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PabGouas mporpamma no yuebHomy mnpenmery «Duznka» (6a30BbI ypOBEHB)
(mpeameTtHas o0nacth «EcTecTBEHHO-HAYyUYHBIE TPEMETHI» ) (J1ajee COOTBETCTBEHHO —
nporpaMma mo Qusuke, PU3MKa) BKIOYAECT MOSICHUTEIBHYIO 3aIllUCKY, COACpKAHHE
oOyueHusi, IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS MPOrpaMMbl MO  (HU3HKE,
TEMaTHU4ECKOE TUIaHUPOBAHUE.

[NOACHUTEJIBHA A 3AIIMCKA

PaGouast nporpamma o ¢usuke A1 00y4aromuxcs ¢ 3aIepKKON MCUXUIECKOTO
paszButus (nanee — 311P) Ha ypoBHE OCHOBHOIO 00111eT0 00pa3oBaHus MOATOTOBICHA
Ha ocHoBe @DenepanbHOTO TOCYJAapPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa
ocHOBHOTO 0011ero oopazoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021
r. No 287) (manee — ®I'OC O00), DenepanbHOM ananTUPOBAHHON 00pa30BaTEIHLHOM
MpOTrpaMMbl OCHOBHOI'O 00IIIET0 00pa3oBaHus JJIsi 00YUYaIOIIMXCS C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3710poBbsl (IIpruka3z Munnpocsemienus Poccun ot 24 Hosi0pst 2022 1.
No 1025), ®enepanbHoil paboueid mporpaMMbl OCHOBHOTO O0IIIero oOpa3oBaHuUs IO
yueOHOMy Tmipeamety «Duszuka» (6a30BbIi ypoBeHb), KoHIenuuu mnpenoaBaHus
yueOHoro mnpeamera «duszuka» B oOpa3zoBaTeNnbHBIX Opranuzanusx Poccuiickoi
denepanuy, peaM3yOIIMX OCHOBHBIE  00111€00pa3oBaTeNIbHBIE  MPOrPaAMMBI,
®denepanbHOil paboyeil mporpamMmbl BOCHUTAHUS, C YYETOM pACIpPEACIICHHBIX TI0
KJlaccaM TMpOBEpsieMbIX TpeOOBaHUN K pe3yibTaTaM ocBoeHHUs DenepanabHOM
aJanTUPOBAHHON 00pa30BaTEIBHON MPOTPAMMBI OCHOBHOTO 00111eT0 00pa30BaHus IS
00y4aromuxcs ¢ 3aeP>KKON TICHXUYECKOTO Pa3BUTHA.

O0mas xapakTepucTUKa y4e0HOro npeamera «@usnka

Vuebubii  mpeaMer «®Puzukay  ABIAETCS  CHCTEMOOOPA3yIOIMHMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJBbKY (PU3MUECKHE 3aKOHBI MHPO3JTAHUS
SBIISIIOTCS  OCHOBOM  COJIEp)KaHUSI KypCOB XWUMHUHU, OHOJIOTHUH, Treorpaduul u
acTpoHOMUHU. DU3MKa BOOPYKAET OOYYAIOMIMXCS HAYYHBIM METOJOM TIO3HAHUA,
MO3BOJIAIOIINUM TOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHpE.

[TpenMeT MakcMManbHO HampaBiieH Ha (hOpMHUPOBaHHUE HHTEPECA K IPUPOTHOMY
U COIMAJIbHOMY MHpPY, COBEPIICHCTBOBAHUE IMO3HABATEIBHON JESATEIbHOCTH
oOyuatomuxcs ¢ 3[1P 3a cueT oBmageHNsT MBICIUTEIHHBIMU ONIEPALIUSIMU CPABHEHMSI,
000011eHMs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (POPMUPOBAHUE
BO3MOKHOCTEN COBMECTHOU JEATEIIBHOCTH.

Wzyuyenne ¢usuku crnocoOCTByeT pa3BuTuio y oOyuatommuxcs ¢ 3I1P
MIPOCTPAHCTBEHHOTO  BOOOpakeHMs, (PYHKIIMOHAIILHOW TpPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH WHGOPMAIHIO, MPEACTABICHHYIO B
pasnu4HbIX (hopMax. 3HAYMMOCTD MPEAMETA IS PA3BUTHS KU3HEHHON KOMITETCHIIUN
0OyJaroIMXCsl 3aKTI0YACTCSl B YCBOSHUU OCHOBBI (PU3NYECKUX 3HAHUN, HEOOXOTUMBIX
IUI TIOBCETHEBHOM JKM3HM, HABBIKOB 37I0POBOTO M OE30MACHOTO IJsl YeJOBeKa W
OKpYXarollel ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUU FKOJIOTUUECKON KYJIbTYPBHI.
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ITporpamMMma oTpaxaer coaepxkanue o0ydeHus npeamery «Dusnkay ¢ yuerom
0Cco0BIX 00pazoBaTeNbHBIX OTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnageHne TaHHBIM
y4eOHBIM MPEIMETOM IPEACTABISET ONPEACICHHYIO TPYAHOCTD I O0YYaIOINXCs C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSMHU MBICIUTEIBHON I€ATEIbHOCTH, NEPUOINIECKUMU
KOoJeOaHUSIMU BHUMAHHS, MalbIM OOBEMOM MaMSITH, HEIOCTATOYHOCTHIO OOIIETro
3armaca 3HAHUM, MOHIKEHHBIM MO3HABATEIBHBIM HMHTEPECOM M HU3KHM YPOBHEM
pPEUEBOT0O Pa3BUTHSL.

Jlia mpeononeHust TpyAHOCTEH B M3ydeHHH y4yeOHoro npeamera «Dusukan
HeoOXxoAuma ajamrTanus o0beMa M XapakTepa ydyeOHOro marepuana K
[IO3HABATEJIbHBIM BO3MOYKHOCTSM JaHHOW KaTE€ropuu OO0y4aroumxcs, y4yeT HX
OCOOCHHOCTEN pa3BUTHUA: HCIOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIO0KHEHUE N3Y4aeMOro MaTepuaa.

JlanHast mnporpaMMa KOHKPETH3UPYET COAEpXKaHUE IMPEIMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHHMSIMH O0Opa30BATEIBHOTO CTAaHAAPTa, PEKOMEHIYEMYIO
MOCIIEAOBATEIBHOCTh M3YUYEHUSI pa3/ieloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH y4eOHOTO TMpOIecca, BO3PACTHBIX H
MICUXOJIOTUYECKUX OCOOCHHOCTeM, oOyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHus, ONpeAesieT MUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTPALIUM,
OPOBOAMMBIX ~ YYHTEIEM B Kjacce, JabopaTopHbIX paboT, BBIMTOIHAEMBIX

00yYarOIINUMUCH.
MeTtonuueckoid OCHOBOM H3ydeHUsI Kypca «Du3nka» Ha ypOBHE OCHOBHOTO
o01u1ero o0Opa3oBaHMs SBJISIETCSI CUCTEMHO-/ICSITEIbHOCTHBIH MOJIXO/I,

00€eCreynBaOIMINA JTOCTUKEHUE JMYHOCTHBIX, METANPEIMETHBIX W MPEIMETHBIX
o0pa3oBaTeNbHbIX pe3yJIbTaTOB IIOCPEICTBOM Opra’u3anuu AKTUBHOU
MO3HABATEJILHON JESATEIBHOCTA OOYYalOUIUXCs, YTO OYEHb BAXKHO MpPHU OO0yYEeHUU
nereit ¢ 3P, s KOTOPBIX XapaKTepHO CHUYKEHHE MMO3HABATEIIbHON aKTUBHOCTH.

Hesan u 3axa4u n3y4ennst yueOHoro npeamera « Dusukar»

Obwue yenu wuzydeHus ydeOHoro mnpeamera «Du3MKa» MpenCTaBICHbl B
paboueil mporpaMmmMe OCHOBHOT'O OOIIEro 00pa3oBaHMs.

OCHOBHOM 11eIbI0 00Y4EHHUsI JAeTel C 3aJCPKKON NCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIpEIMETE SBJISIETCS: MOBBIINICHHE COLMAIBHON ajanTaluu JeTel uepes
npuMeHeHue (U3NIEeCKUX 3HaHUN Ha MPAKTHUKE.

Jns obyuaroutuxces ¢ 3I1IP, Tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOLIMX  OCHOBHYIO  0OOpa30BaTeNbHYIO  IpOrpammy,
JOMHHHPYIOLIEE 3HaUYE€HUE TPUOOPETAIOT TaKUE yeau, Kak:

= npuoOpeTeHre nHTepeca u crpemseHus ooydaromuxcs ¢ 311P k Hayunomy
M3YUYEHUIO MPUPOJIbI, PA3BUTUE UX MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAyYHOM METOJIe TO3HAHUS U
(dbopMupOBaHUE UCCIIEA0BATEILCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

. (opMupoBaHHE HAyYHOTO MHPOBO33PEHMs, HA JOCTYHHOM ISt
oOyyvaroruxcs ¢ 3[1P ypoBHe, kak pe3yabrata U3y4eHHs] OCHOB CTPOEHHS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU IJIS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.
JlocTrkeHne 3TUX Lefield 00eCIeunBaeTCs PEIICHUEM CIEAYIOINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHHHU BEILECTBA, O
MEXaHNYECKUX, TEIJIOBBIX, NIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

. NpUOOpETEHUE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SBJICHHS C
MCIIOJIb30BaHUEM TOYUYEHHBIX 3HAHUN U C OMOPOM Ha TIaH/CXeMY;

. OCBOCHHME METONOB DpEIICHUSA MPOCTEHIINX PAcUyE€THBIX 3a1ad C
UCIOJIb30BAHUEM (PU3MUECKUX MOJENIEN C OTIOPOM Ha allTOPUTM;

. pa3BUTHE YMEHUI HAOMIOAaTh IPUPOIHBIE SIBJICHUS U BBIIOIHSITH OIBITHI,

nabopaTopHble pabOThl M SKCIEPUMEHTANbHBIE HCCIEIOBAHUS C HCIOJIb30BAHHEM
U3MEPUTENBHBIX TPUOOPOB (10T PYKOBOJICTBOM YUUTENS);

. OCBOEHUE MPUEMOB PabOThI ¢ HHPOpMaIUel GU3HMUECKOTO COAepKaHuUs,
BKJIIOYasi UH(OPMAITUIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, AaHATTU3 H OTICHUBAHNE
uH(popmauuy;

- 3HAKOMCTBO cOo  cdepamu  npodeccuoHambHOU  JIESITEIBHOCTH,
CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSIX (PU3MUECKON HAYKH.

Ocob0ennocTu 0TOOpa M afanTaAUM y4e0HOTr0 MaTepuaJia nmo gusmnke

OcHoBoil 00yuenus oOyuaromuxcs ¢ 3[1P Ha npenMeTax ecTeCTBEHHOHAYYHOTO
[IUKJIA SIBIISIETCSl Pa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX OMepanuil (aHamus,
CUHTE3, CPAaBHEHHE, 0000IIEHUE) HA OCHOBE BBINOJHEHUS PA3BUBAIOIINX YIIPAKHEHUM,
dbopMUpoBaHHE TIPUEMOB YMCTBEHHOW paOOTHI: aHANW3 MCXOAHBIX JAHHBIX,
IUTAHUPOBAHKME MaTepHalia, OCYIIECTBICHHUE MO3TAHOTO M UTOTOBOTO CAMOKOHTPOJIS,
a TaKXe OCYILECTBISAETCS JIUKBUAALNS POOEIOB B 3HAHUSX, 3aKPEIUICHNE N3YYEHHOT O
MaTepuaia, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiaeHHoro. bosbinoe 3HaueHue
NPUIAETCS YMEHHUIO paccka3aTb O BBIIOJHEHHOM paboTe C MpaBUIbHBIM
ynoTpeOJeHUEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUU M COOJIIOJEHUEM JIOTUYECKUX
cBsI3el B m3nmaraemMoMm matepuaie. s oOydaromuxcs 3IIP Ha ypoBHE OCHOBHOIO
oOuiero o0pa3oBaHusl MO-MPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHsI OTIEIbHBIX MCUXMUECKUX IPOLECCOB (BOCHPUSITHS, BHUMAHMUS,
MaMsITH, MBIIIJICHNS ), CHIDKEHHBI YPOBEHb WHTEIUIEKTYAJIbHOTO PA3BUTUSA, HU3KUN
YpOBEHB BBITIONHEHUS yUeOHBIX 3aJaHui, HU3Kasl YCHEIHOCTh o0yueHus. [loatomy
npu u3ydyeHuu (Gu3nKu TpeOyeTcs IesIeHaNpaBIeHHOe UHTEIIEKTYalIbHOE Pa3BUTHE
obyuaromuxcst ¢ 3IIP, oTBedaroiiee WX OCOOCHHOCTSIM W BO3MOXXHOCTSIM. Y4YeT
ocobennocreil oOyuvarommxcss ¢ 3IIP TpeOyer, yTOoOBI TNpW U3YYEHUU HOBOTO
MaTepuaina 00s3aTeIbHO MPOUCXOIUIIO0 MHOTOKPATHOE €T0 TIOBTOPEHUE; PACIIIMPEHHOE
pacCMOTpPEHHE TEM M BOIIPOCOB, PACKPBHIBAIOIINX CBA3b (PU3UKU C IKHU3HBIO;
aKTyaJu3alys MEePBUYHOTO )KU3HEHHOTO OIbITa 00YYaIOIINXCS.

YcBoeHre MporpaMMHOro Mmatepuana 1o (u3uKe BbI3bIBAET OOJbIINE
3arpyaHeHus y oOydaromuxcst ¢ 3I1IP, mostomy teopust usydaercst 0e3 BBIBOJOB
CIOXHBIX (hopmyn. 3amaum, TpeOyrolMe NPUMEHEHHUS CIOXKHBIX MaTeMaTHYEeCKHX
BbIUYHCIICHUH 1 GOpMyJI, B 0OCOOEHHOCTH TaKUX TeM, Kak «MeXxaHndeckoe ABMKEHUEY,
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«ApxumenoBa cuna», «MexaHuyeckas DSHEPrus», «IJEKTPUUECKUE SIBICHUS»,
«NEKTPOMATHUTHBIC SBICHUS», PEIIAIOTCS B KJIACCE C MOMOUIBIO YUUTEIIS.

Ocoboe BHMMaHWE TIPU HM3YyYCHUH Kypca (U3UKHU YIEISACTCS TOCTAHOBKE H
OpraHU3allid SKCIIEPUMEHTA, a TAK)Ke MPOBEACHUIO (MMPEUMYILIECTBEHHO HA Ka)JIOM
YpPOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JIeMOHCTpamnuu). HekoTopele TeMbl 0053aT€IbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpAaTOpHBIE PabOTHI, KOTOPHIE PA3BUBAIOT YMEHUE MOJb30BATHCS
npocTeduMU  TIpuOOpamMu, aHAIM3UPOBATh IMOJY4YEHHBIE JaHHble. B cBs3u ¢
OCOOEHHOCTSIMM  TIOBEJICHMSI U JesATeldbHOCTH, oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEYCMOTPEH CTPOKANIINIA KOHTPOIb
3a cOOJII0JIEHUEM TIPABWII TEXHUKU O€30MAaCHOCTU MPHU MPOBEICHUHU JTA0OPATOPHBIX U
PaKTUYECKUX padoT.

Bbonbmioe BHUManue npu uzydeHun Gusuku noapoctkamu ¢ 3I1P oOpamtaercs
Ha OBJIAJICHUE UMM NPaKTUUECKUMU YMEHUSMHM U HaBbikamu. lIpemycmarpuBaercs
YMEHbIIIEHUE O00BbEMa TEOPETUUYECKUX CBEJICHMM, BKIIOUEHHE OTACIBHBIX TEM WU
LENbIX pa3feloB B Marepuainbl sl  0030pHOTO0, O3HAKOMUTEIBHOIO WM
(daxynbpraTuBHOrO M3yudeHwus. [Ipennaraercs ymeHblleHHE 00beMa MaTEMATHYECKUX
BBIUHCJICHUH 32 CUET YBEIIMUYCHUS KAU€CTBEHHOTO ONKMCAHUS SIBIICHUN U MPOLIECCOB

JlocTaToO4HOE KOJIWYECTBO BPEMEHH OTBOAUTCS HA PACCMOTPEHHE TEM M
BOIIPOCOB, PAaCKPBIBAIOIIUX CBA3b (PUBMKUA C JKU3HBbIO, C TEMH SBICHUSIMH,
HaOIIOICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuMalnibHO ~ KCMOJB3YIOTCA ~ MEXKIPEIAMETHbIE  CBA3M C  TaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro mMarepuaia B
pPa3IMYHBIX ACHEKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM IOBTOPEHHUH U
3aKpEIUVIEHUH  TIOJYYEHHBIX 3HAHUW H  MPAKTUYECKUX yMeHuH. llo3Bomss
paccMaTpuBaTh OJMH W TOT K€ YYEOHBIM Marepuall C pa3HbIX TOYEK 3pPEHMUS,
MEKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €r0 JIyUYIlIeMY OCMBICIIEHHUIO, 00JIee TPOUYHOMY
3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUM.

IlpumepHble BuAbI JeATedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHBbIE
0co0bLIMU  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE CO/IeP:KAHUM 00pa3oBaHus o npeaMeTy «Dusuka»

[IpumepHast TeMaTHdeckass ¥ TCPMHHOJIOTHYECKAS JIEKCHKA 110 Kypcy (DU3UKHU
cootBeTcTBYeT DOIT OOO.

Conepskanve BUIOB AesTeNbHOCTH, oOyuatomuxcsi ¢ 3[IP Ha ypokax dusuku
ompenenseTcss X 0ocoObIMU 00pa3oBaTebHBIMU MOTPEOHOCTAMU. [ToMHUMO TIMPOKO
ucnoas3yeMmbix B @OIT OO0 o6mux aJig Bcex 00y4yaromuxcsi BUJIOB JICSITEILHOCTH
CIeAyeT YCWINTh BUJIBI ICSITEIBHOCTH, CrielIMUYHbIE JIJIs TaHHOW KaTerOpuu JIeTeH,
o0ecreunBaroIIe OCMBICIIEGHHOE OCBOEHHE COJICpKaHUsl 00pa30BaHUs MO MPEIMETY:
YCUJIEHHUE TPEAMETHO-TIPAKTUUECKON JIESITEIBbHOCTH C aKTHBU3AIMEd CEHCOPHBIX
CHUCTEM; OCBOCHHME MAaTepHuaja C OMOPOW HA aJIrOPUTM; IOIIArOBOCTH» B M3YyUYECHUU
MaTtepuaa; UCIOIb30BaHNUE JOTOTHUTEIIPHON BU3YabHOM OMOPHI (CXEMBI, A0JIOHBI,
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ONOpPHBIE TAOJIMIBl); PEYEBOM OTYET O MPOLECCE U pe3ysbTare JeATEIbHOCTH;
BBITIOJTHEHUE CIIEIUANBHBIX 3aJlaHul, 00€CIeYMBAIOUINX KOPPEKLIUIO PETYIALNN
y4eOHO-T03HABATEIbHON IEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3ybTaTa.

Jns obyuarommxcsi ¢ 3[IP cymiecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JEKCUYECKUM MaTeprajioM 1o mnpeaMery. IIpoBoautcs cnenuanbHas padoTta 1o
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJOTHUU.
N3y4aembie TepMUHBI BBOASTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yalIbHAS
HOJJEPAKKA, AITOPUTMBI paOOTHI C ONIPEAEIEHUEM, OITIOPHBIE CXEMBI JIJIS aKTyalIU3alun
TEPMHUHOJIOTHH.

B cBs31 ¢ 0coObiMu 00pazoBaTeabHbIMU NOTpeOHOCTSIMU oOy4atomuxcs ¢ 311P,
[pY IJIAHUPOBAHUU paObOThl yUEHUKA HA YPOKE CIIEYET PUIAEPHKUBATHCS CIACAYIOLINX
MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
MOJIb30BAThHCS IJIAHOM, COCTABJIEHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
0O0JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y JOCKHU; pa3pelliaTh AeNIaTh NPEIBAPUTEIbHBIC
3aMKCH, MOJIb30BATHCS HATISAHBIMUA TOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a/laBaTh OOYYAIOIIMMCS HABOJAIIME W YTOUYHSIOIINE
BOIIPOCHI, KOTOPBIE IOMOTYT UM TOCJIEAOBATENBHO U3JIOKUTh MaTepual.

3. CucreMaTn4ecKy IMPOBEPATH YCBOCHHE MATEpHANIA [0 TEMaM YPOKOB, JJIS
CBOEBPEMEHHOT0 OOHAPYKEHHUS MPOOEIOB B MPOLLIEAIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HauOoJee CI0XKHbIE pa3zelibl u3yyaeMoil TeMbl. Heobxonnmo yaie oopamarhes K
HUM C BOIPOCaMH, BBISICHSIOIIMMH ITIOHUMaHue y4eOHOT0 MaTepualia, CTUMYJINPOBATh
BOIPOCHI IIPU 3aTPYTHEHUSAX B YCBOCHUH HOBOT'O MaTepHaa.

Mecto yuyeOHOro npeamera «Pusnka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00111ero oopazoBanus yueOHbIi npenamer «Dusuka» BXOIUT B
MpeAMETHYI0 0051acTh «ECTeCTBEHHBIE HAyKW» € SBISIETCS 00S3aTENbHBIM IS
uzydenus. Conmeprkanue yueOHoro npeamera «Dusnkay, mpeacTaBIeHHOE B pabouei
nporpamme, cootBeTcTByeT DOI'OC OO0, denepanpHoli 00pa3oBaTeIbHON
MporpaMMe OCHOBHOTo o0miero oOpaszoBanus, denepanbHOi aganTUPOBAHHOU
o0pa3oBaTeIbLHON MPOrpaMMe OCHOBHOTO OOIIEro 00pa3oBaHUs 1Jisi 00YYarOIINXCsl C
3aJIep KON mcuxudeckoro pasutus. OOIee Yucio 4acoB, pEKOMEHIOBAHHBIX TSI
u3ydyeHus pusuku Ha 6a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJneno), B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIETIIO).



COAEP)KAHUE YUYEBHOI'O ITPEJMETA «®U3MKA»

7 KIIACC

Pasznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KalOLIEero Mupa

dusnka — Hayka o npupose. Ssnenus npupoas (MC'). ®usnueckue sBIEHHS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckre BenUUMHBL. M3MmepeHue Qundeckux BenUUUH. Du3auueckue
npubopei’. [lozpewnocms usmepenuti. MexayHapoJHas CUCTEMA €IUHULI

Kak ¢u3uka u qpyrue ecteCTBEHHbIE HAYKU U3y4aroT pupoay. Ecmecmeento-
HAYYHBIL  MemoO NO3HAHUA: HabnooeHue, NOCMAHOBKA HAYYHO20 B0NpoOCd,
8bIOGUIICEHUE — 2UNnome3, IKCNepuMeHm No npoeepke 2unomes, 0OvIACHeHUe
Habnooaemozo saenenus. Onucanue Gusuieckux s61eHUl ¢ NOMOWbIO MOOeNell.

[TpenMeT 1 MeTOABI PUBUKH.

Jemoncmpayuu’

1. MexaHnueckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE
SBJICHUS.

2. duznyeckre TpruOOpsl U MPOUEAYpa MPSAMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM IPUOOPOM.

Jlabopamopnwie pabomul u onvimul

1.Onpenenenrie 1eHbl JI€IEHUS HW3MEPHUTEIBHOIO Mpuodopa (UCHOJIb3ys
TEXHOJIOTMUECKYIO KapTy SKCIIEPUMEHTA).

2. I3mepenne paccTOsTHUM.

3. U3mepenne o0bEMa )KUIIKOCTUA U TBEPAOTO Tela

4. Onpedenenue pazmepos maivlx mei.

5. N3mepenue Ttemmeparypbl NpH IOMOIIM JKUJAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIEpaTyphl.

6. Ilposedenue uccrnedosanusi no nposepke unomeswvi: OAIbLHOCMb NOJNEMA
wapuka, nyweHHo20 20pu30HmMaibHo, mem Ooabule, 4em Ooabule 8blICOMA NYCKd.

Paszgea 2. IlepBoHayajibHbIe CBEICHUA O CTPOCHUM BELIECTBA

CtpoeHHMe BelIeCTBA: aTrOMbl M MOJICKYNIBI, ux pazmepvi. Onvimul,
0oKazvisaouue OUCKpemHoe CmpoeHUe 8euecmad.

JBmkenue wuactuil BemiectBa. CBsI3b CKOPOCTH JIBIDKCHHSI YacCTHI[ C
TemriepaTtypoil. bpoyHoBckoe nBwxkenue, muddysua. Bzaumoodeiicmeue uacmuy
gewecmea: npUmsaNICerHue U OMmmaiKusaHue.

ArperaTHbie COCTOSIHUSL BEILIECTBA: CIMPOEHUE 2dA308, HCUOKOCmel U MEEPObIX
(kpucmaniuueckux) men. B3aumocesss medxcoy CGOUCMBAMU BeeCm8 8 pPA3HbIX

' MC - seMeHTBI cOflepKaHuUs, BKIIOYAIOIINE MEKIPEAMETHBIE CBSA3H, KOTOPHIE TIOPOOHEE PACKPHITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

2 351ech u anee KypcuBOM 0003HAUEHBI TEMBI, M3y4EHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMMTELHOM Iuiane. [lemaror
CaMOCTOSTENILHO OTpe/eNsieT 00beM N3ydaeMoro MaTepHaia.

3 Bee JlemoncTpanuu u JlaGopatopHbie paboThl, MPEICTABIEHHBIE B COJIEPKAHUH, JIOMYCKAETCS (MOMKHO) POBO/IUTH,
UCTIONB3Ysl MH(POPMAIMOHHBIE ¥ JIEKTPOHHbIE TEXHOJIOTHH (1(poBbIe 00pa3oBaTeIbHBIE PECYPCHI).
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aA2pecamHublX COCMOSHUAX U UX AMOMHO-MOAEKYAPHbLIM cmpoeruem. Ocobennocmu
azpecamHuix COCMOSIHUU 800bl.

HMemoncmpayuu?

1. HabGmonenne OpOyHOBCKOTO ABUKCHHUSI.

2. Habmonenue nuddysun.

3. Habnrooenue asnenuil, 00bACHAOWUXC NPUMANCEHUEM UL OMMAIKUBAHUEM
yacmuy eeujecmsa.

Jlabopamopnvie pabomul u onvimoul

1. Owyenxa Ouamempa amoma MmemoooM ps008 (C UCHOTL30BAHUEM
gdomoepaghuii).

2. OnbIThl 110 HAOTIOJICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl MO OOHAPYXEHUIO NEUCTBUSI CHJI MOJIEKYJSPHOTO MPUTKEHUS
(2/1eKMmpPOHHAA 0EMOHCIMPAUUSL).

Pa3nen 3. /IBuikeHue U B3aUMOAeCTBHE TeJl

Mexannueckoe nBukeHHe. PaBHOMepHOE U HEpPaBHOMEPHOE JBIKCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepagHomepHom Osudicenuu. Pacu€T mytu u
BPEMEHU JABUKCHUS.

SBneHune wuHepUMH. 3aKoH uHepyuu. Bzaumoleiicmeue men KAK NpUuyuUHa
uUsMeHeHus cropocmu o0eudxceHus men. Macca kak Mmepa uHepmHOCmMU mend.
[TnotHOCTE BemecTBa. C853b NIOMHOCIU C KOJUYECMBOM MOAEKY 8 eOUHUYE 00bEMA
geujecmaa.

Cuita kak XapakTepucTuka B3aumojneuctBusa ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTEHUS U CHUJIA
TsokecTd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tema. HeBecoMocTs.
CiioxxeHue cuJji, HampaBJICHHBIX MO OAHOM mpsiMou. PaBHogelncTByromas cui. Cuna
mpenus. Tpenue ckoavbocenus u mpenue noxos.. 1penue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu’

1. Habmronenne MeEXaHUUECKOTO ABMKEHUS TEA.

2. N3mepenne ckopOCTH NPSIMOJIMHENHOTO JBUKEHMUS.

3. HaOntonenue siBieHUs1 THEPIUU.

4. HaGnrogenue n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

5. CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.

6. CnoxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnvie pabomel u onvimol

1. Ornpenenenne CKOPOCTH paBHOMEPHOTO IBUAKEHU (IIapUKa B )KUIKOCTH,
MOJIEITH JICKTPUICCKOTO aBTOMOOWIIS | T. 11.) (31eKMPOHHASA 0EMOHCIMPAYUUSL).

2. Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4 311ech M Nasiee MPUBOUTCS PACIIMPEHHBIH TIEPEYEHD JIA00PATOPHBIX PAGOT U OMBITOB, W3 KOTOPOTO YYUTENb JIEIAET
BBIOOp MO CBOEMY YCMOTPEHHIO.



4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH PacTsDKeHHs (AedopmMaiinn)
MPY>KUHBI OT IPUIOKEHHOW CHITBI.

5. OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra3oB

Hasnenue. Cnocobwi ymenvulenus u yseiuverus oaeienus. /lasnenue easa.
3asucumocms Oasnenus 2aza om ob6wvéma, memnepamypwl. llepedaua oOasnemus
MmeeépObIMU menamu, dcuokocmamu u eazamu. 3axon Ilackans. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD JIABJICHUS KUIAKOCTU OT Tiyounsl. Coobwarouuecst cocyoul.
T'uopasnuueckue mexanuzmol.

Atmocdepa 3emnn u atMmocepHoe paBiaeHue. [lpuuunvt cyujecmeosanus
6030ywHol obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumocms ammochepro2o 0asieHus om 8blComvl HAO YPOBHEM MOPSL.
IIpubopwl Ons uzmepenus ammocghepHo2o 0asnieHus.

eticmsue srcuokocmu u 2aza Ha NOSPyIrHcEHHOe 8 HUX meso. BrITalikuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

1. 3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

2. [lIepenaua naBiieHUs )KUIAKOCTHIO U Ta30M.

3. Coo0maromuecs CoCy/ibl.

4. ['mppaBnuueckui npecc.

5. [IposiBienue nercTBUs aTMOCHEPHOTO JAaBIICHHS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIJIBI OT 00BEMa MOTPYKEHHON YacTh
TeJa U TNIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BhITAIKMBAIOUIEH CUJIBI BECY BBITECHEHHOM XKUJIKOCTH.

8. VYcnoBue miaBaHus Tel: TJIaBaHUE WJIU MOTPY>KEHUE Tell B 3aBUCUMOCTH

OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.
Jlabopamopnwie pabomul u onvimoul

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00BbEMa MOrpyKEHHOM
B ’KUJAKOCTh YaCTH Tea.

2. OnpeneneHue BBITAUIKABAIONIEH CHJIBI, JCHUCTBYIOIIEWM Ha Teo,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIEH CHJIBI, JCWCTBYIOIICH Ha
TEJIO0 B KUJAKOCTH, OT MacChl Tea.

4, OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,

JIEHUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOMN B KUJIKOCTh YaCTH Tea
Y OT IUIOTHOCTH KUJKOCTH.

3. KoncrtpyupoBanue  apeomerpa  WiIM  KOHCTPYHPOBAHUE  JIOJKHU
U ONPENECIICHUE €€ TPY30I10IbEMHOCTH.
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Paznen S. Pabora u MOIIHOCTH. JHEPIUsl

Mexannyeckast pabota. MOITHOCTb.

[IpocTbie MexaHWU3MBbL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecus puiyaea. Ilpumenenue npasuia pasnogsecus pvluaza K O10Ky. «3o010moe
npasunoy mexanuxu. KIIJ mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u nNOMEHYUANbHAS  DHEPIUSL.
IIpespawenue 00H020 6uda Mexanuueckou dHepeuu 6 Opy20u. 3aKOH COXpPaHEHUS
SHEPTUM B MEXAHUKE.

Hemoncmpayuu

1.  IIpumepsl NIpOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomut u onsimor*

1. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIB)KEHUU Tela
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBril paBHOBECHS pblyara.

3. N3mepenue KITA HaKJIOHHOU IJIOCKOCTH (31eKkmpoHnHan
oemoHcmpayusi).

4.  V3ydeHue 3aKOHa COXPAHEHUS MEXAHMYECKOW SHEPruu (2J1eKmpoHHa:A
oemoHcmpayusi).

8 KUIIACC

Pa3znen 6. TerioBble siBjIeHMSE

OcHo6Hble  NONOJCEHUsT  MONEKVIISIPHO-KUHEMUYEeCKOU meopuu  CmpoeHus
seuecmea. Macca u pazmepvt amomos u monexyir. Onvimwsl, noomeepaicoaroujue
OCHOBHbLE NONOIHCEHUSL MONEKVIIAPHO-KUHEMUYECKOU MeopUul.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsicheHue c80lUCmM8 2a308, HCUOKOCMeEl U
MeEpPObIX Mmell HA OCHOBE NOJIONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu meopuu.
CmauuBaHue u KanuuiapHle aeienus. Teniogoe pacuuperue u cocamue.

Temneparypa. Céa3p memnepamypvl cO CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buaytpennsis  sHeprusi.  Cnocobvt  uzmMeHeHus  GHYMpEHHel  dHepeUu:
menionepeoaya u cogsepuierue pabomol. Buovl menionepedauu. menionposooHOCMb,
KOHBEeKYUsl, U3TYYeHUe.

KonuuectBo TemnoTel. Yoenvnas mennoémxocms ewjecmsa. Tennoobomer u
meniosoe pasrogecue. Ypagrnenue menjiogo2o banauca.

Ilnasnenue u omeepoesanue KpUCMALIULECKUX 8eujecms. YOoenvHas menioma
naaenenus. Ilapooopazoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvuas
menjoma  napooopaz08anus.  3aBUCUMOCMb  MeMnepamypvl — KUNneHus  om
ammocgeprozo oasnenus. Braxcnocmo 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opanus.

Hpunyunor pabomor mennosvix osucameneu. KIIJI mennosozco oOsucamensi.
Tennoswvie osueamenu u 3auuma oxkpycaroweu cpeovt (MC).

11



3axon coxpanenus u npespawenus 3nepeuu 8 mennoswvix npoyeccax (MC).
Jemoncmpayuu

1.  HaGmonenue OpOyHOBCKOTO JIBHKEHUSI.

2.  Habmonenune muddysun.

3.  HaGmronenue siBIeHUN CMauUBaHUS U KallWJUIAPHBIX SIBJICHUU.

4.  HabGmiomeHue TEMIOBOTO pacCIIMPEHUS Tell.

5. H3meHeHue naBieHHs raza NMpu U3MEHEHUH 00BbEMa M HarpeBaHUH HIIU
OXJIaXKICHUH.

6.  IIpaBuna u3mepeHus TeMIepaTyphl.

7. Bunsl Tenonepenayn.

8.  OxJaxIeHHe MpU COBEPIICHUH paboTHI.

9 Harpeanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMH.

10. CpaBHeHHE TEINTIOEMKOCTEN pa3IUUHbBIX BEILIECTB.

11. HaOmronenue KAIIEHUS.

12. HaOmroneHue NoCTOSIHCTBA TEMIIEpaTyphl IIPH TUIABICHUHU.
13. Mopaenu TEIUIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimol

1. OnbITel O OOHAPYKEHUIO EUCTBHS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKMmpOHHAA 0eMOHCIMPAYUSL).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.

3. OnbITel 10 HAOJIIOJECHUIO TEIJIOBOIO PACIIMPEHUs ra30B, XKUJIKOCTEH U
TBEPABIX TEII.

4. Omnpenenenve AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

5. OneITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH JIABJICHHS BO3QyXa OT €ro
0o0BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. Ilposepka cunome3svl TUHEUHOU 3A6UCUMOCMU ONUHBL CMOJIOUKA
HCUOKOCINU 8 MEPMOMEMPUYECKOU mpyOKe Om meMnepamypul.

7. HaGntogenue u3MeHEHMs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TeIIonepeayr U padoThl BHEITHUX CHUJI.

8. UccnenoBanue siBaeHUs TEIJIO0OOMEHA MPHU CMEIIMBAHUMU XOJIOJHOU U

ropsiueu BOJBI.

9. Onpeoenenue xonuuecmea meniomsi, NOIY4EHHO20 8000l NPU Meni00oMeHe
¢ HazpemulM MemaniudecKumM YUruHOpOM.

10. Hccnenosanue nmpoliiecca UCIAPEHUS.

11.  Omnpenenenre OTHOCUTEILHON BIAXKHOCTH BO3/1yXa.

12.  Onpeodenenue yoenvrHou meniomsl niagieHUs 1bod.

Paznen 7. JiekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. J[Ba pola 3JIEKTPUYECKUX 3apsnoB. B3aumopeiicTBue
3apsHKEHHBIX TEJL.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu 21eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YPOBHe).
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Hocumenu snexmpuueckux 3apsaoos. DleMeHmapHull 31eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsiia.

DNEeKTpUYECKUd TOK. VYcnosus cywecmeosanuss 31eKmpuyeckoeo moxd.
HNcTouyHMKN TOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrOo TOKa (TEILIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCHAX U 2a3ax.

PaGota W MOIIHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jlicoyra—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUUECKOU dHepauu 8 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIEeKTpuueckoe HampspkeHue. CONMpOoTHBIICHHE
IPOBOJHUKA. YOenbHoe conpomusnenue eeujecmea. 3akoH OMa NIl y4acTKa IIETH.
ITocnenoBaTenbHOE W MApPAJUIENIBHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHue.

ITocTosiHHBIE MarHUTHI. B3auMoaeHCTBUE OCTOAHHBIX MAarHUTOB. Macnumioe
none. Macnumnoe none 3emau u e2o 3Havenue 0ns HcusHu Ha 3emie. Onovim Ipcmeoa.
Maznummnoe none snekmpuuecko2o moxa. llpumenenue 21eKmpomacHumo8s 6 mexHuxe.
eiicmeue macnumHo20 NONA HA NPOBOOHUK C MOKOM. JINeKmpoosucamensb
nocmosanHo2o moxa. Mcnonvzoeanue snexmpoosucamenei 6 MEXHUYeCKUx ycm-
poucmeax u Ha mpaLcnopme.

Onvimur @apaoes. Henenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus 21eKmpudeckoi dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Hemoncmpayuu

1. DJEeKTpU3aLus TEN.

2. JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB M B3AMMOJICVCTBUE 3apsIKEHHBIX TE.
3. Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

4. DJIeKTpoCcTaTUYECKasi MHAYKIIHS.

5. 3aK0H COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

6. [TpoBOIHUKY U AUDIICKTPUKH.

7. MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

8. HcTouHMKM TOCTOSIHHOTO TOKA.

9. JleHcTBUS DIEKTPUUYECKOTO TOKA.

10.  DyeKTpUYEeCKHil TOK B KUIKOCTH.

11. T'a30Bblii pa3ps.

12.  HN3mepeHue CUIIbI TOKA aMIIEPMETPOM.

13.  HN3mepeHue 3IeKTPUUECKOTO HAMPSKEHUS! BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONMPOTUBJICHUH.

15. B3aumopneicTBHE MOCTOSSHHBIX MAarHUTOB.

16. MopgenupoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHUS MOJHOCOB MAarHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.
18.  OmneIT Opcrena.

19. MaruuTtHoe nosue Toka. DJIEKTPOMarHur.

20. JlericTBHE MAarHMTHOTO IOJS HA TPOBOJHUK C TOKOM.

21. DnekTpoaBUraresib NOCTOSTHHOTO TOKA.

22. HccnenoBaHue SIBIEHUA dJIEKTPOMATHUTHOW MHIYKIUU.
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23.  OmnbiTel @apajes.

24. 3aBUCHUMOCTb HANpaBJICHHUS HWHAYKIHMOHHOIO TOKAa OT YCIOBHHA €ro
BO3HMKHOBEHUS.

25. DIeKTporeHeparop NOCTOSIHHOTO TOKA.

Jlabopamopnuie padomul u onvimul

1. OnpiTel 1O HAOMIOACHHUIO JJICKTPU3AIMH Tl HHIAYKIUEH U Tpu
CONPUKOCHOBEHHH.

2. UccnenoBanne AeMCTBUS BJIEKTPUYECKOTO TOJIE HAa TNPOBOAHUKUA U
JIUDJICKTPUKH.

3. COopka u npoBepka paboThI IEKTPUYECKOMN IIEMU OCTOSHHOTO TOKA.

4. N3mepenue u peryaupoBaHue CUIIbI TOKA.

5. N3mepenue u peryanpoBaHue HAMPSKEHUS.

6.  HUccrneoosanue 3asucumocmu cuivl mokd, uoywe2o yepes pe3ucmop, om
CONPOMUBNEHUS Pe3UCMOPA U HANPANCEHUS. HA Pe3UCOpe.

7. Onvimei, oemMoHcmpupylowjue  3a8UCUMOCTb 9N1EeKMPULEeCcKo20

conpomueleHuA leOGO()HMKCl om eco a]ZMHbl, I’ZJZOM/;CZ()M nonepevHoco cevyeHusa u
mamepuaida.

8. Ilposepxa npasuna cnodcenus HANPAXCEHUU NPU NOCIEO08AMENbHOM
COeOUHeHUU 08X Pe3UCHOPO8.

9. Ilposepxa npasuna 0na cuibl MoOKa HpU NAPATLIETILHOM COEOUHEHUU
Pe3UCMOPO8.

10.  Omnpenenenue padOTHI AJAESKTPUUESCKOTO TOKA, HUIYIIETO YePe3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISAEMOM Ha
pe3ucrope.

12.  HccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JaMIIOUYKY, OT
HANpsHKECHHS Ha HE.

13.  Onpeodenenue KII/[ nacpesamerns.

14. HccnenoBanue MarHUTHOTO B3aUMOJICHMCTBUS MOCTOSIHHBIX MarHUTOB.

15. MN3yueHwe MarHUTHOTO TIOJSI TIOCTOSIHHBIX MArHUTOB TMpPU  UX
00BEIMHEHUY U Pa3/ICJICHUN.

16. HccrnenoBanue OEHCTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBHUS
KaTyIIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. N3yueHue AeCTBUSI MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19.  KoncmpyuposaHnue u uzyyerue pabomsi 31eKmpoo8ueames.

20. HNsmepenue KII/] snexkTpoaBUraTeaIbHON yCTAHOBKHU.

21. OnbeITel TO WCCIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHON WHAYKIIWU:
HCCIIEIOBAHNE U3MEHEHU 3HAUEHUS U HAMPABJICHUS UHIYKIIMIOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHUSA
Mexanuueckoe ABWKeHHWe. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHUA. PaBHOMepHOE MpsSMOJIMHEHHOE
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nBwxenue. Hepasnomepnoe npsamonuneiinoe ogudicenue. CpenHsisi u MeHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopennoe  npamonumeunoe ogudxcenue. (CBOOOTHOE
nagenue. Onvimot I anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenshoe yckopenue.

[lepBoiii 3ak0oH Hprorona. Bropoi 3akon Herotona. Tperuit 3akon HproToHa.
Ipunyun cynepnozuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOJIbICeHUs, CUIa
MpeHUs NOKosl, Opyaue Uuobl MpPeHUs.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nageHus. /euscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOUYKH. AOconomno meépooe meno. Pasnosecue
MeEpPO02o mena ¢ 3aKkpeniéHHou ocbio 8paujenuss. MoMeHT cunibl. [lenmp msaoscecmu.

Nmnynsc Ttena. Mzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXPaHEHHS
nmnyibsca. PeaktuBnoe asuxenue (MC).

Mexanuueckast paboTa 1 MOIIHOCTB. PaboTa cuil TSXKecTu, ynpy2ocmu, mpeHus.
Cesazb  omepeuu u pabomsi. lloTeHIMabHAST SHEPIrUsl Tena, MOAHITOrO HaJ
MOBEPXHOCTBIO 3eMIU. [lomenyuanvhas snepeus cocamou npyxcunsl. Kunernueckas
sHeprusd. Teopema o Kumemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHUH.

Hemoncmpayuu

1.  HaGmroneHue MEXaHMYECKOIO IBM)KEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEI
OTCYETA.

2. CpaBHeHME IyTE M TPACKTOPHUM IBHUYKEHUS OJHOIO M TOIO XK€ Tela
OTHOCUTEJIBHO Pa3HBIX TEJI OTCUETA.

3. N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

5.  HaOmroneHue nqBUKEHUA Tena Mo OKPY>KHOCTH.

6. HaOnronenne MexXaHUYECKUX SIBJICHUM, MPOUCXOJAIIMX B CHUCTEME

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

7. 3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl Tela U JAEHUCTBYIOIIEH HA HETO
CUJIBI.

8. Hab6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUU TEJI.

0. N3meneHne Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. Ilepemaua uMiryabca py B3auMOJICUCTBUU TEN.

11. TlpeoOpa3oBaHusi YHEPTUU TIPU B3AUMOJICHCTBUH TEII.

12.  CoxpaHeHue UMITyJIbca PU HEYNPYTOM B3aUMOJAECHCTBUU.

13.  CoxpaHeHue uMITyJibca NMpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOmroneHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHre MEXaHUYEeCKOM SHEPrUM MpU CBOOOTHOM NaJICHUH.

16. CoxpaHeHue MEXaHMYECKOM OJHEpPruu NpPH JBWKEHUU Tela IMOJ
JNEUCTBUEM IIPYKUHBI.
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Jlabopamopnwie pabomul u onvimoul

1.  Koucmpyupoeanue mpaxma 0751 pazeoHa u 0aibHeuue20 pagHoOMepPHO20
OBUINCEHUS WLAPUKA UTIU TETIeHCKU.

2. OrnpeneneHue CpeiHEM CKOPOCTU CKOJIbKEHUS OpycKa WM JBUXKEHUS
[IAPUKA 10 HAKJIOHHOU IUIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBHXKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU NMPU PAaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. llposepra cunome3swvi: eciu npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HayaIbHOU CKopocmu nymu OMHOCAMCA KAK pﬂd HeYemmwix qucesnl, mo
coomeemcmeyrouwue npomessICymKu e6pemeru O0OUHAKOGDIL.

6.  HccinenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHSI OT CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenue ko3PphuiieHTa TPEHUSI CKOJIbKECHHUS.

8. Ornpenenenne KECTKOCTH NPYKUHBI.

0. Onpenenenre paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUH TeJa

110 TOPU3OHTAIHHOU MOBEPXHOCTH.

10. Omnpenenenve pabOThl CHJIBI  yOPYTOCTH TIpU  TOABEME Tpy3a
C UCIOJIb30BaHUEM HETIOJIBHXKHOTO U TIOJABUKHOTO OJIOKOB.

11. HN3ydeHue 3aKOHA COXPAHEHHUS YHEPTUH.

Paznen 9. Mexanuveckue KoJie0aHUs U BOJTHBI

KonebarenbHoe npmxenune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: TEPHO/I,
4acToTa, aMImuTyga. Mamemamuyeckui u npyscunHvii maamuuku. [Ipeepawenue
9HepauU npu Ko1ebamenbHOM 0BUNCEHUU.

3aryxaromue konedanus. BeiHyxkaeHHbIe Koaebanus. PezoHaHc.

Mexanuueckue BoJIHBL. CBOHCTBAa MEXaHUYECKUX BOJH. [IpodonvHblie u
nonepeumvle 80HbL. [{MUHA 80IHbI U CKOPOCb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MEEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompadicenue 38yka. Hngpaszsyx u

VIbMPA3BYK.

Hemoncmpayuu

1. HaOmronenne xoseOaHUM Tea MOJ NEWCTBUEM CHIIBI TSKECTH U CHJIBI
YIOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

3. HalGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.

4.  PacmpocTpaHeHue IPOJOJIbHBIX U MONIEPEUHBIX BOJIH.

5. HaGmonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol
1. Onpenenenyue YacToThl M Tepuoda KoJieOaHMM MaTeMaTH4eCKOro
MasiTHUKA.
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2. Ornpenenenre 4acTOThl M NEpUOa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
(2/1eKMmpPOHHAA 0eEMOHCIMPAYUSL).

3. HccnenoBanue 3aBUCUMOCTH TIEpHUOa KOJICOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT IJWHBI HATH.

4.  HccnemoBanue 3aBUCHUMOCTH MepHoja KojeOaHUW  MPYKUHHOTO
MAasiTHHKA OT MAacCChl Tpy3a (21eKmMPOHHAA OEMOHCMPAUU).

5. [TpoBepka HE3aBUCUMOCTH MEpHOJIa KoJaeOaHu Tpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OneIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb TMEpHOoJa  KoyieOaHUMU
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne  yckopeHHss  CBOOOJHOTO  TAACHUS  (271eKmpOHHAA
demoncmpayusi).

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI

DJICKTPOMAarHUTHOE  MOJIE.  DJIEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
IneKmpoMasHummslx 60aH. ILllkana anexkmpomacHummubix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 80JIH O COMOBOU CEA3U.

DJlekTpoMarHuTHas mnpupoja cBeta. CKOpocTh cBeTa. BonaHOBBIE CBOMCTBA

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnsie pabomuot u onvimor*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
tenedona.

Paznen 11. CBeToBble SIBJICHUA

JlyueBas Mmojzenb cBera. Microunuku cBera. [lpsamonuneiinoe pacnpocmpamneHue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axoH
ompasicenus ceema.

[IpenomiieHne cBeTa. 3aKOH mOpenomyieHusl cBeta. [lonnoe 6HympenHee
ompadicenue ceema. Flcnonvzosanue noOAHO20 GHYMPEHHE20 OMPANCEHUSA 8
ONMUYECKUX c8emoB8ooax.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema g@omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopykocmo u
0aIbHO30PKOCMb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvr Hvromona. Cnooicenue
CNEeKMpalbHbIX YEEMO8.

Hemoncmpayuu
[IpssMonMHEHOE pacTIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

ONTHYECKUNA CBETOBO/I.

SNk LD =
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Xon nydyei B coOuparolei JImH3e.

X0 qyder B pacCEUBAIOLIEHN JIMH3E.

[TonyyeHnue n300pak€HUi ¢ TOMOIIBIO JINH3.

[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
10.  Mopens ria3sa.

11. Pasnoxxenue 6e10ro cBETa B CIEKTP.

12.  Tlomyuenue O6enoro cBeTa MpH CIOKEHUHU CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimoul

O X

1. HccnenoBanue 3aBUCUMOCTH yria OTPAKEHUSI CBETOBOIO Jiyda OT yria
najeHusl.

2. N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO JIyda OT yrIJia
naJeHUs] Ha TPaAHUIIE «BO3TYX—CTEKIIO.

4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue (GOKYCHOTO pacCTOSIHUSI U ONITUYECKOM CUJIbI COOMparolen
JIVMH3BI (21eKMPOHHAA 0eMOHCMPAYUsL).

6. OneITel MO Pa3lOKEHHIO OEJI0oro CBETa B CIEKTP (271eKmpoHHas
oemoHcmpayusi).

7. OnbITEl 0 BOCHOPUSITUIO 1IBETA MPEIAMETOB MPU UX HAOIIOJCHUU uepes

LIBETOBbIE (DUIIBTPBI.

Pa3gen 12. KBanTOBbBI€E IBJICHUSA

Onvimel Pezepgopoa v mnaHeTapHas Mojelb atoma. Monens aroma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeot.

PanuoaktuBHOCTE. Anbgha-, 6ema- u eamma-usnydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomnozco siopa. Mzomonwl. Paouoaxmueénvie npespauyeHus.
Ilepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAaCCOBOIO 4YHUCET.
Peaxyuu cunmesa u denenus soep. Ucmounuku snepeuu Connya u 36¢30 (MC).

AnepHas sHepreTuka. /leiicmeus paouoakmueHvbiX U3NYYEHUN HA JHCUBbIE
opeanuzmol (MC).

Jemoncmpavyuu
CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnekTpsl pa3IMvHbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpexoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

Peructpanus nznydeHusi IpUPOJAHBIX MUHEPATIOB U MPOAYKTOB.
JIaﬁopamopubze pabomuel u onvimul

VAL

1. HabnwooeHnue cniowiHblX U TUHEUYAmMbLX CHEKMPOS8 U3TYYeHUs.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTHM YACTUIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusimM) (21eKmpoHHaA OeMOHCIMPayUs).

3. N3mepenue pagnoakTUBHOTO (POHA (971€KMPOHHAA OeMOHCMPAayUs).
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IHoBTOPHUTEIHLHO-00001IAO I MOYIb

[ToBTOpHUTENHEHO-00001IAIOIINN MOAY/Ib IPEIHA3HAYECH JJI CUCTEMAaTU3aluu U
00001IEeHHS TPEAMETHOTO COACPKAHMS U OTBITA ACSITEIbHOCTH, TPUOOPETEHHOTO NPU
M3Y4YEHUU BCEro Kypca (PU3UKH.

[Ipy M3y4eHUM TAHHOTO MOJAYJIS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYHMBAETCS JOCTUKEHUE NPEIMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX Pe3yIbTaTOB 00yUeHUs, (POPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOA0B UCCIIEIOBAHNUS SIBJICHUI IPUP OB
U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBIACHATh (PU3NUECKUE SIBICHUS, NPUMEHSISA
NOJIyYCHHBIC 3HAHMs, pelmarb 3aJadyd, B TOM 4YHUCJIE Ka4eCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AESTEIBHOCTHBIM XapaKTep JaHHOIO pa3zielia peanu3yercs 3a
CYET TOTO, YTO y4YalMecs BBITOJIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIYYEHHBIX 3HAaHWW paclo3HaBaThb M HAYYHO OOBICHATH
(u3nUecKue SBIECHUA B OKPYKaIOIIEH MPUPOAE U MOBCETHEBHON KU3HU;

" MCHOJIB30BaTh MO/ PYKOBOACTBOM II€1arora Hay4yHble€ METOJbI UCCIEIOBAHUS
(¢u3MYEeCKUX SABICHUW, B TOM 4YHCJE I HPOBEPKH THUIOTE3 U MOIYYEHUs
TEOPETHYECKUX BBIBOJOB;

" OOBSACHATH C OMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYXIECHHS C
[EJaroroM Hay4Hble OCHOBbI HauOoiee BaXKHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUI, HampuMep, MPaKTUYECKOTO HCIOIb30BAaHUS Pa3IUYHBIX HCTOYHUKOB
DHEPIUHA Ha OCHOBE 3aKOHA IIPEBPAICHMSI U COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEPTHUH.

Kaxxas u3 TeM JaHHOTO pas3zelia BKIIF0YAeT 3KCIEPUMEHTAIIBHOE UCCIIEOBAaHUE
00001IatoNIero xapakrepa Ha YCMOTpPEHHUE IeJarora M Impu ero nomomu. Pazgen
3aBepuIaeTcss MPOBEACHUEM JTUAarHOCTHYECKOM M OIIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IIpyMepHBbIE KOHTPOJIbLHO-U3MEPUTEIbHbIE MAaTEPHUAJIbI

Hrorosbliii TecT o pusnke 7 Kiaacce

1. YTo U3 nepeunciIeHHOro OTHOCUTCS K (PM3NUECKUM SIBICHUSAM?
1) monexyna 2) niaBieHHE 3) xunomerp 4) 3010TO

2. YTo U3 nepeyrcieHHOro sBiseTcs (pU3n4ecKoi BeTUUYUHON?
l)cekynma  2) cuna 3) Bart 4) Jxoynb

3. Uro siBnseTCs eMMHULIEH Macchl B MeXAyHapOAHOU cUCcTeMe eMHuULL?
1)kunorpamm 2) Barr 3) Hetoton  4) /Ixoyinb

4. Ilpn u3MepeHuu JUIMHBI KapaHJamia JIMHEUKON C [EHOW JieneHus | ¢M y4eHHMK ONpeneni, 4To
MCKOMasl JUIMHA JIKUT MEXIY mTpuxamu ¢ uuppamu 14 u 15. Kak npaBuiabHO 3anmucarh pe3ynbTaT
U3MEpPEHHUs?

)14+l em  2)14+2cm 3) 15+l em 4) 1540,5 cm

5.Teno coxpaHnsieT cBoil 006EM 1 (hopMy. B KakoMm arperaTHOoM COCTOSIHUM HaXOJUTCS BEIIECTBO?
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1) B xunkom 2) B TBEpAOM 3) B Ta3000pa3HOM  4) MOXKET HaXOJIUTHCS B JIFOOOM
COCTOSTHUH
" B A
6. Ha puc. M3o0paxkén rpaduk 3aBHCHUMOCTH IMyTH OT BPEMEHH IPHU
PaBHOMEPHOM JIBH)KEHUH OTPEACTUTE CKOPOCTh JIBHKCHHS 12 b
1) 4m/c 2)2wm/c 3)0,25m/c 4)8 m/c .
7. Temmo o0bémoM 20 cM>® COCTOMT M3 BEleCTBa INUIOTHOCTBIO 7,3 r/em®. 4 L
KakoBa macca tena?

1)0,146r  2) 146r 3) 2,74r 4) 2,74 xr

8. C kako¥ CUJION MPUTATUBAETCA K 3€MJI€ TEJIO Maccoil 5 Kr?
1)SH 2) S kr 3)50H 4) 50 kr

9. Kakoe maBieHue oKa3bIBaeT CTOJIO BOAKI BEICOTOU 10M?
1) 10 I1a 2) 1000 Ila 3) 10000 ITa 4) 100000 ITa

10. Tpu Tena oguHAKOBOTO 00BEMA MOTHOCTHIO IOTPY>KEHBI B OJIHY U TY )K€ )KUIKOCTh. [lepBoe Teno
OJIOBSTHHOE, BTOPOE - CBHHIIOBOE, TPEThE TeINIO JiepeBsiHHOE. Ha kakoe U3 HUX AEMCTBYET MEHbIIas

apxumenoBa cuia?
1) Ha 0JIOBSIHHOE 2) Ha CBHHIIOBOE 3) Ha nepeBsIHHOE
4) Ha BCe TpH TeJjla apXUMEI0Ba CHIIa AEMCTBYET OJJUHAKOBO.

11. AtmocdepHoe naBiieHHE Y TOIHOXKHUSI TOPBI:
1) MeHbI1Ie, YEM Y BEPIINHBL, 2) Gombllie, YeM Y BEpIINHBL;
3) Takoe e Kak Ha BEpIIUHE; 4) HEBO3MOKHO OTBETHUTb.

12. Kakum pu3rgeckum mpudopoM U3MEPSIOT JaBIICHUE BHYTPH KUIKOCTH?
1) repmomeTpoM  2) maHOMeTpoM 3) GapomeTpoM  4) TUHAMOMETPOM

13. B xakoM cityyae coBepIaeTcs MexaHuueckas padoTa:
1) Ha cTOJIE CTOUT THPS; 2) Ha TIPY’KUHE BUCHUT TPY3; 3) TPAKTOP TSIHET MPHIIETI;
4) ciopTcMeH TTpo0exa Kpyr Mo CTauOHYy.

Kiroun k Texcty KUM

11213/4(5(6|7[8|9]10|11]12]13

2117111211 (2(3|4]4]2|2]|3

Tabauna IlepeBon 6a1710B K 5-0a/171LHOMH 0TMeETKe

bannsl OTtMmeTKa

11-13 GaiioB OtMmeTKa «5»
8-10 6amnoB OtMmeTKa «4»
5-9 G6amnos OtMmeTKa «3»
0-4 6amioB OTtMmeTKa «2»
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HTorosblii TecT no ¢pusuke 8 kiace

1. BHyTpeHHsIsl SHEpTHsl CBUHIIOBOTO TEJIa H3MEHUTCS, SCITH:
a) CWIILHO YJIApUTh TI0 HEMY MOJIOTKOM;
0) MOTHATE €T0 Hall 3eMIICH;
B) OPOCHTH €r0 TOPHU30HTAIBHO;
T') U3MCHUTH HEJIb34.

2. Kakoii Buz Temonepeaayn HabIr0aeTcs Ipyu 000rpeBaHul KOMHATHI OaTapeeil BOASHOTO OTOIICHUS?
a) TETIOMPOBOJHOCTB;
0) KOHBEKITHS;
B) U3JTy4YCHHUE.
T') BCEMH TpeMs CITOCO0aMH OTHHAKOBO.

3. Kakas ¢pusuyeckas BennunHa 0603HayaeTcsi OyKBOH A U UMEET pa3MepHOCTb [foic/ke?
a) yAebHas TeTUIOEMKOCTb;
0) yIenpHas TETUIOTa CTOPAaHUs TOTUIHBA;
B) yIeNIbHAs TEIUIOTA TUIABJICHHS;
T') yaedbHasl TEIUI0Ta MapooOpa30BaHusI.

4. B mpotiecce KUTICHHUS TEMIIEPaTypa KUIKOCTH. . .
a) YBEITUIUBACTCS;
0) HEe U3MEHSIETCS;
B) YMEHBIIIaeTCs;
T') HET MPaBUIIBHOTO OTBETA.

5. Ecau Tena B3aMMHO OTTaJIKUBAIOTCS, TO 3TO 3HAYUT, YTO OHH 3aPSDKEHBI ...
a) OTPHUIATENHHO;
0) pa3HOMMEHHO;
B) OJTHOMMEHHO;
T') TTOJIOKUTENBHO.

6. CompoTHBIICHHE BBIYHCIIAETCS 10 (hopMyIIe:
a) R=1/U; 0) R=U/;
B) R = U*]; I') NpaBWIBHON (OPMYJIBI HET.

7. VI3 Kakoro moJiroca MarduTa BRIXOOAT JIMHUK MAarHUTHOTO IMOJIst?
a) U3 CEBEPHOTO; 0) U3 FOKHOTO;
B) U3 O0OUX TOJIOCOB; T') HE BBIXOJIAT.

8.Ecnu anexTpryeckuii 3apsy] IBHKETCSI, TO BOKPYT HETO CYIIECTBYET:
a) TOJBKO MarHUTHOE TI0JIC;
0) TOIBKO IEKTPUIECKOE TIOJIE;
B) M 9JICKTPUIECKOE U MarHUTHOE TI0JIE;
') HUKaKOT O TIOJIS HET.

9. Yron Mex Iy majgaromyuM U OTPaXeHHBIMH JTydamMu paBeH 60 rpagycoB. Uemy paBeH yroi OTpaxeHHs ?
a) 20 rpagycos; 6) 30 rpamycos;
B) 60 rpamycos; B) 0 rpagycos.

10. Kakoe n3o0paxeHHe NOIy4aeTcs Ha ceTyaTKe ria3a yesloBeKa?
a) YBEJIIMYEHHOE, JICHCTBUTEIHHOE, IIEPEBEPHYTOE;
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0) yMEHBIIICHHOE, JIEHCTBUTEILHOE, IIEPEBEPHYTOE;

B) YBEITUYECHHOE, MHUMOE, MPSIMOE;

') YMEHBIIICHHOE, MHUMOE, TIPSIMOE.
11. Kakoe KoIu4ecTBO TEIIOTHI HEOOX0IUMO COOOIIUTH BOJIe Maccol 1 xe, uroObl HarpeTs ee oT 10° mo 20°
C? VY nenbHas TerioeMKocTh Boabl 4200 [owc/xe - °C?

a) 21000 /c; 6) 4200 /frc;

B) 42000 o r) 2100 Zoc.

12.Kakoe KOoIH4YecTBO TEIIOTHI BBIJICIUTCS B TIPOBOJIHUKE COMpOTUBIICHHEM | Om B TeueHHe
30 cexynn npu cuie Toka 4 A?

a) 1 [, 0) 8 [oc

B) 120 [oxc; r) 480 /.

13. Pabota, coBepmenHast TokoM 3a 600 cexynn, cocrapmsieT 15000 Jorc. Yemy paBHa MOIITHOCTH TOKa?

a) 15 Bm; 0) 25 Bm;
B) 150 Bm. r) 250 Bm.
Kirroun k rekcty KUM

1121345678910 11 1213

a|6|/B|0O|B|la|B|B|O|O|B| T | O

Tabauua IlepeBon 06217108 K 5-0a/171bHOH 0TMETKe

bannsl OTMeTKa

11-13 6autoB OTMeTKa «5»
8-10 6amnoB OT1MeTKa «4»
5-9 6auioB OtMmeTKa «3»
0-4 6amioB OTtMeTKa «2»

HTrorosbiii TecT mo gusuke 9 Kiace.

1. Inst kaxxa0ro GU3N4ecKoro MOoHATHS U3 TIEPBOro CTOI0A MoA0epUTe COOTBETCTBYIOIIUN IpUMED
U3 BTOPOTO CTONOIA.

OU3NYECKUE ITOHATUA I[MPUMEPBI
A) duzndeckasi BeTUIMHA 1) unTepdepeHuus
b) enuana hUzNYECKON BEITMIMHBI 2) CHEeKTPOCKOII
B) ¢usnueckuii npudop 3) uactota
4) repr
5) nmucnepcus
A b B

2. Maspuuk M J€BOYKA TSAHYT BEPEBKY 3a IMPOTHBOIOJIOXKHBIE KOHIBI. /IeBOUKa MOXKET TAHYTH C
cuiioii He 6onee 50 H, a manpunk — ¢ cunnoit 150 H. C xakoii cuioif OHM MOTYT HaTsHYTh BEpEBKY,
HE C/IBUTasiCh, CTOSI HA OJJHOM MecTe?

1)50 H
2) 100 H
3) 150 H
4)200 H
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v, M/e
3. Ha pucynke mnpencraBieH rpaduK 3aBUCHMOCTH  CKOPOCTH 51
BEJIOCUNIEANCTa OT BPEMEHH. 3a MepBble 2 C JBIKEHUS KUHETHYECKas

44.
SHEPIUs BEJIOCHUIIENCTA YBEIHUUIACK.

31
1) B 2 paza

2 1
2) B 3 pa3a 14
3) B4 paza

0

4)B 9 pa3

4. Jluck paBHOMEPHO BpallaeTcs BOKPYI OCH, KOTOpas INEPIEHIUKYJsSpHA IJIOCKOCTU JHUCKa U
IIPOXOJUT Yepe3 ero LeHTp. K MmiockocTu aucka MpUIKIUIM MEJIKHE NECUMHKU. YeTblpe yueHHuKa
HApUCOBAIH rpadUK 3aBHCUMOCTH MOIYJISI CKOPOCTH V MECYMHKH OT e€ paccTosiHus R 1o meHTpa
nucka. Kakoil rpaguk siBisieTcst npaBuiIbHbIM?

® ®

® @
v v v |/ v l/
"(, 0 R 0 R

0

D1
2)2
3)3
4)4

5. B cocyn akkypaTHO HajlWiId, HE IepeMelInBas, MeAHbIM Kymopoc u Boay. CHawanma cocyn
MOMECTHJIM B XOJIOJWJIBHUK, a 3aTeM IepecTaBWId B TEMIYH0 KOMHATy. UYTo Hpou30HAET co
CKOpOCThIO 11D Py3un?

1) yBenuuures
2) yMEHbILIUTCS
3) HE U3MEHUTCS

4) OTBET 3aBUCHUT OT aTMOC(HEPHOTO AABJICHUS
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6. Ha pucyHke npuBeeHbI CXEMBbI TPEX IIEKTPUUYECKUX LieTieil. B Kakux 13 HUX JJaMIO4Ka HE TOPUT?
DNEeKTPUYECKHUE KITIOYH BE3/I€ PA30OMKHYTHI.

| ®%)’-ﬁ] ® ®

1) Tonpko A

\
\

2) Tonpko b
3)AuB
4)buB

7. C mOMOIIBIO TOHKOW cOOMpAIOIIe TMH3BI YUSHUK X04eT MOJYyYHTh n300pakeHue npeamera AB,
pac-NoJI0KHUB €r0 OTHOCUTENIBHO JIMH3bI TAK, KaK IOKa3aHO HAa PUCYHKE.

-

0

N T TP T T
\T [ [1T& 1 [lo

W3 npey10’keHHOT0 TIepeyuHs YTBEpKACHUH BBIOEpHUTE JBa IPABUIIBHBIX. Y KaKUTE UX HOMEpa.

1) U306paxenue npeamera OyAeT yMEHbIIEHHBIM.

2) PacctosiHue ot Touku B 10 1MH3BI O0I1bIIIE, UEM PACCTOSIHHUE OT JIMH3BI 0 U300paxeHust Touku B.
3) PaccrosiHue OT TOUKH A 10 TUH3bI MEHbILIE PACCTOSIHUS OT JIMH3bI 10 H300pakeHUs TOUKH A.

4) Paccrostaue oT TOYkM B 10 NMWH3BI Ha 2 KIETKM MEHBIIE, YeM PACCTOSHHE OT JIMH3BI JIO
n300pakeHust TOuku B.

5) Jlunus, coenuustomas Touku A u B, Oyner nmapajmiensHa JIMHUU, COSIUHSIONIEH U300paKeHUs
Touek A u B.

8. Kamenp nexut Ha JHE cocyaAa, MOJHOCThIO MOTPYXEHHBIM B BoAy. M3meHutcs nau (M ecnu
W3MEHUTCS, TO KaK) JaBJICHWE KaMHs Ha JHO, €CJIM B BOJAY J00aBHUTHh MOBapeHHYIO coiib? OTBET
MOSICHUTE.
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9. Teno maccoit 2kr npmkercs ¢ yckopenuem 0,5m/c?. Uemy paBHa paBHOAEHCTBYIOMIAS CHII,
JEHCTBYIOLIUX HA TEJO?

Kuntoun k recty KUM

I [213]4|5|6]7 8 9

34211142 |1]4]| 34| ymenspmutesa | |H

Tabmuna [TepeBoa 6amIoB K 5-0a/UIEHOM OTMETKE

Bamnsl OTMmeTKa

8-9 OaioB OTtMeTKa «5»
7-8 GamnoB OtMeTKa «4»
5-6 6amios OtMmeTKa «3»
0-4 6amioB OtMmeTKa «2»

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEIMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHU A

B nenom pesynbratel ocBoeHHs oOydaromumucs ¢ 3[1P yueOHOro mpeamera
«Du3uka» TOJDKHBI COBMAAaTh C pe3yJbTaTaMH padoueii MporpaMMbl OCHOBHOI'O
ob1ero oOpa3oBaHusI.

HaunGoiee 3HaUMMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbraTte nzyuenus Gpu3uKy Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHMS y
oOyuarorerocs ¢ 3I1P OynyT cdopMupoBaHbl cleAyOMKe TMIYHOCTHBIE PE3yIbTaThl B
JacTH:

1) maTprOTUYECKOTO BOCITUTAHUS

IIPOSIBJIECHUE MHTEPECA K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3nYeCcKO HAYKH;

IIEHHOCTHOE OTHOIIICHUE K TOCTH)KCHUSAM POCCUUCKUX YUEHBIX-(PU3HKOB,;

2) TpaXIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYK/IEHUU OOIIECTBEHHO-3HAYUMBIX U
TUYECKUX TMPOOJEM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHHUEM JTOCTKCHHMA
bu3uKY;

OCO3HAHWE BAXHOCTU MOPAIBHO-ITUYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 5CTETUUYECKOT0 BOCIIUTAHUS:

BOCIIPHUSTUE SCTETUYECKUX KAYECTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;
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4) LEHHOCTH HAyYHOT'O IMO3HAHUS:

OCO3HaHUE LEHHOCTU (PU3NUECKON HAyKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BAXKHEUILIEW COCTABIAIOIIEN KYJIbTYPHI;

pa3BUTHE HAYYHOW JIOOO3HATENPHOCTH, HWHTEpeca K HCCIIeI0BaTEIbCKON
NEeSATENbHOCTH;

5) bopMupOBaHUA KyIbTYPbI 3J0POBBS M SMOIIMOHATIBHOTO OJIArOMOTYYHs:

OCO3HAaHME LIEHHOCTM 0Oe30macHoro oOpa3a JKH3HMU B  COBPEMEHHOM
TEXHOJOTMYECKOM MHUPE, BAXKHOCTH IPaBUJl OE30MIACHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JI0pOTrax, ¢ AMEKTPUUECKUM U TEIJIOBBIM 000OPYI0BAaHUEM B IOMAIIHUX YCIOBHUSAX;

c(OpMUPOBAHHOCTH HaBbIKa PEQIIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY
M TaKOTO K€ MpaBa y APyroro 4eloBeKa;

6) Tpy10BOTO BOCIIUTAHUS:

7) aKTHBHOE y4yaCTHUE€ B PEIICHUU MPAKTUYECKUX 3ahay (B paMKax CEMbH,
o0pa3oBaTeNpbHONl  OpraHW3alyy,  HACEJIEHHOrO0  IyHKTAa, POJHOIO  Kpas)
TEXHOJIOTHYECKOW M COLMAIbHOW HANpPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
(bU3HYECKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY U3YUEHUIO MPOodecCuid, CBA3aHHBIX ¢ (PU3UKOII;

8) AKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTalMsd Ha MNPUMEHEHUE (PU3MYECKUX 3HAHUW I pEIICHUs 3aJad B
00JIaCTH OKpYXarolel Cpenbl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOMXHBIX
IIOCJIEICTBUN JUIsl OKPY KarOLIEN Cpeibl;

OCO3HaHUE TIJ00AJIBHOIO XapakTepa 3KOJOTUYECKUX MpoOieM U myTedl ux
peLIeHus;

9) amantanuy K U3MEHSIOIUMCS YCIOBHSIM COLMAIIBHOMN U IPUPOJAHOM CpEeIbL:

NOTPEOHOCTH BO B3aUMO/IEHCTBUH MPU BBIIOJIHEHNUU UCCIIE0BaHUN U IPOEKTOB
($u3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

NOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTHM 4Ye€pe3 MPAKTHYECKYIO
NEeSTENbHOCTD;

NOTpeOHOCTh B ()OPMHPOBAHUN HOBBIX 3HAHUH, B TOM uucie GOpMyIUpOBAThH
UJIEU, IOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JacTu
busuKy;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PM3HMUECKUX 3HAHUM;

CTpPEMJICHHE aHAJU3UPOBATH U BBISABIATH B3aUMOCBSI3U MPUPOJBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JCUCTBUM C Yy4E€TOM BIUSHHA Ha OKPYXAIOLIyK Cpeny,
BO3MOKHBIX INI00QJIbHBIX MOCIEACTBHIA.

METANPEAMETHBIE PE3YJIBTATHI

Osnaoenue ynueepcanbHblMu y4eOHbIMU NO3ZHABAM E/IbHLIMU OCUCHBUAMU:

1) 6a30BbIC JIOTHYCCKHUE ICHCTBUS:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC TPU3HAKH OOHEKTOB (SIBJICHUN);

yCTaHABIMBATh CYIIECTBEHHBIA NPHU3HAK KJIaCCHU(PUKAIUKA, OCHOBAHHS IS
000011IeHNs U CPAaBHEHHS,;
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BBISIBJIAITH 3aKOHOMEPHOCTH W MPOTHBOPEUHUSI B paccMaTpUBaeMbIX (akKTax,
JTAHHBIX ¥ HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;

BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIC CBSI3U MPU U3yUYCHUN (PU3HUECKUX SIBJICHUI
Y MPOLIECCOB, TPOBOUTH BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIJIIOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (DU3MUECKUX BEIUYWH, MPU
HEOOXOJIMMOCTH MOJT PYKOBOACTBOM YUUTEINS;

BbIOMpaTh CIOCOO pemieHus ydeOHOW ¢u3nyeckoil 3amayu  (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pEIICHUs, BBHIOOp HauOoyiee MOIXOANIEIO0 € Y4ETOM
CaMOCTOSITENIbHO BBIIEIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbIE UCCIEIOBATEIBCKUE JEHCTBUS:

UCITI0JIb30BATh BOIPOCHI KaK MUCCIIEIOBATEIbCKUNA HHCTPYMEHT MMO3HAHUS;

OPOBOJUTH MO IUJIAHY OIBIT, HECIOXKHBIM (U3MUECKU IKCIIEPUMEHT,
HEOOJbIIIOE  HccleoBaHUEe (PU3UYECKOro SBJICHHS, NPU HEOOXOAMMOCTU TMOJ]
PYKOBOJICTBOM YUYUTEJS;

dbopmynupoBaTh O00O0OIIEHUST W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJIIOACHUS, OIIbITa, UCCIEAOBAHUS C OMIOPOM HA IJIaH/aITOPUTM.

3) paboTa c uHdopmanuei:

MPUMEHSITh PA3JIMYHbIC METO/Ibl, HHCTPYMEHTBI U 3aMPOCHI ITPU MOUCKE U 0TOOPE
MH(pOpMaAIUU WM JaHHBIX ¢ YYETOM IMPEUIOKEHHON yuyeOHOU (pM3HUecKoi 3ajauH,
MIPU HEOOXOIMMOCTHU O] PYKOBOJCTBOM YUUTEJIS;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh UH(MOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABIICHHUS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYI0  GOpMY  TPEICTaBIICHUS
uHpOpMaAIMU Y WUIIOCTPUPOBATH pEIlIaeMble 3aJaud HECIO0XHBIMU CXEMaMH,
JuarpaMMaMu, UHOM TpadUuKoi U UX KOMOMHAITUSIMU, TTO/] PYKOBOJICTBOM YUHUTEIIA.

Osgnaoenue YHUGepcanbHbIMuU yueoHviMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmieHue:

B X0/J1¢ 00CYXK/JIeHUs y4eOHOT0 MaTepuaa, pe3yabTaToB JJabopaTOPHBIX paboOT 1
MIPOEKTOB 3a7[aBaTh BOMPOCHI O CYIIECTBY 00CYK/1aéMOU TEMbI U BbICKA3bIBaTh UCH,
HalleJICHHbIE Ha PEIICHKE 3a1a4d U NOAJIepKaHue 0J1aroKeaaTeIbHOCTH OOIEHNS;

COTIOCTABJISITh CBOM CYXKJICHUSI C CYXJACHUSMH JPYTMX YYACTHHKOB JIHAJIOTa,
OOHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIIUH;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEJICTABISATh PE3YyJIbTaThl BBITOJHEHHOTO (PU3UYECKOTO OTbITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA).

2) coBMeCTHas JIeSITEIBHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKO TPOOIeMBI;

MIPUHUMATh LEJIM COBMECTHOM JIEATENLHOCTH, OPTaHU30BbIBATh AEUCTBUS MO €€
JTOCTHXKEHHUIO: PaclpeiesiTh POJid, 00CYKIaTh MPOLIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJTHSATh CBOIO 4YacTh pabOThI, JOCTUTash Kauye€CTBEHHOTO pe3ysbTaTa IIO0
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBHUS C IPYTUMHU YJIEHAMU KOMaH/IbI;
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OLICHMBATh KayeCTBO CBOETr0 BKJIaJa B OOWIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

Osnadenue yHugepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU OCUCM BUAMU:

1) camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUSAX, TPEOYIOMUX st
penieHus GU3NUECKUX 3HAHU;

OPUEHTUPOBATBCA B PA3JIMYHBIX  [OAXOJAX  NPUHATHA  PEIICHU
(MHAMBUAYAJIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAE PEIICHUHN TPYIINON);

COCTABJISITh AITOPUTM pelieHUsT PU3NYECKOMN 3a/1a4d WU TIJIaHa UCCIeA0BaHUs
C y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MOJT PyKOBOJICTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyalluM M TMpejuiaraTh IUlaH e€ W3MEHEHUs, Ipu
HEO0OXOAMMOCTH MO/ PYKOBOJICTBOM YUHTEJIS;

OOBSACHATh  NPHUYMHBI  JOCTHKEHHUS  (HEHOCTHKEHHUS)  PE3YJIbTaTOB
JEeSATEIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTh CeOsl Ha MECTO APYroro 4eioBeKa B XOJI€ CIOpa WM JAUCKYCCHUH Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOrO.

4) npunaTue ceds U APYTUX:

IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU PEIICHUU (PU3UYECKHUX 33a/ay WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE )K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

TpeboBaHus Kk MpeIMEeTHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOI0 MpeaMeTa
«Du3uKa», pacnpeaejeHHbIe 110 ToaM 00yUYeHHUs

PesynpTaTel mo romam ¢GOpMyIHpPYIOTCS MO TMPUHIUITY A00aBIEHUS HOBBIX
PE3yJAbTATOB OT I'0J1a K TOAY (pe3ybTaThl OUEPEIHOrO TOJ1a 10 YMOJIYAHUIO BKITFOYAIOT
pe3yabTaThl NPEABIIYIIUX JIET).

7 KIIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

— OpHUCHTUPOBATHCS B TOHATHUAX W OMNEPUPOBATH MMH Ha 0a30BOM YpOBHE:
du3nUecKue M XMUMHYCCKHUE SIBJICHUS; HAOIIOJCHUE, DKCIICPUMEHT, MOJICTb,
TUIOTE3a; CIWHMIBI (PU3MUECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBIDKEeHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJMHEHHOE), TPacKTOPHSI,
paBHOACHCTBYIOIIAs CUJI, JeopManus (yrnpyras, IiIacTHIecKas ), HEBECOMOCTb,
COOOIIAIOIITUECS COCYIBI, C OTIOPOU HA TUAAKTUUECKHUI MaTepra

— pazmuuath sBieHUsS (IudQy3us; TEMIOBOE MBWKCHHE YACTUIl BEIICCTBA;
paBHOMEpPHOE  JIBIDKCHHE; HEPaBHOMEPHOE  JIBI)KCHUE; UHEPITHS;
B3aUMOJICCTBUE TEN; pagHOBecue mMBEPObIX Mel C 3AKPEnIéHHOU OCbHO
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8pawjenus;, Tiepeaada JaBlIeHUs TBEPABIMU TEJaMH, >KUIKOCTIMHU U Ta3aMH;
aTMocdepHOe TaBJICHHE; TIJIaBaHUE TEJT; MPEBPAIEHUS MEXaHUYECKOW SHEPTHH )
10 ONMMCAHWIO WX XapaKTepHBIX CBOWCTB ¥ Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIINX AaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXKJIEHHUSI C TIEAarorom;

pacro3HaBaTh MPOSBICHNE U3yUYCHHBIX (PU3NICCKUX SBICHUH B OKPYKAIOIIEM
MHUpE, B TOM 4YHciie (PU3UYECKHE SIBJICHUS B MPHUPOJAC: MPUMEPHI JIBIKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOW IPHUPOJEC; NCUCTBUE CHIIBI
TPEHUS B TPUPOJE U TEXHUKE; BIHMSHHE aTMOC(EpHOro JaBICHUS Ha KUBOU
OpraHM3M; TUIaBaHWE PHIO;, phIUard B TEJE YEJIOBEKa; MPHU ITOM IEPEBOJIUTH
NpaKTHYECKYyl0  3amady B y4eOHyIO,  BBIICISATH  CYIIECTBEHHBIC
CBOMCTBA/TIPHU3HAKN (PU3UYECKUX SIBJICHHUH C IIOMOIIIBIO TIEAAarora;

OMKCHIBATh HM3yYCHHBIE CBOWCTBA Tl W (U3WYECKUE SBICHUS, HCIOIB3YS
du3ndecknue BeNMWYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, ITYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC TeJla, CHIIa
TpEeHHUs, JaBiieHue (TBEPAOTO Tela, KUIKOCTH, Ta3a), BHITAJKWBAONIAS CHIIA,
MeXaHW4YeCcKasi padoTa, MOIIHOCTh, TUICUO CHJIBI, MOMEHT CHJIBI, KO (HHUITUEHT
MIOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETHUYECKAS U MIOTCHITMAIbHAS YJHEPTHS ) C
OMOpOH Ha CcXeMy; TMpH ONHCAHWH PACKPBIBATh (PU3NYCCKUN CMBICT
UCTIONb3YEMbBIX BEJIMYUH, HX 0003HAYCHUS U SIUHUIIBI (PU3HUECKUX BEIIMYUH,
HAxXoo0umov Gopmyvl, césa3vléaroujue OaAHHYI0 QUIULECKYI0 8eIUHUHY C OPYeUMU
BEIUYUHAMY, CMPOUMb 2PAUKU  UZVHUEHHbIX 3a8UcCUMOCmel QU3UYecKux
geuyUH C OTIOPON HA JUTAKTUUCCKAN MaTepHa,

XapaKTepHU30BaTh CBOMCTBA Tell, ((U3UUECKUE SIBJIICHUS M TIPOIIECCHI, HCTIOMB3YS
MpaBuWia CIOKEHUs cull (BIOJIb OJTHOM TIpsIMOM), 3axon I yka, 3axon llackans,
3aKon Apxumeoa, npasuno pasHosecus puvluaza (0J10Ka), «3010mMoe npasuio
MeXamuxku, 3aKOH COXPAHCHUS MEXaHWUYECKON JHEPIrHH; IMPU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anNUCbIBAMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazoza ¢ 00CyicoeHuem niana pabomol;
OOBSCHATH (PU3WYECKUE SBIICHUS, TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE H
B KOHTEKCTE CHTYaIlui TPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: MPH MOMOIIN
nearora BBISBJISATh MPUYMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHUE W3
1—2 noruyeckux 1maroB ¢ ONOpoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHHUH, (PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

peliaTh THIOBBIC pacu€THBIC 3a7aud B 1JeiCTBHE C OMOPOW Ha ajTrOpUTM,
NpeIBaPUTEIHLHO Pa300paHHBIN COBMECTHO C ITEJIaroroM, UCIIONB3Ys 3aKOHBI U
(dopMyIIBI, CBS3BIBArOIINE (DU3MUCCKHIE BETUYUHBI: HA OCHOBE aHAJIM3a YCIOBHS
3aJla4M 3alKChIBaTh KPATKOE YCIIOBHE, TIOJCTABISITh (PH3UICCKHE BEIMIMHBI B
GopMysBI W TPOBOAHMTH PACU€Thl, HAXOJWUTH CIPABOYHBIC JIAHHBIC,
HEOOXOUMBIC IS PEIICHUS 3ajad, OICHUBATh PEaTUCTHYHOCTD ITOJTYYCHHON
(bu3UYECKON BEIIMUUHBL;

pacrmo3HaBaTh IPOOIEMBI, KOTOPHIE MOYKHO PEIITUTH MPU IMTOMOIIH (HU3UICCKUX
METOJIOB TIOCJIC TPEABAPHUTEILHOTO OOCYXKICHHS C IeJaroroM; Mpu MOMOIIN
nejarora B ONMMCAHUH MCCIICIOBAHUS BBIICIATH MPOBEPSEMOE MTPEANOI0KCHHE
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(rumoTe3y), C OMNOpPOM Ha JUIAKTUYECKUM MaTepuall pas3jidyaTh U
MHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTaT, HAXOAUTh IOCHE OOCYXIEHUS C
MeJaroroM OMIMOKH B XOJI€ OTIbITA, IENAaTh BBIBOJIBI 10 €0 PE3yJIbTaTaM;

YMETh HaXOJUTh C HCIOJIb30BAaHHEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (U3MUECKUX CBOMCTB TEIN:
bopMynHpoBaTh MPOBEPSIEMbIE  MPEAMNOIOKEHUsS, COOMpPAaTh YCTAaHOBKY
U3 MPEAJI0KEHHOTO 000PYIOBAHUS C OTIOPOM HA CXEMY, 3aMKMChIBATH XOJ1 OTbITA
1 GOpMYIMPOBATH BHIBOJIBI MO PYKOBOACTBOM IME/1arora;

BBITIOJHATH MPsIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MAcChl Tena, o0bEMa,
CHJIBI U TEMIIEPATYPHI C UCMOJIB30BAHUEM aHAJIOTOBBIX U U(PPOBHIX MPUOOPOB
C OTOPOM Ha aNrOpPUTM; 3aIIUCHIBATH MOKa3aHUs IPUOOPOB C yUETOM 3aJaHHON
a0COTIOTHON TOTPEITHOCTH U3MEPEHHUI;

IPOBOJUTH COBMECTHO C TE€JaroroM HCCIEJOBAaHUE 3aBUCUMOCTH OJHOMU
(bu3MUecKoil BEIMYMUHBI OT JPYTOM C HUCIOJIB30BAHHUEM MPAMBIX H3MEpPEHUN
(3aBUCHUMOCTU TIyTH PAaBHOMEPHO JABMXKYILETOCS Tejla OT BPEMEHH JBUKEHUS
TeNa; CUlbl MPeHUs CKOIbJICeHUsi Om 8eca meid, Kaiecmea o00pabomru
nogepxHocmeti mejl U HE3ABUCUMOCIU CUTbL MPeHUus Oom Niouaou
CONPUKOCHOBEHUSI mell, CUNbl  YAPY2OCMU Om  VOIUHEHUS] NPYHCUHDL,
8LIMANKUBAIOWEl CUTbL OM  00BEMA NOSPYHCEHHOU uacmu mend U om
NIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mead, Om
2NYOUHDBI, HA KOMOPYIO NO2PYIHCEHO Meno, YCA08UU NAAGAHUs Mmel, YCI08UU
paesnogecusi pvlyaea u 0J10K08); TOJ PYKOBOJCTBOM IEAarora y4acTBOBAaTh B
TUTAHUPOBAHUH Y4€OHOTO WCCIIENOBAaHUS, COOMpPATh YCTAHOBKY M BBHITIOJIHSTH
U3MEpEHUs, CIeAys NPeIIOKECHHOMY TIUIaHy, (UKCHPOBATh pE3yJbTATHI
MOJIyY€HHOW 3aBHCHUMOCTH (DM3MYECKHX BEIMYMH B BHUJIEC MPEATIOKEHHBIX
TaOJHIl U TPaQUKOB, JENIaTh BHIBOBI IO pPe3yIbTaTaM UCCIICI0BaHMUS;
IPOBOIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKHUX BETNYMH (TJIOTHOCTh BEIIECTBA
KUJAKOCTH W TBEPJOTO TeJa; CHJIa TPEHUSA CKOJIBKEHHUS; JaBICHUE BO3yXa;
BBITAIKUBAIOINIAs] CHJIA, JNEHUCTBYIOIAs HAa MOTPYXKEHHOE B KUIAKOCTH TEJNO;
KOO DUIIMEHT TIOJNIE3HOTO  JEUCTBUSL TMPOCTBHIX  MEXaHU3MOB), CIEAys
MPeJIOKEHHONW MHCTPYKITUH; TIPU BBHITTOJIHEHUU U3MEPEHHIA TI0]T PyKOBOJICTBOM
nejarora coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUYUCIATH 3HAYCHUE
HCKOMOM BEJIUYMHBI;

coOnro/IaTh TpaBuja TEXHUKH O€30MacHOCTU TMpHU paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM MOCJE NMPEABAPUTEIHHOIO 0O0CYKIEHUS C MEJarorom;
COTIOCTABIIATh TPHUHIUIBI JEHCTBUA TPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BECBI, TEPMOMETP, TMHAMOMETpP, COOOMIAIOIINECS COCYAbI, OapOMeTp, pblyar,
MOJBWKHBIM W HEMOABUXHBIA OJOK, HAKJIOHHAS IUIOCKOCTh C OIMOPOW Ha
TUIAKTUYECKUN MaTepual;

XapaKTEPHU30BaTh MPUHITUIIEI TICHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYCCKUX
YCTPOMCTB TOCTIE MPEABAPUTEIBHOTO 0OCYKACHHUS C TIEAAroroM ¢ OMopoil Ha UX
omucaHuss (B TOM 4HCIe: TMOAIMIMITHUKA, YCTPOWCTBO BOJIOMPOBOJA,
TUIpaBIMYECKU IPECC, MAHOMETP, BEICOTOMED, OPIIHEBOM HACOC, apEOMETP),
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UCIOJb3ysl 3HAaHUA O CBOMCTBAX (PU3MUYECKUX SIBIEHUH M HEOOXOAMMBIE
¢uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

— MPHUBOJAUTH MPUMEPHI / HAXOIUTh MHPOPMAIMIO O MpUMEpax MPaKTHIECKOTO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM KHU3HU JIJIs1 0OecTieueHUs
6e30macHOCTH Mpu 00palleHnu ¢ MPUOOpaMU U TEXHUUECKUMHU YCTPONCTBAMH,
COXPAHEHUsI 3/I0pOBbS U COOJIIOACHHUS HOPM SKOJIOIMUECKOrO IOBEIEHUS B
OKpPYXKaroIlEel Cpeae;

— OCYIIECTBIIATH C MOMOILBIO MTeJarora 0T00p UCTOYHUKOB MH(POPMALIUU B CETU
VHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIINXCSA 3HAHUA U MYTEM CPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH
uH(pOpMaLIMIO, KOTOpas SABISETCS MPOTHUBOPEUYMBONM MIM MOXKET OBITh
HEJIOCTOBEPHOM;

— WCIIOJIB30BAaTh IPU BBINOJIHEHUM Y4YEOHBIX 3aJaHUl HAy4YHO-NOMYJISIPHYIO
aUTepaTypy (U3MUECKOTrO COAEpXk aHMs, CIPaBOYHBIE MaTepHallbl, PECYpPCh
cetu  MHTEepHer; BnaAaeTh  NpUEMAaMM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMAILIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

— CO3/aBaTh M10J] pyKOBOACTBOM IieAarora ¢ o0CyxX1eHHeM Iu1aHa paboThl KpaTKue
MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(POPMALIMH
(pU3HUECKOTr0 COIepKaHUs, B TOM UKCIIE IyOJIMYHO JeiaTh KPaTKUe COOOIEHUs
0 pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHMI; MPU 3TOM T'PaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN annapar Kypca (GU3HKU, COPOBOXKAATh
BBICTYIUIEHUE MPE3EHTALUE;

— TIpU BBIIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEIOBAaHUHA IMOJA PYKOBOACTBOM
mejarora pacHpefenaTh OOS3aHHOCTM B TpYIINE B COOTBETCTBUU C
[IOCTABJICHHBIMU 33Ja4aMH, CJICAWTHh 3a BBIIOJIHEHUEM IIJJaHA JEHCTBHM,
aJIeKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIAJ] B JEATEIBHOCTh T'PYIIIBL
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJECHWCTBHE, YYUTHIBAs MHEHHE
OKPYXaIOIKX.

8 KJIACC

[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOKHBI — OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

— OpPUEHTUPOBATHCA B MOHSTHUSAX U ONEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHUE AaTOMOB M MOJIEKYJ, arperaTHbie
COCTOSIHUSI BEIIECTBA, KpUCTAUIMUECKUE U aMOp(dHBIC TeJia, HACHIIIEHHBIA U
HEHACBIIIEHHBIN Nap, BIaXHOCTh BO3/1yXa; TEMIIEpATypa, BHYTPEHHSISI SHEPT S,
TEIUIOBOM JIBUTATEIb;, 3JEMEHTAPHBIA JJIEKTPUUYECKUM 3apsjl, JIEKTPUUECKOE
1oje, NPOBOJHUKKA W JUAJIEKTPUKHU, TOCTOSHHBIA BJIEKTPUUECKUU TOK,
MAarHuTHOE I0JIE;

— pasnuyaTh SBJICHUS TIOCJIE NPEABAPUTEIBLHOTO OOCYXKJIECHHS C TIeJarorom
(TemioBoe pacHIMpeHHe/cKaThe, TeIlonepenaya, TEeIMJIOBOE€ pPaBHOBECHE,
CMAuYMBAHUE, KAMWUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJICHCAlWs, TJIaBJICHUE,
KpUCTaJIU3alus (oTBepaeBaHUE), KUIIEHHUE, Terronepeaaya
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(TenyIonpoBOJHOCTh,  KOHBEKLHUS,  M3JIY4YEHHE);  OJIEKTpU3alus  Tell,
B3aUMOJICHCTBUE 3aps/iOB, JEWCTBUS BJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aWUMOJCHCTBUE MAarHUTOB, JI€WUCTBUE MAarHUTHOTIO  IOJIA
Ha IPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAsT WHAYKLUSA) MO OINHUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIHUX JaHHOE
¢uznyecKoe sBICHUE;

pacrno3HaBaThb C NOMOUIbIO IE€Jarora MpPOSIBICHHE H3YYEHHBIX (PU3NUECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM YucCIie (PU3NUECKUE SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATSDKCHUE U KAIWJUISIPHBIC SIBJICHUS B IIPUPOJE, KPUCTAIUIBI B
npupose, uznydenue CoiHlla, 3aMep3aHHe BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHME pOCHI, TyMaHa, HHEs, CHEra; »JJEKTPUUECKUE SBJICHHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHM3MOB; MAarHUTHOE IMOJIe 3eMIIH,
aperid ToI0CoB, PO MArHUTHOTO TOJS IS JKM3HU Ha 3emiie, MOJSPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1a4yy B YUEOHYIO, BBIIEISATH
CYILIECTBEHHbIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHUIA;

ONHUCHIBaTh IOJ PYKOBOJACTBOM Iefarora ¢ OOCYXJIEHHEM IUIaHa padoTh
U3yYEHHbIE CBOMCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIONb3Yys (DU3MUECKHE
BEJIMUYMHBl (TeMmIepaTypa, BHYTPEHHSSI DSHEPIUs, KOJMUYECTBO TEIJIOTHI,
yIelbHas TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA ILJIABICHUS, YACIIbHAS
TEIUIOTa NapooOpa3oBaHMsl, YyAelbHAs TEIUIOTa CrOpaHHWs  TOIUIMBA,
KOA(GUIUEHT TMOJIE3HOr0 JEMCTBUSI TEIJIOBOM MaIllMHBI, OTHOCUTEJIbHAs
BJIQKHOCTh BO3/yXa, OJJIEKTPUUECKU 3apsj, CHJIa TOKa, JJIEKTPUYECKOE
HaIpsSOKEHUE, COMPOTHBJICHUE MPOBOAHUKA, YJIEIbHOE COMNPOTHBIICHHUE
BEILIECTBA, pad0OTa M MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA); IMPU OMNHCAHHH
MpaBUIBHO TPAaKTOBaThb C TMOMOUIbI0 TMejarora (QPU3WYECKHd  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, OOO03HAYEHUS W €IUHUIBl (PU3HYECKUX BEITUYMH,
HaxoJIUTh (POPMYIIbI, CBS3bIBAIOLIME JAHHYIO (PU3MYECKYIO BEIUYHHY C
IPYTMMHU  BEJIMYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCUMOCTEH
(M3UYECKUX BEIIMYHH,

OTIPEAEIATH MOCIE IPEBAPUTEILHOTO 00CYKIEHUS C IeAaroroM CBOMCTBA Te,
(¢usnyeckue SBICHUS U MPOLIECCHl, HCIOJIb3YsS OCHOBHBIE IOJIOXKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpPUHM  CTPOEHUS  BEIECTBA,  IPUHLHII
CYTIEpPIIO3UIIMH TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUS 3apsa,
3akoH Oma 1y ydacTka uenu, 3axkou [licoyna—J/lenya, 3aKOH COXpaHEHUs
SHEPIruy; NpPHU 3TOM HAXOAUTH CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U €ro
MaTeMaTU4YeCKOE BBIPAXEHHE C ONOpod Ha LU]poBble 00pa3oBaTEIbHBIE
pecypcehl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora pu3ndeckue mporecchl U CBOWCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil TPAKTUKO-OPHEHTHPOBAHHOI O XapaKTepa,
IIpY MOMOIIM TE€Aarora BbISBIATh NPUYUHHO-CIEACTBEHHBIE CBA3U, CTPOUTH
oOBsicHeHHe U3 1—2 TOrWYecKuX 1aroB ¢ onopoi Ha 1—2 U3ydyeHHBIX CBOICTBA
bu3nUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB MU 3aKOHOMEPHOCTEHH;

pelmaTh TUIOBBIE PACUETHBIE 3a1a4l B 1—2 NEHCTBUS C ONMOPOM HA aTOPUTM,
pelBapUTEIbHO Pa300paHHbI COBMECTHO C TIEAAroroM, UCIOJIb3ys 3aKOHBI U
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(dbopMybl, CBA3BIBaIONIME (DU3NUECKHE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
33144 3aIMCBHIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK TAHHBIX IS
pelleHusl 3aJa4yd, BeIOMpATh 3aKOHBI U (POpPMYJbl, HEOOXOaUMBbIE IJs €€
pelIeHns, NPOBOAWTH PACYETBI M CPABHUBATH IIOJIYYEHHOE 3HAYCHUE
(bu3HYeCKO BETUYUHBI C U3BECTHBIMH JIAHHBIMU;

UMETh MPEJICTABIIEHUE O MpobiieMax, KOTOPhle MOKHO PEIIUTh MPHU MOMOIIU
(Gu3MUEeCKMX METOIOB TOCNE€ MPEIBAPUTETHLHOTO OOCYXKIEHHUS C IeIarorom;
UCIIOJb3YSl ONTMCAHUE UCCIIEIOBAHUS, BBIACISTH IPOBEPSAEMOE IPEATIONOKEHNUE,
OLICHMBATh IMPABWJIBHOCTh TMOPSAKA TMPOBEACHUS HCCIEIOBAHUSA, [€JaTh
BBIBO/IbI;

YMETh HaXOJUTh C HCIOJIb30BAaHHEM LHU(PPOBBIX 00PAa30BATEIBHBIX PECYPCOB
OTIBITHI TIO HAOJIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3HMUECKUX CBOWMCTB TEIN
(KanmuJuIsIpHBIE SIBJIEHUS, 3aBUCHMOCTH JaBJICHHUS BO3JyXa OT €ro o0bEMma,
TEMIIEpaTypbl; CKOPOCTH MPOLIECCAa OCTHIBAHUSA/HATPEBAHUS IPU U3ITYYEHHUH OT
LBETA M3JIy4aroUeil/MOTIOMA0NIEeH MOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI )KUAKOCTH U IUIOLIAAN €€ TOBEPXHOCTH; JICKTPU3ALIUS TEN U
B3aUMOJEHUCTBUE DIIEKTPUYECKUX 3apsA0B; B3aUMOJEHUCTBUE IIOCTOSHHBIX
MarHyuTOB, BU3yaIN3al1sl MATHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB; JIEHCTBUS
MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA
AJIEKTPOJIBUraTeNsl IMOCTOSHHOTO TOKa): (OpMyIHpOBaTh IPOBEPSIEMBIC
IPEINOJIOKEHU, cOOUpaTh YCTAaHOBKY W3 MPEIVIOKEHHOTO 00O0PYAOBAHUS C
OMOpO Ha CXEMY; OINHCHIBATH XOJ OMNbITa U (OPMYIUPOBATH BBIBOABI O]
PYKOBOJCTBOM II€1Arora;

HMMETB IPEJICTABICHUS O U3MEPEHUM TEMIIEPATYPbI, OTHOCUTEIIBHOU BIIAKHOCTHU
BO3/1yXa, CUJIbI TOKA, HAIIPSKEHUSI C MCIIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JATYMKOB (PU3MYECKMX BEJIWYHMH, TPU TIOMOIIM T[eJarora CpaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHON MOTPEITHOCTH,
IIPOBOJUTH COBMECTHO C II€JAroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOU
(bu3MUecKoil BEJIMYMHBI OT JPYTrOd C MCIOJIB30BAHUEM TMPSMBIX H3MEpPEHUN
(3aBUCUMOCTb  CONPOTHUBIICHHUS] TPOBOJIHMKA OT €ro JJUHBI, IUIOLIATU
IIOIIEPEYHOT0 CEYEHHUsI U YJEIBbHOIO COINPOTUBIICHHS BEIIECTBA MPOBOJHHKA;
CUJIBl TOKA, WAYILIETO0 4Ye€pe3 NPOBOJHHUK, OT HANPSDKEHUS Ha IMPOBOJHUKE;
HCCIIEIOBAHUE  MOCJHEAOBATEIBHOIO M MApAJUIEIBHOTO  COEAMHEHUU
MPOBOJIHUKOB):  IJIAHUPOBATH HKCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBIITOJIHATH U3MEPEHHUS 10, PYKOBOACTBOM IIE€Arora, CiaeAays NpeaIoKEHHOMY
1aHy, UKCHUPOBATh PE3yJbTaThl MMOJTYYEHHON 3aBUCUMOCTH B BUJIE TaOIUIL U
rpaduKoB, JeaTh BBIBOJIBI MO pe3yJbTaTaM UCCIEIOBAHUS MOCIE 00CYKICHHUS
C IIEIaroromM;

COOTHOCUTh KOCBEHHBIE UW3MEpeHUs] (PU3NUECKUX BeluuuH (yIenpHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBJICHUE MPOBOIHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOTr0 TOKAa): C MOMOIIbIO TMearora IUIAHUPOBaTh HW3MEPEHMUS,
coOupaTh  AKCHEPUMEHTAIbHYIO  YCTAaHOBKY, CIeays  MpesIOKEHHOU
WHCTPYKILMH, U BEIYUCIIATH 3HAYCHUE BEITUUYUHBI,
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coOMIoAaTh MpaBWJIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTETHHOTO O0CYKIEHUS C MEJarorom;
CONOCTABJIATh C IOMOULIBIO INefarora IPUHUMUIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C ONMOPOM Ha UX ONMUCAHUS (B TOM YHUCIIE:
CHUCTEMA OTOIUIEHHS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKONM DHEPIUM, JIIEKTPOOCBETUTEIbHBIC
npuOOpbl, HArpeBaTeNbHBIE SJIEKTPONPUOOPHI (IIPUMEPHI), SIEKTPUUECKUE
OPEIOXPAHUTEIH; 3JIEKTPOMArHUT, 3JIEKTPOJBUraTellb IMOCTOSHHOTO TOKA),
UCIIOJIb3ys] METOJUYECKHE MaTepuaibl O CBOWCTBAX (PM3MUYECKUX SIBICHUM U
HE00X0uMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMOCJE MPEIBAPUTEIBLHOTO OOCYXKJIEHHS C IME€aroroM IpoCThIE
TEXHUYECKHUE YCTPOMCTBA M U3MEpPUTEIbHBIE MPUOOPHI IO CXEMaM U
CXEMaTHUYHbIM PHUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTaTellb BHYTPEHHETO CropaHHs, >JEKTPOCKON, peocTar);
COCTABJISITh CXEMBl  JJIEKTPUYECKMX LENeld C IOCIEeNOBaTEIbHbIM U
napauleJbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 0003HAYEHMSI
AJIIEMEHTOB JJIEKTPUYECKUX LIETEH;

MPUBOJNTH MPUMEPBI/HAXOAUTh HH(POpPMALMIO O MpUMEpax MPaKTUYECKOIO
UCIIOJIb30BaHUs (PU3UUECKUX 3HAHUI B IOBCEIHEBHOW KU3HHU I 00€CIICUeHUS
0e30MacHOCTH MpU O0OpPAILEHNUN ¢ MPUOOPAMH U TEXHUYECKUMH yCTPOUCTBAMH,
COXpaHEHUsl 3J0pOBbA U COOJIIOJICHUS HOPM HKOJOTHYECKOTO IOBEICHUS B
OKpYXaroUIeh Cpee;

OCYIIECTBIISITh C IOMOIIBIO IEJarora IMOUCK HHpopManuu (QU3NIECKOro
coxepxkaHus B ceTM VHTEpHET, Ha OCHOBE HMEIOIIMXCA 3HAHMM W IYTEM
CPaBHEHHUS JOMOJIHUTEIbHBIX UCTOYHUKOB BBIIEIATH MH(POpPMAIUIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

MCIIOJIb30BaTh IMPHU BBINOJHEHUU Y4E€OHBIX 3aJaHUN OTOOpaHHYIO MEeAaroroM
Hay4YHO-TIOMYJISIPHYIO JUTEPATYpPy (U3UUECKOr0 COAEp’KaHUs, CIpPaBOYHBIC
Marepuaibl, pecypcbl cetd HTepHeT; BiaajeTh NPpUEMaMHU KOHCIIEKTUPOBAHUS
TeKCTa, MpeoOpa3oBaHus THPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOPOM Ha aJNrOpUTM U YTOUHSIOIIKME BOIPOCHI NIEAArora;

cO3/aBaTh IOJI PYKOBOJACTBOM TIieiarora ¢ OOCYXJEHHEM IUlaHa paboThI
MUCbMEHHBIE U KpaTKWe YCTHBIE COOOIIeHus, 0000mmas uHpOpMaLUIO U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP’KaHus, B TOM YHUCIE MyOJIUYHO
IPEICTABIATh PE3YJIbTaThl IPOEKTHON WIIM HCCIIEN0BATENBCKOM NESITEIIBHOCTH;
IIPX OTOM TPAMOTHO HCIIOJb30BaTh M3yYEHHBIM MOHATUHHBIN ammapar Kypca
(U3HKHU, COPOBOXK/IATh BBICTYIJICHUE MTPE3CHTAIINEH;

IIPY BBIIIOJTHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3MUECKUX MTPOLIECCOB
N0/ PYKOBOJCTBOM II€/larora pacrpeaesarh OOf3aHHOCTH B Tpynne B
COOTBETCTBUM C MOCTABJICHHBIMHU 3a/1a4aMU, CJIEANTH 32 BBIIOJHEHHEM IUIaHA
JNEHCTBUI U KOPPEKTUPOBATH €T0, aJIeKBaTHO OIICHUBATh COOCTBCHHBIN BKJIA]] B
JEeATEIbHOCTh TPYIIIBI; BBICTPaWBaTh KOMMYHHKAaTHBHOE B3aUMOJIEHCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.
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9 KUIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOLTUXCA YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATHSAX M ONEPUPOBATh MMU Ha 0a30BOM YypOBHE:
cucrteMa OTCuY€ra, MaTepualbHas TOYKA, TPACKTOPHs, OTHOCUTEIBHOCTH
MEXAHUYECKOTO JBWKEHMS, AepopMmanus (ymnpyras, IUIacTHYECKas), TPEHUE,
YeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb W IEPErpy3Kd; LEHTP
TSOKECTH; aOCONIIOTHO TBEPHOE TENo, LIEHTP TSHKECTH TBEPIOTO Teua,
paBHOBECHE, MEXaHMYECKHe KoOJIeOaHWsl U BOJNHBI, 3BYK, HWH(pPa3ByK
Y yJIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NAIbHO30PKOCTb, CHEKMPbl UCNYCKAHUSA U NO2TIOUWeHUS;
anb(da-, 6eTa- 1 raMMa-u3TydCHHUsI, U30TOIIbI, S/IEPHAsI SHEPTreTUKA;

— COOTHOCHUTbH SIBJICHHUSI IIOCJIE€ NPEIBAPUTEIBHOIO OOCYXKJIEHHUS C MEeAarorom
(paBHOMEpHOE " HEpPaBHOMEPHOE IPSIMOJINHEWHOE JBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MaJeHue Tell,
PAaBHOMEPHOE JBIKEHUE IO OKPYKHOCTH, B3aUMOJECWUCTBUE TEJ, PEAKTUBHOE
IBUKEHHE, KojeOaTenbHOE JBMKEHHME (3aTyXalllUe€ W  BbIHYKICHHbIC
KoJieOaHus), PE30HAHC, BOJHOBOE  JIBUKEHUE, OTpPaKEHUE  3BYKa,
MPSAMOJIMHEMHOE PacpoCTpaHEHUE, OTPAXKEHHUE U MPEJTOMIIEHUE CBETA, MMOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETA B CIIEKTP U CII0KECHHE
CHEKTPaJIbHBIX ILIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTD,
BO3HMKHOBEHHE JIMHEHMYATOro CIHEKTpa M3JIyYECHHs) 10 ONHCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SBIICHUE;

— pacrno3HaBaThb C MOMOUIbIO IEJArora MNpOSIBICHUE H3YyYEHHBIX (DU3HMUECKUX
SBJICHUHN B OKPY>KaIOIIeM MUpE (B TOM 4HcIe PU3NYECKUE SBICHUS B IPUPOJIE:
OPWINBBl U OTJIMBBI, JBWKEHHE IUIaHET COJIHEYHOW CHCTEMBI, PEAKTHBHOE
IBIKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE 3BYKOB  YKHUBOTHBIMH,
3eMIIETPSICEHUE, CECMMYECKUE BOJHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE
SABJICHUSI B IPUPOJIE€, OMOJOTUYECKOE AEUCTBUE BUAMMOTO, YIbTPa(PHOIETOBOTO
U PEHTTEHOBCKOIO M3JyYEHHUH; €CTECTBEHHbIM paJuOaKTUBHBIA  (OH,
KOCMHUYECKHE Jy4Yd, PAJUOAKTUBHOE H3IYYEHUE TMPUPOJIHBIX MUHEPAJIOB;
JEHUCTBUE PAIMOAKTUBHBIX M3IYYEHUN Ha OPraHM3M YeJIOBEKa), MPU 3TOM O]
PYKOBOJICTBOM II€Jjarora IMepeBOJUTh MNPAKTUYECKYIO 3aJadyy B Y4YeOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3UUECKUX SIBICHUM;

— ONKCHIBATh IO/ PYKOBOJCTBOM Ilefarora C OOCYXXIEHHEM IlaHa padOThl
M3YyYCHHbIE CBOWCTBA TeN U (DU3MUECKHE SBIICHUS, HCHOJIb3YsS (PU3NYECKHUE
BEJIMYUHBI (CpEIHSAsI W MIHOBEHHAsl CKOPOCTh Tela IPU HEPAaBHOMEPHOM
JBUYKEHUH, YCKOPEHUE, MepeMeLIeHUE, MyTh, YIII0Bas CKOPOCTh, CHUJIA TPEHHUS,
CuJia YOpYrocTH, CHJIa TSXKECTH, YCKOpEHUE CBOOOIHOTO MajJieHHs], BEC TeJa,
UMITyJIbC Tela, WMIYJIbC CHJIBI, MEXaHudeckas paboTa M MOIIHOCTb,
NOTEHIMAIbHASL JHEeprusi Teja, MOJHITOrO0 HaJ TOBEPXHOCTHIO 3E€MIIH,
NOTEHIMAIbHASI SHEPTUSl CXKATOW MPYKUHbI, KUHETUYECKAsl HEPrusi, MoJiHas
MEXaHU4YecKasi HHEprus, MNEepuoJl M YacToTa KojeOaHWW, IMHA BOJIHBI,
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IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHUS
cpenbl); IMpU ONHCAHUM C TOMOIIBIO YYHUTENd MPAaBUIBHO TPAKTOBATH
(U3NYECKUl CMBICIT HCTONb3yEeMbIX BEIMYMH, OOO3HAYCHHS W EIUHUIIBI
¢u3nYecKuX BEIMYMH, C OMOPOH HAa METOJUYECKHX MaTepuan HaxOIUTh
(GopMyIibl, CBS3BIBAIONIME JAaHHYIO (HU3UYECKYI0 BEIHMYHMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEH (U3MUECKUX
BEJINYMH;

XapaKTepHU30BaTh TOCIE TPEBAPUTEIBLHOTO OOCYXKJEHUS C TIeAaroroMm
CBOMCTBA Tell, PU3NYECKUE SIBICHUS U ITPOLIECCHI, UCIIONIb3YsI 3aKOH COXPaHEHUS
SHEPIrUM, 3aKOH BCEMHUPHOTO TATOTCHUS, NPHUHIMI CYMNEPIO3UINU CHUJI,
OPUHIIMI OTHOCUTENHHOCTH ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCA, 3aKOHBI OTPAXEHUS M TPEIOMIICHUS CBETA, 3aKOHBI COXPAHECHHS
3apsAI0BOTO M MacCOBOT'O YUCEN MPU SAEPHBIX PEAKIUAX; IPU ITOM HAXOIHTH
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE C
omnopoi Ha HU(PPOBBIE 0OPA30BATEIBHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM Iefarora pU3n4eckue npouecchl U CBOWCTBA TET,
B TOM YHUCJIE U B KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa:
BBISIBJISITH IIPU ITOMOILM II€JAarora IPUYUHHO-CIEICTBEHHBIE CBA3U, CTPOUTH
00BsCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 H3yUYEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3a1a4d B 1—2 NEeHCTBUSA C ONMOPOM HA AJIITOPUTM,
MIpEABAPUTEILHO pa300paHHbIi COBMECTHO C, UCIIOJIb3Ys 3aKOHBI U (DOPMYJIbI,
CBA3BIBAIOIIME (DU3UUECKME BEJIIMUYMHBI: HA OCHOBE AaHAJIM3a YCIOBHUS 33Ja4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOUIME WM W30BITOYHBIE
JaHHbIE, BBHIOMPATH 3aKOHbI M (POPMYJIbI, HEOOXOIMMBIE I PEIICHHUS,
OPOBOJUTH PAcy€Tbl M OLEHUBATH C IOMOLIBIO YYMTENS PEaTUCTUYHOCTH
HOJy4YE€HHOTO 3HaueHUsl (PU3NUYECKOIN BEIMUHHBI;

UMETh MpPEJCTaBICHUE O MpodeMax, KOTOPble MOXKHO PELIMTh IpU MOMOIIU
(u3MYeCKuX  METOAOB; HCIOJb3YyS  OMNHMCAHUE HUCCIEIOBaHMs, IOCIE
OpEeIBAPUTEIBLHOTO OOCYXKJIEHUSI C TMEJaroroM BBIICIATH IPOBEPSEMOE
MPEANOJOKEHNe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
UCCJIEI0BaHMsI, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOICHHIA
Y OTBITOB;

YMETb HaxOJIUTh C HUCIOJIb30BAaHUEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI IO HAOMIOACHHUIO (PU3UUECKUX SBICHUN WK (PU3UIECKUX CBOMCTB TEll
(u3yyeHne BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHUs DJHEPIUU;
3aBHCHUMOCTH MepHoja KoyiebaHUi Mpy>KMHHOTO MasTHUKA OT MAacchl Ipy3a H
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTh OT aMILUTUTYJbl MaJbIX KOJieOaHUM;
MPSIMOJIMHEMHOE paclpoCTpaHEeHHE CBETA, pa3ioKeHue O0eIoro cBeTa B CIEKT;
M3Yy4YE€HHE CBOWCTB M300paXKeHUS B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUs
npeaMera B coOuparouied JIMH3e; HaOMI0JEHUE CIUIOMIHBIX W JIMHEWYaThIX
CHEKTPOB M3JIyYEHHS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpyI0BaHMS C OMOPON HA CXEMY; OIMHUCHIBATH XOJ| OMbITA M €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbI MO PYKOBOACTBOM M€1arora;
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— TPOBOAWTH NP HEOOXOAMMOCTH CEPHUI0 TPSIMBIX HW3MEPEHUH, OMpeaessis
CpeqHee 3HAUEHUE HU3MEpsAEeMONl  BEIUYMHBI  (QoxycHoe paccmosiHue
coouparowet JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
M3MEPEHUS/U3MEPUTENHFHOTO TPUO0PA;

— TPOBOJUTH COBMECTHO C TIEArOrOM HCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYMH C UCTOJIB30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCUMOCTh MyTH OT
BPEMCHH IIPHU PaBHOYCKOPEHHOM JIBM)KCHHUHU 0€3 Ha4allbHOW CKOPOCTH; ITepHoIa
KOJIeOaHUI MaTeMaTHYeCKOT0 MasTHHKA OT JIMHBI HUTH; 3aBUCHMOCTH YTJa
OTpaXCHHS CBETa OT yIJia MAJCHUS W yria MPeOMIICHUS OT yria MajeHHs):
nociie o0CyXIeHus MoJI PyKOBOJCTBOM I€Jarora miaHupoBaTh UCCIIEeI0BaHHE,
co0upaTrh YCTaHOBKY, (PUKCHpPOBATH pe3yJabTaThl IMOJYYEHHON 3aBUCHMOCTH
¢u3nUeCKNX BETWYMH B BHIE TaOMWIl W TpaduKOB, AEIaTh BBIBOJIBI II0
pe3ynbTaTaM HCCIeIOBAHNUS;

— COOTHOCHUTh KOCBEHHbBIC U3MEPEHUS (PU3NUECKUX BEJTUYHH (CPEIHSAS CKOPOCTh U
YCKOPEHHE Teja MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOHOTO
najeHusi, >KECTKOCTh TMPYKUHBI, KOIP(GUIHUEHT TPEHUS CKOJIbKECHHUS,
MeXaHu4eckass paboTa U MOIIHOCTh, 4YacTOoTa U TMEpUoJ  KoyieOaHUU
MaTEMaTUYECKOTO U MPYKMHHOTO MAaSTHUKOB, ONITHYECKasl CHJIa coOuparomien
JIUH3bI, PAIMOAKTUBHBIN ()OH): C TOMOIIIBIO Me/1arora IIaHUPOBATh U3MEPEHHUS;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY WM BBHITIOJHATH M3MEPCHHS, CICHYS
MPEVIOKCHHOW ~ MHCTPYKIMH;  BBIYUCIATH  3HAYCHHWE  BEIMYHMHBI |
aHAJIM3UPOBATh TOJYUYEHHBIC PE3yJIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

— co0nrofaTh TpaBWiIa TEXHUKH OE30MAaCHOCTH TMpH paboTe ¢ JabopaTOPHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€Jarorom;

— COINOCTAaBJATh C TIOMOIINBIO TI€larora OCHOBHBIC TPU3HAKU W3YYCHHBIX
duznueckux MojeNel: maTepuaibHas Touyka, aOCOJIOTHO TBEPIOE TEIO,
TOUYCYHBI MCTOYHUK CBETA, JyY, TOHKAs JIMH3A, IUIAHETapHas MOJENh aToMa,
HYKJIOHHAS! MOJIEJIh aTOMHOTO SI7[pa C OTIOPO Ha METOAMYECKUE MaTepUaIbl;

— XapaKTepu30BaTh TMOCJIE MPEIBAPUTEILHOTO OOCYXKICHUS C TMeJaroromMm
MIPUHITUTIBEI  JIEHCTBUS W3YYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpOM Ha WX OMHUCAHUS (B TOM YHCIE: CHUIOMETP, JATYUKU TOJIOKEHUS,
PACCTOSIHUSI M YCKOPEHUs, PaKeTa, 2XOJIOT, OYKH, MEPUCKOM, QoToamnmapar,
ONTHYECKUE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCTIOJIb3YSI IIU(POBBIE 00pA30BATEIBHBIE PECYPCHI;

— HCTOJB30BaTh MOJI PYKOBOJACTBOM TIEJarora CXeMbl M CXEMAaTHYHBIC PUCYHKH
U3YYCHHBIX TEXHHYECKHUX YCTPOWCTB, W3MEPUTCIBHBIX TNPHUOOPOB U
TEXHOJIOTHYECKUX TIPOIECCOB MPH PEUICHUH YYEOHO-MPAKTUYCCKUX 3a/1ay;
ONTUYECKUE CXEMBI ISl TIOCTPOCHUS M300pKEHUN B IUIOCKOM 3€pKaie H
cobuparoniei JIMH3e;

— MPUBOJUTH MPUMEPHI/HAXOAUTh WH(GOPMAIIMIO O TPHUMEpax MPaKTHIECKOTO
MCIIOJTh30BaHUs (PU3UUECKUX 3HAHUI B MIOBCETHEBHOM KU3HU JJIs 00€CTIey CHHSI
0€30MacHOCTH MPU OOPAIICHUN ¢ TPUOOPAMH M TEXHHUYECKUMHU yCTPONUCTBAMH,
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COXpaHEHUsl 370pOBbA U COOJIIOJICHUS HOPM HKOJIOTHYECKOTO IOBEICHUS B
OKPYXaroUIen Cpee;

OCYIIECTBIISTH O] PyKOBOJICTBOM I€/Iarora nouck uHpopManuu Gu3ndeckoro
cojepkanusi B ceTd VHTEpHET, caMOCTOSTENbHO (OPMYIUPYsS MOUCKOBBIN
3afpoc, HaXOAWTh YT OMNpPENEJIeHHs JOCTOBEPHOCTH  MOJIyYEHHOM
uH(pOpMAaIIMU HA OCHOBE UMEIOIINXCS 3HAHUHM U JOTIOJTHUTEIbHBIX HICTOYHUKOB;
UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYE€OHBIX 3aJjaHUN OTOOpaHHYIO MeaaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COACp)KaHUs, CIPaBOYHBIC
MaTepHalbl, pecypchl ceth HTepHeT; Bi1aieTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO
C OMOPOM Ha ajJrOpPUTM MU YTOUHSIOIIUE BOMPOCHI MEAArora; Co3/laBaTh IO
PYKOBOJICTBOM TIEAarora ¢ 00CyKJIeHHEM TJIaHa pa0OThl MUChbMEHHBIC U YCTHBIC
COOOIIeHNS Ha OCHOBE MH(MOPMAITIH W3 HECKOIBKUX UCTOUYHUKOB (DU3UIECKOTO
coliep)KaHusl, MYyOJIMYHO TPEACTABIATh PE3ydbTaThl MPOEKTHOM  WiH
HCCIIEIOBATENIbCKOM  JIEATENIbHOCTH, TIPU OSTOM TPAaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHSATUWHBIN amnmapar u3y4aeMoro paszzaena (U3UMKU U
CONPOBOXAATh BBICTYIUIGHHE IIpe3eHTalued ¢ Y4ETOM OCOOEHHOCTEM
ayJIMTOPUH CBEPCTHUKOB.
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MmIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOAMMBIX HA OCBOCHHUE KaXKI0M TeMbl yueOHOTO mpeameTa « Du3nkar
aJlanTUPOBAHHOW OCHOBHOW 00pa30BaTelbHON MPOrpaMMbl OCHOBHOTO OOMIETO 0Opa3oBaHHs OOy4aromuXcs C 3aJEpPiKKOM
IICUXHYECKOTO Pa3BUTHSL, B IIEJIOM COBIAIAIOT C COOTBETCTBYIOLINM paz/iesioM paboueii mporpaMmMel yaeOHOro rpeameta « Du3ukay
o0Opa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO o0mero odpazosanud. IIpu stom Opranusanus BIpaBe camMa BHOCUTb U3MEHEHUS B
cofiep)KaHue M paclpeqesieHue yueOHOro Marepuania Mo rojaM oOydeHusi, B MOCIEJ0BATeIbHOCTh U3YUYEHUS TEM U KOJIUYECTBO
4acoOB HAa OCBOEHHUE KaX/10M TEMBbI, OIIPEEIICHHE OpraHU3allMOHHBIX (hopM 00ydeHus U T.1l. OOOCHOBAHHOCTh IAHHBIX U3MEHEHUIN
oTpenensieTcsl BhIOpaHHBIM 00pa3oBaTesbHON opranuzanuet YMK, mHAMBUAYyaJbHBIMH NCUXO(PHU3NYECKUMHU OCOOEHHOCTSIMHU
KOHKpeTHBbIX oOydaromuxcs ¢ 3IIP, creneHpl0 YyCBOEHHOCTH MMM Y4Y€OHBIX TEM, PEKOMEHJAIUSIMHU IO OTOOpY M ajanTaluu
y4eOHOro Marepuaia no Qpu3uke, NpeacTaBIeHHbIMU B [10SICHUTENBHOM 3alHCKe.

7 KJIACC (68 uv)
TemaTnyeckni OcHoBHbIE BUBbI 1eSITeIbHOCTH YUALIUXCS
OcHoOBHOe cofiep:kanue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pazgen 1. ®usuka u e€ pob B NO3HAHUM OKpPY:Kaloero mupa (6 4)
Puzuka — ®dusuka — Hayka O npupojne. SIBneHus | BolsgBleHHe OCHOBHBIX Pa3iM4yMii MPU MOMOIIM Heaarora Mexny (GU3HYEeCKMMH M XUMHUYECKUMHU
Hayka o npupoge | npupoasl  (MC3).  ®usuueckue  sBneHus: | npeppamenusmMu (MC — xumus).
24) MEXaHHYeCKHe,  TEIUIOBBIe,  JJIeKTpH4eckue, | Pacmo3HaBaHMe M KiacCH(UKAIusA Iociae OOCYXKIEHHS C MelaroroM IpH IOMOIIM HaBOAALIMX

MAarduMTHBIC, CBETOBLIC, 3BYKOBBIC.

BOITPOCOB (I)I/I?)I/I‘ICCKI/IX SIBIICHUIM: MEXaHUYECKHX, TCIUJIOBBIX, OJJCKTPHUUYCCKUX, MAarHuTHBIX
" CBCTOBBIX.
HabGmonenue u onrcanne GpU3NUecKux sBJICHUI Ha 6a30BOM YpOBHE.

duznyeckne
BeJIUYMHBI (2 4)

dusnueckue BEJIUYHUHBI. Nsmepenue
¢busuueckux BenwuuH. DQusuueckue npubopu’

Omnpenenenne Mpy MOMOIIH TEIarora MeHbI ISIeHNS TKaIbl U3MEPUTEIHLHOTO MPUOOpA.
W3mepenue mo oOpasily Mmoja PpyKOBOJCTBOM IeAarora JUHEWHBIX pa3MEpOB TNl M MPOMEXKYTKOB

3 MC — 37eMEeHTHI COZIEpIKaHNUsI, BKIFOUAIOIINE MEXKIIPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITH B TEMATHIECKOM TUIAHMPOBAHUH.
6 KypcrBoMm 0603Ha4€eH yUeOHbIN MaTeEpUall, KOTOPbIi H3y4aeTcs, HO He BHIHOCUTCS Ha MPOMEKYTOUHYIO M HTOTOBYIO ATTECTALHIO.
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Hozepewnocms
CHCTEMA CIMHHUIL.

Memoncmpayuu’

1. MexaHnyeckue, TEIUIOBBIE, 3JIEKTPUYECKHUE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. Om3nueckue MpUOOPHL U MPOIIeIypa IPSIMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
npurdopoM.

Jlabopamopnvie padbomul u onvimel.

1. Omnpenencane LICHBI JIETICHNUS

M3MEPHUTEILHOTO npudopa (ucnosp3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mMepeHue paccTosiHUI.

3. Wsmepenne  o0béMa

TBEPAOrO Tea.

4. Onpeodenenue pazmepos Manvlx mei.

5. W3mepenne Temmneparypsl Ipu HOMOIIN

KUJKOCTHOTO ~ TEpMOMeTpa M JaT4yHKa

TEeMITEPaTYPHI.

6. Ilpogedenue uccnedosanus no npogepke

eunomesvl.  OAIbHOCMb — NONEMA  WAPUKA,

NYWEHHO20 20PU3OHMANLHO, mem Donbule, Yem

bonbue gvicoma nycka.

uzmepenuu.  MexayHapoaHast

JKUJIKOCTH |

BPEMEHH C YYETOM MOTPEIIHOCTEH.

W3mepenne mo o6pasily mo pyKOBOACTBOM II€Aarora o0bEMa )KHUIKOCTH U TBEPAOTO TEa.
W3meperne mo o6pasily MoA PyKOBOACTBOM II€Aarora TEMIEpaTypbl NPH MOMOIIM >KHAKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATypHI.

BrinosnHeHUEe HECHOXKHBIX TBOPYECKUX 33JaHUIl C ONOpOM Ha aluroput™, MpeABaApUTEIBHO
Ppa3o0paHHBI C TIearoroM Io IMOKUCKY CIIoco00B U3MEPEHHSI HEKOTOPBIX (PU3NUECKUX XapaKTePHCTHK,
HampuMep, pa3MepoB MallbIX OOBEKTOB (BOJOC, IMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBLIMX
paccTOsSHUMN, MaJIBIX IPOMEXYTKOB BpeMeHH. O0Cy KAeHHE TpeiaraeMbpIxX clioco0oB.

EcrecTrBenHoO-
HAYYHbIH METO/
no3HaHus (2 4)

Kak ¢usuka u apyrue ecTecTBEHHBIE
HAyKHU U3Y4aloT NpUpoay. Ecmecmeenno-nayunbiii
Memoo NO3HaHUs: HabiooeHue, NOCMAHOBKA
HAY4HO20 — 8ONpOCA,  BbLOGUIICEHUE — 2UNomes,
9KCnepuMenm no nposepke cunomes, 00vACHeHUe
Habodaemozo senrenus. Onucauue Qusuueckux
S6IEHULL C NOMOUWBIO MOOEEl.
IIpeamer U MeTOIBI (HUIUKH.
Jemoncmpayuu
1. Omnpeznenenue NOrpenIHOCTH
IKCIIEPUMEHTA.

BrraBmkeHNe THIIOTE3 TOCHIE MPEIBAPUTEIHFHOTO O0CYKICHHS C TIeJaroroM, 00BSICHSAIOUINX IPOCTHIE
ABJICHUS, HAIIPUMED:

— [I04YEMY OCTaHaBJIMBACTCS IBUXKYILEECS 110 TOPU3OHTAIBLHON IOBEPXHOCTHU TEJNO;

— [I04YEMY B JKapKylo IIOTOJly B CBETJION OJI€XkKE IPOXJIAHEN, UEM B TEMHOM.

Bp100p c10c060B MPOBEPKH I'MIIOTE3 U3 HPEJIOKEHHBIX ME1ar0roM.

HabnrogeHne mpeUIoKeHHBIX IEJaroroM HCCIEIOBAaHUM IO TNPOBEpPKE KaKOH-THO0 THMIIOTE3BI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJjblie, deM Oouiblne
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C MearoroM MpocTeHmx Mozenelt pu3ndeckux sSBIeHUH (B BUAE PUCYHKOB
WJIN CXEM), HallpuMep NajieHue TpeMeTa; IPsSMOIMHEHHOE paclipoCTpaHEeHHE CBETA.

7 Bee JlemoncTtpamuu u JlabopaTopHsle paOOTHI, NPEACTAaBICHHBIE B COAEPKAHHWHU, MOIyCKaeTcst (MOXKHO) HMPOBOJWTH, HCHONB3Ys HH(POPMALMOHHBIC W IJIEKTPOHHBIE TEXHOJIOTHH (IM(pPOBEHIE

00pa3oBaTenbHbIE PECYPCHI).
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Paznen 2. IlepBoHayanbHble CBeIeHHS 0 CTPOeHUH BelecTBa (5 1)

Crpoenue
Bemecta (1 1)

CrpoeHue BeIecTBa: aTOMbI U MOJEKYJBI, Ux
pasmepuvl. Onvimel, 0okaszvieawujue OUCKpemHoe
cmpoeHue eeujecmea.

Jlabopamopnvte pabomot u onstmsi’,

1. Ouenka guameTpa aTomMa METOAOM PSIOB (C

ucronb30BaHueM (ororpaduii).

Habmtonenue u MHTEpIpeTaIds COBMECTHO C IIE€aroroM OMbBITOB, CBUAETEIbCTBYIOINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEILECTBA: OIBITHI C PACTBOPEHHUEM PA3IMUYHBIX BEIIECTB B BOJE.

OrneHka IpU NOMOIIY TEXHOJIOTHUYECKOM KapThl pa3MepoB aTOMOB M MOJIEKYT C HCIOJIb30BAaHHEM
(doTorpaduii, TOIy4eHHBIX Ha aTOMHOM CHJIOBOM MHUKpockore (ACM).

Omnpenenenue mocie MpeaBapUTEIbHOTO 00CYXKICHUS C IEJAroroM pa3sMepoB MaJIbIX TEIl.

JIBH:KEeHUE

M B3aUMOJICHCTB
He 4acTHIl
BenecTna (2 4)

JBmxeHue gacTul BemecTBa. CBsI3b CKOPOCTH
JIBUKEHMSI 4acTULl ¢ TeMIepaTtypoil. bpoyHoBckoe
nBkenue, muddysus. Bzaumooeticmsue wacmuy
sewjecmed: NPUMsAdICeHUe U OMmaiKugaHue.

Hemoncmpayuu

1. Habnronenne OpOyHOBCKOTO JBHKCHUSL.

2.Habmronenue nuddysun.

3.Habmooenue  s6nenuil, 00BACHAIOUWUXCS

NPUMAINCEHUEM UAU OMMATKUBAHUEM HACTUY
seujecmea.

Jabopamopnwie pabomovi u onvimul

1. Oyenxa ouamempa amoma memooom psooe

(c ucnonvzoeanuem omoepaghuii).

2.00bITBI 1O HaOJIOACHHIO  TEIUIOBOTO

pacimpeHus ra3oB.

3. OnbITEl 1O OOHAPYXKEHHIO JIEHCTBUSA CHII

MOJIEKYJISIPHOTO MTPUTSKCHNSI.

Habmronenne u 00bsICHEHHE TP IOMOIIH ITeAarora OpOyHOBCKOTO IBIKCHUS U ABIeHU quddy3nn.
[IpoBenenne n OOBACHEHHE C OMOPOIl Ha ANTOPUTM, NPEIBAPUTEILHO PAa300paHHEIN C IeIaroroM
OIIBITOB 10 HAOIIOJICHNIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

IIpoBenenne n OOBSACHEHHE OIBITOB C OMOPOHW HA AJITOPUTM, INPEIBAPUTENHHO PA300paHHBIN C
TIeIaroroM 1o 00HAPY KEHHIO CHII MOJIEKYJIIPHOTO TIPUTSDKEHHUS ¥ OTTAJIKUBAHUS.

ArperatHble
COCTOSIHUS
BelecTBa (2 4)

ArperaTHble COCTOSHHSI BEIIECTBA: CIMpPOEHUE
23308, Jicuokocmet u meépovix
(kpucmanauyeckux) men. Bzaumocesasv meoncoy
CBOUICMBAMU BeWec8 6 PA3HbIX aA2pe2amHblX
COCMOAHUAX U UX  AMOMHO-MONEKYIAPHLIM
cmpoenuem. Ocobennocmu azpe2amHuix
COCMOAHUI 800UL.

Jemoncmpayuu

1. Habmronenne auddys3uu.

Omnmcanue o pyKOBOJICTBOM TI€Aarora (C NCHoIb30BaHUEM ITPOCTHIX MO/IEIIEi) OCHOBHBIX pa3ninii
B CTPOEHUM Ia30B, )KUJKOCTEH U TBEPIBIX TEIL.

HauvanpHble mNpencTaBieHHS O MaJOH CXHMAaeMOCTH S>KUIAKOCTEH M TBEPABIX TeJ, OOJBIION
CKMMAaEeMOCTH Ia30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10JI KOHTPOJIEM Meaarora 0 coxpaHeHHH (OpMbI TBEPABIX TEN U
TEKYy4€CTHU KHUJIKOCTH.

Habmronenue 3a onbITaMu, JOKa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSTHUM BOJBI YACTHUIIBI HAXOIATCS B
Cpe/iHeM Jalblile APYT OT Apyra (INIOTHOCTH MEHBIIE), YEM B JKHJIKOM.

VYcTaHOBIIEHHE C OHNOpOH Ha JUAAKTUYECKMH MaTepuan IPOCTBIX B3aUMOCBA3EH MeXIy
0COOCHHOCTSIMHU arperaTHbIX COCTOSIHUM BOJIBI M CYIIECTBOBaHHEM BOJHBIX oprannzmoB (MC —
6uonorus, reorpadus).

8 31ech u nanee MPUBOANTCS PACIIMPEHHBIH epedeHb JTa00paTOPHBIX PAOOT U OMBITOB, U3 KOTOPOTO YUUTEINb JIeJaeT BEIOOP 10 CBOEMY YCMOTPEHHIO M C Yy4ETOM CIHCKA IKCIIEPUMEHTAIBHBIX 33/1aHUM,
npeangaraeMeix B pamkax OI'D mo dusuke.
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Paznen 3. [IBu:xenue u B3aumoaeiicreue teq (21 u)

Mexanuveckoe
nBuzkenue (3 4)

MexaHnnueckoe [BH)KEeHHE. PaBHOMepHOe u
HepaBHOMepHOe JBWkeHne. Ckopoctb. Cpeodwsis

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér myTu u BpeMeHU BUKEHUS.
JHemoncmpayuu
1. HaOmroieHme MeXaHHYECKOTO  IBHKEHUS
Tena.
2. I3MepeHue  CKOpPOCTH  NpPSIMOJNHMHEIHOTO
JIBYDKCHHUSL.
Jlabopamopnsie pabomol u onvimut
1. OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO

JBIDKCHUs (IIApUKa B KUAKOCTH, MOICIH
AIEKTPUYECKOTO aBTOMOOMIIA U T. IL.).

2. Onpenenenue cpenHen CKOpOCTH
CKOJNIEXKCHUS Opycka WIM IIapuka 1o
HaKJIOHHOH IJIOCKOCTH.

HccnenoBaHue paBHOMEPHOTO JBUKEHUS M ONpPENEIeHUE ero MPU3HAKOB MOCTE MPEIBapPUTEILHOIO
00CyX/IEHUS C IeJaroroM.

Habmtonenne HepaBHOMEPHOTO AIBU)KEHHS M OTIPEJICTICHUE €r0 OTINYUN OT PAaBHOMEPHOTO JBHIKEHUS
TIOCJIE TIPEBAPUTEILHOTO 00CYKIICHHUS C TIEJaroroM.

Pemenne TUNOBBIX pacy€THBIX 3afay B 1—2 AEHCTBHS C OMOpPOH HAa @JTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C II€JaroroM Ha OIpezeseHHe IMyTH, CKOPOCTH M BPEMEHN PaBHOMEPHOTO
JBYDKCHUSL.

AHanu3 npyu MOMOIIY Negarora rpagukoB 3aBUCHMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBnenue HHEPIIHH. 3axon uHepyuu.
Bzaumooeticmeue men kak npuuuHa usmeHeHus
ckopocmu  0gudicenus men. Macca xax mepa
unepmunocmu mena. I1noTHOCTH BemecTBa. C8s13b
NIOMHOCMU C KOIUYECMBOM MOJIEKYIl 8 eOuHuye
00véMma sewyecmea.

Hemoncmpayuu

1. HaGmroieHue SBICHNS HHEPIIHH.

2. HaOmronieHne W3MEHEHHS CKOPOCTH IIpH

B3aUMOJICHCTBUU TeJl.
3. CpaBHEHHUE Macc 10 B3aUMOJICHCTBHUIO TEN.

OObsicHeHHEe TIPHU TIOMOIIM TEXHOJOTUYECKOHW KapThl W IeAarora M NpPOTHO3UPOBaHHE SIBICHHH,
00YCIIOBJICHHBIX MHEPLHUEH, HalpUMEp: YTO MPOHMCXOIUT NMPU TOPMOXKCHUH WIIM PE3KOM MaHEBpe
aBTOMOOWMJIS, IOYEMY HEBO3MOKHO MIHOBEHHO NPEKPATUTh JIBIDKEHUE HA BEIOCHUIIE e UM caMoKaTe
UT. .

HaOmionenne u 6a30BBIf aHAJUM3 ONBITOB I0J PYKOBOJACTBOM IIe/larora, JE€MOHCTPHUPYIOUIINX
HM3MEHEHHME CKOPOCTH JBW)KEHUS Tea B Pe3yNbTaTe JEUCTBUS HA HETO JPYTUX TEIL

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IEIaroroM Ha OIpeIeNICHHEe MacChl Tela, ero 00b&éMa U INIOTHOCTH.
HaGOmonenne m 0a30BBIf aHAJIN3 ONBITOB I0J PYKOBOACTBOM IIE/Iarora, JAE€MOHCTPHPYIOIINX
3aBHCUMOCTb U3MEHEHUS] CKOPOCTH TeJIa OT €r0 Macchl IpU B3auMoJecTun Tei. 3Mepenue Maccsl
Telna pa3IuyHbBIMU CIIOCOOaMH.

OnpeneneHne COBMECTHO C [IEarOroOM IUNIOTHOCTH TeJIa B PE3yNbTaTe M3MEPEHUsSI €0 MacChl U 00bEMA.
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Cuaa. Buasl cun
(14 )

Cwia Kak XapaKTepUCTHKA
B3auMoyieiicTBust Ten. Cuna ynpyrocTd M 3aKOH
I'yka.  M3mepenue  cunvi ¢ nomowywvio
ounamomempa. SIBI€HWE TATOTEHHS W CHJa
TsokecTd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Hegecomocmo. CHOXKECHHUE CHII,
HaIpaBJIEHHBIX 1o OZIHO MIPSIMOH.
PaBroneiictBytomas cun. Cuna mpenus. Tpenue
croavoicenus u mpenue nokos. Tpenue 6 npupooe u
mexnuke (MC).

Memoncmpayuu’
1. CnoxxeHue cuil, HamnpaBlCHHBIX MO OIHOW
IIPSIMOH.

Jlabopamopnvie pabomol u onvimel.

1. OnpezaeneHue MWIOTHOCTH TBEPIOTO TeJa.

2. OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh
pacTsokeHus  (medopManmy) TPYKUHBI OT
NPHIIOKEHHOH CHIIBL

3. OnbITH, JEMOHCTPHPYIOLIHE 3aBUCHMOCTb
CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela H
XapakTepa CONMPUKACAIOLINXCS TOBEPXHOCTEH.

H3ydeHne COBMECTHO C MeJaroroM B3auMOJICHCTBHUS KaK IPUYHUHBI N3MEHEHHS CKOPOCTH TeJa HITH €T
neopMarum.

Omnmcanre HAa HAYAIFHOM YPOBHE peaybHBIX CHUTYalWii B3aMMOACHCTBHUS Tell ¢ IOMOIIBIO MOZENIEH, B
KOTOPBIX BBOJIUTCS TIOHATHE ¥ N300pakeHNE CHIIBL.

Wzydenne mox pyKOBOJACTBOM Ielarora CHIIBI YIOPYTOCTH, 3aBHCHMOCTH CHJIBI YIPYTOCTH OT
YIJIMHEHUS PE3UHOBOTO IIHYPa MU MPYXKHUHBI (C IMOCTPOCHUEM IpaduKa).

AHanu3 ¢ omopoil Ha TUAAKTUYCCKUN MaTepHall MOJ] KOHTPOJIEM IeAarora MPaKTHYSCKUX CUTYAI[HIA,
B KOTOPBIX MPOSBISCTCS NEHCTBHUE CHIIBI yNPYrocTH (YIMPYrocTh Ms4a, KPOCCOBOK, BETOK JepeBa
U J1p.).

AHanmu3 ¢ Omopod Ha JUIAKTUYCCKUN MaTepuall MoJ| KOHTPOJIEM IIeJarora CUTYyallui, CBA3aHHBIX C
SIBIICHUEM TSTOTECHHS.

[loHnManne ¢ omopod Ha CXEMBI TIPH IIOMOIIM TIIeAarora OpOWTAIbHOTO IBIDKCHHUS IUIAHET C
HCTIONIF30BaHUEM SIBIICHUS TATOTEHUS U 3akoHa HHepuH (MC — acTpoHOMIIS).

W3mepeHne Beca Tena ¢ moMoImbio quHaMoMmerpa. OOOCHOBaHME 3TOrO crocoda W3MEpeHus Iocie
TTOBTOPEHUS C TIEIaTOTOM.

Hab6nronenne siBiIeHUs HEBECOMOCTH.

Habnronenue 3a 3KCIIEpUMEHTAIBHBIM MOJIyUYCHHEM MPaBUJIa CIOKCHUS CHJI, HANPABJICHHBIX BJOJIb
oJHOH mpsiMoit. OmpeeneHue Mpy IOMOIIY [eAarora BeJIMIHHbEI PaBHOACHCTBYIOLIECH CHIL.
W3ydenue o/ pyKOBOACTBOM IEIArora CHIIbI TPEHHSI CKOJIBKCHHUS U CHJIBI TPSHUS TTOKOSL.
HccrnenoBanre ¢ Omopod Ha TEXHOJOTHYCCKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHUS OT Beca Tena
U CBOWCTB TPYIIMUXCS MOBEPXHOCTEH.

ba3oBhIii aHAKM3 ¢ ONOPOM HAa JAWAAKTHYCCKUN MaTepHall MoJ| KOHTPOJIEM MeAarora mpakTHYSCKHX
CUTYyalHi, B KOTOPBIX MPOSBISACTCS NEHCTBHE CHIIBI TPSHMUS, HCIIOIB3YIOTCS CTIOCOOBI €€ YMEHBIICHHUS
WA yBenW4yeHHs (KaTaHWE Ha JBDKAaX, KOHBKAX, TOPMOXKEHHE AaBTOMOOWIIS, WCIIONB30BaHHE
MTOIIIAITHIKOB, TUIABAaHUE BOIHBIX KUBOTHBIX U Ap.) (MC — Ounomnorus).

Pemenne THNOBBIX pacd€THRIX 3afad B 1—2 AEUCTBHS C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIN COBMECTHO C MEAAroroM C HCIIOIB30BaHHEM (QOPMYII IS pacyéra CHIIBI TSHKECTH, CHITBI
YIPYTOCTH, CUITBI TPSHUSL.

Paznen 4. [laBie

HHe TBEPABIX TeJl, :KUAKOCTeH 1 razos (21 u)

JlaByieHue.
Ilepenaua
JaBJIeHHSA
TBEPABIMU
TeJlaMH,
SKMKOCTSIMH U
razami (3 4)

Hasnenue. Cnocobvl ymeHbuleHUsL U YEeIUdeHUs.
oagnenus. /lagnenue 2aza. 3aeucumocnms
oagnenus 2aza om 06vEMA, MEMNEPAMmypbi.
Ilepedaua dasnenusi meépoviMu meiamu,
arcuokocmamu u eazamu. 3axon Iackans.
ITnesmamuyeckue Mauiumbl.

Jemoncmpayun’

1. 3aBucumocThb

TEeMIIEepPaTyphI.

JaBJICHUSA rasa oT

AHanmu3 ¥ 00BsSCHEHHE C OTIOPOI HA NUAAKTHYCCKUNA MaTepuaj Mo KOHTPOJIEM Ielarora OIBITOB U
NPaKTUYECKHUX CUTYAIHH, B KOTOPBIX MPOSBISAETCS CHJIa TaBICHUS.

ObocHOBaHME C OTTOPOH HA TEXHOJIOTHIECKYIO KapTy IPH MOMOIIH MTeAarora Cioco00B yMEHBIICHUS 1
YBEJIMYEHUS JTaBICHUS.

W3yyenne oa pyKoOBOJCTBOM II€Jjarora 3aBUCHMOCTH JaBJIECHHS ra3a oT 00bEMa 1 TeMITepaTypebl.
W3ydenne moa pyKOBOACTBOM Iearora OCOOEHHOCTEHW Iepenadyd [aBICHUS TBEPABIMU TelaMH,
KHUIKOCTAMHU U razamMu. OOOCHOBaHME PE3YNBTAaTOB OMBITOB OCOOCHHOCTSMH CTPOCHHUS BEIIECTBA B
TBEPIOM, JKUIKOM M ra3000pa3HOM COCTOSHHUSIX MPEITI0KESHHBIMU (POPMYITHPOBKAMHU.

HabnroneHue 3a SKCliepUMEHTaNBHBIM JOKa3aTeIbCTBOM 3akoHa [lackais.
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2. Tlepenava naBieHUS KUIKOCTHIO M Ta30M.

Pemienre THUIOBBIX pacqéTme 3ajga4y B 1—2 HCﬁCTBHH C 0H0p0ﬁ Ha aJroput™m, ONpeaBapuTCIbHO
pa306paHHLIﬁ COBMCCTHO C I1€JaroromM Ha pacqéT JaBJICHHUA TBép)IOFO TCa.

JlaBienne
KMIKOCTH (5 1)

3aBUCHMOCTb JIABJICHUS KUIKOCTH OT TIIyOUHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. T'uopasnuueckue Mexanuzmb.

Hemoncmpayuu?®

1. Coobmarommuecs: COCyabI.

2. 'mppaBianueckuii mpecc.

HccnenoBanue ¢ omopoi Ha TEXHOJOTHMUECKYIO KapTy MOJ PYKOBOJACTBOM I€/larora 3aBUCUMOCTH
JTABJICHUSI XKUJIKOCTH OT TJIYOMHBI MOTPYKEHUS W TUIOTHOCTHU YKUAIKOCTH.

HabnroneHue v HauanbHOE TOHUMaHKUE THAPOCTATHYECKOTO MapaJoKca Ha OCHOBE 3akoHa [lackaist.
H3ydeHue COBMECTHO C MEJaroroM COOOIIAOIINXCS COCYIOB.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEIHHO
Ppa300paHHBIN COBMECTHO C MIEIarOroM Ha pacuéT MaBJICHUS KUJIKOCTH.

Habmronenne 3a 00BpsICHEHHEM MIPUHINIIA JEHCTBUS THAPABINIECKOTO Ipecca.

AHamu3 W OOBSCHEHHE C ONOpPOW Ha IUNAKTHUECKHH MaTepual TOoA KOHTPOJIEM Ieiarora
MPAKTHICCKUX CUTYAIHi, JEMOHCTPUPYIOIINX MPOSBICHAE NABICHUS KUIKOCTH U 3aKoHa [lackas,
HaIpUMep TPOIIECCOB B OPTaHU3Me IpH TITy0okoBogHOM HEIpstHUN (MC — Onomorus).

AtMmocdepHoe
nasJjieHue (6 4)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oaenenus. 3asucumocmuo
ammocghepnozo  0agnenuss om  8bICOMbl  HAO
yposnem  mops. Ilpuboper 01 usmepenus
ammocgheprozo 0asneHus.

Hemoncmpayuu®

1. [posBrenue neiicTBUsS aTMOCHEPHOTO

JIaBIICHUSI.

HabmroneHue 3a SkcriepuMeHTaIbHBIM 00HApY)KEHHEM aTMOC(HEPHOTO JaBICHHUS.

AHanmu3 1 00BsICHEHHE C OTIOPOil Ha MUIAKTHYSCKUI MaTepHall Mo KOHTPOJIEM IIeJarora OMbITOB U
MIPAKTUIECKUX CUTYAINH, CBI3aHHBIX C IeHiCTBHEM aTMOC(EepPHOTO TaBICHUS.

HaGmonenue 3a 00bsICHEHHEM CYILIECTBOBaHMS aTMoc(ephl Ha 3eMile M HEKOTOPBIX IUIaHEeTaX MK e€
OTCYTCTBUSI Ha pyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMHUS).

bazoBoe mnoHMMaHHE NPUYMH HM3MEHEHUS IUIOTHOCTH aTtMoc(epbl C BBICOTOH U 3aBUCUMOCTHU
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON HA ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBII COBMECTHO € TIEIATOTOM Ha pacuéT aTMOC(HEpHOTO TaBICHHS.

Uzydenue mo pyKOBOACTBOM TeIarora ycTpoiicTea 0apoMeTpa-aHepoua.
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HeiicTBue
JKU/IKOCTH ¥ ra3a
HA NOrpy:KXEHHOE
B HUX TeJ1o (7 4)

Heticmesue srcudxocmu u 2asa Ha Nozpysucénnoe
6 Hux mejo. BelTankuBarommas (apxumesioBa) cuia.

3axon Apxumeoa. Ilnasanue mein.
Bozdyxonnasanue.

JMemoncmpayuu’

1. 3aBUCUMOCTh  BBITQJKUBAIOIIEH CHIIBI OT

o0béMa MOTpYXKEHHOH wacTH Tena U

TUIOTHOCTH KHUJIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIONIEH CHIIBI BECY

BBITECHEHHOM ’KUKOCTH.

3. VcnoBre TIIaBaHWA TEN: IUIABaHUE WIIH
MOTPY)KEHHE TeI B  3aBUCHMOCTH  OT
COOTHOIIICHS TDIOTHOCTEH Tella U )KUIKOCTH.

Jabopamopnvie pabomut u onvimol.

1. UccnenoBanme 3aBHCUMOCTH Beca Tela B
Bo/ie OT 00B&Ma MOTpYXEHHOU B JKUAKOCTH
4acTH Tena.

2. OnpeneneHue  BHITAIKUBAIONICH  CHIIBI,
JEUCTBYIOIIE Ha TeJo, IOrpyXEHHOE B
JKUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONICH
CHWIIBL, IEHCTBYIOIICH Ha TEJIO B JKUAKOCTH, OT
MAacCHI TeJa.

4. OmBITEL, OEMOHCTPHPYIOUINE 3aBHCHMOCTH
BBITAJIKUBAIOIICH CHJIBI, JAEWCTBYIOLIEH Ha
TEJO B )XHIKOCTH, OT 00hEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tella W OT IUIOTHOCTH
YKUJKOCTH.

5. KonctpyupoBanue apeoMerpa W
KOHCTPYHPOBAHHE JIOAKH U OINpeaeNeHne eé
rpy30M0IbEMHOCTH.

HabnroneHue 3a 3KCIeprMEHTAILHBIM OOHAPYKCHUEM JCHCTBUS KHUIKOCTU U Ta3a Ha TIOTPYKEHHOE B
HUX TeJO.

Omnpenenenue ¢ ONMopoil Ha TEXHOJIOTMYECKYIO KapTy BBITAJIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEIO,
MOTPY>KEHHOE B KUAKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CY)KICHHE COBMECTHO C TIEJaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIOMICH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B )KHIKOCTB YaCTH TEJIA M OT INIOTHOCTH YKUIKOCTH.

HccrenoBanue Mo pyKOBOACTBOM IeIarora 3aBICHMOCTH Beca Tella B BOJIC OT 00BEMa IOTpyKEHHOM
B )KHIKOCTB YaCTH Tela.

Pewienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON HAa alrOPUTM, NPEABAPUTENBHO
pa300paHHBI COBMECTHO C MIEIar0oroM Ha MPUMEHEHHUE 3aKOHA APXUMEIa U YCIOBHS TUIABaHUS TEl.
KoHcTpyupoBaHue npu moMoIy nejarora apeoMerpa Wik KOHCTPYHUpPOBaHUE JOJKU U OIpeieeHHe
€€ Irpy30M0AbEMHOCTH.

Paznea 5.

PaGora u momiHOCTB. JHeprus (12 u)

Pa6ora
M MOIIHOCTH

(RR))

Mexanunueckas pabota. MOmHOCT

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpE/CNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
MaJeHUU TeJla M CHJIbl TPEHUs IpPH DPABHOMEPHOM MEPEMEIICHUHM Tejla M0 TOPU30HTAIbHOU
MIOBEPXHOCTH.

Habmonenue 3a nemoHcTpanuei pacyéra MOIIHOCTH, pa3BUBAEMON NP NOABEME 110 JIECTHHIIE.
Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHUSA C ONOPOH Ha alrOpUTM, MPEIBAPUTEILHO
pa3o0paHHBII COBMECTHO C I1€IaroroM Ha pacyéT MEXaHHYeCKOil padOThI X MOIITHOCTH.
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IIpocrbie
MeXaHu3MBbI (5 4)

ITpocTeie MEXaHNU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
INIOCKOCTb.  [Ipasuno  pasnogecus  pwiuaza.
Ilpumenenue npasuna paeHogecus pwvluaea K
onoxy. «3onomoe npasuioy mexanuxu. KIIJ1
NPOCTHIX MEXaHU3MOB. [IpocThle MeXaHH3MBI B
OBITY U TEXHUKE.

JHemoncmpavuu

1. [Tpumepsl MPOCTHIX MEXaHU3MOB.

Jabopamopnsie pabomol u onvimut

1.0npenenenre pabOThl CHIBI TPEHHUS MPU

paBHOMEPHOM JIBIDKECHUT Tena o
TOPHU30HTAIILHOM MOBEPXHOCTH.
2. UccnenoBanue ycaoBUI paBHOBECHS phIuara.
3. Usmepenne KIIJI HakIOHHON INIOCKOCTH
(371eKTpOHHAS TEMOHCTPAIINS).

HauansHOe MOHMMaHNE BBINTPHIIIA B CHJIE IPOCTHIX MEXaHW3MOB Ha MPUMEPE phIuara, MOoABH)KHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TNIOCKOCTH.

HccnenoBaHue COBMECTHO C MEAAaroroM YCJIOBHsI PaBHOBECHS pblyara.

OOHapy»keHHe I10]] pyKOBOJICTBOM IeJIarora ¢ Oropoi Ha JUJaKTHYECKUH MaTepHall CBOUCTB ITPOCTBIX
MEXaHHM3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U IMPHUCIIOCOOJICHUSX, UCIIOIb3YEMBIX B OBITY U TEXHUKE, a
TaKKe B XKMBBIX opranusmax (MC — Guomnorus).

HabGmonenue 3a skcriepuMeHTaIbHBIM JJOKa3aTeJIbCTBOM PaBEHCTBA Pa0bOT IPH MPHUMEHEHUH IPOCTHIX
MEXaHH3MOB.

Omnpenenenne nox pykoBoacTeoM nenarora K11/ HakIOHHOM TIOCKOCTH.

Pemenne THUMOBBIX pacuéTHBIX 337a4 B 1—2 NEHCTBHUA C ONMOPOH Ha alrOpuUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IE€AAaroroM Ha IPUMEHEHHE NpaBHiIa PAaBHOBECHS pbldara M Ha pacuér
KIII.

Mexanudeckasi
Heprus (4 4)

Mexanuueckass SHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00Ho20
8UOA MEeXaHUYecKol JHepeuu 6 Opyeol. 3aKOoH
COXpaHEHHMs] SHEPTUU B MEXaHUKE.

JlabopaTopHbie padoThl H ONBITHI.

Habmonenue 3a 3KCIIepUMEHTAIBHBIM ONPEICIICHIEM H3MEHEHUsSI KHHETHYECKON M MOTCHIINATbHON
SHEPruy Tejla IPU €r0 CKaThIBAHUU 110 HAKIIOHHOMU IUIOCKOCTH.

DopMyJIMpOBaHHE COBMECTHO C II€AaroroM HAa OCHOBE WCCIENOBAaHMA 3aKOHA COXPaHEHHUA
MEXaHMYECKOHU HEPTHU.

IIpencraBnenue npu NOMOILY NIEAATOra IPaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHHUS] DHEPTUU.

1. Usyuenue 3aKOHa coxpaHeHHus1 | PemieHne TUMOBBIX pacy€THBIX 3a1a4 B 1—2 neifcTBHS ¢ OMOpOil Ha aNropuUTM, HpPEABAPUTEIHHO
MeXaHUYeCKOH SHEepPrun (anekTpoHHas | pa3oOpaHHBIA COBMECTHO C II€JarOroM € MCII0JIb30BAHMEM 3aKOHA COXPAHEHHS SHEPTHH.
JIEMOHCTPAITHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TeMaTu4ecKHii
0JIOK, TEMBI

OcHoBHoOe cojaepkaHue

OcHoBHbIE BU/BbI 1€SIT€IbHOCTH YUALIUXCS
(Ha ypoBHe y4eOHBIX J1eiicTBUIl)

Pa3gen 6. TennoBble siBjenus (28 4)
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Ctpoenue
U CBOlicTBA
BenlecTnBa (7 4)

OcHognule NONOJCEeHUs MONEKYAAPHO-
KUHEMU4ecKoll meopuu CmpoeHUus Geuyecmad.
Macca u pazmepor amomos u monexyn. Onvimei,
noomeepcoarowyue  OCHOSHbIE — NOJONICEHUS]
MONEKYIAPHO-KUHEIMUYECKOT MEeOPUU.

Mopgenu TBEPAOTO, )KUAKOTO M ra3000pa3HOTO
COCTOsIHUI  BemecTBa. Kpucmannuueckue —u
amopghuvie mena. QObvaAcHeHue ceolicme 2a3o8,
ocuokocmet U meEpovbix mel  HA  OCHOGe
NON0JICEHUL] MOIEKYIAPHO-KUHEMUYECKOL MeopUlU.
CMauuBaHue u kanuisapuvle sAenenus. Tennosoe
pacuwiupenue u cocamue.

JMemoncmpayuu’

1. HabGnronenre 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddy3un.

3. Habnronenue  siBNeHUi

KaWULIPHBIX SBICHUU.

4. HaGmiofieHue TeTIoBOTO paciinpeHus Tedl.

5. V3meHeHne naBieHHs raza NpH M3MEHEHUH

00bEMa 1 HarpeBaHUH HITH OXJIAXKICHUH.

Jabopamopnvie pabomut u onvimul.

1. OmBITEI IO OOHAPYXKCHUIO JEHCTBUS CHII

CMadYuBaHUA n

MOJIEKYJIIPHOTO MPUTSHKECHUS (nmu
9JIEKTPOHHAS IEMOHCTpAIH).

2. OnpITBl 1O  BBIPAIIMBAHHUIO KPUCTAJIIOB
[IOBapEHHOM COJIM UJIU caxapa.

3.0nbITBl 1O  HAOJIOAEGHUIO  TEMJIOBOTO

pacliupeHusi Ta30B, JKUJIKOCTEH U TBEPABIX
TeI.

4. OmpenencHue NaBICHUS BO3AyXa B OaiioHe
IITIPHIIA.

5. OmBITEL, OEMOHCTPHPYIOUINE 3aBHCHMOCTH
JaBICHUST BO3AyXa OT e€ro oo0séMa U
HATPEBaHUS WITH OXJIQXKICHHUS.

6. Ilposepxa cunome3svl TUHENHOU 3A8UCUMOCTU

Onumbl cmonbuxa JlcuoKocmu 8
mepmomMempuyecKkol mpyoxe om
memnepamypbi.

HaOmonenne u MHTEPIPETAINA COBMECTHO C IIEJarOroM OMNBITOB, CBUIETEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B BOJIE.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HA aIrOPUTM, NMPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C MIEIar0roM I10 OLEHUBAHMIO KOJMYECTBA ATOMOB MIIM MOJIEKYJI B CIUHHUIIE
00BéMa BelecTBa.

[IpexcraBnenne npy MOMOIM Ielarora OPOYHOBCKOTO JBHIKEHUS, sIBIECHUS AUGPGY3UU U Pa3IHIui
MeX]ly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETHUECKOM TEOpUU CTPOEHUS BEIIECTBA.
OObsicHeHHE TIPY TIOMOIIIM TeJlarora ¢ ONopoil Ha JUJaKTUYECKUH MaTeprail OCHOBHBIX Pa3iIMYUi B
CTPOCHUHU Tra30B, JKUAKOCTEH M TBEPABIX TEN C MCIOJB30BAaHUEM IIOJIOKEHHH MOJIEKYISIpHO-
KMHETHUYECKOH TEOPUU CTPOSHHS BEIIECTRA.

IIpoBeneHue noa pykoBOJCTBOM II€Jjarora ONbITOB MO BHIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHON COIH
WK caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 00OBSICHEHUE U3 NPEIIOKECHHOTO TIEPEYHS BEIBOIOB OIIBITOB,
JEMOHCTPHUPYIOIINX KalWULIPHBIC SBICHUS U SIBJICHUEC CMAYHBAHMUS.

OObsicHeHnE ¢ OTTOPOH Ha TEXHOJIOTHUYECKYIO KapTy MO/ PyKOBOJCTBOM II€/1arora poJid KalMUIIPHBIX
SIBIICHUH JJIS1 TIOCTYIUICHUS BOABI B opranu3M pacternit (MC — Onomorus).

Habmoenue onpITOB 10 HAOIIOACHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEII.
OObsicCHEHHE C ONIOPOi Ha TEXHOJIOTHYECKYIO KapTy 0] PyKOBOJCTBOM Ie/larora CoXpaHeHus 00bEmMa
TBEPABIX TeJN, TEKY4ECTH >KUIKOCTH (B TOM HYHCIE, PA3HUIIBI B TEKY4ECTH JUIS Pa3HBIX KUIKOCTEN),
JaBJICHU rasa.

HabnroneHue 3a MpoBeA€HUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JaBICHHS BO3/yXa OT €ro
00bEMa W HarpeBaHUsl WIM OXJaXACHHs, M UX OOBSCHEHHWE HAa OCHOBE aTOMHO-MOJICKYJSIPHOTO
YUCHHS.

AHanu3 NpH MOMOIIM TEAarora ¢ ONMopod Ha MUIAKTHYECKHH MaTepHal NMPaKTHUSCKUX CHUTYaIHH,
CBSI3aHHBIX CO CBOMCTBaMH ra3oB, JKUJIKOCTEH U TBEPABIX TEI.
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TenoBble
npoueccsl (21 4)

Temnepatypa. Ceaze  memnepamypsi  co
CKOPOCMbIO MENNI06020 OBUNHCEHUS YACIUY.
Buytpennss sueprus. Cnocober usmeHenus
BHYMpEeHHell  dHepeuu: — menionepeoava  u
cosepuienue pabomsi. Budwvl menionepedauu:
MenIonposoOHOCMb, KOHBEKYUS, USTYUEHUe.
Konmuecto TEIUIOTHI. VY nenvHas
TEIIOEMKOCTS BELIECTBa. Jenioobmen u meniogoe
pasnogecue. Ypasuenue menioeozo danauca.
IInasnenue u omeepoesanue KpUCMAIIUYECKUX

sewecms.  YIeTmbHAas — TeIUIOTAa  IDIABICHHS.
Iapoobpasosanue u konoencayus. Hcnapenue
(MC). Kumnenne. VYnenbHas TeIIoTa
mapoo0pa3zoBaHus. 3asucumMocms memnepamypbi
KuneHuss —~ om  ammocepHoco  OasneHus.
Brascnocme 6o30yxa.

OHeprust  TOIUIMBAa.  YIenpHas  TemioTra
CrOpaHMUsL.

Ipunyunvr pabomsl mennogvix Odguzcamernei.
K1l menynoeozo
osucamens. Tennosvie oOsucamenu u 3awuma

oxpyaicaiougeti cpeodvt (MC).

3akon coxpanenus u npespawjenus dHepeUU 6
mennoguix npoyeccax (MC).

JMemoncmpayuu’

1. ITpaBuna u3MepeHus TEMIEPaTyphI.

2. Buas! Tennonepenayu.

3. OxylaXkJIeHUe NPU COBEPIICHUH PaOOTBHI.

4. HarpeBanue 1ipu COBEpUICHMH pabOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IMUHBIX
BEIIIECTB.

6. HaOmonenve kumneHus.

7. HabmioneHne TOCTOSIHCTBA — TEMIIEPaTypHI

[IpH TUIABJICHUH.
8. Mopenu TeroBbIX IBUTATENEH.
Jlabopamopnsie pabomol u onvimel.

1. IIposepka cunomesvl TUHENUHOU 3A6UCUMOCTHU

ONUHbL cmonbuka oHcUOKOCmuU 8
MepMOMEMPUUECKOll mpyoxe om
memnepamypbi.

ObocHOBaHHWE IO TOATOTOBICHHOMY AQJITOPUTMY COBMECTHO C TIEJaroroM IPaBWJI H3MEPECHHUS
TEMIIEPaTYPBHI.

CpaBHEHHE pa3IUIHBIX CIIOCOOOB U3MEPEHUS U IIKAJl TEMIIEPATypPHI.

Habmronenue 3a mpoBeZIcHUEM OITBITOB, JIEMOHCTPHUPYIONINX H3MEHEHNE BHYTPEHHEH YHEPTHH Tejla B
pe3ynbpTaTe TerionepeIay u paboTHl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE NMPAKTUYECKUX CUTYalUi, 1eMOHCTPUPYIOLIHX
pa3iIMYHbIe BUJBI TEMIONEPEAayuN: TeIUIONPOBOAHOCTh, KOHBEKIUIO, U3ITyUCHHE.

HccrnenoBanue ¢ omopoil Ha TEXHONOTMYECKYIO KapTy IIOA PYKOBOJICTBOM Iearora SIBICHUS
TEerI000MeHa PU CMENIMBAHUH XOJIOIHON U TOpsYel BOJBL.

HaGmonenue ycraHOBIEHNUS TEINIOBOTO PaBHOBECHST MEXKTY TOPSIUCH U XOJIOAHOW BOIOM.
OmnpepeneHne Py MOMOIIH ITEAAarora KOJINIeCTBa TEIUIOTHI, MOIYIEHHOTO BOIOW IIPH TETIOOOMEHE ¢
HarpeThiM METANINYECKUM LIWJIMHAPOM.

OmnpenerneHune 1Mo TabIUIE YACTHHON TETTOEMKOCTH BEIIECTBA.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHUCTBUS C ONMOPOM Ha alrOPUTM, MPEABAPUTEILHO
pa3o0paHHBIE COBMECTHO C MENAroroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHYECTBA TEIUIOTHl H
TEIUIOEMKOCTH TIPH TETIOOOMEHE.

AHanmu3 Ipu TIOMOIIM Iefarora CUTyallMid MpPaKTHUYECKOTO HCIONb30BaHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MaTepHaloB, HampUMep B  IENIX  JHEProcOepeXeHHs:  TEIIOM3O0JIALNS,
9HEprocOeperaroIine Kpblu, TepPMOAKKYMYJISTOPHI | T. 1.

HabnroneHue sBieHU HCIapeHUs U KOHACHCAIUH.

Habmnronenue 3a nccieoBaHHEM Ipoliecca UCIapeHHsl pa3InYHbIX KUAKOCTEH.

OObsICHEHHE 10 ATOPUTMY COBMECTHO C NEJaroroM siBJICHUI NCTIapeHusl U KOHACHCALMK Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YUEHHUSI.

HabmroneHune u 00BbsiICHEHHE TIpoIiecca KUTICHHS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATYPhI KUIICHUS OT
JIABJICHUSL.

OmnpeneneHre 1Mo TaOIUIe OTHOCHTEIFHOM BIaKHOCTH BO3-IyXa.

HabmroneHue nporiecca IaBiIeHNs KPUCTAIUTHYSCKOTO BEIIECTBA, HAIPUMeED, JTbJIA.

CpaBHeHHEe MO IUIaHy NpU NOMOUIM I€Jarora MpOLECCOB IUIABJICHUS KPUCTANIMUECKUX Tel
U pa3MATYeHHS IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenernenue 1o TabuuIe yAETbHON TEIIOTH IUTaBJICHNS JIbJA.

OObsicHEHHE TI0 CXeMe TI0ciie 00CYKACHHS C MEAaroroM siBJICHUH TUIaBJICHUS U KPUCTAJUIM3alUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YICHUS.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTETHHO
pa300paHHBII COBMECTHO C TIEIarOTOM, CBSI3aHHBIX C BEIYUCICHHEM KOJIMIECTBA TEIDIOTH B IPOLIECCAaX
TeIUIoNepelauy MPH IJIABJACHUH U KPUCTAJUIM3ALUH, UCTIAPEHUH U KOHIEHCALIUH.

AHanu3 npu MOMOLIM NEAarora ¢ ONOpoW Ha AMJAKTHUYECKHH MaTepuasl CUTyalHil MpakTHYECKOro
NPUMEHEHUSI SIBJICHUH IUIaBJI€HHUA M KPUCTAUIM3allMM, HampuMep, IOJyYeHHE CBEPXUHMCTHIX
MaTepHuaoB, CoJeBas Ipesika u JIp.

AHanu3 npu MOMOIIM Hesarora padoTel U 00BSICHEHHE IPUHIUIIA IEHCTBHS TETUIOBOTO JIBUIATEIIs.
Brruncnenue KoaM4YecTBa TEIUIOTHI, BBIACISIOMIEIOCS NPU CTOPAaHNH Pa3IWYHBIX BHIOB TOIUINBA, H
KIIJ nBurarens.

48




2.Habmronenue HU3MEHEHHUs BHYTPEHHEH
SHEPIHH Teja B Pe3yNbTaTe TeIUIONepeaaun U
PpabOTHI BHEIITHUX CHIIL.

3. UccnenoBanue sIBIEHHS TEIUIOOOMEHA IIpH
CMEIIIMBAHUH XOJIOTHOW U TOPSTYCH BOJIBI.

4. Onpedenenue Koauyecmea meniomaol,
NOIYYEHHO20 000U NpU Mmenioodmene ¢
Hazpemuim Memaiiudeckum YuiuHOPoM.

5. WccnenoBanue mporecca HCIapeHusl.

6. OmpeneneHrie  OTHOCHUTENHHON  BIIAXKHOCTH
BO3/yXa.

7. Onpeodenenue yOerbHOU MenIonvl NiAGIeHUs.
a60a.

OOcyxaeHne COBMECTHO C IEJaroroM 3KOJIOTHYECKHX IIOCIEICTBUI HCIONB30BAHMS ABHTATENCH
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApo3IeKTpocTaHnuil (MC — sKoJorus, XUMUsl).

Pazgen 7. JnekTpuyeckue 1 MArHUTHBIE siBjieHus (37 1)

DileKTpHYecKne
3apsaabl.
3apsiKeHHbIe
Teja U UX
B3aHMOJeHCTBHE
(7 9)

Onexmpusayus men. J|Ba poja dNEeKTPHYECKUX
3apsAnoB. BsamMopelicTBue 3apsDKCHHBIX — Tell.
3axon Kynona (3asucumocmuo cuvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eIUYUHbI
3apsA008 U paccmosanus MexHcoy meiamu,).

Onektpudueckoe — mone.  Hanpascénnocme
anexmpuyeckozo nonas. Ilpunyun cynepnosuyuu
2NIEKMPUYEeCKUx noell (Ha KauecmeeHHOM YPOogHe).

Hocumenu INEKMPUYECKUX 3apsa008.
Onemenmapnwiii NIeKMpUYecKul 3aps0.
Cmpoenue amoma. TIpOBOTHUKN U AUIIEKTPHKH.
3aKOH COXpaHEHHUs AJIEKTPUUECKOro 3apsiia.

JMemoncmpayun’

1. DnexTpu3aIys Te.

2.JlBa poma ONEKTPUYECKHX 3apsjoB U

B3aUMO/ICHCTBUE 3aPSKCHHBIX TeEJl.

3. YCTpOHCTBO U JeiiCTBHE 2JIEKTPOCKOIA.

4. DnexTpocTaTHdecKas HHAYKIIHS.

5. 3aKOH COXpaHEeHHMs! JIEKTPUIECKUX 3apsI0B.

Jlabopamopnvie pabomol u onvimul.

1. OnbITHL M0 HAOJIONCHUIO AIICKTPU3ALUH TEI

WHJTyKIUEH ¥ IPU CONIPUKOCHOBEHUH.

HaGmroneHre 3a mpoBeJIeHHEM OMBITOB TI0 AJIEKTPU3AIIAU TeJl TPU COMMPUKOCHOBEHUH M UHTYKITHEH.
Habmronenne n o0bACHEHHE C OMOPOI HA TUAAKTUICSCKAN MaTeprall B3aUMOICHCTBUS OJHOMMEHHO
1 Pa3HOUMEHHO 3apsKEHHBIX TEll.

OO0BsiCHEHNE TIPH TOMOIIIY TIeIarora MPUHIATA TEHCTBUS 3IIEKTPOCKOIIA.

OOBsICHEHHE COBMECTHO C II€aroroM SIBICHHWH SJCKTPU3AIMH TIPH COMPHKOCHOBEHHH Tel U
MHIYKIHUEN ¢ UCTIOJIb30BAaHUEM 3HAHUI O HOCUTENSX 3JIEKTPUUECKHUX 3apsiI0B B BELIECTBE.
PacnozHaBanne u OOBACHEHHE 1O CXEME COBMECTHO C TENaroroM SBJICHHWHA JJIEKTPU3alluU
B IIOBCEJHEBHON KU3HU.

Habnronenue u 00bsICHEHHE C OMOPON HA TEXHOJIOTHYCSCKYIO KapTY OMBITOB, MILTIOCTPHPYIOIINX 3aKOH
COXpaHEHHUsI SJIEKTPUYECKOro 3apsja.

HaGumroieHre onbITOB 10 MOJIEIMPOBAHUIO CUJIOBBIX TUHUH 3JIEKTPUUECKOTO TOJISI.

HccnenoBanrue moja pyKOBOJACTBOM Iefarora ACUCTBUSA 3JIEKTPUUECKOTO TMOJII HAa MPOBOJHUKHU U
JUDJIEKTPUKU
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IMocTostHHBIH
3JIEKTpHYeCKHU i
ToK (17 4)

OnexTpuuecKuil TOK. Ycnosusa cywecmeosanus
9NeKmpuyecko2o moxa. VICTOUHUKH TOCTOSIHHOTO
TOKa. JIeHCTBHS 3JIEKTPHUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOe, MATrHUTHOR). JieKmpuueckuil mox
8 AHCUOKOCIAX U 2A3AX.

PaGora m MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
3axon Jrcoyna—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKmMpU4eckol dHepeuu 8 Ovimy.
OnexTpuueckas 1ens. Cuia Toka. DIeKTpUdecKoe
HanpsokeHue.  CoNpoTHBIIEHHE — MPOBOJHHUKA.
Yoenvnoe conpomusnenue sewjecmea. 3akon Oma

Uit ydacTka uend. llocienoBaTenbHOe U
napauiesibHOe COCIMHEeHNE MPOBO/IHUKOB.
Kopomxkoe 3amvixanue.

JMemoncmpayuu’

1. IIpOBOAHUKY U AUITEKTPHUKH.

2. MogenupoBaHue CHJIOBBIX JTUHUR

AIEKTPHYECKOTO TIOJIS.

. MlcToYHUKH TOCTOSHHOTO TOKA.

. JleHicTBUS 3JIEKTPUUECKOIO TOKA.

. DNEKTPUUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3amMepeHue cuibl Toka aMIepMeTpoM.

. I3aMepeHne dSIEKTPUUECKOTO HAMPSHKCHHS

BOJIBTMETPOM.

9. Peoctar u Mara3uH CONpOTHUBIICHUI.

Jlabopamopnsie pabomol u onvimel.

1. UccnenoBaHue AEUCTBHS SIEKTPUUECKOTO
TIOJISl Ha TIPOBOJAHUKH U TUIICKTPUKH.

2. COopka u mpoBepka paboThI IEKTPHUIECKOM

eI TOCTOSTHHOTO TOKA.

W3mMepeHune u peryiupoBaHUE CHITBI TOKA.

W3mepenne u perynupoBaHue HATPSIKCHUS.

5. Hccnedosanue 3agucumocmu cuibl MOKd,
uoywezo uepe3 pesucmop, om
CONpOMuUBIIeHUs pe3UCmopa U HANPA#CEeHU.

6. Onwvimbi, demMoHcmpupyiowue 3a8UcUMoCms
NEKMPUYECKO20 conpomuenenus
NPOBOOHUKA Om €20 OJUHbL, NIoWaou
NONepPeyHo2o ceyeHus i Mamepuad.

0NN W

e

Habmronenne pa3iwyHBIX BHIOB JCHCTBUS DJEKTPUYECKOTO TOKAa M OOHApy)XKEHHE COBMECTHO C
NEJaroroM 3TUX BUAOB ACHCTBUS B IOBCEAHEBHON KHU3HU.

COopka 1o cxeMe M HCIBITaHHE IO KOHTPOJIEM IIe/1arora JIEKTPUIECKOH eI TOCTOSHHOTO TOKA.
Habmronenue 3a eMOHCTpanyeil H3MEPeHHS CIITBI TOKAa aMIIEPMETPOM.

Habmronenue 3a neMoHCTpanuei H3MEpPEeHHs IEKTPUIECKOTO HAPSHKCHUS BOIIBTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
SJIEKTPUYECKOTO COMPOTHBIICHUS MPOBOJHMKA OT €0 JUIMHBI, TUIOMIAJN TIOMEPEYHOrO CEUYEHUs U
Marepuaia.

Habnronenne 3a JTEMOHCTpAIMEl HMCCIICOBAHUS 3aBHCHMOCTH CHIIBI TOKa, MPOTEKAIOIIErO Yepes
PpE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HAa PE3UCTOPE.

bazoBrie mpencTaBieHus 0 MpaBUiIax CIOXKEHUS HAMPsDKEHUN MPU MOCIIE0BATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

bazoBrie mpencTaBieHys o npaBuiax AJs CUIbI TOKA IPU NapaJJIEIbHOM COEUHEHUN PE3UCTOPOB.
HabnrogeHne nmeMOHCTpamuy Iefarora O CHTYalusX IIOCICIOBATENEHOTO W MapajuIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMAILIHUX 3JIEKTPUUYECKUX CETSX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHUCTBUS C ONOPOM HA aIrOPUTM, NMpPEABAPUTENHHO
pa3o0paHHBIE COBMECTHO C MENAaroroM ¢ HCIOJbh30BaHHEM 3akoHa Oma u dopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEIbHOM U  IApajUICIbHOM  COCIUHEHUU
TIPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPO HAa TEXHOJOTMYECKYIO KapTy IIOJ PYKOBOJACTBOM Iejarora paOoOThI
3JIEKTPUYECKOr0 TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOpoil Ha TEXHOIOTHYECKYIO KapTy IOJ PYKOBOJCTBOM II€Aarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIAEINISIEMOI Ha PE3UCTOPE.
HabnroneHue 3a nccirieioBaHIEM 3aBUCHIMOCTH CHITBI TOKA Yepe3 JIAMIIOUKY OT HAIPSKCHUS Ha HEil.
Omnpenenenue ¢ oNOpol Ha TEXHOJOTMYECKYIO KapTy o pykoBoacTBoM nenarora KI1J] narpeBaresns.
HabmroneHue 3a ncciiegoBanreM mpeoOpa30BaHust SHEPTHHU TIPH IMOIBEME TPYy3a AIMEKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCTIE pacCy)XISHHS C IEJaroroM W COCTaBJICHHE IUIaHa-KOHCIIEKTa YCTPOWCTBA U
TIPUHITUITA AEUCTBHUS TOMAIIHUX JJIEKTPOHATPEBATEILHBIX IPHOOPOB.

OO0BscHEHHE TIOCIIE PACCYKACHUS C TIEJarOrOM M COCTaBJIEHHUE TIaHA-KOHCIIEKTa MPUYHH KOPOTKOTO
3aMBIKaHUS U IPUHIMIIA IEUCTBUS TJIABKUX MPEAOXPAHUTENCH.

Pemenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa300paHHBI COBMECTHO C TIEIaroroM ¢ HCIoJb30BaHueM 3akona Jxoyns—JIeHra.

HaGmronenre BO3HUKHOBEHUS JIEKTPUUECKOTO TOKA B KUIKOCTH.
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10.

11.

12.

Ilposepka npasuna crodcenus HaAnPHCeHUl
npu noOCie008amenrbHOM COCOUHEHUU O8YX
pesucmopos.

Ilposepxa npasuna 0as cunvl moxa npu
napanienbHoM COeOUHEHUU PE3UCTOPOS.
Onpenenerne  pabOTBI  3JIEKTPHUECKOTO
TOKa, HAYILETO Yepe3 Pe3nucTop.
OrnpeneneHne MOIIMHOCTH 3IEKTPHIECKOTO
TOKa, BBIJICJIIEMO# Ha pe3ucTOpe.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIYLIEr0 4epe3 JaMIOYKY, OT HANpPSDKeHUS
Ha HEeM.

Onpeoenenue KII/] nacpesamens.
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MarxHuTtHble
siBJIeHuUs (6 1)

ITocTossHHBIE MarHuThl. B3auMmoeiicTBue
MOCTOSIHHBIX MarHuToB. Maenummoe noie.
Maeznumnoe none 3emnu u e2o 3navenue sl
arcusnu Ha 3emne. Onvim Opcmeda. Maenumnoe
noae anekmpuyeckoz2o moxa. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuxe. /lelicmeue
MACHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvsosanue snexmpoogucamerneii 8
MEeXHUYeCKUX yCmpoucmeax u Ha mparcnopme.
Memoncmpayuu’
1. B3aumoieficTBHE MOCTOSTHHBIX MarHUTOB.
2. MonenupoBaHue HEBO3MOXHOCTH
pa3aencHus OIICOB MarHUTA.
3. MonennpoBaHue MarHUTHBIX
MOCTOSTHHBIX MarHHUTOB.
4. OmsIT Dpcrena.
5. MarautHoe nose Toka. DJIeKTPOMarHur.
6. JleficTBrie MAarHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM.
7. DNeKTpoABUTaTENh TTOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomol u onvimel.
1.  HccnenoBanue MarHuTHOTO
B3aMO/IEHCTBUS TIOCTOSIHHBIX MAarHUTOB.
2.  HM3yueHmWe MarHUTHOTO ITOJIS TOCTOSTHHBIX
MarHUTOB TIPY X OOBEIMHECHUH U Pa3ICIICHUH.
3. Uccnenosanue JIEUCTBUS
ANEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEIKY.
4. OnbIThl, JIEMOHCTPHUPYIOLINE
3aBHCHUMOCTH CHIIBI B3aUMOJICHCTBHUS KaTYIIKHA C
TOKOM M MarHuTa OT CHJIBI TOKA W HANPaBJICHUS
TOKa B KaTyIIIKe.
5.  V3yueHue neHCTBUS MarHUTHOTO TIOJIS Ha
MIPOBOJTHUK C TOKOM.
6.  Koucmpyuposanue u usyyeHnue pabomul
anexmpoosuzamens.
7.  Hzmepenue KIIJ| snextpoaBuUrareiabHON
YCTaHOBKH.

noJiei

HccnenoBanue o pyKOBOACTBOM II€AAarora MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MarHUTOB.
W3ydeHue ¢ onopoil Ha TEXHOJIOTHUECKYIO KapTy IOJl pyKOBOJACTBOM IleJjarora MarHUTHOTO IOJIS
MIOCTOSTHHBIX MAarHUTOB NPU UX 00BEAMHEHUH U pa3/IeICHHH.

Habmronenue 3a nmpoBeieHHEM OTBITOB MO BU3YaJIU3alUH MOJISI HOCTOSIHHBIX MarHUTOB.

W3ydenue moj pyKoBOACTBOM MElarora sIBJI€HUs] HAMarHWYMBAHUS BEILECTBA.

HccnenoBaHue COBMECTHO C MEAAroroM JAeHCTBUS 3JIEKTPUYECKOI0 TOKA Ha MAarHUTHYIO CTPEJIKY.
HaOmtonenue 3a mpoBeeHUEM OIBITOB, JIEMOHCTPUPYIOUIMX 3aBUCHMOCTh CHJIBI B3aUMOZEHCTBUS
KaTYIIKHA C TOKOM ¥ MarHuTa OT CHJIBI M HAIIPABJICHHUS TOKA B KAaTYIIKE.

AHanW3 TpW TOMOIIM II€AArora CHTYalli NPaKTUYECKOTO IPHMEHEHHUs 3JIEKTPOMArHUTOB (B
OBITOBBIX TEXHHUECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEANIIUHE).

W3ydyenune ¢ onopoit Ha TEXHOJIOTHYECKYTO KapTy 1Ol PyKOBOACTBOM II€[arora AeHCTBUSI MarHUTHOTO
TI0JII Ha TIPOBOJIHHK C TOKOM.

W3yyeHne ¢ onopoil Ha ANAAKTUUECKUNA MaTepuai JEHCTBHS 3JEKTPOABUTATEIIS.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BazoBble mpencraBieHus O pa3iHMYHBIX NMPUMEHEHHSX JJICKTpPOJABUTaTeNeld (TpaHCHOPT, OBITOBBHIC
yCTpO#CTBa U Ap.).
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DJIEKTPOMATHHUT
Hasl HHAYKIUSA
(4 4)

Onvimol Dapaoes. Henenue
anekmpomazhumuol unoykyuu. Ilpasuio Jlenya.
Dnexmpozenepamop. Cnocobul NOLyYeHUs

NeKMpuUYecKol SHepeuy. DICKTPOCTAHIIMKA Ha
BO300HOBJISICMBIX HCTOUHUKAX YHEPTHUHL.
Hemoncmpayuu?®
1. MccnenoBanue sIBIEHUS 3IIEKTPOMArHUTHOM
WHIYKITAL
2. OnsiTel @apanest.
3. 3aBUCUMOCTh HANPABJICHUS HHIYKIIMOHHOTO
TOKa OT YCJIOBHI €r0 BOSHUKHOBEHUSI.
4. DNeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvie pabomol u onvimel.
1.OnpITBl 1O KCCIICIOBAHUIO  SIBJICHUS
QHCKTpOMaFHI/ITHOﬁ UHAYKOUU: UCCIICTOBAHUC
W3MEHCHHH 3HA4YCHHWS W  HAIpPaBJICHUS
WHIYKIIMOHHOTO TOKA.

HpOBeHeHI/IC COBMECTHO C II€OaroroM OIIBITOB IIO HCCICOOBAHHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ
WHIOYKOUHW: UCCIICTOBAHNE W3MCHEHHUM 3HAYCHUS U HarpasJICHUSA HHAYKIIHOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)
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9 KJIACC (102 )

TemaTnveckui OcHOBHOE coaepKaHHe OcHOBHBIE BU/IBI 1eSITEILHOCTH Y4ALIUXCS
0710k, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Paznen 8. Mexannueckue siBiaenus (40 1)
Mexannveckoe MexaHudeckoe ABMKEHHE. MarepuanbHas | AHanIH3 C IOMOIIBIO MEJarora ¥ 00CyKACHNE PA3IMIHbIX IPHIMEPOB MEXaHNIECKOTO JIBIKCHHS.
JBUKEHHE touka. Cucrema orcuéra. OtHocuTenbHOCTH | OOCYyKIE€HHE COBMECTHO C IEAAaroroM I'paHuUIl IPUMEHIMOCTH MOJEIH «MaTepHaIbHAs TOUKa».
H CIOCO0BI ero MEXaHHYECKOTO  JBIKeHHsA.  PaBHoMepHoe | OmmcaHue mocie OOCYXKIOCHHS C IEJaroroM MEXaHWYECKOTO MABIKEHHS PAa3IMIHBIMU CIIOcOOaMH
onucanus (10 u) | nmpsMonuHeiHOe aBMXKeHHE. Hepasnomepnoe | (ypaBHeHHE, TaOnUNa, rpaduk).
npsamonunelnoe  ogudicenue.  CpemHsit  u | AHanM3 TOA PYKOBOJICTBOM II€Jjarora >KW3HCHHBIX CHTYyalMld, B KOTOPBIX IPOSIBISAETCA
M2HOBEHHAs. cKopocmb mena npu | OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBH)KEHUSI.
HePAaGHOMEPHOM OBUICEHUU. HabnroneHne MeXaHH4eCKOTo JIBH)KEHUS Tela OTHOCUTENIFHO Pa3HbIX TeJl OTCUETa.
VYckopenue. Pasnoyckopennoe | CpaBHeHHE IyTeH U TPaeKTOPHUH IBMKEHUS C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM
NPAMONUHEUHOE osudicenue. CBoboziHOE | memarora OJTHOTO U TOTO )K€ Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCYETA.

nanenue. Onvimor I anunes.
Pasnomepnoe oOeudicenue no OKpysICHOCHU.
Ilepuoo u yacmoma obpawenus. Jluneunas u
yenosas ckopocmu. Llenmpocmpemumensvhoe
ycKopenue.
Hemoncmpauyuu
1. HabmroneHne MeXaHHYECKOTO JIBHKECHUS
TeJIa OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE ITyTEH U TPAEKTOPHUM JBUKEHHS
OIHOTO M TOTO € TeJd OTHOCHTEJIHHO
Pa3HbIX TeJ OTCYETA.

3. sMepeHne CKOPOCTH H  YCKOPCHHUS
TIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. UccnenoBanue MIPU3HAKOB
PAaBHOYCKOPEHHOTO JABIKCHHS.

5. Habnronenne  NBHKEHUS Tela 1O
OKPY>KHOCTH.

6. HaGnronenne  MeXaHWYECKHX  SIBJICHHH,
IPOUCXOJAIIMX B CHCTEME  OTCU€Ta
«Temexka» mpu e€ paBHOMEPHOM U
YCKOPCHHOM  JIBM)KCHHUH  OTHOCUTEIHHO

KaOuHeTa QPU3NKU.

Amnanus ¢ IOMOIIEI0 Ieaarora Tekcra I'anuies 00 OTHOCUTEILHOCTH ABMYKEHHS; BEIITOTHEHHE 3aJaHUH
10 TEKCTY (CMBICTIOBOE YTEHUE).

[Mpocreiiiiye BEIYUCICHUS [0 00pa3Ily CpeAHEil CKOPOCTH CKONBKEHHS OPYyCKa WK JIBUKEHHS IIapUKa
10 HAKJIOHHOM IIOCKOCTH.

AHanu3 u 00CyX/JICHUE C OTIOPOI Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM I€Iarora criocoooB
MpUOIMKEHHOTO OTPE/ISIICHNs] MTHOBEHHON CKOPOCTH.

Omnpejenenue Mocie pacCysAeHHs C MeJaroroM o cXeMe CKOPOCTH PABHOMEPHOTO JIBHXKEHHSI ([IIApHUKa
B KHJIKOCTH, MOJIENIN DJIEKTPUIECKOTO0 aBTOMOOWIIS U T. II.).

OmnpeneseHre COBMECTHO C MEAAroroM IyTH, MPOWICHHOTO 3a JaHHBIA MPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJa Mo rpapuKy 3aBUCUMOCTH IIyTH PABHOMEPHOTO JBH)KCHHUS OT BPEMEHHU.
HauanpHble mpeacTaBiieHHE O MPHHIUIAX JICHCTBUS OPUOOPOB, HU3MEPSIONIMX
(ciumomeTpoB).

[IpocTeiinye BBHIUUCICHUS 0 00pa3ily MyTH M CKOPOCTH NMPH PABHOYCKOPCHHOM MPSIMOJIMHEHHOM
IBIKEHHUHU Tea.

OmnpejeneHne COBMECTHO C MEAAroroM MpoOiIeHHOTO MyTH U YCKOPEHUS JBIKCHUS Tella 1o rpaduky
3aBUCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBHIKEHHUS TEJa OT BPEMEHH.
OmnpenesneHre ¢ TOMOIIBIO MeAarora yCKOPEHUs Telia PH PAaBHOYCKOPEHHOM JIBHYKCHUH 10 HAKIIOHHOM
IJIOCKOCTH.

W3Meperne mo cxeme MOCiIe PacCyXICHHUs ¢ IeJaroroM MepHojia W 4acTOTHl OOpaIIeHUs Tena Io
OKPY/KHOCTH.

OmnpeneseHre HaXOXKACHHUS M0 PYKOBOJICTBOM IIeJarora CKOPOCTH PaBHOMEPHOI'O ABHIKCHHS Telia
10 OKPY)KHOCTH.

CKOPOCTb

54




Jabopamopnvie pabomol u onvimel.

1. Koncmpyuposanue mpaxma 0ist pazzoua u
oanvHeliuezo  pasHOMEPHO20  OBUNCCHUS
WAPUKA UTU MENEHCKU.

2. Onpenenexnue cpenHei CKOPOCTH
CKONbKEHUsST  OpycKa WM JIBHDKCHHUS
LIAPHKA 110 HAKJIOHHOH MJIOCKOCTH.

3. OnpeneneHne  yCKOPEHHS  Tela  IpH
PaBHOYCKOPEHHOM JIBIKCHUH 1o
HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBanue 3aBUCHMOCTH IYTH OT
BPEMCHHU IIPH PAaBHOYCKOPCHHOM JIBHKCHUU
0e3 HaYaJbHOW CKOPOCTH.

5. Ilposepka 2unomesol: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYaibHOU CKOPOCMU RYMU OMHOCAMCSL KAK
pso HeuEemHbix yucer, mo
coomseememeyroujue NPOMENCYMKU
6peMenu 0OUHAKOBbI.

Pemienne TUNOBBIX pacu€THBIX 3amad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, NMPEABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEaroroM Ha OIpe[eNieHHe KHHEMaTHYeCKHX XapaKTePHCTUK
MEXaHUIeCKOTO JBIKEHUS Pa3INIHBIX BUIOB.

Pacnio3naBanue u mpuOIIDKEHHOE ONMCAHKE IO 00pasIly MOociIe 00CYKACHHUS C MeAaroroM pPa3InIHBIX
BHJIOB MEXaHMYECKOTO IBIDKCHHUS B IPHPOJE M TEXHUKE (Ha MpHMepax CBOOOJHO MAIarolIuX Tel,
JIBIDKCHUSI )KUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX CPEICTB U IIp. ).

B3aumoneiicrBue
Tes (20 v)

IlepBelii 3axkoH Hprorona. Bropoil 3akoH
Hetorona. Tperuii 3akon Herotona. llpunyun
Ccynepno3uyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKONbIHCEHUS, CULA MPeHUs. NOKOA,
opyaue 8U0bl MpeHUs.

Cuma TsKecTH H  3aKOH  BCEMHPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO TMAICHUS.
Jeuoicenue naawem eokpye Connya (MC).
Ilepsas kocmuyeckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHUaIbHOU TOYKHU.
Abcomomno  meépdoe  meno. Pasnosecue
meépooeo  mena €  3AKPEeniéHHOU  OCblO
spauerusi. MOMEHT cuiibl. [enmp msocecmu.

Hemoucmpayuu

1. 3aBUCHMOCTh YCKOPEHHs Teja OT MacChl

TeJla U JEHUCTBYIOIEH HAa HETO CHUJIBI.

2. Habnrogenne  paBeHCTBA  CHIJI

B3aMMOJICHCTBUHU TEJI.
3. 3meHeHne Beca Telna NPU YCKOPEHHOM

npu

HabnroneHnue u o6cykIeHre COBMECTHO C IEAAaroroM OIBITOB C JIBUKEHHUEM Tela IPHU YMEHBIICHUU
BJIMSIHUS APYTUX TeJ, NPETNATCTBYIOUIUX JIBHXKEHUIO.

AHanmu3 10 cxeMe IIoCie pPacCyXJIEHHs C IMeJaroroM Tekcra [amunes ¢ omuMcaHHEM MBICIEHHOTO
9KCIIEpPUMEHTAa, OOOCHOBBIBAIOIEIO 3aKOH HHEPIMH; BBIMOJIHEHHE 33JaHUil MO0 TEKCTY (CMBICIOBOE
YTEHHE).

OO6cyxaeHne o pyKOBOACTBOM TIeJarora BO3MOXXHOCTH BBITIOJTHEHUS 3aKOHA MHEPIIMU B Pa3IMIHBIX
CUCTEMAax OTCUETA.

Habmronenne m oOcyXIeHHE COBMECTHO C ITIEJaroroM MEXaHWYECKUX SBIICHUH, MPOUCXOMSIINX B
cucreme orcuéra «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JBIDKEHIH OTHOCUTEIFHO KaOMHeTa
¢bu3nKn.

JeiicTBUs ¢ BEKTOpaMU CUJI: BHIIIOJIHEHUE 33JJaHUH 110 CJI0)KEHUIO U BBIUUTAHUIO BEKTOPOB.
HabnrogeHne 3a NpoBEICHHWEM OIBITOB, JAEMOHCTPHUPYIOIIMX 3aBHCHMOCTh YCKOPEHHsS Tena OT
MPUJIOKEHHOM K HEMY CHJIBI U MAcChl TeJa.

Ananu3 1 00BSICHEHHE C OIIOPOI Ha TEXHOJOTHYECKYIO KapTy MO/ PYKOBOJCTBOM IIeJlarora siBJICHUH C
HCII0JIb30BaHKUEM BTOPOTo 3akoHa HeroToHa.

Pemienne TUTIOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPON Ha aJrOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEJaroroM C HCIOJb30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIIa
CJIO’KEHHUS CHJL.

Omnpenenenre COBMECTHO C MEJArOroM XECTKOCTU NPY>KUHBI.

AHanu3 cuTyallii ¢ Onopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€Aarora, B KOTOPBIX
HaOoIatTCes ynpyrue nedopMaiuu, U X 00bSICHEHHE C HCIIOh30BaHUEM 3aKoHa ['yka.

55




JBUKECHHH.
JlabopaTopHble paGoThl U ONBITHI.
1. UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

CKOJILKEHHS OT  CWIBl  HOPMAaJbHOTO
JIaBJICHUSL.
2. Ompenenenne  Kod(h(UIMEHTA  TPEHUSA
CKOJIB)KCHHSL.

3. OnpeneneHne XKECTKOCTHU TIPYKIHEIL.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 ACWCTBHS C OMOPOM Ha aJrOpHUTM, MPEABAPHUTEIHLHO
pa3o0paHHBIN COBMECTHO C TIEIarOTOM C HCIIOJIb30BaHUEM 3aKkoHa ['yka.

HccnenoBanue npy NOMOLIY NIE€JArora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIbHOI'O
nasneHst. CoBMeCTHOE OOCYXKIICHHE PE3yIbTaTOB UCCIICIOBAHMS.

OmnpeneneHne oA KOHTPOJIEM IeIarora ¢ OMopor Ha KOHCIIEKT K03 (DUITNEeHTa TPEHHS CKOIBKESHUS.
W3MepeHue ¢ NOMOIIBIO ejarora CUiIbl TPEHUS IOKOSI.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBHUS C OMOPOM Ha ajlropuTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C MEAroroM ¢ MCIIOJIb30BaHUEM (POPMYIIBI IS CHITBI TPCHUS CKOJIBKCHHUSL.
AHanu3 Mo cxeme IMOcCie PACCYXKIEHUs Mejarora O JBUKEHHM Tesl TOJbKO IMOJA ACHCTBHEM CHIIbI
TSKECTH — cBOOOIHOTO NaJCHUS.
OO0BsicHEHNE IO PYKOBOJICTBOM IeIarora He3aBHCHMOCTH YCKOPEHHSI CBOOOTHOTO MaJACHUS OT MaCCHI
Tena.

O1eHKa COBMECTHO C IIeJarOrOM BEJTHYHHBI CHITBI TATOTEHIS, ISHCTBYIOMIEH MEXKy IBYMS TeIaMH (s
Pa3HBIX Macc).

AHamu3 C OmMoOpoil Ha MUNAKTUYCCKUH MaTephall JBWKCHHS HEOCCHBIX TeJ TMOJ IeHCTBHEM CHIIBI
TATOTEHUS (C UCTIOB30BaHUEM JOTTOTHUTEIBHBIX HCTOUHIUKOB HHPOPMALINH).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AEWCTBHUA C OMOPOM HAa aJIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C IIEJaroroM C UCIIOJIb30BAaHUEM 3aKOHA BCEMHUPHOTO TATOTEHUS ¥ (GopMyIib
JUISL pacué€ra CUJIbI TSHKECTH.

HabGmonenue u o0CykJeHHE C TOMOIIBIO NIEJarora ONbITOB 110 U3MEHEHHUIO Beca TeJla P YCKOPEHHOM
JBUKEHUH.

AHanu3 ¢ IOMOIIIBIO Me1arora yCcaoBUi BOSHUKHOBEHHS HEBECOMOCTH U IEPETPY3KH.

Pewmenne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHUS € ONOPOM Ha alropuTM, NMPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOroM Ha ONpeAelICHHE Beca Tella B PA3INYHBIX YCIOBUSIX.

AHanu3 ¢ ONOpoi Ha TEXHOJOTMYECKYI0 KapTy IMOJ PYKOBOJCTBOM IeJarora Cuil, JEHCTBYIOIIUX Ha
TeNOo, NOKOsIIeecs Ha OMope.

Omnpenenenye ¢ TOMOLIBIO Me1arora HEHTpa TAXKECTH Pa3IUUHbIX TEJl.
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3aKOHBI
coXpaHeHust
(10 v)

Wmnynec  Tema.  M3menenue  umnyuavca.
Hunynve cunvl. 3aK0OH COXpaHEHUS HUMITYIIbCA.
PeaktuBHOe asmwxkenne (MC).

Mexanmdeckas paboTa ¥ MOIIHOCTH. Pabota
CHII TSDKeCTH, ynpyeocmu, mpenus. Cea3b
oHepeuu u pabomul. [loTeHUMaNbHAS DHEPTHS
TeNa, MOMHATOTO HAaJ MOBEPXHOCTHIO 3CMIIH.
Tomenyuanenas sHepeus CoHcAmou NPYICUHBL.
Kunernueckas JHEprusl. Teopema o
KuHemuueckou dHepeuu. 3aKOH COXPaHEHUs
MEXaHUYECKOI SHEPIUu.

Hemoncmpauyuu
1. Tlepenaua umIynbca MpH B3aUMOJACUCTBUU

TeJl.

2. TlpeobpasoBanus
B3aUMOJICICTBUU TeJI.

3. CoxpaHEHHE HUMITyJlbca IPH HEYIPYTOM
B3aNMOJICHCTBHN.

4. CoxpaHeHHE UWMITyJIbca TIPH aOCOJIOTHO
YIPYTOM B3aUMOJICHCTBUH.

5. HaOmoneHne peakTHBHOTO TBHYKCHUS.

6. CoxpaHeHHE MEXaHHYECKOH SHEpPTUU IpH
CBOOOJIHOM Ta/ICHUHU.

7. CoxpaHeHHE MEXAaHHUYECKOH JSHEPIrUu IpH
JABUXKCHUHU TEJIa IO )IeﬁCTBPIeM TIPY>KUHBI.

Jlabopamopnsie pabomol u onvimel.

1. Ompenenenne pabOTBI CHJIBI TPEHHUS TPH
PaBHOMEPHOM JABUXKXCHUU TCl1a 1o
TOPU30HTAITFHON TIOBEPXHOCTH.

2. OrmpeneneHne pabOTHI CHIIBI YIIPYTOCTH MIPH
nobpEMe rpysa C UCTIOJIb30BaHIEM
HETIOABIDKHOTO ¥ ITOJIBHYKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHA COXpPAHEHUS SHEPTHH.

SHEPIUU IIpH

HaOmonenue u 00cyxkIeHHE ¢ MOMOIIBIO MIEIarora ONbITOB, AEMOHCTPUPYIONINX Nepeaady UMITyJIbca
IIPU B3aMMOZEHCTBUHU TEJ, 3aKOH COXPAHEHHsS HMITyJbca NPH a0CONIOTHO YNPYrOM W HEYNPYroM
B3aMMOJICHCTBHH TEIl.

HaOmonenne neMOHCTpanyy TEAarora CUTyaruidi B OKPYXKAIOMIEH JKU3HH C HCIIOJIb30BAHMEM 3aKOHA
COXPaHEHHMsI UMITYJIbCA.

Pacno3naBanue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM I€Aarora SBIEHUS
PEaKTUBHOTO ABMXXEHUs B Ipupoje U TexHuke (MC — ouonorus).

IIpuMeHeHHEe COBMECTHO C MENAaroroM 3aKOHAa COXPAaHEHMsS MMITyJIbca A pacuéra pe3yibTaToB
B3aMMOJIEHiCTBUA Tel (Ha MpHMepax HEYNpyroro B3aUMOJCHCTBUS, YIPYroro IEHTPaIbHOIO
B3aMMO-JIEMCTBUS IByX OJJUHAKOBBIX T€J, OJJHO U3 KOTOPBIX HEMOI-BIIKHO).

Pemenne THIOBBIX pacdETHHIX 3ajad B 2—3 IEWCTBUS C OMOPOM Ha alTOPHUTM, MpPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C MEAaroroM C HUCIIOIb30BaHUEM 3aKOHA COXPAHEHHUS HMITYJIbCA.
OmpeneneHue ¢ OMOpoil HA TUAAKTHUYECKUN MaTepHan padoThl CWIIBI YIIPYTOCTH NPH HOABEME Tpy3a
C HCTIOJIb30BAHMEM HEMOABIKHOTO M MOIBMKHOTO OJIOKOB.

H3MepeHne cCoBMECTHO € MEJaroroM MOIHOCTH.

W3mepenne ¢ mMoMOIIbIO Ne1arora NOTeHIHAIbHON SHEPIHH YIPYTo 1eOPMUPOBAHHOM MPY>KUHBI.
W3MepeHne coBMECTHO C MeJaroroM KHHEeTHYEeCKOH SHEpruy Tella 10 JUTMHE TOPMO3HOT'O My TH.
HabnroneHue 3a 3KCIEPUMEHTAJIBHBIM CPaBHCHHEM W3MEHEHMs MOTEHIMAIbHON M KHHETHYECKOH
SHEPrui Teja INpU ABUKCHUHU 110 HAKJIIOHHOU IUIOCKOCTH.

HabnroneHue 3a 3KcepUMEHTAIBHON MPOBEPKOM 3aKOHA COXpPaHEHUS MEXaHWYECKOW 3HEpPTuu NpHU
CBOOO/IHOM Ma/ICHHH.

IIpumeHeHre Ha HayalbHOM YPOBHE, C ONOPOM Ha IUIAKTUYECKUI MaTepuan 3aKOHA COXPaHCHUS
MEXaHUYECKOW PHEPTUU 711 pacuéTa NOTEHIMANBHON U KHHETHYECKON SJHEPTHH Tela.

Pemenne TUMOBBIX pacdETHBIX 3ajad B 1—2 JEeWCTBUS ¢ ONOPOM Ha AITOPHUTM, HpPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C IIEJarOroM C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHHUsI MEXaHHUECKOH SHEPTHH.
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Paznen 9. Mexannyeckue Kos1e0aHusi M BOJHBI (15 4)

MexaHnnveckue
KoJiedoanus (7 1)

Konebatensnoe  nBwkenune.  OcHOBHBIE
XapaKTEePUCTUKU KOJIeOaHWH: TepHoJl, 4acToTa,
aMIUIUTYyAa. Mamemamuueckuil U NPYICUHHBIIU

masmuuky.  Ilpespawenue  suepeuu  npu

KOebameibHOM OBUNCEHUU.

3aryxatommue KoyseOaHWsA. BHIHYXICHHBIC

KoJicOanus. Pe3onaHnc.

JMemoncmpayuu’

1. HaOmomenne  komebOaHmii  Ten oJI
JNEHCTBHEM  CHIBI  TSKECTH M CHIIBI
YIPYTOCTH.

2. Habmonenne xomebaHuil Tpy3a Ha HUTH U
HAa TIPY>KUHE.

3. HabnromeHue BBIHYXXACHHBIX KoJcOaHWHA U
pe30HaHca.

Jlabopamopnvie pabomol u onvimel.

1. OmpeneneHre  4acTOTBl M IepHoAa
KoJiecOaHUH MaTeMaTHYECKOTO MasTHHKA.

2. OnpeneneHue  4acTOThl W Iepuoja
KOoJNe0aHWH TPYKWHHOTO MAasTHHUKA (WIH
ANEKTPOHHAS JEMOHCTPAIIHS).

3. UccrnenoBanne  3aBUCHUMOCTH  TepHoja
KOJIe0aHUH TOABEIICHHOTO K HUTH TPy3a OT
JUTMHBI HATH.

4. UccnenoBaHne  3aBHCHMOCTH  TIEpHOJA
KOoNeOaHWH TPYKHUHHOTO MAasTHHKAa OT
MacChl rpys3a (wu AIEKTPOHHAS
JIEMOHCTPAIIHST ).

5. IIpoBepka HE3aBUCHMOCTHU nepuoaa
KoJieOaHUH rpy3a, MOJBEUIEHHOIO K HUTH,
OT Macchl rpy3a.

6. ONBITEL, AEMOHCTPHUPYIOIIUE 3aBHCHMOCTh

nepuoja KoJieOaHuH MIPY>KMHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTU
TIPY>KHHBL.

7. N3mepenune YCKOpPEHUs cBOOOIHOTO
MaIeHUs (v JJIEKTPOHHAS
JIEMOHCTPAITHS).

Habmonenue xonebanuii moj AeHCTBHEM CHIJ TSDKECTH W YIPYTOCTH M OOHApy>KeHHE IPU TTOMOIIH
Tiesiarora noJJ0OHBIX KojieOaHMi B OKPYKaIOIIEM MUpE.

AHaIm3 COBMECTHO C IIeJaroroM KoJjieOaHmii rpy3a Ha HUTH U Ha pyxuHe. OTipeieTICHHe 10 allTOPUTMY
9acTOTHI KOJIEOaHUH MaTeMaTHIECKOTO M MPY>KHHHOTO MAasiTHUKOB.

Habmronenune u 00bsICHEHHE ¢ TIOMOIIBIO TIearora SBJICHHUS Pe30HAHCA.

HccrenoBanme ¢ Omopod Ha aiurOPUTM, HpPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C II€IAaroroM,
3aBHCHUMOCTH IIepHOo/1a KoJieOaHMI MOIBEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.

IIpoBepka c onopoii Ha TEXHOIOTMUYECKYIO KapTy IOl pyKOBOCTBOM [1€arora He3aBUCUMOCTH IIEPUOJA
KoJieOaHHH rpy3a, TOABEIICHHOTO K JICHTE, OT MaCCHI rpy3a.

Habnronenue u o0cyxaeHHe O] PyKOBOACTBOM II€JJarora OIbITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKa OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI.

[IpuMeHeHHE C TOMOIIBIO MIe1arora MaTeMaTHYECKOI0 ¥ MPYKUHHOTO MasTHUKOB B Ka4eCTBE MOAeeH
JUIS OITMCAaHUA KOJIeOaHU B OKpY’KaloIeM MHpeE.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 A€WCTBHUS C OMOPON Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEJaroroM, CBS3aHHBIX C BEIUYMCIICHHEM WM OLEHKOW 9acTOTHI (TIeproza)
KoJeOaHui
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MexaHn4eckue
BOJIHBL. 3BYK

8w

Mexanuyeckue BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH. Ipooonvhuie u
nonepeyHule 80HbI. [{IUNA 80IHbL U CKOPOCHb €€
pacnpocmpanenus. Mexanuueckue 60nHbL 8
meépdom mere, ceticmuyeckue gonnvl (MC).

3Byk. [pomxocms 368yka u 6vicoma MOHA.
Ompaosicenue 38yka. Hngpassyk u yiompasseyx.

JMemoncmpayuu’

1. PacmpocTpanenue
MOTIEPEYHBIX BOJIH.

2. HabmojeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL.

3. AKYyCTHYECKHH PE30HAHC.

IMPOAOJBHBIX u

OOHapyKeHHE U aHaJIU3 C IIOMOILBIO IIe/1arora BOJHOBBIX SBICHUH B OKPYIKalOLIEM MHUpE.
HaOmonenne CoOBMECTHO C TIE€IaroroM pacipoCTpaHEHWs NPOJONBHBIX M IONEPEYHBIX BOJIH (Ha
MOJIENIN) ¥ OOHAPY)KEHHE aHAJIOTMYHBIX BUIOB BOJIH B ITPUPO/IE (3BYK, BOJSHBIC BOJIHBI).

Brruncienue B 1—2 gedcTBUS ¢ OMOPOI Ha ajIrOpPUTM, IPEIBAPUTEIBHO Pa300paHHbIH COBMECTHO C
TIe/IaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3BYKOBBIX BOJIH.

HaOnroneHne 3a OKCHEPHMEHTANBHBIM OINpPENCIICHUEM TI'PAaHMI] YacTOTHI CIBIIIUMBIX 3BYKOBBIX
KoJicOaHHH.

HalnroieHue 3aBHCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCIIOIB30BaHUEM MYy3BIKaJIbHBIX
HHCTPYMEHTOB).

HabGnronenue 1 00BbsICHEHNE C IOMOILBIO TIeAarora siBJICHUs aKyCTHYECKOT0 pe30-HaHca.

UTeHHe COBMECTHO C IIEAAroroM OPUTMHAIBHOTO TEKCTa, MOCBILIEHHOTO HCIIOIb30BAHHIO 3BYKa (MIIH
yIbTPa3ByKa) B TEXHUKE (9XOJIOKAIMS, YIBTPa3BYK B MEAUIIMHE U JIP.); BBIMOJHEHHUE 3aJIaHNH 110 TEKCTY
(cMBICTIOBOE YTEHUE)

Pasnen 10. DinekTpoMarHuTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIEeKTPOMAarHUT
HOeE 1oJIe

H 3J1eKTPOMAarHu
THBIE BOJIHBI

8 )

DJEeKTPOMArHUTHOE noJe.
DNeKTpOMarHUTHbIE BOJIHBI. Ceoticmea
INEKMPOMAZHUMHBIX BOJIH. Ulxana
neKkmpomacHumnbIx  eonn.  Hcnoavsosanue

9NEKMPOMASHUMHBIX B0IH OJisl COMOBOU CEA3U.
DneKTpoMarHuTHas IpUpoAa CBeTa.
Ckopoctb cBeTa. BoHoBBIE CBOMCTBA CBETA.
JMemoncmpayuu’
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.
2. BomHoBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomol u onvimel.
1.3yyeHne CBOWCTB  3JIEKTPOMAarHUTHBIX
BOJTH C TIOMOIIBI0 MOOWIILHOTO TeedoHa.

IMocTpoenue MPOCTHIX PACCYXKICHHH Ha OCHOBE IMOATOTOBIEHHBIX BBIPAKCHHM, 00OCHOBBIBAIOIINX
B3aMOCBA3b JICKTPUICCKOTO U MArHuTHOI'O MOJIEH.

HabnroneHue 3a skClepUMEHTaIbHBIM H3YUYE€HHEM CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIE C
MTOMOIIIBI0 MOOMIIBHOTO TeNe(OHa).

AHaju3 ¢ MOMOIIBIO MeIarora PeHTTEHOBCKMX CHUMKOB Y€JI0BEYECKOr0 OpraHU3Ma.

AHaﬂH3 COBMECCTHO C I€aaroroM TEKCTOB, OMUCBIBAIOIINX IMTPOABJICHUA SJICKTPOMArHUTHOT'O U3JIYyYCHU L
B TIPUPO/IE: JKUBBIE OPTaHU3MBI, H3JTyIeHHsT HEOECHBIX TEJ (CMBICIIOBOE UTEHHE).

Pacro3HaBaHye M aHAN3 PA3IMYHBIX IPUMEHEHHH 3JIEKTPOMArHUTHBEIX BOJIH B TEXHHKE C OTMIOPOM Ha
TEXHOJIOTHUYECKYIO KapTy IOl PYKOBOJCTBOM II€arora.

Pemenre THUIOBBIX PAacu€THBIX 3ajad B 1—2 NEHCTBHS C OMOPOM Ha alrOpUTM, MPEIBAPHUTEIBHO
Pa3oOpaHHBI COBMECTHO C TIEarOrOM C HCIIOJIb30BaHUEM (POPMYJT UT CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHBI BOJIHBI U 9aCTOTHI CBETA.
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Pa3nen 11. CBeroBble siBieHust (15 1)

3aKkoHbI
pacnpocTpaHeHH
11 cBeTa (6 4)

JlyueBasg mopenp cBera. McTouHukH cBerta.
IIpsvmonuneiinoe  pacnpocmpanenue  céema.
3ammenus Connya u Jlyner. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
[Ipenominenue cBeta. 3aKOH MPEIOMIICHHS
cseta. [lonnoe eHympennee ompasiceHue ceema.
Hcnonvzoeanue nonnozo 6HympenHezo
OMPadceHUuss 6 ONMUYECKUX Cemo8ooax.

Hemoncmpayuu?®

1. IIpsimonuHeitHOe pacTIpocTpaHEeHHE CBETA.

2. OTpaxkeHHe CBeTa.

3. [MonyyeHne w300paKEHUH B IUIOCKOM,

BOIHYTOM M BBIITYKJIOM 3€pKaJjax.

4. IIpenoMieHue cBera.

5. Onruyeckuii CBETOBO/I.

Jabopamopnvie pabomot u onvimol.

1. UccnenoBanue 3aBHCUMOCTH yriaa
OTpaKEHUsI CBETOBOI'O Jy4a OT yIJa
MmageHus.

2. 3ydeHne XapaKTepPHCTUK HW300pakeHUs
npenMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBHCHMOCTH yria
HpPEOMIICHUS CBETOBOTO JIyda OT Yria
NaJaCHW Ha TPaHUIE «BO3AYX—CTEKIIO».

Habmronenne OIBITOB, JEMOHCTPUPYIOMIMX SBJICHHE NPSIMOIMHEHHOTO pacIpOCTpaHCHHUS CBETa
(BO3HHKHOBEHHE T€HH U TOIYTCHHN), M UX HHTEPIIPETAIHS C HCIOIh30BaHNEM MOHATHUS CBETOBOTO JTy4a.
OOBsicCHEHHE M MOJAETHMPOBAHUE TIOCIIE PACCYNKACHHUS C IEJaroroM Mo CXeMe CONHEYHOTO M JIYHHOTO
3aTMEHUH.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOIMUECKYHO KapTy MOJ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTiia
OTPa)KEHHUsI CBETOBOIO Jiy4a OT yTIJla aJeHUs.

H3ydeHue ¢ IOMOIIbIO Mearora CBOMCTB H300paKCHUS B TNIOCKOM 3epKaJe.

Habnronenue u 00bsICHEHUE COBMECTHO C MEIar0rOM OTIBITOB IO MOJTYYCHHIO U300paKCHU B BOTHYTOM
Y BBIYKJIOM 3epKayiax. HabmroieHne u 00bsICHEHHUE MOCIIE PacCyKACHUS C MEIaroroM o CXeMe OIBITOB
110 TPEIOMJIEHUIO CBETA Ha IPaHMIIE PA3IUYHBIX CPEMA, B TOM YHCJIE OINBITOB C MOJHBIM BHYTPEHHUM
OTPaKCHUEM.

UccnenoBanue moa pyKOBOJACTBOM I€AAarora 3aBUCUMOCTU YIJIa TNPEJIOMIIEHHS OT YIJla MajgeHHs
CBETOBOI'O JIy4a Ha IPaHULE «BO3LyX—CTEKIION.

Pacno3znaBanne ¢ momouIpl0 Neaarora SIBICHUA OTPaKEHHsS U MPEJOMJICHUSI CBETa B MIOBCEAHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAAarOrOM SIBICHUS ONTHYECKOTO MHUPaXKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHUS C OMOPON Ha ajirOpUTM, MPEABAPUTEIHHO
Ppa300paHHBIi COBMECTHO C MIEAroroM ¢ UCIOJIb30BAaHUEM 3aKOHOB OTPAKCHHS U MPESIIOMIICHHS CBETA.

JInn3bl
U ONTHYeCKHe
npudops! (6 4)

JIunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). [Inaz kax onmuueckas
cucmema. bauzopykocms u danvrozoprocme.
Jemoncmpayun’

1. Xox myyeii B coOupartomeii amH3e.

2. Xon tyueil B paccenBaroleil TuH3e.

3. [Tomyyenue w300pakeHUH C MOMOIIBIO
JIUH3.

4. TTpuHuun neicTBHS
MHKPOCKOTIa ¥ TEJIECKOTIA.

5. Mogens rnaza.

¢oroanmapara,

[Nomyaenne o KOHTpOJIEM Teslarora U300paskeHni ¢ MOMOIIBIO COOMPAIOIIEit M pacCenBaIOIIECH JINH3.
Omnpenenenue ¢ OMOPoit Ha AITOPUTM Pa3pabOTAHHOTO COBMECTHO C MeIaroroM (POKyCHOTO pacCcTOSTHUS
1 ONTHUYECKOHN CHIIBI COOMpAIOIIEH JTHH3HI.

AHanM3 COBMECTHO C I1€1aroroM yCTPOWCTBA U MPUHIINIIA EHCTBHS HEKOTOPBIX ONITHYECKUX TPUOOPOB:
¢doroammapara, MUKpocKora, Teneckona (MC — Ouonorus, acTpOHOMUS).

AHanu3 ¢ ormopoi Ha TEXHOJOTHYECKYIO KapTy O]l PYKOBOJCTBOM Ie/1arora sIBJICHHH OJM30PyKOCTH U
JATFHO30PKOCTH, IpUHIHIA eicTBuA oukoB (MC — Ouomorus).
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Jlabopamopnvie pabomol u onvimel.

1. [lomy4yenne w300pakeHUH C TOMOIIBIO
coOuparomieit JINH3HL.

2. Onpenenenne (OKYCHOTO PpAacCTOSHHUS U
ONITUYECKOH CHIIBI COOMpArOIIeH TMH3HI (M
JJIEKTPOHHAS IEMOHCTPALHS).

Paznoxenue
0eJIoro cBeTa
B ciekTp (3 )

Pasnooicenue  6enoco ceema 6 cnexmp.
Onvimur Hoiomona. Cnoogicenue cnexmpanbHvix
yeemos. [lucnepcus ceema.
JMemoncmpayuu’
1. PaznoxeHue 6enoro ceera B CIIEKTP.
2. [Tonyyenue Oenoro cBeTa MPH CIOKEHUH
CBETa pa3HbIX IIBECTOB.

Jlabopamopnvie pabomol u onvimel.

1. OmpITHl O Pa3NOXKEHUIO OENIoro cBeTa B
CIIEKTP.

2. OnBITHI 1O BOCIIPUSATHIO [[BETA MPEAMETOB
Opd WX HAOMIONEHUU Yepe3 IIBETOBbIC
bUIBTPEIL.

HabnroieHue COBMECTHO € IIEAaroroM Io pas3iIosKeHHUIo OeJIoro cBeTa B CHEKTD.

Habmonenue u o0bsicHeHre Ha 6a30BOM YPOBHE I10]] pyKOBOJCTBOM IE€JJarora OIbITOB MO MOJTYYSHHIO
0eJIoro cBeTa MY CJIOKESHHUHU CBETa PAa3HBIX LBETOB.

IIpoBeneHue 1 00BACHEHHE MOA PYKOBOJICTBOM II€/Iarora OIBITOB IO BOCIIPUATHIO IBETa IPEIMETOB
TIpH UX HAOJIIOICHUH Yepe3 IIBETOBBIC (PIITBTPHI (IIBETHBIC OYKH).

Pa3nen 12. KBanroBbie siBiaenust (17 1)

Hcnyckanue

H IOIJIOLCHHUE
CBeTa aTOMOM
(4

Onvimol Pezepghopoa v mnaneTapHasi MOJICIb
aroma. Monens aroma bopa. HUcnyckanue u
noznowenue  ceema  amomom.  Keanmul.
Jlunetiuamoie cnexmpeol.

OO6cyxIeHre ¢ TOMOIIBIO TieIarora ey ONbITOB Pe3epdopaa no ucciaenoBaHuIo aTOMOB, BBIJIBUKEHIE
THIIOTE3 O BO3MOXKHBIX PE3yJIbTaTaX OIBITOB B 3aBUCHMOCTH OT MPEIIO0JIaraeMoro CTPOCHHUSI aTOMOB,
(hopMyJIHpPOBaHUE BHIBOJIOB M3 PE3YJIHTATOB OIBITOB.

OOcyx/aeHne ¢ OMOpOd HAa TEXHOJIOTMYECKYI0 KapTy I0J PYKOBOJCTBOM II€[arora MpOTUBOPEYHA
IUIAHETAPHON MOJIENT aTOMa U OCHOBAHUIA ISl THIIOTE3bl Bopa 0 CTaloHApHBIX OPOUTAX IEKTPOHOB.
HabGmtoieHne COBMECTHO € MEAaroroM CIUIOMIHBIX M JMHEHYAThIX CHEKTPOB U3IYYEHHS PA3IUYHBIX
BeiiecTB. OObsCHEHHE C OMOPO HA TUIAKTHYSCKAN MaTepPHA JINHEHYATHIX CIIEKTPOB U3JTyUYCHUSI.

Crpoenue
aTOMHOTO siApa
(64)

PaguoakTuBHOCTB. Aibpa-, bema- u 2amma-
usnyuenua.  CTpoeHWe  aTOMHOTO  siApa.
Hyxknonnas modenv amomuoeo sadpa. Mzomonal.
Paouoaxmuenvie npespaujenus. Ilepuoo
noaypacnada amomuwix soep.

JHemoncmpayuu

1. CrieKTpbl H3JTyYCHHS U TTOTJIOIICHUS.

2. CrieKTpbl pa3InIHBIX T'a30B.

OO6cyxaeHne COBMECTHO C MEJaroroM BO3MOXKHBIX THIIOTE3 O MOJIEIISIX CTPOEHUS A/pa.

OmnpeneneHne Mo cXeMe ¢ MCHOIb30BAHUEM METOJMYECKOr0 MaTepuaia Mo PyKOBOJACTBOM I€Iarora
cocCTaBa AJCP MO 3aJJaHHBIM MACCOBBIM U 3apAA0BBIM YUCJIaM M 110 ITOJOXCHHUIO B HCpPIO)IPI‘IGCKOﬁ
cucreme 31eMeHToB (MC — xumus).

AHanm3 ¢ OTopoil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM II€arora N3MEHEHHsI COCTaBa sapa
1 €ro MOJIOXKEHHsI B TIEpHOINUECKOi ciucteme npH | |-paguoaktuBHocTH (MC — XuMus).
HccnenoBanne ¢ HOMOIIBIO IT€Aarora TPEKOB | |-4acTHIl 0 TOTOBEIM (oTorpadusim.

Habmonenue 3a nqeMoHCTpanuei paboThl M3MEPEHHsT PAIMAMOHHOTO (hOHA C MOMOIIBIO JO3UMETDA,
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3. CnexTp BoAoOpoa.

4. HabGmoneHnue TpexoB B kamepe Bunbcona.

Jabopamopuvie pabomol u onvimel.

1. Habnooenue CnaowHbIX U JTUHENYAMbIX
CHEeKmMpPO8 U3NY4EeHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU

OIIEHKA €0 MHTEHCHBHOCTH.

AHanu3 COBMECTHO C MEJaroroM OHOJOTMYECKHX W3MEHEHHH, MPOUCXOJSIINX MOJ JAeHCTBHEM
paanoakTuBHHIX m3mydeHuid (MC — Ouomorus).

Habmronenne mpeMoHCTpamui 00 HWCIIONB30BAaHHUE PaJMOAKTUBHBIX U3IydeHHil B mexmiuae (MC —
OHMOJIOTHS).

YacTUIBI 10 TOPMO3HOMY IyTH (IO
¢dortorpadusm) (o 3JEKTPOHHAS
JIEMOHCTPAITHS).
Snepubie SnepHble peakuuu. 3akoHBI cOXpaHeHMs | PemreHue THIOBBIX pacu€THBIX 3aha4 B 1—2 NEHCTBHS C ONOPOH HA AJIrOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix a0ep. Ceéa3b maccvl U IHEPIUU.
Peaxyuu cunmesa u denenus sadep. Ucmounuku
anepeuu Connya u 36¢30 (MC).

Snepnas JHEPTreTHKA. Heticmeus
PAOUOAKMUGHBIX — UBNYYEHUUl  HA — JICUBbIe
opeanusmuvl (MC).

Hemoncmpauyuu
1. Pabora cYE€TUMKa HOHU3UPYIOLIUX

W3ITyYEHU .

2. Peructpanmsi  M3NMy4eHWS  TPHPOIHBIX

MUHEpPAJIOB U IPOTYKTOB.

Jabopamopnvie pabomot u onvimul.

1. Usmepenne panuoakTuBHOTO (hoHa (MM
AIEKTPOHHAS IEMOHCTPAITHS).

Ppa300paHHBIi COBMECTHO C IIEIar0roM C HCII0JIh30BAHUEM 3aKOHOB COXPAHCHHUST MACCOBBIX U 3aPSITOBBIX
YKce] Ha ONpeCICHUE PEe3yIbTaTOB SICPHBIX PEAKIMi; aHATN3 BO3MOXKHOCTH WJIM HEBO3MOXKHOCTH
SIIEPHOM peaKiuu.

O11eHKa ¢ TIOMOIIBIO [IeIarora YSHEPTUH CBSI3H SACP C UCIMOJIb30BaHUEM (HOPMYJIIbl DUHINTSHHA.
OOcyXIeHne COBMECTHO C MeJaroroM IEPCHeKTUB HCIOJIb30BaHHS YIPABISIEMOTO TEPMOSACPHOTO
CHHTE3a.

O06cyxIeHne COBMECTHO C TI€JArOrOM IMPEUMYIIECTB 1 IKOJIOTHIECKUX MPOOIIEM, CBI3aHHbIX C SACPHOM
sHepretukoit (MC — sKoJors).

HoBTOpPHUTENbHO0-00001IaK0 LM MOAYJIB (9 4)

Cucremaruzanus
u 00001EeHne
HPEJMETHOTO
COJIepIKaHUs

H OTIbITa
JIeSTeNIbHOCTH,
nproOpe-TEHHOTOo
NP U3y4eHUU
BCETO Kypca
¢busnKH

OO0oOmieHne  copepkaHHWs — KaXIOro U3
OCHOBHBIX pa3zaenos Kypca [(N76370478
MEXaHHYECKUE, TETJIOBBIC, AJIEKTPOMArHUTHBIE,
KBAaHTOBEIE SIBJIEHU.

Hayunsliit MeTo/1 MO3HAHUS U €r0 peau3alus B
(bu3MUecKux Mccle0BaHUSIX.

CBs13p (DM3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obnactu mepenaun wHpOpMAIHMH, SHEPTETUKE,
TpaHcIopTe

BrImoHeHNEe ¢ TOMOIIBIO TIejarora Y4eOHbIX 3a1aHui, TpeOYIOMNX JEMOHCTPANH KOMIICTEHTHOCTEH,
XapaKTepU3YIOUINX €CTECTBEHHOHAYYHYI) TI'PaMOTHOCTh: MNPUMEHEHHUs IOJYYEHHbIX 3HAHWM IS
HAy4YHOTO OOBSICHEHUS (DM3MUECKUX SIBICHUN B OKPYXKAIOIIEW MPUPOJE W MOBCEIHEBHOHN KHU3HU, a
TaKk)Ke BBISBICHUS (PU3NUECKUX OCHOB PsJa COBPEMEHHBIX TEXHOJIOTHH; MPUMEHEHHsS] OCBOSHHBIX
AKCIIEPUMEHTAIBLHBIX YMEHHH JIJISI UCCICTOBAHMS (GU3NISCKUX SIBICHU, B TOM YHCIE JUIS TPOBEPKH
TUTIOTE3 U BBISIBJIICHUSI 3aKOHOMEPHOCTEIA.

Pemienne TUTIOBBIX pacuéTHBIX 3a7ad B |—2 AEWCTBHS C OMOPOW HAa ajJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C II€IaroroM, B TOM YHCJE MPEINOIarafolluX UCTIOIb30BaHUE (PU3HMUECKON
MOJICJIA 1 OCHOBAHHEIX Ha COJICPYKAHUU PA3IMYHBIX Pa3/ICoOB Kypca (DU3UKH.
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[Tpu pazpabotke paboueld mporpaMmbl B TEMaTHUYECKOM ILIAHUPOBAHUU YYTEHbl BO3MOXXHOCTH HCIOJIb30BaHUS
ANEKTPOHHBIX (U(POBBIX) 00OPA30BATENBHBIX PECYPCOB, SBISIOIIUXCS YIEOHO-METOAMUECKUMU MaTEpHAIaMU (MYyJIbTUMEIUINHBIE
IpPOrpaMMbl, JJIEKTPOHHBIE YUYEOHMKM M 3aJaYHHUKH, JJIEKTPOHHBbIE OMOIMOTEKH, BUPTyalbHBIC JAOOPaTOPHH, HUIPOBHIE

IpPOrpaMMbl, KOJUIEKIIMK HUMPOBBIX 00pa30BaTENbHBIX PECYpCOB), pEANM3YIOMUX AuAakTudeckue Bo3MmoxkHocTH WKT,
coJiepKaHUEe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaAHUH.
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