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[HOACHUTEJIbHAA 3AITNCKA

PaGouass mnporpamma mno ¢uzuke s 00y4aromMXCa C  3aJEPIKKOMN
ncuxuyeckoro passutus (naiee — 3[1P) Ha ypoBHEe oCHOBHOrO 00111€T0 00pa3oBaHus
MOATOTOBJIEHa Ha OCHOBe @enepansbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIBHOTO
cTaHjaapTa ocHOBHOro obmiero odpaszosanus (IIpukaz Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM rOCTUIIMU Poccuiickoii
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0OO), [IpumepHoi
aJanTUPOBAHHON OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOILETO
o0Opa3oBaHus OOy4YaIOMIMXCA C 3aJEPKKOM TNMCUXMUYECKOro pa3BUTUA (0Z0OpPEHHOM
pemennem ®YMO no o61memy o6pazoBanuio (mpotokoi ot 18 mapra 2022 r. Ne 1/22))
(manee — ITAOOII OOO 3I1P), [TpumepHoii paboyeit mporpaMMbl OCHOBHOT'O OOIIIETO
oOpa3zoBanus mo npeametry «®Duszuka», KoHuenmuu mnpenogaBaHusi y4eOHOTO
npeamera «Puszmka» B oOpa3zoBarelbHBIX opranusaiusax Poccuiickoit deaeparuu,
peanu3yrolMX OCHOBHBIE  00I1eoOpa3oBaTelibHble  mporpammsbl, [IpumepHoii
IpOrpaMMbl BOCIIMTAHMS, C YYETOM PACIPEIEICHHBIX IO KJlaccaM IPOBEPSEMbIX
TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI AJaNITUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM
OporpaMMbl  OCHOBHOTO 001iero oOpa3oBaHusA OOY4YaIOIIMXCA C  3aJIEPKKOM
NICUXHYECKOTO Pa3BUTHSI.

O61mas xapakTepucTUKA Yy4eOHOro npeamera « Puznka

YueOnnii mpeamer «®Puzukay  ABIAETCS  CHCTEMOOOPA3YIOIIUM s
€CTECTBEHHOHAYUYHBIX IPEAMETOB, IOCKOJBKY (U3MYECKHE 3aKOHBI MHUPO3IaHHS
SBJISIIOTCSI  OCHOBOM  COZEp)KaHUS KypCOB XHMHUHU, OuWojoruu, reorpadud W
acTpoHoMHH. DH3MKAa BOOPY)KaeT OOYYAIOIIMXCS HAYyYHBIM METOJIOM ITO3HAHWMS,
MO3BOJISFOIIUM ITOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM MUPE.

[Ipeamer MakcuMaabLHO HapaBiIeH Ha GOPMHUPOBAHKE HHTEPECA K IPUPOTHOMY
U COIMAJIBbHOMY MHPY, COBEPIICHCTBOBaHWE ITO3HABATEIBLHON JEATEILHOCTU
obyuaromuxcs ¢ 3I1P 3a cueT oBiaieHUsT MBICIIMTEIIBHBIMH OIEpPAlUSIMU CPaBHEHUS,
000011IeHNs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOC MHEHHE, (POPMHPOBAHHE
BO3MOKHOCTEH COBMECTHOM JEATEILHOCTH.

N3yuenne ¢usuku cnocoOCTByeT pasButuio y obygatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHWs, (PYHKIMOHAJTBHOW T'PaMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBaTh WH(OOPMAIHIO, TPEICTABICHHYIO B
pasIMYHbBIX hopMax. 3HAUMMOCTh IIPEAMETA JIJIs Pa3BUTHS )KU3HCHHOW KOMITCTCHITUN
00yJaromuXcs 3aKII0YaCTCS B YCBOCHUU OCHOBBI (PU3HYESCKUX 3HAHUH, HEOOXOIMMBIX
JUIS TIOBCETHCBHOM >KW3HHM, HABBIKOB 3JIOPOBOrO M 0E€30MMacHOrO I YeJIOBEKa H
OKpYJKaromie ero cpeibl o0pasa Xu3HU; POPMUPOBAHUH IKOJIOTHICCKOU KYJIBTYPHI.

[Iporpamma oTpakaeT coaepkanue oOydeHHs npeamery «Dusnka» ¢ ydeTom
0CcOOBIX 00pa3oBaTeNbHBIX OTpeOHOCTEN oOydaronuxcs ¢ 3[IP. OBnageHne TaHHBIM
y4eOHBIM TIPEAMETOM TPEJICTABISICT ONMPEACICHHYIO TPYAHOCTD JIJIT 00YYaIOMUXCS C
3I1P. 310 cBsA3aHO C OCOOEHHOCTSIMHU MBICTUTEIBHOM N€ATEIbHOCTH, IEPHUOTUICCKIMHU
KOJIeOaHUSIMH BHUMAHUS, MaJIbIM 00bEMOM ITaMSTH, HEJOCTATOYHOCTHIO OOIIEro
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3amaca 3HAHUM, NOHWKEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HHU3KUM YPOBHEM
pPEYEBOTO Pa3BUTHS.

Jlist mpeonionieHusl TPYJIHOCTENH B HM3ydyeHHH ydeOHOro mnpeamera «Dusmkar»
HeoOXonMMa ajanTtanus oObeMa M Xapakrepa y4yeOHOro marepuaia K
MO3HABATEIbHBIM BO3MOYKHOCTSIM JAHHOM KaTeropuud OOy4alolluxcs, y4eT HX
OCOOEHHOCTEW pa3BUTHS: UCIOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX H
MEKIIPEIMETHBIX CBS3€H, IOCTEINIEHHOE YCI0)KHEHUE N3y4aeMOro MaTepuasa.

JlaHHass mporpamMmMa KOHKPETHU3UPYET COJEpKAHMWE TMPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSAMHU 00pa30BATENBLHOTO CTaHAApPTa, PEKOMEHIYEMYIO
NOCJIEIOBATENIbBHOCTh U3YYEHHUS pa3iefioB (U3UKUA C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsSI3€d, JIOTMKM Yy4eOHOro rpoiiecca, BO3PACTHBIX U
NICUXOJIOTMYEeCcKUX ocobeHHocTel oOyyvatoniuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHus, ONpeleisieT MHHUMAaJIbHBIH HAOOp ONBITOB, JIEMOHCTpAaIuii,
OpPOBOAMMBIX  Yy4YHTelleM B Kiacce, JIabopaTOpHbIX pPadOT, BBIMNOJHAEMbIX
00yJaromUMHCS.

Meroauueckoii OCHOBOM H3ydeHHUs Kypca «Du3uka» Ha YpOBHE OCHOBHOTO
o01ero oOpa3oBaHus ABJISIETCSA CHUCTEMHO-IEATEIbHOCTHBIN MOAXO/,
00€eCreynBaOIUi JOCTUKEHUE JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX pe3yJabTaTOB MIOCPEACTBOM OpraHu3anuu aKTUBHOM
MO3HABATEIBLHON JESITENIbHOCTH OO0YYaroUIMXCsl, YTO OYEHb BAXXHO MPU OOYUYECHHUH
nereit ¢ 3I11P, Aj1st KOTOPBIX XapaKTEPHO CHUKEHUE NTO3HABATEIbHON aKTUBHOCTH.

Heau u 3apaum u3yueHus yueOHoro npeamera «@usnka»

Obwue yenu w3ydeHws ydeOHoro mnpeaMera «®Du3uKay TMPEICTABICHBl B
[TpumepHoii paboueii MporpaMMe OCHOBHOTO 00IIIET0 00pa30oBaHuUs.

OCHOBHOM 11e7IbI0 00yUYeHHUS JeTel C 3aep)KKON IMCUXMYECKOTO Pa3BUTHS Ha
JAHHOM TMpeIMETE SBIISCTCA: IOBBIIICHUE COIMAJbHOW ajanTaiuu JeTed dYepes
IpUMEHEHHE (PU3NYECKUX 3HAHUHN Ha MPaKTHKE.

Jlns obyuarormuxcst ¢ 3I1P, Tak ke, Kak W JJIT HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIIUX  OCHOBHYIO o0pa3oBaTeIbHYI0  MPOTPaMMYy,
JTOMUHHUPYIOIEe 3HAaUCHUE TPUOOPETAIOT TaKUE yeu, Kak:

" OCBOCHHE 3HAHUU O METO/IaX HAyYHOTO ITO3HAHUS ITPUPOJIBI U POPMUPOBAHUE HA
ATOM OCHOBE MPECTaBICHUMN 0 (PU3NUECKON KapTUHE MUPA;

" OBJIAJICHUE YMCHHUSIMH TPOBOJWTH HAOJIONCHHUS TPUPOJIHBIX  SBICHUH,
OMHUCBHIBATh M 0000IIaTh pe3yabTaThl HAOIIOACHUMN, HMCIOJIB30BaTh MPOCTHIC
U3MEPHUTEIIbHBIC TTPUOOPHI U M3YUCHUS (PUBHYECCKUX SIBJICHUM, MPEACTABIIATh
pe3yabTaThl HAOMIOACHUNW WM W3MEPEHUU C IMOMOIIBI0 TaOnuIl, rpaduKoB U
BBISIBJIAT Ha OTOM OCHOBE OSMIMPUYECKUE 3aBUCHUMOCTH; IPUMEHSTH
MOJTYYCHHBIC 3HAHMS JIJIT OOBSCHEHHS pa3HOOOPA3HBIX MPHUPOIHBIX SBICHUN M
MPOLIECCOB, MPUHIUIIOB JCUCTBUS BAKHEUIIUX TEXHUYECKUX YCTPOMCTB, IJIA
pelieHus: PU3NYECKux 3a1adq;

" pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, HWHTEJUICKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM, CaMOCTOSITEIbHOCTH B MPUOOPETEHUHU HOBBIX 3HAHUM, MpU
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pemieHnd  (QU3MUECKUX  3aJad W BBINOJIHEHUU  OSKCIEPUMEHTAJbHBIX
MCCJIEeI0BAHUN C UCTIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCINHUTAHHUE YOEXKIECHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB IPUPOABI, B
HEO0OXOIMMOCTH Pa3yMHOr0 UCHOJIb30BAHMS JOCTUKEHUN HAYKU U TEXHOJIOTHI
JUISL JAJIbHEUIEro pa3BUTHS YEJIOBEUECKOro OOLIECTBA, YBaXEHHUS K TBOPLIAM
HAyKU M TEXHUKH; OTHOIICHUS K (PU3UKE KaK K 3JIEMEHTY 00IlIeueI0BeuecKoi
KYJIBbTYPBHI;

" JCIOJIb30BAHME TMOJTYUYECHHBIX 3HAHUM U YMEHUH IJIs PEIICHUS MPaKTUYECKUX
3a/lay MOBCEAHEBHOM KHU3HU, oOecreueHus Oe30MacHOCTH CBOEHM >KHM3HHU,
PalMOHAILHOTO TPUPOOTNOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl.
JlocTrkeHue 3TUX Leseil 00ecrneynBaeTcsl pelieHeM CIeAYIOIUX 3a0ay.:

* 3gakoMcTBO oOyuvaromuxcs ¢ 3[IP ¢ meromamu uccienoBaHusi 0ObEKTOB U
SIBJICHUU TIPUPO/IBI;

" OpuoOpeTeHrne 3HAHUKW O MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX H
KBaHTOBBIX SIBJICHUAX, (PU3MUECKUX BEJIWYMHAX, XaPAKTEPU3YIOIIUX OTH
SIBJICHUS;

» dhopmMupoBaHUE YMEHUN HAOIIOIaTh MPUPOIHBIC SIBJICHUS U BBITIOTHSATE OTBITHI,
nabopatopHble  pabOTBl U JKCHEPUMEHTAJIbHBIE  HCCIAEAOBAHUS  C
UCIIOJIb30BAaHUEM M3MEPUTEIbHBIX MPUOOPOB, IIMPOKO TPUMEHSEMBIX B
MPaKTUYECKOU JKU3HU,

" OBJIAJICHUE TAKUMU TOHATHUAMH, KaK IPUPOJHOE SBIECHUE, SMIIUPUUYECKU
YCTaHOBJIEHHBIN (akT, mpobdiieMa, runoTes3a, TEOPETUIECKUI BHIBOJI, pE3yJbTaT
AKCHEPUMEHTAIBHON TPOBEPKH;

" [IOHMMaHH€ OTJIMYMNA HAay4YHBIX HaHHBIX OT HEMPOBEPEHHON HHOpMAIINH,
[IEHHOCTH HAyKHU JUIsl YIOBJIETBOPEHHUS OBITOBBIX, NPOU3BOJICTBEHHBIX MU
KyJIbTYPHBIX TOTPEOHOCTEH YeIOBEKa.

OcoOenHocTH 0TOOPA U aJaNITAIIMU Y4eOHOr0 MaTepuasia no pusuke

OcHoBoii 00yuenust odyuaromuxcs ¢ 3[1P Ha npeameTax ecCTeCTBEHHOHAYYHOTO
LMKJIA SIBJISIETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENbHBIX OlEpanuil (aHanus,
CUHTE3, CpaBHEHHUE, 0000IICHIE) HAa OCHOBE BHIMIOJIHEHUS Pa3BUBAIOIINX YIIPAKHEHUH,
dbopMupOoBaHME TIPHEMOB YMCTBEHHOW paOOThI: aHANW3 WCXOAHBIX JIAHHBIX,
IJIAHUPOBAHHUE MaTepHUaa, OCYIIECTBICHUE MO3TAITHOTO U UTOMOBOTO CAMOKOHTPOJIS,
a TaKk)Ke OCYIIECTBIISCTCS IMKBUAAIMS MPOOETIOB B 3HAHUSX, 3aKPEIUVICHUE N3YYEHHOTO
Marepuaina, oTpaboTka alropuTMOB, MOBTOPEHHE MPOWIEHHOr0. bosbiioe 3HaueHue
NpUAAETCd YMEHHUIO paccka3aTb O BBIINOJHEHHOM paboTe ¢ MIpaBUIIbHBIM
yHnoTpeOJIEHUEM COOTBETCTBYIONIEH TEPMHHOJIOTHMH W COONIOJEHUEM JIOTUYECKUX
cBs3eil B manmaraemoMm matepuaine. Jis oOydaromuxcst 3IIP Ha ypoBHE OCHOBHOTO
o0miero 00pa3oBaHMsI TO-TIPEKHEMY SIBISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUSL OTACJbHBIX MCUXUUYECKUX MPOLIECCOB (BOCHPUSATHS, BHUMAaHMS,
MaMsITH, MBIILICHHS), CHHDKEHHBIM YPOBEHb MHTEIJIEKTYalbHOTO Pa3BUTHUSI, HU3KUI
YPOBEHb BBIMOJHEHUS] YYECOHBIX 3aJlaHUM, HU3Kasl yCHemHOCTh o0yueHus. [loatomy
Mpu U3ydYeHUH (DU3UKU TpeOyeTcs 1ieJICHANPAaBICHHOE WHTENJIEKTYalbHOE Pa3BUTHE
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oOyuaromuxcsa ¢ 3IIP, oTBewaroniee UX OCOOCHHOCTSIM W BO3MOXXHOCTSIM. YUeT
ocobenHocreid oOyuvaromuxcsa ¢ 3I[IP TpebGyer, uToOBI NpU H3YyYEHHUH HOBOIO
Martepuaiia 00s3aTesIbHO MPOUCXOIUIIO MHOTOKPATHOE €T0 MOBTOPEHUE; PACIIMPEHHOE
pacCMOTpEHHUE TE€M M BONPOCOB, PACKPHIBAIOIIMUX CBSI3b (PU3UKU C KU3HBIO;
aKTyaJIn3alus IEPBUYHOTO KU3HEHHOTO OIbITa 00y4YaroluXCsl.

VYcBoeHue mnporpaMMHOro MaTtepuasa 1o (U3UMKe BbI3bIBA€T OOJBIINE
3arpynHeHust y oOywaromuxcsi ¢ 3IIP, moatomy Teopus uzyudaercs Oe3 BBIBOJIOB
CIOXHBIX (opMys. 3agayu, TpeOyrolMe NPUMEHEHHs CIIOKHBIX MaTeMaTHYECKUX
BBIYMCIICHUN U POPMYJI, B OCOOEHHOCTH TaKUX TeM, KaKk «MexaHnuecKoe ABUKEHUE,
«ApxumenoBa cunay, «MexaHUdecKas DJHEPrus», «IEKTPUUECKHE SBICHUS,
«DNEeKTPOMArHUTHBIE SIBICHUSI», PEIIAIOTCS B KJIACCE C TOMOUIBIO YUUTEIS.

Oco0oe BHMMaHHE€ MPU H3YYEHHH Kypca (DU3UKU YAENsSeTCS MOCTAaHOBKE U
OpraHu3aliy SKCIEPUMEHTa, a TaKKe MPOBEJAEHUIO (IPEUMYILIECTBEHHO Ha KaXXJ1I0M
ypOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAalMil  (BO3MOXXHO C  HCIOJIb30BaHUEM
ANEKTPOHHON JeMoHcTpanuu). HekoTopble TeMbl 005S3aTeNbHO JOJKHBI BKIIIOYATH
OMOpHBIE JTa0OpaTOpHbIE pPAOOThI, KOTOpHIE pA3BUBAIOT YMEHHE I0JIb30BATHCS
OPOCTEHIIMMHU  TpUOOpaMH, aHATM3UPOBATh IMOJYYEHHBbIE JaHHble. B CBs3M C
OCOOCHHOCTSMHM  TOBEJEHUS U JeSITeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTAaHU30BAHHOCTD) MPEYCMOTPEH CTPOKANIIMI KOHTPOJIb
3a COOJIIOJICHUEM TTPaBWJI TEXHUKU O€30MacHOCTH MPU MPOBEICHUN J1a00paTOPHBIX U
IPAKTUYECKUX padoT.

bonpimoe BHuManue npu uzydeHun Qusuku nogapoctkamu ¢ 3I1P obpamaercs
Ha OBJIAJICHHE MMM MPAKTUYECKUMHM YMEHHUSIMU U HaBbikamu. [IpemycmatpuBaercs
yYMEHBIIIEHHE 00beMa TEOPETUYECKUX CBEACHHH, BKIIOUEHHE OTACNbHBIX TeM WIIU
HENbIX pPa3fesioB B MaTepualibl Uit  O0030pHOr0, O3HAKOMHUTEIBHOTO WM
dakynpTaTHBHOTO M3yueHus. lIpenaraercs ymeHbllleHHE 00beMa MaTeMaTUYECKUX
BBIUMCITICHUH 32 CYET YBEITUUCHUS KaYECTBEHHOTO OMMCAHUS SIBIICHUH U TIPOIIECCOB

JloctarouHO€ KOJMYECTBO BPEMEHH OTBOJUTCS Ha PACCMOTPEHHUE TEM H
BOTIPOCOB, PACKPHIBAIOIIMX CBsI3b (PU3UKM C JKU3HBIO, C TEMHU SBICHUSIMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OTIBITA.

MakcuManbHO  HUCHOJB3YIOTCA  MEXIPEAMETHbIE  CBA3M C  TaKUMU
JTUCHIUIUIMHAMH, Kak reorpadus, Xxmmus, Owosorus, T.K. oOydvaromuecs ¢ 3I1P
0COOCHHO HYXAAIOTCS B MPENOJHECEHUH OJHOTO M TOTO )K€ yueOHOro Marepuasia B
pa3IMYHBIX acCleKTaX, B €ro BapbHUPOBAHUHM, B HEOJHOKPATHOM IOBTOPEHUH H
3aKpCIUICHUM  TOJYYEHHBIX 3HAHUW W NOpakTH4Yeckux ymeHuu. [lo3Bossas
paccMaTpuBaTh OAWMH W TOT >K€ Y4YEOHBIM MaTepwal C pPa3HBIX TOYEK 3PEHUS,
MEXIMPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €ro Jy4IIEeMYy OCMBICIEHHIO, O0JIee MTPOYHOMY
3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHUIM.



IIpumepHbIe BUABI AeATeabHOCTH 00y4yaromuxcs ¢ 3IIP, od0ycioBieHHbIC
0co0bIMH 00pa30BaTeIbHBIMU MOTPEOHOCTAMH U O0ecIeYuBaOIINe
OCMBICJIEHHOE OCBOEHHE COJePKAHNU 00Pa30BaHUA MO npeaMeTy « Dusuka»

[IpumepHas TemaTuyeckass U TEPMUHOJIOTMYECKasl JIEKCHKA MO Kypcy (pU3MKu
cootBercTByeT [IOOIT OOO.

Copepxanue BUIOB JeATenbHOCTH oOyyatomuxcs ¢ 3I1P Ha ypokax (usuku
onpezensieTcss X 0coobIMU 00pa3oBaTEeNbHBIMU NOTPEOHOCTAMU. [loMuMO MIMPOKO
ucnosb3dyembix B [TOOIT OOO o6mux it Bcex 00ydarouxcsi BUJ0B I€ITeIbHOCTH
CJIelyeT YCWIUTh BUbI ACSATEIBHOCTH, CICM(PUUHbBIE Il TaHHOW KaTErOpUH JeTel,
o0ecreynBarolle OCMBICIEHHOE OCBOEHUE COJIEpKaHUsl 00pa30BaHusl MO MPEAMETY:
YCWJIEHUE NPEeIMETHO-TIPAKTUYECKON MEeATEeIbHOCTH C AaKTUBU3AIMEH CEHCOPHBIX
CUCTEM; OCBOCHHME MaTepHaya C OMOpO Ha ajJrOpUTM; «IOLIArOBOCTH» B MU3YUYEHUH
MaTepHaa; UCIOJIb30BaHUE JOMOJIHUTEIbHON BU3YaJIbHOM OMOPHI (CXeMBbl, I1a0JI0OHBI,
OMOpHBIE TAOJIMIIbI); PEYEBOM OTYET O MpOLECCe M pe3yibTaTe JeATeIbHOCTH;
BBIMIOJTHEHUE CIEHUATBHBIX 3a/laHui, 00ECHeUnBAIONINX KOPPEKLIUIO PETYIAIHNH
y4e0OHO-TI03HABATEILHON JEATEILHOCTH U KOHTPOJIb COOCTBEHHOIO Pe3yJibTaTa.

Hnst oOyuaromuxcsi ¢ 3[IP cyiiecTBeHHBIM SBISIOTCS MPUEMBI pabOTHI €
JEKCUYECKUM MaTepuajioMm 1o mpenmery. [IpoBogutcs creuuanbHas paboTa 1O
BBEJICHUIO B aKTHUBHBIN CJIOBApb OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3y4aemble TepMUHBI BBOASTCS Ha MOJIUCEHCOPHOM OCHOBE, 00s13aTelIbHA BU3YaJIbHAS
HOJAEepAKKa, AITOPUTMBI pabOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI AJIs1 AKTYyaIU3aliuu
TEPMHUHOJIOTUU.

B cBsi3u ¢ ocobbsIMu 00pa3oBaTenbHBIMU NOTpEOHOCTIMU 00y4aromuxcs ¢ 311P,
IpY IJIAHUPOBAHUM PabOThl YUEHHKA HA YPOKE CJIEyET NPUIEPKUBATHCS CIACAYIOLUIUX
MOMEHTOB:

1. Ilpu ompoce HeEOOX0AMMO: JaBaThb QJIrOPUTM OTBETa; pas3pelaTh
HOJIb30BAThCS MIAHOM, COCTABJICHHBIM IIPH MOJArOTOBKE JOMAIITHETO 3aJaHMsl; 1aBaTh
00J1blIe BpEMEHU T'OTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh AeaaTh IpeIBapUTEIIbHbIE
3aIllCH, T0JIb30BAThCS HATIISIIHBIMU ITOCOOUSIMHU.

2. Ilo BO3MOXXHOCTH 3a/1aBaTh OOYYAIOUIUMCSl HABOJSIIME U YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE IOMOTYT UM IIOCJIEOBATEILHO U3JI0KUTh MAaTEpUAl.

3. CucremaTnuecku MpOBEPSITh YCBOEHHE MaTepHalia Mo TeMaM YPOKOB, AJIs
CBOEBPEMEHHOI'0 OOHAPY>KEHUS POOENIOB B MPOLIEAIIEM MaTepuase.

4. B mporuecce U3y4eHHss HOBOIO MaTepuasia BHUIMaHUE YYEHUKOB oOpalaercs
Ha Haubosee CI0XKHbIE pa3zebl u3ydyaeMoil TeMbl. Heobxonumo ydamie oGpamaThest K
HUM C BOIPOCaMHU, BBIICHSIOIIMMY IOHUMaHKE y4eOHOTr0 MaTepHala, CTUMYJIUPOBaTh
BOIIPOCHI IIPY 3aTPYAHEHHUSIX B YCBOEHUN HOBOTO MaTepHaia.

Mecto yyeOHOro npeaMera «®U3nuKa» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00Iero o0pa3oBaHus yueOHbI npeaMet « Pr3uka» BXOIUT B
npeaMeTHyro obnacte «EcTecTBeHHBIE HayKuW» U SIBISIETCSl 00SI3aTENIbHBIM IS
m3yuenus. Cozaepxkanue yuyeoHoro npeamera «Duzukay, NpelicTaBICHHOE B
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[Ipumepnoii paboueit mnporpamme, coorBeTcTByeT @PI'OC OOO, IlpumepHoii
OCHOBHOU  00Opa3oBaTelbHON MporpaMMe OCHOBHOrO oO0miero oOpa3oBaHus,
[IpumepHOl aganTUPOBAHHON OCHOBHOM 00pa30BATENBbHOI MpOrpaMMe OCHOBHOI'O
o0111ero oOpa3oBaHusi 00YUAIOIMIUXCA C 3aJIEPAKKON MICUXUYECKOTO Pa3BUTHSL.



COLAEPXAHUE YUYHEBHOTI' O IIPEJIMETA «®U31UKA»

7 KIIACC

Pa3nen 1. ®u3nka u eé posib B IO3HAHUHN OKPYKAKOIIEro MUPa

dusuka — Hayka o npupoge. SApnenus npuponsl (MCL). Gusudeckue sBnenus:
MEXaHUYECKUE, TEILIOBBIC, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBbLIE, 3BYKOBBIC.

®uznyeckue BelUYUHBL. M3Mepenue ¢usmueckux BeaMuMH. Dusuueckue
npubopwi®. [loepewnocms uzmepenuii. MexayHapoHas CHCTEMA €IUHHUIL,

Kak ¢u3nka u 1pyrue ecTeCTBEHHbIE HAyKU U3y4aloT pUpoay. Ecmecmeenno-
HAYUHbILL  MemooO NO3HAHUA: Haba0OeHue, NOCMAHO8KA HAYYHO20 60Npocd,
8bIOGUIICEHUE — 2UNnome3, IKCHePUMeHm NO Npogepke 2unomes, O00BACHEHUe
Habnoodaemozo saenenus. Onucanue Quzuiueckux A6NeHUl ¢ NOMOUWbIO MOOeNel.

[Ipenmer u MmeToabl HUUKH.

Hemoncmpayuu®

1.  MexaHuuYecKkue, TEIUIOBLIE, JJICKTPHYECKUE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2.  ®usuueckue npubOPHI U IPOLEAYPa NPAMBIX H3MEPEHHUH aHAJIOTOBBIM U

U (GPOBBIM MPUOOPOM.
3. OmpenienieHre MOTPEIIHOCTH SKCIIEPUMEHTA.
@ponmanvusle 1adopamopHvie padomsl unu INEKMPOHHAA 0EMOHCMPAYUA.
1.0mpenenenne IEHBI JEJEHUS HM3MEPUTEIBHOro mpubopa (MCIONb3ys
TEXHOJIOTHUECKYIO KapTy IKCIIEPUMEHTA).
2. I3mepenne 00bEéMa )KUIKOCTH U TBEPIOTO Tea
3. Onpedenenue pasmepos Mavix mei.

Pasnen 2. [lepBoHavyajibHbIe CBe/IeHHsI O CTPOCHUH BelllecTBA

CtpoeHue BelllecTBa: aTOMbl M MOJIEKYJBI, ux pasmepwvl. Onvimol,
0okasvlearowue OUCKpemHoe CmpoeHue euiecmad.

JIBrokeHrne dactuil BemecTBa. CBs3b CKOPOCTHM JIBUKEHHMS YacTHUI[ C
TeMriepatypoil. bpoyHoBckoe paBwxkenme, auddysus. Bzaumooeiicmsue wacmuy
sewecmea: npumsdicerue U OMmmaiKusaHue.

ArperaTHble COCTOSIHUSI BEILIECTBA: CMPOeHUe 2a308, HCUOKOCMeEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesszv medncoy ceoticmeamu 6eujecms 6 pazHbulX
A2pecamuuvlX COCMOSHUAX U UX AMOMHO-MONEKVAAPHbIM cmpoeHuem. OcobenHocmu
azcpe2amuuvlx COCMOSHUL 800bL.

HMemoncmpayuu®

1 MC — snemenTHI cosieprkanust, BKIIOYAKONIME MEXKITPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHUPOBaHNH.

2 311ech U anee KypCHMBOM 0003HAY€EHBI TEMBI, H3yUEHNE KOTOPBIX IPOBOIMTCS B 03HAKOMHUTENBHOM IUTane. [lemaror
CaMOCTOSITETBHO OIPEZETIeT 00BbeM H3yIaeMOoro MaTepHaa.

3 Bee Jlemonctpanyu u JlaGopaTopHbIe paboThI, IPEICTABJIEHHBIE B CONEPKAHNH, TOTYCKAETCS (MOYKHO) IPOBO/IHT,
WCTIONB3Ys MH(OPMAILMOHHBIE M 3JIEKTPOHHbIE TEXHOMOTHH (IIH(poBBIe 00pa30BaTENBHBIE PECYPCHI).

* 311ech M nasnee NPUBOIUTCS PACIIMPEHHBIN TIEPEYEHb JabopaTOPHBIX PAGOT U ONBITOB, M3 KOTOPOTO yUHTENb JIENAET
BBEIOOp MO CBOEMY YCMOTPEHHIO.
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1. Ha6mronenre 6poyHOBCKOIO IBUKEHUS.
2. HaGmonenue nuddysum.
®Dponmanvusle 1a60pamopHvie padomovl U ONbIM bl

1. Ounenka pauameTpa aroMa METOJOM PsiAOB (C  MCHOJIB30BAHHEM
dotorpaduii).
2. OnbIThl MO HAOIIOJEHUIO TEIVIOBOIO PACIIMPEHUS Ta30B.

3.0nbITHl 110 OOHAPYXKEHUIO ACHCTBHUS CHUJ MOJICKYJSIPHOTO TPUTSIKEHUS
(371eKMpPOHHAA OeMOHCMPAUU).

Paznen 3. /IBu:KeHHe U B3auUMOo/ieiicTBHE TeJl

Mexannyeckoe JBH)KEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBUIKCHUE.
Ckopoctb. Cpedusisi ckopocmb Rpu HepasHOMEPHOM OgudiceHuu. Pacyér nytu u
BPEMEHU JIBUKEHHUS.

SIBnenue wuHepuUU. 3akoH uHepyuu. Bzaumooeticmseue men Kak NPUYUHA
uUsMeHeHusi ckopocmu OgudxceHusi men. Macca kaxk mepa unepmHocmu mend.
[InotHOCTH BemiecTBa. C6543b NIOMHOCIU C KOIUYECMBOM MOIEKY]l 8 eOUHUYye 00bEMa
geujecmaa.

Cuna kak XapakTepucTuka B3auMmojeucTBus ten. Cura ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpto Ounamomempa. SIBIEHUE TATOTEHUS W CHIIA
Tsokectd. Cuna msoicecmu una opyeux nianemax (MC). Bec tema. HeBecoMoCTb.
CnoxeHue cui, HalpaBJIEHHBIX MO OAHOUN mpsamoil. PaBHoxeicTByromas cui. Cuna
mpeHus. Tpenue ckonvoicenus u mperue nokos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®
HaGmronenre MeXaHU4YeCKOro JBUKEHUS Tea.

N3mepenune cKopocTu NPSIMOTMHERHOTO IBUKEHUSI.
HaGmronenue siBieHust THEPIIUU.

Ha6monenne n3MeHeHUs1 CKOPOCTH IIPU B3aUMOCHCTBUH TEIL.
CpaBHeHHE Macc 10 B3aUMOJIEUCTBUIO TEI.

Ciio)keHue CUJl, HalpaBJIECHHBIX 110 OJHOMN MPAMOIA.

7. JleMOHCTpanus CUIbl YIIPYTOCTH HAa Pa3IMYHbIX MaTepuaiax.
@ponmanvHole 1a00pamopHbvle padomvl U ONbIMBL,

ok wnE

1. Onpenenenue CKOPOCTH PABHOMEPHOI'O JIBHKEHUS (ILIapUKa B )KHIKOCTH,
MOJIEITH JICKTPUIECKOTO aBTOMOOWJIS U T. 11.) (371eKMPOHHASA OEMOHCMPAUUSL).

2. Onpenenenue cpeaHell CKOPOCTU CKOJBXKEHUsI OpycKa WIHM MIapuKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4, OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsiKeHUs (IefopMarinmn)
MPY>KUHBI OT TPUIOKEHHOU CHIIBI.

d. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT

BEca Tella M XapakTepa COMPUKACAIOUIUXCS MOBEPXHOCTEN.

Paznen 4. JlaBjieHue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB
HaBnenue. Cnocobvl ymenvuieHus u yseauueHus oaeneHus. [lasnenue easa.
3asucumocms Oasnenus eaza om oovéma, memnepamypwi. Ilepedaua oasnenus
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MmeeépobiMU menamu, icuokocmsamu u eazamu. 3axou Ilackansa. Ilhesmamuueckue
MawiuHbl. 3aBUCUMOCTD JABJIEHUS KUAKOCTH OT Tiyounsl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnu u atMmochepHoe AaBieHue. [lpuuunvl cyujecmeosanus
go30ywHot o6onouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasneHus. 3a8ucumocms ammocghepHo20 0asieHus Om 8blCOMbl HAO YPOGHEM MODAL.
IIpubopwl ons usmepenus ammocgheprozo 0asneHus.

eiicmeue orcuokocmu u 2asa Ha nocpyxcénHoe 8 Hux meno. BeITaakuBaronas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasarue.

JHemoncmpayuu
3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBineHus: KUAKOCTHIO U TA30M.

CooOmatoiuecs cocy/bl.

I'mppasinnueckuii mpecc.

[IposiBnenue nercTBUs aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJTKUBAIOIICH CUJIBI OT 00BbEMaA MOTPYKEHHOW YaCTH
TeJa U TUIOTHOCTH >KUIKOCTH.

7. PaBeHCTBO BBHITAJIKUBAIONIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue iaBaHus Tel: IUIaBaHUE W MOTPYKEHUE T B 3aBUCUMOCTH
OT COOTHOIIICHUS MJIOTHOCTEHN TeJla U )KUIKOCTH.

DponmanvHule 1ad6opamopHvle padomsl u OnbvINbL

oakrwnE

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOM
B JKUJIKOCTB YaCTH TeJa.

2. OnpeneneHue BBITAJIKMBAIOMIEH CHJIBI, JCHCTBYIOLIEHW Ha TeJo,
MOTPY>KEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITUIKHBAIOIIEH CHIIBI, JIEMCTBYIOIIECH Ha
TEJO B KMJIKOCTH, OT MacChl TeJa.

4, OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIICH CHIIBI,

JEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHOH B )KMIKOCTh YaCTH TeJla
1 OT INTOTHOCTH JKUJIKOCTH.

5. KonctpynpoBanue  apeomerpa  wiu KOHCTPYHUPOBAHHUE JIOKHU
U ONpEJIETICHUE €€ TPY30I0AbEMHOCTH.

Pa3zpnen 5. Pabora 1 MOIIHOCTH. DHEPrus

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHM3MBbI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTb. [Ipagusno
pasnogecus puruaza. llpumenenue npasuna pasHosecus pviuaza K O10Ky. «3010moe
npasuno» mexanuxu. KIIJ] mpocThix Mexanu3smMoB. [IpocTeie MeXaHU3Mbl B OBITY U
TEXHUKE.

Mexannueckass sHeprusi. Kunemuueckas U  NOMEHYUAIbHAS — DHEP2UsL.
lIpespawenue 00no2o 6uda mexanuueckou 3Hepeuu 8 Opy2ou. 3aKOH COXPaHEHUs
SHEPIUM B MEXaHUKE.

Jemoncmpayuu

1. [TpuMepbl IPOCTHIX MEXAHU3MOB.
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Dponmanvhsle nabopamopnvie’paéomot u onvimot*

1. Onpenenenue pabOTbl CHIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUM TeJa
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycinoBHil paBHOBECHS phlyara.

3. N3mepenune KITI HAKJIOHHOU IJIOCKOCTH (31exkmponnan
demoncmpayus).

4, N3yuyeHnue 3akoHa COXPAHEHMS] MEXAHUYECKOW SHEPTUu (271eKmpoHHAaA
demoncmpayus).
8 KUIIACC

Pa3nen 6. TensioBble siBJ1eHUSA

OcHosHble  NON0JCeHUss  MOAEKVIAPHO-KUHEeMUYEeCKOU meopuu  CMmpoeHus.
gewecmea. Macca u pazmepvr amomoe u monekyr. Onvimvl, noomeeparcoaoujue
OCHOBHbBIE NOJIOJACEHUSI MONEKVIAPHO-KUHEMUUEeCKOU Meopuu.

Mopaenun TBEPAOro, KUAKOTO M Tra3000pa3HOTO COCTOSTHUW  BEIECTBA.
Kpucmannuueckue u amopguoie mena. ObvicHeHue c8oucme 2a3os, Huokocmell u
MEEPObIX Mmell HA OCHOBE NOJIONCEHUL MOJNEKYIAPHO-KUHEMUYecKou meopuu.
CwmauuBaHue u kanuaiapHule aeieHus. Tennogoe pacuiupernue u coxcamue.

Temneparypa. Céa3b memnepamypuvl cO CKOPOCHbIO MENN08020 OBUNCEHUS
yacmuy.

Buyrtpennsii  sHeprusi. Cnocobvl  uzmeHeHus:  GHYMpPEHHel  dHepUU:
menjonepeoaya u cogepuienue pabomol. Buovl menionepedauu: menjionpo8ooHOCHb,
KOHBEeKYUsl, U3TYYeHuUe.

KommaecTBo TemnoTel. Yoenvnas mennoémxocms sewecmsa. Tennooomen u
menjiogoe pasHosecue. YpasHenue meniogozo o6aiauca.

IInasnenue u omeepoesanue Kpucmaiiuieckux eewjecms. YoenvHas menioma
nnasnenus. Ilapoobpazosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjioma  napooopasoéanus.  3asUCUMOCMb — mMeMnepamypvl — Kuneuus  om
ammocgeproco dasnenus. Braxcnocms 6030yxa.

DHeprus TOIUIUBA. YoenvHas menioma c2opaHusl.

Ipunyuner pabomer mennosvix osucameneu. KII[] mennosozco oOsucamens.
Tennosvle 0guecamenu u 3awuma okpycarouei cpeovt (MC).

3axon coxpanenus u npegpaujeHus sHepauu 8 menioswix npoyeccax (MC).

Jemoncmpayuu
HabGmronenre 6poyHOBCKOTO JTBUIKEHUSI.

Ha6monenne nuddysum.

HabGmoneHne siBjeHNN CMaYMBaHUS M KaTWJUIIPHBIX SIBICHUH.
HaGmroenne TemioBoro pacumpeHust Tell.

N3meHeHne namieHus rasa npu U3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXCHUU.

Ok whE

6. [IpaBuna u3MepeHus: TeMIepaTyphbl.
1. Bunpr Temionepenaym.
8. OxnaxieHre Ipu COBEPILICHUN PaOOTHI.
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9. HarpeBanue npu coBepiieHuy padoThl BHEIIHUMH CHIJIAMHU.
10. CpaBHeHHE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGmroneHue KUNEHUS.

12. HaGnroaeHue noCTOSIHCTBA TeMIEPATyphl MPH IIABICHUU.
13. Mopenu TENIOBBIX JBUTATENEH.

@DponmanvHule 1a00pamopHbvle padomvl U ONbIN b

1. OnbITEL IO OOHAPYKEHUIO JEHUCTBUS CHJI MOJEKYJISIPHOTO MPUTSIAKEHUS
(371eKmpoHHan 0emMoHcmpayus).

2. OMnbITHI IO BBIPAIIMBAHNUIO KPUCTAJIOB ITOBAPEHHOW COJIM WJIH caxapa.

3. OnbITel 110 HAOJIOCHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEJI.

4, OrnpeneneHue qaBiaeHUs BO3yXa B OaJJIOHE IIMPHUIIA.

5. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro
00bEMa U HArPEeBaHUS WIN OXJIAXKICHUS.

6. HaGmonenne m3aMeHeHUs BHYTpPEHHEW DHEPTUM Tejla B pe3yJibTare
TEIJIoTNepe1auu U pabOThl BHEITHUX CHUJL.

7. UccnenoBanue siBICHUS TEIUIOOOMEHA TMPU CMENIMBAHUHM XOJIOJHOW H
ropsiueu BOJIbI.

8. HccnenoBanue npoiiecca UCapeHusl.

Q. OnpenenieHue OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

10.  Onpeoenenue yoenvHoti meniomsl NAAGIEHUS TbOA.

Paznen 7. DileKTpuYecKHe U MATHUTHBIE SIBJICHUSI

Onekmpuzayus men. JIBa pojia 3JIEKTPUUECKUX 3apsalioB. BzaumoneiicTBue
3apsHKEHHBIX TEIT.

Dnektpuueckoe mone. [lpunyun cynepnosuyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. nemeHmapHbulll 21eKmpuyeckKuti 3apso.
Cmpoenue amoma. IIpOBOJHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsaa.

DNeKTpUUecKud TOK. VYcenosus cywecmeoganuss 921eKmMpuyecko2o moka.
HNCcTOYHMKM TIOCTOSSHHOTO TOKa. JIeMCTBHS DJIEKTPUUECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MarHUTHOE). DNIeKmpudecKuil mox 8 HCUOKOCMSX U 2a3aX.

PaGota ®w MOIIHOCTH JJNEKTPUUECKOTO TOKa. 3akon [lcoyrs—Jlenya.
Onekmpuueckue yenu u nompebumenu IIeKMPUYECKOU OSHepeuu 8 Oblimy.
Onektpuueckas uenb. Cuna Toka. DiekTpudeckoe HamnpspkeHue. ConmpoTHBIEHUE
MPOBOJHUKA. YOenbHoe conpomusnenue sewyecmsa. 3akoH OMa I ydacTKa ICTH.
[locnenoBaTenbHOe W MapajjielbHOE COEAUMHEHHWE MPOBOJHUKOB. Kopomkoe
3aMbIKAHUe.

[TocTostHHBIE MarHUTHL. B3auMoaelcTBHE TOCTOSSHHBIX MarHuTOB. Mazsnumnoe
nozne. Maznumnoe none 3emnu u e2o 3uadenue 01 xcusnu Ha 3emie. Onvim Spcmeoa.
Mazcnummnoe none snekmpudecko2o moka. llpumenenue 31eKmpomMacHuUmMo8 6 mexHuKe.
eiicmeue maznumno2o nois Ha NPOGOOHUK C MOKOM. DAEeKMPOOsuUcameb
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nocmosinHo2o mokxa. Mcnonv3oeanue snekmpoosucamenei 6 MexHUYecKux ycm-
PpouUCmeax u Ha mpancnopme.

Onvimul @apades. Aenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpozcenepamop. Cnocobwl noyyuenus 31eKmpuieckol Inepeuu. INEKTPOCTaAHIIUN
Ha BO30OHOBIIIEMbIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu
DIeKTpur3anus Tel.

JIBa posia SJEeKTpUUYECKUX 3apsJI0B U B3aUMO/ICHCTBHUE 3apPSXKEHHBIX TE.
Y CTpONCTBO U AEHUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTuueckast MHIYKIIHS.

3aK0OH COXpaHEHHUsI DIICKTPUUECKUX 3apsI/IOB.
[TpoBOAHUKY U TUDTIEKTPUKHU.

MopaenupoBaHue CUIOBBIX TUHUN IIEKTPUUECKOTO TOJIS.
NcTouHnky mocTOSTHHOTO TOKA.

JIeHlcTBUSA DIIEKTPUUYECKOTO TOKA.

0. DJeKTpUYECKUM TOK B KHUIKOCTH.

1. Ta30BbIi pa3ps.

2. HM3mepenue cuiabl TOKa aMIIepMETPOM.

13. H3MepeHue 3JeKTPUIECKOT0 HAMPSIHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH COMPOTUBIICHUM.

15. BzaumopeiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHre HEBO3MOXKHOCTHU Pa3EICHUS MOIOCOB MarHUTAa.

17. MonenupoBaHUE€ MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarunuTHoOe€ 1moJyie ToKa. DJIEKTPOMArHHUT.

20.  JleiicTBHE MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

21. DnekTpoaBUTaTeb MOCTOSHHOIO TOKA.

22. HccnenoBaHue SIBICHUS AICKTPOMAarHUTHONW WHTYKITHH.

23.  Omnpiter dapanes.

24. 3aBUCHUMOCTH HAIpaBJICHUS UHIYKIIMOHHOTO TOKa OT YCIOBUU €ro
BO3HUKHOBEHHUS.

25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

DponmanvHule 1ab60pamopHvle padbomsvl U OnbimMbl

R BRO©OONOORWDNE

1. OneiThl MO HAONIONCHUIO DJICKTPHU3AlUA TEN HWHAYKIUMEH U TpHU
COTPUKOCHOBEHUMU.

2. HccnenoBanne nEUCTBHSI DJICKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
TUDIICKTPUKH.

3. COopka u mpoBepKa pabOTHI MIEKTPUUECKON IETTH MMOCTOSTHHOTO TOKA.

4, N3mepeHue u perympoBaHue CUJIBI TOKA.

5. N3mepenne u perynmmpoBaHUE HAMPSIKCHUS.

6.  Uccnedosanue 3asucumocmu cuibl moka, uoyuje2o uepes pesucmop, om

conpomueierusl peaucmopa u HanpAasNCeHusl Ha pesucmope.
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7. Onvimei, oemMoHcmpupylowue  3a8UCUMOCHb 9NEeKMPUYECcK020
CONPOMUBIEHUs NPOBOOHUKA OM €20 ONUHbL, NIOWA0U NONEPedHO20 CedeHusl U

Mamepuana.

8.  Ilposepxa npasuna cnodcenus HANPAN*CEHUU NpU NOCIE008AMETbHOM
COeOUHeHUU 08YX Pe3UCMOPO8.

9.  Ilposepxa npasuna 0Ons cuibl MOKA HpU NAPALIETbHOM COCOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenue pabOThI SMESKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEUCTOP.

11. OnmnpeneneHre MOIIMHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEPe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

13. HccnenoBaHue MarHUTHOT'O B3aUMOJICUCTBHUS MMOCTOSIHHBIX MAarHUTOB.

14. V3yyeHue MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB TIPH  HUX
00bEIMHEHUH U Pa3/IeICHUN.

15. HccnenoBaHue AeHCTBHS DJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OneITl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aHMOJICHUCTBUS
KATYIIKWA C TOKOM M MarHuTa OT CUJIbI TOKA U HaNpaBJICHUS TOKA B KATYIIIKE.

17. W3yyenue nedcTBHUs MAarHUTHOTO IOJISl HA TPOBOJHUK C TOKOM.

18. Uzyuenue pabomwl snekmpoosucamensi.

19. Usmepenwne KIIJ] anexTpoaBuraTeIbHON yCTAaHOBKH.

20. OmnbpIThl MO UCCIENOBAHUIO SBJICHUS AJIIEKTPOMArHUTHOW WHIIYKIIMH:
UCCJIE0BAaHNE U3MEHEHUI 3HAUCHHS U HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUsI

Mexanuyeckoe JABWXKeHUWE. MarepuanbHas Touka. (Cucrtema OTCYETA.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JBUKECHHS. PaBHOMEpHOE MpPSMOJIMHEHHOE
nBuwxeHue. Hepasnomeprnoe npsamonuneiinoe ogudicenue. CpeaHsis U MCHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUNCEHULL.

VYckopenue. PagHnoyckopennoe npsimonuneunoe osudcenue. (CBOOOIHOE
najgenue. Onvimul I anunesi.

Jluneunas u y2nosas ckopocmu. LlenmpocmpemumenvHoe ycKopeHue.

[Tepseiit 3akoH Hprotona. Bropoii 3akon Herorona. Tpetuii 3akon HeroToHa.
lpunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuia mpenusi CKOJIbIHCeHUs, CUld
MpeHusi NOKos1, Opy2ue 8Udbl MpeHUsL.

Cuna TSXKECTHU M 3aKOH BCEMHUPHOrO TSATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najaenus. Jeuoswcenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecue martepuanibHON TOUYKH. AOGconromuo meépooe meno. Pasnosecue
Meep0020 meaa ¢ 3aKpenyiéHHol ocvio epaujerus. MOMEHT cwibl. Llenmp masxcecmu.
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Nmnynec Tena. Hsmenenue umnynvca. Mmnynsc cuivi. 3aKOH COXpPaHECHUS
ummnynbsca. PeaktuBnoe asuxenue (MC).

Mexanunueckasi paboTa u MOIIHOCTh. PaboTa Cuil TSKECTH, ynpy2ocmu, mpeHus..
Cesa3b aHepeuu u pabomei. lloTeHIIMATbHAS SHEPrus TeNa, MOJHATOTO Ha
MOBEPXHOCTBIO 3eMIU. [lomenyuanvruas suepeus cocamou npyxcunvl. Kunernueckas
sHeprus. Teopema o Kunemuyeckou SHepeuu. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu

1. Habmronenne MexaHN4eCcKoro JABMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHHE TyTel M TPACKTOPUI IBIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIFHO Pa3HBIX TeNl OTCYETA.

3. H3Mepenne CKOPOCTH B YCKOPEHUS PSMOJIMHEHHOTO JIBUKCHHSL.

4. HccrnenoBanre Mpu3HaKOB paBHOYCKOPEHHOTO JBUYKCHUS.

5. HaGmronenue nBu>keHUs Tea M0 OKPY>KHOCTH.

6. Habmronenne MexXaHWYeCKUX SIBJICHHI, TMPOHUCXOANIMX B CHCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHTEIIBHO
KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTh YCKOPEHHS T€Ja OT MACChl T€ja U JICMCTBYIOIIEH HA HEro
CHUTHL.

8. HaGmronenne paBeHCTBa CHIT TIPU B3aUMOACHCTBHUU TE.

9. N3MeHenune Beca Tena npu yCKOPEHHOM JIBUKECHUHU.

10. Ilepemaua umrynbca Npy B3aUMOJIEUCTBUH TEII.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEII.

12.  CoxpaHeHHe UMITyJIbCa MPU HEYTIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHHe UMITyJIbca MPU aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHue peakKTUBHOTO JIBHKCHUS.

15. CoxpaHeHue MeXaHUYECKOW SHEPTUHU ITPH CBOOOHOM ITa/ICHUH.

16. CoxpaHeHHMe MEXaHWUYECKOM OHEPIHMHM TPU JIBIDKCHHUU Tejla TIOJ
JNEVUCTBUEM TIPYKUHBI.

@ponmanvHsle 1a00pamopHbvie padomvl U ONbvIMbL

1. Koncmpyuposanue mpaxkma 05 pazeona u oanvhetiuieco pagHOMEPHO20
OBUIICEHUSL WAPUKA UTU MENEHCKU.

2. Ornpenenenue cpeaHeld CKOPOCTU CKOJBXKEHUSI OpycKa WM JBUXKCHUS
11apyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OrnpeneneHue yCKOpeHUs Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH T10
HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

5. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUA.

6. Omnpenenenue kKodppuiiMeHTa TPEHUS CKOIbXKEHUS.

1. OrnpeneneHue KECTKOCTU MPYKUHBI.
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8. Omnpenenenue padOTHI CHUIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUU Tela
M0 TOPU30HTAIFHON MTOBEPXHOCTH.

Q. Omnpenenenue pabOThHl CUJIBI  YIPYTrOCTH TpU  MOABEME Tpy3a
C MCTIOJIb30BAHNEM HETIOJIBHKHOTO U MOJIBIYKHOTO OJIOKOB.

10. HW3yueHue 3aKOHA COXpaHEHUS YHEPTHUU.

Pa3znen 9. Mexannueckue Ko0J1e0aHUS U BOJTHBI

Konebarensnoe nBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHUMN: MEpUoO,
4acToTa, aMIUIUTyAa. Mamemamuyueckuii u npyscunnsviii masmuuxu. llpespawenue
SHepauU NPU Ko1edamenbHOM O8UNCEHUU.

3aryxatomue kosebanusi. BeinyxaeHHsie konebanus. Pesonanc.

Mexannueckue BoJIHBI. CBOHCTBA MEXaHMYECKUX BOJH. [IpodonbHbie u
nonepeutvle 80JHbL. [IUHA BOIHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80IHbL 8 MEEPOOM meite, ceticmudeckue 80aHbl (MC).

3ByK. [ pomkocmo 38yka u evicoma moua. Ompadgxcenue 38yka. Ungpazsyx u
VILMPA3BYK.

JHemoncmpayuu

1. HaOmnronenune koineOaHUi T€I MOJ JEWCTBUEM CHJIBI TSKECTHU U CHIIBI
yIIPYTOCTH.

2. HaGmronenre kosie0anuii Tpy3a Ha HUTH M Ha MIPY)KUHE.

3. HaGmroieHre BRIHYKICGHHBIX KOJIeOaHUN U pe30HaHCA.

4, PacnpocTpanenne npooJIbHBIX U TIOTIEPEYHBIX BOJIH.

5. HaGmroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKUI pEe30HAHC.

@ponmanvHule 1abopamopHbvie padonvl U ONbIMbL

1. OmpeneneHne dYacTOTHl M Iepuoja KoJieOaHMM MaTeMaTHYECKOIO
MasiTHUKA.

2. OrnpeneneHue 4acTOThl U TeproAa KojaeOaHUW MPYKHHHOTO MasTHUKA
(3/1eKmpoHHas 0emoHcmpauus).

3. HccnenoBanue 3aBUCUMOCTH MEpUOa KOJIeOaHUH MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnenoBanne 3aBHCUMOCTH  IlepuoAa  KoieOaHUW  MPYKUHHOTO
MAasiITHUKA OT MacChl Ipy3a (271eKMPOHHAA 0EMOHCMPAYUU).

d. [TpoBepka HE3aBUCUMOCTH MEpHOJIa KOJIeOaHUN TPy3a, MOJABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh TNE€pHOJa  KoJieOaHMIt
MPYKMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenue  yckopeHus  CBOOOJHOTO  MajaeHUS  (2/1eKmpoHHAsA
demoncmpauusi).

Pa3nen 10. DieKTpoMarHuTHOE MoJIe U 3JIeKTPOMATHUTHBIE BOJTHBI

DJICKTPOMAarHUTHOE  TOJIe.  JJEKTpOMarHutHele  BOdHBL.  Ceoticmea
anekmpomacHumuslx 60aH. Illkana snekmpomacHummnbix 6oaH. Hcnoavzosanue
INEKMPOMACHUMHBIX 80IH OJisL COMOBOU CEA3U.
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DJIeKTpoMaruuTHas mnpupoga cBera. CKOpocTh cBeTa. BOIHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu

1. CBoiicTBa AEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

@ponmanvhsle 1abopamopnvie’ pabomol u onsimor*

1. N3ydenne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIbBIO

MOOUIBHOTO TesedoHa.

Pa3nen 11. CBeToBBI€ sIBJIEHUS

JlyueBas mojenb cBeta. cTounuku cBera. [lpsamonunelinoe pacnpocmpanerue
ceema. 3ammenusi Connya u Jlynwi. OTpaxeHnue cBeta. [lnockoe 3epkano. 3akoH
ompasiceHus ceema.

[Ipenomnenue cBeta. 3akoH TNpenomiieHHs cBeTa. [lonHoe 6HympeHHee
ompadcenue ceema. Hcnonv3oganue NOIHO20 6HYMPEHHE20 OMPANCEHUS 8
ONMUYECKUXx c6emoBooax.

Jluaza. Xon unyuedr B juH3E. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bauzopyxocms u
0a1bHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexkmp. Onvimor Hoiomona. Cnoowcenue
CHeKMPAlbHbIX YBEMOS.

JHemoncmpayuu
[IpssMoMHEWHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue nzoOpakxeHU# B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoie JuH3e.

XoJ JIydeu B pacCEHUBaIOIIECH JIMH3E.

[TomyueHnne n300pakeHUI C MOMOIIBIO JIMH3.

[Tpunaun neiictBus goToamnmnapaTa, MUKPOCKOIIA W TEJIECKOIA.
0. Mopnens rnasa.

1. PasznoxeHue 6en0ro cBeTa B CIEKTP.

12. Tlomydenue Genoro cBeTa MpHU CIOKEHUU CBETA Pa3HBIX I[BETOB.
@ponumanvHsle 1a00pamopHbvie padomvl U OnbvIMbL

RHBPBOoo~NoO AWM R

1. HccnenoBanne 3aBUCUMOCTH yria OTPa)XKEHUsI CBETOBOIO Jydya OT yrjia
MaJICHuUs.

2. N3ydeHne xapaKTepuCTUK U300paKeHUsI TPEAMETA B IIJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIIEHUS CBETOBOTO Jiy4a OT yria
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4, [Tonmy4yenne n3o0pakxeHU# C MOMOIIBIO COOUPAIOIIEH JIMH3HI.

5. Onpenenenue GOKYCHOTO PACCTOSHUS M ONITHYECKOM CHITBI COOMparomiei

JIUH3BI (271eKMPOHHAA 0EMOHCIPAUUL).
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6. OnbITEl MO pa3JIOKEHUIO OEJIoro CBeTa B CIEKTp (271eKmpoHHAasA
Jemoncmpauus).

1. OMnbITEL IO BOCTIPUSITUIO I[BETA MPEIMETOB MPHU UX HAOIIOJCHUU Yepe3
LIBETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE sIBJIEHUSA

Onvimul Pezepghopoa w miianetapHas mojeib aroma. Moxenbs atoma bopa.
Hcnyckanue u noznowenue ceema amomom. Keanmui.

PanunoaktuBHOCTh. Anvgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonsei. PaouoakmueHnvle npespaujeHus.
Ilepuoo nonypacnada amomuulx soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO W MAaCCOBOTO YHCEN.
Peaxyuu cunmesa u oenenus soep. Ucmounuku snepeuu Connya u 36€30 (MC).

SnepHast »HepreTuka. /leucmeus paouoaKmuGHuIX UIYVUEHUU HA JiCUBblE
opeanuzmvl (MC).

JHemoncmpayuu
CIHeKTpbl M3 TyYeHUS U TIOTJIOMICHUS.

CIIeKTphI pa3JIMYHbIX T'a30B.

CnekTtp Bogopoa.

HaGronenne TpekoB B kamepe BuibcoHa.

PaboTa cuéTurika HOHU3UPYIOMINX U3TYIESHHM.

Peructpanus u3nyyeHus: IpupOAHBIX MUHEPAJIOB U MPOTYKTOB.
(DPOHmaJleble J1abopamopHble padomsvl U ONbIMbl

oakrwdE

1. HccnenoBanue TpeKOB: M3MEPEHUE DHEPTUU YACTUIIBI N0 TOPMO3ZHOMY
nyTH (1o pororpadusiam) (In1eKmpoHHas 0emoncmpayus).
2. N3mepenune paarnoakTHBHOTO (OHA (271eKMPOHHAA 0eMOHCIMPAYUL).

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb

[ToBTOpHUTENHEHO-0000IIAIONTUI MOIYITh IPEIHA3HAYCH I CUCTEMAaTHU3alluu U
00001TIeHUS TIPEMETHOTO COJIEPKaHUS U OTIBITA JISATEIIBHOCTH, PUOOPETEHHOTO TIPU
M3YYEHHUH BCETO Kypca (pU3HKH.

[Tpu m3ydeHUM AAHHOTO MOMYJSI PEATM3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKCHHE MPEIMETHBIX WU
MeTaIpeIMETHBIX IJIAHUPYEMBIX PE3YIbTaTOB 00yUeHUs1, GOPMHUPYETCS €CTECTBEHHO-
Hay4YHas TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB UCCIICIOBAHUS SIBICHUNA TPUPOIBI
U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBACHATh (DU3MYECKUE SBIICHHS, MPUMEHSS
MOJIyYCHHBIC 3HAHWS, pemarh 3aJadd, B TOM YHCIE KAdYeCTBCHHBIE U
AKCIIEPUMEHTATBHBIC.

[TpuHIIMNIHATBHO ACSTEIBHOCTHBIA XapaKTep JAHHOTO pa3jelia peaanu3yeTcs 3a
C4€T TOTO, UTO yUaIrecs BHITIOMHSIIOT 33/I1aHMs, B KOTOPBIX UM TIPEJIaraeTcs:

" Ha OCHOBE TIOJYyYCHHBIX 3HAHWHA pACTO3HABAaTH W HAYYHO OOBICHATH
du3HUecKre SBICHHS B OKPYXKAIOIIEH IPUPOIC U MIOBCETHEBHOMN KU3HU;
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" KCHOJIB30BATH IOJ PYKOBOACTBOM IEAArora Hay4HbIE METOJbl MCCIIEIOBAHUSA
bu3MYeCKUX SIBICHUN, B TOM YHCIIE IS MPOBEPKU TUIOTE3 U MOJIYUYCHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C OMOPOM HA JUJAKTUYECKUM MaTepHas Mociie OOCYKIEHHUS C
NeJJaroroM Hay4yHble OCHOBBI HauOOJie€ BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MNPAKTUYECKOrO  HMCHOJB30BAHUSA  PA3JIUYHBIX
VMCTOYHUKOB JHEPIMM HA OCHOBE 3aKOHA MPEBPAILCHUS MW COXPAHEHMUS BCEX
U3BECTHBIX BUJIOB YHEPTHUH.

Kaxnas u3 Tem 1aHHOTO pazjiesia BKI0YAeT SKCIEPUMEHTAIBHOE UCCIIEIOBAHUE
o0o01IaroIero xapakrepa Ha yCMOTpEeHHE Tejarora W npu ero momoinu. Pazgen
3aBepIIAeTCsl MPOBEICHUEM JUArHOCTMYECKOW W OIEHOYHOM paboThl 3a Kypce
OCHOBHOM HIKOJIBI.

IIpuMepHBbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHue OIEHKU AOCTHXKCHUN IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
y4eOHOT0 MpeaMeTa MPoBOAUTCS B (opMe TEKYIIEero U pyOeKHOT0 KOHTPOJISL B BUJIS
KOHTPOJIBHBIX palOT.

7 kaacc

Konmponvuas paboma Ne 1 o teme «llepBoHadaibHbIE CBEICHUS O CTPOSCHUU
BEILECTBAY

Konmponvuas paboma Ne 2 o teme «Macca, III0THOCTh, 00BEMY.

Konmponvuas paboma Ne 3 o teme «CHIIBI B IPUPOJICY.

Konmponvuas paboma Ne 4 o teme «JlaBneHuey.

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Koumponvuas paboma Ne 2 no teme «TernnoBbie sIBICHUSY.

Koumponvuas paboma Ne 3 no reMe «ArperatHbie COCTOSHUS BEIIECTBAY.

Koumponvuas paboma Ne 4 no teme «DnekTpuueckuii Tok. Hampspkenue»,
«Conportusnenue. CoeJuHeHHE MPOBOAHUKOBY.

Koumponvuas paboma Ne 5 no teme «Pabota ¥ MOITHOCTH 3JIEKTPUUECKOTO
ToKay, «3akoH Jxoymsa —JIeHmay.

Hmoeosas nposepounas paboma

9 kiace

Bxoouas nposepounas paboma.

Konmponvnas paboma Nel o temMe «3aKOHBI JIBUKEHUS U B3aWMOJICHCTBUS
TEI.

Konmponvnas paboma Ne 2 no teme «MexaHudeckue KojieOaHus U BOJTHBIY.

Konmponvnas paboma Ne 3 o teme «QJIEKTPUUECKUE U MATHUTHBIC SIBICHUS.

Konmponvuas paboma Ne 4 no teme «CTpoeHUE aTroMa U aTOMHOTO f/ipa» U
«CtpoeHnue u 3OO BeeeHHom.

Hmoecosas nposepounas paboma.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O IIPEJIMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPASOBAHUA

B nenom pesynbTaThl ocBoeHusi oOydaromumucs ¢ 3IIP yueGHoro mpeamera
«Pu3uKa» TOJKHBI COBIMAJATh C pe3yJbTaTaMHU MPUMEPHON paboueld mporpaMmbl
OCHOBHOT0 00111eT0 00pa30BaHUsI.

Hau6onee 3HaunMMbIMU SBISIOTCS:

JIMUHOCTHBIE PE3YJIBTATBI:

MOTHBAITUS K OOYYCHHUIO | IIeJICHANIPABIICHHON TT03HABATEILHOM JISATCILHOCTH,

YCTAaHOBKA HAa OCMBICJICHUE JIMYHOTO OIbITa, HAOMIOACHUHN 3a (YU3UYCCKUMU
AKCIIEPUMEHTAMHU;

YCTaHOBKA Ha OCMBICIICHUE PE3YIhbTaTOB HAOJIOJICHUNA 3a MPUPOIHBIMUA H
TEXHOTCHHBIMH SIBJICHUSIMHU C TIO3UIUH (PU3UYECKUX 3aKOHOB,;

CIIOCOOHOCTh OIICHMBATh MPOUCXOMSIINE HM3MEHEHUS W WX IOCICICTBUS;
(GbOopMyIHpPOBAThH U OIICHUBATh PUCKHU, (POPMHUPOBATH OIIBIT;

NOBBIIIICHUE  YPOBHS  CBOCH  KOMIIETEGHTHOCTH  Yepe3  MPAKTHYECKYIO
JESATEIBHOCTD (IIPH COBMECTHOM BBITIOJIHCHHH JTA0OPATOPHBIX MPAKTHYECKUX PadboT);

yYMEHHE pa3audaTh y4eOHBIC CHTyallud, B KOTOpbIX ydamuiics ¢ 3[1P moxer
JCHCTBOBATh CaMOCTOSITENIBHO, ¥ CHTYallMd, TIEe CIEAYeT BOCIOIb30BATHCS
CTpaBOYHOHN HH(OpPMAIIHEH U APYTUMHU BCIIOMOTaTeIIbHBIMU CPEICTBAMHU;

CIIOCOOHOCTh TPHHHMATh pEHICHHE B J>KMU3HCHHONW CHTyallid Ha OCHOBE
nepeHoca TMOJNYYEHHBIX B XOJe OOydYeHHUS (QU3NYECKHMX 3HAHUH B aKTYyaJIbHYIO
CUTYAIHIO;

CIIOCOOHOCTh  COOJIIOJIaTh B TOBCEJHEBHOW IKM3HU TIpaBHJA JIMYHOU
0€30MacHOCTH Ha OCHOBE TOHWUMAaHUS (U3NYCCKUX SBICHUH W 3HAHWS 3aKOHOB
[1)76370 478

yYMEHHE KPUTHUYECKH OIEHUBAThH MOJYyUYEHHYIO OT coOeceqHrKa NHPOPMAITHIO,
COOTHOCS €€ CO 3HaHHWEeM (U3HUYECKUX 3aKOHOB;

CIIOCOOHOCTH TIEPEIaTh CBOM COOOPaKEHHSI, YMO3AKIIOUEHUS TaK, YTOOBI OBITH
MOHATBHIM JIPYTUM YEJIOBEKOM;

aJICKBaTHOCTh TOBENIEHUS OOYYarOMIETOCsl ¢ TOYKH 3PEHUS OMACHOCTH WU
6e30macHOCTH It ce0st WITH TS OKPY>KAOIIIHX;

yBaXEHHE K TPYAY U pe3yJbTaTaM TPYJI0BOH NESITEIbHOCTH;

yrayOjaeHne TPeACTaBICHUH O [EJOCTHONM KapTWHE MHUpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH M MPAKTHYECKUX YMEHUH.

METAHNPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHUBEPCANIbHBIMU YUEOHBIMU HOZHABAMEbHBIMU OCUICIBUAMU:

BBISBIISTH MPUYHHBI M CJIEACTBUS MIPOCTHIX (DU3NUECKUX SIBICHUM;

onpeaeaTh GU3NUECKUE MOHATHSA, CO3/1aBaTh 000OIICHUsI, YCTAaHABINBATh
aHaJIOTUH, KJIacCU(PUIIMPOBATh, CAMOCTOATEILHO BHIOMPATh OCHOBAHUS U KPUTEPUHU
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JUTSL KaccuuKaluu, UCTIONb3Ysl CIIPABOYHYIO0 MH(POPMAIIUIO U ONUPAsCh HA aJTOPUTM
y4eOHBIX JEHCTBU;

YCTaHABIMBATh IMPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMo3akiitoueHue (MHIyKTUBHOE, J€AYKTUBHOE, 110 aHAJIOTUN) U JIeTaTh
BBIBO/IBI 11OJ] PYKOBOJICTBOM I€AArora;

UCKAaTh WM OTOMpPaTh MH(POPMAIMIO WIM JAaHHBIE U3 UCTOYHUKOB C YYETOM
MpEIOKEHHON Y4eOHOM 3a/1auu U 3aJaHHBIX KPUTEPUEB.

CO03/1aBaTh, IPUMEHSITH U MPE0OPA30BbIBATH 3HAKU U CUMBOJIBI, MOJIETTH U CXEMBbI
JUTSL pelIeHusl y4eOHBIX M MIO3HABATEIBHBIX 3a]1a4;

C MIOMOIIBIO TIEJIarora Uik CaMOCTOSITENIbHO MPOBOJUTH OMBIT, HECI0XHBIN
AKCTIIEPUMEHT TI0 YCTAHOBJICHUIO 0COOEHHOCTEN (Pr3nueckoro 0ObeKTa MU SBJICHHUS;

npeoOpa3oBbIBaTh UHPOPMAITUIO U3 OJHOTO BHUAA B APYroil (TabJUIly B TEKCT U
mp.);

yCTaHABJIMBATh B3aUMOCBSI3b (DU3MYECKUX SIBJICHUN M MPOIECCOB, UCTOIB3YS
AJTOPUTM Y4EOHBIX JCHCTBHIA.

Osnaoenue YHUGepcanbHblMu yueoHbIMU KOMMYHUKAMUGHBIMU
delicmeuamu:

OCO3HAHHO HCMOJIb30BaTh PEUYEBBIE CPEJACTBA B COOTBETCTBUM C 3ajadyei
KOMMYHMKAIIMH JJIS1 BRIPOKCHUSI CBOMX MBICIICH U TTOTPEOHOCTEH ISl TIJTAHUPOBAHUSI
CBOCH JIEATEILHOCTH;

OpraHU30BbIBaTh yueOHOE B3aMMOJIECTBUE B rpyIine (OnpeAessaTh 001Iue ey,
pacrpenensaTh poiv, JOTOBAPUBATHCA IPYT C IPYTOM U T. 11.).

LEJIEHANIPABIEHHO UCIIOJIb30BaTh UH()OPMAITMOHHO-KOMMYHUKATHUBHbBIE
TEXHOJIOTUU, HEOOXOAMMBIEC JJIA PEIICHUS YYEOHBIX W TMPAKTHUUECKUX (PU3HUECKHX
3a1ay;

OpraHU30BbIBATh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO NEATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMU B TPOLIecce 3aHITHI (HU3UKOM.

Osnaoenue ynugepcanbHblMu YUeOHbIMU PE2YAAMUCHBIMU OCUCHBUAMU:

MOHUMATh IIEJIM €CTECTBEHHOHAYYHOTO0 OOYYeHHMsI, CTaBUTh U (HOPMYTUPOBATH
11 ce0s1 HOBBIE 3a71a4M B y4eOe 1 MO3HABATEeNIbHOMN JESTENbHOCTH;

oOHapyxuBaTh U (POpMyIHpOBaTH Y4eOHYIO MpOOJIEMy, OMPEACNITh IEeThb
y4eOHOM TEeATEITHLHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMOIIBIO YUYUTENS MIAHUPOBATH MYTH JOCTUKEHUS
nenel B (GU3MYECKUX SKCIEPUMEHTAaX, B TOM YHCIE albTEPHATHUBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosee 3G (PEeKTUBHBIE CTIOCOOBI pelIeHUs YUYeOHBIX M ITO3HABATEIIHHBIX
3a;ay;

COOTHOCUTh CBOM MPAKTUYECKHE ACHCTBUS C IJIAHUPYEMBIMU pe3yJbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEU JEITEILHOCTH B MPOLECCE AJOCTUKEHHS PE3YJIbTaTa,
OMpEeNeNATh CIOCOObI ACHCTBUI B paMKaxX MPEJIOKEHHBIX YCIOBUN M TpeOOBaHUM,
KOPPEKTUPOBATH CBOM JICMCTBUS B COOTBETCTBUU C U3MEHSIOMIENUCS CUTYaALIUEN;

NPaBUJIBHOCTh  BBIMOJHEHHS  DKCHEPUMEHTaJbHOM  y4eOHOM  3ajauw,
COOCTBEHHBIE BO3MOXHOCTH €€ PEILICHHUS;

BJIAJICHUE OCHOBAMHM CAMOKOHTPOJISI, CAMOOLEHKH, MNPUHATHUS PEIICHUN u
OCYIIECTBIICHUS] OCO3HAHHOI'0 BbIOOpa B yueOHOW U MO3HABATEIBLHOM JAEATEIbHOCTH;
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JaBaTh AICKBATHYIO OLICHKY CUTYallH U MPEAJIaraTh IJIaH €€ U3MEHEHHUS;

MPEeABUAETh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYThH MPU PELICHUH y4eOHOI
3a/1auy;

OCO3HABATh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

NPEAMETHBIE PE3YJIBTATBI

TpeOoBaHusi K NpeAMETHBIM pe3yJIbTATAM OCBOCHHMS Y4eOHOro mpeamera
«Pu3nkKa», pacnpeaejeHHbIe 10 roxamM 00y4eHust

PesynpTaThl mo romam (GoOpMyIUPYIOTCS MO MPUHIMIY J100aBICHHUS HOBBIX
pE3yIABTATOB OT roja K roAy (pe3yabTaThl OUEPETHOTO Iojia 110 YMOIYAHUIO BKIIOYAOT
PE3yNbTATHl MPEAbIAYIIUX JIET).

7 KJIIACC
[IpenmerHpie  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI — OTpakaTh
c(hOpMUPOBAHHOCTb Y O0YYAIOIIUXCS YMCHUM:

— OpUCHTHPOBATHCS B TMOHATHSAX W OINEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
bu3udYecKkue M XUMUYECKHE SIBICHUS; HAOIIOJEHUE, DKCIIEPUMEHT, MOJICIIb,
TUTIOTE3a; €IWHUIBI (DU3NUECKUX BEIUYMH; aTOM, MOJIEKyJia, arperatHble
COCTOSIHUSI BelecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JIBW)KEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MNPSIMOJIMHENHOE), TPaeKTOpHs,
paBHOJIEHCTBYIOMAs CHII, iepopmarust (yrnpyras, TulacTH4ecKasi), HeBECOMOCTb,
COOOIIAOIIHNECS COCY/IbI, C OTIOPOM Ha AUAAKTUYECKUN MaTepra

— paznuyaTh sBieHUSA (IuQQy3us; TEMIOBOE ABMKEHHUE YaCTHI[ BEIIECTBA;
paBHOMEpPHOE JBUKEHUE; HEPAaBHOMEPHOE JIBU)KEHUE; WHEpIIuS;
B3aUMOJICHCTBHE TEJ; pasHogecue meeépobix mejl C 3aKPEenieHHOU O0Cbio
epawjenus; mnepeaada AaBJICHUS TBEPJBIMU TeJlaMU, KUJIKOCTAMHU U Ta3aMmu;
aTMoc(epHOe JIaBJICHNE; TUIABAHUE TEJT; MPEBPAIICHHUS MEXaHUICCKOU YHEPTHH )
0 OIKMCAHUIO UX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTAHHOE (PU3HUECKOE SIBJIICHHE, MOCIE MPEABAPUTEILHOTO
00CYXICHUS C TICAarorom;

— pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3UUECKUX SIBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM YHuCjIe (PU3HUECKHE SBICHHUS B MPHUPOC: MPUMEPHI ABMIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KHBOM M HEXUBOW IPUPOAE; IACHUCTBUE CHIIBI
TPEHUS B MPUPOJIC U TEXHUKE; BIUSHHUE aTMOC(HEPHOTO MABICHUS Ha KUBOU
OpraHu3M; IUIaBaHUE PHIO; pbhlUuard B TeJI€ YEJOBEKa; MPU 3TOM IEPEeBOJAUTH
MpaKTUYECKyl0  3aadyy B y4eOHYI,  BBIIACIATH  CYIIECTBEHHBIC
CBOMCTBa/TIPU3HAKN (PU3MUCCKUX SBJICHUI C TIOMOIIBIO TIEarora;

— ONWCBHIBATh H3YyYCHHBIC CBOMCTBA TEl W (PU3HUYCCKUE SIBICHUS, HCIIOIB3YS
dbu3uveckre BEIMYMHBI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMs, ITYTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHUJIa YIIPYT'OCTH, CHJIa TSHKECTH, BEC Teja, Cujia
TpeHusi, AaBlieHHe (TBEPIOTO Tesa, KUAKOCTH, Ta3a), BRITAIKMBAIOIIAS CHUJIA,
MeXaHu4eckas paboTa, MOITHOCTD, IJIEUYO CHJIbI, MOMEHT CHUJIbI, KOd(PUITUEHT
MOJIE3HOTO AEHUCTBUS MEXaHM3MOB, KHHETUYECKAs ¥ MOTCHIIMAIbHAS SHEPTHS) C
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OTOpOM HAa CXeMy; TpH OINHUCAHUUA PACKPHIBATh (DU3UUCCKUN CMBICI
WCITOJIB3YEMbBIX BEJTUYHMH, MX 0003HAYCHHS W SIUHUIBI (PU3HUECKUX BEITUYMH,
Haxooums opMynvl, C8A3bI8AIOUWUE OAHHYIO PUIUUECKYI0 eIUUUHY C OPYeUMU
BEUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A8UCUMOCIEU  U3UYECKUX
geuyyH C OTIOPON Ha AUIAKTUYECKUN MaTepHUal;

XapaKTeprU30BaTh CBOMCTBA TeJ, (DU3UYECCKUE SIBJICHHS U MPOIECCHI, UCITOIB3YsI
npaBujia CIOXKEHUS CUll (BIOJIb OJHOM TpsiMoM), 3axon Iyka, 3axon Ilackans,
3axon Apxumeoa, npasuno pasnogecus pviuaza (610Ka), «3010moe Npasuio
Mexanuku, 3aKOH COXpaHEHUS MEXaHMYECKOW DHEpPruH; TMPH ITOM J1aBaTh
CJIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3aNUCHIGAMb €20 MAmemMamuiecKoe
8blpadicerue noo pyKo8oOCmMEoM nedazoza ¢ 00CyscoeHuem niana pabomol;
OOBSCHATHh (DU3UYECKUE SBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYallUui MPAaKTUKO-OPUCHTUPOBAHHOTO XapaKkTepa: P MOMOIIH
niefarora BeISIBJISATH IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 JOrMYecKuX IIaroB ¢ OMopor Ha 1—2 U3YYEHHBIX CBOHCTBA (PU3MUYECKHUX
SIBJICHUM, (PU3UYCCKUX 3aKOHA WUJTH 3aKOHOMEPHOCTH;

peliaTh TUIIOBBIC pacyEéTHBIC 3ajladyd B 1JeliCTBHE C ONMOpPOW Ha aJTOpPHUTM,
IpeIBApUTEIHLHO Pa300paHHbBI COBMECTHO C IEJaroroM, UCIOJb3ys 3aKOHBI U
(bopMyIIBI, CBsA3BIBaIONTUE (PU3UUCCKUE BEJTUYMHBI: HA OCHOBE aHAIIM3a yCIOBUS
3aJlayu 3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (U3MUECKUE BEIMYHUHBI B
dbopMynbl W TPOBOJAUTH  Pacy€Thl, HAXOIUThb CIPABOYHBIC JIAHHBIE,
HEOoOXOJIMMBIE ISl PEIIeHUs] 3aJlay, OLIEHUBATh PEATUCTUYHOCTh MOJYYEeHHOU
(buznUecKoi BETUYNHBL;

pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEUIUTH MPHU MOMOIIU (HU3HIECKUX
METOJIOB TOCJIe MPEABAPUTETHLHOTO OOCYKACHHS C IMENaroroMm; Mpu MOMOIIU
nejarora B ONMMCAHUM UCCIIEIOBAHUS BBIICTSATH IPOBEPSEMOE MPEIION0KEHHIE
(rumote3y), C ONOpPOM Ha JWAAKTUYECKUN Martepuan pa3iuyaTb U
UHTEPIPETUPOBATH TIOMYUYECHHBIH PE3yNIbTAaT, HAXOJUTh IMOCIE OOCYXKIEHHUS C
NeaaroroM OmuOKK B XOJI€ OMBITA, JIeJaTh BHIBOBI IO €r0 PE3yIbTaTaM;

YMETh HaXOAUTh C UCIOJB30BaHUEM IUGPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOMIOACHUIO (PU3MUYECKHUX SBJICHUN WIN (PU3MUECKUX CBOMCTB TEI:
dbopMynHpoBaTh TPOBEPSEMBIE  TPEIINONIOKEHUS, COOMpaTh YCTAaHOBKY
U3 MIPEAJIOKEHHOTO0 000PYI0BaHUS C ONIOPOI Ha CXEMY, 3aITUCHIBAThH XOJI OIBITA
1 GOpMYIHPOBATH BHIBOIBI MTO/I PYKOBOJICTBOM I1€/1arora;

BBITIONHATh TIPSIMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, MacChl Tela, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX M MU(PPOBBIX TPUOOPOB
C OTIOPO Ha aNTOPHUTM; 3aMKCHIBATH TOKA3aHUS MPUOOPOB C YIETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH COBMECTHO C TIEAaroroM HCCIEIOBAaHNUE 3aBUCUMOCTH OJHOM
¢uznueckor BETWYMHBI OT JPYrOM C HKCIOJB30BAHUEM TMPSIMBIX W3MEPCHUMN
(3aBUCUMOCTH TYTH PaBHOMEPHO NIBIDKYIIETOCS Telia OT BPEMEHU JIBMKCHUS
TeNA; CUIbl MPEeHUsi CKOIbJCeHUsi Om eeca mend, Kaiecmea obpabomku
nogepxHocmeri men U HE3ABUCUMOCMU CUTbl  MpeHuss Oom  Niowaou
CONPUKOCHOBEHUsL Mel; CUIbl YIPY2OCIU OM YOTUHEHUS. NPYHCUHDBL,
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8LIMANIKUBAIOWE CUL OM  00bEMA NOSPYHCEHHOU uyacmu mena u om
NJIOMHOCMU  JHCUOKOCMU, €€ He3A8UCUMOCIU Om NIOMHOCMU meld, Om
2/YOUHblL, HA KOMOPYIO NOSPYHCEHO MeN0; YCA08UU NIABAHUS Mel, YCA08Ull
pasHosecus pvlyaza u 010K08), TOJ PYKOBOACTBOM II€Jarora y4acTBOBaTh B
IJIAHUPOBAHUU YYEOHOTO HCCIEOBaHUsI, COOUPATh YCTAHOBKY M BBITIOJIHSTH
U3MEPEHUs, CIeys TMPEeIJIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YJIbTaThI
MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYHMH B BHUAC NPEIIOKEHHBIX
TaOIuI] U TPaPUKOB, JIeJIaTh BHIBOJIBI IO pe3yJbTaTaM UCCIEI0BAHNUS,
COOTHOCUTh KOCBEHHBIE U3MEPEHUS (PU3MYECKUX BEJIMYUH (IUIOTHOCTH
BEIIECTBA JKUJKOCTU W TBEPAOTO Teja; CUjia TPEHHsS CKOJIbKEHHUsI; JTaBJICHUE
BO3/1yXa; BBITAJIKUBAIOIAS CHJIA, ICUCTBYIOIIAs HA MOTPYKEHHOE B JKUJIKOCTh
Ten0; KOA(Q(PUIUEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS
IPEIJI0KEHHON UHCTPYKIIMH; TIPY BBITIOJTHEHUH U3MEPEHUM 10T PYKOBOJACTBOM
nejarora cooupaTh IKCIEPUMEHTATBHYIO YCTAHOBKY W BBIYUCISTH 3HAYEHUE
HMCKOMOM BCJIMYMHBI,

coOJIfo1aTh TIpaBWJIa TEXHUKH O€30MacHOCTH TpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIIHHOTO 00CYKIEHUS C TIEAarorom;
COTIOCTABJISATh TPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, JAHUHAMOMETP, COOOIIAIOIIUECS COCYAbl, 0apoMeTp, pblyar,
MOJBUKHBI W HEMOJBIW)KHBIM OJIOK, HAKJIOHHAs TUIOCKOCTh C OINOPOW Ha
TUTAKTHYECKUNA MaTepHalr;

XapaKTepPU30BaTh MPUHIMIIBI ICUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOUCTB MOCIIe PEeABAPUTEIHLHOTO 00CYKICHHS C TeIaroroM ¢ OIIOpOi Ha UX
onmucaHus (B TOM 4HCJE: TOJIIUIHUKYA, YCTPOWCTBO BOJOIPOBOJA,
TUAPABIMYECKUN ITPECC, MAHOMETP, BBICOTOMEP, MOPIITHEBON HACOC, apeoMeT)),
UCIIONIB3Ysl 3HAHHMS O CBOMCTBAX (PU3MUECKUX SBJICHUW M HEOOXOIUMBIC
(dbu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

IIPUBOJAUTL IIPUMEPHI / HAXOAUTh MH(POPMAIIMIO O MPUMEpax MPaKTHIECKOTO
UCITOJTH30BaHUS (PU3NUECKUX 3HAHUM B IIOBCETHEBHOM KU3HU JJIsI 00CCTICUCHHS
0e301acHOCTH TpH 0OpaIlleHUH ¢ MPUOOPAMU U TEXHHYECKUMH YCTPOUCTBAMU,
COXpaHCHHS 3J0POBbS U COONIOJCHHUS HOPM DKOJOTHYECKOTO IIOBEJICHHS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBIIATH C MIOMOIIBIO TieAarora oT00p HCTOYHUKOB MH(MOOPMAILIMK B CETH
NHTEpHET B COOTBETCTBMHU C 3aJJaHHBIM TMOMCKOBBIM 3aIllpOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHUN M MyTEM CPaBHEHUS Pa3IMYHBIX NCTOYHHKOB BBIICIATH
uHDOpMaIKIO, KOTOpas SBISICTCS MPOTUBOPCYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCITOJIB30BaTh TPH BBINOJHCHUH YYCOHBIX 3aJaHHi HAaYIHO-TIOMYJISIPHYIO
TUTEPATypy (HU3UYSCKOTO COJICPKAHUS, CIPABOYHBIC MATEPHUAIIbI, PECYPCHI
cetu  HHTEepHer, BiaAeTh NpUEMAMU  KOHCIICKTHPOBAaHHS  TEKCTAa,
npeoOpazoBaHus HHPOPMAIIUKM U3 OJTHONW 3HAKOBOU CUCTEMBI B APYTYIO;
CO3/1aBaTh MO PYKOBOJICTBOM II€arora ¢ 00Cy»XJIeHHEM TIaHa paboThl KPaTKHUE
MMUCHbMEHHBIC U YCTHBIE COOOIIECHNS HA OCHOBE 2—3 MCTOYHUKOB MH(OpMAIIUN
(GbU3UUECKOT0 COAEPKAHUS, B TOM YUCTIE MyOJIUYHO JIeJIaTh KPaTKUE COOOIICHUS
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0 pe3yibTaTax MPOEKTOB WJIM YYEOHBIX MCCIEIOBAHUW; MPU ITOM TPaMOTHO
MCII0JIb30BaTh U3YYECHHBIN MOHATUHHBIN anmapat Kypca GU3HKHU, COPOBOKAATh
BBICTYILJICHUE IIPE3CHTALUEH;

— TMpU BBIIOJHEHUU YYE€OHBIX MPOEKTOB M MCCIEIOBAHUN MOJ PYKOBOJCTBOM
nejarora  pacmpeiensaTb OO0s3aHHOCTM B TIpyIIe B COOTBETCTBUU C
IIOCTABJICHHBIMM 3aJa4yaMM, CJIEAUTh 3a BBINOJHEHUEM IUIaHA JEHUCTBUM,
aJIeKBaTHO OILICHUBaTh COOCTBEHHBIA BKJIaJ B JESATEIbHOCTh TPYIIIbI;
BBICTpAWBaTh KOMMYHUKATUBHOE B3aUMOJECUCTBHUE, YUYWUTHIBAs MHEHHUE
OKPYKaIOLIUX.

8 KJIACC
[IpenmeTHBICe  pe3yabTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpPakaTh
c(hOPMHUPOBAHHOCTH Y 00YJAIOIIINXCS YMEHHUMA:

— OPHUCHTHPOBATHCS B IMOHATHUSX M OIIEPUPOBATH MU Ha 0A30BOM YpOBHE: Macca
U pa3Mepbl MOJICKYJI, TCIUIOBOC JBH)KCHHWE aTOMOB W MOJICKYJ, arperaTHbIC
COCTOSIHUSI BEINECTBA, KPUCTALIMYCCKUE W aMOp(HBIC Teja, HACBIIICHHBIA H
HEHACBIIICHHBIN Tap, BIaXHOCTh BO3/IyXa; TEMIIEpaTypa, BHyTPEHHSS SHEPTHs,
TEIUIOBOW JIBUTaTEeb; JJCMEHTAPHBIA SJICKTPUUYCCKHHA 3apsil, SJICKTPHUCCKOE
1ojie, TPOBOAHUKH W JUIICKTPHKH, ITOCTOSHHBIA JJIICKTPHUCCKUN TOK,
MarHUTHOE TI0JIC;

— pa3nuuaTth SBJICHHUS IIOCJIE TPEIBAPUTEIHLHOTO OOCYXICHUS C TIeAarorom
(TEeTuToBOE  pacIIUpeHue/cxkaThe, TeIlonepeaada, TEIUIOBOE pPaBHOBECHE,
CMayYMBaHWe, KAMMJUIIPHBIC SBJICHHS, WCIIApEHHE, KOHJIEHCAIUs, TUIaBIICHUE,
KPHUCTAJUTA3ATIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIoTIepeaayda
(TETUTONIPOBOAHOCTh, ~ KOHBEKIUS,  W3JY4YCHHE);  OJJCKTpHU3alus  Ted,
B3aWMOJICHCTBHE 3apsiIoB, JIEHCTBUS  JJCKTPUUYECKOTO TOKa, KOPOTKOE
3aMbBIKaHUE, B3aUMOJICHCTBHE MArHUTOB, JCWCTBUE MArHUTHOTO  TIOJIS
Ha TPOBOJHHUK C TOKOM, JJICKTPOMArHUTHAs WHIYKIHS) 1O OINHCAHUIO HX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX ITaHHOE
(bu3uYecKoe SBIICHHE;

— pacro3HaBaTh C IMOMOIIBIO TIEJAarora MPOSBICHUE H3YYCHHBIX (PU3MUECKHUX
SIBJICHUN B OKPYXKAIOIIEM MHPE, B TOM Yucie (U3NIECKUE SBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHHUE M KAMMUISIPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAIUIHI B
npuponae, wu3nydenue CoriHIa, 3aMmep3aHue BOJAOEMOB, MOpPCKUE OpH3HI,
oOpa3oBaHHE pOCH, TyMaHa, WHEs, CHEra; »JJCKTPUYECKUE SBICHUSA B
aTMocdepe, DSICKTPUYECTBO JKUBBIX OPraHW3MOB; MArHUTHOE IOJEe 3eMIIH,
Apeid MOTOCOB, POIb MATHUTHOTO TOJS IS JKU3HU Ha 3eMJe, MOJSIpHOE
CUSTHUE; TPY 3TOM TMEPEBOJUTHh MPAKTUYECKYIO 3a7a9y B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKN (DU3UIECKUX SBIICHHIA,

— OIKCHIBaTh MOJ] PYKOBOJCTBOM Iie/larora C OOCYXKICHHEM IuTaHa pPaOOThI
M3Y4YCHHBIC CBOWCTBA TeNl W (PU3WUYECKUEC SIBICHUS, WCTONB3YsS (PU3HUECKHE
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSSI OHEPrus, KOJIMYECTBO TEIIOTHI,
ylenbHas TeTUIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTa TUIABJICHUS, yIETbHAsS
TEIUIOTa Tapo0Opa3oBaHus, yAEIbHAS TEIUIOTa CTOPAHMS TOTUINBA,
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KO3 (PUIMEHT TOJE3HOTO NEWCTBHUS TEIUIOBOM MAIIWHBI, OTHOCHUTEIIbHAS
BIOKHOCTh BO3JyXa, OJIIEKTPUYECKHUH 3apsij, CHIa TOKa, DIEKTPHUUECKOE
HalpsHKCHWE, CONPOTHUBIICHWE TPOBOJHHKA, YyJICIHLHOE COMPOTHBICHHEC
BEIIECTBA, pab0Ta MW MOIIHOCTh DJJIGKTPUYECKOTO TOKA); TPU OMHCAHHUH
NPaBWIBHO TpPAaKTOBaTh C TIOMOIMIbIO Tefarora (U3HYECKHA  CMBICI
UCIIOJIb3YEMBIX BEIIMUWH, O0O3HAUCHUS W CIMHMIBI (U3HYCCKUX BEIUYHH,
HaXOAUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3NUYECKYI0 BEIUYHHY C
JIPYTHMH  BEJIIMYMHAMH, CTPOUTh TpadUKHd HM3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

OTIPEIETISATh MOCIIE TIPEIBAPUTEIHLHOTO 00CYKIEHHUS C IeJaroroM CBOMCTBA Tell,
dusnueckre SBICHUS W TMPOIECCHl, WCIOJb3YsS OCHOBHBIC TIOJOKCHHUS
MOJICKYJISIPHO-KMHETHYECKOW ~ TECOPUM  CTPOCHHUS  BEIIECTBA,  IPHHIIMII
CYTIEPTIO3HIINN TIOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH OMa JUIsl y4acTKa ILenu, 3akoH [icoyns—/lenya, 3aKOH COXpaHEHUS
DHEPrUU; TPU 3TOM HAXOAUTh CJIOBECHYHO (DOPMYIHMPOBKY 3aKOHA H €TO
MaTEMaTUYECKOEC BBIPAKEHHWE C OINMOpPOM Ha IMHMQPOBBIE 00pa30BaTEIbHBIC
peCypCHI;

COOTHOCHUTH TOJT KOHTPOJIEM Tefarora Gu3ndecKue MmpoIecchl M CBOWCTBA Te,
B TOM YHCJIC U B KOHTEKCTE CUTYaIMi MPAaKTHKO-OPUCHTHPOBAHHOT'O XapaKTepa,
Npy TIOMOINM TIearora BBISBISATh NMPUYMHHO-CIICACTBEHHBIC CBS3H, CTPOUTH
o0BsicHeHHE u3 1—2 TOTMYECKUX MIAroB ¢ ONOPOi Ha 1—2 W3YYCHHBIX CBOWCTBA
Gu3NIECKUX SBICHUH, PU3NIECKIX 3aKOHOB HIJIM 3aKOHOMEPHOCTEH;

pelaTh THIOBBIE pacdEéTHBIC 3a1aud B 12 JEWCTBUS ¢ OMOPOW Ha aJrOPUTM,
NpeBAPUTEIHHO pa300paHHBI COBMECTHO C TIEIarOroM, MCIIOJIBb3Ys 3aKOHBI
dopMyIbl, CBA3BIBAONINE (U3UUECKHE BETMUMHBI: HA OCHOBE aHAIIM3a YCIIOBHUS
3aJlayd 3alUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK ITAHHBIX IS
peleHns 3ajJa4d, BBHIOMpaATh 3aKOHBI M (OpMYJIbI, HEOOXOMWMBIEC II €&
pellleHusi, TPOBOJWTH pacuy€éThl ¥ CpPaBHUBATh IIOJIYYCHHOE 3HAYCHHE
(U3NIECKON BETMYMHBI C U3BECTHBIMU JTaHHBIMH;

UMETh TPEJCTaBICHUE O MpoOJieMaX, KOTOPhIE MOXXHO PEIIUTh MPHU ITOMOIIU
(du3MUeCKrX METOMIOB TOCIE MPEIBAPUTEIHLHOTO OOCYXKICHHUS C IEJarorom;
UCIIOJIb3YS OMMCAHUE UCCIIEIOBAHNS, BEIICISTH IPOBEPSIEMOE MPEITOIOKEHHE,
OIICHWBATh TMPaBWIBHOCTh TIOpPSAJIKA TPOBENICHUS WCCIEIOBAHUA, JIEJaTh
BBIBO/IbI;

YMETh HaXOJUTh C WCIIOJIb30BAaHUEM HU(DPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI 110 HAONIONCHHUIO (DU3UYECKUX SIBICHUN WM (DU3UIECKUX CBOMCTB Tel
(KamWUIIpHBIC SIBICHMSI, 3aBUCHMOCTBH JaBJICHHUS BO3JyXa OT €ro o0bEMma,
TEMIIEPATYPhI; CKOPOCTH TIPOIECCa OCTHIBAHUS/HATPEBAHUS TP U3ITYYCHUH OT
I[BETa W3TyYaOIICH/TIOTIONMAIONIEH TOBEPXHOCTH; CKOPOCTh MCIIAPEHUS BOIBI
OT TEMIEPATYPHI )KUJIKOCTH U TIIOMATU €€ MOBEPXHOCTH; dICKTPU3ANMS TE U
B3aMIMOJICHCTBHE DJICKTPUUECKUX 3apsAI0B; B3aMMOJICHCTBHE TMOCTOSHHBIX
MarHuTOB, BU3yaJIM3aIisl MATHUTHBIX TIOJICH IMMOCTOSTHHBIX MAarHUTOB; IS CTBUS
MarHUTHOTO TIOJIS Ha MPOBOJTHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA, CBOMCTBA
AIEKTPOJBUTATEIS TTIOCTOSTHHOTO TOKA): (hOopMyIHupoBaTh MPOBEPSIEMbBIC
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MIPEANOI0KEHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOrO0 00O0pYIOBaHUS C
OMOpOW Ha CXEMY; OIHUCHIBATH XOJ OIbITa U (HOPMYIUPOBATH BHIBOABI O]
PYKOBOJICTBOM II€4Arora;

MMETh IIPEACTABJICHUS O U3BMEPEHUU TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXXHOCTH
BO3/1yXa, CUJIbl TOKA, HAIPSDKEHUSI C UCTIONb30BAaHUEM aHAJIOTOBBIX MTPUOOPOB U
JATYUKOB (PU3WYECKUX BEIUYMH; TIpPU TMOMOIIM TeJarora CpaBHUBATDH
PE3yNbTAThl UBMEPEHUN € YUETOM 3aJJaHHON aOCOTIOTHOM MOrPEIIHOCTH;
IIPOBOAUTH COBMECTHO C II€IaroroM UCCIEN0BAaHUE 3aBUCUMOCTH OJHOWU
(¢u3nuecKol BETUYMHBI OT JIPYroMl C HKCIOJb30BAHUEM MPSIMBIX W3MEpPEHUU
(3aBUCUMOCTH  COMPOTHUBJIEHUS MPOBOJHUMKA OT €ro JJIMHBI, IUIOIIAU
IIOIIEPEYHOI0 CEYEHMs] U YIEIBHOI'O COIPOTUBIICHUS BEILECTBA MPOBOJHUKA;
CUJIBl TOKa, WAYLIETO 4Yepe3 IPOBOJHUK, OT HAIPSIKEHUS Ha IPOBOJHUKE;
UCCIIEIOBAHME  [IOCJIENOBATEIBbHOIO M MAapajuIeNIbHOTO  COCIMHEHUMU
OPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBaHWE, COOUpATh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110, PYKOBOJICTBOM II€1arora, cjieays IpeaioKeHHOMY
I1aHy, GUKCUPOBAThH Pe3yJIbTaThl MOJIYYCHHOW 3aBUCUMOCTH B BUJE TaOIUIl U
rpaduKoB, JenaTh BBIBObI IO Pe3yJIbTaTaM HCCIIEIOBAHUS 1OCIe 00CYKIEHUS
C [1e1arorom;

COOTHOCHTh KOCBEHHbIE HW3MEpeHMs] (U3MYECKUX BeIMUYMH (yAesIbHas
TEIIOEMKOCTh BEIECTBA, CONPOTHBIIEHHE MPOBOAHMKA, pabOTa M MOIIHOCTb
NIEKTPUYECKOr0 TOKA): € IOMOIIBI II€arora IUIAHUPOBaTb H3MEPEHUS,
coOupaTh  SKCIEPUMEHTAIBHYI0  YCTAaHOBKY,  ClEIys  HIpeI0KEHHON
UHCTPYKLHH, U BBIYUCIIATH 3HAYCHUE BEIIMYMHBI,

co0roaTh MpaBWiia TEXHUKH O€30MacHOCTU Ipu paboTe ¢ 1abopaToOpHBIM
000py1I0BaHUEM I10CIIE MTPEIBAPUTEIBHOTO OOCYKIEHHUS C MIEarorom;
COIOCTABJIATH C IIOMOLIBIO IeJarora IPUHUMUIBL JEHCTBHUS HM3YYEHHBIX
nprOOpPOB U TEXHUYECKUX YCTPOHCTB C OMOPON Ha UX ONMUCAHUSA (B TOM YUCIIE:
CUCTeMa OTOIUIEHHS JOMOB, TUIPOMETp, mapoBas TypOuHa, amIepMmeTp,
BOJIBTMETP, CUETUMK DJIEKTPUYECKOM DHEPIUM, DIECKTPOOCBETUTEIIbHBIC
OpuOOpBl, HArpeBaTENbHBIE 3JIEKTPONPUOOPHI (IpUMEpPBI), SIEKTPUUECKUE
OPEIOXPAHUTENN; JJIEKTPOMArHUT, AJIEKTPOJBUTATENIb IIOCTOSSHHOTO TOKA),
UCTOJb3Ys] METOJUYECKHE MaTepUasbl O CBOWCTBAaX (DM3UYECKUX SIBICHHUM U
HE00X0AUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMOCIE MPEIBAPUTEIBHOTO OOCYXKIACHHS C IMEJaroroM MpoCThIe
TEXHUYECKHUE YCTPOWCTBA M H3MEpUTEIbHBbIE MPUOOPHI MO CXeMaM U
CXEMAaTHUYHBIM pPHCYHKaM (PKMJIKOCTHBI TEPMOMETp, TEPMOC, IMCUXPOMETD,
TUTPOMETP, JBUTaTellb BHYTPEHHEIO CrOpaHus, OJJIEKTPOCKOI, pPEOCTarT);
COCTaBIATH CXEMBl DJJIEKTPUYECKHX LEeNed ¢ IOCIEIO0BAaTEIbHBIM U
NapaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHBIE O003HAYEHUS
AJIEMEHTOB IEKTPUUYECKUX LIETIEH;

MPUBOJUTH MPUMEPBI/HAXOAUTh HHPOPMALIMIO O HPHUMEPAX MNPAKTUYECKOrO
UCITIOJIb30BaHUS (PU3HUECKUX 3HAHUI B IOBCEAHEBHOU KU3HU JJIs1 00eCIIeUeHUs
0e30MacHOCTH MPU 0OpALIEHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMH,
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COXPAHEHUS 3/10pOBbsI U COOJIOJIEHUS HOPM HKOJOTMYECKOTO MOBEIACHUS B
OKPYXKAIOIIEU CPELE;

— OCYILECTBIIATh C IMOMOILIBIO Menarora MNOUCK HH(pOpMauu (QU3NYECKOTO
comepxkanuss B cetd VHTEpHET, Ha OCHOBE MMEIOLIMXCA 3HAHUU M ITYTEM
CpPaBHEHHS JOMOJHUTENIbHBIX MCTOUYHUKOB BBIACNATh MH(POPMALIMIO, KOTOpas
ABJIIETCS IPOTUBOPEYUBOM WIIM MOXKET ObITh HEJJOCTOBEPHOM;

— MHCHOJb30BaTh MPU BBINOJIHEHUH y4EOHBIX 3aJaHUl OTOOPAaHHYIO MEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPAaTypy (PU3MUECKOrOo COAEp>KaHUsA, CIPABOYHBIE
MaTepHalbl, pecypchbl cetd HTepHeT; BinaneTh npuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, peoOpa3oBaHus UHPOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha AJITOPUTM U YTOUHSIOIIKME BOIIPOCHI NEAarora;

— co3/JaBaTh MOJ] PYKOBOJCTBOM Iefarora c OOCYXIEHUEM Iu1aHa pPadOThI
NUCbMEHHbIE W KpaTKuWE YCTHbIE cooOlIeHus, 0000mas uHPOpMALMIO U3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOrO COJEpX aHUsS, B TOM YHUCIE MyOJIUYHO
IPENICTABIISATh PE3YIbTaThl MPOCKTHOM WIIM HCCIIEIOBATEIbCKOM €SI TEIbHOCTH;
OpU 3TOM TPAMOTHO MCIOJb30BaTh W3YUYEHHBIN MOHATUHWHBIN ammapar Kypca
($u3HKHU, COMPOBOKIATH BBICTYIICHHE MTPE3CHTALIUCH;

— TpY BBITIOJHEHUU Y4YE€OHBIX TPOECKTOB U UCCIIEOBAaHUIN (PU3NUECKHUX MTPOLIECCOB
1OJI PYKOBOACTBOM II€Jlarora pacrpeaesiiaTb OOsS3aHHOCTH B Tpylie B
COOTBETCTBHMHM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAWTH 3a BBIIIOJHEHHUEM ILIaHA
JEeHCTBUI U KOPPEKTUPOBATH €TI0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NESATENBHOCTD TPYIIIBI; BBICTPAaUBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHE,
HPOSIBJISISt TOTOBHOCTH pa3periaTh KOHQIUKTHL.

9 KJIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)kaTh
c(hOopMHUPOBAHHOCTh Y O0YUAIOIMIUXCS YMCHUM:

— OpHUEHTHPOBATHCS B TMOHATUAX W ONEPUPOBATH MMH Ha 0a30BOM YypOBHE:
cUCTeMa OTcu€ra, MaTepuanbHas TOYKa, TPAEKTOPHUSA, OTHOCUTEIBHOCTD
MEXaHMYeCKOTo NBIKEHMs, nedopmarus (ympyras, IUIacTUYECKas), TPEHHE,
YeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M MEpPerpy3K; LEHTP
TSDKECTH; aOCONIOTHO TBEPAOE TENOo, IEHTP TSHKECTH TBEPAOrO Tea,
paBHOBECHE; MEXaHHYECKHe KoJeOaHWsT ¥ BOJNHBI, 3BYK, HH(Pa3BYK
U yIbTPa3BYK; JJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3J€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAJTbHO30PKOCTh, CHEKMPbl UCHYCKAHUS U NO2TOWEHUS,
anb(da-, 6eTa- ¥ raMMa-U3IIydeHUS, U30TOBI, sIICpHAsT YHEPTETHKA,

— COOTHOCHUTbH SIBJI€HHUS MOCIE MPEABAPUTEIBLHOIO OOCYXKIECHHUS C MEeJaroroMm
(paBHOMEpHOE u HEpPaBHOMEPHOE NpSIMOJIMHENHOE JIBU)KEHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABWKEHHE, CBOOOJIHOE TMaJIeHUE Te,
PAaBHOMEpPHOE JBUXKEHHE IO OKPYKHOCTH, B3aHUMOJICHCTBUE TEJ, PEAKTUBHOE
NBIKEHHE, KoJeOaTelabHOE [JIBHKEHUE (3aTyXalollue U  BBIHYXKJICHHbIC
KoJie0aHus), PpPE30HAHC, BOJHOBOE  JBWXKEHUE, OTpaXE€HUE  3BYKa,
MPSIMOJIMHEWHOE PacIpOCTPaHEHUE, OTPAKEHUE U MIPEJIOMIICHHE CBETA, MTOJIHOE
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BHYTpPEHHEE OTPAKEHHE CBETA, PA3JIOKEHNE OEIIOT0 CBETa B CIIEKTP U CIIOKEHUE
CHEKTPaJbHBIX IIBETOB, IUCIEPCUS CBETA, ©CTECTBEHHAs PaJUOAKTHBHOCTD,
BO3HMKHOBCHHE JUHEHYATOr0 CIEKTpa U3IY4YCHHs) [0 ONHCAHHIO WX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX IJaHHOE
(duznuecKoe sBICHUE;

pacmo3HaBaTh C IMOMOIIBIO TEAarora MpPOSBICHHE H3YYCHHBIX (PU3NIECCKUX
SBIICHUI B OKpYKarolieM MUpe (B TOM 4nciie (u3ndecKue SBICHUS B IPUPO/IE:
NPUINBEl M OTJIMBBI, ABW)KEHHE TIaHeT CONHEYHOH CHCTEMBI, PEaKTHBHOE
JIBUKECHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKHE BOJHBI, IIyHAMH, 3XO, IIBETa TEJ, ONTHYECKUE
SIBIICHUS B TIPUPOJIE, OMOIOTUYECKOE JEHCTBUE BUAUMOTO, YIbTPadHUOIETOBOTO
M PEHTTCHOBCKOTO W3ITyYeHWH; ©CTEeCTBEHHBIH paJMOaKTHBHBIA  (POH,
KOCMHYECKHE JIy4H, PaJHOaKTHBHOE W3JIyYCHHE TPUPOJHBIX MHUHEPAJIOB;
JeCTBHE PAaTNOAKTUBHBIX M3JIYYCHUN HA OPraHU3M 4YeJIOBEKa), IPH ATOM MO
PYKOBOACTBOM TIeJlarora II€PEBOJIUTh TMPAKTUYECKYIO 3aJady B YUeOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKU (DU3HUYECKUX SBIICHU;
ONMKCHIBATh TIOJ PYKOBOJCTBOM IIeJjarora C OOCYXJCHHEM IulaHa paboThI
M3yYeHHBIC CBOWCTBA TeNl W (M3MUECKHUE SIBIICHUS, UCTOIB3YS (U3NUECKUE
BEJIMYUHBI (CPENHSISI WU MTHOBEHHAsh CKOPOCTh Teja MpH HEPaBHOMEPHOM
JIBW)KCHUH, YCKOPEHHUE, MIePEMEIICHUE, ITyTh, YIII0Bas CKOPOCTh, CHJIa TPEHUS,
CWJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOpEHHE CBOOOJHOTO IaJeHUs, BeC Tela,
UMITYJIbC Tella, HWMITYJIbC CHJIBI, MEXaHHW4Yeckas paboTa H MOIIHOCTH,
NOTEHIMANIbHAS OJHEPrus Teia, TIOAHITOrO HaJ TOBEPXHOCTHIO 3EMIIH,
NOTEHINANIbHASL YHEPTUSI CKATOU TPYKUHBI, KHHETHUYECKAss YHEPTHs, TOTHAS
MeXaHW4ecKash JHeprus, MEepHoJ M dYacToTa KojeOaHWd, JJUHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKA3aTelh MPEIOMIICHUS
Cpelbl); TPU ONUCAHWUM C TIOMOIIBIO YYHTENS TMPaBUIBHO TPaKTOBATh
(U3NIECKUIT CMBICIT HCTOJIB3YEMBIX BEIUYHH, OOO3HAYCHUS U CIUHHIIBI
(U3NIECKUX BEIMYMH, C OMOPOH HAa METOAWYCCKUX MaTepHal HaXOIUTh
(GopMyIBI, CBS3BIBAIONIUE JAaHHYI (U3HYECKYI0 BEIMYUHY C JAPYyTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKU W3YyUYCHHBIX 3aBUCHUMOCTEH (DU3UUECKUX
BEJIMYMH;

XapakTepu30BaTh IIOCIE€ MPEIBAPUTEIBLHOTO OOCYXKIEHUS C IeJaroroM
CBOMCTBA TeJl, PU3NUECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3YsI 3aKOH COXPaHEHUS
SHEPruH, 3aKOH BCEMUPHOIO TATOTEHMs, HPUHLUI CYNEPHO3ULUU CHUII,
NPUHIIAI OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHHSI W TPEIIOMJICHUS CBETAa, 3aKOHBI COXpPaHEHUS
3aps0BOTO M MacCOBOTO YMCEIN MPH SIEPHBIX PEaKUUsAX; MPU 3TOM HAXOJIUTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €ro MaTeMaTU4YeCKOE BBIPAXKEHUE C
oTopoii Ha U(GPOBBIE 0OPA30BATEIBHBIE PECYPCHI;

COOTHOCHUThH IOJI KOHTPOJIEM Tefarora Gu3n4eckre mpoIecchl U CBOWCTBA TeT,
B TOM YHUCJI€ U B KOHTEKCTE CUTYaIlMi MTPaAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa:
BBISIBJIATH TPU TOMOIIM TeJarora MPUYMHHO-CIICICTBCHHBIC CBSI3H, CTPOUTH
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00BsICHEHHE M3 2—3 JOTMYECKUX IIaroB ¢ OMOpO Ha 2—3 U3YYEHHBIX
CBOICTBA (U3HUECKUX ABJICHUM, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEM;
pemaTe TUIIOBBIE PACUETHBIE 3a1a4d B |—2 NEWCTBUSA C ONMOPOU Ha alITOPUTM,
MpeABAPUTEIBLHO Pa300paHHbIA COBMECTHO C, UCIONb3Yys 3aKOHBI U (DOPMYJIBI,
CBs3bIBatOIIME (DU3MUECKUE BEIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJadd
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOUIUME WM H30BITOYHBIE
JaHHbIE, BBHIOMPATH 3aKOHBI W (QOPMYJNbl, HEOOXOIHWMBIE ISl pEeUICHUs,
OPOBOAUTH PACUEThl M OLEHUBATH C IOMOILUBIO YUYUTENS PEATUCTUYHOCTD
NOJIYYEHHOI'0 3HAYeHUsI PU3NUYECKON BEITMUUHBI,

UMETh MpEJCTaBICHUE O MpodiieMax, KOTOPhlE MOXKHO PELIUTh MPHU MOMOIIH
(¢u3MUeCKUX METOJOB; HCIOJb3YyS ONUCAHUE HCCIEAOBaHUS, IOCHe
NpeBApUTEIBHOTO OOCYXKAEHHMSI C TMEJaroroM BbIACNIATH IMPOBEPSIEMOE
OpPENNoNOKEHUE,  OIEHUMBATh  MPABUJIBHOCTh  MOpSAKA  MPOBEICHUS
UCCJIeIOBAaHUS, JIelaTh BHIBOJbI, MHTEPIPETUPOBATh PE3YJbTAThl HAOIIOICHUN
U OTIBITOB;

YMETh HaXOAUTh C UCIOJb30BaHUEM IUGPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI MO HAOMIOACHHUIO (PU3UYECKUX SABICHUN WM (DU3UYECKUX CBOMCTB Tel
(u3yueHue BTOpOTO 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS DHEPTUU;
3aBUCUMOCTb TMEpPHOJa KoJieOaHUN MPY>KMHHOTO MasTHUKA OT MAacChl Irpy3a U
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYJbl MajblX KoJeOaHUH;
OpSMOJIMHENHOE pacpOCTPAaHEHUE CBETA, Pa3iokKeHHe OeI0ro CBeTa B CIEKTP;
U3y4YEHUE CBOMCTB M300PaKEHUS B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUSI
npeaMeTa B coOuparomied JuH3e; HaOMI0JeHHE CIUIOMIHBIX M JIMHEeHYaThIX
CIEKTPOB HU3JIyUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 U30BITOUYHOTO
Habopa 00OpyZOBaHUS C OMOPOM Ha CXEMy; ONUCBIBATH XOJ OMNbITA U €ro
pe3yabpTaThl, GOPMYIUPOBATH BBIBOBI [10/1 PYKOBOJCTBOM II€/1arora;
OPOBOJIUTh MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX H3MEPEHUH, OINpeaesnss
CpelHee 3HAueHUE U3MEpsAEeMOl  BEIWYMHBI  (QokycHoe paccmosHue
coouparoweti JIUH3DL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEILHOT0 TpUbopa;

IPOBOJIUTH COBMECTHO C I1€JarOr'OM HCCIIEIOBAaHUE 3aBUCUMOCTEHN (PU3NYECKUX
BEJIMYUH C HCIIOJIB30BAHUEM IMPAMBIX H3MEPEHUN (3aBUCUMOCTb IYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOM CKOPOCTH; eproia
KoJIeOaHMI MaTeMaTHUYeCKOr0 MasTHHKAa OT JUIMHBI HUTH; 3aBUCUMOCTU YTJIa
OTpaXKEHMs CBETa OT yIJIa NAJCHUS W yria MPEeIOMJICHUs OT yria MaJeHus):
nociie 00CyXIAeHus M0J PyKOBOJICTBOM I1€/1arora IaHupoBaTh UCCIIEN0BAHNE,
co0upaTh YCTaHOBKY, (PUKCHUpPOBATh PE3yJbTaThl MOIYYEHHONH 3aBUCHUMOCTHU
¢u3nyecKkux BEIMYMH B BHUAE TaONULl U TpaduKOB, AENaTh BBIBOABI IO
pe3yJIbTaTaM UCCIIEI0BAHUS;

COOTHOCUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH (CPEIHSS CKOPOCTh U
YCKOPEHHE Tejla MPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOJIHOTO
NajeHusi, KECTKOCTb MPYKHHBI, KOIP(UIMEHT TPEHUs CKOIbXKECHMS,
MeXaHu4eckas paboTa M MOIIHOCTh, 4YacTOTa W TNEpuoj KojeOaHui
MaTeMaTUYeCKOT0 U MPYKUHHOIO MasiTHUKOB, ONTHYECKAs! CUJIa COOMpPArOIIei
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JUH3bI, PAAUOAKTUBHBIN (POH): C TOMOILIBIO MEeAarora MiIaHuPOBaTh U3MEPEHNUS;
coOupaTh 3KCHEPUMEHTAIIBHYIO YCTAHOBKY M BBINOJIHATH W3MEPEHHUS, CIEAYs
NPEeAJIOKEHHOM ~ MHCTPYKLMH;  BBIYUCISATH  3HAUYEHHE  BEIUYMHBL U
aHAIM3UPOBATH MOJYYECHHbIE PE3YyJbTaThl C YYETOM 3aJJaHHON MOTPEIIHOCTU
U3MEPEHN;

coOnoaTh MpaBuiIa TEXHUKH O€30mMacHOCTU Mpu paboTe ¢ 1adopaTopHBIM
000pyA0BaHUEM MOCIE MIPEABAPUTEIHLHOTO 00CYKICHHUS C M1E€1aroroMm;
COMOCTAaBJSATh C IMOMOIIBIO TeJarora OCHOBHbIE TPU3HAKH H3YyUYEHHBIX
¢u3nueckux MoJeNel: MaTepuaigbHas TOuYKa, a0COJIOTHO TBEPIOE TEJO,
TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJIeJb aToma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Siipa ¢ OMOPOM Ha METOAMYECKHE MaTepuallbl;
XapaKTepu30oBaTh MOCIE NPEIBAPUTEIBLHOTO OOCYXKACHHUS C [eIaroromMm
OPUHLMIBL JIEUCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMOpoi Ha WX ONucaHus (B TOM YHUCIE: CHUAOMETpP, NAaTYMKU MOJIOKECHHUS,
pPacCTOSIHUSI M YCKOpPEHUSs, pakera, HXOJIOT, OYKH, Mepuckor, (oroamnmapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIOJIb3YA IMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIb30BaTh MO/ PYKOBOJCTBOM I€Jarora CXeMbl U CXEMaTHYHbIE PUCYHKU
U3YYCHHBIX TEXHHUYECKHX YCTPOWCTB, M3MEPUTENIbHBIX NPUOOPOB |
TEXHOJOTUYECKUX IMPOILIECCOB TMPU PEHICHUH Y4YEOHO-MPAKTUUYECKUX 3a]ay;
ONTUYECKHE CXEMBbl I MOCTPOCHUS H300paK€HUN B TIJIOCKOM 3epKalie |
coOuparolei J1MH3e;

OPUBOJUTH MPUMEPHI/HAXOIUTh HH(MOpPMAIMI0O O MNpUMEpax MPaAKTHUYECKOrO
UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUI B MOBCETHEBHOM MKU3HU ISl 00ecTiedeHUs
0e30MacHOCTH MpHU 0OpaIlEeHUH ¢ TPUOOPaMH U TEXHUUECKHUMH YCTPOUCTBAMH,
COXpAaHEHHS 3/I0POBbsi U COOJIIOJICHUS HOPM SKOJOTUYECKOTO TOBEACHUS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBIISITH O]l PYKOBOJICTBOM Tefarora nouck HHpopManuu Gu3nyeckoro
comepkaHusi B cetd VHTEpHET, CaMOCTOSTENbHO (OPMYIUPYS MOMCKOBBIM
3amIpoc, HAXOAUTh IYTU  ONPENEICHUS JIOCTOBEPHOCTU  IMOJYYEHHOMU
MH(pOpMAIMN Ha OCHOBE UMEIOIINXCS 3HAHUHN U JOTIOJIHUTENIbHBIX UICTOYHHUKOB,
UCTOJIb30BaTh MPU BHIIOJHEHUHM Y4YEOHBIX 3aJaHUN OTOOpaHHYIO NEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOro COJIEpXKaHHs, CIpPaBOYHbIC
MaTepHalibl, pecypchl cetn VIHTepHET; BlIajeTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO
C OIOpPOIl Ha AJITOPUTM M YTOYHSIOIIME BOIPOCHI I€JArora; co3JAaBaTh IOJ
PYKOBOJICTBOM II€AArora ¢ 00CykJ1€HUEM IUIaHa pabOThl MUCbMEHHBIE U YCTHBIE
COO0O01IeHUsI HAa OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO
CoAepKaHus, MyOJIMYHO TMPEICTaBIATh Pe3yabTaThl IMPOCKTHOM  WIIU
UCCIIEI0BAaTEIbCKOM  JI€ATEIBHOCTH; IPU 3TOM TIPaMOTHO MCHOJIb30BATh
W3YUYCHHBIA TOHATUHHBIA  ammapar u3y4aemMoro pasjaena GU3UMKH U
CONPOBOXKJATh BBICTYIUICHHE TMpE3CHTalMed C Yy4€TOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOJUMBIX HAa OCBOEHHUE KaX 01 TeMbI yueOHOro npeamera «Dusukar»
[IpumepHOl ananTUpPOBaHHON OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOYYaIOLIUXCS C
3aJIepKKOM TICUXMYECKOTO Pa3BUTHS, B LEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pazaenoM [IpumepHoit paboueil mporpamMmbl
yueOHoro npeaMera «Pusnka» o0pazoBaTeIbHON IPOrpaMMbl OCHOBHOTO 0011ero ooOpaszoBanus. [Ipu stom Opranusanus Bnpase
camMa BHOCHUTb M3MEHEHHUS B COJEpKaHUE U paclpeesieHue ydyeOHOro Marepuaia Mo rojaM oO0y4deHHs, B IOCJIEI0BATEIbHOCTD
U3Y4YeHHs] TeM M KOJHUYECTBO YAaCOB HAa OCBOCHHME KaXIOW TEMBbI, OIpe/AesieHHe OPraHu3alMOHHBIX (OpM OO0y4YeHUs U T.II.
OO60CHOBaHHOCTb JIAHHBIX W3MEHEHUU ompezenseTcss BhIOpaHHbIM oOpa3zoBareiabHOM opranuzanuet YMK, nHauBuayanbHbIMU
NCUXO0(U3NIECKUMU OCOOCHHOCTAMHM KOHKpPETHbIX oOydatomiuxcst ¢ 3I[IP, cremeHbl0 YCBOGHHOCTM HMH Y4YEOHBIX TEM,
pPEKOMEHIAIUSIMU IO OTOOPY M aianTaluy yueOHOro MaTepuana no Gusuke, npeacTaBieHHbIMU B [losicCHUTENBHOM 3amucKe.

7 KJIACC (68 u)

BeJUYHHBI (2 1)

usnueckux BenmuuuH. Qusuveckue npubopsi®

TemaTnyeckmii OcHOBHBIE BH/IbI ASITETbHOCTH Y4alUXCs
OcHOBHOe conep:KaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX AeiicTBHUI)
Paznen 1. ®u3uka u e€ poib B MO3HAHUM OKpY:Kalomero Mmupa (6 1)

duzuka — ®dusuka — Hayka o npupozxe. SBneHus | BrliBieHHE OCHOBHBIX pasiUyMid MPH IMOMOLIM IeJarora MeXAy (QU3MYECKMMH M XHUMHYECKHMH

Hayka o npupoge | npupomsl  (MC®).  @usuueckue  sBueHust: | npeBpameHusMu (MC — xumust).

2 ) MEXaHWYECKHe,  TEIUIOBBIE,  3JEKTpUUeckue, | PacriosHaBaHMe W KiaccH(UKamus MOCie OOCYKIEHHS C IEAaroroM IpH IOMOIIM HAaBOAALINX

MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BOIIPOCOB (PM3MYECKMX SIBICHUH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPHUECKHUX, MArHUTHBIX

1 CBETOBBIX.
Habmronenue u oncanne Gu3ndeckux SBICHUN Ha 6a30BOM ypOBHE.

duznyeckue duznveckue BEIMYMHBI. Wzmepenne | OmpeneneHue Ipy MOMOIIH MTE€AArora HEHbl JeICHHU KAl U3MEPUTENBHOT0 Iproopa.

Wzmepenne mo oOpasily mox pyKOBOACTBOM IIE€AArora JIMHEHHBIX pa3MEpoB T M IMPOMEKYTKOB

5 MC — 31eMeHTBI COZIEPIKAHHUS, BKITIOYAIONINE MEKIIPEIMETHBIE CBS3H, KOTOPHIE IOAPOOHEE PACKPHITHI B TEMATHYECKOM IIAHUPOBAHHM.
6 KypcuBom 0603HaueH yueOHbIi MaTepua, KOTOpblii N3ydaeTcs, HO He BBIHOCUTCS Ha POMEXYTOYHYIO U HTOTOBYIO aTTECTAIIHIO.
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Toepewnocms
cHucTeMa CTUHUIL.

Jemoncmpayuu’

1. MexaHUYeCKUE, TCIUIOBHIC, SJICKTPHUYCCKUE,
MAarHHUTHBIC, CBETOBBIC SBJICHUS.

2. ®u3nyeckue MPUOOPHI U MPOIETYpa MPSIMBIX
W3MEPCHUI  aHAJOTOBBIM W ITU(PPOBBIM
pudopoM.

@Dponmansvuvle nadopamopHsle padomvl UIU
INEKMPOHHAS OEMOHCIPAUSL.

usmepenuil.  MexnyHapoaHas

1. Omnpenenenue LCHBI JIeTICHUSI
U3MEpUTENIBHOI0  mpubopa  (UCHONB3yS
TEXHOJIOTMYECKYIO KapTy 3KCIIEPUMEHTA).

2. H3mepenne  00bEMa  KHUAKOCTH U
TBEPAOTrO Tena.

3. Onpedenenue pazmepos Manbix mei.

BpPEMEHH C yIETOM ITOTPEITHOCTEH.

Wzmepenne mo obpasiyy 1moJi pyKoBOJICTBOM Iefiarora 00bEmMa >KUAKOCTH U TBEPAOTO Tea.
Wzmepenne mo oOpasmy moj; pyKOBOACTBOM IleJjarora TeMIepaTypbl IPH ITOMOILIM YKHIKOCTHOTO
TEpMOMETpA U IATYHNKA TEMIIEPATypEbI.

BeirmoniHeHNe HECTIOKHBIX TBOPYECKMX 3aJaHU C OMNOpPOH Ha alropuT™M, IPEABAPHUTEIHHO
Ppa3o0paHHBIH C TIEAAroroM I0 MOUCKY CITIOCOOO0B M3MEPEHHST HEKOTOPBIX (PM3MYECKHX XapaKTEPUCTHK,
HarpuMmep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAANEHHBIX OOBEKTOB, OOJBIIMX
paccTosHUI, MaJIbIX IPOMEXKYTKOB BpeMeHH. OOCyXIeHHE TpeIaraeMbIX Cioco0O0B.

EcrecTBeHHO-
HAay4YHBIH MeTo/
no3Hanus (2 1)

Kak ¢wusuka u japyrue ecTecTBeHHbIE
HAyKU M3Yy4aroT npupony. EcmecmeeHHo-HayuHbili
Memoo NO3HAHUs: HAOI0OeHue, NOCMAHOBKA
HAy4HO20  8OMpOCA,  BbIOBUdICEHUE — 2UNOMmE3,
9KCHEPUMEHT NO NposepKe 2unomes, 00bsiCHeHue
Habmodaemozo seienus. Onucanue uauyecKux
S61eHULL C NOMOUWBIO MOOeIel.

[peamer u metoap! Gpr3nKy.
Hemoncmpavuu

1. Onpenenenne MOrpenrHOCTH
SKCIEPUMEHTA.

BBI}IBI/I)KCHI/IC TUIIOTE3 MOCJIC NMPEABAPUTEIIBHOTO O6Cy}K}1€HI/I$I C rI€Jarorom, 06’b${CH${IOLHI/IX IpOCThIC
SABJICHUA, HAITPUMEDP:

— II0YeMYy OCTaHABJIMBACTCS JBIKYILEECS 110 TOPU30HTAIILHOM MOBEPXHOCTH TEIO;

— [0YEMY B JKapKyI0 IIOrOAY B CBETIION OAEKIE NPOXJIAJHEN, YeM B TEMHOM.

Be160op crioco60B mpoBepKH TUIOTE3 U3 MPEATI0KEHHBIX I1€1aroroM.

HaGmonenre NpeanoKEeHHbIX Ie1aroroM HCCICIOBaHUN 10 TPOBEPKE KAKOH-TMOO0 THIIOTE3BI,
HaIllpUMep: JaJbHOCTh MOJNETA IIAPUKA, MYIIEHHOr0 I'OPH30HTAJIbHO, TeM Oojblie, 4eM Ooiblie
BBICOTA ITyCKa.

[ocTpoeHre COBMECTHO C MeIaroroM MpocTeHmx Mojienel GU3nIecKuX sIBICHUH (B BUIEC PUCYHKOB
WU CXEM), HaIlpUMep MaJieHue NpeaMeTa; MPsSMOJIMHEITHOEe pacpOCTpaHEHHE CBETa.

Pazpnen 2. IlepBona

YajJbHbl€ CBEICHUA O CTPOCHHUH BELIECTBA (5 '-l)

Ctpoenue
pemrectna (1 1)

CTpoeHue BelIecTBa: aTOMBI U MOJICKYIBI, UX
pasmepol. Onvimsl, 0okaszviearowjue OUCKPemHoe
cmpoenue eeujecmaa.

®dponmanvuvie nadopamopusvie padomvt u

HaOnronenue u MHTEpIpETAIsl COBMECTHO C IIEAAaroroM OIBITOB, CBHAETEIBCTBYIOIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHHH BELIECTBA: ONBITH C PACTBOPEHHEM Pa3JIMYHBIX BEILECTB B BOJIE.

OweHka MPY MOMOIM TEXHOJIOTMYECKOH KapThl pa3MepoB aTOMOB M MOJEKYJ C HCIIOIB30BaHHEM
(hororpaduii, moTydIeHHBIX HA aTOMHOM CHIIOBOM MHKpocKkore (ACM).

OrmpezieneHue mocie NpeABapUTEILHOI0 00CYKACHHUS € eJaroroM pa3MepoB MabIX Tell.

7 Bee lemoncTpanuu u JlabopaTopHbie paOOTHI, IPEACTABICHHBIC B COIEPKAHNH, JOMYCKACTCsA(MOKHO) MMPOBOAUTE, UCTIONB3Ysl HHPOPMAIIMOHHBIE U 3JIEKTPOHHBIE TEXHOIOTUH (U POBBIE
o0pa3oBaTeIbHBIC PECYPCHI).
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onvimui®.
1. Ouenka muaMeTpa aToMa METOJOM PSJIOB (C
HCTIONB30BaHUEM (oTorpaduii).

JABu:xeHue

U B3aMMOJeicTB
He 4acTuIl
BemecTBa (2 4)

JBwmwxkenue yactur BemecTBa. CBA3b CKOPOCTH
JIBHKEHMSI YaCTHII ¢ TeMIlepatypoil. bpoyHoBckoe
nBikenue, muddysus. Bzaumoodeticmsue yacmuy
sewecmaa. npumsdIceHue U OMmaiKueaHue.

Jemoucmpayuu

1. HaGnroneHne OpOyHOBCKOTO JABHKEHHSI.

Dponmanvhvie nadbopamopHvie padbomot u
onsimul

1.0npITBl 1O  HAOJIIOJICHUIO

pacuMpeHus ra3os.

2.0mBITHl IO OOHAPYXEHUIO JEWUCTBUS CHII

MOJIEKYJIIPHOTO IIPUTSIKEHUSL.

TEILUIOBOI'O

HabGmonenue u o0bsicHeHHE TIPH IOMOIIHX TeAarora OpoyHOBCKOI'O IBW)KEHUS U ABJIeHUS uddy3un.
[IpoBenenne u 0OBSCHEHUE C OMOPOH Ha aJITOPUTM, NPEABAPUTENFHO Pa300paHHBIM C IelaroromMm
OIBITOB 0 HAOJIIOICHUIO TEIIOBOT'O PacHIUPEHUs Ia30B.

[IpoBenenne n OOBSICHEHHE OIBITOB C OMOPOW HA alITOPUTM, NPENBAPUTEIBHO Pa3oOpaHHBIA C
MeJaroroM 1o 0OHAPYKEHUIO CHII MOJIEKYJISIPHOTO MIPUTSDKEHHS M OTTAJIKUBAHUSL.

ArperatHble
COCTOSTHUS
BemiecTBa (2 1)

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOCHUE
24308, orcuoxocmet u meépobix
(kpucmaniuyeckux) men. Bzaumoceéazv medxcoy
ceoliCmBamMu  6eujecme 6 pA3HLIX aA2Pe2AmHbIX
COCMOSIHUSIX U UX  AMOMHO-MOLEKYSIPHbLIM
cmpoeHueM. Ocobennocmu azpecamHuvix
COCMOSIHULL 80OWL.

Hemoncmpavuu

1. Habnronenue nuddysum.

OnucaHue 1o pyKOBOJCTBOM Ie1arora (C NCIoiib30BaHUEM MPOCTHIX MOJIeTIeil) OCHOBHBIX pa3Inyuii
B CTPOCHHHM ra3oB, )KUAKOCTEU U TBEPIBIX TEI.

HavanbHble mnpencTaBieHUss O Majioll CXKUMAeMOCTH KHIKOCTEH H TBEPABIX Tel, OONbIION
C)KUMAEMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YPOBHE I10J] KOHTPOJIEM Meaarora 0 coxpaHeHuu (opMbl TBEPABIX TN U
TEKY4eCTH >KUAKOCTH.

Habimronenue 3a onbITaMy, J0Ka3bIBAIOLIMMY, YTO B TBEPIOM COCTOSHUM BOJIbI YACTHILIBI HAXOIATCS B
CpelHeM Jajbliie IPYT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B JKUIKOM.

VYcraHoBiIeHHE € OMNOpPOM HAa JUAAKTUYECKUH MaTepuan MPOCThIX B3aUMOCBS3EM MEXAY
0COOCHHOCTAMU arperaTHbIX COCTOSHUH BOABI M CYIIECTBOBAHHEM BOAHBIX opraHmsmoB (MC —
6uosorusi, reorpadusi).

Paznen 3. /I pu:kenue u B3aumoaeiicteue Teua (21 4)

Mexanuueckoe
asukenne (3 u)

Mexannueckoe JABWkeHue. PaBHOMepHOE U
HepaBHOMepHOe nBmkeHue. Ckopoctb. Cpeowusas

CKOpOCmb  Npu  HEepasHOMEPHOM — OBUMCEHUU.
Pacuér mytu 1 BpeMeHU IBUKEHUSL.
Jemonucmpavuu
1. HaGmronenne MeEXaHWMYECKOrO  ABVKEHUS

HccnenoBanrne paBHOMEPHOTO JIBIKCHHUS U ONPEZETICHUE €r0 IPU3HAKOB MOCIIE MPEABAPUTEIHHOIO
0OCYKIIEHHS C TIeIarOTOM.

HaOmronenne HepaBHOMEPHOTO IBIKEHHUS M ONPEIENICHHE €r0 OTIMYHIA OT PABHOMEPHOT'O JBIKECHUS
TI0CIIE TIPEBAPUTEILHOTO OOCY)KJICHHS C TIEJaroroMm.

PelieHre THUMOBBIX pacu€THBIX 3a1a4 B 1—2 AelCTBHUs ¢ OMOPOI HAa aJTOPUTM, MPEABAPHUTEIHHO
pa300paHHBIN COBMECTHO C IIEAAroroM Ha ONpEZeTeHHE MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO

8 3nech 1 fanee NpUBOANTCS PacHINPEHHBIN NepedeHb Ja00paTOPHBIX PAOOT M OMBITOB, U3 KOTOPOTO YIHUTENb JETIaeT BBIOOP 10 CBOEMY YCMOT PEHHIO U € YUETOM CITHCKa SKCIICPUMEHTAIBHbIX 331aHHH,
npeyiaraeMbix B pamkax OI'D no pusuke.
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Tena.
2. Usmepenue
JTBYDKCHUISL.
Dponmanshvie nadbopamopHvie pabomot u
onsimul
1. Ompenenenrie  CKOpPOCTH  paBHOMEPHOTO
JBIDKEHUS (MIapuKa B JKUAKOCTH, MOJICIH
AJIEKTPUYECKOT0 aBTOMOOWIIS U T. T1.).
2. OnpenencHue cpenHei CKOpOCTHU
CKOJIBKEHHUSI Opycka WIM IIapuKa [0
HaKJIOHHOH TUTOCKOCTH.

CKOpPOCTHU pr[MOJ'IPIHefIHOFO

JBHXKCHUA.
Amnanmz Ipy MOMOIIH 1negarora Fpa(bI/IKOB 3aBUCUMOCTH IIYTU U CKOPOCTU OT BPECMCHHU.

HNuepuusi, macca,
IJI0THOCTD (4 1)

SBnenue HUHEPIHH. 3axon uHepyuu.
B3zaumooeticmeue men Kax NpUYUHA UIMEHEHUs
ckopocmu  0gudicenuss men. Macca kak mepa
unepmuocmu mena. IlnorHocts BemectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOAEKYI 8 eOuHuye
0bvéma sewgecmsa.

Hemoncmpavuu

1. HaGnronenue siBeHHUs HHEPIUH.

2. HabnroneHne M3MEHEHHS! CKOPOCTH IPH
B3aUMOJCHCTBUHU TEIL.

3. CpaBHeHHE Macc M0 B3aMMOJICHCTBHIO TEIL.

OObsicHEeHHE TIPU TIOMOIIM TEXHOJOTMYECKOW KapThl M Teaarora W INpOrHO3UPOBAaHUE SIBJICHH,
00yCIOBJICHHBIX HHEpLIMEH, HampuMep: YTO NMPOUCXOAUT MPU TOPMOXKEHHHM WIM PE3KOM MaHEBpe
aBTOMO6HJ'I$[, IMOYEeMYy HEBO3MOKHO MI'HOBEHHO MIPEKPATUTH JABMIKCHUE HAa BEJIOCUIIEAC NI CaMOKaTe
U T. 1.

Habmiogenne u 0a30BbI aHaIW3 OMBITOB IOJ PYKOBOACTBOM II€AArora, JIeMOHCTPHPYIOIINX
N3MCHCHHNE CKOPOCTHU ABUIKCHUA TE€JIa B pE3YIbTATE )Iel‘/lICTBI/ISI Ha HEro ApYyrux Tei.

Perrenne THNOBBIX pacd€THHIX 3a1ad B 1—2 JEHCTBHA C OMOPOH HA aJTOPUTM, MPEABAPUTEIBHO
pa300paHHBII COBMECTHO C IIEJaroroM Ha ONpeAeIeHue MacChl Tea, ero 00bEMa U MIIOTHOCTH.
Habmrogenne u 0a30BbIf aHAJNM3 ONBITOB IMOJ PYKOBOJACTBOM IMEJAarora, JAEMOHCTPUPYIOLIUX
3aBHCHMOCTb U3MEHEHHsI CKOPOCTH TeJla OT €ro Macchl MpU B3aUMOJCHCTBUY Tell. M3MepeHne Macchl
Telna pa3In4yHbIMU CIIOCOOaMH.

Omnpezenenye COBMECTHO C IIEIaroroM IUIOTHOCTH Tella B pe3yIbTaTe U3MEPEHHUS €r0 Macchl 1 00bEMa.
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Cuaa. Buael cna
(14 )

Cuna Kak XapaKTepUCTHKA
B3aumMoneiictBus Ten. Cuiia yrpyrocTd M 3aKOH
I'yka.  Usmepenue  cunv c  Nnomowwio
ounamomempa. SIBIeHHE TATOTCHHUS H CHJIa
Tsokectu. Cuna msdcecmu Ha Opyeux NAAHEmMAx
(MC). Bec mena. Hesecomocmo. ClioKeHUE CHII,
HanpaBJIEHHBIX o OJTHOM MIPSIMOH.
PaBHopeiictByromas cuin. Cuna mpenus. Tpenue
CKOMbIICeHUst U mpeHue nokos. Tpenue 6 npupode u
mexnuxe (MC).

Jemoncmpayuu’

1. Cnoxxenue CWI, HANPABJICHHBIX MO OIXHOM
HPSAMOH.

2. [lemoncmpayus  cuivl
PA3IUYHBIX MAMEPUATAX.

Dponmansvhuvie nabdopamopuvle padbomuvt u

onvimbul.

1. Onpenenenue MIOTHOCTH TBEPAOTO TEIA.

2. OmBITBI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH
pactsbkenust  (nedopmanuu) OPYKHHBL  OT
IIPUJIOKEHHOU CUJIBL.

3. OmbIThl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTh
CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela U
XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

ynpysocmu  Ha

M3yuenne coBMECTHO ¢ MeJaroroM B3auMOJEUCTBUS KaK IPUYMHBI H3MEHEHUS CKOPOCTH TeJla WU €ro
nedopmanuu.

OnucaHne Ha Ha4aJbHOM YPOBHE PEaibHBIX CUTYallMH B3aMMOJCICTBHS TEll ¢ IOMOLIBIO MOZENEH, B
KOTOPBIX BBOAUTCS IMIOHATHE U N300paKEHNE CHIIBI.

M3yuenne mox pyKOBOACTBOM I€farora CUiIbl YOPYTOCTH, 3aBUCUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHHS PE3MHOBOTO ITHYPa WIIH MIPYXXHUHBI (C OCTPOSHNUEM rpaduka).

AHanu3 ¢ onopoi Ha AUJaKTUYECKUH MaTepual MoJ KOHTPOJIEM Iearora NpakTH4ecKuX CUTYalui,
B KOTOPBIX HPOSBIISETCS ACHCTBUE CHIIBI yNPYrocT (YIPYrocTe Msida, KPOCCOBOK, BETOK JEepeBa
u 1p.).

AHanuz ¢ onopoi Ha TUJAKTUYECKUI MaTepuan Moj KOHTPOJEM IeJarora CUTYyallli, CBS3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[ToHnMaHue ¢ omopod Ha CXEMbl NMPU MOMOIIM Ienarora OpOWTaIbHOIO NBIDKEHUS IUIAHET C
UCIIOIb30BAaHHUEM SIBJICHHA TATOTEeHHA 1 3aKoHa nHepuuu (MC — acTpoHOMHUS).

H3mepenune Beca Tena ¢ MOMOILIbI0 TuHAMoMeTpa. OO0CHOBaHHE 3TOr0 criocoba M3MEPEHHs 1oCe
TIOBTOPEHMS C TIEarorom.

HabntoieHue siBJIeHUs] HEBECOMOCTH.

HabntoneHne 3a 9KCHEPUMEHTAIBHBIM MOJIYYEHHEM MpaBHia CIIOKEHHS CHJI, HAIPaBJICHHBIX BJONb
ofHoM npsimoit. OrpeneneHue Ipy MOMOIIH [Ie1arora BeTUYNHbBI paBHOAECHCTBYIOIIEH CHII.
N3ydeHne noJ pykOBOJICTBOM II€Jarora CUJIbl TPEHUS CKOJIbKEHMSI U CUJIBI TPEHUS ITIOKOSI.
HccnenoBanre ¢ onopoil Ha TEXHONOTMYECKYI0 KapTy 3aBUCHMOCTH CHJIBI TPEHHMs OT Beca Tella
1 CBOWCTB TPYIIMXCS IOBEPXHOCTEM.

ba30BbIli aHanu3 ¢ ONOPOM Ha JUAAKTUYECKMH MaTepuall IMOZ KOHTPOJEM IeAarora NpakTHUYECKUX
CHUTYaLlUi{, B KOTOPBIX MPOSBIIACTCS JEHCTBHE CHIIBI TPEHUS, HCIIOIb3YIOTCSI CIIOCOOBI €€ YMEHBIICHUS
WIM YBEIMYCHUs (KaTaHWE HA JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWIS, HCIIOIb30BaHHE
MO/NIMITHUKOB, IJIaBaHUE BOAHBIX XKHUBOTHBIX U Jip.) (MC — Guomnorus).

Perenne THNOBBIX pacd€THHIX 3agad B 1—2 JEHCTBHA C OMOPOH HA aJTOPUTM, MPEABAPUTEIBHO
Ppa300paHHBII COBMECTHO € IIEIaroroM C HCIOIb30BaHHEM (DOPMYII TSl pacuéra CHIIBI TSDKECTH, CHIIBI
YIIPYTOCTH, CUIIBI TPEHHSI.

Pasnen 4. JlaBaenue TBEPABIX TeJl, JKUAKOCTEi U ra3os (21 9)

JaBienmne.
Iepenaua
JaBJICHUS
TBEPABIMU
TeJIaMHU,
SKHIKOCTAMHA U
razamu (3 1)

Hasnenue. Cnocoobl ymeHbuleHUst U Y8eIueHus.
oaenenus. Jlasnenue 2asa. 3asucumocms
Oaesnenusi 2a3a om 00bEMA, MeMNePanmypbi.
Ilepedaua oasnenus meépovimu mearamu,
arcuoxkocmamu u eazamu. 3axon Ilackans.
ITneemamuueckue MawuHbl.

Hemoncmpayuu’®

1. 3aBucUMocCTH

TeMITEpaTyphl.

JaBJICHUA rasa oT

AHanu3 1 00bSCHEHHE C ONOPOW Ha IMAAKTHYECKHI MaTepual IO KOHTPOJIEM Ieaarora OnbIToB U
MPaKTUYECKUX CUTYAINi, B KOTOPBIX IPOSIBIISIETCS CUJIa TABJICHHUSL.

O6ocHOBaHHE ¢ OMOPOI HAa TEXHOJIOTMUECKYIO KapTy IPH ITOMOIIH [IEIarora clioco00B YMEHBIICHUS 1
YBEIINYCHUS JaBIICHUSL.

W3ydeHune o pyKOBOICTBOM Iearora 3aBUCMMOCTH JIABJICHHS Ta3a OT 00bEMa 1 TeMIIepaTyphL.
W3ydeHne non pyKOBOACTBOM Ieiarora 0COOCHHOCTEH Nepeaavn NaBJIeHUs TBEPIBIMU TEIaMH,
KHAKOCTSIMHU M TazaMH. O0OCHOBaHHE PE3yNbTaTOB OIBITOB OCOOCHHOCTSAMH CTPOCHHS BEILECTBA B
TBEPIOM, )KUIKOM H Ta3000pa3HOM COCTOSHHAX NPEITIOKEHHBIMH (hOPMYIHPOBKAMH.

Habmonenue 3a 3kcneprMeHTaIbHBIM JJ0Ka3aTeNbCTBOM 3aKkoHa [lackars.
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2. Hepez[aqa JAaBJICHUS )KXUAKOCTBIO U Ira30M.

Pemenne TUMOBBIX pacu€THBIX 3a1ay B 1—2 JneiicTBHSA ¢ OMOpOil HAa aNTOPHTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MEIArOroM Ha PacyéT AaBJICHHS TBEPIOrO TeNa.

JlaBienue
suakoctu (5 1)

3aBHCUMOCTD JIABJICHUS KUJIKOCTH OT TITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecst
cocyowl. T'udpagiuueckue Mexanuzmol.

Jemoncmpayuu’

1. Coobmraronuecst COCyabl.

2. 'mnpaBiandecKuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IOJl PYKOBOJCTBOM IeJarora 3aBHCUMOCTH
JTABJICHUS JKUAKOCTH OT TJIyOWHBI TIOTPY>KEHUSI M TUIOTHOCTH KHIKOCTH.

HaOmonenue u HavanpHOE MOHUMAHUE THAPOCTATHYECKOT 0 MTapaioKca Ha OCHOBE 3aKkoHa [lackais.
W3ydeHne cOBMECTHO C MEaroroM COOOMIAOIINXCSI COCY/IOB.

PerieHne TUMOBBIX pacd€THBIX 3a7ad B 1—2 JEHCTBHS C ONOPOM HAa alTOPUTM, MpPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacu€r AaBJIeHHs )KUAKOCTH.

HaGimonenne 3a 00bSCHEHHEM MPHUHIIMIIA JEHCTBHS THPABINYECKOro pecca.

AHanmu3 W OOBSCHEHHE C ONOpPOM Ha JUAAKTUYCCKMH MaTephal o] KOHTPOJIEM Ieaarora
MPAKTUUECKUX CUTYaIlUH, JEMOHCTPUPYIOUIUX MPOSBICHUE JaBICHUS KHUIKOCTH U 3akoHa [lackars,
HATpUMEp TPOLECCOB B OPraHU3ME MPU TIIyOOKOBOAHOM HbIpsiHHU (MC — OHoorus).

ATmocdepHoe
naienue (6 4)

Atmoctepa 3emnn u atMochepHOe AaBICHHE.
[puyunsl cyujecmeosanusi 6030YuWIHON 060104KU

3emnu. Onvim Toppuuennu. Hzmepenue
ammocghepnozo 0agIeHUsI. 3asucumocmuo
ammocghepnozo  Oasienuss Om  GblCOMbL  HAO
yposuem  mops. Ipubopvr  0nss  usmepenus
ammocgheprozo 0aeieHus.

Hemoncmpayuu®

1. [posiBnenue aeiictBusi atMochepHOro

JIABJICHUSI.

HabntoeHue 3a SKCrIepUMEHTaIbHBIM 00HAPY)KEHHEM aTMOC(EPHOTO JIaBICHHUSI.

AHanu3 ¥ 00bsSICHEHHE C OMOPON Ha MTUAAKTUYECCKHUN MaTepuall MO KOHTPOJEM Iearora OmnbITOB U
MPaKTHYECKUX CHTYaIlMH, CBS3aHHBIX C JACHCTBHEM aTMOC(HEpPHOro IaBICHUS.

HabntoneHue 3a 00bsICHEHMEM CYILIECTBOBaHUsI aTMOc(epbl Ha 3eMJie M HEKOTOPBIX IUIaHeTaxX Wi eg
OTCYTCTBHS Ha Npyrux mianerax u Jlyne (MC — reorpadus, acTpoHOMHUS).

ba3oBoe moHMMaHWE NPUYMH W3MEHEHHS IUIOTHOCTH aTMoc(epbl ¢ BBHICOTOH U 3aBHCHMOCTH
aTMOC()EPHOro AaBJIEHHUS OT BBICOTHIL.

Pelienre THMOBBIX pacu€THBIX 3aa4 B 1—2 neiicTBHs C OMOPOIM Ha aJTOPUTM, MPEABAPHUTEIHHO
pa300paHHBII COBMECTHO C MEJaroroM Ha pacyéT aTMOC(EPHOro AaBJICHUS.

N3yueHue nol pyKOBOACTBOM II€larora ycrpoicTra GapoMeTpa-aHepona.
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HeiicTBue
JKUJIKOCTH M ra3a
HA NOrpyxéHHoe
B HHX TeJI0 (7 9)

Heticmsue srcuokocmu u 2aza Ha NOSPYAHCEHHOE
6 Hux meio. BelTankuatomas (apxumenoBa) cuia.

3axon Apxumeoa. Ihasanue mei.

Bozoyxonnasanue.

Jemoncmpayuu’

1. 3aBUCHUMOCTh  BBITAJIKMBAIOMICH CHJIBI  OT
00béMa TMOrpYKEHHOM dYacTH Tella |
IUIOTHOCTH KHJIKOCTH.

2. PaBeHCTBO BBITANIKMBAIONICH CHJIBI  BECy

BBITECHEHHOMN KUIKOCTH.

3. YcnoBue IUIaBaHWsl TeN: IUIaBaHWE WM

HNOTpy>KeHHe Tel B  3aBHCHUMOCTH  OT

COOTHOILICHUS TUIOTHOCTEH TeNa U KUAKOCTH.

@Dponmanvhvle nadopamopuvie padbomsl u

onvlmul.

1. UccnenoBanre 3aBUCHMOCTH Beca Tella B
BOZE OT 00bEMa MOTPYXKEHHOW B KHUAKOCTD
4yacTH Teja.

2. OnpenencHue BBITAJIKUBAIOLLIEH CUJIB,
JICUCTBYIOLLIEH Ha TeNo, HOrpyKEHHOE B
HKHUJKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHUBAIOIIEH
CHWJIBI, ICHUCTBYIOLLIEH HA TEJIO B )KUIKOCTH, OT
Macchl Tena.

4. OmBITEL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
BBITAJIKUBAIOLLEN CHIIBI, JCHUCTBYIOIIEW Ha
TEJIO B KHUIKOCTH, OT 00b&Ma MOTpyKEHHON B
KHUIKOCTh YacTH Telda U OT IUIOTHOCTH
KHUJIKOCTH.

5. Konctpynpoanue apeomerpa W
KOHCTPYHPOBAHHUE JIOJKU M OIpENeeHue e
Irpy30H0bEMHOCTH.

HabmroeHue 3a SKCeprIMEHTATFHBIM 00HAPY)KEHUEM JCHCTBUS KUIKOCTH ¥ T'a3a Ha MOTPYKEHHOE B
HUX TeJO.

OrnpenienieHre ¢ OMOPOil Ha TEXHOJIOTMYECKYIO KapTy BBITAJIKUBAIOMIEH CUIIBI, IEHCTBYIOLEH Ha TEJo,
MOrpYXEHHOE B KUAKOCTb.

HaGmronenue 3a npoBeneHneM u 00CYKJEHUE COBMECTHO C IEIaroroM OIBITOB, JEMOHCTPHPYIOIUX
3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI, ICHCTBYIOIICH Ha TEJIO B XKUIKOCTH, OT 00bEMa MOrpy:KEHHON
B HUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH YKUJIKOCTH.

HccnenoBanue o pyKoBOJICTBOM IeJjarora 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa IorpyKEHHOM
B HUJIKOCTh YacTH Tea.

Penrenne THMOBBIX pacu€THBIX 3a1a4 B 1—2 NEHCTBHS C OMOPOI Ha aNrOPUTM, MPEIBAPHUTEIBHO
pa300paHHBIN COBMECTHO C MEaroroM Ha MPUMEHEHHE 3aKOHa ApPXUMeNa M YCIOBUS IIaBaHUS TEIl.
KoncTpyupoBanue mpu moMoIny rnejaarora apeoMerpa Wik KOHCTPYUPOBAHUE JIOAKH U OIpeieieHIe
€€ Tpy30M0AbEMHOCTH.

Pa3nen 5.

PaGora u MoIHOCTh. JHeprus (12 v)

Paodora
1 MOLIHOCTDH
By

Mexanmnueckas pabora. MomHoCcTh

HaOmionenne 3a SKCIIEpUMEHTAIBHBIM OMPEEICHNEM MEXaHWIECKONH paboThl CHIIBI TSKECTH NPHU
MaJIeHy Tella W CWIBl TPEHUS TNPH PABHOMEPHOM TIIEPEMEIICHHH Tena 0 TOPHU30HTAIbHOU
TIOBEPXHOCTH.

Habmonenue 3a neMoHCTpanmei pacuéra MOITHOCTH, Pa3BUBAEMON IPH OIBEME 110 JIECTHHIIE.
Pemennie THMOBBIX pacu€THBIX 3a1a4 B 1—2 neiicTBUS ¢ OMOpOI Ha aITOPUTM, NPEABAPUTEIHHO
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Ppa300paHHBII COBMECTHO C MEIAroroM Ha pacuyéT MeXaHH4eCKorl paboThl U MOITHOCTH.

IIpocToie
MeXaHUu3MBI (5 )

[IpocThic MeXaHU3MBI: phIYar, OJIOK, HAaKIIOHHAS
IUIOCKOCTh.  [Ipasuno  pasHnosecus  puvlyaca.
Ipumenenue npaeuna pasHogecusi puvluaza K
onoxy. «3onomoe npasunoy mexanuxu. KIIJI
MPOCTBIX MEXaHW3MOB. [IpOCThIC MeEXaHU3MBI B
OBITY U TEXHHKE.

Jemoucmpayuu

1. I[TpuMepbl MPOCTHIX MEXAHU3MOB.

Dponmanvhvie nadbopamopHsie padbomot u
onsimul

1. Onpedenenue pabomel Cuivl mpenus npu

PABHOMEPHOM 08UINCEHUU mena no

20pU3BOHMATILHOU NOBEPXHOCHIU.

2. Uccnedosanue ycnosuii pasHosecust pvluaza.

3. Usmepenue KI[[I wmaxnonnou niocxocmu

(371eKMPOHHASE OEMOHCIPaYUsL).

HavanpHoe mOHMMAaHKE BBIMTPHINIA B CHJIC MTPOCTHIX MEXaHU3MOB Ha MPUMEPE PhIuara, MoJBIKHOTO
Y HETIOJBIKHOTO OJIOKOB, HAKJIOHHOH IIOCKOCTH.

HccnenoBanre COBMECTHO C TIEJaroroM yCJIOBHSI paBHOBECHS phlyara.

OOHapyxeHHe MoJI PyKOBOJICTBOM IEAArora ¢ Omopoil Ha MHUAAKTHYECKUH MaTepHal CBOHCTB MPOCTHIX
MEXaHU3MOB B pa3IMYHBIX HHCTPYMEHTAX M IMPHUCITOCOOJICHUSX, CIIOIb3YEMBIX B OBITY M TEXHHKE, a
TaKKe B )KUBBIX opranu3max (MC — Ouomnorus).

HaOnromenue 3a 3KCIepUMEHTAIBHBIM JJOKA3aTEIbCTBOM PAaBCHCTBA PaOOT MPU MPUMEHEHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue noJ pykoBoscTBoM nenarora KITJ[ Hak1oHHOM MI0CKOCTH.

Perienne THNOBBIX pacu€THBIX 3ama4 B 1—2 JCHCTBHS C OMOPOH HA aJITOPUTM, MPEIBAPUTEIHLHO
pa300paHHBIi COBMECTHO C IEAaroroM Ha MPUMEHEHHE MpaBHja PAaBHOBECHs pbluara M Ha pacuér
KIIA.

Mexanuueckas
sHeprus (4 1)

Mexanuueckass sHeprus. Kuunemuueckas u
nomenyuanvHaa suepeus. llpespawenue 00Ho20
8U0a MexaHuueckou dHepauu 8 Opyeol. 3aKOH
COXpaHEHHMS SHEPI'HH B MEXaHHKe.
®poHTAIbHBIE 1a00PATOPHbIE PAGOTHI U
OIBITHI.

1. Wzyyenue 3aKOHa COXpaHEeHHUS
MEXaHHYECKOH JHEpruu (3JIEeKTPOHHAS
JEMOHCTpAIIHs).

Habmronenne 3a 5KCIEepUMEHTAIBHBIM ONPEIEICHUEM U3MEHEHHs KHHETHIECKOH U MOTCHIIUAIBHON
SHEPruM Tena IPU €ro CKaThIBAHUU 110 HAKJIOHHOH MJIOCKOCTH.

DopMynupoBaHUE COBMECTHO C MEaroroM Ha OCHOBE MCCJIEOBAaHMS 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEPTUu.

[IpencTaBneHue mpyu MOMOIIHM ME€Aarora rpaHull MPUMEHUMOCTH 3aKOHA COXPAHEHMS SHEPTUH.
PeleHre THMOBBIX pacu€THBIX 3aa4 B 1—2 fmeiicTBHS C OMOPOI Ha aJTOPUTM, IMPEABAPHUTEIHHO
pa300paHHBI COBMECTHO C MEJJaroroM C UCIONb30BAHUEM 3aKOHA COXPAHEHUs SHEPTHH.

Pe3epBHoe Bpemst (3 1)

8 KJIACC (68 u)

TemaTnueckui
0JIOK, TEMbI

OcHoBHOe conep:kaHue

OcHoBHBbIE BH/IbI AeSITeTbHOCTH Y4ALIMXCS
(Ha ypoBHe y4eOHBIX JAeiicTBHI)
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Pa3nen 6. TemnoBbie siBjenust (28 1)

41




Crtpoenne
M CBOMCTBa
BeutecTBa (7 1)

Ocnosnvie nonoHCceHUs MOAEKYIAPHO-
KUHEeMUYeCKOU meopuu CMpOeHUsi 6eujecmad.
Macca u pazmepvr amomos u monexyn. Onvimet,
noomeepoicoaiowe  OCHOGHbIE — NOJONCEHUS
MONEKYNAPHO-KUHEMUYECKOU MEeoPUU.

Mopuenu TBEPAOTO, KHUIKOrO M razo00pasHoOro
cocTOsiHMM  BemiectBa. Kpucmannuueckue —u
amopghuvie mena. Obvsicuenue Cc80UCME 2a308,
JlcuoKocmell. U meEpovix  mel  HA  OCHOGe
NOLOJCEHUL MONEKYISIPHO-KUHEMUYECKOT MeOpUl.
CmauuBanue u xanuiisipHvle saenenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu’

1. HabnroneHne OpOYyHOBCKOTO IBUYKEHHSI.

2. Habmopenue nuddy3un.

3. HabOnromenue  siBjeHUiA

KalmJIJIAPpHBIX SIBJICHUH.

4. HabmrofieHre TEIIoBOro paciupeHust Tell.

5. 3MeHeHne AaBiieHUs Tra3a MPH W3MEHEHUH
00bEMa 1 HarpeBaHUU MJIH OXJIAKACHHH.
Dponmansusle nabopamopnsvle padomol u

onvimol.

1. OnbITel IO OOHAPY)KEHHIO MAEHCTBHUS CHI

CMadyMBaHUA u

MOJIEKYJISIPHOTO HPUTSDKEHUS (umm
3JIEKTPOHHAS IEMOHCTPALIKS).

2. OmbITBl 1O BBIPAIMBAHHUIO KPUCTAJUIOB
TIOBapEHHOM COJIM WM caxapa.

3.0neITBl 1O HAONIOAEHHUIO  TEIUIOBOT'O

paclMpeHus ra3oB, >KMIKOCTEH M TBEPHABIX
Tell.

4. OmpeneneHne NaBIeHUS BO3QyXa B OautoHE
LITPUIA.

5. OmBITE, IEMOHCTPHUPYIOIIHE 3aBHCHMOCTD
JaBICHUS BO3QyXa OT ero oo0péMa u
HarpeBaHMs WU OXJIAXKICHUS.

6. Ilposepra cunomesvl IUHEHOU 3A8UCUMOCTIUL

ONUHbL cmonouxka arcuoKoCcmu 8
mepmomempuyeckou mpyoke om
memnepamypbi.

HabnroneHne 1 WHTEpIpETAIMs COBMECTHO C IEAAarOroM OITBITOB, CBHUACTEIHLCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUHM BEILECTBA: OMBITHI C PACTBOPEHUEM PA3JIMUYHBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacu€THBIX 3a7ady B 1—2 neicTBUS ¢ OMOpPOM Ha allfOPUTM, MPEIBAPUTEILHO
pa300paHHBIA COBMECTHO C TICIAarOrOM IT0 OIICHUBAHHIO KOIMYECTBA ATOMOB WJIM MOJICKYIT B CIAUHUIIC
00bEMa BEIIeCTRA.

IIpencraBneHre py TMOMOIIX TIEIarora OPOYHOBCKOTO JBYDKEHUS, siBICHUS Mu(dy3uu u pazimauii
MEX1y HUIMH Ha OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsICHEHHE TTPH TIOMOIIIH TIeJ]arora ¢ OMOpoi Ha MUNAKTUYCCKUI MaTeprall OCHOBHBIX Pa3iIUuUil B
CTPOEHHM Ta30B, >KHUJIKOCTEH W TBEPJABIX TeN C HCIOIb30BAHUEM IMOJOKEHUNA MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHMS BEIlEeCTBA.

[IpoBenenue moj pyKOBOJCTBOM MEAArora ONbITOB MO BBIPAIIMBAHUIO KPUCTAIIJIOB IOBAPEHHOM CONH
WK caxapa.

IIpoBeneHre COBMECTHO C TIEIArOrOM M OOBSICHCHHE U3 MPEITI0KEHHOIO ITEPEYHsI BHIBOIOB OIBITOR,
JACMOHCTPHUPYIONINX KAITUJIJIAPHBIC SIBJICHUS U SIBJICHUEC CMa4YrBaHUA.

OO0BscHEeHHE ¢ OIOPON Ha TEXHOIOTMYECKYIO KapTy MO PYKOBOJCTBOM II€Aarora pojid KanuuIIpHBIX
SIBJICHUI /1715 TOCTYIUIEHNUS BO/IbI B oprann3M pacrenuit (MC — Ouomnorus).

Habro/icHre OIBITOB 110 HAOJIOCHUIO TEIJIOBOTO PACIIUPEHHSI Ta30B, XKUIKOCTEH 1 TBEPIBIX TEIL.
OOBsiCHEHHE ¢ OMOPOI Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM IIe/Iarora CoXpaHeHus o0bEMa
TBEPJIBIX TN, TEKY4EeCTH XKUAKOCTH (B TOM YHCIE, Pa3HUIBI B TEKYUECTH JUIS Pa3HBIX KHUIKOCTEH),
JIaBJICHMS rasza.

HaOGmronenue 3a nmpoBeieHHEM OIBITOB, AEMOHCTPHPYIOIINX 3aBUCHMOCTh JaBJIEHHUS BO3AyXa OT €ro
00béMa W HarpeBaHHs WIM OXJKICHHS, M MX OOBSICHEHHWE HAa OCHOBE aTOMHO-MOJICKYJSPHOIO
YYEHHUS.

AHanu3 mpu MOMOIIM TeJjarora ¢ ONopol Ha AUAAKTHYECKHH MaTepHai NPaKTUUECKUX CUTYaIlHid,
CBSA3aHHBIX CO CBOMCTBAaMM ra3oB, )KUIKOCTEN U TBEPIBIX TEIL.
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TemioBbIe
npoueccsl (21 )

Temnepatypa. Ceaze  memnepamypvl  co
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.
Buytpennsis sHeprus. Cnocobvi usmeHeHus
GHYmMpeHHell  9Hepeuu:  menaonepedava U
cogepuienue pabomul. Buodvi mennonepeoauu:
MenIonPOBOOHOCMb, KOHGEKYUs, U3TYUeHUe.
Komuuectro TETUTOTHI. VY nenbHast
TEIUIOEMKOCTh BEIECTBA. Tenioo6Men u mennogoe
pasHosecue. Ypasnenue menniogozo banauca.
ITnasnenue u omeepoesanue KPUCMALIUYECKUX

6ewjecms.  Y7enbHas ~ TEIUIOTa  IUIABJICHMS.
Ilapoobpasosanue u kondencayus. Hcnapenue
(MC). Kunenue. VnensHas Terora
apooOpa3oBaHUs. 3a6uUcUMOCHs meMnepamypul
Kunenust ~ om  ammoc@epHozo  OasNeHUs.
Brasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TeIUiora
CTOpaHUs.

[Ipunyunvr pabomvl meniosvix Oucamenel.
K1 Mmenioeozo
odgucamens. Tennogvle oOguecamenu u 3awuma

oxpyaicaroueti cpedvt (MC).

3akon coxpamenusi u npespaweHus IHepeUU 6
mennoguix npoyeccax (MC).

Hemoncmpayuu’®
[paBuia u3MepeHus TeMIepaTyphl.

1. Buas! Tertonepenayu.

2. Oxuta<ieHne TpU COBEPIICHUH PaOOTHI.

3. HarpeBanue mpu coBeplieHHH padOThI

BHEITHUMH CHIIAMH.

4. CpaBHEeHHE  TEIIOEMKOCTEH  Pa3IHIHBIX
BEILECTB.

5. HaOmroneHne KUIIEHNA.

6. HaOmiomeHne TOCTOSIHCTBAa — TeMIeEpaTyphl

TIpH TUTABJICHUH.
7. Mopenu TEIIOBBIX IBATATEIEH.
DponmanvHble 1ad60pamopHbie padomut u
onoimaol.
1. HaOmromeHne W3MEHEHHWsS BHYTPCHHEH
SHEPTUM TENa B PE3yJIbTaTe TEIUIONEpe auu U
paboTHI BHEIITHUX CHIL.

O0ocHOBaHME MO TTOJITOTOBJICHHOMY JITOPUTMY COBMECTHO C IENaroroM IpaBWI U3MEPEHHs
TeMIIepaTyphl.

CpaBHeEHHE pa3JIMIHBIX CIIOCOOOB M3MEPEHHMS H IIIKAJ TEMIIEPaTyphI.

HaGmronenue 3a npoBeieHHEM OIBITOB, JEMOHCTPHUPYIOIINX M3MEHEHNE BHYTPEHHEH SHEPTUH Tejla B
pe3ynbTare TeIonepeiayn 1 padoThl BHEITHUX CHJT.

HaGmronenue 3a nmpoBeieHHEM OIBITOB, 00CY)K/IEHHE NMPAKTUIECKUX CHTYAIMH, JEMOHCTPHPYIOIUX
pa3IUyYHbIE BUJIBI TEMJIONEPEAayn: TEIUIONPOBOAHOCTh, KOHBEKIINIO, H3Ty4eHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJNIOTHYECKYIO KapTy MOA PYKOBOACTBOM Il€farora SIBJICHUS
TEII000MEeHa MPH CMEIIMBAHUH XOJIOJHOH U ropsdel BOABI.

Halimonenne ycTaHOBIICHHS TETUIOBOI'O PABHOBECHS MEX/Ty TOPsTYEH M XOJIOAHOM BOIOM.
OnpenerneHne Mpy NOMOIIY elarora KOJIM4ecTBa TEIUIOTHI, MOJTYYEHHOr0 BOJIOH NPH TEI1000MeHe ¢
HarpeThiM METAJUIMYECKUM IIWIIHHIPOM.

Omnpenenenue 1o TadiuIe yIeTbHOH TeII0EMKOCTH BEIECTBA.

Pemenne TUNOBBIX pacy€THBIX 3agad B 1—2 AeHCTBHA ¢ OMOPOM Ha aJrOPUTM, NMPEIBAPUTEIBHO
pa306paHHbIﬁ COBMCCTHO C InI€aaroroM, CBsA3aHHBIX C BBIYHCIICHHUCM KOJIHYCCTBA TCIUIOThHI U
TEII0EMKOCTH TIPH TETIOOOMEHE.

Amnanus Ipyu 1oMomu 1nejaarora CI/ITyaHI/Iﬁ MPaKTUYECKOro MCIOJb30BaHUA TCIIOBBIX CBOMCTB
BEIIECTB W  MAaTepuajoB, HampuMep B  LENsIX  DHEProcOepe)KeHus::  TEIUIOM3OJISIINS,
3HeprocOeperaroye Kpbliy, TepMOAKKYMYISTOPHI U T. .

HaOGnronenue siBieHUi HCIapeHMS U KOHIEHCAIIHH.

HabmroneHue 3a nccieaoBaHueM Mpolecca UCApEeHHs Pa3IM4HBIX KUIKOCTEH.

OOBsiCHEHHUE 10 ANTOPUTMY COBMECTHO C MEJIaroroM sIBICHUH HCIapeHHs U KOHJIEHCAIIUU Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO YUCHHSI.

Habnronenue n 00bACHEHUE MpoLiecca KUMEHNs, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATyphl KUIIEHHS OT
JaBIICHNUS.

Omnpenenenne Mo TabJMLe OTHOCUTENBHOM BIaXKHOCTH BO3-yXa.

Habmronenue npotiecca miaBiaeHNs KPUCTAIIIMYECKOTO BELIECTBA, HAIPUMED, JIbAA.

CpaBHeHHE N0 IUTaHYy IPH MOMOINM Iefjarora IPOLECCOB IUIABJICHHUS KPUCTAJUIMYECKHX Tel
¥ Pa3MSTYeHUst IPH HarpeBaHUU aMOP(HBIX Tell.

Omnpenenenue 1o Tabane yAeIbHON TEMIO0THI IUTABICHHS JIbA.

OOBsicHEHHE TI0 CXeMeE TIocTIe 00CYXACHHS C ITEAAaroroM SBJICHUH IUIABICHUS M KPUCTAUIM3AalH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O yIEHHSL.

Perrenne THNOBBIX pacd€THRIX 3amad B 1—2 MEWCTBUS C OMOPOW HA AITOPHUTM, MPEIBAPHTEIBHO
pa300paHHBII COBMECTHO C IIE€Iar0roM, CBSI3aHHBIX C BBIYMCICHUEM KOJIHUYECTBA TEIUIOTHI B ITPOLIECcax
TeIuIonepeaaydy Mpy IUIaBICHUHN U KPUCTAIIIN3AINHN, HCIIAPEHUH Y KOHICHCAIINH.

AHanu3 mpH MOMOIIM Tearora ¢ Ornopoi Ha JUIAKTUYECKHH MaTepHall CHUTYalid MPaKTHIECKOTO
MIPUMEHEHHSI SIBICHWH IUIABICHUS W KPHCTAJUIM3AINM, HANpHMEp, TIOMy4eHHE CBEPXUHCTHIX
MaTepHaioB, COJICBast Ipeka u Jp.

AHanu3 npy NOMOIIH Teffarora paboThl 1 00BACHEHHE PHHIIAINA ACHCTBHSI TETUIOBOTO IBUTATEIS.
Brruncnenne Konu4yecTBa TEIIOTHI, BBLACIAIOIIETOCS MPH CTOPAHUM Pa3ANYHBIX BHJOB TOIUIMBA, U
KII/I nurarens.
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2. UccrienoBanue sIBJIEHHS TEIIOOOMEHA MpH
CMEIIMBAHUHU XOJIOMHOMN U TOPsTYEH BOJIBI.

3. Onpeoenenue Koauwecmea meniomul,
NONYYUEHHO20 6000U Npu Meniooomene ¢
HazpemvimM MeMmaiiudecKum YunuHOPOM.

4. Onpedenenue  yOenvbHOU — MENJI0EMKOCHU
seujecmaa.

5. UccrnenoBanue mpolecca UcrapeHus.

6. OmpenesnieHre OTHOCHUTENBHOH BIAKHOCTH
BO3/IyXa.

7. Onpedenenue yoenvbHol menjiomsl NiaGIeHUs.
avoa.

O6CY)KI[CHI/IC COBMCCTHO C II€JAroroM 3KOJOIMY€CKHX HOCJ'IC,HCTBI/Iﬁ HCIIOJIB30BaHUA )lBI/IFaTeﬂeﬁ
BHYTPCHHET O CIropaHus, TCIUIOBBIX U FI/II[pOE)J'IeKTpOCTaHIII/Iﬁ (MC — DKOJIOrus, XI/IMI/ISI).

Paznen 7. DiieKkTpuyecKne U MArHUTHbBIE siBJIeHus (37 1)

JyekTprUYecKne
3apsabl.
3apsiskeHHbIE
TeJia M UX
B3aMMo/IelicTBHE
(7 4)

Onexmpusayus men. [lBa poaa 3MEeKTPUIECKUX
3apsanoB. BsaumoneWcTBue 3apsHKEHHBIX — TE.
3axon Kynoua (3asucumocmuo cuJbl
83aUMOO0eUCMBUS 3APANHCEHHBIX el OM 6eTUUUHDL
3apsA008 U pacCmMOANUS MeNHCOY Meamu).

Onextpuueckoe  mone.  Hanpsowcénnocmo

anekmpuueckoeo noaa. Ipunyun cynepnosuyuu
9NeKmMpUdecKux nojeli (Ha KauecmeeHHoM YpOosHe).

Hocumenu INEKMPULECKUX 3aps008.
OnemenmapHulii NeKMpUYecKull 3aps0.
Cmpoenue amoma. [IpOBOTHUKH M AUDIEKTPUKH.
3aKOH COXpaHEHHS HIIEKTPUYECKOT0 3apsaa.

Hemoncmpayuu’®

1. DnexTpu3zanus Te.

2. JlBa poma DIEKTPUYECKUX 3apilioB U

B3aUMOJICHCTBHE 3apsKEHHBIX TeIl.

3. YCTpoICTBO U JSHCTBHE 3JEKTPOCKOIIA.

4. DnekTpocTaTUIecKass HHIYKIIHUS.

5. 3aK0H COXpaHEHHS AIIEKTPUIECKHUX 3apSI0B.

dponmanvhvie 1adopamopHwie padomol u
onvimal.

1. OnpITel IO HAOTMIOACHUIO IEKTPU3AIINH T

WHIYKIWEH 1 IPH COMPUKOCHOBEHHH.

HabntoneHue 3a MpoBeJCHUEM OIBITOB I10 AJIEKTPU3ALNH Tell TIPH CONPUKOCHOBEHUH U MHAYKIIHEH.
HabGmroieHre 1 00bsCHEHHE C OMOPON HA ITUAAKTUYECKUAN MaTepuas B3auMOICUCTBHS OJHOUMEHHO
1 Pa3HOUMEHHO 3apsKEHHBIX TEll.

OO0BsCHEeHHE ITPH TTOMOIITH [1e/1arora MPUHIINIA IeHCTBUS SJIEKTPOCKOIA.

OOBsCHEHHE COBMECTHO C IEAaroroM SBICHUN 3JEKTPH3AIMK IPU CONPUKOCHOBEHUH TeN H
MHAYKLIKEH C UCTIONb30BAaHUEM 3HAHUM O HOCUTENAX JIEKTPUUECKUX 3apsi/ioB B BELIECTBE.
PacnozHaBanue W OOBSICHEHHE IO CXEME COBMECTHO C II€aroroM SBICHHH 3JIEKTpH3aIuu
B IOBCEJIHEBHON JKU3HU.

Habmtonenne u 00bsCHEHHE C OMTOPOI Ha TEXHOIOTHYECKYIO KapTy OIBITOB, HILTIOCTPUPYIOIIUX 3aKOH
COXPAHEHHUs NEKTPUUYECKOro 3apsia.

HabntoneHue ombITOB IO MOIETUPOBAHUIO CUIIOBBIX JIMHUH 3JIEKTPHUECKOTO TOJS.

HccnenoBanue mnox pykoBOACTBOM Iefarora JIEHCTBUSI JIEKTPUYECKOrO IOJS HA NPOBOJHUKU U
JIUBIIEKTPUKH

44




MocTosiHHBIH
3JIEKTPUYECKH I
ToK (17 1)

OnexTpuueckuil Tok. Yenosua cywecmeosanus
nekmpuyecko2o moxda. VICTOUHUKY TTOCTOSTHHOTO
ToKa. J[eHCTBUSA 3IIEKTPUIECKOrO TOKa (TEILIOBOE,
XUMHYECKOE, MATHUTHOE). JIeKMpUuuecKull mok
8 JHCUOKOCISIX U 2a3aX.

Pabota ¥ MOIIHOCTH 3JICKTPUYECKOTO TOKA.
3axon [icoynas—/lenya. Dnekmpuueckue yenu u
nompeoumenu 3NeKMpUYecKoll IHepeul 8 Obimy.
Onektpuueckas 1enb. Cuiia Toka. DIEeKTpUIecKoe
Hanpspkenue.  CONPOTHBIICGHHE  MPOBOIHHKA.
Yoenvrnoe conpomuenenue sewgecmsa. 3akon Oma

JUIi  ydacTka 1nenu. llociaeqoBaTenbHOE U
napaienbHoe coeMHeHne MPOBOIHUKOB.
Kopomkoe 3amvixanue.

JMemoncmpayuu?

1. ITpOBOAHUKH U TUIJICKTPHKH.

2. MonenupoBaHue CHJIOBBIX JIUHUMA

3IEKTPUYECKOr0 MO,
. ICTOYHMKYM IOCTOSIHHOT' O TOKA.
. JlelcTBHUS 3IIEKTPUUECKOTO TOKA.
. DJIEKTPHUYECKUHA TOK B )KUIKOCTH.
. 'a30Bb1i1 pazpsiz.
. I3mMepeHue cuitbl TOKa aMIepMETPOM.
. I3aMepeHne 351eKTpHUECKOro HanpsHKEeHUs
BOJITMETPOM.
9. PeocraT 1 MarasuH CONpOTHBIICHUIA.
@ponmanshsle nabopamopnsvie padbomol u
onvlmul.

oo ~No Ol bk~ W

JMccnenoBanue qeicTBUS AIEKTPUUECKOTO OIS Ha

TIPOBOJHUKH U JUDJIEKTPUKH.

.Cbopka u mpoBepka pabOTHI TEKTPHUIECKON LIETTH

IIOCTOAHHOI'O TOKaA.

.JM3mepenue u peryaupoBaHue CHUIIBI TOKA.
. I3Mepenue n perynmupoBaHue HaNpsDKEHUSL.
Hccnedosanue 3agucumocmu cuibl moxa, uoyujeco

uepez  pesucmop, om  conpomugieHus
pesucmopa u HanpadlCceHus.
.Onvimel,  0emoHcmpupyiowue  3a8UCUMOCHIb

dNEeEKMpU4ecKoeco conpomueiernus I’lpOGO()HuKCl
onm e2o ()JZMHbl, nﬂomadu nonepe4noco cevyerus

HaOmonenue pa3nuyHbIX BUIOB ACHCTBHS IEKTPHUECKOTO TOKA X OOHAPYKEHNE COBMECTHO C
MI€1aroroM 3TUX BHUJOB AEHUCTBHS B TOBCEIHEBHON XKHU3HH.

COopka 110 cXeMe U UCTIBITaHNE IT0]] KOHTPOJIEM TeJjarora 3JeKTPUIEeCKON e MOCTOSIHHOTO TOKA.
HabGmonenue 3a nemoHcTpanyeil i3MEepeHHs CHIIbI TOKa aMIIEPMETPOM.

HaOmonenue 3a neMoHCTpanuei N3MepeHus SJIEKTPUIECKOr0 HANPSHKEHHS BOJIBTMETPOM.
[IpoBenenne m oOBSICHEHWE IPH TOMOIIM YYHUTENS OMBITOB, JEMOHCTPHPYIOMINX 3aBUCHMOCTh
3IEKTPUUYECKOTO CONPOTHUBIICHUS] MPOBOAHMKA OT €ro JUIMHBI, IJIOMIAJN MONEPEYHOro CEYEHHS U
MaTepuana.

HabGmonenne 3a peMoHCTpanyield MCCIeOBaHMsI 3aBHCHMOCTH CHIIBI TOKa, HMPOTEKAIOLIEro 4epes
PE3UCTOp, OT COMPOTHUBIIEHHS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

Bba3oBeie npezacTaBieHUs O MpaBUWIax CIOKEHHS HANPSHKEHUN MpH MOCIeI0BATENbHOM COCTUHEHUHN
JIBYX PE3UCTOPOB.

Bba3oBele npeacTaBieHus 0 MpaBUiax Ui CUJIbI TOKA IIPU MapayljieIbHOM COSMHEHUHN PE3UCTOPOB.
HabntoneHre JeMOHCTpalUK TIeAarora O CUTYalusIX MMocjiae0BaTeNbHOIO U MapalIeNbHOro
COCAMHCHUA IMPOBOJHHUKOB B JOMAalIHUX JJICKTPHUUCCKUX CETAX.

PenieHre TUMOBBIX pacu€THBIX 3a1a4 B 1—2 NEHCTBHS ¢ OMOPOW Ha aJITOPUTM, MPEABAPUTENLHO
pa3o0paHHBII COBMECTHO C IIearoroM C HCHojib30BaHHEeM 3akoHa Oma u ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONMPOTHUBICHUS TMPU  IOCIEIOBATENBHOM U  IapajieIbHOM  COCAMHEHUU
MPOBOJHUKOB.

OmpeneneHue ¢ OHNOPOH Ha TEXHONOTMYECKYI0 KapTy IO DPYKOBOACTBOM Iiejarora padoThI
SIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIET0 YePE3 PE3UCTOP.

OmnpeneneHue ¢ onopoil Ha TEXHOIOTMYECKYI0 KapTy IO PYKOBOJCTBOM II€Aarora MOLIHOCTH
SIIEKTPUYECKOTO TOKa, BBIIENAEMON Ha PE3UCTOpE.
HabironeHue 3a yccieioBaHieM 3aBHCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HAINpsDKEHUS Ha Hell.
OmnpenenenHye ¢ omopoii Ha TEXHOJIOTHYECKYI0 KapTy oA pykoBoacTBoM negarora KI1/] Harpesarens.
HabGnronenue 3a nccnenoBanueM IpeoOpa3oBaHus SHEPTHH IPH IOObEME IPy3a 3JIEKTPOABUTaTENICM.
OOBsicHEHHE TOCIE PACCYKACHUS C NIEaroroM U COCTaBJIEHHUE IUIaHA-KOHCIIEKTa YCTpOiicTBa U
NPUHIMIA ASHCTBUS JOMAIIHHUX 3JIEKTPOHArPEBaTENbHBIX IPUOOPOB.

OOBsicHEHNE TTOCIE PACCYKACHUS C IEaroroM U COCTaBJICHUE IUIaHA-KOHCIIEKTa IIPUYUH KOPOTKOTO
3aMBIKAHUS W NPUHIINIA ACHCTBUS IUIABKHUX NPEIOXPAHUTENEH.

PeleHre THUMOBBIX pacu€THBIX 3aa4 B 1—2 nmeiicTBHs C OMOPOI HA AJTOPUTM, MPEABAPUTEIHHO
pa3zoOpaHHBI COBMECTHO C TIEIarOrOM C UCTIONb30BaHueM 3akoHa JIxoyms—IIeHa.

HaOmtonenne BOSHUKHOBEHHS JIEKTPUIECKOTO TOKA B SKUIKOCTH.
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u mamepuana.

dlposepka npasuna crodicenuss HanpsA’CceHutl npu
NnoCaIe008aMebHOM coeouHeHuu 08yx
Pe3uUCmopos.

dlposepxa  npasuna 0as  cuibl  MoOKa  npu
napanienbHoM COeOUHEHUU Pe3UCTHOPOS.

.Onpenenenre pabOTBl  3JIEKTPUUECKOrO  TOKA,
HJIYIIETO Yepe3 Pe3UCTop.

0. OmnpejeneHne MOIHOCTH 3IEKTPHYECKOTO TOKA,
BBIJIETISIEMON HAa PE3UCTOPE.

1. UccnemoBaHve 3aBUCHMMOCTH  CHJIBI  TOKa,
UIYIIEr0 Yepe3 JIAMIIOYKY, OT HANpsDKEHUs Ha
Hell.

2. Onpeoenenue KII/] nacpesamens.
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MarnuTtHbIe
siByienust (6 4)

IlocTosiHHbIE MarHuThl. B3anmoselicTBre
ITOCTOSTHHBIX MAarHuTOB. MaenumHoe noie.
Maenummoe none 3emau u e2o 3Hauenue Os
orcusnu Ha 3emae. Onvim Opcmeda. Machummuoe
noze anekmpuieckoeo moka. Ilpumenenue
9NIEKMPOMASHUMO8 8 mexHuKe. /leticmeue
MASHUMHO20 NOJIL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens NOCMOAHHO20 MOKA.
Hcnonvzoeanue snekmpoosueamencii 6
MEeXHUYECKUX YCMPOUCMEAx U Ha MPAaHcnopme.
Jemoncmpayuu’
1. B3aumojeicTBrEe MOCTOSTHHBIX MArHUTOB.
2. MopenupoBaHue HEBO3MOYKHOCTH
pazjieseHus Mojt0COB MarHuTa.
3. MonenupoBanue MarHATHBIX
MMOCTOSTHHBIX MarHUTOB.
4. OnsIT DpcTena.
5. MaruutHoe 1oje ToKa. DJIeKTPOMarHuT.
6. JleiicTBrie MarHUTHOTO MOJISI HA MMPOBOJIHUK C
TOKOM.
7. DnexTpoaBUraTeh MOCTOSIHHOTO TOKA.
DponmansHble 1ad0pamopHvie padomut U
Onvlmol.

noJyeun

MHMccnengoBanne  MarHUTHOIO  B3aMMOJICHCTBUS
MOCTOSIHHBIX MAarHHUTOB.
J3ydeHne  MarHMTHOTO  TOMS  HOCTOSHHBIX

MAar"HuToOB IIpU UX O6'I>CI[I/IHCHI/II/I " pa3aeiIeHnu.

JMccnenoBanue neicTBUs 3JIEKTPUYECKOr0 TOKA Ha

MarHUTHYIO CTPEJIKY.

.OmBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH CHIIbI

B3aUMOICHCTBUS KaTyliKu ¢ TOKOM W MarHura
OT CUJIBI TOKA W HAIIPpaBJICHUSA TOKAa B KaTYyIIKE.

JM3yuenue OEUCTBUSL MArHUTHOIO TONSL  HA
TIPOBOTHHUK C TOKOM.

.Koncmpyuposanue u usyueHue  pabomol
91eKmpoosu2ame.

JM3mepenue KITA 3JIEKTPOIBUTaTENbHON
YCTaHOBKH.

HccnenoBanue noa pyKoBOJCTBOM IEJarora MarHUTHOTO B3aUMOZECUCTBUS MMOCTOSSHHBIX MarHUTOB.
Nsydenue ¢ onopoii Ha TEXHOIOTMYECKYIO KapTy MOJ PYKOBOJICTBOM Te1arora MarHUTHOTO MOJIS
TTOCTOSTHHBIX MarHUTOB TIPH WX O0BCTUHEHUH U Pa3JICIICHIH.

HabmroeHue 3a mpoBeIeHHEM OIBITOB M0 BU3YATU3AIHH OIS TOCTOSHHBIX MATHHUTOB.

Nsydenue moa pykoBOACTBOM I€Aarora siBJICHUs] HAMarHU4UBaHUS BEIlECTBA.

HccnenoBaHne COBMECTHO C MEAATOrOM JEHCTBUSA 3JIEKTPUUECKOTr0 TOKa Ha MATHUTHYIO CTPEINKY.
HabnroneHue 3a TPOBEICHUEM OITBITOB, JEMOHCTPHUPYIOIIMX 3aBUCHMOCTH CHJIBI B3aMMOJICHCTBUS
KaTYILIKA C TOKOM M MarHuTa OT CHJIbl U HalpaBJieHHs TOKa B KaTYIIIKE.

AHanu3 MpH MOMOIIYM TeJarora CUTyaluid MPaKTHYSCKOro MPUMEHEHHS 3JICKTPOMArHUTOB (B
OBITOBBIX TCXHUYCCKUX YCTPOWCTBAX, MPOMBIIIJICHHOCTH, MEIUIIIHE).

Nzydenue c onopoit Ha TEXHONOTMYECKYIO KapTy MOJT pYKOBOJICTBOM Te/larora JeMCTBHsI MarHUTHOTO
TIOJISl HA TIPOBOJIHUK C TOKOM.

Nzydenue ¢ onopoii Ha TUAAKTUUECKUNA MaTepuai IeHCTBUS dJIEKTPOABUTATESI.

N3mepenue copmecTHO ¢ neparorom KIIJI anexTpoaBuraTeIbHON yCTaHOBKH.

bazoBble nmpecTaBiIeHus 0 Pa3IMuHbIX MPUMEHEHHUSX 3JIEKTPOIBUraTeNel (TpaHCIopT, ObITOBbIE
yCTpOICTBa U Ap.).
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JIEKTPOMATHUT
Hasl MHIYKIHUS
(4)

Onvimol @apades. AHenenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noJy4eHus
NleKmpuyeckol dHepauu. DIEKTPOCTAHIIMK Ha
BO300HOBJISICMBIX UCTOUHUKAX SHEPTUH.
Jemoncmpayuu’
1. UccnenoBanue sIBIICHUS JICKTPOMArHUTHOMN
HHITYKITAH.

2. OnbrTel Dapanes.

3. 3aBHCHUMOCTh HAIPaBJICHUS MHIYKIHOHHOTO
TOKa OT YCJIOBUI €ro BO3HUKHOBEHUS.

4. DyeKTporeHepaTop MOCTOSHHOIO TOKA.

Dponmanshvie nadbopamopHsie padbomot u
onvimel.

1. OnpITBl 1O  HWCCIEJOBAHUIO  SIBICHUS
AJIEKTPOMArHUTHOW WHIYKIMH: UCCIIEJIOBAHNE
U3MEHEHUN 3HA4YCHUA n HalnpaBJICHUA
I/IHleKIlI/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMECCTHO C II€AaroroM OIIBITOB ITO MCCIICJOBAHUIO SABJICHUA 3H€KT‘pOMaFHI/ITHOI>'I
UHAYKOHUU: UCCIICAOBAHUEC W3MCHCHHUH 3HAUYCHUS U HaIpaBJICHUS HTHAYKOIUOHHOTO TOKa

Pe3epBHoe Bpemst (3 1)

9 KJIACC (102 )

TemaTnueckuit
0JI0K, TEMA

OcHoBHOe coaepxkaHue

OcHOBHBIE BHIBI JeSITeILHOCTH YYAIIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBHI)

Paznen 8. Mexanndeckue siBjenus (40 u)
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Mexanuueckoe
JIBHKEHHE

H CII0COOBI €ro
onucanus (10 u)

MexaHuueckoe JBIXeHHE. MaTepuanbHast
touka. Cucrema orcuéra. OTHOCHUTENBHOCTH
MEXaHMYECKOr0  JBIKEHHs.  PaBHOMepHOE
npsIMOJIMHEWHOe  ABWXeHue. Hepaenomepnoe
npamonunetHoe  osudicenue.  CpemHsas  u
M2HOBEeHHAs cKopocmb mena npu
HEPasHOMEPHOM OBUINCEHUU.

YckopeHnue. Pasnoycropennoe
npAMONUHEHOoe osuviceHue. CBobonHoe

nanenue. Onvimul I anunes.
Pasnomepnoe osudicenue no oxkpyscHocmu.
Ilepuoo u uacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
YCKOpeHue.
Hemoncmpayuu
1. HaGmronenne MeEXaHMYECKOrOo JIBHIKEHUS
TeJa OTHOCUTENIBHO Pa3HBIX TEN OTCUETa.

2. CpaBHeHHe IyTel U TPACKTOPUHl IBIKEHUS
OTHOTO U TOTO € TeJda OTHOCUTEIHHO
Ppa3HbIX TeN OTCUETA.

3. U3mepeHue  CKOPOCTM M YCKOPEHUS
IPAMOJTUHEWHOTO JBIKEHHUS.

4., ccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOT'O ABIKCHHUS.

5. HaGmronenue IBIKEHUS Tena 10
OKpY>KHOCTH.

6. HaOmonenne MeXaHHYECKUX  SIBJIICHHIA,
MIPOUCXOIAMINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U

YCKOPEHHOM  JIBIDKEHHH  OTHOCHTEIBHO
KaOuHeTa (PU3UKH.

dpoumanvuvie nadbopamopuvie padomuvt u

onvimal.

1. Koncmpyupoeanue mpaxma ona paseoua u
OanbHelue20 PABHOMEPHO20 — OBUNCEHUS
WAPUKA UTU METeHCKU.

2. Omnpenenenue cpenHeit CKOPOCTH
CKONIBXEHUsT ~ OpycKa WM  JBIDKCHHS
HIapyKa Mo HaKIIOHHOU IUIOCKOCTH.

3. OmpeneneHne  yCKOpeHHs — Tela
PaBHOYCKOPEHHOM [BIKCHUH TIO

npu

AHamn3 ¢ TOMOIIBIO TIe1arora 1 00CyX IeHHE Pa3InIHbIX IPIMEPOB MEXaHUIECKOTO JIBIKCHHUSL.
OO6cyx1eHrne COBMECTHO C TTE€AaroroM TpaHuIl IPUMEHUMOCTH MOJIENN «MaTepralibHasl TOUKay.
Omnncanue nocie 00CyX/ICHHS C MearoroM MEeXaHHIeCKOTro JBIKEHHUS Pa3InYHBIMHU CIIOCOOaMU
(ypaBHeHHe, TabIHIA, TPA(UK).

AHanu3 T1oJ PYKOBOACTBOM Iiefjarora >KM3HEHHBIX
OTHOCUTEIIBHOCTh MEXaHWYECKOI O JIBI)KEHUSI.
HaOmronenne MexaHN4ecKoro JBIDKEHUS Tella OTHOCHTEIFHO Pa3HBIX TEN OTCYETA.

CpaBHeHue MyTel U TpaeKTOPHUM IBMKEHUS C OMOPOI Ha TEXHOJOTHUECKYIO KapTy MOJT PyKOBOACTBOM
resiarora OJJHOrO M TOTO )K€ Tejla OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

AHanu3 ¢ TOMOIIBIO Meiarora Tekcra [anusest 00 OTHOCUTEIBHOCTH JBHKCHUS; BBITIOJTHEHHE 3aaHMi
0 TEKCTY (CMBICIIOBOE YTEHHE).

[MpocTeiimne BEIYUCIECHUS 110 00pa3Ily CpeAHEll CKOPOCTH CKOJILKEHHSI OpyCcKa MM ABHKEHHS MIapHUKa
M0 HAKJIOHHOM MJIOCKOCTH.

AHanu3 1 00CyX/JJeHHE C ONOpOl Ha TEXHOJOTMYECKYI0 KapTy IoJ PYKOBOJCTBOM Ie/iarora croco0oB
MPUOTHKEHHOTO OIpe/eNIeHIs] MTHOBEHHON CKOPOCTH.

OmnpepesneHue nocie pacCy:KAeHHs C MeAaroroM 1o cxeMe CKOPOCTH PABHOMEPHOT'O JIBIDKEHUS (IapuKa
B KHUJIKOCTH, MOJIENTN AJIEKTPUIECKOT0 aBTOMOOWIIS U T. II.).

OmnpeneneHrne COBMECTHO C MEAAroroM IyTH, HMPOWISHHOIO 3a JaHHBIM NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJla 10 rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JIBIKEHUSI OT BPEMEHHU.
HavanbHple TpeacTaBieHHe O MPUHLMIIAX JEHCTBUS IPUOOPOB, HM3MEPSIOLIHMX
(ciumomeTpoB).

[Mpocreiiine BbIYUCICHUS IO 00pa3ly IIYTH U CKOPOCTH IPU PABHOYCKOPEHHOM MPSMOIMHEHHOM
JBIKCHUM TeTa.

OmnpeneneHue COBMECTHO C IEAAroroM IPOHICHHOrO ITyTH M YCKOPEHHs IBIDKEHHS Tela IO IpaduKy
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSAMOJIMHEWHOTO IBU)KEHHUS TeNa OT BPEMEHH.
OmnpeneneHue ¢ MOMOLIBIO TIEAarora yCKOpeHust Teja Mpu paBHOYCKOPEHHOM JIBIKEHUH 110 HAKJIOHHOM
TUIOCKOCTH.

W3mepeHue mo cxeme IMOCHE PacCy)KAEHUS ¢ IEAAroroM IepHoa W YacTOThl OOpalleHHs Tella II0
OKPYKHOCTH.

OmnpenencHue HaXOKACHHUS IMOA PYKOBOJICTBOM II€Zarora CKOPOCTH PaBHOMEPHOTO ABWKEHHS Tela
10 OKPY>KHOCTH.

PeleHre THMOBBIX pacuETHBIX 3a7ad B 1—2 AEHCTBUsI C ONOpPOM HAa alNrOpUTM, MPEABAPHTEIHHO
pa3o0paHHBIE COBMECTHO C TII€AaroroM Ha OIpPEAEICHHE KHHEMAaTHYECKUX XapaKTEPUCTHK
MEXaHWYIECKOT0 IBM)KEHUS Pa3IMIHBIX BUIOB.

Pacrio3naBanme n npuOIMKEHHOE ONHMCaHUE MO 00pa3Ily Mocie 0OCYKACHHS C TIEAAroroM pa3JIndHbIX
BHIOB MEXaHMYECKOTO ABIKEHUS B NMPHUPOJE M TEXHUKE (Ha NMpHMepax CBOOOIHO MafaloIUX Ted,
JIBYDKCHUS JKUBOTHBIX, HEOECHBIX TEJl, TPAHCTIOPTHBIX CPENCTB H AP.).

CHTyaHHﬁ, B KOTOPBIX  IIPOABJIACTCA

CKOpPOCTb
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HAaKJIOHHOH IJIOCKOCTH.

4. UccnenoBanue 3aBUCHMOCTH MyTH  OT
BpPEMEHHU [TPU PAaBHOYCKOPEHHOM JBHKECHHUU
0e3 HaYaIbHOW CKOPOCTH.

5. Ilposepka 2unomesul: ecnu npu
PABHOYCKOPEHHOM 08UIICEHUU oe3
HAYANbHOU CKOPOCMU HYMu OMHOCSINCS KAK
pso HeuemHuIx yucer, mo
coomeemcmayoujue NPOMENCYMKU
8pemMeHU OOUHAKOBbL.

B3anmoneiictBue
ted (20 v)

IlepBerit 3axkoH HeroToHa. Bropoii 3axoH
Herotona. Tperuii 3axoH Herotona. [lpunyun
Cynepnosuyuy Cull.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPenUsi CKOMbIICEHUs, CUA MPeHUsi NOKOS,
opyaue 8u0bl MpeHus.

Cua TSDKECTH M 3aKOH ~ BCEMHUPHOTO
TSATOTEHHSI. Y CKOPEHHE CBOOOIHOIO TaJeHUs.
Heuowcenue naanem eokpye Connya (MC).
Ilepsasa xocmuueckasa ckopocms. Hegecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepuaJbHON TOUKH.
Abcomomno  meépooe  meno.  Paenosecue
meépooeo  mena €  3aKPenyiéHHOU  OCbio
epaujerus. MOMEHT CUIBL. L]enmp msocecmu.

Hemoncmpavuu

1. 3aBHCHMOCTD YCKOPEHHS Tela OT MacChl

TeNna U JEHCTBYIOLIEN Ha HETO CUIIBIL.

2. Habmonenne  paBeHCTBa  CHII

B3aUMOJEICTBHU TEIL.
3. M3meHeHue Beca Tena MPH YCKOPEHHOM
JBIDKCHUN.
D poHTATbHBIE 1a00paTOPHbIE PAGOTHI U
ONBITHI.

npu

1. HccnenoBanne 3aBUCHMOCTH CHIIBI TPECHUA

CKONIBXEHUsT  OT  CHJIBl  HOPMaJbHOTO
JIaBJICHHSI.
2. Ompenenenne  KOIGPUIMEHTA  TPEHUS
CKOJIbYKECHUSL.

HabGmonenre u o0cyxieHre COBMECTHO C MEJaroroM OIBITOB C JBIKEHHEM Tejla IPH YMEHBIICHUN
BIIMSIHUSA IPYTHUX TeJ, MPENATCTBYIOMINX JBH)KEHUIO.

AHanu3 Mo cxeMme Iocie PacCyXIEHHUsl ¢ IeJaroroM TekcTa ['ammies ¢ OmMCaHHEM MBICICHHOTO
OKCIICPUMECHTA, O6OCHOBLIB3,}OLL[CFO 3aKOH MHEPLHH; BBIIIOJIHCHUEC 3a)1aHm71 0 TEKCTY (CMI)ICJ'[OBOG
YTEHHE).

OO6cyxeHre moj; PyKOBOJCTBOM Ielarora BO3MOXXHOCTH BBITIONTHEHUS 3aKOHA MHEPLUHU B Pa3IMYHBIX
CUCTEMAX OTCYETA.

HabntoneHne u o0CyXJieHHE COBMECTHO C MEJaroroM MEXaHMYEeCKHX SIBJICHUH, MPOUCXOASAIIMX B
cucreme orcuéra «Tenexka» Ipu e€ paBHO-MEPHOM M YCKOPEHHOM JBH)KEHUH OTHOCHTEIBHO KaOHHETa
¢buzmuKw.

JlelicTBUS ¢ BEKTOPAMHU CHII: BBIIIOJIHEHHE 3aJaHUH T10 CIOXKEHUIO U BBIYUTAHUIO BEKTOPOB.
Habmronenne 3a NpoBEJEHUEM OIBITOB, JIEMOHCTPHPYIOLIMX 3aBUCHMOCTb YCKOPEHHUSI Tela OT
MPUJIOKEHHON K HEMY CHJIBI M Macchl Tela.

AHanu3 1 00bsICHEHHE C OMOPOI Ha TEXHOIOTMYECKYIO KapTy MOJI PYKOBOJCTBOM IIe/larora sBJICHUH ¢
UCII0Jb30BaHUEM BTOPOro 3akoHa HploToHa.

PeleHre THMOBBIX pacuETHHIX 3ajady B 1—2 JEHCTBUsI C OINOpPOIl HA ajrOpUTM, MPEIBAPUTENHHO
pa3o0paHHBIf COBMECTHO C MENaroroM € MCIOJIb30BaHHEM BTOPOro 3akoHa HpIOTOHa U mpaBmiia
CIIOKEHUS CHIL.

OmnpeneneHue COBMECTHO C TIEAArOroM KECTKOCTHU MPY>KUHBI.

AHanu3 cuTyalii ¢ OIMOpOH Ha TEXHOJIOTMYECKYI0 KapTy IOA PYKOBOJCTBOM II€arora, B KOTOPBIX
HAOMIOAroTCs ynpyrue aedopManuy, 1 ux o0bsICHEHHE ¢ MCIOIh30BaHNEeM 3akoHa ['yka.

PeleHre THMOBBIX pacuyETHBIX 3aqad B 1—2 JEHCTBUsI C ONOpPOI HA ajlrOpUTM, MPEIBAPHTEIHLHO
pa300paHHBIN COBMECTHO C IIEIaroroM C UCIIOIh30BaHUEM 3aKoHa [ yka.

HccnenoBanre mpyu MOMOIIH TTEAArora 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO
nasieHnsi. COBMECTHOE 0OCYXIEHHE Pe3yIbTaTOB HCCIIEIOBAHMS.

Omnpenenenue Mo KOHTPOJIEM IeJjarora ¢ Oropoi Ha KOHCIIEKT KO3(p(UITMEHTa TPEHNS CKOIBKEHUSL.
W3MepenHne ¢ TOMOIIBIO MTe1arora CHITbl TPEHHUS ITOKOSI.

PelieHre THIMOBBIX Pacu€THBIX 3aja4 B 1—2 AEHCTBUsI C OMOpPON Ha alrOPUTM, MPEIBAPUTEIHLHO
pa300paHHBIN COBMECTHO C IEIaroroM C UCTIOIb30BaHUEM (POPMYIIBI TSl CHITBI TPEHUSI CKOJIBKEHNU .
AHanu3 Mo CXeMe I0cie PacCy)KIEHHWs Iegarora O ABWKEHHH TN TONBKO IOJ JEWCTBHEM CHIIBI
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3. Onpenenenne >kECTKOCTH NPYKHHBI.

TSXKECTH — CBOOOJTHOTO MaJICHHUSL.
OOBsICHEHHE TIO/] PYKOBOJICTBOM IIE/Iarora He3aBUCHMOCTH YCKOPEHUST CBOOOIHOTO TAJICHHS OT MAaCChl
Tena.

Or11eHKa COBMECTHO C TIEJIarOroM BEJTHYUHBI CHITBI TATOTCHUS, JCUCTBYIONICH MEXTY TBYMS TeIaMHU (IUIs
Pa3HBIX Macc).

AHanu3 ¢ Omopol Ha NUAAKTUYCCKUH MaTepuan IBWKCHHS HEOCCHBIX TeN ION JCHCTBHEM CHIIBI
TATOTCHUSA (C UCTIOIB30BAaHUEM JOTIOTHATEILHBIX HCTOYHUKOB HH(POPMAIIHH).

Perienne THMOBBIX pacyéTHBIX 3amad4 B 1—2 NEHCTBUS C OMOPOM Ha ajirOpUTM, MPEIBapPHUTEILHO
pa300paHHBIA COBMECTHO C MEAaroroM ¢ UCMOIb30BAHUEM 3aKOHA BCEMUPHOTO TATOTCHUS U (HOPMYITBI
JUISL pacu€ra CUJIbI TSHKECTHU.

HaGumonenne 1 o0Cy»k1eHHEe ¢ TOMOIIBIO TIeAarora OMbITOB M0 K3MEHEHHUIO Beca Tella IPU YCKOPEHHOM
JIBIDKCHUH.

AHanu3 ¢ MOMOIIIbIO TeJlarora yCIOBUNA BOSHUKHOBEHHSI HEBECOMOCTH U MEPETPY3KH.

Perienne THMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUS C OMOPOW HA alTrOPUTM, MPEIBAPHUTEIHLHO
pa300paHHbBIIl COBMECTHO C TI€JJaroroM Ha OIpezielieHHe Beca Tella B Pa3IMYHbIX YCIOBHSX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHYECKYI0 KapTy O]l PYKOBOJCTBOM Iefarora Cui, JeHCTBYIOIIUX Ha
TeJI0, MOKOSIIIeecs] Ha OTope.

Onpenenenue ¢ TOMOIIBIO MeAarora HeHTpa TSHKECTH Pa3IMYHbIX Tel.
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3aKoHbBI
COXpaHeHHs!
(10 v)

Umnynsc  Tema.  Msmenenmue — umnynvca.
Hmnynve cunbl. 3aKOH COXpaHEHMS HMITYJIbCA.
PeaxtuBHOE mmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabora
CWJ TsDKecTH, ynpyeocmu, mpenus. Ces3b
oHepeuu u pabomsl. lloTeHUMaNbHAs SHEPTHS
Tena, TOMHATOrO HaJl TOBEPXHOCTHIO 3EMITH.
Tomenyuanvnaa suepausi coicamori NPYACUHDL.
Kunernueckast SHEPTHSL. Teopema 0
KUHemuyeckou 9Hepauy. 3aKOH COXpaHEHUs
MEXaHU4YECKOH SHEPTHUH.

Jemoucmpayuu
1. Tlepenaya mmmysabca MpH B3aUMOJCHCTBHU

Tel.

2. IlpeoOpazoBanus
B3aUMOJCUCTBUHU TEI.

3. CoxpaHeHHe UMITybCa IPH HEYIIPYroM
B3aUMOZECHCTBUHU.

4. CoxpaHeHHE UMITYJbca MPH abCOMOTHO
YIPYTOM B3aUMOZACHCTBUH.

5. HaOmioneHue peakTUBHOIO JBIKEHUSL.

6. CoxpaHeHHe MEXaHUYECKOH YHEPTUH IPH
CcBOOOJHOM MaJCHUU.

7. CoxpaHeHHE MEXaHHYECKOH SHEPruH IpU
JBIDKEHUM TeJa MOA ACHCTBUEM NP YKUHBI.
@ponmansusle n1abopamopnsvie padomol u

onvlmul.

1. Omnpenenenve pabOTHl CHIIBI TPEHUS MPH
PaBHOMEPHOM  JBIDKEHHM  Telma 110
TOPU30HTAJIBHOMN MOBEPXHOCTH.

2. Omnpenenenre pabOThI CHIIbI YIIPYTOCTH MIPH
nogséMe  TIpy3a C  HCIOJIB30BAHUEM
HETIOJIBIKHOT'O M TIOABKXKHOT'O OJIOKOB.

3. H3ydeHue 3aKoHa COXpaHEHHS SHEPTHH.

SHEPIUU pu

Habmonenue n o6cyxieHre ¢ TOMOIIBIO TIeJIarora ONbITOB, IEMOHCTPHPYIOIINX Tepeaady UMITyIbca
MIPY B3aMMOJICHCTBUM TeJl, 3aKOH COXPaHEHHUs WMITYJbCca NPH aOCONIOTHO YIPYIOM W HEYIPYIOM
B3aUMOJICHCTBHH TeIl.

HaOmonenue neMoHCTpalyy Ieaarora CUTyaluidi B OKpYy)Karolied jKU3HH C UCIIOJIb30BaHHEM 3aKOHa
COXpaHEHUS UMITYJIbCA.

PacnozHaBaHue ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM IeJarora sBJICHUS
PEaKTUBHOTO ABWXEHUs B mpupoje u TexHuke (MC — Ouonorus).

IIpuMeHeHrEe COBMECTHO C IEAaroroM 3akOHa COXPaHEHHMsI UMIIyJbca Ul pacdéra pe3ylbTaToB
B3aMMOJICMCTBUSA Ten (HAa @puUMepax HEYNpPYyroro B3aMMOJEHCTBUS, YHOPYroro LEHTPAJIBLHOIO
B3aMMO-ICHUCTBHS JIByX OJMHAKOBBIX TEJ, OAHO U3 KOTOPBIX HEMOA-BUKHO).

PemieHre THMOBBIX pacu€THHIX 3ajady B 2—3 AEHCTBHUSI C ONOPOH Ha alroOpuTM, MPEABAPUTEIBLHO
pa300paHHBIIl COBMECTHO C TIEJJaroroM C MCHOJIb30BaHUEM 3aKOHA COXPAHEHHS UMITYJIbCa.
OnpeneneHre ¢ OMOPOM Ha JTUAAKTUYCCKUAN MaTepuai paOoThl CHJIBI YIIPYTOCTH MPH MOIbEME Ipy3a
C HMCIIOJIb30BaHNEM HETIOABHKHOTO U MOJBIKHOTO OJIOKOB.

W3mepeHue COBMECTHO € MeJaroroM MOIITHOCTH.

H3mepenue ¢ MOMOILBIO Meiarora NoTeHIHaIbHON SHEPTUH YIPYTo 1e(OPMUPOBAHHOM MPYKHHBIL.
M3MepeHne COBMECTHO C MeIaroroM KHHETHYECKOM SHEPTUH Teja Mo JJIUHE TOPMO3HOTO IMyTH.
Ha6HIOJIeHHe 3a JKCIIEPUMECHTAJIbHBIM CPAaBHCHUEM HU3MCHCHUS HOTGHHH&HBHOﬁ 1 KHHETUYECKOM
JHEPruil Tena Mpy JBHKEHUH 110 HAKIIOHHON IUIOCKOCTH.

HaOmronenne 3a SKCHEpUMEHTAIBHONW MPOBEPKOM 3aKOHA COXPAaHEHHS MEXaHMYECKOM SHEpruu mpu
CBOOOIHOM ITaJICHUM.

IIpumeneHrne Ha HayalbHOM YPOBHE, C OIOPOM Ha JWJAKTUYECKUM MaTepuasl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEPruu A pacuéra NOTEHIMAIBHON U KUHETUYECKOW SHEPTUil Tena.

Pemienre THIOBBIX pacuéTHBIX 3aa4 B 1—2 AEHCTBUsI C ONOpPOW Ha allrOPUTM, NPEIBAPUTEIHLHO
Ppa300paHHBII COBMECTHO C TIEAArOroM C UCIOIb30BaHHEM 3aKOHA COXPAHEHUS] MEXaHUUECKOM SHEPTUH.

Pazgen 9. Mexanudyeckue Kosedanust 1 BoaHbI (15 9)
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Mexanuueckne
KoJe6anus (7 4)

KomeGarensHoe  mBmkenue.  OCHOBHBIC
XapaKTEePUCTHKA KOJICOAHWH: TEepPHOJ, 9acToTa,
aMIUuTyna. Mamemamuueckutl U Npy*CUHHBLU

masmuuxu.  Ipespawenue — snepeuu  npu
KOoneOamenbHOM O8UNCEHUU.

3aryxatomue KoyneOaHus. BBIHYXICHHBIC

konebanus. Pe3oHaHc.

Jemoncmpayuu’

1. Habnromenne  koneOaHUii  Tem  mOf
JEUCTBUEM  CHIBI TSXKECTH W CHIIBI
YIIPYTOCTH.

2. HaGmonenue koneOaHui Tpy3a Ha HUTH U
Ha MPY>XHHE.

3. HaGmoeHre BBIHYXKIEHHBIX KOJleOaHUH U
pe3oHaHca.

Dpoumanvuvle 1abopamophvle padomol u
Onbvimul.

1. Onpenencuue Y4aCTOThI Hu rnepuoaa
KoJIe0aHUIl MaTEMAaTUYECKOIO MasiTHUKA.

2. OmpepesieHue  4acToThl W TIepUoJa
KoJe0aHuil TPYKMHHOTO MAasTHUKA (WK
3JIEKTPOHHAS IEMOHCTPALIUS ).

3. UccrnenoBanne  3aBUCHMOCTH  TIepUOJa
KoJ1e0aHui MOABELIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HATH.

4. UccnenoBanue  3aBHCHUMOCTH  IepHOza
KoleOaHUH MpPYKUHHOTO MasTHUKA OT

Macchl rpysa (wu JNEKTPOHHAS
JEMOHCTpAIIHs).
5. Iposepka HE3aBUCHMOCTH nepuoza

KoneOaHuil rpy3a, MOJABEUIEHHOTO K HHTH,
OT Macchl Ipy3a.
6. OIBITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD

neproza KoJIe0aHuH MIPYKHHHOTO
MasTHHKa OT MAacChl Ipy3a M KECTKOCTH
TP Y)KUHBL.

7. Usmepenue YCKOpEHUs CBOOOITHOTO
naJeHus (wm JJIEKTPOHHAS
JIEMOHCTPAIIHS).

Habnronenue koneOanHuii mom AEHCTBHEM CHII TSHKECTH W YIIPYTOCTH W OOHApY:KEHHE TPU TTOMOIIH
Te1arora moJJOOHBIX KOJICOAHUH B OKPYKAFOIIEM MHPE.

AHanm3 COBMECTHO C IearoroM kKojaeOaHuid Tpy3a Ha HUTH U Ha ipykuHe. OnpeaeicHue 1Mo alrOpuTMy
YaCTOTHI KOJICOAHUH MaTEeMAaTHUECKOTO M MPY)KUHHOT'O MasSTHUKOB.

HabmroneHue u 00BsICHEHHE C TTIOMOIIBIO TEIarora sBJICHHUS PE30HAHCA.

HccnenoBanue ¢ omopoi Ha alrOpUTM, TNPEIBAPUTEIBLHO Pa300paHHBIA COBMECTHO C II€IaroroM,
3aBUCHMOCTH TIeprojia KojcOaHu MOJBEIICHHOTO K HUTH T'py3a OT JUTUHBI HUTH.

IIpoBepka ¢ ormopoii Ha TEXHOIOTMIECKYIO KapTy MOl PyKOBOJCTBOM II€Jarora He3aBHCUMOCTH TIEPHOIa
KoJIeOaHuH rpy3a, MOIBEIICHHOTO K JICHTE, OT MAcChl rpy3a.

HaOnronenue u o0CykIeHHE IO PYKOBOJICTBOM II€arora OMbITOB, JEMOHCTPUPYIOIIAX 3aBUCHMOCTh
nepro/ia KolueOaHui MPyKIMHHOTO MasTHUKA OT MacChl TPy3a U KECTKOCTH TP Y>KUHEI.

[TpuMeHeHHE ¢ TOMOIIBIO TIeJarora MaTeMaTHYECKOTO M IIPYKHHHOTO MasITHUKOB B KA4eCTBE MOJICIICH
JUTSL OTTMCAHUS KOJICOAHHUIA B OKPYXKAIOIIEM MUpE.

Perienne THMOBBIX pacyETHBIX 3amady B 1—2 NEHCTBUS C OMOpPOM HAa AJTOPHUTM, MPEIBAPUTEIHLHO
pa300paHHbIIl COBMECTHO C TIEAAaroroM, CBSI3aHHbIX C BBIYMCICHHEM WM OLEHKOH 4acToThl (eproa)
KOJICOaHUit
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Mexann4eckue
BOJIHBI. 3BYK
(CRY)

Mexanuueckue BOJIHEI. CaoiicTBa
MEXaHUYIECKUX BOJTH. IIpodonvuvie u
nonepeunvle 8oHbL. [[uHa 601HbL U CKOPOCb €é
pacnpocmpanenus. Mexanuueckue 60aHbI 6
meépoom mere, cericmuyeckue 6ouvl (MC).

3ByK. [pomkocms 36yKa U @vicoma mMoHd.
Ompaoicenue 38yka. Unghpaszeyk u yismpasseyx.

Jemoncmpayuu’

1. PacnpocrpaHeHue
TIOTIEPEYHBIX BOJIH.

2. HabmoneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTEHI.

3. AKycTHYecKHuil pe3oHaHC.

MpOAOJIBHBIX u

OOHapyxeHHe U aHaJII3 C TIOMOIBIO TIEarora BOIHOBBIX SBJICHUH B OKPYKAIOIEM MHUPE.
HaOmonenne COBMECTHO C TEAAaroroM paclpoCTPaHEHWsS! IPONOIBHBIX M TIONEPEYHBIX BOJH (HA
MOJIeIIH) ¥ OOHAPY)KEHHE aHAIOTMYHBIX BHJIOB BOJH B MPHUPOJIE (3BYK, BOSIHBIE BOJIHBI).

Brranciienue B 1—2 neicTBUS ¢ OMOPOi HAa aJITOPUTM, MPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
MeIaroroM JUIMHBI BOJIHBI U CKOPOCTH PaclpOCTPaHEHUs 3BYKOBBIX BOJIH.

HaOmionenne 3a 3KCIIEpUMEHTAIBHBIM OIPEAEIEHHEM TI'PAaHHIl YaCTOTHl CIBIIIUMBIX 3BYKOBBIX
KoJIe0aHui.

HaOmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C UCIONB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

HaGimonenue 1 00bsICHEHHE C TIOMOIIBIO NIe/1arora sSIBJICHHUS aKyCTHYeCKOro pe30-HaHca.

UreHne COBMECTHO C MEAaroroM OpUTHHAIBHOTO TEKCTA, MOCBAIIEHHOTO MCIOIb30BAaHUIO 3BYKa (MIIH
yABTPa3ByKa) B TEXHHUKE (3XOJIOKALMSI, YIETPa3BYK B METUIIMHE U JIP.); BBHITOJIHEHHE 33/IaHUH 110 TEKCTY
(cMBICTIOBOE UTEHHE)

Paznen 10. DjieKTPOMATHUTHOE MOJIE M DJIEKTPOMATHUTHBIE BOJTHBI (8 4)

DJIEKTPOMATHUT
Hoe 1oJie

U JIeKTPOMATHH
THbIE BOJIHBI
(CR))

DNeKTpOMarHuTHOE ToJie.
DneKTpOMarHuTHbIE BOJTHBI. Ceoticmea
9NEeKMPOMASHUMHBIX B0JIH. Llxana
9NEeKMPOMACHUMHBIX ~ 607H.  Mcnonvsosanue
9NeKMPOMASHUMHBIX 80JIH O] COMOBOU CEA3U.

OneKTpoMarHuTHas npupona CBeTa.
CxopocTb cBeTa. BoimHOBBIE CBOICTBa CBETA.

Hemoncmpayuu’®

1. CpoiicTBa 37E€KTPOMArHUTHBIX BOJH.
2. BonHoBbIE CBOICTBA CBeTA.
@ponmansusle n1abopamopnsvie padomol u
onvlmul.
1. 3yyeHne CBOWCTB 3IEKTPOMATHUTHBIX
BOITH C TTIOMOIIBI0 MOOHWIIBHOTO TenedoHa.

[TocTpoeHne MPOCTBIX PACCY)KAEHHH HAa OCHOBE IOJTOTOBJICHHBIX BBIPAXXECHHH, 0OOCHOBBIBAIOIINX
B3aUMOCBSA3b JJICKTPUYCCKOI'0O 1 MAariHuTHOI'O MoJIeH.

Habnronenne 3a 3KceprUMEHTaIbHBIM M3YYEHHEM CBOICTB 3JEKTPOMArHUTHBIX BOJH (B TOM 4YHCIE C
MOMOILIBI0 MOOWIILHOTO TenedoHa).

AHanu3 ¢ MOMOMIBIO TI€arora peHTreHOBCKMX CHUMKOB 4EJI0BEUECKOr0 OpraHu3Ma.

AHan3 COBMECTHO C [1€1aroroM TEKCTOB, OMUCHIBAOIINX MPOSBICHUS 3IEKTPOMATHUTHOTO U3JTYYEHUS
B TIIPUPOJE: )KUBBIE OPTaHU3MBI, U3JIyICHUS HEOCCHBIX Tell (CMBICIIOBOE YTCHUE).

Pacnio3HaBaHue U aHANN3 Pa3IMYHBIX IPUMEHEHUH JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE C ONMOPOMN Ha
TEXHOJIOTMUECKYIO KapTy 10J] pyKOBOACTBOM II€arora.

Pelenre THMOBBIX pacy€THBIX 3ajqad B 1—2 AEHCTBUsI C ONOpPOW Ha alroOpuTM, MPEABAPUTENHHO
pa300paHHBII COBMECTHO € MEJAroroM C MCIOIb30BaHUEM (OPMYI I CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JAJIMHBI BOJIHBI U YaCTOTHI CBETA.

Paznen 11. CeeroBble siBjaenus (15 1)
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3aKoHBI
pacnpocTpasHeHu
s cBeTa (6 4)

JlydaeBas Momenb cBeTa. VICTOYHWKH CBeETA.
Ilpamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynol. OTpaxkeHUe CBETa.
ITnockoe 3eprano. 3axon ompadsicenusi ceéema.
IIpenomienue ceera. 3aKOH MPETOMIICHUS
cBeta. [lonnoe gnympennee ompagicenue ceema.
Hcnonvzoeanue noinozo 6HympeHnHe2o
ompaogicenus 8 ONMUYECKUX C8eMOBOOAX.

Jemoncmpayuu’

1. TlpsimonuHEitHOE pacpoCTpaHeHHe CBeTa.

2. OTpakeHHUe CBETa.

3. [NonyyeHne n300pa)KeHUI B TUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TpenomieHue cBeta.

5. OnTHYeCKHi CBETOBO/.

Dponmansusle nabopamoprsvie padomol u
onvimel.

1. UccnenoBanue 3aBUCHMOCTH yria
OTpaXEHHs CBETOBOTO Jydya OT yria
HaJICHUsL.

2. 3ydeHne XapakTepUCTUK HM300paskeHUs
IpenMeTa B INIOCKOM 3epKalle.

3. Uccnenosanue 3aBUCHMOCTH yria
IPEIOMIIEHHUsT CBETOBOIO Jyda OT Yyria
Ia/IeHNs Ha TPaHUIIE «BO3LYX—CTEKIION.

HabnroneHue OMBITOB, JEMOHCTPHUPYIONIMX SIBICHHAE MPSIMOIMHEHHOTO pPACHpPOCTPAHCHUS CBETa
(BO3HHKHOBCHHE TCHH U TIOIYTCHH), U UX UHTEPIIPETAIIHS C UCIIOIH30BAHUEM ITOHSTHSI CBETOBOTO JTy4a.
OOBsicCHEHHE W MOJCTMPOBAHUE TIOCIIC PACCYXKICHUS C TEJaroroM 0 CXEME COJNHEYHOrO W JIYHHOTO
3aTMEHUI.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUECKYIO KapTy MO/ PYKOBOJICTBOM IeJlarora 3aBUCUMOCTH yTJia
OTPa)KEHHs CBETOBOIO JIy4a OT YIJIa MMaJICHHUs.

Wzydenue ¢ moMomipio Neaarora CBOMCTB H300pa)KeHHs B INIOCKOM 3epKalle.

Habnronenue u 00bsICHEHHE COBMECTHO € TIEJArOroM OIBITOB TI0 TOJTYYSHHIO U300paKeHHI B BOTHYTOM
Y BBIIYKJIOM 3epkajiax. HaOmroneHre u 00bsACHEHHE TIOCIIE PACCyKIACHUS ¢ TIearoroM o CXeMe OIBITOB
10 TIPEJIOMJICHUIO CBETa HA TPAHULE PA3JIUYHBIX CPEJ, B TOM YHUCIIE€ ONBITOB C MOJHBIM BHYTPEHHUM
OTpa’KEHUEM.

UccnenoBanue moJi pyKOBOJCTBOM I€larora 3aBUCUMOCTH yrja MpeNOMJIEHUS OT yrja MaJeHHs
CBETOBOI'0 JIy4a Ha I'PaHUILIE «BO3LyX—CTEKIION.

Pacrio3HaBaHue ¢ MOMOIIBIO TEJarora sSBJIEHUM OTpa)K€HHsI U MPEJIOMJIEHHS CBETa B MOBCEIHEBHOM
JKU3HH. AHAJIN3 U O0BSICHEHHE COBMECTHO C MEAAaroroM sIBJICHUS ONTHYECKOr0 MUPaKa.

PelieHrie THUIMOBBIX pPAcU€THBIX 3a7ad B 1—2 JEHCTBHS C OMOPOW Ha alroOpuTM, NPEABAPUTEIBHO
pa300paHHBI COBMECTHO C MEAaroroM C UCIOJb30BaHUEM 3aKOHOB OTPAKCHUS M MPEJIOMIICHHUS CBETA.

JIuH3bI
¥ ONITHYECKHUE
npu6opsI (6 1)

Jlurza. Xox nmydeit B mmH3e. Onmuueckas

cucmema  (omoannapama, MUKPOCKONA U
meneckona (MC). [naz kaxk onmuueckas
cucmema. bBruzopykocmo u 0aibHO30pKOCHb.
Hemoncmpayuu’®

1. Xon mydeit B coOmparomiei JImH3e.

2. Xon ny4eii B pacceuBaroliei JIMH3e.

3. [ony4enue n300paXkeHHid ¢ TOMOIIBIO
JIMH3.

4. MMpuHTwn ENCTBUS
MHUKPOCKOIIA ¥ TEJIECKOIIA.

5. Monens rinasa.

Dponmanvusle 1abopamopusvle pabomuvt u

(oroarmmapara,

[Nonyuenne moj KOHTPOJIEM Tearora n300pakeHUi ¢ TOMOIIBIO COOMPAIOIIEH U pacCcerBalOIIEH JTUH3.
OmnpejernieHne ¢ Oopoit Ha ArOPUTM Pa3pabOTAHHOTO COBMECTHO C MEIaroroM (poKyCHOTO pacCTOSHHS
Y ONTUYECKOH CHIIBI COOMPATOIIEH TUH3HL

AHanu3 COBMECTHO C TI€AaroroM yCTPONCTBA U MIPHUHIIHIIA IEHCTBUS HEKOTOPHIX ONTUYECKAX IPUOOPOB:
(oroammapara, MUKpockora, Teineckona (MC — Onoiorus, acTpOHOMHUS).

AHanms ¢ ormopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM TeIarora siBJIeHNH OIM30pyKOCTH U
JATbHO30PKOCTH, TIPHUHIHIA AeHCTBHIA 09K0oB (MC — Omomorus).
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onsimel.
1. Tlonydenne wn300paKeHUH C TIOMOIIBIO
COOMparomIeH JINH3BL.
2. OnpenencHrue (POKYCHOTO PACCTOSIHUS U
ONTHYECKOHN CHITBI COOMPAIOIIISH JTHH3BI (HITH
3NIEKTPOHHAS JICMOHCTPALIHS).

Pa3oxxenne
0eJioro cBera
B cekTp (3 1)

Paznooicenue  benoco ceema 6 cnexkmp.
Onvimer Hotomona. Cnoowcenue cnekmpanbhvix
yeemos. /ucnepcusi ceéema.

Jemoncmpayuu’

1. PasznoxxeHue GeIOro cBeTa B CIIEKTP.

2. [Tonmydenue OeJIOro cBeTa MPH CIO0KCHUN

CBeTa pasHbIX IIBETOB.

Dponmanvhsle 1adbopamopHvie padomuot u
OnbIMol.

1. OnBITE MO pa3jOKEHHIO OEOoro CBeTa B

CIIEKTP.
2. OmbITHl IO BOCHPUSITHIO I[BETA TPEIMETOB
Opy HMX HAOJIOJNEHUM 4Yepe3 IIBETOBBbIC

GUIbTpHI.

Habnronenue coBMECTHO ¢ NIEaroroM 1o pa3IoKeHHIo 0eJI0ro CBeTa B CIEKTD.

Habmonenue u o0bsicHeHHe Ha 6a30BOM YPOBHE IOl PyKOBOJICTBOM II€1arora OIBITOB IO MOTYYESHUIO
0eJ10ro cBeTa IPU CIIOKEHUU CBETa Pa3HBIX I[BETOB.

[TpoBenenre n 00BICHEHHE MO/ PYKOBOJCTBOM II€Aarora ONbITOB 10 BOCIPHATHIO [IBETa NPEIMETOB
NpY UX HaOJIOJICHUH Yepe3 [[BETOBbIE (DHIbTPHI (I[BETHBIE OYKH).

Paznen 12. KBanToBeble siBaenus (17 u)

Hcnyckanue
U MOTJIOIIeHUE

cBeTa aTOMOM
(44)

Onvimul Pezepghopoa v miiaHeTapHasi MOJIENb
atroma. Mogens atoma bopa. Hcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnexmpeui.

OOcyxIeHre ¢ MOMOIIBIO ITelarora ey onbIToB Pesepdopaa o ncciieoBaHuio aTOMOB, BEIABI)KCHUE
TUIIOTE3 O BO3MOXHBIX PE3yJIbTAaTaX ONBITOB B 3aBUCUMOCTH OT IIPEAIONAraéMoro CTpOEHHsI aTOMOB,
(opMynupoBaHUE BEIBOAOB U3 PE3YIbTATOB OIBITOB.

OOcyxJeHHue ¢ ONMopoil Ha TEXHOJNOTMYECKYI0 KapTy I0J PYKOBOJCTBOM IeJarora IpOTHBOPEUHH
TUTAHETAPHON MOJIENTN aToMa M OCHOBAaHMUI JUIs THIIOTE3bI bopa 0 cTalMOHApHBIX OpOHUTaX IMEKTPOHOB.
HaOmtonenue COBMECTHO ¢ MEAAroroM CIUIOMIHBIX M JIMHEWYATBIX CHEKTPOB M3IYYCHMS Pa3IMIHBIX
BerecTB. OOBACHEHNE C OMOPOI Ha JUJAKTUYECKHI MaTepual JTMHEHYAaThIX CIEKTPOB N3TYICHHUS.

Ctpoenue
aTOMHOI0 siIpa
()

PaauoaktuBHOCTD. Anbgha-, bema- u camma-
uznyyenus.  CTpOeHHME  aTOMHOTO  sipa.
Hyxnonnasa mooens amomnozo saopa. Hzomonul.
Paouoaxmusnsie npeepawyenus. Ilepuoo
noypacnada amomHsix soep.

JHemoncmpavuu

1. CnexTpsl U3ITy4eHHS 1 MOTIIOMIEHHS.

OO6cyx)IeHne COBMECTHO C MEIaroroM BO3MOMKHBIX THIIOTE3 O MOJEIISIX CTPOCHHUS AIpa.

OHpeIICHCHI/IC 10 CXEME€ C UCIIOJIB30BAHUEM METOANYECKOTO MaTe€pualia 1o pyKoBOACTBOM II€aarora
cocCTaBa saA€p IO 3aJaHHBIM MAaCCOBBIM W 3apsAJOBBIM YHCIIaM W 110 ITOJIOKECHUIO B HCpHOIIH‘iCCKOfI
cucteme 3aeMeHToB (MC — XuMus).

AHanms ¢ ormopoi Ha TEXHOIOTHIECKYIO KapTy O/ PYKOBOJCTBOM Ie/larora M3MEHEHHUs COCTaBa sapa
H eT0 TIOJOKEHHS B MEPHOHYECKOI cucTeMe mpH [ -paguoakTuBHocTH (MC — xumus).
Hccneaosanie ¢ NOMOILBIO N€1arora TPeKOE | | -4acTHll 110 TOTOBBIM (oTorpadusim.
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2. CrieKTphl pa3InyHbIX Ta30B.

3. Crextp BOZOpO/A.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

Dponmanvhvie nadbopamopHsie pabomot u
onsimel.

1. Habniooenue cniowmbix u JUHEUYAMbIX

CHEKMPOG UBTYYEHUSL.
2. UccnenoBaHue TPEKOB: U3MEPECHUE YHEPTUU

Habmonenue 3a neMoHcTpanuel pabOThl U3MEPEHUs paJUallMOHHOr0 (JOHA C MOMOIIBIO JO3UMETpa,
OLICHKA €ro MHTEHCUBHOCTH.

AHanm3 COBMECTHO C II€aroroM OMOJIOTHYECKMX W3MEHEHHH, MPOUCXOSIINX MOA AeHCTBHEM
pannoakTuBHBIX M3nydeHnit (MC — Ounonorus).

HaOmonenne neMoHCTpanuy 00 WCIIONBb30BAaHHME PaMOAKTUBHBIX H3iydeHHHd B MemuuuHe (MC —
ouonorus).

YacTUIBl IO TOPMO3HOMY TmyTH (10
(dororpadusm) (i SJIEKTPOHHAS
JIEMOHCTpAIIHs).
SAnepunie SlnepHble peakiuu. 3aKOHBI COXpaHEHHs | PellleHHe THUIOBBIX PAcUETHBIX 3a7ad B 1—2 JEHCTBHS C OMOPOW HA aJTOPUTM, MpPEABAPUTEIHHO

peaxuuu (7 4)

3apsI0BOI0 U MAaCCOBOT'O YHCEN. DHepaus cesa3u
amomuvix  si0ep. Cesa3b  Maccvl U IHEPSUU.
Peaxyuu cunmesa u denenus soep. Mcmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHas SHepreTuKa. eticmsus
PAOUOAKMUBHBIX — UBTYYEHUN  HA  JHCUeble
opeanusmel (MC).

Hemoncmpavuu
1. Pabora cuérynka MOHU3UPYIOLINX

U3IIy4EHU .

2. PerucTpamus  M3NIydeHHs — NPHUPOIHBIX

MHHEPAJIOB U IPOLYKTOB.
dponmanvuvie nabopamophwie pabomol u
onvimol.
1. smepenne paauoaktuBHOrO (hoHa (Miu
9JIEKTPOHHAS IEMOHCTPALIUS).

pa3zobpaHHBIN COBMECTHO C MEJAroroM ¢ UCIOIb30BaHUEM 3aKOHOB COXPAHEHHUST MACCOBBIX U 3apsIOBBIX
YHCceNl Ha ONpEACTICHUE PEe3yNbTaTOB SIEPHBIX PEeaKIMi; aHAJU3 BO3MOXHOCTH MM HEBO3MOXKHOCTH
SIIEPHOM peaKnu.

O11eHKa ¢ TIOMOIIBIO [TeIarora SHEPTUH CBSI3U siJIep C UCIONb30BaHueM GopMyibl DifHIITeHHA.
OO6cyxaeHre COBMECTHO C MEJaroroM IMEpCleKTHB HCIOIb30BaHMS YIPABISEMOro TEPMOSAEPHOTO
CHHTE3a.

OOcyxJieHre COBMECTHO C NIEJar0roM IPEUMYIIECTB M 9KOJIOTMYECKUX MTPOOJIEM, CBSI3aHHBIX C SACPHON
sHeprerukoit (MC — skomorus).

IMoBTOpUTEILHO-0006 A IIHIT MOTY.Tb (9 U)

CucremaTmsanys
u 00001ICHNE
MPEMETHOTO
cofiepIKaHus

1 OIIbITa
JeSITEIBHOCTH,
Ipruodpe-TEHHOTO

O6o0mieHne  comepkaHUs  KOKAOTO U3
OCHOBHBIX pazzenos Kypca huzuku:
MEXaHUYECKHE, TEIUIOBBIE, DIIEKTPOMArHUTHBIE,
KBaHTOBEIC SIBJICHUS.

HayuHblIil MeTO TO3HAHUS U €r0 peanu3anus B
(hM3NIECKUX UCCIETOBAHMAX.

CBsi3p QU3UKU U COBPEMCHHBIX TEXHOJIOTHH B

BeimonHeH#e ¢ MOMOIIBIO TTeAarora yaeOHbIX 3a1aHIH, TPEOYIOIINX AEMOHCTPALNH KOMIIETEHTHOCTEH,
XapaKTEepPU3YIOMINX eCTECTBEHHOHAYYHYI0 TPaMOTHOCTh: NPHMEHEHUsS TOTYYEHHBIX 3HAHWUU Ui
Hay4IHOr0 OOBSCHEHWA (DM3UUECKHX SIBICHUH B OKPYXKAIOUIEH NMPUPOJE W MOBCEIHEBHON >KW3HH, a
TaKkKe BBIBICHHUS (M3MUYECKUX OCHOB psZa COBPEMEHHBIX TEXHOJOTHH; MPUMEHEHHS OCBOSHHBIX
9KCIIEPUMEHTANIBHBIX YMEHUH U MCCIeOBaHNs (DU3UUECKUX SIBJICHHWH, B TOM YHCIE JJISI TIPOBEPKH
THITOTE3 W BBIABICHHUS 3aKOHOMEPHOCTEH.

Pemenre THIOBBIX pacu€THBIX 3a7a4 B 1—2 AEHCTBUSI C OMOpPOM Ha ANrOpuTM, HpEIBAapUTEITHHO
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TIPY U3Y4EHUH
BCETO0 Kypca
0763714

obnacty nepeaayn MHPOPMAIUH, SHEPTETHKE,
TpaHCIOpTE

p3306paHHBIfI COBMCCTHO C MeaaroroM, B TOM 4UCJIC MpCAnojararonmmux UCIroJb30BaHUC (1)14314%01(0171
MOZAECJIIM U OCHOBAHHBIX Ha COACPIKAHNU PA3JINYHBIX PA3JICIIOB KypcCa (1)I/I3I/IKI/I.
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