAIBHBIM CPABHEHHEM M3MEHEHUS IOTEHIMAILHON
U KUHETUYECKOM SHEpPIuil Tena Npy ABMKEHUH MO HAKIIOHHOH MJIOCKOCTH.
HaGmonenue 3a SKkcneprMMEHTAIBHON IPOBEPKOH 3aKOHA COXPAaHEHUs] MEXaHHMUYECKOM
SHEPTHHU NPH CBOOOIHOM MaJCHHH.

IIpuMmeHeHre Ha Ha4albHOM YPOBHE, C OIIOPOM HAa NMJAKTUYECKUI MaTepuasl 3aKOHa
COXpaHEHMs] MEXaHMYECKOW 3HepruM ajs pacdy€ra MOTEHUUATbHOW M KHHETUYECKOU
JHEprui rena.

Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C OHOPOH Ha ajlrOpPUTM,
MIpeIBapUTEIHFHO Pa300paHHBI COBMECTHO C MENAaroroM C HMCIIONB30BAaHMEM 3aKOHa
COXpaHCHHS MEXaHNYECKOW YHEPTUH.

JHEpruu  ynpyro

Pa3znen 9. Mexannuyeckue Koj1ed6anus U BOJHbI (15 u)
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Mexanuueckue
KoJieoanus (7 4)

KonebarenpHoe paBuxkeHue. OCHOBHBIC XapaKTCPUCTHUKU
KoJIeOaHUH: IePHOA, YaCcTOTa, aMIUIUTyaa. Mamemamuueckuii u

npyosrcunHelti  masmuuxu.  Ilpespawenue  sHepeuu  npu
KONeOamenbHOM O8UINCEHUU.

3aryxatomme KoneOaHusA. BrIHyXIeHHbIE  KOJeOaHWUS.
Pezonanc.

jlemomcmpamm2

1. HabOnronenne KkoneOaHWUN Ten TOJ JCHCTBUEM  CHUIIBI
TSHKECTH M CUJIBI YIIPYTOCTH.

2. HabGnronenue kosebaHuii Tpy3a Ha HUTH U HA TIPY)KUHE.

3. HaOmoneHne BoIHYKICHHBIX KOJICOaHU U pe30HaHca.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenne  4acTOTBl M Iepuojga  KojeOaHUi
MaTeMaTHIECKOTO MasSTHHUKA.

2. OnpeneneHne  9acTOTHI W Iepuoja  KoieOaHwit
TIPYXKHUHHOTO MasiTHHKA (mmm AJIEKTPOHHAS
JIEMOHCTPAIIHS).

3. UccrnenoBanme  3aBHCHMOCTH  Tlepuoja  KoJeOaHWi
MTOJIBEIIEHHOTO K HUTHU TPYy3a OT JJIMHBI HUTH.

4. UccnenoBaHue  3aBUCUMOCTH  TepHofia  KojeOaHui

MPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a (WK dIEKTPOHHAs
JIEMOHCTPAIIHS).

5. [IpoBepka HE3aBUCHUMOCTU TMepHOJa KojieOaHWH Tpy3a,
MOJBEILIEHHOTO K HUTH, OT MAacChl I'py3a.

6. OnBITE, JEMOHCTPUPYIOIIHE 3aBHCHMOCTh  IIEPHOJA
KOJIeOaHUH TPYKUHHOTO MasTHHKA OT MacChl Tpy3a H
HKECTKOCTH TPY>KUHBL

7. IsmMepeHne ycKopeHHs CBOOOTHOTO
AJIEKTPOHHAS JEMOHCTPALIHS).

nageHus (WM

HaGmonenue kosnebaHuid mOJ NEHCTBHEM CHIJ TSKECTH U YIPYTOCTH U OOHapyKeHHE
MPY TOMOIIY MIeJarora Nog0OHBIX KoJIeOaHNi B OKPYKAIOIIEM MHUE.

AHanu3 COBMECTHO C IIearoroM KojeOaHWil TIpy3a Ha HHTH M Ha TpYXHHE.
OmnpenencHue Mo alropuTMy YacTOTHI KOJeOaHWH MaTeMaTH4eCKOTO W MPYKHHHOTO
MasITHUKOB.

HabGmonenue u 00bsICHEHNE € TIOMOIIBIO [TE/1arora SBJICHUS PE30HaHCA.

HccnenoBanne ¢ omopoi Ha aNTOPUTM, IPEIBAPHUTEIHEHO Pa300OpaHHBIA COBMECTHO C
Me1aroroM, 3aBUCUMOCTH TIepro/ia KoJeOaHUH NOABEIIEHHOTO K HUTH I'py3a OT JUTHHBI
HUTH.

[IpoBepka ¢ omopoii Ha TEXHOJOTHYECKYIO KapTy IMOJ, PYKOBOJCTBOM IeJarora
HE3aBHCHMOCTH INepUoa KojieOaHuil rpy3a, MOIBEIICHHOTO K JICHTE, OT Macchl Ipy3a.
HaGmonenne u oOcyxaeHHe  MOA ~ PYKOBOACTBOM  TI€[larora  OIIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCHMOCTh MEpHOJa KOJEeOaHWH NPYKHMHHOTO MasTHUKA
OT MAaCCHI IPy3a U KECTKOCTH NPYKHUHBI.

[TpumeHeHnEe ¢ TOMONIBIO IEAArora MaTeMaTHYECKOTO W MNPYXHHHOTO MasTHHKOB
B Kau€CTBE MOJICJICH AJIs ONMCAHUS KOJIeOaHUH B OKpPY’KafoOIEM MHpE.

Pemenne TuUNOBBIX pacu€THBIX 3afady B 1—2 neHCTBUS C ONOpPOM Ha alrOpPUTM,
MpeBapUTEIHHO Pa300paHHBI COBMECTHO C IIEIaroroM, CBS3aHHBIX C BBIYHCIICHHEM
WA OLIEHKOW 9acTOTHI (TIeproaa) KojaeOaHuit

Mexannveckue
BOJIHBI. 3BYK
8w

Mexannyeckue BOJNHEL. CBOWCTBA MEXaHWYECKHX BOJH.
IlpodonvHoble u nonepeynvie 6oHbL. [IUHA 80JHbL U CKOPOCHb
eé pacnpocmpanenus. Mexanuueckue 601HbL 8 MEEPOOM mere,
ceticmuueckue goanvl (MC).

3ByK. [pomxocmv 38yka u evicoma moua. OmpadgiceHue
38yKka. Ungpaszsyx u yiompassyx.

JHemoncmpayuu
1. PacnpoctpaHeHHEe MPOAOIBHBIX U TOMEPEYHBIX BOJTH.

2. HaGmiojieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

OOHapyXeHHEe M aHaIW3 C MOMOUIBIO II€Aarora BOJHOBBIX SIBICHUH B OKPY)KAIOIIEM
MHUpe.

HaGumoienue coBMECTHO € IeAaroroM pacripoCTPaHeHUs MPOAOJIBHBIX U MOTEPEYHBIX
BOJH (Ha MOJenH) W OOHapyXXCHHE AaHAJIOTUYHBIX BHIOB BOJIH B IpUpoJE (3BYK,
BOJISTHBIE BOJTHBI).

Brrancienne B 1—2 neiicTBUS ¢ OITOPOH Ha alTOPUTM, ITPEIBAPUTEIIEHO pa300paHHBIi
COBMECTHO C I1€1ar0roM JUTHHBI BOJIHBI M CKOPOCTH PAaCIPOCTPAHEHUS 3BYKOBBIX BOJIH.
HaGmonenne 3a SKCIEPUMEHTAIBHBIM OMNPEAEICHHEM TPAHMI] YaCTOTHI CIIBIIIMMBIX
3BYKOBBIX KOJICOAHHH.
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3. AKycTHYecKuil pe3oHaHC.

HaGmionenue  3aBHCMMOCTM  BBICOTBI  3ByKa OT  4YacTOThl (B TOM  YHCIIE
C UCIIOJIb30BaHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaGmonenne wu oOBSICHEHHE C TOMOLIBIO IEarora SBICHUS aKyCTHYECKOTO
pe3o-HaHca.

UreHne COBMECTHO C TI€JaroroM OPHUIMHAIBHOTO  TEKCTa, IOCBSIIEHHOTO
WCTIONB30BAaHMUIO 3BYKa (WM YIbTPa3ByKa) B TEXHHKE (9XOJIOKAIMS, yIbTPAa3BYK B

MEIWITUHE U JIp.); BHIIOJHEHNE 3a/TaHUI 1O TEKCTY (CMBICTIOBOE YTEHUE)

Paspnen 10. DiiekTpoMarHuTHOE M0J1e M 3JIeKTPOMAarHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U JIEKTPOMATrHU
THbIE BOJIHBI

8w

DJEeKTPOMarHuTHOE TOJe. DIEKTPOMATHUTHBIC BOIHBL
Ceoticmesa 2NIEKIMPOMACHUMHBIX BOJIH. ILlIxana
9NEeKMPOMACHUMHBIX BOJIH. Hcnonvzosanue
9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU C8A3U.

DnekTpoMarHuTHass mpupoaa cBera. CKOpOCTh CBeTa.
BonHoBEIE CBOMCTBA CBETA.

/Iemoncmpamm2

1. CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.

2. BonHOBbIE CBOWCTBA CBETA.

Jlabopamopnsie pabomol u onvimol.

1.M3y4eHue CBOMCTB AIIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOWIIEHOTO TeNe(oHa.

ITocTpoeHre mNPOCTBIX pacCyXICHHH HAa OCHOBE MOATOTOBICHHBIX BBIPAKEHHH,
000CHOBBIBAIOIINX B3aNMOCBSI3b 3JIEKTPUIECKOTO M MArHUTHOTO MOJIEH.

HaGmonenue 3a 3KCIIEpUMEHTAIBHBIM H3yYEHHEM CBOMCTB 3JICKTPOMArHUTHBIX BOJIH
(B TOM YHCIIE ¢ TOMOIIBI0 MOOHIBHOTO TeneoHa).

AHanu3 ¢ IOMOUIBIO NTearora PpeHTTeHOBCKUX CHUMKOB U€JI0BEYEeCKOT0 OpraHnu3Ma.
AHanu3  COBMECTHO C  II€JJaroroM  TEKCTOB,  OMNMCHIBAIOIIUX  INPOSBICHUS
AJIEKTPOMAarHUTHOTO M3JIy4EHUsI B TIPUPOJIE: KHUBbIE OPraHU3MBbI, N3JTyuYeHHs] HEOECHBIX
Ten (CMBICIIOBOE YTCHHUE).

Pacnio3HaBaHme M aHaJIN3 pPa3NUYHBIX MPUMEHEHHH JIIEKTPOMArHUTHBIX BOJH B
TEXHHUKE C OTIOPOI Ha TEXHONOTUYECKYIO KapTy MOJ pyKOBOACTBOM IeIarora.

Pemenne TUNOBBIX pacu€THBIX 3afady B 1—2 fAeHCTBUS C ONOpPOM Ha alrOpPUTM,
MpeIBapPUTEIHHO Pa300paHHBIH COBMECTHO C II€aroroM C HCIOJIB30BaHUEM (GopMyI
JUISL CKOPOCTH SJISKTPOMAarHUTHBIX BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA.

Paznen 11. CBeroBble siBiaeHus (15 u)
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3aKoHbI
pacnpocTpaHeHH
s1 cBeTa (6 4)

JlyueBas moznens cBera. Mctounuku ceera. [lpavonuneinoe
pacnpocmpanenue ceema. 3ammenus Coanya u  JIyHoi.
Otpaxenue cBera. Ilnockoe 3epkano. 3aKoHn OmMpadiCeHus
ceema.

[Ipenomnenue cBera. 3akoH MpenoMieHus ceera. [loanoe

6HympenHee ompaoicenue ceema. Hcnonvzosanue noano2o

BHYMPEHHe20 OMPAdICeHUs 8 ONMUYECKUX C8eTNO800aX.
ﬂemomcmpamm2

1. IIpsiMoniHEItHOE PacIpOCTPaHEHHE CBETA.

2. OTpaxeHHe CBeTA.

3. [lomyyenne wu300pakeHW B IUIOCKOM,

BBIITYKJIOM 3€pKasax.
4. IlpenomieHue cBera.
5. Ontuveckuii CBETOBOI.
Jlabopamopnsie pabomol u onvimoi.
1. UccnenoBanne 3aBUCHMOCTH YIila OTPa)KEHHsS CBETOBOTO
Jy4a OT yTJja MajieHusl.

2. 3ydyeHne XapakTepUCTHK HW300pakeHHs IpeaMera B
IUTOCKOM 3epKale.

3. UccnenoBanne  3aBHCHMOCTH ~ yIJla  IPEJIOMIICHHS
CBETOBOTO JIy4a OT yIJla MaJieHHus Ha TPaHHIE «BO3LyX—
CTEKJIIO.

BOTHYTOM H

HaGmonenne OTIBITOB, JEMOHCTPHUPYIOIIUX SIBIICHHE MIPSMOJINHEWNHOTO
pacIpocTpaHeHus cBeTa (BO3HHUKHOBEHHE TEHH M IOTYTCHH), U UX MHTEPIPETanus C
HCIOJIb30BaHUEM IIOHATHUSL CBETOBOIO JIyyYa.

OObsicHEeHHE ¥ MOJEIMPOBAaHUE II0CIE PACCY)KICHUS C IEeJaroroM IO CXeMe
COJIHEYHOI'O U JIYyHHOI'O 3aTMEHUH.

HccnenoBanue ¢ onopoil Ha TEXHOJOTMYECKYHO KapTy IO PYKOBOACTBOM II€[arora
3aBUCHUMOCTH YIJIa OTPa>KEHUsL CBETOBOIO JIyda OT yIJja MaJcHUs.

W3y4yenue ¢ moMomIbo nejjarora CBOMCTB H300payKeHHs! B INIOCKOM 3€pKaJle.
HaGmionenne u 0OBSICHEHHWE COBMECTHO C II€AAaroroM OIIBITOB IO ITOJYYEHHIO
n300pakeHUH B BOTHYTOM M BBIITYKJIOM 3epKaiiax. HaOmoneHne u oObsCHEHHE TT0oCTe
paccyXIeHHsl C MeJaroroM 1o CXeMe OMNBITOB IO IPEIOMIIEHHIO CBETa Ha FPaHUIE
Pa3NIUYHBIX CPeM, B TOM YHUCIIE ONBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue noa pyKoBOJICTBOM MEAArora 3aBUCUMOCTH yTJIa MPEIOMIIECHUS OT yria
NaJICHUsI CBETOBOIO JIyda Ha IPAHULIE «BO3LYX—CTEKIIO».

PacnozHaBaHue C MOMOIUBIO IIE€JArora sIBICHUN OTPAKEHUS U IPEIOMIICHHMS CBETA
B TIOBCEJIHEBHOM JKM3HHU. AHalM3 M OOBSCHEHHE COBMECTHO C MENAroroM sBJICHUS
ONTUYECKOTO MUpaXKa.

Pemenue THNOBBIX pacu€THBIX 3amad B 1—2 #AeHCTBHS C ONOPOM Ha ajarOpUTM,
IpeBapUTEIbHO Pa300paHHBIA COBMECTHO C IIEJAaroroM C UCIOJIb30BaHHEM 3aKOHOB
OTpa)KeHHsI U TIPEIIOMIICHHS CBETA.

JInn3el
U ONTHYECKHe
npudopsl (6 1)

JImmza. Xonx myueir B nmH3e. Onmuueckas cucmema
gomoannapama, muxpockona u meneckona (MC). Inaz rkax
onmuueckas cucmema. bBausopykocms u 0anbHO30pKOCMb.

ﬂemoucmpamm2

1. Xox mydeit B cobuparomeii TuH3e.

2. Xop Jry4eil B paccenBaloleii JIMH3e.

3. [omy4yenue n300paskeHNH ¢ TIOMOIIIBIO JIH3.

4. Mpuntun  feiictBus  ¢oroammapara, MHUKPOCKONa U

TeJIeCKOTa.

5. Mogens riasa.

Jabopamopnsie pabomul u onvimoi.

1. ITonyuenne wu300paKeHUH C MOMOINBI0 COOMpAOIIEH

JIMH3BL

2. Onpenesnenne GOKYCHOTO PACCTOSHHS U ONITHYECKOM CHIIBI

cobuparoriei TUH3BI (WA DJICKTPOHHAS IEMOHCTPAITHS).

[Monydyenue mMoJ KOHTPOJEM IMEAarora H300pa)XEHUH C IOMOIIbI0 COOHMparoIeil u
pacceuBarouiei JUH3.

OmnpezneneHne ¢ OMOPOH HA AITOPUTM pPa3pabOTaHHOTO COBMECTHO C MENarorom
(hOKYCHOTO pacCTOSIHUSI M ONTHYECKOM CHUITBI COOUPAIOIIEH JTMH3BI.

AHanmu3 COBMECTHO C MENaroroM YCTPOWCTBA W TPUHIMIIA JEHCTBHS HEKOTOPBIX
ONTHUYECKUX TPUOOPOB: (oToammapara, MEKpockomna, teiaeckona (MC — Ouomnorwus,
ACTPOHOMHS).

AHanu3 ¢ onopoil Ha TEXHOJIOTHMYECKYIO KapTy MOJ pPyKOBOJCTBOM I€Jarora siBieHui
OIM30PYKOCTH U TaTBHO30PKOCTH, MIPUHIUNA NeicTBUS 04koB (MC — Ouoorus).
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Pa3zjo:kenue
0eJioro ceera
B cnekTp (3 u)

Pasnoocenue benozo ceema 6 cnexmp. Onvimul Hviomona.
Cnooicenue cnekmpanvHulx yeemos. Jucnepcus ceéema.

jlemomcmpamm2

1. Pa3nosxeHne Oeoro cBeTa B CIIEKT.

2. [TonydyeHne Oemoro cBeTa INPH CIIOKEHHH CBETAa Pa3HBIX
I[BETOB.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITHI 11O pa3noXKeHUIo OEIOTO CBETa B CHEKTP.

2. OmpITBl 1O BOCIPUATHIO LBETa IPEAMETOB IPU HX
HaOJIOICHUH Yepe3 1IBETOBbIC (DHIIBTPEI.

HabnroeHue COBMECTHO € MEaroroM Mo pPa3yIoKSHHIO OEJIOro CBETa B CIIEKT.
HaGmonenue u o0bscHeHNEe Ha 6a30BOM ypOBHE O] pyKOBOJCTBOM IE€Jarora OmbITOB
IO TIOJTyYESHHUIO OEJIOro CBETa MPH CII0KEHUU CBETA Pa3HbIX I[BETOB.

IMpoBenenue u OOBSCHEHHE IMOJ PYKOBOJACTBOM IMEJAarora OMBITOB IO BOCIPHSITHIO
I[BETa MPEIMETOB NP WX HAOIIOACHNH depe3 IIBETOBBIC (QMIBTPHI (IIBETHBIC OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U NOTJI0IeHne
cBeTa aTOMOM
(4 9)

Oneimer  Pezepgpopoa w mnaHerapHash MOJIENb aTOMa.
Mopens atoma bopa. Hcnyckanue u noerowenue ceema
amomom. Keanmut. Jlunetiuameoie cnekmpul.

OO6cyxIeHne ¢ MOMOINBIO IIefarora IeNH OmbITOB Pesepdopra mo wcciienoBaHUro
aTOMOB, BBIJIBUJKEHUE TUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax ONBITOB B 3aBUCUMOCTU OT
MPEANoIaraéMoro CTPOCHHUsI aTOMOB, (OPMYJIMPOBAaHHE BBIBOJOB M3 pE3yJbTaTOB
OIIBITOB.

OOcyxeHne ¢ OmOpoil Ha TEXHOJIOTHUYECKYIO KapTy IOJ PYKOBOJACTBOM IeJarora
[IPOTUBOPEUYUI IUIAHETAPHOM MOJEIM aTOMa U OCHOBAaHUU Il rumnore3sl bopa o
CTallMOHAPHBIX OPOUTAX DIEKTPOHOB.

HaGmoienue cOBMECTHO C TI€JJaroroM CIUIONIHBIX M JIMHEIYAThIX CIIEKTPOB U3ITyUCHUS
pasnuuHbIX BemecTB. OOBSCHEHHE C ONOPOM Ha IUIAKTHYECKWH Marepuan
JUHENYATBIX CIIEKTPOB U3IIy4EHUS.

Crtpoenne
aTOMHOT0 siApa
(64)

PapnoaktuBHOCTb. Aabpa-, Oema- u eamma-uzinyyenus.
CrpoeHne aTOMHOTO Aapa. Hyknounas mooens amomHozo Aopa.

Hszomonbl. Paouoaxmuenvie npespaujeHusl. Ilepuoo
noaypacnada amomuwix soep.

JHemoncmpayuu

1. CriekTphl U3MyYCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InYHbBIX T'a30B.

3. Cnextp Bozoposa.

4. HabmoneHue TpekoB B kKamepe BuiibcoHa.

Jabopamopnsie pabomul u onvimoi.

1. Habniooenue cnaowinvlx u  JUHEUYAMbIX  CHEKMPOs

U3BTIYYEeHUsL.
2. UccrnenoBanue TPEKOB: M3MEPEHHE SHEPTHU YACTHIBI O
TOpMO3HOMY TIyTH (TI0 doTorpadusM) (MU SICKTPOHHAS

OO6cyxeHre COBMECTHO € TIeIJar0rOM BO3MOJKHBIX THIIOTE3 O MOJEISIX CTPOCHHS SApa.
OnpeneneHne MO CXeM€ C HCIOJIB30BAHHEM METOIMYECKOT0 MaTrepuayia Mo
PYKOBOJICTBOM TI€Zarora COCTaBa sAep MO 3aJlaHHBIM MacCOBBIM M 3apAJOBBIM YHCIIaM
U TIO TIOJIO’KEHHIO B ITEpHOINIecKoi cucteme 3neMeHToB (MC — xumus).

AHamu3 C OHOpOH Ha TEXHOJOTMYECKYI0 KapTy IIOJ pPYKOBOACTBOM IIeJarora
U3MEHCHHSI COCTaBa sf[pa W €ro IOJNOXKCHHS B IEpHOJWYIecKoi cmcreme mpu [1-
panuoakTuBHOCTH (MC — Xnmus).

HccenemoBanue ¢ MOMOIIBIO Iiefjarora TpeKoB []-yacTIl O TOTOBBIM (oTorpadusm.
HaGmonenne 3a pemoHcTpanueld pa®oThl W3MepeHHs pajuanuoHHOTo (oHa C
MOMOILBIO JO3UMETPA, OLIEHKA €70 UHTEHCUBHOCTH.

AHanu3 COBMECTHO C NEJaroroM OHOJIOTMYECKUX M3MEHEHWH, MPOUCXOISIIMX MOJ
JIeficTBHEM painOaKTUBHBIX m3nmyueHnid (MC — Ouonorus).

HaGmonenne peMoHCTpauu OO0 HCIIONB30BAaHME PAJAMOAKTHBHBIX W3IyYCHHH B
meurnuae (MC — Ouoorusi).
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JeMOHCTPAIIHS).

SnepHbie
peaxkuuu (7 4)

SAnepapie peaknuy. 3aKOHBI COXpAaHEHHUS 3apsIOBOTO H
MacCOBOTO YHCeN. DHepaus cea3u amomuvix aoep. Cea3b Maccol
u onepeuu. Peaxyuu cummesa u Oenenus sioep. HMcmounuku
onepeuu Cornya u 36¢30 (MC).
SnepHas sHepretuka. Jeticmaus paouoaKxmuHbIX UsIy4eHUll
Ha dicusvie opeanuzmol (MC).
Hemoncmpauyuu
1. Pabota cuéTunka HOHHU3UPYIOIIUX U3TYUCHUI.
2. Peructpanus W3IyYCHUS TPUPONHBIX MHHEPAIOB U
TIPOJYKTOB.

Jabopamopnsie padbomuvl u onvimol.

1. Ismepenne paanoakTHBHOTO (pOoHA (WM DIIEKTPOHHAS
JIEMOHCTPAIIHSA).

Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 AEHCTBHS C OMOPOH Ha ajlrOpUTM,
MpeABapUTEIBHO Pa300paHHBIH COBMECTHO C IIEIarOroM C HCIIOJIb30BAHHEM 3aKOHOB
COXpPaHEHMS MAacCCOBBIX U 3apsAJOBBIX YMCEN Ha OIpEJeNIEeHHE Pe3yJIbTaTOB sIEPHBIX
peaxIuii; aHaJIN3 BO3MOXKHOCTHU HJIM HEBO3MOXHOCTH SAEPHON pPEaKIiy.

OreHKa ¢ TOMOILNBIO Iearora SHEPTHUM CBS3M SAEP C HCIIOJIB30BaHHEM (opMyItbl
OlHITeHA.

OO6cyXeHHe COBMECTHO C IeJaroroM NEepCHEeKTHB HCIOJIB30BAaHMUS YIIPABIISIEMOIO
TEpMOsZIEPHOTO CUHTE3A.

OOcyxIieHne COBMECTHO C IENaroroM IPEUMYIIECTB M 3KOJOTHYECKHX IPOOIeM,
CBSI3aHHBIX C sIepHO sHepreTukoit (MC — 3KOJIOTHS).

HoBTOpHUTENBLHO-00001Ia101IMIT MOAYJIb (9 4)

Cuctematusanus
u 060011IeHNe
MPEAMETHOTO
COJIepIKaHuUs

U ONbITa
JIeATEeNIHOCTH,
proOpe-TEHHOTO
TPH U3YYCHUU
BCETO Kypca
10763200471

O0o001IeHne collepKaHus KaKIOTO W3 OCHOBHBIX Pa3JelioB
Kypca (U3MKH: MEXaHUYECKHE, TEIUIOBbIE, JIEKTPOMArHUTHBIE,
KBaHTOBBIE SIBJICHHUS.

HayuHblii MeTO MO3HAHMS M €ro peajusanus B HU3MYECKUX
HCCIICIOBAHHUSX.

CBsi3b (M3MKM W COBPEMEHHBIX TEXHOJIOTHMH B o0nacTtu
nepenavy HHPOPMaNNH, YHEPTETHKE, TPAHCIIOPTE

BrImonHeHne ¢ MOMOINBIO Mefarora yuyeOHbBIX 3afaHui, TpeOyoUuX IeMOHCTPALUU
KOMIIETEHTHOCTEH, XapaKTepU3yONUX  €CTECTBEHHOHAyYHYI0  T'PaMOTHOCTE!
MPUMEHEHHUs! NIOJTYUYSHHBIX 3HAHUH JJIsl HAyYHOTO O0BsICHEHHS (PU3NYECKUX SIBJICHHH B
OKpY’Kaloled MpUpOAE W MOBCEAHEBHOW KHM3HM, a TaKkKe BBIABICHHUS (PU3MUECKHX
OCHOB pfAJla COBPEMEHHBIX TEXHOJIOTHH; MPUMEHEHHS OCBOSHHBIX HKCIIEPUMEHTAIBHBIX
YMEHUH JJIsl ucClieoBaHusl (GU3NUECKHX SIBJICHUH, B TOM YHUCIIE Uil IPOBEPKU TUIIOTE3
1 BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemienne TuUnoBbIX pacu€THBIX 3afady B 1—2 JAeHCTBUS C ONOpPOH Ha alrOpPUTM,
NpEeBapUTEIbHO  Pa300paHHBIE  COBMECTHO C  II€AaroroM, B TOM  4HCIE
NPEAINOJaralouX — HCIOJIb30BaHHE (HM3MYECKOM MOJENM W OCHOBAaHHBIX Ha
COJICp’KaHNH Pa3IMYHbBIX Pa3ienoB Kypca QU3UKH.
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ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne
Tema ypoka
n/n
1 Uro uzyuaet ¢pusuka.
2 HekoTopsie ¢hu3nueckre TepMUHBI.
3 HaOroieHus ¥ OTIBITHL.
4 du3nyuecKre BeITUYHUHBI.
N3mepenune Gpu3ndeckux BEITHUMH.
5 TO4YHOCTH M OTPEIHOCTH
U3MEPEHUM.
6 ®dusuka 1 €€ BIUIHUE HA Pa3BUTHE
TEXHUKH.
7 Crpoenue BemecTBa. MoJIEKyIbI.
8 bpoyHoBCKOE NBUKEHHUE.
Juddys3us B razax, KUIKOCTIX U
9 TBEp/bIX Tenax. Bzanmuoe

MPUTSHKEHUE U OTTAJIKMBaHHE
MOJIEKY.

Bcero

KoanuecTBO 4acos

KoHTpoJbHbIe

padoTbI

59

IIpakTH4eckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

https://resh.edu.ru/subject/lesson/260
3/start/
https://resh.edu.ru/subject/lesson/260
3/start/
https://resh.edu.ru/subject/lesson/260
3/start/
https://resh.edu.ru/subject/lesson/260
2/start/
https://resh.edu.ru/subject/lesson/260
2/start/
https://resh.edu.ru/subject/lesson/152
6/start/
https://resh.edu.ru/subject/lesson/153
3/start/

https://resh.edu.ru/subject/lesson/153
4/start/

https://resh.edu.ru/subject/lesson/153
4/start/



10

11

12

13

14

15-16

17

18

19

20

ArperaTHble COCTOSIHUSI BELLIECTBA

Paznuuune B MoJieKyJIsIpHOM
CTPOCHUU TBEPJIBIX TEI,
JKUJIKOCTEN U ra3oB.

MexaHnueckoe IBHUKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
IBUKEHUE.

Ckopoctb. EnnHuIel ckopocT.

Pacuer nytu u BpemeHu
IBUKEHUS. (YPOK UMEET
poOpPUEHTAITIOHHYIO
HaMpaBJIEHHOCTH 1O Npodeccuu
BOJIMTETH)

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JIBUYKEHUE.
Yckopenue.

WNuepuus.
B3aumoneiictsue Ten.

Macca Tena. EquaAIIE Macchl.

M3mepenue Macchl Tena Ha Becax.
(ypok numeer
poOpHEHTALNOHHYIO
HaIpaBJIEHHOCTH 10 Mpodeccuu
po/IaBeln)
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https://resh.edu.ru/subject/lesson/153
2/start/

https://resh.edu.ru/subject/lesson/153
2/start/

bubmuorexa [JOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

https://clck.ru/325aSH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0c10

https://resh.edu.ru/subject/lesson/153
1/start/

https://resh.edu.ru/subject/lesson/153
1/start/

https://resh.edu.ru/subject/lesson/153
1/start/


https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

21

22

23

24

25

26

27

28

29

30

31

32

33

InotHOCTE BeliecTna.

Pacuer mMacchel 1 00BEMA TeNa 1o
€ro INNIOTHOCTH.

Cuna.

SBnenue Tarorenusa. Cuna
TAXKCCTHU.

Cuna ynpyroctu. 3akoH ['yka.

CBsi3b MEX]y CUJION TSKECTU U
Mmaccol Tena. Bec tena.

Cuna TsKecTH Ha IpYyTrux
ianetax. dusnyeckue
XapaKTepUCTHKH IIIaHET.

Junamomerp.

Cnosxenue 1Byx cui,

HAIPABJIEHHBIX 10 OJJHON IIPSMOU.

PaBHOpelicTBYIIAs cuna.

Cwuita TpeHwusl.
Tpenue nokos.

Tpenue B IpUposie U TEXHUKE.

KonrtponbHas pabora no remam:
«MexaHNuecKoe IBUKEHUEY,

«Macca, IIJIOTHOCTBY, «Bec Temay,

61

https://resh.edu.ru/subject/lesson/260
1/start/

https://resh.edu.ru/subject/lesson/260
1/start/
https://resh.edu.ru/subject/lesson/275
6/start/
https://resh.edu.ru/subject/lesson/275
6/start/
https://resh.edu.ru/subject/lesson/260
O/start/

https://resh.edu.ru/subject/lesson/259
9/start/

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a1502

https://resh.edu.ru/subject/lesson/260
Ofstart/

https://resh.edu.ru/subject/lesson/297
3/start/

https://resh.edu.ru/subject/lesson/153
6/start/

https://resh.edu.ru/subject/lesson/153
6/start/

https://resh.edu.ru/subject/lesson/153
6/start/


https://m.edsoo.ru/ff0a1502

34

35

36-37

38

39-40

41-42

43

44

45

46
47
48-49

50-51
52-53

«Cuien»

HaBnenue. EquHUIIbI JaBIICHUS.

JaBnenue raza.

[Tepenava naBieHUs KUIKOCTIMH
u razaMd. 3axoH [lackais.

I[aBJ'ICHI/Ie B XXUJKOCTH U Ira3c,
BBI3BAHHOC ZI€I>'ICTBI/IGM CHIJIbI
TAXKECTHU.

Pacuer naBieHus KUAKOCTH Ha
AHO U CTCHKHU COCYyJa.

Coobmmarommecst CoCcyabl.

Bec Boznyxa u atMmocdepHoe
naBieHue B mpodeccuu
METEOPOJIOT.

Nsmepenune armodepHoro
nasnenus. OneitT Toppuuerim.

bapomerp-anepoua. AtmocdepHoe
JlaBJIEHHE Ha Pa3JIMYHBIX BBICOTAX.

Manomertpsl. [lopuaeBon
JKUJIKOCTHBIA HAcoC.

I'mppaBnuueckuit mpecc.

JlelicTBue ®UIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJO.

ApxuMenoBa cuia.

IImaBanue Ten.

62

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2718

https://resh.edu.ru/subject/lesson/153
7/start/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

https://resh.edu.ru/subject/lesson/296
9/start/

https://inink.ru/0QROI5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

54

55

56

57

58
59
60

61

62

63

64

65
66-67

[InaBanue cynoB u
BO3JIyXOIlJIaBaHHUE B Mpodeccuu
ABHAKOHCTPYKTOpA.
Konrponbnas pabora no remam:
«/laBneHue TBEPABIX TET,
JKUIKOCTEHN U Tra30By
Mexanunyeckas padora. EquHuIs
paboTHI.

MomHocTts. EquHUIBI MOIITHOCTH.

IIpocThie Mexanu3Msbl. Poiyar.
PaBHOBecue cui Ha peiuare
MoOMEHT CHJIBI.

Prruaru B TexHuke, OBITY U
MIPUPOJE.

[Ipumenenne npaBuia paBHOBECUS
ppIyara kK 010Ky

PaBeHcTBO paboT npu
HCIIOJI30BAHNHU IIPOCTBIX
MEXaHU3MOB. «30JI0TOE ITPaBUIIO»
MEXaHUKH.

LenTp TsxecTr Tena. Buasl
paBHOBECHS TElL.

KonrponbHas pabora no remam:
«PaboTa 1 MOLTHOCTH»

Koaddunnent noneznoro
JNEUCTBUS MEXaHU3Ma.

Oueprusi. Kunernueckas u

63

https://m.edsoo.ru/ff0a3a96

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

https://inlnk.ru/X0yozQ

https://inlnk.ru/ZZyxze

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

https://resh.edu.ru/subject/lesson/296
2/start/

https://resh.edu.ru/subject/lesson/296
2/start/

https://inInk.ru/OQREN3

https://resh.edu.ru/subject/lesson/296
2/start/

https://resh.edu.ru/subject/lesson/259


https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

NMOTCHIMAJIbHAA SHCPIrUs.

[IpeBpatieHue MEXaHMYECKOM

7/start/
https://resh.edu.ru/subject/lesson/259

68 . 1

SHEPIHH OJHOTO BUA B IPYIOM. 7/start/

OBUIEE KOJIMYECTBO YACOB I10 68 3 10

[TPOI'PAMME

8 KIIACC

KounuecTBo yacos DJIeKTPOHHbIE

Ne ara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue A p

n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE

padoThI padoTsbI
pecypcsl
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
KHHETHYECKON TEOPUU U UX ogmrflme 1 bubmiorexa LIOK
P https://m.edsoo.ru/ff0a5256

TTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Mopenu TBEPOTO, KUKOTO U 1 bubmuorexa [JOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
Kpucrannuueckue u amopdHbie TeIa 1 bubmorera [JOK

https://m.edsoo.ru/ff0a5800

64



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

6 CmauuBaHue U KalWUISIPHOCTb. bubnmoreka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paciuiupeHue u cxaTmue bubmorera [JOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TeMIIEpaTyphl CO

8 CKOPOCTBIO TETNIOBOTO JIBUKCHHS
YaCTHII

9 Buytpennss sueprusi. Crioco0bl bubnuorexa [JOK
M3MEHEHUs BHYTPEHHEHN SHEpruu https://m.edsoo.ru/ff0a5c60

10 Buapl Teronepenaun Brommozexa [OK

https://m.edsoo.ru/ff0a6412

Ypok-koupepenuus "IlpakTruueckoe
HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnuorexa [JOK

11
BEILIECTB U MAaTEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"

12 KommaectBo Temnorel. Y aenpHast bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOro OanaHca. bubnnorexka [JOK
TennooOMeH U TemI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnast pabota

14 "UccnenoBanue sIBJICHUS bubmuorexa [JOK
TEITI000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y TOopsiueit BOAbI"
Pacuer konudecTBa TETIOTHI,

15 He0OXO0IMMOTO JIJIsl HArPEeBaHUsI TeJa
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUH

16 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yEIbHON TEMI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TommBa. Y iejabHasi TeMIoTa bubmuoreka [IOK
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https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

CrOpaHwUsI

IInaBneHue n OTBCPACBAHUC

https://m.edsoo.ru/ff0a7b5a

b K K
18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs n6mmorexa 110
TOIIIOTA TLTABICHIS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopuas pabota "Onpenencaue bubnmoreka [JOK
yACJIbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHICHCAITHS. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienune. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHJCHCAIIUH. bubnuorexa [JOK
3aBUCHUMOCTb TEMIIEPATypPbl KUIICHHS https://m.edsoo.ru/ff0a786c¢
0T aTMOC(EepHOTO JaBICHUS
Brnaxxnocts Bo3nyxa. JlabopaTopras
22 pabora "Onpexencine EII;IK?SJ'I/I;IF(:]T:(;?)(? rou/11§f0a7628
OTHOCHTEJILHON BJIAYKHOCTH BO31yxa" T '
93 Pemrenue 3a1au Ha onpeneneHue
BJIAKHOCTH BO3/yXa
[TpuHtUIBl paOOTHI TETIITOBBIX
24 neurareneid. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBuraTels.
b K
25 TemnoBele ABUTATENN U 3aIIATA ubnnoreka L0
P https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MTPEBPALICHUS
SHEPTHH B TETUIOBBIX MPOIECCax
[ToaroroBka Kk KOHTPOJIBHOU paboTe
97 1o TeMe ""TerioBbIe SIBICHUS. bu6mmorexa [IOK

W3meneHune arperaTHbIX COCTOSHUI
BeniecTa"

https://m.edsoo.ru/ff0a83f2
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https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o reme

bubmuorexa [JOK

28 "TeruioBbie siBiieHUs. M3MeHeHne 1
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BellleCTBa
29 DnekTpusanus tei. J[Ba poaa
AIEKTPUUYECKUX 3aPsI0B
VYpok-uccnenoBanue "IiaeKTpU3aLML
30 TeJ UHIYKIUEH U IpH
CONPUKOCHOBEHUH"
31 B3anmopeiicTBue 3apsyKEHHBIX TEIL. bubnnoreka [JOK
3axon Kynona https://m.edsoo.ru/ff0a87e4
DIeKTpUUECcKOe MoJe.
HanpsikeHHOCTD 35IeKTpHYECKOro bubnuorexa [JOK
32
nosst. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEeH
HocuTenu snektpuyueckux 3apsios.
33 OnemeHTapHbI 3apsa. CTpoeHune
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnorexka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aa4 Ha pyUMeHEHNE bubnuoreka [IOK
CBOMCTB 2JIEKTPUYECKHUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €T0
36 c H_ICCEBOBaHI/IH I/ICT(}),LIHI/IKI/I bubmmorexa LIOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUS DIEKTPUYECKOT0 TOKA bubmiorexa LOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJIEKTPUUYECKOTO TOJIS Ha TIPOBOJHUKH

U JUAJIEKTPUKHU"
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https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUYECKUM TOK B METAJLIaX,

bubmuorexa [JOK

39
KHUIKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna toka. JlaGopaTopHas pabora
41 "N3mepenue u eI; JII/Ip OBaII;I/Ie CHJTBI 0.5 bubmorera [JOK
" P petyup ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTPUUECKOE HANIPSKEHHE.
BoawsT™metp. JIaboparopnas padota bubnnoreka [JOK
42 " 0.5 _
N3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HarnpspKeHus"
43 CornpoTuBieHHE NPOBOJHUKA. bubnuorexa [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHMOCTH
44 AIEKTPUIECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeUYeHus: U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpspbkeHus. 3akoH OMa Jj1s ydacTka bubmiorexa HOK
P ' Ay https://m.edsoo.ru/ff0aad4a
enu
JlabopaTopHas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa I/IJI €ro Yepe3 pe3ucTop, oT 1 bubmorexa [JOK
> TV pe3 p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieTbHOES
COETMHEHUS TIPOBOIHUKOB
48 JlabopaTtopHas pabora "I[IpoBepka 1 bubnnoreka [HOK

[IpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU

https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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MOCJIeI0BATEILHOM COCIMHEHHUH JIBYX
pe3uctopos”

JlabopaTtopHas pabora "IIpoBepka

49 MpaBuiia JJis CWJIbl TOKa MPU bubmuorexa [JOK
MapayieIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopos"

Pemenue 3amay Ha mpuMeHeHNUE
50 3aK0Ha OMaI[I[J'ISI aSJII)I/Iquro Bubmiorexa ITOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB

51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas pabora "Onpenencaue

52 a60TpLI u II:/IOH_IIE)OCTI/I 3JleKTpHItllec1<oro Bubmiorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKUE IIENN U IOTPEOUTEITH

53 DIIEKT quGCKoﬁ ;{e TUH B 6I]:JT Bubmiorexa [HOK

P P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
54 3apsKEeHHBIE TeJI:a U UX - Bubmiorexa IJOK
PIDICHIT § https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSITHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabora no teme
"DJIeKTpHUUEeCKUE 3apAEL.
55 3a SDKCII)-IHLIG TeIa I/IpI/Ii 1 Bubmorexa [IOK
P " . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. [10CTOSTHHBII
AIEKTPUUYECKUN TOK"
56 ITocTostHHEIC MAarHUTEI, UX

B3aHlMOJIECICTBUE
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https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

S7

VYpok-uccnenosanue "M3yuenue
HOJIEW TIOCTOSHHBIX MAarHUuTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

59

MaruutHoe mojie. MarHuTHOE I10JIE
3eMJIM U €ro 3HadeHue I )KU3HU Ha
3emiie

OmneIT OpcTena. MarauTHoe noje

QJICKTPHUUYCCKOI'O TOKa MarnuTtHoe
IIOJIC KaTyHIIKU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

61

[IpuMeHeHue >EKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3yueHnue nenicTBUSI MAarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

DJeKTpOABUTaTENIb HOCTOSIHHOTO TOKA
Hcnonp30BaHue 31EKTpOABUTATENEH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHcnopte. JlaboparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI eKkTpoaBUraTesns"”

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

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

62

63

64

OmnbrTel @apases. 3akoH
3H€KTpOMaFHHTHOﬁ HUHAYKIUU.
[IpaBuio Jlenna

OnextporerepaTop. CriocoOs
MOTyYEHUS DTEKTPHUUECKON SHEPTUH.
DIEeKTPOCTAHIINN Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

110 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE sIBJICHUS"

65

Kontponbhas paborta mo teme
"DneKTpuUeCcKue U MarHUTHBIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14
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siBJIeHUS"
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnmoreka [JOK
1o teme "TerioBbie ABICHUA" https://m.edsoo.ru/ff0acc5e
PesepBHelit ypok. Pabora ¢ TekcTamu
67 1o TSMC "H(?ICEFOSIHHHﬁ 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1
1o TeMme "MarHuTHbIe sIBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOI'PAMME '
9 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
Tema ypoka Kourpoabsubie IIpakTnyeckue A up
n/n Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 Mexanuyeckoe ABUKEHUE. 1
MarepuanbHasi TOuKa
5 Cucrema orcuera. OTHOCHUTEIIBHOCTD 1 but6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubmuotexa [JOK
JBIDKCHUE https://m.edsoo.ru/ff0ad19a
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HepasHoMepHOE NpsIMOIUHENHOE

4 nBkeHue. CpeHsst © MTHOBEHHAs
CKOPOCTh
5 [IpsmonnHeliHOE PaBHOYCKOPEHHOE bubnmnoreka HOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBIKEHHUSI.
I'paduk ckopoctu
Jlaboparopuas pabota "Onpenencaue
7 YCKOpPEHHS Tena nIpu bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIOCKOCTH"
8 CBobOoauoe nagenne ten. OnbITh
lanunes
PaBHOMEpHOE ABMXKEHUE TIO
9 okpyxHocTH. [lepnon u yactora bubmuoreka [IOK
oOpamienust. JInneitHas u yriosast https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 IleHTpOCTpEMUTENBHOE YCKOPEHHE
11 [lepssiit 3akoH HetoToHa. BexTop bubmuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bu6muoreka [JOK
PaBHozelicTByIOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1a4 Ha npuMeHeEHUe bu6muoreka [IOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka bubmorexa [TOK

https://m.edsoo.ru/ff0aeca2
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Pemrenne 3agaud mo reme «Cuia

16
YIOPYTOCTH»
17 JlabopaTtopHas pabora «OnpeneneHue bubnmnoreka HOK
YKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cina Tpettis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo reme «Cuiia bubnunoreka LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK
KO3 (HUIIIEHTA TPEHUS CKOJBKCHUS" https://m.edsoo.ru/ff0af8be
P "3
e
. ypyr ' https://m.edsoo.ru/ff0afb8e
TpEHUS
Cuna TSOKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEeHHE CBOOOHOTO
agenus. (Ypo ee
2 npoommemmony BiuGmorera LIOK
pOLOp " o https://m.edsoo.ru/ff0af044
HampaBJIEHHOCTH MO Mpodeccuu
WHXEHEeP-aBUAKOHCTPYKTOP
JIBUTATEICH)
VYpok-koHpepennus "JIBrmkenue Ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunas cucrema). ['anmaktuxu"
P "C
24 twxecrn naakon ncesmproro. bGmorera LIOK
; P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubmuorexa [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue mMarepuanbHOI TOUKH. bubmuotexa [JOK
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AOGCoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKperIEHHOW OChIO BpallleHusl.
MowmeHnT cuibl. LleHnTp TsoxecTn

https://m.edsoo.ru/ff0afe36

PaBHOBeCHE MaTepHUaIbHON TOYKH.
AOGCoIOTHO TBEPAOE TEIIO.

27 PaBHoBecue TBEpAOrO TENA C
3aKpEIIEHHON OChIO BpalICHUS.
MowmenT cuinsl. LlenTp TsKECTH
28 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunsl. Llentp Tsoxkectn" https://m.edsoo.ru/ff0b02b4
" Ho;;[r?;/c;]sxa K KOHTPOJIbHOU paboTe 1o BuGmorexa LIOK
reme e)iaHquCKOiHBH)KeHHe' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
0 'I‘<1\(/)IHTpOJ'ILHa}I paboTa 1o Teme . Butmorexa LIOK
CXQHIACCKOC HBH)IfeHHe' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten
o Nmnynec Tena. I/IMnans; CUJIBL. 3aKOH BuGmorexa LIOK
COXpaHCHHUA HMHyHBcUa' fipyroe n https://m.edsoo.ru/ff0b07fa
HEYyINpYyroe B3auMoJIeHCTBHE
30 Pemenue 3agad nmo reme "3akoH but6mmorexa [IOK
COXpPaHEHHUs uMIyibca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/fob0as4
35 Pabora critbl TsDKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaGopatopHnas pabora «OnpeneneHue
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paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHXKCHUU TeJIa 10
TOPU30HTAIBHOI TOBEPXHOCTHY

CBs13b HEpruu U paboTHI.

37
ITorenumanpHas SHEpPIrust
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
Jlaboparopnas pabota «3yueHue bubmmoreka [JOK
40 1
3aKOHA COXPaHEHUS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe NBMIKEHHUE B €TO bubmuoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHusl. bubmmnoreka HOK
Brinyxaennsle koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil ¥ Npy>KUHHBIA
MasTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh
44 r[ep nozaa KOJIHeGaHI/IP'I OT JKE€CTKOCTH 1 bubmmorexa [IOK
PHO https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
15 [IpeBpamienue sHepruu Npu
MEXaHHYECKUX KOJICOAHHSX
Jlaboparopnas pabota «Onpenenenue
46 qaCTOI’)[LI Hpne Ifo a Kone6a§1/1£1;1 1 bubmorexa [JOK
proa https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlabopaTtopHas padota «IIpoBepka
47 HE3aBHCHMOCTH TIepHo/1a KoJIeOaHmit 1 bubnunorexa LIOK

rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a»

https://m.edsoo.ru/ffOb197a
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48

Mexaunueckue BoaHBL. CBOWCTBA
MexaHu4yecKux BoJH. [IpoiosabHbIe U
MOTNIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

50

Ypok-koHpepenuus "MexaHUYECKHE
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue

3ByKa

o1

52

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

I'pOMKOCTB 3BYyKa U BBICOTA TOHA.
AKYyCTUUYECKUI pe30HAHC

53

54

VYpok-koHpepeHuus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus ¥ BOJHBI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTponbHas padota no teme
"3akoHbI coxpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"

3J'ICKTpOMaFHI/ITHOC TI0JIC.
3J'ICKTpOMaFHI/ITHBIC BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypok-koHnpepenmus "[lkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpoxk-uccienoanue "M3yuenne

but6mmoreka [IOK
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CBOIICTB 9JICKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOUIBFHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6c

60

61

Pemenue 3amau Ha onpeencHue
YaCTOTHI M JUTUHBI DJICKTPOMArHUTHOM
BOJIHEI

DneKTpOMarHuTHas IpUpo/ia CBETA.
Ckopoctb cBeTa. BonHoBBIE CBOMICTBA
cBeTa. (YpOK UMeeT
po(OpPUEHTALIOHHYIO
HaMpaBJIEHHOCTH MO Npodeccuu
HH)KCHEP-CBETOTEXHHK)

bubnunoreka LIOK
https://m.edsoo.ru/ffOb31d0

62

63

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)K€HUs CBETAa. 3epKaia.
Pemrenue 3a1au Ha npuMeHEHUE
3aKOHA OTPAXKEHUs CBETA

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3658

bubmmoteka IIOK
https://m.edsoo.ru/ff0b38c4

64

65

[Tpenomnenue cBera. 3aK0H
MIPEJIOMIJICHUS CBETa

ITonHoe BHYTPCHHCC OTPaKCHHUEC CBCTA.

Hcnons30BaHue MOJIHOTO BHYTPCHHCTO
OTpaXXCHUA B OIITUICCKUX CBETOBOAAX

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb3aea

bubmmoteka IIOK
https://m.edsoo.ru/ffOb3c5c

66

JlabopaTtopHas padota "HccnenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yIJia aIeHus Ha
rpanune "Bo3ayx-crekno""

67

Ypok-koHpepennus "Micnons3oBanue
MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI, OITUKOBOJOKOHHAS CB3h"
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bubnunoreka LIOK

68 JIunzel. OnTHYecKast cuja JUH3bI https://m.edsoo.ru/ffob3f2c
. bu6nmoreka [IOK
69 [TocTpoenne n300paKeHM B TUH3AX https://m.edsoo.ru/ffob444a
JlaGopatopnas pabota "Onpexnenenue
70 ¢box EHI)FI;H ;JETOH;‘I/Iﬂ I/Ir(I)Il)'[TII[/I‘iICC}II(I;I)ﬁ bubmorexa LOK
Y P . N https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpAFOIIEH JINH3BI
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexka OK
-9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "leexTs
3penus. Kak coxpanutsb 3peHue"”
Paznoxenne 6em0ro cBeTa B CIIEKTP.
OmeiTel HetoTona. Crioxkenne bubmuoreka [{OK
74
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopatopnas padota "OnbITh O
a3JI0’KEHUIO OEJIOT0 CBETa B CIIEKTP U
75 11.:0011 UATHIO 1IBETA IIPEIMETOB I I/IpI/IX bubmmorexa [IOK
P H penL P https://m.edsoo.ru/ffOc0e2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
¢buabTpel"
Ypok-nipakTukyM "BosHOBBIE
76 CBOWCTBA CBETA: JAWCIIEPCHS,
uHTepdepeHus u nuppaxuaus”
27 OmnbiThl Pesepdopaa u miianerapuas bu6muoreka [JOK
MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue v norioueHue cBera bubnmoreka [JOK
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atoMmoM. KBauTtel. JInnenuarrie
CIIEKTPBI

https://m.edsoo.ru/ff0c144c

Ypok-npaktukyMm "HabGmroneHue

bub6nmmoreka [IOK

80 CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIBI Bubmiorexa HOK
7l A https://m.eds00.ru/ffoc1672

82 Crpoenue atomHoro sipa. Hykinonnas bubmmoreka [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac

83 PanpnoaktuBHbIE TpEBpaLICHUS. bubnnoreka [JOK
M3oTomsr https://m.edsoo.ru/ff0clal4

84 Pemenwne 3agau mo teme: bubnunoreka LIOK
"PagmoakTrBHBIE TTpeBpalleHus " https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmana
Vpok-koH(pepennus "PagnoakTHBHEIE

86 I/IBI;I eHI/I:Ib BI; ; oJIe sze HWIUHE bubmiorexa LIOK

ya " PHPOAS, MEAHLIHIE, https://m.edsoo.ru/ff0c2126
TEXHUKE
Sne e pea . 3ako
87 ccilx p:;;HIEﬂ 3I:1HI;IMOB0§0 IIJ/II)IVIaCCOBOFO Bubmorexa IIOK
P P https://m.edsoo.ru/ffOc1c58
qHCen

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubmuoreka [IOK
MAacChl ¥ DHEPTUHU https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau nmo reme "AnepHeie
peakuun"

90 Peakuuu cunTe3a U neneHus saep. bubnunorexa LIOK
Ucrounuku sHeprun CosiHILIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTus

PaarOaKTUBHBIX I/ISJIY‘ICHI/Iﬁ Ha XUBbIC
opraHu3mbl"
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[TonroroBka K KOHTPOJIBHOU paboOTeE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE.

bubnunoreka LIOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic siBneHus"
KonrponsHas pabora no reme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KsanrToBric sBineHus"
IToBTOpeHune, 0600IICHHE.
94 JIabo ETO HEIC a6H(-)[TLI 10 KypcC bubmorexa LIOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzaumopetictBue Ten
IToBTOpenue, 0006mIcHNE. Pemenue
95 aC‘-IeTI:})II)IX u KaquI"IFIBeHHI:IX 3a7a4 10 bubmorexa [JOK
P " " A https://m.edso0.ru/ff0c2572
teme "TernoBbie MpoLECCHI
[ToBTOpenue, o6o6mcHNe. Pemenue
96 acquII){Hx u Ka‘leCH”l:[BeHHBIX 3a7a4 1o bubmmorexa LIOK
P " g . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX ABUTATENICH
IloBTOpenue, 0600cHNE. Pemenue
97 acquIin)Ix u KaqecHTIBeHme 3a7a4 10 bubnnorexa [JOK
P | Jf https://m.edso0.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpenue, 0000IICHNE.
98 JIabo ETO HBIC a6LgTLI 10 KypC bubmmorera TIOK
" paTop P | pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJIICHUS
IToBTOpenue, 0000meHue. Pabora ¢
99 TeKCTaI;H/I 10 TEME }'];aKOHBI bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
IToBTOpenue, o006meHue. Pabora ¢
P Hl bubmuoreka [{OK
100 tekctamu 1o Teme "Konebanus u

BOJIHEI"

https://m.edsoo.ru/ff0c2e82
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[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE 1
sBJIeHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanrtoBas u 1
sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102

81
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» ®uzuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuk, 7 kiacc/ [lepsimkun .M., liBanoB
A.N., Axuuonepnoe o6mectBo «M3narensctBo «IIpocserieHue

» dusuka: 8-i kacc: 6a30BbIN YpOBEHb: yueOHUK, 8 kinacc/ [lepoikun M. M., UBanoB A.
., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

» ®uznka: 9-i knace: 6a30BbIN ypoBeHb: yueOHuk, 9 knacce/ [lepoikun U. M., I'ytauk E.
M., UBanoB A. U., IlerpoBa M. A., AkiiuonepHoe o0uiectBo «M3aaTenbcTBO

«ITpocsenieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Yepnukosa O.A., I'magenkoa C.H., Kynpssues B.B.; Metonnueckoe nocodue Kk ydeOHUKY
«®Puzukay 7 kinacc., Aptopsl: Ilepbimkun .M., IBanosa A.U.

®dusuka. Pabouas terpanp. 7 kiacc (aBTopsl: T. A. Xannanosa, H. K. XannaHoB);

®wusuka. Tectol. 7 knace (aBTopsl: H. K. Xannanos,T. A. XanHaHoBa);

®dusnka. Jlunaktuaeckue Marepuansl. 7 kiacc (aBtopsl: A. E. Mapon, E. A. Mapon);
®usnka. COOpHHUK BOIIPOCOB U 3a1a4. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapos, C. B.
[To3oiickuii);

®wusuka. Jluarnoctuyeckue padbotsl. 7 kinace (aBtopsl: B. B. [Ilaxmatosa, O. P. Illedep);

SAE A

~N &

®usuka. CaMocTosTENbHBIE U KOHTPOJIbHBIE pa0OTHI. 7 Kiacc (aBTopel: A. E. MapoH, E. A. Mapon);

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bubanorexa L{TOK https://m.edsoo.ru/ff0a2b5a

https://resh.edu.ru/subject/lesson/2600/start/

https://resh.edu.ru/subject/lesson/1532/start/
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