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I[HOACHUTEJIbHAA 3AIINCKA

OenepanbHas pabouas nporpaMMa 1o (usuke JUIs  OOYdYaIOUIMXCS C  3a/EpPXKKOM
ncuxudeckoro pazsutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO O0IIIEro 00pa3oBaHus MOATOTOBICHA
Ha ocHOBe DenepajbHOr0 IOCYAapCTBEHHOTO 00Pa30BaTENBFHOIO CTaHAApTa OCHOBHOIO OOILETro
obpazoBanus (IIpukaz Munnpocsemienust Poccun ot 31.05.2021 1. Ne 287) (manmee — ®I'OC O00),
®enepanbHOl aanTUPOBaHHOW 00pa30BaTENILHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0o0pa3oBaHUs
Ui 00y4aroUIMXcs C OTpaHHMYEHHBIMU BO3MOXKHOCTSAMH 3710poBbs (IIpukaz MunnpocsemeHus
Poccuu ot 24 nosiopst 2022 r. Ne 1025), denepanbHoil paboueil mporpaMMbl OCHOBHOTO OOILIETO
oOpasoBanus 1Mo yueOHOMY npeamery «Dusuka» (6a30BbIN ypoBeHb), KoHIENIMY npenoaaBaHus
yuebHoro mnpeamera «®Pusuka» B o0Opa3oBaTeNbHBIX opranusanusx Poccuiickoit deneparym,
peaTu3yIoIMX OCHOBHBIE 00Ie00pa3oBaTebHbIe TporpaMMbl,denepaabHO pabodeil mporpaMmbl
BOCIIUTaHMS, C YUETOM pACHpeesIeHHBIX MO KjaccaM MpOBEpsSeMbIX TpeOOBaHUI K pe3yibTaTram
ocBoeHUsT DenepanbHON aTanTHPOBAHHON 00pa30BaTENBLHON MPOrPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHus I 00yJarOIUXCs € 3aACPIKKOM ICUXUUYECKOTO Pa3BUTHA.

OO0mas xapakrepucTkKa y4eOHOro npeamera « Dusnka»

VY4eOHnblii npeamer «Pusnka» SBISETCS CUCTEMOOOPA3YIOLUIUM JJI1 €CTECTBEHHOHAYUHBIX
IIPEIMETOB, OCKOIbKY (pU3MUECKUe 3aKOHBI MUPO3/1aHUs ABISIOTCS OCHOBOW COAEPKaHUs KypCOB
XUMUH, Owuonoruu, reorpadpuu M acTpoHoMuu. DU3HMKa BOOPYKAET OOYYAIOIIUXCS HAYYHBIM
METOJIOM TO3HaHUs, MO3BOJISIOIINM HOJTY4aTh OOBEKTUBHBIE 3HAHUS 00 OKPY>KaIOILIEM MUDE.

[IpenmMer MakcuManbHO HampasieH Ha (OPMHUPOBAHME HMHTEpeca K IPUPOJHOMY U
COLMAJILHOMY MHpY, COBEPLICHCTBOBAHNE MTO3HABATEIBbHON AedTenbHOCTH obydatonuxcs ¢ 3I1P 3a
CUET OBJIAJICHUSI MBICIUTEIbHBIMU ONEpAlUsIMU CPaBHEHUs, 000OIIEHUS, pa3BUTHE CIOCOOHOCTH
apryMeHTUPOBaTh CBOE MHEHUE, (HOPMUPOBAHHE BO3MOXKHOCTEH COBMECTHOM /1€ATEILHOCTH.

N3yuenmne ¢usukm crnocoOCTByeT pa3BuTHio y oOydarounmuxcsi ¢ 3IIP mpocTpaHCcTBEHHOTO
BOOOpaXeHUs, (PYHKIMOHAJIBHOW TIpPaMOTHOCTH, YMEHHMsS BOCIPHUHMMATh U  KPUTHYECKU
aHaM3UPOBaATh NH(POPMAIIHIO, TPEICTABICHHYIO B pa3IHYHBIX (popMax. 3HAYUMOCTH MpeIMeTa JIIst
Pa3BUTHS )KU3HEHHON KOMIIETEHIIMH O0YUaIOLINXCs 3aKII0YaeTCsl B YCBOGHUH OCHOBBI (DU3MYECKUX
3HaHUN, HEOOXOJUMBIX /JIi IOBCEIHEBHOM JKM3HM;, HABBIKOB 3/I0pPOBOTO U OE€30MAaCHOTO s
YeJIOBEKa U OKpYXKarollel ero cpepl 00pasa KU3HU; (POPMUPOBAHUU SKOJIOTMUECKON KYIbTYPHI.

[IporpamMma oTpakaeT cozepkaHue o0ydeHus mnpeamery «Pusznuka» C y4eToM OCOOBIX
o0pa3oBaTesibHbIX NoTpedHOocTel obyuatonmxcs ¢ 3[IP. OBnagenue qaHHBIM y4eOHBIM IPEIMETOM
MPE/ICTAaBISET OIpENeIeHHYI0 TPYAHOCTh g oOydaromuxcs ¢ 3[IP. Dto cBsa3aHO ¢
0COOEHHOCTSIMH MBICITUTEIBHOMN 1A TEIbHOCTH, IEPUOANIECKIMHU KOJICOaHUIMU BHUMAHUS, MaJIbIM
00BEMOM MaMSTH, HEJOCTATOUYHOCTHIO OOILEro 3amaca 3HaHUM, MOHM)KEHHBIM I103HAaBaTEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOIO PA3BUTHS.

s npeononenus TpyAaHOCTeH B M3ydeHUM ydeOHoro npeamera «Dusuka» Heobxomamma
ajanTanys o0beMa M XapakTepa yueOHOro Marepuaia K M0o3HaBaTeIbHBIM BO3MOXHOCTSIM JaHHOM
KaTeropun oOydaroUMxcsi, y4eT HMX OCOOEHHOCTeH pa3BUTHs: HCIOJIb30BAHUE aJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3€H, IIOCTEIIEHHOE YCJIOXHEHHE H3Yy4aeMOIo
MaTepuaa.

JlanHas nporpaMMa KOHKPETH3UPYET COJEp)KaHUE IPEIAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUAMHU O0OPa30BaTEILHOIO CTAHAAPTA, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh HM3Y4ECHUs
pa3fenoB (PU3MKM C Y4eTOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSA3€H, JOTHMKH y4eOHOIro
mporiecca, BO3PACTHBIX M IICHXOJIOTHYECKUX ocoOeHHocTel obOyuaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHUs, OINpeneIsieT MUHUMAJIbHBIH Ha0Op OIBITOB, JEMOHCTPALIHA,
IIPOBOJUMBIX YUUTEJIEM B KJlacce, 1a00paTOpHBIX paboT, BBINOJIHAEMBIX 00Yy4aIOUIMMHUCS.

MeTtoanyeckold OCHOBOM wu3ydeHUs Kypca «®Du3nka» Ha YpOBHE OCHOBHOI'O OOIIEro
00pa30BaHuUs SBJIAETCS CHUCTEMHO-AESTEIbHOCTHBIM IOAX0J, O00ECHeYMBAIOIMUI JTOCTHKEHUE
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JIMYHOCTHBIX, METANpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX pPE3yJIbTATOB IOCPEICTBOM
OpraHM3aly aKTHUBHOW IO3HABATENIbHOM NEeATEIbHOCTH OOYYarOIIMXCS, YTO OYE€Hb BaXKHO MpPH
ob0y4yenun aereit ¢ 3I1P, 17151 KOTOPBIX XapaKTEPHO CHUKEHUE TIO3HABATEIbHOM AKTUBHOCTH.

Heau u 3axaun u3ydenust ydaeOHoro npeamera « Dusuka»

Obwue yenu uzydenus ydebHoro mpeamera «Dusuka» mpenctaBieHsl B DegepanbHON
paboueii mporpaMMe OCHOBHOTO O0IIIETO 00pa30BaHMUS.

OcHOBHOH 1eNBI0 OOyUeHUsS! JIeTed ¢ 3aJCPKKOM IMCUXMUYECKOTO Pa3BUTH Ha JAaHHOM
MpeIMeTe SBJIICTCS: MOBBIMICHUE COIMAIBLHOW QIaNTalii JeTei yepe3 MpuMeHeHUe (HU3MUeCKUX
3HAHWUU Ha TPAKTHKE.

s oObyqarommuxcst ¢ 3I1P, Tak e, Kak U 151 HOPMaTHBHO Pa3BHUBAIOIINXCSI CBEPCTHUKOB,
OCBAMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO MPOTPAMMY, JOMUHUPYIOIIEE 3HAUCHUE MTPUOOPETAIOT
TaKue yenu, KaK:

. npuoOpeTeHne uHTepeca W cTpemieHus oOydatomuxcs ¢ 3[IP k HayuHOMY
W3YYCHUIO MTPUPOJIBI, PA3BUTUE X UHTEIUICKTYaIbHBIX H TBOPYCCKUX CIIOCOOHOCTEH;

. pa3BuTHE 0A30BBIX MPEICTABICHUI O HAYYHOM METOJAE TMO3HAHHUS M (POPMHUPOBAHHE
MCCIIEIOBATEICKOTO OTHOIICHUS K OKPYKAFOIIUM SIBIICHHSIM;

. (dhopMupOBaHUE HAYYHOTO MUPOBO33PEHHUS, HA JOCTYITHOM Jyist oOy4atomiuxcs ¢ 3[1P
YpOBHE, Kak pe3ylbTara H3y4eHHs OCHOB CTPOCHHS MaTepud W (PyHIAMEHTaJIbHBIX 3aKOHOB
¢bu3uKy;

. (dbopMHpOBaHUE MPEICTABICHUH O POIH (DU3UKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJOTHH.

JloCTIDKEHHE THX IeJiei 00ecTieunBaeTC sl pEIICHUEM CIIeTYIOINX3a0ay.:

= npuoOperenne 0a30BBIX 3HAHMA O JUCKPETHOM CTPOGHUHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, ANMEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

= npuoOpeTeHne YMEHHMH ONUCHIBaTh M OOBSACHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BaHUEM IOJIYY€HHBIX 3HaHUN U C OMOPOil Ha IIaH/CXeMY;

" OCBOCHHME METOJIOB PEUICHUS NMPOCTEUIIMX PACUETHBIX 3aa4 C HMCIOJIb30BAHHEM
bu3znyecKux Mozelel ¢ Oropoil Ha aJrOpUTM;

. Pa3sBUTHC YMCHI/If/'I Ha6JIIOI[aTL NpUPOAHBIC ABJICHHA W BBIIOJIHATHL  OIIBITHI,

naboparopHbie pabOThl U IKCIEPUMEHTAJIbHBIE MCCIIEIOBAHUS C UCIOIb30BaHUEM M3MEPUTEIbHBIX
puOOPOB (MO PYKOBOACTBOM YUHTEIIA);

. OCBOCHHE MPUEMOB PabOTHI ¢ MHGpOpMAIHEeH (PU3NYECKOrO COAEp>KaHUsl, BKIIOYAs
MH(POPMALIUIO O COBPEMEHHBIX JIOCTIDKCHUAX (PH3UKH, aHAIN3 U OLEHUBaHUE HH()OPMAIIIH;
. 3HAKOMCTBO CO c(epamu npodecCHOHATBHON JEeSATENbHOCTH, CBA3aHHBIMU C

(1)I/ISI/IKOI>'I, 1 COBPEMCHHBIMU TCXHOJIOTUAMA, OCHOBAHHBIMH Ha JOCTHUIKCHUAX (1)H3H‘~IGCKOI>1 HAYKH.

Oco0enHocTH 0TOOpa M aJaNTALMK Y4eOHOI0 MaTepuaJia o (pusnke

OcHoBoit 00y4yeHust oOyuaromuxcs ¢ 3[IP Ha mpemMerax eCTECTBEHHOHAy4YHOT'O ITHKJIA
ABJIAETCA PA3BUTHE Y HUX OCHOBHBIX MBICIUTENbHBIX OIEpaluil (aHaau3, CHUHTE3, CpaBHEHHE,
0000111€eHNEe) Ha OCHOBE BBINOJHEHHS pPA3BUBAIOIIMX YIPAKHEHUH, (OpMUpOBaHUE NPHUEMOB
YMCTBEHHOH paOOTHl: aHaIM3 MCXOIHBIX JAaHHBIX, IUIAHUPOBAaHHE MaTepHaja, OCYIIECTBICHHE
MO3TAllHOTO W HTOTOBOTO CaMOKOHTPOJIS, a TAaKXKe OCYIIECTBIIAETCS JUKBUAALUSA IMPOOEIOB B
3HAHMAX, 3aKpEeIUIEHWe M3y4eHHOro Marepuana, OoTpadoTKa alrOpuTMOB, IOBTOPEHHUE
npoiinenHoro. bosbloe 3HadeHHWe MpHIaeTcs YMEHHUIO paccka3aThb O BBINOJHEHHON pabote ¢
MPABWIBHBIM YNOTPEOJIEHHUEM COOTBETCTBYIOIIEH TEPMUHOJOTUHM M COOJIOJEHHUEM JOTHYECKHX
cBsizell B m3nmaraemMoM Matepuane. Jlns oOywaromumxcs 3IIP Ha ypoBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs TMO-TIPE)KHEMY SBIISIOTCS XapaKTePHBIMU: HEIOCTATOYHBIH YPOBEHb pPa3BUTHS
OTAENBHBIX MCUXUYECKUX MPOIECCOB (BOCIPUATHS, BHUMAHMS, MAMSITH, MBIIUICHUS ), CHI>KCHHBIH
YpOBEHb MHTEIJIEKTYaJIbHOTO Pa3BUTHS, HU3KUI YpOBEHb BBIMOJIHEHHs YUeOHbIX 3a/laHui, HU3Kas
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ycnemHocts oOyueHus. [lostromy mnpu wu3ydeHUH UMK TpeOyeTcs IesieHalpaBIeHHOe
WHTEJUIEKTyallbHOe pa3Butue obOydatomuxcsi ¢ 3[IP, oTBewaromee WX OCOOCHHOCTAM U
BO3MOXKHOCTSIM. Y4eT ocoOeHHocTel oOyuaromuxcs ¢ 3[1P tpebyeT, 4ToObI IpU U3y4E€HHUH HOBOTO
MaTepuaia 00s3aTe€IbHO IPOUCXOAMIO MHOTOKPATHOE €ro IOBTOPEHHUE; pacIIUPEHHOE
paccMOTpeHHE TeM M BOINPOCOB, PACKPBIBAIOUIMX CBSI3b (U3UKU C JKU3HBIO; aKTyalu3alus
MEPBUYHOTO KU3HEHHOT'O OTbITa 00yJaroMXCsl.

YcBoeHue NporpaMMHOrO MaTepuaiga Mo (HU3UKE BBI3BIBACT OOJbIINE 3aTPYIHEHUS Y
oOyuarormuxcst ¢ 3[IP, moatoMy Teopusi m3ydaercss O€3 BBIBOJOB CIIOXKHBIX ¢dopMmyi. 3amgadw,
TpeOyrole MPUMEHEHHs CIOXHBIX MaTeMaTHYeCKUX BBIUYMCICHUH M (HopMya, B OCOOCHHOCTH
TaKMX TeM, Kak «MeXaHH4ecKoe IBIKEHUE», «ApXmMenoBa cuia», «MexaHHUdecKas JSHEPrus»,
«DJIEKTPUUECKHUE SIBICHUSA», «IJIEKTPOMArHUTHBIE SIBICHUSA», PEIIAIOTCS B KJIACCE C IOMOIIBIO
YUUTEJIS.

Ocoboe BHUMaHME TPU H3YYCHUU Kypca (HU3UKU YAETSeTCs MOCTAaHOBKE M OpraHU3aINH
HKCHEPUMEHTA, a TAKXKe MPOBEACHUIO (IPEUMYLIECTBEHHO Ha Ka)XK[JOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalMi (BO3MOXHO C MCIIOJIb30BAHUEM 3JIEKTPOHHOM JeMoHcTpanuu). HekoTopele TeMbl
00513aTeJIBHO JIOJKHBI BKJIFOYATh ONOPHBIE JIAOOPATOpHBIE PabOThl, KOTOPBIE Pa3BUBAIOT YMEHHE
MOJIb30BATHCSl TMPOCTEHIIMMHU TMPHOOpaMH, aHATU3UPOBATh MOJYYECHHBIE JaHHBIE. B cBs3m C
O0COOEHHOCTSIMM TOBEeEHUs M JesrenabHocTH oOywaromuxcs ¢ 3[IP  (pacTopMokeHHOCTB,
HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKAUIIMA KOHTPOJb 32 COOJIOACHUEM MpPaBUI TEXHUKH
0€30I1aCHOCTH IIPU IPOBEIEHUH Ja00PATOPHBIX M MIPAKTUYECKUX PadoT.

Bonbioe BHIMaHue nipu u3ydeHun ¢pusuku noapoctkamu ¢ 3I1P oOparaercst Ha oBiazeHne
UMM TPaKTUYECKMMHU YMEHUSIMH U HaBblkamu. [IpenycmaTpuBaeTcs yMeHblIeHHE oOBeMa
TEOPETUUYECKUX CBEJICHUH, BKIIOYEHHE OTACIBHBIX TEM WM LENbIX pa3/ejoB B MaTepuaibl IJis
0030pHOr0, O3HAKOMHUTEIBHOIO MM (PaKyJIbTaTUBHOTO M3ydeHus. lIpennaraercs yMmeHbIIEHUE
00beMa MaTEeMAaTUYECKUX BBIYMCIICHUH 32 CUET YBEJIWYCHUS KAaYECTBEHHOTO ONHCAHUS SBICHUNA U
IIPOLIECCOB

JloctaTouHOE KOJIMYECTBO BPEMEHM OTBOAMUTCS HA pPACCMOTPEHHE TEM M BOIPOCOB,
PaCKpBIBAIOIUX CBA3b (PU3MKH C )KU3HBIO, C TEMU SIBICHUSMH, HAOIIOAEHUSIMH, KOTOPbIE XOPOLIO
M3BECTHBI YUYEHUKAM U3 UX )KM3HEHHOI'O OIIBITA.

MakcuManbHO MCHOJIB3YIOTCS MEXIPEIMETHBIE CBS3M C TAaKMMM AMCLMIIMHAMM, Kak
reorpadust, xumus, 6uonorus, T.K. ooyqarommecs ¢ 3[1P 0coOeHHO HYXIAIOTCS B MPEMOTHECCHUN
OJHOTO W TOro >€ y4yeOHOro marepuajga B Pa3IUYHBIX AacleKTax, B €ro BapbUPOBAaHUM, B
HEOJIHOKPaTHOM TOBTOPEHUU U 3aKPEIUICHUH MOJYyYEHHBIX 3HAHUM W TMPAKTUYECKUX YMEHMU.
[To3Bonsist paccmaTpuBaTh OAMH M TOT e Yy4eOHBI MaTepuall C pa3HbIX TOYEK 3pEHus,
MEXIPEIMETHbIE CBSA3M CIIOCOOCTBYIOT €ro JyYIlIEMYy OCMBICIEHHUIO, 0o0jee MpPOYHOMY
3aKPETJICHUIO TIOJYYEHHbBIX 3HAHUN U IPAKTUYECKUX YMEHUH.

IlpumepHbie BuabI JesATeJbHOCTH oOy4yawmmxcs ¢ 3IIP, o0yciaoBiieHHbIE
0COOBIMH o0pa3oBaTeIbHBIMHU NOTPEOHOCTAMM | odecreynBaroIue
OCMBICJIEHHO€ 0CBOEHHE COIePKAHNU 00pa30BaHUA 0 npeametry «Du3uKa

[IpumepHass Temartuyeckas ¥ TEPMHUHOJOTMYECKas JIEKCMKa TI0 Kypcy (usuku
cootBercTByeT DOIT OOO.

Coneprkanue BUAOB JesTesibHoCcTH oOyuatonmxcs ¢ 3[1P Ha ypokax ¢u3uMKu onpenensercs
X 0coObIMH 00pa3zoBaTesbHBIMU TOTpeOHOCTSIMU. [ToMmuMo mupoko ucnoiaszyeMbix B @OIT OO0
O6IJ_[I/IX JJIs1 BCEX 06yqafomuxc;1 BUIOB JACATCIIBHOCTU CJICAYCT YCHUIIMTb BUABI ACATCIBHOCTH,
cnenuguyuHble JUIsl JAHHOW KaTeropuu JAeTei, OoOecHeunBalolue OCMBICICHHOE OCBOEHHUE
coliepkaHus 00pa3oBaHUS MO MPEIMETY: YCHICHUE MPEIMETHO-MPAKTHUECKON AESITeNbHOCTU C
aKTUBHU3AIMEN CEHCOPHBIX CUCTEM; OCBOCHHE MaTepHalla ¢ OMIOPOH Ha aJIfOPUTM; «IIOIIArOBOCTh) B
W3YYCHUN MaTepHalia; MUCIOJIb30BaHUE JOMOJHUTEIBHON BU3YaIbHON OMOPHI (CXEMBI, IIA0JIOHBI,
OTOpHBbIE TaOJIMIIBI); PEYEBOM OTYET O Mpollecce U pe3ybTare AESTeNbHOCTH; BBITOJIHEHUE
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CHEUMANbHBIX 3a/laHUi, 00eCleYnBaAONINX KOPPEKLUHUIO pEryIsiuu y4yeOHO-TI03HABATEIbHON
NeSITEJIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3ylbTara.

Hns oOywaromuxcs ¢ 3[IP cyecTBeHHBIM SIBISIOTCS MPHEMbI pabOThl C JIEKCHYECKUM
MaTepualioM 1o npeamerty. [IpoBoauTcs crenuanpHas padoTa O BBEJCHHUIO B aKTUBHBIN CIIOBAPh
o0yJaroImuxcs COOTBETCTBYIOIIEH TEpMHHOJNOTHU. VI3ydaemble TEpMUHBI BBOASTCA Ha
MOJIMCEHCOPHOW  OCHOBE, 00fA3aTelbHAa BU3yalbHAs MOAJEPHKKA, AITOPUTMBI pabOTBl €
OIIPEEIIEHUEM, OIIOPHBIE CXEMBI JJISl aKTyaJIn3allui TEPMUHOJIOTUH.

B cBsi3u ¢ ocobbiMu oOpazoBaTenbHBIMH MOTpeOHOCTAMU oOydaromuxcs ¢ 3I1P, npu
TUTAHUPOBaHUU PaOOTHI YYCHHKA HA YPOKE CIEYET MPUACPKUBATHCS CIEAYIOLIX MOMEHTOB:

1. ITpu ompoce HEOOXOJUMO: 1aBaTh AJrOPUTM OTBETA; pa3pelaTh MOJIb30BATHCS ILIAHOM,
COCTaBJICHHBIM IIPU IOATOTOBKE JOMAILHErO 3aJaHusl; AaBaTh OOJIBIIE BPEMEHU T'OTOBUTHCS K
OTBETY Yy JOCKH; paspellaTh JejaTh IPEIBAPUTENBHBIC 3alMCH, I0Jb30BaThCSA HarAAHBIMU
MOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJAIIME M YTOYHSIOLIUE BOIPOCHI,
KOTOpBIE TIOMOT'YT UM IOCJIE10BATENBHO U3JI0KUTh MaTepHall.

3. CucreMaTnyecKH NPOBEPSATh YCBOCHME MaTepuaja IO TEMaM YpPOKOB, A
CBOEBPEMEHHOT'0 OOHAPYKEHMS IPOOEIIOB B IPOLIEIIEM MaTepHalIe.

4. B npouiecce u3y4eHus HOBOro MaTepuajla BHUMaHWE YYEHUKOB oOpalaeTcs Ha Haubosee
CIIOKHBIE pa3zienbl u3ydyaeMoil TeMbl. HeoOxoaumo wamie oOpamiateCs K HUM C BOIpOCaMH,
BBISICHAIOIMMH [TOHHMaHHE y4eOHOro mMarepuasia, CTUMYJIUPOBaTh BOIPOCH! IPHU 3aTPYIHEHHUSIX B
YCBOEHHMH HOBOT'O MaTepHaa.

Mecto yueOHOro npeamera «O@u3uKka» B y4eOHOM IJIaHE

B coorBercTBuu ¢ ®DenepanbHbIM TOCYIAPCTBEHHBIM 0OPa30BATEIbHBIM CTaHIAPTOM
OCHOBHOT0 00111ero obpazoBanusi yueOHbIN npeameT «DPu3nka» BXOIUT B MPEAMETHYIO 00JacTh
«EcTecTBeHHBIE HAyKM» W sBIsSETCA 0Os3aTenbHbIM I u3ydeHus. Conaepkanue ydeOHOTO
npenmera «Dusmkay, mnpenacraBieHHoe B DenepanbHOil paboyeil mporpamme, COOTBETCTBYET
dI'OC 00O, denepanbHO 00pa3oBaTEIBHONW MPOTPaMME OCHOBHOTO OOIIEro 0Opa3oBaHUs,
@denepanbHONl aganTUPOBAHHONW 00pa30BAaTENBHONW HpOrpaMMe OCHOBHOIO oOmiero oOpa3oBaHUs
111 00yJaroIuXcs ¢ 3aAePIKKOM Mcuxuyeckoro pa3Butusa. OO1Iee Yiciao 4acoB, peKOMEHI0BaHHBIX
JUTsl U3ydeHus (U3uKA Ha 0a30BOM ypoBHE, — 238 JyacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJENI0),
B 8 kymacce — 68 vacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 gaca B HEZIeio).



COLAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KIIACC

Paznen 1. Pusuka u e€ poJib B IO3HAHUM OKPYKAKOIIET0 MUPa

®usuka — Hayka o npupoge. Asinenus mnpuponsl (MCT). @usnmyeckue SBICHUSA:
MEXaHUYECKHE, TETUIOBBIE, DJIEKTPUUECKHNE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ou3nUeCKie BENMUMHBL. V3MepeHue (GU3HUCCKHMX BennMuuH. Qusuueckue npubopol’.
llocpewinocmo usmepenuti. MexxyHapoJHasl CUCTEMA €UHMUII.

Kak ¢usuka u npyrue ectecTBEHHbIE HAyKH H3Yy4daloT Npupony. EcmecmeenHo-HayuHblil
Memoo NO3HAHUA: HAbM0O0eHue, NOCMAHOBKA HAYYHO20 BONPOCA, 6blOBUMNCEHUE 2UNOMme3,
9KCHepUMEeHm No npogepke 2unomes, 0OvACHeHue Haoo0aemo2o sAenenus.Onucanue Gusuieckux
A6EHULL C NOMOWBIO MOOeel.

[Ipenmer u MmeToabl GUBHUKHU.

jlemomcmpahmu3

1. MexaHnueckue, TeIUIOBbIE, TIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMSL.

2. dusnueckue npudOpPHI U Mpoleypa NPSIMbIX U3MEPEHUH aHATOTOBBIM U IIU(POBHIM
pudopoMm.

Jlabopamopnsie padomut u onvimaol

1.OnpeneneHne eHbI ACICHUS W3MEPHUTEIBHOTO MpHOOpa (MCIONIB3YsI TEXHOJIOTUIECKYIO
KapTy DKCIIEPUMEHTA).

2. smepenne pacCcTOSTHUM.

3. U3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeIa

4. Onpeodenernue pazmepos Maivlx mei.

5. HM3mepenue TemmepaTypbl NIpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa M JaT4HKa
TEeMIEepaTypHhI.

6. Ilposeoenue uccrnedosanus no nposepke 2UNomesvl: OAIbHOCMb HONEMA WAPUKA,
NYWEHHO20 20PU3OHMANLHO, MeM Oobule, YeM OobuLe 8bICOMA NYCKdA.

Paspnean 2. [lepBoHayajibHbIE CBEACHHS O CTPOCHHH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYIBL, ux pazmepvl. Onvimoel, 00Ka3vigaoujue
OUCKpemHoe cmpoeHue geujecmad.

JIBmkenne yactul] BemecTBa. CBS3b CKOPOCTH JBWKCHHSI YaCTHUI] C TEMIIEpaTypOU.
bpoyHoBckoe aBmxkenue, aubdysus. Bzaumooleticmsue uacmuy eewecmed. NPUmMsdCeHue u
ommankueaHue.

ArperaTHble COCTOSIHMSI ~BEILECTBA: CMpOeHue 2a308, JCUOKocmeli U  MeEpobixX
(kpucmannuueckux) men. Bsaumocesasv medcoy ceolicmeamu ewecme 6 pA3HbIX aA2pe2amHblX
COCMOAHUAX U UX AMOMHO-MONEKVAAPHbIM cmpoeruem. OcobeHHOCmU azpe2amHublX COCMOSHUL
800bl.

/Iemoucmpauuu4

1.HaGmroiene OpoyHOBCKOTO JIBUXKEHUS.

2.Ha6monenue quddys3um.

3. Habnwooenue ssnenutl, 00bACHAOWUXCA NPUMANCEHUEM UTU OMMAIKUBAHUEM YaACmUY

'MC - snemenTsI COJIep>KaHusI, BKIIOYAIOIINE MEXIPEAMETHBIE CBS3H, KOTOPBIE TIOIPOOHEE PACKPHITHI B
TEMaTUYECKOM ILJIAHUPOBAHUU.
23):[60]: " Jajiee KypCuBoM 0603Haqu1)1 TEMbI, U3YYCHUC KOTOPHIX MPOBOANUTCA B OBHAKOMHUTEILHOM ILIAHEC. He;[aror
CaMOCTOSATENBHO OTIpEe/IeNsIeT 00bEeM M3y9aeMOTO MaTepHaa.
*Bce Hemonctparmu u JlabopaTopHsie pabOTHI, IPEICTABICHHBIC B COICPKAHHH, TOMYCKACTCsI (MOXKHO) IPOBOIUTH,
HCTIOJB3Ys MHPOPMAIIHOHHBIC U AIEKTPOHHBIE TEXHOJIOTHH (HU(PPOBBIE 00pa30BaTeIbHEBIC PECYPCHI).
“31ech 1 1aliee PHBOANTCS pacIIMPEHHEIN MTepeYeHb JIA00PATOPHBIX PAdOT U OMBITOB, M3 KOTOPOTO YUUTENh JCIACT
BEIOOD TIO CBOEMY YCMOTPEHHIO.
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seujecmeda.

Jlabopamopusie padomot u onvimul

1.Oyenxa ouamempa amoma mMemooom psoos (C UCnoIb308anuem pomozpagpuii).

2.0OnbITh IO HAOTIOACHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3.0mbITH 0 OOHAPYKEHUIO JEUCTBUS CHJI MOJEKYJISPHOTO MPUTSIKEHUS (2J1eKMPOHHAA
oeMoHcmpayus).

Pa3znen 3. /IBuskeHune U B3aUMOAeHCTBHE TeJl

Mexannyeckoe aBmxeHne. PaBHoMepHOe 1 HepaBHOMEPHOE aBIKeHHEe. CKOpocTh. Cpeodnsis
CKOpOCMb NPU HEPABGHOMEPHOM O8udCeHuy. PacuéT myTu U BpEMEHHU JBUKECHHUS.

SBnenune wuHepuuMu. 3akoH uHepyuu. Bzaumooeticmeue men KaK NPUYUHA USMEHEHUS
ckopocmu ogudicenusi men. Macca xax mepa unepmuocmu mena. IlnotHocts BemectBa. Céa3b
NJIOMHOCMU C KOIUYECMEOM MONEKY 8 eOuHuYye 00beMa eeujecmad.

Cuna kak xapakTepucTuka B3aumonewctBus Tten. Cuna ynpyeocmu u 3akoH ['yka.
Hzmepenue cunvl ¢ nomowpro Oounamomempa. SIBIeHUE TATOTEHUS M cuia Tsbkectu. Cuna
msocecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocTs. CnoskeHre Cuil, HampaBJIEHHBIX O
oaHou mpsimoi. PaBHopelictByromas cuil. Cuna mpenus. Tpenue ckonviiceHus u mpeHue NnoKosl.
Tpenue 6 npupooe u mexnuxe (MC).

Hemoncmpayuu

1. Hab6nronenne MexaHU4eCcKOro ABUKEHUS Tea.

2. N3mepenne ckopocTy MpsIMOJIMHEHHOTO ABMKEHUS.

3. HaGnronenue siBieHUs] HHEPLIWH.

4. Habmtoienne n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUU Tell.

5. CpaBHeHHE MacC 10 B3aUMOJICIHCTBHUIO TEIl.

6. CrnosxeHue cuil, HampaBJICHHBIX 110 OJJHOU MPSIMOK.

Jlabopamopusie padomot u onvimul

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO IBMKEHHS (IIapuKa B KUIKOCTH, MOJEIH
ANEKTPUICCKOTO aBTOMOOHIIS U T. 11.)(2/1eKMPOHHAA 0EMOHCIMPAUU).

2. Omnpenenenue cpeHE CKOPOCTH CKOJBXKEHHsI OpycKa WM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPAOTO Tena.

4, OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (IeopmManun) mpyKUHBI OT
MIPUIIOKEHHOM CHIIBIL.

5. OMnBITHI, AEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Teja u

XapaKkTepa CONNPUKACAOIIUXCS HOBCpXHOCTCﬁ.

Pa3znen 4. /laBiienne TBEPABIX TeJl, dKUIKOCTEH 1 ra3oB

Hasnenne. Cnocobvl ymenvuieHus u ygeiudenus oagienus. Jlaeienue easa. 3asucumocms
oasneHuss 2aza om 00véma, memnepamypuvl. Ilepedaua OasreHus meéPOLIMU MeNaMU,
acuokocmamu u eazamu. 3axon Ilackans. IIneemamuueckue mawiuHvl. 3aBUCUMOCTD JaBIICHUS
KUAKOCTHU OT Tiryounsl. Coodwarowuecs cocyowl. I uopasnuieckue Mexanuzmol.

Atmochepa 3emumn u armocepHoe naBneHue. [lpuuumvl cyuwpecmeoanus 6030VUIHOU
obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgepHo2o 0OagieHus. 3a8UCUMOCTb
ammocgepHo2o OasieHus om 8blcomvl HAO YposHem Mmops. Ilpubopvl 0 usmeperus
ammocghepHo2o dagnenus.

Heticmeue srcuoxocmu u 2aza Ha NOSPYAHCEHHOe 8 HUX mesio. BeITalKkuBaromas (apxumMenoBa)
cuna. 3akon Apxumeoa. Ilnaeanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIEPATyphI.
2. Ilepenaya naBaeHUs )KUIAKOCTHIO U Fa30M.

3. Coobmaromnmecs: CoCyabl.
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4, IM'uapaBnuueckwuii mpecc.

5. [IposiBnenune pecTBUs aTMOCHEPHOTO TABICHHUS.

6. 3aBHCHMOCTh BBITAJIKUBAIOMIEH CHUJIBI OT O0BEMa MOTPYKEHHOW YacTH Tela M
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BBITECHEHHOU KUIAKOCTH.

8. VYcnoBue 1utaBaHWs TeN: IUIABAaHWE WM IOTPY)KEHHE Tell B 3aBUCHMOCTH OT

COOTHOIIEHUS TJIOTHOCTEH TeJa U KUJKOCTH.
Jlabopamopnbsie padomut u onvimaol

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B KUIKOCTh
4acTH Tena.

2. OmnpeneneHue BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH Ha TENO, NMOTPYXEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTM BBITAJKHBAIOMIEH CHUJIbI, JCUCTBYIOLIEM Ha TEIO B
KHMJKOCTH, OT MaccChl TeJa.

4. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKMBAIOLIEH CUIIBI, JEHCTBYIOIIEH
Ha TeJO B )KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B JKUAKOCTh YACTH TeJa U OT INIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKU H ONpEIEIICHUE €€
IpPy30N0JbEMHOCTH.

Paznen 5. Padora u MOIIHOCTH. JHEPrus

Mexannueckas paboTa. MOIIHOCTb.

[TpocThie MeXxaHU3MBI: pbIYar, OJIOK, HAKJIOHHAA IJIOCKOCTh. [Ipasuno pasnogecus pviuaea.
IIpumenenue npasuna pasnosecus pvluaza k 010ky. «3onomoe npasuno» mexanuxu. KITJI mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusi. Kunemuueckas u nomenyuanvHas suepeus. Ilpespawenue 0ono2o
8U0A MeXaHU4ecKol dHepeuu 8 Opy2oll. 3aKOH COXPaHEHUs SHEPTUU B MEXaHHUKE.

Hemoncmpayuu

1. [TpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuviepadbomot u onvimut’

1. Onpenenennie paOOTHl CHUJIBI TPEHHUS TMPU PABHOMEPHOM JBUKEHHHM Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS phlyara.

3. N3mepenne KII/] HakIOHHOM MIIOCKOCTH (271€KMPOHHAA 0EMOHCMPAYUSL).

4. WN3ydyeHne 3aKOHa  COXpaHEHUS  MEXAaHUYECKOM  DJHEpPruum  (21eKmpoHHas
oemoncmpayus).

8 KUIIACC

Pazgen 6. TenioBhIe IBJIEHUSA

OcHoBHbIE NONOJNCEHUSL MOJIEKYTAPHO-KUHEMUYECKOU meopuu cmpoenus seujecmea. Macca
u pazmepvl amomos u moaekyi. Onvlmol, NOOMEEPHCOAIOUIUE OCHOBHBLE NOJIOHNCEHUS MONEKVISIPHO-
KUHemu4ecKotl meopuu.

Mopenu TBEPAOTO, KUIKOTO M ra3000pa3HOT0 COCTOSIHUM BemlecTBa. Kpucmaniuueckue u
amopguovle mena. ObvsacHeHue C8OLUCME 2a308, HCUOKOCMeEl U MEEPOLIX MeJl HA OCHOBE NOJIONCEHUL
MONeKynapHo-KuHemuyeckou meopuu. CMauuBaHUE U KanulisgpHele s6leHus. 1ennosoe
pacuupeHrue u cocamue.

Temnepatypa. Cés3b memnepamypubl co CKOPOCMbIO MENIO0B020 OBUNCEHUS YACTUY.

Buytpennsis sHeprusi. Cnocodvl uzmeneHusi GHympeHHel 3>Hepeuu. menjionepeoaia u
cosepuierue pabomol. Buovl menionepedauu: menionpo8ooOHOCHb, KOHEEKYUs, U3TYUEHUE.

KonnuecTBo TemIoTel. Yoenvnas mennoémxocmov eeuwecmea.Tennooomen u meniosoe
pasHosecue. Ypasnuenue meniogozo banrauca.



IInaenenue u  omeepoesanue  KpUCMALIUYECKUX  Geujecms.Yoenvhas — menjioma
nnasnenus. Ilapooopazosanue u ronoeuncayus.Mcnapenue (MC). Kunenme. Voenvnas menioma
napoobpazosanus.3a6ucumMocms — memMnepamypvbl  KUnNeHusi om — ammoc@epHo2o  0aGleHUs.
Bnrasicnocmo 6030yxa.

DHeprus TOIIUBA. YOoenbHas menioma c2opanus.

Ipunyunvr pabomer mennosvix Osucameneu. KIIJ] mennosoco oeueamens. Tennogvle
ogueamenu u 3awuma okpyscarowei cpedvt (MC).

3axon coxpanenus u npespawerus sHepauu 6 mennoguvix npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenne 6poyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysun.

3. HabGnronenue siBleHniA CMauyiBaHMs M KAITUJUISIPHBIX SBICHUH.

4. HabmroieHre TemioBoro pacimpeHus Tell.

5. V3MeHeHune naBiieHus ra3a npy U3MEHEHUN 00bEMa U HarpeBaHUM WU OXJIXKICHHH.

6. [IpaBuia u3MepeHus TeMIepaTyphl.

7. Bunbr Terutonepegaun.

8. OxJaxxIeHre TP COBEPIICHUH PaOOTHI.

9. Harpesanue npu coBepiiieHUH padOThl BHEITHUMH CUIIAMHU.

10. CpaBHeHHE TEMIO0EMKOCTEN pa3INnYHbIX BEIECTB.

11. HaOmronenue kueHus.

12. Hab6nronenue mocTostHCTBA TEMIIEPATYPHI MTPH TUIABJICHHUH.

13. Moienu TeIUIOBBIX IBUTATENIEH.

Jlabopamopusie padomot u onvimul

1. OnpiTel 1O  OOHapy)KEHUIO JEWCTBUA CHJI  MOJIEKYISPHOTO  MPHUTSKEHUS
(21eKmponnan demoncmpayus).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM CONIM WM caxapa.

3. OnBITHI 110 HAOIOJCHUIO TEIIOBOT'O PACIIIMPEHUS Ta30B, JKUIKOCTSH U TBEPIBIX TEIL.

4. Omnpenenenuie aBlIeHUS BO3ayXa B OaJsIOHE MITPUIIA.

5. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTh JABJICHHUS BO3dyXa OT €ro o0béMa H
HArpeBaHUs WIH OXJIXKICHUSI.

6. Ilposepra eunome3svl TUHEUHOU 3ABUCUMOCMIU OJIUHbL CMOJIOUKA HCUOKOCU 8
mepmomempuiecKol mpyoxke om memnepamypoi.

7. Hab6nronenve u3MeHeHnst BHyTPEHHEH SHEPTUU Tejla B pe3yJbTaTe TeIUIONepe1aun U
paboThI BHEITHUX CHIL

8. HccnenoBanue siBeHUs TEIIIO00OMEHA MPU CMEIIMBAHUHN XOJIOIHON U TOPSYECH BOJIBI.

9. Onpeoenenue Koauvyecmea meniomvl, HOJAYYEHHO20 B6000U NpU MenioodMeHe ¢
HazpemvimM Memaiiudeckum YuruHOpOoM.

10.  HccnenmoBanue mpoliecca UCTAPEHHUS.

11. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3/TyXa.

12.  Onpeodenenue yoenvHoii meniomsi niaIeHUsA TbOq.

Pa3nes 7. DiieKTpu4ecKHe M MATHUTHBIC SIBJICHUSA

Inekmpuzayus men. [IBa poja 3IEKTpUUECKHUX 3apsaa0B. BzanMoieiicTBrUEe 3apsSKEHHBIX TEl.

DnexTpuueckoe noise. [lpunyun cynepnosuyuu 31eKmpuieckux nonei (Ha KaiecmeenHoM
ypogHe).

Hocumenu snexmpuueckux 3apaoos. Inemenmapuuiii snexkmpudeckui 3apao. CmpoeHue
amoma. 1IpOBOJHUKY U TUANEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsijia.

OnexTpuueckuil TOK. VYcenoeus cywecmeosanus saekmpuiecko2o moka. VICTOuHUKH
MOCTOSIHHOTO TOKa. JIEHCTBUS DSJIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
Dnekmpuueckuti mox 6 HCUOKOCMAX U 2a3aX.

PaGoTa 1 MOITHOCTH AJEKTPUUYECKOTO TOKA. 3axon [ucoyia—/lenya. dnexkmpuueckue yenu
u nompebumenu IieKMpU4ecKol sSHepeuu 6 Ovimy. DiekTpudeckas menb. Cuia ToKa.
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DnekTpuueckoe HanpsbkeHrne. COnmpoTUBICHHE POBOJHUKA. YoenbHoe conpomusieHue eujecmasa.
3akoH Oma 1 yyactka uenu. IlociemoBaTenbHOe W MapaJiebHOE COECIMHEHWE MPOBOJHUKOB.
Kopomxoe 3amvixanue.

[locTosiHHBIE MarHuThl. B3auMoIeicTBUE NOCTOSIHHBIX MAarHuToB. Maenummuoe noie.
Maenumnoe none 3emau u e2o 3uauenue ons xcusnu Ha 3emne. Onvim Spcmeda. Maznumnoe none
anekmpuiecko2o moka. Ilpumenenue snexmpomacHumos 6 mexuuxe. /lelicmseue MazHUmMHoO20 NOJs
Ha NPOBOOHUK ¢  MOKOM. Olekmpoogueamens  NOCMOAHHO20 — moKd. Hcnoav3osanue
asleKmpooguzameneli 8 MmexHUyecKux yCmpoucmeax u Ha mpancnopme.

Onvimul  @apaoes.  Henenue  snekmpomacHummuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocodvl nonyyeHusi dleKmpuyeckou JHepauu. DIEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu

1. DnekTpusanus Ted.

2. JIBa pojia 3JI€KTPHUUECKUX 3apsi/I0B U B3aUMOJIEHCTBHE 3apsKEHHBIX TEIL.
3. YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

4. DnexkTpocTaTHUecKasi MHIYKLUS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiIOB.

6. ITpoBOIHUKY U AUIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. VlcTOUHUKH OCTOSIHHOTO TOKA.

9. JleficTBUS STIEKTPUYECKOTO TOKA.

10. DIIEKTPUYECKHUH TOK B JKUIKOCTH.

11. I"a3oBwIit pazpsia.

12. V3mepeHue CUIIbI TOKa aMIIEPMETPOM.

13.  V3mepeHwHe 3IeKTPHUYECKOTO HATPSIKCHUS BOJTBTMETPOM.

14.  PeoctaT u Mara3uH CONMPOTUBJICHHIA.

15. BzanMoaelicTBUE IIOCTOSHHBIX MAarHUTOB.

16.  MopenupoBaHue HEBO3MOXKHOCTHU pa3/IeJICHHs MOJIFOCOB MarHUTA.
17. MopennpoBaHWe MarHUTHBIX TIOJIEH IOCTOSSHHBIX MATHUTOB.

18. OmneiT Opcrena.

19. MarnuTHO€ moJje ToKa. IJIEKTPOMAarHmr.

20.  JlelicTBHME MarHUTHOIO MOJIS HA IPOBOJHHUK C TOKOM.

21. DneKTpOoABUTaTENb TOCTOSHHOTO TOKA.

22.  HccnenoBaHue sSIBICHUS JIEKTPOMArHUTHON MHAYKIUH.

23. Omnbrter @apapest.

24.  3aBUCHMMOCTb HAIlPABJICHHS HHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHSI.
25.  DrexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophuie pabomul u onvimal

OnBITHI 110 HAOIOCHUIO JICKTPU3AIUH TEJI HHIIYKITUCH U TTPH CONPUKOCHOBCHHH.
HccnenoBanue neUCTBUS IEKTPUIECKOTO MO HA TIPOBOIHUKH U AUAIEKTPHUKH.
COopxka u mpoBepKa pabOThI AIEKTPUIECCKON IETTH MTOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHme CUJIbI TOKA.

W3mepenue u peryiupoBaHue HAMPSHKEHUS.

Hccneoosanue  3asucumocmu  Ccuivl mMoKd, UOywe2o yepe3 pe3ucmop, om
CONPOMUBTIEHUS. Pe3UCMOPA U HANPAICEHUS HA pe3ucmope.

oML E

7. Onvimpl,  0eMOHCmpUpyiOWue 3a6UCUMOCb  DNIEKMPULECKO20  CONPOMUBTIEHU
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CeUeHUs U Mamepuaa.

8. IIposepka npasuna cnodcenus HAnNpsAX}CEHUll NPU Nocied08amenbHOM COeOUHEHUU
08YX pe3ucmopoa.

9. IIposepka npasuna 05 cuibl MOKA NPU NAPAIIENbHOM COeOUHEHUU Pe3UCNOPO8.

10.  Omnpenenenue pabOThI HIEKTPUUECKOI0 TOKA, HIYILIETO YePEe3 PE3UCTOP.

11. Onpenenenrie MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
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12. HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha HEMH.

13.  Onpeoenenue KII/] nacpesamens.

14.  HccnemoBaHue MarHUTHOTO B3aUMOJCHCTBUS IIOCTOSTHHBIX MarHUTOB.

15. HM3ydyeHwe MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3aeneHuH.

16.  HccnemoBaHue ACUCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmbITHI, AEMOHCTPHPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIIKH C TOKOM
Y MarHWTa OT CHJIBI TOKA U HANIPaBIICHUS TOKA B KATYIIIKE.

18.  M3ydeHwue AeWCTBUS MAarHUTHOTO TOJIST HA IPOBOJHHUK C TOKOM.

19.  Koucmpyuposeanue u uzyyenue pabomsi 371eKmpoo8ueames.

20.  Usmepenwue KIII snekTpoaBuraTeibHOM YCTAaHOBKH.

21.  OmbITHl IO MCCJIENOBAHUIO SBICHUS SJEKTPOMATHUTHON HHIYKIIUH: MCCIIEIOBAaHUE

W3MEHEHUI 3HAUCHUS U HaITpaBJICHUA WHAYKIIMOHHOI'O TOKA.

9 KUIIACC

Paspnen 8. Mexanuveckue siBJICHUSA

Mexanuyeckoe naBmxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBLHOCTh
MEXaHUYeCKOro JBIKeHUs. PaBHOMepHOe mpsMoiivHElHOe JABWXeHue. HepasHnomephnoe
npamonunelnoe osudxcenue. CpenHsiss U MCHOBEHHAA CKOpOCMb mend HNpU HepasHOMEPHOM
08UdICEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe ogudcenue. CBoboaHoe naneHue. Onvimol
Lanunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopenue.

IlepBbiii 3akoH Herotona. Bropoit 3akoH HeroTona. Tpertuit 3akon Herorona. llpunyun
Cynepno3uyuy Cui.

Cuna ynpyeocmu. 3axon [yka. Cuna mpenus. cuna mpeHus CKOJbIHCeHUs, CULd MpPEeHUs.
noKosl, opyaue 8Uobl MPeHUsl.

Cuna TsXKECTM W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOPEHHE CBOOOJHOrO MaJleHus.
Heuoicenue nnanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue matepuasibHOW TOUYKH. AbOcontomuo meépooe meno. Pasnosecue meépooeo
meia ¢ 3aKpeniéHHol ocvio epaujerus. MOMEHT cuibl. [lenmp msscecmu.

Wmnynsc Tena. Hzmenenue umnynvca. Hmnyavc cunvi. 3aKOH COXPaHEHHUS HMITYJIbCa.
PeaktuBHoe aBmxenue (MC).

Mexanndeckas pabota W MomHOCTh. Pabora cun Tspkectu, ynpyeocmu, mpenus. Ceéssb
oHepeuu u pabomul. lloTeHIManbHAs SHEPrusi Teia, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas snepeus cocamoti npyscunst. Kunetnueckas sneprusi. Teopema o Kunemuueckou
9Hepeuu. 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu
1. Habmroienne MexaHn4ecKoro JBUKEHHI TeJla OTHOCUTEIBHO Pa3HBIX TN OTCUYETA.
2. CpaBHeHHME TIyTe€H U TPACKTOPUHN JIBMIKEHUS OJHOTO M TOTO € TeJa OTHOCUTEIHHO

Pa3HbIX TEJI OTCYETA.

3. N3Mepenne ckopocTy U YCKOPEHUS MPSMOJIMHENHOTO JIBUYKEHUSI.

4. HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HabntoieHne ABM>XEHHUS Tena 10 OKPYKHOCTH.

6. HaOnroneHne MexXaHWYECKMX SBJICHHMM, MPOUCXOASIIMX B CHUCTEME OTcUéra
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHFHO KaOnHeTa (PU3uKH.

7. 3aBUCUMOCTb YCKOPEHMSI T€JIAa OT MAacChl TeJla U ICHCTBYIOIIEH HA HETO CHUJIBI.

8. Habntonienne paBeHcTBa CUIl IPU B3aUMOJIEHCTBUU Tell.
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9. H3meHeHue Beca Tena Ipu YCKOPCHHOM JABUKCHUU.

10. [lepenava nmmymnbsca Ipy B3aUMOJEHCTBUH TEI.

11.  IlpeoGpa3oBaHus SHEPTUH IIPH B3aUMOICHCTBUHU TEII.

12. CoxpaHeHre UMITyJIbca MPU HEYNIPYTOM B3aUMOICHCTBHUH.

13.  Coxpanenue ummynbca npu abCOIIOTHO YIPYTOM B3aUMOACHCTBUH.

14.  HabGmroneHue peakTUBHOTO JIBUKEHUSI.

15.  CoxpaHeHHe MEXaHUYECKOH SHEPrHUH IPU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHHME MEXaHMYECKOW SHEPrud TMpU JBWKEHUHU Tela TOJ JIEHCTBHEM
NPY>KUHBIL.

Jlabopamopnuie padbomul u onvimal

1. Koncmpyuposanue mpaxma 0na paseona u 0anvbHeluue20 pagHOMEPHO20 OBUINCEHUs
WapuKa uiu menextcKu.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJBXKEHHA OpycKa WM JBUKEHMS LIapHKa IO
HAKJIOHHOH ITIOCKOCTH.

3. OnpeneneHne yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBM)KEHUHU I10 HAKIOHHOW
IUIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHHUU

0e3 HavaJIbHOW CKOPOCTH.

5. [Ilposepka eunomesvl. eciu npu pasHOyCKOPEHHOM 08UNCEHUU Oe3 HAUANbHOU CKOPOCTMU
nymu OMHOCAMCSL KAK Psi0 HEYEMHbIX YUCENl, MO COOMEECMCMEYIOWUEe NPOMENCYMKU BPeMeHU
OOUHAKOBYL.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJBKEHHUS OT CHIJIBI HOPMAalbHOTO
TaBIICHUS.

7. Omnpenenenre k03P GUITIEHTA TPESHUS CKOITBKCHHUS.

8. Omnpenenenne KECTKOCTU TPYKUHBI.

9. Onpenenennie paOOTHl CHUJIBI TPEHHUS TMPU PABHOMEPHOM JBUKEHHM Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

10.  Ompenenenue pabOThl CHIBI YINPYrOCTH MPU MOABEME Tpy3a C UCIOJIB30BAHHUEM
HETIOZBIKHOTO U TIOABIYKHOTO OJIOKOB.

11.  U3yyeHwue 3aKOHA COXpAaHEHUS YHEPTHH.

Pa3gen 9. Mexann4yecKkue KoJ1e0aHusd U BOJTHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEpUCTUKU KoOJeOAHMU: MEpHOJ, 4YacToTa,
amruiutyna. Mamemamuueckuti U npys’cuHuwlli  masmuuky. Ilpespawenue suepeuu npu
KOIeOamenbHOM OBUNCEHUU.

3aryxaromue kojnebanus. BeiHyxnennsie konebanus. Pesonanc.

Mexanunueckre BoIHbI. CBONCTBA MEXaHHUUECKHUX BOJIH. /Ipo0onbHble U nonepeumnsvie 8OJHblL.
Juna eoanel u ckopocmv e€é pacnpocmpanenus. Mexanuueckue 80aHbI 8 MEEPOOM meie,
ceticmuueckue eonnvt (MC).

3ByK. I pomrxocms 38yka u evicoma mona. Ompaoicenue 38yka. Mngpassyk u yiempaseyx.

Hemoncmpayuu
HaGnronenue xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.
HabmtoieHne BBIHYKIEHHBIX KOJICOaHHUI U pe30HaHCA.
Pacrnipoctpanenue npoAoIbHbIX U MONEPEYHBIX BOJIH.
HaGnroeHne 3aBUCMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
: AKYCTUYECKUI PE30HAHC.

Jlabopamopnwvie padomut u onvimul

1. Onpenenenue 4acToThl U Mepro/ia KoieOaHUil MaTeMaTHYeCKOro MasTHHKA.

2. Onpenenenve 4acToThl W NIEepUoAa  KoOJeOAaHMH  NPYKMHHOTO — MasiTHUKA
(271eKmponHan 0emoncmpayus).

oakrwbdE
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3. HccnegoBanue 3aBUCHMOCTHU nepuoga KoJieOaHuit IMOABCHICHHOI'O K HUTH I'py3a OT
JJIMHBbI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TepHoJa KOJeOaHui MPYKUHHOT'O MasiTHUKA OT MacCChI
rpy3a (3J1eKmpoHHaa 0eMOHCMPaAuUus).

S. [IpoBepka HE3aBUCUMOCTH IEpHOJAA KOJICOAHUHN Tpy3a, MOABELUICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb Ilepuoja KojeOaHUM MNpYKUHHOTO
MasiTHHKA OT MacChI Tpy3a M KECTKOCTH MPYKHHBEI.

7. W3mepenue yckopeHHst CBOOOIHOTO NMAACHUS (I71eKMPOHHAA 0eMOHCMPAYUsL).

Pa3nea 10. DneKTpoMarHuTHOE 10JIe M 3JICKTPOMATHUTHBIEC BOJIHbBI

DJIEKTPOMAarHuTHOE I0JIe. DJEKTPOMArHUTHBIE BOJIHBL. (Cgolicmea 21eKmpoMacHUMHbBIX
6oan. Lllkana snekmpomacnumuulx 60aH. HMcnonv3osanue 1eKmMpoMACHUMHBIX 0IH OISl COMOBOU
CBA3MU.

DnexTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBEIe cBoliCTBa CBETA.

Jlabopamopusvie pabomot u onvimut’

1. N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO Tele(oHa.

Paszpnen 11. CBeToBbI€e siBJICHUS

JlyueBas mopenb cBeta. McTouHMKM cBeTa. [Ipamonuneninoe pacnpocmpanenue ceemd.
3ammenusa Coanya u Jlynol. OTpaxkenue cBeta. [lnockoe 3epkano. 3akon ompasxceHus ceéema.

[Ipenomnienue cBeta. 3aKOH NpeIoOMIIEHUS cBeTa. [lonnoe eHympennee ompasiceHue ceemad.
Hcnonvzosanue noino2o 6HympeHHe20 ompajicenusi 8 ONMU4eckKux c6emogooax.

Jluaza. Xon mydeil B nuH3e. Onmuueckas cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). I'nasz xak onmuueckas cucmema. bnuzopyxocmo u danvrozopkocme.

Pasznoocenue 6enoco ceema 6 cnekmp. Onvimovl Hviomona. Cnoowcenue chekmpanvhbix
46emoa.

Hemoncmpayuu

1. [IpsimonuHEeHOE pacpocTpaHeHHE CBETA.

2. OtpaxeHue cBera.

3. [Tony4yenue n300paXkeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. [Ipenomnenne ceera.

5. OnTHueckuii CBETOBOI.

6. XoJ nyder B coOuparomiei TmH3e.

7. XoJ 1y4eil B pacCeUBaIOLLEH JIUH3E.

8. [Tonyuenue n3o0paxeHU ¢ TOMOILBIO JIUH3.

9. [Tpunnun aeiicTBus Goroanmapata, MUKPOCKOTA U TEJIECKOIIA.

10. Mopens rinasa.

11.  Pa3noxkenue O€Oro CBETa B CIIEKTP.

12.  Tlomy4enue 6e0TO CBETA MPHU CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwvie padomut u onvimul

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHHsI CBETOBOTO Jiyya OT yIJia MaJeHusl.

2. W3yueHne xapakTepUCTHK U300paKeHUs IPEAMETA B INIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJia MPEJOMJICHUS CBETOBOTO Jiyya OT yrja HaJeHUs
HA TPAHUIIE «BO3TYX—CTECKIIO».

4, [Toryyenue n300pakeHHA ¢ TOMOIIBIO COOMPAOIICH JTNH3HI.

o. Onpenenenre (HOKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI COOMPAIONICH JMH3BI
(271eKmponHan 0emoncmpayus).

6. OMnBITHI IO PA3NIOKEHUIO OCIIOTO CBETA B CIICKTD (271€KMPOHHAA OEMOHCMPAUUL).
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7. OnbITH MO BOCTIPHUATHIO LBETA MPEAMETOB MPU WX HAOIIOJCHUM Yepe3 I[BETOBbIC
(GUIbTPHL.

Pa3nen 12. KBanroBble siBj1eHUsI

Onvimer Pezepghopoa w muianetapHas mozenb aroma. Mogens atroma bopa. Hcnyckanue u
noznowjenue ceema amomom. Keanmei.

PaguoakTuBHOCTE. Anbgha-, bema- u eamma-uznyyenus. CTPOCHHE aTOMHOIO sipa.
Hyxknonnas moodenv amommoco sopa. Hzomonwl. Paouoaxmugnvle npespawjenus. Illepuoo
no1ypacnada amomHbvix s0ep.

SnepHbie peakunu. 3aKOHBI COXPaHEHUS 3apsI0BOIO U MaccoBOro 4ucen. Peaxkyuu cunmesa
u 0enenus sioep. Ucmounuxu snepeuu Connya u 36€30 (MC).

Snepnas sHepreTuka. Jeiicmeaus paouoakmusHulx usiydenutl Ha scusvie opeanusmol (MC).

Hemoncmpayuu
CrieKTphl U3ITy4EHUS U MOTJIOMIEHUSI.

CriexTpbl pa3aIuvHbIX Ta30B.

CnekTtp Bozopoa.

Habtonienue TpekoB B kamepe BunbcoHa.

PaGota cuéTunka HOHU3UPYIOMINX U3ITYUESHHIH.

Perucrpanus nziydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
JIa6opamopuble pabomovl u onvimul

ok wdpE

1. Habnwooenue cniownsix u iuHeuuamolx CHeKmMpo8 Uny4eHusl.

2. HccnenoBanue TPEeKoB: M3MEpPEHHE SHEPTUU YaCTHUIBI MO TOPMO3HOMY MyTH (IO
dotorpadusm) (2.1eKkmpoHHaAs OeMoHCmPaAyUs).

3. N3mepenne pagnoakTUBHOTO OHA (I1eKMPOHHAA OeMOHCMPAUUL).

IHoBTOpHUTENBbHO-0000 AU MOTY b

[ToBTOpUTETEHO-0000IAFOIINN MOTYJIb TIPSIHA3HAUCH JIJIsi CUCTEMATHU3alud U 0000 MIEHUS
IPEIMETHOTO COAEPIKAHUSA U OMbITA JIEATEIBHOCTH, MPUOOPETEHHOTO NMPU M3YYEHUHU BCETO Kypca
bu3UKH.

[Ipu n3ydyeHnn NaHHOTO MOZIYJSI PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CTeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U METANPEAMETHBIX IJIAHUPYEMBIX
pe3ynbTaToB 00ydeHusi, GopMUpYyeTCs €CTEeCTBEHHO-Hay4dHas IPaMOTHOCTb: OCBOCHME Hay4HBIX
METOJIOB HCCJICJIOBaHMS SBJIICHUM NPUPOJABI U TEXHHUKH, OBJAJC€HHE YMEHUSMU OOBACHATH
¢busnveckue sBICHUS, IPUMEHSIS MTOJyYeHHbIE 3HAHUS, PElIaTh 3a7au, B TOM YHUCIIE KaUeCTBECHHbIE
U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO AESATENBHOCTHBIN XapaKTep JaHHOIO pasjiela peaju3yercs 3a CUé€T TOoro,
YTO yyallluecs BBIIOJHSIOT 3aJJaHusl, B KOTOPBIX UM MpeJIaracTcs:

" Ha OCHOBE IOJYYEHHBIX 3HAaHUI paclo3HaBaTh M HAy4yHO OOBACHATH (PU3HUECKUE
SIBJIICHHSI B OKPYKAIOLIEH IPUPOJIE U TOBCEHEBHOM KU3HH;

" HCHOJB30BaTh 0] PYKOBOACTBOM I1€/1arora Hay4HbIe METObl UCCIEIOBAHUS (PU3NIECKIX
SBJICHUH, B TOM YHCJIE U IPOBEPKH TMIIOTE3 U MOIYYCHHS TEOPETUIECKUX BBIBOJOB;

" OOBSCHATH C OMOPOH HAa JIWAAKTUYECKHH Marepual IMocjieé OOCYXKAEHHUS C IelaroroM
HayyHble OCHOBbl HauOoJee BAXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOIMH, Hampumep,
IIPAKTHUYECKOT0 MCIIOJIb30BAaHUS PA3JIMYHbIX UCTOUHUKOB SHEPIUU Ha OCHOBE 3aKOHA IPEBPALLEHUS
Y COXPAaHEHUs BCEX U3BECTHBIX BUJIOB YJHEPIHH.

Kaxxnas w3 Tem JaHHOro paszena BKJIKOYAET OKCIEPUMEHTAIBHOE HCCIIEI0BAaHUE
00o0maromero xapakrepa Ha yCMOTpPEHME Iejarora M Ipu ero nomomu. Pasnen 3aBepiuaercs
IIPOBEJICHUEM TMArHOCTUYECKON M OLIEHOYHOM paboThl 3a KypC OCHOBHOM IIKOJIBI.
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IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEJMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbraThl ocBoeHusi obyuarouiumucs ¢ 3IIP ydyeOnoro mpenmera «®Pusnka»
JOJDKHBI COBINAAaTh C pesyiabratamu denepanbHoil paboueil mporpamMmbl OCHOBHOTO OOMIETO
oOpa3oBaHwUsl.

HanOonee 3HaUNMBIMU SIBIISIIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynpraTe wusydyeHus (UIMKM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS Y
obyuaromierocs ¢ 3[1P 6ynyT cdopMuUpOBaHbI CIICTYIONTUE JIMYHOCTHBIC PE3YIbTAThI B UACTH

1) maTpHOTHYECKOI0 BOCIIUTAHHUSA:

MPOSIBIICHUE MHTEpPeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHHIO POCCHMCKOW (pu3nyeckoin
HayKH;

[EHHOCTHOE OTHOILICHHE K IOCTH)KEHUSM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaX/IaHCKOIr0 U JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXACHHH OOIIECTBEHHO-3HAYMMBIX U 3TUYECKUX
po0JeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHIKEHUH (PU3UKY;

OCO3HAaHHE BaYXHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B AESITEILHOCTH YUEHOTO;

3) 5CTEeTUYECKOTO BOCITUTAHUS:

BOCTIPUSATHE DCTETUYECKUX KauecTB (U3NYECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LEHHOCTH HAYYHOTO MO3HAHUS:

OCO3HAHHME LEHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

pa3BUTHE HAyYHOU JTF0O03HATEIBHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1€ TENbHOCTH;

5) bopMupOBaHUS KYIbTYPBHI 30POBBS M SMOIIMOHATEHOTO OJaromoaydus:

0CO3HAHME IIEHHOCTH 0e30MacHOro 00pasa KM3HU B COBPEMEHHOM TEXHOJIOTHIECKOM MHPE,
BaXHOCTH TMpaBWJI O€30MacHOr0 TOBEACHHS Ha TPAHCIOpPTE, Ha JOPOrax, C AJIEKTPUYECKUM U
TEIIOBBIM 00OpPYIOBaHUEM B IOMAIIIHUX YCJIOBUSX;

c(hOpMUPOBAHHOCTH HaBbIKa pedIeKCUH, MPU3HAHNUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
[paBa y Ipyroro 4ejaoBeKa;

6) TpyZlOBOrO BOCIIUTAHUS:

7) akKTHBHOE y4acTHE€ B PEIICHUH MPAKTUYECKHUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3allii, HACEJCHHOTO IyHKTa, POAHOTO Kpas) TEXHOJOIMYECKOW M  COIMaJIbHOU
HATPaBJICHHOCTH, TPEOYIONMX B TOM YKCIIE U PU3UIECKUAX 3HAHUH;

UHTEpEC K MIPAKTUYECKOMY U3yUEHHIO Npodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

8) PKOJIOTUYECKOTO BOCIIUTAHUS

OpHEHTAIls] Ha MpUMEHEHHE (U3MUECKUX 3HAHMN [UId pelIeHus 3agad B 00JacTH
OKpYy’)Karolllel cpeibl, IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEACTBUMA IS
OKpY>Karolleu Cpebl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa dKOJOrMUYeCKUX Mpo0OieM U MyTeH UX perieHus;

9) amanTanuy K U3MEHSIOIUMCS YCIOBUAM COLMAIBHON U PUPOIHON CPEIBL:

HOTPEOHOCTh BO B3aUMOJICUCTBUM TPU  BBIOJHEHUHM HCCIEJOBAHMM U  IPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AeSITeIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWUK, B TOM 4Hcie (OPMYIUPOBATH HJIEH,
MOHSITHSL, TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SIBICHUSIX;

0CO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

IUTAHUPOBAHKUE CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;
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CTpEMJIEHUE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U IPUPOIBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (QU3NUYECKUX 3HAHUM;

OLICHKA CBOMX JEHWCTBUM C Y4ETOM BIIMSHUSA HA OKDPYXKAIOLYI0 CpeAy, BO3MOMKHBIX
r7100a1bHBIX MOCJIEACTBUN.

METAINIPEJMETHBIE PE3YJIbTATHI

Osnadenue yHugepcanibHblMu yueOHbIMU HO3ZHAGAM EJIbHBIMU OCUCHBUAMU:

1) 6a30BbIe JTOTHYECKUE JCHCTBUSA:

BBISBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh CYMICCTBEHHBIN IMPH3HAK KiacCH(PHUKAIWK, OCHOBAHUS ISl O0OOIIEHUS U
CpaBHEHMS;

BBISBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBaeMbIX (PaKTax, MaHHBIX H
HaAOJIOCHUAX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSM;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W TPH HM3YyYCHUW (DHU3MUYECKUX SIBICHUA |
IPOIIECCOB, MPOBOJAUTH BBIBOABI C  HCIHOJb30BAHUEM JACIYKTUBHBIX W  HMHIYKTUBHBIX
YMO3aKIIOYCHNH, BBIABHTaTh THUIMOTE3bl O  B3aMMOCBS3AX  (PU3MUECKUX BEIMYMH, TPH
HE0O0XOAMMOCTH TO/1 PYKOBOJICTBOM YUHTEIIS;

BBEIOMpATh CMOCOO pemeHuss y4eOHOW Qu3nueckoi 3amaun (CpaBHEHHE HECKOJIBKUX
BAapMaHTOB pELICHHs, BbIOOp Hanbojee MOAXOMAALIEr0 C YYETOM CaMOCTOSTEIbHO BbIIEICHHBIX
KpUTEPUEB) MOJI PYKOBOJICTBOM YUHTEIISI.

2) 06a30BBIC HCCIIEOBATCIIBCKUC NCHCTBUS:

HCIIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

OPOBOJUTH [0 IUIAHY OIIBIT, HECIOXKHBIA (U3NYECKHI SKCIIEPUMEHT, HeOObIIoe
uccienoBaHue GU3NYECKOro SBJICHUS, IPU HEOOXOAMMOCTH O] PyKOBOJCTBOM YUUTEJIS;

dbopmynupoBaTh 0000IIEHUS W BBIBOJBI 1O pe3yidbTaTaM MPOBEIEHHOTO HAOIIOJACHHS,
OTIbITA, UCCJIEIOBAHUS C OMOPOI Ha MIaH/aNTOPUTM.

3) pabora ¢ uHpopMaIueii:

OPUMEHATh pPa3MYHbIE METOJIbl, MHCTPYMEHTBHI M 3alpochl IpHU TMOHCKE M O0TOOpe
MHGOpPMALIMM WM JAaHHBIX C Y4ETOM MPEAJIOKEHHON yueOHON ¢u3nueckod 3amayu, mOpu
HE0OXOJIMMOCTH TOJT PYKOBOJICTBOM yUYUTEIIS;

aHAM3UPOBaTh, CHUCTEMAaTU3UPOBaTh HMH(OPMAIMIO  PA3IUYHBIX BUAOB U  (GopM
MIpe/ICTaBICHUS;

CaMOCTOSITEIFHO  BBIOMpPATh ONTHUMAJIBHYIO (GOpMY NpPEACTaBICHUS HWHPOPMALUN U
WTIOCTPUPOBATH PEIIaeMbIe 33/1a4i HECIOXKHBIMU CXEMaMH, TUarpaMMaMiy, HHON rpadukoil U ux
KOMOWHAIMSIMH, TIOJ] PYKOBOJICTBOM yUHTEIIS.

Osnadenue yHugepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1) obmienwue:

B X0JIe OO0CY>KAeHHsI Yy4eOHOro MaTepuaia, pe3yabTaToB JabopaTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl M BBICKA3bIBaTh HJIEH, HAIICJICHHBIC Ha
pelIeHre 3aJa4M U oiiepKaHue 01arokeaaTeIbHOCTH OOIIEHUS;

COIIOCTAaBJISITh CBOM CYXJIEHUS C CYXICHUSMH JPYrUX YUaCTHUKOB JIHAIIOTa, OOHAPYKUBATh
pas3Iuyme U CXOJCTBO MO3MLINH;

BBIPA)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTaBIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO ONbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUS, TIPOEKTA).

2) cOBMeCTHas AEATeIbHOCTb (COTPYIHUYECTBO):

NOHUMATh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIbHOW pabOTHI TpH
peleHNH KOHKPETHON (pU3UUeCcKOoil MpoOIeMBbl;

NPUHUMATh 1EIH COBMECTHOW JEeSATENbHOCTH, OpPraHW30BBIBATH JEHCTBHA 1O €&
TOCTIDKEHHIO: paclpeiesisiTh poiid, 0OCYKAaTh MPOIECChl M pe3yabTaTbl COBMECTHOH paboTHl,
0000111aTh MHEHHST HECKOJIBKHUX YETOBEK;
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BBINOJIHATH CBOKO YacThb palOThI, JOCTHras KaudeCTBEHHOTO pe3yibTaTra I0 CBOEMY
HATPABJICHUIO U KOOPJIMHHUPYS CBOU JCUCTBHSI C APYTUMH WICHAMHA KOMaHIbI;

OLICHUBATh KaueCTBO CBOEr0 BKJIaJa B OOIIMH HPOAYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
cOpMyYIIHPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

Ognadenue ynugepcanbHolMu yueOHbIMU PeyIAMUGHBIMU OCUCIGUAMU:

1) camoopraHu3anus:

BBIABIISITH MPOOJIEMBI B KM3HEHHBIX M Y4YEOHBIX CHUTyalUsAX, TPEOYIOUIMX IJIsl peIIeHUs
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATbCA B PA3IUYHBIX TOJXOAAaX NPUHATHS pelIeHU (MHAMBHIyaJbHOE,
MIPUHSTHE PEIICHHS B TPYIIE, IPHHATUE PEIICHUH TPYIIIOii);

COCTaBJIATh AJITOPUTM pelIeHus (PU3MUECKOW 3aJaudl WIM IUIaHA HCCIIEOBAHUS C YYETOM
HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, ITOJT PYKOBOJCTBOM YUHTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHTYyalldd W TpeljiaraTth IUiaH €€ W3MEHEHHs, MPH HEOOXOTUMOCTH IO
PYKOBOJCTBOM YUHTEJIS;

OOBSICHATh TPHUYUHBI JOCTH)KEHUS (HEIOCTH)KEHUS) pPEe3yNIbTaTOB JIESATEILHOCTH, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY;

OILICHUBATh COOTBETCTBUE PE3YJIbTAaTa IEJIH M YCIOBHSIM.

3) SMOLIMOHATBHBIN UHTEJIICKT:

CTaBHUTH Ce0sl HA MECTO JPYroro 4eJOBeKa B XOJE CIIOpa WIH TUCKYCCUH HAa HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUSI U JIOTUKY JIPYTOTO.

4) npuHATHE CeOS U IPYTUX:

IpU3HABaTh CBOE MPAaBO Ha OMIMOKY NP peleHNH (PU3HMUECKUX 3a/1a4 MU B YTBEPKIACHUAX
Ha Hay4YHbIE TEMBI U TAKOE K€ TPABO JAPYroro.

MHNPEAMETHBIE PE3YJIBTATbBI

TpeGoBaHus K NMpeAMETHBIM Pe3yJIbTATAM OCBOEHHMs Y4eOHOro mpeamera «®usukay,
pacnpeaejieHHbIE 10 roAaM 00y4eHusI

Pesynbrathel mo rogam GopMyIUpPYIOTCS TIO MPUHIIMITY JT00ABICHUS HOBBIX PE3YJIBTaTOB OT
roja K rogay (pe3yiabTaTbl OYEPETHOTO rojia M0 YMOJIYAHUIO BKIIOYAIOT PE3yIbTaThl MPEIbIAYIINX
nerT).

7 KJIACC
[IpenMeTrHbIe pe3ynbTaThl HA 0Aa30BOM YPOBHE JOKHBI OTPa)kaTh CHOPMHUPOBAHHOCTH Y
o0yyarolmxcst yMEHHM:

— OpPHUEHTHPOBATHCA B TOHSTHSAX W ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: (PU3UUECKHE U
XUMHUYECKHE SIBIICHUs; HAONIOJCHHe, OSKCIEPUMEHT, MOJeNb, THUIOTEe3d; CIHMHMIIBI
(UBUYECKUX BEIWMYHMH; aTOM, MOJEKYyJia, arperatHbpleé COCTOSIHHSI BelecTBa (TBEpHOE,
KHUJIKOe, Ta3000pa3HOe); MEXaHWYeCKoe [BIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE,
MPSIMOJIMHEHOE),  TPAeKTOpHs, paBHOACHCTByOmas cui, aedopmanus (ymnpyras,
[IaCTUYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCYABI, C OMOpPON Ha AMIAKTHYECKUN
MaTepuan

— pasnuyaTh sBieHUS (Iuddys3us; TEIIOBOE ABMKEHUE YACTHUI[ BEIECTBA;, PABHOMEPHOE
JBWKEHUE; HEPAaBHOMEPHOE JBWKEHUE; WHEpPLHUSA; B3aUMOJICUCTBHE TEI, pagHogecue
MeEPObIX mell ¢ 3aKPenIéHHOU OCbl0 8paujeHus; Tiepeaada AaBleHUs TBEPABIMU TEJIAMH,
KHUIKOCTAMU MW razamu; aTtMocepHoe JaBieHHE; IUIAaBaHHE TEN;, MPEeBpaLICHUS
MEXaHWYECKOW DPHEPrUH) IO ONMHMCAHUIO MX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SABICHUE, TIOCTE MPEABAPUTETHHOTO 00CYKIEHUS C
MeJIarorom;

— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUYECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yrcie pu3nvecKkue SBICHUS B MPUPOJIE: MPUMEPHI ABIKEHUS C PA3IMYHBIMUA CKOPOCTSMHU B
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KUBOW W HEXHMBOW TPHUPOJE; NEHCTBUE CHIBI TPEHHS] B TMPUPOJEC M TEXHUKE; BIIHMSHHE
aTMOC(EepHOTO NaBJICHUS HA JKUBOW OpPraHW3M; IUIABaHHWE PBIO; PHIYAard B TEJE YEIOBEKa;
IpH ITOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC
CBOMCTBA/MpU3HAKK (PU3NUECKUX SBJICHUI C MOMOIIBIO NIEAArora;

OINMCHIBATh M3YyUCHHBIE CBOWCTBA TeNl W (DU3UYECKHUE SIBICHUS, HCIONB3YS (HU3UUECKUE
BEJIMYUHBI (Macca, 00bEM, IIIOTHOCTH BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTH,
CWJIa YOPYTOCTH, CHJIa TSIKECTH, BEC Teja, CWiIa TPEHMs, JAaBieHue (TBEpAOro Tena,
KHUJIKOCTH, T'a3a), BBITAJKUBAIONIAs CHUJla, MeXaHn4eckas paboTa, MOIIHOCTD, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()(UIMEHT TOJEe3HOro MeHCTBUS MEXaHW3MOB, KHHETHYECKas W
MOTEHILIMAaJIbHAsl YHEPrusi) C OMOPOW Ha CXEMy; IpPHU OIMCAHUU PACKPBIBATh (PU3NUYECKUIl
CMBICJT WCHOJB3YEMBIX BEIUYMH, MX OOO3HAYCHHS W EAMHUIBI (U3NYECKUX BEIMYHMH,
Haxooums Gopmyvl, céa3bl8aroOuue OAHHYI0 QUIUYECKYIO BEIUYUHY C OPYUMU BENUYUHAMU,
cmpoums  2papuKku  U3YYEHHBIX 3A8UCUMOCIell Qu3UYecKux 6eauduH C ONOpPOH Ha
IUIAKTUYECKHU MaTepHal;

XapaKTepu30BaTh CBOMCTBA TeJ, (M3MUECKUE SBICHUS W TMPOIECCHI, UCIOJB3Ys IpaBHiIa
CIOXKEHHsT CW (BIONMb OMHOW mpsMOi), szaxou [yka, 3axou Ilackans, 3axon Apxumeoa,
npasuno pasHosecus pviuaza (610Ka), «30J10moe npasunoy Mexamuxu, 3aKOH COXpaHEHUs
MEXaHWYECKOH »JHEepruu; MpH 1TOM JaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aNUCHIBAMDb €20 MamemMamuyeckoe BblpadceHue noo PYKoBOOCMBOM nedazocd C
00cyacoeHuem nianHa pabomoi,

OOBSICHATH (PU3MUYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyallMil NPAaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: MpH TMOMOINM IeJarora BbISBIATH
NPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHME W3 1—2 JOrMYECKUX IIaroB ¢
omopoil Ha 1—2 W3YYEHHBIX CBOMCTBA (HU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pelIaTh TUIIOBBIE pacYETHBIE 3a/1a4l B 1/1eliCTBUE C OMOPOI Ha aJrOPUTM, MIPEIBAPUTEIHHO
pa3o0paHHBIE COBMECTHO C TIENAaroroM, MCIONb3ys 3aKOHBI U (OPMYIIBI, CBS3BIBAIOIINE
¢dbu3nueckre BETMYMHBL: HA OCHOBE aHaJIM3a YCIOBHS 3aJ]a4yM 3alUMChIBATh KPATKOE yCIOBHE,
MOJICTABIIATh (U3HYECKHE BEIUYMHBI B (OPMYIBI W TIPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIC JIaHHBIE, HEOOXOJUMBIC IJISi pELICHHs 3a/ay, OICHMBATh PEATUCTHUYHOCTD
MOJTYYeHHOU (PU3NUYECKON BETUUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPble MOXXHO PELIUTh MPH MOMOIIM (DPU3UYECKHX METOJIOB
MocJie MPeABAPUTEIHHOTO 00CYXKIEHUSI C TeIaroroM; mpu MOMOIIM IeJarora B OMUCaHUH
WCCIICIOBAaHMS BBIJICNATh TPOBEPSieMOe TMPEINoJoXKeHne (THIoTe3y), C OIOpod Ha
OUIAKTUUECKH MaTepual paziudyaTh U HMHTEPIPETUPOBATH MOJNYUYECHHBI pe3ynbTar,
HAXOJUTh TOciie 00CYXKICHHUS C TIeJaroroM OUIMOKK B XOZE OIbITa, JIENaTh BBIBOIBI 110 €ro
pe3ynbTaTam;

YMETh HaXOJUTh C HCIOJIB30BaHHEM IH(POBHIX 00pa30BATEIBHBIX PECYPCOB OMBITHI IO
HAOMIOACHNIO (U3NYECKUX SIBICHUA WM (U3NYECKUX CBOMCTB Tel: (OpPMYIHPOBAThH
MpoBepsieMble MPEATNOI0KEHHUSI, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYIOBaHUS C
OIIOpPO Ha CXEMY, 3alHChIBATh X0/ ONbITa U (OPMYIHPOBATH BBIBOJBI MO/l PYKOBOJCTBOM
neaarora;

BBITIOJIHATH TIPSIMBIE W3MEPEHHUs PACCTOSHHS, BPEMEHH, MacChl Tena, 00bhEMa, CHIIBI U
TEMIIEPATypbl C HCIIOJB30BAHUEM AaHAJOTOBBIX M IM(POBBIX MPUOOPOB C OMOPOH Ha
aNrOpUTM; 3allMChIBaTh I[OKa3aHMs MNPUOOPOB ¢ yuyé€ToM 3aJaHHOM  aOCONIIOTHOMN
[IOTPELIHOCTY U3MEPEHUN;

MPOBOJANTH COBMECTHO C IIE€arOrOM UCCIIEJOBaHME 3aBUCHUMOCTH OJIHOHM (hu3nueckoit
BEJIMYMHBI OT JPYrodl C MCIOJB30BAHMEM MPSIMBIX HW3MEPEHHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO ABIIKYILETOCS Tella OT BPEMEHH JABIIKEHUS TeJa; CUIbl MPeHUs CKONbI’CEeHUs
om eeca mena, kKavecmsea 0o6pabOmMKU NOGePXHOCmerl mei U He3a8UCUMOCU CUbl MPEHUs
om NI0WAoU CONPUKOCHOBEHUs mell; CUIbl YNPY2OCMuU Om YOIUHEHUs NPYIHCUHbL,
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BbIMANKUBAIOWEL CUTLL OM 00bEMA NOSPYHCEHHOU Hacmu mena U Om NIOMHOCMU
HCUOKOCU, €€ He3A8UCUMOCIU OM NIOMHOCMU mead, om 21YOuHbvl, HA KOMOPYIO
nOSPYydCeHo meno, YCI08Ull NIAGAHUs Meil, YCI08Ull pasHo8ecUs pviuaza U 010K08); TOJ
PYKOBOJICTBOM TI€[arora y4acTBOBaTh B IJIAHUPOBAHUHM YI€OHOTO MCCIICIOBaHMsI, COOUPATh
YCTAaHOBKY W BBINIONHATh HW3MEPEHUs, CIeAysd MpeAJIOKCHHOMY IUIaHy, (DUKCHUPOBATh
pe3ynbTaThl TOJYYEHHONW 3aBHCHUMOCTH (M3MYECKHUX BEJIWYHWH B BHUJE MPEJI0KEHHBIX
Tabuuil U TpaduKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM UCCIICI0BaHUS;

— TIPOBOJUTH KOCBEHHBIC M3MEpEHUs (PU3NICCKUX BEIUYHH (TUIOTHOCTH BEIIECTBA YKHIKOCTH
1 TBEPAOrO TeJa; CUila TPEHHUS CKOJBXKEHHS; aBICHUE BO3/yXa; BHITAJIKHUBAIOIIAs CHUIIA,
JeiCTByIONas Ha MOTPYKEHHOE B JKUIKOCTh TENO; KOI(PPHUIIMEHT IMOJIE3HOrO AeHCTBUS
MIPOCTHIX MEXAHU3MOB), CJIEIYs MPEI0KEHHON UHCTPYKIIMU; TIPH BBHITIOJIHEHUH U3MEPEHUI
MO/l PYKOBOJICTBOM IIeJlarora COOHpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYCHUE NCKOMOI BEIUYHMHEL,

— co0nroaTh mpaBuiia TEXHUKH OE€30MacCHOCTH MPU padboTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM
MOCJIE TMPEIBAPUTEITHHOTO OOCYKICHHUS C TIE1aroroM;

— CONOCTABJISITH TMPUHLMUIIBI JIEUCTBUS TMPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, IUHAMOMETP, COOOIIAIOIIMECS COCYABI, OapOMETp, phlYar, MOABIKHBIA H
HETIOABMKHBIA 0JI0K, HAKJIOHHAS TUIOCKOCTh C OTIOPOM Ha TUIAKTHYECKUN MaTepHar;

— XapaKTepwu30BaTh NPUHIIUIGI JCHCTBHUS H3y4ECHHBIX MPHOOPOB M TEXHHUYECKHUX YCTPOWCTB
MoCJIe TIPEABAPHUTEIILHOTO OOCYXKJIEHHS C IeIaroroM ¢ OMOPOM Ha WX OmUcaHUs (B TOM
YyyuCjie: TOJAIIUIHUKY, YCTPONUCTBO BOJOMPOBOJA, THAPABIMYECKUN TMPECC, MaHOMETD,
BBICOTOMEp, TOPITHEBOH HACOC, apEOMETP), MCIOJIb3Yysl 3HAHUS O CBOMCTBAaX (HU3MUECKHUX
SIBIICHUW ¥ HEOOXOAMMBIE (PU3NICCKUE 3aKOHBI M 3aKOHOMEPHOCTH;

— TPUBOAWTH TPUMEPBHl / HAXOAUTh HWHPOPMAIUMIO O MpHUMEpax MPaAKTUYECKOTO
WCIIONB30BaHU (U3MYECKUX 3HAHMK B TIOBCEIHCBHOM JKU3HU JUIsl 0OECTICUCHHS
0€30MacHOCTH TPU OOpalIeHUH C TPUOOPAMU U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHCHHS
3I0POBBS U COOJIIOJICHUSI HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPYXKAIOIIEH cpejie;

— OCYIIECTBJIATH C MOMOIIBIO TeAarora oT00p MCTOYHMKOB WH(popMammuu B ceTH MHTepHET
B COOTBETCTBUU C 3a/JIaHHBIM TOWUCKOBBIM 3alPOCOM, HAa OCHOBE HUMEIOLIMXCA 3HAHUU U
MyTéM CpaBHEHUS PA3JTUYHBIX HCTOYHHKOB BBIICTATH MH(POPMAIIMIO, KOTOpAasl SIBISACTCS
MIPOTUBOPEUYUBOI UITH MOXKET OBITh HEAOCTOBEPHOIA;

— HCIONB30BaTh TPH BBIMOJHEHUH YUYEOHBIX 3aJaHUNl HAYyYHO-TIONMYJIPHYIO JIUTEpaTypy
(DM3UYECKOTO CONEepKaHUsI, CIPABOYHBIE MaTepHalibl, pecypchl ceTu HHTepHeT;, BmaneTh
npuéMaMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUU U3 OJHON 3HAKOBOM
CHUCTEMBI B IPYTYIO;

— Cco3/aBaTh TOJ] PYKOBOJCTBOM Tiefarora ¢ OOCYXKICHHEM IUTaHa paloThl KpaTKue
MMMCbMEHHBIE W YCTHBIE COOOIIEHHWs Ha OCHOBE 2—3 WCTOYHHKOB WH(POPMAIIN
(GU3NYEeCKOro CcoAep)KaHUs, B TOM 4YHCIE MyOJIMYHO JeJaTh KpaTKue COOOIICHUS
0 pe3ynbTaTax MPOEKTOB WM YYEOHBIX MCCIICIOBAHHI; IPU 3TOM IPaMOTHO HCIIONIH30BATh
M3YYCHHBI TOHATHHMHBIA ammapaT Kypca (HU3UKH, CONPOBOXAATh BBICTYIJICHHUE
MpEe3eHTalNECH;

— TIpU BBITIOJIHEHUHM YYE€OHBIX TPOEKTOB W HCCIEJOBAaHUN TI0J] PYKOBOJCTBOM Teaarora
pacnpenensTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTAaBICHHBIMU 3a/JauaMH,
CJICOUTH 3a BBINOJHECHHEM IUIaHA JICUCTBUM, aJCKBATHO OIICHMBATh COOCTBEHHBIN BKJIAJ B
NeATEeIbHOCTh TPYMIbL, BBICTPaUBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUYHUTHIBAS
MHEHUE OKPYKaIOIIHX.

8 KJIACC
[IpenmeTHble pe3ysbTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMHPOBAHHOCTH Y
o0yJaromuxcs yMEeHUi:
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OpPUEHTHPOBATHCS B TIOHATUSAX M ONEPUPOBATH UMU Ha 0A30BOM YPOBHE: Macca M pa3Mephl
MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U MOJEKYJ, arperaTHbleé COCTOSIHHS BEIECTBa,
KPUCTAITMYECKHE W aMOpQHBIC Tella, HACHIICHHBI W HEHACHIIEHHBIA Tap, BIAXKHOCTH
BO3[yXa; TEMIIEpaTypa, BHYTPEHHSS OJHEpPrusi, TEIUIOBOM [BHUraTelb;, 3JIEMEHTapHBIH
AIEKTPUUECKUN 3apsifl, JIEKTPUUYECKOE TOJIE, MPOBOJAHUKUA U JAUDICKTPUKH, MOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nuyath SIBICHHS TIOCJIE€ MpPEABApUTENLHOTO OOCY)KIEHUs ¢ Tenarorom (TerioBoe
pacmmpeHue/cxkaTue, Terionepeaada, TeIIoBOe PaBHOBECHE, CMAayMBaHUE, KAITWILISPHbBIC
SBJIGHUS, WCIApeHHe, KOHJEHCAlus, TIUIaBJIeHUe, KpUcCTaM3auus (OTBepJeBaHUE),
KHUIEHUE, TeIionepeaaya (TemionpoBOIHOCTh, KOHBEKIUS, U3IIYUEHUE); FIEKTPU3ALIMS TE,
B3aMMOJICHCTBUE 3apsAOB, JEHCTBUS DJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBUE MArHUTOB, JEHCTBUE MArHUTHOIO TIOJiI HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIUS) IO ONHUCAHUI0 WX XapaKTepHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOE SBIICHUE;

pacno3HaBaTh C IIOMOIIBIO TMEJarora MpOSIBICHUE H3YyYCHHBIX (U3MUYECKUX SIBICHUN
B OKPY)KaIOIIIEeM MHpE, B TOM uucie (DU3HUYECKHE SIBICHHUS B TPHUPOJC: MOBEPXHOCTHOE
HaTsDKEHUE M KalWUISIPHBbIE SBJICHUS B TMPUPOJIC, KPUCTAIIBI B MPUPOJE, H3IyUYCHUE
CounHua, 3amMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa;
ANEKTPUYECKUE SBICHHUS B aTMocdepe, dJEKTPUYECTBO >KUBBIX OPraHW3MOB; MarHUTHOE
mosie 3emid, apeid IMOIIOCOB, PO MAarHUTHOTO TOJISI JJIS JKM3HU Ha 3eMJie, TMOJISIPHOE
CUSHUE; TPU OSTOM TNEPEeBOAUTh NPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIICISTH
CYyLIECTBEHHbIE CBOMCTBA/MIPU3HAKH (PU3NUECKUX SBJICHUM;

ONMCHIBATh TIOJ] PYKOBOACTBOM TIearora ¢ OOCYXJEHHWEM IulaHa pabOoThl HM3y4YeHHBIC
CBOMCTBa Ten U (hU3MUECKHE SBIICHUS, UCTONb3yd (PU3MUEecKHe BEIWYHHBI (TeMIleparypa,
BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YACIbHAS TEIUIOEMKOCTh BEIIECTBA, YAeIbHas
TEIUIoTa IUIABJICHUS, yIeldbHas TEIioTa MapooOpa3oBaHMs, yIeNbHas TEIUIOTa CrOpaHUs
TOTUIMBA, KOA(D(HUIMEHT TIONEe3HOr0 MACWCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS
BIQXXHOCTh BO31yXa, SJCKTPUYECKUN 3apsij, CHJIa TOKa, JJIEKTPUYECKOE HamNpsKEHUE,
COTIPOTHBIICHUE IPOBOAHMKA, YJEIbHOE CONpPOTUBJIEHHE BEUIECTBAa, pabOTa M MOIIHOCTb
ANEKTPUYECKOTO TOKA); MPU OMHUCAHUU MPABHIBHO TPAKTOBAaTh C TOMOIIbIO Teaarora
(GU3HYECKAN CMBICT HCIIOJIb3YEMBIX BEJIIMYUH, OOO3HAYCHUS W CAMHHIBI (PH3NICCKUX
BEJIMYMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOIIUE NAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH IPAPUKHA U3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;
OIpeNeNIATh TOCJIe NPEeABAPUTENFHOIO OOCYXKIEHHs C TIelaroroM CBOICTBa  Tel,
¢dbusznyueckue SBICHUS M MPOLECCHl, HCIONB3YS OCHOBHBIC MOJIOXKEHUS MOJIEKYIISIPHO-
KMHETHUYECKOM TEOpUU CTPOCHUsI BEIIECTBA, MPUHIMI CYNEPHO3UIMU TMojiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma JIJs yyacTKa IeNH, 3aKOH
Lwcoyna—/lenya, 3aKOH COXPAHEHUS DOSHEPrUM; HPU OATOM HAXOAUTH CIOBECHYIO
(GOpMyNUPOBKY 3aKOHa M €ro MaTeMaTH4YeCKOe BBIPAXKEHHE C OMOpoil Ha IU(pPOBbIE
o0pa3oBaTelbHbIE PECYPCHI;

COOTHOCHUTH TI0JI KOHTPOJIEM TieAarora Gu3n4ecKkre MpoIecchl U CBOWCTBA TEJ, B TOM YUCIE
U B KOHTEKCTE CUTyallMi MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa, MpU MOMOIIM Meaarora
BBISIBJISITH IIPUYMHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTH 00BsICHEHNE U3 1—2 JTOTUYECKHX IaroB
C ormopoil Ha -2 W3y4eHHBIX CBOWCTBA (PU3NYECKHMX SIBICHUM, (PU3MUYECCKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

peuiaTth THUIOBBIE pacy€THbIE 3a7aud B 1—2 JEWCTBUS C ONOPOM Ha alrOpUTM,
[IPE/IBApUTENILHO pa300paHHbIi COBMECTHO C IMEaroroM, MCIOJb3ys 3aKOHBI U (OPMYIIbI,
CBsI3bIBAOIIME (DM3MUECKHE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1aydl 3allMChIBATh
KpaTKO€ YCJIOBUE, BBIABIISATH HEAOCTATOK JIaHHBIX JJIs PEIlIeHUs 3a7a4i, BEIOUPATh 3aKOHbI U
(dbopMyITbl, HEOOXOAUMBIE JIJIsl €€ PEIeHHUs, POBOUThH PACUETHI M CPABHUBATH MOTYUYECHHOE
3HaueHUe (PU3NYECKON BEJTMUMHBI C U3BECTHBIMU JAHHBIMU;

21



UMETh TMPEJICTaBICHUE O MPOoOIeMaxX, KOTOPBIE MOXKHO PEIINTh MPU MOMOIIM (PU3UUECKUX
METOZIOB IIOCJ€ IPEIBAPUTEIBHOIO OOCYXIEHUS C IeJaroroM; HUCIOJb3ys OINUCaHHe
UCCIIEIOBaHMs, BBIICIATh IPOBEPSIEMOE IPEANOIOKEHUE, OLEHUBAaTh IPABHIIBHOCTD
MOpsIIKA ITPOBEJICHUS UCCIIENOBaHNUs, A€JaTh BHIBOBI;

YMETb HaxOJUTh C HCIIOJIb30BAHHEM LU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB OMBITHI IO
HAOIIOACHNIO (PU3MYECKUX SABICHUN WIH (PU3MUYECKUX CBOMCTB TeJ (KAMIIISIPHBIC SBICHHS,
3aBUCHMOCTh JIaBJIEHUS BO3AyXa OT ero oObéMma, TeMIlepaTypbl; CKOpPOCTH Ipolecca
OCTBIBAaHUS/HATPEBaHUS MpPH  M3Iy4YEHHMH OT IBeTa  M3JIy4yarollel/morIomaronen
MIOBEPXHOCTH; CKOPOCTb HCIAPEHHs BOJBI OT TEMIEPATyphl XMAKOCTH M IUIOLIANH €€
MIOBEPXHOCTU; DJIEKTpU3alusl Te€l U  B3aUMOACHCTBHE DJIEKTPUUYECKHX  3aps/I0B;
B3aMMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB, BU3yalW3allds MAarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuTOB; I€UCTBUS MarHUTHOIO MOJIS HA IPOBOAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHura,
CBOWCTBA  3JIEKTPOJBUIATENs IOCTOSIHHOTO TOKa):  (OPMYJIHMpPOBaTh IMPOBEPsSEMbIE
NPENOI0KEHUs, cOOUpaTh YCTAaHOBKY W3 MPEUIOKEHHOIO O0OpYIOBaHHMS C ONOpOM Ha
CXEMY;ONHCHIBATH X0 ONbITa U (OPMYJIUPOBATH BBIBOABI 1101 PYKOBOJCTBOM I1€arora;
UMETh MPEJCTABICHUS O MU3MEPEHHUU TEMIIEPaTypbl, OTHOCUTEIbHOMN BIIAXXHOCTU BO3/yXa,
CHJIBI TOKa, HANpsKEHUS C HCHOJIb30BAHHMEM AHAJIOTOBBIX NPUOOPOB M JIaTYMKOB
Gu3n4ecKUX BEJIMYMH; IPU IIOMOIIM II€arora CpaBHUBATb pE3yJbTaTbl HU3MEPEHUH C
yu€TOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH;

IIPOBOJUTh COBMECTHO C IEAAaroroM MCCIEJOBaHUE 3aBUCUMOCTH OJHOW (pusnueckon
BEJIMYMHBI OT JIpyrod  C UCHOJB30BaHMEM  NPSIMBIX HU3MEPEHUH  (3aBUCUMOCTH
COIIPOTHBIICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAIN MONEPEYHOTO CEUEHUS U yIEIbHOTO
CONPOTHBJICHUS BEIIECTBA IPOBOAHMKA; CHUJIBl TOKAa, WIAYHIETO Yepe3 IPOBOJHUK, OT
HaIpsDKEHUS Ha TPOBOJHUKE; MCCIEIOBAHUE IIOCJIENOBATEIIBHOTO U IApaJIEIBbHOTO
COEIMHEHUI TMPOBOJHUKOB): IUIAHUPOBATh HCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY H
BBITNIOJIHATh M3MEPEHUs IOJ PYKOBOACTBOM II€arora, cieays NpeUIoKEHHOMY IIIaHy,
(UKCUPOBATH PE3yAbTATHI MOJTYYCHHOW 3aBUCHMOCTH B BHJIE TAaOJUIl M TPAPHUKOB, JEIaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIIE0BAaHUs MTOCEe 00CYKICHUS C TIEJarorom;

COOTHOCUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BeNWYUH (ylIeiabHas TeII0EMKOCTh
BEIIIECTBA, CONMPOTUBIICHUE IMPOBOJHMKA, pabdOTa W MOIIHOCTH JJIEKTPUYECKOTO TOKA): C
MIOMOILBIO [I€/1arora IJIaHUPOBATh U3MEPEHUs, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clelys NPEeAI0KEHHON HHCTPYKLINMHU, U BBIYUCIIATH 3HAUEHUE BEJIUYUHBL;

co0uro1aTh MpaBMila TEXHUKU 0€30MacHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM
[0CJIe MPEIBAPUTEIILHOTO 00CYXKIEHUS C MEeAaroroM;

COMOCTABJIATh C IIOMOILNBIO T€jarora MPUHLUIBl JEUCTBUS M3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONMCAaHMs (B TOM YMCJIE: CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUMK DJIEKTPHUUECKON
SHEPI'UH, HIEKTPOOCBETUTEIbHbBIE PUOOPHI, HArpeBaTEIbHbBIC IEKTPONPUOOPHI (IPUMEPBI),
ANEKTPUYECKUE MPENOXPAHUTENH; FJIEKTPOMArHUT, AIEKTPOABUIaTe b MOCTOSIHHOTO TOKA),
UCHOJb3Yysl METOAMYECKUE MaTepuabl O CBOMCTBAaX (PU3MUECKUX SABICHUN M HEOOXOAHUMBIE
¢bu3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh OCJIE MPEIBAPUTEIBLHOIO OOCYXIEHUS C MENaroroM MpOCThIE TEXHUYECKUE
YCTPOMCTBA W HM3MEpUTENIbHbIE TMPUOOPHI 10 CXeMaM W CXEMAaTU4YHbIM PHCYHKaM
(KUIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, JBUraTENlb BHYTPEHHETO
CrOpaHusi, DSJEKTPOCKOI, PEOCTaT); COCTaBJIATh CXEMbl JJIEKTPUYECKUX Lened ¢
MIOCJICIOBATENbHBIM U TAPAJJIENIbHBIM COEJUHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HAYEHMSI HIIEMEHTOB JIEKTPUYECKUX LIETIeH;

MIPUBOJIUTH IPUMEPHI/HAXOAUTh UHPOPMALIHIO O IPUMEpPaX MPAKTUUYECKOI0 MCIOIb30BaHUS
¢u3nvyeckux 3HAHUM B TIOBCEAHEBHOM >KM3HU sl oOecrneueHHs O€30MacHOCTH TpHU
oOpamieHun ¢ npuboOpaMM M TEXHUYECKHMMH YCTPOMCTBAMHM, COXPAaHEHHs 370pOBbs
1 COOJIIOICHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPY>KAIOIIIEH Cpe/Ie;
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OCYILIECTBISTH C MOMOIIBIO MEAarora Mouck HHGopMauu GUu3nIecKoro CoaepKaHus B CETH
HMHuTepHET, Ha OCHOBE HUMEIOIUXCA 3HAHUW M IYyTEM CPaBHEHUS JIOMOJIHUTEIbHBIX
MCTOYHUKOB BBIZICISATH HH(POPMAIIUIO, KOTOpAs SIBISETCS POTUBOPEUYNBOM UM MOKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh IpPHU BBINOJHEHUH Y4YEOHBIX 3a/JaHUi OTOOpPAHHYIO MEJaroroM Hay4HO-
HOMYJSIPHYIO JIUTEPATypy (U3UUECKOTO COJACPIKAHMSA, CIIPABOYHBIE MaTEpUalbl, PECypChI
cetu MHrepHer; BiajeTh MNpuUEMaMU KOHCIEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uHpOpPMallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYryld C OINOPOM Ha aIropuT™M H
YTOYHSIOLIME BOIIPOCHI N1€arora;

CO3/1aBaTh 1107, PYKOBOACTBOM Ilefarora ¢ OOCYXJIEHHEM IUIaHa Pa0bOThl MUCBMEHHBIE U
KpaTKhe YCTHble cOOOIIeHus, 0000mas HHQOpMAlMI0 U3 HECKOJIbKUX HCTOYHHUKOB
(bU3MYECKOTO COJIEpP)KaHUs, B TOM YHCIIE MyOIMYHO MPEACTABIATH PE3yIbTaThl IPOEKTHOM
WM MCCIIENOBATENIBCKOW [EATEIBbHOCTH; IPU 3TOM T'PAMOTHO MCIIOIB30BAaThb W3Yy4YCHHBIN
MOHSITUIMHBIN anmapaT Kypca (pU3UKH, COIPOBOXKAATh BBICTYIUICHUE MTPE3EHTAIIUEH;

IpU BBINOJHEHUH YUYEOHBIX TPOEKTOB W HMCCIEIOBAHUN (DU3MYECKHX IPOLECCOB MOJ
PYKOBOJCTBOM IIe/larora pachlpeiessTh OOf3aHHOCTH B TIpyIINEe B COOTBETCTBUM C
IIOCTaBJICHHBIMM 3aJladaMU, CJICIUTh 3a BBIIIOJIHEHUEM IUIaHA JCUCTBUI U KOPPEKTHUPOBATH
€ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIN BKJIaJ B AEATEIbHOCTb IPYIIIBI; BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJCHCTBUE, MIPOSBIISISI TOTOBHOCTH pa3pemarb KOH(IUKTHI.

9 KJIACC

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Y

oOyJaromuxcst yMeHH:

OpPUEHTHPOBATHCS B MOHATUSAX M ONEPUPOBATh MU Ha 0A30BOM ypOBHE: cHCTEMa OTCYETa,
MaTepuajbHasi TOYKA, TPACKTOpPUS, OTHOCHUTEIBHOCTh MEXAHWYECKOTO JIBUKEHMUS,
nedopmanus (ymnpyrasi, IJacTHUECKas), TPEHUE, YEeHmpOocmpeMumenbHoe YCKOpeHue,
HEBECOMOCTb U IEPETPY3KH; LEHTP TSHKECTU; aOCOJIOTHO TBEPAOE TENO, LIEHTP TAKECTU
TBEPAOrO Tela, paBHOBECHE; MEXaHMYECKHE KoyieOaHWs U BOJHBI, 3BYK, HH(Pa3BYK
U yIAbTPa3ByK; AJIEKTPOMAarHWTHbIE BOJIHBI, IlIKajJa 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTb, CHEKMpPbl UCNYCKAHUS U noz2noujenus; anbda-, 6eta- u
ramma-u3J1ydeHus, U30TONBL, SJepHas YHEPreTHKaA;

COOTHOCHUTH SIBIICHUS TIOCTIE MPEIBAPUTEIHLHOTO 00CYKIEHUS C TIeAaroromM (paBHOMEPHOE U
HEpPaBHOMEPHOE  NPSIMOJIMHEMHOE  JBUKEHHE, pPaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TaJeHHE TeJl, paBHOMEpPHOE JBIKEHHE 110 OKPY>KHOCTH,
B3aMMO/JICHCTBUE TE€J, pEaKTUBHOE JIBI)KEHHUE, KojebaTeabHOe ABMKEHUE (3aTyxarouiue U
BBIHY)KJICHHbIE  KOJIeOaHUs), PpE30HAHC, BOJHOBOE JIBUXKEHHE, OTpPAKEHHE 3BYKa,
MPSIMOJIMHEITHOE pacpOoCTpaHEeHUE, OTPAKEHUE U MIPEJIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE
OTpa)KeHHE CBETa, pa3jiokeHUe OEJIoro CBeTa B CIIEKTP U CI0KEHUE CHEKTPaIbHBIX L[BETOB,
JUCIepcusi CBeTa, ECTECTBEHHAsI PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTpa
U3IY4YEeHHUs1) 10 ONMCAHUI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JTaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh C TIOMOIIbIO TIEarora MpPOSBICHUE HW3YYCHHBIX (U3UYECKUX SIBICHHUN
B OKpY’KarolieM Mupe (B TOM 4ducie pU3NUecKue sIBICHUs B IPUPO/IE: MPHIUBBI U OTIIHUBHI,
nBukeHne 1iaHeT CoONHEYHOM CHUCTEMBbl, PEaKTUBHOE JBH)KEHUE >KUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPACEHHE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 1XO,
[[BETa TeJ, ONTHYECKHE SBIEHUS B MpHpPOJAE, OMOIOrMYecKoe MAEeWCTBHE BUAMMOIO,
yIbTPadUOIETOBOTO U PEHTI€HOBCKOIO M3JIYYEHH; eCTECTBEHHBINH paloaKkTUBHBIN (oH,
KOCMUYECKHE JIy4yd, paJMOAaKTUBHOE MW3JIYY€HHE MPHUPOJIHBIX MHHEPAJIOB; JIeHCTBUE
pPaAMOAKTUBHBIX H3JIyYEHUI Ha OpraHW3M 4YeJOBEKa), MPH 3TOM IOJ PYKOBOJICTBOM
nejarora MepeBOAUTh MPAKTUYECKYI0 3aJady B Y4YeOHYIO, BBLACNATH CYIIECTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3UUECKUX SIBICHHIA;
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OMMKCHIBATh TIOJI PYKOBOJCTBOM TIiearora ¢ OOCYXKJICHHEM IUilaHa pPaOOThl W3YyYCHHBIC
CBOMCTBA Tel M (U3NYECKUE SBICHUS, UCIONB3Ys (PU3NUYECKHE BEIMYMHBI (CpenHss U
MTHOBEHHAsi CKOPOCTh TeJjla MPU HEPABHOMEPHOM IBMIKEHUH, YCKOPEHHE, NEpeMEICHHE,
MyTh, YIJIOBasi CKOpPOCTb, CHJIAa TPEHUS, CWJIa YIPYroCTH, CHUJA TSKECTH, YCKOpEHHE
CBOOOJHOTO TaJeHHs, BEC TeJa, UMITYJIbC TeJla, UMITYJbC CHIIbI, MEXaHHUYEeCcKas paboTta u
MOIIIHOCTb, MOTEHLUAJbHAsl DSHEPIrHsl Teia, MOJHATOIO HaJ MOBEPXHOCTHIO 3EMIIH,
NMOTCHIMAJIbHAsA SHCPIUa coKaTou MPY>XUHbI, KHHCTHUYCCKAsA SHCPrud, MojiHasd MCXaHUUCCKasd
SHEprusi, MepHoj U YacToTa KojieOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, MOKAa3aTellb MPEJIOMIICHUS CPENbl); MIPU OMUCAHUHU C MOMOILIBIO0 YUUTEIS
MPAaBWJIBHO TPAaKTOBaTh (DU3MYECKH CMBICT HCIHOJIB3YEMbIX BEIMYMH, OOO3HAYCHHS U
CAUHUIIBI (1)I/IBI/II-IGCKI/IX BCJINYHH, C OHOpOﬁ Ha MCTOAUYCCKHUX MaTCpual HaXOAWUTb
(GbopMyIbl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEIUYHUHY C JAPYTMMH BEITUYHMHAMH,
CTPOUTH TPAPUKH U3YyUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYHH;

XapaKTepu30BaTh IMOCIE TMPEIBAPUTEIBLHOIO OOCYXKICHHS C TeIaroroM CBOWMCTBa Tel,
¢dbuznyeckue SBICHUS U TPOILECCHI, HCIOJB3YS 3aKOH COXPAHEHHUS HHEPTUH, 3aKOH
BCCMUPHOTO TATOTCHHA, MNPUHOWII CYHNCPIO3UIWNU CHWJI, HOPUHOUII OTHOCUTCIBHOCTU
lanunest, 3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS HWMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
IIPEJIOMJIEHUSI CBETA, 3aKOHBI COXpPAHEHMs 3apsAI0BOIO W MAcCOBOI'O YHCEN IPHU SIAEPHBIX
peakuusx; Ipyu 3TOM HAXOAUTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €ro MaTeMaTHYeCKOe
BBIpaKEHHUE C ONIOPON Ha IIU(PPOBbIE 00pa30BATENbHBIE PECYPCHI;

COOTHOCHUTH TOJI KOHTPOJIEM TeAarora Gu3n4eckue mpoIecchl U CBOWCTBA TN, B TOM YUCIIE
U B KOHTEKCTE CUTYaIMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIAThH MPU TOMOIIU
neaarora MpUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH OG'bSICHGHI/Ie u3 2—3 JIOrHYecKHuX
IIaroB C OMOPOM Ha 2—3 M3YYECHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

pemath THUMOBBIE pacyéTHbIE 3adaud B 1-2 JeCTBHS ¢ OMOpPOW Ha aJrOpUTM,
[IPE/IBAPUTENIBHO  Pa300paHHbII COBMECTHO C, HCIOJB3YS 3aKOHBI M (OPMYIIbI,
CBsI3bIBAIOIIME (DM3MUECKHE BEIMYHMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 33/1a4d 3alMCHIBAThH
KpaTKO€ YCJIOBUC, BBIABJIATL HEAOCTAOIINE WU N30BITOYHBIE JaHHBIC, BLI6HpaTB 3aKOHBI U
dbopMyIbl, HEOOXOUMBIEC AJISl PEHICHMS, MPOBOAUTH PACUEThl M OIIEHUBATH C IMOMOIIBIO
YUUTEIS PEaTUCTUIHOCTD TOJTYYEHHOTO 3HAYCHUST (PU3NIECKON BETUUNHBL,

UMETh TPeJICTaBICHUE O MpobieMaX, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (PU3HUECKUX
METOJIOB; HCIIOJIb3Yysl OMHCAHUE HUCCIEIOBAHMS, MOCJIE MPEIBAPUTEIBLHOTO OOCYXKICHHS C
neaaroroMm BbBIACIIATE IMPOBEPACMOC MPCAINOJIOKCHUC, OLUCHUBATL IMPABUJIBHOCTL IOPAAKaA
MIPOBEJICHUS MCCIIEOBAaHUS, ETATh BHIBObI, HHTEPIPETUPOBATh PE3yAbTaThl HAOIIOICHUI
U OIIBITOB;

yMETh HAXOIUTh C HUCIOJB30BaHUEM IH(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB OMBITHI MO
HaOMIOJICHUI0 (U3MUECKUX SIBJICHUN WM (U3UYECKUX CBOMCTB Tel (M3y4CHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHWs] SHEPrHM; 3aBUCUMOCTh IEpHOAA KoyieOaHUH
MPYXUHHOTO MasTHHKA OT MacChl Ipy3a M KECTKOCTH NPYKHHBI M HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJibIX KOJeOaHWH; MPSIMOIUHEHHOE pacCIpOCTPAHEHUE CBETA, PA3IOKECHUE
0enoro cBeTra B CHEKTP; M3YUYEHHE CBOWMCTB M300pa)K€HUsS B IJIOCKOM 3€pKajie U CBOWCTB
M300paKeHUs TIpeIMeTa B COOMpAloIel JIMH3e; HAONOIEHNE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB M3IY4YCHHS): CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3 H30BITOYHOro Habopa
00OpyIOBaHUsI C OINOPOH HAa CXEMY;ONMUCHIBATH XOJ OIBITA W €ro pe3yibTaThl,
(bopMynupoBaTh BBIBOJIBI MO PYKOBOJCTBOM I€arora;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUI0 TIPSIMBIX U3MEPEHUH, OTIPEIETIsisA CpeiHee 3HAUCHHE
U3MEPSIeMOIl BENIMYMHBI ((OKYcHOe paccmosiHue cobuparowel JuH3bl);, 0OOCHOBBIBATH
BBIOOp crIoco0a M3MEPEHUS/U3MEPUTEITLHOTO TIPHOOpa;

MIPOBOJMTH COBMECTHO C TIEJaroroM HCCIICIOBAaHHE 3aBHCUMOCTCH (PU3NUCCKUX BEIUIHH
C UCMOJB30BAHUEM TMPSIMBIX HM3MEPEHUH (3aBUCUMOCTh TYTH OT BPEMEHH TMIpH
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PaBHOYCKOPEHHOM  JIBIDKEHMM ©0€3 HadyaabHOM CKOpPOCTH; Iepuoja  KoJjeOaHuii
MaTeMaTHYEeCKOTO MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJia OTPAKEHHUS CBETa OT yIiia
NaJICHUSI U yIJia MPeJoOMJICHHUS OT yrijla MaJeHus): mociie 00CYKACHUs MOJ PYKOBOACTBOM
nejarora IJIAaHUPOBAaTh HCCJEIOBAHUE, COOMpPATh YCTAaHOBKY, (PUKCHUpPOBATH PE3YJIbTATHI
MOJTyYEHHOM 3aBUCHUMOCTH (U3UUECKUX BEJIMYMH B BUAE TaOIUI U rpaduKoB, AenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICIOBaHUS,

COOTHOCHTH KOCBEHHBIE U3MEPEHUS (PU3MUYECKUX BETHUUH (CPEAHSISI CKOPOCTh U YCKOPEHHE
TeJla NpU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOJIHOrO MajeHus, KECTKOCTh
NPY>XUHBI, KO3 (OUITUEHT TPEHUS CKOJIBKEHUS, MEXaHW4YecKas padoTa M MOIIHOCTb, 4aCTOTa
U Tepuoj] KojJeOaHWi MaTeMaTHYecKOro M MPYKHMHHOTO MAasTHHKOB, ONTHYECKas cuia
coOuparomied JUH3bI, PAJAMOAKTUBHBIM (OH): C TIOMOIIBIO TIeJarora IUIAHHPOBATH
M3MEpEeHus; COOUpPaTh IKCHEPUMEHTAJIbHYIO YCTAHOBKY WM BBITIOJNHATH HU3MEPEHHS, CIEIYS
NPE/UIOKEHHOW ~HMHCTPYKIMH; BBIYUCIATH 3HAUYEHUE BEJIMYUHBI M aHAJTU3UPOBATH
MOJIy4YEHHBIE PE3YAbTAThl C YUYETOM 3a/IJaHHON MOTPEIIHOCTH U3MEPEHU;

coOroaTh MpaBuiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM
1ocJie MpeIBapUTEIILHOTO 00CYXKIEHUS C MeAaroroM;

COIIOCTABJSATh C IOMOIIBIO II€larora OCHOBHbBIE MPHU3HAKM H3YUEHHBIX (DU3MYECKUX
MojIeiel: MaTepuabHas TOUKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIyd,
TOHKasl JIUH3a, IUIaHETapHas MOJIENIb aTOMa, HYKJIOHHAsi MOZENIb aTOMHOIO si/jpa C OMOpon
Ha METOJUYECKHE MaTepHallbl;

XapaKTepu30BaTh MOCIE MPEIBAPUTEIHHOTO OOCYKIACHHUS C TIeIaroroM MPUHIIMIIEL JeHCTBUS
M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOM Ha MX OMUCAHUS (B TOM YHCIE:
CIMIOMETp, AATYMKH TOJOXKCHHUS, PACCTOSHUS W YCKOPEHHs, pPaKeTa, d3XOJOT, OYKH,
nepuckon, (QoroanmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, TO3UMETp, Kamepa
BunncoHna), ucmonb3ys nudpoBsie 00pa3oBaTelIbHBIC PECYPCHI;

UCIOJIb30BaTh IO/l PYKOBOJACTBOM IE/Jarora CXeMbl U CXEMaTHYHBbIE PUCYHKH HM3yYEHHBIX
TEXHUUYECKHUX YCTPOICTB, U3MEPUTENBHBIX MPHUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpHU
peleHNH y4eOHO-TIPAaKTHYECKUX 3a7ad; ONTUYECKHE CXEMBI IS TIOCTPOCHUS N300paskeHHM
B IUIOCKOM 3€pKajie ¥ coOUparouiei JuH3e;

MIPUBOJIUTH MTPUMEPHI/HAXOIUTh HHPOPMAIIHIO O TIPUMEpPaxX MPAaKTUIECKOTO UCIOIB30BAHMUS
¢u3nUeckux 3HAHUM B TIOBCEAHEBHOM >KM3HU i oOecrneyeHHs O€30MacHOCTH NpU
oOpamieHMM ¢ TpUOOpaMH W TEXHWYECKHMMH YCTPOHCTBAMH, COXPAaHEHHS 3I0POBBS
1 COOJIIOIEHHS] HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYIKaIOIIeH cpefe;

OCYIIECTBIATh TMOJA PYKOBOACTBOM TMedarora Tmouck uHbopMmanmuu (U3HYECKOTO
colepxaHuss B ceTH VIHTEpHET, CaMOCTOSATENbHO (OPMYIHpPYS ITOMCKOBBIA 3armpoc,
HaXOJUTh MYTH OIpPEIEICHUs JOCTOBEPHOCTH IOJYYEHHOM HH(OpManum Ha OCHOBE
MUMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIBHBIX HCTOYHUKOB;

UCTIOJBb30BaTh TPU BBITIOJHEHUH Y4YEOHBIX 3aJaHUM OTOOpaHHYIO MEAaroroM Hay4yHO-
MOMYJSIPHYIO JIUTEPaTypy (U3HUECKOro COAepKaHUs, CIPaBOYHBIE MaTepHallbl, PECypCHI
cetu MurepHer; Biazerb npuéMamMH KOHCIIEKTUPOBAaHHS TEKCTa, IpeoOpa3oBaHUs
uHbOpMallMd W3 OJHOM 3HAKOBOM CHCTEMBI B JPYI'yI0 C OINOPOH Ha ajropuT™M H
YTOUYHSIOIIME BOMPOCHI MEAarora; Co3/1aBaTh MOJI PYKOBOJACTBOM I€arora ¢ 00CyXIeHHEM
I1aHa paboThl MMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAaIMK U3 HECKOIBKUX
HCTOYHUKOB (PH3MUECKOTO CONEpPKAaHUSA, MyOIMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOU
WIH KCCJEeN0BATENbCKOM JESATENIbHOCTH; MPH 3TOM TI'PaMOTHO HCHOJB30BaTh H3YYEHHBIH
MOHATUIHBIN ammapar u3yd4aeMoro pasfena (U3MKH M CONPOBOXKIATH BBICTYIICHUE
npe3eHTaIuel ¢ ydéToM 0COOEHHOCTEN ayUTOPUHN CBEPCTHUKOB.
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TEMATHUYECKOE ITNIAHMPOBAHUE

7 KJIACC (68 u)

TemaTu4eckni OcHoOBHBIE BH/IbI 1eITEILHOCTH Y4aIIHXCS
OcHoBHoOe coJep:kaHue . N
0,10k, TEMa (Ha ypoBHe y4yeOHBIX AeiicTBUI)
Paznen 1. ®u3nka u eé poJib B IO3HAHUM OKPY:Kal0IIero Mupa (6 1)
duznka — Oum3uka — Hayka O 1pupone. SIBieHus | BelsiBieHMe OCHOBHBIX Pa3IWUMid MPH MOMOIIM MHeJarora MeXAy (H3MYECKUMH W XHMHYECKHMHU
Hayka o npupoge | npupoast  (MC®).  @dwusmueckue  sBnenus: | npespamenusmu (MC — xumus).
(2 9) MEXaHWYeCKHe,  TEIUIOBBbIE,  JIEKTpUUecKue, | Pacro3HaBaHme M KiaccuUKalus TOcie OOCYKAEHHS C IEeJaroroM INpH IMOMOIIM HAaBOSIINX
MarHUTHBIE, CBETOBbIC, 3BYKOBBIE. BONPOCOB  (DM3MYECKUX SBICHUI: MEXaHWMUYECKHX, TEIUIOBBIX, OJJICKTPUYECKUX, MArHUTHBIX
" CBCTOBBIX.
Habmtonenune u onucanmne Gpu3ndeckux IBICHUNA Ha 6a30BOM YpOBHE.
duznyeckue duznyeckue BEJIUYUHBI. W3mepenne | OmpeneneHne MPHU MOMOIIH MIEIarora IeHbI IeICHHUS MKAIbl K3MEPUTEIBHOTO TPUbopa.
BeJIMUMHBI (2 4) | usndeckux BEJIMYHH. Qusuueckue | VI3amepeHue mo oOpasiy Moja PyKOBOACTBOM IIE€AArora JMHEHHBIX pa3MepoB Tl M MPOMEXYTKOB
npubopwi’Tlozpewirnocme usmepenuii. | BpEMEHH C y4ETOM NOTPEIIHOCTEH.

MexyHapoHas CUCTeMa eIHHULL.
,Zlemoncmpauuu7
1. MexaHu4ecKue, TEIUIOBbIC, JJICKTPHUYCCKHE,
MarHUTHBIC, CBETOBEIC SBIICHUS.
2. ®duzuyeckre NpudOpsI U MpoIieaypa MPsIMbIX

U3MEPEHUH  aHAIOrOBBIM M UH(PPOBBIM
npudOpoOM.
Jlabopamopnsie padbomol u onvimel.
1. Onpenenenne LICHBI JICIICHUS
HU3MEPUTETHHOTO npubopa (ucmonb3ys
TEXHOJIOTUIECKYIO KapTy KCIIEPUMEHTA).
2. H3MepeHne pacCTOSHHIA.

W3mepenne no oOpasiry moJ pyKOBOACTBOM Ieiarora 00béMa JKUAKOCTH U TBEPAOTO Tea.
Uzmepenre no oOpasiy moa pyKOBOJCTBOM IIeJarora TeMIepaTypbl NPU HOMOIIM YKUAKOCTHOTO
TCPMOMETpA U JaTYHUKA TEMIICPATYPHI.

BrimosHeHHe HECTOXKHBIX TBOPYECKMX 3aJaHMH C ONOpOH Ha aJrOpHUTM, IPEABAPUTEIIHLHO
pa3oOpaHHBII C TMEZaroroM MO TIOHWCKYy CHOCOOOB WM3MEpeHHs] HEKOTOPBIX (PH3MUYECKHIX
XapaKTepUCTHK, HAPIMEP, Pa3MEPOB MaIIbIX 00BEKTOB (BOJIOC, TIPOBOJIOKA), YAAIEHHBIX 00BEKTOB,
OOJIBIIMX PACCTOSIHUM, MaJbIX IPOMEXYTKOB BpeMeHH. OOCYxK/IeHHe TpearaeMpix crioco0oB.

® MC — 5J1eMEHTbI COZIepIKAHMNS1, BKIIOUYAOIINE MEKIIPEAMETHBIE CBSI3H, KOTOPHIE IOAPOGHEE PACKPHITHI B TEMATHYECKOM ILIAHHPOBAHHH.
6KprI/IBOM 0003HaYEH YUeOHBINH MaTeprall, KOTOPHIA H3y9aeTcsl, HO He BEIHOCUTCS Ha IIPOMEXKYTOUYHYIO 1 HTOTOBYIO aTTECTAIIHIO.

7Bee JlemoHctpaimu u JlaGopatopHble paGOThI, HPEACTaBICHHBIC B COICPKAHWM, AOMYCKAeTCA(MOXHO) NPOBOAUTB, HCIOIb3ys HH(MOPMALMOHHBIC M 3JIEKTPOHHBIE TEXHOIOTHH (LH(POBbHIC

00pa3oBaTelbHBIE PECYPCHI).

26




3. Uzmepenne  o0béma
TBEPIOTO Tena.

4. Onpeodenenue pazmepos Manbix mei.

5. W3mepenne Temrieparypbl NpU MOMOLIH
KHIKOCTHOTO  TepMOMeTpa M JaT4hKa
TEMIIEepaTypHl.

6. Ilpogedenue uccrnedosanus no nposepke
2unomesvl:  OANbHOCMbL — NOAEMA  WApuxda,
NYWEHHO20 20PU3OHMATLHO, meM Oonblue, Yem
bobULe BbICOMA NYCKA.

KHUIKOCTH u

EcrecTBenHo-
HAy4HbIH MeTO
no3HaHus (2 4)

Kak ¢u3uka u npyrue ecrecTBEHHbIC

HAyKM  W3ydYaroT npupoay. Ecmecmeenio-
HayuHvlll ~ MemoO  NO3HAHU:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 6ONPOCA, BbIOBUINCCHUE

eunomes, 3IKCNEPUMEHM NO NPOBepKe 2unomes,
obvscHenue Habnooaemozo saerenus. Onucanue
Qusuneckux asieHull ¢ NOMoubIo Mooeell.
[Tpenmet ¥ MeTOABI HDU3HKH.
Jemoncmpayuu
1. Omnpenenenue NOrpemIHOCTH
SKCHEPUMEHTA.

BbIZlBI/I)KeHI/le TUTIOTE3 MOCJIC MPEABAPUTEIILHOTO O6Cy)K£leHI/I}I C Iegarorom, O61)${CH§IIOLHI/IX MIPOCTBIC
SIBIICHUS], HATIpUMep:

— MOYeMY OCTaHABIUBAETCS JABIKYIIEECS 110 TOPU3OHTAIBLHOM MOBEPXHOCTHU TEJNO;

— MOYEMY B KapKyI0 IIOTOAy B CBETJION OJEKIE NPOXIaaHEH, YeM B TEMHOM.

Br160p crioco0OB MpOBEPKH THITOTE3 U3 MPETIOKEHHBIX ITeJarOTOM.

HaGmonenvne mpeuioKeHHBIX TeIaroroM HCCIeIOBaHUK MO0 MPOBEpPKE KaKOH-THOO0 THIOTE3bI,
HampuMep: JTaTbHOCTh MOJIETAa IIAPWKA, MYIMICHHOTO TOPH30HTANBHO, TeM OOoJbIIe, 4eM OoJbIe
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C WENaroroM NPOCTEHIIUX Mopaened (QHU3MUECKHX SBICHUN (B BHIE
PUCYHKOB HJIM CX€M ), HAPUMEDP MaJeHHUEe MpeIMeTa; NPSMOIMHEHHOE PaCIIPOCTPpaHEHUE CBETA.

Pa3nen 2. IlepBona

YajibHbIe CBeIeHUsI 0 CTPOEHUH BeulecTBa (5 )

Crtpoenne
BemecTBa (1 u)

CrpoeHue BellecTBA: aTOMBI M MOJIEKYIBI, UX
pasmepuvl. Onvimul, 00KA3bI8AIOUUE OUCKPEMHOE
cmpoenue geujecmaa.

Jlabopamopnuvie pabomut u onvimul®.

1. Onenka nuamerpa aToMa METOIOM PATOB (C

WCTIOJBb30BaHueM (hoToTpadmii).

HaOnronenue u nHTEpIpeTanyst COBMECTHO C I1EJarOroM OIIBITOB, CBUACTENILCTBYIONIMX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPECHNUEM Pa3IMYHBIX BEIIECTB B BOJIE.

OueHKa MPU TOMOILM TEXHOJIOTMYECKOH KapThl pa3MEepOB aTOMOB M MOJIEKYN C HCIIOJIb30BaHHEM
(oTorpaduii, TOTyIeHHBIX Ha aTOMHOM CHJIOBOM MHUKpockore (ACM).

Omnpenenenue Nocie NpeJBapUTEIbHOIO 00CYXKISHNUS ¢ IeJaroroM pa3MepoB MaJIbIX Tell.

JABuxenue

U B3aMMOJIEHCTB
He YacTui
BemiecTnBa (2 4)

JBmkeHne yacTul BemiecTBa. CBS3b CKOPOCTH
JIBIKEHUS YacTHUIl ¢ TeMIieparypoil. bpoyHoBckoe
IBIKeHue, muddysus. Bsaumoodeiicmeue wacmuy
sewjecmea: NPUMAICeHUe u OMmankueaHue.

Habmonenue n o0bpsicHEHHE TP TOMOIIH TT€AAarora OpOYHOBCKOTO JIBIKCHHS W SBJICHHUS AUPDY3UH.
[IpoBenenne n oObSICHEHUE C ONMOPOH HA ANTOPUTM, NPEIBAPUTENIHLHO Pa300paHHbBIN C IelaroromMm
OTIBITOB TI0 HAOIIOCHUIO TEIIOBOTO PACIINPEHHS Ta30B.

[IpoBenenne u OOBSCHEHHE OIBITOB C ONOPOM Ha AITOPUTM, IPEIBApUTENBHO Pa3oOpaHHBIA C

8 31ech U Janee NPUBOAUTCS PACIIMPEHHBIH IIepeYeHb JIa00PaTOPHBIX PadOT U OIBITOB, U3 KOTOPOTO YUUTEIb AeNIaeT BHIOOP 10 CBOEMY YCMOTPEHHIO H € Y4ETOM CIIMCKA SKCIIEPUMEHTAIbHbIX 3a/laHuH,

nperaraeMsix B pamkax OI'D mo usmke.
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Hemoncmpavuu
1. HaGmoeHne OpOyHOBCKOTO JABUIKEHHSL.
2.Habmoaenue quddysuu.

3.Habnwooenue  saenenutl,  0OBACHAIOUWUXCS
NPUMANCEHUEM U OMMATKUBAHUEM YACTIUY
seujecmea.

Jlabopamopnuvie pabomot u onvimaol

1.0yenxa ouamempa amoma memoodom psooe
(c ucnonvzoeanuem omoepaguii).

2.0mBITBI 10  HAOIIONEHUIO
pacuIMpeHus ra3os.

3. OnbITEl 10 OOHAPYKEHHIO NEUCTBHS CHII
MOJICKYJISIPHOTO HPHTSIKECHHSL.

TCIIJIIOBOTO

ncaarorom 1o O6Hapy)KeHI/IIO CHJI MOJICKYJIAPHOTO NPUTSXKCHUSA U OTTAJIKUBAHUA.

ArperartHbie
COCTOSTHUSI
BelecTna (2 4)

ArperaTHbie COCTOSHHS BELIECTBA: CHIPOECHUE
2az08, JrcudKocmen u meépovix
(Kpucmannuueckux) men. Bzaumoceasv medxncoy
CBOUICMBAMU  BEUJECIE 6 DA3HBIX ACPE2AMHbIX
COCMOSIHUAX U UX  ATNOMHO-MOJIEKYISAPHbIM
cmpoeHuem. Ocobennocmu azpe2ammuix
COCMOAHUL 800b.

JHemoncmpavyuu

1. Habmronenue nuddysuu.

OnucaHne TOJ PYKOBOJICTBOM Tiemarora (C HCIOJB30BAHMEM IPOCTBHIX MOJENCH) OCHOBHBIX
pa3IMumii B CTPOCHUU ra30B, KHUIKOCTEH U TBEPIBIX TEII.

HavanpHple mpencTaBieHMsT O MO CKUMAEMOCTH JKHAKOCTEH ¥ TBEPOBIX TeJ, OOJBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YPOBHE O] KOHTPOJIEM IEAarora 0 CoXpaHeHUH (OpMbI TBEPIBIX Tl U
TEKYUECTH KUIKOCTH.

Ha6J'HO)IeHI/Ie 3a OIIbITAMH, JOKa3bIBaAKOIINMHU, YTO B TBép]lOM COCTOSIHMHM BOJbI YaCTHUIIbI HAXOOATCA
B CpPEIHEM HajbIlle APYT OT Apyra (IUIOTHOCTH MEHBIIIE), UM B KHUIKOM.

YcraHOBJIEHHE C OMOPOW HAa MUIAAKTHYCCKUA MaTepuan MPOCTHIX B3aUMOCBS3CH MEKIY
0COOEHHOCTSIMH arperaTHBIX COCTOSHHHA BOZIBI M CYIIECTBOBAaHHEM BOJHBIX opranm3MoB (MC —
Ouosnorusi, reorpadus).

Paznen 3. /IBu:kenue u B3aumosaeiicrsue e (21 4)

MexaHnuyeckoe
nBuzkenue (3 4)

MexaHudeckoe JBWKeHUE. PaBHOMEpHOE WU
HepaBHOMepHOe nBIKeHHe. Ckopoctb. Cpeduss

CKOpOCMb  NpPU  HEPABHOMEPHOM  OBUNCEHUU.
Pacuér nytu 1 BpeMeHH IBHKEHUS.
Hemoncmpayuu
1. HabmoneHne MEXaHMYECKOTO ABHIKEHHS
Tena.
2. I3smepeHre  CKOPOCTH  MPSIMOJHHEHHOTO
JIBHDKCHHUSI.
Jlabopamopnuie pabomul u onvimol
1. OnpeznencHue  CKOPOCTH  PaBHOMEPHOTO

IBIDKCHUS (IIaphKa B XHUIKOCTH, MOJEIH

HUccrenoBanne paBHOMEPHOTO JBIKCHUS W OMPEACICHHE €ro MPHU3HAKOB IIOCIE MPEIBAPUTEIEHOTO
00CYXICHHS C TICIArOroM.

Habnromenne HepaBHOMEPHOTO ABIKCHHS U OMIPEACICHNE €TO OTINYNI OT PABHOMEPHOTO IBIKCHHUS
T0CJIe TPENIBAPUTEIBHOTO 00CYXKICHNUS C TIEJarOrOM.

PerieHre THMOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBHUS C OMOPOW HAa AJTOPHTM, MMPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIarOroM Ha OIPEIE/ICHUE MyTH, CKOPOCTA M BPEMEHU PAaBHOMEPHOTO
JBIDKCHUS.

AHamu3 npy IOMOIIY ITeAarora rpa)uKoB 3aBHCUMOCTH ITyTH ¥ CKOPOCTH OT BPEMECHH.
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AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).

2. OmpeneneHne cpenHen CKOpOCTH
CKOJIbXKEHMs1 Opycka WM IIapuKa [0
HAKJIOHHOH TJIOCKOCTH.

HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBnenue HHEPITHH. 3axon uHepyuu.
Bzaumooeiicmsue men rxax npuuuna usmeHeHus
ckopocmu  Osudcenuss men. Macca raxk mepa
unepmuocmu mena. IlnotHocTs BemectBa. Cea3v
NJIOMHOCIU C KOIUYECMEOM MOJIEKYI 8 eOUuHuye
0b6véma sewecmaa.

JHemoncmpayuu
1. HaGnroeHue sIBJICHUST HHEPIIUU.
2. HabmroneHrie M3MEHEHHST CKOPOCTH  IIPH
B3aMO/ICHCTBUU TEJI.
3. CpaBHeHHE Macc 10 B3aUMO/ICHCTBHUIO TEl.

OObsicHeHHEe TIpH TOMOIIM TEXHOJOTMYeCKOW KapThl M TeJarora ¥ IMPOTHO3UPOBAHUE SIBICHH,
0OYCIIOBIICHHBIX MHEPLUEH, HAPUMEP: YTO MPOMCXOAUT MPU TOPMOXKCHUH HIIM PE3KOM MAaHEBpE
aBTOMO6I/lHﬂ, HO‘ieMy HCBO3MOXHO MI'HOBCHHO HperaTl/ITb JBHWXKCHHUE HA BCJIIOCUIICAC UJIKM CAMOKATE
HT. 1.

Habnromenne u 0a30BBI aHANW3 OMBITOB TOJA PYKOBOJCTBOM TIENArora, JIEMOHCTPHPYOIIIX
U3MCHCHUC CKOpOCTI/I JBWXCHUSA TCJIa B pesynLTaTe I[eflCTBPIﬂ Ha HEro )IpyFI/IX TCII.

Peurenrie THNIOBBIX pacy€THBIX 3aja4 B 1—2 JEWCTBUS C OMOPON HA ANTOPUTM, MPEABAPUTEIHLHO
pa300paHHbIA COBMECTHO C MIEJAroroM Ha ONpPEe/Ie/ICHHe MacChl Tea, ero 00bEéMa U MIIOTHOCTH.
Habmiofienne u 0a30Bblii aHANW3 OMBITOB IMOJ] PYKOBOJACTBOM MEAArora, JAEMOHCTPHUPYIOLIMX
3aBHCUMOCTh U3MCHEHUS CKOPOCTH TeJIa OT €ro MacChl IPU B3aUMOJICHCTBUY Tel. M3MepeHue Macchl
Tela pa3nuHbIME CIIOCOOAMH.

OnpeneneHre COBMECTHO C MMEAaroroM IDIOTHOCTH Tela B PE3yabTaTe H3MEPEHHsI €ro MacChl H
00BEMa.

29




Cuna. Buapl cun
(14 )

Cuia Kak XapakTepHCTHKa
B3aumoieiictusl Ten. Cuia ynpyrocTd M 3aKoH
I'yka. HUsmepenue  cunvi c  nomowwio
Ounamomempa. SIBIeHWE TATOTEHUS M CUIA
Tsokectd. Cuna msscecmu Ha Opy2ux NiAHemax
(MC). Bec mena. Hesecomocms. CrioxeHUE CUII,
HaIlpaBJICHHbBIX 1o OJHOM MPSAIMOM.
PaBnopelictBytomas cun. Cuna mpenus. Tpenue
CKObtCeHUs U mpenue nokos. Tpenue 6 npupode
u mexnuxe (MC).

/]emoncmpauuu2
1. CnokeHne cWi, HampaBJICHHBIX IO OJHOU
IIPSIMOM.

Jlabopamopnvie padomut u onvimel.

1. Onpenenenre IIOTHOCTU TBEPIOTO Tela.

2. OmBITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTh
pactsbkeHus  (meopManmMu) TPYXKHHBI  OT
TIPHJIOKCHHOW CHIIBL.

3. OmBITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTh
CHIIBI TPEHHS CKOJBXCHHS OT Beca Tela U
Xapakrepa COIPUKACAIOIINXCS
TIOBEPXHOCTEH.

W3yueHne cOBMECTHO C MEAAroroM B3aUMOIECUCTBUS KaK MPUYHMHBI U3MEHEHUs CKOPOCTH Teja WU
ero aehopmarivu.

OnucaHue Ha HA4YaJIbHOM YPOBHE PEATbHBIX CUTYyalUi B3aUMOAEHCTBUS TNl C MOMOLIBIO MOJENEH, B
KOTOPBIX BBOJUTCS ITOHATUE U U300pKEHNE CHJIBL.

W3ydenne mox pyKOBOACTBOM I€Aarora CHibl YHOPYTOCTH, 3aBHCHUMOCTH CHIBI YHOPYTOCTH OT
YIUIMHEHUs PE3MHOBOTO IHYPa WIIH MIPYXHUHBI (C MOCTPOEHHEM rpaduka).

AHanu3 ¢ onopoil Ha AUJAKTUUYECKUM MaTepual Mol KOHTPOJIEM Ie1arora NpakTUUYeCKUX CUTyalui,
B KOTOPBIX HPOSBISIETCSI AEHCTBHE CHIIBI YHPYroCTH (YIPYrocTh Msida, KPOCCOBOK, BETOK JepeBa
u ap.).

AHanmu3 ¢ onopod Ha JUIAaKTHYECKHI MaTepuall oA KOHTPOJIEM IeJarora CUTyaluil, CBI3aHHBIX C
SBJICHUEM TSATOTECHUSI.

[lonnmanne ¢ omopoll Ha CXEMbl IPH IOMOIIM II€Aarora OpOMTAIbHOTO MABIDKCHHS IUIAHET C
UCIIOJIb30BaHHUEM SBJICHUS TATOTeHUA U 3akoHa nHepimu (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIBI0 AuHamoMmerpa. OO0CHOBaHUE 3TOTO crioco0a M3MEPEHHs MOoCie
MIOBTOPEHUS C MIEaroroM.

HaOntonenue sBIEHUSI HEBECOMOCTH.

HaOmonenue 3a sKcIiepUMEHTAIbHBIM MOJTYYEHHUEM INIPaBUIIA CIIOKEHHS CHJI, HAlPaBJICHHBIX BIOJIb
oiHOM npssMoi. OmpeniesieHue Mpy MOMOIIM TIeJjarora BeJIMYHNHBI paBHOCHCTBYIOIIECH CHIL.
W3yudenne mox pyKoBOACTBOM IIE€AArora CHIIbl TPEHUS CKONBKEHHS U CHIIBI TPEHHS IOKOSI.
HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBUCHUMOCTH CUJIBI TPEHHUS OT Beca Telsa
U CBOMCTB TPYLIUXCS TOBEPXHOCTEH.

Ba3oBblil aHanu3 ¢ onopoil Ha AMAAKTUYECKUN MaTepHall MoJ KOHTPOJIEM Iefarora NpakTU4eCKUuX
CUTyalluii, B KOTOPBIX HPOSIBISIETCSI OEHCTBHE CHIBI TPEHUS, MCIONB3YIOTCSI CIOCOOBI €&
YMEHBIICHUSI WJIM YyBENWYEHHs (KaTaHWe Ha JIbDKaX, KOHBKaX, TOPMOXKCHHE aBTOMOOMII,
HCIOJIB30BaHKE MTOANTHITHUKOB, IIABaHUE BOJHBIX JKUBOTHHIX U 1p.) (MC — Guoorus).

Pemenne THNOBBIX pacuéTHBIX 3a7ad B 1—2 NEHCTBHUs C OMOPOW HA AITOPHUTM, MPEIBAPUTEIBLHO
pa3oOpaHHBI COBMECTHO C MENaroroM ¢ HMCHOJb30BaHueM (opmyn ajist pacdéra CHIbI TSDKECTH,
CHIIBI YIIPYTOCTH, CHIIBI TPEHHUSL.

Pasnen 4. JlaBae

HHe TBEPABIX TeJI, JKUAKOCTeH 1 ra3os (21 u)

JaBsenue.
Iepenaua
JaBJICHUA
TBEPABIMU
TeJIaMH,
JKHAKOCTAMH U
razamu (3 4)

Hasnenne. Cnocobwsl ymenviueHus u y8eiuieHus

oasnenus. Jlaenenue 2aza. 3asucumocms

daenenus 2aza om 00bEMA, MeMnepamypol.

Ilepeoaua oasnenus meépovimu meramu,

acuoKocmamMU u 2azamu. 3aKou

Tackans. Ilnesmamuueckue mawiunsl.
,ZIerwhtcmpamm2
1. 3aBucuMOCTH

TEeMIEepaTypHI.

JaBJICHUSA rasa oT

Ananu3 U 0OBsICHEHHE C ONOPOM Ha MUIAKTUYECKHI MaTepuall MMoJ KOHTPOJIEM Iearora OMbITOB U
MPAKTUYCCKUX CUTYAINH, B KOTOPBIX MPOSIBIIICTCS CUJIA IaBJICHUS.

O6ocHOBaHUE C OMOPON HA TEXHOJIOTHUECKYIO KapTy IpPH MOMOIIH TeIarora croco00B yMEHbBIIECHUS
Y YBEIIMYCHHUS JTABIICHUS.

W3yyenue o1 pyKOBOJCTBOM IIeIarora 3aBHCHMOCTH JIABJICHUS ra3a OT 00bEMa 1 TEMIICPATYPBI.
W3yyenue moa pyKOBOJACTBOM Iiefarora OCOOEHHOCTEH mepeaaud JaBiCHUs] TBEPIBIMH TEJIAMH,
KUAKOCTSIMHA ¥ razamu. OOOCHOBAHUE PE3YJILTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIICCTBA B
TBEPIOM, KUAKOM U Ta3000pa3HOM COCTOSIHUSIX MPEATI0KESHHBIME (OPMYITHPOBKAMH.

HabnroeHue 3a SKCIiepUMEHTAIBHBIM JTOKA3aTENbCTBOM 3aKoHa [lackas.
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2. Ilepenaua naBneHuUs KUIKOCTBIO U Fa30M.

Pemenue THUMOBBIX pacd€THBIX 3aady B 1—2 NEHCTBUS C OMOPOW Ha aNropuTM, MpPEIBapUTEIHHO
pa3o0paHHBI COBMECTHO C MIEAATOrOM Ha PacdéT IaBJICHUS TBEPAOTO Tea.

JlaBjaenue
SKUAKOCTH (5 1)

3aBUCHMOCTh  JIaBJICHHUS  JKHUJAKOCTH  OT
TJTyOHWHBI. T'uopocmamuueckuii napaooxc.
Coobwarowuecs  cocyowl. Tuopasnuyeckue
MeXaHu3Mbl.

,ZIeMOhtcmpalmu2

1. CooOmrarornuecs COCyIbI.
2. T'unpaBnuveckuii npecc.

HccnenoBanne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy IOJ PYKOBOJACTBOM I€Aarora 3aBUCHMOCTU
JaBJICHUA ) KUAKOCTHU OT FJ'Iy6I/IHBI TIOTPYKEHUA U TNIOTHOCTH KHUJIKOCTH.

Habmonenue n HaganpHOE IOHUMaHNE THAPOCTATHYECKOTO MapaioKca Ha OCHOBE 3akoHa [lackais.
H3yyeHue cOBMECTHO C ME€AAaroroM COOOLIAIOINXCS COCYIOB.

Pewenue TUNOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBUA C ONOPOM Ha alrOPUTM, NPEABAPUTEIBHO
pa3o0paHHBI COBMECTHO C I1€IarOroM Ha pacu€r JaBJICHHs )KUIKOCTH.

Habmonenue 3a 00bsCHEHHEM NPUHIMIA JICHCTBHA THAPABINUECKOTO Mpecca.

Anann3 u OOBSCHEHHME C ONOpOH Ha IUIAKTUYECKHH Marepuall TOJ KOHTPOJIEM IIeAarora
IIPAKTUYECKUX CUTYALMH, JEMOHCTPUPYIOUIUX IIPOSIBJICHUE JABJICHUS KMIKOCTH U 3akoHa [lackans,
HalpHMep IpOLEcCOB B OpraHu3Me Npy rryookoBoaHOM HeIpsiHUN (MC — Onosorus).

ATMocdepHoe
nasjenue (6 9)

AtMocdepa 3emnn 1 atMoc(hepHOE AaBJIECHHE.
Ipuyunvl cywecmseosanusi 030yWHOU 000IOYKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oasneHusl. 3asucumocmeo
ammocgeprozo Oasnenus om  blcOmbl  HAO
ypoenem mops. Ilpubopvl  Ona  uzmepenus
ammocgepHozo dasnenus.

Zlemoncmpauuu2

1. IposiBacHuE neiiCTBHUS aTMOC(HEPHOTO

JaBIICHUSI.

Habmonenue 3a skcriepuMeHTaIbHBIM 00HAPY)KEHHEM aTMOC(EPHOTo JIaBICHNUS.

Ananu3 1 00bSCHEHHE C OMOPOH Ha AWAAKTHYECKUH MaTepHall MoJl KOHTPOJIEM Mearora OnbIToB U
MPAKTUYECKUX CUTYALMH, CBA3aHHBIX C ICHCTBUEM aTMOC(HEPHOTO JaBICHUSL.

Habmonenue 3a 00bsiCHEHUEM CyIIIECTBOBaHMsI aTMOcdephl Ha 3eMile 1 HEKOTOPBIX IUIaHEeTaX MK e€
OTCyTCTBHS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, acTpOHOMHS).

bazoBoe moHMMaHWE NPUYMH HM3MEHEHHUS IUIOTHOCTH arMoc(epbl C BBICOTOH W 3aBUCHMOCTH
aTMOC(EpHOTo JIaBIEHUS OT BBICOTHI.

Pemenne THIIOBBIX pacyETHBIX 3a7a4 B |—2 NelCTBUS C ONMOPOH Ha alrOPUTM, MPEIBAPUTEIHHO
Pa300paHHBIA COBMECTHO C IIEAaroroM Ha pacyéT aTMOC(HEpHOTO JaBICHHUS.

W3ydeHune noJi pyKOBOACTBOM II€/Iarora yCTpoucTBa GapoMeTpa-aHepoua.
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HeiicTBue
JKHJKOCTH W ra3a
HA NOrpPyKEHHOE
B HUX TeJIo (7 4)

eticmsue srcudkocmu u 2a3a Ha NO2PYHCEHHOE
6 Hux meno. BplTankuBaromas (apxumenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bozoyxonnasanue.

jlemohtcmpauuu2

1. 3aBUCHMOCTh BBITAIIKHBAIOUICH CHJIBI OT
00béMa MOTPYXKEHHOM dYacTH Telna W
IDIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECy

BBITECHEHHOH XKHUIKOCTH.

3. YcioBue maBaHMsS TeN: IUIaBaHWE WM
MOTPY)KEHHE TEl B  3aBUCHMOCTH  OT
COOTHOIICHUS INIOTHOCTEH TeJ1a M )KUAKOCTH.

Jlabopamopnovie pabomot u onvimel.

1. UccnenoBanne 3aBUCHMOCTH Beca Tella B
BOJIe OT 00BEMA MOTPYKEHHOW B KHIKOCTb
YacTH Tena.

2. OnpeneneHne  BBITAIKHUBAIOIIEH
JIEWCTBYIOIIE Ha TeJo,
JKUAKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOIICH
CUJIBI, JICHCTBYIONMEN HA TENO B XKHUIKOCTH,
OT MacchlI Teja.

4. OnbITBI, IEMOHCTPHPYIOIINE 3aBUCHMOCTD
BBITAIKUBAIOUIEH CHUJIbI, JCWCTBYIOIIEH Ha
TEJNO B XKHUIKOCTH, OT 00BhEMa MOTPYKEHHOH
B JKMJKOCTb YacTH Tela U OT MIOTHOCTH
KHUJKOCTH.

5. Koncrpynposanue apeoMeTpa I
KOHCTPYHPOBAHHE JIOAKH U OTpenesieHne eé
TpY30MO0ABEMHOCTH.

CHUIBI,
Morpy’k€HHOE B

Habmonenue 3a 3KcliepuMEHTAIBHBIM 00HApY)KEHHEM ACHCTBUS KHUIKOCTH M ra3a Ha MOrpyKEHHOE
B HHUX TCJIO.

OmnpeneneHne ¢ OMOpo Ha TEXHOJOTMYECKYIO KapTy BBITAIKHBAIONIEH CHIIBI, IEHCTBYrOmEH Ha
TeJNOo, NOTPYKEHHOE B KUIKOCTb.

HaOntonenue 3a npoBeieHNEM U 00CYKIEHHUE COBMECTHO C IIEIaroroM OIBITOB, IEMOHCTPUPYIOMINX
3aBHCHMOCTH BBITAJIKHBAIOIICH CHIIBI, JEHCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BbEMA TOTPY>KEHHOH
B XKHMAKOCTb YaCTH TCJ1a U OT IJIOTHOCTHU XKUAKOCTH.

HccnenoBanne mox pyKOBOJACTBOM II€[arora 3aBHCMMOCTH Beca Tella B BoJEe OT 00béMa
NOrPYKEHHOU B KUAKOCTb YaCTU TeJA.

Pewenue TUNOBBIX pacu€THBIX 3a1a4 B 1—2 NEHCTBUA C ONMOPOM HA alNrOPUTM, NPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C I1EIaroroM Ha IpHMEHEHHEe 3aKOHa ApXHUMe/ia U YCIIOBHS TUIaBaHUs Tell.
KoHcTpynpoBanue nmpu NOMOIIM MENArora apeoMeTpa MM KOHCTPYUPOBaHKE JIOJKU U OTIPEAEICHUE
€€ Ipy30I10IbEMHOCTH.

Pazpnean 5.

Pabora u MmomHoOCTh. JHeprus (12 4)

Paodora
1 MOIIHOCThH

B

Mexanmnueckas pabota. MOIIHOCTB

Habmromenne 3a SKCIepUMEHTAIBHBIM ONpPEICTICHHEM MEXaHWYIECKOH pabOTHl CHIIBI TSDKECTH TpU
NMaJeHUU TeNa M CWIbl TPEHUS INpPH DPABHOMEPHOM MEPEMEIICHUH Tela M0 TOPU30HTAIBHOU
TIOBEPXHOCTH.

Habmronenue 3a neMOHCTpaImend pacuéra MOIIHOCTH, pa3BUBAEMOI TIPH MOIBEME TIO JISCTHHIIE.
Pemenue TUMOBBIX pacu€THBIX 3aja4 B 1—2 NEHCTBUA C OMOpPON HA alrOpuTM, MpeABaApUTEIHHO
pa300paHHBI COBMECTHO C TIEJAaroroM Ha pacuéT MEeXaHMYeCKOW pabOThl U MOIIIHOCTH.
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IIpocreie
MeXaHu3MBbI (5 1)

IIpocteie MEXAHU3MBI: phblyar, 670K,
HaKJIOHHAsl IUIOCKOCTb. [lpaeuno pasHosecus
pviuaca.  Ilpumenenue npasuira  pagHogecus
pvluaea K O10Ky. «3010moe npasuioy Mexanuxi.
KT MPOCTBIX MEXAHU3MOB. [IpocThie
MEXaHU3MBI B OBITY U TEXHUKE.

Hemoncmpayuu

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimaol

1.0Onpenenenne pabOTBl CHIIBI TPEHUS MpHU
PaBHOMEPHOM JBIDKCHUH Tena 10
TOPU30HTAIBHON TIOBEPXHOCTH.

2. UccnenoBanne ycaoBuil paBHOBECHS pblyara.

3. U3amepenne KIIJ| HaKkiIOHHOH TIUIOCKOCTH
(3MeKTpOHHAS JEMOHCTPALIS).

HayanpHoe noHMMaHNEe BBIMIPBIILIA B CHJIE IIPOCTBIX MEXaHU3MOB Ha IPUMEpPE pbluara, 0JBUKHOIO
Y HETIOABIKHOTO OJOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanme COBMECTHO C MEAAroroM YCIOBHUS paBHOBECHS pbIyara.

OOHapyxeHHe O] PYKOBOACTBOM IIefarora ¢ ONOpPOH Ha NWOAKTHYCCKAN Marepuail CBOMCTB
MPOCTBIX MEXaHW3MOB B Pa3IMYHBIX MHCTPYMEHTAX M MPHUCIOCOOJEHUSAX, HCIOJIb3yeMBbIX B OBITY
U TEXHHKE, a TAKKe B KUBBIX opranniMax (MC — Ouonorus).

HabOnromenne 3a SKCHEPUMEHTANIBHBIM JIOKA3aTEIBCTBOM PAaBEHCTBA PA0OT MpPHU MPUMEHCHHU
MPOCTBIX MEXAHNU3MOB.

Omnpenenenue noja pykooacteoM mnegarora KITJ] HakIOHHOM MI0CKOCTH.

Pemenue TUMOBBIX pacdy€THBIX 3aja4y B 1—2 NEHCTBUA C OMOPON HA alrOpuUTM, MPEABAPUTEIHHO
pa30o0paHHBII COBMECTHO C IEAaroroM Ha NMPUMEHCHHE MPaBHjIa PAaBHOBECHS phlYara W Ha pacyér
KIII.

Mexannueckas
sneprus (4 4)

Mexanudeckasi sHeprus. Kunemuueckas u
nomenyuanvnas snepeus. Ilpespawenue 00Ho20
6U0d MeXAHUYecKoll SHepauu 6 Opyeoll. 3aKoH
COXpaHEHHMsI DHEPTHU B MEXaHHUKE.

JlabopaTopHbie paGoThI  ONBITHI.

1. Uzyuenue 3aKOHa COXpaHCHHS
MEXaHUYeCKOI SHEPIUU (ameKTpOHHAS
JEMOHCTPAITHS).

Habmonenue 3a sKCTIepUMEHTATBHBIM OINPEICICHIEM H3MEHEHUS! KHHETHIECKON U MOTCHIHUATIBHON
SHEpPruH Tella MPH €ro CKaThIBaHUHU T10 HAKJIOHHOM IIOCKOCTH.

@opMynupoBaHHE COBMECTHO C IIEJaroroM Ha OCHOBE WCCICIOBAaHMS 3aKOHA COXPaHEHUS
MEXaHHYEeCKOU SHEepIuu.

[IpencTaBnenune mpy NOMOIIH MTEAArora rpaHMI] MPUMEHUMOCTH 3aKOHA COXPAHEHHS SHEPTHH.
Pemenne THNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHS C OMOPOH HA AITOPHUTM, MPEABAPUTEIHEHO
pa3o0paHHBIIl COBMECTHO C MEAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS SHEPTHH.

Pe3epBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTH4ecKHii
0JIOK, TEMBI

OcHOBHOE coepKaHue

OcHoOBHBbIE BU/IbI IESITEILHOCTH Y4YALIUXCH
(Ha ypoBHe y4eOHBIX el CTBUI)

Pazneu 6. TenuioBble siBi1eHus (28 4)
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Ctpoenue
U CBOlicTBa
BemiecTBa (7 1)

OcHognole NON0HCEeHUs MOEKYIAPHO-
KUHemu4eckol meopuu CMpoeHus 8euecmsd.
Macca u paszmepor amomog u monexyn. Onvimei,
noomeepoicoarowue  OCHOGHblE — NOJOJCEHUs
MONEKYIAPHO-KUHEMUYeCcKOU meopuu.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO
COCTOSIHUM  BemectBa. Kpucmaniuueckue u
amopuvie mena. OOvicHeHUe CBOUCME 2d308,
Jlcuokocmell. U meépovlx men  HA  OCHOGE
NOA0AHCEHUL MONEKYIAPHO-KUHEMUYeCKoU
meopuu. CMauyuBaHUE U KANUWLIAPHLIE AGNEHU.
Tennosoe pacuupenue u cocamue.

,Zlemoncmpauuuz

1. HaGmronenrue OpOyHOBCKOTO JABHYKCHUS.

2. Habmonenue muddy3um.

3. Habmonenue  siBneHwid
KaIMMUSIPHBIX SIBIICHUI.

4. HabmoieHre TEII0BOTO PACITUPEHIS TEIL.

5. I3MeHeHne nMaBieHUs Ta3a IpU W3MEHEHHUH
00BpEMa 1 HarpEeBAaHHUH WIIH OXJIAXKICHUH.

Jlabopamopnovie pabomot u onvimel.

1. OnbITEI 1O OOHAPYKCHHUIO ACHUCTBUS CHII
MOJICKYJISIPHOTO MPUTSHKCHUS (i
AIIEKTPOHHAS IEMOHCTPAIIHS).

2. OnbITBI 10  BBIPAIIMBAHUIO KPUCTAJUIOB
[IOBapEHHOM COJIM MJIM caxapa.

3. OmeIThl MO HAONIOJCHUIO  TEILIOBOTO
pacuIMpeHusl ra3oB, JKUJAKOCTEH U TBEPABIX
TEI.

4. OmpenienieHue aBJICHUS BO3AyXa B OamioHe
IITIpHUIA.

5. OmBITEL, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTH
JABJICHUS BO3AyXa OT ero o0bpéMa u
HATPEBAHMS WIN OXJIK]ICHUS.

6. IIposepka 2unomeswi JUHEUHOU
3ABUCUMOCTU OAUHBL CIMOLOUKA HCUOKOCTNU 8
MmepMoMempuyecKoll mpyoxe om
memnepamypbi.

CMadYuBaHUs u

Habmronenne u nHTEpHpeTanys COBMECTHO C MEIaroroM OIBITOB, CBUACTEIECTBYIOMNUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEUIECTBA: OMBITHI C PACTBOPEHUEM PA3INUYHBIX BEUIECTB B BOJIE.

Pewenue TUNOBBIX pacu€THBIX 3a1a4 B 1—2 NEHCTBUA C ONMOPON Ha alNrOPUTM, NMPEABAPUTEIBHO
pa300paHHBId COBMECTHO C TMEIaroroM IO OICHUBAHUIO KOJMYECTBA AaTOMOB WJIM MOJICKYN B
ennHAIE 00BbEMA BEIIECTBA.

[IpencraBneHre pu MOMOIIH MTEAarora OPOYHOBCKOTO JBIKCHUS, SIBICHUS TUPPY3UU U pazTHInit
MEKIy HUMH Ha OCHOBE I10JIO)KEHUH MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BELIECTBA.
OOBsiCHEHHE TIPH IOMOIIY TIEarora ¢ OMopol Ha AUJAKTHYCCKUI MaTeprail OCHOBHBIX pa3IHIli B
CTPOCHUHU Ta30B, >KUIKOCTEHM M TBEPABIX TEN C MCHOJIb30BAHUEM IIOJOXKEHUM MOJIEKYISIPHO-
KHMHETHUYECKON TEOPUU CTPOEHUS BEILIECTBA.

IIpoBenenue noj pykoOBOACTBOM I1€1arora OIMbITOB 110 BhIPAIIMBAHUIO KPUCTAJNIOB IOBAPEHHOM COJIU
WJIM caxapa.

[IpoBeneHrE COBMECTHO C MEAAroroM U 0OBICHEHUE M3 MPEUIOKEHHOTO MEPEYHS BEIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIIUX KallWIISPHBIE SIBJICHUS U ABJICHUE CMauUBaHUS.

OOBsicCHEHHE ¢ OMOpOMl Ha TEXHOJIOTHYECKY KapTy II0J PYKOBOJACTBOM IIEAarora poid
KalWUBIPHBIX SIBICHUH /151 TIOCTYIUICHHS BOJBI B opranu3M pactenuit (MC — Ouosorust).
HabnroneHne ompITOB 10 HAOTIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEI.
OOBsiCHEHHE C OMOPO HAa TEXHOJIOTUYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora COXpPaHCHUs
00BpEMa TBEPABIX TEN, TEKYYECTH >KHUIKOCTH (B TOM YHCIE, PasHHUIBI B TEKYy4eCTH IS Pa3sHBIX
KUJIKOCTE), TABJICHUS ra3a.

Habmronenune 3a mpoBeZeHNEM OIIBITOB, IEMOHCTPUPYIOIINX 3aBICHMOCTD JTAaBJICHHUS BO3AyXa OT €T0
00BEMa W HarpeBaHUS WM OXJAXKICHUSA, M MX OOBSICHEHHEC HAa OCHOBE ATOMHO-MOJICKYISPHOTO
YUCHHUS.

AHanu3 Mpu MOMOIIM [eJarora ¢ Oonopod Ha JAUIAAKTHUYECKUNA MaTepuan NPAKTHUECKUX CUTYyalui,
CBSI3aHHBIX CO CBOMCTBaMU Ia3oB, )KUAKOCTEH U TBEPABIX TEIL.
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TemioBbie
npoueccsl (21 4v)

Temneparypa. Ceasb  memnepamypvlt  co
CKOPOCMBIO MEN08020 OBUNCEHUA HACMUY.

Buyrpennsisi sHeprus. Cnocobvl  usmenenus:
GHYMpeHHell  dHepeuu: — menionepeoaida - u
cogepuienue pabomsi. Budei mennonepedaui:
MenIonpo8ooOHOCMb, KOHBEKYUSA, USTYYeHUe.

Konuuectso TEIUIOTHL. VY nenvHas
TEIUNIOEMKOCTh ~ BCINECTBA.  Tennoobmen  u
mennogoe pasHogecue. YpasHeHue Mmeni08020
bananca.

IInasnenue u omeepoesanue KpUCMAaIIU4ecKux
sewecms.  YIenmbHas — TEIUIOTAa  IUTABJICHUS.
Ilapoobpaszosanue u rondencayus.Hcnapenue
MC). Kumnenue. VnenbHas TEIJIoTa
apooOpazoBaHusl. 3a6uUCUMOCb MeMnepamypul
KuneHus om ammocgeprnozo oasnenus.
Brasicnocmo 6o30yxa.

OHepruss  ToIIMBa.  YJelpHas  TemoTa
CTOpaHUs.

Hpunyuner pabomvl mennogvix Osucamereil.
Ky meniosozo
osueamens. Tennosvie Ogucamenu u 3auuma

okpyacaroupeti cpedwt (MC).
3axon coxpanenusi u npespaujeHus HepeuU 8
mennosvix npoyeccax (MC).
,Zlemoucmpamm2
1. TTpaBuia U3MEpEHUS TEMITCPATYPHI.
2. Bunsr Temmoniepenayun.
3. OxnaxkJieHue Py COBEPIICHUH pabOTHI.
4, HarpeBaHne TIpH COBEPIIEHUU PaOOTHI
BHCIIHUMU CHUJIAMHU.

5. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3JIMYIHBIX
BEILECTB.

6. HaGmonenue kuneHus.

7. HabnromeHne TOCTOSIHCTBA — TEMITEPATypHI

MIPH TUTABJICHUU.

8. Moy TENIOBbIX ABUTATEIIEH.

Jlabopamopnsvie pabomut u onvimel.

1. Ilposepka eunomeswi JUHEUHOU
3ABUCUMOCTIU OAUHBL CINOLOUKA HCUOKOCTIU 8
mepmMoMempuiecKkoul mpyoke om

OO06ocHOBaHUE IO MOJTOTOBICHHOMY AQJITOPHUTMY COBMECTHO C IIEJAaroroM IPaBWJI H3MEPCHUS
TEMITIEPATYPHI.

CpaBHEHHE pa3IHMYHBIX CIIOCOOOB H3MEPECHHUS U IIIKAJT TEMITCPATYPHI.

HabnroneHue 3a npoBeIeHUEM OIBITOB, IEMOHCTPUPYIOIINX H3MEHEHHE BHYTPEHHEH dHEpruy Tena B
pe3yabTaTe Terionepenayl u padoTH BHEITHUX CHIL.

HabnroeHue 3a mpoBeICHUEM OIBITOB, OOCY)K/ICHHUE MPAKTHUYCCKUX CHTYalUH, JEMOHCTPHUPYOIIHX
pa3iIuYHBIE BUIBI TEIUIONIEPEaadl: TeIUIOIPOBOJHOCTD, KOHBEKIIHIO, M3ITyICHHE.

HccnenoBanue ¢ omopod Ha TEXHOJOTHMUECKYIO KapTy IOJ PYKOBOJCTBOM IM€Jarora sIBICHUS
TEIUI000MEHA TIPH CMEIINBAHUH XOJIOHOM U TOPSIEH BOJIBL.

HabnrogeHne ycTaHOBIICHUS TEIUIOBOTO PABHOBECHS MEXKIY TOPSTICH M XOJIOTHOW BOJIOM.
OmnpezeneHre Mpy MOMOIIH Tearora KOJIMYecTBa TEIUIOTHI, TOIy4eHHOIO BOJOH MPH TEIUI00OMEHE
C HarpeThIM METAJUTMYECKUM [ATHHIPOM.

OnpeeseHue 1o TabNuIe yAeIbHON TEIIOEMKOCTH BEIIECTRA.

Pemenne THMOBBIX pacuéTHBIX 3a7ad B |—2 AEHCTBHUS ¢ OMOpPOW Ha aJTOPHUTM, NPEIBAPHUTEIHHO
pa300paHHBII COBMECTHO C IIEJAaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJHYCCTBA TEIUIOTHI U
TEIUIOEMKOCTH IIPH TETIIOOOMEHeE.

AHanu3 npu MOMOLIM TeJarora CUTyalMid MNPaKTHYECKOTO MCIOJNIb30BaHMs TEIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHalioB, HampuMep B  LEIIX JHEProCOepe eHHsS:  TEIUIOU3OJISAINS,
SHeprocoeperaronne KPhIi, TSPMOAKKYMYISITOPEI | T. II.

HaGnonenue siBneHuit ucnapeHusi 1 KOHSHCAIHUH.

Habmronenue 3a ucciejoBaHUEM ITpoIiecca HCTIApeHUs Pa3INIHBIX KHUIKOCTEH.

OOBsICHEHHE TIO AITOPUTMY COBMECTHO C IEAaroroM siBJICHUI MCIapeHus U KOHACHCAIIMY Ha OCHOBE
ATOMHO-MOJICKYIIIPHOTO YICHUSI.

Habnronenne n oObsACHEHHE TIpoliecca KUTICHHS, B TOM YHCIIC 3aBHCUMOCTH TEMITePaTyphl KUTICHUS
OT JaBIICHHUS.

Omnpenenenne mo TabIMIe OTHOCHTEBHOM BIaXHOCTH BO3-1IyXa.

Habmronenue npolecca miaBjaeHUs KPUCTALTMYECKOTO BEIIeCTBa, HAIpUMep, JIbJa.

CpaBHEHHE 10 IDIAaHy MNpPHA TIOMOIIM IIeJarora IMPOIECCOB IUIABICHHUS KPUCTALUTUICCKUX Tell
U Pa3MsITYCHUs MPH HATPEBAHUU aMOP(HBIX TEJI.

OmnpenerneHne o TaOIUIEe yAETbHOMN TEIUTOTHI TIABJICHHUS JIBAA.

OOBsCHEHHE IO CXeME Tocie OOCYKICHHUS C TICIAroroM sIBIICHUH IUTABJICHHUS M KPUCTALIH3AUU Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YICHHUS.

Pemmenne THMOBBIX pacuéTHRIX 3amad B |—2 JEHCTBHUS ¢ OMOPOW Ha ANTOPHUTM, MPEIBAPUTEIHHO
pa30o0paHHBII COBMECTHO C TMEJaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJMYECTBA TEIUIOTHI B
MPOIIeccax TEIUIONepeIauy PH IUIABICHUH U KPUCTAJUIN3AIINH, HCTIAPCHUN ¥ KOHICHCAIIHH.

AHanu3 mpu MOMOIUIM Tenarora ¢ ONopoi Ha JWAAKTHUECKUNA MaTepHall CUTyalllil MpaKTUYeCKOTO
TPUMEHEHWs SBIICHUHA IUIABJICHUS M KPUCTAJUIM3AIlUW, HAIpUMeEp, TOIydeHHE CBEPXUUCTHIX
MaTepHalioB, cojeBasl rpelika u Jp.

AHanmu3 npy IOMOIIH ITeAarora paboTel U 00BSICHEHNE NPUHIINIA ISHCTBHUS TETJIOBOTO JIBUTATEIS.
Brrunciienne KOMM4ecTBa TETUIOTH, BRIACISIONIETOCS TP CTOPAHUH PA3IHMYHBIX BHIOB TOIUINBA, H
KIIJI nBurarens.
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memnepamypbol.
2.Habnronenwue U3MEHEHHS BHYTpEHHEN
SHEPrUM Tejla B Pe3yJbTaTe TeIIonepenadn
1 pabOThI BHELIHUX CHIIL.
3. UccnenoBanue sBICHUSI TEIUIOOOMEHA MpH
CMEIIMBAHUU XOJIOHOM M rOpsU€eil BOJIBL.

4. Onpedenernue Koauwecmea meniomel,
HONYYEeHHO20 6000l Npu Mmeniooomene ¢
HazpemvlM MemaiIudeckuM YUIUHOPOM.

. UccnenoBanue mporecca UCHapeHust.

. OmnpenesicHe OTHOCUTENIBHON — BJIQYKHOCTH
BO3/1yXa.

7. Onpedenenue yoenbHOU Meniomvl NAAGNEHUS.

1604

o o1

OOcyXJileHne COBMECTHO C MENaroroM 3KOJIOTHYECKUX IOCIEICTBUI MCIIOIb30BAHMS JBHUIaTeIICH
BHYTPEHHETO CTOpPaHMs, TEIUIOBBIX U TUApo3iekTpocTaHnuil (MC — 3KOJI0THS, XUMHUS).

Paznes 7. DiiekTpuyeckne 1 MArHUTHBIE siBJIeHus (37 )

DyleKTpUYeCcKHe
3apsabl.
3apsiskeHHbBIE
Tesla U UX
B3anMMOoOJciCTBHE
(7 9)

Onexmpuzayus men. JIBa poja dMEKTPHUECKUX
3apsinoB. B3anmmozeilcTBue 3apsHKEHHBIX — Tell.
3axon Kynona (3asucumocmo cunel
83AUMOOCUCMBUSL 3APANCEHHBIX Mel O BETUYUHDbI
3aps1008 U pacCmMOHUSL MeHCOY TMeAMUL).

OnekTpudeckoe — mone.  Hanpsowcénnocmo
anekmpuyeckoeo noas. Ilpunyun cynepnozuyuu
oNeKmpuyeckux — noiei  (Ha  Ka4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps1008.
Onemenmaphulil 2NIeKMPUYECKULL 3aps0.

Cmpoenue amoma. TIpOBOTHUKH U ITUIIEKTPUKH.
3aKOH COXpaHEHUS IEKTPUICCKOTO 3apsija.
Hemoncmpayuu
1. DnexTpu3amys Tei.
2. JIBa poja ONEKTPUYECKHX 3apsjoB H
B3aMMO/ICHCTBHE 3apsDKEHHBIX TEIl.
3. YcrpoiicTBO M eliCTBHE IIEKTPOCKOTIA.
4, DnexTpocTaTUiecKasi HHTyKITHS.
5. 3aK0oH coXpaHEHHs IEKTPUUECKUX 3apsI0B.
Jlabopamopnbvie padomot u onvimel.
1. OnBITH M0 HAONIONCHUIO 3JICKTPU3AINH TE
WHIIyKIUEW U TP COIIPUKOCHOBEHUH.

HaOmtonenue 3a IpOBEAEHHEM OTBITOB IO AIEKTPHU3ALUH TEI TP COMPUKOCHOBEHNH 1 MHAYKINEH.
HabGmtonenue u o0bsCHEHUE C ONMOPOH HA JUIAKTUYECKHH MaTeprai B3aUMOACHCTBUS OJTHOMMEHHO
1 pa3HOMMEHHO 3apsDKEHHBIX TEIl.

OObsicHeHHe MTPH IOMOIIM 1€Aarora MpHHIMIIA JeHCTBHS 3JIEKTPOCKOMA.

OOBsiCHEHHE COBMECTHO C IIEaroroM SIBJICHUM DSJEKTPU3AIMM IPU CONPHUKOCHOBEHHH TENl H
MHAYKIHEN ¢ UCIOJIb30BAaHUEM 3HAHUN O HOCUTEISIX 2JEKTPHUECKUX 3apsi0B B BELIECTBE.
PacriozHaBanne u OOBSICHEHHE MO CXEME€ COBMECTHO C II€aroroM sIBJICHUH 3JIEKTpU3alUU
B MOBCETHEBHOMN JKU3HH.

Habmionenne u oObsicHEeHHE C OMOPOM HAa TEXHOJOTMYECKYIO0 KapTy OIBITOB, MIUTIOCTPHUPYIOLIMX
3aKOH COXPaHEHHS AIEKTPUIECKOTO 3apsiaa.

HaGmtonienue onbITOB 1O MO/ICIMPOBAHUIO CHUIIOBBIX JIMHUH SJIEKTPUYECKOTO MOJISL.

HccnenoBanue moj pyKOBOJCTBOM I€Aarora AEHCTBUSI 3JIEKTPUUYECKOTO MOJS Ha NPOBOJHUKU U
JMIIEKTPUKH
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IMocTosiHHbBII
3JIeKTpUYecKHuil
Tok (17 4)

DNeKTpHYecKHil TOK. Ycnosus cywecmeosanust
anekmpuyecko2o moxa. VICTOUHUKH NOCTOSHHOTO
TOKa. JIeHCTBUS IEKTPHYECKOTO TOKA (TEIIOBOE,
XUMMYECKOE, MAarHUTHOE). OneKmpuyecKuti mox
8 HCUOKOCIAX U 2A3aX.

Pabora W MOIIHOCTH 3JEKTPUYECKOTO TOKa.
3axon [Jowcoyna—Jlenya. Dnexmpuueckue yenu u
nompeoumenu 31eKMPUYecKo 3Hepeuu 8 Gulmy.
Onexrpuueckas nens. Cuiia Toka. DNeKTpUIECKOoe
HanpsokeHre.  CONpPOTHBJIEGHHE  IIPOBOJHHUKA.
Yoenvnoe conpomusnenue gewyecmsa. 3akon Oma

Uil ydacTka 1end. [locnemoBarenbHOE |
napajijiesibHoe COEIMHEHIE TIPOBOJTHUKOB.
Kopomxoe 3amvixanue.

,Zlemoncmpauuuz

1. ITpoBOHUKH U AUDIEKTPUKH.

2. MonenupoBanue CHJIOBBIX JIUHAHN

ANIEKTPUYCCKOTO TOJIS.

. IcTOYHUKY TTOCTOSIHHOTO TOKA.

. JIeHicTBUS AJIEKTPUUECKOTO TOKA.

. DIEKTPUIECKAN TOK B )KHIKOCTH.

. I'a30BBIi1 pa3pan.

. I3MepeHue cuiibl TOKa aMIepMETPOM.

. I3sMepeHre AIIEKTPHYECKOTO  HATPSHKCHUS

BOJIbTMETPOM.

9. Peocrar u Mara3uH COIpPOTHBICHUIA.

Jlabopamopnsvie padomut u onvimel.

1. HccnemoBanue ACWCTBHSI DJICKTPUUYECKOTO
IOJIS Ha TIPOBOTHUKY U JUIICKTPHUKH.

2. CoOopka 1 mpoBepKa padoThl MEKTPUUECKON
LIENH ITOCTOSTHHOTO TOKA.

O ~NO Ol W

3. H3mepenue u peryimpoBaHUe CHIIBI TOKA.

4. W3mepenue u peryampoBaHue
HaIpsDKEHHUSI.

5. Hccredosanue 3agucumocmu cunbl moka,
uoywezo uepes pe3ucmop, om

CONPOMUBIEHUSL PE3UCMOPA U HANPSANCEHUSL.
6. Onwimbl, demoncmpupylouue 3a6UCUMOCHIb
INEKMPUHECKO20 conpomueienus
NPOBOOHUKA OM €20 OAUHbL, NIoWAoU

HabmromeHne pa3nuyHBIX BHIOB NEHCTBHS JIEKTPUYIECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
MIeIaroroM 3TUX BUIOB JEHCTBUS B IOBCEAHEBHOM XKU3HH.

COopka 1Mo cxeMme U HCIBITaHKE 0] KOHTPOJIEM TIeIarora IeKTPHYSCKON IIeTH OCTOSHHOTO TOKA.
HabGmonenue 3a neMoHcTpalyeld i3MepeHHst CHIIbI TOKA aMIIEPMETPOM.

Habmnronenue 3a neMoHCTparel m3MepeHst AIEKTPUIECKOTO HAIPSKEHHS BOJIETMETPOM.
[IpoBenenne n OOBSICHEHWE TNPH TIOMOIIM YYHUTENS OIBITOB, JEMOHCTPHPYIOIINX 3aBHCHMOCTH
3IEKTPUYECKOTO CONPOTUBJIEHUS MPOBOAHHMKA OT €r0 JUIMHBI, IJIOLIAAM IOMEPEYHOI0 CEYEHUs U
Marepuaia.

Habnronenne 3a meMOHCTpaluell MCClIeoBaHHSA 3aBHCHUMOCTH CHJIBI TOKa, NMPOTEKAIOIIEro uepes
pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKEHUST HA PE3UCTOPE.

ba3oBele mpencTaBiacHus O IPaBUIIaX CIIOKEHUS HAIPSLDKEHUU MIPU MIOCIIEJ0BATEIbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

BasoBble mpeacTaBaeHus 0 MpaBUIax Ul CHIIBI TOKA IPU MapaieIbHOM COSAUHEHUU PE3UCTOPOB.
Habnromenne nmeMOHCTpamuM Megarora O CHTYalUsaX IOCIEeIOBATEIbHOTO M MapajieNbHOrO
COEIMHEHUS IPOBOAHUKOB B JOMAIIHUX NIEKTPUUECKUX CETSIX.

Pemenue TUMOBBIX pacu€THBIX 3aja4y B 1—2 NEWCTBUA C OMOPON Ha alroput™, MpeaBapUTEIHHO
pa3o0paHHBII COBMECTHO C TMENIaroroM ¢ HCIONb30BaHWeM 3akoHa Oma u Qopmyn pacuéra
JJIEKTPUYECKOTO  COIPOTUBJICHHs IIPU  IIOCICIOBATCIIBHOM U IApaJUIe]bHOM  COEIUHEHUU
TIPOBOIHUKOB.

OmnpeneneHne ¢ ONOPOM Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOJCTBOM Iiearora padoThI
3IEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpezneneHue ¢ ONOPOM Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOJICTBOM I€Aarora MOIIHOCTU
JIEKTPUYECKOTO TOKa, BBIIEIIAEMOM Ha pe3UCTOpE.
Habmronenue 3a rccieJoBaHUEM 3aBHCHMOCTH CHITBI TOKA Yepe3 JIAMITOUKY OT HalpsOKEHHS Ha HEel.
OmnpezneneHue C OMNOpoM Ha TEXHOJOTMYECKYI0 KapTy Moj pykoBoacTBoMm mnemarora KIIJ]
HarpeBare’sl.

HabGmionenue 3a uccnenoBanneM IpeoOpa3oBaHus SHEPTUH IIPU TT0AbEME I'Py3a 3JIEKTPOABUT ATEIIEM.
OOBsiCHEHHE TIOCIIE PACCY)KIACHHS C IMEJaroroM M COCTaBIICHHE IUIaHA-KOHCIEKTa YCTPOWCTBA H
TIPUHIIMIIA JEHCTBHS IOMAITHHUX JIEKTPOHATPEBATENBHBIX IPHOOPOB.

OO0mpsicHEeHHE TIOCTIe pacCyKACHUS C IEeJaroroM M COCTaBJICHHE TIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHMsI U IPUHLIMIIA AEWCTBUS [IJIaBKUX MPEAOXpaHUTENEH.

Pemenne TUMOBBIX pacuéTHBIX 3a7ay B |—2 AEHCTBHUS ¢ ONMOpPOH Ha aJTOPUTM, MPEABAPUTEIIBHO
pa30o0paHHBI COBMECTHO C MIEIATOTOM C MCTIOIb30BaHueM 3akoHa Jxoyns—JleHna.

HabntoneHne BO3HUKHOBEHHS AJIEKTPUIECKOTO TOKA B KUIKOCTH.
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10.

11.

12.

NONEPeuHO020 ceueHus u Mamepuad.
IIposepka npaguna CroxiceHus HanpaxtceHul
npu nocned08amenbHOM COeOUHeHUU O08YX
pe3ucmopos.

Ilposepka npasuna O cunbl MoKa npu
NapanienbHOM COeOUHEHUU PE3UCTNOPOS.
OnpeneneHre  pabOTBI  AIEKTPHYECKOTO
TOKa, UIYIIEro Yepe3 pe3nucTop.
OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIZICISIEMOW HA PE3UCTOPE.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa,
HAYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKeHUS
Ha HeW.

Onpeoenenue KII/ nacpesamens.
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MarnurHbie
siBjieHus (6 4)

ITocrosinHbie MarHuThl. B3aumoeiicteue
MOCTOSIHHBIX MAarHUTOB. MazHumHoe noie.
Maznumnoe none 3emnu u e2o sHaveHue O
orcuzHu Ha 3emne. Onvim Spcmeoda. Maznummoe
noze anekmpuiecko2o moka. llpumenenue
9NEKMPOMASHUMOE 8 mexHuKe. [leticmeue
MASHUMHO20 NOJISL HA HPOBOOHUK C MOKOM.
Dnexmpoosueamenb NnoCMOAHHO20 MOKA.
HUcnonvzosanue snexmpoosucameneti 6
MeXHUYecKux yCmpoucmeax u Ha mpancnopme.
,Zlemoncmpauuuz

1. B3auMoeiicTBrE IOCTOSHHBIX MArHUTOB.

2. MogenmpoBaHue HEBO3MOXHOCTH
paslienieHus MoJF0COB MarHUTA.

3. MonenupoBanue MarHUTHBIX
MOCTOSIHHBIX MAarHUTOB.

4. OmpIT Opcrena.

5. MarauTtHoe moJie ToKa. DJICKTPOMAarHHUT.

6. JleficTBre MArHUTHOTO TIOJISI HA TIPOBOTHUK C
TOKOM.

7. DNeKTPOABUTaTEIb TOCTOSHHOTO TOKA.

Jlabopamopnbvie pabomot u onvimel.

1.  HUccnenoBanue MarHUTHOTO
B3aUMOJICHCTBHUS IOCTOSTHHBIX MarHUTOB.

noJein

2.  Usyyenue MarduTHOTO oJIse
IIOCTOSIHHBIX MAarHuToB HpI/I ux O6’be}lI/IHeHI/II/I nu
pasieeHun.

3.  MHccnegosanue JEACTBUS

ANEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
4.  OmubITH, JIEMOHCTPHPYIOIIHE
3aBUCHMOCThH CHJIBI B3aUMOJCHCTBUS KaTYIIKA
C TOKOM ¥ MarHuTa OT CHJbl TOKa W
HAIpaBJICHUS TOKA B KaTYIIKE.

5. UW3yueHue ACUCTBHS MArHUTHOTO MOJIS
Ha TPOBOJIHHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomoi
INeKmpoogucamers.

7.  Wsmepenue KIIJ[ snekTpoaBurareabHOU
YCTaHOBKH.

I/ICCHGHOBaHI/Ie IO pyKOBOZACTBOM II€Jarora MarHuTHOTO BSaHMOﬂCﬁCTBHﬂ MNOCTOSAHHBIX MAarHuTOB.
N3yuenne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MOJA PYKOBOACTBOM IE€AAarora MarHUTHOTO TOJA
MMOCTOSAHHBIX MArHUTOB IIPU UX O6'beIII/IHeHI/II/I " pa3aciICHUM.

HaOmonenue 3a mpoBeaeHHEM OMBITOB 10 BU3YaTH3aIHNH MOJIS TOCTOSHHBIX MAarHUTOB.

I/I3y11eH14e oA pyKOBOJACTBOM H€aarora ssBJICHUSA HaMaroHn4dnuBaHUs BEIICCTBA.

HccnenoBanne COBMECTHO C IIEAArOTOM ACHCTBUS JIEKTPHUECKOTO TOKA HA MATHATHYIO CTPETIKY.
HaOntonienue 3a mpoBeNEHUEM OIBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHMOCTH CHIIBI B3aUMOJACHCTBUS
KaTyIIKN C TOKOM M MarHuTa OT CHJIBI M HAIIPaBJICHUS TOKA B KaTyIIIKeE.

AHanM3 TpH TIOMOIIM IeJlarora CUTYalldi INPAaKTHYECKOTO HPUMEHEHHUS BIIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBIIUICHHOCTH, MEIUIINHE).

Wzydyenne c omopoil Ha TEXHOJOTWYECKYIO KapTy II0Jl PYKOBOACTBOM Iefarora JeHCTBUS
MAar"dvuTHOIO IOJId Ha MPOBOAHUK C TOKOM.

N3yyenue ¢ onopoil Ha AUIAKTUYECKUN MaTepual AEUCTBUSI SJEKTPOABUTATEIS.

W3mepenune coBmectHO ¢ negarorom KIIJ[ anexkrpoaBuraTeabHON yCTaHOBKHU.

bazoBble mpeACTaBICHUS O Pa3NIUYHBIX NMPUMEHEHHUAX 3JIEKTPOABHIATENCH (TpPaHCIOPT, OBITOBBIC
yCTpOMCTBA U 1Ip.).
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DJIeKTPOMATHUT
Hasi HHAYKIHUSI
(4 9)

Onvimol Dapaoes. Aenenue
anexmpomazhumnoi unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul noxyYeHus

9neKmpuyeckou 3Hepeuu. ODIEKTPOCTAHIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX PHEPTUH.
,Zlemoucmpauuu2
1. MccnenoBanue ABICHUS 3JIEKTPOMArHUTHOU
VHITYKIHH.
2. OnbiTel Dapajest.
3. 3aBUCHMOCTb HAaIpaBJICHUS] MHAYKLIHOHHOTO
TOKa OT YCIOBHI €ro BOSHUKHOBEHUS.

4. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padomut u onvimel.

1. OmpITBI 1O  HWCCIENOBAaHMUIO  SBICHUA
JIEKTPOMArHUTHON WHTyKIUH:
HCCIIEIOBAaHNE W3MEHEHHMH 3HAueHus U
HaIpaBJICHUS HHAYKIMOHHOTO TOKA.

HpOBCZ[eHI/Ie COBMECTHO C II€HaroroM OIIbITOB IIO HCCICAOBAHHIO SBJICHUA BHCKTpOMaFHHTHOﬁ
UHAYKIHU: UCCIICAOBAHUC W3MEHEHHM 3HAYECHUS U HanpasJICHUSA UHAYKIIMOHHOT'O TOKa

PezepBHoe Bpems (3 4)
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9 KJIACC (102 )

TemaTn4eckni OcHoOBHOE cofepkaHue OcHOBHBIC BH/BI 1eSITEILHOCTH YYaIUXCs
6,10k, TEMA (Ha ypoBHe y4eOHBIX AeiicTBUIA)
Pa3znen 8. Mexannueckue siBjienus (40 4)
Mexanunyeckoe Mexannueckoe aABMKeHHE. MarepuanbHas | AHaIN3 C TOMOIIBIO MEarora ¥ 00CYKICHUE PA3ITHMYHBIX IIPIMEPOB MEXaHUYECKOTO IBIKEHHUS.
ABHMKEHHE tTouka. Cucrema otcu€ra. OtHOcUTENbHOCTH | OOCYX/IEHHE COBMECTHO C IIEJaroroM I'paHull MPUMEHUMOCTH MOJIEIH «MaTepHaIbHast TOUKay.
U CIOCOOBI ero MEXaHUYECKOro  JABWXKeHHs.  PaBHomepHoe | OmmcaHue Tociie OOCY)KIEHHS C IeJaroroM MEXaHWYeCKOTO IBIKEHUS Pa3IMuHBIMH CIOCOOaMU
omucanus (10 4) | mpsMonuHeiiHoe nBwxkeHue. Hepasnomepnoe | (ypaBHEHHE, Tabnuna, Tpaduk).
npamonunelnoe  osudxcenue.  CpemHas — u | AHaIM3 TOJ PYKOBOACTBOM II€arora O KM3HEHHBIX CHUTyalldid, B KOTOPBIX IPOSBIACTCH
MZHOGEHHAs cKopocmy mena npu | OTHOCHUTEIBHOCTh MEXaHNYECKOTO JBMKCHHS.
HepAGHOMEPHOM OBUINCEHU. HaGmtonenue MexaHH4eCKOTo IBUKEHHS TeJla OTHOCHTENIFHO Pa3HbIX TeJl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHHE TIyTeH U TPaeKTOPHH IBMKEHHUS C OMOPON HA TEXHOJOTHIECKYIO KapTy MO PYKOBOICTBOM
npaAMonuHeluHoe osudicenue. CBoOoJtHOE | meparora oHOTO M TOTO XK€ Tejla OTHOCHTENIFHO Pa3HbIX TeJl OTCUETA.

nagenue. Onvimsi [ anunes.

Pasnomepnoe oOsudicenue no oxkpys’crocmu.
Ilepuoo u uwacmoma obpawenus. Jluneiinas u
yenogas ckopocmu. Llenmpocmpemumenvroe
ycKopeHue.

Hemoncmpayuu

1. HabmoneHue MEXaHMYEeCKOTO JBHKECHUS
TeJla OTHOCUTENIHLHO PA3HBIX TENl OTCYETA.

2. CpaBHeHHE  TyTed W TpaeKTOpHH
JBIDKEHHST OJJHOTO W TOTO JKe Teja
OTHOCHTENBHO Pa3HbIX TeJl OTCUETA.

3. U3mepeHne  CKOpOCTM M YCKOPEHUS
TPSIMOJIMHEITHOTO JTBIKCHUSL.

4. ViccnenoBanue
PaBHOYCKOPEHHOTO JBIDKEHHUSL.

5. HaGmronenue JIBYDKCHUS
OKPY>KHOCTH.

6. HabmogeHne MeXaHWYSCKUX — SBIICHHIA,
OPOUCXOMAUMX B CHUCTEME  OTCY€Ta
«Tenexka» npu €€ pPABHOMEPHOM H
YCKOPEHHOM  JIBIDKEHUH  OTHOCHUTEJIBHO
KaOuHeTa PU3UKH.

IMPU3HAKOB

TCJ1a 8 (0]

AHanmu3 ¢ IOMOIIBIO Iefarora TeKcTa ['anmnes 06 OTHOCUTENBHOCTH ABIKCHHUST, BBITOJTHEHHIE 3aJaHNH
IO TEKCTY (CMBICTIOBOE UTCHHUE).

[Ipocreiime BbMUCICHUS MO 00pasily CpeAHedl CKOPOCTH CKOJBKEHHs Opycka WM JBUKCHUS
[IapuKa 10 HaKJIIOHHOW TUTOCKOCTH.

AHanuz 1 00CYKXJCHHE C OTIOPOI Ha TEXHOJOTHYECKYIO KapTy 10/ PYKOBOJACTBOM II€Aarora criocooos
MPHOMKEHHOTO OTIPEICIIEHNSI MTHOBEHHON CKOPOCTH.

Omnpenenenue Nocie pacCyXKIEHUS C IEIaroroM MO CXeMe CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHUS
(mrapuka B )KUIKOCTH, MOJICNH HIEKTPUIECKOTO aBTOMOOUJIS U T. II.).

Ompenenenne COBMECTHO € TI€IAaroroM IIyTH, NMPOMICHHOTO 3a JAHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 10 rpauKy 3aBUCMMOCTH MYTH PABHOMEPHOT'O JIBIXKEHHUS OT BPEMEHH.
HavanpHple mTpeacTaBiieHME O MNPUHOWNAX OCHCTBUS HPUOOPOB, HU3MEPSIOIINX
(ciumomeTpoB).

[pocTeiimme BRMUACICHUS TIO 00pa3ily IIYTH M CKOPOCTH ITIPH PAaBHOYCKOPEHHOM IPSIMOJMHEHHOM
JIBYDKCHUH Tella.

OmnpeneneHrne COBMECTHO C MEAAroroM MPOHAEHHOTO IyTH W YCKOPEHUS OBIDKEHUS Tena 1Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO ITPSIMOJIMHEHHOTO JIBH)KEHHUS Tela OT BPEMEHH.
OmnpeneneHrne ¢ MOMOIIBIO TI€Jarora YCKOPEHWS Tejla MpH PaBHOYCKOPEHHOM JABIDKCHHU IIO
HAKJIOHHOH TJIOCKOCTH.

H3mepeHne mo cxememnocie paccyKIEHHsl C MelaroroM Mepuojia M 4YacToThl OOpalleHHs Tena Mo
OKPY)KHOCTH.

Omnpenenenne HaXOXKAEHHUS MOJ| PYKOBOJCTBOM Ielarora CKOPOCTH PaBHOMEPHOTO JABM)KEHHS Teja
10 OKPY>KHOCTH.

CKOpPOCTh
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Jlabopamopnsvie padomut u onvimel.

1. Koucmpyuposanue mpaxkma 0as pazeona u
danvbHeluieco PAGHOMEPHO20 — OBUNCEHUS
WAPUKA UTU MENEHCKU.

2. OmpeneneHue CpemHel CKOpPOCTH
CKOJIbKEHUsI  Opycka WM JBIDKSHUS
[IAPUKa 110 HAKIIOHHOM MJIOCKOCTH.

3. Onpeneneuue  ycKOpeHHWs  Teiaa  pH
PaBHOYCKOPEHHOM JIBIKCHUN o
HAaKJIOHHOM IIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH MYTH OT
BpeMeHH pr PaBHOYCKOPEHHOM
JIBUKCHUU 0€3 HauyaJIbHOM CKOPOCTH.

5. Ilposepxa 2unomesvl: ecau npu
PABHOYCKOPEHHOM 08udIceHuU oe3
HAUANbHOU CKOPOCMU NYyMu  OMHOCAMCA
Kak — pAa0  HeuémHulX  uuceur, Mo
coomeememesyiowue npoOMeANCymKu

BPEMEHU 00UHAKOBWL.

PeiieHrie TUMOBBIX PAacUETHBIX 3aja4 B 1—2 JEHCTBUS C OMOPOM HA aIrOPUTM, MPEABAPUTEIHHO
pasoOpaHHBIA COBMECTHO C TMEJAroroM Ha OMNpeAeieHHe KHHEMATHYECKHX XapaKTEPHCTHK
MEXaHUYECKOTO JIBMYKEHHS PA3JIMIHBIX BUJIOB.

Pacnio3naBanue u npuOIMKEHHOE OMKMCAHKUE TI0 00pa3ily MOCIe 0OCYKICHHUS C MEAaroroM pa3jinyHbIX
BHJIOB MEXaHWYECKOTO JBWKEHHS B TIPUPOJE W TEXHUKe (HA MpUMepax CBOOOIHO TaNAroNIMX Tel,
JIBMDKCHUS JKUBOTHBIX, HEOECHBIX T€JI, TPAHCIIOPTHBIX CPEICTB U JIP.).

B3aumopeiictBue
Ted (20 v)

IlepBelii 3axkoH Helorona. Bropoii 3axkoH
Hetorona. Tperuii 3akon HerotoHna. [lpunyun
cynepno3uyuu cuJ.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPeHUsi CKONbICEHUS, CUNA MPEHUs. NOKO,
Oopyaue 8u10bl MpeHUs.

Cuna TSDKECTH W 3aKOH  BCEMHPHOTO
TATOTCHHUA. YCKOPEHHE CBOOOJHOTO MaJCHUS.
Jeuoicenue naanem eokpye Connya (MC).
Ilepsas xocmuueckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepuaNbHON TOYKH.
Abcomomno  meépooe  meno. Pasnogecue
meépooeo  mena ¢ 3aKPeniéHHOU  OCbIO
epawenuss. MOMEHT CUIbl. [Jenmp msacecmu.

Hemoncmpayuu

1. 3aBHCHMOCTh YCKOpEHHS Tela OT MAaccChl

Tena U ISHCTBYIOUIEH Ha HETO CUJIBIL.

2. HabmogeHue  paBeHCTBA  CHII

B3aUMOJEUCTBUH TEIL.
3. 3meHeHne Beca Tena NIpH YCKOPEHHOM

npu

Habnronenue u o6Ccy>KIeHHE COBMECTHO C IEAAaroroM OIBITOB C JBHKCHHEM Teja MPH YMEHBIICHUU
BIIUSIHUSL APYTHX T€M, IPEMATCTBYIOIUX ABHKEHUIO.

AHanmu3 1O cXeMe IOcjie PAcCyXKJIEHHs C IeJaroroM TeKkcTa lanuies ¢ OmMcaHHEM MBICIEHHOTO
9KCTIEPUMEHTa, OOOCHOBBIBAIOIIEIO 3aKOH MHEPLHH; BBHIMOJHEHUE 33aJaHUHM MO TEKCTY (CMBICIOBOE
YTCHUE).

OOcyxaeHne Mo PyKOBOACTBOM IIE€AArora BO3MOKHOCTH BBIIIOJTHEHHS 3aKOHA HHEPLIUH B PA3IUIHBIX
CUCTEMAaX OTCYETA.

Habmtonenue u oOCy)KIE€HHE COBMECTHO C IE€AAroroM MEXaHHUYECKUX SIBICHWH, MPOMUCXOJIIUX B
cucreme orcuéra «Tenexka» npu €€ paBHO-MEPHOM U YCKOPEHHOM JBHKEHUU OTHOCUTEIBHO
KaOuHeTa QpU3NKH.

JleWicTBUSA C BEKTOPaMH CHIL: BBIITOJIHEHHUE 3a[aHUH MO CIIOKEHHIO U BBIYUTAHUIO BEKTOPOB.
HaGmiogenue 3a mpoBeieHHEM OIBITOB, JIEMOHCTPUPYIOIIMX 3aBUCHMOCTh YCKOPEHHS Tela OT
IIPUIIOKEHHON K HEMY CHJIBI M MACCBI TeJa.

AHanu3 1 00BbSICHEHHE C OTIOPOH Ha TEXHOJIOTHYECKYIO KapTy 10/ PYKOBOJCTBOM II€Aarora siBJICHHH C
HCIOJIb30BAHUEM BTOPOTO 3aKoHa HproTOHA.

Pemenne TuUMOBBIX pacu€THBIX 3agad B 1—2 nelcTBUS ¢ ONOPOM Ha aarOpUTM, MPEIBApUTEIIEHO
pa3o0paHHBI COBMECTHO C IEJAaroroM C HCIOJIh30BaHMEM BTOPOro 3akoHa HproToHa M mpaBwia
CIOXKEHUS CHIL

OmnpenesneHne COBMECTHO € MEarorom *ECTKOCTU MPYKUHBI.

AHanu3 cuTyalMil ¢ ONOpoil Ha TEXHOJOTHYECKYIO KapTy 0] PYKOBOJACTBOM IIEAArora, B KOTOPBIX
HaOmoaoTest yrpyrue aedopmManny, 1 nX oObsSCHEHHE C UCIIOJIb30BaHUEM 3aKoHa ['yka.
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JIBHYKEHUU.
JlaGopaTopHbie padoThl U ONBITHI.
1. UccnenoBaHue 3aBHCUMOCTH CYUTBI TPEHUS

CKOJIb)KEHHSI OT CHJIBI  HOPMaJbHOTO
JaBJICHHS.
2. Onpenenenne  kod(pduULIUEHTa  TPEHHUS
CKOJIBXKEHHSI.

3. OmpenencHue KECTKOCTU TPy UHEI.

Pemenne TUMOBBIX pacu€THBIX 3agad B |—2 neiicTBUSA C OMOpPOH Ha anropUTM, MPEIBAapUTENIBHO
pa300paHHBI COBMECTHO C I1€1arOroM C UCIIOJIb30BaHUEM 3aKoHa I'yka.

HccnenoBanue npy NOMOINU MeJarora 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBXKEHHS OT CUJIBI HOPMAJIBHOTO
nasieHusi. CoBMECTHOE 00CyXICHHUE PE3YNNbTaTOB UCCIEIOBAHMS.

Omnpenenenue 1moJ1 KOHTPOJIEM IIE1Arora ¢ ONOpoi Ha KOHCHEKT K03((GHUINEHTa TPEHHUS CKOIBXCHUSL.
W3MepeHne ¢ MOMOILBIO IeJarora CHJIbl TPEHUSI OKOSI.

Pewenue TUNoOBBIX pacu€THBIX 3a7ad B 1—2 neicTBUS ¢ OMOPOl Ha alrOpUTM, NPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO C IIEIar0roOM C MCTIOJIb30BaHUEM (POPMYJIIBI TS CHITBI TPEHUS CKOJIBKEHHSL.
AHannu3 mo cxeMme IMOocIe PacCyXICHHs IMefarora O JABWKEHWH TENl TONBKO MOJ JCHCTBHEM CHIIBI
TSOKECTH — cBOOOIHOTO TIa/ICHNSI.
OOmBsicHEHHE TTOJ] PYKOBOJICTBOM I€1arora He3aBUCHMOCTH YCKOPEHHsI CBOOOHOTO MaZCHUS OT MAacCh
Tena.

OIJ,eHKa COBMCCTHO C II€aaroromM BCJIMYHMHBI CHJIBI TATOTCHUS, ZleﬂCTBy}OHleﬂ MECXKAY ABYMs TEllaMH
(my1st pa3HBIX Macc).

AHanu3 c omopol Ha JUIAKTUYECKHH MaTepHal JBW)KEHHs HEOEeCHBIX Tesl 1MOJ JCHCTBHEM CHIIBI
TATOTEHUSI (C UCIIOIB30BAaHUEM JIOMOIHUTENbHBIX HCTOUHUKOB HH(OPMALINH).

Pemenne TUMOBBIX pacu€THHIX 3amady B |—2 AeHCTBUS C ONMOPOM HAa aIrOpUTM, MPEABAPUTEIIHHO
pa3o0paHHBI COBMECTHO C MENaroroM C UCIOJIb30BAHHEM 3aKOHA BCEMHPHOTO TATOTEHHS M (GOPMYIIBI
JUTSL pacdéTa CHITBI TSDKECTH.

HaGmonenne u oOCyXJeHHME C T[OMOINBIO II€Aarora OIBITOB [0 H3MEHEHWIO Beca Tena
IIPY YCKOPEHHOM JBIKCHUH.

AHanu3 ¢ IOMOUIBIO NeAarora ycjaoBUi BO3HUKHOBEHHS HEBECOMOCTH U IEPETrPy3KHU.

PemeHne THMOBBIX pacy€THRIX 3agad B |—2 MeicTBUSA C OMOpPOH Ha auropuTM, MpeaBapUTEIHEHO
pa3oOpaHHBI COBMECTHO C IIEIaroroM Ha ONPEICJICHNE Beca TeJIa B PA3JIMUHbIX YCIOBHUSIX.

AHanu3 ¢ onopo Ha TEXHOJIOTMUECKYIO KapTy IMOJ PYKOBOJACTBOM IeJarora Cujl, JeHCTBYIOLIUX Ha
TEJI0, TIOKOSIIEECs Ha OTIope.

OmnpezeseHue ¢ MOMOIIBIO MEIarora eHTpa TSHKECTH PAa3INYHBIX Tell.
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3aKoHBI
COXpaHeHHs
(10 )

Umnynsc Tena. M3menenue  umnynca.
Hmnynec cunel. 3aKOH COXpPaHEHUS HMITYJIbCA.
PeaktuBHOe nemxenune (MC).

Mexanuueckas pabota 1 MouiHocTb. Pabora
CHII TSDKECTH, ynpyeocmu, mpenus. Cea3v
oHepeuu u pabomul. [loTeHUManbHas dHEPrHs
TeNna, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Tlomenyuanonas sHepeus coicamou npy’iCUHbL.
Kunernueckas SHEPTusl. Teopema o
KuHemuueckol 9Hepeuu. 3aKOH COXpaHEHHS
MEXaHUYECKOM 3HEPTUH.

Hemoncmpavuu
1. Tlepenaya mummynabca HpPH B3aUMOJECHCTBUU

Tell.

2. IlpeoOpa3zoBaHus
B3aMMOJCHCTBUH TEIL

3. CoxpaHeHHe HMIyIbca IPH HEYHPYroM
B3aUMO/JICICTBUU.

4. CoxpaHeHHE WMIyibca TpPH aOCOIIOTHO

yIPYroM B3auMOJEHCTBUN.

Habmonenne peakTHBHOTO ABHKEHHUSL.

6. CoxpaHeHHEe MEXaHMYECKON BHEpruH IpH
cBOOOIHOM ITaJICHAM.

7. CoxpaHeHHE MEXaHMYECKON BHEpruH IpH
JBIDKEHUH TeNa MO/ ISHCTBUEM MPYKHUHBI.

Jlabopamopnvie pabomul u onvimol.

1. Ompenenenue pabOTHl CHJIBI TPEHUS MpU
PaBHOMEPHOM  IBWKGHHH  Tela  TI0
TOPU30HTAIEHON TIOBEPXHOCTH.

2. Omnpenenenne pabOThI CUIIbI YIIPYTOCTH MIPU
noaséMe rpy3a C UCIIONb30BaHUEM
HEIO/IBU)KHOTO M TI0/IBUYKHOTO OJIOKOB.

3. M3ydeHue 3aKk0Ha COXpAaHEHUS SHEPTHUH.

OHCPIruu npu

o

HaGmonenue u o6cyx/ieHrne ¢ TIOMOIIIBIO [1€/1arora OIBITOB, AEMOHCTPUPYIOLIMX Mepeady UMITYJIbca
IIpU B3aMMOJICHCTBUU TeN, 3aKOH COXPAHEHHS HMITyJIbca MpHU aOCOIIOTHO YIPYrOM M HEYIPYrom
B3alMOJAEHUCTBHUHU TEIL

Habnronenue neMOHCTpalluy Megarora CUTyallfil B OKpyXarolleid »KU3HHU ¢ UCIOJb30BaHUEM 3aKOHa
COXpaHEHHS UMITYJIbCA.

Pacno3naBanue ¢ omopoil Ha TEXHOJOTMUYECKYIO KapTy IOJ PYKOBOJICTBOM I€Aarora SBICHUS
PEaKTHBHOTO IBMKEHUS B npupose u Texauke (MC — Ouomorus).

[IpuMeHeHHEe COBMECTHO C MENAaroroM 3aKOHa COXPAHEHUs MMIydabca A pacdéra pe3ylbTaToB
B3aUMOZEHCTBUS TeNl (Ha TpUMeEpax HEYNPyroro B3aWMOJCHCTBHSA, YIPYTOro IEHTPAIbHOTO
B3aNMO-/ICHCTBHS ABYX OAWHAKOBBIX TEJl, OJTHO M3 KOTOPBIX HETIOI-BHYKHO).

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 2—3 JEWCTBHUS C OMOPOM Ha alTOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C IE€AArOroM C UCII0JIb30BAHUEM 3aKOHA COXPAHEHHUST HMITYJIbCA.
Omnpenenenue ¢ OMOPON Ha JAUAAKTHYECKUIT MaTeprai padoThl CHJIBI YIIPYTOCTH NPH MOAbEME Ipy3a
C MCTOJIB30BAaHUEM HETOJBHKHOTO U MOJBIKHOTO OJIOKOB.

H3MmepeHne COBMECTHO € MeJaroroM MOITHOCTH.

H3MepeHne ¢ MOMOIIBIO IIe1arora MOTCHIUAIBHOW SHEPTUH YIIPYTro Ae(hOopMHUPOBAHHOM MPY)KUHBI.
W3MepeHne COBMECTHO € MeJaroroM KHHETHYECKON 3HEPrUuy Tella M0 ATHHE TOPMO3HOIO IMyTH.
HaGHIOI[eHI/Ie 3a DOKCIICPUMCHTAJIbHBIM CpPaBHCHUEM HN3MCHCHUA HOTeHHHaHLHOﬁ 1 KHHETUYECKOU
SHEPIuil TeJa MNpH JIBUKEHUH 110 HAKIOHHOMN IIIOCKOCTH.

HaGmionenue 3a 3KCIIEpUMEHTAIbHOM MPOBEPKOM 3aKOHA COXpPaHEHHMS MEXaHWYECKOW SHEpIHu IMpU
CBOOOIHOM TTaICHHH.

IIpumeHeHre Ha HayaJdbHOM YPOBHE, C ONOPOM Ha JUIAKTHUUECKUI MaTepHhan 3aKOHa COXPAHEHUS
MEXaHMUYECKOM 3HEPIUM [UIsl pacu€ra NOTEHUNAIbHOW U KHUHETUYECKON SHEPT Ui Tena.

Pemenne TUMOBBIX pacy€THBIX 3agad B 1—2 nelcTBUS ¢ OMOPOM Ha aarOpUTM, MPEABApUTEIBEHO
pa3oOpaHHBII COBMECTHO C IIEIAaroroM C HKCIIOJIb30BAaHMEM 3aKOHAa COXPAHEHHUS MeEXaHMYECKOM
SHEPIHU.
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Pa3nen 9. Mexannyeckue Koj1e6aHusi M BOJIHBI (15 4)

Mexannyeckue
KoJieoanus (7 4)

KomebarenpHoe JIBIKEHHE. OcCHOBHEBIE
XapaKTePUCTUKH KOJICOAHUH: TIEPHOJ], YacTOTa,
aMIuTUTYAa. Mamemamudeckuil u npysICuHHbIl

masmuuky.  Ilpespawgenue  smepeuu  npu
KoIeOamenbHOM OBUNCEHULU.
3aryxaromue KoieOaHWs. BBIHYXICHHBIC
KoJiebanus. Pe3onanc.
,ZIeMOhtcmpauuu2
1. HaOmronenne  xosiebaHuii  Tel  IOJ
NEMCTBUEM  CHJIBI  TSDKECTH M CHJIBI
YIIPYrOCTH.

2. Habmonenue xoyie0aHuil Tpy3a Ha HUTH U
HAa TIpYXKHUHE.

3. HaGmogenue BBIHYXIEHHBIX KOJIEOaHUH 1
pe3oHaHca.

Jlabopamopnbvie padomut u onvimel.

1. Ompenenenne  4acTOoThl W TEpHOAA
KOJICOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. Onpenenenne  4acTOThl W HepHOJA
KoJeOaHUH TPYKHHHOTO MAasTHHUKA (WA
AJIEKTPOHHAS JIEMOHCTpAIIs).

3. UccrienoBanne  3aBUCHMOCTH  II€pHOJA
KoJIeOaHWH TOJBEIICHHOTO K HHUTU Tpy3a
OT IUTUHBI HATH.

4. UccnenoBaHne  3aBUCUMOCTH  IIEpHOJA
KoJe0aHWH TPYKHHHOTO MAasSTHHKA OT
MAacCHI rpy3a (mm AIIEKTPOHHAs
JIEMOHCTpAITH).

5. [IpoBepka  HE3aBHCHMOCTH neproa
KonebaHui rpy3a, MOJBEHIEHHOTO K HUTH,
OT MaccHI Irpysa.

6. ONBITHI, JEMOHCTPHPYIOIINE 3aBHCUMOCTh

nepruoaa KoJieOaHui MPY)KUHHOTO
MasiTHHKa OT MAacChl rpy3a M XKECTKOCTHU
NPYKUHBL.

7. U3mepenne YCKOpEHHS ¢BOOOIHOTO
majeHus (wmu AJIEKTPOHHAS
JIEMOHCTPAITHS).

Habnronenne kosneGaHuil MO NEWCTBHEM CHII TSDKECTH M YIPYrOCTH W OOHApyXeHHWE MPH MTOMOIIN
rearora moJ0OHbIX KOJIeOaHUH B OKPYKAIOIIEM MHUPE.

AHanmM3 COBMECTHO C TielaroroM KojiebaHW rpy3a Ha HUTH W Ha npyxkuHe. OmpeneneHue o
AITOPUTMY YaCTOTHI KOJICOaHUH MaTeMaTHYCCKOTO U MPY>KUHHOTO MasTHUKOB.

HabGmtonenue n oObsiCHEHHE C TIOMOILBIO TIearora siBIICHUS] pe30HaHca.

HccrmenoBanue ¢ omopoil Ha alrOpUTM, MPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C IIEarorom,
3aBHCHMOCTH MEPHOIa KOJIeOaHHU MOABEIICHHOTO K HUTH TPy3a OT JJIHMHBI HUTH.

[IpoBepka ¢ omopoll Ha TEXHOJOIMYECKYKD KapTy IMOJ PYKOBOJACTBOM II€arora HE3aBUCUMOCTH
reproia KoJieOaHuit rpy3a, MOIBEHICHHOTO K JICHTE, OT MacChl Ipy3a.

Habnronenune u o6cyxaeHne Mo pyKOBOJACTBOM IeIarora ONbITOB, JEMOHCTPHPYIOIINX 3aBUCHMOCTh
reproia KoJicOaHui MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U )KECTKOCTH MPY>KHHEL.

[IpumeHeHne ¢ TOMOLIBIO IIEAArora MaTeMaTUYECKOTO U IPYKMHHOTO MAaATHUKOB B KaUECTBE MOJIENEH
JUTSL OTIMCaHUS KOJICOAHUH B OKpYKaIOIIeM MHpE.

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUS ¢ OMOPOl Ha alTOPUTM, MPEABAPUTEIHHO
pa3oOpaHHBI COBMECTHO C IIEJaroroM, CBSI3aHHBIX C BBIYMCIICHHEM HIIH OIIEHKOW YacTOTHI (IIeproa)
KoJieOaHui
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MexaHnnveckne
BOJIHBI. 3BYK
(89

Mexanuyeckue BOJIHBI. CaoiicTBa
MEXaHUIECKUX BOJTH. IlpodonvHule u
nonepeymvie 60HLL/[IUHA BONIHbI U CKOPOCMb
eé pacnpocmparenus.Mexanuueckue 801HbL 8
meépdom merne, ceticmuyeckue eonnst (MC).

3ByK. Ipomrocms 36yKa u 6bicoma MOHQ.
Ompaoicenue 36yka. Mngpaseyk u yiompassyx.

Hemoncmpauyuu
1. Pacnpoctpanenue

MOTIEPEYHBIX BOJIH.
2. HabmiomeHne 3aBHCHIMOCTH BBICOTHI 3BYyKa
OT YaCTOTHI.
3. AKYCTHYeCKHUIl pe30HaHC.

MIPOAOJIBHBIX u

OOHapy)XeHHe ¥ aHaJIM3 C TIOMOILBIO M1e1arora BOJHOBBIX SIBJICHUN B OKPYXKaOLIeM MHpE.
HaOnroneHue COBMECTHO € MENaroroM paclpOCTPaHEHUs INPOJAOJIBHBIX M IONEPeYHBIX BOJIH (Ha
MOJIeNIN) ¥ 0OHApY)KEHHE aHAIOTMYHBIX BUJOB BOJIH B IIPHPOJIE (3BYK, BOJISHBIE BOJIHBI).

Brrancienne B 1—2 nelicTBUS C OMOPOIl HAa aITOPUTM, MPEIBAPUTENBHO Pa300paHHBIN COBMECTHO C
TIe1aroroM JUTHHBI BOJIHBI M CKOPOCTHU PaclipoCTPaHEeHUs! 3BYKOBBIX BOJIH.

Ha6J'HOI[eHI/Ie 3a DOKCHECPUMCHTAJIBHBIM OINPCIACICHUEM T'PaHUIl YaCTOTHI CJIBINIMMBIX 3BYKOBBIX
KOJIeOaHHH.

Ha6J'HO}IeHHe 3aBUCHUMOCTHU BBICOTHI 3BYKAa OT 4aCTOTBI (B TOM YHUCJIC C UCTIOJIb30BAHUEM MY3bIKAJIbHBIX
HHCTPYMEHTOB).

HaGmonenue n o0bsicHEeHHE C IOMOILIBIO TI€Iarora siBJICHNs] aKyCTHYECKOTO Pe30-HaHca.

YTeHne COBMECTHO C IIEAaroroM OPUrHHAIBHOTO TEKCTa, MOCBSLIEHHOTO HCIIOIb30BAHHIO 3BYKA (MIIH
yAbTPa3BYKa) B TEXHUKE (DXOJIOKALMS, YABTPa3BYK B MEAWIMHE U JIp.); BBINIOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE YTCHHUE)

Pazgen 10. Di1ieKTpOMAarHMTHOE MOJIe H 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEeKTPOMATrHUT
Hoe 1oJ1e

U 3JIeKTPOMArHu
THBIE BOJIHBI

(8w

ToJe.
BOJIHBI. Ceoticmsa
INEKMPOMASHUMHBIX 80JIH. Hlkana
9NEeKMpoMaAcHUMHLIX ~ 6807H.  Hcnonv3osanue
NEKMPOMASHUMHBIX 80IH OJisL COMOBOU C8A3U.
DJeKTpOMarHuTHas pUpoJIa cBeTa.
CkopocTtsb cBeTa. BonmHOBEIE cBOiCTBA CBeETA.
,Zlemoucmpamm2
1. CpoiicTBa JIeKTPOMAarHUTHBIX BOJIH.
2. BoniHOBBIE CBO#iCTBA CBETA.
Jlabopamopnbvie padomut u onvimel.
1.3ydyenne CBOWCTB  3IEKTPOMAarHUTHBIX
BOJJH C  IIOMOIIBIO  MOOWIIBHOTO
TenedoHa.

DIEKTPOMAarHATHOE
DneKTpOMarHuTHbIE

ITocTpoenne MpOCTHIX pacCyXKACHUH Ha OCHOBE IOATOTOBICHHBIX BBIPAXKCHHUH, 0OOCHOBBIBAIOIINX
B3aMMOCBSI3b DJIEKTPUUECKOTO U MATHUTHOTO TOJIEH.

HaOmonenue 3a 3KCHepHUMEHTAIBHBIM H3YUYCHHEM CBOWCTB AJICKTPOMAarHUTHBIX BOJH (B TOM YHCIIE C
MTOMOIIIBIO MOOMIIBHOTO TeNE(OHA).

AHanM3 ¢ MOMOIIBIO NTE1arora PEHTTeHOBCKUX CHIMKOB YEJIOBEYECKOT0 OPraHu3Ma.

AHamu3 COBMECTHO C IIE€JaroroM TEKCTOB, ONUCHIBAIOIIMX MPOSABICHHUSA DIEKTPOMATHUTHOTO
M3IYYECHUS B IPUPOJIE: )KUBbIE OPTaHU3MBI, H3ITydeHUS HEOECHBIX Tell (CMBICTIOBOE YTCHHUE).
PacriozHaBaHue u aHAIN3 Pa3JIMYHBIX IPUMEHEHHH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE C OIIOPOH Ha
TEXHOJIOTHYECKYIO KapTy O] pyKOBOJCTBOM IIe/larora.

PemeHne THUIOBBIX pacy€THBIX 3agad B |—2 MecTBUSA C OMOpPOH Ha auropuTM, MpeaBapUTEIHEHO
pa3o0paHHBIN COBMECTHO C TEaroroM C UCIIOJIb30BaHKEM (HOPMYJI IS CKOPOCTH 3JIEKTPOMarHUTHBIX
BOJIH, AJIMHBI BOJHBI ¥ YaCTOTHI CBETA.
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Paznea 11. CBetoBble siBiaenus (15 1)

3aKOHBI
pacnpocTpaHeHn
1 cBeTa (6 4)

JlygeBas Mopnens cBeta. VICTOYHHMKH CBeTa.
lpamonunetinoe  pacnpocmpanenue  ceéema.
3ammenus Connya u Jlynvt. OTpakeHue CBETA.
ITnockoe 3epkano. 3akon ompadicenus ceema.
[Ipenomnenue ceera. 3aKOH IMPETOMIICHUS
cBeta. [lonHoe sHympennee ompaicenue ceema.
Hcnonvzosanue nonnozo éHympennezo
ompasicenus 8 ONMUYECKUX C8eMo800aXx.

Zlemohccmpauuu2

1. IIpsMonuHeHOe pacIpoCTpaHEHUE CBETA.

2. OTpaxxeHHe CBETA.

3. [Monyuenne wn300pakeHH B IUIOCKOM,

BOTHYTOM H BBIITYKJIOM 3€pKajax.

4. TlpenomiieHne cBera.

5. Onruueckuii CBETOBOI.

Jlabopamopnsvie padomut u onvimel.

1. UccnenoBanue 3aBHCHMOCTH yria
OTPaXXCHUSI CBETOBOTO Jiydya OT yria
naacHus.

2. N3yyeHne XapakTEpUCTHK H300paskeHUS
IpeaMeTa B INIOCKOM 3epKalle.

3. Uccnenoanue 3aBUCHMOCTH yria
HNpeIOMJIEHUST CBETOBOTO Jyda OT Yyria
MaICHUS Ha TPAHUIIE «BO3TYX—CTEKIION.

HaGmronene OMBITOB, JIEMOHCTPUPYIOIIMX SBJICHHE MPSIMOJIMHEWHOTO pPaclpoCTpaHEHHUsI CBeTa
(BO3HHKHOBEHHE TCHHU W MOJYTCHH), ¥ WX HHTCPIPETAIHS C HUCIIOJE30BAHHEM IOHATHS CBETOBOTO
JIy4a.

OOBsiCHEHHE W MOJCTHPOBAHUE TIOCIE PACCYXKICHHUS C IEJaroroM Mo CXeMe COJIHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoi Ha TEXHOJOTMYECKYIO KapTy M0J] pyKOBOJCTBOM I€1arora 3aBUCUMOCTH yriia
OTpaX€HUsS CBETOBOTO JIy4da OT YIJIa MaJICHHUs.

W3yueHne ¢ OMOIIBIO TIearora CBOHCTB N300payKeH s B TUIOCKOM 3epKalie.

Habnronenne u 0OBSICHEHHE COBMECTHO C TIENAaroroM OTMBITOB IO MOJIYYCHHIO H300paKCHUU B
BOTHYTOM M BBINYKJIOM 3epkaniaXx. HaOmioneHue u o0bsCHEHUE TIOCTE PACCYKACHUS C MEJaroroM 1o
CXEME OMBITOB IO MPEJOMJIEHUIO CBETA HAa TPAHMIIE PA3JIUYHBIX CPEM, B TOM YHUCIIE OMBITOB C MOJHBIM
BHYTPEHHUM OTPaKEHUEM.

HccnenoBanue mnoa pykOBOACTBOM II€arora 3aBUCUMOCTH YIJla TPEJIOMIIEHHMS OT YIjla MaaeHUs
CBETOBOTO JIyya Ha TPaHULE «BO3LyX—CTEKIIO».

Pacrio3HaBaHue ¢ MOMOLIBIO IIEAArora SIBJIEHUM OTPa)KEHUS M INPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
KU3HU. AHAITU3 1 OOBSICHEHHUE COBMECTHO C ITEJJarOTOM SIBJIICHUS] ONTHYSCKOTO MHPaXKa.

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUS ¢ OMOPOl Ha alTOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIArOTOM C UCIIOJIF30BAaHHEM 3aKOHOB OTPAXKCHHS U TIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCcKHe
npuoopsl (6 4)

Jlmmza. Xon myueit B mmH3e. Onmuueckas

cucmema  ¢omoannapama,  MUKPOCKONA U
meneckona (MC). [Ina3z «ax onmuueckas
cucmema. Bauzopyrocme u 0anbHO30PKOCHb.
,ZIerwhtcmpauuu2

1. Xon mydeit B coOuparomeii JImH3e.

2. Xopn jtydelt B paccenBaroleit JIMH3e.

3. IlonydeHne wH300pakKEHUI C IMOMOIIBIO
JIMH3.

4. TTpuHun NeUCTBUS
MHUKPOCKOTIA ¥ TEJIECKOTIA.

5. Moens riasa.

¢doroamnmapara,

[losygeHne moa KOHTPOJEM Iefarora M300paKeHWH C MOMOIIBI0 COOMpPAONmIe M pacCeHBArOIIEH
JUH3.

OmnpeneneHue ¢ ONOpPoOil Ha AIrOpuT™M pa3pabOTAaHHOTO COBMECTHO C IeJaroroM (okycHOro
PacCTOSHHS ¥ ONTHYECKON CHITBI COOMpArOIIeii TNH3HI.

AHanM3 COBMECTHO C IEAaroroM YCTpO¥CTBa W NpPUHIMIA JCHCTBUS HEKOTOPHIX ONTHYECKUX
mpubopoB: (oToammapara, MUKpockora, Teiaeckona (MC — OHOJIOTHSL, aCTPOHOMHUS).

AHanu3 ¢ 0nopoii Ha TEXHOJIOTUYECKYIO KapTy 110/ PYKOBOJICTBOM IIe/larora siBJICHUH OJIM30PpyKOCTH U
JTATBHO30PKOCTH, TPUHITKTIA AeHcTBUA 09koB (MC — Guomnorus).
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Jlabopamopnbvie padomut u onvimel.

1. ITonyueHnne wW300paKeHU C ITOMOIIBIO
COOUPAFOIIICH JTMH3BI.

2. Ompezenenrie (OKYCHOTO PACCTOSHHS |
ONTHYECKOH CHJIBI CcOOMparolieil JIMH3bI
(M| 3TEKTPOHHAS IEMOHCTPAIHS).

Paznoskenne
0eJioro ceera
B crekTp (3 v)

Paznoocenue benozo ceema 8
cnexmp.Onvimul Hovromomna. Cnooicenue
CReKmpanbHbix yeemos. [ucnepcus ceema.
Hemoncmpayuu
1. PaznosxeHue 6enoro cBeta B CIIEKTP.
2. [Tosryyenune Oenoro cBeTa MPH CIOXKEHUH
CBeTa pa3HbIX I[BETOB.

Jlabopamopnsie pabomsl u onvimol.

1. OnbITEl 1O pasioxeHHuto Oenoro ceera B
CIIEKTD.

2. OmBITBH IO BOCHPUSATHIO I[BETA IPEIMETOB
IpU HUX HAONIONCHUU Yepe3 LIBETOBBIE
GUITBTPEL

HabGnroneHue COBMECTHO C IIEAAroroM Mo pasjiosKeHUI0 OeJIOro CBETa B CIIEKTP.

HabGmonenue n o0bsicHeHne Ha 0a30BOM YPOBHE 1101 PyKOBOJICTBOM I€JIarora OIbITOB IO MOJY4eHU IO
0eJIoro CBEeTa IpH CIOKEHUN CBETA Pa3HBIX IIBETOB.

[IpoBenenne u 0OBsICHEHHE O PYKOBOJCTBOM I€arora OINBITOB MO BOCIPHUSTHIO IIBETa MPEAMETOB
IIPY MX HAOJIIOJCHUH Yepe3 LBETOBbIE (QHIBTPHI (LIBETHBIC OUKH).

Pa3nen 12. KBantoBbie siBiaenus (17 1)

Hcnyckanue

U MOrJIoIeHne
CBeTa aTOMOM
(4 w)

Onwvimour Pezepgpopoa u ninaHeTapHas MOJEIb
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  ceema  amomom.  Keanmul.
Jlunetivamoie cnekmpebi.

OOcyxJeHne ¢ IIOMOIIBIO IeAarora Lenu onbIToB Pesdepdoppa mo HCCIEOBaHHIO aTOMOB,
BBIJIBIDKEHHAE THIIOTE3 O BO3MOJKHBIX DPE3yIbTaTax OIBITOB B 3aBUCHMOCTH OT IIPEIIOJIAracMoro
CTPOEHHS aTOMOB, ()OPMYITHPOBAHHE BHIBOJOB U3 PE3YIHTATOB OIBITOB.

OOcyxaeHue ¢ Omopoi Ha TEXHOJIOTMYECKYIO KapTy IOJ PYyKOBOJCTBOM II€Aarora MpoOTHBOPEUHH
TUTAaHETApPHON MOJIENIM aToMa U OCHOBAaHUI IS THIT0Te3bl bopa o crarroHapHbIX OpOUTax 3JIEKTPOHOB.
Habnronenne cOBMECTHO C MEAAroroM CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB H3IyUEHHUS Pa3INIHbBIX
BemmecTB. OOBACHEHHUE C OMOPOH HAa ANAAKTHUECKUN MaTepHaT INHEHUYATHIX CIIEKTPOB N3ITydCHUSI.

Ctpoenne
aTOMHOIO siApa
(6 1)

PaguoaktuBHOCTH. Anbha-, bema- u 2amma-
usnyuenus.  CTpoeHHE  aTOMHOTO  sifpa.
Hyxnonnas mooens amomnozo siopa. Mzomonul.
Paouoaxmusnoie npespawyetusl. Iepuoo
noaypacnada amomHsix s0ep.

Hemoncmpayuu

1. CrieKTpbl H3ITy4CHUS U MOTJIONICHUS.

2. CrexTpbl pa3invHbIX Ia30B.

OOcyxIeHne COBMECTHO C MEAaroroM BO3MOXHBIX FHIIOTE3 O MOJIEIISIX CTPOSHUS sIIpa.

OmnpenesneHne Mo CXeMe ¢ MCIOIb30BAHUEM METOAMYECKOTO MaTepraia MoJi pyKOBOJICTBOM IIearora
cocTaBa siiep MO 3aJaHHBIM MAacCOBBIM M 3apsIIOBBIM YHUCIIAM M IO TIOJ0XKCHHUIO B MEPHOANYCCKON
cucteme 3eMeHToB (MC — xumus).

AHanu3 ¢ OTOpoi Ha TEXHOJIOTHYECKYIO KapTy IMOJI PYKOBOJICTBOM IeJ[arora M3MEHEHUs COCTaBa spa
U €ro MOJIOKEHUs B MEpUOAMUecKoil cucteMe npu [I-paanoaktuBHOCTH (MC — XUMIS).
HccrnenoBanue ¢ MOMOLIBIO eJarora TPEKOB _J-4acTHII IO TOTOBEIM (poToTrpadusim.

HaGmonenue 3a neMoHCTpalueit paboThl U3MEPEeHHsI paaualiioHHOT0 (OHA ¢ MOMOIIBIO JO3UMETPA,
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3. Crextp BOJOpOIA.

4. HaOmroneHue TpekoB B kamepe Buiibcona.

Jlabopamopnvie pabomul u onvimol.

1. Habnodenue CcniowHuIx u JauHeluuamlx
CHEKMPOB U3LYUeHUSL.

2. UccnenoBanne TPEKOB: n3MepeHne
SHEPrHUM YacTUIBI MO TOPMO3HOMY ITyTH
(mo ¢ororpaduam) (WM BIEKTPOHHAS
JIEMOHCTpAITH).

OLICHKA €r0 HHTEHCHBHOCTH.

AHanM3 COBMECTHO C IEJaroroM OMOJIOTMYECKHX HW3MEHEHHMH, HPOUCXOJUIIINX TMOJ JeHCTBHEM
pannoakTuBHEIX m3mydernit (MC — Onosorus).

HaGmonenue nemoHcrpaiuy o0 MCIOJIb30BAaHHWE PAJMOAKTHBHBIX M3iydeHHH B Meauiune (MC —
OuomorHs).

SnepHsie
peaxkuuu (7 4)

SnepHbie peakiuu. 3aKOHBI COXPaHCHHS
3apsiIOBOTO M MacCOBOTO YHCeN. DHepaeus ces3u
amommuvix  si0ep. Cesa3b  Maccel U IHEP2UL.
Peakyuu cunmesa u denenust sioep. Hcmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas SHEpreThKa. eticmeus
PAOUOAKMUBHLIX — U3LYYEHULU  HA  JiCusble
opeanusmul (MC).

Hemoncmpayuu
1. PaGora c4yéTunKa MOHU3UPYIOLIUX

H3JIy4YEHUH.

2. Peructpauusi  M3Iy4eHHs — IIPUPOIHBIX

MHHEPAIOB U MPOIYKTOB.

Jlabopamopnwvie padomut u onvimol.

1. Usmepenne paauoakTuBHOrO (GoHa (Win
JIEKTPOHHASI IEMOHCTpALus).

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUS ¢ OMOPOM Ha alTOPUTM, MPEABAPUTEIHHO
pa3oOpaHHBII COBMECTHO C IIEJaroroM ¢ HCIOJIb30BAaHHEM 3aKOHOB COXPAaHEHHS MAacCOBBIX H
3apsAOBBIX YHCEN HA OIPEIECIICHUE DPE3yAbTaTOB SICPHBIX PEaKLUW; aHAIU3 BO3MOXXHOCTU WIH
HEBO3MOXXHOCTH SJEPHON peaKLuu.

O1eHKa ¢ TIOMOILBIO ITearora SHEPrUH CBSI3U SIEp C UCIOIb30BaHueM (GOpMYIIbl DHHIITEHHA.
OO6cyxaeHne COBMECTHO C IMEAAroroM IEPCIIEKTHB HCIOIB30BAHUS YIPABISEMOIO TEPMOSAEPHOTO
CUHTE3a.

OOCyXJileHne COBMECTHO C TENaroroM MNpPerMYLIECTB M JKOJOTHYECKHX NpoOJieM, CBS3aHHBIX C
simepHO# SHepretukoit (MC — 3KoJOTHS).

IloBTOpPUTENLHO-0000IAIOIUIT MOAYJIb (9 4)

Cuctemaru3anus
1 000011IEHNE
MIPEAMETHOTO
coJepKaHus

U OmbITa
JesATeNbHOCTH,
proOpe-TEHHOTO
MIPY U3YYSHUHU
BCETro Kypca
bu3uku

O6o00IICHHEe  COACPIKAHHUS  KaXJO0ro U3
OCHOBHBIX pa3zmemnos Kypca ¢uzukn:
MEXaHUYECKUE, TEIUIOBBIE, DJIEKTPOMAarHUTHEIE,
KBAHTOBBIE SIBJICHMSI.

HayuHblif MeTO/ MO3HAHUSL U €0 peann3alius
B (pU3HUCCKHX MCCIICIOBAHUMX.

CBs3b (DU3UKU U COBPEMEHHBIX TEXHOJIOTHH B
oOnactu mepenaun WHGOPMAIMH, DHEPTETHKE,
TpaHCHIOPTE

BremonHenne ¢ moMmomipl0  memarora  y4eOHBIX  3aJaHMM, TPeOyOmUMX  JAEMOHCTPALUU
KOMIETEHTHOCTEH,  XapaKTEPU3YIOIIUX  €CTECTBEHHOHAYYHYIH0  TPAMOTHOCTb:  HPHMEHEHUS
MIOJIYYEHHBIX 3HAHWH JUIi HAy4yHOTO OOBSACHEHWs! (U3MUECKUX SIBICHUH B OKpYyXKarolleil npupone
U TIOBCEJHEBHOMN JKM3HM, a TAKXXE BBIABICHUS (DPU3MUECKUX OCHOB psila COBPEMEHHBIX TEXHOJIOTHIA;
MIPUMEHEHHS OCBOCHHBIX JKCIEPHUMEHTAIBHBIX YMEHHU Ul MCCIeOBaHUs (QU3MUYECKUX SIBICHUH, B
TOM YHCIIE I NPOBEPKU THIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemenne TuUMoOBBIX pacu€THBIX 3agad B 1—2 neiicTBUS ¢ OMOPOM Ha aarOpUTM, MPEIBApUTENIEHO
pa3o0paHHBI COBMECTHO C MEIAaroroM, B TOM YHMCIIE MPEAINOJIaraloluX HCHoIb30BaHne (Gpu3nueckoi
MOJIETTH U OCHOBAHHBIX Ha COAEPKAHNH PA3IMYHBIX PAa3/IeNIOB Kypca (DH3HKH.
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