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I[TOACHUTEJIBHAA 3AIINCKA

O0mas xapakrepucTuka y4eOHoOro npeamera «Dusuka

VY4eOnbiii mnpeamer «®Pusuka»  ABIAETCA  CUCTEMOOOpA3yHOIMM IS
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI MHPO3JaHMS
ABJIIIOTCS.  OCHOBOM COJEp)KaHUS KypCcOB XWMHH, Ouonoruu, reorpapuu u
acTpoHOMUHU. DPU3MKAa BOOPYXkAaeT OOy4yarOUMXCAd HAYYHBIM METOJIOM IO3HaHUS,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIIEM MHUPE.

[TpenMeT MakcUMaNbHO HaMpaBieH Ha (POPMUPOBAHUE UHTEPECA K TPUPOTHOMY
U COIMAJIbHOMY MHpPY, COBEpIICHCTBOBAHHWE II03HABATEIBHOUW JIEATEIHLHOCTH
oOyuaronuxcs ¢ 31IP 3a cuer oBiageHUsI MBICIUTENBHBIMH OTIEPALIMSIMU CPABHEHMS,
0000111eHHs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMHUPOBAHUE
BO3MOYXHOCTEH COBMECTHOM JESATEIbHOCTH.

W3yuyenue ¢Qusukn crnocoOCTByeT pa3zButuo y oOydaromuxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO  BOOOpaXeHMs, (PYHKIIMOHAIBHOM TIPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh HH(OpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IIpeIMeTa AJIsl Pa3BUTHUS KUZHEHHOW KOMITETEHIIUH
00y4aroluXcsl 3aKJII0YAETCSl B YCBOCHUU OCHOBBI (DU3MUECKUX 3HAHUM, HEOOXOAUMBIX
JUIA TOBCEJHEBHOM >KM3HH; HABBIKOB 3JI0POBOTO M 0OE€30MacHOrO Uil YelloBeKa U
OKpYaloIlel ero cpeabl o0pasa KU3HU; (POPMUPOBAHUH IKOJIOTUYECKON KYIbTYPHI.

[IporpamMma oTpaxaer coiepxaHue oOydeHHUs mpenMery «Pu3nKa» ¢ yueToM
0coObIX 00pa3zoBaTeIbHbIX MOoTpeOHOCTeN oOyuaronuxcs ¢ 3I1P. OBnaneHue n1aHHBIM
y4eOHBIM MPEIMETOM MPEACTABISAET OMPEACICHHYIO TPYAHOCTh ISl 00yUYaIOIIUXCS C
3I1P. D10 cBsI3aHO ¢ OCOOCHHOCTSIMU MBICITUTENBHON ACSTENBHOCTHU, IEPUOANYECKUMU
KoJe0aHUSIMU BHUMaHUS, MaJbiM 00BEMOM MaMSITH, HEJOCTATOYHOCTHIO 00IIEro

3amaca 3HAHUW, MOHUKEHHBIM IMO3HABATEJIbHBIM HHTEPECOM M HU3ZKHUM YPOBHEM
pEUYeBOro pa3BUTHSL.

Jlnst mpeosoneHust TPyAHOCTEH B M3Y4YEHHHM Yy4eOHoro mnpeameTra «Dusznka
HeoOXxoaMMa  ajmanrtanus o0beMa W XapakTepa ydeOHOro maTepuana K
MO3HABATEIIbHBIM BO3MOXKHOCTSIM JIJaHHOM KaTeropuu OOYy4YaloIMUXCs, YYeT HX
OCOOEHHOCTEW pa3BUTHUS: WCIIONB30BAHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX W
MEKIIPEIMETHBIX CBSI3€H, MOCTEIEHHOE YCI0KHEHNE U3y4aeMOoro MaTepurara.

JlaHHass mporpaMMa KOHKPETH3UPYET COJCp)KaHHE TPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMH OOpa30BaTEIBLHOTO CTAaHAApPTa, PEKOMEHIYEMYIO
MOCJIEA0OBATEILHOCTh U3YUYEHUs] Pa3AeioB (PU3UKA C YUYETOM MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€M, JIOTHKM y4eOHOro Tpollecca, BO3PACTHBIX U
MICUXO0JIOTHYECKUX 0coOeHHocTel oOyyatomuxcst ¢ 311P Ha ypoBHE OCHOBHOTO OOIIIETro
oOpa3oBaHus, OMNpeAeIsIeT MHUHUMAIbHBIM HAOOp OMBITOB, JAEMOHCTpAIWi,
MPOBOJIMMBIX ~ yYUTEJIEM B  Kjacce, JIaO0OpaTOpHBIX pabOT, BBITOIHIEMBIX

00yJaroIUMUCH.
Meronuyeckorn OCHOBOM u3ydeHus Kypca «Dusnka» Ha ypoBHE OCHOBHOIO
o01iero oOpa3zoBaHuUsl ABJISAETCA CUCTEMHO-EATEIIbHOCTHBIN IOAXOL,



o0ecneunBarOIUKi  JOCTHKEHUE JIMYHOCTHBIX, METANpEeIMETHBIX U IPEIMETHBIX
o0pa3oBaTeNbHBIX  pE3yJIbTAaTOB IIOCPEICTBOM OpraHu3alNH AKTUBHOM
MO3HABATENBHON NEATEIbHOCTH OOYYaIOIIMXCs, YTO OYEHb BaXKHO MPU OOyUECHUU
nereit ¢ 3[1P, 1jig KOTOPBIX XapaKTEpHO CHH>KEHHE [T03HABATEIbHON aKTHBHOCTH.

Heau u 3a5aun n3yvyeHus yueOHoro npeamera «@usznka»

Obwue yenu w3ydeHus ydeOHOro mnpenmera «DuU3nKa» MPENCTABICHBI B
[IpumepHoii pabouelt mporpaMmMe OCHOBHOTO OOIIEro oOpa3oBaHuUs.

OCHOBHOI 1IENBI0 00YUYEHHUS JIETEH C 3aJEPKKON MCUXHUYECKOTO PA3BUTHUSI Ha
JAHHOM TMIPEAMETE SBISIETCA: IMOBBIIMIEHUE COLUUAIBHOM aJanTaliu JETe Yepe3
npuMeHeHne GU3NIEeCKIX 3HAaHUHN Ha TPAKTHKE.

Jns obywaromuxces ¢ 3P, Tak ke, kKak ¥ 711 HOPMAaTUBHO Pa3BUBAIOILIUXCS
CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  O0Opa3oBaTelbHYI)  IpOTpamMmy,
JTOMUHUPYIOIEE 3HAUYCHUE MTPUOOPETAIOT TaKUE yeiu, KakK:

" OCBOGHHUE 3HaHWI 0 METO/IaX HAYYHOT'0 TO3HAHUS MIPUPOILI U (POpMUpPOBAHKE HA
ATOM OCHOBE MPEJICTABIICHUN O PU3NYECKON KapTUHE MUPA;

" OBJIQJICHUE YMEHUSMH TMPOBOJUTH HAONIOJACHUS TPUPOJHBIX SBICHUH,
ONMKCHIBATh M 0000IIaTh pe3yabTaThl HAOIOJIEHUN, HCIOIB30BATh MPOCTHIC
U3MEPUTEIbHBIE MPUOOPHI ISl U3YUYCHUST (PU3UUECKUX SIBIICHUM; MPEICTABISIThH
pe3yabTaThl HAOMIOJCHUM WJIM MU3MEPEHUM C MOMOIIbI0 Tabiuil, rpadukoB U
BBISBJISITh Ha OTOM OCHOBE OMIMUPUYECKHE 3aBUCUMOCTH; MPUMEHSTH
MOJTyYEHHbIC 3HAHUS JJIsI OOBSICHEHHS] pa3HOOOPA3HBIX MPUPOIHBIX SIBJICHUN U
MPOLIECCOB, MPUHIIMIIOB JICUCTBHUS BAXKHEHUIINX TEXHUYECKUX YCTPOWCTB, IS
perieHus: pU3NYECKUX 3a1a4;

" pa3BUTHE NO3HABATEIbHBIX HHTEPECOB, WHTEJUIEKTYalbHbIX M TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSITETHHOCTA B MPUOOPETEHUN HOBBIX 3HAHUM, MIPU

pelieHnyd  (QU3MYECKMX 3a7ad M BBINOJHEHMHM  HKCHEPUMEHTAIbHbBIX
MCCJIEIOBAHUN C UCTIOJIb30BAaHUEM MH(POPMALIMOHHBIX TEXHOJIOTHIA;

" BOCIUTaHUE YOEXIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB IMPHUPOJBI, B
HEOOXOMMOCTH Pa3yMHOI'0 UCTOIb30BaHUS TOCTHKEHUN HAYKH U TEXHOJIOTHIA
JUTSL JaJIbHEMILIETO0 pa3BUTHS YEJIOBEYECKOro OOILEeCTBa, YBAKEHUSI K TBOpLAM
HAyKW U TEXHHUKHU; OTHOLIEHUS K (PU3MKE KaK K 3JIEMEHTY OOLICYeIOBEYECKON
KYJBTYPHI;

" KCMOJIb30BaHUE MOJIYYCHHBIX 3HAHUM W YMEHUU JJIsl pelIeHUs] MPaKTHYECKUX
3a/lady TOBCEJHEBHOM MKW3HM, OOecredeHusi Oe30MacHOCTH CBOEH KU3HH,
PalMOHANBHOTO MPUPOIONOIB30BAHMS U OXPAHbI OKPYKAIOLIEH CPeIbl.
JlocTikeHue 3Tux Lenei o0ecrneynBaeTcs pelieHueM CIeayIoNX 3a0ay.

= 3HaKOMCTBO oOyuaronuxcsi ¢ 3[IP ¢ meromamu ucciaegoBaHus OOBEKTOB M
SIBJICHUM IPUPOJIBI,

" npuoOpeTeHHe 3HAHUM O MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBJICHUSIX, (PU3NYECKUX BEIUMYMHAX, XapaKTEPU3YIOIIUX O3TU
SIBJICHUS;

* (popmupoBaHue yMeHUI HAOIIOAATh IPUPOIHBIC SIBICHUS U BBITOIHITH OMBITHI,
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nabopatopHble  pabOTBl M JKCIEPUMEHTAIBHBIE  HCCIENOBAaHUS  C
UCIIOJIb30BAaHUEM H3MEPUTENBHBIX NPUOOpPOB, IMIMPOKO MPUMEHSIEMBIX B
MMPAKTUYECKOM KU3HU,

" OBJAJACHUE TAKMMM IOHATHSIMH, KaK IIPUPOJHOE SBICHHUE, SMIIMPUYECKHU
yCTaHOBJICHHBIN (hakT, mpobiieMa, TUIIOTe3a, TEOPETUIECKUI BBIBOJ, PE3yNIbTaT
DKCIEPUMEHTAIIBHON ITPOBEPKH;

" [OHUMaHHE OTJIMYUI HAYYHBIX JaHHBIX OT HEMPOBEPEHHOW WH(pOpPMaIUH,
LHEHHOCTH HAayKH [UIsl YIOBJIIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEHN UeIoBeKa.

Ocob0ennocTu 0TOOpa M aganTANMU Y4eOHOr0 MaTepuaJa no gusmnke

OcnoBoit 00y4yenus ooyqaromuxcs ¢ 311P Ha npegmeTax eCTeCTBEHHOHAYYHOTO
LUKJIA SIBJISIETCS Pa3BUTUE y HUX OCHOBHBIX MBICIUTENBHBIX OIEpaluil (aHaaus,
CUHTE3, CpaBHEHUE, 0000IIIEHNE) HA OCHOBE BBIMOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMUpOBaHHE TPUEMOB YMCTBEHHOH pabOThI: aHAIM3 WCXOIHBIX JIaHHBIX,
IUTaHUPOBaHKUE MaTepualla, OCYIIECTBICHHE TO3TAITHOIO M UTOTOBOI'O CAMOKOHTPOJIS,
a TaKKe OCYIIECTBIIAETCS JIMKBUIAIMS IPOOEIOB B 3HAHUSX, 3aKpEIUIEHUE U3YUYEHHOTO
MaTepuala, 0TpabOTKa alroOpuTMOB, IOBTOPEHUE MpoiiieHHoro. boibiioe 3HaueHue
NPHUIAeTCs YMEHHIO paccka3aTb O BBIIOJHEHHOW paboTe C MpaBUIILHBIM
yNnoTpeOJIeHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U COONIOJACHUEM JIOTHYECKHX
cBsi3eil B m3naraemoM Marepuane. J{ns oOyuaromuxcst 3[IP Ha ypoBHE OCHOBHOTrO
o0uiero o0pa3oBaHUsl MO-TIPEKHEMY SIBISIFOTCSL XapaKTEPHBIMHU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHs OTHAEIbHBIX MCUXUUYECKUX MPOIECCOB (BOCIPHUATHS, BHUMaHUS,
NaMsTH, MBIIJICHUS), CHIPKEHHBIM ypOBEHb MHTEJUIEKTYaJIbHOI'O PAa3BUTHS, HU3KHIM
YPOBEHb BBINIOJHEHUS] YUE€OHBIX 3aJlaHUM, HU3Kasl yCIemHocTh 00yueHus. [loaTomy
pyu U3ydyeHUuM (U3UKH TpeOyeTcs LieJeHaNpaBiIeHHOE UHTEIJICKTYyaJIbHOE pa3BUTHE

obyuatomuxcst ¢ 3IIP, oTrBewaromiee MX OCOOCHHOCTSM M BO3MOXHOCTSIM. YUeT
ocobenHocteil oOywaroniuxcst ¢ 3IIP TpeOGyer, 4ToOBl NpU H3YYEHHH HOBOIO
MaTepuana 00s3aTeIbHO MPOUCXOIUIIO MHOTOKPATHOE €T0 MMOBTOPEHHE; PACIIMPEHHOE
pacCMOTpPEHHE TE€M U BOMPOCOB, PACKPHIBAIOIIUX CBs3b (M3UKU C IKU3HBIO;
aKTyalu3alys IEPBUYHOTO KU3HEHHOTO OMBITa 00yJaroIInXCsl.

VYcBoeHne mporpaMMHOro Martepuaiga 1o (U3MKEe BbI3bIBACT OOJbIINE
3arpyaHeHus y oOyuvaromuxcsi ¢ 3[IP, mosromy Teopus usydaercs 06e3 BBIBOJIOB
CIOXHBIX (popmyn. 3amauu, TpeOyrOUIMe NMPUMEHEHHS CIIOKHBIX MaTEeMaTHUYECKHUX
BBIUUCIICHUH U POPMYJI, B OCOOCHHOCTH TaKHX TeM, Kak «MeXaHU4eCKOoe IBHKEHUE,
«ApxumenoBa cuia», «MexaHWUYecKass DJHEPTHUs», «DJICKTPUUYCCKUE SBICHUSI,
«DNEKTPOMArHUTHBIC SIBJICHUS, PEIIAIOTCS B KJIacce C TTOMOIIBIO YIUTETIS.

Oco0oe BHMMaHWE TpU M3YyUYEHUU Kypca (U3MKH YAENSETCS TOCTAaHOBKE H
OpraHM3aIMH SKCIIEPUMEHTA, a TAK)KE MPOBEJACHHUIO (MPEUMYIIECTBEHHO HA KaXKIOM
YpOKe) KpaTKOBPEMEHHBIX JIeMOHCTpaluii  (BO3MOXXHO C  HCIIOJIb30BaHUEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTtopblie Tembl 00s3aTe€IbHO JOJDKHBI BKIIOYAThH
OTIOpHBIE JIabopaTopHbIe pPabOTHl, KOTOpBIE pPAa3BUBAIOT YMEHHE MOIb30BATHCS
npocTeiimuMu  TpuOopaMu, AaHaTU3WPOBATh TMOJyYEHHbIE JaHHBIE. B cBsizu C
OCOOCHHOCTSIMM ~ TIOBEJICHUS U I[GSHTGJIBHOCTI/I oOyuatomuxcs ¢ 3IIP



(pacTOPMOXKEHHOCTh, HEOPTAHU30BAHHOCTh) MPEIYCMOTPEH CTPOKAUIINN KOHTPOJIH
3a COOJIOJICHUEM IMPaBWII TEXHUKH 0€30MacHOCTH MPH MPOBEJICHUH JTa00paTOPHBIX U
MPaKTUYECKHUX PaldoT.

bonwsmoe BHManue npu uzydeHnn Gpusnuku moapoctkamu ¢ 3[1P obparmaercs
Ha OBJIAJICHUE MMM NPaKTHUYECKUMHM yYMEHUSIMHU U HaBblkamu. [IpemycmarpuBaercs
yMEHBIIICHHE 00beMa TEOPETHYECKUX CBEJICHHM, BKIIOUCHHE OTICIBHBIX TEM WJIU
IEJbIX Ppa3fejoB B MaTepuaibl Uil 0030pHOTO, O3HAKOMUTEIBHOTO  WJIU
(daxynpraTuBHOrO M3yueHwus. [Ipennaraercs ymMeHblIeHHE 00beMa MaTEMaTHUUYECKUX
BBIYUCJICHUH 32 CUET YBEJIUYEHUS KAYECTBEHHOTO OMMCAHUSI SIBJICHUN U MPOIECCOB

JlocTaTOuHOE KOJMYECTBO BPEMEHHM OTBOJMTCS Ha pPAaCCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (U3UKU C JKU3HBIO, C TEMH SIBICHUSIMU,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 X KU3HEHHOTO ONbITA.

MakcuManbHO  HCMOJB3YIOTCA  MEXKIPEAMETHbIE  CBA3M C  TaKUMU
JTUCLUUIUIMHAMY, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydaromuecs ¢ 3IIP
O0COOCHHO HYXJAIOTCSl B MPEMOJHECEHUU OJHOTO U TOTO K€ y4eOHOTro Marepualia B
pa3JIMUHBIX AacleKTaX, B €ro BapbUPOBAaHUHU, B HEOJHOKPATHOM TMOBTOPEHUH H
3aKpEIUICHUU  TOJYYEHHBIX 3HAHMM W  mOpakTudeckux ymeHul. I[lo3Bossis
paccMaTpuBaTh OJMH W TOT K€ Y4YeOHBIH MaTepuand ¢ pa3HbIX TOYEK 3pEHUs,
MEXKITPEIMETHBIC CBSI3M CIIOCOOCTBYIOT €I0 JIYYIIIEeMYy OCMBICIICHUIO, 00JIee TPOYHOMY
3aKPETUICHUIO TTOYUYEHHBIX 3HAHUM Y MPAKTUYECKUX YMEHHUM.

Buabl gessteabHocTu odyuaroummuxcs ¢ 3I1P, o0yc/ioBi1eHHbICOCOOBIMU
o0pa3oBaTeibHBIMU MOTPEOHOCTAMH U 00ecneYuBaloIIe

OCMBICJICHHOE OCBOEHHE CO/IePKAHUM 00pa30BaHus MO npeamery «Pu3znka

Conepsxanve BUIOB nesTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax ¢usuku
OTIpENENSETCS UX 0COOBIMH 00pa30BaTENbHBIMU NOTpEeOHOCTSIMHU. [ToMUMO mIHUPOKO
ucnonb3dyembix B [IIOOIT OO0 ob6mux 1j1st Bcex 00ydaronuxcsi BUJIOB €ATeIbHOCTH
CJIEIyeT YCWINTh BUJbI ACATEIBHOCTH, CICIM(PUIHBIC JIJIS1 TAHHON KaTerOpHuH JeTeH,
o0ecrneunBaroIIe OCMBICIEHHOE OCBOCHUE COJIEpKaHUSI 00pa30BaHUs MO MPEAMETY:
YCWJIEHHE MPEAMETHO-NPAKTUYECKONW JESITeIbHOCTH C aKTUBHU3aLMEld CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaia C ONOpOil Ha alrOpUTM; «IOLIArOBOCTH» B M3yUYECHHUH
Marepuaa; UCIOJIb30BaHUE JOTOJHUTENBHOW BU3yaJIbHOW OMOPHI (CXEMbI, I1a0JIOHBI,
OMOpHBIE TaOJMIIBI); PEYEBOM OTYET O MPOLECCe U pe3yJbTaTe eSITEebHOCTH;
BBINIOJIHEHHUE CINELMANIBHBIX 3aJaHuM, OOECNEeYMBAIOIINX KOPPEKLHUIO pEeryisiuu
y4eOHO-TI03HABATENBbHOM IESITEIbBHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTara.

st oOyuarormuxest ¢ 3[IP cyiiecTBEeHHBIM SIBISIOTCS TPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuasioM 1o mpeamery. [lpoBomutcs crnenumanbHas padoTa IO
BBEJICHUIO B aKTHBHBIA CIIOBaph OOYUYAIOIIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yuaemMbie TEpMUHBI BBOJSTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeIbHA BU3YaIbHAs
MOJJIEPKKA, AITOPUTMBI PAOOTHI C ONIPEIEICHUEM, OITOPHBIE CXEMBI [Tl aKTyalIu3alun
TEPMHUHOJIOTHH.

B cBs13u ¢ 0ocoObiMu 00pazoBaTebHBIMU NOTpEOHOCTIMH 00yyatomuxcs ¢ 3P,
NpU TUTAHUPOBAHUU pabOTHl YUEHUKA HA YPOKE CIEAYET NPUIEP>KUBATHCS CIIEIYIOLIUX
MOMEHTOB:
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1. Ilpu ompoce HeoOXOAMMO: [JaBaTh QITOPUTM OTBETA; pa3peliaTh
II0JIb30BAThCS IIJIAHOM, COCTABJIEHHBIM IIPU MOJATOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
00J1b11Ie BpEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh AeaTh MPEeIBApUTEIbHbIC
3aIKCH, TOJIH30BATHCS HATJISIIHBIME MTOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJSIIME U YTOUHSIOIIHE
BONPOCHI, KOTOPBIE IOMOTYT UM IOCJIEIOBATEIFHO U3JI0KUTH MaTepral.

3. CucremaTnuecku IMpoOBEPsITh YCBOCHHE MaTepuana Mo TeMaM YpOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHHUSA MPOOEIIOB B MPOIIEAIIEM MaTepHare.

4. B mpouiecce U3y4eHUs HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HauOoJiee CIOXKHBIE pa3/eiibl u3ydyaeMoil TeMbl. HeoOxoaumo vaiie oOpamarbes K
HUM C BOIPOCaMH, BBISICHSIOIMMH TOHUMaHKUE YYEOHOTrO MaTepuaa, CTUMYJIUPOBATh
BOMPOCHI IIPY 3aTPYJHEHUSIX B YCBOCHUH HOBOT'O MaTepHala.

COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®U3NUKA»

7 KIIACC

Pa3zjnen 1. ®u3nka u e€ poJib B IO3HAHUHU OKPY’KAKOIIEr0 MUPa

dusuka — Hayka o npupoze. SAsnenus npupoasl (MCY). dusnueckue saBneHus:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIEC, 3BYKOBBIE.

dusnueckue BeaMUYMHBL. M3MmepeHue Qusnueckux BenuuuH. Quiuyeckue
npubopwi®. [lozpewnocms uzmepenuii. MexyHapoaHas CUCTEMA €IUHHIL,

Kak ¢u3uka u 1pyrue ecTecCTBEeHHbIE HAYKU U3Y4aloT npupony. Ecmecmeenno-
HAyuHbulll MemoO NO3HAHUs. HAbOA00eHue, MNOCMAHO8KA HAYYHO20 B0NpocCd,
8bI0BUIICEHUE  2UNOme3, IKCHepUMeHm Nno Npogepke 2unomes, 00bsACHeHUe
Habooaemoeo aenenus. Onucanue uzudeckux A81eHull ¢ NOMOUbIO MOOeel.

[IpenMeT u METOIbI (PUBUKH.

Jemoncmpayuu®

1.  MexaHuueckue, TeNJIOBble, IEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE
SBIICHUAL.

2.  ®usuyeckue NpuOOPLI ¥ NPOLEAYPA NPSIMBIX U3MEPEHHI aHAIOTOBBIM

M (pOBBIM TPUOOPOM.
3. OnpezeneHne MoTpenTHOCTH AKCIIEPUMEHTA.
Dponmanvhvle 1a00pamopHvle padomsl uiu J1eKMPOHHAA 0EMOHCIMPAWUL.
1.0mnpeneneHre I1EHbI JEJEHUS HW3MEPUTENBHOTO Mpudopa (UCIOIb3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMCHTA).
2. I3aMepenne 00bEMa KUJIKOCTH U TBEPIOTO Tella
3. Onpeoenenue pazmepos Maivix mei.

Pa3nen 2. [lepBoHauasibHbIEe CBeJIeHNUSI 0 CTPOEHUH BelleCTBA

Crpoenue BemecTsa: aroMbl W MOJEKYJBI, ux paszmepvl. Onvimeoi,
OoKasvieaiowjue OUCKpemHoe cmpoeHue 6euecmed.

JIBrxkenne wdactul BemiecTBa. CBA3b CKOPOCTH JBHXKEHHS YacTUL C
TemnepaTypoil. bpoyHoBckoe nBmxeHue, nuddysus. Bzaumoodeiicmeue uacmuy
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6euecmea; NPUMSJICEHUEe U OMMAaIKUsaHue.
ArperaTHele COCTOSHHS BEIECTBA: CIMPOEHUE 24306, HCUOKOCHEN U MEEPObIX
(kpucmaniuueckux) mei. Bzaumocesso medxncoy ceoticmeamu 6ewjecme 6 pasHblX
azpe2ammblx COCMOSAHUAX U UX AMOMHO-MONEKYIAPpHbIM cmpoenuem. Ocobennocmu
azpe2ammbix cOCMOAHUL 600bL.
HMemoncmpayuu®

1 MC — aneMeHTsI cofiepskaHus, BKIFOYAIONINE MEXKIIPEIMETHBIE CBA3H, KOTOPbIE HOAPOOHEE PACKPHITHI B
TEMaTHIECKOM ITaHUPOBAHUH.

231ech 1 Janee KypcHBOM 0003HAYEHBI TEMbI, H3yYeHHe KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSTEINIFHO OTIPEIENIET 00bEM H3yIaeMOoro MaTepHaa.

3 Bee JlemoncTpanuu u JJaGopaTopHble paboThl, IPeACTaBIEHHBIE B COIEPKAHUHM, JOIMyCKaeTcs (MOKHO) IIPOBOIUT,
UCTOJNB3Ys UH(DOPMAIMOHHBIC U AJEKTPOHHBIC TEXHOJIOTUH (IIU(POBBIC 00pa30BaTEIBEHBIC PECYPCHI).

4 31ech U faee IPUBOAUTCS PACIIMPEHHBIH IIepedeHb 1a60paTOPHBIX PabOT U OIBITOB, U3 KOTOPOrO YUMTENb AeIaeT
BBIOOD 10 CBOEMY YCMOTPEHHUIO.



1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.
2. Ha6mronenue nuddysun.
Dponmanvhsle 1a00pamopHvle PAOOMbL U ONBINLBL

1. OuneHka pauameTpa aroMa METOJIOM PSAAOB (C  HCIOJIB30BAaHUEM
doTtorpaduii).
2. OnbITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3.0mpITEI MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJCKYJISIPHOTO TPUTSHKCHUS
(2/1eKmpoHHan 0eMoHcCmpayus).

Pazaen 3. /IBu:keHHe U B3aMMOAelCTBHE TeJl

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKECHHE.
Ckopoctb. Cpeousia ckopocmsv npu HepasHomepHom OsudiceHuu. Pacu€r mytu u
BPEMEHU JIBUKEHUSI.

SBneHue uHEpUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kak NPUYUHA
UsMeHeHUus cKopocmu Osudicenus mei. Macca kaxk mepa uHepmHOCmMU meld.
[TnotHOCTh BemecTBa. C853b NIOMHOCMU C KOAUYECMBOM MOJIEK)]l 8 eOuHuYye 00véma
geujecmaa.

Cuiia kak XapakTepucTuka B3aumoneucTBusa ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpio ounamomempa. SIBI€HUE TATOTCHHS W CHUJIA
Tsokectd. Cuna msascecmu Ha Opyeux niaanemax (MC). Bec tema. HeBecomocTs.
Ciio)xeHue CcuJil, HaIpaBJICHHBIX MO OAHOM mpsimoil. PaBHOneucTByromas cui. Cuna
mpenus. Tpenue ckoavorcenuss u mpenue nokos. Tpenue 6 npupooe u mexnuke (MC).

Jemoncmpayuu®

1. HaOronenrne MexaHHn4eCcKOro ABUKEHHS Tela.

2 N3mepenune ckopoCTH NPSIMOJIMHENHOTO JIBUKECHUS.

3 HaGnronenue ssBeHUS HHEPIIHH.

4, Ha6nronenue n3meHneHrs CKOPOCTH MPU B3aUMOJICHCTBUU TeE.
5 CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TETI.

6. CroxeHure cuil, HallpaBJIEHHbBIX IO OJJHOM HPSIMOA.

7. JleMOHCTpaIus CUJIBI yIPYTOCTH HA PAa3IMYHBIX MaTepuaiax.
DponmanvHovle 1a00pamopHsle padomvl U ONbIMbL.

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUXKEHUS (IIIapUKa B KUIKOCTH,
MOJISITH JICKTPUICCKOTO0 aBTOMOOWIIS | T. I1.) (2/1eKMPOHHAA 0EMOHCIMPAUUSL).

2. Omnpenenenre cpeaHel CKOPOCTH CKOJBXEHUSI OpycKa WM MIapuKa To
HAKJIOHHOM TIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TeA.

4, OnbITHI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh pacTsHKeHUs (nedopmarivim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

S5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BCCa TCJIa U XapaKTCpa COIPHUKACAIOIMNXCA HOBerHOCTeﬁ.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, )KMIKOCTEH M ra3oB
Hasnenue. Cnocodvl ymenvuienus u ygeauvenus oaenenus. [laenenue 2asa.
3asucumocms Oasnenus 2aza om obvéma, memnepamypul. llepeoaua oasnenus
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meépovimu menamu, xcuoxocmamu u eazamu. 3axkou Illackansa. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH OT TIIyOuHbl. Coobwarowuecs cocyobl.
T'uopasnuueckue mexanusmol.

Atmocdepa 3emsin u armocdepHoe naBiieHHE. [Ipuuunbvl CyuecmeosaHusl
6030ywHot obonouxku 3emau. Oneim Toppuuennu. Hszmepenue ammocgeproco
oasnenus. 3a8ucumMocms ammocghepro2o 0asieHus 0m 8blCOMbL HAO YPOBHEM MOPSL.
IIpubopul 05 usmepenus ammocgheprozo 0asneHus.

eticmsue srcuokocmu u 2aza Ha NOSpyAHcéHHoe 8 HuX meno. BulITalkuBaromas
(apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTH JIABJICHUS ra3a OT TEMIIEPaTyPHl.

ITepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

['mnpaBnrueckui mpecc.

[IposiBieHue necTBUS aTMOC(HEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTh
TEJa U INIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBITAIKUBAIONIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHus TeJ: TUIABAHUE WITH TIOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIICHMS IJIOTHOCTEH Teja U KUJIKOCTH.

DponmanvHule 1a00pamopHvle padomsvl U ONbIMbL

SoahkwdPE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOM
B ’KMJIKOCTh YaCTH TeJIa.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIBI, JCHUCTBYIOIIEWM Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIICH Ha
TEJIO B )KUJKOCTH, OT MAacCHhl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAJIKUBAIOIICH CHIIBI,

JICHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KHJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WIM  KOHCTPYUPOBAaHHE  JIOJKHU
U ONPENIETICHUE €€ IPYy30II0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTh. DHeprusi

Mexanudeckast paboTa. MOIIHOCTb.

[IpocThiec MeXaHM3MBI: pbIUar, OJIOK, HAKIOHHAS INIOCKOCTh. [Ipasuno
pasrosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K 010Ky. «3010moe
npasunoy mexanuxu. KIIJ] mpocteix mMexaHu3MmoB. I[IpocTbie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass osHeprusi. Kuumemuueckass u NOMEHYUANbHAS  DHEP2Usl.
Ilpespawenue 00Ho20 6uOa Mexawnuueckou 3Hepauu 6 Opy2ou. 3aKOH COXPaHCHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TprmMepbl TPOCTHIX MEXAHU3MOB.
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@ponmanvusie nabopamophsie’padomot u onvimoi*

1. Omnpenenenre pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBril paBHOBECHUS phIUara.

3. N3mepenune KII/ HAKIIOHHOM TUIOCKOCTH (21ekmponnan
demoncmpayus).

4. N3ydenune 3aKkoHA COXpaHEHUs MEXAHWYECKOW DHEPTUU (21€KMPOHHAA
demoncmpayus).
8 KJIACC

Pa3nen 6. TensioBble siBJeHUs

OcHogHble  NONOMNCEHUsT  MOJEKYIAPHO-KUHEMUYeCKOU meopuu  Cmpoenus
gewecmea. Macca u pasmepvl amomos u monexyir. Onvimel, noOmeepicoaroujue
OCHOBHbIE NONONHCEHUSI MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mopnenu TBEPAOro, KHUIKOTO U Ta3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucmannuueckue u amopguoie mena. ObvicHenue ceolcme 2azos8, Huokocmeu u
MeEPObIX mell HA OCHOBE NOJONCEHUL MONEKVIAPHO-KUHEMUYECKOU Meopul.
CMauuBaHUe u KanuiiapHole seienus. Teniosoe pacuwupenue u cocamue.

Temnepatypa. Cesnze memnepamypsvt co CKOPOCHbIO MENN0B020 OBUNCEHLUSL
yacmuy.

BuyTtpennsis  sHeprus. Cnocobvl  uzmeHeHus — GHYMPEHHEU  dHepeuu.
menjionepeoaya u cosepuieHue pabomol. Buosl menionepedauu: menionposooHoCHb,
KOHBeKYUsl, U3TyueHue.

KomudectBo Temnotel. Yoenvnas mennoémxocmo eeuwecmsa. Tennoobmen u
menjiogoe pasHosecue. YpasneHue meniogoz2o 6aiauca.

IInasnenue u omeepoesanue KpUCMaIIUyeckux sewjecms. Yoenvuas menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunienne. Yoenvrnas
menjoma  napooopazo8anus.  3a8UCUMOCMb — MeMnepamypvl — KUNeHus  Om
ammocgeprozo oasnenus. Braxcrnocms 6030yxa.

DHeprus TOIUBA. YoenibHas Mmenioma c2opaHusl.

Ipunyunor pabomor mennosvix osucameneu. KIIJ[ mennosozco oOsucamens.
Tennosvie osucamenu u 3awuma oxpysicaroueti cpeowvt (MC).

3axon coxpanenus u npespaujenus snepeuu 8 meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Habmntonenue OpoyHOBCKOTO JIBUYKEHUS.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBjeHU cMaYrBaHUS M KaTWJUIIPHBIX SBJICHUI.

4, Habmronenue TenaoBoro paciumpeHus Tel.

5. N3meHneHune naBieHus rasa Mnpu U3MEHEHUH 00bEMa W HarpeBaHUM WJIU
OXJIQXKJICHUH.

6. [TpaBuia u3mMepeHus TemIepaTypsl.

7. Bunsl Terionepenayu.

8. OxnaxxaeHue Ipyu COBEPIICHUH pabOTHI.
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9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMU CHUIIAMH.
10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroaeHue KUIEHus.

12. HaOnroaceHHUE MOCTOSHCTBA TEMIICPATYPhI IIPH ILIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@DponmanvHele 1a60pamopHvle padomvl U ONBINL b

1. OnbITel IO OOHAPYKEHUIO JEHCTBUSA CUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(21eKmpoHHan oemoncmpayus).

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIN caxapa.

3. OnbITEl IO HAOTIOACHUIO TETNIOBOTO PACHUIMPEHUS Ta30B, KHUAKOCTEH U
TBEPABIX TEII.

4. Onpenenenue AaBieHMs BO3AyXa B OAJJIOHE WINIPUIIA.

S. OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AaBJICHUS BO3/1yXa OT €ro
0o0BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEPruu Teja B Pe3ysbTare
TEIJIonepeayl U padOoThl BHEITHUX CHIL

7. HccnenoBanue sBJIEHHS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW H
ropsityer BOJIBL.

8. HccenenoBanue npouecca UCHapeHHus.

Q. OnpeneneHrne OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHot meniomsl niagieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSA

Inekmpuszayusi men. JIBa poja 3IIEKTPUYECKUX 3apsAlioB. B3anmopeictBue
3apsHKEHHBIX TEJL.

OnekTpudeckoe mnodne. [lpunyun cynepnosuyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJICKTPUKH. 3AKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsia.

DJIEKTPUUECKU TOK. Ycnosus cywecmeosanusi 31eKmpuiyecko2o mokKda.
HUcTtouHuKu MOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MAarHUTHOE). DIeKmpusecKutl mox 8 HcuOKOCmsX U 2a3ax.

PaGora u MONIIHOCTH JJEKTPUUECKOTO TOKa. 3axou [coyna—J/lenya.
Onekmpuueckue yenu u nompeoumenu NEKMPUUECKOU dHepeuu 6 Obimy.
Onektpuueckas uenb. Cuna Toka. JJeKTpudyeckoe HanpsikeHue. COIpoTUBIIEHUE
MPOBOAHUKA. YOoenvHoe conpomusnenue sewjecmsa. 3akon Oma Jjisl yyacTKa LIeTH.
[TocnenoBaTrenbHOE W MapallIEIbHOE COEJUHEHHE MPOBOJHHUKOB. Kopomkoe
3amviKaHue.

[TocTosiHHBIE MarHuTHL. B3auMoAEHCTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe
none. Maznumnoe none 3emnu u e2o 3nauenue 0 Hcuznu Ha 3emiae. Onvim Ipcmeoa.
Maenumnoe none snexkmpuuecko2o moka. Ilpumenenue snekmpomazHumo8 8 mexHuxke.
eticmseue macHumMHo20 NoOJs HA NPOBOOHUK C MOKOM. DNeKMpoosuecameb
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nocmosaHHo2o0 moka. Mcnonvzoeanue sn1ekmpoogueameneti 8 MeXHUYecKux ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Asnenue nekmpomacHumuou unoykyuu. llpasuno Jlenya.
Onexkmpozenepamop. Cnocodwvl noyyeHus INeKmpuiecKoli dHepeu. IIEKTPOCTAaHIIUU
Ha BO30OHOBJISIEMBIX ICTOYHUKAX YHEPTHUH.

Hemoncmpayuu
DJeKTpU3alus TeNl.

JIBa pojia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3apPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTuuecKast MHIYKITHS.

3aK0H COXpaHEHHUSI DTEKTPUUECKUX 3aPSI0B.
[TpOBOTHUKY U TUAIEKTPHUKH.

MopaenupoBaHue CUIOBBIX TUHUM SJIEKTPUUECKOTO OIS,
HcTouHrKY TOCTOSIHHOTO TOKA.

JIeHCTBHS JIIEKTPUUECKOTO TOKA.

0. DraexTpudecKuid TOK B KHUIKOCTH.

1. Ta3o0BbIit pa3ps.

2. VI3MepeHue cHIbl TOKa aMIIEPMETPOM.

13. H3mepeHwne 3IeKTPUICCKOTO HAMPSHKEHUS BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTUBJICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTHU Pa3/ICICHUS TOJTIOCOB MarHuTa.

17. MonenupoBaHHE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe€ 1oJie TOKa. IJIEKTPOMArHuT.

20.  JleiicTBHe MarHUTHOTO TOJIsI HA TIPOBOJIHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBICHUS JICKTPOMArHUTHOM MUHYKITUU.

23.  OmbiTel Dapages.

24. 3aBUCHMOCTb HAMpaBJIEHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHHUSI.

25.  DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

@Dponmanvhvle 1a60pamopHvle padomvl U ONbIN bl

PR BPBOooNoO O R~WNE

1. OneITel MO HAONIONACHHUIO DJICKTPU3AIMH TEJI HWHIAYKIUEH U TpHU
COTIPUKOCHOBEHHH.

2. HUccnenoBanne IEWCTBUS SIJIEKTPUYECKOrO IOJS HA MPOBOJHUKHU U
JTUDJICKTPUKH.

3. Co6opka u rmpoBepKa pabOThI JIESKTPUUCCKOM TSN MTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  Uccrneoosanue 3asucumocmu cuibl MoKda, udyuje2o yepes pesucmop, om

CONpomueieHUs peaucmopa u HanpAsixCenusl Ha pesucmope.
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7. Onwvimeul, oemoncmpupylowjue  3a8UCUMOCHIb NEeKMPU4eCcKo20
conpomuenenus nposoOHUKA Om e20 OJUHbL, NA0WAOU NONEPEYHO20 CeYyeHUs U
Mamepuana.

8.  Ilposepxa npasuna cnodxcenus HAnpajiCeHuu Npu NOCIe008aAMeENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 01a cuivl mMoKa Npu NApaiielbHOM COeOUHeHUU
Pe3Ucmopos.

10. Ompenenenue pabOThI ANMEKTPUIECKOTO TOKA, UTYIIETO Yepe3 PE3UCTOP.

11. OmnpexaeneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

12. HccnegoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHUS HA HEW.

13. HccnepoBanne MarHuTHOTO B3aMMOJICHCTBHS MTOCTOSTHHBIX MAarHUTOB.

14. V3yyeHue MarHUTHOTO TMOJsSI TOCTOSSHHBIX MAarHUTOB MpU  HUX
O0OBEIMHEHUU U Pa3JICIICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS
KAaTyLIKHA ¢ TOKOM M MarHuTa OT CHJIbl TOKA U HAITPaBJIEHUS TOKA B KaTYIIKE.

17. V3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

18. Uszyuenue pabomul snekmpoosucamensi.

19. UMsmepenue KII]] snexTpoaBUraTeIbHON YCTaHOBKH.

20. OnpITBI MO WCCIEAOBAHUIO SBICHUS JIIEKTPOMATHUTHOW WHAYKIIHU:
UCCJIEI0BAaHNE U3MEHEHU 3HAUYECHUS U HAITpaBJiIeHUs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJieHUs

Mexanuuyeckoe JaBHkKeHHe. MarepuanbHasg Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
naBuwxeHue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHsiss u MeHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUIHCEHUU.

Yckopenue. Pagnoyckopennoe npsamonuneunoe osudxcerue. CBOOOIHOE
nafgenue. Onvimut I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepseiit 3akoH Hprorona. Bropoii 3akon Herorona. Tpertuit 3akon HeroToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbH#CeHuUsl, Cuia
MpeHuUsi NoKosl, opyaue UObl MpPeHUsL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJIHOTO
naaenus. /Jeuscenue nianem soxpye Coanya (MC). Ilepsasa kocmuyeckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecHe MaTepualibHOW TOYKU. A6conomuo meépooe meno. Pasnosecue
MBEPO020 mena ¢ 3aKpeniéHHou ocvio epaujerus. MOMEHT cuibl. [lenmp masxcecmu.
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Nmnynsc Ttena. Mzmenenue umnyirvca. HMmnynoce cuivl. 3aKOH COXpPaHECHUS
umyibca. PeaktuBnoe apmxenue (MC).

Mexannyeckast paboTa 1 MOITHOCTb. PaboTa cui TsKeCcTH, ynpy2ocmu, mpeHus.
Cea3zv onepeuu u pabomsi. lloTeHIManbHas OSHEPrusl TeNla, MOAHATOTO Haj
ITIOBEPXHOCTBIO 3eMIU. [lomenyuanvhas suepaus cocamou npyrcunvl. Knnernaeckas
sHeprus. Teopema o Kunemuueckou OSHepeuu. 3aKOH COXPAHEHUS MEXAHHYECKOU
SHEPIuMu.

Jemoncmpavyuu

1. Halnronenre MexaHM4ecKoro JBMKEHUS Tela OTHOCUTEIBHO PAa3HbIX TEll
OTCYETA.

2. CpaBHeHHE TyT€W M TPACKTOPUM ABMKEHHUS OJHOIO M TOTO XK€ TeJa
OTHOCHUTEJIbHO Pa3HbIX TEJI OTCUETA.

3. N3MepeHne CKOpOCTH U YCKOPEHUS TTPSIMOJIMHENHOTO ABUKCHUS.

4. HccnenoBanne npu3HaKoOB PABHOYCKOPEHHOTO JABUKCHUS.

5. Habmronenune nBuKeHUs Tella 10 OKPY>KHOCTH.

6. HaOmroneHne MeXaHMYECKUX SIBJICHUM, MPOMCXOSAIINX B CHCTEME

orcuéra «Tenmexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKHU.

1. 3aBUCHUMOCTbD YCKOPCHHUA TCJIa OT MACChI TCJIa U IIGI\;ICTBYI-OIHGI‘/’I Ha HCT'O
CHIJIBI.

8. Ha6moz[eHHe PaBCHCTBA CHII IIpHU BSaHMOﬂeﬁCTBHH TCJI.

9. HM3MeHeHue Beca Tena IMIp1 YCKOPCHHOM IABHKCHHUU.

10. TIlepemaua mmmysbca MPU B3aUMOJICHCTBUH TEII.

11. IIpeoOpa3zoBaHus SHEPTHH NPU B3aUMOJICHCTBUU TEII.

12. CoxpaHeHue UMIyJbCa MPU HEYIPYTOM B3aUMOICHCTBUN.

13. CoxpaHeHue UMIyJbCca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaGmroaeHne peakTUBHOTO JBHKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpU JABMIKECHUU Tella TI0J
JNEUCTBUEM IIPYKUHBI.

@ponmanvhvle 1a00pamopHvle padOMbL U ONBIM b

1. Koncmpyuposanue mpaxma onsa pazeona u 0anvHeuue20 pagHOMEPHO2O
OBUIICEHUSL WLAPUKA UTU TNENEeHCKU.

2. Omnpenenenre cpeaHeil CKOPOCTH CKOJIBKECHUSI OpyCcKa WIIA JIBHXKCHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenre yCKOpeHUs Tejla NPy PaBHOYCKOPEHHOM JBUKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJIbHON CKOPOCTH.

S. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHHS OT CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

6. Onpenenenue kKodphueHTa TPEHUS CKOIbKEHUS.

7. Onpenenenue KECTKOCTU MPYKUHBI.
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8.  Ompenenenue pabOThl CHIIBI TPEHUS NTPH PABHOMEPHOM JIBUKCHUU TeJja
10 TOPU30HTAILHON TTOBEPXHOCTH.

Q. Onpenenenre pabOTBI CHJIIBI  YOPYTOCTH TP TOABEME Tpy3a
C MCIIOJIb30BAaHUEM HEIOIBHYKHOTO M TTOJIBHIKHOTO OJIOKOB.

10. HM3yueHue 3aK0HA COXpaHCHHS SHEPTHUU.

Pa3znen 9. Mexannueckue KoJieOaHus ¥ BOJTHBI

KonebarensHoe npmkenrne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHMIA: TTEPHO,
4acToTa, aMIUIATYyIa. Mamemamuueckuu u npyscunnviu masmuuxu. Ilpespawenue
9Hep2uU NpuU Ko1ebamenrbHOM 0BUNCEHUU.

3aryxaromue konedanus. Beinyxxaennsie konebanus. Pesonanc.

Mexannueckue BoOJIHBL. (CBOWCTBA MEXaHMUYECKUX BOJH. [IpodonbHbie u
nonepeynvie 80aHbl. /[MUHa 80IHbL U CKOPOCMb €€ pacnpocmparenusi. Mexanuyeckue
80JIHbL 8 MBEPOOM meie, cetcmudeckue gonnvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Ungpaszsyx u
VIbMPA38YK.

Jemoncmpayuu

1. HaOmronenne koyieOaHui TeJl MOJ AECUCTBUEM CHJIBI TSKECTU U CHIIBI
YOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOntonenue BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpaneHne mpoI0IbHBIX U TTOTICPEYHBIX BOJIH.

5. Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

@ponmanvHble 1aOOPaAmMopHble pAdOmMbl U ONBIMbL

1. Onpenenenrne YacToThl M TEpHOJA KOJEOAHWI MaTeMaTHYECKOTO
MasiTHUKA.

2. Onpenenenre 4acTOThl U MEpUOJIa KOJEOAHUNM MPYKUHHOTO MasiTHUKA
(2/1eKmpoHHan 0emoncmpayus).

3. UccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJICOaHUH MOIBEIIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4, UccnenoBanre 3aBUCMMOCTH  Tepuoda KoOJeOaHUW  MPY>KUHHOTO
MAasiTHUKA OT MAcCChI Tpy3a (2/1eKmPOHHASA 0eMOHCMPAYUSL).

5. ITpoBepka HE3aBUCUMOCTH MepUoJia KojeObaHuil rpy3a, MOoJABEIICHHOTO K
HUTH, OT MACChI Tpy3a.

6. OnbITBl, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTh TIEpHOJa  KoJieOaHUI
MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH NPYKUHBI.

1. N3mepenne  yckopeHHs  CBOOOJHOTO  TAaACHUS  (IAeKmMpPOHHAA
demoncmpayusi).

Pa3znen 10. DiiekTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DIEeKTpOMAarHUTHOE  ToJie.  DJEeKTpPOMarHuTHbie  BOJHBL.  Cgoticmea
INeKMpoMacHUmMublXx 60aH. I[llkana snexkmpomacnumuvlx 6oaH. Hcnonvzosanue
INEKMPOMASHUMHBIX BOJIH O COMOBOU CE53U.
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OnexkrpomarHuTHas npupoga cera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu

1. CBoiicTBa 3JI€EKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

®dponmansvusie nabopamopusie’ pabomot u onvimot’

1. N3ydeHne CBOWCTB JJIIEKTPOMArHWTHBIX BOJH C IOMOIIBIO

MOOMJIBHOTO TesedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JlyueBasi Mosienb cBeTa. IcTouHuKM cBeTa. [Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenuss Connya u Jlynwvi. OtpaxeHnune cBera. [lnockoe 3epkano. 3aKow
ompasicenus ceema.

[Ipenomnenue cBera. 3aKOH TMpENOMJIEHUSA CBeTa. [lonnoe 6HympeHHee
ompadicenue ceema. Hcnonv3oeanue NOIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm nydeit B JumH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocmse u
0aIbHO30PKOCHIb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimoul Hviomona. Cnoowcenue
CNEeKmMpalbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHUE CBETA.

OTpaxxeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiaX.
[Ipenomiienue cpera.

OnTH4ecKuii CBETOBO/I.

Xon nyuei B coOuparoiei JnH3e.

XoJ1 Ty4el B pacCEenBArOIICH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JIHH3.

[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOTIA.
0. Mogens riasa.

1. Pasznoxenue 6eoro cBeTa B CIIEKT.

12.  TlomydeHue 6e0ro cBeTa MpH CJIOKEHUH CBETA Pa3HBIX IIBETOB.
DponmainvHule 1adOpamopHvle padomvl U ONbINb

HBPBoOoo~NooO W E

1.  HccnepoBaHue 3aBUCHMOCTH yTrila OTPaKEHUS CBETOBOTO JIyda OT yria
MaJCHMUS.

2.  H3ydeHue XapaKTEpHUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKaJe.

3.  HccrnenoBanue 3aBUCUMOCTH yTJa MPETOMIICHHUSI CBETOBOTO JIyda OT yIiia
NaJeHNs Ha TPAHULIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHUii ¢ MOMOILBIO COOUpAIOIIEeH JTUH3BI.

S5. Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITUYECKOMN CHITBI COOMPAFOIIICH

JIVH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).
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6. OnpITel MO Pa3lOKEHUIO 0eJoro cBeTa B CIEKTP (21eKmpoHHAA
oemoHcmpayusi).

7. OmbIThl O BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOIECHUH UYepes3
I[BETOBBIC (DUIIBTPHI.

Pa3gen 12. KBanToBbIe IBJICHUSA

Onvimovl Pezepghopoa w mnaneTapHas Mojaelb atoma. Moaens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmol.

PanuoaktuBHOCTE. Anbgha-, 6bema- u eamma-uznyuernus. CTpoeHUE aTOMHOIO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonul. Paouoakxmuensle npespaujerus..
Ilepuoo nonypacnaoa amomuwix sioep.

SnepHbie peakuuu. 3aKOHbI COXPAHEHUs 3apsJ0BOTO M MAacCCOBOTO YHCEl.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu snepeuu Connya u 36€30 (MC).

SAnepnas sHepreTuka. Jleucmeus paouoOaKmMuHuIX U3NYYEHUU HA JHCUBbLE
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TIOTJIOIICHUSI.

CnekTpbl pa3In4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Busbcona.

Pabora cuéTunka MOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus nznmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.
(Dpoumaﬂbnbte JaadopamopHvle padomsvl U ONbIM bl

R

1.  HccnenoBaHue TPEKOB: W3MEPEHUE PHEPTUU YACTHULBI 110 TOPMO3HOMY
nyTH (1o ¢poTorpapusiM) (271eKmpoOHHA OeMOHCIMPaUs).
2.  HM3mepenHue paauoakTUBHOTO (OHA (21EKMPOHHAA 0EMOHCIMPAUU).

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATU3ALMK U
000011IeHHsI TPEAMETHOTO COJEPKAHUS U OMbITA ACSITEIIBHOCTH, MPUOOPETEHHOTO IPH
M3YYEHUU BCErO Kypca (QU3HUKHU.

IIpy M3ydeHUH NAHHOIO MOAYJSA PEANU3YIOTCA M CUCTEMAaTU3UPYIOTCS BUJbI
JESITeIbHOCTH, HAa OCHOBE KOTOPBIX 00ECIEeUYMBACTCS TOCTHKEHUE MPEAMETHBIX U
MeTanpeIMETHBIX IIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs1, POPMHUPYETCS €CTECTBEHHO-
Hay4Hasi FPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB UCCIECAOBAHNUS ABICHUN IPUPOBI
U TEXHHUKH, OBJIQJCHHE YMEHUSMU OOBACHATH (PU3NUYECKUE SIBICHUS, MPUMEHS
IIOJyYEHHbIC 3HAHMs, pelarb 3a4adyd, B TOM 4YHUCJIE KAYECTBEHHBIE W
DKCIIEpUMEHTAJIBHBIE.

[TpyHIMIIHATBEHO AEATEIbHOCTHBIM XapaKTEP JAHHOTO pa3jiesia peaau3yeTcs 3a
CYET TOT0, YTO yYAIIHUECS BBITOIHAIOT 33aJaHNs, B KOTOPBIX UM IIPEJIaraeTcs:

" Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTb M HAYyYHO OOBICHATH
bu3nuecKue sIBICHUS B OKpY X alolel TpUpoe U MOBCETHEBHON KU3HU;
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HCIIOJBb30BAaTh IO PYKOBOACTBOM II€JAarora Hay4HbIC MCTOAbI MCCIICIOBAHUSA
(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHCIIC OJIA IMPOBCPKHU THUIIOTE3 H IIOJIYUCHHUA
TCOPCTUICCKUX BbIBOJ OB,

OOBACHATL C OHOpOﬁ Ha I[I/II[aKTI/I‘-ICCKI/Iﬁ MaTcpuaia II0CJIC O6CY)KI[€HI/I5{ C
neagaroroM Hay4HbIC OCHOBBI HanOojee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIIpuMcEp, IMPAKTHYCCKOTO HCIIOJIB30BaHUA Pa3INYIHbIX
HCTOYHHKOB SHCPIHMM HAa OCHOBC 3aKOHA IIPCBpPAIICHUA M COXPAHCHHUS BCCX
HN3BCCTHBIX BUIOB SHCPIUH.

Ka;maﬂ N3 TCM JaHHOI'O pa3aciia BKIHOYACT OKCIICPUMCHTAJIbHOC UCCIICIOBAHNC

00001Iar0IIero xapakTepa Ha YCMOTpEHHE Iejarora W Ipu ero momoinu. Paszgen
3aBEpIIAETCA MPOBEICHUEM JIUArHOCTUYECKOW U OLEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

KOHTPOJ/IbHO-U3MEPUTECIbHbIC MATCPHAJIBI

[IpoBeneHnEe OLEHKM JOCTHXKEHUM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS

y4eOHOTro TpeaMeTa MPOBOAUTCA B (POpMeE TEKYIIEro u pyoeKHOTO KOHTPOJISI B BUJIE
KOHTPOJIBHBIX padoT.

7 knace
Konmponvnasa paboma Ne 1 o teme «llepBoHauanbHbIe CBEJICHUS O CTPOCHUH

BEICCTBA»

Konmponvnas paboma Ne 2 o teme «Macca, IIIOTHOCTh, 00bEM.
Konmponvnas paboma Ne 3 o teme « CHIIBI B IPHPOJICY.

Konmponvnasa paboma Ne 4 no teme «JlaBnenue».

Hmoeosas nposepounas paboma.

8 knacc

Bxoonas nposepounas paboma.

Konmponvnasa paboma Ne 2 no teme «TemnoBbie IBICHUSY.

Konmponvnasa paboma Ne 3 no TemMe «ArperaTHbie COCTOSIHHSI BEIIIECTBAY.
Konmponvnaa paboma Ne 4 no teme «OnekTpudeckuii Tok. Hampspxenuey,

«Comnpotunenue. CoeTMHEHUE NPOBOTHUKOBY.

Konmponvnas paboma Ne 5 no teme «Pabota U MOITHOCTB DJIEKTPHYIECKOTO

TOKay, «3akoH [xoyins —JIenuay.

TCID».

Hmoeosas nposepounas paboma

9 kJacc

Bxoouas nposepounas paboma.

Konmponvuas paboma Nel no teme «3aKOHBI JIBUKEHUS W B3aUMOJICHCTBUS

Konmponvnasa paboma Ne 2 no teme «MexaHnyeckue KojieOaHUsI U BOJHBD.

Konmponvnas paboma Ne 3 o teme « ANEKTPUUECKUE U MATHUTHBIC SBICHUS.
Konmponvuas paboma Ne 4 no teme «CTpoeHre aToMa U aTOMHOTO siipa» U
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«Ctpoenue u 3BoJironus BeeneHHom.
Hmoeosas nposepounas paboma.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B menom pesynbratel ocBoeHus oOydwaromumucs ¢ 3I1P ygeOHoro mpemmera
«Du3nKay MOJKHBI COBMAATh C pe3ysbTaTaMU MPUMEPHON pabouell mporpamMmbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

HaunGosee 3HauMMbIMU SIBIISIIOTCSL:

JINMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIUS K 00YUYEHHUIO U 1IeJICHAPAaBICHHON T03HABATEILHOMN €SI TEIbHOCTH;

YCTaHOBKAa HAa OCMBICIICHUE JIMYHOTO OMbITA, HAOMIOJACHUN 3a (HU3NYECKUMU
AKCIIEPUMEHTAMU;

YCTAHOBKA Ha OCMBICIICHUE PE3yJIbTAaTOB HAOIIOJCHUM 32 MPUPOAHBIMU U
TEXHOTEHHBIMU SIBICHUSMHU C TTO3ULIUN (PU3UUECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHHBATh MPOUCXOMSIINE H3MEHEHUS U WX TOCIEJCTBUS,
(bopMyIUpOBaTh U OIICHUBATH PUCKHU, (HOPMHUPOBATH OTIBIT;

MOBBLIIIIEHWE YpPOBHS  CBOEH  KOMIIETEHTHOCTH  4Y€pe3  MPAKTHYECKYIO
JEeSATEABHOCTD (IIPU COBMECTHOM BBITIOJTHEHUH JJAOOPATOPHBIX MPAKTUYECKUX PadoT);

YMEHHE pa3jinyarh y4eOHbIC CUTyalluu, B KOTOpbIX ydamuiica ¢ 3IIP moxer
NEHUCTBOBAaTh CAMOCTOSITENIBHO, W CHUTyalldd, T/€ CIEAyeT BOCIOJIb30BaThCs
CIIpaBOYHOM MH(GOpMAILIUEH U IPYTUMHU BCIIOMOTaTEIbHBIMU CPEJCTBAMU;

CIIOCOOHOCTh TMPUHMMATh PEIICHUE B KU3HEHHOM CUTyallid Ha OCHOBE
MepeHoca IMOJIYYEHHBIX B X0J€ OO0ydeHHMs (U3WYECKUX 3HAHUM B AaKTyaJlbHYIO
CUTYAIIHIO;

CIIOCOOHOCTh ~ COOJIOJIaTh B TOBCEIHEBHOM JKM3HU TIpaBWja JIMYHON
0€30MacHOCTH Ha OCHOBE TOHHMMAaHUS (DU3UYECKUX SIBJICHUN M 3HAHUA 3aKOHOB
bu3uKy;

yMEHUE KPUTUYECKH OLIEHMBATh TMOJYUYECHHYIO OT cobecenHnka uHGopMaIuio,
COOTHOCS €€ CO 3HaHHeM (U3HUECKUX 3aKOHOB;

CIIOCOOHOCTH TIepeIaTh CBOM COOOpaKEHUS, YMO3AKIIIOUCHHSI TaK, 9YTOOBI OBITh
MTOHSATBHIM JIPYTUM YEIIOBEKOM;

aJICKBaTHOCTh TOBEJCHUS OOYyYalolerocs C TOYKH 3PEHHUS OIMACHOCTH WJIU
0€30IacCHOCTH JIJIsl ce0sl WK VISl OKPYIKAIOIIUX;

YBKEHHE K TPYIy U pe3yJibTaTaM TPYI0BOU JIEATEIbHOCTH;

yrayOjeHue TMpeacTaBiICHUNM O LEJNOCTHOW KapTMHE MHpa Ha OCHOBE
MPUOOPETECHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U MPAKTUYCCKUX YMEHHUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Ognaodenue ynugepcanbHbIMu y4eoHbIMU NOZHABAM ETbHBIMU OCTICHBUAMU:
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BBIABJIATH IPUYHHBI U CIICACTBUA IIPOCTBIX (l)I/ISI/I‘IGCKI/IX HBH@HHﬁ;
OIIPpCACIIATH (1)I/IBI/I‘IGCKI/IC IIOHATHUA, CO31aBaTh 0606HI€HI/IH, YCTaHAaBJINBATb
AdHaJIOT'uu, KJ'IaCCI/I(bI/IHHPOBaTI), CaMOCTOATCIILHO BI)I6I/IpaTI> OCHOBAHHA U KPUTCPUU

JUTSL Kaccu(UKAIIMK, UCTIOIB3YS CIIPABOYHYIO0 HH(POPMAITHIO U ONTUPAsCh HAa aJITOPUTM
y4eOHBIX JICHCTBU;

yCTaHABJIMBaTh  IPUYUHHO-CJIICACTBEHHBIC CBSI3U, CTPOUTH  JIOTHYECKOE
paccyxaeHue, yMo3akioueHue (MHAYKTUBHOE, J€AYKTUBHOE, 110 aHAJIOTHH) U JIeNIaTh
BBIBO/IbI TI0]] PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIMIO WM JaHHBIC W3 MCTOYHUKOB C YUETOM
MIPEIOKCHHON yIeOHOM 3a71a4M 1 3aTaHHBIX KPUTEPHEB.

CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BhIBATH 3HAKU Y CUMBOJIbI, MOJIETU U CXEMBbI
JUISL peIIeHUs] yUeOHBIX U TTO3HABATEIbHBIX 3a]1a4;

C IOMOIIBIO TIE€Jarora Uik CaMOCTOSTENBHO MPOBOJUTh OIBIT, HECIOXKHBIN
HKCIIEPUMEHT IO YCTAHOBJIEHUIO 0COOEHHOCTEN (hM3HUECKOTO0 00BEKTA UM SIBJICHUS;

npeoOpa3oBeIBaTh HHGOPMAIIUIO U3 OJJHOTO BUJA B IPYTroil (TaOIHILy B TEKCT U
mp.);

YCTaHABJIMBATh B3aWMOCBSI3b (DM3UYECKUX SIBJICHUN M MPOILIECCOB, UCIOJIb3YS
IrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHUGEpCaibHblMU yueoOHbIMU KOMMYHUKAMUGHBIMU
delicmeuamu:

OCO3HAaHHO HCIIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUHU C 3ajadyeil
KOMMYHUKAIIUU JIJI1 BEIPAXKEHUSI CBOUX MBICIIEH M MOTPEOHOCTEH JJIsl MIIAHUPOBAHUS
CBOCH CITECIHLHOCTH,

OpraHU30BBIBaTh Y4€OHOE B3aUMOICHCTBUE B TpYIIIe (ONPEeIiaTh OOIIHE LENH,
pacrpenensiTh poJid, JOTOBapUBATLCS IPYT C IPYTOM U T. 1.).

1[eJICHANPABJICHHO HCIIOJIb30BaTh MH(POPMAITMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUU, HEOOXOAUMBIE JIJIsi PEIICHHS YYEOHBIX M MPAKTHYECKUX (DHU3UYECKHUX
3a/1ad;

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO NIE€SITEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMH B IPOLIECCE 3aHATHI (PUBHKOM.

Osnadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

MOHUMATh 1M €CTECTBEHHOHAYYHOTO O0Yy4YeHHUsl, CTaBUTh U (HOPMYIUPOBAThH
JUTsl ce0sl HOBBIE 3a/1aud B yueOe U MO3HaBaTeIbHON JeTeIbHOCTH,

oOHapyxuBaTh U (HOPMYIUPOBATh Y4EOHYIO NPOOJEMYy, OINpPENesaTh Ieb
y4eOHOM eI TEILHOCTH;

CaMOCTOSITEJIbHO WJIM C TIOMOIIBIO YUYUTENs TUIAHUPOBATh MYTH JTOCTHXKECHUS
nejaeil B (pU3MYECKUX JKCIEpPUMEHTaX, B TOM YHCIIE aJbTePHATUBHBIC, OCO3HAHHO
BBIOMpATh Hanbosee YPPEeKTUBHBIC CITOCOOBI pelieHUsT yUeOHBIX U MO3HABATEIIbHBIX
3aj1ad;

COOTHOCUTH CBOM MPAKTUYECKHE JCHCTBUS C IJIAHUPYEMBIMU PE3YyJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE NOCTUKEHUS Pe3ysbTaTa,
OTpeeNATh CIOCOObI EHCTBUIA B paMKaxX MPEIJIOKEHHBIX YCJIOBUM M TPEOOBaHMIA,
KOPPEKTUPOBATh CBOU JACUCTBUS B COOTBETCTBUM C U3MEHSIOILICHCS CUTYAIUEN;

MPAaBWIBHOCTh  BBIMIOJIHEHUSI ~ OKCIEPUMEHTAJIbHOM  y4eOHOW  3ajauu,
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cOOCTBEHHbIE BOBMOYKHOCTH €€ pelICHUS;
BJIAJICHUE OCHOBAMHM CAMOKOHTPOJI, CaMOOIICHKH, MIPUHATUS PEIICHUd U
OCYIIIECTBICHUSI OCO3HAHHOTO BHIOOpA B yueOHOW U MO3HABATEIBLHON JAESITEIbHOCTH;

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH y4eOHOM
3a/1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeboBaHus K NMpeAMeTHBIM Pe3yJibTATAM OCBOEHHMS YUeOHOI0 IMpeaMeTa
«Du3uKa», pacnpeaeJeHHbIC 10 ToAaM 00y4eHUs

PesynpTaTel mo rogam (GOpMyIUPYIOTCS MO MPUHIMIY J00aBICHUS HOBBIX
PE3YNBTATOB OT r'o/ia K ToAY (pe3yabTaThl O4EPEAHOTO I0J1a M0 YMOTYAHHUIO BKIIOYAOT
pe3yNbTaThl MPEABIAYINX JIET).

7 KJIACC
[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpakaTh
c(hOpMHUPOBAHHOCTH Y OOYJAIOIMMUXCSI YMEHUM:

— OpPUCHTUPOBATHCA B TMOHATHSX U ONEPUPOBATH MMU Ha 0a30BOM YPOBHE:
bu3uYeCKre U XUMUYECKHUE SIBJICHUS;, HAOJIOJEHUE, SKCIEPUMEHT, MOJEb,
TUIIOTE3a; C€AUHUILI (PU3MYECKUX BEJIWYUH, aTOM, MOJEKYyJa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEPAOE, MKUIKOE, Ta3000pa3HOE); MEXaHWYECKOe
NBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE), TPaCKTOpHUs,
paBHOJIEHCTBYIOMIAs cul, ieopmarius (yrpyrasi, IiaacTudeckas), HeBeCOMOCTb,
COOOIIAIOIINECS COCY/IbI, C OTIOPOM HA AUAAKTUUECCKUN MaTepua

— pasnuyaTh sBiaeHUS (auddy3us; TEIIOBOE ABMIKCHHE YaCTHUI[ BEIICCTBA,
PaBHOMEPHOE JIBIDKCHUE, HEPaBHOMEPHOE JIBIDKCHUE, UHEePIINS;
B3aUMOJICHCTBUE TEII, pasHO8ecue MEEPOLIX Mel C 3AKPEeniéHHOU OCbIo
epawenuss; Tiepeaada JaBICHUS] TBEPABIMH TeJaMH, KUIKOCTSIMH M Tra3aMu;
aTMoc(epHOE JIaBJICHHUE; TUTABAHUE TEJ; PEBPAIICHUS MEXaHUUYSCKOW SHEPTHH)
[0 ONHUCAaHUIO UX XapaKTEepPHbIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOE SIBJIICHHE, MOCIe MPEeABapUTEIbHOTO
00CYXJIEHUsI C Tearorom;

— pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3UUYECKUX SIBJICHUI B OKPYXKAIOIIEM
MHpE, B TOM 4ucje GU3UICCKHUE SBICHUS B MPHUPOJC: MPUMEPHI IBIKCHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B JKMBOM M HEXUBOW MPUPOJE; ACUCTBUE CHIIBI
TPEHUS B MPUPOJAC M TEXHUKE; BIUSHHEC aTMOCHEPHOTO JaBJICHUS HA JKUBOU
OpraHu3M; IUIaBaHUE PBIO; phIYard B TeJle YeJOBEKa; IPH ATOM IEPEBOIUTH
MPAKTUYECKYIO 3amadyy B y4eOHy1o, BBIJCIIATH CYIIIECTBEHHbIE
CBOMCTBA/TIpU3HAKHA (PU3HYECCKUX SBJICHUI C TOMOIIBIO TIEarora;

— ONHUCBHIBATh M3YyYCHHBIC CBOMCTBA TeN U (PUBHYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckre BeMMUMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, IMyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSHKECTH, BEC Teja, CHila
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TPCHHU, NAaBJICHUC (TBépZ[OFO TCJa, ) XKMAKOCTH, ra3a), BBITAJIKMBAromias CHJjia,
MCXaHHNYCCKasi pa60Ta, MOIIHOCTD, IINICHO CHJIBI, MOMCHT CHIJIBI, KO3(1)(I)I/IHI/ICHT
IIOJIC3HOTI'O I[CﬁCTBPI?I MCXaHHU3MOB, KWHCTHYCCKAA U IOTCHIMAJIbHAsA 3Hepm$1) C

OMOpOM Ha CXeMy; IMpH OINUCAHUU PACKPBIBaTh (PU3UUECKUM CMBICI
MCIIOJIb3YEMBIX BEIMYUH, X 0003HAYCHHS U €IUHUIBI (DU3MUECKUX BEIHYMH,
Haxooums Qhopmyinsl, cea3viéaouue OAHHYI0 QU3UYECKYIO 8eIUYURY C OpYyUMU
GeUUUHAMU, CMPOUMb 2PAQuUKU  UZVUEHHBIX 3asUcUMOcmeli QUIULeCKUX
geauyyH ¢ ONIOPOU HA TUJAKTHUECKUM MaTEpHUa,

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIOIb3YSI
IpaBUJia CJI0XKEHUS CUJI (BIOJIb OJTHOM TIpsiMoi), 3axowu I yka, 3axon Ilackans,
3axoHn Apxumeoda, npasuno paeHogecus pviuaza (010Ka), «3070moe Npasuio»
MexaHuKy, 3aKOH COXPAHEHHS MEXaHUYECKOM HHEpruu; IpU STOM JaBaTh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa M 3ANUCHIBAMb €20 MAmeMamuiecKoe
8bIPAdCEHUE NOO PYKOBOOCMBOM nedazo2a ¢ 00CyicoeHuem niana pabomol,
OOBSACHATh (PU3UUECKUE SIBJICHUS, MPOLIECCHl U CBOWMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTYallUid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Py MOMOIIU
[e1arora BbISBIISTh PUYUMHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux maroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PAc4YETHBIE 3aJayd B |JEMCTBHE C ONOPOM HA aJIrOpPUTM,
MPEABAPUTEILHO PAa300paHHBI COBMECTHO C MEAArOrOM, UCIIOJIb3Ys 3aKOHbBI U
dbopmyIibl, CBSI3bIBAIONINE (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS
3a/layy 3aMKChIBATh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3NYECKUE BEIMYMHBI B
GopMynbl W TNPOBOAUTH pPacCy€Thl, HAXOIUTh CIPABOYHBIE JIaHHBIE,
HEOOXOUMBIE JUIsl peLIeHMs] 3a7a4, OLICHUBAaTh PEaJTUCTUYHOCTh MOITYYEHHON
(bU3UYCCKON BEIIMUUHBL;

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU (PUINIECKUX
METOJIOB TIOCJIE MPEIBAPUTENILHOTO OOCYXACHUS C MeNaroroM; Mpu MOMOIIU
[I€J1arora B ONMCAHWUU UCCIEA0BAHUS BBIACISTEH MPOBEPAEMOE MTPEAIIOIOKEHHE
(rumote3y), € ONOPOM Ha JOHUJAKTUYECKUH Marepuan pa3iudarb U
MHTEPHPETUPOBATh MOJYYCHHBIA PE3yibTaT, HAXOAUTh MOCIE OOCYXKACHHS C
MeJaroroM OMMOKHU B XOJIE OIbITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTATAM;

YMETh HAaXOJUTh C HCIOJIb30BAaHUEM LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOTIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3UIECKUX CBOWCTB TEI:
(GopMynupOBaTh TMPOBEpPSEMbIE  MPEANOJIOKEHHUS, COOUpaTh  YCTAaHOBKY
U3 MPEAJIOKEHHOT0 000PYA0BaHUS C ONIOPOI HAa CXEMY, 3aITUCHIBATH X0/ OIBITA
U GOpMyIMPOBATH BBIBOJIBI 1O/] PYKOBOJCTBOM IEarora;

BBINIOJIHATH NPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHHU, MAcChl Tela, 00bEMa,
CWJIBI M TEMIEPATYPHI C UCMOJIH30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX TPHOOPOB
C OMOPOIl HA aNTOPUTM; 3alUCHIBATh MOKAa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

IIPOBOAUTH COBMECTHO C II€IaroroM HCCIECIO0OBAHUE 3aBUCHUMOCTH OJHOM
¢u3nyecKoil BETUYMHBI OT JIPYrOW C HCIOJB30BAHUEM MPSIMBIX HU3MEpPEHUMN
(3aBHCHMOCTH IIyTH PAaBHOMEPHO JBMXKYILErOCS T€Ja OT BPEMEHM JIBHIKECHHUSI
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TeNa; CUlbl MpeHUs CKOAbMCEHUsl Oom 6eca mena, Kavecmea 00pabomku
nogepxHocmeti meil U HE3ABUCUMOCMU CUTbI MPEHUs Oom Niowaou
CONPUKOCHOBEHUSL METl; CUNbL YNPY2OCU OM YOJIUHEHUS. NPYHCUHDL,

BLIMANKUBAIOWEL CULI OM  00bEMA NOSPYHCEHHOU uacmu meia u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NyOUHbl, HA KOMOPYIO NOZPYIHCEHO MeN0, YCI08ULl NIABAHUSL Mel, YCI08ULL
paesnosgecusi pvluaca u 0J10K08); TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBAaTh B
IUTAHUPOBAHUM y4e€OHOTO HCCIEeIOBaHUS, COOMpPATh YCTAaHOBKY M BBIMIOJIHATH
U3MEpEHUs, CIeAys TMpeaJoKEHHOMY IUIaHy, (QHUKCHPOBATh pPe3yJabTaThl
MOJyYEHHOW 3aBHCHUMOCTH (DM3MYECKHX BEIWYUH B BHJE MNPEIAIOKECHHBIX
TaOIUI] ¥ TPaQUKOB, IEIAaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNS,;
COOTHOCHUTh KOCBEHHBIE W3MEPCHHUS (PU3NUECKHX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPJOTO Tela; CHJIa TPEHUS CKOJIBKEHUS; TaBJICHUE
BO3/yXa; BBITAJKMBAIOIIAs CHJIA, ICUCTBYIOIIAs Ha MOTPYXKEHHOE B )KHUJIKOCTh
Ten0; KOAP(PPUIMEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEIYs
MPEIOKCHHOW WHCTPYKITUH; TIPH BBITOTHEHUH H3MEPEHUH TI0]T PYKOBOJICTBOM
nejarora coOMparh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCISATH 3HAUYCHUE
HUCKOMOM BEJIMYHHBL;

coOro/IaTh TpaBuja TEXHUKU O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTEIBHOTIO OOCYKIEHUS C MEAarorom;
COTIOCTaBIIATH TPHUHITUIIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, phluar,
MOJBW)KHBIM W HETOABMKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH C OTOpOH Ha
JIWJTAKTAYECKAN MaTepuan,

XapaKTepU30BaTh MPUHITUIBI EHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB NOCIE MPEABAPUTENBHOTO OOCYXKACHUS C IEJAr0oroM ¢ OOpoi Ha UX
onmvicanuss (B TOM 4YHCJE: TMOAIIUIHUKK, YCTPOWCTBO BOJOIMPOBO/IA,
TUIpaBIMYECKUN MPECC, MAHOMETP, BEICOTOMED, TOPIIHEBOM HACOC, APEOMETD),
WCTIONIB3YSl 3HAHHUS O CBOWCTBaX (PU3WYECKUX SIBICHUNH W HEOOXOIUMBIC
¢uznyeckre 3aKOHbI ¥ 3aKOHOMEPHOCTH;

MIPUBOANTH MPUMEPHI / HaXOMUTh MH(POPMAIIMIO O TPHUMEpPAX MPAKTHICCKOTO
MCTIOJIb30BaHus (PU3NUYECKUX 3HAHHI B TOBCETHEBHOM JKU3HU AJIs1 00eCreUeHUs
0e30macHOCTH MpU OO0paIIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUS 3/I0pPOBbS U COOJIIOJICHUS HOPM HKOJIOTMYECKOTO TOBEIEHUS B
OKpYXaroUIen Cpele;

OCYIIECTBIISITH C MMOMOIIBIO TIearora 0TOOP UCTOYHUKOB MH(POPMAIIUU B CETH
WHTepHET B COOTBETCTBUU C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCSl 3HAHUW W TYTEM CPaBHCHUS Pa3IUYHBIX NCTOYHUKOB BBIICIATH
uH(pOPMAITUIO, KOTOpas SBIISACTCS MPOTHBOPCYMBONH WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIh30BaTh TPHU BBIMOJHCHUN YYEOHBIX 3aJaHUNl HAy4YHO-TIOMYJISPHYIO
TuTepaTypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepUalbl, PECYpChl
cetu  VHTEepHeT; BiIajeTh NpuéMaMH  KOHCTICKTUPOBAHHUS  TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJJHON 3HAKOBON CHUCTEMBI B IPYTYIO;
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— CO037aBaTh MOJ] PYKOBOJCTBOM IeAarora ¢ 00CyJAeHHeM I1aHa paboThl KpaTKHe
MUCHbMEHHBIC U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHUKOB HH(MOpMALIUU
(U3UYIECKOTO CONIepKaHus, B TOM YUCIIE MyOIMYHO AeNaTh KPATKHUE COOOIICHHUS

0 pe3yjbTaTax MPOEKTOB WM YYEOHBIX MCCIEIOBAHMI; MPU 3TOM TI'PAMOTHO
MCTIOJIb30BaTh U3yUCHHBIN MOHATUIHHBIN amnmapaT Kypca GU3UKH, COTPOBOXKAATh
BBICTYIUJICHUE MTPE3CHTALIUEH;

— TMPHU BBIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN TOJ PYKOBOJCTBOM
nejarora  paclpeiesiaTb OOS3aHHOCTM B IPyNIe B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Jja4aMH, CJICIATHh 3a BBINOJHEHHEM IUIaHA JCHCTBUH,
aJIecKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIad B JAEATEIbHOCTb TPYIIIbI;
BBICTpAaWBaTh KOMMYHUKAaTMBHOE  B3aWMOJICHCTBUE, YYUTHIBas MHEHHUE
OKPYXKaIOIIHUX.

8 KJIACC
[IpenmeTHBICe pe3yabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpaKaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHUIX M OMEPUPOBATH MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBJKEHHE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTALTUYECKHE U aMOpP(HBIC TeJa, HACBHIIEHHBIN U
HEHACBIIICHHBIN Tap, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPECHHSISI DHEPTus,
TETJIOBOM JIBUTATENb; JIEMEHTAPHBIM AJIEKTPUUECKHUI 3apsll, dJICKTPUUECKOE
moJjie, TPOBOJHUKH W JIUAJCKTPUKU, TTOCTOSIHHBIA DJICKTPUYECKUU TOK,
MarHuTHOE TOJIE;

— pa3nmuyaTh SBICHUS IIOCJE TPEIBAPUTEIBHOTO OOCYXKICHUS C TeJarorom
(TemyoBoe  pacHIMpeHHe/ckaThe, TeIUlonepenavya, TEeMIoBOe paBHOBECHE,
CMa4yWBaHWe, KaMWJUIAPHBIC SBIICHUS, WCTIAPCHHUE, KOHACHCAIWS, TUIaBJICHHE,
KpUCTAJTH3AITNS (oTBepaeBaHue), KUTICHUE, Terionepenaya
(TeTIONPOBOHOCTh, ~ KOHBEKIUS,  W3JIYYCHHE),  DJICKTpHU3alus  Tel,
B3aMMOJICUCTBHE 3apsi/iOB, JICUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICUCTBUE MArHUTOB, JCHCTBHE MATrHUTHOTO  TOJI
Ha TMPOBOJHHUK C TOKOM, JJICKTPOMATHUTHAS WHAYKIUS) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIONINX JTaHHOE
¢dusnueckoe sSBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEJarora IPOSIBJICHUE H3YYEHHBIX (HU3UYCCKUX
SIBJICHHH B OKPY’KAIOIIIEM MHUPE, B TOM Ynciie (PU3UICCKUE SIBICHHUS B MPUPO/IE:
TTOBEPXHOCTHOE HATSHKCHHE M KAIMMIISIPHBIC SBIICHHS B PUPO/IC, KPUCTAJLIHI B
npupone, wuziayderue ConHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHMe pOCHI, TyMmaHa, WHEs, CHETra; »JJCKTPUYCCKHUE SIBIICHUS B
atMocdepe, SJICKTPUYECTBO >KMBBIX OPraHU3MOB; MAarHUTHOE IOJe 3eMIH,
Ipeid MOTOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKU3HU Ha 3emiie, TMOJISIPHOE
CUSIHUE; TIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B Y4EOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBONCTBA/MIPU3HAKN (DU3UUECKUX SIBJICHUIA;

— ONKUCHIBATh MOJ PYKOBOJICTBOM IieAarora ¢ OOCYXIECHHEM IUIaHa pPadOTHI
M3yYeHHBbIC CBOWCTBA TN W (DM3WUECKHE SIBIICHUS, HCTOIB3Ysl (PU3NUECKUE
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BEJIMYMHBI (TeMIeparypa, BHYTPEHHSE OHEPrus, KOJUYECTBO TEIJIOTHI,
ylenbHasg TEIUIOEMKOCTh BEIECTBA, YJEbHAs TEIIOTA TUIaBJICHUS, yAelbHas
TEIUI0Ta MapooOpa30BaHus, yAEIbHAS TEIIOTa CTOPAHUS TOTLIUBA,

KO3(G(UIIMEHT TMOJE3HOr0 JEWUCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENbHAsS
BJIQKHOCTh BO3/1yXa, OJJIEKTPUYECKUU 3apsl, CWila TOKa, SJIEKTPUUYECKOE
HaIpsSDKEHUE, CONPOTHUBJIEHUE IMPOBOAHMKA, YJIEIbHOE CONPOTUBIICHUE
BEIIECTBA, PadOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MPH OMHCAHUU
NpaBWJIBHO TPakTOBaTh C TIOMOIIBIO TeAarora (PU3WYECKUl  CMBICI
UCIOJIb3YEMBIX BEJIWYMH, O003HAUCHHUS U €IUHUIBI (U3NUYECKUX BEITUYMH,
HaXoAUTh (OPMYJIbl, CBSI3bIBAIOIIME JAaHHYI (PU3HUECKYI0 BEJIMYUHY C
APYTMMH  BEIMYMHAMH, CTPOUTh TIpadUKU U3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJTUUNH;

ONPENENATh MOCIE MPEBAPUTEINBHOTO 00CYXKIEHUS C Ie1aroroM CBOMCTBA Tell,
(¢u3nueckue SABIEHHUS W MPOILECCHl, HCIOJb3YsS OCHOBHBIE IOJIOKEHHUS
MOJIEKYJIIPHO-KMHETUYECKOM  TEOpHUH  CTPOEHUS  BEIIECTBA,  IPUHIUI
CYTNEpIIO3ULIMH T0JI€ (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna,
3akoH Oma juisl yyacTka wenu, sakoun [[icoyna—/lenya, 3aKOH COXpaHEHUS
SHEPruM; MpPHU 3TOM HAXOAUTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U €ro
MaTeMaTUYeCKOE BBIPAXKEHHE C ONOpPOM Ha LHU(PPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTH IOJ KOHTPOJIEM Meaarora (u3n4ecKue mporecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTeEPa,
MpU MOMOIIM TEAarora BBIABISATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE U3 1—2 JOrMYecKUx MaroB ¢ Onopor Ha 1—2 U3y4yeHHbIX CBOMCTBA
bu3HUecKuX SBICHUM, GU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peniaTh TUIOBBIE PAaCUETHBIE 3a/1a4u B |—2 NEHCTBUSA ¢ ONOPOMl Ha AJITOPUTM,
peIBapUTEIbHO Pa300pPAHHBII COBMECTHO C MENAaroroM, MCIob3ys 3aKOHbI U
(opMyJibl, CBA3bIBaIOIINE (DU3HMUECKHUE BETUUYUHBI: HA OCHOBE aHaJIN3a yCIOBHUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK AAHHBIX IS
penieHusl 3ajadd, BbBIOMpaTh 3aKOHBI M (HOPMYJbI, HEOOXOIUMBbIE ISl €€
peuieHusi, TPOBOAUTh pacy€Tbl M CpPaBHUBATh IOJYYEHHOE 3HAYEHUE
(pU3HUECKOI BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

UMETh TMpEACTaBlIEHUE O MpoOIeMax, KOTOpble MOXKHO PEIIUTh MPU MOMOIIU
(¢u3nYeCKuX METOJIOB IOCJE MPEABAPUTEIHLHOTO OOCYKIEHHUS C IEAarorom;
HCIIOJIb3Ysl ONMUCAHNUE UCCIIEA0BAHMS, BBIAEIATH MIPOBEPSEMOE MTPEANOIOKEHNE,
OLICHUBATh IPABUJIBHOCTh IMOPS/IKA IPOBEJCHHUS UCCIEIOBAaHUS, JI€JaTh
BBIBOJIBL;

yMETh HaXOJUTh C HMCIOJIb30BAaHHEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OMbITHI M0 HAOMIOACHUIO (PU3UUECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TeI
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHUCHUMOCTb JABJIEHUS BO3JlyXa OT €ro o0béMa,
TeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3IIYYEHUU OT
[[BETa M3JIy4arolleil/moriomaroiieid MOBEpXHOCTH; CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIIEPaTyphl KUAKOCTU U IUIOIIAIN €€ MOBEPXHOCTHU; IEKTPU3ALUS TEIl U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3apsiOB; B3aUMOJEWCTBUE IOCTOSHHBIX
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MarHuTOB, BU3yaJIn3allis MarHUTHBIX M0JIEH OCTOSIHHBIX MAarHUTOB; EHCTBUS
MarHUTHOTO TOJIsl HA TPOBOJAHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTa, CBOWCTBA
AIIEKTPOJIBUTATEINS TIOCTOSIHHOTO TOKa): (POPMYIHUPOBATH MIPOBEPSEMBIC

MPEINOJIOKEHUs, COOMPaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBAHHS C
OTOpOM Ha CXEMy; ONMHCHIBATHh XOJ OMbITa U (OPMYIUPOBATH BBIBOIBI MO/
PYKOBOZICTBOM TI€Iarora;

UMETh MPEJICTABICHUS O U3MEPEHUU TEMIIEPATyPhbl, OTHOCUTEILHOUN BIIaYKHOCTH
BO3/lyXa, CUJIbl TOKA, HATIPSDKEHUSI C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYMKOB (U3MUECKMX BEJIWYUH; NPU T[OMOIIM [eJarora CpaBHUBATh
pe3yNbTaThl UBMEPEHUI € YUETOM 33JJaHHOM aO0COTIOTHOMN MOTPEIIHOCTH;
MPOBOAWTH COBMECTHO C TMEAAroroM MCCIEI0BaHUE 3aBUCUMOCTH OJHOU
(u3HUecKOl BEIMYMHBI OT JPYrodl C HCIOJb30BAHUEM IMPSAMBIX H3MEPEHHI
(3aBUCUMOCTD  COTPOTHBIICHUS TIPOBOJHHMKA OT €ro JUIMHBI, I[UJIOMIAAU
MOTIEPEYHOT0 CEYCHHUsS W YJEIbHOTO COMPOTHUBIIEHUS BEIIECTBA MPOBOIHHKA;
CWJIBI TOKa, WAYIIETO 4Yepe3 IMPOBOJHUK, OT HANPSHKEHUS Ha TNPOBOJHUKE;
UCCIIEJIOBAaHUE  TIOCJIEIOBATEIbHOTO M MapajuleJbHOTO  COEAMHEHUM
OPOBOJHUKOB): IUIAHUPOBAaTh HCCIIEJJOBAHME, COOMpaTh YCTAHOBKY U
BBIMOJIHATH U3MEPEHUSI IOl PYKOBOACTBOM I€Jarora, ciaeays npeagoKeHHOMY
IU1aHy, (PMKCUPOBATh PE3yJbTaThl MOJIYYEHHONW 3aBUCUMOCTH B BUJIE€ TaOIHI] U
rpaduKoB, e1aTh BBIBOABI IO pe3ybTaTaM UCCIIEA0BaHUS MOCIIE 00CYKIECHUS
C TEIaroroM;

COOTHOCHUTh KOCBEHHBIE W3MEpeHUs (GU3NYECKUX BENWYMH (yAeTmbHas
TETUIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOIAHUKA, pabOTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA): C TOMOINBIO TIeJarora IUTAaHUPOBATh HM3MEPEHHUS,
coOupaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEIys  NpeIIoKEeHHON
UHCTPYKIUH, U BBIYUCIISATh 3HAUECHHUE BEJIMUMHBI,

coOmro/IaTh TpaBUjla TEXHUKU O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000py10BaHUEM MOCIIE MTPEABAPUTEIBHOTIO OOCYKIEHUS C MEAarorom;
COTIOCTABJIATH C TOMOIIBI0 TIEJAarora MPUHIUIBI JCUCTBUS HM3YyUYEHHBIX
nprOOpPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM HA MX OMHCAHUA (B TOM YHCIIE:
CUCTeMa OTOIUICHHS JOMOB, TWUTPOMETp, TapoBas TypOWHaA, ammepMerp,
BOJIbTMETP, CUETYMK DJIGKTPUYECKOM DHEPIHH, DJICKTPOOCBETHUTEIHHBIC
npuOOpbl, HarpeBaTejbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKUE
MPEIOXPAHUTENHU; JIIEKTPOMArHUT, S3JEKTPOJBUTATENh IOCTOSHHOIO TOKa),
UCIIOJIb3YSl METOJWYECKHME MaTepuabl O CBOMCTBaX (PU3WYECKUX SIBICHUU U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MOCJE MPEIBAPUTEIBHOTO OOCYXKICHHS C TMEIaroroM MpoCThIe
TEXHUYECKHUE YCTPOMCTBA M M3MEpHUTEIbHBIE MPUOOPHI IO CXeMaM W
CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, TCHUXPOMETP,
TUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHHs, JJIEKTPOCKOIN, pPEeocTar);
COCTaBIISITh CXEMBbI JJIEKTPUYECKUX IEMed C TMOCIeNOBaTelbHBIM U
napauieIbHBIM COSIUHEHHUEM JJIEMEHTOB, COOTHOCS YCIOBHBIC OOO3HAUYCHUS
AJIEMEHTOB AJIEKTPUUYECKUX IIETIEH;

MPUBOIUTH TMPUMEPHI/HAXOAUTh WH(GOPMALIMIO O TMPUMEpPax MPaKTUYECKOTO
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UCIOJIb30BaHUs (PU3MUECKUX 3HAHUHN B TOBCEAHEBHOM >KU3HU JIJIs1 00ecreueHus
0€30MacHOCTH MPU 0OPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,

COXpPaHEHUS 3JI0POBbSI U COOJIIOACHUS HOPM 3KOJIOTMYECKOTO TOBEJICHUS B
OKpY’KaIOLIEH Cpene;

— OCYHIECTBJISITH C TOMOINIBIO TMearora MOUCK HWHMOpMauu QU3NYECKOTO
colepKaHUsl B ceTH HTEpHET, Ha OCHOBE HMEIOLIMXCS 3HAHUU M IIYyTEM
CpPaBHEHUS JTOTIOJHUTEIBHBIX MCTOYHMKOB BBIACISITH MH(MOPMAILINIO, KOTOpas
SABJISIETCS] IPOTUBOPEUYMBOM WIIM MOXET ObITh HEAOCTOBEPHOM;

— UCIIOJB30BaTh IMPHU BBINOJHEHUHM Y4Y€OHBIX 3alaHUl OTOOpPaHHYIO TMEIaroromM
HAyYHO-TIOMYJISIPHYIO JTUTEPaTypy (U3UYECKOTO COJEP)KaHMsI, CIPABOYHBIC
MaTepualibl, pecypchl cetu MHTepHET; BIageTh NpUéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus THPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OMOPOM Ha aJTOPUTM U YTOUHSIOIINE BOMPOCHI NIEJarora;

— CcO3/aBaTh TOJI PYKOBOJICTBOM IIeJjarora C OOCYXJEHHEM IUIaHa padOThI
MUCbMEHHBIE U KpaTKUE YCTHbIE COOOIIeHUs, 0000mas HHPOpMALUIO U3
HECKOJIbKUX MCTOYHUKOB (DPM3UYECKOTO COACP)KAHUS, B TOM YHCIE MyOJIUYHO
NPEACTABIATh PE3YJIbTaThl IPOCKTHON MJIU UCCIIEI0OBATENIbCKOMN AEATEbHOCTH;
Py 3TOM TPAMOTHO HMCIIOJIb30BaTh M3YUYCHHBIA MOHSATUHHBIN ammapar Kypca
(bU3HUKH, COMPOBOXK/IATh BHICTYINICHUE MTPE3CHTAIINEH;

— TIpU BBINOJIHEHUH YU4E€OHBIX MPOEKTOB U UCCIIEA0BAaHUN (PU3UUECKUX MPOLIECCOB
MOl PYKOBOJICTBOM II€arora pacmnpenensiTb OOS3aHHOCTH B Tpynmne B
COOTBETCTBHUM C MOCTABJIICHHBIMH 3aJlauaMH, CJICJAUTH 3a BBITIOJHEHUEM ILJIaHA
NEeUCTBUIN U KOPPEKTUPOBATH €0, aJICKBAaTHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIbI; BBICTpPAMBaTh KOMMYHUKATHBHOE B3aWMO/ICHCTBUE,
IIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

9 KJIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y 00YJAIOITUXCS YMEHMUIA:

— OpPHMEHTUPOBATHCA B TOHATUSX M ONEPUPOBATH MMM HAa 0a30BOM YPOBHE:
cUcTeMa OTcuéra, MaTepuanbHas TOYKa, TPACKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYECKOTo JABWXKEeHMS, nedopmanus (ynpyras, IuiacTHueckas), TPEHUE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TMEperpy3ku; LEHTP
TSOKeCTH; a0CONIIOTHO TBEPAOE TeENo, IEHTP TSHKECTH TBEPAOTO Tena,
paBHOBECHE; MEXaHWYEeCKHE KoJeOaHUs U BOJHBI, 3BYK, HH(}pa3ByK
U YJIbTPa3BYyK; 3JIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JNaJIbHO30PKOCTb, CHEKMPbl UCNYCKAHUSL U NOTOWCHUS,
anbda-, 6eTa- u raMMa-u3IIydeHHs], U30TOIIbI, SJIepHAst YHEPTETHKA,

— COOTHOCHTBH SIBIICHHUSI TIOCJIE TPEABAPUTEIBHOTO OOCYXKICHHS C TIEAarorom
(paBHOMEpHOE u HEpaBHOMEPHOE PSIMOJIMHEHOE JBUKCHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JIBIDKEHHE, CBOOOJHOE TMaJeHHe TeT,
paBHOMEpPHOE JBUKCHHE MO OKPYXHOCTH, B3aUMOJCUCTBUE TEN, PEaKTHBHOE
JBUKEHUE, KoJjiebaTellbHOE JIBIDKEHHME (3aTyXalollMe U BBIHYXKJICHHbIE
KojeOaHus), PE30HaHC, BOJHOBOE  JIBIJKEHHME, OTpaX€HUE  3BYKa,
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Hp}IMOHHHeﬁHOC PacnpoCTpaHCHUC, OTPAKCHUC U ITPCIIOMIICHHUC CBETA, ITOJIHOC

BHYTpPEHHEE OTPAKCHHE CBETA, PA3JIOKECHHIE OEIIOT0 CBETa B CIIEKTP U CIIOKCHUE
CHEKTPAJbHBIX IIBETOB, JIUCIEPCHUS CBETa, CCTECTBEHHAs] PaJMOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa U3IYy4YEHHUs) IO OIUCAHUIO0 UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX TaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh C IMOMOIIBIO TEJarora MpPOSBICHUE W3YYCHHBIX (PU3NICCKUX
SIBIICHUH B OKpYXKaroleM Mupe (B TOM drciie GU3NUYECKUE SIBICHUS B IPUPO/IE:
OPWIUBBL U OTJMBBI, JBWKEeHHE TutaHeT COJHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBWKCHHE  JKUBBIX  OPraHU3MOB, BOCIPHUSTHE 3BYKOB  JKHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKIE BOJIHBI, IIyHAMH, 3X0, I[BETa TEJ, ONTHUYECKHE
ABJICHUS B IPUPOJIE, OMOJIOTUYECKOE ICHCTBUE BUAUMOTO, YIbTPa(duoIeTOBOIO
U PEHTTEHOBCKOTO W3JIyYE€HUH; €CTECTBEHHBIM pPAaJUOAKTUBHBIA  (OH,
KOCMHUYECKHE Jy4YH, pPaJdOAKTHBHOE H3IYYCHHE MPUPOIHBIX MHHEPAJIOB;
JCHCTBUE PalMOaKTUBHBIX M3IYYCHHUN HA OPTaHU3M YeJIOBEKa), IPH STOM MO
PYKOBOJIICTBOM TI€Aarora TMEpPEeBOANTh MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3HUECKUX SIBJICHHUIA;
ONHUCHIBaTh MOJI PYKOBOJCTBOM Iejarora ¢ OOCYXICHHEM IUlaHa paboThl
U3yYEHHbIE CBOWCTBA Tel U (PU3MUECKHE SBIICHUS, UCHOJIB3Ys (U3NYECKUE
BEJUYMHBI (CpEHSIE W MIHOBEHHas CKOpPOCTh Tejla IMPU HEPaBHOMEPHOM
JIBUKEHUU, YCKOPEHHE, IIEpEMEIICHUE, ITyTh, YII0Basi CKOPOCTh, CHUJIa TPEHUS,
CWJIa YIPYroCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJIHOTO IMaJeHUs, BEC Telna,
UMITyJIbC TeJNa, HMMIYJIbC CHJIbI, MEXaHW4Yeckas paboTa © MOIIHOCTH,
NMOTEHLIMAJbHASL JHEPrHsl TeNa, TMOTHATOTO HaJX MMOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHASL DHEPTUSA CKATOW MPYKHUHBI, KHHETHYECKasl SHEPTHus, MOJHas
MEXaHW4YeCKas »JHEeprusi, MepHUoJ M 4YacToTa KoyieOaHWH, JUIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelh MPETOMIICHUS
Cpenbl); TpU ONHUCAHWU C TIOMONIBIO YYHUTENs TPaBWIBHO TpPAaKTOBAThH
(U3NYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, OOO3HAUEHUS W EIMHUIIBI
Gu3NUecKMX BEIWYMH, C OMOPOM HAa METOAMYECKHUX Marepuail HaXOIWUTh
(opMyJibl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEJIWYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH TpaduKHM H3YyUYEHHBIX 3aBUCUMOCTEH (DU3UUECKUX
BEJINYMH;

XapaKTepu30BaTh TIOCJIE€ MPEIBAPUTEILHOTO OOCYXACHUS C TEIaroroM
CBOWCTBa Tell, (PU3NUeCKHe IBJICHUSI U MPOIIECCHI, HCTIONB3Ys 3aKOH COXpaHEHUS
DHEPTUM, 3aKOH BCEMHUPHOTO TITOTCHHS, NPUHIUI CYMEPHO3UINN CHUII,
NPUHIUIT OTHOCUTENBHOCTH [ 'ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHSI
UMITYJIbCa, 3aKOHBI OTPaXXCHHS W TPEJIOMJICHHs CBETa, 3aKOHBI COXpPAaHCHUS
3apsI0BOTO M MacCOBOTO UMCEN TMPH SISPHBIX PEAKIUAX; MPU 3TOM HAXOAUTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA W €ro MaTeMaTHYeCKOE BBIPAKCHHE C
omopoit Ha U(PpoBbIe 00pa30BaATEIBLHBIC PECYPCHI;

COOTHOCHUTB I0/1 KOHTPOJIEM Iearora (pu3nyeckue MmpoLecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYyallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IIPU TOMOIIM TEJarora MpUYMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
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00bsiCHEHHEe M3 2—3 JIOTUYECKUX IIIaroB ¢ OMOpoM Ha 2—3 U3YUYEHHBIX
CBOMCTBA (PM3UUECKUX SBICHUM, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
penaTh TUIOBBIE PacU€THBIE 3aaud B |—2 AEMCTBUS C OMOPOM HA alrOpPHUTM,
MIPEABAPHUTEILHO Pa300paHHBIA COBMECTHO C, UCIIOJIB3YsI 3aKOHBI B (DOPMYJIBI,
CBsI3BIBAIONTUE (DU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEIOCTAIOUIUME WM H30BITOUYHbBIE
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMyJbl, HEOOXOAUMBIEC IS pEUICHUs,
IPOBOJUTH PAcy€Thl M OILEHUBATH C IOMOIIBIO YUYUTEIS PEATUCTUYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEJIMYUHBI,

UMETh TIPEJICTABIICHUE O MpoOIeMax, KOTOPhIE MOXKHO PEMIUTh MPU TTOMOIIH
(GU3MYEeCKMX  METOJIOB; HWCHOJB3YyS OINHWCAHWE WCCICIOBAHUSA, IIOCHC
MIPEABAPHUTEILHOTO OOCYXACHUS C TIEAaroroM BBIACIATH TMPOBEPSEMOE
MPEANOJIOKEeHNEe,  OIECHWBATh  TMPABWIBHOCTH  TMOPSAKA  MPOBEACHUS
WCCJICIOBAHMS, JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIIBTATHl HAOIIOACHHMA
Y OTIBITOB,;

YMETh HAXOJUTh C HCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUMN WM (PU3NYECKUX CBONCTB TEIN
(u3ydyenne BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS SHEPIHH;
3aBUCUMOCTh TE€pHOJia KOJIEOaHUN MPY>KMHHOTO MasgTHUKA OT MAacChl Ipy3a H
KECTKOCTU TPYKUHBI U HE3aBHCHMOCTH OT aMILIUTYBI MaJIbIX KOJICOaHWH;
NPSIMOJIMHEHOE PacIpOCTPaHEHNE CBETa, pasiioskeHne OeIoro cBeTa B CIIEKTP;
M3Y4YEHUE CBOMCTB M300paKEHMsI B MIJIOCKOM 3€pKalle U CBOWCTB M300PAKEHHUS
npeaMera B coOuparouiel JuH3€; HaOMI0JCHUE CIUIONMIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYYCHHS): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
HaOopa 0OOpy/IOBaHUSI C OMOPOM Ha CXEMY; OMHUCHIBATH XOJ OMbITA U €r0
pe3ynbTaThl, GOPMYITUPOBATH BEIBOIBI ITOJ] PYKOBOJACTBOM II€/Iarora;
POBOJUTH TPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUM, Ompeess
CpelHee 3HAUYCHHE HW3MEPSIEMOW  BEIUYUHBI  ((OKYCHOe  paccmosHue
cobuparouet JIUH3bL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOopPa;

MIPOBOJIUTH COBMECTHO C TIEaroroM MCCASAOBAHNE 3aBUCUMOCTEN (DU3UICCKUX
BEeJIMYMH C HCIOJIh30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCUMOCTH ITyTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBI)KCHUU 0€3 Ha4aJIbHON CKOPOCTH; TIEpHoa
KOJIecOaHM MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXE€HUsSI CBETa OT YIJIa MAJCHUS M yrila MPeIOMJICHHUs OT yrila MaJCHHs):
mocJie 00CyKJIeHUS TI0]T pyKOBOACTBOM TieAarora IIiaHupOBaTh UCCIICIOBAHUE,
coOupaTh YCTaHOBKY, (DUKCHPOBATh PE3YNbTAThl MOTYYEHHON 3aBUCUMOCTH
¢u3nueckux BETWYMH B BHJAE TaOmuil W TpaduKOB, JENaTh BBIBOJIBI IIO
pe3ynbTaTam HCCIICIOBAHUS;

COOTHOCHUTH KOCBEHHBIC U3MEPCHUS (DU3NICCKUX BEIIMUNH (CPEIHSST CKOPOCTh U
YCKOPEHHE Tea MPHU PaBHOYCKOPCHHOM JBHKCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPOUIIMEHT TPEHUS CKOIBKCHHUS,
MexaHudeckass paboTa M MOUIHOCTb, YacToTa M TNEpPHOJ KoJeOaHHit
MaTEMaTUYECKOT0 U MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJla COOMpArOIIe
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JIMH3bI, pPAIMOAKTUBHBIN (DOH): C MOMOIIIBIO TIEAarora MjIaHupOBaTh U3MEPEHHUS;
coOUpaTh SKCMNEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CICAYs
NPEUIO)KCHHOM ~ MHCTPYKIIMU;  BBIYUCISATH  3HAYEHUE  BEIWYMHBI U
aHaJIM3UPOBATh MOJYUYECHHBIE PE3YNbTaThl C YYETOM 3aJaHHON MOTrPEIIHOCTH
U3MEPEHN;

coOIo/IaTh TMpaBuja TEXHUKU 0€30MacHOCTH TMpu paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHHOTO 00CYKIACHHUS C M1E€1aroroMm;
CONOCTAaBJSATh C TIOMOINBIO II€Jarora OCHOBHBIE IIPU3HAKA HU3YYEHHBIX
du3nueckux Mojenel: MaTepualibHasg TouKa, a0COJIIOTHO TBEPAOE TEJo,
TOYEUHBIM MCTOUYHUK CBETA, JIy4, TOHKAas JIMH3A, TUIAHETAapHasi MOJIENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa ¢ OOPOM HAa METOAUYECKHE MaTepHUabL;
XapaKTepu30BaTh IMOCIE MPEABAPUTEIBHOTO OOCYXICHUS C MeAarorom
MPUHLNIBL JICUCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha UX omnucaHus (B TOM 4YHUCJE: CHUIOMETP, JATYUKU MOJIOKEHHUS,
PacCTOSIHUSI M YCKOpPEHHUsA, pakeTa, HXOJO0T, OYKH, MepHucKor, (oroamnmnapar,
ONTHUYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETP, Kamepa BuibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM I€/Iarora CXEMbl U CXEMaTUYHBbIE PUCYHKU
W3YUYCHHBIX TEXHUYECKHUX  YCTPOUCTB, HU3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TIPOILIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUUYECKUX 3ajady;
ONTHUYECKUE CXEMbI MJI1 MOCTPOCHHUS H300pKEHUN B IUIOCKOM 3€pKaje U
cobuparoniei JIuH3e;

IPUBOJIUTH TMPUMEPHI/HAXOAUTh HHPOPMAIIMIO O TPUMEpPax MPAKTUIECKOTO
UCIOJIb30BaHUS (PM3MUECKUX 3HAHUHN B TIOBCEHEBHOM >KU3HU JIJIs1 00eCrieueHUs
06e30macHOCTH MpU OOpaIIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsSI 3/I0POBbSI U COOJIIOJICHHUS] HOPM SKOJIOTUYECKOTO TOBEICHUS B
OKPYIKaroIIEn Cpee;

OCYILIECTBIIATH MO PYKOBOJICTBOM TeJjarora Mouck nHGopMauu Gu3ndecKoro
cojepxkanusi B cetu MHTepHeT, caMOCTOSTeNbHO (GOPMYIUPYS MOUCKOBBIM
3ampoc, HAXOAUTh IYTH  OMNpEJETeHUsS JOCTOBEPHOCTU  MOJYYEHHOM
nH(pOpMaIuY Ha OCHOBE UMEIOLIUXCS 3HAHUHN U IOTTOJTHUTEIbHBIX HCTOYHUKOB,
WCIIOJIH30BaTh TMPHU BBHITIOJIHEHUH YYEOHBIX 33JaHUi OTOOpPaHHYIO IMEJarorom
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpIKaHMsI, CIPaBOYHbBIE
MaTepualibl, pecypchl cetu MHTepHET; BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, npeodpazoBanusi THGOPMAIIMH U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO
C ONOPOM Ha AJTOPUTM U YTOYHSIOIIME BOIMPOCHI IE1arora; co3/1aBaTh MO
PYKOBOJICTBOM TIeZarora ¢ 00CyKJIeHuEeM Tu1aHa pabOThl TUChMEHHBIE U YCTHBIE
coOOIIeHHs] HA OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COJICp)KaHMs, MYyOJUYHO TPEACTABIATH  PE3YIbTaThl MPOEKTHOM WM
UCCIIEIOBATELCKON  JIEATEIbHOCTH; TMPU OTOM TPaMOTHO MCIOJIb30BATh
U3YYCHHBIM TMOHATUHUHBIA ammapar H3y4yaeMoro pasaena (QU3uku U
CONPOBOXKJIaTh BBICTYIUICHUE TMpE3eHTallue C y4€ToM OCOOCHHOCTEH
ayIUTOPUHA CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE Ka)K01 TeMbI yueOHOro nmpeamMera «Puznka»
[IpumepHOI ananTUPOBaHHOM OCHOBHOM OOpa30BaTENbHOM MHpPOrpaMMbl OCHOBHOI'O OOIIETO0 OOpa30BaHMs OOYy4aroUIUXCsA C
3aJIEpP’)KKOM TICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOLIMM paszaenoM [IpumepHoil paboueil nmporpammbl
yueOHoro npenmera «Puznka» 00pazoBaTeNIbHOM MporpaMmMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranusanus Bopase
cama BHOCHTb MU3MEHEHMsI B COJIEpP)KaHUE U paclpesiesieHue yyeOHOro Marepuaia Mo rogaM oO0ydeHHsl, B MOCIEA0BATEIbLHOCTh
U3Y4YEHHUS TE€M M KOJMYECTBO YAaCOB HA OCBOCHHME KaKJIOW TEMBbI, ONpEENICHUE OPraHMW3alMOHHBIX (OopM OOy4YeHHUs U T.II.
OOOCHOBAaHHOCTh JAHHBIX MU3MEHEHUH OIpeAesseTcsl BHIOpaHHBIM 0Opa3zoBarenbHON opranuzanueil YMK, nHauBuayaibHbIMU
MCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHBIX oOywaromuxcsi ¢ 3[IP, creneHplo yCBOEHHOCTH HMMHU YYE€OHBIX TEM,
PEKOMEHJALMSIMU 10 0TOOPY M alanTaluK yueOHOTo MaTepualia o (pusuke, npeacTaBieHHbBIMU B [I0SICHUTENBHOM 3aMKCKe.

7 KJIACC (68 )
TemaTuveckui OcHoOBHBIE BU/bI 1eATEJbHOCTH YUAIMXCS
OcHOBHOe cofiepKaHue . .
010K, TeMa (Ha ypoBHe yueOHBIX AeiicTBHI)
Paznen 1. ®u3nka u e€ poJib B MO3HAHUH OKpPYKaoiero mupa (6 )

Puznka — @dusznka — Hayka O mnpupoie. SIBieHus | BroliBieHne OCHOBHBIX Pa3iM4Mid MpPU TOMOIIM IeJarora Mexay (QU3HYeCKUMH W XMUMHYECKHMH

Hayka o npupoge | npupoast  (MC®).  ®usuueckue  sBnenws: | npespawenusimMu (MC — xumust).

29 MEXaHHYeCKHe,  TeIUIOBble,  JJIEKTpHUeckue, | PacrosHaBaHme ¥ KiacCHUKALM TOCHe OOCYKIEHHWS C IeJaroroM IpW HMOMOIIM HaBOASIINX

MarHuTHbIE, CBETOBBIE, 3BYKOBBIC. BOMPOCOB (M3MYECKUX SIBJICHUI: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPHYECKHX, MAarHUTHBIX

U CBETOBBIX.
Habnronenue u onucanue GU3MYSCKUX SIBICHUN Ha 0a30BOM YpPOBHE.

dDuznyeckue Duznueckue BEJIMYIHHBI. Wzmepenne | OnpezaeneHne Mpy MOMOIIH II€arora eHsl AJICHUS IIKaTbl H3MEPHTEIBHOTO MpHoopa.

BeauunHbl (2 1) | dusmueckux BenmunH. Dusuueckue npubops® W3mepenne mo oOpasiy moja pyKOBOJCTBOM Iearora JHHEHHBIX pasMepoB TeN W MPOMEXKYTKOB

5 MC — 21eMEHTBI COJIEPKAaHMS, BKITHOUAIOLINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE NOIPOOHEE PACKPHITH B TEMATUYECKOM [IAHUPOBAHHUH.
6 KypcuBom 0003HaueH yueOHBINH MaTepHAl, KOTOPHII H3y4aeTcs, HO HE BRIHOCUTCS Ha MPOMEXKYTOUHYIO H UTOTOBYIO aTTECTAIIHIO.
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THoepewmnocmo
CHCTEMa IMHHUIL.

JMemoncmpayuu’

1. MexaHnudeckue, TEMIOBBIC, JIEKTPUUECKIE,
MarHuTHbIE, CBETOBBIC SIBICHUSI.

2. Om3nueckue MpuOOPH U MPOIIeIypa IMPSIMBIX
U3MEPEHUIl  aHANOTOBBIM H  IHU(POBBIM
npurdopoM.

@DpoumanvHvlie nadopamopuvie padomvl uIu
INEKMPOHHAA OEMOHCINPAL L.

1. Omnpenenenne LEHEI JIETIEHNS
U3MEPUTEIFHOTO mpubopa  (HCHOIB3YA
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

usmepenuii.  MexnyHapoaHas

2. M3mepenne  o0b€Ma  KUAKOCTH U
TBEPAOrO TEA.
3. Onpeoenenue pamepos Maivix mei.

BPEMEHH € Y4ETOM MOTPEIIHOCTEH.

Wzmepenne o obpasity moj pyKoBOJICTBOM Ieaarora 00bEmMa sKUIKOCTH U TBEPAOTO Tea.
Wzmepenne mo o0Opasny mmoJi pyKOBOACTBOM II€Jarora TeMIepaTypbl IPH MOMOIIHM XHIKOCTHOTO
TEpPMOMETpPA U JaTUNKA TEMIIEPATYPHI.

BrinonHeHNe HECIOKHBIX TBOPYECKMX 33JaHMH C ONOPOM Ha allrOpUTM, IPEIBApUTEIBEHO
Pa3o0paHHBIii ¢ TIeAaroroM Mo MOUCKY CIIOCOOO0B U3MEPEHHUSI HEKOTOPBIX (PU3NYECKUX XapaKTePUCTHK,
HampuMep, pa3MepoB MaJbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), yOaNEHHBIX OOBEKTOB, OOJBIIMX
paccTOsSTHUH, MaJIBIX IPOMEXYTKOB BpeMeHU. O0CyKIeHHe TpeyIaraeMbIX Cloco0O0B.

EcTecTBeHHO-
HAYYHBbIH MeTOJ
no3HaHus (2 )

Kak ¢usmka u papyrue ecTrecTBEeHHBIE
HAYKH H3y4aroT Ipuponay. EcmecmeenHo-Hay bl
MemooO NO3HAHU: HAOI0OeHue, NoCMAHOBKA
HAYYHO20 ~ B0NMPOCA,  BbIOBUIICEHUE — 2UNOME3,
9KCHEPUMEHM NO NPOSEPKe 2UNOmes, 00bsCHeHue
Habwoaemozo ssnenus. Onucanue @usuyeckux
SABNEHUL C NOMOWbIO MOOEE.

[Tpeamet u MeTo B! HUBUKH.
JHemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
SKCIICPUMEHTA.

Br1nBIDKeHNE THITOTE3 TTOCTIE IPEABAPUTETBHOTO 00CYKACHHS C IIE1aroroM, OOBSICHSIOIUX POCTHIE
SIBIICHHSI, HAIIPUMeEDP:

— IMOYCMY OCTaHABJIMBACTCA ABUKYIIEECH T10 FOpI/I3OHTaHLHOﬁ TIOBEPXHOCTHU TECJIO;

— MOYEMY B XKapKyIo NOroy B CBETION OAEkKAE NPOXJIATHEN, UeM B TEMHOI.

Br100p cnoco6oB MpoBepKH T'MIOTE3 U3 MPEJIOKEHHBIX MEeIaroroM.

HaOmoneHue mnpemioKeHHBIX II€AaroroM HCCIEeNOBaHUK 10 TNPOBEpKE KaKOW-TMOO THUIIOTE3bI,
HampuMep: JalbHOCTh MOJETa IAapHKa, IYIIEHHOrO TOPHU30HTAJbHO, TeM Ooiblle, uyeM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C MearoroM MpoCTeHIINX Mojiesield (PU3NIeCKUX sIBJICHUH (B BUI€ PUCYHKOB
WIN CXeM), HallpuMep MaJieHue NMpeaIMeTa; IpSIMOJINHEHHOe PacIpOCTpaHEeHHE CBETa.

Pa3gex 2. IlepBona

YyajibHbIe cBe/leHusl 0 crpoennn Beulecta (5 1)

Crpoenue
Bemectsa (1 v)

CrpoeHue BelecTBa: aTOMbl M MOIEKYHBI, UX
pazmepel. Onvimoi, 00Ka3vi6aOWUe OUCKPEMHOe
cmpoeHue geujecmaa.

®@poumansusle n1adopamopHsle padomsvt U

Hab6mroienue v MHTEpIIpeTanusi COBMECTHO C IEJaroroM OMBITOB, CBUAETEIbCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUU BEIECTBA: OIBITHI C PACTBOPCHUEM PA3IHMYHBIX BEIICCTB B BOJIC.

O1eHKa TPY TMOMOIIM TEXHOJOTHYECKOH KapThl pa3MEpOB aTOMOB H MOJIEKYN C HCHOJIb30BAHHUEM
(dortorpaduii, MOTyYCHHBIX HA ATOMHOM CHIIOBOM MUKpockore (ACM).

Omnpeenenune Nocie MpeBapUTENILHOIO 00CYKICHHUS C MIE1aroroM pa3MepoB MaJIbIX TeJl.

7 Bee JlemoHcTparmu 1 JlabopaTopHsle paboThl, MPEICTABICHHbBIC B COICPIKAHHUH, JOITYCKAETCsI(MOYKHO) TIPOBOUTD, HCIOJb3Yysl HHDOPMALIMOHHBIE M 3JIEKTPOHHBIC TEXHOJIOTHU (LH(POBbIE
00pazoBaTeNbHBIE PECYPCHI).
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onvimui®,

1. Onenka quaMeTrpa aToMa METOIOM PSAOB (¢
ucronb30BaHueM Qororpaduii).

JIBH:KeHUE

M B3aUMOJICHCTB
He 4acTHIl
BemecTBa (2 1)

JBmxeHne gacTull BemiecTBa. CBsA3b CKOPOCTH
JIBUKEHMSI 4aCTUL ¢ TeMIlepatypoi. bpoyHoBckoe
nBkenue, muddysusa. Baumoodelicmeue yacmuy
sewjecmed: npumsadiceHue u Ommankueanue.

Hemoncmpauyuu

1. HaGnroreHrie OpOyHOBCKOTO JBIKEHHS.

®dponmansuvie 1a60pamopHsle padomol u
onvimol

1.OnbITH o  HaOIIOIECHUIO

pacImpeHns Ta3os.

2.0nbITEl IO OOHAPY)KCHUIO NEHCTBHSA CHII

MOJIEKYJISIPHOTO MIPUTSKCHNUS.

TCIIJIOBOT'O

Habmronenne u 00bsiICHEHHE TIPH TIOMOIIHX NIeJarora OpPOYHOBCKOTO IBIKEHUS U SBICHUSA UM Y3UH.
[IpoBenenne n OOBSCHEHHWE C OMOPOIl HA ANTOPUTM, MPEIBAPHUTEIHFHO Pa30OpaHHEIA C IEIarorom
OIIBITOB IO HAOIIOJCHUIO TEIUIOBOTO PACIIUPCHNUS Ta30B.

[IpoBenenne u OOBSCHEHHE OIBITOB C OMOPOH Ha alrOPUTM, NpPEABAPUTEIHHO pPa30OpaHHBEIA ¢
TIeIaroroM 1o 0OHapy )KEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHHSI M OTTAJIKMBAHUSI.

ArperatHble
COCTOSIHMS
BemrecTBa (2 )

ATperaTHble COCTOSIHHS BEIIECTBA: CMPOEHUe
2a308, Jrcuoxocment u meépovbix
(kpucmaniuueckux) men. Bzaumoceazv medxncoy
CBOUCMBAMU  8EUJeCE 8 DA3HBIX A2PecaAMHbIX
COCMOAHUAX U UX  AMOMHO-MONEKVIAPHbIM
cmpoenuem. Ocobennocmu aspezammuix
COCMOAHUIL 800UL.

Hemoncmpayuu

1. Habmonenune muddy3um.

Omnmcanue o pyKOBOJCTBOM Iearora (C UCIoIb30BaHUEM MPOCTHIX MOJIENCH) OCHOBHBIX Pa3IHINi
B CTPOCHHUH T'a30B, KUIAKOCTEH M TBEPIBIX TEIL.

Hauanpuple mpeacTaBieHHS O MaJoil CXHMMAaeMOCTH JKHIKOCTEW W TBEPABIX Tel, OONBIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM ypOBHE ITOJ] KOHTPOJIEM IIE€Aarora O COXpaHeHHWH (GOpMBI TBEPIBIX TN H
TEKY9IeCTH KUAKOCTH.

Habmronenue 3a onpITaMy, JOKAa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSHUM BOJIBI YACTHIIBI HAXOAATCS B
CpeIHEM JAajblie IpyT OT Apyra (IUIOTHOCTh MEHBIIE), YeM B KUIKOM.

YcTaHOBIIEHHE C ONOPOM Ha [IUAAKTUYECKMH MaTepual IPOCTBIX B3aUMOCBA3EH MEXIy
0COOEHHOCTSIMM arperaTHbIX COCTOSIHMH BOIBI M CYIIECTBOBAaHHEM BOJIHBIX opraHm3mMoB (MC —
6uonorus, reorpadusi).

Pa3znen 3. Ipu:kenne u B3aumoseiicreue e (21 )

Mexanuueckoe
aBuskeHue (3 1)

MexaHnnueckoe aBuxeHue. PaBHOMepHOE U
HepaBHOMepHOe JBIbkeHHe. Ckopoctb. Cpeduas

CKOpOCHb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér myTH 1 BpeMeHH ABIDKCHHS.
Hemoucmpayuu
1. HaGaromenne  MEXaHMYECKOrO  JIBUIKECHUS

HccnenoBanue paBHOMEPHOTO JIBIKEHHUS U OINPEEICHUE ero MPU3HAKOB I0CIie NPeIBapUTEIbHOTO
00CYXXJIEHUS C MeJ]aroroMm.

Hab:oieHre HepaBHOMEPHOTO IBUXKEHUS U OTIPEJICNICHHE €r0 OTIMYHI OT PABHOMEPHOTO JABUKEHHUS
MoCJIe MPEIBAPUTEIILHOTO 00CYXKICHUS C TIEIarOTOM.

Pemenne TUMOBBIX pacu€THBIX 3a1a4 B 1—2 AEWCTBUS C OMOPOW HA alNTOPUTM, NPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MEAaroroM Ha ONpeAeiICHUE IyTH, CKOPOCTH ¥ BPEMEHU PaBHOMEPHOTO

8 31ech U qajee MPUBOANTCS PACIIMPEHHBIH HepedyeHb J1a00PaTOPHBIX pabOT M OMBITOB, U3 KOTOPOTO YYHUTEIb JieJaeT BBIOOP 10 CBOEMY YCMOTPEHHIO U € YUETOM CITUCKa SKCIIEPUMEHTANbHbIX 3a1aHHH,
npeaigaraeMeix B pamkax OI'D mo dusuke.
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Terna.

2. Uzmepenne
JBYKCHUSL.

Dponmansvuvie nabopamopuvie padomvt u

onvimul

1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIKCHUS (IIapUKa B JKUAKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOWIIA U T. I1.).

2. OmnpeneneHue cpeaHei CKOpOCTH
CKOJIbKEHUSI Opycka WM IIapuKa 10
HaKJIOHHOH IUIOCKOCTH.

CKOpPOCTH  NPSIMOJIMHEHHOTO

JBYKCHUSL.
AHanu3 Ipy IOMOIIX TTeAarora rpauKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHHU.

HNuepuns, macca,
IJI0THOCTD (4 1)

SBnenue HHEPIHH. 3axon uHepyuu.
Bzaumooeiicmseue men kax npuuuna usmeHeHus
ckopocmu  osudicenus men. Macca kax mepa
unepmnocmu mena. IInotHocTs BemecTBa. Cea3b
NIOMHOCMU C KOIUYeCmEOM MOLEKVI 8 eOuHuye
00véMma sewecmea.

JHemoncmpavuu

1. HaGmroieHue siBJ€HUS HHEPIINY.

2. HabnroieHre M3MEHEHHSI CKOPOCTH IIPH
B3aWMOJICHCTBHN TEI.

3. CpaBHEHHE Macc 10 B3aUMOICHCTBHIO TEIl.

OObsicHEeHHE MPH TOMOIIM TEXHOJOIMYECKOW KapThl M Telnarora W INPOrHO3MPOBAHHUE SIBJICHUIA,
00YCIIOBJICHHBIX MHEpLHUEH, HaNpUMep: YTO MPOMCXOAUT IPU TOPMOXKEHHH WIIM PE3KOM MaHEeBpe
aBTOMOOMJIS, IOYEMY HEBO3MOKHO MI'HOBEHHO NPEKPAaTUTh JBI)KEHUE Ha BEIOCHIIEe UM caMoKaTe
UT. I

HabOmionenne u 0a30BBI aHAMW3 ONBITOB IMOJ] PYKOBOJACTBOM II€Jarora, JE€MOHCTPUPYIOLIHX
HM3MEHEHHE CKOPOCTH JBI)KEHUS TeNa B pe3yJIbTaTe ACUCTBUS HA HETO APYTUX Tel.

Pemenne TUNOBBIX pacd€THBIX 3afad B 1—2 AEHCTBHUS C OMOPOH HA AITOPHUTM, MPEABAPUTEIHLHO
pa300paHHBIIl COBMECTHO C IIEIaroroM Ha OTpEeJIeNICHNEe MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
HaOmionenne m 0a30BBI aHAMW3 OIBITOB IOJ] PYKOBOJACTBOM II€Jarora, JE€MOHCTPUPYIOLIHX
3aBHCUMOCTb U3MEHEHUS] CKOPOCTH TENA OT €r0 MacChl MPU B3auMOJeHCTBUH Tel. M3mepeHne Maccsl
TeJa pa3INdHBIMH CII0COOaMH.

Omnpenenene COBMECTHO C I1€1aroroM IJIOTHOCTH Tella B pe3yJIbTaTe N3MEPEHHUs €ro Macchl M 00bEMa.
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Cuana. Buael cua
(14 )

Cwuia Kak XapaKTepUCTHKA
B3auMojeiicTBus Ten. Cuia ympyrocTd M 3akOH
I'yka.  Hszmepenue  cunvl ¢ nomouwio
ounamomempa. SIBIEHWE TATOTEHHS M CHIa
Tokectn. Cuna msdicecmu Ha Opy2ux NAAHEmMax
(MC). Bec mena. Heeecomocmo. CloxeHHe CHII,
HalpaBJIEHHBIX 1o OJIHO MIPSIMOM.
PaBropneiictBytomas cun. Cuna mpenus. Tpenue
cKoabicenus u mpenue nokos. Tpenue 6 npupoode u
mexnuke (MC).

Hemoncmpayuu?®

1. CroxxeHue cuil, HalpaBJICHHBIX 110 OJHOM
IIPSIMOH.

2. [lemoncmpayus  cunv
PA3TUYUHBIX MAEPUATAX.

@ponmansusle nabopamopnvie padomuvl u

onvimol.

1. Ompexnernenue MIOTHOCTH TBEPIOTO TENa.

2. OnbITHl, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTb
pacTspkenust  (nedopmanuu) TPYKHHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OnBITHI, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTb
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tejla U
XapakTepa CONPUKACaIOMINXCS TOBEPXHOCTEH.

ynpyzocmu  Ha

W3yueHne COBMECTHO € IEAAroroM B3auMOCHCTBUS KaK IPUYKHBI U3MEHEHUSI CKOPOCTH TEJla UIIH €r0
neopmanum.

OmnucaHue Ha HAuaJIbHOM YPOBHE PEaJbHBIX CUTyallMi B3aMMOEHCTBHUS Tell C TIOMOIIbIO MOJETEH, B
KOTOPBIX BBOJMTCS OHSTHE U N300paKEHHE CHIIBI.

W3ydeHue mnoa pyKOBOJICTBOM IEAArora CUibl YIPYTrOCTH, 3aBUCHUMOCTH CHIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WM HPYXKHUHBI (C HOCTPOSHHUEM IpadHKa).

AHanu3 ¢ onopoil Ha IUAAKTUYECKUH MaTepHall MoJ KOHTPOJIEM Mefarora NpakTHYECKUX CUTYaI[Hi,
B KOTOPBIX HpOSBIAETCS NEHCTBHE CHJIBI YNPYTroCTH (YNPYrocTh MsA4a, KPOCCOBOK, BETOK JAepeBa
U Jp.).

AHanu3 ¢ Onopoi Ha JUAAKTUYECKUH MaTepual MOJ KOHTPOJIEM Iefarora CUTyaluil, CBSI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

Ilonnmanwe ¢ omopod Ha CXEMBI NIPU IOMOIIM II€Jarora OpOWUTAIBHOTO JBIDKCHHS IUIAHET C
HCTIONI30BAHHMEM SIBJICHUS TATOTEHUS 1 3aKkoHa nHepuun (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIbI0 AnHaMoMeTpa. OOOCHOBaHHE 3TOTO CHOCO0a U3MEPEHUs Mocie
MIOBTOPEHUS C TIEJarOTOM.

HabnroneHue sBIeHNUsS HEBECOMOCTH.

HabmnroneHue 3a 3KCIiepUMEHTAIBHBIM MOJyYCHUEM IPaBUIa CIOXKEHUS CUJ, HAIPaBIECHHBIX BJIOJb
oJHOH npsimoit. OmpesenieHue Mpy IMOMOIIY [Ie1arora BeNUYHHbEl PaBHOACHCTBYIOLIEH CHIL.
W3ydenue o pyKoBOJICTBOM I€arora CUiIbl TPEHUS CKOJIBbKEHHS U CUIIBI TPEHHUS TTOKOSL.
HccrnenoBanne ¢ onmopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCHUMOCTH CHJBI TPEHHUS OT Beca Tena
U CBOMCTB TPYILUXCSA MOBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AMAAKTUYECKHN MaTepHall MoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CHUTYyaIN{, B KOTOPBIX MPOSIBIISAETCS JEHCTBHUE CUIIBI TPEHNUS, UCTIONB3YIOTCS CIIOCOOBI €€ yMEHBIICHNS
WIN yBenW4eHWs (KaTaHWEe Ha JIbDKaX, KOHbKaX, TOPMOXEHHE aBTOMOOWIS, HCIIOJIb30BAaHHE
TOIIIAITHIKOB, TUIABAHUE BOJIHBIX JKUBOTHBIX U 1p.) (MC — Ouoorus).

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 HEHCTBHUs C ONOPOH HA AITOPHUTM, MPEABAPUTEIIHLHO
pa3o0paHHbIil COBMECTHO C T1€J]ar0roM C UCIIOIb30BaHHEM (HOPMYII I pacy€Ta CHUIIbI TSXKECTH, CHIIBI
YIPYTOCTH, CHIIBI TPEHUS.

Paznen 4. /laBiieHue TBEPABIX TeJ, JKUAKOCTEH U ra3oB (21 )

JlaByieHnue.
Ilepenaua
JlaBJIeHHSA
TBEPABIMU
TeJlaMH,
JKMIKOCTSIMM U
razamu (3 1)

Hasnenne. Cnocodwvl ymenvueHus u yeeaudenus
oasnenus. Jlasnenue 2asa. 3a8ucumocms
oasneHus 2asza om 00vEMA, memMnepamypul.
Ilepedaua dasnenuss meépovIMuU meiamu,
arcuokocmamu u 2azamu. 3axon [ackans.
ITnesmamuyeckue mawumbi.

Jemoncmpayuu?

1. 3aBHCHMOCTH

TEeMIEepPaTyphI.

JaBJICHUA rasa oT

Ananu3 1 00BSICHEHHE ¢ ONMOPON Ha AUIAKTHYECKHH MaTepHal MoJl KOHTPOJIEM IMeAarora OMbITOB U
IIPAKTUYECKUX CUTYyalUil, B KOTOPBIX NIPOSBISAETCS CUJIA 1aBJICHUS.

ObocHOBaHME C OMOPOH HA TEXHOJIOTHUECKYIO KapTy IPH ITOMOIIH [IEIarora croco00B YMEHBIICHUS U
YBEJIMUYEHUS 1aBJICHUS.

W3ydenue 1o pyKoBOACTBOM II€J[arora 3aBUCUMOCTH JIaBJICHUS ra3a oT 00bEMa 1 TeMIepaTyphl.
W3yyenne nox pyKoBOACTBOM Ilejiarora 0COOCHHOCTEH nepeauy AaBiIeHHs TBEPIBIMH TEIaAMH,
XKHUIKOCTAMHU U razaMu. OOOCHOBaHUE PE3YNIbTATOB OIBITOB OCOOEHHOCTSIMH CTPOEHHS BEIIECTBA B
TBEPAOM, JKUJIKOM M I'a3000pa3HOM COCTOSHUSX NPEUI0KEHHBIMU (DOPMYITNPOBKAMHU.

Habmonenue 3a sKcieprMeHTaNILHBIM JI0Ka3aTeJIbcTBOM 3aKkoHa [lackais.
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2. Hepeaaqa JAaBJICHUA )KUIAKOCTBIO U I'a30M.

Pemenne TUIIOBBIX paC‘{éTHLIX 3aJga4y B 1—2 ﬂCﬁCTBHH C OHOpOﬁ Ha aJIropuTt™M, NpeABAPUTCIBHO
pa306paHHLIﬁ COBMCCTHO C II€JaroroM Ha pacqéT JaBJICHUA TBépZ[OFO TCla.

JlaBjeHue
suakoctu (5 1)

3aBUCHMOCTh AaBJIEHHS )KUIAKOCTH OT [IIyOHUHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. I'uopasnuueckue Mexanuzml.

Hemoncmpayuu?®

1. Coobmarommuecs COCy/bl.

2. l'mppaBamyeckuii mpecc.

HccnenoBanue ¢ omnopod Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM MEAAarora 3aBUCUMOCTH
JIABJICHUSI XKUIKOCTH OT TIIYOMHBI MOTPY>KECHUSI M TUIOTHOCTH JKUIKOCTH.

Ha6mronenve un HayanbHOE TOHUMaHUE THAPOCTATHYECKOTO Mapajokca Ha ocHOBe 3akoHa [lackanst.
H3ydeHue COBMECTHO C MEAaroroM COOOIIAFONIUXCS COCYIOB.

Pemienne THUMOBBIX pacuy€THBIX 3a1a4 B 1—2 AEHCTBHs C OMOPOW HA aNrOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEIArOTOM Ha pacuéT NaBICHUS KAIKOCTH.

Habmronenue 3a 00bsICHEHIEM TIPUHIINTIA IEHCTBHS THAPABINIECKOTO MIpecca.

Anamu3 W OOBSCHEHHWE C ONOpPOW Ha JUIAKTUYECKHH MaTephal NoJI KOHTPOJIEM Iiefarora
MPaKTUYECKUX CUTYAIMi, JeMOHCTPUPYIOIIUX MPOSBICHUE JaBICHUS XUIKOCTH U 3akoHa [lackas,
HarpHuMep MPOLECCOB B OpraHu3Me IpH Iy00KoBoHOM HbIpsiHuH (MC — Guosorus).

ATMocdepHoe
nayenue (6 4)

Atmocdepa 3emiu 1 atMochepHOE IaBICHHE.
Ipuuunsl cywecmeosanus 6030YuWHOLU 00010UKU
3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo 0agneHusl. 3asucumocmo
ammocgepHo2o  OagneHuss Om  GblCOMbI  HAO

ypoeHem  mops. Ilpubopvl  Ons  usmeperus
ammocgepHo2o 0agieHus.
Jemoncmpayuu?®
1. [posiBeHne necTBUS aTMOC(HEPHOTO
JIaBJICHHSI.

HaGmonenue 3a sKcrepuMeHTaIbHBIM OOHApYKEHUEM aTMOC(HEPHOTO AaBICHHS.

AHanu3 1 00bACHEHHE C OMOPON Ha TUNAKTUYECKHUI MaTepHall MMoJl KOHTPOJIEM Ielarora OmnbsITOB U
MPaKTHYECKUX CUTYalMi, CB3aHHBIX C IeHICTBUEM aTMOC(HEPHOTO TaBICHUSL.

Habnronenue 3a 00bsACHEHUEM CYLIECTBOBaHUA aTMOC(eps! Ha 3eMile M HEKOTOPBIX IUIaHeTaxX MK e
OTCYTCTBUSI Ha Npyrux mianerax u Jlyne (MC — reorpadusi, acTpoHOMHUS).

bazoBoe moHMMaHWe NMPUYMH W3MEHEHHS IUIOTHOCTH aTMOcC(epsl C BBICOTONH M 3aBUCHMOCTH
aTMOCc(epHOTO aBJICHUS OT BBICOTHI.

Pemenne THMOBBIX pacdETHBIX 3agad B 1—2 NMEeWCTBHA ¢ OMOPOH Ha alroOpHTM, NpPEeABapUTEIHHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacdéT aTMOC(HEPHOTO TABICHUS.

W3yyenne nox pyKoBOJCTBOM II€Aarora ycTpoicrsa 6apomerpa-aHeponaa.
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JlelicTBUE
SKHIKOCTH U ra3a
HAa NOrPy:KEHHOE
B HuX TeJ10 (7 9)

Heticmaue sicuokocmu u 2aza Ha NOSPYHCEHHOE
6 Hux meso. BertankuBaromas (apXxuMenoBa) Cria.

3akon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBHCUMOCTh  BBITQJIKMBAIOIIEH CHIIBI OT

00béMa TOrpYXKEHHOH dYacTH Tela U

TUIOTHOCTH >KUJIKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONICH CHIIBI BECy

BBITECHEHHOM KHJKOCTH.

3. YcnoBue miaBaHWS TEN: IUIABAaHWE WIH

MOTPY’)KEHHE  Tel B  3aBUCHMOCTH  OT

COOTHOIIECHUS INIOTHOCTEN Tella U JKUAKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvimul.

1. UccnenoBanne 3aBUCHMOCTH Beca Tela B
BOJIC OT 00BEMa MOTPYXEHHOW B XKHUIKOCTb
4acTH Telna.

2. OnpeneneHue  BBITAIKHUBAIOIIEH  CHUIBI,
JEUCTBYIOIIEH Ha Telo, MHOrPYKEHHOE B
HKHUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOIICH
CUJIBbI, NEHUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT
Macchl Tena.

4. OnbITHI, JOEMOHCTPHUPYIOIIHE 3aBUCHMOCTH
BBITQJIKUBAIOIEH CHJIBI, JIEWCTBYIOIIEH Ha
TEJIO B XXKUJKOCTH, OT 00bEMa MOTPYKEHHOM B
KHUJIKOCTb 4YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH.

5. Konctpynposanue apeoMeTpa iRa0s
KOHCTPYUPOBAHHE JIOJKU U ONpPENECICHUE €€
Ipy30I01bEMHOCTH.

HaOmonenue 3a 9KCIiepUMEHTaIBHBIM OOHAPY)KCHUEM ACHCTBUS KUAKOCTH M ra3a Ha IOTPYKEHHOE B
HUX TeJO.

OmnpenesneHne ¢ OOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIIKUBAIOIICH CHIIBL, IEHCTBYIOICH Ha TEIO,
MOTPYKEHHOE B KUAKOCTB.

Habmonenue 3a npoBeneHneM B 00CYKIEHHE COBMECTHO C MEAroroM OIMBITOB, AEMOHCTPHPYIOIINX
3aBHCHUMOCTH BBITAIKMBAIOMICH CHIIBI, NEHCTBYIOMIEH Ha TEJIO B KHUAKOCTH, OT 00BEMa IMOTpyKEHHON
B )KH/IKOCTB YaCTH TEJIA U OT MIIOTHOCTH XKHUIKOCTH.

HccnenoBanue moj pyKoBOJICTBOM HEarora 3aBUCHMOCTH Beca TeJa B BOJE OT 00bEMa OTPYKEHHOU
B )KHU/IKOCTb YacTH TeJNa.

Pemenre THUMOBBIX pacyETHHIX 3a1ad B 1—2 NEeCTBHUSA ¢ ONMOPOM Ha aJrOpUTM, NpEiBapUTEIHHO
pa3o0paHHBIIl COBMECTHO C IeIaroroM Ha MIPUMEHEHHEe 3aKOHa ApXHMe/a M YCIOBHS IUIaBaHuUs Tell.
KoHncTpyupoBaHue npu NoMoIIM Nejarora apeoMeTpa Win KOHCTPYUPOBaHUE JIOJKU U ONpeseIeHe
€€ Irpy30M0AbEMHOCTH.

Paszgen 5.

PaGora u MmoutHocTh. Jueprus (12 4)

Pa6ora
M MOUIHOCTH
(ER))

Mexanunueckast padora. MOIHOCTb

HabnroneHne 3a 3KCIIEpUMEHTAIBHBIM ONPEACICHUEM MEXaHUYEeCKOH paOOThI CHIIBI TSHKECTH TPH
MaJIeHUu Tejla W CUJIbIl TPEHUs NPU PABHOMEPHOM I[IEPEMEIIECHHWH Tejla MO TOPU30HTaIbHOMI
TIOBEPXHOCTH.

HaGmronenune 3a neMoHCTpaIueit pacuéra MOITHOCTH, Pa3BUBAEMON MPH MOAbEME TI0 JIECTHHUIIE.
PenieHne THUIOBBIX Pacy€THBIX 3a1a4 B 1—2 MEHUCTBHS C OMOPOW HA AJTOPUTM, NPEABAPUTEIHHO
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pa306paHH},1171 COBMCCTHO C II€aaroromM Ha pacqéT MEXaHU4YECKOI pa6OTI)I 1 MOIITHOCTH.

IIpocrbie
MeXaHu3MBbI (5 1)

[TpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKIIOHHAS
INIOCKOCTb.  IIpasuno  paenosecuss  pwiuaea.
Ilpumenenue npasuna paenosecusi pviuaza K
onoxy. «3onomoe npasunoy mexanuxu. KIIJ1
MPOCTBIX MEXaHW3MOB. IIpocTble MeXaHH3MBI B
OBITY ¥ TEXHUKE.

Hemoncmpavuu

1. [Ipumeps! TPOCTHIX MEXaHU3MOB.

@ponmansvusle nadbopamopHvle padbomul u
onvimuol

1. Onpedenenue pabomvl Cuibl mMpeHus npu

PAasHOMEPHOM 08UICEHUU mena no

20PU30HMANLHOT NOBEPXHOCHI.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. Usmepenue KII[ wuaxnonnou niaockocmu

(31eKmpOHHAsL deMOHCMpayus).

HauvansHoe MOHMMaHUE BBIMIPHIIIA B CHJIE IPOCTBIX MEXaHU3MOB Ha NPUMEpE phlyara, IMOABHKHOTO
1 HETO/IBI)KHOT'O OJIOKOB, HAKIIOHHOH TIOCKOCTH.

HccnenoBaHue COBMECTHO € IEJarOroM yCJIOBUS paBHOBECHUS phldara.

OOGHapyxeHHe MoJ PyKOBOJICTBOM IIe/larora ¢ OMOpOH Ha AWJAKTHYECKHH MaTepHal CBOICTB MPOCTHIX
MEXaHHM3MOB B PA3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHNUSX, HCIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranm3max (MC — Guomnorus).

HabGmoeHue 3a SKCIIepUMEHTaIbHBIM JI0Ka3aTeIbCTBOM PaBEHCTBA Pa0OT MPU MPUMEHEHHUH MPOCTHIX
MEXaHH3MOB.

Omnpenenenne mox pykoBoactBoM nenarora KI1J{ HaKIIOHHOM TIOCKOCTH.

Pemenne TUNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHUS C OMOPOH HAa aJrOPUTM, NPEIBAPUTEIHLHO
pa3o0paHHBIIl COBMECTHO C MEIaroroM Ha NPUMEHEHWE TpaBHjIa PaBHOBECHS pbluara W Ha pacyér
KIII.

Mexanunveckas
sHeprus (4 4)

Mexanuueckass dHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00no2o
8U0A MeXaHUu4ecKkol 3Hepeuu 6 Opyzoll. 3aKOoH
COXpaHEHHMs SHEPTUHU B MEXaHHUKE.
®@poHTAJIbHBIE JJA00paTOPHbIe Pa0oThHI U
ONBITHI.

HabnroneHue 3a sKCIepUMEHTAIBHBIM OIpe/ie/ICHHEeM H3MEHEHUS! KUHETHUECKOW U MOTeHINAIbHON
SHEPIHU Tela MPH €ro CKaTbIBAHUK 10 HAKJIOHHOM MIOCKOCTH.

DopMyIupoBaHHE COBMECTHO C MEAArOroM Ha OCHOBE HCCIIEAOBaHMs 3aKOHA COXPaHEHUS
MEXaHUYECKOU SHEPIUHU.

IIpencraBnenue npyu NOMOILM [1€Jarora rpaHull IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUU.
Pemenne THMOBBIX pacdETHBIX 3agad B 1—2 NEeWCTBHA ¢ ONMOPOH Ha alroOpHTM, NpEeIBapUTEIHHO

1. Uzyuenue 3aKOHa COXpaHeHHsl | pa300paHHBII COBMECTHO € IIEJaroroM ¢ MCHOJIb30BAaHNUEM 3aKOHA COXPAHEHHS SHEPTHH.
MEXaHUYECKOH OJHEpruu (IIICKTPOHHAS
JIEMOHCTpAIIHS).

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTnuecknii
0J10K, TEMBI

OcHoBHOe coJep:KaHHe

OcHoBHBbIE BU/IbI 1€TEJIbHOCTH YUAIIUXCS
(Ha ypoBHe y4eOHBIX el cTBUIl)

Pasnen 6. TensioBble siBiieHus (28 1)
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Ctpoenue
M CBOMCTBA
BemecTna (7 1)

OcHogHule nONOJICeHUs. MOLEKYISIPHO-
KUHEMUYeCKOl meopuy CmpoeHus. Geujecmea.
Macca u pasmepor amomos u monexyr. Onvimol,
noomeepoicoaiowue  OCHOGHbIE — NOLONCEHUS
MONEKYISAPHO-KUHETNUYECKOU MEeOPUU.

Mopenu TBEPIOTO, KUIKOTO W ra3000pa3HOro
cocTossHMN  BemiectBa. Kpucmaniuueckue —u
amopgrvie mena. OOvsCHeHUe CBOUCME 2a308,
orcuokocmet. U meEpOvbiXx mel HA  OCHOBE
ROJIOJICEHUTE MONEKYISPHO-KUHEMUYECKOL Meopul.
CmauuBaHue u kanuuisipHvie signenus. Tennogoe
pacuwupenue u cocamue.

JMemoncmpayuu?

1. Habnronenne OpOyHOBCKOTO JBIKEHHUS.

2. Habmonenue muddysuu.

3. Habmonenue  siBJICHUMN

KalHUTIPHBIX SBICHH.

4. HaburoieHre TeIIOBOTO PACHIMPEHHS TEL.

5. I3smeHeHHe HaBlicHHs ra3a MPUH M3MEHCHHUH
00bEMa 1 HarpEBAHHUU WITH OXJIAXKICHHH.
Dponmansusle nabopamophsle pabomut u

onvimol.

1. OnpiTel 1O OOHAPYKEHHIO ACHCTBUSI CHII

CMa4YHBaHUA n

MOIIEKYJISIPHOTO TIPUTSHKCHUS (vm
ANEKTPOHHAS JEMOHCTPALIHS).

2. OmeITEIl  TIO  BEIPAIMBAaHUIO KPHCTAIIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmeITBl O  HAONIOAEHHIO  TETIOBOTO

paclupeHusi Ta30B, KUIKOCTEH U TBEPIBIX
Te.

4. OmpenieneHue AaBiIeHUS BO3yXa B OauioHe
IIIPULA.

5. OnbITEL, AEMOHCTPHUPYIOIIME 3aBUCHMOCTD
JaBJICHUs] BO3IyXa OT ero oo0béMa W
HAarpeBaHMUs UM OXJIAXKICHUS.

6. Ilposepra ecunomesvl TUHEUHOU 3A6UCUMOCIU

ONUHbL cmonouka JHCUOKOCIU 8
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbol.

Habmronenne n nHTEpIpETanys COBMECTHO C MIENAaroroM OIBITOB, CBHUIETEIBCTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHMHM BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELIECTB B BOJE.

Pewienne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 nelCTBHSA C ONOPOM HAa aNrOpUTM, IPEIBAPUTEIBLHO
pa3o0paHHBIl COBMECTHO C MEJIaroroM o OLEHUBAHMIO KOJIMYECTBA aTOMOB MJIM MOJICKYJI B €TUHHUIIE
00bEMa BelecTBa.

[IpeacraBneHne npu MOMOIIM Hegarora OpOyHOBCKOTO JIBMO)KEHHMS, ABICHUS TU(PY3UN U pa3Indui
MeXly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYISIPHO-KUHETUYECKOH TEOPUH CTPOCHUS BELECTBA.
OObsicHeHHE TIPU TIOMOIIM TeJlarora ¢ ONOpoi Ha JUIAKTUYECKUH MaTepHal OCHOBHBIX Pa3iIMYUi B
CTPOCHUHU Tra30B, JKUAKOCTEM U TBEPIABIX TEJI C HUCIONb30BAaHHEM IIOJO0XKEHUN MOJIEKYJISPHO-
KUHETUYECKOM TEOpUHU CTPOEHUSI BELLIECTBA.

[IpoBeneHue o pykoBOACTBOM I€larora ONbITOB IO BHIPALIMBAHUIO KPUCTAIIJIOB IIOBAPEHHOM COJIU
WJIM caxapa.

[IpoBeneHne COBMECTHO C MENAroroM M 0OBsICHEHHE U3 TPEIIIOKECHHOTO TIEPEUHs BEIBOJOB OIBITOB,
JEMOHCTPHUPYIOIIMX KalWUIIPHBIE IBJICHUS U SIBJICHUE CMayUBaHUsL.

OObsicHEHHUE C OMOPO Ha TEXHOJIOTHYECKYIO KapTy MO/ PyKOBOJCTBOM II€/1arora poJid KaluUIIPHBIX
SIBIICHUI 7151 TIOCTYIUICHUS BOJBI B opranu3M pactenuii (MC — Ouosiorus).

HaOmtoieHue onpITOB 10 HAOJIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
OOBsiCHEHHE C OTTOPOH HAa TEXHOJIOTHYECKYIO KapTy MO pyKOBOACTBOM Iearora CoXxpaHeHus o0béMa
TBEPABIX TeJI, TEKY4ECTH KUAKOCTH (B TOM YHCIE, PA3HUIBI B TEKYUECTH JUIA Pa3HBIX KUAKOCTEH),
JIaBJICHUS rasa.

HabnroneHue 3a mpoBeICHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHUMOCTE JAaBIICHUS BO3IyXa OT €ro
00béMa W HATpEeBaHUSA WU OXJAXKICHUSI, U MX OOBJCHCHHE HAa OCHOBE AaTOMHO-MOJEKYIIIPHOTO
YYEHHUSL.

AHanu3 Mpu MOMOLIM MEeAarora ¢ Onopod Ha MUAAKTHUECKHHA MaTepual NPaKTUYECKUX CUTyaluH,
CBSI3aHHBIX CO CBOMCTBAMU I'a30B, KUAKOCTEN U TBEPIBIX TEJI.
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TenioBble
npoueccsl (21 v)

Temneparypa. Cease  memnepamypvl  co
CKOPOCIBIO MENL0B020 OBUICEHUSL YACTNUY.
Buytpennsis sHeprus. Cnocobvl usmeneHust
BHYmMpenHel  doHepeuu:  menionepeoavda U
cosepwienue pabomovi. Buovi menionepedauu:
MenIonPoBOOHOCHIb, KOHBEKYUS, U3YUeHUe.
Konugectso TEIUIOTHI. VY nenbHas
TEIUIOEMKOCTD BEHIECTBA. [enioobMeH u mennosoe
pasnosecue. YpasHenue menniogozo baniauca.
Inasnenue u omsepoesanue KpUCmaiiuyeckux

sewecms.  YOempHas ~— TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u xoHOencayusa. Hcnapenue
(MC). Kunenwue. VY nenbHas TEeIIoTa
napooOpa3zoBaHus. 3asucumocms memnepamypul
Kunenus — om ammocpepnozo oasnenus.
Brasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJelpHas  TeIIoTa
CropaHusi.

Ilpunyunvr pabomvr mennogvix Osucamenetl.
K1l mensio8020
dgucamens. Tennosvie oOgucamenu u 3awuma

oxpyacaroueti cpeost (MC).

3akon coxpanenus u npespawjenus 3Hepeuu 6
menaogvlx npoyeccax (MC).

Jemoncmpayuu?
[TpaBuia U3MEpeHUs TEMIIEPATyphl.

1. Bujsl Teruionepeiayu.

2. OxutaxieHre npy COBEPIICHUH PabOTHI.

3. HarpeBanue 1pu  COBEpUICHHH PabOTHI
BHEIIHUMU CUJIAMH.

4. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3IMYHBIX
BEILIECTB.

5. HaOmoienne KumneHus.

6. HabmioeHne MOCTOSIHCTBA — TEMIIEPATyPhI

TIPH TIJIABJICHHUH.
7. Moenu TEIIOBBIX ABUTaTEIIEH.
Dponmanshsle nadopamophvie pabomel u
onvimol.
1. HaGmonenne W3MEHEHUS BHYTpPEHHEH
SHEPTUU TeJIa B PE3YJIbTATE TEIJIONEpeIauu u
paboThl BHEITHUX CHII.

OO0oCHOBaHME MO MOJATOTOBICHHOMY QJITOPHUTMY COBMECTHO C IEAArOroM IMPaBHJ W3MEPCHUS
TEeMIIEPATYPHI.

CpaBHEHHUE PAa3IMYHBIX CIIOCOOOB M3MEPCHHUS U IIKAJl TEMIICPATYPHIL.

HaGnronenue 3a npoBeJieHHEM OMBITOB, IEMOHCTPUPYIOLIUX U3MEHEHNE BHYTPEHHEN SHEpruu Tena B
pe3ynbTare Teronepeaaun u padboThl BHEIIHUX CHJL.

HabmnrofeHue 3a MpOBEACHUEM OMBITOB, O0CYKICHUE MPAKTHYCCKUX CUTYAIIHA, TEMOHCTPUP YFOIIIUX
pasfiuyHbIe BUABI TEIJIONEPEAAuH: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3ITyUEHHE.

HccnenoBanre ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJA PYKOBOJCTBOM IeAarora siBJICHUs
TerI000MeHa MpU CMEIIMBAHUU XOJIOTHOM U TOpsiuel BOJBI.

Habmronenne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEKIY TOpsIei  XOJIOJHOH BOIOH.
OmnpexeneHne Py TOMOIITH TIeIarora KOJHMYeCcTBa TEIUIOTHI, TOIyYCHHOTO BOIOH IIPH TETIOOOMEHE ¢
HarpeThiM METANINYECKUM LUIHHIPOM.

Omnpenenenne 1o TabiuIe yaeapHON TEIUIOEMKOCTH BEIIECTBA.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOPUTM, MPEABAPUTEIHHO
pa300paHHBIi COBMECTHO C IIEAAaroroM, CBS3aHHBIX C BBIUYMCICHHEM KOJHUYCCTBA TEIUIOTHI U
TEIUIOEMKOCTH TIPU TEIIIO0OMEHE.

AHanu3 Tpu TMOMOIIM TeJarora CHUTyalil MpPaKTUYECKOTO HCIOIb30BaHUs TEIJIOBBIX CBOWCTB
BEIIECTB W  MaTepUAlIOB, HAmpUMEp B  IEIAX  DHEProcOCPEIKCHHUs:  TCIUIOM3OJIAIHS,
9HEProcOepEeraroIue KPBIIIH, TS PMOAKKYMYJISITOPHI | T. 1.

HaGmronenue siBieHnii uCiapeHust 1 KOHACHCAIINH.

Habmronenue 3a mccietoBaHnEeM IMporiecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 10 aNTOPUTMY COBMECTHO C TIEIaroroM SIBIICHUH MCTIAPSHUS i KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOT'O YUYEHHUS.

HabnroneHune u 00bsICHEHHE TIpoIIecca KUTICHHUS, B TOM YUCIIE 3aBUCUMOCTH TEMIIEPaTyPhl KATICHHUS OT
JIABJICHUSL.

OmnpeneneHre Mo TaOJIHIIE OTHOCUTEIFHOHN BIAYKHOCTH BO3-IyXa.

HaGmronenune nporiiecca 1iaBieHUs] KPUCTAUNIMIECKOTO BEIECTBA, HAIIPUMED, JIbJa.

CpaBHeHHe TO IUIaHYy NPU TIOMOIIM TeJarora TMPOIECCOB IUIABIEHUS KPUCTAJUTMUECKUX TeJ
1 pa3MsTYeHUS [IPH HArpeBaHUU aMOP(HBIX TEI.

Omnpenenenue 1Mo TabIuIe yaeTbHON TeTIIOTH TIABICHUS JThA.

OOBsiCHEHHE TT0 CXeMe TIOCIIe OOCYKICHHS C TIeJaroroM SIBJICHUH IUIABICHUS W KPUCTAJUIN3AIlUA Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa aJIrOpPUTM, NPEABAPUTEILHO
pa3o0paHHEII COBMECTHO C TIEJATOTOM, CBSI3aHHBIX C BEIYUCIICHAEM KOJIMYECTBA TETUIOTHI B MPOIIECCAX
TEeIUIoNepelauy MpH IJIABJACHUH U KPUCTAJUIM3ALUH, UCTIAPEHUH U KOHIEHCALIH.

AHanu3 npu MNOMOIIM MeJarora ¢ Onopod Ha JUAAKTHYECKUHA MaTephall CUTyalli MpakTHYEeCKOIro
NPUMEHEHUSI SIBJICHUH IUIaBJI€HHUS M KPUCTAUIM3aLMW, HAOpuMep, MOJIyYeHHe CBEPXUHUCTBIX
MaTepHualoB, COJIeBas rpesKka u Jp.

AHaIu3 Ipy OMOIIH Tie1arora paboThl U OOBICHEHHE IPUHIIATIA ISHCTBUS TEIJIOBOTO JTBUTATEIIS.
Brlunciienue koiM4yecTBa TEIUIOTHI, BHIIEISIONIETOCS MPU CTOPAHUU PAa3IMYHBIX BUJOB TOIUIMBA, U
KII nBurarens.
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2. UccnenoBanue sBICHUS TEIIOOOMEHA MpHU
CMEIIIMBAHUH XOJIOTHOW U TOPSTUCH BOJBI.

3. Onpedenenue KOuyecmea menaiomul,
NONYHUEeHHO20 6000l Npu MenioodOMeHe ¢
Hazpemuvlm MEeMALIULeCKUM YUTUHOPOM.

4. Onpedenenue  yOenvbHOU  MeENJ0EMKOCMU
seujecmea.

5. Uccnenoanue mpouecca HCapeHusl.

6. OmpeneneHre OTHOCHUTENFHONW BIIAYKHOCTH
BO3/yXa.

7. Onpedenenue yoenvbHol meniomsl Nia1eHUs
04.

OOcyxeHne COBMECTHO C IEIaroroM 3KOJOTMYECKHMX ITOCIEICTBUI MCHOJIB30BaHUS JBUTaTEIeH
BHYTPEHHET0 CrOpaHus, TEIUIOBBIX U Tuapo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Pazjnen 7. DiekTpuyecKkne U MArHUTHbIE fiBJIeHUs (37 41)

DileKTpuYecKue
3apsabl.
3aps:keHHbIe
TeJla M UX
B3aHUMOJeHCcTBHE
(79)

Dnexmpusayus men. JIBa poma IEKTPHYECKIX
3apsmoB. BsamMopeiicTBue 3apsDKEHHBIX — Tedl.
3axon Kynouna (3asucumocmo cunvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eUYUHbI
3aps008 U paccmosHusL Medsicoy meiamu,).

DneKkTpudeckoe  MoJe. Hanpsorcénnocmo

anexmpuueckozo noas. Ilpunyun cynepnosuyuu
NeKMpUudecKux nouetl (Ha KauecmeeHHoOM YposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnwiii NIeKmpuyecKull 3aps0.
Cmpoenue amoma. IIpOBOJHUKH U JAAIIICKTPHUKH.
3aKoH COXpaHEHUs AIEKTPHUCSCKOTO 3apsia.

Jemoncmpayuu?®

1. DnexTpu3arys Te.

2. ]lea poma INEKTPUYCCKUX 3apsigoB U

B3aMMOJICHCTBHE 3aPSHKCHHBIX TEIl.

3. YcTpoiicTBO U eiicTBHE SIEKTPOCKOTA.

4. DrnekTpocTaTuIecKas HHAYKIHUS.

5. 3aKoH cOXpaHEeHUs ANEKTPUUECKHUX 3aPsI0B.

Dponmansvusvie nadbopamopuvie padonmvt u
onvimol.

1. OneITH TI0 HAOTIOACHHIO DIIEKTPU3AIIUU TEI

WHIIYKIUEH 1 PU COTPUKOCHOBEHHU.

HabmroneHue 3a poBeAGHNEM OTIBITOB TI0 AJIEKTPHU3ALNH TEN MPH COMMPUKOCHOBEHUH U MHIYKIIHEH.
Habmronenne n 00BsICHEHHE ¢ ONOPOH Ha AWJAKTHYSCKUI MaTepHall B3aUMOJICHCTBHS OAHOMMEHHO
1 pa3HOUMEHHO 3apsyKEHHBIX TEll.

OO0BsicCHeHHE TIPH TOMOIIH TIeAarora IPUHIIAIA TeHCTBHS JIEKTPOCKOTIA.

OOBsACHEHHE COBMECTHO C IEJaroroM SIBICHHUN 3JCKTPHU3AIMU IPH CONPHUKOCHOBEHUH TEN W
WHIYKLIMEN C UCTIOIb30BAHUEM 3HAHUM O HOCUTEJIAX AJEKTPUUECKUX 3apSAJ0B B BELIECTBE.
PacnosnaBanue U OOBSICHEHHE II0 CXEME COBMECTHO C TII€JaroroM SIBICHHM 3JICKTpH3AIMU
B ITOBCEJHEBHOM KU3HH.

HaGmronenue n 00bsCHEHHE C OMTOPOIl HA TEXHOJIOTUIECKYIO KapTy OTBITOB, MITIOCTPUPYIOIIUX 3aKOH
COXpaHEHHUs JIEKTPUUYECKOro 3apsija.

HaGmroieHre onbITOB 10 MOJIETTMPOBAHUIO CHIIOBBIX JIUHUH SJIEKTPUIECKOTO MOJIA.

HccnenoBanve moja pyKOBOJCTBOM Iefarora JEHCTBHSI AJEKTPUYECKOTO IMOJisi Ha MPOBOJHHUKU U
JTUDJIEKTPUKU

42




IlocTosiHHBIH
3JIEKTPUYECKHU I
1ok (17 u)

DNeKTpHYeCcKHil TOK. Ycaosus cywecmeosanus
IneKmputeckoeo mokd. VICTOYHUKH TOCTOSHHOTO
TOKa. J[eHCTBHA 3JEKTPHUIECKOTO TOKa (TEIIOBOE,
XUMHYECKOe, MArHUTHOE). JieKmpuyecKuil mox
8 JACUOKOCAX U 2A3aX.

PaGota W MOIIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [orcoyna—/lenya. Dnexmpuueckue yenu u
nompeoumenu 31eKmMpU4eckoll dHepeuu 6 Ovimy.
OnexTpuueckas 1ens. Cuiia Toka. DneKTpuyeckoe
HarpsokeHne.  CONpOTHBIICHWE  TPOBOJHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

ans  ydacTka uenm. IlocnmemoBaTenbHoe M
NapaielbHOE  COEJMHEHHE  IPOBOIHHKOB.
Kopomkoe 3amvikanue.

JMemoncmpayuu?

1. TIpOBOJHMKY ¥ TUAJIEKTPHKH.

2. MopenupoBanue CUJIOBBIX JIMHUHN

ANEKTPHYECKOTO TIOJIS.
. McTOYHMKY TTOCTOSIHHOTO TOKA.
. JlelicTBUSA 3JIEKTPUUECKOIO TOKA.
. DIEKTPUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbI1 pazpsa.
. I3amepeHwme CHiTBl TOKa aMIIEPMETPOM.
. I3amepeHne 3MeKTPHYECKOr0 HAPSOKEHHS
BOJIBTMETPOM.
9. Peocrar 1 MarasuH CONpOTHUBIICHHH.
Dponmanshvle nadopamopHsle padbomol u
OnbIMObL

0N Ol bW

.HCCHGI{OB&HI/IG HeﬁCTBHﬂ DJICKTPHUUICCKOTIO IOJIA Ha

IIPOBOAHUKHU U TUDJICKTPUKH.

.Cbopka u nipoBepka pabOThI ANEKTPUIECKON IIeTTH

IIOCTOSHHOI'O TOKaA.

.M3mepenue u peryampoBaHue CHIIbI TOKA.
. Iamepenue n perynupoBaHne HaNPSHKEHUS.
Hccredosanue 3asucumocmu cuibl moxa, uoyuezo

uepes  pesucmop, om CONpPOMUG/ICHUS
pe3ucmopa u HanpssiCeHus.
.Onvimel,  OemMoHCcmpupyiowue  3a6UCUMOCHIb

INEKMPUYECKO20 CONPOMUBLEHUSL NPOBOOHUKA
om e20 ONUHbL, HAOWAOU NONEPEUHO20 CeYeHUs.

Habmrogenne pa3aimgHBIX BHIOB IEHCTBHS IEKTPHUECKOTO TOKAa W 0OHApy>KEHHE COBMECTHO C
NEJaroroM 3TUX BUIOB ACHCTBUS B IOBCEAHEBHON KU3HU.

COopka 1o cxeMe | HCTIBITaHUE IOl KOHTPOJIEM TIearora AIEeKTPHIECKOHN IIeTTH IIOCTOSHHOTO TOKA.
Habmronenue 3a neMoHCTpanueil H3MEPEHHS CIITBI TOKa aMIIEPMETPOM.

HaGnronenue 3a teMoHCTpaIueil u3MepeHust dJeKTPUUECKOTO HAMPSKEHHsI BOJTBbTMETPOM.
IIpoBenenue u OOBSICHCHHE MpPU MOMOIIU YYUTENS OIBITOB, JCMOHCTPHPYIOUIMX 3aBUCHMOCTB
3JIEKTPUYECKOTO COMPOTUBIIEHUS] MPOBOJHUKA OT €ro JJIMHBI, IUIONIaJAN IMONEPEYHOI0 CEUEHHUs U
Marepuaia.

HabGmronenue 3a neMoHCTpalnueil MCCieoBaHUS 3aBUCHUMOCTH CHJIBI TOKA, MPOTEKAOIIEro 4Yepes
PpE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

ba3zoBrie npeacTaBieHrs 0 MpaBUIaX CIOXKEHUS HANPSLDKEHUU IPU MOCIEI0BATEIBHOM COEIUHEHUU
JIByX PE3UCTOPOB.

bazoBrie npencTaBieHys o npaBuiax AJIs CUIbI TOKA MIPU NapaJJIENIbHOM COEIMHEHUH PE3UCTOPOB.
HabmroneHne [eMOHCTpAldy MeIarora 0 CUTYyalHlsax MOCIeIOBATEIEHOTO U IapauIeIbHOTO
COEJIMHEHUS POBOJHUKOB B JOMAIIHUX 3JIEKTPUUECKHUX CETSIX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C IMENaroroM C HUCHoJb30BaHMEeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  COIPOTHUBIICHUS IIPU  IOCJIEIOBAaTEIbHOM U IApaUIEIbHOM  COCJUHEHUH
TIPOBOIHUKOB.

OmpeneneHne ¢ ONOPO Ha TEXHOJIOTHYECKYIO KapTy II0J PYKOBOJCTBOM Iiejarora paboThl
3JIEKTPUYECKOT0 TOKA, IIPOTEKAOLIEr0 Yepe3 PE3UCTOP.

Omnpenenenye ¢ ONOPOH Ha TEXHOJIOTMUYECKYIO KapTy MOJ PYKOBOACTBOM I€arora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIAENIAEMOMN Ha pPe3UCTOpE.
HabmroneHue 3a ncciieoBaHIEeM 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HaIpsDKEHHS Ha HEl.
Omnpenenenue ¢ ONopoil Ha TEXHOJIOTMYECKYIO KapTy o] pykoBoacTBoM nenarora KI1/1 narpesarens.
Habmronenue 3a ncciiegoBanreM mpeoOpa3oBaHust SHEPTHHU TIPH MOIBEME TPYy3a AIEKTPOIBUTATEIICM.
OOBsICHEHHE TIOCIIE PACCYKICHHS C TIEIarOTOM H COCTaBIICHHE TUTaHA-KOHCIIEKTa YCTPOHCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHATrPEeBaTEIbHBIX TPHOOPOB.

OOBsCHEHHE TIOCIIE PACCYXKIECHHS C IIeJar0rOM M COCTaBJIEHHUE IIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHUs U PUHLIKIA TEUCTBUS TUIABKUX MPEAOXPaHUTENEH.

PerieHre TUIMOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHs C ONMOPON HA aNrOPUTM, IPEABAPUTEIHHO
pa300paHHBI COBMECTHO C IIEIarOrOM C HCIOJIb30BaHuEM 3akoHa J[xoyns—IJleHna.

HaGmroieHre BO3SHUKHOBEHHS SJIEKTPHUECKOTO TOKA B )KUIKOCTH.
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u Mamepuana.

dlposepka npasuna crodcenusi HAnPSANCeHUN npu
nocne008amenbHoOM coeounenuu 08yx
Pe3uUCmopos.

dlposepka npaeuna Onsi  culbl MOKA  Npu
napanieibHOM COeOUHEHUU Pe3UCTOPO8.

.OnpenencHue pabOTHl  3JICKTPUYCCKOTO  TOKA,
HAYIIETO Yepe3 Pe3nUCTop.

0. OmpeneneHre MOITHOCTH YJICKTPHIECKOTO TOKA,
BBIACIIIEMO Ha PE3UCTOPE.

1. WccnenoBanve 3aBHCHMMOCTH CHJIBI  TOKa,
HAYLIETO Yepe3 JIAMIIOYKY, OT HAMpPSHKCHUS Ha
HEH.

2. Onpeoenenue KIIJ[ nacpesamens.
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MarHurtHble
sipyieHus (6 4)

ITocTosinHbIE MarHUTHL. B3aumopeiicTeue
MOCTOSIHHBIX MAarHUTOB. MacHumnoe noie.
Maeznumnoe none 3emnu u e2o 3navenue sl
arcusHu Ha 3emne. Onvim Opcmeda. Maenumuoe
noie snekmpuyecko2o moka. Ilpumenenue
9N1EeKMpOMAcHUMO8 8 mexHuke. /leticmaue
MASHUMHO20 NOJS HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvsosanue snexmpoosucamerneii 6
MEeXHUYEeCKUX yCmpoucmeax u Ha mparcnopme.
Hemoncmpayuu?®
1. B3aumopelicTBHE ITOCTOSTHHBIX MArHUTOB.
2. MoaenupoBaHue HEBO3MO>KHOCTH
pa3aencHus MOJTICOB MarHUTA.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.
4. OmnbIT Dpcrena.
5. MarautHoe noJje Toka. DIeKTPOMAarHuT.
6. JlelicTBHE MArHUTHOTO TOJIsI HA TIPOBOIHUK C
TOKOM.
7. DNeKTpOIBUTATEIb IIOCTOSHHOIO TOKA.
DponmansHsle nadbopamopHvie padbomel u
onvimol.

noJjeun

.HCCHeZ[OBaHI/Ie MAar"suTHOTI'O B3aHMO}1€ﬁCTBHH
IIOCTOSIHHBIX MAarHUTOB.
.I/I3yquI/Ie MAarHuTHOI'O T10JI1 IOCTOSHHBIX

MAar"dmToB IIpHU UX 061)6)11/IH6HI/H/I 1 pa3acICHUU.

.HCCJ’IGI{OB&HI/IG I[CﬁCTBI/ISI DJICKTPHUUICCKOI'O TOKA Ha

MarHUTHYIO CTPEJKY.

.OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHIJIbI

BSaPIMOZ[GfICTBPIFI KaTylmKyu ¢ TOKOM M MarHuTa
OT CHJIbI TOKA U HAITPABJICHUSA TOKA B KaTYILKE.

M3yyenne neficTBHS < MarHUTHOTO TIONIST  Ha
IIPOBOJIHHUK C TOKOM.

Koucmpyuposanue  u  usyuenue  pabomul
I1eKmMpOoosuzames.

JM3mepenue KIT 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOACTBOM NENarora MarHUTHOTO B3aUMOEHCTBHS MOCTOSHHBIX MarHUTOB.
W3ydenue ¢ onopoil Ha TEXHOJIOTUUECKYIO KapTy MO PYKOBOJICTBOM Ielarora MarHUTHOTO 10JIs
MIOCTOSTHHBIX MarHUTOB NIPH UX 0OBEANHEHUH U Pa3/IelICHNH.

HaOmonenue 3a mpoBeJEHUEM OITBITOB 110 BU3YaIN3aI[MH MTOJISI IOCTOSTHHBIX MarHUTOB.

W3ydenne nox pyKoBOJACTBOM IE€Jarora sBJICHHs. HAMATHUYMUBAHYS BEIIECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mMpoBeAECHHEM OMBITOB, IEMOHCTPHPYIOIINX 3aBHCHMOCTH CHIIBI B3aUMOJACHCTBUS
KaTyIIKH C TOKOM M MarHUTa OT CUJIbI M HAallPaBJIEHUs TOKA B KAaTYIIKE.

AHanu3 Tpy NOMOIIM IEJarora CUTyalui MPaKTHYECKOTO IMPHMEHEHHs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEANLIMHE).

W3ydenue c onopoil Ha TEXHONIOTHYECKYIO KapTy M0 PYKOBOJCTBOM IeAarora AeHCTBHsI MarHUTHOTO
II0JIS1 Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoil Ha IUJAKTUYECKUI MaTepuall IEUCTBUS HIEKTPOABUTaTEIIA.

W3mepenue comecTHO ¢ neparorom KIIJI anexTpoasuraTenbHON yCTaHOBKH.

BasoBble mpecTaBICHUS O PA3INUHBIX IPUMEHEHHUX 3JIEKTPOABUTaTeNel (TpaHCIOPT, OBITOBEIE
yCTpOMCTBa U Ap.).
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DJIeKTPOMATHUT
HAsl HHAYKIHS
4 4)

Onvimoi Dapadoes. Henenue
anekmpomazuumuou unoykyuu. Ilpasuno Jlenya.
Dnexmpocenepamop. Cnocobwi noay4enus
neKmpuyeckol 9Hepeuy. DIEKTPOCTAHIMHA Ha
BO300HOBJISIEMBIX HICTOYHUKAX YHEPTUH.
Hemoncmpayuu?®
1. UccaenoBanue sIBICHUS 3IEKTPOMATHUTHOMN
HUHAYKIUH.

2. Oubitel Dapayest.

3. 3aBUCUMOCTh HAINPaBIICHHUS WHIYKIUOHHOTO
TOKA OT YCIIOBHU €r0 BOZHUKHOBEHUSI.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvusle nabopamophsle pabomut u
onvimol.

1. OneiThl MO MCCIEAOBAHUIO  SBJICHUS
3JIEKTPOMArHUTHON UHIYKIIMU: UCCIICTOBAHKE
W3MCHCHUU  3HAYCHUS W HANPAaBJICHUSA
WHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO UCCICAOBAHUIO ABJICHUA 3J'IeKTpOMaFHPITHOI>1
WHAYKOWUU: UCCIICAOBAHUC W3MEHCHUM 3HAUCHUS U HalpaBJICHUSA UHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnuyeckni
0JI0K, TeMa

OcHoBHOE cojiepkaHue

OcHoOBHBIE BH/bI AeATEIbHOCTH YUAIMXCS
(Ha ypoBHe y4eOHBIX el CTBUIl)

Pa3znen 8. Mexanuueckue siinenus (40 u)
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Mexannueckoe
JIBHIKEHHE

H CIIOCOOBI ero
onucanus (10 v)

MexaHuueckoe JBIXKEHHE. MarepuanbHas
Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTD
MEXaHHYECKOro  JABWXKEHHs.  PaBHOMepHOe
npsMOJMHelHoe naBuxeHue. Hepasnomephoe
npamonunelnoe  osudcenue.  CpenmHsis  u
MEHOBEHHAS. cKopocHb mena npu
HepaGHOMEPHOM OBUICEHUU.

VYckopeHue. Pasnoycxopennoe
npAMONUHEUHOe osuoicerue. CobonHOE

nanerue. Onvimoi I anuies.
Pasnomepnoe osudicenue no okpysCcHocmu.
Iepuoo u yacmoma obpawenus. Jluneunaa u
yenosas ckopocmu. Llenmpocmpemumensroe
ycKopenue.
Hemoncmpauyuu
1. HaGmogeHne MEXaHHYECKOTO JBIDKCHUS
TeJIa OTHOCUTENBHO PAa3HBIX TET OTCUETA.

2. CpaBHECHHE TIYTEH U TPACKTOPHIA ABIKCHHS
OIHOTO M TOTO K€ TeJla OTHOCHTENBHO
Pa3HBIX TEJ OTCYETA.

3. IsmepeHne  CKOPOCTH H  YCKOPCHHUS
HpHMOJ’IHHeﬁHOFO JBWKCHUA.

4. UccnenoBaHue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABHIKCHHS.

5. HaGmromenue JIBIKECHUS TENa o
OKPYXHOCTH.

6. HabOmroneHnne MeXaHMYECKHX  SBIICHUIA,
MPOUCXO/AIIUX B CUCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM U

YCKOPDEHHOM  JBIDKCHHH  OTHOCHTEIBHO
KaOMHeTa PU3UKH.

®dponmansuvle nabopamophuvie pabomslt u

onvimol.

1. Koncmpyuposanue mpaxkma Oist pazeona u
OanbHelue20 PABHOMEPHO20 — OBUINCEHUs
wapuka uiu meiescKu.

2. OmpeneneHue cpenHein CKOPOCTH
CKONIbKEHUST  Opycka WIM  JIBIDKCHHS
LIapUKa 110 HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue  yCKOpEHHs — Teja
PaBHOYCKOPEHHOM JBUXXEHUH 110

npu

AHanM3 ¢ NOMOUIBIO TIearora 1 00Cy K/IeHHE Pa3InUHbIX IPHMEPOB MEXaHUUECKOTO IBHKCHUSI.
OOcyxeHne COBMECTHO C IIEaroroM I'paHull IPUMEHUMOCTH MOJIENN «MaTepHajIbHAs TOUKaY.
Omnucanue nocie 00CyKIEHHS ¢ MeJaroroM MEXaHHUeCKOTro ABWKEHHS Pa3IMuHbBIMH CIIOCO0aMHU
(YpaBHeHue, TabnuLa, rpaduK).

AHanmu3 TOoJ PpPYKOBOJACTBOM Iearora
OTHOCUTENILHOCTh MEXAaHUYECKOTO IBHKECHUS.
HabnroneHne MexaHH4ecKoro JBIKEHHsS Tella OTHOCUTEIBHO Pa3HBIX TNl OTCUETA.

CpaBHeHHE TyTeH U TPACKTOPHHA IBIKEHHS C OTIOPOI Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOJCTBOM
refarora OIHOTO U TOTO K€ Te€JIa OTHOCUTENIBHO PA3HBIX TEN OTCUETA.

AHanmm3 ¢ TIOMOMIBIO ITegarora TekcTa ["ammess 06 OTHOCHTENBHOCTH IBHKCHNS; BBITIOTHEHHE 3aJaHUH
10 TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimue BEYUCICHAS IO 00pa3Ily CpeaHe CKOPOCTH CKONBXEHMS OpYCKa TN IBHKCHHUS IIapHUKa
10 HAKJIOHHOM IIJIOCKOCTH.

AHanu3 1 00CyKICHHE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJICTBOM IIEarora crocooon
NPUOIMKEHHOTO ONPeJIeNIeHNs MTHOBEHHOW CKOPOCTH.

Omnpenenenue Nocie pacCy X ACHHU C IIeJaroroM o cXeMe CKOPOCTH PaBHOMEPHOTO ABWKEHHUS (LIIapuKa
B JKUJIKOCTH, MOJICIIH DJIEKTPHYECKOTO aBTOMOOWIIS U T. I1.).

OmnpeneneHue COBMECTHO C TEAAroroM ITyTH, NMPOWIEHHOTO 3a JaHHBIH NPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJia 110 rpaMKy 3aBUCMOCTH ITyTH PABHOMEPHOTO JIBIKEHHUS OT BPEMEHH.
HauanpHble mpeacraBiieHHE O NOPUHLIUNAX JEHCTBHS NPUOOPOB, HU3MEPSIOLIMX
(ciumomeTpoB).

[pocTeiimme BBEYUCICHUS 1O 00pa3ly IMyTH W CKOPOCTH IPH PaBHOYCKOPEHHOM MPSIMOIHHEHHOM
JBUKEHHUH TENA.

OmnpeneneHre COBMECTHO C TIEAAaroroM MPOHIEHHOTO MyTH M YCKOPEHUS IBIDKECHUS Tella 1Mo TpaduKy
3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBUKEHUS Tela OT BPEMEHHU.
Omnpenenenue ¢ MOMOIIBIO NIEAArora yCKOPEH!sl Tejna Npu paBHOYCKOPEHHOM JBMKEHHUH MO HAKJIOHHON
IUIOCKOCTH.

H3mMepeHne mo cxeme IOCie PacCyXAEHUS C MeJaroroM IMepuoja M YacTOTHl OOpalieHHs Tesla Mo
OKPY>KHOCTH.

OmnpeneneHne HaxOXKACHUS IOJ] PYKOBOJICTBOM I€Aarora CKOPOCTH PaBHOMEPHOTO ABIDKEHHS Tena
IO OKPY>KHOCTH.

PemieHne TUMOBBIX PacyETHBIX 3a7ad B 1—2 JEWCTBUS C ONOPOM Ha AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIE COBMECTHO C TIEJarOorOM HAa OIpeJelicHHe KHHEMAaTHYSCKUX —XapaKTepPUCTHK
MEXaHUYECKOI'0 ABM)KEHUS Pa3IMUHbIX BUAOB.

PacrioznaBanue n npuOIMmkEHHOE ONKMCaHKe Mo 00pasiy nocie 00CYKICHHUS C TEeIaroroM pasiInyHbIX
BHJIOB MEXaHHUYECKOTO JBI)KCHHUS B IPUPOJC M TEXHUKE (HAa MpHUMEpax CBOOOJHO MAJarolIuX Tel,
JIBYDKCHUSI JKUBOTHBIX, HEOCCHBIX TEIl, TPAHCIIOPTHBIX CPEACTB U JIp.).

KU3HCHHBIX chyauHﬁ, B KOTOpPBIX MPOABJIACTCA

CKOPOCTh
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HAKJIOHHOH MIOCKOCTH.

4. UccrnenmoBaHnue  3aBHCHMOCTH IYTH — OT
BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKCHUH
0e3 HaYaJbHOW CKOPOCTH.

5. Ilposepka eunomesbul: ecau npu
PABHOYCKOPEHHOM osudiceHuu oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pso HeuémHulx yucer, mo
coomeemcmeyouue nPOMENCYMKU
8peMenl OOUHAKOBDL.

B3aumopeicTrBue
Teu (20 )

IlepBrlii 3akoH HeroroHa. Brtopoil 3akoH
Herotona. Tperuit 3axon Herotona. Ilpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKONIbIICEHUS, CUNA MPEHUs. NOKOS,
opyeue 8Udbl MPeHUsl.

Cuma TsbKecTH M 3aKOH  BCEMHPHOTO
TATOTCHUSA. YCKOpPEHHE CBOOOIHOTO MaJCHHUS.
Jleuscenue nnanem eoxpye Coanya (MC).
Ilepsas kocmuyeckasn ckopocms. Hegsecomocmo
U nepezpy3Ku.

PaBHOBecue MaTepHaJbHOM
Abcomomuo  meépdoe  meno.  Pasnosecue
meépoo2o  mena ¢  3AKPEnNeHHOU  OCbI0
spaujenusi. MOMeHT cuitbl. Llenmp msoicecmu.

Hemoncmpayuu

1. 3aBHCHMOCTD YCKOpPEHHS Tesla OT MACChl

Tea U JeHCTBYIOLIEN Ha HETO CUJIBL.

2. Habmonenne paBeHCTBa CHIT

B3aUMOJEHCTBUH TEIl.
3. M3meHenue Beca Tesla IpH YCKOPEHHOM
JIBIDKEHHH.
@DpoHTAIbHbIE J1a00paTOPHbIe PadoThI U
ONBITHI.

TOYKH.

pu

1. HCCJ’ICHOB&HI/IC 3aBUCHUMOCTHU CHUJIbI TPCHUSA

CKOJILKEHUS OT  CHJIBI  HOPMaJIbHOTO
JIaBJICHUSL.
2. Onpenenenne  ko3(¢uUMEHTA  TPEHMS
CKOJIBKCHHSI.

Habmronenne u oOcyxaeHne COBMECTHO C IEAAarOrOM OIBITOB C JBI)KEHHEM Tella MPU yMEHBIICHIH
BIIMSIHUS APYTUX TeJl, NPENATCTBYIOMIUX JABHKEHUIO.

AHanu3 MO CXeMe€ MOCE PacCyKIEHHUs C MEeAaroroM Tekcra [amunies ¢ omMcaHueM MBICIEHHOIO
SKCIEPUMEHTa, OOOCHOBHIBAIOIIETO 3aKOH HHEPIIMH; BEHITIOIHEHHUE 3aJlaHUIl 1O TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHne moJ pyKOBOACTBOM ITIeJjarora BO3SMOXXHOCTH BBITIONTHEHUS 3aKOHA WHEPIIUH B PA3ITUIHBIX
CUCTEMAaX OTCUETA.

HaGmronenne u oOCyXaeHHEe COBMECTHO C TEJAaroroM MEXaHWYeCKUX SBIICHWH, MPOUCXOIANINX B
cucreme orcuéra «Tesexkay mpu e€ paBHO-MEPHOM U YCKOPESHHOM JBH)KCHHH OTHOCUTEIBHO KaOUHeTa
¢bu3nKy.

JlelicTBUS ¢ BEKTOpaMH CUJI: BBIIIOJIHEHHE 3aJaHUM 110 CJI0KEHUIO U BBIUUTAHUIO BEKTOPOB.
HabmroneHne 3a MpoOBEACHHWEM OMBITOB, JEMOHCTPUPYIOMIMX 3aBHCHMOCTH YCKOPEHHUS Tena OT
MIPUIOKEHHOM K HEMY CHJIbI M Macchl TeJa.

AnHanmu3 1 00BSICHEHHE C OTIOPOH Ha TEXHOJOTHYECKYIO KapTy O]l PYKOBOJCTBOM II€Iarora sSBJICHUH C
HCIOJIb30BaHUEM BTOPOTo 3akoHa HbroToHa.

Pemenne THMOBBIX pacyETHHIX 3agad B 1—2 neicTBUSA ¢ OMOpPOW HA alrOpPUTM, IMPEIBAPUTEIHHO
pa3o0paHHBIE COBMECTHO C MENAaroroM C HCIONB30BAaHHEM BTOPOrO 3akoHa HpIOTOHA ¥ mpaBmia
CJIOXKEHHUSI CHJL.

Omnpenenenyre COBMECTHO C EAArOrOM KECTKOCTH MPYKHUHBI.

AHanu3 cuTyalyii ¢ Omopoil Ha TEXHOJOTHYECKYIO KapTy TOJ PYKOBOJCTBOM MEAarora, B KOTOPBIX
HAOJIFOIAI0TCSI yIpyrue nedopMalini, U uX 00bICHEHHE C UCII0Ib30BaHUuEeM 3akoHa ['yka.

PemieHne TUMOBBIX PAacyETHBIX 3aqad B 1—2 1eiicTBUS ¢ OMOPOW HA ajIrOPUTM, MPEIBAPUTEIIHHO
pa300paHHBI COBMECTHO C TIEIaroroM C HCIOJIb30BaHHeM 3akoHa I'yka.

HccnenoBaHue rpy MOMOIIHM 1€/1arora 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHUS! OT CHIIBI HOPMAJIBHOTO
nasneHus. CoBMECTHOE 00CYXKIICHHE PEe3yIbTaTOB UCCIICIOBAHHS.

OmnpeeneHne Mo1 KOHTPOJIEM TIeJarora ¢ Ormopoi Ha KOHCIIEKT KO3 PHUIIMEHTA TPSHUS CKOJIBKCHHUS.
M3MmepeHue ¢ noMoIIbio Nearora CUIIbl TPEHUs TTOKOS.

Pemenne THIOBBIX pacd€THBIX 3a7a4 B 1—2 HeiicTBUSA ¢ OMOPOI HAa anrOpUTM, INPEIBapPHTEIBEHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C UCIIOJIE30BaHHEM (POPMYIIBI U CHITBI TPSHUS CKOJIBKCHHS.
AHanu3 Mo cxeme Iociie pacCyKISHHs Mefarora O JIBMXKEHUM TN TOJBKO MOJ JEWCTBUEM CHJIBI
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3. Onpenenenue KECTKOCTH MPYKUHBI.

TSKECTH — cBoOoIHOTO HaJCHUs.
OObsicHeHHUE 0] pyKOBOJCTBOM IIeJJarora He3aBUCHMOCTH YCKOPEHHSI CBOOO/IHOTO TTaeHUs OT MacChl
Tena.

OI11eHKa COBMECTHO C TI€JarOrOM BEJTHMYUHBI CHITBI TATOTCHUS, JCUCTBYIOLICH MEKIY IBYMS TeIaMu (i
Pa3HBIX Macc).

AHanmu3 ¢ Omopoil Ha TUNAKTUYECKUN MaTepuai JBMKCHHS HEOCCHBIX TEN IOJ JCHCTBHEM CHIIBI
TATOTCHUS (C UCTIOJIL30BAaHUEM JOTIOTHATEIBLHBIX HCTOYHUKOB HH(DOPMAIIHH).

PemieHne TUMOBBIX pacyETHBIX 33a4ad B 1—2 JEWCTBUS ¢ ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
Ppa300paHHBI COBMECTHO C IEaroroM ¢ UCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTCHHS U (YOPMYITBI
JUISL pacuéTa CUJIbl TSKECTH.

Habmronenne n 006cyXaeHHE C TOMOIIBIO TIeJarora ONBITOB 10 U3MEHEHHUIO Beca TeJla IIPH YCKOPEHHOM
JBUKEHUHU.

AHanu3 ¢ MOMOLIBIO MeJlarora yCIOBUA BOZHUKHOBEHUS! HEBECOMOCTH U MEPETPY3KU.

PerieHne THMOBBIX pacu€THBIX 3ama4 B 1—2 JEWCTBUS C OMOPOil HAa anrOpUTM, MPEIBAPHUTEIBHO
pa3o0paHHbBIil COBMECTHO C MEIaroroM Ha OMpeJelICHHE Beca Tejla B Pa3InUHbIX yCIOBHSX.

AHanu3 ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy I0JI PyKOBOJCTBOM IleJarora Cui, JEHCTBYIOIUX Ha
TeJNo, IOKOosLIeeCs Ha OIope.

OmnpenerneHue ¢ IOMOIIBIO MeJarora HEHTpa THKECTH Pa3InYHbIX Tel.
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3akoHbI
COXpaHeHHs
(10 v)

Umnynsc Tena. Hsmenenue  umnyiasca.
Hmnynve cunvl. 3aKOH COXPaHEHMS HMMITyJIbCA.
PeaxtusHoe aBmxenue (MC).

Mexanuueckas pabora 1 MouiHocTh. PaboTa
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepauu u pabomui. lloTeHIUaNbHas YHEPrus
TeNna, TMOAHATOrO HaJ IOBEPXHOCTBIO 3E€MIIH.
Iomenyuanvnas 3Hepeus cocamol NPY*CUHDL.
Kunernueckas SHEpPrusl. Teopema o
KuHemuueckoli 3Hepeuu. 3aKOH COXpaHEHUS
MEXaHUYECKOH SHEPTUU.

Hemoncmpauyuu
1. Tlepenaua mMIynbca MpU B3aUMOACHCTBUH

TelL

2. TlpeobpazoBanus
B3aUMOJICHCTBHM TEI.

3. CoxpaHeHHE UMITYTIbCca MIPH HEYIPYTOM
B3aUMOJCICTBUN.

4. CoxpaHeHHE UMITyJIbCa IPU a0COTIOTHO

YIIPYrOM B3aUMO/ICHCTBUH.

HabnroneHue peakTUBHOTO IBHKCHUS.

6. CoxpaHeHHE MEXaHUYECKOI YHEPTHH MPH
CBOOOTHOM TaJICHUH.

7. CoxpaHeHHE MEXaHHICCKON SHEPTHH TpU
JBIDKEHUH Tella oI IeHCTBHEM TPY>KUHEL.
@ponmansHsle nadbopamopHvle padbomel u

onvimol.

1. Omnpenenerue pabGOTHI CHUIIBI TPEHHSA IIPH
PaBHOMEPHOM  JBIDKGHHHM  Tena 10
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MPH
nogpéMe  Tpy3a € HCIOJIb30BaHHEM
HETIOABIDKHOTO U ITOJIBUKHOTO OJIOKOB.

3. HM3ydeHue 3akOHA COXpaHCHHS YHEPTUH.

SHEPTUH TIpu

o

Habmonenue u o0cyx/ieHre ¢ IOMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOUIMX Mepeaady UMITyJIbca
IIPU B3aUMOJAEHCTBUU TeJl, 3aKOH COXPAaHEHUs] MMITyJbca TpH aOCONIOTHO YNPYroM M HEYNpyrom
B3aMMOJICHCTBUH TEIl.

HabnroneHue neMOHCTpaluy nejarora CUTyalluil B OKpY>Karollel KU3HU C MCIOJIb30BAHUEM 3aKOHA
COXpPaHEHUs UMITYJIbCa.

Pacno3naBanue ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€farora SIBJICHUS
PEaKTUBHOTO ABMXEHUs B pupojie u Texuuke (MC — Ouonorus).

IIpuMeHeHHE COBMECTHO C IEAAaroroM 3aKOHa COXPaHEHMs HUMILyJlbca Uil pacuéra pe3yibTaToB
B3aMMOJIEHCTBUA Tel (Ha IpuUMepax HEYNpyroro B3aMMOAEHCTBUSA, YIPYroro LEHTPAIBHOTO
B3aUMO-JEHCTBHA ABYX OANHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMIOJ-BHUKHO).

Pemenne THIOBBIX pacdETHBIX 3afad B 2—3 JCWCTBUSA C ONOPOH Ha alTOPHUTM, MPEeIBapUTEIBHO
pa300paHHBIIl COBMECTHO C MEIarOroM C HCIIOIb30BaHUEM 3aKOHA COXPAHEHUS HMITYJIbCA.
OmnpeneneHue ¢ OMOPOi HA TUAAKTHYECKUH MaTepHan padOThl CIIIBI YIIPYTOCTH NpH MOABEME Tpy3a
C HCIIOJIb30BAaHMEM HETIOJBIKHOTO U TTOJIBIKHOTO OJIOKOB.

H3MepeHne coBMECTHO C MEAArOroM MOIIHOCTH.

W3mepenne ¢ NOMOUIBIO MTEeAarora NoTeHIMAIbHOM SHEPTUH YIIPYTo Ae(hOPMUPOBAHHOMN MPYKUHBL.
H3MepeHI/Ie COBMCCTHO C II€arorom KHHETUYECKOM OHEPIruu T€Jia 10 JJIMHE TOPMO3HOI'O ITYTH.
H36HIO]ICHI/IC 3a SKCOCPUMCHTAJIbHBIM CPABHCHUEM U3MCHCHUSA HOTGHHI/I&J’ILHOﬁ U KUHETHYECKOM
SHEPruil Teja Npy ABUKCHUHU 110 HAKJIIOHHOM IUIOCKOCTH.

HabnroneHue 3a SKCHepUMEHTANbHOM MPOBEPKOIl 3aKOHA COXpaHEHUS MEXaHMYECKON SHEpruu mpu
CBOOO/IHOM Ta/ICHUH.

[IpuMeHeHHe Ha HAYaJbHOM YpPOBHE, C OMOPOH HAa MUIAKTUYECKUI MaTepHal 3aKOHA COXPaHEHHs
MEXaHU4ECKOW IHEPTUU Il pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEPT U Tena.

Pemenne THIOBBIX pacuéTHBIX 3a1ad B 1—2 neiicTBUSI C ONOPOH Ha auropUTM, NpeIBapUTEIbEHO
Ppa3o0paHHbIi COBMECTHO C IIEAAar0roM C UCIIOJIb30BaHIEM 3aKOHA COXPAHEHHSI MEXaHNYECKON SHEPTHH.

Pa3nen 9. Mexanuyeckue Kosedanus u BoJHbI (15 v)
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Mexanuueckue
Kkosiebanus (7 1)

Konebatensnoe  nBwkenne.  OCHOBHBIE
XapaKTEPUCTUKU KOJIEOaHWH: TEepHOJ, YacTOTa,
aMIUIMTYyAa. Mamemamuueckuil U NPYICUHHBIIU

masmuuxu.  [pespawenue  suepeuu  npu

KonebamenbHOM OBUINCEHUL.

Baryxamomue KojeOaHus. BBIHYKIEHHBIE

kosnebanus. Pe3oHaHc.

Jemoncmpayuu?

1. HaGmronenue KoneOaHmii  Tex oI
JNEMCTBUEM  CHIBI TSKECTH W CHIIBI
VIIPYTOCTH.

2. Habmonenne xonmebaHuil Tpy3a Ha HUTH U
Ha IpYy’KHHE.

3. HaGnronenue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomsl u

onplmul.

1. Onpenenerne  wacToTBl W IEepHoOJa
KoJilcOaHWH MaTEMaTHYeCKOT0 MAasTHHKA.

2. OnpeneneHne  49acTOTBl WM IepHOAa
KoseOaHWH TPYXUHHOTO MAasSTHHUKA (WM
3JIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBUCHMMOCTH — HepHOza
KoJIe0aHUi TOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. UccnenoBaHue  3aBHCHMOCTH  IepHOIa
KosieOaHWH TpPYKMHHOTO MAasTHHUKA OT

Macchl rpysa (v JIEKTPOHHAS
JIEMOHCTPAIIHS).
5. Iposepka HE3aBUCHUMOCTH nepuoia

KosieOaHMi Tpy3a, MOABEUIEHHOTO K HUTH,
OT MAacChl Ipy3a.
6. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTH

nepuojaa konebaHuit MPYKUHHOTO
MasATHHUKAa OT MAacCChl I'pys3a U JKECTKOCTH
MPY>KUHBL.

7. N3mepenue YCKOpPEHUS CBOOOIHOTO
naJieHus (mmn 3JIEKTPOHHAS
JEMOHCTpaLHs).

HaOmonenne xonebaHuil mox neficTBHEM CHII TSDKECTH M YIPYTOCTH W OOHApYKEHHE NPH ITOMOIIN
rerarora MoJOOHBIX KOJIeOaHUH B OKPYKaOIIeM MHUPE.

AHann3 COBMECTHO C MeJaroroM Kojae0aHuii rpy3a Ha HUTH U Ha npykuHe. OnpenencHne no aaropuTMy
JaCTOTHI KOJIEOaHNH MaTeMaTHIECKOTO U MPYKHHHOTO MasTHUKOB.

HabGmonenue u 00bsCHEHUE C TOMOLIBIO TIEJIarora sIBJICHNS] pe30HaHCa.

HccrenoBanme ¢ Omopoil Ha aiurOPUTM, MPEIBAPUTEIHHO Pa30OpaHHBIM COBMECTHO C II€JarOTOM,
3aBHCUMOCTH IepHoJia KoJaeOaHUH NOBEIICHHOTO K HUTH Ipy3a OT JUINHBI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTMYECKYI0 KapTy MO PyKOBOACTBOM I€Jarora He3aBUCUMOCTH TIepHoa
KoJieOaHHH rpy3a, TO/ABEIIEHHOTO K JICHTE, OT MacChl rpys3a.

Habmonenue u 00cyxkieHre Mo pyKOBOACTBOM IeJlarora OIbITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh
neprosa KojaeOaHui IpyKMHHOTO MasiTHUKa OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBL.

IIpuMeHeHHE C TOMOIIIBIO MEarora MaTeMaTUUECKOTO U MPY>KUHHOTO MasiTHUKOB B Ka4eCTBE Mofeme
JUIS OITUCAHUA KOJIeOaHUH B OKpY’KaloIeM MHpeE.

PerieHne TUMOBBIX PacyETHBIX 3aqad B 1—2 NeicTBUSA ¢ OMOPOW HA alrOPUTM, MPEIBAPUTEIILHO
pa300paHHBIIl COBMECTHO C MEIaroroM, CBSI3aHHbBIX C BEIYMCICHHEM WM OLIEHKOH 4acTOTHI (TIeproa)
KoJeOaHui
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MexaHn4eckue
BOJIHBI. 3BYK
@9

Mexanuyeckue BOJIHBI. CaoiicTBa
MEXaHUYECKUX BOJIH. Ipooonvhuie u
nonepeuHule 01HbI. [IUNHA 80JIHbI U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 6onHbI 8
meépoom meie, celicmuieckue oanwvl (MC).

3ByK. [pomxocms 38yKa U 8blcOMA MOHA.
Ompasicenue 38yka. Hgpassyk u yiempassyx.

Jemoncmpayuu?

1. Pacmpocrtpanenue
TIOTIEPEYHBIX BOJIH.

2. HabGmonenne 3aBUCIMOCTH BEICOTHI 3BYKa
OT Y9aCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

TIPOJOJIBHBIX u

OOHapyXeHHe ¥ aHaJIU3 C IOMOLIBIO IIeJJarora BOJIHOBBIX SBJICHUH B OKPYXKaroLIeM MHUpE.
HaOmonenne COBMECTHO C IIE€IAaroroM paclpOCTPAaHEHHs] NMPOJONBHBIX M IIONEPEYHBIX BONH (Ha
MOJIeNN) ¥ O0HAPYKCHHE aHAJOTHYHBIX BUAOB BOJH B IPHUPOJE (3BYK, BOASHBIC BOJHBI).

Brruncnenne B 1—2 #eHCTBHS ¢ OMOPOH Ha alNTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
TIeIaroroM JUIMHBI BOJIHBI M1 CKOPOCTH PacIipOCTPAaHEHNUs! 3BYKOBBIX BOJIH.

HaOmionenne 3a 9KCHEPUMEHTANBHBIM OIPEACICHHEM TPAHUI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJicOaHHH.

HaOmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C UCIIOIb30BAaHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

Habmonenue u 00bACHEHHE C TOMOIIBIO TT€1arora ABJICHUS aKyCTHIECKOTO PEe30-HaHCa.

YreHne COBMECTHO C MEAaroroM OpUrMHAIBHOTO TEKCTA, MOCBSIIEHHOTO MCIIOIb30BAaHUIO 3BYKa (HIIH
yABTPa3ByKa) B TEXHUKE (IXOJIOKAIHSL, YIBTPa3BYK B MEULIMHE U JP.); BBIIIOJIHEHHUE 33JaHUH 110 TEKCTY
(cMBICTIOBOE UTEHHUE)

Pazgen 10. DyieKTPOMArHUTHOE IOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI (8 4)

DJIEeKTPOMATHUT
HOE ToJie

H DJIeKTPOMAarHu
THBIE BOJIHBI
8

DNeKTPOMarHUTHOE nose.
DNeKTpOMarHUTHBIE BOJTHBI. Ceoticmesa
INEKMPOMACHUMHBIX BOJIH. Ulxana
INEKMPOMACHUMHBIX ~ 60aH.  Mcnonvsosanue

INIEKMPOMACHUMHBIX 60JIH 0151 COMOBOI CBA3U.

OneKTpoMarHuTHas pupoa CcBeTa.
CxopocTb cBeTa. BomHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu?®

1. CpoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOHCTBA CBETA.
Dponmansvuvie nadbopamopuvie padonvl u
onvlmul.
1. I3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TOMOUIBI0 MOOMIIBHOTO Tene(oHa.

ITocTpoeHre MPOCTBIX PACCY)KICHHUH HAa OCHOBE IOATOTOBIICHHBIX BBIPAKCHHMA, 00OCHOBBIBAFOIIUX
B3aMOCBA3b JJICKTPUYECKOT0 U MAaruuTHOT'O MOJICH.

HabnroneHue 3a sKkCepUMEHTANbHBIM H3yYCHHEM CBONCTB 3JEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MTOMOIIIBI0 MOOMIIBHOTO TeJC(OHA).

AHaJH3 ¢ MOMOIIIBIO TIeAarora pEHTTeHOBCKUX CHUMKOB Y€JI0BEUECKOT0 OpraHu3Ma.

AHaﬂH3 COBMECTHO C MeAaroroM T€KCTOB, OIMUCBHIBAIOIINX IMTPOABICHUA JICKTPOMArHUTHOT'O U3JTYYCHUA
B IIPUPO/IE: JKUBBIE OPTaHU3MBI, U3ITyIeHHs HeOECHBIX TeJT (CMBICIIOBOE YTEHHE).

Pacro3HaBaHpe M aHAIM3 Pa3IMYHbIX PUMEHEHNH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHKE C OTIOPOH Ha
TEXHOJIOTHYECKYIO KapTy IOl PyKOBOJICTBOM IT€arora.

Pemenre THITOBBIX Pacu€THBIX 3a1ad B 1—2 NeHCTBHS ¢ OMOPOM Ha ajiropuT™, MpeIBapHTENIBHO
pa3oOpaHHBI COBMECTHO C TIEATOTOM C HCTIOIBb30BaHUEM (POPMYJI JUI CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JJIMHBI BOJIHBI 1 4aCTOThI CBECTA.

Pasgen 11. Ceerosble siBaenust (15 1)
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3aKoHbI
pacnpocTpaHeHu
s1 cBeta (6 4)

JlyyeBast momenp cBera. MCTOYHHMKH CBeTa.
Ipsmonuneiinoe  pacnpocmpanenue — ceema.
3ammenus Connya u Jlynvl. OTpaxkeHUE CBETA.
IInockoe 3epkano. 3axon ompasjicenus ceema.
IIpenomnenue cBeta. 3aKOH MPEIOMICHUS
cBeta. [lonnoe enympennee ompasiceHue ceema.
Hcnonvzosanue nonnozo HympeHnHe20
OMPAdICeHUsi 8 ONMUYUECKUX C8EMOBOAX.

Hemoncmpayuu?®

1. IIpssMonuHEHOE pacpOCTpaHEHHE CBETA.

2. OtpaxeHne cBeTa.

3. [Toryuenne n300pa’keHU B IIOCKOM,

BOTHYTOM U BBIITYKIIOM 3€pKaJiax.

4. TIpenomiieHue CBETA.

5. Onruyeckuii CBETOBOI.

Dponmansusle nadopamopHvle padbomol u
onvimul.

1. UccnenoBanue 3aBHCHUMOCTH yria
OTP@XEHUsI CBETOBOIO Jiydya OT yIia
najeHHsL.

2. VzyyeHue XapakTepUCTHK HW300paKeHUS
IIpeAIMETa B IUIOCKOM 3€pKaJle.

3. UccnenoBanne 3aBUCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jy4a OT yIJa
TIaJICHNs] HA TPAHALE «BO3IYX—CTEKIION.

HabnroneHue OMBITOB, JEMOHCTPUPYIOIIMX SBJICHUE MPSIMOJIMHEHHOTO PpACIPOCTPAHCHHS CBETa
(BO3HUKHOBEHHE TEHU U MOJYTEHU), U UX HHTEPIPETALUS C UCIIOIB30BaHUEM MOHSATHUS CBETOBOTO JIyya.
OOBsCHEHHE U MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C MEJAroroM IO CXEME COJIHEYHOTO M JTYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTMUECKYIO KapTy M0/ pyKOBOACTBOM I€Jjarora 3aBUCUMOCTH yTia
OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJia aJECHHUs.

H3ydenue ¢ mOMONIBIO MeIarora CBOWCTB M300pakeHUs B TNIOCKOM 3epKale.

Habmronenne 1 00bsICHEHHE COBMECTHO € TIEJarOTOM OTIBITOB IO MTOJYYCHHIO N300paKeHUH B BOTHYTOM
1 BHIITYKJIOM 3epKajiax. Habmronerne u o0BbsiCHEHNE TIOCIIe pacCyKICHMUS C TIeJaroroM 110 CXEMe OIBITOB
110 TPEJIOMJIEHUIO CBETA HA TPAHULIE PA3NIMUYHBIX CPEl, B TOM YHUCIIE ONBITOB C IOJHBIM BHYTPEHHUM
OTPAKEHHUEM.

HccnenoBanne moja pyKOBOJICTBOM I€Jarora 3aBUCHMOCTH yrja MNPEJOMIIEHHS OT yIVIa MajeHus
CBETOBOI'O JTyya Ha TPAaHULE «BO31YX—CTEKIIO».

Pacno3HaBaHue ¢ MOMOILBIO Menarora sSBICHUM OTPa)KEHUSI U MPEIOMJICHUS CBETa B MOBCEIHEBHOU
JKU3HU. AHAIN3 U 0O0BSICHEHHE COBMECTHO C TIEIaroroM SIBIICHHUSI ONITHYECKOTO MUPaXKa.

PerieHne TUMOBBIX PacyETHBIX 3a7ady B 1—2 JCWCTBUS C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
Ppa300paHHBIi COBMECTHO C MEaroroM C UCIOIb30BaHHEM 3aKOHOB OTPAXKCHHUS U MTPEIOMIICHHUS CBETA.

JInn3pl
U ONTHYECKHE
npu6opsl (6 1)

Jlunza. Xon nyuedt B nmH3e. Onmuueckas

cucmema  omoannapama, MUKpockona — u
meneckona (MC). [Inaz kax onmuueckas
cucmema. bnuzopyxocmo u danvHozoprkocme.
Jemoncmpayuu?®

1. Xon mydueit B cobuparomeif IuH3e.

2. Xon myde B pacceHBalOIIeH JINH3E.

3. [onyuyenne M300paKeHUIl ¢ OMOIIBIO
JIH3.

4. TlpuHIUT neicTBUS
MHUKPOCKOIIA ¥ TEJIECKOTIA.

5. Mozens riasa.

Dponmansuvie nadbopamopusie pabomsl u

¢oroanmapara,

[Momy4eHue Mo KOHTPOJIEM IIeIarora H300pasKeHUH ¢ IIOMOLIBI0 COOMpAIONIeH U pacceHBAaIOILECH JIMH3.
OrmpeienieHne ¢ OMoOpoil Ha ATOPUTM Pa3pabOTaHHOTO COBMECTHO € MeIaroroM OKyCHOTO PacCTOSHUS
Y ONTHYECKOH CHIIBI COOUpArONIei JUH3bI.

AHaITI3 COBMECTHO C MeJaroroM yCTpOKWCTBA U MPUHIIHIIA ACHCTBHS HEKOTOPBIX ONTHYECKUX NPHUOOPOB:
¢doroammapara, MuUKpockora, reineckona (MC — OHONOTHS, aCTPOHOMHUS).

AHaJu3 ¢ ONOpol Ha TEXHOJOTHIECKYIO KapTy MOJ PYKOBOACTBOM IIeAarora sBJIeHUI OJIH30pYKOCTH U
JaTbHO30PKOCTH, NIPUHIUIA JedcTBUS 09K0oB (MC — Ouonorus).
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onvlmol.
1. INony4ueHne w300pakeHUH € TOMOIIBIO
coOuparomiet JIUH3HL.
2. Onpenencuue (OKYCHOTO PACCTOSHHS U
ONTHYECKOW CHITBI COOMpArOIIe JIMH3BI (MIN
JJIEKTPOHHAS AEMOHCTpAIHSA).

Paznoxkenune
0eJjioro cBera
B cnektp (3 v)

Pasnoocenue  Oenoco ceema 6 cnexkmp.
Onvimel Hotomona. Cnoowenue cnekmpaibHbix
ysemos. [Jucnepcus ceema.

Jemoncmpayuu?

1. PaznoxxeHue 6GeN0ro CBETa B CIICKTP.

2. TTonyuenne 6enoro cBeTa MPH CIOKCHHH

CBETa pa3HbIX IIBETOB.
dponmansusie nadbopamophsie padomeol u
onvlmol.
1. OnbITEl 1O pa3iokeHUIo OelIoro ceera B
CIIEKTP.

2. OIBITH 110 BOCIPUATHIO LBETa MPECAMETOB
OpyH WX HAOMIOACHWH dYepe3 I[BETOBBIC
(UIBTPEL

HaOmonenne cOBMECTHO € TI€aroroM o pas3sIoKEHHUIO OEJIOr0 CBETa B CIIEKTD.

Habmonenne n 00bpsicHeHHe Ha 6a30BOM YPOBHE I10] PyKOBOJICTBOM II€Z[Ar0ra OIBITOB 10 TTOIYIEHHIO
6eoro cBeTa MpH CIIOKEHUH CBETA Pa3HbBIX IIBETOB.

ITpoBenenne n 00BSICHEHNE O] PYKOBOJACTBOM IEJarora OIBITOB 10 BOCIIPUSTHIO IIBETA MPEAMETOB
IIPY UX HaOMIOJICHUH Yepe3 [IBETOBbIE (QMILTPHI (I[BETHBIE OUKH).

Pasgen 12. Kpaurossbie siBiaenus (17 1)

Hcnyckanue

U MOTJIOIIEeHHe
cBeTa aTOMOM
4w)

Onvimul Pezepghopoa v nnaHeTapHast MOJICIb
aroma. Mogenp aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmul.
Jlunetivamolie cnekmpboi.

OOcyxzeHue ¢ TTOMOIIBIO TTearora ey onbeIToB Pesepdopaa mo mccineoBaHNIo aTOMOB, BBABI)KEHHE
THIIOTE3 O BO3MOKHBIX PE3ylbTaTaX OMBITOB B 3aBUCUMOCTH OT IPEAINOJIAaraéMoOro CTPOECHUS aTOMOB,
(hopMyIHpOBaHKE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

Ob6cyxaeHne ¢ OMopoHd Ha TEXHOJOTHYECKYI KapTy MOJA PYKOBOACTBOM IIearora IpOTHUBOPEHUHit
IUTAHETapHOM MOJEH aTOMa M OCHOBAHHM Ui THIIOTe3bI bopa o cTarmoHapHBIX OpOUTax 3JIEKTPOHOB.
HabmrogeHne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYATBIX CIHEKTPOB M3ITYyYCHHS Pa3IMYHBIX
BemecTB. OOBACHEHHE C OTIOPOH Ha MUIAKTHUECKUI MaTepHall INHEHYAThIX CIIEKTPOB U3ITyUEHUS.

Crpoenue
aTOMHOTO si/Apa
(6 1)

PannoakTuBHOCTE. Arbha-, bema- u eamma-
U3NyYeHus. CtpoeHre  aTOMHOTO  sJpa.
Hyxnonnas moodens amomnozco sopa. Mzomonul.
Paouoaxmusnvie npespaujenus. Ilepuoo
noaypacnada amomHuix soep.

Jemoncmpayuu

1. CexTpsl U3IyYCHUS U TOTJIOICHUS.

OOcyxeHne COBMECTHO C TI€JaroroM BO3MOKHBIX THIIOTE3 O MOAEISIX CTPOCHUS spa.

Omnpenenenne Mo cXeMe ¢ MCHOIb30BaHUEM METOJMYECKOro MaTepuaia Mo/ PyKOBOJCTBOM II€Aarora
COCTaBa sJep IO 33/JIaHHBIM MacCOBBIM M 3apSO0BBIM YHCIAM U I10 MOJOXKEHHIO B NEPUOAMIECKON
cucreme 3eMeHToB (MC — xumus).

AHasu3 ¢ onopoit Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOJCTBOM II€arora M3MEHEeHHs COCTaBa sipa
M €T0 TOJOKEHHS B NEPHOJANYECKOI cucteme npu [ -paguoakTuBHocTH (MC — xumus).
HccneoBanie ¢ NOMOIIBIO N€1arora TPEKOR [ | -4acTHIL 110 TOTOBBIM (OTOrpadusiM.
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2. CrexTpsl pa3IMyHbIX I'a30B.

3. Crextp Bomopoa.

4. Habnronenue TpekoB B kamepe BuiibcoHa.

dponmansuvie 1a60pamopHsle padomol u
onvimul.

1. Habniodenue cniownvix u Jnunetiuamoix

CNEKMPO8 U3YUEHUSL.
2. UccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH

HaGmonenne 3a neMoHCcTpanuel paboThl U3MEPEHUS paauaIliOHHOTO ()OHA C TMTOMOIIBI0 TO3UMETPa,
OLICHKA €r0 HHTEHCUBHOCTH.

AHanIM3 COBMECTHO C MEAaroroM OMOJIOTHYECKHX W3MEHEHHH, MPOMCXOIIUX IMOJ| JCUCTBHEM
paanoakTuBHBIX m3nydeHn (MC — Ouomorus).

Habmonenne neMoHCTpanuu 00 WCHONBb30BAaHHME PaJAMOAKTHUBHBIX M3iydeHHHd B meauuuae (MC —
ouosorus).

YacTUIBI 10 TOPMO3HOMY myTH (IO
¢dororpadusm) (nnu JIEKTPOHHAs
JIEMOHCTpAIIHS ).
SnepHsbie SnepHple peakunu. 3akoHBI COXpaHeHHs | PemreHwe THMNOBBIX Pacdy€THBIX 3amad B 1—2 nmeiicTBUS C OMOpOi Ha anropuTM, MpPEABAPHTEIHHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix  s0ep. Ceéa3p Mmaccvl U dHEpIUl.
Peaxyuu cunmesa u denenus adep. Ucmounuku
onepeuu Cornya u 36¢30 (MC).

SAnepHas SHepreTuka. Heiicmeus
PAOUOAKMUGHbIX — UBAYYEHULl  HA  JICUBble
opeanuzmul (MC).

Jemoncmpavuu
1. PaGora c4yéTuuKa HOHU3HUPYIOIINX

U3IIy4EeHUi.

2. Peructpaumsi  u3NydeHUs  TPHPOIHBIX

MHUHEPAJIOB U IPOTYKTOB.
®Dpoumansnsie nabopamopHvie padomot u
onvimbul.
1. Usmepenue panuoakTuBHOTO (oHa (MIIK
AJIEKTPOHHAS AEMOHCTPALUS).

pa3o0paHHEII COBMECTHO C TIEArOTOM C HCIIOIb30BAHIEM 3aKOHOB COXPAHEHHUS MACCOBBIX U 3aPSIOBBIX
grcel Ha ONpeAeliCHHe Pe3yIbTaTOB SIEPHBIX PEaKIHi; aHAIN3 BO3MOXKHOCTH WM HEBO3MOXXHOCTHU
SIACPHOM peaKLHHU.

OI11eHKa ¢ TIOMOIIBIO TeIarora YHEPT UM CBSI3H IeP C UCIOIb30BaHUEM (DOPMYITBI DHHINTEIHA.
OOcyxJeHne COBMECTHO C IEJaroroM IEPCHEKTUB HCIOJIb30BaHUS YIPABIEMOIO TEPMOSIEPHOTO
CHHTE3a.

OO0cyKIeHHe COBMECTHO C MEAaroroM MpEeuMYIIeCTB U SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — skonorus).

IMoBTOpUTEILHO-0000AIOMIMIT MOTYb (9 U)

CucreMmaTu3anus
u 00001menne
MIPEAMETHOTO
COZICpIKaHUS

Y OIBITA
JISATEIIBHOCTH,
npruoOpe-TEHHOTO

O6o0meane  copepKaHus  KaXIOro U3
OCHOBHBIX pasnenos Kypca (husuku:
MEXAaHUYECKHUEC, TCIIOBBIC, J3JICKTPOMArHUTHBIC,
KBAHTOBBIC SIBJICHHUA.

HayuHbIi1 METOI TIO3HAHYS ¥ €TO Peaji3aiys B
(hM3UYECKUX UCCIICAOBAHMSIX.

CBsi3b (PM3MKH M COBPEMCHHBIX TEXHOJOTHU B

BrImoHeHNe ¢ TOMOIIBIO Meiarora y4eOHBIX 3aJaHni, TPEOYIOIINX IEMOHCTPAIIMA KOMIIETEHTHOCTEH],
XapaKTepU3yIOUIMX €CTECTBEHHOHAYYHYI0 I'PaMOTHOCTh: INPUMEHEHMsI IMOJIYYEHHBIX 3HAHUN I
HAyYHOTO OOBSICHEHHS (PM3MUYECKUX SBICHHH B OKPYKAIOIIEW MPHUPOZIE W MOBCEIHEBHON XM3HU, a
TaK)K€ BBIBICHUS (U3MUECKUX OCHOB psAa COBPEMEHHBIX TEXHOJIOTHI; NMPUMEHEHHS OCBOEHHBIX
9KCTIEPUMEHTAIILHBIX YMEHUH JUIs UCCIIeNOBaHMs (DM3MUYECKUX SBJICHUH, B TOM YHCIE Ui IPOBEPKU
TUIOTE3 U BBIABICHHS 3aKOHOMEPHOCTEH.

Pemenre THIOBBIX pacuéTHBIX 3a1ad B 1—2 neiicTBUSL C ONOPOH Ha aJrOpUTM, NPEIBAPUTEIHHO
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IPH U3y4CHUH
BCETO Kypca
¢busnku

obnacTy nepeaayd HHPOPMALNU, SHEPreTHKE,
TPAHCIIOPTE

pa306paHH1,1171 COBMECTHO C II€AaroroM, B TOM 4uCJIC MpCAnoJaratonux ucrnojib30BaHue (1)H3HHCCKOﬁ
MOA€CJIM U OCHOBAHHBIX Ha COACPIKAHUU pa3JIMYHBIX pa3eyiOB Kypca (1)I/I3I/IKI/I.

56




