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[HOACHUTEJIbHAA 3AITNCKA

[Tpumepnas paboudast mporpaMma mo (uU3MKe s 00yHarIUXCs C 3aACPHKKON
ncuxuyeckoro passutus (naiee — 3[1P) Ha ypoBHEe OCHOBHOrO 00111€T0 00pa3oBaHus
MOJArOTOBJIEHa Ha OCHOBe @enepaibHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIBHOTO
cTaHjaapTa ocHOBHoOro obmiero odpaszosanus (IIpukaz Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM IOCTULIMM Poccuiickoit
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), [IpumepHoi
aJanTUPOBAaHHON OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOILETO
o0Opa3oBaHus OOY4YaIOMIMXCA C 3aJE€PXKKOM TNMCUXMUYECKOro pa3BUTUSA (0Z0OpPEHHOM
pemenueM ®YMO no obemy oOpazoBanuio (mpoTokoii ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOII OOOQO 3I1P), [IpumepHoii paboyeit mporpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanusa mno npeametry «Duszuka», KoHuenmuu mnpenogaBaHusi y4eOHOTO
npeamera «Puszmka» B oOpa3zoBarelbHBIX opranusaiusax Poccuiickoit depeparuuy,
peanu3yromMX OCHOBHbIE  0011eoOpa3oBaTelibHble  mporpammsbl, [IpumepHoii
IpOrpaMMbl BOCIIMTAHMS, C YYETOM PACIPEICICHHBIX IO KJlaccaM IPOBEPSEMbIX
TpeOOBaHUM K pe3ysibTaTaM OCBOCHUSI AJalITUPOBAHHOW OCHOBHOM 00pa30oBaTEIbHOM
OpOrpaMMbl  OCHOBHOTO 001iero oOpa3oBaHHsA OOY4YaIOIIMXCA C  3aJIEPIKKOM
NICUXUYECKOTO Pa3BUTHSI.

O61mas xapakTepucTUKA Y4eOHOro npeamera « Puznka

YueOunii mpeamer «®Puzukay  ABIAETCS  CHCTEMOOOPA3YIOIIUM s
€CTECTBEHHOHAYUYHBIX IIPEAMETOB, IOCKOJBKY (U3HYECKHE 3aKOHBI MHUPO3IAHHS
SBJISIIOTCSI  OCHOBOM  COZIEp)KaHHUS KypCOB XHMHHU, Ouojoruu, reorpadud W
acTpoHoMuH. DH3MKAa BOOPY)KaeT OOYUYAIOIIMXCS HAYyYHBIM METOJIOM ITO3HAHWMS,
MO3BOJISFOIIUM ITOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM MUPE.

[Ipeamer MakcuMaabLHO HApaBiieH Ha POPMHUPOBAHKE HHTEPECA K IPUPOTHOMY
U COIMAJIBbHOMY MHPY, COBEPIICHCTBOBaHUE ITO3HABATEIBLHON JEATEILHOCTU
obyugaromuxcs ¢ 3I1P 3a cueT oBIaIcHUS MBICIIMTEIIBHBIMH ONEPAMSIMU CPAaBHECHHUS,
0000111eHNs, pa3BUTHE CIIOCOOHOCTH apTyMEHTHPOBATh CBOE MHEHHUE, (hopMuUpoBaHue
BO3MOXHOCTEN COBMECTHOMU JI€SITEIHOCTH.

N3yuenne ¢usuku cnocoOCTByeT pasButuio y obywatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpakeHMs, (PYHKIIMOHABHOW TPaAaMOTHOCTH, yMEHHS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBaTh WHOOPMAIHIO, TPEICTABICHHYIO B
pasIUYHbBIX opMax. 3HAUMMOCTh IIPEAMETA JIJIs Pa3BUTHS )KU3HCHHOW KOMITCTCHITUN
00y4JarOIIMXCS 3aKTF0YACTCS B YCBOEHUH OCHOBBI (PM3MUECKUX 3HAHUH, HEOOXOIMMBIX
JUTSI TIOBCETHEBHOW J>KM3HH, HABBIKOB 3/I0POBOTO M 0E€30MaCHOTO JUIsl YeJlOBeKa W
OKpYXaIOoIel ero cpeapl o0pa3a Ku3HU;, HOPMUPOBAHUN FKOTOTUIECKON KYIBTYPHI.

[Iporpamma oTpaxkaeT coaepkaHue oO0ydeHus: npeamery «DPu3nKa» ¢ yueTom
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuaroruxcs ¢ 3I1P. OBnageHne TaHHBIM
y4eOHBIM MPEAMETOM MPEICTABIISACT ONMPEACICHHYIO TPYAHOCTD JJII 00YJarOIIHUXCS C
3ITP. 310 cBA3aHO C OCOOEHHOCTSIMHU MBICTUTEIBHOM I€ATeTbHOCTH, IEPHOTUICCKIMHU
KOJIeOaHMSIMU BHUMAHUS, MaJbiM 00hEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIIETO
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3amaca 3HAHUM, NOHWXEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HHU3KHUM YPOBHEM
pPEYEBOTO Pa3BUTHS.

JUis mpeonionieHusl TPYIHOCTEH B HM3ydyeHHMH ydeOHoro mnpeamera «Dusmkar»
HeoOXonMMa  ajanrtanus oObeMa M Xapakrepa y4yeOHOro marepuaia K
MO3HABATEIbHBIM BO3MOYKHOCTSIM JAHHOW KaTeropuum OOy4alolluxcs, Yy4eT HX
O0COOEHHOCTEW pa3BUTHS: UCIHOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX H
MEKIIPEIMETHBIX CBS3€H, IOCTEINIEHHOE YCI0KHEHUE N3y4aeMOro MaTepuaa.

JlaHHass mporpamMMa KOHKPETHU3UPYET COJEpKAHWE TMPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSAMHU 0Opa30BATENBLHOTO CTaHAAPTa, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh M3YUYEHHUS pa3iefioB (U3UKUA C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBsSI3€d, JIOTMKM Yy4eOHOro rpoiiecca, BO3PACTHBIX U
NICUXOJIOTMYECKUX ocoOeHHocTel oOyyvatomniuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHus, ONpeaeisieT MHHUMAaJIbHBIH HAOOp ONBITOB, JIEMOHCTpAaIuii,
OpOBOAMMBIX  Yy4YHTelIeM B Kiacce, JIabopaTOpHbIX pPadOT, BBIMNOJHAEMbIX
00yJaromuMHCS.

Meroauueckoii OCHOBOM H3ydeHHUs Kypca «Du3uka» Ha YpPOBHE OCHOBHOTIO

o01ero oOpa3zoBaHus ABJISICTCS CHUCTEMHO-EATEIILHOCTHBIN MOAX0/,
o0ecTieUnBAIOIINN  JIOCTUKEHNUE JIMYHOCTHBIX, METANpPEAMETHBIX W TIPEIMETHBIX
00pa3oBaTeIbHBIX pe3yJIbTaTOB MOCPEJICTBOM OpraHu3aluu aKTUBHOMU

MMO03HABATEJILHOM ACATCIIBHOCTHU 06yLIaI-OIIII/IXC$I, 49TO OYCHb BAXKHO IIpH 06y‘ICHI/II/I
,ZIGT@IZ C 3HP, AJI1 KOTOPBIX XapaKTCPHO CHUIKCHHUC M03HABAaTEIbHOM aKTUBHOCTH.

Henau u 3apaum u3ydeHus yueOHoro npeamera «@usnka»

Obwue yenu w3ydeHWs ydeOHoOro mnpeaMera «®Du3WKay TMPEICTaBICHBl B
[TpumepHoii paboueii MporpaMMe OCHOBHOTO 00IIIET0 00pa30BaHuUs.

OCHOBHOM 11eIbI0 00yUYeHHUS JeTel C 3aJep>KKOM MCUXWUYECKOTO pa3BUTHUS Ha
JAHHOM TMIpeIMETE SBIISCTCSA: IOBBIICHUE COIMAJbHOW ajanTaiuu JeTed dYepes
IpUMEHCHHE (PU3MYECKUX 3HAHUIN Ha MPaKTHKE.

Jns obyuarommuxcst ¢ 3I1P, Tak ke, Kak U JJIT HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAKOIIUX  OCHOBHYIO 00pa3oBaTeILHYIO  IIPOrpamMMy,
JTOMUHHUPYIOIIEe 3HAaUCHUE TPUOOPETAIOT TaKUE yeu, Kak:

" OCBOCHHE 3HAHUU O METO/IaX HAyYHOTO MTO3HAHUS TPUPOJIBI U (POPMUPOBAHUE Ha
ATOW OCHOBE MPECTaBICHUHN 0 PU3NIECKON KapTUHE MUPA;

" OBJIAJICHUE YMCHHUSIMH IIPOBOJWTH HAOJIONCHHUS TPHUPOJIHBIX  SBICHUMH,
OMHUCBHIBATh M 0000IaTh pe3yJbTaThl HAOIIOACHUMN, HMCIOJIB30BaTh MPOCTHIC
M3MEPUTEIbHBIC PUOOPHI ISl H3YYCHHUS (PU3UICCKUX SBIICHHUM; MPEICTABISTh
pe3yabTaThl HAOMIOACHUNW WM W3MEPEHUU C IMOMONIBI0 TaOnuIl, TpaduKoB U
BBISIBJIAT Ha OTOM OCHOBE OSMIMPUYECKUE 3aBUCHUMOCTH; IPUMEHSTH
MOJIYYCHHBIC 3HAHMS JIJI1 OOBSICHECHHS pa3HOOOPA3HBIX MPUPOIHBIX SBICHUN U
MPOILIECCOB, MPUHIUIIOB JCUCTBUS BAKHEUIIUX TEXHUYECKUX YCTPOMCTB, IJIA
peleHus: PU3NIECKux 3aj1adq;

" pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, HWHTEJUICKTYyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM, CaMOCTOSITEILHOCTH B MPUOOPETEHUHU HOBBIX 3HAHUM, MpU
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pemieHnd  (QU3MUECKUX 3aJad W BBINOJHEHUU  OSKCIEPUMEHTAJBbHBIX
MCCJIEI0BAHUN C UCIIOJIb30BAaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCINHUTAHHUE YOEKIEHHOCTH B BO3MOXKHOCTM MO3HAHUS 3aKOHOB IPUPOABI, B
HE0OXOIMMOCTHU Pa3yMHOT0 UCHOJIb30BAHUS JOCTUKEHUN HAYKU U TEXHOJIOTUH
JUISl JaJIbHEHILIEro pa3BUTHUSl YEIOBEUECKOro OOIIECTBa, YBAaXXEHUSI K TBOPLAM
HAyKU M TE€XHUKH; OTHOIICHUS K (PU3UKE KaK K 3JIEMEHTY 00IlIeueI0BeueCcKOi
KYJIbTYPBHI;

" JCIOJIb30BAHME TMOJTYUYECHHBIX 3HAHUM W YMEHUH NJI PEIICHUS MPaKTUYSCKUX
3a/lay MOBCEAHEBHOM KHU3HU, oOecrieueHHs Oe30MacHOCTH CBOEM >KHM3HHU,
PalMOHAILHOTO TPUPOOTNOIB30BAHUS U OXPAHbl OKPYKAIOIIEH CpeIbl.
JlocTrkenue 3TUX Leseil 00ecrneynBaeTcsl pelieHeM CIeAYIOIUX 3a0ay.:

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

" OpuoOpeTeHrne 3HAHUKW O MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3MUECKUX BEJIWYMHAX, XaAPAKTEPU3YIOIIUX OTH
SIBJICHUS;

» dhopmMupoBaHuE yMEHUN HAOIIOIaTh MPUPOIHBIC SIBJICHUS U BBITIOTHSTE OTBITHI,
nabopaTopHble  pabOTBl U JKCHEPUMEHTAJIbHBIE  HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM M3MEPUTEIBbHBIX MPUOOPOB, IIMPOKO TPUMEHSEMBIX B
MPaKTUYECKOU JKU3HU,

" OBJIAJICHUE TAKUMU TOHATHUSAMH, KaK IPUPOJIHOE SBICHUE, HSMIIUPUYECKU
YCTaHOBJIEHHBIN (akT, mpobdiieMa, runoTes3a, TEOPETUUECKUI BHIBOJI, pE3yibTaT
AKCHEPUMEHTAIBHON TPOBEPKH;

" [IOHMMaHH€ OTJIMYMNA HAaY4YHBIX JaHHBIX OT HEMPOBEPEHHOW HHOpMAILINH,
[IEHHOCTH HAyKHU JUIsl YIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOJICTBEHHBIX WU
KyJbTYPHBIX TOTPEOHOCTEH YeIOBEKa.

OcoOenHocTH 0TOOPA U AJaNITAIIMU Y4eOHOr0 MaTepuasia no pusuke

OcHoBoii 00yuenust ody4daromuxcs ¢ 3[1P Ha npeameTax ecCTeCTBEHHOHAYYHOTO
LMKJIA SIBJISIETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTENbHBIX OlEpanuil (aHanus,
CUHTE3, CpaBHEHHUE, 0000IICeHIE) HAa OCHOBE BHIMIOJIHEHUS Pa3BUBAIOIINX YIIPAKHEHUH,
dbopMupoBaHHME TIPHEMOB YMCTBEHHOW paOOThI: aHaNW3 WCXOAHBIX JIAHHBIX,
IJIAHUPOBAHHUE MaTepHUaia, OCYIIECTBICHUE MMO3TAITHOTO U UTOTOBOI'O CAMOKOHTPOJIS,
a TaKKe OCYILECTBIISIETCS JIMKBUIALINS TPOOEIIOB B 3HAHUSIX, 3aAKPEIJICHUE H3YUEHHOTO
Marepuana, oTpaboTKa alropuTMOB, MOBTOPEHHE MPOWIEHHOr0. bosbiioe 3HaueHue
NpUIAETCd YMEHHUIO paccka3aTb O BBIINOJHEHHOWM paboTe ¢ MIpaBUIbHBIM
yHnoTpeOJIEHUEM COOTBETCTBYIONIEH TEPMHHOJIOTHMH W COONIOJEHUEM JIOTUYECKUX
cBs3eil B m3nmaraemoMm matepuaine. Jis oOydaromuxcs 3IIP Ha ypoBHE OCHOBHOTO
o0miero 00pa3oBaHMsI TO-TIPEKHEMY SIBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUSL OTACJbHBIX MCUXUUYECKUX IPOILIECCOB (BOCHPUSITUSA, BHUMAHUSI,
MaMsITH, MBIILICHUS), CHHDKEHHBIM YPOBEHb MHTEIJIEKTYalbHOTO Pa3BUTHUSI, HU3KUI
YPOBEHb BBIMOJHEHUS! YYEOHBIX 3aJlaHUM, HU3Kasl yCHemHoCcTh o0yueHus. [loatomy
pu U3ydyeHUH (DU3MKU TpeOyeTcs lieJIeHANPaBICHHOE WHTEIEKTYalbHOE Pa3BUTHE
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oOyuaromuxcsa ¢ 3IIP, oTBewaroniee UX OCOOCHHOCTSIM W BO3MOXXHOCTSIM. YUeT
ocobenHocreir oOyuvaromuxcsa ¢ 3I[IP TpeOGyer, uToOBI NpU H3YyYEHUH HOBOIO
Martepuaiia 00s3aTesIbHO MPOUCXOIUIIO MHOTOKPATHOE €T0 MOBTOPEHUE; PACIIMPEHHOE
pacCMOTpEHHUE TE€M M BONPOCOB, PACKPHIBAIOIIUX CBSI3b (PU3UKU C KU3HBIO;
aKTyaJn3alus NIEPBUYHOrO KU3HEHHOTO OIbITa 00y4YaroIuXCsl.

VYcBoeHue mnporpaMMHOro MaTepuasia 1o (U3uMKe BbI3bIBa€T OOJBIINE
3arpynHenust y oOywatomuxcsi ¢ 3IIP, moatomy Teopus uzyudaercs Oe3 BBIBOJIOB
CIOXHBIX (opMys. 3agayu, TpeOyrolHe NPUMEHEHHs CI0XKHBIX MaTeMaTHYECKUX
BBIYMCIICHUN U POPMYJI, B OCOOEHHOCTH TaKUX TeM, KaKk «MexaHnuecKoe ABUKEHUE,
«ApxumenoBa cunay, «MexaHUYecKas DJHEPrus», «IEKTPUUECKHE SBICHUS,
«ONEeKTPOMArHUTHBIC SIBICHUS», PEIIAIOTCS B KJIACCE C TOMOUIBIO YUUTEIS.

Oco0oe BHMMaHHE€ MPU H3YYEHUHM Kypca (DU3UKU YAENsSeTCS MOCTAaHOBKE WU
OpraHu3alliy SKCIEPUMEHTa, a TaKKe MPOBEJACHUIO (IPEUMYILIECTBEHHO Ha KaXKJ1I0M
ypOK€) KpPAaTKOBPEMEHHBIX  JIEMOHCTpAalMil  (BO3MOXXHO C  HCIOJIb30BaHUEM
ANEKTPOHHON JeMOoHCTpanuu). HekoTopeie TeMbl 0053aTeNbHO JOJKHBI BKIIOYAThH
OMOpHBIE JTa0OpaTOpHbIE pPabOThl, KOTOpbIE pA3BUBAIOT YMEHHE TOJIb30BATHCS
OPOCTEHIIMMHU TpUOOpaMH, aHAIM3UPOBATh IMOJYYEHHBIE JaHHble. B CBs3M C
OCOOCHHOCTSMHM  TOBEJEHUS U JeITeNbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEYCMOTPEH CTPOKANIIMI KOHTPOJb
3a COOJIIOJICHUEM TTPABWJI TEXHUKU 0€30MacHOCTH MPU MPOBEICHUU J1a00paTOPHBIX U
IPAKTUYECKUX padoT.

bonpimoe BHuManue npu uzydeHnn Qusuku nogapoctkamu ¢ 3I1P obpamaercs
Ha OBJIAJICHHE MMM MPAKTUYECKUMU YMEHMSIMU W HaBblkamu. [IpemycmaTtpuBaetcs
yYMEHBIICHHE 00beMa TEOPETUYECKUX CBEACHUH, BKIIOUEHHE OTACNbHBIX TeM WU
HEeNbIX pPa3fesioB B MaTepualibl Uil  0030pHOT0, O3HAKOMHUTEIBHOTO WM
dakynpTaTHBHOTO HM3yueHusd. lIpennaraercss ymeHbllleHHE 00beMa MaTEMaTUYECKUX
BBIUMCIICHUH 32 CYET YBEITMUCHUS] KaU€CTBEHHOTO OMMCAHUS SIBIICHUH U TIPOIIECCOB

JlocTarouHO€ KOJMYECTBO BPEMEHH OTBOJUTCS Ha PACCMOTPEHHUE TEM H
BOTPOCOB, PACKPHIBAIOIIMX CBsI3b (PU3UKK C JKU3HBIO, C TEMHU SBICHUSIMH,
HAOJIIOICHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OTIBITA.

MakcuManbHO  HUCHOJB3YIOTCA ~ MEXIPEAMETHbIE  CBA3M C  TaKUMU
JTUCHIUIUIMHAMH, Kak reorpadus, Xumus, Owosorus, T.K. oOydaromuecs ¢ 3I1P
O0COOEHHO HYXAAKTCS B MPEMNOJAHECEHUH OJIHOTO M TOrO K€ Y4eOHOro marepuaia B
pa3IMYHBIX acCleKTaX, B €ro BapbHUPOBAHUHM, B HEOJHOKPATHOM IOBTOPEHUH H
3aKpEIUICHUM  TOJYYEHHBIX 3HAHUW W OpakTH4Yeckux ymeHuu. [lo3Bossas
paccMaTpuBaTh OAWMH W TOT >K€ Y4YEOHBIM MaTepwal C Pa3HBIX TOYEK 3pPEHUS,
MEXMPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 Jy4IIeMYy OCMBICIEHHIO, O0JIee MTPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHUIM.



IIpumepHbIe BUABI AeATeAbHOCTH 00y4yarouuxcs ¢ 31IP, od0yciioBieHHbIE
0co0bIMH 00pa30BaTeILHBIMU MOTPEOHOCTAMH U O0ecIeYuBAOIIHNE
OCMBICJIEHHOE OCBOEHHE COJePKAHNU 00pa30BaHUA M0 npeaMeTy « Dusuka»

[IpumepHas TemaTuyeckass U TEPMUHOJIOTMYECKas JIEKCHKA MO Kypcy (pU3MKH
cootBercTByeT [IOOIT OOO.

Copnepxanue BUIOB nedarenbHOCTH oOyuaromuxcs ¢ 3IIP Ha ypokax gusuku
onpezensieTcss X 0coobIMU 00pa3oBaTEeNbHBIMU NOTPeOHOCTAMU. [loMuMO MIUpPOKO
ucnosibzyembix B [TOOIT OOO o6mux 11t Bcex 00ydaroumxcsi BUJ0B AeATEIbHOCTH
CJIelyeT YCWIUTh BUbI ACSTEIbHOCTH, CIEU(PUYUHbIE IS TaHHON KaTeropuu JIeTeH,
o0ecreynBarolle 0OCMBICIEHHOE OCBOEHUE COJIEp KaHUsl 00pa3oBaHusl MO MPEAMETY:
YCUJIEHHE NPEIMETHO-IPAKTUYECKON MEeATEeIbHOCTH C AaKTUBU3AIMEH CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepHalia C OIMOpPOW Ha alIrOPUTM; IOIIArOBOCThY» B U3yYEHUU
MaTepHaa; UCIOJIb30BaHUE JOMOJIHUTEIbHON BU3YaJIbHOM OMOPHI (CXeMBbl, I1a0JIOHBI,
OMOpHBIE TAOJIMIIBI); PEYEBOM OTYET O MpOLEccCe M pe3yibTaTe JeATeIbHOCTH;
BBIMIOJTHEHUE CIEUUATBHBIX 3a/laHui, 00ECHeunBAIONINX KOPPEKLIUIO PETYIAIHNH
y4eOHO-TI03HABATEILHON JEATEIbHOCTH U KOHTPOJIb COOCTBEHHOIO Pe3yibTaTa.

Hnst oOyuaromuxcsi ¢ 3I[IP cyiiecTBeHHBIM SBISIOTCS MPUEMBI pabOTHI €
JEKCUYECKUM MaTepuajioM 1o mpeamery. I[IpoBogutcs creuuanbHas paboTa IO
BBEJICHUIO B aKTHUBHBIN CJIOBApb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aemble TepMUHBI BBOASTCS Ha MOJIUCEHCOPHOM OCHOBE, 00s13aTelIbHA BU3YaJIbHAS
HOJAEPAKKa, AITOPUTMBI pabOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JIsl AKTYyaIU3aliuu
TEPMUHOJIOTUU.

B cBsi3u ¢ ocob6bsIMu 00pa3oBaTenbHBIMU NOTpeOHOCTIMH 00y4aromuxcs ¢ 311P,
IpY IJIAHUPOBAHUM PabOThl YUEHHKA HA YPOKE CIIEyeT NPUICPKUBATHCS CIACAYIOUIUX
MOMEHTOB:

1. Ilpu ompoce HeoOXOQUMO: JaBaTh aJIrOPUTM OTBETA; pa3pelarhb
HOJIb30BAThCS [UIAHOM, COCTABJICHHBIM P MOJATOTOBKE JOMAIITHETO 3aJaHMsl; 1aBaTh
00JIblIe BpEMEHU T'OTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh JAeaaTh IpeIBapUTEIIbHbIE
3aIllCH, T0JIb30BAThCS HAIJIAIHBIMU [TOCOOUSMU.

2. Ilo BO3MOXHOCTH 3a/JaBaThb OOYYarOIIMMCs HABOJSALIME WM YTOYHSIOLIUE
BOIIPOCHI, KOTOPBIE IOMOTYT UM IIOCJIEOBATEILHO U3JI0KUTh MaTEpUal.

3. CucreMaTHyecky MPOBEPSTh YCBOEHUE MaTepHaa MO TEMaM YpPOKOB, IS
CBOEBPEMEHHOI'0 OOHAPY>KEHUS MPOOENIOB B MPOLIEAIIEM MaTepuase.

4. B npouecce U3ydyeHrss HOBOrO Marepuala BHIMaHHE YUYEHUKOB oOpaniaeTcs
Ha Haubosee CI0XKHbIE pa3zelbl u3ydyaeMoil TeMbl. Heobxonumo vamie oGpamaThest K
HUM C BOIPOCaMHU, BBIICHSIOIIMMH IOHUMaHKHE y4eOHOTr0 MaTepHralia, CTUMYJINPOBaTh
BOIIPOCHI [IPY 3aTPYAHEHHUSX B YCBOEHUH HOBOTO MaTepHaia.

Mecto yyeOHOro npeaMera «®u3nuKa» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001ero o0Opa3oBaHus yueOHbI npeaMet « Pr3uka» BXOIUT B
npeaMeTHyro obnacte «EcTecTBeHHbIE HayKuW» U SIBISIETCSl 00S13aTENIbHBIM IS
m3yuenus. Cozpepxxkanue ydyeoHoro npeamera «Duzuka», NpeicTaBICHHOE B
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[Ipumepnoii paboueit mnporpamme, coorBeTcTByeT @PI'OC OOO, IlpumepHoii
OCHOBHOHM  0Opa3oBaTelibHOM MporpaMMe OCHOBHOrO oO0miero ooOpa3oBaHus,
[IpumepHOl aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM MPOrpaMMe OCHOBHOI'O
o011iero oOpa3oBaHusi 00YUAIOIIUXCS C 3aJIEPKKON MCUXUYECKOTO Pa3BUTHSL.



COLAEPXAHUE YUYHEBHOTI' O IIPEJIMETA «®U31UKA»

7 KIIACC

Pa3nen 1. ®u3nka u eé posib B IO3HAHUN OKPYKAKOIIEr0o MHPA

®usnka — Hayka o npupoge. SAsnenus npupoasl (MC'). dusnueckue sBIeHU:
MEXaHUYECKHUE, TEIUIOBBIC, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBbLIE, 3BYKOBBIC.

®uznyeckue BenUYUHBbL. M3Mepenue ¢usmueckux BeaMUMH. Dusuueckue
npubopei®. [loepewnocms usmepenuti. MexayHapoaHas CHCTEMA ¢TUHHUII.

Kak ¢u3uka u 1pyrue ecrecCTBEHHbIE HAYKU U3y4daloT pupony. Ecmecmeenno-
HAYUHbILL  MemooO NO3HAHUA: Haba0OeHue, NOCMAHO8KA HAYYHO20 B80Npocd,
8bIOGUIICEHUE — 2Unome3, IKCHepUMeHm NnO NpogepKke 2unomes, OO0bACHEHUE
Habnoodaemozo saenenus. Onucanue Quzuieckux A6NeHU ¢ NOMOUbIO MOOENel.

[Ipenmet u MeToAbl HUUKH.

Hemoncmpayuu’

1.  MexaHW4ecKHe, TEIUIOBBIC, DIIEKTPUYECKME, MATHHMTHBIEC, CBETOBEIC
SBJICHUSL.

2.  ®usnyeckue MpuOOpHI U IPOIEAypa MPAMBIX H3MEPEHUM aHATIOTOBBIM K

U (POBBIM MPUOOPOM.
3. OnpepaeneHrue NOrpeirHOCTH SKCIIEPUMEHTA.
Dponmanshule n1adopamopHbvle padomvl uiu I1eKMPOHHAL 0EMOHCHPAYUAL.
1.Onpenenenrie 1eHbl JIENIEHUST H3MEPUTENBHOTO Mpubopa (MCHONB3YS
TEXHOJOTUYECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenue 00bEMa KUIKOCTH U TBEPIOTO Tea
3. Onpeoenenue pazmepos Maibix meil.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI O CTPOEHUM BelECTBA

CtpoeHue BelllecTBa: aTOMbl M MOJIEKYJBL, ux pasmepwvl. Onwvimol,
0okazvisaiowue OUCKpemHoe CmpoeHue 8euiecmad.

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

ArperaTHble COCTOSIHUSI BEILIECTBA: CMPOeHUe 2a308, HCUOKOCMeEU U MEEPObIX
(kpucmannuueckux) men. Bzaumocesaszv medncoy ceoticmeamu 6eujecms 6 pazHbulX
AcpecamuulX COCMOSAHUAX U UX AMOMHO-MONEKVAAPHbIM cmpoeHuem. OcobenHocmu
azcpe2amuuvlx COCMOAHUL 800bL.

HMemoncmpayuu?

' MC - snemenTHI coptepanusi, BKIOYAIONINE MEKIIPEIMETHBIE CBA3H, KOTOPBIE TIOPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHUPOBaHHH.

2 3p1eck 1 anee KypCuBOM 0003HAYEHBI TEMBI, 3yUEHHE KOTOPBIX TIPOBOMTCS B O3HAKOMUTENBHOM rutare. [lemaror
CaMOCTOSITETBHO OINPEEIsieT 00BeM H3yIaeMOoro MaTepHaa.

3 Bee Jlemonctpanmu u JlaGopatopHsie paOOThl, IPEICTABIEHHBIE B COJEPIKAHUH, IOMYCKAETCS (MOXKHO) IPOBOJIUTE,
WCTIONB3Ys MH(OPMAILMOHHBIE M 3JIEKTPOHHbIE TEXHOMOTHH (II(poBBIe 00pa3oBaTENbHBIE PECYPCHI).

4 31ech ¥ Nanee IPUBOJMTCS PACIIMPEHHBIN TIEPEYEHb TaG0PATOPHBIX PA0OT M OMBITOB, M3 KOTOPOTO YUHUTEND JIENAET
BBEIOOp MO CBOEMY YCMOTPEHHIO.
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1. HaGmronenre OpoyHOBCKOTO JIBHXKEHHUSI.
2. Ha6monenue nuddysuu.
@ponmanvusle 1a60pamopHvie padomovl U ONbIM bl

1. Ouenka pauameTpa aroMa METOAOM psAoB (C  HCMOJIb30BaHUEM
dotorpaduii).
2. OnpIThI MO HAOIIOJEHUIO TEIVIOBOIO PACIIMPEHHUS Ta30B.

3.0mbITHl 0 OOHAPYXKEHUIO JEUCTBHUSI CHJI MOJIEKYJSPHOTO MPUTIKEHUS
(371eKmMpOHHAA OeMOHCMPAayU).

Paznen 3. /IBu:keHHe U B3auUMOo/ieilicTBHE TeJl

Mexannueckoe aBukeHHe. PaBHOMepHOE U HEPaBHOMEPHOE JIBUKEHUE.
Ckopoctb. Cpedusisi ckopocmb npu HepasHOMEPHOM O8udiceHuu. Pacuér nytu u
BPEMEHH JIBHXKCHUSL.

SBnenue uHepuuu. 3axon uHepyuu. Bzaumoleiicmeue men Kax NpuyUHA
uUsMeHeHusi ckopocmu OgudceHusi men. Macca kaxk mepa uHepmHocmu mend.
[InotHOCTH BemiecTBa. C653b NIOMHOCIU C KOIUYECMBOM MONEKY]l 8 eOuHUYye 00béma
geujecmaa.

Cuna kak XapakTepucTuka B3auMmojeuctBus ten. Cura ynpyeocmu M 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpto ounamomempa. SIBJIEHUE TATOTEHUS W CHIIA
Tsokectd. Cuna msowcecmu una opyeux niaanemax (MC). Bec tema. HeBecoMoCTb.
CnoxeHue cui, HalpaBJIEHHBIX MO OAHOM mpsmoil. PaBHoxeicTByromas cui. Cuna
mpeHus. Tpenue ckonvoicenus u mperue nokos. Tpenue 6 npupooe u mexruke (MC).

HMemoncmpayuu’

1 HaGmronenre MeXaHU4YeCcKOro JBUKEHUS Tea.

2 N3mepenune cKopoCcTu IPSIMOTMHERHOTO IBUKEHUSI.

3. HaGmronenue siBineHust THEPIIUU.

4 Hab6monenne n3MeHeHUs1 CKOPOCTH IIPU B3aUMOICHCTBUH TEJL.

5 CpaBHeHHME Macc MO0 B3aUMOJICHCTBUIO TEJ.

6. Ciio)xeHue CUJl, HalpaBJIECHHbBIX 110 OJHOMN MPAMOIA.

7. leMOHCTpanus CUIIbl yIPYroCTH Ha pa3IMuHbIX MaTepuaiax.

Dponmanvhsle 1ab60pamopHvle padbomvl U ONbLIMLL,

1. Onpenenenue CKOPOCTH PABHOMEPHOT'O JIBHKEHUS (1LIapUKa B )KHIKOCTH,
MOJIEH JICKTPUICCKOTO aBTOMOOWJIS U T. 11.) (971eKMPOHHASA OEMOHCIMPAYUL).

2. Onpenenenue cpeaHel CKOPOCTU CKOJBXKEHUSI OpycKa WIHM LIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, T€MOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (IegopmMaliimn)
MPY>KUHBI OT TPUIOKEHHOU CHIIBI.

5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT

Beca Tella U XapakTepa COMPUKACAIOUIUXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, ;KHUIAKOCTEH U ra3oB
HaBnenue. Cnocobvl ymenvuieHus u yseaudeHus oaeneHus. [lasnenue easa.
3asucumocms Oasnenus eaza om obvéma, memnepamypwi. Ilepedoaua oasnenus
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meépoviMu menamu, dcuokocmsamu u eazamu. 3axow Ilackansa. Ilnesmamuueckue
Mauwiunsl. 3aBUCUMOCTD JABIEHUS KUAKOCTU OT riayounsl. Coobwarowuecs cocyoul.
l'uopaenuueckue mexanuzmoi.

AtMmocdepa 3emnn u arMmochepHoe AaBieHue. [lpuuunvl cyujecmeosanus
go30ywHot o6onouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasneHus. 3a8ucumocms ammoc@hepHozo 0asieHus Om 8blCOMbl HAO YPOGHEM MODAL.
IIpubopwl Ons usmepenus ammocgheprozo 0asneHus.

eiicmeue orcuokocmu u 2asa Ha nO2pyxiHcénHoe 8 Hux meno. BeiTaakuparonias
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasarue.

Jemoncmpayuu
3aBUCUMOCTD JIABJICHUSI Ta3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUIKOCTHIO U TA30M.

CooOmatoiuecs cocy/bl.

I'mppasinnuecknii mpecc.

[IposiBnenue nericTBUsE aTMOC(EPHOTO JTaBICHUS.

3aBUCHUMOCTh BBITAJTKUBAIONICH CUJIBI OT 00BbEMA MOTPYKEHHOW YaCTH
TeJa U TUIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus Tel: IUIaBAaHUE W MOTPYKEHUE TEJT B 3aBUCUMOCTH
OT COOTHOIIICHUS MJIOTHOCTEHN TeJla U )KUIKOCTH.

@DponmanvHule 1adopamopHvle padomsl u ONbvINb

A

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMA MOTPYyKEHHOM
B JKUJIKOCTB YaCTH TeJa.

2. OnpenenieHue BBITAJIKMBAIOMIEH CUJIBI, JCHCTBYIOLIEHM Ha  TeJo,
MOTPY>KEHHOE B KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITUIKMBAIOIIEH CHIIBI, JIEMCTBYIOIICH Ha
TEJIO B KMJIKOCTH, OT MacCHhI TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIECH CHJIBI,

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

5. KonctpynpoBanue  apeomerpa  wiu KOHCTPYHUPOBAHHUE JIOAKHU
U ONpEJIETICHUE €€ IPy30II0IbEMHOCTH.

Pa3pnen 5. Pabora 1 MOIIHOCTH. DHEPrus

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHM3MBbI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTh. [Ipagusno
pasnogecus puruaza. Ilpumenenue npasuna pasrosecusi pviuaza K O10Ky. «3010moe
npasunoy mexarnuxu. KIIJ] mpocTeix mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass sHeprusi. Kunemuueckas U NOMEHYUATbHAS — IHEP2UsL.
lIpespawenue o00no2o 6uda mexamuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXPaHEHUs
SHEPIUM B MEXaHUKE.

Hemoncmpayuu

1. [Iprmepsl NpOCTHIX MEXAHU3MOB.
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Dponmanvhsle 1a6opamophnvie’pabomot u onvimot?

1. Omnpenenenue pabOTbl CHIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUM TeJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

2. HccnenoBanue ycioBUl paBHOBECUS pblyara.

3. N3mepenue KITI HAKJIOHHOU IIJIOCKOCTH (31ekmponnan
demoncmpauus).

4. N3yuyeHnue 3akoHa COXPAHEHMS] MEXAHUYECKOW SHEPTUuu (271eKmpoHHAaA
demoncmpauus).
8 KJIACC

Paspnen 6. TensioBbie siBJIeHUS

OcHosHble  NON0JCeHUss  MOAEKVIAPHO-KUHEeMUYEeCKoU meopuu  CMmpoeHus.
gewecmea. Macca u pazmepvr amomog u monekyr. Onvimvl, noomeeparcoaroujue
OCHOBHbBIE NOJIOJACEHUSI MONEKYIAPHO-KUHEMUUEeCKOU Meopuu.

Mogenun TBEPAOro, KUAKOTO M Tra3000pa3HOTO COCTOSTHUN  BEIECTBA.
Kpucmannuueckue u amopguovie mena. ObvacHeHue colicma 2a3os, HCUOKocmeti u
MeEpPObIX Mmell HA OCHOB€ NOJIONCEHUL MOJLEKYIAPHO-KUHEMUYecKou meopuu.
CmauuBaHue u Kanuiiapuole aeienus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Céa3b memnepamypuvl cO CKOPOCMbIO MENN08020 OBUNCEHUS
yacmuy.

Buyrtpennsis  aHeprusi. Cnocobvl  uzmeHeHus:  GHYMpPEHHel  dHepUU:
menjonepeoaya u cogepuienue pabomol. Buovl menionepedauu: menjionpo8ooHOCHb,
KOHBEKYUsl, U3Ty4eHue.

KommaecTBo TemnoTel. Yoenvnas mennoémxocms eewecmsa. Tennooomen u
menjyiogoe pasHosecue. YpasHenue meniogozo o6aiauca.

IInasnenue u omeepoesanue Kpucmaiiuieckux eewecms. YoenvHas menioma
nnasnenus. [lapoobpazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjioma  napooopasoéanus.  3asUCUMOCMb  mMeMnepamypvl — Kuneuuss  om
ammocgeproeo dasnenus. Brasxcnocms 6030yxa.

DHeprus TOIUINBA. YoenvHas menioma c2opaHusl.

Ipunyunsvr pabomsr mennosvix osucameneu. KII/[ mennosoco osucamens.
Tennosvle 0suecamenu u 3awuma okpyxcaroujei cpeowt (MC).

3axon coxpanenus u npespaujeHus dHepauu 8 menioswvix npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenre 6poyHOBCKOTO JTBUIKEHUS.

2. Ha6monenne nuddysum.

3. HabGmonenne siBjeHNN CMaYMBaHUS M KaTWJUIIPHBIX SIBICHUH.

4. HaGmronenne TemioBoro pacumpeHust Tell.

5. N3meHeHue naBieHus rasa npu U3MEHEHHH 00bE€Ma W HArpeBaHUM WU
OXJIAXCHUU.

6. [IpaBuiia u3MepeHust TemnepaTyphbl.

7. Bunpr Temionepenaym.

8. OxJtaxkieHue Npu COBEPIICHUH PAOOTHI.
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9. HarpeBanue npu coBepiieHuH padoThl BHEIIHUMH CHIIAMHU.
10.  CpaBHeHHE TEIIIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaOmroneHue KuneHus.

12.  HaGmroneHue MoCTOSIHCTBA TEMIIEPATYPHI MPU TIIABJICHUH.
13.  Mopenu TemIOBbIX IBUTATEIIEH.

@DponmanvHule 1a00pamopHbvle padoOmvl U ONBIN b

1. OnbITEL IO OOHAPYKEHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKEHUS
(371eKmpoHHan 0emoncmpayus).

2. OMnbITHI IO BBIPAIIMBAHHUIO KPUCTAJIOB ITOBAPEHHOW COJIM WIIH caxapa.

3. OnbITel 110 HAOJIIOCHUIO TETUIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH U
TBEPJBIX TEJI.

4. OmnpeneneHue qaBiaeHUs BO3yXa B OaJJIOHE IIMPHUIIA.

5. OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3/lyXa OT €ro
00bEMa U HArpeBaHUS WIN OXJIAXKICHUS.

6. HaGmonenne m3aMeHeHUs BHYTpPEHHEW YHEPTUM Tejla B pe3yJibTare
TETJIoTIepe1auu U paOOThl BHEITHUX CHUJL.

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

8. Hccnenoranue nmporiecca uCapeHusl.

9. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

10.  Onpeodenenue yoenvbHol meniomuol N1AGIEHUS TbOd.

Paznen 7. DiiekTpu4ecKue U MATHUTHBIE SIBJICHUS

Onekmpuzayus men. JIBa pojia 3JEKTPUUECKUX 3apslioB. BzaumoneiicTBue
3apsHKEHHBIX TEIT.

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

Hocumenu snekmpuueckux 3aps006. nemMeHmapHblti 21eKmpuyeckuil 3apsio.
Cmpoenue amoma. IIpOBOJHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUecKud TOK. VYcenosus cywecmeoanus 21eKmMpuyecko2o moka.
HNCcTOYHMKM TIOCTOSSHHOTO TOKa. JIeMCTBHS 2JIEKTPUUECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MarHUTHOE). DNIeKmpudecKuil mox 8 HCUOKOCMSX U 2a3aX.

PaGota ®w MOIIHOCTH JJEKTPHUUECKOTO TOKa. 3akon [[coyrs—Jlenya.
Onekmpuueckue yenu u nompebumenu INeKMPUYECKOU OSHeEpeuu 8 Oblmy.
Onektpuueckas nenb. Cuna Toka. DnekTpuueckoe HampspkeHue. ConmpoTHBIEHUE
MPOBOJIHUKA. YOenbHoe conpomusnenue sewyecmsa. 3akoH OMa I ydyacTKa ICTH.
[locnenoBaTenbHOe W MapajyielbHOE COEAMHEHHWE MPOBOJHUKOB. Kopomkoe
3aMbIKAHUe.

[TocTostHHBIE MarHUTHI. B3anMoaelcTBHE TOCTOSSHHBIX MarHuTOB. Maznumnoe
nozne. Maznumnoe none 3emnu u e2o 3uadenue 01 xcushu Ha 3emiae. Onvim Spcmeoa.
Mazcnummnoe none snekmpudecko2o moka. llpumenenue 31eKmpomMacHuUmMo8 6 mexHuKe.
eiicmeue maznumnozo nois Ha nPOBOOHUK C MOKOM. IDAEKMPOoOsuUcamenb
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nocmosinHo2o moka. Hcnonvzosanue snekmpoosucameneii 8 MeXHUYECKUX YCm-
poticmeax u Ha mpaHcnopme.

Onvimul @apades. Aenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpozcenepamop. Cnocobwl noyyuenus 31eKmpuieckol Hepauu. INEKTPOCTaAHIIUN
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu
DIeKTpu3anus Tel.

JIBa poaa 37EKTpUYECKUX 3apsII0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TET.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuueckas UHIYKIIHS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsII0B.

[IpoBOAHUKY U TUDTIEKTPUKHU.

MoenupoBaHue CUIIOBBIX JUHUM JIEKTPUUECKOTO TOJIS.

HcTouHMKH MOCTOSTHHOTO TOKA.

9. JIeHCTBUS DIIEKTPUUYECKOTO TOKA.

10.  DnekTpudeckuil TOK B KHUJIKOCTH.

11. T'a30BbIi pasps.

12.  H3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3aeKTPUUECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTUBIICHHH.

15. BsaumopneiicTBHE MOCTOSHHBIX MATHUTOB.

16.  MoaenupoBaHUE€ HEBO3MOXHOCTH Pa3ICICHUS MOJOCOB MarHUTa.

17.  MoaenupoBaHue MAarHUTHBIX ITOJIEH MOCTOSHHBIX MATHUTOB.

18.  OmbIT DpcTena.

19. MarnurtHoe nojie Toka. DIeKTPOMAarHuT.

20. JleiicTBME MAarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

21. DnekTpoaBUTaTENb MOCTOSIHHOIO TOKA.

22.  HccnenoBaHue SIBICHUS DJIEKTPOMArHUTHOM UHAYKIIUM.

23.  Omnbitel @apajes.

24. 3aBUCHMOCTH HAIPaBJICHHS WHIYKIIMOHHOTO TOKa OT YCJIOBHIl €ro
BO3HUKHOBEHMUS.

25.  DneKTporeHepaTop MOCTOSHHOTO TOKA.

DponmanvHole 1adopamopHsle padomsvl U ONbIM b

XN R W=

1. OneiThl MO HAONIONCHUIO DJCKTPHU3AIUA TEN HWHAYKIUMEH U TpHU
COIIPUKOCHOBEHUH.

2. UccnenoBanne nEWCTBUS SIIEKTPUUECKOTO IOJS HA MPOBOJHUKHU U
JIUBIICKTPUKHU.

3. CoOopka u mpoBepKa pabOThI AICKTPUUSCKOM TSN IMTOCTOSHHOTO TOKA.

4. N3mepenue u perympoBaHue CUJIbI TOKA.

5. N3Mmepenue u perympoBaHue HAMPSKECHUS.

6. Hccnedosanue 3agucumocmu Cuivl moxa, uoyuwe2o 4epes pe3ucmop, om

conpomueieHusl pesucmopa u HanpAsMNCeHusl Ha pesucmope.
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7. Onvimei, oemoncmpupylowue  3a8UCUMOCHb 9NEeKMPUYECK020
CONpPOMUBIEHUs NPOBOOHUKA OM €20 ONUHbL, NIOWA0U NONEPeyHO020 CedeHusl U

mamepuana.

8. IIposepka npaguna croxiceHuss HANPANCEHUll Npu Nnociedo8amerbHOM
COeOUHeHUU 08)YX Pe3UCMOPO8.

9. IIposeprxa mnpasuna 01 cuivbl MoOKa Npu NAPALIETbHOM COeOUHeHUU
Pe3UCMOPO8.

10.  Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.

11. OmnpeneneHrie MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACIIEMOM Ha
pe3ucTope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT
HaIpsOKEHUS Ha HEll.

13. MHccnenoBaHue MarHUTHOTO B3aUMOJACHCTBUSI TOCTOSTHHBIX MAarHUTOB.

14. H3yueHwe MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPU  UX
00bEIMHEHUH U Pa3/IeIICHUN.

15. MHccnenoBaHue NEUCTBUS AIEKTPUUSCKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOCHCTBHS
KaTYIIKA ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKa U HAMPABJICHUS TOKA B KaTYIIIKE.

17. W3yudeHue NEUCTBUS MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM.

18.  H3yuenue pabomsi s1ekmpoosucameis.

19. HNsmepenue KII/I anekTpoaBurarebHONW YCTAHOBKH.

20. OnbITEl MO HKCCIENOBAHUIO SIBJIEHUSA DSJIEKTPOMATHUTHOW WHAYKUWH:
UCCJIEA0BaHNE U3MEHEHUI 3HAUCHHS U HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJICHUS

Mexanuyeckoe JABWXKEeHHE. MarepuanbHas Touka. (Cucrtema OTCYETA.
OTHOCUTENBPHOCTh MEXaHMUYECKOTO JBUKEHHS. PaBHOMEpHOE MpPSMOJIMHEHHOE
nBuwxeHue. Hepasnomepnoe npsamonuneiinoe ogudicenue. CpeaHsia U MCHOBEHHAs
CKOpOCMb mena Npu HePasHOMEPHOM OBUNCEHUU.

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

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvrnoe ycKkopeHue.

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

Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuna mpenusi CKOJIbIHCeHUsl, CUid
MpeHusi NOKos1, Opy2ue 8Udbl MpeHUs.

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

PaBHOBecue marepuanbHOU TOUYKH. AbGcontromuo meépooe meno. Pasnosecue
MeEp0020 meaa ¢ 3aKpenyiéHHol ocvio epaujerus. MOMEHT cwibl. Llenmp masxcecmu.
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Nmnynec Tena. Hsmenenue umnynvca. HMmnynsc cuivi. 3aKOH COXpPaHECHUS
umiyibsca. PeaktuBnoe asuxenue (MC).

Mexanunueckasi paboTa u MOIIHOCTh. PaboTa cui TSHKEeCTH, ynpy2ocmu, mpeHus..
Cesa3b aHepeuu u pabomei. lloTeHIIMATbHAS SHEPrus TeNa, MOMHATOTO HAa
MOBEPXHOCTHIO 3eMIU. [lomenyuanvruas suepeus cocamou npyxcunvl. Kunernueckas
sHeprus. Teopema o Kunemuyeckou sSHepeuu. 3aKOH COXPAHECHHUS MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu

1. HaGmroneHre MexaHM4eCcKOro JBIKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHME TIyTE€d U TPACKTOPUN JBUKEHHUS OJHOIO M TOTO K€ Teja
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCYETA.

3. N3MepeHune CKopoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKECHMUSL.

4, HccnenoBanne npu3HaAKOB PaBHOYCKOPEHHOIO JIBUKECHMUSI.

5. HaGmtonenue nBrkeHus Teiia o OKPY>KHOCTH.

6. HaGmronenne MeXaHMYECKUX SIBICHUM, MPOUCXOANIMX B CHCTEME

orcuéta «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHTEIIBHO
KaOuHeTa (HU3UKU.

7. 3aBHCHUMOCTh YCKOPCHUA TCJIa OT MACCHI TCJIda U HCﬁCTBymmeﬁ Ha HETO
CHJIBI.

8. Ha6J'IIO,II€HI/I€ PaBCHCTBA CUJI IIpU BSaHMOHGﬁCTBHH TCJI.

9 HM3menenue Beca Tena IMpHu YCKOPCHHOM JIBUKCHHH.

10. Ilepemauya ummyJsibca Mpy B3aUMOACHCTBUU TEI.

11. IIpeobOpazoBaHus SHEPTUU MMPU B3aUMOICHCTBUU TEI.

12. CoxpaHeHue UMIYJbCa IPU HEYIPYTrOM B3aUMOJICHCTBUH.

13.  CoxpaHeHue uMIyiabca Mpu adOCONIOTHO YIPYTOM B3aUMOCHCTBUU.

14. HaGmroneHue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHHe MEXaHHYECKON YHEPTHUH IMPHU CBOOOIHOM TaJCHHUU.

16. CoxpaHeHHE MEXaHUYECKOW SHEpPruM NpU JBW)KEHUM Teia IO
JNEUCTBUEM TIPYKUHBI.

@DponumanvHsle 1a00pamopHbvle padomvl U OnbvIMbL

1. Koncmpyuposanue mpaxma o1 pazeona u oanbHeuuleco pagHoMePHO20
OBUNICEHUST ULAPUKA UTIU MENEHCKU.

2. Onpenenenue cpelHe CKOPOCTH CKOJBbKEHHUS OpycKa WIH JBUKEHUS
mIapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. Onpenenenue ycKOpeHuUsl Teia Npu PaBHOYCKOPEHHOM JIBUKEHUU 110
HAKJIOHHOM IUIOCKOCTH.

4. UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

5. UccnenoBanne 3aBUCUMOCTA CHUJIbI TPEHHS CKOJIBKEHUSI OT CHIIBI
HOPMAaJIbHOTO JAaBJICHUS.

6. Onpenenenue kKodppuieHTa TPEHUS CKOJIbXKEHUS.

7. Onpenenenne KECTKOCTU MPYKUHBI.
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8. Onpenenenue paboTbl CHIIBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUM TeJa
10 TOPU30HTAIIBHON TOBEPXHOCTH.

9. Onpenenenue pabOTBHl  CUJIBI  YNIPYrOCTH TpU  MOABEME Tpy3a
C UCHOJIb30BAHUEM HETOBUKHOTO U TOJIBU>)KHOTO OJIOKOB.

10. M3yueHue 3aKOHA COXPAHEHUS DHEPTHH.

Pa3zjnen 9. Mexannueckue Ko0J1e0aHUS U BOJTHBI

Konebarensnoe nBuxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHUMN: MEepUo,
4acToTa, aMIUIUTyAa. Mamemamuyeckuii u npyscunnsviii masmuuxu. llpespawenue
SHepauU NPU KoedamenbHOM OB8UNICEHUU.

3aryxatomue konebanusi. BeinyxaeHHsie konebanus. Pesonanc.

Mexannueckue BOJIHBI. CBOHCTBA MEXaHMYECKUX BOJH. [IpodonbHbie u
nonepeutvle 80HbL. [IUHA BOIHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80JIHbL 8 MBEPOOM meite, ceticmudeckue 80Hbl (MC).

3ByK. [ pomkocmo 38yka u evicoma moua. Ompasicenue 38yka. Ungpaszsyx u
VILMPA3BYK.

JHemoncmpayuu

1. HaGmionenne konebaHuil Ten Moja JEWCTBUEM CHUIIbI TSXKECTH U CHITBI
yIPYTrOCTH.

2. HaGmronenue kosne6anuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaGnronenuie BIHYXICHHBIX KOJIeOaHUI U pe30HAHCA.

4. Pacnipoctpanenue mpo0JIbHBIX U MTONIEPEYHBIX BOJIH.

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHUYECKUM pe30HAHC.

@DpoumanvHule n1abopamopHbie padonvl U ONbIMbL

1. OmnpeneneHne YacTOTHl M Iepuofa KoJieOaHMM MaTeMaTHYECKOIO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH IEpUOa KOJICOAHUH MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH  Tepuojia  KoyieOaHWU  TPY>KMHHOTO
MAasiTHUKA OT MacChl Ipy3a (271eKMPOHHAA 0EMOHCMPAUU).

5. [TpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIeOaHUN TPy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh NEpUOJa  KoJieOaHMIt
MPY>KUHHOTO MasiTHUKA OT MaCChl Ipy3a U *KECTKOCTHU MPYKUHBI.

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

Paznen 10. DiiekTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHbBI

DJIEKTPOMAarHUTHOE  TOJIe.  OJJEKTpOMarHuTtHele  BOdHBL.  Ceoticmea
anekmpomacHumuwlx 60aH. ILllkana snekmpomacHummnblx 6oaH. Hcnoavzosanue
INEKMPOMACHUMHBIX 80JIH OJIsL COMOBOU CEA3U.
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DIleKTpoMaruuTHas mnpupoga ceera. CKOpocTh cBeTa. BOTHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu

1. CBOIICTBA PIEKTPOMArHUTHBIX BOJIH.

2. BonnoBbIE cBOMCTBA CBETA.

Dponmanvhvle nabopamopnvie’ pabomol u onvimor’

1.  M3yueHue CBOWCTB DJEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOMIBHOTO TeedoHa.

Pasnen 11. CBeToBBI€ sIBJIEHUS

JIyueBas Monenb cBeta. VICTOUHUKH cBeTa. [Ipamonuneunoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwi. OTpaxeHnue cBeta. [lnockoe 3epkano. 3akoH
ompasiceHus ceema.

[Ipenomnenue cBeta. 3aKOH NpenoMJeHUs cBeTa. [lonnoe 6HympenHee
ompadcenue ceema. Hcnonv3oganue NOJIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYeCcKUx c6emogooax.

Jluaza. Xon unyuedr B aumH3E. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bauzopyxocms u
0aIbHO30PKOCHIb.

Pa3znooicenue 6enoco ceema 6 cnexmp. Onvimvr Hoiomona. Cnoowcenue
CHeKMPpAalbHbIX YBEMO8.

Hemoncmpayuu
[IpssMoMHEWHOE PacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue nzoOpaxeHU# B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuuecKkui CBETOBO/I.

Xon mydelt B coOuparomiei JMH3e.

XoJ JIydeu B pacCEHUBAIOIIECH JIMH3E.

[TomyueHnne n300pakeHM C MTOMOIIBIO JIMH3.

9. [TpuHun neiictBus goroamnmnapaTa, MUKPOCKOIIA W TEIECKOTA.
10. Mogens rnasa.

11. Pa3znoxxeHue 6e0ro cBeTa B CIICKTP.

12. Tlomyuenue 6enoro cBeTa MpH CIOKEHUH CBETAa PA3HBIX IIBETOB.
@ponmanvHsle 1a00pamopHbvle padomvl U OnbIMbL

XA BN =

1. HccnenoBanre 3aBUCUMOCTH yrila OTPAXXEHHsI CBETOBOTO Jyda OT yria
MaJICHHUs.

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

3. NccnenoBanre 3aBUCUMOCTH yIJla MPEIOMIIEHUS CBETOBOTO Jiyya OT yria
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. [Tonmy4yenue n3o0pakxeHU# C MOMOIIBIO COOUPAIOIIEH JIMH3HI.

5. Onpenenenue GOKYCHOTO PACCTOSHUS M ONITHYECKOM CHITBI COOMparomiei

JIAH3BI (271eKMPOHHAA 0EMOHCMPAUUSL).
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6. OnpIThl 1O pa3NOKEHHIO OENoro CBeTa B CIEKTp (1eKmpoHHaA
oemoncmpauus).

7. OnpITHl O BOCHPUSATHIO LBETa NPEIMETOB MPU UX HAOIIOJEHUU Yepe3
L[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIEHUSA

Onvimul Pezepghopoa w miianetapHas mojenib aroma. Moxenb atoma bopa.
HUcnyckanue u nocnowernue ceema amomom. Keanmai.

PanunoaktuBHOCTh. Anvgha-, bema- u eamma-uznydenus. CTpOCHHE aTOMHOTO
anpa. Hyxnonuas mooens amomuoeo s0pa. Mzomonwl. Paouoaxmuenvie npespawenus.
Ilepuoo nonypacnada amomuulx soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO W MACCOBOTO YHCEN.
Peaxyuu cunmesa u oenenus si0ep. Ucmounuxu suepeuu Coanya u 36¢30 (MC).

SlnepHast »HepreTHka. /[leucmsus paouoaKmuGHuIX UIYVUEHUU HA JiCUBble
opeanuszmwvl (MC).

JHemoncmpayuu

1. CrexTpsl U3Ty4YCHHS U TIOTJIOIICHUSI.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp Bogopoa.

4. HaGmronenue TpekoB B kamepe BubcoHa.

5. PaGoTa cuéTurika HOHU3UPYIOMIHNX U3TYIECHH.

6. Perucrtpanus u3nydeHuss IpUpOJHbIX MUHEPAJIOB U MPOAYKTOB.

Dponmanvhule 1abopamopHvle padbomvl U ONbINb

1. HccnenoBanne TPEeKOB: U3MEPEHHE SHEPTUHM YAaCTUIIBI 110 TOPMO3HOMY
nyTH (1o pororpadusiam) (InekmpoHHas oemoncmpayus).

2. N3mepenune panroakTHBHOTO (OHA (271eKMPOHHAA O0eMOHCIMPAYUL).

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb

[ToBTOpHUTENHEHO-0000IIAIONIUI MOTYITh IPETHA3HAYCH I CUCTEMAaTU3alluu U
0000ITIeHNS TTPEIMETHOTO COJIEPKaHUS U OTIBITA JICITSIIbHOCTH, PUOOPETEHHOTO TIPH
M3YYEHHUH BCETO Kypca (hU3HKH.

[Ipu m3ydeHUM AAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJIBI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKCHHE MPEIMETHBIX WU
MeTaIpeJIMETHBIX IJIAHUPYEMBIX PE3YIhTaTOB 00yUeHUs, POPMUPYETCSI €CTECTBEHHO-
Hay4YHas TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB UCCIICIOBAHUS SIBICHUMA TPUPOIBI
W TEXHUKH, OBJAJICHUE YMEHUSMH OOBACHATh (U3MYECKUE SBIICHHS, MPUMEHSS
MOJIyYCHHBIC 3HAHWS, pemarh 3aJadd, B TOM YHCIE KAdeCTBEHHBIE U
AKCIIEPUMEHTATBHBIC.

[TpuHIIMNIUATBHO ACATEIBHOCTHBIA XapaKTep JAHHOTO pa3jelia peaanu3yeTcs 3a
C4ET TOTO, UTO yUaIUecs BHITIOTHSIOT 3a/IaHMs, B KOTOPBIX UM TIPEaJaraeTcs:

" Ha OCHOBE TIOJYyYCHHBIX 3HAHWHA pACTO3HABaTh W HAYYHO OOBICHATH
dus3rUecKue SIBICHHS B OKPYXAIOIIEH IPUPOIE U MIOBCETHEBHOMN KU3HU;
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" KCHOJIB30BATH IOJ PYKOBOACTBOM IENArora Hay4HbIE METOJbl MCCIIEIOBAHUSA
bu3MYecKUX SIBICHUN, B TOM YHCIIE IS MPOBEPKU TUIOTE3 U MOJIYUYCHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBACHATH C OMOPOM HA JUIAAKTUYECKUM MaTepHasl Mociie OOCYKIEHHUS C
NeJJaroroM Hay4yHble OCHOBBI HauOOJie€ BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MNPAKTUYECKOrO  HMCHOJBb30BAHUSA  PA3JIUYHBIX
MCTOYHUKOB JHEPIMM HA OCHOBE 3aKOHA MPEBPAILLCHHUS W COXPAHEHUS BCEX
M3BECTHBIX BUJIOB YHEPTHUH.

Kaxnas u3 Tem 1aHHOTO pa3jieia BKI0YaeT SKCIEPUMEHTAIBHOE UCCIIEIOBAHUE
o0o01IaroIero xapakrepa Ha yCMOTpEeHHUE Tejarora W npu ero momoinu. Pazgen
3aBepIIAeTCs MPOBEICHUEM JUArHOCTMYECKOW W OIEHOYHOM paboThl 3a Kypce
OCHOBHOM HIKOJIBI.

IIpuMepHBbIe KOHTPOJIBbHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBeneHue OIEHKH AOCTHXKCHUN IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
y4eOHOT0 MpeaMeTa MPOBOIUTCS B (popMe TEKyIIero u pyoeKHOTo KOHTPOJISI B BUJIC
KOHTPOJIBHBIX PalOT.

7 kaace

Konmponvuas paboma Ne 1 no teme «llepBoHadaibHBIE CBEJICHHS O CTPOCHUU
BEILECTBAY

Koumponvuas paboma Ne 2 no teme «Macca, IIIOTHOCTb, 00BEM.

Konmponvuas paboma Ne 3 o teme «CHIIBI B IPUPOJICY.

Konmponvuas paboma Ne 4 o teme «JlaBneHuey.

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Konmponvuas paboma Ne 2 o teme «TeroBbie sIBICHUS ».

Konmponvuas paboma Ne 3 1o Teme «ArperaTHble COCTOSTHUS BEIISCTBAY.

Koumponvuas paboma Ne 4 no teme «nekTpuueckuii Tok. Hampspkenue»,
«Conportusnenue. CoeJuHEeHHE MPOBOAHUKOBY.

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

Hmoeosas nposepounas paboma

9 knacc

Bxoouas nposepounas paboma.

Konmponvnas paboma Nel o teme «3aKOHBI JBUKEHUS U B3aWMOJICHCTBUS
TEI.

Konmponvnas paboma Ne 2 o teme «MexaHHUeCKUe KOJCOAHUS W BOJIHBD.

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

Konmponvuas paboma Ne 4 no teme «CTpoeHUE aroMa U aTOMHOTO s/ipa» U
«CtpoeHnue u 3o BeereHHon.

Hmoeosas npoeepounas paboma.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI'O IIPEJIMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbTaThl ocBoeHusi oOydaromumucs ¢ 3[IP yueGHOrO mpeamera
«Pu3uKa» TOJKHBI COBIAJATh C pe3yJbTaTaMHU MPUMEPHON paboueld mporpaMmbl
OCHOBHOTO 00I11eT0 00pa30BaHUsI.

Haubonee 3HaunMbIMU SBISIOTCS:

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAITUS K OOYYCHUIO | IIeJICHANIPABIICHHON TT03HABATEILHOM JICATSILHOCTH,

YCTaHOBKA HAa OCMBICJICHUE JIMYHOTO OIbITa, HAOIIOACHUHN 3a (hU3UYCCKUMU
AKCIIEPUMEHTAMHU;

YCTAaHOBKA Ha OCMBICIICHHUE PE3yJIbTaTOB HAOJIOJICHUNA 3a MPUPOIHBIMUA H
TEXHOT'CHHBIMH SIBJICHUSIMU C TIO3UIUH (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHMBATh MPOUCXOMSIINE HM3MEHEHUS W WX TOCICICTBUS;
(GbOopMyITHPOBATH U OIICHUBATh PUCKHU, (POPMHUPOBATH OIIBIT;

NOBBIIIICHUE  YPOBHS  CBOCH  KOMIIETCGHTHOCTH  Yepe3  MPAKTHUECKYIO
JESATEIBHOCTD (IIPH COBMECTHOM BBITIOJITHCHHH JTA0OPATOPHBIX MPAKTHYECKUX PadboT);

YMCHHE pa3audaTh y4eOHBIE CHTyallud, B KOTOpbIX ydamuiics ¢ 3[1P moxer
JCHCTBOBATh CaMOCTOSITENIBHO, ¥ CHTYaIldd, TJEe CIEAyeT BOCIOIb30BATHCS
CTpaBOYHOHN HH(OPMAIIHEH U APYTUMHU BCIIOMOTaTeIIbHBIMU CPEJICTBAMHU;

CIIOCOOHOCTh TPHHUMATh pEHICHHE B J>KU3HCHHONW CHTyalli Ha OCHOBE
nepeHoca TMOJYUYEHHBIX B XOJe¢ OOydYeHHUS (QU3NYECKHMX 3HAHUH B aKTyaJIbHYIO
CUTYAIHIO;

CIIOCOOHOCTh  COOJIFOJIaTh B TOBCEJHEBHOW IKW3HU TIpaBHJA JIMYHOU
0e30MacHOCTH Ha OCHOBE TOHUMAaHUS (U3NYCCKUX SBICHUN W 3HAHUS 3aKOHOB
[1)7370 478

yYMEHHE KPUTHUYECKH OIIEHUBAThH MOJYyUYECHHYIO OT cobeceqHrKa MHPOPMAITHIO,
COOTHOCS €€ CO 3HaHWEM (U3NICCKUX 3aKOHOB,;

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

aJICKBaTHOCTh TOBEJIEHUs OOYYarOMIETOCs C TOYKH 3PEHUS OMACHOCTH WU
6e30macHOCTH It ce0st WITH 1T OKPY KAOIIIHX;

yBaXEHHE K TPYAY U pe3yJbTaTaM TPYJIO0BOH NESITEIbHOCTH;

yrayOjaeHne TPEeACTaBICHU O [EJOCTHONW KapTWHE MHUpa Ha OCHOBE
MPUOOPETCHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH M MPAKTHYECKUX YMEHUH.

METANPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHUBEPCATbHBIMU YUEOHBIMU HOZHABAMEbHBIMU OCUICIBUAMU:

BBISBIISITh MPUYHHBI M CJICACTBUS TPOCTHIX (DU3NUECKUX SIBICHUM;

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

YCTaHABIUBATh IMPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMo3akiitoueHue (MHIyKTUBHOE, J€AYKTUBHOE, 110 aHAJIOTUN) U JIeJaTh
BBIBO/JIBI [10J] PYKOBOJICTBOM II€Arora;

UCKAaTh WM OTOMpPATh MHQPOPMAIMIO WIM JAaHHBIE W3 UCTOYHUKOB C y4E€TOM
MpeIOKEHHON Y4eOHOM 3a/1auu 1 3aIaHHBIX KPUTEPUEB.

CO03/1aBaTh, IPUMEHSITH U MPE0OPA30BbIBATH 3HAKU U CUMBOJIbI, MOJIETTH U CXEMBbI
JUTSL pelIeHus] yueOHbBIX U MIO3HABATEIHLHBIX 3a]1a4;

C MOMOIIBIO TIEJIarora Uik CaMOCTOSITENIbHO MPOBOJUTH OIBIT, HECI0XHBIN
IKCTIIEPUMEHT 0 YCTAHOBJICHUIO 0COOEHHOCTEN (PU3nuecKoro oObeKTa UM SIBJICHHUS;

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

yCTaHABJIMBATh B3aUMOCBSI3b (DU3MYECKUX SIBJICHUH M MPOIECCOB, UCIOIB3YS
AJTOPUTM YYEOHBIX JCHCTBHIA.

Osnaoenue YHUGepcanbHblMu yueoHbIMU KOMMYHUKAMUGHBIMU
delicmeuamu:

OCO3HAHHO HCMOJIb30BaTh PEUYEBBIE CPEJACTBA B COOTBETCTBUM C 3ajadyei
KOMMYHHKAIIMH JJIS1 BRIPOKCHUSI CBOMX MBICIICH U TOTPEOHOCTEH ISl TIJTAHUPOBAHUS
CBOCH JIEATEIILHOCTH;

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

LEJIEHAIIPABIEHHO UCIIOJIB30BaTh UH(}OPMAIMOHHO-KOMMYHUKATUBHbBIE
TEXHOJIOTUU, HEOOXOAMMBIEC JJIA PEIICHUS YYEOHBIX W TMPAKTHUECKUX (PU3UUECKHX
3a1ay;

OpraHU30BbIBATh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO NIEATEIBbHOCThH C
YUHUTEJIEM U CBEPCTHUKAMU B TIPOIIecce 3aHITHI (HU3UKOM.

Osnaoenue ynugepcanbHbIMu YUeOHbIMU PE2YIAMUCHBIMU OCUCHBUAMU:

MOHUMATh IIEJIM €CTECTBEHHOHAYYHOTO0 OOYYEHHMsI, CTaBUTh U (HOPMYITUPOBATH
1UIs ce0s1 HOBBIE 3a71a4M B y4eOe U MO3HABATEeNIbHOMN JESTEIbHOCTH;

oOHapyxuBaTh U (PoOpMyIHpOBaTh Y4eOHYIO MpOOJIEMy, OMPEACNITh IEeh
y4eOHOM NIeSITEILHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMOIIBIO YUYUTENS MIAHUPOBATH MYTU JOCTUKEHUS
uenei B (PU3MYECKUX SKCHEPUMEHTaX, B TOM YHUCJE aJIbTEPHATUBHBIE, OCO3HAHHO
BBIOMpaTh Hanbonee 3G (HEKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U MO3HABATEIBHBIX
3a;ay;

COOTHOCUTHh CBOM MPAKTUYECKHE ACHCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEU JESITEILHOCTH B MPOLECCE AJOCTUKEHUS PE3YJIbTaTa,
ONpEeNENATh CIOCOObI ACHCTBUIM B paMKax MPEJIOKEHHBIX YCIOBUU M TpeOOBaHMUIA,
KOPPEKTUPOBATH CBOM JICMCTBUS B COOTBETCTBUU C U3MEHSIOMIEUCS CUTYaALIUEN;

MPAaBUWJIBHOCTh  BBIMOJIHEHUS  AKCIEPUMEHTAIIbHOW  yuyeOHOW  3amauu,
COOCTBEHHBIE BO3MOXHOCTH €€ PEILICHHUS;

BJIAJICHUE OCHOBAMHM CaMOKOHTPOJSI, CaMOOLEHKH, MNPUHATHUS PEIICHUH u
OCYIIECTBIICHUS] OCO3HAHHOI'0 BHIOOpA B yUeOHOW U MO3HABATEIBLHOM JAEATEIbHOCTH;
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JaBaTh AICKBATHYIO OLICHKY CUTYallH U MpEeaJIaraTh IJIaH €€ U3MEHEHHUS;

MPEeABUAETh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIEHUH y4eOHOI
3a/1auy;

OCO3HABATh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

NPEAMETHBIE PE3YJIBTATBI

TpeOoBaHusi K MpeAMETHBIM pe3y/IbTATAM OCBOCHHMS Y4eOHOro mpeamera
«Pu3nkKa», pacnpeaejeHHbIe 10 roxamM 00y4eHust

PesynpraThl mo romam (GOpMyIUPYIOTCS MO NPUHIMIY J100aBICHHUS HOBBIX
PE3yIaBTATOB OT Irojia K roAy (pe3yabTaThl OUEPEIHOTO Iojia 10 YMOIYAHUIO BKIIOYAOT
PE3yNbTATHI MPEAbIAYIIUX JIET).

7 KJIACC
[IpenmerHpie  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI — OTpakaTh
c(hOpMUPOBAHHOCTb Y O0YYAIOIIUXCA YMECHUM:

— OpUCHTHPOBATHCSA B TMOHATHSAX W OINEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
bu3uYecKkue M XUMUYECKHUE SIBICHUS; HAOIIOJEHUE, DKCIIEPUMEHT, MOJICIIb,
TUTIOTE3a; €IWHUIIBI (DU3NUECKUX BEIUYMH; aTOM, MOJIEKyJia, arperaTtHble
COCTOSIHUSI BelecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JIBW)KEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MNPSIMOJIUMHENHOE), TPaeKTOpHs,
paBHOJIEHCTBYIOMAs CHII, iepopmanust (yrnpyras, TulacTHIecKasi), HeBECOMOCTb,
COOOIIAOIIKNECS COCY/IbI, C OTIOPOH Ha AUAAKTUYECKUN MaTepra

— paznauyaTh sBieHUSA (Iud@y3us; TEMIOBOE ABMKEHHUE YaCTHI[ BEIIECTBA;
paBHOMEpPHOE JBUKEHUE; HEPAaBHOMEPHOE JIBU)KEHUE; WHEpIIuS;
B3aUMOJICHCTBHE TEJ; pasHogecue meepobix mejl C 3aKPEenieéHHOU O0Cbio
epawjenus; mnepeaada JaBJICHUS TBEPABIMU TEJIaMH, KUAKOCTAMHU U Ta3aMu;
aTMoc(epHOe JIaBJICHNE; TUIABAHUE TEJT; MPEBPAIICHUS MEXaHUICCKOU YHEPTHH )
0 OIKMCAHUIO UX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBJICHUE, IMOCJE MPEABAPUTEIHLHOTO
00CYXICHUS C IeIarorom;

— pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UUCCKUX SBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM YHuCie (PU3HUCCKHE SBICHHUS B MPHUPOAC: MPUMEPHI ABMIKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KHBOM M HEXUBOW IPUPOAE; ACUCTBUE CHIIBI
TPEHUS B MPUPOJIC U TEXHUKE; BIUSHHUE aTMOC(PEPHOTO IABJICHUS HA JKUBOM
OpraHu3M; IUIaBaHUE PHIO; pbhlUuard B TeJI€ YeJIOBEKa; MPU 3TOM IEPEeBOJUTH
MpaKTHYECKyl0  3a7adyy B y4eOHYI,  BBIACIATH  CYIIECTBEHHBIC
CBOMCTBa/TIPU3HAKN (PU3MUCCKUX SBJICHUI C TIOMOIIBIO TIEarora;

— ONHCBHIBATh H3YyYCHHBIC CBOMCTBA TEl W (PU3MUCCKUE SIBICHUS, HCIIOIB3YS
dbu3udeckne BEIMYHMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, ITYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIa YIIPYT'OCTH, CHJIa TSHKECTH, BEC Teja, Cujia
TpeHus, AaBlieHHE (TBEPIOro Teia, >KHUAKOCTH, Ta3a), BHITAIKHWBAIOIIAS CHIIA,
MeXaHu4eckas padoTa, MOITHOCTb, IJIEUYO CHUJIbI, MOMEHT CHJIbI, KOO()PHUIIMEHT
MOJIE3HOTO AEHUCTBUSA MEXaHM3MOB, KHHETUYECKAs ¥ MOTCHIIMAIbHAS SHEPTHS) C
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OMOpod Ha CXeMy; NpH OINHUCAHUU PACKPbIBATh (DPUIUUYECKUN CMBICH
HCIIOJIb3YEMbIX BEJIMUUH, UX O003HAUCHUS U €IUHUIIBI (PU3UUYECKUX BEJIMYUH,
Haxooums opmynvl, c8A3bI8aAIOUUE OAHHYIO PUIULECKYIO EIUYUHY C OPYeUMU
BEUYUHAMU, CMPOUMb 2PAQUKU  USYUEHHBIX 3A6UCUMOCEU  U3UYECKUX
geudUH C ONIOPOM Ha TUJIAKTUYECKUI MaTepual;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIOJIb3YS
npaBujia CIOXKEHUsS CUll (BIOJIb OJTHOM TMpsiMOit), 3axon I'yka, 3axon Ilackans,
3axon Apxumeoa, npasuno pasnogecus pviuaza (610Ka), «3010moe Npasusio
MexauuKku, 3aKOH COXpPAaHEHHS MEXaHMUYECKOW HSHEpPruu; MpH 3TOM J1aBaTh
CJIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3aNUCHIGAMb €20 MAmeMamuiecKoe
8bIpadicerue noo pyKo8oOCmMEoM nedazoza ¢ 00CyscoeHuem niana pabomol;
OOBSACHATH (DU3UYECKUE SIBICHUS, MPOLIECCHl M CBOWCTBA TEJd, B TOM 4YHCIIE U
B KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa: IpHu MOMOIIIH
nejarora BbISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux 1maroB ¢ onopoit Ha 1—2 U3y4YEeHHBIX CBOWCTBA (PU3UUECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath TUIOBbIE pacyETHBIC 3ajayd B 1JeHCTBHE C OMOpOW Ha alropUTM,
IpeIBapUTEIBHO Pa300paHHbIN COBMECTHO C MEAAroroM, UCHOIb3ysl 3aKOHBI U
(dbopMybl, cBsA3BIBatONIME (PU3HMUECKIE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJlayu 3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (U3MUECKUE BEIMYHUHBI B
dbopMynbl W TPOBOJIUTH pacy€Thl, HAXOIUThb CIPABOYHBIC JIAHHBEIE,
HEOOXOJIMMBIE JUIsl PeIlleHUs 3a]ad, OLIEHUBATh PEATUCTUYHOCTH MOTYYEHHOM
bu3nuecKoi BEeTUYNHBL;

pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEUIUTH MPHU MOMOIIU HU3HIECKUX
METOJIOB TOCJIe MPEABAPUTEITHLHOTO OOCYKICHUS C IMENaroroMm; Mpu MOMOIIU
nejarora B ONMKMCAaHUU UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE MPEANOT0KEHUE
(rumote3y), C ONOpPOM Ha JWAAKTUYECKUN Marepuan pa3iuyaTb U
UHTEPIPETUPOBATH TIOJYUYCHHBIH PE3yNbTaT, HaXOJUTh IMOCIE OOCYXKIECHHUS C
NearoroM OmuOKKM B XOJI€ OMBITA, JIeJaTh BHIBOBI [0 €r0 Pe3yIbTaTaM;

YMETh HaXOAUTh C UCIOJIb30BAaHUEM IUMPOBBIX 00pa30BaATEIbHBIX PECYPCOB
OTIBITHI TIO HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (U3UIECKUX CBOWCTB TEI:
dbopMynHpoBaTh TPOBEPSEMBIE  TPEIINOJNIOKEHUSI, COOMpaTh YCTAaHOBKY
U3 IPEJI0AKEHHOT0 000pyI0BaHUS C OMOPOM Ha CXEMy, 3allHChIBATh X0/ OMbITa
1 GOpMYITHPOBATH BHIBOIBI ITO/I PYKOBOJICTBOM I1€/1arora;

BBINIOJIHSITh MPSIMbIE U3MEPEHUsI PACCTOSIHMSI, BPEMEHU, MacChl Tena, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIE30BAHUEM AHAJIOTOBBIX M MU(PPOBBIX TPUOOPOB
C OTIOPO Ha aNTOPHUTM; 3aMKCHIBATH TOKA3aHUS MPUOOPOB C YUETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH H3MEPEHUH;

OPOBOAUTh COBMECTHO C II€AAroroM MCCIEI0BAaHUE 3aBUCHUMOCTU OJHOM
¢u3nueckol BETWYWHBI OT JPYTrOM C HKCIIONB30BAHUEM TMPSAMBIX W3MEPECHUMN
(3aBUCHUMOCTH MYTH PABHOMEPHO IBHKYIIETOCS Tejla OT BPEMEHU JBUKECHUS
TENA; CUIbl MPEeHUsi CKOAbJCeHUsi Om eeca mend, Kaiecmea obpabomku
nogepxHocmeri men U HE3ABUCUMOCMU CUTbl  MpeHuss Oom  Niowaou
CONPUKOCHOBEHUsL Mel; CUTblL YIPY2OCIU OM YOTUHEHUs. NPYHCUHDBL,
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BLIMAIKUBAIOWEl CUL OM  00bEMA NOSPYHCEHHOU uyacmu mena u om
NJIOMHOCMU  JHCUOKOCMU, €€ He3A8UCUMOCU Om NIOMHOCMU meld, Om
2/1YOUHblL, HA KOMOPYIO NOSPYHCEHO MeN0; YCA08UU NIABAHUS Mel, YCA08Ull
pasHosecus pvluaza u 0J10K08), TOJ PYKOBOACTBOM II€Jarora y4acTBOBaTh B
IJIAHUPOBAHUU YYEOHOTO HCCIEOBaHUSI, COOUPATh YCTAHOBKY M BBITIOJIHSTH
U3MEPEHUs, Cleys TMPeIIoKEHHOMY IUIaHy, (UKCUPOBATH PE3YJIbTaThI
MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUAC NPEIIOKEHHBIX
TaOUI] U TPaPUKOB, JIeJIaTh BHIBOJIBI IO pe3ybTaTaM UCCIEI0BAHNUS,
COOTHOCUTh KOCBEHHBIE U3MEPEHUS (PUBMUYECKUX BEJIMYUH (IUIOTHOCTH
BEI[ECTBA JKUJIKOCTU U TBEPAOTO Teja; CUiia TPEHUsI CKOJIBKEHUS; JTaBIICHHE
BO3J1yXa; BBITAJIKUBAIOIAS CHJIA, ICUCTBYIOIIAsI HA TIOTPYKEHHOE B KUIKOCTh
Ten0; KOA(Q(PUIUEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS
PEIJI0KEHHON UHCTPYKIIMH; TIPY BBITIOJTHEHUH U3MEPEHUM 10T PYKOBOJCTBOM
nejarora cooupaTh IKCIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIISTH 3HAUCHUE
HMCKOMOM BEJIMYMHBI,

coOJIo1aTh TIpaBWJa TEXHUKH 0€30MacHOCTH TpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKISHUS C TIEAarorom;
COTIOCTABJISATh TMPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIOIIUECS COCY/bl, OApOMETp, phlvar,
MOJBUKHBI W HEMOJBIM)KHBIM OJIOK, HAKJIOHHAs TUIOCKOCTh C OINOPOW Ha
TUIAKTHYECKUN MaTepualr;

XapaKTEePU30BaTh MPUHIMIBI ICUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOUCTB MOCIIe MPEeABAPUTEIHLHOTO 00CYKICHHS C TIeIaroroM ¢ OTIOPOi Ha UX
onmucanus (B TOM 4HCJE: TOJIIUIHUKYA, YCTPOWCTBO BOJIOIPOBOJA,
TUAPABIMYECKUN ITPECC, MAHOMETP, BBICOTOMEP, MOPIITHEBON HACOC, apeoMeT)),
UCIIONIB3Ysl 3HAHHMS O CBOMCTBAX (PU3MUECKUX SBJICHUA M HEOOXOIUMBIC
dbu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

PUBOJAUTL IIPUMEPHI / HAXOAUTh MH(POPMAIIUIO O MPUMEpax MPaAKTHIECKOTO
UCITOJTB30BaHUS (PU3UUECKUX 3HAHUM B IIOBCETHEBHOM KU3HU TSI 00CCIICUCHHS
0€301acHOCTH TpH 0OpaIlleHUH ¢ MPUOOPaMU U TEXHHYECKUMH YCTPOUCTBAMU,
COXpaHCHHS 3J0POBbS U COOIOJCHHUS HOPM DKOJOTHYECKOTO IIOBEJICHHS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBIIATH C MIOMOIIBIO TeJarora 0TOOp MCTOYHUKOB MH(POPMAITUU B CETH
NHTEpHET B COOTBETCTBHHM C 3aJJaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHUN M MyTEM CPaBHEHUS Pa3IMYHBIX NCTOYHHKOB BBIICIATH
uHDOpMaIKIO, KOTOpas SBISICTCS MPOTUBOPCYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

UCITOJIB30BaTh IPU BBIMOJHCHUH YYCOHBIX 3aJaHHi HAaYIHO-TIOMYJISPHYIO
TUTEPATypy (HU3UYSCKOTO COJICPKAHUS, CIPABOYHBIC MATEPHUAIIbI, PECYPCHI
cetu  HMHTEepHeT, BiaAeTh NpUEMAMU  KOHCIICKTHPOBAHHS  TEKCTAa,
npeoOpazoBaHus HHPOPMAIIUKM U3 OJTHOW 3HAKOBOU CUCTEMBI B APYTYIO;
CO3/1aBaTh MO PYKOBOJICTBOM IIearora ¢ 00Cy»XJIeHHEM TIaHa paboThl KPaTKUE
MUCHbMEHHBIE U YCTHBIE COOOIICHNS HA OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIIUN
(bU3UUECKOTO COAEPKAHUS, B TOM YUCTIE MyOJIUYHO JIeJIaTh KPaTKUE COOOIICHUS
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0 pe3yibTaTax MPOEKTOB WM YUYEOHBIX HCCIEAOBAHMIA; MPU 3TOM T'PaMOTHO
MCII0JIb30BaTh U3YYECHHbIN MOHATUHHBIN anmnapat Kypca (GU3HKHU, COPOBOKAATh
BBICTYILJICHUE IIPE3CHTALUEH;

— MpU BBIIOJHEHUU YYE€OHBIX MPOEKTOB M MCCIEIOBAHUN MOJ PYKOBOJCTBOM
nejarora pacrpeiensiaTb OOs3aHHOCTH B TpyINe B COOTBETCTBUU C
IIOCTABJICHHBIMM 3aJa4yaMM, CJIEAUTh 34 BBIINOJHEHUEM IUIaHA JEHUCTBUM,
aJIeKBaTHO OILICHUBaTh COOCTBEHHBIA BKJIaJ B JEITEIbHOCTh TPYIIIbI;
BBICTpAUBaTh KOMMYHMKATUBHOE B3aUMOJCUCTBHUE, YUYUTHIBAs MHEHHUE
OKPYKaIOLIUX.

8 KJIACC
[IpenmeTHBIe  pe3yabTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpPakaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIOIIINXCS YMEHHUA:

— OPHUCHTHPOBATHCS B IMOHATHUAX M ONIEPUPOBATH MU Ha 0A30BOM YpOBHE: Macca
U pa3Mepbl MOJICKYJI, TCIUIOBOC JBIKEHHWE aTOMOB W MOJICKYJ, arperaTHbIC
COCTOSIHUSI BEINECTBA, KPUCTAUIMYECCKUE M aMOp(HBIC Teia, HACHIIICHHBIA U
HEHACBIICHHBIN Tap, BIaXHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTHs,
TEIUIOBOW JIBUTaTEeb; DJCMEHTAPHBIA SJICKTPUUYCCKHHA 3apsi, SJICKTPHUCCKOE
1ojie, TPOBOAHUKH W JUAICKTPHKH, ITOCTOSHHBIA JJIICKTPHUYCCKUN TOK,
MarHUTHOE TI0JIC;

— pa3iuuaTth SBJICHHUS IIOCJIE MPEIBAPUTEIHLHOTO OOCYXICHUS C TIEAarorom
(TEeTuIoBOE  pacIIMpeHue/cxkaThe, TeIlonepeaada, TEIUIOBOE pPaBHOBECHE,
CMayYMBaHWE, KAMMUIPHBIC SBJICHHS, WCIIApEHHE, KOHIEHCAIUs, TUIaBIICHUE,
KPHUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIoTnepeaayda
(TETUTONPOBOAHOCTh, ~ KOHBEKIUS,  HW3JY4YCHHE);  OJJCKTpHU3amus  Ted,
B3aWMOJICHCTBHE 3apsiIoB, JEHCTBUS OJJCKTPUUYECKOTO TOKa, KOPOTKOE
3aMbBIKaHUE, B3aUMOJICHCTBHE MArHUTOB, JCWCTBUE MArHUTHOTO  TIOJIS
Ha TPOBOJHHUK C TOKOM, JJICKTPOMAarHUTHAas WMHIYKIHS) 1O OINHCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIONIMX IaHHOE
bu3uYecKoe SBIICHHE;

— pacro3HaBaTh C TOMOIIBIO TIEJArora MPOSBICHUE H3YYEHHBIX (PU3MUECKHUX
SIBJICHUI B OKPYKAIOIIEM MHPE, B TOM Yucie (U3NIECKUE SBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKCHHUE M KalMJUISIPHBIC SIBJICHHS B IPUPO/JIE, KPUCTAIIBI B
npuponae, wu3nydenue ConHIa, 3aMmep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHWE pOCH, TyMaHa, WHEs, CHEra; »JJCKTPUYECKUE SBICHUSA B
aTMocdepe, DSICKTPUYECTBO JKUBBIX OPraHW3MOB; MArHUTHOE IOJE€ 3eMIIH,
Apeid MOTOCOB, POIb MATHUTHOTO TOJS IS JKU3HH HA 3eMJie, MOJSIPHOE
CUSTHUE; TIPY 9TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKN (DU3UIECKUX SBIICHHIA,

— OIKCHIBaTh MOJ] PYKOBOJCTBOM Iie/larora ¢ OOCYXJICHHEM IuTaHa pPalOOThI
M3YYCHHBIC CBOWCTBA TeNl W (PU3WUYECKUEC SIBICHUS, WCTONB3YS (PU3HUECKHE
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSISI OJHEPrus, KOJIMYECTBO TEIUIOTHI,
ylenbHas TeTUIOEMKOCTh BEIIECTBA, YACIbHAS TEIJIOTa TUIABJICHUS, yICTbHAsS
TEIUIOTa TapooOpa3oBaHus, yAeIbHAS TEIUIOTa CTOPAHMS TOTUINBA,
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KO3 (PUIMEHT TOJE3HOTO NEWCTBHUS TEIUIOBOM MAIIWHBI, OTHOCHUTEIIbHAS
BIOKHOCTh BO3JyXa, OJJIGKTPUYECKUH 3apsii, cuila TOKa, OJIEKTPHUECKOE
HalpsHKCHWE, COMPOTHUBIICHWE TPOBOJHHKA, YICIHHOE COMPOTHBICHHE
BEIIECTBA, pab0Ta W MOIIHOCTh DJJIGKTPUYECKOTO TOKA); TPU OMHCAHHUH
NPaBWIBHO TPAaKTOBaTh C TIOMOIIbIO Tefarora (U3HYECKHA  CMBICI
UCIIOJIb3YEMBIX BEIIMUWH, O0O3HAUCHUS W CIMHMIBI (U3MYCCKUX BEITUYHH,
HaXOAUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (QU3WYECKYI0 BEIUYHHY C
JIPYTHMH  BEJIIMYMHAMH, CTPOUTh TpadUKHd HM3YyYEHHBIX 3aBUCHUMOCTEH
bU3UYEeCKUX BEIUYNH;

OTIPEIETISATH MOCIIE TIPEIBAPUTEIHLHOTO 00CYKIEHHUS C IeJarOroM CBOMCTBA Tell,
dusnueckre SBICHUS W TPOIECCHl, WCIOJb3YsS OCHOBHBIC TIOJOKCHHUS
MOJICKYJISIPHO-KMHETHYECKOW ~ TECOPUM  CTPOCHUS  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 IHHMQPOBBIE 00pa30BaTEIbHBIC
peCypCHI;

COOTHOCHUTH IOJI KOHTPOJIEM TeJjarora Gu3ndeckue mpoIecchl U CBOMCTBA TeT,
B TOM YHCJIC U B KOHTEKCTE CUTYaIMi MPAaKTHKO-OPUCHTHPOBAHHOT'O XapaKTepa,
Npy TIOMOINM TIearora BBISBISATh NMPUYMHHO-CIICACTBEHHBIC CBS3H, CTPOUTH
o0BsicHeHHE u3 1—2 TOTMYECKUX MAroB ¢ ONOPoid Ha 1—2 W3YYCHHBIX CBOWCTBA
Gu3NIEeCKUX SBICHUH, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliaTh THIOBBIE pacdEéTHBIC 3a7aud B 1—2 JEWCTBUS ¢ OMOPOW Ha aJrOPUTM,
NpeIBAPUTEIHHO pa300paHHBIN COBMECTHO C TIEIaroroM, MCIIONIB3Ysl 3aKOHBI
dopMyIbI, CBA3BIBAONINE (U3UMYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIIOBHUS
3a/ja4y 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEJOCTATOK ITAaHHBIX IS
peleHns 3aja4d, BBHIOMpaTh 3aKOHBI M (GOpMYJIbI, HEOOXOAUMBIEC II &
pellleHusi, TPOBOJWTH pacuy€éThl ¥ CpPaBHUBATh I[IOJIYYCHHOE 3HAUYCHHC
(U3NIECKON BETMYHHBI C U3BECTHBIMU JTaHHBIMH;

UMETh TPEJCTaBICHUE O MpoOJieMaX, KOTOPhIE MOXKHO PEUIUTh MPH MOMOIIIH
¢u3MUeCKrX METOMIOB TOCIEe MPEeNBAPUTEITHLHOTO OOCYKIEHUS C IENarorom;
UCIIOJIb3YS OMTMCAHUE UCCIIEIOBAHNUS, BEIICISITh IPOBEPSIEMOE MPEITOIOKEHHE,
OIICHWBATh TMPaBUJIBHOCTh TIOpPSAJIKA TPOBEICHUS WCCIEIOBAaHUA, JIENaTh
BBIBO/IbI;

YMETh HaXOJUTh C UCIOJBb30BAaHUEM IU(POBBIX 00pa30BaATEIBHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHHUIO (PU3UYECKUX SIBICHUN WM (DU3UIECKUX CBOMCTB Tel
(KamWUIIpHBIC SIBJICHMSI, 3aBUCHMOCTBH JaBJICHHUS BO37yXa OT €ro o0bEMma,
TEMIIEPATYPhl; CKOPOCTH TPOIECCa OCTHIBAHUS/HATPEBAHUS TP U3ITYICHUH OT
I[BETa M3TyYaOIIeH/TOTJIONIAIONIEH TOBEPXHOCTH; CKOPOCTh UCTIAPCHUS BOJIBI
OT TEeMIEPATYPHI )KUJIKOCTH U TIOMATU €€ MOBEPXHOCTH; dICKTPU3AIMS TE U
B3aMIMOJICHCTBHE DJICKTPUUECKUX 3apsAI0B; B3aMMOJICHCTBHAE TOCTOSHHBIX
MarHuTOB, BU3yaJIM3aIisl MATHUTHBIX TOJICH MMOCTOSTHHBIX MAarHUTOB; IEHCTBHS
MarHUTHOTO TIOJIS Ha MMPOBOJTHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA
AIEKTPOJABUTATEIS TTIOCTOSTHHOTO TOKA): (hOpMyIHupoBaTh MPOBEPSIEMbIC
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MIPEANOI0KEHUs, COOMpaTh YCTAHOBKY W3 MPEMJIOKEHHOr0 00O0pYIOBaHUS C
OMOpOW Ha CXEMy; OINUCHIBATH XOJ OMNbITa U (HOPMYIUPOBATH BHIBOABI O]
PYKOBOJCTBOM II€4arora;

MMETh IIPEACTABIICHUS O U3BMEPEHUU TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXXHOCTH
BO3/lyXa, CUJIbl TOKA, HAIPSDKEHUSI C UCTIONb30BAaHUEM aHAJIOTOBBIX MTPUOOPOB U
JAaTYUKOB (PU3WYECKUX BEIUYMH; TMpU TMOMOIIM TeJarora CpaBHUBATH
PE3yNbTAThl UBMEPEHUN € YUETOM 3aJJaHHON aOCOTIOTHOM MOrPEIIHOCTH;
IIPOBOAUTH COBMECTHO C II€IaroroM UCCIEN0BAaHUE 3aBUCUMOCTH OJHOMU
(¢u3nuecKkol BETUYMHBI OT JIPYroMl C HKCIOJB30BAHUEM MPSAMBIX HM3MEpPEHUN
(3aBUCUMOCTH  COMPOTHUBJIEHUS MPOBOJHUMKA OT €ro JJIMHBI, IUIOIIAN
IIOIIEPEYHOI0 CEYEHMS] U YIEJIBHOI'O COIPOTHBIICHUs BEIIECTBA IPOBOJHUKA,
CUJIBI TOKa, WAYILIETO 4Yepe3 IPOBOJHUK, OT HAIPSIKEHUS Ha IPOBOJHUKE;
UCCIIEIOBAHME  [IOCJIENOBATEIBbHOIO M MAapajuIeNIbHOTO  COCIMHEHUMU
OPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBaHHE, COOUpATh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110, PYKOBOJICTBOM I1€1arora, cjieays Npeajio)KeHHOMY
I1aHy, GUKCUPOBAThH Pe3yJIbTaThl MOJIYYCHHOW 3aBUCUMOCTH B BUJE TaOIUIl U
rpaduKoB, JenaTh BBIBOJIBI MO Pe3yJIbTaTaM MCCIEIOBAaHUs MOce 00CYXKIeHUS
C [1e1arorom;

COOTHOCHTh KOCBEHHbIE HW3MEpeHHs] (U3MUYECKUX BEIMUYMH (yAesIbHas
TEIIOEMKOCTh BEILLECTBA, CONPOTHBJIEHHE MPOBOJHUKA, paboTa U MOILIHOCTh
NEKTPUYECKOr0 TOKAa): € IIOMOIIBI II€arora IUIAHWPOBaTh H3MEPEHMS,
coOupaTh  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  ClEIys  IpeI0KEHHON
UHCTPYKLHH, U BBIYUCIIATH 3HAYCHUE BEIIMYMHBI,

co0ro1aTh MpaBWiia TEXHUKH O€30macHOCTH Ipu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM I10CIIE MTPEIBAPUTENBHOTO O0CYKIEHHUS C MIEarorom;
COIOCTABJIATE C IIOMOILIBIO IeJarora IPUHUMIIBL JEHCTBHUS HM3YYEHHBIX
nprOOpPOB M TEXHUYECKUX YCTPOHCTB C OMOPON Ha UX ONMUCAHUSA (B TOM YUCIIE:
CUCTeMa OTOIUIEHHS JOMOB, TUIPOMETp, mapoBas TypOuHa, amIepMmeTp,
BOJIBTMETP, CUETUMK DJIEKTPUYECKOM DHEPIUM, DJIEKTPOOCBETUTEIIbHBIC
OpuOOpBl, HarpeBaTeNbHBIE 3JIEKTPOIPUOOPHI (IpUMEpBI), 3SIEKTPUUECKUE
PEIOXPAHUTENN; JJIEKTPOMArHUT, 3JIEKTPOJBUTATENIb IIOCTOSHHOTO TOKA),
UCTIOJIb3Ys] METOJUYECKHE MaTepuaibl O CBOWCTBAaX (PU3MYECKHUX SBJICHUN U
HE00XoAuMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMOC]E MPEIBAPUTEIBHOTO OOCYXKIACHHS C IMEJaroroM MpocCThie
TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIE NPUOOPHI MO CXEeMaM |
CXEMAaTHUYHBIM pPHCYHKaM (PKMJIKOCTHBIA TEPMOMETp, TEPMOC, IMCHUXPOMETP,
TUTPOMETP, JBUTaTellb BHYTPEHHEIO CrOpaHUs, OJJIEKTPOCKOI, pPEOCTarT);
COCTaBIATH CXEMBl DJJIEKTPUYECKHX LEeNed ¢ IOCIEI0BAaTEIbHBIM U
NapajuIesIbHBIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHBIE O003HAYEHUS
AJIEMEHTOB AIEKTPUUYECKUX LIETIEH;

MPUBOJUTH MPUMEPBI/HAXOAUTh HHMOPMALMIO O HPUMEPAX MNPAKTUYECKOrO
UCIT0JIb30BaHUS (PU3HUECKUX 3HAHUI B IOBCEHEBHOM KU3HU JJIs1 O0ECIIeUeHUs
0e301acHOCTH MpU 0OpALIEHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMH,
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COXPAHEHHS 3/I0pPOBbsI U COOJIOJIEHUS HOPM HKOJOTMYECKOTO MOBEIACHUS B
OKPYXKAIOIIEU CPELE;

— OCYILECTBIIATh C IOMOILIBIO Menarora MOUCK HH(pOpMauu (QU3NYECKOTO
comepxkanuss B cetd VIHTEpHET, Ha OCHOBE MMEIOLIMXCA 3HAHUU M ITYTEM
CpPaBHEHHS JOMOJHUTENIbHBIX MCTOYHUKOB BBIACNATh MH(POPMALIHIO, KOTOpas
ABJIETCS IPOTUBOPEYUBOM MIIM MOXKET ObITh HEJOCTOBEPHOM;

— MHCHOJb30BaTh MPU BBINOJIHEHUH Y4EOHBIX 3aJaHUl OTOOPAaHHYIO MEIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOrO COAEpKaHUsA, CIPABOYHBIE
MaTepHalbl, pecypchbl cetd HTepHeT; BinaneTh npuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, peoOpa3oBaHus UHPOPMALIMU U3 OJTHON 3HAKOBOM CHUCTEMBI B JPYTYIO
C OMOPOM Ha AITOPUTM M YTOUHSIOIIKE BOIIPOCHI NEAarora;

— co3/JaBaTh MOJ] PYKOBOJCTBOM Iefarora c OOCYXIEHUEM IuIaHa pPadOThI
NUCBbMEHHbIE W KpaTKuWe YCTHbIE cooOlIeHus, 0000mas MHPOpMALMIO U3
HECKOJIbKUX HCTOYHHKOB (PU3UUYECKOIO COJEpN aHUS, B TOM YHUCIE MyOJIUYHO
IIPEJICTABISATh PE3YIbTaThl MPOSKTHOM WIIM HCCIIEIOBATENbCKOMN €SI TEIbHOCTH;
IpU 3TOM TPAMOTHO MCIOJIb30BaTh W3YYEHHBIM MOHATUWHBIN ammapar Kypca
($u3HKHU, COMPOBOXKIATH BBICTYIUICHUE MTPE3CHTALIUEH;

— TIpY BBITIOJHEHUU Y4€OHBIX TPOEKTOB U UCCIIEOBAaHUIN (PU3NUECKHUX MTPOILIECCOB
NOJl PYKOBOJACTBOM II€[larora pacrpeAessaTh OOsS3aHHOCTH B Tpylmne B
COOTBETCTBHMHM C MOCTABJICHHBIMU 3a/1adyaMU, CJIEAWUTH 3a BBIIIOJHEHUEM ILIaHA
JEeNCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NEATENBHOCTD TPYIIIBI; BBICTPAUBATh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHE,
HPOSIBJISISt TOTOBHOCTH pa3periaTtbh KOHQIUKTHL.

9 KITIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)kaTh
c(hopMHUPOBAHHOCTD Y 00YUAIOIMIUXCS YMCHHM:

— OpHUEHTHPOBATHCS B TMOHATUAX W ONEPUPOBATH MMH Ha 0a30BOM YypOBHE:
cucTeMa OTcu€ra, MaTepuaibHas TOYKa, TPAEKTOPHUSA, OTHOCUTEIBHOCTD
MEXaHMYECKOTo NBIKEHMsS, nedopmarus (ympyrasi, IUiacTUYecKas), TPEHHE,
yeHmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb M MEpPerpy3K; LEHTP
TSDKECTH;, aOCONIOTHO TBEPAOE Telo, IEHTP TSHKECTH TBEPAOrO Tea,
paBHOBECHE; MEXaHWYECKHEe KoJeOaHWsT ¥ BOJNHBI, 3BYK, HH(Pa3BYK
U yIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JE€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U AANbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TOWEHU;
anb(da-, 6eTa- 1 raMMa-U3IIydCeHUS, U30TOIBI, sIICpHAsT YHEPTETHKA,

— COOTHOCHUTbH SIBJE€HHUS TMOCIE MPEABAPUTEIBHOIO OOCYXKIECHHUS C MEeJaroroMm
(paBHOMEpPHOE u HEpPaBHOMEPHOE NpSIMOJITMHENHOE JIBUKEHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABWIKEHHE, CBOOOJIHOE TMaJIeHUE Te,
PaBHOMEpPHOE JBUKEHHE IO OKPYKHOCTH, B3aUMOJICHCTBHUE TEJ, PEAKTUBHOE
NBWKEHHE, KoJeOaTelabHOE [JIBHKEHUE (3aTyXalollue U  BBIHYXKJICHHbIC
KoJie0aHus), PpPE30HAHC, BOJHOBOE  JBWXKEHUE, OTpaXEHUE  3BYKa,
MPSIMOJIMHEHHOE PacpOCTPaHEHUE, OTPAKEHUE U MIPEJIOMIICHHE CBETA, TOJIHOE
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BHYTpPEHHEE OTPaKCHHE CBETA, PA3JIOKEHNE OEIIOT0 CBETa B CIIEKTP U CIIOKEHUE
CHEKTPaJbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs pPaJUOAKTHBHOCTS,
BO3HMKHOBCHHE JUHEHYATOr0 CIEKTpa U3IY4YCHHs) [0 ONMHCAHHIO WX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX IaHHOE
(du3nuecKoe sSBICHUE;

pacmo3HaBaTh C IMOMOIIBIO TEJarora MpPOSBICHHE W3YYCHHBIX (PU3NIECCKUX
SBJICHUI B OKpY’KarolieM MUpe (B TOM dnciie (ru3ndecKue SBICHUS B IPUPO/IE:
NpUIMBEl U OTJIMBBI, ABWKEHHE TIaHeT CONHEYHOH CHCTEMBI, PEaKTHBHOE
JIBUKECHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 9XO, I[BETa Tell, ONTHYECKUE
SIBJICHUS B TIPUPOJIE, OMOIOTHYECKOE JEHCTBUE BUAUMOTO, YIbTPadHUOIETOBOTO
M PEHTTCHOBCKOTO W3ITyYeHWH; ©CTEeCTBECHHBIH paJMOaKTHBHBIA  (POH,
KOCMHYECKHE JIy4H, PaJHOaKTHBHOE W3JIyYCHHE TPUPOJHBIX MHUHEPAJIOB;
JeCTBHE PaTNOAKTUBHBIX M3IIYYCHHI HAa OPraHU3M YeJIOBEKa), IPH ATOM MO
PYKOBOACTBOM TIeJlarora I€PEBOJIUTh TMPAKTUYECKYIO 3aJady B YUeOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKN (PU3HUYECKUX SBIICHU;
ONMKCHIBATh TIOJ] PYKOBOJCTBOM IIeJjarora C OOCYXJCHHEM IulaHa paboThI
M3yYeHHBIC CBOWCTBA TeNl W (M3MUECKUE SIBIICHUS, UCTOIB3YS (U3NUECKUE
BEJIMYUHBI (CPENHSISI WU MTHOBEHHAash CKOPOCTh Teja MpH HEPaBHOMEPHOM
JIBW)KCHUH, YCKOPEHHUE, MIEPEMEIICHUE, ITyTh, YTII0Bas CKOPOCTh, CHJIa TPEHUS,
CWJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHMs, BEC Tena,
UMIIYJIbC Tella, HWMITYJIbC CHJIBI, MEXaHHW4Yeckas paboTa H MOIIHOCTH,
NOTEHIMAIbHAS DJHEPrus Tena, TMOAHITOrO HaJ TOBEPXHOCTHIO 3EMIIH,
NOTEHIMANIbHASL YHEPTUSI CKATON TPYKUHBI, KHHETHUYECKAsl YHEPTHs, TOTHAS
MeXaHW4ecKash JHEprus, IMEepHoJ M dYacToTa KojeOaHWd, JJUHA BOJHBI,
T'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTeb MPEIOMIICHUS
Cpelbl); TPU ONUCAHUM C TIOMOIIBIO YYHUTENS TMPAaBUIBLHO TPaKTOBATh
(U3NIECKUIT CMBICIT HCTOJNB3YEMBbIX BEIWYHH, OOO3HAYCHUS U CIUHHIIBI
(U3NYECKUX BEIMYMH, C OMOPOH HAa METOJWYCCKUX MaTepHal HaXOIUTh
(GopMyIBI, CBS3BIBAIONIME JAaHHYI (U3HYECKYI0 BEIWYUHY C JAPYyTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKU W3YyUYEHHBIX 3aBUCHUMOCTEH (DU3UUECKUX
BEJIMYUH;

XapakTepu30BaTh IIOCIE€ TMPEIBAPUTEIBLHOTO OOCYXKIEHUS C IeJaroroM
CBOMCTBA TeJl, PU3UUECKUE SBJICHUS U MPOLIECCHI, UCTIOIb3YsI 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMUPHOIO TATOTEHMs, HPUHLUI CYNEPHO3ULUU CHUII,
NPUHIAIT OTHOCUTENbHOCTH [ anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOHBI OTPAKCHHSI W TPEIIOMJICHUS CBETAa, 3aKOHBI COXpaHEHUS
3apsA70BOTO M MAacCOBOTO YHUCEIN MPU AJEPHBIX PEAKIUSIX; MPH 3TOM HAXOIUTh
CIIOBECHYIO (DOPMYIUpPOBKY 3aKOHA M €ro MaTeMaTU4YeCKOE BBIPAXKEHHE C
oTopoii Ha IU(GPOBBIE 0OPA30BATEIBHBIE PECYPCHI;

COOTHOCHUTbH IOJI KOHTPOJIEM Meaarora Gu3nyeckre mpoIecchl U CBOWCTBA TeT,
B TOM YHUCJI€ U B KOHTEKCTE CUTYaIli MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa:
BBISBJISTH MPU TOMOIIM TeJarora MPUYMHHO-CIICICTBCHHBIE CBSI3H, CTPOUTH
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00BsICHEHHE M3 2—3 JOTrMYECKUX IIaroB ¢ OMOpOM HAa 2—3 U3YYEHHBIX
CBOICTBA (PU3HUECKUX ABJICHHM, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEM;
pemaTh TUIOBBIE PACUETHBIE 3a1aud B |—2 NEWCTBUSA C ONMOPOM HAa aJrOpUTM,
MIpeIBAPUTEIBLHO Pa300paHHbI COBMECTHO C, UCIIONb3Yys 3aKOHBI U (DOPMYJIBI,
CBs3bIBatONIME (DU3MUECKUE BEIMUYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJadd
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEIOCTAIOUIUME WM H30BITOYHBIE
JaHHbIe, BBHIOMPATH 3aKOHBI M (QOPMYJbl, HEOOXOIHWMBbIE ISl pEeUICHUs,
OPOBOAUTH PACU€Thl M OLEHUBATH C IOMOILIBIO YUYUTENS PEATUCTUYHOCTD
NOJIYYEHHOI'0 3HAY€HUsI (PU3NYECKON BETMYUHBI,

UMETh MpEJCTaBIeHUE O MpodiieMax, KOTOPhle MOXKHO PEIIUTh MPH MOMOIIU
(¢u3MUecKUX  METOJOB; HCIOJIb3YyS  ONUCAHUE HCCIEIOBaHUS, IOCHe
peBaApUTEIBHOTO OOCYXKAEHHSI C T[EJaroroM BbIACNATH IMPOBEPSIEMOE
OPENNoNOKEHUE,  OIEHMBATh  MPABUJIBHOCTh  MOpSAKA  MPOBEICHUS
UCCJIeIOBAaHNUs, JIelaTh BHIBOJbI, MHTEPIPETUPOBATH PE3YJbTAThl HAOIIOICHUN
U OTIBITOB;

YMETh HaXOAUTh C UCIOJb30BaHUEM IU(GPOBBIX 00pa30BATEIbHBIX PECYPCOB
OTIBITHI 1O HAOMIOACHUIO (PU3UYECKUX SABICHUN WM (PU3UYECKUX CBOMCTB Tel
(u3yueHue BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpPAaHEHUS DHEPTUU;
3aBUCUMOCTH MEpHOJa KoJieOaHUN MPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBl U HE3aBUCUMOCTb OT aMIUIUTYJbl MajblX KoJeOaHUM;
OpSMOJIMHENHOE pacpOCTPAaHEHUE CBETA, Pa3jiokKeHHe OEI0ro CBeTa B CIEKTP;
U3y4YEHHUE CBOMCTB M300PaKEHUS B IUIOCKOM 3€pKajle U CBOMCTB M300paKeHUsI
npeaMeTa B coOuparomied JuH3e; HaOII0JeHHE CIUIOMIHBIX M JIMHEeHYaThIX
CIEKTPOB HU3JIyUYEHHUs): CAMOCTOSITEJIbBHO COOMpaTh YCTAHOBKY U3 U30BITOUHOTO
Habopa 00OpyZOBaHUs C OMNOPOM Ha CXEMy; ONHUCBIBATH XOJ OMNbITA U €ro
pe3ynbTaThl, GOPMYJIUPOBATH BBIBOBI 101 PYKOBOJCTBOM II€/1arora;
IPOBOJIUTh MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUH, OINpeaesnss
CpelHee 3HAueHUE HU3MEpsAEeMOl  BEIWYMHBI  (QoxycHoe paccmosHue
coouparoweti JIUH3DBL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEILHOT0 TpUbopa;

IPOBOJIUTH COBMECTHO C I1€JarOrOM HCCIIEIOBAaHUE 3aBUCUMOCTEHN (PU3NYECKUX
BEJIMYUH C HCIIOIB30BAHUEM IPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH OT
BPEMEHMU IIPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH; Iepruoa
KoJIeOaHMI MaTeMaTHUYeCKOT0 MAasTHHKAa OT JUIMHBI HUTH; 3aBUCUMOCTU YIJIa
OTpaXEHMs CBETa OT yIJIa NAJCHUS W yrja MPEeIOMIICHUs OT yria IMaJeHus):
nociie 00CyXJeHUs Mo PYKOBOJCTBOM II€/1arora MIaHupoBaTh UCCIIEI0BAHUE,
co0upaTth YCTaHOBKY, (PUKCHUpPOBATh PE3yJbTaThl MOIYYEHHON 3aBUCHUMOCTHU
¢u3nyecKkux BEIMYMH B BHUAE TaONMLl U TpadHKOB, AENaTh BBIBOABI IO
pe3ysIbTaTaM UCCIIEI0BAHNUS;

COOTHOCUThH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMYNH (CPEIHSS CKOPOCTh U
YCKOPEHHE Tejla MPU PABHOYCKOPEHHOM JABUKEHHH, YCKOPEHHE CBOOOJHOIO
NajeHusi, KECTKOCTb MPYKHHBI, KOIP(MPUIMEHT TPEHUS CKOIBXKCHMS,
MeXaHu4eckas paboTa M MOIIHOCTh, 4YacTOTa W TNEpuoj KojeOaHU
MaTeMaTUYeCKOT0 U MPYKUHHOIO MAasiTHUKOB, ONTHYECKAs] CUJIa COOMpPArOIIEH
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JUH3bI, PAAUOAKTUBHBIN (POH): C TOMOILIBIO MEeAArora MIaHupOBaTh U3MEPEHNUS;
coOUpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHATH W3MEPEHHUS, CIEAYs
NPEeAJIOKEHHOM ~ MHCTPYKLMH;  BBIYUCISATH  3HAUYEHHE  BEIUMYMHBL U
AQHAIM3UPOBATH MOJYYEHHbIE pE3yJbTaThl C YYETOM 3aJJaHHON MOTPEIIHOCTH
U3MEPEHN;

coOn0aTh MpaBWiIa TEXHUKU Oe30mMacHOCTU IMpu paboTe ¢ 1adopaTopHBIM
000pyA0BaHUEM TOCIIE MIPEABAPUTEILHOTO 00CYKIECHHUS C I1€1aroroMm;
COMOCTAaBJSATh C IMOMOIIBIO TI€Jarora OCHOBHbIE TPU3HAKH M3YyUYEHHBIX
¢u3nueckuxX MoJeNel: MaTepuaibHas TOuYKa, a0COJIOTHO TBEPIOE TETO,
TOYEYHBIM UCTOYHUK CBETA, Jy4, TOHKas JIMH3A, IUIaHETapHas MOJIeJb aToma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SiJpa ¢ OMOPOM Ha METOAMYECKHE MaTepUallbl;
XapaKTepu3oBaTh MOCIE TNPEIBAPUTEIBLHOTO OOCYXKACHHUS C [eIaroromMm
OPUHLMIBL JIEUCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMOpoi Ha WX ONUCaHUs (B TOM YHUCIE: CHUAOMETpP, NAaTYMKU MOJIOKECHHUS,
pPacCTOSIHUSI UM YCKOpPEHUSs, pakera, HXOJIOT, OYKH, Mepuckor, (oroamnmapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIOJIb3YA IMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIb30BaTh MO/ PYKOBOJCTBOM I€JIarora CXeMbl U CXEMaTHYHbIE PUCYHKH
U3YYCHHBIX TEXHHYECKUX YCTPOWCTB, M3MEPUTENIbHBIX TPUOOPOB U
TEXHOJOTUYECKUX IMPOILIECCOB TMPU PEHICHUU Y4EOHO-MPAKTUUYECKUX 3a]ay;
ONTUYECKHE CXEMBbl I MOCTPOCHUS H300paKEHUN B TIJIOCKOM 3epKalie |
coOuparolei J1MH3e;

IPUBOJUTH MPUMEPHI/HAXOUTh HH(MOpPMAIMI0O O MNpUMEpax MPaAKTHUECKOrO
UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUI B MOBCETHEBHOM KU3HU JJIs1 0OOecriedeHus
0e30MacHOCTU MpHU 0OpaIEHUH ¢ TPUOOPAMH U TEXHUUYECKHUMH YCTPONUCTBAMH,
COXpAaHEHUS 3/I0POBbsi U COOJIIOIEHUS HOPM SKOJOTUYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBIISITH O]l PYKOBOJCTBOM TeJarora nouck HHpopManuu Gu3nyeckoro
comepxkanusi B cetd VHTEpHET, CaMOCTOSTENbHO (OPMYIUPYS MOMCKOBBIM
3amIpoc, HAXOAUTh IYTU  ONPENEIEHUS JIOCTOBEPHOCTU  IMOJYYEHHOMU
MH(pOpPMAIMHN HA OCHOBE UMEIOIINXCS 3HAHUHN U JOTIOJIHUTENIbHBIX UICTOYHHUKOB,
UCTOJIb30BaTh MPU BHIIOJHEHUHM Y4YEOHBIX 3aJaHUN OTOOpaHHYIO NEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3MUECKOro COJIEpXKaHHs, CIpPaBOYHbIC
MaTepHalibl, pecypchbl ceTd VIHTepHET; BiIaieTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi HHPOPMAIIUU U3 OJHOMN 3HAKOBOI CHCTEMBI B APYTYIO
C ONOpOIl Ha AJITOPUTM M YTOYHSIOIIME BOIPOCHI I€JArora; co3JAaBaTh IOJ
PYKOBOJICTBOM I€AArora ¢ 00CykJ1€HUEM IUTaHa pabOThl MMCbMEHHBIE U YCTHBIE
COO0OIIEeHUsT HAa OCHOBE MH(POPMAIIMK U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO
colep)KaHus, MyOJIMYHO TMPENCTaBIATh Pe3yabTaThl IMPOECKTHOM  WJIU
UCCIIEI0BAaTEIbCKOM  JI€ATEIBHOCTH; IPU 3TOM TIPaMOTHO MCHOJIb30BATh
W3YUYCHHBIH TOHATUHHBIA  ammapar H3y4aemMoro pasjaena QU3UKH U
CONPOBOXK/JATh BBICTYIUICHHE TMpE3CHTalMed C Yy4€TOM OCOOEHHOCTEU
ayJIMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOJUMBIX HA OCBOEHHUE KaX 01 TeMbI yueOHOro npeamera «Dusukar»
[IpumepHOl amanTUpPOBAaHHON OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs OOYYaIOLIUXCS C
3aJIepKKOM TICUXMYECKOT0 Pa3BUTHS, B LEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pazaenoM [IpumepHoit paboueil mporpaMmbl
yueOHoro npeamera «Pusnka» o0pazoBaTeIbHON IPOrpaMMbl OCHOBHOTO 0011ero oopa3zoBanus. [Ipu 3tom Opranu3zanus BIpase
camMa BHOCHUTb U3MEHEHHUS B COJEpKaHUE U pacIpeesIeHne yuyeOHOro Marepuaia o rogaMm oOydyeHHs], B MOCIEA0BATEIbHOCTh
M3Y4YEHHUS] TeM U KOJIMYECTBO YAaCOB HAa OCBOEHHE KaXXJIOW TeMbl, ONpEEIeHHE OpPraHU3alMOHHBIX (OpM OOyudeHHs U T.II.
OO60CHOBAaHHOCTh JTaHHBIX W3MEHEHUH OmpejenseTcs BbIOpaHHBIM oOpa3oBaTenbHOW opraHuzanueit YMK, uHauBuayanbHbIMU
NCUXO(U3NYECKUMU OCOOCHHOCTAMHM KOHKpPETHbIX oOydwatomuxcst ¢ 3I[IP, cremeHbl0 YCBOGHHOCTM HMH Y4YEOHBIX TEM,
pPEKOMEHJAIUSIMU IO OTOOPY M aianTaluu yueOHOro MaTepuana no Gusuke, npeacTaBieHHbIMU B [1osiICHUTENIBHOM 3amKcKe.

7 KJIACC (68 u)

BeJIMYUHBI (2 1)

(usnueckux BennmanH. Qusuueckue npubopsi®

TemaTnyeckmii OcHOBHBIE BH/IbI ACSITETbHOCTH Y4alUXCs
OcHOBHOe cofep:KaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBHUI)
Pazgen 1. ®u3nka u eé pojib B MO3HAHMH OKpY:Kalomero Mmupa (6 4)

duzuka — ®dusuka — Hayka o npupozxe. SBneHus | BrliBieHHE OCHOBHBIX pa3iUyMid MPH IMOMOLIM IeJarora MeXAy (QU3MYECKMMH M XHUMHYECKHMH

Hayka o npupoge | npupomsl  (MC®).  @usuueckue  sBueHus: | npespateHusMu (MC — xumust).

2 u) MEXaHWYECKHe,  TEIUIOBBIE,  3JEKTpUueckue, | PacriosHaBaHuMe W KiaccH(UKamus MOCie OOCYKIEHHS C IEAaroroM IpH IOMOIIM HAaBOAALINX

MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BOIIPOCOB (PM3MYECKHX SIBICHHUH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPHUECKHUX, MArHUTHBIX

1 CBETOBBIX.
Habmronenue u ommicanne Gu3ndecKux SBICHUN Ha 6a30BOM ypOBHE.

duznyeckue duznveckue BEJIMYMHBI. Wzmepenne | Omnpeznenenue Ipy MOMOIIH NTEAArora HEeHbl JeJICHHU KAl N3MEPUTENBHOT0 Iprdopa.

Wzmepenne mo oOpasily mox pyKOBOACTBOM IIEAArora JIMHEHHBIX pa3MEpoB Tl M IMPOMEKYTKOB

3 MC — 31eMeHTBI COZIEPIKAHHUS, BKITIOYAIOINE MEKIIPEIMETHBIE CBS3H, KOTOPHIE IOAPOOHEE PACKPHITHI B TEMATHYECKOM IIAHUPOBAHHM.
¢ KypcuBoM 0603HaueH yuaeOHBIH MaTepHal, KOTOPHIN H3y4aeTcsl, HO HE BEIHOCHTCS HA IPOMEKYTOUHYIO M MTOTOBYIO aTTECTAIHIO.
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Tozpewnocmo  usmepenuii.  MexayHapoaHas
cHucTeMa CTUHUIL.

HMemoncmpayuu’

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKUE,
MAarHHUTHBIC, CBETOBBIC SBJICHUS.

2. ®u3nyeckue MPUOOPHI U MPOIIETYpa MPSIMBIX
W3MEPCHUI  aHAJOTOBBIM W ITU(PPOBBIM
prdopoM.

@Dponmansvuvle nadopamopHsle padomvl UIU

IIEKMPOHHAA 0emoucmpamm.

1. Omnpenenenuve LEHBI JIeJIeHs
U3MEpHUTENIFHOr0  mpubopa  (MCHONB3ys
TEXHOJIOTMYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenne  00bEMa  KHUAKOCTH U
TBEPAOTrO TeNa.

3. Onpedenenue pasmepos Maivix mei.

BpPEMEHH C yIETOM ITOTPEITHOCTEH.

Wzmepenne o obpasiyy 1moJ pyKoBOJICTBOM Iefiarora 00bEmMa >KUAKOCTH U TBEPAOTO Tea.
Wzmepenne mo oOpasmy 1moj; pyKOBOACTBOM IleJarora TeMIepaTypbl IPH ITOMOIIM KHIKOCTHOTO
TEpMOMETpPA U IATYNKA TEMIIEPATypBI.

BeirmonHeHre HECTIOKHBIX TBOPYECKMX 3aJaHUl C OMNOPOH Ha alropuT™M, IPEABAPHUTEIHHO
pa300paHHEIi ¢ ITe1aroroM Mo MOUCKY CIIOCO00B N3MEPEHNUS] HEKOTOPBIX (PU3NYECKHX XapaKTEePHCTHK,
HampuMmep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAINEHHBIX OOBEKTOB, OOJBIIMX
PacCTOsIHUIL, MaJIBIX IPOMEKYTKOB BpeMeHn. O0CyKIeHne MpelaraeMbIX ClIoCOO0B.

EcrecTBeHHO-
Hay4YHBIH MeTo/
no3HaHus (2 4)

Kak ¢wusuka u japyrue ecTecTBeHHbIE
HAyKU U3Yy4aroT npupony. EcmecmeeHHo-Hayunbili
Memoo NO3HAHUs: HAOI0OeHue, NOCMAHOBKA
HAy4HO20  8OMpOCA,  BbIOBUdICEHUE — 2UNOMmE3,
9KCNepuMeHm no nposepke cunomes, o0vsACHeHUue
Habmooaemozo seienus. Onucanue QuuyecKux
S61EeHULL C NOMOWBIO MOOeell.

[peamer u meToap! Gpu3MKy.
Hemoncmpavuu

1. Ompenenenre NOrPemHOCTH
SKCIEPUMEHTA.

BBI}IBI/I)KCHI/IC TUIIOTE3 MOCJIC NMPEABAPUTEIIBHOTO O6Cy}K}1€HI/I$I C r1€Jarorom, 06'LHCH${IOLHI/IX MpOCThIC
SABJICHUA, HAITPUMEDP:

— I0YeMY OCTaHABJIMBACTCS JBIKYILEECs 110 TOPU30HTAIILHOM MOBEPXHOCTH TEIO;

— [0YEMY B JKapKyI0 IIOTOAY B CBETIION OAEKIE NIPOXJIAaJHEH, YeM B TEMHOM.

Be160p crioco60B mpoBepKH TUIOTE3 U3 MPEATI0KEHHBIX I1€1aroroM.

HaGimonenre NpeayioKeHHbIX I1e1aroroM HCCICIOBAaHUN 10 TPOBEPKE KAKOH-TMOO0 THIIOTE3BI,
HaIllpUMep: JaJbHOCTh MOJNETA IIAPUKA, MYIIEHHOr0 I'OPH30HTAJIbHO, TeM Oojblie, 4eM Ooiblie
BBICOTA ITyCKa.

[ocTpoeHre COBMECTHO C MeIaroroM MpoCcTeHImX Mojienel GHU3MIecKuX sIBIICHUH (B BUIEC PUCYHKOB
WU CXEM), HaIllpUuMep MaJieHue NMpeaMeTa; MPsSMOIIMHEITHOE pacpOCTpaHEHHE CBETA.

Pa3nen 2. IlepBona

YaJbHbIe CBeJeHUs 0 CTPOeHHH BeliecTBa (5 1)

Ctpoenue
BemecTBa (1 1)

CTpoeHHe BelIecTBa: aTOMBI U MOJICKYIBI, UX
pasmepel. Onvimsl, 0okaszviearowue OUCKPemHOoe
cmpoenue seujecmaa.

®dponmanvuvie nadopamopusvie padomvt u

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

OweHka MPY MOMOIHM TEXHOJIOTMYECKOH KapThl pa3MepoB aTOMOB M MOJEKYJ C HCIIOIb30BaHHEM
(hororpaduii, mOTyIEeHHBIX HA aTOMHOM CHIIOBOM MHKpocKkore (ACM).

OrmpezieneHue nocie NpeABapUTEILHOI0 00CYKACHHUS € eJaroroM pa3MepoB MabIX Tell.

7 Bee lemoncTpanuu u JlabopaTopHbie pabOTHI, IPEACTABICHHBIC B CONEPKAHNH, JOMYCKACTCs(MOKHO) MMPOBOAUTE, UCTIONB3Ysl HHPOPMAIIMOHHBIE U 3JIEKTPOHHBIE TEXHOIOTUH (LU POBBIE
o0pa3oBaTeIbHBIC PECYPCHI).
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onvimui®.
1. OneHka auamerpa aToMa METOIOM psiioB (c
HCTIONB30BaHUEM (oTorpaduii).

JABu:xeHue

U B3aMMOJEiCTB
He 4acTHuIl
BelnecTBa (2 1)

JBwkenue yacturl Beniectsa. CBsI3b CKOPOCTH
JIBIKEHMSI YaCTHIl ¢ TeMIiepatypoil. bpoyHoBckoe
nBikenue, muddysus. Bzaumoodeticmsue yacmuy
sewecmea. npumsICeHue U OMmaiKusaHue.

Jemoucmpayuu

1. HabGmoneHue OpoyHOBCKOTO IBUKCHUSL.

Dponmanshvie nadbopamopHsie padbomot u
onsimul

1.0meITeI MO HAOJIOACHHIO

paCIIUpPEHUS Ta30B.

2.00BITHl IO OOHAPYXEHUIO JEWUCTBUS CHII

MOJIEKYJIIPHOTO IIPUTSIKEHUSL.

TCILIOBOI'O

HaGmonenue u o0bsicHeHHE TIPH IOMOIIHN TeAarora GpoyHOBCKOI'O IBW)KEHHS U ABJIeHUS uddy3un.
[IpoBenenue u 0OBSCHEHUE C OMOPOH Ha aJITrOPUTM, NPEABAPUTEIHLHO Pa300paHHBIA C MeJarorom
OIBITOB 10 HAOJIIOICHUIO TEIIOBOI'O PacHIUPEHUs Ia30B.

[IpoBenenne u OOBSICHEHHWE OIBITOB C OMOPOW HA alITOPUTM, NpPENBAPUTEIBHO Pa3oOpaHHBIH C
MIeJJaroroM 1o 0OHAPYKEHUIO CHII MOJIEKYJISIPHOTO TIPUTSDKEHHS M OTTAJIKUBAHUSL.

ArperatHsbie
COCTOSTHUS
BelecTBa (2 4)

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOCHUE
24308, orcuoxocmet u meépobix
(kpucmaniuyeckux) men. Bzaumoceéazv medxcoy
ceoliCMBamMu  eujecme 6 pPA3HLIX aA2PecAmHbIX
COCMOSIHUSIX U UX  AMOMHO-MONEKYSIPHbIM
cmpoeHuem. Ocobennocmu azpecamHuix
COCMOSIHULL 800bL.

Hemoncmpavuu

1. Habmonenue nuddysuu.

OnucaHne noj pyKOBOJCTBOM Ie1arora (C NCIoiib30BaHUEM MPOCTHIX MOJIeTIeil) OCHOBHBIX pa3IMyuii
B CTPOCHHHM Ta30B, )KUAKOCTEU U TBEPJIBIX TEI.

HavanbHble mpencTaBieHUss O Majioil CKUMAeMOCTH KHIKOCTEH M TBEPABIX Tel, OONbIION
C)KMMAEMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YPOBHE I0J] KOHTPOJIEM Meaarora 0 coxpaHeHuu (opMbl TBEPABIX TEN U
TEKY4eCTH >KUAKOCTH.

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

VYcraHoBiIeHHE € ONOpPOM Ha JMAAKTUYECKUH MAaTepuan MPOCThIX B3aUMOCBS3EM MEXAY
0COOCHHOCTSMH arperaTHbIX COCTOSHHMH BOZIbI M CYIECTBOBAHHEM BOJHBIX opraHusmoB (MC —
6uororusi, reorpadusi).

Pa3nen 3. /IBu:keHue u B3aumoaeiicTeue teJ (21 4)

Mexanuueckoe
aBmxenue (3 1)

Mexannueckoe JABwkeHue. PaBHOMepHOE U
HepaBHOMepHOe nBmkeHue. Ckopoctb. Cpeowusas

CKOpOCmb  Npu  HEepasHOMEPHOM — OBUMCEHUU.
Pacuér mytu 1 BpeMeHU IBUKEHUSL.
JHemonucmpavuu
1. HaOmromeHne  MEXaHWYECKOrO  IBIDKEHHSA

HccnenoBanne paBHOMEPHOTO JIBIKCHUS U ONPEZETICHUE €r0 IPU3HAKOB MOCIE MPEABAPUTEIHHOIO
00CYKIIEHHS C TIeIarOTOM.

HaOmronenue HepaBHOMEPHOTO IBIKEHHUS M ONPEIENICHHUE €r0 OTIMYHNA OT PABHOMEPHOT'O JBIKECHUS
TI0CIIE TIPEBAPUTEILHOTO OOCY)KJICHHS C TIEJaroroMm.

Perrennie THIOBBIX pacd€THRIX 3aAad B |—2 MEWCTBUSA ¢ ONOPOH Ha alTOPUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C IIEIAroroM Ha ONpEZeTeHHe MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO

8 3nech 1 anee NpUBOANTCS PaCHINPEHHBIN NepedeHb Ja00paTOPHBIX PabOT M OMBITOB, U3 KOTOPOTO YIHUTENb JETaeT BBIOOP IO CBOEMY YCMOT PEHHIO U € YIETOM CHHCKA SKCIEPHIMEHTATBHBIX 331aHHH,
npeyiaraeMbix B pamkax OI'D no pusuke.
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Tena.
2. N3mepenue
JTBYDKCHUISL.
Dponmanshvie nadbopamophsie padbomot u
onsimul
1. Ompenenenrie  CKOPOCTH  PaBHOMEPHOIO
JBIDKEHUs (IIapuKa B JKUAKOCTH, MOJEIH
JJIEKTPUYECKOTO aBTOMOOWIIS U T. T1.).
2. Onpenenenue cpenHei CKOpOCTHU
CKONBXEHUss Opycka WiIM [IapuKa IIo
HaKJIOHHOH TUTOCKOCTH.

CKOpPOCTHU pr[MOJ'IPIHefIHOFO

JBHXKCHUA.
Amnanmz Ipy MOMOIIN 1eaarora Fpa(bI/IKOB 3aBUCHUMOCTH ITIYTU U CKOPOCTU OT BPECMCHHU.

HNuepuusi, macca,
MJIOTHOCTH (4 1)

SIBnenue WHEPIIUY. 3axon uHepyuu.
B3zaumooeticmeue men Kax NPUYUHA UIMEHEHUs
ckopocmu  Ogudicenuss men. Macca xak mepa
unepmuocmu mena. IlnotHocts BemectBa. CaA3b
NIOMHOCMU C KOIUYECMEOM MOAEKYI 8 eOuHuye
0bvéma sewgecmsa.

Hemoncmpavuu

1. HaGmoieHue sIBICHUsI MHEPLIMH.

2. HabnroneHne M3MEHEHHS! CKOPOCTH IPH
B3aUMOZCUCTBUHU TEIL.

3. CpaBHEHHE MacC 10 B3aUMOJCHCTBHUIO TEI.

OObsicHeHHEe TIPU TIOMOIIM TEXHOJOTMYECKOW KapThl M TeJarora W INpOrHO3UPOBAHUE SIBJICHHM,
00yCIOBJICHHBIX HHEpLIMEH, HampuMep: YTO NMPOUCXOANUT MPU TOPMOXKEHHHM WIM PE3KOM MaHEBpe
aBTOMO6HJ'I$[, IMOYEMYy HEBO3MOKHO MI'HOBEHHO MPEKPATUTH ABMIKCHUE HA BEJIOCUIIEAC NI CaMOKaTe
U T. 1.

HabmiogeHne u 0a30BbI aHamM3 OMBITOB IOJ PYKOBOACTBOM II€AArora, JIeMOHCTPHPYIOIINX
N3MCHCHHE CKOPOCTHU ABUIKCHUA TEJIa B pE3YIbTATE )Iel‘/lICTBI/IH Ha HEro Apyrux Tei.

Pemienne THUMOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHSA C OMOPOHM Ha alNTrOpUTM, MpPEABapUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM Ha ONpeAeIeHue MacChl Tea, ero 00bEMa M MIOTHOCTH.
HabGmronenne u 06a30BbIf aHaJNM3 ONBITOB IMOJ PYKOBOJACTBOM IMEJArora, JAEMOHCTPUPYIOLIUX
3aBHCHMOCTb U3MEHEHHsI CKOPOCTH Tejla OT €ro Macchl MpU B3aUMOJEHCTBUM Tell. M3MepeHue Macchl
Telna pa3In4yHbIMU CIIOCOOaMH.

Omnpezenenye COBMECTHO C IIEaroroM IUIOTHOCTH Tella B pe3yIbTaTe U3MEPEHHUS €r0 MacChl U 00bEMa.
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Cuna. Buael cua
(14 9)

Cuia KaK XapaKTepHUCTHKA
B3ammozeiicTBus Ten. Cuia yrnpyrocTd M 3aKoH
I'yka.  Usmepenue  cunv c  Nnomowwio
OuHamomempa. SIBIeHWE TATOTEHUS H CHIA
Tsokectu. Cuna msdcecmu Ha Opyeux NAAHEmMAx
(MC). Bec mena. Hesecomocmo. ClioxxeHUE CHII,
HanpaBJIEHHBIX o OJTHOM MIPSIMOH.
PaBHopeiictBytomas cuin. Cuna mpenus. Tpenue
CKObIICeHUst U mpeHue nokos. Tpenue 6 npupode u
mexnuxe (MC).

Htemoncmpayuu’

1. CnoxeHue cuj, HalpaBlIEHHBIX MO OJHOM
HPSAMOH.

2. Jemoucmpayua  cunvl
PA3IUYHBIX MAMEPUATAXx.

Dponmanshuvie nabdopamopuvle padbomuvl u

onvimbul.

1. OnpeneneHue MIOTHOCTH TBEPIIOTO Tena.

2. OnbBITH, JAEMOHCTPUPYIOIIHME 3aBHUCUMOCTD
pactsbkenust  (nedopmanuu) TPYKHHBL  OT
IIPUJIOKEHHOU CUJIBL.

3. OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTD
CHJIBI TPEHHUS CKOJBKEHHS OT Beca Tela U
XapakKTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEH.

ynpysocmu  Ha

W3yuenne coBMECTHO ¢ MEAaroroM B3auMOJEUCTBUS KaK IPUYMHBI H3MEHEHUS CKOPOCTH TeJla WU €ro
nedopmanuu.

OnucaHne Ha Ha4aJbHOM YPOBHE PEaibHBIX CUTYallMH B3aMMOJEHCTBHUS TEll ¢ IOMOLIBIO MOZENEH, B
KOTOPBIX BBOAUTCS IMIOHATHE U N300paKEHNE CHIIBI.

M3yuenne mox pyKOBOACTBOM I€farora CHIbl YOPYTOCTH, 3aBUCUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOIO ITHYPa WIIH MPYXXHUHBI (C TOCTPOSHNUEM rpaduka).

AHanu3 ¢ onopoi Ha AUJaKTUYECKUH MaTepual MoJ KOHTPOJIEM Iearora NpakTH4ecKuX CUTYyaluil,
B KOTODPBIX HPOSBIISETCS ACHCTBUE CHIIBI yNPYrocT (YIPYyrocTte Msida, KPOCCOBOK, BETOK JEpeBa
u 1p.).

AHanuz ¢ onopoi Ha JUIAKTHUECKUM MaTepuan Mmoj KOHTPOJEM Iefarora CUTYyalui, CBSI3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[TonnMaHue ¢ omopod Ha CXEMbl NMPU TMOMOIIM Ienarora OpOWTaJIbHOIO NBIDKEHUS IUIAHET C
UCIIOIb30BAaHHUEM SIBJICHHA TATOTEeHH U 3aKoHa nHepuuu (MC — acTpoHOMUS).

H3mepenue Beca Tena ¢ MOMOLIbI0 TuHAMoMeTpa. OOOCHOBaHKME 3TOro crocoba U3MEpEeHUs! 1mocie
MIOBTOPEHHUS C TIEarorom.

HabntoneHue siBjIeHUs] HEBECOMOCTH.

HabntoneHne 3a 9KCHEPUMEHTAIBHBIM MOJIYYE€HHEM MpaBHia CIIOKEHHS CHJI, HAIPaBJICHHBIX BJONb
onHoM npsiMoit. OripenenieHre Ipy MOMOIIY [1e1arora BeTMYHHbBI paBHOAEHCTBYIOIIECH CHII.
N3ydeHne noJ pykOBOJACTBOM IIE€Jarora CUJIbl TPEHUS CKOJIbXKEHMSI U CUJIBI TPEHUS ITIOKOSI.
HccnenoBanre ¢ onopoil Ha TEXHONOTMYECKYK0 KapTy 3aBUCHMOCTH CHJIBI TPEHHMsS OT Beca Tella
1 CBOWCTB TPYLIMXCS IOBEPXHOCTEM.

ba30BbIii aHanu3 ¢ ONOPOM Ha IUAAKTUYECKUM MaTepuas IO KOHTPOJIEM IeJarora NpakTHYECKUX
CHUTYaLlUi{, B KOTOPBIX MPOSBIIACTCS JEHCTBHE CHIIBI TPEHUS, HCIIOIb3YIOTCSI CIIOCOOBI €€ YMEHBIICHUS
WIM YBEIWYCHUs (KaTaHWE HA JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWIS, HCIIOIb30BaHHE
MO/NIMITHUKOB, IJIaBaHKE BOAHBIX XKHUBOTHBIX U Jip.) (MC — Ouomnorus).

Perrenne THNOBBIX pacd€THHIX 3agad B 1—2 JEHCTBHA C OMOPOIM HA aJTOPUTM, MPEIBAPUTEIHHO
Pa3o0paHHBII COBMECTHO C MEJATOroOM € UCIIONB30BAaHHEM (hOPMYII UL pacyéTa CHIIbI TSKECTH, CUJIBI
YIIPYTOCTH, CUIIBI TPEHHSI.

Pa3nen 4. [laBnenue TBEPABIX Tell, sKUAKOCTEH U ra3o (21 4)

JaByenne.
Iepepaua
JaBJICHUS
TBEPABIMU
TeJIaMHu,
SKHKOCTAMHA U
razamu (3 4)

Haenenue. Cnocoobl ymeHbuleHUst U YEeaudeHus.
oaenenusl. Jlasnenue 2asa. 3asucumocms
Oaesnenusi 2a3a om 00bEMA, MeMNePanmypbl.
Ilepedaua oasnenus meépovimu meramu,
arcuoxkocmamu u eazamu. 3axon Ilackans.
ITneemamuueckue MawuHbl.

Hemoncmpayuu?

1. 3aBUCHMOCTH

TeMITEPaTyphl.

JaBJICHUA rasa oT

AHanu3 u 00bSCHEHHE C ONOPOW Ha IMAAKTHYECKHI MaTepual IoJ KOHTPOJIEM Ieaarora OnbIToB U
MPAKTHYECKUX CUTYAINH, B KOTOPBIX IPOSIBIISIETCS CUJIa TABJICHHUSL.

O6ocHOBaHHE € OMOPOI HA TEXHOJIOTMUECKYO KapTy IPH ITOMOIIH [IEIarora clioco00B YMEHBIICHUS 1
YBEIINYCHUS JaBIICHUSL.

W3ydeHue o pyKOBOJICTBOM Iearora 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa 1 TeMIIepaTyphl.
W3ydenne non pyKOBOACTBOM Iesiarora 0COOCHHOCTEH Nepeaavn NaBJIeHUs TBEPIBIMU TEIaMH,
KHAKOCTSIMU M TazaMH. O0OCHOBaHHE PE3yNbTaTOB OIBITOB OCOOCHHOCTSAMH CTPOCHHS BEILECTBA B
TBEPIOM, )KUIKOM H Ta3000pa3HOM COCTOSHHAX NPEITIOKEHHBIMH (hOPMYIHPOBKAMH.

Habmonenue 3a 3kcneprMeHTaIbHBIM JI0Ka3aTeNbCTBOM 3aKkoHa [lackars.
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2. Hepez[aqa JAaBJICHUS XKUAKOCTBIO U Ira30M.

Pemenne TUMOBBIX pacu€THBIX 3a1a4y B 1—2 JeiicTBHSA ¢ OMOpOI HAa aNTOPHUTM, MPEABAPUTEIHHO
pa300paHHEIl COBMECTHO C MEIArOroM Ha PacyéT AaBJICHHS TBEPIOrO Tea.

JlaBienne
JKHAKOCTH (5 9)

3aBUCUMOCTD JIABJICHUS KUJIKOCTH OT TJTyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecst
cocyowl. T'udpagiuueckue Mexanuzmol.

Htemoncmpayuu’

1. CooOrmatommuecst Cocy bl

2. I'mapaBiMyeckuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IOJI PYKOBOJCTBOM IeJarora 3aBHCUMOCTH
JTABJICHUS KUAKOCTH OT TJIyOWHBI TIOTPY>KEHUSI M TUIOTHOCTH YKHIKOCTH.

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

Pemienne THMOBBIX pacdy€THBIX 3aja4y B 1—2 JEHCTBUS C OMOPOM HAa aJIrOPUTM, MpPEIBapUTEIHHO
pa300paHHBIIl COBMECTHO C MEJIaroroM Ha pacu€r AaBJIeHHs )KUAKOCTH.

HaGimonenne 3a 00bSCHEHHEM MPHUHIIMIIA JEHCTBHS THAPABINYECKOro pecca.

AHanmu3 W OOBSCHEHHE C ONOpPOM Ha JUAAKTUYCCKMH MaTephal o] KOHTPOJIEM Ieaarora
MPAKTUUECKUX CUTYaIlUH, JEMOHCTPUPYIOUIUX MPOSBICHUE JaBICHUS KHUIKOCTH U 3akoHa [lackarns,
HaTpUMEp TPOLECCOB B OpraHU3Me MPU TITy0OKOBOAHOM HbIpsiHUU (MC — OHoorus).

ATmocdepHoe
naasJieHue (6 1)

Atmochepa 3emin U aTMOc(hepHOE JaBJeHHE.
[puyunsl cyuecmeosanusi 6030YWHOU 000I0UKU

3emnu. Onvim Toppuyennu. Hzmepenue
ammocghepnozo 0aBIeHUsI. 3asucumocmo
ammocghepnozo  OasienHuss Om  GblCOMbL  HAO
yposuem  mops. Ipubopvr  0nss  usmepenus
ammocgheprozo 0aeieHus.

Jemoncmpayuu?

1. [posinenue aeiictBusi atMochepHOro

JIABJICHUSI.

HabntoeHue 3a SKCIIepUMEHTaIbHBIM 00HApY)KEHHEM aTMOC(EPHOTO JIaBJICHHSI.

AHanu3 U 00bsSICHEHHE C OMOPON Ha MTUAAKTUYECCKHUN MaTepuall MO KOHTPOJEM Iearora OmnbITOB U
MPaKTHYECKUX CHTYaIlMH, CBSI3aHHBIX C ACHCTBHEM aTMOC(HEPHOro IaBICHUS.

HabntoneHue 3a 00bsICHEHMEM CYIIIECTBOBaHUsI aTMocdepbl Ha 3eMile U HEKOTOPBIX IJIaHeTax WIin e
OTCYTCTBUS Ha Npyrux mianerax u Jlyne (MC — reorpadus, acTpoHOMUS).

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

Perrenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 JNEHCTBHS C ONOPOM HAa alrOpUTM, MpPEABApUTEIHHO
Pa300paHHBII COBMECTHO C MEJaroroM Ha pacyéT aTMOC(EPHOro AaBJICHUS.

N3yueHue nos pyKOBOACTBOM II€larora ycrpoicTea GapoMerpa-aHepona.
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HeiicTBue
JKHIKOCTH M ra3za
HA NOrpyxéHHoe
B HUX TeJIo (7 1)

Heticmsue sicuokocmu u 2a3a nHa nOPYHcEHHOE
6 Hux meio. BelTankusatomas (apxumenoBa) cuia.

3axon Apxumeoa. Inasanue mei.
Boszoyxonnasanue.

Htemoncmpayuu’

1. 3aBUCUMOCTE  BBITAJIKUBAIOIIEH CHJIBI OT

00béMa MOrpYKEHHOM dYacTH Tella |

IJIOTHOCTH YKHIKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONIEH CUJIBI  BECY

BBITECHEHHOMN KUIKOCTH.

3. YcnoBue mIaBaHUS TeNl:

NOTpy’K€HHe  Tel B 3aBHCHUMOCTH

COOTHOILICHUS IUIOTHOCTEH TeNa U KUAKOCTH.

@Dponmanvhvle nadopamopHvie padGomsl u

onvlmul.

1. MccnenoBanue 3aBHCHMOCTH Beca Tela B
BOZE OT 00BbEMa MOTPYXKEHHOH B XKHUAKOCTDH
4yacTH Tena.

2. OnpeneneHre  BBITAIKUBAIONICH  CHJIBI,
JICUCTBYIOLLIEH Ha TeNo, HOrpyXKEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH
CHWJIBI, ICUCTBYIOLLEN HA TEJIO B )KUIKOCTH, OT
Macchl Tena.

4. OmBITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOLLIEN CHIIBI, JCHUCTBYIOIEW Ha
TEJIO B KHUIKOCTH, OT 00bEMa MOTpyKEHHON B
KHUJIKOCTh YacTH Telda U OT IUIOTHOCTH
KHUJKOCTH.

5. Konctpynposanue apeomerpa W
KOHCTPYHPOBAHHUE JIOJKU M OIpEeleHue e
Irpy30H0bEMHOCTH.

IJIaBaHUC WA
oT

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

OrnpenienieHre ¢ OMOPOil Ha TEXHOJIOTMYECKYIO KapTy BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOLEH Ha TEJO,
MOrpYXEHHOE B KUAKOCTb.

Habmronenue 3a npoBeneHneM U 00CYKJEHUE COBMECTHO C IEJIaroroM OIBITOB, JIEMOHCTPUPYIOIIHX
3aBUCHMOCTh BBITAIKHBAIOIIECH CHIIBI, ICHCTBYIOIICH Ha TEJO B KUAKOCTH, OT 00hEMa MOrpy:KEHHON
B HUJIKOCTh YaCTH TeJla U OT TUIOTHOCTH YKUJIKOCTH.

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

Pemenrie TUMOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUsI ¢ OMOPON Ha alrOpuUTM, NpeABaApPUTEIHHO
pa300paHHBIN COBMECTHO C MEaroroM Ha MPUMEHEHHUE 3aKOHa ApXUMeEa M YCIOBUS IJIaBaHUS TEIl.
KoucTpynpoBanue mpu moMoIny rnejaarora apeoMerpa Uik KOHCTPYUPOBAHUE JIOAKH U OIpeieieHIe
€€ Tpy30MoAbEMHOCTH.

Pa3pgen 5.

PaGora u MouHOCTD. JHeprus (12 u)

Paodora
1 MOLIHOCTDH
By

Mexanmnueckas pabora. MomHoCTh

HaOmionenne 3a SKCIIEpUMEHTAIBHBIM OIPEIEICHNEM MEXaHWIECKONH paboThl CHIIBI TSKECTH TPHU
MaJieHHd Tefla W CWJIBl TPEHWS INPH PABHOMEPHOM TIIEPEMENICHHH Tena 10 TOPHU3OHTAIBHOU
TIOBEPXHOCTH.

Habmonenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IPH OIBEME 110 JICCTHHIIE.
Pemennie THMOBBIX pacuéTHBIX 3a1a4 B 1—2 AEHCTBUS C OMOPOI Ha aITOPUTM, NPEABAPUTEIHHO
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Ppa300paHHBII COBMECTHO C MEIAroroM Ha pacuyéT MeXaHHM4eCcKor paboThl U MOITHOCTH.

IIpocToie
MeXaHUu3MBI (5 )

[IpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAS
IIOCKOCTh.  [lpasuno  pasuogecusi  pwvluaea.
Ilpumenenue npasuna pasmosecus pwvluaza K
onoxy. «3onomoe npasunoy mexanuxu. KIIJI
MPOCTBIX MEXaHW3MOB. I[IpOCThIC MeXaHU3MBI B
OBITY U TEXHHKE.

Jemoucmpayuu

1. TIpuMeps! NPOCTHIX MEXaHU3MOB.

Dponmanshvie nadbopamopHsie padbomot u
onvimol

1. Onpeoenenue pabomvl Cuibl mMpeHus npu

DPABHOMEPHOM 08uUdCeHUU mena no

20PU3OHMANILHOU NOBEPXHOCHIU.

2. Hccnedosanue yciosuii pagnogecusi pobluaza.

3. M3mepenue KII/] naxnounoti niockocmu

(31eKMPOHHASE OEMOHCIMPaYUsL).

HavanpHoe mOHMMAaHKE BBIMTPHINIA B CHJIC MTPOCTHIX MEXaHU3MOB Ha MPUMEPE PhIYara, MoJBIKHOTO
Y HETIOJBIDKHOTO OJIOKOB, HAKIIOHHOH IIOCKOCTH.

HccnenoBanre COBMECTHO C TIEJaroroM YCJIOBHSI paBHOBECHSI phlyara.

OOHapyxeHHe TOJI PyKOBOJCTBOM IEAArora ¢ OMopoil Ha IWAAKTHYECKUH MaTepHall CBOWCTB MPOCTHIX
MEXaHU3MOB B pa3IMYHBIX HHCTPYMEHTAX M IMPHUCITOCOOJICHUSX, UCIOIb3YEMBIX B OBITY M TEXHHKE, a
TaKKe B )KUBBIX opranusmax (MC — Guomnorus).

HaOnromenue 3a 3KCIepUMEHTAIBHBIM JJOKA3aTEIECTBOM PAaBCHCTBA PaOOT MPU MPUMEHEHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue noJ pykoBojicTBoM nenarora KIT/[ HakIoHHOM MI0CKOCTH.

Penrenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 JEHCTBHSA C OMOPO HAa aJTOPUTM, MPEABAPUTEIHHO
pa300paHHBIi COBMECTHO C IEAAaroroM Ha NMPUMEHEHHE NMpaBHja PABHOBECHS pbluara M Ha pacuér
KIIA.

Mexanuueckas
sHeprus (4 4)

Mexanuueckass sHeprusa. Kuunemuueckas u
nomenyuanvHaa suepeus. llpespawenue 00Ho20
8U0a MexaHuueckou SHepauu 8 Opyeou. 3aKOH
COXpaHEHHS SHEPI'HU B MEXaHHKe.
®poHTAIbHBIE J1a00pATOPHbIE PAGOTHI H
OIBITHI.

1. Wzyuenue 3aKOHa COXpaHEeHHUs
MEXaHHYECKOH HHEprud (3JIEeKTpOHHAs
JEeMOHCTpAIIHs).

HabnroneHue 3a 5KCIEepUMEHTAIBHBIM ONPEIEICHUEM U3MEHEHHs KHHETHIECKOH U MOTCHIUAIBbHON
SHEPruM Tena MPU €ro CKaThIBAHUM 110 HAKJIOHHOH MJIOCKOCTH.

DopMynupOBaHUE COBMECTHO C MEaroroM Ha OCHOBE MCCJIEIOBAHMS 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEPTuu.

[IpencTaBneHue mpy MOMOIIH MTE€Aarora rpaHull MPUMEHUMOCTH 3aKOHA COXPAHEHMS SHEPTUHL.
Perrenne THUMOBBIX pacu€THBIX 3a7ad B 1—2 JEHCTBHS C ONOPOM HAa alrOpUTM, MpEIBapUTEIHHO
pa300paHHBIIl COBMECTHO C TIEJaTOrOM C HCIIOJIb30BaHHEM 3aKOHA COXPAHEHMS SHEPIUU.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 1)

TemaTnueckui
0JI0K, TEMbI

OcHoBHOe conep:xaHue

OcHoBHbIE BH/IbI AeSITeTbHOCTH YYALIMXCS
(Ha ypoBHe y4eOHBIX JeiicTBHI)
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Pa3nen 6. TerwtoBble siBiaenns (28 )
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Crtpoenne
M CBOMCTBa
BemecTBa (7 4)

Ocnosnbie nonoHCceHUs MONEKYIAPHO-
KUHEeMUYeCKOU meopuu CMpOeHUsi 6eujecmad.
Macca u pazmepvr amomos u monexyn. Onvimeot,
noomeepoicoaiowe  OCHOGHbIE — NOJONCEHUS
MOIEKYNAPHO-KUHEMUYECKOU MEeOPUU.

Monenu TBEPIOTO, KUIKOTO W Ta3000pa3HOrO
cocTOsiHUM  BemiectBa. Kpucmaniuueckue u
amopghuvie mena. Obvscuenue Cc60UCME 2a308,
JlcuoKocmell. U meEpovIX  mel  HA  OCHOGe
NOLOJCEHULL MONEKYISIPHO-KUHEMUYECKOT MeopUl.
CmauuBanue u xanuiisipHvle saenenus. Teniosoe
pacuupenue u cocamue.

Htemoncmpayuu’

1. HaGmronenue OpoyHOBCKOTO IBHIKEHUSI.

2. Habmopenue nuddy3un.

3. HaOmromenue  siBJICHUIA

KalmJIJIAPHBIX SIBJICHUH.

4. HaGnrozieHue TEeTuIoBOro paciiupeHus Tell.

5. I3MeHeHue naBlieHUs Ta3a NpU W3MEHEHUU
00bEMa 1 HarpeBaHUU WK OXJIKACHHH.
Dponmanvusle nabopamopnsvle padomsl u

onsimol.

1. OmpITEl IO OOHAPY)KEHUIO ICHCTBUS CHII

CMadyuBaHUA u

MOJIEKYJISIPHOTO HPUTSDKEHUS (umm
3JIEKTPOHHAS JEMOHCTPALIKS).

2. OnBITHL TIO0  BBHIPAIIMBAHUIO KPHUCTAJUIOB
MIOBapEHHOM COJIM WIIM caxapa.

3. OmeITel 1O HAOMIOOEHHIO  TEIIOBOTO

paclIMpeHus ra3oB, >KMIKOCTEH M TBEPHABIX
Tell.

4. OmpeneneHne NaBICHUS BO3AyXa B OayutoHE
LINPHUIA.

5. OmBITEL, NEMOHCTPHUPYIOIINE 3aBUCHMOCTh
JaBICHUS BO3QyXa OT ero oo0péMa u
HarpeBaHMs WIN OXJIAXKICHUS.

6. Ilposepka cunomesuvl TUHEUHOU 3A8UCUMOCTIU

ONUHDL cmonouka aHrcuOKoCmU 8
mepmomempuyeckou mpyoke om
memnepamypbi.

HabnroneHne 1 WHTEpIpETAIMs COBMECTHO C IIEAAarOroOM OITBITOB, CBHUACTEIHLCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUH BEILECTBA: OMBITHI C PACTBOPEHUEM PA3JIMUHBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacu€THBIX 3a7ady B 1—2 neicTBUs ¢ OMOpPOM Ha allrOPUTM, IMPEIBAPUTEIILHO
pa300paHHBIN COBMECTHO C TIEaroroM Io OICHHBAHUIO KOJUYECTBA ATOMOB YT MOJICKYJ B CIUHHIIE
00BEMa BEIIeCTRA.

[IpencraBneHre Mpy MOMOIIX TIEarora OPOYHOBCKOTO JBYDKEHUS, sSBICHUA UGG Y3UH U pa3Tuunit
MEX1y HUIMH Ha OCHOBE MOJIOKEHHU I MOJIEKYJISIPHO-KHHETHUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsICHEHHE TTPH TIOMOIIIM TIeJ]arora ¢ OMOpoi Ha MTUNIAKTUYCCKUI MaTeprall OCHOBHBIX Pa3iIUuUil B
CTPOEHHM Ta30B, >KHJKOCTEH W TBEPJABIX TeN C HCIOIb30BAHUEM TMOJOKEHUNA MOJEKYJISPHO-
KMHETUYECKOW TEOPUHU CTPOESHUS BEILIECTRA.

[IpoBenenue Moy pyKOBOJICTBOM MEAArora ONbITOB MO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM CONH
WK caxapa.

[IpoBeneHre COBMECTHO C TIEIArOroM M OOBSICHCHHE U3 MPEII0KEHHOIO ITEPEYHs BHIBOIOB OIBITOR,
JACMOHCTPHUPYIONINX KAIUJIJIAPHBIC SIBJICHUS U SIBJICHUEC CMa4YlBaHUs.

OO0BscHEeHHE ¢ ONOPON Ha TEXHOIOTMYECKYIO KapTy MO PYKOBOJCTBOM II€Aarora pojin KanuuIIpHBIX
SIBJICHUI /715 TOCTYIUICHNUS BO/IbI B oprann3M pacrenuit (MC — Ouomnorus).

Habmro/1eHre OIMBITOB 110 HAOJIIOCHHUIO TEIJIOBOTO PACHIHPEHHS Ia30B, KHUIKOCTSH U TBEPABIX TEJI.
OOBsiCHEHHE ¢ OMOPOI Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM IIe/Iarora CoXpaHeHus o0béMa
TBEPJIBIX TN, TEKY4EeCTH KUAKOCTH (B TOM YHCIE, Pa3HUIBI B TEKYUECTH JUIS Pa3HBIX KHUIKOCTEH),
JTaBJICHUS ra3a.

HaOnronenue 3a mpoBeieHHEM OIBITOB, IEMOHCTPUPYIOUINX 3aBUCUMOCTh JAaBJICHHUS BO3/AyXa OT €ro
00béMa W HarpeBaHHs WIM OXJKICHHS, M MX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJSPHOIO
YUEHHUSL.

AHanu3 mpu MOMOIIM TeJarora ¢ ONopoi Ha AUAAKTHYECKHA MaTepHai MPaKTUUYECKHX CUTYaIlHi,
CBSA3aHHBIX CO CBOMCTBAaMM ra3oB, )KUIKOCTEN U TBEPIBIX TEIL.
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TemioBbIe
npomneccs (21 9)

Temnepatypa. Ceaze  memnepamypvl  co
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.
Buytpennsis aHeprus. Cnocobvi usmeHeHust
GHYmMpeHHell  9Hepeuu: — menaonepedava U
cogepuenue pabomul. Budvli mennonepeoauu:
MenIonPOBOOHOCHb, KOHGEKYUS, U3TYUeHUe.
Komuuectso TETUTOTHI. VY nenbHast
TEIUIOEMKOCTh BEIECTBA. Tenioo6MeH u mennogoe
pasnosecue. Ypasuenue menniogozo banauca.
ITnasnenue u omeepoesanue KPUCMALIUYECKUX

6ewjecms.  YIenbHas — TEIUIOTAa  IUIABJICHMA.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenue. VnensHas Teriora
apooOpa3oBaHUs. 3a6uUCUMOCHb MeMnepamypbl
Kunenuss —~ om  ammoc@epHozo  OasneHUs.
Brasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJenbHas  TeIUiora
CTOpaHUsL.

[Ipunyunvr pabomvl meniosvix Oucamenei.
K1 Menioeozo
ogucamens. Tennogvle Ogucamenu u 3awuma

oxpyaicarowetl cpedvt (MC).

3akon coxpamenusi u npegpaweHus IHepeUU 6
mennoguvix npoyeccax (MC).

Hemoncmpayuu?
[IpaBuia u3MepeHus TeMIepaTyphl.

1. Bugpl Ternonepenadn.

2. OxnaxkeHue MpH COBEPILIEHUH PaOOTHL.

3. HarpeBanne mpu coBepiieHHH paboTHI
BHEIIHNMH CHJIaMHU.

4. CpaBHEHHE  TEINIOEMKOCTEH  Pa3IHIHBIX
BEILECTB.

5. HaOmroenme KUmeHns.

6. Habnromenue TmOCTOSHCTBA — TeMIEpaTyphI

TIpH TUTABJICHUH.
7. Mopgenu TeNIOBBIX IBUTATENEH.
@ponmanvHble 1ad60pamopHbie padomst u
onoimaol.
1. HaOmromeHne W3MEHEHHWs BHYTPCHHEH
SHEPTUM TENa B PE3yJIbTaTe TEIUIONEpe auu U
paboTHI BHEIITHUX CHIL.

O0o0cHOBaHME IO TTOJITOTOBJICHHOMY JITOPUTMY COBMECTHO C IENaroroM IMpaBWI U3MEPEHHs
TeMIIepaTyphl.

CpaBHeEHHE pa3JIMIHBIX CIIOCOOOB M3MEPEHHMS H IIIKAJ TEMIIEPaTyphI.

HaGmronenue 3a npoBeieHUEM OIBITOB, AEMOHCTPHUPYIONINX H3MEHEHHE BHYTPEHHEH SHEPTHH Tena B
pe3ylibTaTe Terionepeaadd U padoThl BHEITHUX CHIL.

HaGmronenue 3a nmpoBeieHHEM OIBITOB, 0OCY)K/IEHHE NMPAKTUYECKUX CHTYAIMH, EMOHCTPHPYIOIIUX
pa3IMyHbIC BUBI TEIUIONEPEadyn: TEMIONPOBOIHOCTh, KOHBEKIIUIO, U3Ty4EHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJNIOTHYECKYIO KapTy MOA PYKOBOACTBOM Iefarora SBJICHUS
TEII000MEHa MPY CMEIIMBAHWUH XOJIOJHOH U rops4eld BOBI.

HaGumonenre ycTaHOBIICHHSI TETUIOBOI'O PABHOBECHS MEX/1y TOPsIYEH M XOJIOAHOM BOIOM.
OnpepeneHne npy NOMOIIY Telarora KOJIM4ecTBa TEIUIOTHI, OJTYYEHHOr0 BOJIOH IPH TEII000MeHe C
HarpeThiM METAJUIMYECKUM IIMIIUHIPOM.

Onpenenenue no TadixIe yIeTbHOH TeII0EMKOCTH BEIIECTBA.

Pemenne THUMOBBIX pacu€THBIX 3afay B 1—2 AEHCTBUA C OMOPOM Ha aNropuTM, MpeABapUTEIBHO
pa306paHHblﬁ COBMCCTHO C InI€aaroroM, CBsA3aHHBIX C BBIYHCIICHHUECM KOJIHMYECCTBA TCIUIOThHI U
TEII0EMKOCTH TIPH TETUIOOOMEHE.

Amnanus Ipyu 1noMomu mnejaarora CI/ITya[H/Iﬁ MPaKTUYECKOro MCIOJb30BaHUA TCIIOBBIX CBOMCTB
BEIIECTB W  MAaTepuajoB, HampuMep B  LENsIX  DHEProcOepeKeHus::  TEIUIOU3OJISIIMS,
sHeprocOeperaroue Kpbliy, TepMOAKKYMYISTOPHI U T. .

HaOGnronenue siBineHUi NCIapeHHs U KOHICHCAIIHH.

HabnroneHue 3a uccieoBaHUEM Mpolecca UCAPEHHs Pa3IMYHBIX KHUIKOCTEH.

OOBsicCHEHHUE 10 ANTOPUTMY COBMECTHO C MEJIAroroM sIBICHUH HCIapeHHs U KOHJIEHCAIIUN Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO YUCHHSI.

Habnronenue n 00bsACHEHUE MpoLiecca KUMEHNs, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTyphl KUIIEHUS OT
JaBJICHHUS.

Omnpenenenne Mo TabIMLE OTHOCUTENBHOM BIaXKHOCTH BO3-yXa.

Habmronenue npotiecca miaBiaeHUs KPUCTAIIMUECKOrO BELIECTBA, HAIPUMED, JIbAA.

CpaBHeHHE 1O IUTaHYy IPH MOMOINM Iefjarora IPOLECCOB IUIABJICHHUS KPUCTAJUIMYECKHX Tel
¥ Pa3MSTYeHUst IPH HarpeBaHUU aMOP(HBIX Tell.

OmnpeneneHue Mo TabanIe YAEIbHON TEMIOTHI IUTABICHHS JIbA.

OOBsicHEHHE TIO CXEMeE TI0cTIe 00CYXAEHHA C IEAAaroroM SBICHUH IUIABICHUS M KPUCTAUIM3alu Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O yIEHHSL.

Perrenne THNOBBIX pacd€THRIX 3amad B 1—2 MEWCTBUS C OMOPOW HA ANTOPHUTM, MPEIBAPHTEIBHO
pa300paHHbII COBMECTHO C IIEIaTOrOM, CBSI3aHHBIX C BEIYHMCICHUEM KOJIMIECTBA TEIUIOTHI B IpoIEccax
TeIuIonepeaaydy Mpy IUIaBICHUHN U KPUCTAIIN3AINHN, HCIIAPEHUH U KOHICHCAIINH.

AHanu3 Tpy MOMOIIM MeIarora ¢ Ornopod Ha JUJAKTHIECKUI MaTephal CHTYallWi NMPaKTHIECKOTro
MIPUMEHEHHSI SIBICHWH IUIABICHUS W KPHCTAJUIM3ALMM, HANpHMEp, IOMy4€HHE CBEPXUHCTHIX
MaTepHaoB, COJIEBast IPeNka u Jp.

AHanu3 npy NOMOIIH Tefjarora paboTsl ¥ 00BSICHEHNE IPUHITHIIA ICHCTBHS TEIUIOBOTO JBUTATENS.
Brruncnenne Konu4yecTBa TEIIOTHI, BBIACIAIOIIETOCS MPH CTOPAHUM Pa3IN4YHBIX BHJOB TOIUIMBA, U
KII/I nBurarens.
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2. UccrnenoBanue sBICHHUS TEIIOOOMEHA MpH
CMCIITMBAHUN XOJOTHOM U TOPSICH BOJBL.

3. Onpedenenue KoIuyecmaa meniomol,
NOMYUEHHO20 B0OOU NpU Menioobmene ¢
HazpemviM MEMALIUYECKUM YUTUHOPOM.

4. Onpedenenue  YOenbHOU  MENIOEMKOCHIU
sewecmaa.

5. HUccrnenoBanue npoliecca UCIapeHus.

6. OnpenenieHe OTHOCUTENBHON BIAXKHOCTU
BO3.IyXa.

7. Onpedenenue yOerbHOU MenIomvl NAAGNCHUS.
avoa.

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

Paznen 7. JiekTpuueckue 1 MarHuTHbIe siBaeHus (37 1)

yekTprUYecKne
3apsabl.
3apsiskeHHbIE
TeJia M UX
B3aNMo/IelicTBHE
(7 4)

Onexmpusayus men. [lBa pona 3MEeKTPUIECKHUX
3apsanoB. BsaumonelcTBuE 3apsHKEHHBIX — TeE.
3axon Kynoua (3asucumocmo cuJol
83aUMOO0eNCMEUS 3APANCEHHBIX e 0N 6eTUUHDL
3apsA008 U pacCMOANUA MeNHCOY Meamu,).

Onextpuueckoe — mone.  Hanpsowcénnocmo

anekmpuueckoeo noaa. Ipunyun cynepnosuyuu
9NeKmpuiecKux noeli (Ha KauecmeeHHoM YposHe).

Hocumenu INEKMPULECKUX 3aps008.
OnemenmapHulii NeKMmpuUYecKull 3aps0.
Cmpoenue amoma. IIpOBOAHUKH U AUDIEKTPUKH.
3aKOH COXpaHEHHS HIEKTPUYECKOT0 3apsaa.

Hemoncmpayuu?

1. DnexTpu3anus Tem.

2. /la poma DIEKTPUYECKUX 3apilgoB U

B3aUMOJICHCTBHE 3apsUKEHHBIX TeIl.

3. YCTpoHCTBO U ACHCTBUE IEKTPOCKOIIA.

4. DnekTpocTaTUIecKast HHIYKIIUS.

5. 3aKOH COXpaHEHU ANEKTPHUECKUX 3aPSIIOB.

dponmanvhvie 1adopamopHie padomol u
onvimal.

1. OIBITHL IO HAONIOJICHUIO DIEKTPH3AIAN TEIl

WHIYKIWEH 1 IPH COMPUKOCHOBEHHH.

HabntoeHne 3a MpoBeJCHUEM OMBITOB I10 AJIEKTPU3ALNH Tell TIPH CONPUKOCHOBEHNH U MHAYKIIHEH.
HaGmroieHre 1 00BbICHEHHE C OMOPOH HA ITUAAKTHYESCKUAN MaTepuas B3auMOICHCTBHS OJHOUMEHHO
1 Pa3HOUMEHHO 3apsDKEHHBIX Tell.

OO0BscHEeHHE ITPH TOMOIITH [1e/1arora MPUHIINIA 1eHCTBUS SJIEKTPOCKOIA.

OOBsCHEHHE COBMECTHO C IENAaroroM SBICHUN 3JEKTPH3AIMK IPU CONPHUKOCHOBEHUH TeN U
MHAYKLKEH C UCTIONb30BAHUEM 3HAHUM O HOCUTENSAX JIEKTPUUECKUX 3apsi/ioB B BELIECTBE.
PacniozHaBaHne M OOBSCHEHHE IO CXEME COBMECTHO C II€aroroM SBJICHUN 3IIEKTPU3aLUU
B IOBCEJIHEBHON JKU3HU.

Habntonenne 1 00bsCHEHHE C OMTOPOI Ha TEXHOIOTUIECKYIO KapTy OIMBITOB, HILTIOCTPUPYIOIINX 3aKOH
COXPAaHEHUS NEKTPUUYECKOr0 3apsija.

HabntoneHue ombITOB IO MOZIETUPOBAHUIO CUIIOBBIX JIMHUH 3JIEKTPHUECKOTO TIOJIS.

HccnenoBanue mnox pykoBOACTBOM Iefarora JIEHCTBUSL JJIEKTPUYECKOrO IO HA NPOBOJHUKU U
JIUBIIEKTPUKH
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MocTosiHHBI
3JIEKTPUYECKH I
ToK (17 9)

OnexTpuueckuil Tok. Yenosua cywecmeosanus
anekmpuyecko2o moxda. VICTOUHUKY TTOCTOSTHHOTO
ToKa. J[eHCTBHA DIIEKTPUIECKOTO TOKa (TEIUIOBOE,
XUMHYECKOE, MAaTHUTHOE). JIeKMpUuecKull mok
6 JHCUOKOCISIX U 2a3aX.

Pabota ¥ MOIIHOCTH 3JICKTPUYECKOTO TOKA.
3axon [coynas—/lenya. Dnekmpuueckue yenu u
nompeoumenu 3NeKMpUYecKoll IHepeul 8 Obimy.
Onektpuueckas 1emnb. Cuiia Toka. DJIEeKTPUIecKoe
Hanpspkenue.  CONMPOTHBIICHHE  MPOBOIHHKA.
Yoenvroe conpomuenenue sewgecmsa. 3akon Oma

Ui ydacTka 1enu. IlociemoBarenbHOE U
napajuielIbHOS COCIIMHEHHUE TIPOBOTHUKOB.
Kopomkoe 3amvixanue.

HMemoncmpayuu’

1. TIpOBOHUKH W TUDIEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JTUHUHA

3EKTPUYECKOTO MO,
. UcTOUHMKY TOCTOSIHHOTO TOKA.
. JleicTBHUS 3JIEKTPUUECKOIO TOKA.
. DJIEKTPHYECKUHA TOK B )KUIKOCTH.
. 'a30Bb111 pazpsin.
. I3mMepeHue cuitbl TOKa aMIepMETPOM.
. I3amMepeHne 351eKTpHUECKOro HanpsHKEeHUs
BOJITMETPOM.
9. PeoctaT 1 MarasuH cOnpOTHBIICHHUH.
@ponmansusle n1abopamopnsvie padomol u
onvlmul.

o0~ N L AW

JMccnenoBanue qeiCTBUS AIIEKTPUUECKOTO OIS Ha

TIPOBOJHUKHU U JUDJIEKTPUKH.

.Cbopxka u mpoBepka pabOTHI JTEKTPHUIECKON LIETTH

IIOCTOAHHOI'O TOKa.

.JM3mepenue u peryaupoBaHue CHUIIBI TOKA.
. I3mepenue u perynupoBaHie HaIPsHKEHNUS.
Hccnedosanue 3agucumocmu cunvl moxa, uoywezo

uepez  pesucmop, om  conpomugieHus
pesucmopa u HanpadCceHus.
.Onvimul,  demoncmpupylowjue  3a8UCUMOCHIb

dJeKmMpuU4ecKoeo conpomueiernus I’lpOGO()HuKCl
onm e2o ()JZMHbl, nﬂomadu nonepe4noco cevyerus

HaOmonenue pa3nuiHbIX BUIOB ACHCTBHS JIEKTPUUECKOTO TOKAa M OOHAPYKEHNE COBMECTHO C
MI€1aroroM 3TUX BHUJOB AEHUCTBHS B IOBCEAHEBHON XKHU3HH.

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

HaGmonenue 3a neMoHCTpanmei H3MepeHus JIEKTPUIECKOr0 HANPSHKEHHS BOJIBTMETPOM.
[IpoBenenne m oOBSICHEHWE TPH TOMOIIM YYHUTENS OMBITOB, JEMOHCTPHPYIOMINX 3aBUCHMOCTh
3NEKTPUUYECKOr0 CONPOTHUBIICHUS] NMPOBOAHMKA OT €ro JUIMHBI, IJIOMIAJN MOMNEPEYHOr0 CEYEHHS U
MaTepuana.

HabGmonenne 3a peMoHCTpalyield MCCIeOBaHHUS 3aBHCHMMOCTH CHIIBI TOKa, MPOTEKAIOLIEro 4epes
PE3UCTOp, OT COMPOTHUBIICHHS PE3UCTOPA U HAIPSDKEHUS Ha PE3UCTOPE.

ba3oBeie npeacTaBieHUs O MpaBUWIaxX CIOKEHHUs HANPSHXKEHUN MpHU MOCIeI0BATENbHOM COCTUHEHUHN
JIBYX PE3UCTOPOB.

BbasoBele npeacTaBieHus 0 NpaBUIax JUIsl CHIIBI TOKA MPU MapajieIbHOM COeTUHEHUH PE3UCTOPOB.
HabntoneHre JeMOHCTpaNUK TIeAarora 0 CUTYalusIxX IMociae0BaTeNbHOIO U MapalIeNbHOTO
COCAMHCHUA IMPOBOJHHUKOB B JOMAalIHUX JJICKTPUUCCKUX CETAX.

PenieHre TUMOBBIX pacu€THBIX 3aga4 B 1—2 NEHCTBHS ¢ OMOPOW Ha aJITrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBIl COBMECTHO C IIeJaroroM C HCHojib3oBaHHEeM 3akoHa Oma u ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONMPOTHUBICHUS MPU  IOCIEIOBATENHHOM U  MapajIeIbHOM  COCAMHEHUU
MPOBOHUKOB.

OmpeneneHue ¢ OHNOPOH Ha TEXHONOTMYECKYI0 KapTy IO PYKOBOACTBOM Iiejarora paboThI
SIIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIET0 YePE3 PE3UCTOP.

OmnpeneneHue ¢ onopoil Ha TEXHOIOTMYECKYI0 KapTy IO PYKOBOJCTBOM II€Aarora MOLIHOCTH
SJIIEKTPUYECKOTO TOKa, BBIIENAEMON Ha PE3UCTOpE.
HabinroneHnue 3a uccie10BaHEM 3aBHCUMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT HalpsDKEHMS Ha HEll.
Omnpenenenye ¢ ormopoii Ha TEXHOJIOTHYECKYI0 KapTy o pykoBoacTBoM negarora KI1/] narpesarens.
HabGmronenue 3a nccnenoBaHueM IpeoOpa3oBaHus SHEPTHH IPH OAbEME Ipy3a 3JEKTPOIBUTATEIICM.
OOBsicHEHHE 1TOCIIE PACCYKACHUS C NIEJaroroM U COCTaBJIEHHUE IUIaHA-KOHCIIEKTa YCTpOoiicTBa U
NPUHIMIA AHCTBUS JOMAIIHHUX 3JIEKTPOHArPEBaTENbHBIX IPUOOPOB.

OOBsicHEHHUE TTOCIIE PACCYKACHUS C IEaroroM U COCTaBIICHUE [UIaHA-KOHCIIEKTa IIPUYUH KOPOTKOTO
3aMBIKAHUs W NPUHIINIA ASHCTBUS IUIABKHUX NPEIOXPAHUTENEH.

Perrenne THUIOBBIX pacd€THRIX 3a7ad B 1—2 JEHWCTBHUS C ONOPOH HA alTOPUTM, MpPEOBAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEJaroroM ¢ MCIONb30BaHUEM 3akoHa J[xoyms—Ilenta.

HaOmonenne BOSHUKHOBEHHUS JIEKTPUIECKOTO TOKA B SKUIKOCTH.
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u mamepuana.

dlposepra npasuna ciodcenus HanpajiceHul npu
NnoCca1e008ameIbHOM coeouHeHuu 08yx
Pe3uUCmopos.

dlposepxa npasuna Ona  cunel  moxka  npu
napanienbHoM COeOUHEHUU Pe3UCTHOPOS.

.OmnpeneneHre pabOTHI  ICKTPUUYECKOTO TOKA,
HIYIIETO Yepe3 Pe3nucTop.

0. OmpenencHre MOITHOCTH ICKTPHYECKOrO TOKA,
BBIJIETISIEMON HAa PE3UCTOPE.

1. UccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKa,
UAYIIEro Yepe3 JaMIIOUKy, OT HamnpsDKCHHUs Ha
Hell.

2. Onpeoenenue KII/] nacpesamers.
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MarnuTtHbIe
siBJjieHns (6 1)

ITocTtosinHbIe MarHuTHl. B3anMonelicTBue
MTOCTOSTHHBIX MarHUTOB. MacHummoe noJe.
Maenumnoe none 3emau u e2o 3HaueHue s
orcusnu Ha 3emae. Onvim Opcmeda. Macnummuoe
noae anekmpuyeckoeo moka. Ilpumenenue
9NEKMPOMALHUMO8 8 mexHuke. /lelicmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamens NOCMOSIHHOZ0 MOKAL.
Hcnonvzosanue snexmpoosucameneti 6
MexXHUYecKux yCmpoucmeax u Ha mpaLcnopme.
HMemoncmpayuu’
1. B3auMoneiicTBre MOCTOSTHHBIX MarHUTOB.
2. MonenupoBaHue HEBO3MOXKHOCTH
pasjieseHus MoJf0COB MarHuTa.
3. MonenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MAarHUTOB.
4. OmpIT Dpcrena.
5. MarHuTHoe 1oJje ToKa. DJIeKTPOMarHur.
6. JlelicTBrie MarHUTHOTO T1OJI HA TIPOBOIHUK C
TOKOM.
7. DIeKTpOABUTATENb IIOCTOSHHOTO TOKA.
DponmanvHble 1ad0pamopHbie padsomut u
onsimbul.

noJyeun

MHMccnengoBanne  MarHMTHOIO  B3aMMOJICHCTBHUS
MOCTOSSHHBIX MAarHHUTOB.
J3ydeHne  MarHMTHOTO  TOMS  HOCTOSHHBIX

MAar"HuToOB IIpU UX O6'I>CI[I/IHCHI/II/I 1 pa3aeiIeHnu.

JHccnenoBanue neiicTBUs 3JIEKTPUYECKOr0 TOKA Ha

MarHUTHYIO CTPEJIKY.

.OmBITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTH CHIIbI

B3aUMOICHCTBUS KaTylKu ¢ TOKOM W MarHura
OT CUJIBI TOKA W HAITPABJICHUSA TOKa B KaTYIIKE.

JM3yuenue OEUCTBUSL MArHUTHOIO TOJNSL  HA
MIPOBOTHHK C TOKOM.

Koucmpyuposanue u usyueHue  pabomol
91eKmpoosu2ames.

JM3mepenue KITA 3JIEKTPOIBUTaTENbHON
YCTaHOBKH.

HccnenoBanue noa pyKoBOJCTBOM IEJarora MarHUTHOTO B3aUMOZEUCTBUS MMOCTOSIHHBIX MarHUTOB.
Mzydenue ¢ onopoii Ha TEXHOIOTMYECKYIO KapTy MOJ PYKOBOJICTBOM Ielarora MarHUTHOTO MOJIS
TTOCTOSTHHBIX MAarHUTOB TIPH WX O0BCTUHEHUH U Pa3JICIICHIH.

HabmroneHue 3a mpoBeIeHHEM OITBITOB IT0 BU3YATU3AIHH OIS TOCTOSHHBIX MATHHUTOB.

Mzydenue moa pykoBOACTBOM I€Aarora sSBJICHUsI HAMarHMUMBaHUS BEIECTBA.

HccnenoBanre COBMECTHO C MEAAroroM AEHCTBUSA AJIEKTPUYECKOT0 TOKAa HA MAaTHUTHYIO CTPEIKY.
HabnroneHue 3a TPOBEICHUEM OITBITOB, JEMOHCTPHUPYIOIIMX 3aBUCHMOCTH CHJIBI B3aMMOJICHCTBUS
KaTYILIKA C TOKOM U MarHuTa OT CUJIbl M HalpaBJIEHHs TOKa B KaTYIIIKE.

AHanu3 mpH MOMOIIY TeJarora CUTyaluid MPaKTHYSCKOro MPUMEHEHHS 3JICKTPOMArHUTOB (B
OBITOBBIX TEXHHYCCKHUX YCTPOWCTBAX, MPOMBIIIJICHHOCTH, MEIUIIIHE).

Nzydenue c onopoit Ha TEXHOIOTMYECKYIO KapTy MOJT pYKOBOJICTBOM Te/iarora JeMCTBHsI MAarHUTHOTO
TIOJIS1 Ha TIPOBOJIHUK C TOKOM.

Nzydenue ¢ onopoii Ha TUAAKTUUECKUNA MaTepua IeHCTBUS dJIEKTPOABUTATENS.

N3mepenue copmecTHO ¢ neparorom KIIJI anexTpoaBuraTeIbHON yCTaHOBKH.

bazoBble npecTaBIeHNs 0 Pa3IMUHbIX MPUMEHEHUSX 3JIEKTPOIBUraTeNel (TpaHCopT, ObITOBbIE
yCTpOICTBa U Ap.).
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JIEKTPOMATHUT
Hasl MHIYKIHUS

4w

Onvimul @apades. AHenenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noJy4eHus
NleKmpuyeckol dHepauu. DIEKTPOCTAHIIMK Ha
BO300HOBJISICMBIX UCTOYHUKAX YHEPTHH.
Htemoncmpayuu’
1. VlccnenoBaHue sIBIEHUS IEKTPOMArHUTHOMN
WHTYKITAH.

2. Onertel dapajest.

3. 3aBUCUMOCTh HAIPaBJICHHUS MHIYKIMOHHOTO
TOKa OT YCJIOBUI €ro BO3SHUKHOBEHUS.

4. DrnekTporeHepaTop MOCTOSTHHOTO TOKA.

Dponmanshvie nadbopamopHvie pabomot u
onvimaol.

1. OnpITBl 1O  HWCCIEJOBAHUIO  SIBICHUS
AJIEKTPOMAarHUTHOW WHYKIMH: UCCIIEJIOBAHNE
W3MEHEHUN 3HA4YCHUA u HalnpaBJICHUA
I/IHleKIlI/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMECCTHO C II€AaroromM OIIBITOB ITO MCCIICJOBAHUIO SABJICHUA 3H€KT‘pOMaFHI/ITHOI>'I
UHAYKOHUU: UCCIICAOBAHUEC W3MCHCHHUH 3HAUYCHUS 1 HaIpaBJICHUS MHAYKOIUOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KUIACC (102 4)

TemaTnueckui
0JI0K, TEMA

OcHoBHOe coaepkaHue

OcHOBHBIE BHIBI JeSITeILHOCTH yYaIIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBHIl)

Pa3nen 8. Mexanuueckue sijieHus (40 1)
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Mexanuueckoe
JIBHKEHHE

H CII0COOBI €ro
omucanns (10 u)

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

Yckopenue. Pasnoycropennoe
npAMONUHelHoe oguiceHue. CBobonHoe

nanenue. Onvimul I anunes.
Pasnomepnoe dsudicenue no oxkpyscHocmu.
Ilepuoo u ywacmoma obpawenus. Jlunetinas u
yenosas ckopocmu.  Llenmpocmpemumenvroe
ycKkopenue.
Hemoncmpauyuu
1. HaGmofienne MeXaHWYeCKOro JIBHKEHUS
Tella OTHOCUTENILHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE IyTel U TPAeKTOPUH IBHKEHUS
OJJHOTO M TOTO JX€ Tejla OTHOCHTEIHHO
pa3HbIX TeN OTCUYETA.

3. IsmepeHne  CKOPOCTM M YCKOPEHHS
IPAMOJITUHEWHOTO JBIKEHHUS.

4. NccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOT'O JABHKCHHUS.

5. Habmonenue TIBIDKEHUS Tena 10
OKPY>KHOCTH.

6. HaOmronenne MexXaHMYECKHX  SIBJICHHH,
MIPOUCXOIAMINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U

YCKOPEHHOM  JIBIDKEHHH  OTHOCHTEIIBHO
KaOuHeTa (PU3UKH.

dpoumanvuvie nadbopamopuvie padomuvt u

onvimal.

1. Konempyuposanue mpakma 015 paseoHa u
OanbHelue20 PABHOMEPHO20 — OBUNCEHUS
WAPUKA WU MELeHCKU.

2. OnpeneneHue CpenHei CKOpOCTH
CKONIBXEHUsT ~ OpycKa WM  JBIDKCHHS
HIapyKa Mo HaKIIOHHOU IUTOCKOCTH.

3. Ompenenenue  yCKOpeHHs — Tera
PaBHOYCKOPEHHOM [BIDKCHUH T10

npu

AHami3 ¢ TOMOIIBIO TIe1arora 1 00CyX IeHHEe Pa3InIHbIX IPIMEPOB MEXaHUIECKOTO JIBHKECHHUSL.
OO6cyx1eHne COBMECTHO C TTE€AaroroM TPaHuIl IPIMEHUMOCTH MOJIENIN «MaTepralibHasl TOUKay.
Omnncanue nocie 00CyX/ICHHS C MearoroM MEeXaHHIeCKOro JBIKEHHUS Pa3InIHBIMHU CIIOCOOaMHU
(ypaBHeHHe, TabIHIA, TPA(UK).

AHanu3 1oJ PYKOBOACTBOM Ilefjarora >KM3HEHHBIX
OTHOCUTEIBHOCTh MEXaHUYECKOT O JIBI)KEHUSI.
HaOmonenne MexaHn4ecKoro JBIDKEHUS Tella OTHOCHTEIBFHO Pa3HBIX TEN OTCYETA.

CpaBHeHuUe MyTel U TpaeKTOPUM IBMKEHUS C OMOPOI Ha TEXHOJOTHUECKYIO KapTy MOJT PyKOBOACTBOM
rejarora OJJHOrO M TOTO )K€ TeJla OTHOCUTENBHO Pa3HBIX TeJ OTCUETA.

AHanu3 ¢ IOMOIIBIO Neflarora Tekcra [anuiest 00 OTHOCUTEILHOCTH JIBHXKESHUSI; BBITIOJTHEHHE 33 1aHIN
0 TEKCTY (CMBICIIOBOE YTEHHE).

[MpocTeiimne BEIYUCIECHUS 110 00pa3Ily CpeAHEI CKOPOCTH CKOJILKEHHSI OpyCcKa MM ABHKEHHS MIapHUKa
0 HAKJIOHHOM MJIOCKOCTH.

AHanu3 1 00CyX/JeHHE C ONIOPOl Ha TEXHOJOTMYECKYI0 KapTy IOJI PYKOBOJICTBOM IIeiarora criocoooB
MPUOTHKEHHOTO OIpe/eNIeHIs] MTHOBEHHON CKOPOCTH.

OnpejesnieHue mocie paccy:KAeHHs C IEAaroroM 1o cxeMe CKOPOCTH PAaBHOMEPHOT'O JIBIDKEHUSI (IIapuKa
B KHUJKOCTH, MOJIENTN DJIEKTPUIECKOT0 aBTOMOOWIIS U T. II.).

OnpeneneHrue COBMECTHO C IEAAroroM IyTH, HMPOWISHHOIO 3a JAHHBIM IPOMEXYTOK BPEMEHH, U
CKOPOCTH Telia 10 rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBIXKEHUSI OT BPEMEHHU.
HavanpHple TpeacTaBieHHe O [PUHLMIIAX JEHCTBUS IPUOOPOB, HM3MEPSIOLIHMX
(ciumomeTpoB).

[Mpocreiiline BbIYUCIACHUS IO 00pa3ly IMYTH U CKOPOCTH IPHU PABHOYCKOPEHHOM MPSMOIMHEHHOM
JBIKCHUM Tela.

OmnpeneneHue COBMECTHO C IEAAroroM IPOHICHHOrO ITyTH M YCKOPEHHs IBIKEHHS Tela IO IpaduKy
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O IMPSAMOJIMHEWHOTO IB)KEHHUS TeNa OT BPEMEHH.
OmnpeneneHue ¢ MOMOLIBIO TI€Aarora yCKOpeHust Teja Mpu paBHOYCKOPEHHOM JIBIKEHUH 110 HAKJIOHHOM
TUIOCKOCTH.

W3mepeHne mo cxeme IMOCHE PacCy)KAEHUS ¢ IEAaroroM IepHoa W YacTOThl OOpalleHHs Tella II0
OKPYKHOCTH.

OmnpenencHue HaXOKACHHUS IOA PYKOBOJICTBOM II€ZAarora CKOPOCTH PaBHOMEPHOTO ABW)KEHHS Tela
10 OKPY>KHOCTH.

Permrenne THMOBBIX pacuy€THBIX 3amad B 1—2 nmeiicTBUS ¢ OMOPOIl Ha ajrOpUTM, MPEeIBaPHUTEIHLHO
pa3o0paHHBII COBMECTHO C TII€aroroM Ha OINpEAEICHHE KHHEMAaTHYECKUX XapaKTEPUCTHK
MEXaHWYIECKOT0 IBM)KEHUS Pa3IMIHBIX BUIOB.

Pacrio3naBanme n npuOMMKEHHOE ONMMCAHKUE MO 00pasily mocie 0OCYKACHHUS C TEAAroroM PasInIHBIX
BH/IOB MEXaHWYECKOTO JIBIDKEHHS B IPHPOAE M TEXHHWKE (Ha MpUMeEpax CBOOOAHO MaJaroluX Tel,
JBYDKCHUS JKUBOTHBIX, HEOECHBIX TEJl, TPAHCTIOPTHBIX CPECTB H AP.).

CHTyaHHﬁ, B KOTOPBIX  IIPOABJIACTCA

CKOpPOCTb
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HaKJIOHHOH IJIOCKOCTH.

4. UccnenoBanue 3aBUCHMOCTH  MyTH  OT
BpPEMEHHU [TPU PAaBHOYCKOPEHHOM JBHKEHUU
0e3 HaYaIbHOM CKOPOCTH.

5. Ilposepxa 2unome3swi: ecau npu
PABHOYCKOPEHHOM 08UIICEHUU oe3
HAYALHOU CKOPOCU NYMU OMHOCAMCA KAK
pso HeuémHulx uucer, mo
coomeemcmayrouue NPOMENCYMKU
epemenu OOUHAKOBYL.

B3anmoaeiictBue
Teut (20 1)

IlepBerii 3axkoH HeioToHa. Bropoii 3akoH
Herotona. Tperuii 3axoH Herotona. [lpunyun
Cynepnosuyuy Cull.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNIA MPeHUsL CKOJIbHCEHUSA, CUNA MPEHUsL NOKOS,
opyeaue 8uobl MpeHus.

Cua TSDKECTH M 3aKOH  BCEMHPHOTO
TSATOTEHHS. Y CKOpPEHHE CBOOOIHOIO TaJeHUs.
Heuorcenue naanem eokpye Connya (MC).
Ilepsasa xocmuueckasa ckopocms. Hegecomocmo
U nepezpy3Ku.

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

Hemoncmpavuu

1. 3aBUCHMOCTh YCKOpPEHHS TeJla OT MacChl

TeNna U JEUCTBYIOLIEN Ha HETO CUIIBIL.

2. HaGmronenue paBeHCTBa CHIT

B3aUMOJEICTBHU TEIL.
3. 3meHeHne Beca Tena MPH YCKOPEHHOM
JBIDKCHUN.
DpoHTATbHBIE 1a00paTOpPHbIE PAGOTHI U
ONBITHI.

npu

1. HccnenoBanne 3aBUCHMOCTH CHIIBI TPpEHUA

CKONIBXEHUsT OT  CHIBl  HOPMAaJbHOTO
JIaBJICHHSI.
2. Onpeneneane KO3 (UIMEHTa  TPEHUS
CKOJIBXKECHUSL.

HaGmonenre n o0cyxieHre COBMECTHO C IMEJaroroM OMNBITOB C JBIKEHWEM Tella NMPH YMEHBIICHUN
BIIMSIHUS IPYTHX T, MPENATCTBYIOMINX JBH)KEHUIO.

AHanu3 Mo cxeme IoCie PacCyKJIEHHs ¢ IenaroroM Tekcra ['anuies ¢ OmMCaHHEM MBICIEHHOI'O
OKCIICPUMECHTA, O6OCHOBLIB3,}OLL[CFO 3aKOH MHEPLHH; BBIIOJIHCHUEC 3a)1aHm71 0 TEKCTY (CMI)ICJ'[OBOG
YTEHHeE).

OO6cyxaeHre moj PyKOBOACTBOM Ielarora BO3MOXHOCTH BBITIONHEHHSI 3aKOHAa MHEPLUHU B Pa3IMYHbBIX
CUCTEMAX OTCYETA.

HabntoneHne u 00CyXJieHHE COBMECTHO C MEJaroroM MEXaHMYEeCKHX SIBJICHUH, MPOUCXOASAIIMX B
cucreme orcuéra «Tenexka» Ipu e€ paBHO-MEPHOM M YCKOPEHHOM JBH)KEHUH OTHOCHTEIBHO KaOHHeTa
¢buzuKw.

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

AHanus 1 00bsICHEHHE € OMOPOI HAa TEXHOIOIMYECKYIO KapTy 0]l PYKOBOJCTBOM II€/larora siBJICHUH ¢
UCII0Jb30BaHUEM BTOPOro 3akoHa HploToHa.

Perrenne THIOBBIX pacy€THBIX 3amad B 1—2 NEHCTBUS C OMOPOM Ha alrOpUTM, MPEABAPUTEIHHO
pa300paHHBIII COBMECTHO C MENaroroM € MCIONb30BaHMEM BTOPOro 3akoHa HpIOTOHa U mpaBmia
CIIOXKEHUS CHIL.

OmnpeneneHue COBMECTHO C TIEAArOrOM KECTKOCTHU MPYKUHBI.

AHanu3 cuTyaluil ¢ OIMOpOH Ha TEXHOJIOTMYECKYI0 KapTy IOA PYKOBOJCTBOM II€arora, B KOTOPBIX
HAOMIOHAr0TCs ynpyrue aedopMamud, 1 uX o0bsICHEHHE ¢ MCIOIh30BaHNeM 3aKoHa ['yka.

Perrenne THIOBBIX pacdyETHBIX 3amad B 1—2 NEHCTBUS C OMOPOM Ha alrOpPHUTM, MPEABAPUTEIHHO
pa300paHHBINA COBMECTHO C IIEIaroroM C UCIIOIb30BaHUEM 3aKoHa [ yka.

HccnenoBanre mpyu MOMOIIH TIEAArora 3aBUCUMOCTH CHJTBI TPEHHS CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO
nasieHnsi. COBMECTHOE 0OCYX/IEHHE Pe3yIbTaTOB HCCIIETOBAHMS.

Omnpenenenne Mo KOHTPOJIEM IeJjarora ¢ Oropoi Ha KOHCIIEKT KO3(p(QUITMEHTa TPEHNS CKOIBKEHUSL.
W3Mepenne ¢ TOMOIIBIO MTe1arora CHITbl TPEHHUS TTOKOSI.

Perrenne THIOBBIX pacdy€THBIX 3amad B 1—2 NEHCTBUSA C OMOpPOW HA alTOPUTM, MPEIBAPHUTEIHHO
pa300paHHBIi COBMECTHO C MEJaroroM C UCIIONb30BaHNEM (POPMYIIBI JUTS CHIIBI TPEHHS CKOJIBKEHNUS.
AHanu3 Mo cXeMe Iocie pacCy)KIEeHHWs Iegarora O ABWKEHHH TN TONBKO IOJ JEWCTBHEM CHIIBI
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3. Onpenenenue )KECTKOCTU NPY>KUHBL.

TSKECTH — CBOOOTHOTO MaJICHHUSL.
OO0BsiICHEHHE IO/ PYKOBOJICTBOM ITE/Iarora He3aBUCHMOCTH YCKOPEHUST CBOOOHOTO MaICHHS OT MacChI
Tena.

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

AHanmu3 ¢ Omopol Ha NMUAAKTUYCCKUN MaTepuan IBWKCHHS HEOCCHBIX TeN ION JCHCTBHEM CHIIBI
TATOTCHUSA (C UCTIOIB30BAaHUEM JOTIOTHUATEILHBIX HCTOYHUKOB HHPOPMAIIHH).

Pemienne TUMOBBIX pacu€THBIX 3a7ady B 1—2 JeiCTBUSI ¢ OMOPOM Ha alrOpUTM, HPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MEAaroroM ¢ UCMOIb30BAHUEM 3aKOHA BCEMUPHOTO TATOTCHUS U (HOPMYITBI
JUISL pacu€ra CUJIbI TSHKECTH.

Habimonenne 1 o0Cyk1eHHe ¢ TOMOIIBIO TIeAarora OMbITOB [0 K3MEHEHHUIO Beca Telia IPU YCKOPEHHOM
JIBIDKCHIUH.

AHanu3 ¢ MOMOIIIbIO TeJlarora YCIOBUA BOSHUKHOBEHHSI HEBECOMOCTH U MEPETPY3KH.

Pemienne TUMOBBIX pacu€THBIX 3ajad B 1—2 neicTBUA ¢ OMOpOM Ha alropuTM, MpeaBapUTEIbHO
pa300paHHBIIl COBMECTHO C TI€JJaroroM Ha OIpezielieHHe Beca Tella B Pa3IMYHBIX YCIOBHSX.

AHanuz ¢ ornopoil Ha TEXHOJIOTHYECKYI0 KapTy O]l PYKOBOJCTBOM Ilefarora Cui, JeHCTBYIOIIUX Ha
TeJl0, MOKOSIIIeecs] Ha OTope.

Onpenenenre ¢ TOMOIIBIO MTeAarora HeHTpa TSHKECTH Pa3IMYHbIX Tel.
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3aKoHBI
COXpaHeHHs
(10 v)

Umnynsc  Tema.  Msmenenue  umnynvca.
Hmnynve cunbi. 3aKOH COXpaHEHMS HMITYJIbCA.
PeaxtuHOE mBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabora
CHJ TsDKecTH, ynpyeocmu, mpenus.. Ces3b
oHepeuu u pabomsi. lloTeHUMaNbHas SHEPTHS
Tena, TOMHATOTO HaJ| TOBEPXHOCTHIO 3EMITH.
Tomenyuanvnaa suepaus coicamori NPYACUHDL.
Kunernueckast SHEpPTHSL. Teopema 0
KUHemuyeckou 9Hepauy. 3aKOH COXpPaHEHUs
MEXaHUYECKOH SHEPTHUH.

Jemoucmpayuu
1. Tlepemaua ummynbca MpHU B3aUMOJEHCTBUM

Ted.

2. TlpeobOpa3oBanus
B3aUMOJCUCTBUH TEII.

3. CoxpaHeHHE UMITy/bCa NIPU HEYTIPYTOM
B3aUMOJECHCTBUHU.

4. CoxpaHeHHE UMITYJbca MPH abCOMOTHO
YIPYTOM B3aUMOZACHCTBUH.

5. Habmronenue peakTHBHOTO IBHKECHHSI.

6. CoxpaHeHHE MEXaHUYECKOH PHEPTUU MPH
CBOOOIHOM Na/ICHUH.

7. CoxpaHeHHE MEXaHHYECKON SHEPTHH IPU
JBIDKCHUM TeJa MOA ACHCTBUEM IPYKHUHBI.
@ponmansusle nabopamopnsvie padbomol u

onvlmul.

1. Ompenenennie pabOTHl CHIBI TPEHUS NPHU
PaBHOMEPHOM  JBIDKGHHM  Telma 110
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. Ompenenenne pabOTHI CHITBI YIIPYTOCTH MIPH
nogséMe  TIpy3a C  HCIOJIB30BAHUEM
HETIOJIBIKHOTO M TIOABK)KHOT'O OJIOKOB.

3. M3ydeHue 3aKOHa COXpaHEHUS SHEPTUH.

SHEPIUU pu

Habmonenue n o6cyxieHre ¢ IOMOIIBIO TIeJIarora ONbITOB, IEMOHCTPHPYIOIINX Tepeaady UMITYIbca
TIpY B3aMMOJICHCTBUH TeJl, 3aKOH COXPaHEHHUsI MMITYJbCa TIPH aOCONIOTHO YIPYIOM W HEYIPYIOM
B3aUMOJICHCTBHN TeIl.

HaOmonenue neMoHCTpalyy Teaarora CUTyaliii B OKpyKarollel KU3HU C UCIIOJIb30BAaHHEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

PacnozHaBaHue ¢ omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM Iefarora sBJICHUS
PEaKTHUBHOIO IBW)KEHMS B ipupoze 1 texuuke (MC — Ouomnorusi).

IIpuMeHeHrEe COBMECTHO C IEAaroroM 3aKOHa COXPaHEHMsI UMIIyJbca Ul pacdéra pe3ylbTaToB
B3aMMOJICMCTBUSA Tel (HAa @puUMepax HEYNpPYyroro B3aMMOJEHCTBUS, YHOPYroro LEHTPAJIBLHOIO
B3aMMO-JCUCTBHS JIByX OJIMHAKOBBIX TEJ, OAHO U3 KOTOPBIX HEMOA-BUKHO).

Pemenne TUMOBBIX pacdy€THBIX 3ajady B 2—3 MEHCTBUS C OMOPOM HAa alrOpUTM, MPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C TIEJ]aroroM € MCIHOJIb30BaHUEM 3aKOHA COXPAHEHHS UMITYJIbCa.
OnpeneneHre ¢ OMOPOM Ha TUAAKTUYCCKUAN MaTepuai paOoThl CHJIBI YIIPYTOCTH MPH MOIBEME rpy3a
C HCIIOJIb30BaHUEM HETIOABHKHOTO U MOJBIYKHOTO OJIOKOB.

M3mepeHue COBMECTHO € MeJaroroM MOIIHOCTH.

H3mepenue ¢ MOMOILBIO Meiarora NoTeHIHaIbHOW SHEPTUH YIPYTo 1e(OPMUPOBAHHOM MPYXKHHBL.
M3mepeHne COBMECTHO C MeIaroroM KHHETHUECKOM SHEPTrUH Teja Mo JJIMHE TOPMO3HOTO IMyTH.
HabntoneHne 3a SKCIIEpUMEHTaIBHBIM CPAaBHEHHEM W3MEHEHHUS! TOTEHIMAIBLHON M KMHETUYECKOM
DHEPruil Tena Mpy JBUKEHUH 110 HAKIIOHHOU IUIOCKOCTH.

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

IIpumeneHrne Ha HayalbHOM YPOBHE, C ONOPOM Ha JHUJAKTUYECKUM MaTepuasl 3aKOHa COXPAHEHUS
MEXaHUUYECKOM dHEPruu AJs pacuéra NOTEHIMAIbHON U KUHETUYECKOW SHEPTUil Tena.

Pemienne TUIOBBIX pacd€THBIX 3a4ad B 1—2 MEHCTBUS C OMOpPOW Ha alNTrOpUTM, NMPENBAPUTEIHHO
pa300paHHbII COBMECTHO C I1€1arOTOM C UCTIOIb30BAaHUEM 3aKOHA COXPAHEHUS] MEXaHUUECKOI SHEPTUH.

Pa3nen 9. Mexanndeckue Kojiedbanusi 1 BOHbI (15 4)
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Mexanuueckue
Kose6anus (7 4)

KomeGarensHoe  mBmkenue.  OCHOBHBIC
XapaKTEePUCTHKUA KOJICOAHWH: TEepPHOJ, 9acToTa,
aMIUuTyna. Mamemamuueckutl U Npy*CUHHBL

masmuuxu.  Ilpespawenue  smepeuu  npu
KonebamenbHOM OBUINICEHUU.

3aryxatomue KoneOaHus. BBIHYXICHHBIE
Konebanus. Pezonanc.

Htemoncmpayuu’

1. Habmrogenne  koneOaHuii — Tem  TOJ
JEUCTBUEM  CHIBI TKECTH W CHIIBI
YIIPYTOCTH.

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

3. HaOmoneHre BBIHYXKIEHHBIX KOJleOaHUH U
pe3oHaHca.

Dpoumanvuvle 1abopamopHvle padomol u
Onvimul.

1. Onpenenenne  4YacToThl W TepHoOJA
KoJ1e0aHUII MaTEMAaTUYECKOI O MasiTHUKA.

2. OnpeneneHre  4acTOThl W Iepuoja
KoJe0aHuil MPYKMHHOTO MAasTHUKA (WK
3JIEKTPOHHAS IEMOHCTPALIUS ).

3. UccrnienoBanue  3aBUCHMOCTH  TIepUOJa
KoJIe0aHuil MOABELIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HATH.

4. UccnenoBanne  3aBHCHUMOCTH  IepHOza
KoleOaHUH MpPYKUHHOTO MasTHUKA OT

Macchl rpysa (mu ANEKTPOHHAS
JEMOHCTpAIIHs).
5. [poBepka HE3aBUCHUMOCTH nepuozaa

KoJe0aHUi Tpy3a, ITOJBEIICHHOTO K HUTH,
OT Macchl rpysa.
6. OIBITEL, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTH

nepuozaa KoneOaHui MIPYKUHHOTO
MasTHUKA OT MacChl Ipy3a M XECTKOCTH
TIPY>KHHBI.

7. U3mepenue YCKOpEHUS CBOOOTHOTO
TIaIeHAs (wmm 3JIEKTPOHHAS
JIEMOHCTPAIIHS).

HaOmonenue xonebGaHuii 1ox AEHCTBHEM CHII TSHKECTH M YIPYTOCTH W OOHAapy)KEHHE IPH HOMOIIN
resiarora MogoOHBIX KoJIeOaHNH B OKPYXKAIOIIEM MHPE.

AHam3 COBMECTHO C ITe/IaroroM KosieOaHui rpy3a Ha HUTH ¥ Ha TIpyKuHe. OnpesiesieHne 1o aIropuTMy
Y4acTOTHI KOJIeOaHUH MaTeMaTHYECKOro 1 MPYKHHHOT'O MasiTHUKOB.

Habmonenue n 00bscHEHUE C TOMONIBIO TIEarora sIBICHUS] pe30HaHCa.

HccnenoBanre c Omopodl Ha alNrOpPHUTM, INPEABAPUTEIBHO Pa300paHHBI COBMECTHO C MEIarorom,
3aBHCHMOCTH TIepHO/ia KOneOaHU TTO/IBEIICHHOT0 K HUTH Tpy3a OT JUTUHBI HUTH.

IIpoBepka c ornopoii Ha TEXHOIOTMYECKYIO KapTy MO/ pyKOBOACTBOM Iejarora He3aBUCUMOCTH IEpHOAa
KoJie0aHui rpy3a, TOJBEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habmonenne n o0CyxeHre 1ol PYKOBOJICTBOM II€[arora OIbITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTh
nepro/ia KonebaHui MPYKWHHOTO MasiTHUKA OT MacChl TPpy3a U KECTKOCTH NP YKHUHBI.

IIpuMeHeHue ¢ MOMOIIBIO TIeJarora MaTeMaTHYECKOT0 U MPYXUHHOTO MasTHUKOB B Ka4eCTBE MOjenen
JUTS OTTMCAHUS KOJICOAHHUIA B OKPYXKAIOIIEM MUpE.

Pemienne TUMOBBIX pacy€THBIX 3agad B 1—2 NeMCTBUS C OMOPOM Ha alropuTM, MPEeaBapUTENIBHO
pa300paHHbIil COBMECTHO C TI€AaroroM, CBS3aHHBIX C BBIYMCICHUEM HIIM OLEHKOH 4acToThl (IepHosa)
KoJe0aHuit
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Mexannveckue
BOJIHBI. 3BYK
(CRY)

Mexanuueckue BOJIHEI. CaoiicTBa
MEXaHUYIECKUX BOJTH. IIpodonvuvie u
nonepeunvle 80aHbl. [[MUHA 80IHbL U CKOPOCY €€
pacnpocmpanenus. Mexanuueckue 60aHbL 8
meépoom mere, cericmuyeckue 6ouvl (MC).

3ByK. [pomkocms 36yKa U vicoma mMoHd.
Ompaodicenue 38yka. Unghpaszeyx u yibmpasseyx.

Htemoncmpayuu’

1. PacmpoctpaHeHnue
HIOMEPEYHBIX BOJIH.

2. HaGmonenue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacTOTHI.

3. AKyCTHYeCKHH pe30HaHC.

MpOAOJIBHBIX n

OOHapyXeHHe U aHaJII3 C TIOMOLIBIO TIEAarora BOIHOBBIX SBJICHUH B OKPYKAIOIEM MHUPE.
HaOmonenne COBMECTHO C TEAAaroroM paclpoCTPaHEHWsS! IPOJONBHBIX M TIONEPEYHBIX BOJH (HA
MOJIENIN) 1 O0OHAPYXKCHHE aHAJIOTHYHBIX BUIOB BOJH B MPHUPO/IC (3BYK, BOASHBIC BOJTHEI).

Brranciienue B 1—2 NMeicTBUS ¢ OMOPOM HAa aJITOPUTM, MPEABAPUTEIHLHO Pa300paHHBIA COBMECTHO C
MeIaroroM JUIMHBI BOJIHBI U CKOPOCTH PaclpOCTPaHEHUs 3BYKOBBIX BOJIH.

HaOmionenne 3a 3KCIIEpUMEHTAIBHBIM OIPEAEIEHHUEM TI'PaHHIl YaCTOTHl CIBIIIUMBIX 3BYKOBBIX
KoJIeOaHui.

HaGmonenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B TOM YHCIIE C HCIONB30BAHUEM MY3BIKATBHBIX
UHCTPYMEHTOB).

HaGimonenrie 1 00bsICHEHHE C TIOMOILBIO NIe/1arora sSBJIeHHs aKyCTHYeCKOro pe30-HaHca.

UreHne COBMECTHO C MEAaroroM OpUTHHAIBHOIO TEKCTa, MOCBSIIEHHOTO MCIIOIB30BAHUIO 3BYKa (MIIH
yABTPa3ByKa) B TEXHHUKE (3XOJIOKALMSI, YIETPAa3BYK B METUIIMHE U JIP.); BBHITOJIHEHHE 33/IaHUH 110 TEKCTY
(cMBICTIOBOE UTEHHE)

Pa3nen 10. DiieKkTpoMarHuTHoe 10J1€e U 3JIEKTPOMArHUTHBIE BOJHBI (8 1)

DJIEKTPOMATHUT
Hoe 1oJie

U 2JIeKTPOMATHH
THbIE BOJIHBI
(CR))

DNeKTpOMarHuTHOE ToJie.
DneKTpoMarHuTHbIE BOJTHBI. Ceoticmea
9NEeKMPOMASHUMHBIX BOJIH. Hlxana
9NEeKMPOMACHUMHBIX ~ 607H.  HMcnonvsosanue
9NEeKMPOMASHUMHBIX 80IH OJ11 COMOBOU CEA3U.

OneKTpoOMarHuTHas npupona CBeTa.
CxopocTb cBeTa. BoimHOBBIE CBOICTBa CBETA.

Hemoncmpayuu?

1. CBolicTBa MEKTPOMATHUTHBIX BOJH.
2. BonHOBBIE CBOICTBA CBETA.
@ponmanvusle nabopamopnsvie padomol u
onvlmul.
1. I3ydeHne CBOMCTB 3JIEKTPOMATHUTHBIX
BOIJTH C TTIOMOIIBI0 MOOWIIBHOTO TenedoHa.

[TocTpoeHre MPOCTBIX PACCY)KAEHHH HAa OCHOBE IOJTOTOBJICHHBIX BBIPAXXECHHH, OOOCHOBBIBAIOIINX
B3aUMOCBSA3b JJICKTPUYCCKOI'0O 1 MAarHuTHOI'O TMoJIeH.

Habnronenue 3a 3KCIEpUMEHTAIbHBIM M3YUEHUEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
MOMOILIBI0 MOOWIILHOTO TenedoHa).

AHanu3 ¢ MOMOMIBIO TI€arora peHTreHOBCKMX CHUMKOB 4EJI0BEYECKOr0 OpraHu3Ma.

AHan3 COBMECTHO C [1€1aroroM TEKCTOB, OMHUCHIBAOIINX MPOSBICHUS AIEKTPOMATHUTHOTO U3JTYYEHUS
B TIIPUPOJE: )KUBBIE OPTaHU3MBI, U3JIyICHUS HEOSCHBIX Tell (CMBICIIOBOE YTCHUE).

Pacnio3HaBaHue U aHANN3 Pa3IMYHBIX IPUMEHEHUH JIEKTPOMArHUTHBIX BOJH B TEXHHUKE C ONMOPON Ha
TEXHOJIOTHUECKYIO KapTy 10J] pyKOBOACTBOM II€arora.

Perrenne THMOBBIX pacu€THRIX 3amad B 1—72 neificTBUS ¢ OMOpOIl Ha ajIropUTM, MPeIBapPUTEIBHO
Pa3o0paHHBIl COBMECTHO € MEAArOroM C MCIIONB30BaHUEM (POPMYIT I CKOPOCTHU 3JIEKTPOMarHUTHBIX
BOJIH, JAJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3nen 11. CBeTtoBble siBjaeHus (15 )
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3aKoHBI
pacnpocTpaHeHn
s1 cBeTa (6 4)

JlyueBas mozpens cBera. McTouHuku cBerta.
Ipamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynol. OTpaxkeHUe CBETa.
Inockoe 3eprano. 3axon ompasicenus ceema.
IIpenomienue ceera. 3aKOH MPETOMIICHUS
cBerta. [lonnoe snympennee ompasiceHue ceemd.
Hcnonv3oeanue nonnozo sHympenHe2o
ompagicenus 8 ONMUYECKUX C8eMOBOOAX.

Htemoncmpayuu’

1. TIpssmonuHeitHOe pacTIpoCTpaHEHHE CBETA.

2. OTpaxeHue cBeTa.

3. [Nony4yeHne u300paKEHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TIpenoMieHue cBerTa.

5. Onrtuyeckuii CBETOBOI.

DponmanvHble 1adopamopHbie padomut u
onvimbul.

1. UccnenoBanue 3aBUCUMOCTH yria
OTpaKeHHs CBETOBOTO Jyda OT yIja
TaJIeHHs.

2. 3yueHne XapaKTepUCTUK H300paXKeHUs
npeaMeTa B INIOCKOM 3epKale.

3. Uccnenosanue 3aBUCUMOCTH yria
IpeoMJIeHHsS CBETOBOrO Jiyda OT YyIia
MIaJIeHNs Ha TPAHULE «BO3LyX—CTEKIION.

HabnroneHue OMBITOB, JEMOHCTPHUPYIONIMX SIBICHUE MPSIMOIMHEHHOTO pPACIpPOCTPAHCHHS CBETa
(BO3HHUKHOBCHUE TCHH U TIOIYTEHH), U UX UHTEPIIPETAIIHS C UCIIOIH30BAHUEM ITOHSTHSI CBETOBOTO JTy4a.
OOBsiCHEHHE W MOJCTHPOBAHUE TIOCIIC PACCYXKICHHUS C TEJAaroroM Mo CXeMe CONHEYHOTO W JIYHHOTO
3aTMEHUIL.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHUECKYIO KapTy MO PYKOBOJICTBOM IeJarora 3aBUCUMOCTH yTiia
OTpPa)KEHHs CBETOBOIO JIy4a OT YIJIa MMaJICHHUs.

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

Habnronenue u 00bsICHEHHE COBMECTHO € TIEJArOrOM OIBITOB TI0 TOJTYYSHHIO U300paKeHHH B BOTHYTOM
1 BBIIYKJIOM 3epkajiax. HaOmroneHre u 00bsCHEHHE TIOCIIE PACCyKIACHHUS ¢ TIeJaroroM o CXeMe OIBITOB
110 TPEJIOMJIEHUIO CBETa HA FPAHULE PA3JIUYHBIX CPEA, B TOM YHCII€ ONBITOB C MOJHBIM BHYTPEHHUM
OTpa’KEHUEM.

UccnenoBanue moJi pyKoOBOJCTBOM II€arora 3aBUCUMOCTH yrjia MpPeJOMJIEHUS OT yrja MaJeHUs
CBETOBOI'0 JIy4a Ha I'PaHUILIE «BO3LyX—CTEKIION.

Pacrio3HaBaHue ¢ MOMOIIBIO TeJarora sIBIEHUM OTpa)KeHWsI U MPEIOMJICHHUS CBETa B MOBCEIHEBHOMN
JKU3HHU. AHAJIN3 U O0BSICHEHHE COBMECTHO C MEAAaroroM sIBJICHUS ONTHYECKOr0 MUPaKa.

Pemienre TUMOBBIX pacdyE€THBIX 3a1ad B 1—72 JEHCTBUS C OMOpPOM Ha aJrOpUTM, IMPEIBAPUTENHLHO
pa300paHHBI COBMECTHO C MEAaroroM C UCMOJb30BaHHEM 3aKOHOB OTPAKCHHUS U MPEIOMIICHHUS CBETA.

JIuH3bI
U ONITHYECKHE
npudopsI (6 1)

Jlunza. Xox nmydeit B mmH3e. Onmuueckas

cucmema  (omoannapama, MUKPOCKONA U
meneckona (MC). [Inaz kax onmuueckas
cucmema. Bruzopykocms u 0aibHO30pKOCHb.
Hemoncmpayuu?

1. Xop mydeii B cobuparomeit InH3e.

2. Xop mydeit B pacceMBaIOIICH JIMH3E.

3. [Nomydenne M300pakKeHUH C TIOMOIIIBIO
JIMH3.

4. MMpuHTmn IENCTBUS
MHKPOCKOIIA ¥ TEJIECKOIA.

5. Monens rinasa.

@ponmanshole 1abopamopusvie padomsvt u

(oroammapara,

[Nonyuenue moj KOHTPOJIEM Telarora n300pakeHUi ¢ IOMOIIBIO COOMPAIOIIEH U pacCcerBalOIIEH JTUH3.
OmnpejernieHne ¢ Ormopoit Ha ArOPUTM Pa3pabOTAaHHOIO COBMECTHO C MEIaroroM (poKyCHOTO pacCTOSHHS
1 ONTUYECKOHN CHIIBI COOMPATOIIEH TUH3HL

AHanm3 COBMECTHO C TIEAaroroM yCTPOHCTBA U MIPHUHIIHIIA IEHCTBUS HEKOTOPHIX ONTUYECKAX IPUOOPOB:
(oroammapara, MuKpockora, Teineckona (MC — Onoiorus, acTpOHOMHUS).

AHanu3 ¢ ormopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM II€Aarora siBIICHUN OIN30PYKOCTH U
JATbHO30PKOCTH, TIPHUHIHIA AeHCTBHIA 09K0B (MC — Omomorus).
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onvlmel.
1. ITonyyenne W300pakeHUH C TTOMOIIBIO
COOMparomIeH JINH3BL.
2. OnpenencHrue (POKYCHOTO PACCTOSIHUS U
ONTHUYECKOH CHIIBI COOMparoe JIMH3bI (MIH
9JIEKTPOHHAS JEMOHCTPAIHSA).

Pa3noxxenne
0eJioro cBera
B crekTp (3 4)

Pasnooicenue  benoco ceema 6 cnekmp.
Onvimer Hviomona. Cnooicenue cnekmpanbHuIx
ysemos. [ucnepcus ceema.

Htemoncmpayuu’

1. Pa3noxenue 6enoro ceera B CHEKTP.

2. Ilomy4yenue 6enoro cBera Npy CIOKEHHN

CBE€Ta pa3HbIX IBETOB.
dponmanvusie nabopamopHuie pabomol u
onvimol.
1. OnmpITEI IO pa3NIOKEHUIO OEJIoro cBera B
CIIEKTP.

2. OnBITH IO BOCIIPUSATHIO IIBETA MPEIMETOB
Opy HUX HAOMIONEHWH dYepe3 IIBETOBHIC
GUIbTpHI.

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

Habmonenue u o0bsicHeHHe Ha 6a30BOM YPOBHE IO/l pyKOBOJCTBOM II€1arora OIbITOB IO MOTYYESHUIO
0eJ10ro cBeTa IPH CIIOKEHUU CBETa Pa3HBIX I[BETOB.

[TpoBenenre n 00BICHEHHE MO PYKOBOJCTBOM II€Aarora ONbITOB 10 BOCIPHATHIO [IBETa NPEIMETOB
NpY MX HaOJIOJICHUH Yepe3 [IBETOBbIEC (DHIbTPHI (IIBETHBIE OYKH).

Pa3nen 12. KBanroBbie siBjeHust (17 1)

Hcnyckanue
U MOTJIOIIeHUE
cBeTa aTOMOM
(41)

Onvimul Pezepghopoa v miaHeTapHasi MOJIENb
atroma. Mogens atoma bopa. Hcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunetiuamopie cnexmpui.

OOcyxIeHre ¢ MOMOIIBIO ITelarora ey onbIToB Pesepdopaa mo nccieoBaHuio aTOMOB, BEIABI)KCHUE
TUIIOTE3 O BO3MOXHBIX PE3YJbTATaX ONBITOB B 3aBUCUMOCTH OT IIPEAIONAraéMoro CTpOEHHs aTOMOB,
(opMyupoBaHUE BEIBOAOB U3 PE3YIbTATOB OIBITOB.

OOcyxJeHne ¢ ONopoil Ha TEXHOJNOIMYECKYI0 KapTy I0J PYKOBOJCTBOM IeJarora NpOTHBOPEUH
TUTAHETAPHOM MOJIENTN aToMa M OCHOBAaHMUII JUIA TMIIOTE3bI bopa 0 CTalMOHApHBIX OpOHUTaX AMEKTPOHOB.
HaOmtonenue COBMECTHO ¢ MEAAroroM CIUIOMIHBIX M JIMHEWYATBIX CIIEKTPOB H3JIYYEHHUS Pa3JIMYHBIX
BerecTB. OOBACHEHNE C OMOPOI Ha TUJAKTUYECKHI MaTepual JTNHEHYaThIX CIEKTPOB N3ITYUCHHUS.

Ctpoenue
aTOMHOI0 sIIpa
69

PaauoaktuBHOCTD. Anbgha-, bema- u camma-
U3NyYeHus. CrpoeHre  aTOMHOTO  s7pa.
Hyxnonnasa modens amomuoeo adpa. Hzomonul.
Paouoaxmuenvie npespaujerus. Ilepuoo
noypacnada amomHsix soep.

Jemonucmpavuu

1. CHeKTpsl H3ITyICHUS 1 TTOTJIOIICHIIS.

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

OnpeneneHHe 10 CXEME€ C UCIIOJIB30BAHUEM METOAUYECKOTO MaT€pualia 1o pyKoOBOACTBOM I€garora
cocCTaBa sAA€p IO 3aJaHHBIM MACCOBBIM W 3apsAJO0BBIM YHCIaM MW II0 IIOJIOXKEHHIO B HCpHO,I[H‘IGCKOfI
cucteme 3aeMeHToB (MC — Xumus).

AHanms ¢ ormopol Ha TEXHOIOTHIECKYIO KapTy O/ PyKOBOJCTBOM Ie/larora M3MEHEHHUs COCTaBa sapa
H eT0 TIOJOKEHHS B MEPHOIHYECKOI cucTeMe mpH [ -paguoakTuBHocTH (MC — xumus).
Hccneaosanie ¢ NOMOILBIO Ne1arora TPeKOE | |-4acTHll 110 TOTOBBIM (oTorpadusim.
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2. CHexTpsl pa3IUYHBIX Ia30B.

3. CnexTp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuiibcoHa.

Dponmanvhvie nadbopamophvie pabomot u
onvimaol.

1. Habmiooenue cniowHvix u JuHenyamoix

CNeKmpo8 U3ny4eHusl.
2. UccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU

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

AHanm3 COBMECTHO C II€aroroM OMOJIOTHYECKMX W3MEHEHHH, MPOUCXOSIINX MOA AeHCTBHEM
panuoakTuBHbIX M3irydeHuit (MC — Ouonorus).

HaOmonenne neMoHCTpanuy 00 WCIIONBb30BAaHHME PaMOAKTUBHBIX H3ydeHHHd B Memuuune (MC —
Ouomnorus).

YacTUIBl IO TOPMO3HOMY TyTH (IO
(ororpadusm) (i 3JIEKTPOHHAS
JIEMOHCTpAIIUs).
SAnepunie SlnepHble peakiuu. 3aKOHBI COXpaHEHHs | PellleHHe THUIOBBIX PACUETHBIX 3a7ad B 1—2 JCHUCTBHS C OMOPOW HA allTOPUTM, MPEABAPUTEIHHO

peaxkuuu (7 1)

3apsI0BOI0 U MAaCCOBOT'O YHCEN. DHepaus cesa3u
amomuvix  si0ep. Cesa3b  Maccvl U IHEPIUU.
Peaxyuu cunmesa u denenus soep. Mcmounuxu
anepeuu Connya u 36é30 (MC).

SnepHas SHepreTukKa. eticmsusa
PAOUOAKMUBHBIX — UBTYYEHUN  HA  JHCUeble
opeanusmel (MC).

Hemoncmpavuu
1. Pabora cuérynka MOHU3UPYIOLINX

U3IIy4EHU .

2. PerucTpamus  W3NIyd4eHHsS — NPHUPOIHBIX

MHHEPAJIOB U IIPOLYKTOB.
dponumanvuvie nabopamophsie pabomol u
onvimol.
1. M3mepenue paanoakTHBHOTO (oHa (HiaH
9JIEKTPOHHAS IEMOHCTPALINS).

pa3zobpaHHBI COBMECTHO C MEJAAroroM ¢ UCIOIb30BaHUEM 3aKOHOB COXPAHEHHUST MACCOBBIX U 3apsIOBBIX
qHCceNl Ha ONpe/CTCHUE PEe3yNbTaTOB SIEPHBIX PEeaKIMi; aHAJU3 BO3MOXHOCTH MM HEBO3MOXKHOCTH
SIIEPHOMN peaKnu.

O11eHKa ¢ TIOMOIIBIO [TeIarora SHEPTUH CBS3U SJEp C UCIONb30BaHueM (HOpMyIIbl DHHINTEHHA.
OO6cyxaeHre COBMECTHO C NEJaroroM IMEpCleKTHB HCIOIb30BaHMS YIPABISEMOro TEPMOSAECPHOTO
CHHTE3a.

OOcyxJieHre COBMECTHO C NIEJar0roM IPEUMYIIIECTB M IKOJIOTMYECKUX MTPOOJIEM, CBSI3aHHBIX C SACPHON
sHeprerukoit (MC — skomorus).

IloBTOPHTEIHHO-00001aI0IMIT MOAYJIB (9 1)

Cucrematmsanys
u 00001ICHNE
MPEIMETHOTO
cofiepIKaHus

1 OIIBITa
JeSITENBHOCTH,
Ipruodpe-TEHHOTO

O6o0mieHne  comepkaHUs  KOKAOTO U3
OCHOBHBIX paznenos Kypca (huzuku:
MEXaHUYeCKHE, TEIUIOBBIE, HIIEKTPOMArHUTHBIE,
KBaHTOBEIC SIBJICHUS.

HayuHblIil MeTOZ] TO3HAHUS U €r0 peann3anus B
(hU3NIECKUX UCCIIETOBAHMAX.

CBsi3p QM3UKU U COBPEMCHHBIX TEXHOJIOTHH B

BeimonHeH#e ¢ MOMOIIBIO TTeAarora yaeOHbIX 3aiaHIH, TPEOYIOIINX AEMOHCTPALNH KOMIIETEHTHOCTEH,
XapaKTEepPU3YIOMINX eCTECTBEHHOHAYYHYI0 TPaMOTHOCTh: NPHMEHEHHWsS IOTYYEHHBIX 3HAHWUU Ui
Hay4YHOr0 OOBSCHEHWS (PU3MUECKHX SIBICHMH B OKPYXAIOMEH MPUPOIE W MOBCEIHEBHOM J>KW3HH, a
TaKkKe BBIBICHHUS (M3MUYECKHX OCHOB pSAa COBPEMEHHBIX TEXHOJOTHH; MPUMEHEHUS OCBOSHHBIX
9KCIIEPUMEHTANIBHBIX YMEHUH U MCCIeOBaHNs (U3MUECKUX SIBICHUH, B TOM YHCIIE JUIS TPOBEPKH
THITOTE3 W BBIABICHHUS 3aKOHOMEPHOCTEH.

Pemenre THIOBBIX Pacd€THBIX 3a7a4 B 1—2 AEHCTBUSI C OMOPOM Ha ANrOpUTM, HPEIBAPUTETHHO

57




pu U3y4CHUN obnactu nepeaauun I/IH(I)OpMaIII/II/I, OHCPICTUKE, pa306paHHLII7[ COBMCCTHO C MeaaroroM, B TOM 4UCJIC MpCAnojararonmux HUCIroJIb30BaHNUC (1)PI3PI‘I€CKOI>'I

BCETO Kypca TpaHcIopTe MOJIETIM M OCHOBAaHHBIX Ha COZIEPKaHUM PAa3IIMYHBIX pa3/IesioB Kypca (QU3UKH.
0763714

[Ipu pazpabotke paboueil mnporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUM JOJKHBI OBITh YYTEHBl BO3MOKHOCTH
MCIIOJIb30BaHUS JIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOLIUXCS YYEOHO-METOAMYECKMMHU MaTepHhalaMu
(MyJIbTUMEIUIHBIE TPOIPAMMBI, JIEKTPOHHBIE YUEOHUKU U 3aJaYHUKH, JIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE 1a00paTopuu,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU LUPPOBBIX 00pa30BaATENbHBIX PECYPCOB), pEANM3YIOMIMX AuAakTHUYeckue Bo3moxxkHocTtu UKT,
COJIEp’KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 0Opa30BaHUMU.
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