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Pabouas nporpamma mno yuyebHomy npeamery «Pusuka» (6a30Bbli ypoBeHb) (IIpeaMeTHAs
obnacte «EcTecTBeHHO-HAY4YHBIC MPEAMETHI») (J1ajiee COOTBETCTBEHHO — Iporpamma 1o (usuke,
¢u3nKa) BKIIOYAET MOSCHUTENBFHYIO 3alMCKY, COJepKaHue oOydeHHs, TUNIAaHUPYEMble Pe3yIbTaThl
OCBOCHHS IPOTPAMMBI 110 (PU3HKE, TEMATHYECKOE IIJITAHUPOBAHUE.

[TOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma no ¢usuke g 00y4aromuUXCs ¢ 3aAePKKON MCUXUIECKOTO Pa3BUTHUS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO 0OIIEro o0pa30BaHHS TOJATOTOBJIICHA HAa OCHOBE
®denepalibHOTO rOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTa OCHOBHOTO 00IEro o0pa3oBaHUs
(ITpuxaz MunnpocBemenust Poccuu ot 31.05.2021 r. Ne 287) (mamee — OI'OC 0O0O0),
denepalibHON aIaNTHPOBAHHON 00Pa30BATENBHONM MPOTPaMMBbl OCHOBHOTO 0O0IIEro oOpa3oBaHUS
Uis O0y4aroluuMxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (IIpukaz MunnpocsemeHus
Poccun ot 24 Hosa0ps 2022 r. Ne 1025), denepanbHoii pabouell nporpaMMbl OCHOBHOI'O OOIIEro
oOpa3zoBaHus 1o yueOHOMY mpenmety «Du3uka» (6a30Bblil ypoBeHb), KoHuenuu npenogaBaHus
yuebHoro mnpeamera «®dusmka» B 00pa3oBaTeNbHBIX opraHu3amusx Poccuiickoit deneparym,
pealn3yIoNMX OCHOBHBIE 0011e00pa3oBaTenbHble Mporpammel, deaepanbHo paboyeil mporpaMMel
BOCIIUTAHMs, C YYETOM pPAaCHpelesIeHHBIX MO KilaccaM IPOBEPSEMBIX TPEOOBAHUU K pe3yibTaTaM
ocBoeHusi denepanpHOil aganTHPOBAHHOW 00pa30BaTENbHOI MPOrpaMMBI OCHOBHOTO OOIIETro
o0pa3zoBaHus U1 00yUYaAIOMIUXCSI C 33AEPIKKON TICUXHUECKOTO Pa3BUTHSL.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Ousuka»

YueOusbiii npeamer «Duszuka» SBISETCS CUCTEMOOOPA3YIOIIUM JIsi €CTECTBEHHOHAYUYHBIX
npeaAMETOB, ITOCKOJIbKY (1)I/I3I/I‘-IGCKI/I€ 3aKOHbI MHUPO3JaHUA ABJIAKOTCA OCHOBOH COACPpIKaHUA KypCOB
XuMuH, Ouonoruu, reorpapuu u actpoHoMuu. Du3zMka BOOPYXKAET OOYUAIOIIUXCS HAYYHBIM
MCTOAOM IMO3HAHHA, ITO3BOJIAIONINM I10JIYYaTh 00BLEKTUBHBIE 3HAHUSA 00 OKpYyXKaromeM MUpe.

[IpenMeTr MakcUMalbHO HampaBieH Ha (GOPMUPOBAHHWE HHTEpeca K MPUPOJHOMY U
COIMAIBHOMY MHPY, COBEPIICHCTBOBAaHUE MMO3HABATEIBHOM AesTenbHOCTH oOyvatomuxcs ¢ 311P 3a
CYeT OBIJIAJICHUS MBICIUTENHHBIMU OTEpPAIllMsIMU CpaBHEHHUS, 000OIIEHUS, pa3BUTHE CIIOCOOHOCTH
apryMEHTHPOBaTh CBOE MHEHUE, (POPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JICSITEIIBHOCTH.

Wzyuenne ¢usnku crocoOcTByeT pa3Butvio y odywarommxcs ¢ 3[1P mpoctpancTBeHHOTO
BOOOpa)keHUs, (YHKIIMOHAJIBHOW TPAMOTHOCTH, YMEHMS BOCHPUHMMATh U  KPUTHUYECKU
aHAIM3UPOBATh MHPOPMAIINIO, TPEJCTABICHHYIO B Pa3IMUHBIX (hopMax. 3HAUMMOCTh IpeaMeTa s
pPa3sBUTHA JKU3HEHHOU KOMIICTCHIINU 06yqa}01u1/1x051 3aKJIII049acTCsd B YCBOCHHU OCHOBBI (1)PI3I/I‘-I€CKI/IX
3HAHUW, HEOOXOTUMBIX Jis TMOBCEJIHEBHON >KM3HHU; HABBIKOB 3J0POBOTO M 0OE30MACHOTO s
YeJIOBEKA M OKPYXKAIOIIEH ero cpeapl 00pasa Ku3Hu; (HOPMUPOBAHUH IKOJIOTUUECKOU KYIbTYPHI.

[TporpamMmma oTpakaeT coaepxkaHue oOydeHus mnpeamery «Dusmka» C y4eToM OCOOBIX
oOpazoBarenbHBIX TOTpeOHOCTEH o0ydaromuxcs ¢ 3[1P. OBnageHne qaHHBIM y4eOHBIM MTPEAMETOM
MPENICTABISIeT OMpPENeIeHHYI0 TPYAHOCTh i oOydaromuxcs ¢ 3[IP. Dto cBszano ¢
0COOEHHOCTSIMH MBICITUTEILHOMN ACATCIIBHOCTHU, ICPUOJUICCKUMU KOJIEOaHUSIMU BHUMAaHUsA, MaJIbIM
00BEMOM TAMSITH, HEJOCTAaTOYHOCTHIO OOIIEro 3amaca 3HaHWM, MOHM)XEHHBIM I03HABaTEIbHBIM
HHTEPECOM U HU3KUM YPOBHEM PEYEBOI'0 Pa3BUTHA.

s mpeonosieHus TpyaHOCTEH B M3yueHUHM ydeOHoro mpeamera «Dusmka» HeoOXomamma
aganTamus o0beMa U XapakTepa yaeOHOTro MaTepHaia K Mo3HaBaTeIbHBIM BO3MOKHOCTSM JTAaHHOU
KaTeropuu OOYYaromMXCs, Y4eT HUX OCOOCHHOCTEH pa3BUTHSA: HWCIOIb30BaHUE AalTOPUTMOB,
BHYTPUIIPEAMETHBIX HW  MCEKIIPEAMETHBIX CB$I3€I>1, IMOCTCIICHHOC  YCIIOXXKHCHHUEC HM3Yy4acMOro
MaTepuana.

HaHHaSI nmporpamMmma KOHKPETHU3UPYECT COACPKAHUC MNPEAMETHBIX TEM B COOTBETCTBHUH C
TpeOOBaHUSMU 00pPa30BATENBHOIO CTAHAAPTa, PEKOMEHIYEMYIO TOCIEIOBATEIBHOCTh W3YYCHHUS
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pa3znenoB (PU3MKU C Yy4ETOM MEXIPEIMETHBIX UM BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTHMKH y4eOHOTO
mporiecca, BO3PACTHBIX M TICHXOJIOTHYECKUX ocoOeHHocTel oOydwaromuxcsi ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00mIero o0pa3oBaHMs, OIpPEENsseT MUHUMAIbHBIA HAaOOp OIBITOB, JAEMOHCTPALUH,
IIPOBOJIUMBIX YUUTENIEM B KJlacce, JIaOOPATOPHBIX paboT, BBIIOJIHAEMBIX 00yUYaOIIUMUCS.
Metoanueckold OCHOBOM wH3ydeHUs Kypca «®DPu3nka» Ha YpOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs SBISIETCS CUCTEMHO-AEATENbHOCTHBIM MOAXO0J, OO0eCleYuBaOIUN JAOCTHKEHHE
JMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX 00pa30BaTENbHBIX pE3YIbTATOB MOCPEICTBOM
OpraHu3aly AaKTUBHOW I03HABATEJIbHOW JEATENILHOCTH OOYYaIOLIMXCS, YTO OYEHb BAXKHO IIPH
oO0yuyenuu aereit ¢ 3I1P, 1151 KOTOPBIX XapaKTEPHO CHU)KEHUE TTO3HABATEIHLHON aKTHBHOCTH.

esn u 3a1aun u3yuyeHusi yaeOHOro npeamera «Puznuka

Obwue yenu w3ydenus: yueOHoro mpeamera «Dusukay mpeactaBicHbl B DenepanbHOM
paboueii mporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OCHOBHOI 1I€TIbI0 OOydYEHUS JeTed C 3aJEP)KKON TCHXUYECKOTrO pPa3BHTHS Ha JAHHOM
npeaAMCETC ABJIACTCA: IMOBBIIICHUC COLIHaJII:HOﬁ agarnTannuu IICTCI71 qepe3 MPUMCHCHUC (I)I/I3I/I‘~ICCKI/IX
3HAHHUU HA TPAKTHKE.

Jns obyqaromuxcst ¢ 3I1P, Tak ke, Kak U JJIs1 HOPMAaTHBHO Pa3BHUBAIOLINXCSI CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTe/IbHYIO POrpaMMy, TOMUHHUPYIOIIEe 3HAUCHUE TIPHOOPETAIOT
TaKue yeiu, KaK:

. npuobpereHue wuHTepeca M cTpemieHus oOydarounmxcs ¢ 3[IP k  HayuHOMY
W3YUYCHHIO IPUPOIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEHH;

. pa3BuTHEe 0A30BBIX MPEICTABICHUI O HAYYHOM METOJE MO3HAHUS M (POpMHpPOBaHHE
MCCIIE/IOBATEIHCKOTO OTHOUICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (dbopMHpOBaHUE HAyYHOIO MUPOBO33PEHHUS, HA JJOCTYITHOM JyIs oOydatouuxcs ¢ 3[1P
YpOBHE, KakK pe3ylbTara W3y4eHHs OCHOB CTPOSHHS MaTepud M (PYHIAMEHTaJbHBIX 3aKOHOB
bu3uku;

. (bopMHpOBaHUE TIPENCTABICHUH O POIH (PU3HUKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX

HayK, TEXHUKU U TEXHOJOTHUH.
JloctrxeHne 3Tux Lesie ooecrneuynBaeTcsl pelieHHeM CIeIYIOMNX 3a0ay.

. npuobpereHue 0a30BBIX 3HAHMA O JUCKPETHOM CTPOCHMM BEIIECTBa, O
MEXaHUYECKHX, TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

. npuoOpeTeHne YMEHMH ONHMChIBAaTh U OOBACHATH (U3UUECKHUE SBICHUSA C
MCIOJIb30BaHUEM TOTYYEHHBIX 3HAHUN U C ONIOPOH Ha IUIaH/CXeMY;

. OCBOCHUE METOJOB PELICHUs IPOCTEUIIMX PacdYE€THBIX 3a4a4 C MCIOIb30BaHUEM
(bu3nyecKux Moenel ¢ ONopoil Ha aIropuTMm;

. pa3BUTHE YMEHMH HaOMonaTh MPUPOJHBIC SIBJICHHUS M BBINOJHATH OIBITHI,

nmaboparopHbie pabOTHl U IKCIICPUMEHTAIBHBIC UCCIICAOBAHUS C UCTIOIH30BAHIUEM H3MEPUTEIBHBIX
puOOpoB (TOA PYKOBOACTBOM yUUTENs);

. OCBOEHHE MPUEMOB pabOTHI ¢ MHpOpMaIend (PU3NUECKOTO COIEpIKaHMs, BKITFOUas
MH(OPMAITUIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3MKH, aHAIN3 U OIICHUBAaHUE HH(OpMAITUH;
. 3HAKOMCTBO cO cdepamMu TpoPECCHOHANHHOU JEATETbHOCTH, CBS3aHHBIMH C

(bHSHKOﬁ, 1 COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIKCHUAX (bPIBPI‘-ICCKOfI HAYKH.

OcobennocTu 0T0OOpa M azanTanuy Y4eOHOI0 MaTepuaJia no pusuke

OcHoBoif 00yuenust oOywaromuxca ¢ 3[IP Ha mpeamerax ecTECTBEHHOHAyYHOI'O LUKIIA
SBIISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIMTENBHBIX OINEpanuii (aHaiw3, CHHTE3, CpaBHEHHE,
0000I1IeHHE) Ha OCHOBE BBIMOJIHEHUS pPa3BUBAIOIIMX YIPaKHEHUH, (OpMHpPOBAaHUE IPHEMOB
YMCTBEHHOW pPaOOTHI: aHANU3 HCXOIHBIX JAHHBIX, IUJIAHUPOBAHME MaTepualia, OCYIIECTBICHHE
MOSTATHOIO M HTOTOBOTO CAMOKOHTPOJIS, a TaKKe OCYIIECTBISIETCS JHKBUAALUS IMPOOETIOB B
3HAaHUSX, 3aKpelUIeHWe H3YYEeHHOro Marepuana, OTpabdOTKa alroOpuTMOB, IOBTOPEHHE
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npoiinenHoro. boisboe 3HaueHHMe TpUIAETCS YMEHHUIO paccKa3aTbh O BBINOJHEHHOW pabote ¢
IIPABUIIbHBIM YIOTPEOJIECHUEM COOTBETCTBYIOIIEH TEPMHMHOJIOTUM U COONIOJAEHUEM JIOTMYECKHX
cBs3eil B m3imaraemoM Marepuane. s oOywaromuxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETro
00pa3oBaHMsl MO-IIPEXKHEMY SBISIFOTCA XapaKTEPHBIMM: HEIOCTATOYHBIN ypOBEHb pa3BUTUSA
OTJENbHBIX IICUXUYECKUX MPOLIECCOB (BOCIPHUATHS, BHUMAHUs, TAMITH, MBIIUJIEHHS), CHUKECHHBIN
YPOBEHb MHTEJUIEKTYaJIbHOTO PAa3BUTHSA, HU3KUI YPOBEHb BBIIIOJIHEHUS y4eOHBIX 3a/aHU, HU3Kas
ycrnemHocTh  00ydenusi. Ilostomy mnpu wu3ydenuun ¢(usuku TpeOyercs IesieHanpaBIeHHOE
UHTEJUIEKTyallbHOE pa3BuTHe oOydaromuxcs ¢ 3I[IP, oTBeuaromee HX OCOOEHHOCTAM U
BO3MOYKHOCTSIM. YueT ocoOeHHocTel oOyuatonuxcs ¢ 3I1P tpebGyet, 4ToObl Mpu M3ydeHHUH HOBOTO
MaTtepuaga 00s3aTeIbHO IPOUCXOAMIIO MHOTOKPATHOE €ro IOBTOPEHUE; PpaCIIUPEHHOE
paccMOTpeHHe TeM U BOIPOCOB, PACKPBIBAIOLINX CBSA3b (U3UKUA C JKU3HBIO; aKTyalIHW3alus
IIEPBUYHOI0 )KU3HEHHOI'O OIbITa 00YYarOIUXCS.

YcBoeHue MporpaMMHOIO Marepuaia 1Mo (HU3UKE BBI3BIBACT OOJBININE 3aTPyIHEHHUS Y
obyyaromuxcs ¢ 3IIP, mostomy Tteopus m3ydaercst 0e3 BBIBOJOB CIOXHBIX (opmyn. 3ajgauu,
TpeOyrole MPUMEHEHHs CIOXHBIX MaTeMaTHYEeCKHUX BBIYHACICHUH H (HOpMyn, B OCOOCHHOCTH
TakKMX TeM, Kak «MeXaHH4YecKoe IBMKEHHE», «ApXHMenoBa cuiia», «MexaHudeckass SHEPrus»,
«DJIEKTPUYECKHUE SIBICHUSA», «IJIEKTPOMArHUTHBIE SIBICHUS», PEIIAIOTCS B KJIacce C IOMOIIbIO
YUUTEIS.

Ocoboe BHUMaHWE TPU M3YyYCHHU Kypca (PU3MKHU YAEseTCs MOCTAaHOBKE W OpPTraHU3aINH
HKCHEPUMEHTA, a TAKXKe MPOBEACHUIO (IPEUMYIIECTBEHHO HAa KaKJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalUi (BO3MOXXHO C HCIIOJIb30BAHUEM 3JIEKTPOHHOW JeMoHcTpanuu). Hekoropeie TeMbl
00513aTeNIbHO JIOJKHBI BKJIIOYATh ONOPHBIE J1a0OpaToOpHble pabOThl, KOTOPbIE PAa3BUBAIOT YMEHHE
[I0JIb30BAThCA MPOCTEHIIMMU NpuOOpaMu, AaHAIU3UPOBATH IIOJyYEHHbIE JaHHbIE. B cBs3u ¢
0COOEHHOCTSIMM IOBeJeHUsI M JesrenbHocTH oOywatomuxcss ¢ 3[IP  (pacTopMo)keHHOCTB,
HEOPTaHM30BAHHOCTD) MPEIYCMOTPEH CTPOXKAWIINK KOHTPOIb 3a COOJIIOJICHHEM IPAaBHJ TEXHUKU
0€3011aCHOCTH IIPU IPOBEICHUH Ja00pAaTOPHBIX U MPAKTHUECKUX PAOOT.

bonbroe BHUMaHMe NpH U3ydyeHU ¢pusuku noapoctkamu ¢ 3I1P oOpamiaercs Ha oBiaseHue
UMH TpPAaKTUYECKMMU YMEHUSMH U HaBblkaMu. [IpenycMaTpuBaeTcs yMeHbIIEHHE O0beMa
TEOPETUYECKUX CBEJIECHUH, BKIIOYEHHE OTAEIBHBIX TEM MM LEJIbIX pa3/ieloB B MaTepUaIbl s
0030pHOr0, O3HAKOMHUTEIBHOIO MM (hakylbTaTUBHOTO M3ydeHus. [Iperaraercs yMmeHbIEHUE
o0beMa MaTeMaTUYEeCKUX BBIYUCIICHUN 3a CUET YBEJIUYEHHs KaueCTBEHHOT'O OINKCAHUs SBJIECHUN U
IIPOLIECCOB

JloctaTouyHOE KOJMYECTBO BPEMEHM OTBOAUTCS HA PAcCMOTPEHHE TEM M BOIPOCOB,
PaCKpBIBAIOIIUX CBSA3b (DU3UKM C JKU3HBIO, C TEMU SIBICHUSMH, HAOIIOACHUSAMHI, KOTOPBIE XOPOIIO
M3BECTHBI YUYEHHKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO HCIONB3YIOTCSI MEXIPEIMETHBIE CBSI3U C TaKUMHU JUCLUIIMHAMM, Kak
reorpadus, Xxumusi, ouosorus, T.K. odydatomuecs ¢ 3[1P oco6eHHO HYy X Tat0TCsA B IPENOIHECEHUH
OJHOTO M TOrO K€ Yy4yeOHOro Marepuajga B pPAa3JIMYHBIX aCHEeKTax, B €ro BapbUPOBAaHUH, B
HEOJIHOKPaTHOM TOBTOPEHUU U 3aKPEIUICHUU TMOJYYEHHBIX 3HAHMM M MPAKTUYECKHX YMEHHH.
[To3Bonsist paccMaTpuBaTh OAMH M TOT >K€ Y4YeOHBI MaTepuan ¢ pa3HbIX TOYEK 3peHus,
MEXIMPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIy4yllIeMYy OCMBICIIEHHIO0, 0ojiee MPOYHOMY
3aKPEIJICHUIO TOJYyYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

IlpumepHbie BuUAbl AesTedbHOCTH oOyuyawumuxcess ¢ 3IIP, oOyciaoBiieHHble 0COOBIMH
o0pa3oBaTe/IbHBIMM MOTPEOHOCTAMM M  o0ecneYyMBaIOIIMe OCMbBICJEHHOE OCBOCHHE
coJep:kaHuM o0pa3oBaHus 1o npeamery «Du3suka

[lpumepHass TemaTWyeckass W TEPMUHOJOTHYECKas JIEKCHMKa TIO Kypcy (u3uku
cootBercTByeT ®OIT OOO0.

Coneprkanne BUIOB AesiTenbHOCTH oOydatontuxcs ¢ 3[1P Ha ypokax ¢usuku onpeaensercs
uX 0coObIMU 00pazoBaTeabHBIMU OTpeOHOCTAIMH. [loMuMoO mupoko ucnonszyemsix B @OIT OO0
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o0ImuUX A BCeX OOYdYaloUIMXCS BUIOB JESATEIBHOCTH CIEAYEeT YCHJINTh BUABI JCATEIbHOCTH,
cneun(uYHble A7 JaHHOM KaTeropuu JeTed, 0O0ecHeuuBalollie OCMBICIEHHOE OCBOEHHUE
coZiepKaHusl OO0pa3oBaHMs IO IMPEIMETY: YCHJIEHHE IMPEeIMETHO-TPAKTUYECKON NEeATEIbHOCTH C
aKTUBH3ALIMEH CEHCOPHBIX CUCTEM; OCBOEHHE MAaTepHalla ¢ OIIOPOX Ha aJITOPUTM; «IIOIIArOBOCTH)» B
M3Y4YEHUHM MaTepHalla; UCIOJb30BAHUE JOTIOJHUTEIbHON BHU3YyalbHOW OMOpPBI (CXEMBbI, 11A0JIOHBI,
ONOpHBIE TAOJMIIBI); PEYEeBOMl OTYET O Hpolecce U pPe3ynbTaTe AEATENbHOCTH; BbIIOJIHEHUE
CIEUUANBHBIX 3a/laHUi, 00ECNEeUnBAIONINX KOPPEKLUHUIO PpEryisiud y4yeOHO-TI03HABaTEIbHON
JEsTeIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yibTara.

Jna obywarommxcss ¢ 3[IP cymiecTBEHHBIM SBISIOTCSA IMPUEMBbI PabOTHI C JIEKCHUYECKUM
MatepuaioM 1o npeamery. [IpoBoautcs crenuanpHas paboTa 10 BBEJCHUIO B aKTUBHBIN CIIOBaph
OoOydaromuxcsi COOTBETCTBYIOLIEH TepMUHONIOTUU. M3ydaemple TEpMHUHBI BBOASTCS HaA
IIOJIUCEHCOPHOH ~ OCHOBE, 00s3aTeNbHa BU3yallbHas MOJAJIEPXKKA, aITOPUTMBI PabOTBl ¢
OIIpeICJIEHUEM, OIIOPHBIE CXEMBI JIJISl aKTyaJInu3alliid TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMu 00pazoBaTenbHbIMU MOTpeOHOCTAMU oOyvaromuxcs ¢ 3IIP, mpu
IUTAaHUPOBAHUM pabOThl YUEHUKA HA YPOKE CIeAYEeT NPUIEPKUBATHCS CIEAYIOINX MOMEHTOB:

1. ITpu ompoce HEOOXOIUMO: JaBaTh AITOPUTM OTBETA; Pa3pellaTh MOJIb30BATHCS IIAHOM,
COCTaBJICHHBIM IIPU IOATOTOBKE JIOMAILHErO 3aJaHus; JaBaTh OOJIbIIE BPEMEHU TOTOBHUTHCS K
OTBETY Y JOCKH; paspeliaTh JelaTh IPEIBAPUTENIBHBIE 3alMCH, II0Jb30BaThCSA HArjsAHBIMU
MOCOOHSMU.

2. Tlo BO3MOXHOCTM 3aJaBaTh OOYYArOIIMMCS HABOJAIIME M YTOYHSIOIIME BOIPOCHI,
KOTOpBIE IOMOTYT UM MOCJIEI0BAaTEIIbHO U3JI0KUTh MaTepHUall.

3. CucreMaTudecku MpPOBEPATH YCBOCHHME MarepHaja II0 TeMaM YpPOKOB, Ul
CBOEBPEMEHHOTO OOHApPYKEHHS MPOOEIIOB B MPOMICAIIEM MaTepHae.

4. B npouecce u3y4eHus HOBOIoO MaTepualla BHUMaHUE YUEHHKOB oOpalaeTcst Ha Haubosee
CIIO)KHBIC pa3feNibl nM3ydaeMod TeMbl. HeoOxomumo damie oOpamarbcss K HAM C BOIPOCAMH,
BBISICHAIOLMMH [TOHMMaHUe y4eOHOTro Marepuana, CTUMYJIUPOBATh BOIPOCH! MPHU 3aTPYIHEHUSX B
YCBOEHHMH HOBOT'O MaTepHara.

MecTto yueOHOro npeamera «®u3suka» B yueOHOM IJIaHE

B cootBerctBuM ¢ DenepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero obpa3zoBanus ydeOHBI mpeamer «DPu3nka» BXOIUT B MPEIMETHYIO O0JIACTh
«EctecTBeHHBIE HayKu» W sBIseTCs oOs3aTeNbHBIM JUid u3ydeHus. CopaepikaHue ydeOHOro
npenMera «®@usuka», npenactaBieHHoe B DenepanbHON pabodeil mporpamme, COOTBETCTBYET
OI'OC 00O, PenepanbHOl 00pa30BaTENBHONW IMpOrpaMMe OCHOBHOIO 0OIIero ooOpa3oBaHus,
denepanbHON alanTUPOBAHHON 00pa30BaTEIBLHOM MPOTpaMME OCHOBHOTO OOIIETO OO0pa3oBaHUS
U1 00yJaroIuxcs ¢ 3a/1€p’KKOH nmeuxuyeckoro pa3putus. Ooliee Yuciao 4acoB, PEKOMEHI0BaHHbIX
U1 u3ydeHusi Gu3uKu Ha 0a30BOM ypoBHE, — 238 yacoB: B 7 kjacce — 68 yacoB (2 4aca B HEJIEIIO),
B 8 Kiacce — 68 yacoB (2 yaca B Heent), B 9 kiacce — 102 yaca (3 gaca B He/Iemo).



COAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B IO3HAHNH OKPY:KAIOLIET0 Mn{)a

®usnka — Hayka o npupozae. SABiaenus mnpupoasl (MC™). dusnueckue SBICHHS:
MEXaHUYECKUE, TEIJIOBBIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeIMUMHBL. I3MmepeHue Qusnueckux Benu4HH. Quiuueckue npu6opb12.
loepewnocmo usmepenuii. Mexx1yHapoHasi CUCTEMA €AUHMUII.

Kak ¢u3uka u gpyrue ecrecTBEHHblE HAyKH W3Yy4alOT Hpupony. Ecmecmeenno-nayuHulil
MemooO NO3HAHUA: HAOM0OeHUue, NOCMAHOBKA HAYYHO20 BONPOCA, BbLOGUIICEHUE 2UNomes,
9KCHnEepuUMeHm no npogepke cunomes, 00vACHeHue Habaroaemozo asienus. Onucanue usuyecKux
S6IeHULL C NOMOWBIO MOOeel.

[TpenmMeT 1 MeTOABI (PUBUKH.

ﬂejnoucmpamuu3

1. MexaHuueckue, TerIoBble, JEKTPUUECKHUEe, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. dusnueckue NpuOOPHI U MPOIEAYypa MPSMBIX U3MEPEHUM aHATOTOBBIM U HU(PPOBBIM
puOOpPOM.

Jlabopamopnuvie pabomot u onvimuol

1.0OnpeneneHue LeHbl JEICHUS U3MEPUTEIBHOIO MpUOOpa (UCHONIBb3YsI TEXHOJIOIMUYECKYIO
KapTy SKCIIEPUMEHTA).

2. VI3mepeHue paccTOSHUH.

3. N3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea

4. Onpeodenenue pasmepos Maivlx mei.

5. H3mepeHue TtemmepaTypbl INpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa U JlaTYMKa
TEMIIEPATYPHI.

6. Ilposeoenue uccredosanus no nposepke eunomesvl. OAIbHOCMb NOAEMA WAPUKA,
NYWeHnHO20 20pU30HMANbHO, MmeM Oobule, Yem O0buLe 8bICOMA NYCKA.

Pasnean 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHUH BelleCTBA

CrpoeHne BemIecTBa: aTrOMbl M MOJIEKYINBI, uXx pazmepsl. Onvimvl, O0oKazviéaoujue
OUCKpemHoe CmpoeHue eeujecmad.

JlBmkenne dacTuil BemecTBa. CBSI3b CKOPOCTH JIBHDKEHHS YaCTHI[ C TEMIICPATypOM.
bpoyHoBckoe nBmxenue, aupdysus. Bzaumooleicmeue uacmuy ewecmea: NpUumadceHue u
ommanxkusauue.

ArperaTHble COCTOSIHMS BEIIECTBA: CHMIpOeHue 2a308, Jcuokocmel U MmMeEpobix
(kpucmaniuueckux) men. Bzaumocesasv medcoy ceovcmeamu eewecme 8 pA3HbIX A2Pe2amHbIX
COCMOAHUAX U UX AMOMHO-MONEKVIAPHbIM cmpoeHuem. OcobenHocmu azpecamuvlx COCMOSHUU
800bl.

ﬂemoncmpauuu4

1. HaGmroneHnne OpOyHOBCKOTO JIBHKCHHUSI.

2. Habmonenue nuddysun.

3. Habnwooenue ssnenutl, 00bACHAIOWUXCS NPUMANCEHUEM UTU OMMAIKUBAHUEM YaCmuly
geuyecmaa.

1 MC — 31eMeHTBI CofepKaHHus, BKIIOUAONME MEXIIPEIMETHEIC CBSI3H, KOTOpBIE MOAPOGHEe PACKPHITHI B
TEMaTHYCCKOM TITAHUPOBAHUU.

2 311ech 1 faee KypCHBOM 0003HAUCHbI TEMBI, H3yUeHHe KOTOPHIX IPOBOANTCS B 03HAKOMHTEIbHOM Miane. [legaror
CaMOCTOSTENILHO ONpeessieT 00beM N3ydaeMoro MaTepHana.

® Bee JlemoncTparmu i JlabopaTopHbie paGoTHI, MPeICTABICHHBIE B COAEP/KAHMH, TOMYCKAETCS (MOYKHO) IPOBOJIUTS,
HCTIOJNB3YsT HHPOPMAITMOHHBIE M AJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

% 311ech 1 asTee MPUBOMTCS PACIITHPEHHBII MepeueHb TaG0PATOPHBIX PAGOT ¥ ONBITOB, M3 KOTOPOrO YUHTEIb E/IaeT
BBIOOD 110 CBOEMY YCMOTPEHHIO.
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Jlabopamopnuvie pabomovt u onvimeul

1. Oyenxa ouamempa amoma memoodom psi008 (¢ ucnoiv3osanuem gpomozpaghuii).

2. OmBITHI 110 HAOJIOJICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKCHUIO JACUCTBUS CHUJ MOJICKYJISPHOTO MPHUTSHKCHUS (2/1eKMPOHHAA
oemoncmpayus).

Paznen 3. /IBu:xeHue U B3auUMo/ieiicTBHE TeJl

Mexannueckoe JBrmkeHre. PaBHoMepHOE 1 HepaBHOMepHOE ABMkeHHE. CKOpocTh. Cpedrsis
CKOPOCMb NPU HEPABHOMEPHOM O8UdCeHuU. PacuéT myTH U BpeMEHU JABMKCHHUS.

SBnenue uHepuuMu. 3akon uHepyuu. Bzaumooeiicmeéue men Kaxk NpUYUHA USMEHEHUS
ckopocmu osudicenus men. Macca xkaxk mepa unepmuocmu mena. IlnotHocts BemectBa. (Cea3b
NJIOMHOCMU C KOIUYECNEOM MOIEKY 6 eOunuye 06véma eeujecmasa.

Cuna Kak XapakTepucTHKa B3aumoneucTBus ten. Cuna ynpyeocmu W 3akoH ['yka.
Hsmepenue cunvl ¢ nomowwto Ounamomempa. SIBneHue TAroreHus U cwia Tspkectu. Cuna
msaxcecmu Ha opyeux nianemax (MC). Bec tena. HeBecomocts. CrioskeHHe CUJl, HAPABICHHBIX 110
onHOM npsmoii. PaBHoxaelcTBytomas cun. Cuna mpenus. Tpenue cKonvdcenus u mpenue NnoKosl.
Tpenue 6 npupode u mexuuxe (MC).

Hemoncmpayuu

1. HabmtoneHne MexaHMYecKOro ABMKEHUs Tea.

2. N3mepenne ckopoCTH NPSIMOJIMHEWHOTO IBUKEHHUS.

3. Halmronenue siBIIeHUsSI HHEPLIUH.

4. Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUH TEIl.

S. CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIl.

6. CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON PSIMOM.

Jlabopamopnuvie pabomot u onvimul

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO IBMKEHMS (IIapuKa B 5KUIKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOWIIS U T. 1.) (271eKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHHUSI OpycKa WM LIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenye MIOTHOCTU TBEPJIOTO TeNa.

4. OmnbITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh pacTshKeHus (Aedopmariui) Npyx HHbI OT
MIPUIIOKEHHOMN CHIIBL.

S. OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHHS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenue. Cnocobvl ymenvuienus u ygenudenus oasieHus. /asnenue 2asa. 3asucumocmo
oasnenusi eaza om 00véma, memnepamypwl. Ilepedaua Oaenenuss meEpoOLIMU  Meramu,
acuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue mawiuHvl. 3aBUCUMOCTb JaBIICHHS
KUIKOCTH OT TIyouHbl. Coobwarowuecs cocyowl. I uopasnuueckue mexaHusmol.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [lpuuumsl cyujecmeosamus 6030VUIHOU
ooonouxku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheproco oasneHus. 3asucumocmo
ammocgheprozo OasneHuss om 6bicomvl HAO YposHem Mmops. Ilpubopvr 0ns  usmepenus
ammocgeprozo 0asieHusl.

Heticmsue dcuokocmu u 2aza Ha noepyxrcénHoe 8 nux mesno. BeiTankuparomas (apxumeoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBHCUMOCTD JIaBJICHUS ra3a OT TeMIEpaTyphl.
2. [lepenaua naBneHus )KUIKOCTHIO U Ta30M.

3. Coobmarommecst CoCybl.

4 I'mppaBnnueckuit mpecc.



S. [IposiBinenue neiictBus aTMOCHEPHOTO TaBICHHUS.

6. 3aBUCHMOCTh BBITAIKUBAIONICH CHUJIBI OT 00BbEMa MOTPYKEHHOW 4YacTH Tela |
IINIOTHOCTH KHUIAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue IUIaBaHUS TeJI. IIJIaBaHHE WIIH IOrpy>XCHUC TCJI B 3aBUCUMOCTH OT

COOTHOIIEHUS TIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopuvie pabomol u onvimul

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B )KHIKOCTh
YacTH TeJa.

2. OnpeneneHre BBITAIKUBAIOMICH CHUIIbI, JCHCTBYIOIIEH Ha TeEJO, IMOTPYXKEHHOE B
JKUJKOCTb.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONIECH CHJIbI, JEUCTBYIOLIEHM Ha TEJIO B
JKHJIKOCTH, OT MacChl TEJa.

4, OMBITBI, TEMOHCTPUPYIOIIME 3aBUCHMOCTDH BBITAJIKMBAIOIICH CHIIBI, JEUCTBYIOIICH
Ha TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUAKOCTh YaCTU T€JIa U OT TJIOTHOCTH KUIKOCTH.

5. KouctpynpoBanue apeomeTpa WM KOHCTPYMpPOBAHHE JIOAKU U OMpereNieHUe e
IrPy30I0AbEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MEeXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS IIOCKOCTh. [Ipasuno pasnogecus pvluaza.
IIpumenenue npasuna pasrosecus pviuaza k 610Ky. «3onomoe npasunoy» mexanuxu. KI1J| mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckasi sHeprus. Kunemuueckas u nomenyuanvHas suepeus. Ilpespawenue o0nozo
8U0A MEXAHUYECKOU Hepeul 8 Opy2ou. 3aKOH COXPAaHEHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu

1. [TpuMepbI MPOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomol u onvimur’

1. Omnpenenenue paboOThl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuii paBHOBECHS pblyara.

3. N3mepenne KI1/] HakTOHHOM MIIOCKOCTH (271EKMPOHHAA 0eMOHCIMPAUUs).

4. N3yuenne 3akoHa  COXpaHEHUSI  MEXAHUYECKOM  JHEPruu  (2J1eKmpOoHHAA
demoncmpayus).
8 KUIACC

Pa3nen 6. TenJioBble siBJICHUA

OcHoBHble NONI0JHCEHUS MONEKYIAPHO-KUHEMUYeCcKoU meopuu cmpoeHus eewjecmsea. Macca
u pazmepvl amomos u moaexyi. Onvimol, NOOMEEPHCOAIOUJUE OCHOBHBLE NOJOHCEHUS MONEK)ISAPHO-
KUHemuyecKou meopuu.

Mopenu TBEPIOTO, KUIKOTO M Tra3000pa3HOr0 COCTOSHHUM BemiecTBa. Kpucmaniuueckue u
amopguuvle mena. ObvscHeHue c8OUCME 2a308, HCUOKOCHEN U MEEPOLIX MeJl HA OCHO8E NOJIOHNCEHU
MONeKynapHo-KuHemuyeckou meopuy. CMaduBaHUE U Kanulisapuvle seleHus. 1eniogoe
pacuiupenue u cocamue.

Temneparypa. Cés136 memnepamypovl o CKOPOCHMbIO MENI08020 OBUNCEHUS HACMUY.

Buytpennss sHeprusi. Cnocobvl usmeneHus: 6HympeHHell dHepeuu:. menjionepeoaia u
cosepuieHue pabomsl. Buovl menionepedadu: menionpo8oOHOCMb, KOHBEKYUS, U3TYUeHUe.

KomudecTBOo TemnoTel. Yoenvnas mennoémxocms sewjecmea. Tennioobmen u mennogoe
pasHosecue. Ypasrnenue meniogo2o banrauca.



IInasnenue u omeepoesanue KpUCMAIIUYECKUX 6ewjecms. Yoenvnas menioma niaeieHusl.
Ilapoobpaszoseanue u roundencayus. Hcnapenue (MC). Kunenme. Voenvnas mennoma
napoobpazosanus. 3a8UCUMOCMb  MeMNEePamypvl KUNeHus Om ammoc@epHozo  O0asieHus.
Brasxcnocmo 6030yxa.

OHeprus TOIUBA. YoenvbHas menioma c20paHusi.

Ipunyunet pabomvr mennosvix osucameneu. KII[] mennosoco oeucamens. Tennosvie
ogueamenu u 3awuma oxkpyscarowetl cpedvt (MC).

3axon coxpanenus u npeepawjeHus suepauu 8 mennogvlx npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenne OpoyHOBCKOTO JBHIKEHUS.

2. Hab6monenue nuddysum.

3. Habmoienue siBjeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUIMA.

4. HaGuroieHre TemioBoro pacimpeHus Tedl.

5. W3meHneHue gaBiieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WK OXJIAXKICHHUH.

6. [TpaBwiia u3MepeHus TeMIIepaTypehl.

7. Bune! teronepenayu.

8. OxJtax/ieHre MMpu COBEPIIEHUU PaOOTHI.

9. HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

10. CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BELLECTB.

11. HaOmnronenne KueHus.

12. HalGnropeHHe MOCTOSHCTBA TEMITEPaTyphl IPH IJIABICHUH.

13. Moieny TenIOBBIX IBUraTENEi.

Jlabopamopnuvie pabomovt u onvimul

1. OnpiTel 1O  OOHApPYXKEHUIO  ACUCTBHUS CHJI  MOJIEKYJISIPHOTO — MPUTSIKCHUS
(21eKmpoHHan demoncmpauus).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WM caxapa.

3. OMBITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACIITUPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.

4. Onpenenenue AaBleHUs BO3ayXa B OajUIOHE MITIPHIIA.

S. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JIaBJIEHMS BO3ayXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaXKICHUS.

6. IIposepka cunomesvl TuUHENHOU 3a8UCUMOCTU ONIUHBL CIMOJOUKA HCUOKOCMU 8
mepmoMempuiecKkol mpyoxKe om memnepamypbi.

7. HaGmronenne u3MeHeHrss BHYTPEHHEHM YHEPTUU TeJla B Pe3yJIbTaTe TEIUIONEpeaaun U
paboThl BHEIITHUX CHIL.

8. UccnenoBanue siBeHUs TEII000MEHA MTPU CMEIIMBAHUN XOJIOAHOU U TOPSYEH BOJIBI.

9. Onpeoenenue Koauvecmea menjiomovl, HOAYYEHHO20 B6000U NpU MenjioodMeHe ¢
HazpemvimM Memaiiudeckum YuiuHopoMm.

10.  HccnenoBanue mporiecca UCIAPEHUS.

11. OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

12.  Onpedenenue yoenvHou meniomol niagieHus ibod.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHUSA

Inexmpuzayusi mes. [IBa poja 3NeKTpUUECKUX 3aps10B. BzauMoaencTBue 3apsiKeHHBIX TeEl.

Onexrpuueckoe mnone. [lpunyun cynepnosuyuu 31eKmMpudeckux noieu (Ha KayecmeeHHoM
yposHe).

Hocumenu snexmpuueckux 3apsaoos. ODnemenmapuwiii dnekmpudeckuii 3apad. Cmpoenue
amoma. TIpoOBOTHUKY U AUDIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsa.

DNEeKTpUUECKUil TOK. Ycnosus cywecmeosanus snexkmpuyeckozo moka. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 5SIEKTPHUYECKOro ToKa (TEIUIOBOE, XHMHMYECKOE, MAarHUTHOE).
Dnexmpuyeckutl mox 6 HCUOKOCMAX U 2a3aX.

PabGoTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3axon Jxcoyns—Slenya. Dnekmpuueckue yenu
U nompebumenu 21eKMpUYecKoli dHepeuu 8 Ovimy. nekTpuyeckas 1enb. Cuna TOKa.
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DnekTpuueckoe HanpspkeHue. ConmpoTHUBICHUE POBOHUKA. YoenbHoe conpomusieHue 6euecmaa.
3akon OMa nsa ywyactka uenu. IlocienoBaTenbHOE M MapajuieIbHOE COCIMHEHHUE MPOBOJIHHUKOB.
Kopomkoe 3amvikanue.

[ToctosisnHble MarHutThl. B3aumonelcTBUE TOCTOSIHHBIX MAarHuToB. MacHummuoe noie.
Maenummnoe none 3emau u e2o 3Havenue 0as xcusnu Ha 3emne. Onvim Spcmeda. Maznumnoe none
anekmpuiecko2o moka. Ilpumenenue snexkmpomacHumos 6 mexuuxe. /leticmaue MazHUMHO20 NOJA
HA  NPOBOOHUK €  MOKOM. Olekmpoosucamenb  NOCMOAHHO20 moka. Hcnonvzosanue
aekmpooguzamenel 8 MmexXHUYecKux yCmpoucmeax u Ha mpancnopme.

Onvimet  @apades.  Henenue  snexkmpomacnumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocobvl nomyyeHus d1eKmpudeckou SHepeuu. DIEKTPOCTAHIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

Hemoncmpayuu

1. DnekTpu3anus Tel.

2. JIBa posia aJIeKTPUYECKUX 3apsI0B U B3aUMOJICICTBHIE 3apsyKEHHBIX TEIl.
3. YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTHuecKas HHAYKIIHS.

S. 3aKOH COXpaHEHUs ICKTPUUECKUX 3aPsI0B.

6. [TpoBOAHUKY M TUAIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcTouyHUKH TOCTOSIHHOTO TOKA.

9. JlecTBUSI 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

11. I"a30BbIit pazps.

12. M3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  M3mepeHue 3JIEeKTPUIECKOTO HAMPSKEHUS BOJIBTMETPOM.

14.  Peocrar u Mara3uH CONPOTUBJICHHIA.

15. B3anmopeiicTBrEe NOCTOSIHHBIX MarHUTOB.

16.  MopenupoBaHue HEBO3MOXKHOCTHU pa3AelieHus MOJICOB MarHUTA.
17.  MopenvupoBaHue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarnuTtHOe nojie ToKa. JJIeKTPOMArHuT.

20.  Jle¥icTBHME MarHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.

21. DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

22.  VccnemoBaHue SIBJICHHS SJIEKTPOMArHUTHON HHITYKITUH.

23. OmnbrTel @apayest.

24.  3aBHUCHMMOCTbH HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHS.
25. DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomol u onvimul

ONEITEI IO Ha6J'IIO)IeHI/IIO OJICKTpHU3alUHN TCII I/IHI[yKIII/IeI\/'I H IIpHU COITPUKOCHOBCHHH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JTUDIIEKTPUKH.
COopxka u mpoBepKa pabOoThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

Hccnedosanue  3asucumocmu  Culvbl mMoKd, uoywjeeo uepe3 pe3ucmop, om
CONPOMUBIIEHUsL PE3UCMOPA U HANPANCEHUS HA pe3ucmope.

ook wdE

7. Onvimol, 0eMOHCmMpupyIOwue 3a8UCUMOCHb  IJIEKIMPULECKO20  CONPOMUBITIEHUs
NPOBOOHUKA OM €20 ONUHbL, NIOUWAOU NONEPEUHO20 CeYeHUs U Mamepuad.

8. IIposepka npasuna cirodxiceHus HANPSA’CEeHUU Npu Nocie008amenbHOM COeOUHEeHUU
08YX pe3ucmopos.

9. IIposepka npasuna 0715 Cubl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCTOPOS.

10. Omnpenenenue padOTHI JIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
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12. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEPE3 JTaMIIOUKY, OT HANPSKEHUS
Ha HEH.

13.  Onpeodenenue KIIJ[ nacpesamens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. HM3yyeHwe MarHMTHOTO TMOJS IOCTOSHHBIX MAarHUTOB MpPH WX OOBEAMHCHUH U
pas3eseHuu.

16.  HccnemoBaHue NEHUCTBUS MIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM
Y MarHuTa OT CUJIbI TOKA U HANPaBJICHUS TOKA B KaTYIIKE.

18.  M3yuenwue neiiCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomol 31eKmpoo8ueames.

20. N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAaHOBKH.

21.  OmbITHI O HUCCICIOBAHUIO SBICHHS SJCKTPOMArHUTHONW WHIYKIIUU: WCCIIEAOBAHUC

N3MEHEHHUH 3HaUCHUS U HaIpaBJICHHUA HHAYKIIHOHHOI'O TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBja1eHUsI

Mexanunueckoe BumxeHue. MarepuanbHas Touka. Cucrema orcuyéra. OTHOCHUTEIBHOCTb
MEXaHMYECKOIro JBWKeHHUs. PaBHOMepHOe mpsMoOJIMHENHHOEe JBUXEHHE. [Hepasnomepnoe
npamonunelnoe osudxcenue. CpelHSAs U MCHOBEHHAS CKOPOCMb meld NpU HEpaGHOMEPHOM
08UIICEHUU.

Yckopenue. Pagnoyckopennoe npamonunetinoe ogudicenue. CBoOonHoe najnenue. Onvimol
Tanunes.

Jlunetinas u y2nosas ckopocmu. LlenmpocmpemumenvHoe yckopeHue.

IlepBbiii 3akoH Hprorona. Bropoit 3akoH Hprotona. Tpermii 3akoH Herotona. llpunyun
Cynepno3uyuu Cui.

Cuna ynpyeocmu. 3axon Iyka. Cuna mpenus: cuia mpeHus CKOAbICEHUs, CUNd MpeHus
noKos, Opyaue 8udbl mpeHusl.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOIO MaJeHUs.
Heuowcenue naanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue MaTepuanbHOW TOUKH. Abcomomuo meépdoe meno. Pasnosecue meépooco
mena c 3aKkpeniénHoll ocvlo epaujerus. MoMeHT cuibl. [Jenmp msoicecmu.

Nmnynec Tena. Msmenenue umnyavca. Hmnynvc cunvi. 3aKOH COXpPaHEHMS HMMITYJbCA.
PeaktuBnoe aemxenue (MC).

Mexanunueckass pabota U MomHocTh. PabGora cun Tsxkectu, ynpyeocmu, mpenus. Ceasv
oHepeuu u pabomul. [loTeHIManpHAs SHEPrus Teja, IMOAHITOrO HaJl TMOBEPXHOCTHIO 3EMIIH.
THomenyuanvnas suepeus cocamoii npyxcunvl. Kunerndeckas sHeprus. Teopema o Kunemuyeckou
9Hepauu. 3aKOH COXPaHEHHsI MEXaHHUUECKON SHEPTUH.

Hemoncmpayuu
1. Hal6mronenne MexaHUu4eCcKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.
2. CpaBHeHMe TyTeld U TPAEKTOPUN JBHIKEHMSI OJTHOTO M TOTO K€ TeJda OTHOCUTEIBHO

PAa3HBIX TEN OTCYETA.

3. W3mepeHne CKOpOCTH U YCKOPEHUS! IPSIMOJIMHEWHOTO ABHKEHHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

5. HaGmtonenue nBUXeHUs Tela 10 OKPYKHOCTH.

6. Habmionenne MexaHWYecKUX SBJIEHUM, MPOMCXOIAUIMX B CHCTEME OTCU€Ta
«Tenexxkay npu e€ pAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENILHO KaOuHeTa (PU3HUKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tella U IeUCTBYIOIIECH Ha HETO CHUJIBI.

8. HaGnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.
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9. N3meneHue Beca Tena Ipu YCKOPEHHOM JIBUKCHUHU.

10.  Ilepemauda uMmIynbca MpHu B3aUMOJCHCTBUU TEJI.

11.  IlpeoOpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUH TEI.

12.  CoxpaHeHue uMIynbca Ipu HEYIPYroM B3aUMOJICHCTBUH.

13.  Coxpanenue umnyibca Ipu abCOIOTHO YyIPYTOM B3aUMOACHCTBUH.

14, HalGmronenne peakTHBHOTO JIBHXKCHHS.

15. CoxpaHeHue MEXaHU4YEeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

16.  CoxpaHeHMe MEXaHMYECKOM OHHEPruu IpH JABWKEHMM Tejna IMoJ JeicTBHEM
MPY>KUHBIL.

Jlabopamopnwvie pabomovt u onvimul

1. Koncmpyuposanue mpaxma 0ns pazeona u 0anbHeliue20 pagHOMEPHO20 OBUNCEHUS]
WapuKa uaiu menextcKu.

2. Omnpenenenue cpefaHell CKOPOCTH CKOJBKEHHs OpycKa WM JBM)KCHUS IIApUKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre yCKOpEeHMsI Tejla MPU PaBHOYCKOPEHHOM JABM)KEHHUU IO HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBM)XKCHUHU

0e3 HaYaIbHOU CKOPOCTH.

5. [Ilposepka cunomesvl: eciu npu pasHOyCKOPEHHOM OBUNCEHUU Oe3 HAYANbHOU CKOPOCU
nymu OMHOCAMC KAK psi0 HEYEMHbLIX Yucel, mo COOMEEMCMmEYIouUe NpPOMeNCYmKU 6peMeHU
OOUHAKOBYI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO
TaBIICHHUSL.

7. Omnpenenenne ko3P PUIIIEHTA TPECHUS CKOIBKCHUS.

8. Omnpenenenne )XECTKOCTU TPYKUHBI.

9. Omnpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10.  Ompenenenue paGOThI CHIIBI YHOPYTOCTH NpH MOJIBEME Ipy3a C UCIOIb30BAHUEM
HETIOJIBM>KHOTO U TIOABIKHOTO OJIOKOB.

11.  M3yyeHue 3aKOHA COXPaHEHHs SHEPIUH.

Pa3nen 9. Mexannveckue KoJie0aHusi H BOJTHBI

KonebatenbHoe amxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUMN: MEpHOJ, 4YacToTa,
amruiutyna. Mamemamuueckuti u  npyscunuslli  masmuukuy. Ilpespawenue duepeuu npu
KOIeOamenbHOM O8UNCEHUU.

3aryxatomue konebanus. BeiHyx/1eHHbIe KoJeOanus. Pe3oHaHc.

Mexanuueckre BoJaHbI. CBOWCTBAa MEXaHUUECKUX BOJIH. [IpodonbHble u nonepeunsvie 80JHblL.
Jnuna eonnvl u cxopocmv eé pacnpocmpanenusi. Mexanuueckue 6onHbL 6 mMEEpOOM meie,
ceticmuyeckue 801wl (MC).

3BYyK. I pomrocms 38yka u evicoma moua. Ompadsicenue 38yka. Mngpaseyxk u ynompazeyx.

Hemoncmpayuu
Habmtonenue xonebaHuil Tes moJ1 1eHCTBUEM CHIIBI TSHKECTH U CHJIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MTOMEPEYHBIX BOJH.
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
. AKyCTHUYECKUI pE30HaHC.

Jlabopamopuvie pabomol u onvimul

1. Onpenenenre 4acToThl U Mepuo/ia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. OmnpeneneHue 4YacTOThl M IepUoOAa  KoJNeOaHUN  NMPYKUHHOTO  MAasiTHHKA
(371eKmponHan 0emoncmpayus).

ook owdE
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3. HccnenoBanue 3aBUCUMOCTH NEpHUO/a KoJIeOaHWH MOABEUICHHOTO K HUTH Ipy3a OT
JUIVHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TIepro/ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a (2J1eKmpoHHas 0eMOHCMPayus).

5. [IpoBepka HE3aBHCHUMOCTH TepHoJia KOJeOaHUH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipys3a.

6. OnbITH, JIEMOHCTPUPYIOIIME 3aBUCHMOCTh IEpuoJia KoJeOaHUH MpPYyKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. W3mepenune yckopeHusi CBOOOIHOTO MAACHUS (21eKMPOHHAA 0eMOHCMPAYUL).

Pa3nen 10. DiiekTpoOMarHuTHoOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMarHUTHOE IoJIe. DJNEKTPOMArHUTHbIE BOJIHBL. (Cgolicmea 571eKmpoMacHUMHbIX
eoan. Lllkana anekmpomacnumneix 6oaH. Mcnonvsosanue 31eKmpoMACHUMHbBIX 80IH OISl COMOBOU
CBA3U.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBeie cBoiicTBa cBeTA.

Jlabopamopnusie pabomot u onvimut’

1. W3ydeHnue cBOMCTB 31EKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa.

Pa3znen 11. CBeToBbIe IBJICHUSA

JlyueBas mopenp cBerta. Mctounuku cBeta. [lpamonuneninoe pacnpocmpanenue ceemd.
3ammenusa Connya u Jlynor. Otpaxkenue cBera. [Liockoe 3epkano. 3akon ompaxcenusi ceema.

[Tpenomiienue cBera. 3aKOH NpeIOMIIEHUS cBeTa. [lonHoe enympennee ompasjicenue ceema.
Hcnonvzosanue nonno2o 6HympeHHe20 Ompaxcenusi 8 ONMUYecKUx c8emogooax.

JIunza. Xon nydeir B smH3e. Onmuueckas cucmema omoannapama, MUKpPOCKONA U
meneckona (MC). I'nas kax onmuueckas cucmema. bauzopykocms u danvrHozoprocme.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimvl Hviomona. Crnodwcenue cnekmpanbHulx
y6emoa.

Hemoncmpayuu

1. [IpsiMmosinHeitHOe pacpocTpaHeHHe CBETa.

2. OTtpaxkeHue cBera.

3. ITonmyyenue n300pa>keHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomienue ceera.

5. OnTHyeckuii CBETOBO.

6. Xox ryueit B coOMparome JuHse.

7. Xoz Jlydel B pacCeUBaroLIEH JIMH3E.

8. [Tonydyenne n300pakxeHUii ¢ TOMOIIbIO JINH3.

9. ITpuniun neiictBus doroarnmnapara, MUKpOCKOIA U TEIECKOIIA.

10. Mogens 11a3a.

11.  Pa3noxenue 6enoro cBeTa B CIIEKTP.

12.  Tlomydenue Geyoro cBETa MPH CIOKESHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimul

1. HccnenoBanme 3aBUCUMOCTH YTJ1a OTPAXKEHHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

2. N3yueHne xapakTepUCTHK U300paXkeHuUs MpeMeTa B IIJIOCKOM 3epKalie.

3. HccnenoBanme 3aBUCHMOCTH yTJia TIPEIOMIICHHUSI CBETOBOTO JIyda OT YIJla TaJeHUs
Ha TPAHULE «BO31YX—CTEKIIO.

4. [Tonyuenue n300paxeHUii ¢ TOMOIIIBIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenne (OKYCHOTO PACCTOSHUS M ONTHUYECKON CHUJIBI cOOMparolied JIMH3bI
(371eKmponHan 0emoncmpayus).

6. OMnBITHI 1O PA3JIOKEHUIO OEIIOTO CBETA B CIIEKTP (271€KMPOHHAA OEMOHCMPAYUL).
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7. OneITH IO BOCHPUSATHIO IIBETA MPEAMETOB MPH MX HAOIIOIEHUU 4Yepe3 IBETOBBIC
(UITBTPHI.

Pa3gen 12. KBaHTOBLIC SIBJICHUSA

Onvimsl Pezepgpopoa u mnanetapHast Moaens aroma. Mojens atoma bopa. Hcenyckanue u
noznowenue ceema amomom. Keanmui.

PagnoaktuBHOCTh. Anbgpa-, 6Gema- u eamma-uznyuenus. CTpOEHHE aTOMHOTO sIIpa.
Hyxnonnas moodenv amomuoco saopa. Hzomonvl. Paouoaxkmusnvlie npespawenus. Ilepuoo
noxypacnaca amomHuix s0ep.

SnepHble peakuny. 3aKOHBI COXPAHEHUs 3apsiI0BOI0 U MacCOBOT0 Yucell. Peakyuu cunmesa
u 0enenus sioep. Uemounuku snepeuu Connya u 36é30 (MC).

Snepnas sHepreTuka. Jeticmsus paduoakmusHulx usiydenuil Ha sxcusvle opearusmol (MC).

Hemoncmpayuu
CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrexTpsl pa3aTu4HbIX Ta30B.

CnexTp BopopoJa.

Habmronenue TpexoB B kamepe Buibcona.

PaGora cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlaﬁopamopnbte pabomot u onvimul

ok wdE

1. Habnwoenue cniownslx u auHeuuamolx CHeKmMpo8 usiy4eHusl.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHMHM YACTHIBI 110 TOPMO3HOMY IyTH (IO
dotorpadusim) (3.1eKmpoHHaA OEMOHCMPAYUL).

3. W3mepenue pajinoakTHBHOTO OHA (2/1eKIMPOHHASA 0EMOHCIPAUUL).

IToBTOpHTEIBLHO-0000 AN MOLYTb

[ToBTOpUTENHEHO-0000IIAOIINI MOTYJIb TIPEAHA3HAYEH JJI CHCTEeMAaTH3allui U 0000IIeHUS
MPEMETHOTO COAEP)KaHUS U OMbITa JAEATEIILHOCTH, IPUOOPETEHHOTIO MPU M3YUYEHUH BCEro Kypca
bu3uku.

[Tpyu M3yd4eHNn TaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI AEATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUNBAETCS JOCTHKEHUE IPEIMETHBIX U METAIPEIMETHBIX MIIaHUPYEMbIX
pe3yabTaToB 00ydeHus, GOpMHUPYETCsl €CTECTBEHHO-Hay4yHas IPaMOTHOCTb: OCBOEHHE Hay4YHBIX
METOJIOB MCCII€JIOBAHUS SBJIEHUN NPUPOJIBI U TEXHUKH, OBJIAJEHUE YMEHUSMHU OOBSICHATH
¢bu3nyeckue ABICHUS, IPUMEHSS MTOJyYeHHbIE 3HaHUS, PELIaTh 3aJjau, B TOM YHCIIe KaYeCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
YTO yYallluecs BHIIOJIHSIOT 3aJJaHusl, B KOTOPbIX UM MpeJIaraeTcs:

" Ha OCHOBE IOJYYEHHBIX 3HAHUN pacrmo3HaBaTb M HAy4yHO OOBICHATH (HU3UUECKUE
SIBJICHHS B OKPYKarOLIEH IPUPOJE U TOBCEHEBHOM KU3HH;

" HCHOJIB30BaTh M0JI PYKOBOACTBOM I€/1arora HayyHble METO/Ibl UCCIEIOBAHUS (PU3NUECKUX
SIBIGHUH, B TOM YHCJIE JJI IPOBEPKU THIIOTE3 U MOITYYEHUS TEOPETUUECKUX BBHIBOJIOB;

" OOBSCHATH C OMOPO Ha MUAAKTUYECKHH Marepuan mocie OOCYKICHHS C MelaroroM
Hay4yHbIE OCHOBBI HauOojiee Ba)XHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHM, Hampumep,
IIPAKTUYECKOTO MCIOJIb30BaHMUS PA3INYHBIX UCTOYHUKOB 3HEPIUU Ha OCHOBE 3aKOHA NPEBPALLEHUS
Y COXpaHEHUs BCEX M3BECTHBIX BHJIOB YHEPIHH.

Kaxngas w©3 TeM [JaHHOrO pas3jena BKIKOYAET JKCIEPUMEHTANIbHOE MCCIEN0BAaHUE
00001IaloIero xapakrepa Ha YCMOTpPEHHE Iefarora M MpH ero mnomomu. Pazgen 3aBepiiaercs
MPOBEICHUEM TUArHOCTUYECKOM U OLIEHOYHOM paboTHI 32 KypC OCHOBHOM IIKOJIBI.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VUYEBHOI'O IIPEJMETA «®U3MKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA30BAHUMA

B menom pesynbrarel ocBoeHus oOyuarommumucs ¢ 3I1P yuebnoro mpeamera «Dusukay
JOJDKHBI COBMAjaTh C pesyinbratamu DenepaibHON paboueil mporpamMmbl OCHOBHOTO OOILEro
oOpa3oBaHwUs.

Haubonee 3HauuMBbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

B pesynprare wusydyeHus (uU3MKM Ha YpPOBHE OCHOBHOI'O 0OLIero oOpa3oBaHUs Yy
obyuatomerocs ¢ 3I1P OyayT chopMUpOBaHbI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTH:

1) maTpuOTHYECKOro BOCIIUTAHUSL:

NPOSIBIICHUE WHTEpPEca K MCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKON (hHM3MYecKOi
HaYKH;

LIEHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUICKUX YUEHBIX-(U3UKOB;

2) TPaKAAHCKOTO U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIEHHHM OOLIECTBEHHO-3HAUYMMBIX U ITHUUYECKUX
po0JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (DU3UKY;

OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUYEHOIO;

3) acTeTUYECKOro BOCIIUTAHUSA:

BOCIIPHSAITHE DCTETHUECKUX KadeCTB (PM3UYECKOW HAyKd: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LEHHOCTH HAayYHOT'O IT03HAHUSA:

OCO3HaHME LEHHOCTH (PU3MUYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa IO3HAaHUS MMHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHIIEN COCTABIIAIOIIEH KYJIbTYPBI;

pa3BUTHE HAYYHOH JTH0003HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEeITEIbHOCTH;

5) dopMupoBaHUs KyIbTYpPbI 3J0POBbSI M SMOLIMOHAIBHOTO OJIArONOIy Hs:

0CO3HaHME LIEHHOCTH 06e30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU IpaBuil 0€30IacHOrO TOBEJAEHHUS Ha TPAaHCHOpPTE, Ha JIOpOrax, C JJIEKTPUYECKHUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

c(hopMUPOBAHHOCTH HaBbIKA peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IIpaBa y Apyroro 4ejaoBeKa;

6) TPyJIOBOTO BOCITUTAHUS:

7) akTUBHOE Y4acTHe B peIlIeHHH NMPaKTHYEeCKUX 3ajay (B paMKaxX ceMbH, 00pa30BaTeIbHON
OpraHM3alM, HAaCeJIeHHOr0 IyHKTa, PpOJHOTO Kpasi) TEXHOJOIMYECKO U  CcoluaIbHOU
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI;

MHTEpEC K MPAKTUUYECKOMY H3YUeHHIO Mpodecchil, CBI3aHHBIX ¢ (QU3UKOI;

8) PKOJIOTMYECKOT0 BOCITUTAHUS:

OpUEHTAallMsl Ha MpuUMeHeHHe (U3MYECKUX 3HaHWM i1 peuleHus 3agady B o0iactu
OKpY’KaloIllel Cpenbl, IUIAHWPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IHOCIEACTBHM IS
OKpY>Karollen Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

9) amanTanuyu K U3MEHSIOIUMCS YCIOBHSIM COLUAIIBHON U PUPOIHON CPEIIbI:

noTpeOHOCTh BO B3aWMOJICHCTBMM TIpU  BBIIOJHEHWH HCCIENOBAHUH U IMPOEKTOB
(bu3nyecKoil HaNpPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 IPAKTUUECKYIO AEATEIbHOCTD;

NOTPEOHOCT, B (OPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcie (OpPMyIHpOBaTh HIEH,
MIOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUMH;
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CTpeMJICHUE aHAIM3UPOBAThH U BBIABIATH B3AaUMOCBSI3U MIPUPO/IBI, OOIIECTBA M SKOHOMUKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C Yy4E€TOM BIMSHUSA Ha OKPYXKAKOLIYyI0 Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

Oe¢nadenue yHugeepcaibHblMu Y4eOHbIMU NOZHABAMENbHBIMU OCUCMBUAMU:

1) 0a30BbIC TOTHYCCKUE TCHCTBHUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);

yCTaHABJIMBATh CYLIECTBEHHBIA NMPHU3HAK KIacCH(UKALMU, OCHOBAHUS UL OOOOIIECHHS U
CpaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHsS B paccMaTpuBaeMbIX (DakTax, JaHHBIX U
HaOII0ICHUSAX,, OTHOCALINXCA K (PU3MUECKUM SIBIICHUSM;

BBISIBJISITH  [IPUYMHHO-CJICICTBEHHBIC CBS3M MPH W3YYCHUH (U3NYCCKUX SBICHUH U
MPOLIECCOB, MPOBOAWTH BBIBOJBI C  HCIOJIb30BAaHUEM JEAYKTUBHBIX W  HHIYKTUBHBIX
YMO3aK/IOYEHUH, BbIABUIATh TUIOTE3bl O B3aUMOCBA3AX  (DU3MYECKUX BEIWYMH, IIPH
HE0OXOIMMOCTH TOJT PYKOBOJICTBOM YUHUTEIIs;

BBIOMpPATh CIOCO0 pemeHust ydeOHOH (Qu3mueckold 3amauM (CpaBHEHHE HECKOJBKUX
BAapHAHTOB pEILEHUs, BbIOOp Hambosee MOAXOMALIETO C YYETOM CAaMOCTOSITENbHO BBIJEICHHBIX
KpUTEPUEB) NIOJT PYKOBOJICTBOM YUHUTEIIS.

2) 6a30BbBIE UCCIIEIOBATENHLCKUE JCHCTBHUS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

OPOBOAWTH TIO TUIAHY OIBIT, HECIOXHBIA (PUIUUECKHI HKCIEPUMEHT, HeOOIbIIoe
ucclieIoBaHue (PU3UYECKOTO SBJICHUS, IPH HEOOXOAUMOCTH MO PYKOBOJICTBOM YUHTEIIS,

dbopMynupoBaTth 0000IIEHHS U BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO HAOIIO/ICHUS,
OTIBITa, HCCIIEJOBAHUS C OTIOPOH Ha TUIAH/aJITOPHUTM.

3) pabota ¢ uHpopmarueit:

NPUMEHSTh pa3jMYHble METOJbl, MHCTPYMEHTBHl M 3alpochl NpU NOHCKE U 0oTOOpe
uHOpMallUM WIM JaHHBIX C Y4ETOM TMPEeANoKEHHOW yueOHoi (u3mueckoi 3amadu, MpH
HE00XOIMMOCTH MOJT PYKOBOJICTBOM YUHUTES;

AHAIM3UPOBATh, CHUCTEMATU3MPOBaTh HWHGOPMAIMIO Ppa3NUYHBIX BUAOB H  (opM
MIpEe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (opMy mpeAcTaBieHus HHPOpMAIUU U
WJUTIOCTPUPOBATH pelIaeMble 3a/1a4yll HECJIOXKHBIMU CXEMaMH, HarpaMMaMu, HHOW TpaduKoi U ux
KOMOHMHAIMSIMH, TIOJT PYKOBOJICTBOM yUYHUTEIIS.

Osnadenue yHugsepcantbHoIMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1) obmienue:

B X0/ie OOCYXJIeHHs Y4eOHOro MaTepHalia, pe3yJbTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh MJIEH, HALlEJICHHBIE Ha
pelleHre 3aauu 1 NoJiiepKaHe 01aroxenareaIbHOCTH OOIEHUS;

COTIOCTABJISITh CBOU CYXKACHUS C CYXJACHUSIMH JAPYTUX YYACTHUKOB AHMANora, 0OHAPYKUBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3HUECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMsI, IPOEKTA).

2) COBMECTHAsI IeATEILHOCTD (COTPYTHUYECTBO):

MOHUMATh M HUCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYAIbHOW pabOTHI MpHU
pelIeHnr KOHKPETHON (pr3nuecKoil mpoOaembl;

IPUHUMATh 1€JIM COBMECTHOM JI€ATENbHOCTH, OpPraHM30BBIBATH JIEHCTBUSA MO €€
JOCTHKEHHIO: paclpeiensiTh Poju, OOCYXAaTh MPOIECCHl U Pe3yJabTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;
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BBITIOJHATh CBOKO YacTh palOTHI, [OCTHrasi KayeCTBEHHOTO pe3ylbTara IO CBOEMY
HAIPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C IPYTUMU YJI€HAMH KOMaH/IbI;

OLICHUBATh KA4eCTBO CBOETO BKJIaZa B OOIIMH HPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Osnadenue yHugepcatbHbIMU Y4eOHbIMU PECYIAMUECHBIMU OCUICHBUAMU:

1) camoopranu3zanus:

BBISIBJISITH MPOOJEMBI B KU3HEHHBIX M YYCOHBIX CHUTYAIUSX, TPEOYIOMIMX MJIs PEIICHUS
(bu3nyecKux 3HaAHUI;

OpUEHTUPOBAThCS B PA3NIMYHBIX [MOAXO0JAX NPHUHATUS peUICHHWA (MHIUBUIYaTbHOE,
MPUHATHE PEIICHUs B TPYIIIE, IPUHATHE PELICHHUH TPYIIOif);

COCTABJIATh AJTOPUTM peIIeHus (pru3nyeckor 3aJa4yd WIM IUIaHA WCCIICAOBAHUS C Y4ETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMH, IIOJT PYKOBOJICTBOM YUHUTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYyalldd WM IpeliaraTh IJIaH e€ W3MEHEHMs, IpU HEOOXOAMMOCTH IOJ]
PYKOBOJICTBOM YUHTEJIS,

OOBSACHATh MPUYHUHBI JOCTHKEHHS (HEIOCTHXKEHHUsSI) PEe3yJbTaTOB IESITENbHOCTH, /1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

OILICHUBATh COOTBETCTBUE pe3yibTaTa eI U YCIOBUSIM.

3) SMOIMOHAJILHBIA UHTEJUICKT:

CTaBUTH ce0sl HA MECTO JPYTOro 4YesloBeKa B XOJI€ CIopa WM AUCKYCCUU Ha HAYUYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTo.

4) npuHsATHE CE0S U IPYTHX:

MpHU3HABaTh CBOE MPABO HA OMIMOKY NPH pElICHUHA (PU3UICCKUX 3a/1a4 WIH B YTBEPKICHUIX
Ha Hay4YHBIE TEMbI U TAKOE KE MPABO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

TpeGoBanusi K MpeIMeTHHIM pe3yJIbTATAM OCBOEHHS Y4eOHOro mpeamera «Duzukay,
pacnpe/ejieHHbIe M0 roaM 00y4YeHUs

Pesynbrarel mo rogam GopMyaHpyIOTCS MO MPHUHIUIY 100aBIEHUS HOBBIX PE3YNIbTAaTOB OT
roja K roay (pe3yiabTaThl OUYEPEHOTO TO/a M0 YMOJYAHUIO BKIIFOYAIOT PE3YIbTATHI TP EIBITYINX
TIET).

7 KJIACC
[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

— OpHUCHTHPOBATHCS B TIOHATHUSAX W ONEPUPOBATH MMM Ha 0a30BOM YpOBHE: (M3HUYECKUE H
XUMHUYCCKHE SBJICHHS, HAONIOJCHUE, OSKCIICPUMEHT, MOJEIb, THUIOTE3d; CIMHUIIBI
(Gu3MUeCKUX BEIWYUH; aTOM, MOJEKyJia, arperaTHble COCTOSHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE); MEXaHWYECKOEe JBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MpSMOJUHENHOE), TpaeKkTopus, paBHOACHCTByomas cui, aedopmanus (ymnpyras,
TUTACTHUYECKas ), HEBECOMOCTh, COOOIIAIOIIMECS COCYIbI, C ONOPOH Ha TUIAKTHYCCKHNA
MaTepuan

— pasnuyath sBieHUS (IudQy3us; TEIIOBOe ABMKEHHUE YACTHIl BEIIECTBA, PAaBHOMEPHOE
TBIDKEHUE, HEPaBHOMEPHOE JBIDKCHHE; WHEPIHs, B3aMMOJCHUCTBUE TEI, pPABHOBeCUE
MBEPOLIX MeNl ¢ 3aKPenNEéHHOU OCbl0 8paujeHus; Tepenada JAaBlIeHUs TBEPIBIMU TellaMH,
KHUIKOCTSIMA H Ta3aMHd; arMoc(epHOe JaBlieHWe, IUIaBaHUE Tell; TPEBPAIICHUS
MEXaHHYECKON SHEPruu) MO OMHCAHUIO MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3HUecKoe SBICHHUE, ITOCIIE TIPEABAPUTEIHHOTO 00CYKICHUS C
Mearorom;

— pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBICHUN B OKPYXKAIOIIEeM MHUpPE, B TOM
yuciie pundeckue BJICHUs B MPUPOJIE: MPUMEPHI ABIKEHUS C PA3IMYHBIMU CKOPOCTSAMU B
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KUBOM U HEXUBOU IPUPOJE; NEHUCTBUE CHUIIbI TPEHHUs B IPUPOJAE M TEXHUKE; BIIUSHUE
aTMoc(epHOro AaBlIEHUs Ha KUBOW OpPraHM3M; IJIaBaHUE PbIO; phlyaru B TeJe YelIOBEKa;
IpU 3TOM TEPEBOJUTH IMPAKTHUYECKYIO 3a7adyy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBa/MPU3HAKN (PU3NUYECKUX SBJICHUH C MOMOIIBIO MEAarora;

OIMCHIBATh W3YYEHHBIC CBOWCTBA TeNl W (DU3MYECKHE SBICHHS, HCIOJB3YS (U3NYECKHE
BEJIMYUHBI (Macca, 00bEM, IUIOTHOCTD BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPENIHAS CKOPOCTH,
CWIa YOpPYIOCTH, CHMJIa TSKECTH, BEC Teja, CHJa TPEeHMs, JaBieHue (TBEpAOro Teia,
KHUJKOCTH, ra3a), BBITAJKUBAIONIAs CUJIa, MEXaHW4yeckas paboTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(pQUIMEHT TONEe3HOro MeHCTBUS MEXaHW3MOB, KHHETHUYECKas U
MOTEHIIMAJIbHAs SHEPrusi) C OMOpPOH HAa CXeMy; IpPHU ONUCAHUU PACKPHIBATh (PU3UUECKHIL
CMBICIT WCHOJb3YyEeMBIX BEIMYMH, MX OOO3HAUCHHWsS WM EAMHUIBI (DU3NYECKUX BEIUYHH,
Haxoo0ums opmynvl, C8:A3bl8a0UUE OAHHYIO PUULECKYIO BEUHUHY C OPYUMU BETUYUHAMU,
cmpoums  2paguKku  U3yYeHHvlX 3asucumocmerl Quzuyeckux eeauyuH C OIOPOH Ha
IUIAKTHYECKUNA MaTepua;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKHUE SBICHMSI U IPOLIECCHI, UCIIONIb3Yys MpaBUia
CJIOXKEHUs Cui (BIOJb OJXHOM mpsAMon), saxon Iyka, szaxon Ilackans, 3axon Apxumeoa,
npasuio pasrosecus pvivaza (610Ka), «3010moe npasunoy Mexamuxu, 3aKOH COXpaHEHUs
MEXaHUYECKON DSHEpruu; IpU HTOM JaBaTh CJIOBECHYKO (OPMYJIUPOBKY 3aKOHAa U
3anucvleams €20  Mamemamuyeckoe B8blpadiceHue nood PyKOBOOCMEOM neda2oed C
06cyacOeHuem niana pabomol;

OOBSCHATh (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: MpH MOMOIIM TeIarora BBISBISTH
MIPUYMHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE W3 |—2 JIOTHYECKUX IIaroB C
ornopoil Ha 1—2 W3Y4YEHHBIX CBOICTBa (PU3MUECKHX SBICHUM, (PU3UUYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PacYETHBIE 3a1a4M B 17€CTBHE C ONOPOM Ha aIrOPUTM, NIPEABAPUTEIBHO
pa3o0paHHBI COBMECTHO C IENaroroM, MCHOJdb3ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAOLINE
(¢u3nyecKre BEITMUYUHBI: HA OCHOBE aHaJIM3a yCJIOBUS 33aJ]aul 3alMChIBATh KPAaTKOE yCIIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (OPMYIbl W NPOBOIUTH pacuéThl, HAaXOIUTh
CIPaBOYHbIE JIaHHBbIE, HEOOXOJMMBIEC JIsl pELIeHMs 3a/ad, OLICHUBATh PEATUCTHUYHOCTD
MOJTyYeHHOH (pru3nuecKol BETUUYNHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIM (PU3UYECKUX METOJI0B
MocJie MPeABapUTENBHOIO 00CYK/I€HHS C MEeJaroroM; MpHu MOMOIIM Mejarora B ONUCaHUU
UCCIIEIOBAaHMs BBIJIEJIATh TMpPOBEpsieMOe TMpeNNojiokeHne (TUMoTe3y), ¢ OHopod Ha
OUJIAKTUUECKUH MaTepuai pas3iudyaTb W HHTEPIPETUPOBATh IOJYYEHHBIN pe3ynbTar,
HaXO/UTh IOcie 00CYXIEHUS C MeJaroroM OIIMOKH B XOJI€ OMbITA, JIe1aTh BBIBOJIBI IO €T0
pe3ynbraTam;

YMETh HaxOJHUTh C HCHOJb30BaHHWEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI IO
HAOMIOACHNIO (U3NYECKUX SBICHUA WIM (U3NYECKUX CBOMCTB Tel: (OpMYIHpPOBATH
MIpoBepsieMble MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pyI0BaHUS C
OTIOpPOM Ha CXeMy, 3alMChIBATh XOJ OMbITa U (OPMYIHUPOBATH BBIBOJBI MOJI PYKOBOJCTBOM
rearora;

BBINOJIHATE TIPSIMBbIE W3MEPEHUsl PAcCTOSIHMS, BPEMEHM, MacChl Tela, 00bEMa, CHUIIBI U
TEeMIIepaTypbl C MCIOJIb30BAaHMEM aHAJIOTOBBIX M LU(POBBIX HPUOOPOB € OMOpPOHl Ha
QITOPUTM; 3allUChIBaTh IOKa3aHMUsS TMPUOOPOB ¢ yuy€TOM 3aJaHHOM  aOcoNOTHOM
MOTPEIIHOCTH U3MEPEHUI];

MPOBOAUTH COBMECTHO C II€IaroroM HCCIEA0BAHUE 3aBUCHMOCTH OJIHOM (hu3HuecKoit
BEJIMYMUHBI OT JPYrol C UCIOJb30BAaHUEM TMPSIMBIX H3MEpPEHUI (3aBUCUMOCTU IYTH
PaBHOMEPHO JABIIKYILErOCs Te€Jla OT BPEMEHM JIBWIKEHUS TE€Ja; CUIbl MPEHUS CKONbICEHUS
om eeca mena, Kayecmea oopabomku nogepxHocmerl mei U He3a8UCUMOCMU CUTbL MPeHUs]
om NaoWaou CONPUKOCHOBEHUS Mel, CULbl YAPY2OCMmU OMm VOJIUHEHUS NPYHCUHbL,
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sbImManKuearOwen Culbl om o00béMa NOSPYIUCEHHOU Yacmu meia U Om HNIOMHOCMU
AHCUOKOCMU, €€ HEe3a8UCUMOCIU Om NJIOMHOCMU mend, Om 21yOuHbl, HA KOMOPYIO
no2pydceHo meno;, Ycl08ull NAA8AHUS meil, YCI08Ull pagHO8ecUs pbluaza u 0J10K08), TON
PYKOBOJICTBOM I1€larora y4acTBOBaTh B INIAHUPOBAHUU Y4€OHOI'O UCCIIE0BaHMs, cOOUPATh
YCTAaHOBKY U BBINOJIHATH HM3MEpPEHHs, CIeaysd IMpeUIOKeHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IOJIYyYEHHONH 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE IPEAJIOKEHHBIX
TaOuI U TpaduKOB, A€TaTh BBIBOJKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

— IPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYMH (IUNIOTHOCTH BEILECTBA YKUAKOCTH
U TBEPIOIO TeEJa; cuja TPEHUS CKOJIbKEHUS; JaBICHHUE BO3JlyXa; BHITAJKUBAIOLIAS CHJIA,
JeUCTBYIOIAsl Ha HOrPYKEHHOE B JKUAKOCTh TEJO; KOAPQHUIUMEHT IO0JIE3HOro JelcTBUs
IIPOCTBIX MEXAHU3MOB), CIEAYs NPEAJI0KEHHON NHCTPYKLNHY; IPU BBIIIOJIHEHUU U3MEPEHUN
0]l PYKOBOJCTBOM Il€Jlarora coouparbh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIUHCIIATH
3HAYCHUE NCKOMOM BEIUYMHEL,

— co0aroAaTh NMpaBuiia TEXHUKU 0€30MIaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYAOBaHUEM
1ocje MpeaBapUTEIbHOTO 00CYKACHHUS C NEaroroM;

— COIOCTaBJIATH MPUHUUIBI JEUCTBHUA NPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETp, JMHAMOMETP, COOOILAIOIIMECS COCYAbl, OapoMeTp, phlyar, MOJABMXHBIA U
HETOJBM)XKHBINA OJIOK, HAKIIOHHAsS! IUIOCKOCTh C OMOPOM Ha AUJAKTHUECKUI MaTepual;

— XapaKTepH30BaTh MPUHIMIIBI ACWCTBUS W3YYEHHBIX NMPHUOOPOB M TEXHHUUYECKUX YCTPOUCTB
[oCJIe MPEIBAPUTEIILHOIO OOCY)KJIEHUSI C IMEJaroroM ¢ ONOopoil Ha MX onucaHus (B TOM
4yclie: MOALMUIIHUKYA, YCTPOWCTBO BOAOIPOBOJA, THUAPABINYECKUH IIPECC, MaHOMETP,
BBICOTOMED, MOPIIHEBOM HACOC, apeOMETp), UCIOJB3ys 3HAHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUH U HEOOXO0MMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TMPUBOJUTH MNpHUMEPHl / HAXOAUTh HWHPOPMALKIO O TMPHUMEpPax MPAKTHIECKOTO
UCTOJNB30BaHUSI (U3UUECKUX 3HAHWH B TOBCEIHEBHOW JKM3HHM Ui OOECIICYCHHUS
0€30MacHOCTH NpH OOpPAIEHNUHU ¢ MPUOOpaMH M TEXHUUYECKUMH YCTPOMCTBAMH, COXpaHEHHUs
3/10pOBbS U COOIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpPY KaIOLIEeH cpejie;

— OCYIIECTBJIATH C MOMOIUIbIO MeAarora oT0Op MCTOYHMKOB MHGpopManuu B ceTd MHTepHeT
B COOTBETCTBUU C 33JaHHBIM IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOUIMXCA 3HAHUHA U
NyTéM CpPaBHEHHUS Pa3IMYHBIX HMCTOYHHUKOB BBIAENATH HH(OpPMAIMIO, KOTOpas SBISETCS
MIPOTUBOPEUNBON MIIU MOXKET ObITh HEZOCTOBEPHOIA;

— HCHOJb30BaTh IpPHU BBINOJHEHUN YYEOHBIX 3aJaHUl Hay4yHO-TIONMYJSPHYIO JHUTEpaTypy
(u3MYECKOTO COAepkKaHUs, CIpaBOYHbIE MaTepuajbl, pecypchl ceTu VHTepHET; BIaIeTh
npuéMamMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALUU U3 OJHOWU 3HAKOBOU
CHCTEMBI B JIPYTYIO;

— co3JaBaTh M0/ PYKOBOJACTBOM Iejarora ¢ oOOCYyXJIEHHEeM IUIaHa paboThl KpaTKue
MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB HH(pOpMaIum
¢u3nyeckoro conaepkaHus, B TOM 4YHCIe MyOIMYHO JenaTh KpaTkue COoOOIIeHUs
0 pe3yJibTaTax MPOEKTOB UM y4EOHBIX MCCIEIOBAaHUM; MPHU 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYEHHBI TIOHATHHMHBIM ammapaT Kypca (HU3UKH, CONPOBOXAATh BBICTYIJICHHUE
MpEe3EHTALNEN;

— TIpH BBHIIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHM IOA PYKOBOJICTBOM I€Aarora
pacripesienath OO0S3aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTABJICHHBIMH 3aJadyamH,
CIIEUTH 3a BBIMOJIHEHHEM IlJIaHA JEHCTBUI, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKIIAJl B
JESATENBHOCTh TPYIIBIL;, BBICTpauBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE, YUUTHIBas
MHEHHUE OKPYKaIOIIUX.

8 KUIACC
[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTpa)xarbh CHOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:
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OPHEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMHU Ha 0A30BOM YpOBHE: Macca U pa3Mepbl
MOJIEKYJ, TEIUIOBOEC [BMKCHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMS BEILECTBA,
KPUCTANINYECKUE W aMOp(HbIE Tesla, HACBHIIIEHHBIH M HEHACBIIICHHBIM map, BIaXKHOCTH
BO3[lyXa; TEMIIEpPAaTypa, BHYTPCHHSS DHEPrus, TEIUIOBOM JABUIaTelb; 3JIEMEHTapHBIN
JJIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE I10JIe, IMPOBOJHUKH U IUDJICKTPUKH, ITOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pasnuuaTh SIBICHUS IIOCJIE IIPEABAPUTEIBHOIO OOCYKAEHUS C IeAaroromM (TEmIoBOe
paciupeHue/cxarie, Terionepenada, TEIIOBOE PAaBHOBECUE, CMAYMBAHUE, KalMUIIPHbIE
ABJICHUsI, HCIApeHHe, KOHAEHCAlMs, IIJIaBlIeHHe, KpucTaum3anus (OTBepeBaHUE),
KMIIEHHE, TeIulonepeaaya (TeronpoBOAHOCTb, KOHBEKIIMS, U3IyYE€HUE); AIEKTpU3aLys Tell,
B3aMMOJCICTBUE 3apsoB, JEHCTBUSA JJICKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE,
B3aUMOJICHCTBUE MArHUTOB, [JEHUCTBME MAarHUTHOIO IIOJII HA IPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHAsE WHAYKIMS) IO ONUCAHMI0O UX XapaKTepHBbIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTb C IIOMOUIbIO II€Jlarora IMpOsBICHUE HW3YYEHHBIX (U3MUECKUX SIBICHHM
B OKpY’KaloIlleM MHUpE, B TOM 4Hucie (pU3MyYecKue SBJICHUS B NPUPOJE: MOBEPXHOCTHOE
HaTsDKEHHE WM KallWULIPHBIC SBJICHHWS B IPUPOJE, KPHUCTAIBI B IIPUPOJE, H3IIyYCHHE
ConnHna, 3amMmep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHera;
ANEKTPUYECKUE SIBIEHMSI B aTMOc(epe, AIEKTPUUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE
nojie 3emid, Apeid MositocoB, pojab MArHUTHOTO IMOJIA Ui KM3HM Ha 3emile, HOJSpHOE
CUSIHHE; IpU OSTOM IHEPEBOAMTH NPAKTHUUECKYK 3aJadyy B Yy4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKHN (PU3MUECKUX SBICHUM;

OIMCBHIBATh TOJ PYKOBOACTBOM Telarora ¢ OOCYXICHHEM IulaHa pPa0OThl HM3Y4YECHHBIC
CBOWCTBa Tel U (PU3UYECKUE SBICHUS, UCHOJB3Yys (hM3MUYECKHE BEIMYMHBI (TEMIIeparypa,
BHYTPEHHSS YHEPrus, KOJIUYECTBO TEIUIOTHI, YAEJbHAs TEIJIOEMKOCTh BEIIECTBA, yIEIbHAsS
TEIUIOTA IUIABJIECHUs, yJENbHas TEIJIoTa NMapooOpa3oBaHMs, yIeENbHas TEIUIOTa CrOpaHUs
TOIJINBA, KOA((UIMEHT IM0JIe3HOro JEeHCTBUA TEIUIOBOM MAalIMHBI, OTHOCUTEIbHAS
BIQ)KHOCTb BO3]yXa, DJJCKTPUYECKHUN 3apsj, CHIAa TOKAa, JJIEKTPHUYECKOEC HaIpPSKEHUE,
COIIPOTHBIIEHUE TMPOBOJHMKA, YAEIbHOE CONPOTUBJIECHUE BELIECTBA, paboTa W MOIIHOCTh
ANEKTPUYECKOTO0 TOKAa); MPH ONHUCAHUU MPABWIBHO TPAaKTOBAaTh C IOMOIIbIO IIejarora
¢u3nyeckuif CMBICT MCIOJB3YEMbIX BEIUYMH, OOO03HAUYEHUS M EIUHMIBI (PU3MUYECKUX
BEJIMYMH, HaXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE TaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTH IPah)uKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
ONpENeNIATh TI0CNIE IPEABAPUTEIBHOIO OOCYXKIEHHs € IIeJaroroM CBOMCTBa Tell,
¢u3nueckrue SBICHHS M MPOLECCHl, HCIOJb3YysS OCHOBHBIE IIOJIOKEHHUS MOJIEKYIISIPHO-
KUHETHYECKOW TEOpUM CTPOEHMsI BEIIEeCTBA, MPHUHIMUI CYNEprno3uluu Tmojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Ui ydacTKa LENH, 3aKOH
IDicoyna—/lenya, 3aKOH COXpaHEHUs DOHEPIUM; IPU OTOM HAXOIUTh CJIOBECHYIO
(GOpMyIHMPOBKY 3aKOHAa M €ro MaTeMaTH4YeCKOe BBIpaKEHHE C OMOpOM Ha IH(PPOBbIE
o0pa3oBaTeNnbHbIE PECYPCHI;

COOTHOCHUTb I0J] KOHTPOJIEM TeAarora pu3ndeckue mporecchl U CBOWCTBA TN, B TOM YUCIE
1 B KOHTEKCTE CUTYallMi NMPAaKTUKO-OPUEHTHPOBAHHOTO XApaKTepa, IPU MOMOLIM Ieaarora
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUYECKUX 11aroB
c onopoil Ha 1-2 M3yueHHBIX CBOWCTBAa (U3NYECKUX SBJICHUN, PU3UUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiaTh THUIOBBIE pacyE€THBIE 3a4adyd B 1—2 JEHCTBHS C ONOPOM Ha alIrOpHUTM,
MIpe/IBAPUTENILHO pa300paHHBIH COBMECTHO C IMEJaroroM, MCHOJb3ys 3aKOHBI U (hOpMYIbI,
CBSI3bIBAIONIME (PM3UYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 33Ja4M 3alMChIBATh
KpaTKO€ YCJIOBHE, BBISIBIIATH HEJJOCTATOK JIaHHBIX JJIS1 PELLIEHHUS 3a7auu, BEIOUPATh 3aKOHBI
(bopmyIbl, HeOOX0MUMBIE [T €€ pelIeHus], IPOBOJUTh PAacu€Thl U CPABHUBATD MOIYYEHHOE
3Ha4eHHEe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
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UMETh MPEACTaBICHUE O MPOOIEeMax, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIM (PHU3UUECKUX
METOZOB IIOCJIE€ MPEABAPUTEILHOTO OOCYXIEHHUS C IEeAaroroM; HCIONb3ysl OIUCAHHE
HCCIICOOBAaHMA, BBIACIIATL IMPOBCPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTDH
HopsiiKa MPOBEACHUS UCCIIeI0OBAHNUS, 1€1aTh BbIBOABI;

YMETh HaxXOJHUTh C HCIHOJb30BaHHWEM LU(POBBIX 00pa30BATEIbHBIX PECYPCOB OMBITHI IO
HaOIIOACHNIO (PU3UYECKHX SBICHUN WIH (PU3MUECKUX CBOMCTB TeJ (KaMILUISIPHBIC SBICHHUS,
3aBUCUMOCTh [JaBJIEHUS BO3[yXa OT ero oObEMa, TeMIlepaTypbl; CKOpPOCTH IIpolecca
OCTBIBAaHUS/HATPEBAHUS MpPH  M3IYyYCHHMH OT I[BETa  M3JIy4YaroIlei/morIomaronen
IIOBEPXHOCTU; CKOPOCTb HCIAPEHHs BOJbl OT TEMIEpaTypbl >XKMIKOCTH M IUIOMAAU €€
MIOBEPXHOCTH; DJIEKTpU3aluusi TE€I U  B3aUMOJCHCTBUE JJIEKTPUUECKUX  3apsi/IOB;
B3aUMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB, BHU3yalu3allisi MarHUTHBIX MOJIEH MOCTOSHHBIX
MAardHuToB, I[CﬁCTBHSI MAarauMTHOIO IIOJId Ha IMPOBOJHHUK C TOKOM, CBOMCTBa QJICKTpOMArHura,
CBOWCTBA  3JIEKTPOJBUIATENIl IOCTOSIHHOTO TOKa): (hOpMYJIMpOBaTh IpOBEpsSEMbIe
IPEANONIOKEHUS, COOUPATh YCTAaHOBKY M3 IPEJIOKEHHOIO 00OpYyJOBaHHS C ONOpPOH Ha
CXEMY; OIUCHIBATH X0/ ONbITa U (OPMYJINPOBAThH BBIBOJIBI [10]] PYKOBOACTBOM I€arora;
HMCTh IPCACTABJICHUA O U3MCPCHHU TEMIICPATYPHI, OTHOCHUTEIBHON BIAXXKHOCTH BO3/1yXa,
CHJIBl TOKa, HaOpsOKCHUA C HCIIOJIB30BAHUCM aHaAJIOIr'OBBIX HpI/I60p0B U JAaTYHUKOB
¢u3nyecKux BEIMYMH; IPU IOMOILIM IeJarora CpaBHUBAaTh pe3yJbTaThl H3MEpPEHHH ¢
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IIPOBOJIUTH COBMECTHO C II€AAaroroM HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (pusnueckont
BEIMYMHBI  OT  JPYrod  C UCHOJb30BAHMEM IMpPSIMbIX  HM3MEpeHHH  (3aBUCHUMOCTb
COIMPOTUBJICHHUA IMMPOBOAHUKA OT €ro JJIMHBI, IJIOIMAAN IMOINEPECUHOTO CCUCHUA U YACIbHOI'O
COIIPOTHBIICHUS] BELIECTBA IPOBOAHMKA; CHJIBI TOKa, MIYIIET0 4Yepe3 INPOBOAHUK, OT
HaIpsDKEHUs Ha IIPOBOJHHMKE; MCCIEIOBAaHHME IOCIEN0BATEIbHOIO U IApaJlJIeIbHOTO
COEJMHEHUI IPOBOJHHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs O] PYKOBOJACTBOM TIejarora, cjienysl NpeyioKEeHHOMY IUIaHy,
(buKcUpoBaTh pe3yabTaThl NOJYYEHHOM 3aBUCHMMOCTH B BUJE TaOJIUI] U IpaHKOB, J1€NaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIE0BaHMs [TOCIIE 00CYKACHHUS C NIEaroroM;

COOTHOCUThb KOCBEHHBIE HU3MEpEHHUs (QU3MUECKUX BeIMUYUH (yJelbHas TemI0EMKOCTb
BEIIECTBA, CONPOTUBJICHUE NMPOBOAHMKA, pabOTa W MOIIHOCTb 3JIEKTPUUYECKOIO TOKa): C
MTOMOMIBIO TeJarora MjiaHupoOBaTh U3MEPEHHs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cliefysl MPeAIOKEHHON NHCTPYKIIMH, U BBIYUCIISATh 3HAUEHUE BETUYHHBL;

co0IroAaTh MpaBuiia TEXHUKH O€30MacHOCTH IpU paboTe ¢ 1abopaTopHbBIM 000PYAOBaHUEM
[0CJIE MPEJBAPUTEIIEHOTO 00CYKAECHNUS C IEAArOroM;

COIIOCTABJIATh C TIOMOIIBIO TME€Jarora MPUHLUUIBI ACHCTBUS M3YYEHHBIX HPUOOPOB
U TEXHUUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUUK IIICKTPHUUECCKOU
SHEPIUH, EKTPOOCBETUTEIbHbBIE PUOOPHI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (TPUMEPBHI),
ANEKTPUYECKUE MPETOXPAHUTENH; FIEKTPOMArHUT, JIEKTPOABUIaTENlb MOCTOSIHHOIO TOKA),
UCTOJb3Yysl METOAMYECKHE MaTepHallbl O CBOMCTBAaX (PU3MUECKUX SBICHUN M HEOOXOAUMBIE
¢u3nuecKkre 3aKOHOMEPHOCTH;

pacro3HaBaTh I0CJe IPeABAPUTETHLHOIO 00CYXKIEHUS C TIelaroroM MpoCThle TEXHUYECKHE
YCTpOICTBA M H3MEpUTENbHbIE NPUOOPHI [0 CXeMaM U CXEMaTUYHBIM pPHCYHKaM
(PKUAKOCTHBI TEPMOMETp, TEPMOC, IMCUXPOMETpP, THUTPOMETP, ABUraTelb BHYTPEHHETO
CTOpaHHs, DJIEKTPOCKOI, pEeOCTar); COCTABJISATh CXEMbl DJJIEKTPUUECKHUX LENeld C
MIOCJIEIOBATENbHBIM M IApaUICNbHBIM COEIUHEHUEM DHJIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTIel;

MPUBOJIUTH MPUMEPHI/HAXOAUTh HH(OPMALIMIO O TPUMEpaxX MPAKTUUECKOTrO HCIOIb30BaHU
¢u3n4YecKux 3HAHWA B TOBCEIHEBHOW >KU3HU s oOecrnedeHus O€30MacHOCTH Mpu
oOpamieHnn ¢ OpuOOpaMH M TEXHUYECKMMHU YCTPOHCTBAMHU, COXPaHEHHs 370pOBbs
U COOJIOZICHHS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOLIEH cpene;
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OCYIIECTBIATH C MOMOIIBIO MEAarora Mouck nHpopmauu GU3NIecKoro CoAep KaHus B CETH
WHTepHeT, Ha OCHOBE HUMEIONIMXCA 3HAHUW M IyTEM CPABHEHMS JONOIHHUTEIBHBIX
MCTOYHUKOB BBIJICNIATH HH(POPMAIIUIO, KOTOPAs SIBJISETCS POTUBOPEUNBOI UM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTOJb30BaTh MpPHU BBIIOJHEHUM YUYEOHBIX 3aJaHUi OTOOpaHHYIO IEJaroroM Hay4dHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJIEpXKAHMS, CIIPABOYHBIE MaTepHajbl, PECYpChI
cetu UHrepHer; Bnagerp npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus
uHbOpMAalMM W3 OJHOM 3HAKOBOH CHCTEMBI B JIPYTyl0 C OIIOpOM Ha alrOpuT™M H
YTOYHSIOLIME BOIIPOCHI N1€JArora;

co3llaBaTh O] PYKOBOJCTBOM IleAarora ¢ OOCYXXJAEHHEM IulaHa paOoThl MHCbMEHHBIE U
KpaTKHe YCTHbIE COOOIIeHus, 0000mas HHPOPMAIUI0 U3 HECKOJIbKUX HCTOYHHKOB
(bu3n4ecKoro coiep)kaHus, B TOM 4Hcie MyOJIMYHO MPEACTaBIATh PEe3yJbTaThl IPOEKTHON
WIM HCCIEN0BATENIbCKON AESITEIbHOCTH; MPU 3TOM I'PAMOTHO HCIOJB30BaTh H3YYEHHBIH
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIUICHUE NPE3EHTaLUeH;

[P BBIIOJHEHUM Y4YEOHBIX IPOEKTOB M HCCIEIOBaHUM (PU3MUECKUX IPOLIECCOB MO/
PYKOBOJICTBOM TI€/Iarora pacrpeneisaTb OOsS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJIEHHBIMU 33/1a4aMM, CJIEIUTH 3a BBINOJIHEHHUEM IlIaHa JEHCTBUI U KOPPEKTUPOBATh
€ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYIbI; BBICTPaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJEHCTBUE, IIPOSBIISIsl TOTOBHOCTD pa3peliaTh KOH(IUKTHL.

9 KJIACC

[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

OpPHEHTHUPOBATHCS B MOHATHUSIX U ONEPUPOBATH MU Ha 0a30BOM YpOBHE: CHCTEMa OTCYETa,
MaTepualibHas TOYKA, TPACKTOPUS, OTHOCHUTEIHHOCTh MEXaHHYECKOTO JBIIKEHUS,
neopmanus  (ynpyras, IUIacTHUECKasl), TPEHUE, YeHmpocmpemMumenbHoe YCKOpeHue,
HEBECOMOCTh M TIEPETrPYy3KH; IEHTP TKECTH; aOCONIOTHO TBEPAOE TEJNO, IEHTP TKECTH
TBEPJIOTO TeNla, PaBHOBECHE; MEXaHWYEeCKHe KoJeOaHUs M BOJHBI, 3BYK, HH(pa3ByK
W YIBTPa3ByK; DJIEKTPOMArHUTHBIE BOJHBI, INKaja DJEKTPOMATHUTHBIX BOJIH, CBET,
OJU30PYKOCTh U JAJTBHO30PKOCTb, CHEKMpbl UCHYCKAHUA U nocioweHus; anbga-, 6erta- u
raMMa-Hu3JIydeHHs], N30TOIBI, sIIepHAst JHEPTeTHKA,

COOTHOCHTB SIBJIEHUS TIOCJIE NMPEABAPUTEIBHOIO 00CYKICHHS C TIelaroroM (paBHOMEpPHOE U
HEpaBHOMEpPHOE  NPSAMOJIMHEHHOE  JABMKEHHE, pPaBHOYCKOPEHHOE  MNPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TaJicHHE TeJ, pPAaBHOMEPHOE [BW)KCHHE TI0 OKPYXHOCTH,
B3aMMOJICHCTBHE TeJl, peaKTUBHOE JIBWKEHME, KoJeOaTeNbHOe ABIKEHHE (3aTyXarolue M
BBIHYXKJICHHbIE KOJeOaHHs), pE30HAHC, BOJHOBOE JIBJKEHUE, OTpPaKEHHE 3BYKa,
NpSIMOJIMHEIHOE pacpOoCTpaHEeHUe, OTPAKEHHUE U MPEJIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE
OTpaXEHHE CBETA, Pa3JIOKEHUE OEJIOr0 CBETa B CIIEKTP M CI0KEHUE CHEKTPAIBHBIX IBETOB,
JMCTIEpPCUsl CBETa, €CTECTBEHHAs PaJHMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpPa
W3IYYCHUsI) 110 ONHCAHWIO WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacrio3HaBaTh C TIOMOIIBIO TI€arora MpPOSBICHWE W3YUYEHHBIX (QH3NUECKUX SIBICHHMA
B OKpY’KaromeM Mupe (B TOM 4ucie (U3NYeCcKHe SIBICHUS B IPUPOJE: TPUINBEI U OTIIUBHI,
nBwkeHue 1iaHeT CONHEYHOH CHCTEMBbl, PEaKTUBHOE JBM)KEHHE >KHUBBIX OpPraHU3MOB,
BOCTIPUSITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHUYECKHE BOJHBI, IIyHAMH, 1XO,
[[BETa TeJl, ONTHUYECKHE SBJIEHUS B NpPUPOAE, OUOJIOTHYECKOE MAEUCTBUE BUIMMOTO,
YIbTPa(QHUOIETOBOTO U PEHTTEHOBCKOTO HM3TyUYEHUN; €CTECTBEHHBIM PaMOAKTUBHBIN (HOH,
KOCMHMYECKHE JIY4d, paJAMOaKTHUBHOE W3Iy4eHHE TPUPOJHBIX MHUHEPAIOB; JEHCTBHE
pPaIMOAKTHBHBIX H3JIyY€HUH Ha OpraHWU3M 4YeJlOBeKa), MPH OITOM TIOA PYKOBOJICTBOM
nejarora IMepeBOAMTH IMPAKTHUYECKYI0 3aJady B Y4eOHYIO, BBIICNATH CYLIECTBEHHBIC
CBOMCTBA/MIpU3HAKU (PU3NUECKUX SBIICHU;
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OINMMCBHIBATh TOJ PYKOBOJCTBOM Ielarora ¢ OOCYKJACHHEM IulaHa palOThl H3Y4YEHHBIC
CBOMCTBa Tenm M (U3MYECKUE SBIICHUS, UCIONB3Yyd (U3UYECKUE BEITUUYHMHBI (CpPEemHSS U
MT'HOBEHHAs CKOPOCTb Tejla MPH HEPABHOMEPHOM JBI)KEHUH, YCKOpPEHHE, NepeMeIleHHE,
MyTh, YIJIOBas CKOpPOCTb, CHJIAa TPEHUS, CUJIa YIPYroCTH, CUJIA TSKECTH, YCKOpPEHHE
CBOOOJHOTO MAaJCHHs, BEC Tella, UMIYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHHYecKas paboTa u
MOIIHOCTb, MOTEHLMATbHAS DSHEPrus Tela, MOJHATOTO HaJl IOBEPXHOCTHIO 3EMJIH,
MOTEHIMAJIbHAsI DHEPTUS CKATOU MPYKUHBI, KHHETUYECKAsk SHEPTHsL, TIOJIHAS MEXaHUYecKast
SHEprusi, MepHoJ U YacToTa KojeOaHUM, UIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTh CBETa, MOKA3aTeNlb MPEJIOMIICHUS CPE/bl); IPU ONHCAHUU C MOMOIIBIO YUUTEIs
MPaBWIbHO TPAKTOBATh (PU3UYECKHII CMBICT HUCHOJIb3YEMbIX BEIMYMH, OOO3HAYCHHS U
eNUHUIBl (U3MYECKUX BEJIWYHMH, C ONOPOM HAa METOJMYECKUX MaTephaj HaxOIUTh
(GbopMyIibl, CBSI3BIBAIOLINE JAHHYK (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH,
CTPOUTH TPAPUKH N3YUYECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh IOCIE MPEABAPUTEIHLHOTO0 OOCYXKICHHS C IEJaroroM CBOWCTBa Ted,
¢dbu3nueckue SBICHHS M TMPOLIECCHI, HCIONB3YyS 3aKOH COXPAHEHUS OHHEPruH, 3aKOH
BCEMHPHOTO TATOTECHUS, MPHHLIUI CYINEPHO3UIUN CHJI, TPHHIUAN OTHOCHUTEIHHOCTH
lanunesi, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHUS HWMITYJIbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMIJICHHUSI CBETa, 3aKOHBI COXPAHEHHUsS 3apsI0BOIO M MAacCOBOTO YHCEN MPH SIEPHBIX
peaKkuusx; Mpyu 3TOM HaXOAHUTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €0 MaTeMaTHYECKOe
BBIpQ)XEHHUE C OMOPOi Ha I (PPOBBIE 00pa30BATEIBHBIE PECYPCHI;

COOTHOCHUTB IOJ] KOHTPOJIEM Tefarora (puandeckue mporecchl U CBOWCTBA TE, B TOM YUCIE
U B KOHTEKCTE CUTYaIlHil MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPU TOMOIIU
nejarora MPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX
IaroB C OMopoil Ha 2—3 U3y4EeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, (PU3HMUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

pemars TUMOBBIE pacuy€THblE 3a7ayd B 12 JecTBHS ¢ OMOpPOM Ha aluroOpUTM,
NPEIBApUTENILHO  pa300paHHBIE COBMECTHO C, MCIOJNB3YSd 3aKOHbl U (OPMYIIBI,
CBSI3BIBAIONINE (PM3UYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJaud 3allUCHIBATh
KpaTKO€ YCIIOBHE, BBISBIIATH HEJOCTAIOIINE WM U30bITOUHbIE TaHHBIE, BEIOUPATh 3aKOHBI U
(dbopMynbl, HEOOXOAUMBIC UIS PEHICHUS, TPOBOIUTH PACUYETHI M OLEHUBATH C TTOMOIIBIO
YUUTENS pEIUCTUYHOCTD MOTY4YE€HHOIO 3HAaUeHUs! (PU3NUECKON BETUUUHBI;

UMEThH TIPEJICTABICHUE O MpobiieMax, KOTOPBIE MOYKHO PEIIUTh MPU MOMOIIN (PU3HUYECKIX
METOIOB; WCIOJb3ys OMUCAHWE WCCIICAOBAHUS, MOCIE MPEIBAPUTEILHOTO OOCYKICHHS C
MI€/1ar0roM BBLIENATh NPOBEPSieMOE MPEANONI0KEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAKA
MIPOBE/ICHUS MCCIIEIOBAHMUS, JIENATh BBIBOJIBI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOJCHUN
Y OTIBITOB;

YMETh HAaXOIUTh C HCIOJB30BaHWEM NU(POBBIX 00pa30BATEIBHBIX PECYPCOB OMBITHI IO
HaON0/IeHNI0 (PU3NYECKUX SBJICHUN WIM (PU3NUECKUX CBOMCTB Ten (M3yuye€HHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs] SHEPrMM; 3aBUCUMOCTh IepHOAa KojeOaHui
MPY)KHHHOTO MAasiTHUKA OT MAacChl Tpy3a M JKECTKOCTH TPYXHHBI M HE3aBHCUMOCTH OT
aMIUTUTY/Ibl MaJbIX KoJeOaHHH; NpSIMOIMHEHHOE pacHpOCTpaHEHUE CBETa, pa3ioKEeHUE
0eroro cBera B CHEKTP; M3yUEHHE CBOWCTB M300paKEHHUS B IIOCKOM 3€pKalleé W CBOWCTB
n300pakeHus] TpeaMeTa B coOHMparoliel JuH3e; HaOJI0JeHUE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB M3IyYEHHUS): CaAMOCTOATEIbHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
0o0OpyZIOBaHUSI C OINOPOM Ha CXeMy; ONMCHIBaTh XOJl ONbITA M €ro pe3yibTaThl,
(GbopMyITHpOBAThH BBIBOJIBI ITO/I PYKOBOJCTBOM II€/Iarora;

MIPOBOJIUTH MPU HEOOXOIUMOCTH CEpHUIO MPSAMBIX U3MEPEHUH, ONpeeNsis cpeHee 3HaUCHHe
HU3MEpSEMO BEIHYUHBI (oKycHoe paccmosnue cobuparowell auH3vl); 00OCHOBHIBATH
BBIOOp crioco0a U3MEpPEeHUsI/M3MEPUTETHLHOTO TPHOOPa;

MIPOBOJIUTH COBMECTHO C IEAaroroM HcCCJeIOBaHUE 3aBHUCUMOCTEH (PU3UUECKUX BEIUYHMH
C UCTIOJIb30BaHUEM  MPSMBIX  U3MEPEHUH  (3aBUCUMOCTb TYTH OT BpEMEHH NpHU
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PaBHOYCKOPEHHOM  JBIDKEHHMH 0€3 HayaJbHOM CKOpPOCTH; Tepuoja  KoJjeOaHHid
MaTEeMaTHYeCKOro MasTHUKA OT UIMHBI HUTHU; 3aBUCHUMOCTH YIJIa OTPaXXEHHs CBETa OT yIJia
MAJCHMs U yIJIa MPEIOMIIEHUS OT yIJla MajeHus1): mociae oOCYKIEHUS 0] PyKOBOJICTBOM
nejarora IJIaHUPOBATh HCCIIEAOBAaHHE, COOMpPATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTAThl
MOJTyYEHHON 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BUAe TaOnmui U rpadukoB, 1enaTh
BBIBO/IbI T10 PE3YJIbTAaTaM UCCIIE0BaHMS;

COOTHOCHUTH KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BETHUUH (CPEIHSAS CKOPOCTh U YCKOPEHUE
Tela IpPU PABHOYCKOPEHHOM JBM)KEHHM, YCKOPEHHE CBOOOIHOIO MaJAeHMs, KECTKOCTb
NPY>XKUHBL, KO3()PHUIHUEHT TPEHUS CKOJIBKEHUS, MEXaHW4YecKas padoTa U MOIIHOCTh, 4aCTOTa
U nepuos KojeOaHMi MaTeMaTH4eCKOro W MpPY)KMHHOTO MAasTHUKOB, ONTHYECKass CHJIa
coOuparomield JIUH3bI, PAJAUOAKTUBHBIA (OH): C TIOMOMIBIO TIeJarora IUTAHUPOBATH
U3MEpEHus; coOupaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIeNys
NPE/UIOKEHHOW HMHCTPYKIMH;, BBIUUCIATH 3HAUCHHE BEJIWYMHBI W aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3yJIbTAThl C Y4ETOM 3aJaHHOM MOTPELIHOCTH U3MEPEHUH;

coOIroIaTh TpaBMIIa TEXHUKK 0€30MacHOCTH Ipu padoTte ¢ 1abopaTopHBIM 000pyI0BaHUEM
10CJI€ IIPEBAPUTEIBLHOTO 00CYKIEHHUS C TIEAaroroMm;

COIIOCTABJIATh C IIOMOIIBIO II€arora OCHOBHBIE IPU3HAKM H3YYEHHBIX (DU3NYECKUX
MoJiesiel: MaTepualibHas TOUKa, aDCOMIOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOYHHK CBETA, JIyY,
TOHKasl JIMH3a, IUIaHETapHask MOJEJNIb aToMa, HYKJIOHHasi MOJIeJIb aTOMHOTO sijipa ¢ ONOpoi
Ha METOJIMYECKHUE MaTepHaIbl;

XapaKTepu30BaTh MOCIE MPEIBAPUTEIBHOTO 00CYKICHHS C TIeIaroroM MPUHIIMIIBL JEHCTBUS
M3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHHS (B TOM YHCIIE:
CIMJIOMETp, JAaTYUKHM MOJOXKEHUS, PACCTOSHUSI U YCKOPEHHs, pPaKeTa, 3XOJOT, OYKH,
nepuckomn, (oToanmapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JTO3MMETp, Kamepa
Bunbcona), ucnonb3ys nudpobie 00pa3oBaTesbHbIE PECYPCHI;

WCTIOJIB30BATh IO/ PYKOBOACTBOM I€Iarora CXeMbl M CXEMaTHYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKHX YCTPOWCTB, U3MEPUTENIBHBIX MPHOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPH
peleHny y4eOHO-IIPaKTHYECKUX 3ajay; ONTUYECKHE CXEMBI Ul IOCTPOEHUS N300paskeHH
B IUIOCKOM 3€pKajie ¥ coOuparomien J1H3e;

MIPUBOANTH NMPUMEPHI/HAXOAUTh HH(POPMAIIUIO O TIpUMEpPaX MPAKTUYECKOTO UCIOIb30BAHUS
¢u3nYecKUx 3HAHUA B TOBCEIHEBHOW >KM3HU s oOecredeHus O€30MacCHOCTH NpHU
oOpamieHUn ¢ TpuOOpaMH W TEXHUYECKHMMH YCTPOHCTBAMH, COXPaHEHHS 3I0POBBS
U COOJIOZIEHHS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKarolleil cpene;

OCYILECTBIATh TMOJ PYKOBOJCTBOM IieAarora MOUCK HHGpOpMauuu (QU3NYECKOTO
comepkaHusi B cetu MHTepHeT, camMocTOSATENbHO (GOPMYyIUpys IOUCKOBBIM 3ampoc,
HaXOJUTh MYTH OIpEeJe]IeHUs] JOCTOBEPHOCTH IMOJYYEeHHOH HMH(POpPMAlMd Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIOTIOJTHUTEBHBIX HCTOYHUKOB;

UCMOJIb30BaTh MPHU BBHINOJHEHUU Y4YEOHBIX 3aJaHUi OTOOpaHHYIO IeJaroroM Hay4yHO-
MOMYJISIPHYIO JIUTEPaTypy (DU3MUECKOTro COAEpXaHHs, CIPaBOYHbIE MaTepHallbl, PEeCypChI
cetu UHTtepHer; Bmajgerb npuéMamMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUA
nH(pOpMallMd M3 OJHOM 3HAKOBOM CHCTEMbI B JIPYyryl0 C OINOpPOH Ha alropuT™M U
YTOUHSIOIIME BOMPOCH MEarora; co3/iaBaTh MoJi pyKOBOACTBOM Ie/larora ¢ 00CyxJIeHueM
TuTaHa paboThl MUCHMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(POPMAIINU U3 HECKOIBKIX
HCTOYHHUKOB (PM3UUECKOTO COJECpPXkaHHUsS, MyOIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOU
WIM HUCCIEI0BATEIbCKONW JEATENIbHOCTH; TMPU 3TOM TI'PaAaMOTHO HCIIOJIb30BaTh HM3YYEHHBIN
MOHATUHHBIN amnmapar H3y4aeMoro pasiena (U3UKH W COMPOBOXAATh BBHICTYIJICHHE
Ipe3eHTaluen ¢ yauéToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

25



TEMATHUYECKOE INTAHUPOBAHUE

Temarnyeckoe IIaHUPOBAHUE M KOJIMUYECTBO YACOB, OTBOAMMBIX Ha OCBOCHHME Ka)KJOW TeMbl yuyeOHoro npeamera «Pu3nkay ajanTUPOBAHHON
OCHOBHOI 00pa30BareIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusi 00YJIArOIIUXCS C 33JIEPKKOM ICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBITAIAIOT
C COOTBETCTBYIOIUM paznesioM DenepanbHoi pabodeid nporpammsl yueOHoro npeamera «Pusnka» o0pa3oBareabHON NpOrpaMMbl OCHOBHOTO OOLIETO
obpazoBanus. [Ipu s3Tom Opranu3zaiys BrnpaBe caMa BHOCUTh U3MEHEHUS B COIEpPIKaHUE U paciipefesieHle yaeOHOro MaTepuaa o rojgam o0ydeHus, B
IIOCJIEIOBATENIBHOCTh M3YYEHHUSI TEM U KOJIMYECTBO YAaCOB HAa OCBOCHME KaKIAOM TEMbl, ONpEAEIeHHE OPraHU3allMOHHBIX (GOpM OOyueHHs U T.II.
O00CHOBaHHOCTh JTAaHHBIX M3MEHEHUI ompenensercss BEIOpaHHBIM 00pa3oBarenbHOl opranusanueii YMK, mHINBUAYyaTbHBIMU NCUXO(PH3MUECKUMHU
0COOEHHOCTSIMU KOHKpETHbIX oOyyaromuxcs ¢ 3I1P, creneHbio yCBOGHHOCTH UMM Y4€OHBIX T€M, PEKOMEHIALUAMU 110 OTOOpPY M aJlanTaluu yueOHOro
Marepuaia o ¢usuke, npencraBieHHBIME B [10SCHUTETEHON 3amHCKe.

7 KJIACC (68 u)

TemaTuueckui OcHOBHBIC BUBI JeATEIbHOCTH y4ALIMXCS
OcHoBHOe cofiep:KaHHe . .
010K, TeMa (Ha ypoBHe y4eOHbIX JelcTBUIA)

Pazgen 1. ®u3nka u e€ posib B IO3HAHUHU OKPY:Kalolero mupa (6 1)

PDu3nka — HayKa dusuka — Hayka o npupome. Senenms npupogst (MC®). | BblsBlIeHHE OCHOBHBIX Pa3iMuMil PH TOMOIIM HENATOTAa MEXTy (QU3MUECKMMH H XUMHUCCKHMU
o npupoze (2 1) ®duznyeckue SIBICHUS: MEXaHUYECKUE, TEIUIOBbIE, dJeKTpuueckue, | mpeBpameHusMu (MC — xumns).
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE. Pacrio3HaBanue u KinaccuuKanus mocie OOCYKISHHS C MeIaroroM HpU MOMOIIM HABOASIINX

BOIIPOCOB  (DM3MYECKMX SIBJICHUI: MEXaHWYECKHX, TEIUIOBBIX, OJJICKTPUYECKHX, MAarHUTHBIX
U CBETOBBIX.
Habmronenne u onmcanue GU3NIECKUX SBICHUN Ha 6a30BOM YpOBHE.

duzuyeckue Odusnyeckne BeMWUUHBL. V3Mepenue ¢usudeckux BenuuuH. | OmpeneneHue MPH MOMOIIY MeJarora NeHbl eICHNS Kbl H3MEPUTEIBHOTO pubdopa.
BeJMYHUHBI (2 1) Dusuueckue npu60pb16 Iozpewnocmyo usmepenuti. | M3amepenne mo o0Opasily MoJ pyKOBOJICTBOM Mearora JHHEHHBIX Pa3MEpOB TNl M MPOMEKYTKOB
MexayHapoaHas CUCTEMa €AMHULL. BPEMEHU C yU4ETOM MOTPELIHOCTEM.
jlemoucmpauuu7 M3mepenue no o6pasity moJ pyKoBOJCTBOM Meaarora o0béma )XHUIKOCTH U TBEPAOTO Tela.

1.MeXaHI/I‘IeCKI/Ie, TENJIOBBIC, JJICKTPUYECKUE, MAarHuTHBLIC, I/I3MepeHHe o 06pa3uy o PYKOBOACTBOM I€Aarora TEMIICpaTypbl IIPpHU MNOMOIIU KUAKOCTHOT'O

® MC — 3/IeMeHTHI COAepKAHMS, BKIIOUAIONIAE MEKIIPEIMETHBIE CBA3H, KOTOPbIE TIOAPOOHEE PACKPHITE B TEMATHYECKOM ITAHHPOBAHHIL.
® KypcuBoM 0Go3HAuEH yaeGHBI MaTEpHAI, KOTOPBIHA H3YUACTCs, HO HE BRIHOCHTCS HA POMEKYTOUIHYIO M HTOTOBYIO aTTECTAIIHIO.

7 Bee Jlemonctpauun u JlabGopaTtopHble paOOThl, MPEICTaBICHHBIE B COACPKAHHH, IOMYCKaeTCsi (MOXKHO) MPOBOJHTH, HCIONB3Ys MH(POPMALMOHHBIE W IJIEKTPOHHBIE TeXHOMoruu (1udpoBbie
00pa3zoBaTenbHBIE PECYPCHI).



CBETOBBIC SIBJICHHSI.

2.Om3nveckre mpuUOOPHl W TIpOLEAypa NPSIMBIX H3MEpeHH
aHAJIOTOBBIM U IU(PPOBEIM IPUOOPOM.

Jlabopamopnsie pabomul u onvimal.

1. OrnperniesieHre IICHBI EJICHNAS U3MEPHUTEIRHOrO mpHOopa
(MCHOMB3ys TEXHOJIOTHYECKYIO KapTy SKCIIEPHMEHTA).

2. W3mepenue pacCTOSIHUIA.

3. M3mepenne 00bEMa KUIKOCTH U TBEPIOTO TeETa.

4. Onpedenenue pazmepos Mavix mei.

5. VI3amMepeHue TeMIepaTypbl MPH ITOMOIIM JKHIKOCTHOTO
TEpMOMETpA U AATYHKA TEMIIEPATYpPbIL.

6. Ilposeoenue uccredosanuss no NpoGepKe 2UNOME3bL:

OAIbHOCMb NONEMA WAPUKA, NYUWEHHO20 20PUSOHMANILHO, MeM
bonvue, uem boavluLe 8blcOma NycKa.

TEpMOMETpaA U JaTUUKA TEMIIEPaTyphI.
BeinonHeHue HECIOXKHBIX TBOPYECKUX 3aJaHUIl ¢ OHNOpOH Ha alropuT™M, IpeABapUTEIBHO
pa3o0paHHEII € TIeJaroroM IO IIOUCKY CIIOCOOOB HM3MEpPEHHS] HEKOTOPBHIX (H3NYECKHX
XapaKTepPHUCTHK, HAIPIMeEp, Pa3MepOB MAIIBIX 00BEKTOB (BOJIOC, TPOBOJIOKA), YAATIEHHEIX OOBEKTOB,
OOJIBIINX PACCTOSHUMN, MaJIbIX IPOMEKYTKOB BpeMeHH. OOCYKIeHHe ITpeiIaraeMbIX CIIoCO00B.

EcTecTBeHHO-
HAy4HbI MeTOX
no3Hanus (2 4)

Kak ¢usuka u JOpyrue eCTECTBEHHbIC HAYKH H3YYaroT
npupoay. EcmecmeeHHo-HayuHblll MEmMOO NO3HAHUA: HAON0OeHue,
NOCMAHOBKA — HAYYHO20 — GONPOCA,  GbIOBUIICEHUE — CUNOME3,
IKCNEPUMEHM N0 NPOGepKe 2unomes, 00bsCHEHUEe HAOII00AeM0o20
aenenus. Onucanue Guauyeckux A6AeHUIl C NOMOWbIO MOOeNel.

Ipeamet 1 METOABI PHU3UKH.

Hemoncmpayuu
1. OmnpeneneHre MOrPENTHOCTH 3KCIICPUMEHTA.

BeIIBmKEHHME THUIIOTE3 TIOCIE IPEABAPHTEIILHOTO OOCYXKIEHUSI C IearoroM, OOBSCHSIONIINX
IIPOCTHIE SIBJICHUS, HAIIpUMEp:

— T0YeMy OCTaHABIMBAETCA ABIIKYIIEECS 110 TOPH30HTAIBHON ITOBEPXHOCTH TEIO;

— MOYeMy B JKapKylo IIOTOJly B CBETJION O€Xk A€ IPOXJIaJHEN, YeM B TEMHOM.

Bri160p crioco6oB mpoBepku THIIOTE3 U3 MPEATI0KEHHBIX II€AarOrOM.

Ha6monenne mnpennoskeHHBIX IEIAaroroM HCCIEIOBAHUH MO TNPOBEpPKE Kakoii-Tubo THIIOTE3Hl,
HanpuMep: TaJbHOCTH IMOJETAa INapHKa, IMYIIEHHOTO TOPH30HTAJIBHO, TeM Oouibllle, 4eM OoJible
BBICOTA ITyCKa.

ITocTpoeHHEe COBMECTHO C IIEZAaroroM IpOCTEHIIMX Mojenel Qu3nuecknx sBICHUH (B Buae
PHUCYHKOB MJIM CX€M), HaIIpUMep MajieHHe IpeMeTa; IPSMOIUHEHHOE paclIpocTpaHEHUE CBeTa.

Paznen 2. [lepBoHavaabHbIE

CBe/IeHUsl 0 CTPOeHUuHM BewecTBa (5 4)

Ctpoenune
BemecTBa (1 1)

CrtpoeHre BeIIecTBa: aTOMBI W MOJEKYJBL, UX pd3mepbi.
Onvimul, 0oxasvleaiowue OUCKpemuoe Cmpoetue geuyecmad.

Jlabopamopnusie padomol u onvimaul- .

1. Onenka quameTpa aToMa METOIOM PSIIOB (C UCHOJIb30BAHUEM

tdbotorpadwuii).

HabmroieHne 1 MHTEpIpeTanisi COBMECTHO C IIEJaroroM OIBITOB, CBH/IETENBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHH BEIECTBA: OMBITHI C PACTBOPEHUEM PA3IIMYHBIX BEIIECTB B BOJIE.

OmneHka TpH TOMOIIM TEXHOJOTHYECKOH KapThl pa3MepoB aTOMOB M MOJEKYN C HCIIOJIb30BaHHUEM
(ororpadwuii, moITydeHHBIX Ha AaTOMHOM CHJIOBOM Mukpockore (ACM).

OrnpeniesieHne Noce NpeBapUTEIbHOTO 00CYK/ICHHS C TIelaroroM pa3MepOoB MalbIX Tell.

JBukenue

H B3anMoJeiicTBHe
YacTHIl BellleCTBa
(29)

JBmxenne dvacTtui BemiecTBa. CBS3b CKOPOCTH JIBHIKEHHS
YacTUIl ¢ TeMmmeparypoil. bpoyHoBckoe nBikeHme, auddy3us.
Bzaumooeiicmeue  wacmuy — eewjecmga:  npumsdiceHue — u
OMMAnKuaHue.

Hemoncmpayuu

1. HabnroneHue GpoyHOBCKOTO JBHIKCHHUS.

2.Habmonenue nuddy3nu.

HaGmionenne u oObBsCHEHHME TIPH IOMOIIM IleAarora OpOYHOBCKOTO JIBMDKCHHWS W SIBICHHUS
T y3um.

ITpoBeneHne n 0OBSICHEHHE C ONOPOIl Ha AITOPHUTM, MPEABAPUTENILHO Pa300paHHBIH C Ie1aroroMm
OIIBITOB 10 HAOJIOJICHHIO TEIIOBOTO PACIIUPEHHS Ta30B.

ITpoBeneHne u OOBSCHEHHE OMBITOB C OMOPOH Ha aJIrOpHTM, NPEBApHTEILHO Pa300paHHBIA C
IeZaroroM 1o 0OHaPYKEHHUIO CUIT MOJICKYJISIPHOTO HMPHUTSHKEHHUS U OTTAIKMBaHMSI.

8 3HeCL " fajie€ MpruBOAUTCS paCIHI/IpeHHHﬁ NEepeUCHb na60paT0pr,1X pa60T " OIIBITOB, U3 KOTOPOI'O YYUTEJb ACIacT BbI60p 0 CBOEMY YCMOTPEHHUIO U C y‘{éTOM CITMCKA 3KCTICPUMEHTAJIbHBIX SaHaHHfI,

npearaeMsix B pamkax OI'D mo ¢msuke.
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3. Habnooenue senenuti, 00bACHAIOWUXCS NPUMSANCEHUEM UIU
OMMAanKueanuem yacmuy 6eujecmeaa.

Jlabopamopuuie pabomut u onvimol

1. Oyenxka  Ouamempa  amoma
ucnonvzosanuem gomoepaguil).

2.OmnBITH 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHMS Ta30B.

3. OmbITEl 10 OOHAPYKEHHIO NEHWCTBUS CHII MOJIEKYJISIPHOTO

Memooom — padog (¢

MIPUTSDKEHUS.
ArperaTHble ArperaTHele  COCTOSIHMSI ~ BEIleCTBA:  cmpoenue  2a3o6, | OmucaHWe MO PYKOBOJICTBOM Iefarora (C HCIOIb30BAaHHEM MPOCTBIX MOJENEH) OCHOBHBIX
COCTOSIHMSA JrcuoKocmeli u meEpoLIX (Kpucmaniudeckux) mei. Bzaumocesasv | pasnuuuii B CTPOSHUH Ia30B, JKUIKOCTEH U TBEPABIX TEIl.

BelecTBa (2 4)

MeHCOY CEOUCMBAMU BEUYECME 8 PAZHBIX ASPE2AMHBIX COCMOSHUSIX
U uUX  AMOMHO-MONEKYIsipHbIM — cmpoenuem.  Ocobennocmu
azpe2amuvix COCMOAHUL 800bL.

Hemoncmpayuu

1. Ha6monenue auddy3uu.

HauaneHble mpencTaBieHHs O MajOH CXHMMAeMOCTH JKHAKOCTEH M TBEPABIX Tel, OONBLION
C)KUMAEeMOCTH Ta30B.

OO0mpsicHeHHE Ha 0a30BOM YPOBHE IOJ KOHTPOJIEM IIE€Aarora O COXpaHeHHH (OpMBI TBEPABIX TEl U
TEKY4eCTH KHUIAKOCTH.

HaGmroneHne 3a ombITaMy, JOKa3bIBAIOIIMMH, YTO B TBEPAOM COCTOSIHUH BOJIBI YACTHIIBI HAXOIATCS
B CPEIHEM JaIbIIe APYT OT Apyra (INIOTHOCTh MEHBIIE), YEM B JKHIKOM.

VYcraHoBNeHHEe C ONOpPOH Ha JUJAKTUYECKHH Marephaid MpPOCTBIX B3aUMOCBSI3CH MEXIy
0COOCHHOCTSIMU arperaTHbIX COCTOSIHHHM BOABI M CYIIECTBOBAaHHEM BOIHBIX opranm3MoB (MC —
Ouosorusi, reorpadus).

Paznen 3. IBuxenne

M B3aumojeiicTeue tea (21 4)

MexaHnn4yeckoe
aBukenue (3 1)

Mexanndeckoe IBW)KeHHE. PaBHOMepHOe W HepaBHOMEpHOE
newkeHne. CkopocTs. Cpedusas cKopocmv npu HepasHOMEPHOM
oguoscenuu. Pacu€r myTH U BpeMEHU JBIDKCHUS.

Hemoncmpayuu

1. HaGmoneHne MeXaHMYeCKOTO IBIKEHHS Tela.

2. VzamepeHne CKOPOCTH MPSMOIMHEWHOTO IBMKEHHS.

Jlabopamopnuie pabomol u onvinvl

1. OmpenieneHne CKOPOCTH PAaBHOMEPHOTO IBH)KEHHMS (LIapuka

B JKHJIKOCTH, MOZIENH IEKTPHIECKOT0 aBTOMOOWIIS U T. I1.).
2. OnpenienieHUe CpelHEH CKOPOCTH CKOJBKEHHS OpycKa WM
[IapyKa 10 HAKJIOHHOH IIOCKOCTH.

Hccnenoanre paBHOMEPHOTO JABMKEHUS U ONpPEJIETIEHHE €ro NPH3HAKOB MOCIE MPEIBaPUTENEHOIO
00CYXIICHHUS C TIeIarOTOM.

HalmroneHne HEpaBHOMEPHOTO [BIDKEHHS W OIpPEAENICHHE €ro OTINYMA OT PaBHOMEPHOTO
JBIDKEHHS TT0CTIE IPEABAPUTETEHOTO OOCYKICHHUS C TIEaroroM.

Pemrenrie THNIOBBIX pacd€THBIX 3a4ad B 1—2 NIEHCTBUA C ONMOpPOW Ha alrOPHUTM, IPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C IEIar0roM Ha OIPe/eNICHHE ITyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBIDKEHUS.

AHanu3 npy NOMOIIM Teaarora rpaduKoB 3aBUCHMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.
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HNuepumus, macca,
IUVIOTHOCTD (4 4)

SBnenue uneptyu. 3akon unepyuu. Bzaumoodeticmeue men xax
npuuuUHa U3MeHenus ckopocmu Ogudicenus men. Macca kak mepa
unepmnocmu mena. 1InoTHocTs BemectBa. CgA3b niomuocmu c
KOZUYeCmBoM MONEKY]l 8 eOuHuye 06véma eujecmaa.

Hemoncmpayuu

1.HabmroieHue SBICHIS HHEPIIHH.

2.Habmonenne N3MeHEHNS] CKOPOCTH IIPU B3aUMOJICHCTBUH TEl.

3.CpaBHeHHE Macc M0 B3aNMO/ICHCTBHIO TElL.

OOBsiCHEHHE TIPU TMOMOIM TEXHOJOTHYECKONW KapThl W IEJarora W IPOTHO3UPOBAHUC SIBICHHIA,
0OYCIIOBIICHHBIX MHEpIMeH, HAIPUMep: 4TO MPOMCXOJUT MPU TOPMOXKEHHU WM PE3KOM MaHEBpe
aBTOMOOMJISI, IOYEMy HEBO3MOXXHO MTHOBEHHO TMpPEKPaTUTh [BM)KEHHE Ha BEJOCUICIC WU
caMoKare u T. 1.

HaGmionenne u 6a30BbIil aHANH3 OMBITOB IO PYKOBOACTBOM II€arora, AEMOHCTPHPYIOLIMX
W3MEHEHHE CKOPOCTH JBHKCHUS TEJa B Pe3yNIbTaTe ICHCTBUS HA HETO APYTUX Tell.

Penienrie THNIOBBIX Pacd€THBIX 3a7ad B 1—2 JEHCTBUS ¢ ONMOpPOW Ha alrOPHTM, HPEIBAPUTCIHHO
pa300paHHbIA COBMECTHO C TIEArOroM Ha OTPEICTICHUEe MAcCHl Tela, ero 00bEMa U TNIOTHOCTH.
HaGnronenne u 0a30BbI aHANIN3 OMBITOB IOJ PYKOBOJICTBOM IEarora, JICMOHCTPUPYIOIIHX
3aBHCUMOCTh M3MEHEHHs CKOPOCTH Tela OT €ro MacChl MpH B3auMojeiicTBuu Ten. M3mepenue
Macchl Tela Pa3IUYHBIMU CIIOCOOaMU.

OmnpezeneHre COBMECTHO C MEIAaroroM IUIOTHOCTH Tejia B pe3ylbTaTe U3MEPEHHs ero Macchl U
00BEMa.

Cuna. Buasl cnix
(14 v)

Cuna Kak XapakTepucTuka B3auMmopelcTBua Ten. Cuia
ynpyroctu " 3akoH ['yka. H3mepenue cumbt ¢ nomowywio
ounamomempa. SIBneHne TATOTEHHA U cuiaa Tsoxectu. Cuna
msaxcecmu Ha Opyeux nianemax (MC). Bec mena. Hesecomocmy.
CnoxeHue  CWJI,  HalpaBICHHBIX MO  OHOW  TNPSIMOM.
PaBnogeiicteyromas cui. Cuna mpenusi. Tpenue cxonvoiceHusi u
mpenue nokos.. Tpenue 6 npupooe u mexruxe (MC).

Hemoncmpayuu
1.CnosxeHue cuil, HalpaBJIEHHBIX 10 OHOM MPSMOIA.

Jlabopamopnusie padbomoi u onvimol.
1.Onpexenenne IIOTHOCTH TBEPAOTO Tela.

2.0mBITE, JEMOHCTPUPYIOIINE  3aBUCHMOCTh  PACTSKEHHS
(medopmarin) NpyKUHBI OT MPHUIT0KECHHOMN CHITBI.
3.0OmbIT, IEMOHCTPHUPYIOIIHE 3aBHCHMOCTb CHJIBI TPEHHS

CKOJIbKEHHSI OT Beca Tela M XapaKTepa CONPHKACAIOLINXCA
MIOBEPXHOCTEH.

N3yuyeHne cOBMECTHO C MEAAroroM B3aUMOAEHCTBUS KaK IIPUYMHBI U3MEHEHUS CKOPOCTHU TeNa WU
ero nedopmMarnuu.

Ommcanne Ha Ha49aJbHOM YPOBHE PEalbHBIX CHTYallHii B3aMMOJCHCTBHS Te C IIOMOIIBIO MOJIENEeH, B
KOTOPBIX BBOJUTCS MOHATHE M H300payKEHHE CHITBL.

W3ydenne mon pyKOBOACTBOM Megarora CHIIBI YNPYTOCTH, 3aBHCHMOCTH CHIBI YIPYTOCTH OT
YIUTMHEHHS] PE3MHOBOTO [ITHYPA WM IIPY>KHHEI (C TIOCTpOEHHEM IpaduKa).

AHanu3 ¢ onopoi Ha TUIaKTHYECKUH MaTepuall oA KOHTPOJIEM Iearora MpakTHUeCKUX CUTYaIui,
B KOTOPBIX TNPOSIBISIETCS JEHCTBHE CHIIBI YHPYrocTH (YIPYrocTh Ms4a, KPOCCOBOK, BETOK JepeBa
uap.).

AHanu3 ¢ onopoi Ha AUJAKTHYECKUI MaTepuai MmoJl KOHTPOJIEeM Iejarora CUTYyalui, CBA3aHHBIX C
SIBICHUEM TSTOTCHUSL.

INonnManme c oOmOpoH Ha CXEeMBI IPH MOMOIIM Iejarora OpOWTANBHOTO IBIKCHHUS IUIaHET C
WCTIONF30BAHIEM SIBJICHHS TATOTEHUS U 3akoHa nHepuun (MC — acTpoHOMUS).

H3mepeHne Beca Tena ¢ MOMOIIbIO quHaMoMeTpa. OGOCHOBaHUE ITOTO CIIOCO0a M3MEPEeHHs Mociie
MIOBTOPEHHUS C MEIaroroM.

HaGntoneHune sBICHNS] HEBECOMOCTH.

HaGnronenune 3a KCIIepUMEHTAIBHBIM MOTy4eHUEM MpaBHila CJI0XKEHHS CHJI, HalPaBJICHHBIX BIOJb
onHOH mpsiMoit. Onpenenenne Mpu NOMOIIH Nielarora BEMHYHHBI paBHOACHCTBYIOIIEH CHIL.
HW3ydenwne moj pyKOBOACTBOM IEarora CHIIbI TPEHHS CKOJBKEHHS M CHIIBI TPEHHUSI OKOS.
HccnenoBanne ¢ omopoif Ha TEXHOJNOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHUsS OT Beca Tena
1 CBOMCTB TPYLIUXCS TOBEPXHOCTEH.

ba30Bblif aHATH3 ¢ OMOPON Ha MUOAKTUYECKUH MaTepHuai MoJ KOHTPOJIEM IeAarora mpakTHYecKux
CHTyaluii, B KOTOPBIX MPOSIBISIETCS JACHCTBHE CHIIBI TPEHMs, HCIOJB3YIOTCS CIOCcO0bI e€
YMEHBIICHUA WK YBCJIINYCHUA (KaTaHI/Ie Ha JIbDKaxX, KOHBKaX, TOPMOXCHUEC aBTOMOGI/lJ'lﬂ,
UCIOJIb30BAHUE TMOAIIMITHUKOB, TJIABAHUE BOJHBIX XKUBOTHBIX U 1p.) (MC — Ounonorus).

Perienne TUMOBBIX PacdyETHBIX 3a1a4 B 1—2 NEHCTBHUS C OMOPOH Ha allTOPUTM, MPEIABAPUTEIBHO
pa300paHHEIl COBMECTHO C IIEAAroroM C HCIIOIb30BaHUEM (OPMYI JUIl pacdéra CHIBI TSKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPSHUSL.
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Pa3nen 4. JlaBjienne TBEPABIX TeJl, AKUAKOCTEH 1 razoB (21 4)

JlaBaenue.
Ilepenaua
JdaBJIEHUS
TBEPABIMU
TeJaMHu,
JKHAKOCTSIMH 1
razamu (3 u)

Hasnenne. Cnocobvl ymenvuleHust U y8enudeHus Od61eHus..
Hasnenue 2aza. 3asucumocms oasienust 2aza om obvéma,
memnepamypul. [lepedaua dasnenus meépovimu meiamu,
arcuoxkocmamu u easamu. 3axon Iackans. [Tnesmamuueckue
MAUUHDL.

Zlemoncmpamm2

1. 3aBuCUMOCTH JaBICHUS ra3a OT TeMIIEPaTyphlL.

2. Tlepenaya maBieHUS KHUIKOCTBIO U Ta30M.

Ananu3 1 00BSICHEHHE C OMOPOH Ha AUAAKTUYECKHN MaTepHal MO KOHTPOJIEM IIe1arora OmbITOB H
MPaKTUYECKUX CUTYallUi, B KOTOPBIX NMPOSIBISIETCS CHUNIA JaBICHHS.

O0bocHOBaHME C OIIOPOH HAa TEXHOJOTHUECKYIO KapTy IPH MOMOIIH ITeIarora croco00B yMEHBIICHUS
U YBEJIUUCHUS JaBJICHUS.

3ydenue o pyKoBOACTBOM II€Jarora 3aBHCHMOCTH JIaBJICHHS ra3a oT 00bEMa 1 TeMIIepaTyphl.
M3ydyenne mox pykoOBOJICTBOM Iemarora OcoOSHHOCTEH mepenadd AaBICHUS TBEPABIMH TeJaMH,
KUAKOCTAMH U razamu. OG0CHOBaHME PE3yNbTaTOB OMBITOB OCOOEHHOCTSIMU CTPOEHHS BEIECTBA B
TBEPAOM, KHUIKOM U Ia3000pa3HOM COCTOSIHUSIX MPEAT0KEHHBIMU (DOPMYIHPOBKAMH.

HabmroneHue 3a sKCepUMEHTalbHBIM JI0Ka3aTeNbCTBOM 3aKkoHa [lackas.

Pemennie THIIOBBIX pacu€THBIX 3agad B 1—2 fAeiCTBUS ¢ OMOPOI HA alIrOpPHUTM, MPEIBAPHTEIBHO
pa300paHHBIil COBMECTHO C I1€JarOrOM Ha pacyéT JaBiIeHus TBEPAOTO Tea.

JaBienue
sKuakocTH (5 )

3aBHCHUMOCTD JIaBJICHHS JKUIKOCTH oT TITyOUHBL.
Tuopocmamuyeckuti  napaookc.  Coobwarowuecss — cocyowl.
Tudpasnuueckue mexanusmoi.

,Zlemtmcmpauuu2

1.Coobmaromuecs: COCyAbL.
2.I'mppasnmueckuii npecc.

HccnenoBanne ¢ onopoi Ha TEXHOJNOTMYECKYIO KapTy MOJ PYKOBOACTBOM IENArora 3aBHCHMOCTH
JABJICHHS KUIKOCTH OT IIyOUHBI HOTPYXXEHHS U INIOTHOCTH XKUAKOCTH.

Ha6monenne 1 HauarbHOE TOHUMAaHHUE THAPOCTATHIECKOTO MTapaJoKca Ha OCHOBE 3aKoHa [lackas.
M3ydenne coBMECTHO ¢ TIEAaroroM COOOIIAIOIINXCS COCYIOB.

Pemienne THIOBBIX pacdyéTHBIX 3amad B 1—2 AEHCTBHSA ¢ ONOPOH HA aNrOpUTM, MPEABAPHTEIHLHO
pa300paHHBIil COBMECTHO C I1€JarOrOM Ha pacuéT JaBJICHUS SKHIKOCTH.

Habmtozenue 3a 00bACHEHHEM NPHHINIIA AEHCTBUS THIPABINYECKOTO Ipecca.

Anamn3 u OOBSCHEHHE C OIOpPOM Ha JMIAAKTHYECKHMH MaTepuas I0J KOHTpPOJEM Iiefarora
NPaKTUYECKUX CUTYaIMH, TEMOHCTPUPYIOIIUX IIPOSBICHUE JaBIeHHs KUAKOCTH U 3aKoHa [Tackais,
HaIpuMep IPOILECCOB B OpraHU3Me IpH rTyO00KoBOJHOM HEIpstHUH (MC — OHonors).

AtmocdepHoe
nasjenue (6 )

Atmocdepa 3emmm u atmocdepHoe HaBneHue. [lpuyurvl
cywecmeosanus 8030yuiHol obonouku 3emau. Onvim Toppuyeniu.
Hsmepenue ammocgeprozo oasnenus. 3asucumocms
ammocepHo20 0asnenus. Om 6blCOMbl HAO YPOSHEM MOPA.
Ipubopot 0111 usmeperusi ammocgheprHo2o 0asieHus.

}Iemoncmpauuu2

1.TlposiBiieHKe AeiiCTBUS aTMOC(EPHOTO TABICHUS.

HabGnronenne 3a sKCiepIMEHTATEHBIM OOHAPYKEHHEM aTMOC(EPHOTO TaBIICHHUSI.

Anann3 n 00BsSCHEHHE C OIOPOH Ha JUIAKTHUECKUH MaTepual 1o KOHTPOJIEM IeAarora OnbIToB 1
MPaKTUIECKUX CHTYalli, CBA3aHHBIX C AEHCTBHEM aTMOC(HEPHOTO TaBICHUSL.

Habmtoenue 3a 00bsCHEHHEM CYIIECTBOBaHUs aTMoc(ephl Ha 3eMie M HEKOTOPbIX IUIaHEeTaX Hin
e€ oTcyTcTBHUs Ha Apyrux miaHerax u Jlyne (MC — reorpadus, acTpoHOMHUS).

ba3zoBoe mNOHMMaHWE IPUYMH HM3MEHEHHs IUIOTHOCTH aTMoc(epbl C BBICOTOM U 3aBUCHMOCTH
aTMOC(EPHOTO JIaBJICHHS OT BHICOTHI.

Pemrenrie THNIOBBIX Pacd€THBIX 3a7ad B 1—2 NIEHCTBUA ¢ OMOpOW Ha alrOPHUTM, NPEIBAPUTEIHHO
pa300paHHBIf COBMECTHO C MEJar0rOM Ha pacdéT aTMOC(HEPHOTO TaBICHHS.

HW3ydenwne moj pyKoBOACTBOM IeJarora ycTpoicTBa 6apoMeTpa-aHepOnaa.

30




HeiicrBue
JKH/IKOCTH U ra3za
Ha NOrpyKEHHOE B
Hux Tedo (7 4)

eticmeue orcuokocmu u 2aza Ha NOSPYIHCEHHOE 6 HUX Melo.
Brrrankuparomas (apxumenosa) cuna. 3axon Apxumeda. Ilnasanue
men. Bozoyxonnasanue.

,ZIeJnoHcmpauuu2

1.3aBucHMOCTD BBITAJIKABAOIIICH CHJIBI oT 00béMa
MOTPYKEHHOW YaCTH TeJa U INIOTHOCTH JKUJIKOCTH.
2.PaBeHCTBO  BBITAIKUBAKONICH CHJIBI BECYy BBITCCHCHHOW

HKHUJIKOCTH.

3.YcnoBue ImiaBaHWS TeN: IUIABaHUE WM ITIOTPYXEHHE Tel B
3aBHCUMOCTH OT COOTHOILIEHHUS IUNIOTHOCTEH TeNa U KHIKOCTH.

Jlabopamopnuie pabomut u onvimol.

1. UccnenoBanue 3aBHCUMOCTH Beca Tela B BojAe OT 00BbEMa
MOTPYKEHHOM B MKHUAKOCTb YACTH TeEJa.

2. Ompezenenrie BBITAJIKUBAIONICH CHIIBI, AeiCTByIOmeld Ha
TeJO0, NOIPYKEHHOE B XKUIKOCTb.

3. [IpoBepka  HE3aBUCHMOCTH  BBITAIKHBAOLIEi
JIEHCTBYIOLIEH Ha TEJO B )KHUJIKOCTH, OT MacChl TeJja.

4. OnbITH, IEMOHCTPHUPYIOLINE 3aBHCHMOCTD BBITAJIKHBAIONIEH
CHIIBI, JEHCTByIOUIe Ha TeNo B JKUAKOCTH, OT 00BEMa
HOTPYKEHHOH B JKHAKOCTh YacTH Teda M OT IUIOTHOCTH
JKUIKOCTH.

5. Konctpynposanue apeomeTpa I KOHCTPYHPOBAaHHE JOAKH
U ompezeneHye e€ rpy30noAbEMHOCTH.

CHJIBI,

Hab6moznenue 3a SkcriepuMeHTAIBHBIM O0HApYKEHHEM JEeHCTBUS JKUIKOCTH ¥ ra3a Ha MOrpyXEHHOE
B HUX TEJO.

OmnpeneneHne ¢ OMOPO Ha TEXHOJOTWYECKYIO KapTy BBITAIKUBAIOIICH CHIIBI, NEHCTBYIOLIEH Ha
TeJO, MOTPYKEHHOE B KUIKOCTb.

HabmroneHue 3a mpoBeJeHHEM U 00CYXKEHHE COBMECTHO C MEJAaroroM OIMBITOB, IEMOHCTPUPYIOLIHX
3aBUCHMOCTH BBITAIIKUBAIOIIECH CHJIBI, AEHCTBYIOMEH Ha TENIO B )KUAKOCTH, OT 00BbEMa OTPYKEHHOIT
B JKUJKOCTb YaCTH TeJla U OT IJIOTHOCTY JKUIKOCTH.

HccnenoBanme 1moa pyKOBOJACTBOM Ileflarora 3aBHCHMOCTH Beca Tela B BoJe OT o00BEMa
HOrpyKEHHOU B JKUIKOCTb YacTH Tea.

Pemennie THNOBBIX pacu€THBIX 3a7ad B 1—2 nHeiCTBUS ¢ OMOpPOW Ha alrOpPUTM, NPEIBAPUTEIHHO
pa300paHHBIf COBMECTHO C MEAr0roM Ha MPUMEHEHUe 3aK0Ha ApXUMesa U YCIIOBHS IIaBaHUs Tell.
KoHcTpyrpoBaHHe IpH MOMOIIH NEarora apeoMeTpa Wi KOHCTPyHPOBaHHE JIOAKU U OTpeeTIeHHe
€€ rpy30I0bEMHOCTH.

Pazpnea 5. PaGora n momnocTs. JHeprus (12 u)

Padora
M MOIIHOCTH (3 4)

Mexanndeckas padora. MoIHoCTh

HabmroeHne 3a SKCHEPUMEHTAIBHBIM OINPEIEICHHEM MEXaHHIECKOW pabOThI CHIIBI TSHKECTH HPH
MaJeHNH Tela W CHIBl TPEHHS IIPH DPAaBHOMEPHOM IIEPEeMEIICHHH Tela II0 TOPH30HTAIBHOI
MOBEPXHOCTH.

HabGnronenune 3a 1eMoHCTpanueil pacdéra MOIIHOCTH, pa3BUBAEMOM TIPH MOIBEME IT0 JIECTHHUIIE.
Pemennie TUNOBBIX pacu€THBIX 3afay B 1—2 neifcTBUS ¢ OmOpOH Ha alnropuTM, NpeIBapUTEIBHO
pa300paHHBIil COBMECTHO C I1€JarOrOM Ha pacuéT MEeXaHW4eCcKOi paboThl U MOIIHOCTH.

IIpoctbie
MexaHu3MblI (5 4)

IIpocThie MexaHW3MBI: pbIYar, OJOK, HAaKIOHHAS IUIOCKOCTb.
Ilpasuno pasnosecus puviuaea. Ilpumenenue npaguna pagHogecus
pvivaea K 610ky. «3om0moe npasunoy mexanuxu. KI1J1 mpocTsix
MCXaHU3MOB. HpOCTbIe MCXAaHU3MEI B 6bITy N TEXHUKE.

Hemoncmpayuu

1. ITpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomol u onvinovl

1.Onpenenenrie pabOThl CHJIBI TPEHHUS TIPH PAaBHOMEPHOM

JIBIDKCHUH TeJla 10 TOPH30HTAIBHON TTOBEPXHOCTH.

HauansHOoe MOHMMaHKE BBIMTPHINIA B CHJIE TPOCTHIX MEXaHU3MOB Ha MPHUMeEpE phlyara, MoJBIKHOTO
M HEMIOJABM;KHOTO 0JIOKOB, HAKIIOHHOM IIOCKOCTH.

HccnenoBanyie COBMECTHO C MEIaroroM yCIOBHsI PABHOBECHS phIYara.

OOHapyXeHHE T0J] PYKOBOJACTBOM IIe[larora ¢ OMOPOH Ha IUIAKTHUECKUIl MaTepuain CBOMCTB
IPOCTBIX MEXAHHW3MOB B Pa3JIMYHBIX MHCTPYMEHTaX MU MPHUCIOCOOTIEHHSX, UCIONB3YEMBIX B OBITY
¥ TEXHHKE, a TAaKKe B )KUBBIX opranu3max (MC — Guomnorus).

HabGmrofieHne 3a OSKCMEPUMEHTATbHBIM JI0KA3aTeNbCTBOM pABCHCTBA pabOT MpPH MPHUMEHEHUH
MPOCTHIX MEXaHU3MOB.

Onpenenenrie o pykooacTBoM meaarora KI1J] HaKIOHHOH MIIOCKOCTH.
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2. UccrnenoBanue ycaoBHil paBHOBECHS phluara.
3. Usmepenne KIIJI HakIOHHOW IUIOCKOCTH (dJEKTPOHHAs
JIEMOHCTPALHSA).

Pemennie THNOBBIX pacu€THBIX 3a7ay B 1—2 nmeicTBUS ¢ OMOPOH Ha alrOpPUTM, NPEIBAPUTEIBHO
pa300paHHBIl COBMECTHO C MEJAaroroM Ha MpHMEHEHHE NpaBHIa PABHOBECHUS pbluara U Ha pacuér
KILI.

Mexanndeckast
Heprus (4 4)

Mexanudeckas sHeprus. Kunemuueckas u NnOMeHYuanbHAs
onepeus. Ilpespawjenue 00H020 UG MeXaHU4ecKOU 3Hepauu 8
Opyeoil. 3aKOH COXPAHCHUS SHEPTUH B MCXaHUKE.

JlaGopaTtopHbie padoThI U ONBITHI.

1.V3yyeHne 3akOHa COXpPAaHEHUS MEXAHWYECKOW OSHEpPTUU

(37eKTpOHHASL AEMOHCTPALIU ).

HaGmroieHne 3a SKCIIEpUMEHTAIBHBIM OIpeIeNIeHHeM N3MEHEHHUs] KHHETHIECKOH W IOTeHINaIbHON
SHEPruM Tella IIPU €ro CKaTbIBAHUY [0 HAKJIIOHHOU MJIOCKOCTH.

®DopMyIHpoBaHHE COBMECTHO C MEJAaroroM Ha OCHOBE MCCIIEOBAHUS 3aKOHA COXPaHEHUs
MEXaHUYECKOH YHEPruHu.

IpencraBneHue Mpyu NOMOIIH Mearora rpaHUI IPIMEHUMOCTH 3aKOHAa COXPaHEHHs SHEPTUH.
Pemennie THNOBBIX pacu€THBIX 3a7ad B 1—2 meiCTBUS ¢ OMOpPOH Ha alrOPHUTM, HPEIBAPUTEIBHO
pa300paHHBIf COBMECTHO C MEJAroroM ¢ UCIOIb30BAHHEM 3aKOHA COXPAHEHUS SHEPTUHL.

Pe3epBHoe Bpems (3 4)

8 KUIACC (68 u)

TemaTnuecknii
0JI0K, TEMBI

OcHOBHOe cofiep:kaHne

OcHOBHBIC BU/BI 1eATEIbHOCTH y4AIMXCS
(Ha ypoBHe y4eOHbIX JelcTBUI)

Pazpnea 6. TensioBble siBaenus (28 1)
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Ctpoenne
M CBOiicTBa
BemecTBa (7 1)

OCHOBHbIE NONONHCEHUS MOTEKYIAPHO-KUHEMUUECKOU
meopuu cmpoenus gewecmea. Macca u pazmepbvl
amomos u monekyn. Onvimbl, noomeepicoaouue
OCHOGHbIE — NONOJNCEHUs.  MONEKYIAPHO-KUHEMUUECKOU
meopuu.

Mogenu TBEPAOro, XHUAKOTO M Ta3000pa3HOTO
COCTOSIHUI BelecTBa. Kpucmaniuveckue u amopguvie
mena. OobvsacHeHue ceolicmeé 2a308, HCUOKOCmel U
mMeEpObIX meil HA OCHO8E HNONOHCEHUL MONEKYIAPHO-
Kunemuueckoti meopuu. CMaunBaHUE U KANULISPHbIE
saenenus. Tennogoe pacwupenue u cocamue.

Zlemoncmpamm2

1. Habmronenmne OpOyHOBCKOTO JIBYDKCHUSL.

2. Habnronenune auddysuu.

3. HaGmonenue SIBTICHUI
KalWULIPHBIX SBICHUH.

4. HabnromeHne TeIIOBOTO PACIIUPEHHUS TE.

5. I3MeHeHWe paBieHHs Taza IPH H3MECHEHUH
00Bb&Ma M HarpeBaHWH WU OXJIXKICHUH.

Jlabopamopnuie pabomol u onvimol.

1. OmpITel 1O  OOHApY)KEHWIO  JEWCTBUS  CHII
MOJICKYJIAPHOTO TPUTSDKEHHS (WM 3JIEKTPOHHAS
JIEMOHCTPALHSA).

2.0mpITBl 1O BBIPALMBAHHIO
MOBapeHHOMN COJIM WM caxapa.

3. OnbITH 10 HAOMIOAECHUIO TEIJIOBOTO PACIIMPEHHS
ra30B, )KUJIKOCTEH 1 TBEPABIX TEIl.

4. OnpenerneHne JNaBjieHHWs BO3/Ayxa B OaJuloHe
HITTPUIIA.

5. OrbITHL, JIEMOHCTPHPYIOIINE 3aBHCHMOCTh
JIABJICHUs BO3/yXa OT ero o0béMa M HarpeBaHHs
WM OXJIXKICHHSI.

6. Ilposepra eunomesvl JIUHENHOU 3A8UCUMOCTU
ONUHb cmonbuxa arcuoKocmu 8
mepmomempu4eckol mpyoke om memnepamypboi.

CMaYuBaHUA u

KPHCTaIIOB

HaGmonenne u uWHTepmperanuss COBMECTHO C IIEAAaroroM OIBITOB, CBHAETEIBCTBYIONIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUHM BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BELIECTB B BOJE.

Pemenne THUMOBBIX pacyETHHIX 3a1ad B 1—2 IEHCTBUS C OIOPOH Ha alTrOpPHUTM, NPEABAPUTENHHO pa300paHHbIH
COBMECTHO C IIeJJar0rOM I10 OLICHHBAHHUIO KOJMYECTBA aTOMOB HIJIM MOJIEKYJI B €IMHUIIE 00BEMa BEIECTBA.
[IpencraBieHne Tpu MOMOINM IeJarora OPOYHOBCKOTO JIBIDKCHUS, SBIEHHSA THGOY3UH W Pa3Inddil MEXmy
HUMH Ha OCHOBE TOJIOXKEHHH MOJIEKYISIPHO-KMHETHUECKON TEOPUH CTPOESHHS BEILIECTBA.

OOBsiCHEHHE NIPH TTOMOIIHU TEJJarora ¢ ONopoi Ha AUAAKTUYECKUH MaTephan OCHOBHBIX Pa3IUUUi B CTPOCHUH
ra3oB, >KUIKOCTEH W TBEPIBIX TeN C HCIOJIb30BAHUEM IIOJOXKEHUM MOJIEKYIIPHO-KUHETUYECKONH TEOPHU
CTPOEHHUS BEILECTBA.

IIpoBenenue mox pPyKOBOJCTBOM IIEarora OIBITOB IO BHIPAIMBAHUIO KPUCTAJIOB MOBAPEHHOM COMM WU
caxapa.

[IpoBeneHne COBMECTHO € IENAroroM M OOBSCHEHHWE W3 IIPEUIOKEHHOTO IIepPeYHS BHIBOJIOB OIIBITOB,
JEMOHCTPUPYIOIIMX KalUUIIPHBIC SBICHUS U SBJICHUE CMauUBaHMUsL.

OOBsICHEHHE € OMOPOH HA TEXHOJIOTHUYECKYIO KapTy MO PYKOBOJCTBOM IIEAarora pojiy KalMIIIPHBIX SBICHUI
IUIS TIOCTYTIIICHUS BOABI B opranu3M pactenuit (MC — Ouomnorus).

HaGumoieHre onbITOB 10 HAOIIOSHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U TBEPIBIX TEL.

OOBsICHEHHE C OTIOPOH Ha TEXHOIOTHYECKYIO KapTy MOJ pyKOBOJCTBOM II€Iarora COXpaHeHus 00bEMa TBEPIBIX
TeJI, TEKY4EeCTH )KUAKOCTH (B TOM YHCIIE, Pa3HULBI B TEKYYECTH JUIS PAa3HBIX XKHUIKOCTEH), JaBICHNUS ra3a.
HabmoneHue 3a nmpoBeieHHEM OIIBITOB, JEMOHCTPUPYIOLINX 3aBUCHMOCTb JIaBICHUS BO3/yXa OT ero o0béMa u
HarpeBaHMs WIM OXJXICHUS, U UX 00BSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO yYCHHSI.

Amnanu3 npyu NOMOUIY Ilefjarora ¢ Oopoi Ha JUAaKTHYECKUI MaTepuall IPaKTUYECKUX CUTYallUi, CBSI3aHHBIX CO
CBOMCTBAMH I'a30B, )KUJIKOCTEH U TBEPABIX TeEIl.

TennoBbie
npoueccsl (21 4)

Temnepatypa. Cesaze memnepamypbl co cKOpOCHbIO
MeNn08020 OBUNHCEHUS YACIUY.

Bayrtpennsst  smeprus.  Cnocobut  usmenenus
6HYymMpeHHell dHepeuu: menionepeoaid u cogepuieHue
pabomvl. Buovr mennonepedauu: menionpogooHocmy,
KOMBeKYUsl, UsnyyeHue.

KomnuectBo TemnoTel. YeabHas TEMI0EMKOCTh
BellecTBa. [ennoobmen u meniogoe pagrosecue.

OO6ocHOBaHUE MO MOJATOTOBJICHHOMY QITOPUTMY COBMECTHO C IENAaroroM MpaBWII H3MEPEHHs] TEeMIIepaTyphbl.
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHUS U LKA TEMIIEPaTyphl.

HaGmonenne 3a mIpoBeAEHHEM OIBITOB, JEMOHCTPHPYIOIIMX HW3MEHEHHE BHYTPEHHEH SHEeprum Tela B
pe3ynbTaTe TeIonepenaadyn 1 paboThl BHEIITHUX CHII.

HaGmoenne 3a mpoBeeHHEM OTIBITOB, 00CYXIEHHE MPAKTHUECKAX CHTYaINil, TEMOHCTPUPYIOIINX Pa3INIHbIe
BUJIBI TEIUIONEPEIAdN: TEIIONPOBOAHOCTD, KOHBEKIIHIO, U3ITyIeHHE.

HccnenoBanue ¢ onopoi Ha TEXHOJOTUUECKYIO KapTy MO/ PYKOBOJCTBOM II€/Iarora siBJIeHHs TeIUI000MeHa Ipu
CMEIIMBAHUU XOJIOJHOM U TOPSTYEi BOJIBI.
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VYpasnenue mennosoco bananca.

Ilnasnenue u omeepoesanue KpUCMALIUYECKUX
seujecms. VY nenbHas TEIIoTa TUIABJICHUSL.
Ilapoobpazosanue u xounoencayus. Hcnapenue (MC).
Kunenwe. VYpempHas Temiora mapooOpa3oBaHMS.
3asucumocmso memnepamypul Kuneuus om
ammocgeprozo dagnenusi. Brasxcnocms 6030yxa.

DHeprus TOIUIMBa. Y IelbHas TEeIIOTa CTOPaHHSI.

Hpunyunvr pabomwi mennoguvix osucameneu. KII/[
mennogoco
ogucamens.  Tennosvle
okpyacaroweti cpeovt (MC).

3akon coxpanenus u npespawenus dHepeuu 8
menaoswix npoyeccax (MC).

Hemoncmpayuu

1. TpaBuiia U3MEpEHUsI TEMIIEPATYPHI.

2. Bunsl Temonepeaayn.

3. OxuaxieHue Mpu COBEPIICHUH PaOOTEL.

4. HarpeBaHnue npy COBEpIICHUH PabOTHI BHEIIHIMH

CHJIAMH.

. CpaBHEHHE TEINIOEMKOCTEH pa3IMYHbIX BEIIECTB.

. Habnronenne xunenus.

7. HabnroneHne TMOCTOSIHCTBA TEMIIEPATYPhI
TUTABJICHUH.

8. Mojenu TeTJIOBBIX JBUTaTENeH.

Jlabopamopnusie padbomoi u onvimol.

1. Ilposepra eunomesvi JUHEUHOU 3A6UCUMOCTIU
ONUHbI cmonbuxa arcuoKocmu 8
mepmomempu4eckol mpyoke om memnepamypboi.

2.HaGmronenne W3MEHEHHsT BHYTPEHHEH SHEpruu

Tema B pe3yJbTare Teruonepenadyd u paboThI

BHEIIHUX CHIL.

3. UccrienoBanne  sBICHUS — TEIUIOOOMEHA
CMEIIMBAaHUU XOJIOJHOW U ropsyei BOABI.

4. Onpeoenenue Konu4ecmea mennomol,
NONY4eHHO20 80001  npu  menioobmene ¢
HazpemviM MemaiiuieckuM YUuiuHOPOM.

Jsueamenu  u - 3awuma

o o1

npu

pu

5. UccnenoBanue mporuecca nCIapeHus.

6. Ompenencane OTHOCHTEBHOI BIIQKHOCTH
BO3/yXa.

7. Onpedenenue yoenvHoll meniomuvl NAAGLEHUS
avoa.

Habmronenue ycTaHOBIEHHUS TEIUIOBOTO PABHOBECHUS MEXIY Topsueil U XOJIOJHOH BOIOM.

OmnpenerneHne Mpy IMOMOIIN ITearora KOJM9IecTBa TeIUIOTH, TOJIYIYSHHOTO BOJIOH ITPHU TEINIOOOMEHE C HarpeThIM
METAJUTNIECKUAM IHIIHHIPOM.

OmnpenerneHne 1o TabIHIe yIeIbHON TEIIOEMKOCTH BEIIECTBa.

Pemenne THUMOBBIX pacyETHHIX 3a1ad B 1—2 IEHCTBUS C OIOPOH Ha alrOPUTM, NPEIBapUTENHHO Pa300paHHBIH
COBMECTHO C MEJaroroM, CBSI3aHHBIX C BBIYUCIEHHEM KOJIMYECTBA TEIIOTHI U TEMIOEMKOCTH TIPH TEII00OMEHE.
AHanu3 TpM TOMOLIM TeAarora CUTyaluil MPaKTHYeCKOTO HCIIOIb30BAHHSA TEIUIOBBIX CBOICTB BEILECTB U
MaTepHaioB, HANPUMEP B IENAX HHEProcOEpexeHHs: TEIUIOU3OMALNsA, 3HeprocOeperamomuye KphblIy,
TEPMOAKKYMYJISITOPHI H T. 1.

HaGmoienne siBIeHHI HCTIapeHNS M KOH/ICHCALIUH.

HaGmoenne 3a uccnejoBaHUEM MIPOIIEcca HCTIAPSHNS Pa3IMIHBIX )KUAKOCTEH.

OOBsICHEHNE 110 AITOPUTMY COBMECTHO C MEJaroroM SIBJICHHH MCIAapeHHs] W KOHASHCAlUH Ha OCHOBE aTOMHO-
MOJIEKYJIAPHOTO YUEHHsI.

HaGmonerne m oObBsSCHEHHME Mpolecca KUIEHWS, B TOM YHCIE 3aBUCHMOCTH TEMIEPATyphl KHIICHUS OT
JIaBJICHHSI.

Omnpenenexne Mo TabIMIe OTHOCUTENBHON BIAKHOCTH BO3-IyXa.

HaGumonenne mporecca IaBIeHUs] KPUCTALINYECKOTO BELIECTBA, HAIPUMED, JIb/a.

CpaBHeHuMe 10 IUIaHy IIPY IOMOIIY MEAarora MpoleccoB IUIABIEHUS KPUCTAIUIMUECKUX Te U pa3sMArdeHus Ipu
HarpeBaHHH aMOP(HBIX TeIl.

OrmpenieneHye no TabauIe yAeIbHON TEIUIOTH IIaBICHHS JIbJA.

OOBsICHEHHE MO CXeMe I0ciie OOCYXKICHHs C MEearoroM sBJICHUN IUIABICHUS M KPHCTAJUIM3alliM HA OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUCHUSL.

Pemmenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEWCTBHA ¢ ONOPOI Ha alrOPHUTM, MPEIBAPUTEIBHO pa300paHHbII
COBMECTHO C TI€IaroroM, CBSI3aHHBIX C BBIYHCICHHEM KOJIMYECTBA TEIUIOTHI B MpPOLEccax TEIUIONepenadn MpH
TUIABJICHUH M KPUCTAIUIN3AINH, HCIIAPEHUN U KOH/ICHCAIIUH.

AHanm3 npy IOMOIIX HeJarora ¢ Omopoi Ha TUAAKTHYECKUH MaTepual CUTYaluii IPaKTHIECKOTrO MPUMEHEHHS
SBJICHUI! IIIaBICHUS M KPUCTAJUIM3ALUY, HAIpUMep, TOJIyYeHHE CBEPXUYMCTBIX MAaTE€pPUaJIOB, COJEBas Ipeiika U
ap.

AHanm3 1npu MOMOIIHX 1earora paboTsl U 00BSICHEHUE TIPUHIINAIA ASHCTBHS TEIJIOBOTO JIBUTATEIS.

BoruucneHue Konu4ecTBa TEIUIOTHI, BBIACISIOLIETocs INPH CTOPAaHUM Pa3lMYHbIX BUAOB TomiauBa, u KIIJ]
JIBUTATEIIS.

OO6cyXaeHne COBMECTHO C MEJaroroM KOJOTHUECKUX MOCIEACTBHI UCIONb30BaHMS JBUTATeNel BHYTPEHHETO
CropaHus, TEIUIOBBIX M THAPO3JIeKTpocTaHi (MC — SKONOTHSA, XUMUS).

Pa3pen 7. JnekTpuyeckre 1 MArHUTHBbIE siBJIeHus (37 1)
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JJleKTpUYecKue
3apsabl.
3apsizkeHHbIE TeJ1a
H UX

Onexmpuszayuss men. JIBa poma dIIEKTPUICCKUX
3apsaoB. BzammopeiicTBue 3apsoKeHHBIX Tell. 3aKoH
Kynona  (3asucumocmv  cunvl  83auMOOelCmeus
3APAHCEHHBIX Mel OM 8eNUUUHBL 3aPSO08 U PACCIMOSHUSA

Ha6JIIO,IIeHI/Ie 3a MMPOBEACHUEM OIILITOB I10 3JICKTPU3AalIUU TECII [IPU COIIPUKOCHOBECHUU U PIHI[yKIIHefI.
Ha6n}0z[eHHe U OOBSCHEHHE C OHOpOI71 Ha JHUJAKTHYECKHIA marepuail B3aPIMOZ[eﬁCTBPISI OJTHOUMEHHO
u pa3HOI/IMéHHO 3apAKCHHBIX TEJI.

OOBsICHEHHE IIpy IIOMOIIU I€arora nNpuHIUIIa JEACTBUS DJIEKTPOCKOIIA.

B3aHMoOJeiicTBHE Medncoy menami,). OObBsiCHEHNE COBMECTHO C II€IarOroM SIBJICHHH JJICKTPH3AIMM NPH CONPHKOCHOBEHHH TNl M MHIYKIHEH C
(7 9) OnexTpuyeckoe noJe. Hanpsowcénnocms | MCTIONB30BaHHEM 3HAHUI O HOCUTEISX 3JCKTPHUYECKUX 3apsIIOB B BEIIECTBE.
anekmpuveckozo  noasa. Ilpunyun  cynepnosuyuu | Pacmo3HaBaHMe W OOBSCHEHHE MO CXEME COBMECTHO C MEJAaroroM sBJCHUI SJEKTPH3aLUU B IOBCEIHEBHOM
INEKMPULEcKUx nouell (Ha KayecmeenHoM yposHe). KU3HH.
Hocumenu 2NEKMPUYECKUX 3apaoos. | Habmonenue u oOBsICHEHHE C OMOPOH Ha TEXHOJOTUYECKYIO KapTy OMNBITOB, HJUTIOCTPUPYIOUIMX 3aKOH
Onemenmapnulii  snekmpuyeckuii  3apso. Cmpoenue | COXpaHEHHS JJICKTPUYCCKOTO 3apsa.
amoma. IlpoBomHWKM ¥  IUANEKTpUKH. 3akoH | HalGmromeHue ONBITOB IO MOJEIMPOBAHUIO CHIIOBBIX JIMHHUH 3JIEKTPUIECKOTO ITOJIS.
COXpaHEeHUsI HIIEKTPUIECKOTO 3apsija. HccnenoBanue 1o pyKOBOJCTBOM Ie/larora JISHCTBUS JIEKTPHIECKOTO MOJIS Ha IIPOBOAHUKH H AUDIEKTPUKH
Zlemoncmpauuu2
1. DnexTpuzanus Te.
2. JlBa  poma  DICKTPUYECKHX  3apsOB |
B3aUMOJEHCTBHE 3apsHKEHHBIX TEJ.
3. YcrpoiicTBO U AelCTBIE 3IEKTPOCKOMa.
4. DnexTpocTaTHYecKas HHAYKINSL.
5. 3aKOH COXpaHEHUS MEKTPUIECKHX 3apPsI0B.
Jlabopamopnuie pabomol u onvimol.
1. OmpITEl TIO HAOMIOACHUIO DJICKTPU3AIMUA  TEI
WHIYKOUEH U IPH COMTPUKOCHOBEHHUH.
IMocTostHHBII OnexTpudeckuil TOk. Yenosua cywecmeosanus | HabmiomeHue pa3nmudHBIX BHIOB ASHCTBHS 3JIEKTPHUECKOTO TOKA M OOHAPYKEHHE COBMECTHO C ITEAaroroM 3THX
TeKTPHIECKHii 21eKmpuiecko2o moka. VICTOUHUKY TTOCTOSTHHOTO TOKA. | BUJIOB JICHCTBHS B OBCEAHEBHOW JKU3HU.
TOK (17 ) JelicTBus 3JIEKTPUYECKOT O TOKa (remoBoe, | COGoOpka 1Mo cXeMe U MCIBITaHHE MO KOHTPOJIEM IeJlarora JIeKTPHIECKOil [IeTTH MOCTOSIHHOTO TOKa.
XHMHYECKOe, MarHuTHoe). Onexmpuyeckuii mok | HabnroneHue 3a JeMOHCTpannel N3MEpeHusl CHIIBI TOKA aMITIEPMETPOM.

6 JHCUOKOCAX U 2A3AX.

Pabota 1 MOIIHOCTH PNEKTPUUECKOTO TOKA. 3AKOH
Jicoyna—/lenya. Dnexmpuueckue yenu u
nompebumenu  31eKMPUYECKOU dHepeuu 8  Ovimy.
Onekrpudeckas 1enb. CHia TOKa. OJEKTPUYECKOE
HanpspkeHne. CONpOoTHBIICHHE NPOBOAHUKA. YOenvHoe
conpomuenenue eeujecmea. 3akoH OMa s ydacTka
nenu. [TocnenoBatensHoe U NMapajieIbHOE COSIUHEHNE
HNPOBOAHUKOB. Kopomkoe 3amvixkanue.

jlemohccmpauuu2

1. ITpOBOAHUKH U AUDIEKTPHUKH.

2. MonenupoBanue CHJIOBBIX

3IIEKTPUIECKOTO MOJIS.

3. McTOYHUKY TIOCTOSTHHOTO TOKA.

4. JleficTBUS SJEKTPUIECKOTO TOKA.

JIMHAN

HaGumoienne 3a teMOHCTparyeil n3MepeHH s SIEKTPHYECKOT0 HANPSHKEHHS BOJIBTMETPOM.

[MpoBenenne u 0OBSICHEHNE TIPH TOMOIIN YIUTENS OMBITOB, JEMOHCTPUPYIOIINX 3aBHCHMOCTD 3JIEKTPUIECKOTO
CONPOTHUBIICHHS IPOBOJHUKA OT €T0 JUIHHBI, IUTOMIAN ITOTIEPEYHOTO CEIECHHS I MaTepHaa.

HaGmonerne 3a geMOHCTpanuell HCCIe0BaHUs 3aBUCHMOCTH CHJIBI TOKa, IIPOTEKAIOMIETO Yepe3 Pe3ncTop, OT
CONPOTHUBIICHHS PE3UCTOPA U HATPSDKEHUSI Ha PE3UCTOPE.

ba3oBble NpencTaBieHHs O IMpPaBUIAX CIOXKEHHUS HAIpsHKEeHWH MpU IOCIEIOBAaTENbHOM COCOUHEHHH IBYX
PE3HUCTOPOB.

ba3oBble npecTaBIeHNs O MPaBUIIax JUIs CUIIBI TOKA MPH MapalieIbHOM COETMHEHNH PE3UCTOPOB.
Habmonenne aeMOHCTpaluM Iejarora O CHTyallMsX IOCIEJOBaTelbHOTO U TMapajielbHOTO COeINHEHUS
IPOBOJAHUKOB B JIOMAIIIHUX 3JIEKTPHUECKHUX CETAX.

Permenne THIOBBIX pacu€THHIX 3a7a4 B 1—2 NEWCTBHS ¢ ONOPOIl Ha alTOPHUTM, IPEIBAPUTEIBHO pa300paHHbBII
COBMECTHO C IIEJIaroroM ¢ HCIIOIb30BaHUEM 3akoHa OMa H GopMyl pacdéra 3JIEKTPUIECKOTO COMPOTHBICHHS
TIPY TIOCJIEIOBATENFHOM M apauIeIbHOM CO€ANHEHUH ITPOBOIHHUKOB.

Omnpenenenne ¢ ONOpOH Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOICTBOM HeIarora padOTHI 3JIEKTPUIECKOTO
TOKa, TPOTEKAIOIIETO YEPE3 PE3UCTOP.
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. DIIEKTPUYECKUH TOK B JKUIKOCTH.

. T'a3oBbIii pazpsn.

. VI3mepeHnme cuitel ToKka aMIIepMeTpOM.

. smepenue JIIEKTPHIECKOTO HaIpsOKEHHS

BOJIETMETPOM.

9. Peocrar 1 Mara3uH CONpPOTHBICHHH.

Jlabopamopusie pabomut u onvimol.

1.WccnenoBanue OEHCTBUS SIEKTPUUECKOTO MOJS Ha
MIPOBOJIHUKH U JIHINEKTPUKH.

2.Coopka n mpoBepka pabOoTHI IMEKTPUIECKON Lenn
MIOCTOSIHHOT'O TOKA.

3.M3mepeHne n perympoBaHue CHIIBI TOKA.

4. V3mMepeHne U peryJIMpoBaHue HAIIPSDKEHMS.

5.Hccnedosanue 3agucumocmu Cuibl moxa, uoyuezo
uepes pe3ucmop, om conpomueieHuUs pe3ucmopa
U HANPAACEHUS.

6.Onvimol, demoHcmpupyowue — 3a8UCUMOCIb

INIEKMPUHECKO20 CONPOMUGLEHUA  NPOBOOHUKA

Om e20 OUHbBL, NIOWAOU NONEPEUHO20 CeYeHUs U

o ~NOoO Ol

Mamepuana.
7.Ilposepka npasuna cnoxicenus HanpsAXCeHul npu
nocne008amenbHoOM coeouHeHuu 08yx
Pe3UCmopos.
8.Ilposepra  npasuna Ona  cunbl  mMoka  npu
NapaiieIbHOM COeOUHEHUU Pe3UCTOPOS.
9.0mpenenenne pabOTBI  NNEKTPUUECKOTO  TOKA,

HAYLIETro Yepe3 pe3ucTop.

10. OmnpeneneHrie MOLIHOCTH JIEKTPUYECKOTO TOKa,
BBIICTISIEMON Ha PE3UCTOpeE.

11. UccnegoBanre  3aBUCHMOCTH  CHIIBI  TOKa,
HAYIIETO 4Yepe3 JIaMIIOYKy, OT HampsDKeHHs Ha
Hell.

12. Onpeoenenue K11/ nacpesamens.

OnpezeneHyue ¢ ONOPOH Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJACTBOM II€AAarora MOIHOCTH 3JE€KTPUYECKOrO
TOKa, BBIJICIIIEMOIT Ha PE3NCTOpE.
HaGmoenne 3a uccieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepes JTaMITOYKy OT HaIpsDKEHUS Ha Heil.
OnpezeneHue ¢ 0IOPoil Ha TEXHONOTUYECKYIO KapTy oA pykosoacTBoM nenarora KITJ[ Harpesarens.
HaGmonenne 3a uccnejoBaHuEM NIPeoOpa30BaHUs SHEPTHHU NP MOABEME IPy3a IEKTPOABUTATENIEM.
OOBsICHEHHE IOCNIe PACCYXJCHUS C IEIaroroM M COCTaBJICHHE IIaHA-KOHCIEKTa YCTPOWCTBAa M IPHHIMIA
JeHCTBUS JOMAIIHUX 3JEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OObBsICHEHHE TOCIE pAacCYXKIEHUS C MEeJaroroM U COCTaBJICHHE IUIaHA-KOHCIEKTa MPHYHH KOPOTKOTO
3aMBIKaHUs U MPUHIUINA JeHCTBUS IUIaBKUX MPEIOXPAHUTENEH.

Pemenne THUIMOBBIX pacyETHHIX 3a1ad B 1—2 IEHCTBUS C OIOPOH Ha alTOpPHUTM, NPEABAPUTENHHO pa300paHHBIH
COBMECTHO C II€JIar0roM ¢ HCIoJIb30BaHueM 3akoHa [xoyis—Jlenna.

HaGimoieHne BOSHUKHOBEHHS 3JIEKTPUIECKOTO TOKA B JKHKOCTH.
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MarHutHble
siBJieHus (6 )

ITocrosiHHble MarHuThl. B3aumozaelcTBrue NOCTOSHHBIX
MarHuToB. Maznumnoe none. Maznummuoe none 3emau u
e20 3Hauenue 014 sHcusnu Ha 3emne. Onvim Opcmeoa.
Maznummnoe none anexkmpuueckozo moxa. Ilpumenenue
a/1eKmpoMazHumos 6 mexuuxe. /lelicmsue MazHuMHO20
noJs Ha NPOBOOHUK C MOKOM. DNeKmpoosueameint
nocmosinno2o0 moka. Mcnonvsosanue
aiekmpoosuzamerneli @ MmexHu4ecKux yCmpoucmeax u
Ha mpancnopme.

,ZIeJnoHcmpauuu2

1.B3aumopeiicTBrE TOCTOSTHHBIX MAarHUTOB.

2.MopnenupoBaHie HEBO3MOXXHOCTH  Pa3ZeieHHs
TIOJTIOCOB MarHUTa.

3.MopenmupoBaHne MarHUTHBIX TOJEH ITOCTOSHHBIX
MarHHuTOB.

4.0meIT DpcTena.

5.MarHuTHOE 1oJie TOKa. JIeKTPOMAarHuT.

6./leficTBe MATHHTHOTO MOJS Ha IMPOBOJHHK C
TOKOM.

7.DneKTpOABHUTaTEb TIOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomol u onvimol.

1.WccnenoBanre  MarHMTHOIO — B3aMMOJEHCTBUS
IMOCTOSTHHBIX MarHHUTOB.
2./3ydeHre  MarHUTHOTO  TOJS  IOCTOSHHBIX

MAarHuTOB IPH UX OOBEUHEHUH U Pa3JIeIeHHN.
3.HccnenoBanne AeHCTBUS SJEKTPHYECKOTO TOKA Ha
MAarHUTHYIO CTPEIIKY.

4.OmBITEI, TEMOHCTPHUPYIOIIHE 3aBUCHMOCTDH CHIIBI
B3aHMOJICHCTBUS KATYyIIKH C TOKOM M MarHura oT
CHJIBI TOKA U HAIPaBJIEHHs TOKA B KaTYILKE.

5.M3y4yenne feficTBMS MarHMUTHOTO MOJIS  Ha
MPOBOJHUK C TOKOM.

6.Koncmpyuposanue  u  uzyyenue  pabomol
971eKmpoo08uUeamers.

7.13mepenne KITJ 3JIEKTPOABUraTEeIbHON
YCTaHOBKHU.

Hccnenosanue moJ pyKoBOJCTBOM IMEJarora MarHUTHOTO B3aMMOAEHCTBHS MOCTOSHHBIX MarHUTOB.

W3zydenue ¢ omnopoil Ha TEXHOIOTHYECKYIO KapTy MOJA PyKOBOJCTBOM IEJarora MarHUTHOTO IOJIST HOCTOSHHBIX
MAarHuTOB IIPU UX OOBETUHEHUH U Pa3eICHHN.

HaGmoienne 3a mpoBeeHHEM OITBITOB 110 BU3YaIH3allHH MOJIST IIOCTOSTHHBIX MarHUTOB.

W3yueHnue nox pyKoBOJCTBOM IIE1arora siBJICHUS HAMarHM4YMBaHUs BELIECTBA.

HccnenoBanue COBMECTHO C IEAAroroM JEHCTBHA JIEKTPUUECKOrO TOKA Ha MarHUTHYIO CTPEJIKY.

HaGimoenne 3a npoBeeHNEM OIBITOB, JEMOHCTPUPYIOIINX 3aBHCUMOCTD CHIIBI B3aUMOJICHCTBHUS KaTYIIKU C
TOKOM U MarHuTa OT CHJIBI U HATIPABJIEHUS TOKA B KAaTYIIKE.

AHanu3 TpH TOMOIIM Megarora CHUTyaluil NPakTHYECKOTO HIPHUMEHEHMS >JIEKTPOMArHUTOB (B OBITOBBIX
TEeXHUYECKHX YCTPOHCTBAaX, HPOMBIIUIEHHOCTH, MEJUIIHE).

W3zydeHne ¢ omnopoil Ha TEXHOJIOTMYECKyI0 KapTy MOJ PyKOBOJCTBOM Mearora AeHCTBHS MarHUTHOTO TOJIST Ha
MIPOBOJHUK C TOKOM.

W3yuenue c onopoil Ha AMIAKTUUECKUM MaTepua AeHCTBUSA 3JIEKTPOJBUTATENs.

W3mepenue coBmectHO ¢ neparorom KIIJI anekTpoaBUraTtesbHON yCTaHOBKH.

Ba3oBble mpencTaBieHNsT O Pa3IMYHBIX IPHMEHEHHSIX JJIEKTpOABHTaTeNeil (TpaHCHOpPT, OBITOBBIE YCTpOiicTBa

U JIp.).

DJIeKTPOMArHUTHA
o1 uHAyknus (4 4)

Onvimur @apades. fenenue 31eKMpoOMacHUMHOU
unoykyuu. Ilpasuno Jlenya. Onexmpoecenepamop.
Cnocobvt  nonyueHus — 2NEKMPUYECKOU  IHEPSUU.
DJNEeKTPOCTaHIIMK Ha BO30OHOBIAEMBIX HCTOYHHKAX
JHEPTHUH.

,ZIeJantcmpauuu2

npOBeﬂCHI/Ie COBMECTHO C II€AaroromM OIIbITOB II0 HMCCICIOBAHWUIO SABJICHUS 3HeKTpOMaFHHTHOﬁ UHAYKIUU:
HCCIICIOBAHUC W3MEHCHH I 3HAUCHUS U HaIlpaBJICHUA HHAYKIIHOHHOT'O TOKa
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1.UccnenoBanue
HUHIYKIHH.
2.0mbrTer apanes.

SIBJICHUA

3.3aBHCHMOCTD HalpasBJICHUS WHAYKIIMOHHOI'O TOKa

OT YCJIOBHH €r0 BO3HUKHOBEHHUSL.
4.35eKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuuie pabomut u onvimol.

1.0nbITHI o HCCICIOBAHHUIO SIBJICHUS
JNEKTPOMArHUTHOM  MHAYKIUH:  HCCICHOBaHHE
HW3MEHEHHH 3HAYECHUS " HAIpPaBJICHUS

WHAYKIIMOHHOI'O TOKa.

3J€KTPOMAarHUTHON

Pe3epBHoe Bpems (3 u)

9 KJIACC (102 4)

TemaTnueckuit OcHoOBHOe coiep:kaHne OcHOBHBIE BH/IbI 1eSITEJIbHOCTH YYALIUXCH
0,10k, TEeMa (Ha ypoBHe y4eOHBIX /el CTBHI)
Pa3nen 8. Mexannueckue siBjenus (40 4)
MexaHuueckoe MexaHndeckoe JIBIDKEHHE. MaTepuanbHas Todka. | AHaIN3 C IOMOIIBIO MIeAarora U 00CyKIeHHe Pa3IMYHBIX IPUMEPOB MEXaHUIECKOTO ABM)KSHUSI.
ABHIKEHHE Cucrema orcuéra. OTHOCHTENIBHOCTh MeXaHndeckoro | OOcyxJieHne COBMECTHO C MEaroroM rpaHuI IPUMEHUMOCTH MOJIENN «MaTepUalibHas TOYKa).

M CIIOCOOBI €ro
onucanus (10 )

JIBUOKEHUSI. PaBHomepHOe MPSIMOJIMHEWHOE
TIBIDKCHHE. Hepasnomepnoe npAMoUHeliHoe
oguoicerue. CpemHssl U MCHOBEHHAs CKOPOCHb meid
npuU HEPaAGHOMEPHOM OBUICEHULL.

VYckopenue. Pagnoyckopennoe  npsimonuHeiHoe
osuocenue. CBoOoHOEe naneHue. Onvimot I anunes.

Pasnomepnoe  osudicenue N0 OKPYICHOCHU.
Ilepuoo u wacmoma obpawenus. Jluneiinas u yenosas
ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

Hemoncmpayuu

1. HaGmoneHne MEXaHWYeCKOTO JBHXKEHHS Teia

Onwucanue mociie 00CYKAEHHUsI ¢ TMeNaroroM MEXaHWYeCKOTO ABIDKCHHUS Pa3IMYHBIMHU criocobamu (ypaBHEHHE,
Tabnmna, rpaduk).

AHanu3 TOA PYKOBOJICTBOM II€Jarora >KA3HEHHBIX CHUTYalldil, B KOTOPBIX IIPOSBISIETCS OTHOCHTEIBHOCTD
MEXaHUYECKOIO JIBHKEHUS.

HaGH}OﬂeHI/Ie MEXAaHUYCCKOI'O ABMXCHUS TCJIa OTHOCUTCIIBHO pa31-n;1x TEJI OTC'-léTa.

CpaBHeHHe MyTell U TPACKTOPHH JBMIKEHHS C OMOPON Ha TEXHOJIIOTHYECKYIO KapTy I0J PyKOBOACTBOM Ie/larora
OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX TEJT OTCUETA.

AHanu3 ¢ moMolkio nejarora tekcta ['anunest 00 OTHOCHTENFHOCTH JBHKCHHSI; BBIIIOJIHEHHE 33/IaHUI 1O TEKCTY
(CMBICIOBOE UTCHHE).

IMpocreiimre BBIYUCICHHS MO0 OOpasily CpeAHEH CKOPOCTH CKOJBXKEHHs OpyCKa WM IBIDKCHUs I[IapuKa IIo
HAKJIOHHOM IIOCKOCTH.
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OTHOCHUTEJIBHO Pa3HbIX TN OTCUETA.

2. CpaBHeHHEe TIIyTed ¥ TPACKTOPHH IBHKEHHS
OJIHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX
TeJ OTCUETA.

3. U3mepenne CKOpOCTH u
HPSIMOJIMHEHHOTO BHKEHHUSI.

4. ViccnenoBaHue NPH3HAKOB PaBHOYCKOPEHHOTO

JBHKEHHUSI.

. HaGmronenue nBmxkeHus Tena 1o OKpy>KHOCTH.

6. Habmronenue MEXaHUYECKUX SIBJICHHH,
IPOMCXOAAIMX B cucTeMe orcuéra «Temexkay
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHU
OTHOCHTEJIBHO KabnHeTa (QYU3UKH.

Jlabopamopuuie pabomut u onvimol.

1. Koncmpyuposanue mpaxma o0 paseona u
OdanvHeluez2o DABHOMEPHO20 osudicenus
WaApUKa Uiy menextcKu.

2. OnpenieneHue CpeHEl CKOPOCTH CKOJIBKEHHS
Opycka Win JOBIKEHMs [IapHuKa MO HAKJIOHHOW
IUIOCKOCTH.

3. Omnpenenenue YCKOpEHUs Tena npu
PaBHOYCKOPEHHOM [BIDKCHHH II0 HAKJIOHHOI
IUIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHU
OpH  PaBHOYCKOPEHHOM  JBIDKCHHH  0e3
Ha4aJbHON CKOPOCTH.

5. Ilposepxa 2UnOme3wl: ecnu npu
DABHOYCKOPEHHOM O8UdCeHUU 0e3 HAUaNbHOU
CKOPOCMU NYMU OMHOCAMCS KAK PAO HEYEMHbIX
yucen, mo COOMBEMCMEYIouUe RPOMEICYMKU
8pemeHu 0OOUHAKOBbL.

YCKOpEHUs

ol

Ananu3z u oOCyXAeHHE C ONOpOH Ha TEXHOJNOTMYECKYI0 KapTy MO PYKOBOJACTBOM IIEarora CHocoOoB
HNpUOMKEHHOTO OTIPEEIeHNs] MTHOBEHHON CKOPOCTH.

OmpeznerneHne IOcie PAcCyXJICHUS C IeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO MIBIDKEHHUS (IIaphKa
B JKHJIKOCTH, MOZIENH JIEKTPHIECKOT0 aBTOMOOWIIS U T. I1.).

Onpenenenye COBMECTHO C IEIaroroM IyTH, IIPOIIEHHOr0 3a JaHHBIM IPOMEXKXYTOK BPEMEHH, U CKOPOCTH Tella
10 rpadHKy 3aBUCHMOCTH ITyTH PaBHOMEPHOTO JBIKEHUS OT BPEMEHHU.

HavasnbHble mpecTaBIeHUE O IPUHINIAX ASHCTBHS PUOOPOB, U3MEPSIOMINX CKOPOCTh (CIIMIOMETPOB).
IpocTeiimye BBIUUCIEHUS 1O 00pasIly MyTH U CKOPOCTU NPHU PAaBHOYCKOPEHHOM IPSIMONUHEHHOM ABMKEHUH
Tena.

OmpezeneHne COBMECTHO C II€AAaroroM IPOWAEHHOTO IIyTH M YCKOPEHHS [BIDKEHHS Tena 10 rpaduky
3aBUCUMOCTHU CKOPOCTU PaBHOYCKOPEHHOT'O IIPSMOIMHEHHOIO ABUKEHUS TEJIa OT BPEMEHH.

Omnpenenenye ¢ MOMOINBIO IEJarora YCKOPEHHUs Tejla IPU PABHOYCKOPEHHOM [BIKCHHU II0 HAaKIOHHOH
TIOCKOCTH.

HM3mepenne o cxeme mocie pacCyKICHH C MeJaroroM IepHo/a U 9acTOThl 0OpAIEHHs Tela MO OKPYKHOCTH.
OmpezneneHne HAXOXKJICHUS IOJ PYKOBOACTBOM Megarora CKOPOCTH PaBHOMEPHOTO ABMIKCHUS
MO OKPY>KHOCTH.

Penienne THNIOBBIX pacy€THBIX 3amad B 1—2 HEiCTBUA C OMOpPOH Ha aNropUTM, MPeNBApUTEIBHO pa3oOpaHHbIH
COBMECTHO C IIEJaroroM Ha OIpe/iesieHue KUHEMaTHYECKUX XapaKTepUCTHUK MEXAaHUYECKOTO JBHKCHUS
pa3INYHBIX BUOB.

PacniosHaBanue U npuOMDKEHHOE OmMHMCaHHE MO 00pa3siy mocie oOCYXKICHHS C IIEfaroroM pas3dyHbIX BHIOB
MEXaHIYECKOTO JIBIDKSHUSI B IPUPOJIE M TEXHUKE (Ha IIprMepax CBOOOJHO MaJafolnX TeJ, ABKEHNUS JKUBOTHBIX,
HEeOECHBIX TeJ, TPAHCIOPTHBIX CPEACTB U AP.).

TC1a

B3aumopaeiictBue
Tes1 (20 u)

IlepBbiit  3aKkoH
Herotona. Tperuit
cynepno3uyuu CuJ.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna
MpeHUsi CKONbHCEHUsA, CUNAQ MPeHusi NoKos, opyeue
B8UObL MPEHUSL.

Cuna TsSOHKECTH M 3aKOH BCEMHPHOTO TSATOTCHHUS.
YckopeHue cBOOOTHOTO MaAeHUsL. Jeudicenue nianem
sokpye  Comnya (MC). Ilepsas  kocmuueckas
ckopocmyb. Hesecomocmo u nepezpysku.

PaBHOBecue MarepualbHONH TOYKH. AOconiomuo
meépooe meno. Pasnosecue meépooco mena ¢
3akpenaéunoll  ocvlo  epawjenusi. MOMEHT CHIIBL.

Herorona. Brtopoit  3akon
3akoH HetotoHa. [lpunyun

Hab6monerne u 00CyXIe€HHE COBMECTHO C II€arOroM OITBITOB C ABIDKCHHEM Tella HMPH yMEHBIICHUH BIUSHUS
JIPYTUX TeJ, IPENATCTBYIOIUX JIBUKEHHIO.

AHanu3 1o cxeMe Inocje pacCykJIeHUs C MefaroroM Texcra ["anuies ¢ omucaHueM MBICICHHOIO 3KCIEpUMEHTa,
000CHOBBIBAIOIIETO 3aKOH MHEPIUH; BEIIOJIHEHUE 33/IaHUI IO TEKCTY (CMBICTIOBOE UTEHHE).

OOcyxaeHue MoJ PyKOBOACTBOM IIeAarora BO3MOXHOCTH BBINOJHEHUS 3aKOHA MHEPIMU B PA3JIMYHBIX CHCTEMaXx
orcyéra.

HaGmonerne u oOCyXAe€HHE COBMECTHO C IENAaroroM MEXaHWYECKHX SBICHUH, MPOUCXOMAIINX B CHCTEME
orcuéra «Tenexka» MpH e€ paBHO-MEPHOM U YCKOPEHHOM ABI)KCHUH OTHOCHTEIBHO KaOnHeTa (QU3UKH.

JleficTBYS ¢ BEKTOpaMU CHJI: BEIITOJTHEHUE 33/IaHUI 1O CIIOKEHUIO M BBIYUTAHUIO BEKTOPOB.

HabmroneHne 3a MpoBeIEHHEM OMBITOB, JEMOHCTPUPYIOIINX 3aBHCHMOCTD YCKOPSHHUS TeNa OT HPHI0KEHHOH K
HEMY CHJIBI 1 MacChl TeJa.

Ananu3 u OOBSACHEHHE C ONOpPOM Ha TEXHOJIOTMUECKYI0 KapTy IIOJ PYKOBOJACTBOM Ilefarora sIBICHHUH C
HCIIOJIb30BaHHEM BTOPOTo 3akoHa HploToHa.
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Llenmp magcecmu.
Hemoncmpayuu
1. 3aBUCHMOCThH YCKOPEHHSI Tella OT MAacChl Tela U
JIeHiCTBYIOUIEeH HA HETO CHIIBI.

2. Habmronenue paBeHCTBa cul pu
B3aUMOJCHCTBHU TEIL.

3. I3MeHeHne Beca Telna INPU  YCKOPEHHOM
JBHXEHHN.

JlaGopaTopHble paGoThl M ONBITHI.

1. UccnenoBanue 3aBHCHMOCTH CHJIBI  TPEHHS

CKOJIBXKEHHMS OT CHIIBI HOPMaJIbHOTO JTaBJICHHS.
2. OmpeneneHne ko3¢ durreHTa TpeHUst
CKOJIBKEHHSI.
3. Omnpenenenue ECTKOCTH MPYKUHBL.

Pemennie THMOBBIX pacdETHHIX 3a7a4d B 1—2 NeHCTBHA ¢ ONOPOH HA alrOpHUTM, NMPEABAPHTENBHO Pa300paHHBIN
COBMECTHO C [1€Iar0r'oM € MCI0JIb30BaHUEM BTOPOro 3akoHa Hbl0TOHA 1 IpaBuiia CI0XKEHUS CHIL.

OnpeznenexHyre COBMECTHO C MEAaroroM XKECTKOCTH MPYKUHBL.

Ananm3 cuTyanuii ¢ Onopoi Ha TEXHOJOTHYECKYIO KapTy 0] PyKOBOJICTBOM IT€/Iarora, B KOTOPBIX HAOIFOJArOTCS
ynpyrue regopMaiiy, 1 HX 0OBsICHEHNE C HCTIONb30BaHNeM 3aKkoHa ['yka.

Pemiennie THMOBBIX pacdyETHRIX 3a7a4d B 1—2 NEHCTBHA ¢ ONMOPOW Ha alrOpHUTM, NMPEABAPUTENHHO Pa3oO0paHHbIN
COBMECTHO C MEJaroroM ¢ HCHOJIb30BaHNeM 3aKoHa [ yka.

HccnenoBanue npy MOMOIIH MEJarora 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAIbHOTO JaBICHHUS.
CoBMecTHOE 00CYKIeHUE PE3yTbTaTOB HCCIEAOBAHNUS.

OmnpeneneHne 1MoJ KOHTPOJIEM Iejarora ¢ Oopoi Ha KOHCHEKT K03 (GUIMEHTa TPEHHUS CKOJIBKCHUSL.

M3MepeHne ¢ MOMOIIBIO [1€1arora CUiIbl TPEHHs MOKOsL.

Pemenne THIOBBIX pacu€THBIX 3a/ad B 1—2 NEHCTBUS ¢ ONOPOH Ha aJTOPHUTM, IPEIBAPUTEILHO Pa30OpaHHBIHA
COBMECTHO C IEJ]aroroM ¢ MCHOJIE30BaHHEM (hPOPMYITBI JJIsL CHIIBI TPEHUS CKOJIBKEHHS.

AHanm3 1o cxeMme IOcIe PacCyKASHUsS IeJarora o ABIDKCHHH Tel TONbKO MOA AEHCTBHEM CHIIBI TSHKECTH —
CBOOOTHOTO TIaJICHUSL.
OOBscHeHHe 1o/ PyKOBOJCTBOM I€arora He3aBUCHMOCTH YCKOPEHHUS CBOOOIHOTO MaJeHHs OT MacChl Tela.
OmeHKa COBMECTHO C IIE€AAaroroM BEIHYHMHBI CHJIBI TATOTEHHMS, ACHCTBYIOMIEH MeX Iy ABYMs TelaMH (JUIS pa3HBIX
Macc).

AHanu3 ¢ ormopoil Ha AWAAKTHYECKHH MaTepHai JBIXKCHHS HEOSCHBIX TeNl MOJ JEHCTBHEM CHIIBI TATOTECHHS (C
HCIIOIb30BaHHUEM JIOTIOJTHUTEIEHBIX HCTOYHHKOB HH(POPMAIINH).

Pemenne THIOBBIX pacy€THBIX 3a1ad B 1—2 NEHWCTBUS C ONMOPOH Ha aJTOPHUTM, IPEIBAPUTEIBHO Pa30OpaHHBIH
COBMECTHO C IEJaroroM C HCIOJIb30BAaHMEM 33aKOHA BCEMHPHOTO TATOTEHMS M (OPMYyINBI UL pacuéra CHIIBI
TSKECTH.

HaGmonenne u o6cyxkIeHue ¢ TOMOIIBIO IEJarora ONBITOB IO HM3MEHEHHWIO Beca Tela IIPH YCKOPEHHOM
JIBIDKECHHN.

AHanm3 ¢ TOMOIIBIO TIEZarora yCIOBHil BOSHUKHOBEHHSI HEBECOMOCTH H TIEPETPY3KH.

Pemenne TUIOBBIX pacu€THBIX 3aad B 1—2 NEHCTBUS ¢ ONMOPOH Ha aJrOPHUTM, HPEIBAPUTEIBHO Pa30OpaHHbIH
COBMECTHO C MEJ]AroroM Ha OINpe/ielieHNe Beca TeNa B Pa3INYHBIX YCIOBHUIX.

AHanu3 c onopoil Ha TEXHOJOIMYECKYH0 KapTy IIOA PYKOBOACTBOM Ilefarora Cui, AEHCTBYIOLIMX Ha Telo,
TIOKOSIIIEeCs Ha OTOpE.

OmpereneHne ¢ IIOMOMIIBIO TTEArora HEeHTPa THKECTH Pa3IHIHBIX TEll.

40




3aKoHbI
COXpaHeHUust
10 u)

Wmnynsc Tena. Uszmenenue umnynvca. Umnynsc
cunel. 3aKOH COXpaHEHMs uMIylbca. PeakTuBHOE
nemkeHne (MC).

Mexanndeckast pabota ¥ MomHOCTh. Padora cui
TSKECTH, ynpyeocmu, mpenus. CeéA3b SHepeuu u
pabomei. IloTeHIManbHas SHEPTHs TeNa, HOAHSITOTO
HaJl TIOBEPXHOCTBIO 3eMnu. [lomenyuanvnasn snepeus

cocamoti  npyocunvl.  KuHeTHueckas — SHEprus.
Teopema o0  Kumemuueckoti — dSHepeuu.  3aKOH
COXpaHEeHUS] MEXaHMYECKON SHEPTHH.
Hemoncmpayuu

1. Tlepenawa mmmyibca pH B3aNMOACHCTBHY TeEIL.
2. TIpeobpa3oBaHus dHEPTUH HPH B3aMMOACHCTBHI

Tell.

3. CoxpaHeHHe HMIyJbCa TP  HEYNPYroM
B3aUMOJICHCTBHU.

4. CoxpaHeHHe WMITyJbca MpH  aOCOIIOTHO

YIIPYroM B3aMOJICHCTBHH.

HaGimroieHne peakTHBHOTO ABHKSHUSL.

6. CoxpaHeHHE MEXaHMYECKOH DJHEpPrUM  IpH
CBOOO/THOM HaJICHHH.

7. CoxpaHCHHE MEXaHWYECKOW DJHEPrHH TpH
JIBIDKEHHUH TeJNa MOJ| JeHCTBUEM NIPYKHHBI.

Jlabopamopuuie pabomut u onvimol.

1. Ompenenenne paOOTBl CHJIBI TpPEHHA IIPH
paBHOMEPHOM JBIKEHUN Tena o
TOPU30HTAIBHOH OBEPXHOCTH.

2. Omnpenenenvie pabOTBl CHIBI YHNPYrOCTH IIPH
nogbEMe rpysa C HCIIOJIb30BaHUEM
HETIOJBHYKHOTO U TTOJIBFYKHOTO OJIOKOB.

3. H3yuenue 3aKOHa COXpaHEHHs SHEPTUH.

o

Hab6mtonenne n o0CyXI€HHE C IMOMOINBIO IEJarora OINBITOB, JEMOHCTPUPYIOIIUX Iepenady HMIyJbca IpH
B3aMMO/JICHCTBHUH TEJ, 3aKOH COXPAaHEHHS HMITYJIbca IIPH a0COIOTHO YIIPYTOM M HEYIPYroM B3aHMOIEHCTBHH Tell.
HalmroieHne IeMOHCTpAINHA MeJjarora CUTyalui B OKpYy’Kalolleil )KU3HA ¢ UCHOIb30BaHUEM 3aKOHA COXPAaHEHHS
HMITYJTbCA.

PacnozHaBaHue ¢ OmOpOH Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€arora SIBJICHHUS PEaKTUBHOIO
IBIDKEHMS B ipupoje u texnuke (MC — Ouomorus).

IIpuMeHeHHe COBMECTHO € MEJAroroM 3aKOHA COXPaHEHHs UMITyJIbca AJIs pacdéTa pe3ylbTaToB B3aUMOAEHCTBHA
Ten (Ha MpUMepax HeyNmpyroro B3auMOJIEHCTBUS, YIPYroro LEHTPAIBLHOTO B3aHMO-IEHCTBUS IBYX OJHHAKOBBIX
TeJ, OJHO U3 KOTOPBIX HEMOJ-BUKHO).

Pemenne THIOBBIX pacu€THBIX 3a/ad B 2—3 JIEWCTBUS C ONOPOH Ha aJTOPHUTM, IPEIBAPHTEILHO Pa3o0paHHBII
COBMECTHO C [1€Iar0r'OM € MCIOJIb30BaHUEM 3aKOHA COXPAHEHUsI UMITYJIbCA.

OmpeneneHne ¢ OHNOPOH Ha IUIAKTHYECKUH Marepuan paboTBl CHJIBI YIPYTOCTH IIpH MHOABEME Tpy3a
C HCTIONIb30BaHUEM HEIIOIBIKHOTO H IIO/IBH)KHOTO OJIOKOB.

M3mepenne cOBMECTHO € IEAaroroM MOIIHOCTH.

M3mepeHne ¢ MOMOIIBIO Mearora MOTeHIHAIbHON SHEPTHU YIPYTo AehOPMHUPOBAHHON MPYKUHEL.

M3mepenne cOBMECTHO € IeAaroroM KHHETHIECKOI SHEPTHH Tella 0 [UITMHE TOPMO3HOTO ITyTH.

Habnronenne 3a sKkcriepuMEHTANBHBIM CPAaBHEHHEM HM3MEHEHHUS MOTECHIMAIFHONH M KHHETHYECKOW SHEpPTuil Tena
IIPU ABUKEHUHU 110 HAKJIOHHOH IIOCKOCTH.

HaGmroneHne 3a 3KCHEPUMEHTAIBHOI NPOBEPKOI 3aKOHA COXPAaHEHUS MEXaHWYECKOH 3HEepTruH NMpU CBOOOIHOM
naJeHUN.

IIpuMeHeHNe Ha HA4YaJILHOM YPOBHE, C OIOPON Ha AWAAKTUYECKUH MaTepuall 3aKOHa COXPAaHEHUS MEXaHU4YEeCKOH
SHEPTUM Ul pacuéra MOTEHUUAIBHON U KHHETUYECKOW SHEPTUi Tena.

Penienne THNIOBBIX pacy€THBIX 3amad B 1—2 HEiCTBUA C OMOpPOH Ha alNropUTM, MPeIBApUTEIBHO pa3oOpaHHbIH
COBMECTHO C MEJAroroM C HCHOJIb30BaHUEM 3aKOHA COXPAaHEHHsI MEXaHUYECKOH SHEPIUH.

Pa3nen 9. Mexanuueckue Kojieoanus v BoJHbI (15 1)
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Mexanuueckue
Kosiedanus (7 4)

KonebarensHnoe JIBUKECHHUE. OCHOBHBIE
XapaKkTepUCTUKU  KOJNeOaHWi: Tepuoj, 4YacToTa,
ammutyna.  Mamemamuueckuii U NPYICUHHBIL
MASIMHUKU. Tpespawenue oHepeuu npu
KoIebamesibHOM OBUINCEHUU.

3aryxaromniue Kosie0aHwusl. BriHyX/1eHHBIC
Kosiebanus. Pe3oHaHc.

Zlemoncmpamm2

1. HaGmronenune koneOaHUl TeN IOL NEHCTBHEM
CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

2. Habnronenue konebaHuWii rpy3a Ha HUTH U Ha
npyXUHe.

3. HaGmonenune
pe3oHaHca.

Jlabopamophuie pabomol u onvimol.

1. OnpeneneHre 4acTOThl U IMEpUoJa KoJcOaHUMH
MaTEMaTUYEeCKOTO MasSTHHKA.

2. OnpeneneHUe YacTOTHl M TEpHOJA KOJcOaHHA

BBIHY)KICHHBIX ~KOJICOaHHH U

HPY)KMHHOTO MasiTHHKa (WJIM 9JIEKTPOHHAs
JIEMOHCTPALHSA).
3. UccnenoBanue 3aBHCHMOCTH nepuosa

KOJIeOaHUH IOABELICHHOTO K HHUTH TIpy3a OT
JUTMHBI HATH.

4. VccnenoBanue 3aBUCHMOCTH neprona
KoJIeOaHUH TPYXUHHOTO MAsTHHKAa OT MacChl
rpy3a (WM 3JIEKTPOHHAs JEMOHCTPAIIHS).

5. [IpoBepka HE3aBHCUMOCTH TIEpHOa KOIeOaHUH
rpy3a, MOABELICHHOT0 K HUTH, OT Macchl Ipy3a.

6. OnBITE,, JAEMOHCTPHPYIOUIHE  3aBHCHMOCTD
nepuosia KojebaHui MPYKUHHOTO MasTHHKA OT
Macchl Ipy3a 1 KECTKOCTHU MPYKUHBL

7. U3mepenne yckopeHHs CBOOOJHOTO MaJeHHS
(MM 2JIEeKTPOHHAS IEMOHCTPALINS ).

HaGmonenne xomebanmii moj neWCTBHEM CHI TSDKECTH U YIPYTOCTH W OOHapy)KEHHE IPH IIOMOIIM Iefarora
MOJOOHBIX KOJIEOaHUH B OKPYXKAIOLIEM MHpE.

AHanu3 COBMECTHO C IelaroroM KojeOaHui Tpy3a Ha HUTH U Ha npyxuHe. OmpesieieHne Mo alropuTMy 4acTOThI
KoJe6aHNH MaTEMAaTHYECKOTO U MPYKUHHOTO MasTHUKOB.

Habmronenne u 00bsCHEHHE € TIOMOIIBIO MTE/1arora sIBICHUs PE30HAHCA.

HccnenoBanue ¢ omopoil Ha anropUTM, MPEABAPUTENILHO Pa300paHHEI COBMECTHO C IEaroroM, 3aBHCHMOCTH
nepuo/a Kojae6aHui MOJBEIIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH.

IIpoBepka ¢ omopoil Ha TEXHOJOTMYECKYKO KapTy IOJA PYKOBOICTBOM IIelarora HE3aBUCHMOCTH IIEpHOAA
KoJIeOaHMH Tpy3a, MOJBEIICHHOT0 K JIEHTE, OT MacChI Ipy3a.

Hab6mronenne u oOCykaeHHE MOJA PYKOBOACTBOM II€Iarora OIBITOB, JEMOHCTPHUPYIOMIUX 3aBHCHMOCThH IEPHOIA
KoJIeOaHUH MPYKMHHOTO MasgTHUKA OT MACChI TPY3a U KECTKOCTH MPYKUHBI.

IIpuMeHeHHe ¢ MOMOIIBIO TIEfarora MaTeMaTHUECKOTO M MPYKMHHOTO MAasTHUKOB B KaueCTBE MoeNeil mis
OTUCaHUs KoJIeOaHUH B OKPY KAIOIEM MHUPE.

Penienne TUNOBBIX pacy€THBIX 3amad B 1—2 HEiCTBUA C OMOpPOH Ha aNropUTM, MPEeIBApUTEIBHO pa3zoOpaHHbIH
COBMECTHO C IEJ]arOrOM, CBSI3aHHBIX C BEIYMCICHUEM HIIH OLIEHKOH YacTOTHI (Ilepruoza) KojaeOaHui

Mexanuueckue
BOJIHBI. 3BYK (8 )

Mexanndeckre BOJHBL CBOMCTBA MEXaHHYECKUX
BOJH. [IpodonvHbie u nonepeynvie 601HLL [[MuHa
BOHbI U CKOpOCMb €€  pacnpocmpaueHus.
Mexanuueckue BOJIHbL 8 meépoom meie,
ceticmuueckue 6onnvt (MC).

3ByK. [pomkocmb 36yKa U 6bICOMA  MOHA.
Ompadsicenue 38yxa. Unpassyx u yivmpasgyx.

,Zlemoncmpauuuz
1. PacmpocrpaHeHHe TPOIONBHBIX W TOMEPEYHBIX

BOJIH.

OOHapykeHre ¥ aHAIN3 C TIOMOIIBIO TIEZIarora BOJHOBEIX SIBICHUI B OKPYKAIOIIEM MHPE.

HalmroneHne COBMECTHO C MENaroroM pacHpOCTPaHEHUs] MPOJOJBHBIX M IMOMEPEYHBIX BONH (Ha MOJENH) H
oOHapyXeHHe aHaJOTMYHbIX BUOB BOJH B MPUPOJE (3BYK, BOJISHBIC BOJIHBI).

Brruucnenue B 1—2 peiicTBHs ¢ OMOPOH Ha alrOpUTM, HPEIBAPUTEILHO pa300paHHbI COBMECTHO C IEIarorom
JUTMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHUS 3BYKOBBIX BOJIH.

Habmnroenue 3a SKCriepUMEeHTaTbHBIM ONPeeIeHHEM IPaHHIl YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOIeOaHMI.
HalOmroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM WYHCIE C HCIIOJIB30BAHHEM MY3BIKAJIBHBIX
WHCTPYMEHTOB).

Habmonenne 1 00bCHEHHE ¢ TIOMOIIBIO TTE/Iarora sIBICHUS aKyCTHIECKOTO pPe30-HaHca.

UreHne COBMECTHO C MEJaroroM OPHUTHHAIBHOTO TEKCTa, IOCBSMEHHOTO HCIONBb30BAaHUIO 3ByKa (MM
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2. HabGmromeHue 3aBHCHMOCTH BBICOTBHI 3BYKa OT
4aCTOTHI.
3. AKkycTHYecKuii pe30HaHC.

yIbTpa3ByKa) B TEXHHUKE (IXOJOKALMs, YNbTPa3BYyK B MEAWIMHE U [p.); BBIIOJHEHHE 3a/JaHUH I10 TEKCTY
(CMBICIIOBOE YTCHHUE)

Pazaen 10. Di1ekTpoMarHuTHOE MoJie U 3JIEKTPOMArHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUTHO
e noJie

M 3JIEKTPOMATHUT
Hble BOJIHBI (8 )

DNEKTPOMAarHUTHOE TIONE. DJIEKTPOMAarHUTHEIC
BosHBL. Ceoticmea snexmpomachumuuvlx 60aH. Lllkana
INEKMPOMASHUMHBIX 80JIH. Hcnonvzosanue
NEKMPOMASHUMHBIX 8OJIH OJisL COMOBOI CEA3U.

DnexkTpomarHutHas mpupoaa cBera. CKOpOCTb
cBeTa. BonHoBBIE CBOCTBA CBETa.

Zlemoncmpauuu2

1. CpoiicTBa 3JICKTPOMATHUTHBIX BOJIH.

2. BonHOBEIC CBOMCTBA CBETA.

Jlabopamopnuie pabomol u onvimol.

1. M3yueHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C

MOMOIITBIO MOOMIIBHOTO Tesie(OHa.

TlocTpoeHne mpocTHIX pacCyXKIeHHH Ha OCHOBE HMOATOTOBICHHBIX BBIPAKEHHH, 0OOCHOBBIBAIOIINX B3aHMOCBSI3b
JIEKTPUYECKOr0 U MArHUTHOTO IOJIEH.

HabmroneHne 3a 3KCIEepPUMEHTANbHBIM H3Y4Y€HUEM CBOMCTB 3JIEKTPOMATHUTHBIX BOJH (B TOM YHCIIE C TOMOLIBIO
MOOUIIBHOTO Tete(oHa).

AHanu3 ¢ IOMOIIBIO MEJ]arora PeHTT€HOBCKUX CHUMKOB YEJI0BEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C II€IaroroM TEKCTOB, OMNMCHIBAIOIIMX IIPOSBICHUS 3JIEKTPOMArHUTHOTO H3IYYeHHS B
HPUPOJIE: )KUBBIE OPraHU3MBI, N3ITydeHHs] HEOECHBIX Tel (CMBICIIOBOE YTCHHE).

PacniozHaBaHue M aHaIM3 pa3NIUYHBIX NPUMEHEHUI SJEKTPOMArHUTHBIX BOJH B TEXHUKE C ONOpoil Ha
TEXHOJIOTMYECKYIO KapTy 0] pyKOBOJCTBOM IleJjarora.

Pemenne THIOBBIX pacy€THBIX 3a1ad B 1—2 NEHWCTBUS ¢ ONMOPOH Ha aJTOPHUTM, IPEIBAPUTEIBHO Pa300paHHBIH
COBMECTHO C IEHaroroM C HCIOJIb30BAHUEM (OPMYI AT CKOPOCTH 3IEKTPOMATHUTHBIX BOJH, AJHMHBI BOJHBI H
YacTOTHI CBETA.

Pa3nen 11. CBeroBbie siBjienus (15 4)
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3akoHbI JlyueBas wmopens cBera. Mcrounumku cBera. | HaOmiomeHue ombITOB, JEMOHCTPUPYIOMIUX SIBIEHHE MPSIMOIMHEHHOTO PaclpoCTpaHEHHs! CBeTa (BO3HUKHOBEHHE
pacnpocTpanenusi | [Ipamonuneiinoe pacnpocmpanenue cgema. | TEHHU W TOIYTCHH), U UX HHTEPIPETAIHS C UCIIOIB30BaHUEM MOHITHUS CBETOBOTO JIyda.
cBeta (6 1) 3ammenua Coanya u Jlynei. Otpakenue cBera. | OObSICHEHHE W MOJEIMPOBAHUE IIOCIIE PACCYXKICHUS C IIEJaroroM 110 CXeMe COJTHEYHOTO U JIyHHOTO 3aTMEHHH.
ITnockoe 3eprano. 3axon ompascenus ceema. HccnenoBanne ¢ omopoid Ha TEXHOJOTHYECKYIO KapTy IIOJ PYKOBOACTBOM IIeJarora 3aBHCHMOCTH yrila
[Ipenomiienne cBera. 3aKOH MPETIOMIICHNUS CBETA. OTpa)kKEHHMsI CBETOBOTO JIy4a OT yIila IafeHHs.
Toanoe snympennee ompaicenue céema. N3yyeHue ¢ MOMOLIBIO IIeJarora CBOMHCTB H300payKeHHs B INIOCKOM 3epKaJie.
Hcnonvszosanue nonnozo enympenne2o ompasxcenus 6 | HaOmoneHne n 0oOBSICHEHHE COBMECTHO C IEJAaroroM OIBITOB 10 IOJNY4YCHHIO H300paKeHHHl B BOTHYTOM H
ONMUYECKUX C6eMO8O0aXx. BBITYKJIOM 3epkanax. HaOmroneHue M 0OBSCHEHHME MOCIE PACCY)KACHUS C MEAAroroM IO CXeMe OIBITOB IO
Jemoncmpayuu® MPETOMIICHUIO CBETA HAa TPAHUILIE PA3IMUIHBIX CPEJ], B TOM UHCIIE ONBITOB C TOJHBIM BHYTPEHHUM OTPa’KCHUEM.
1. IIpsiMonMHEHOE pacIIpoCTpaHEHHE CBETa. HccnenoBanue o pyKOBOACTBOM IIefarora 3aBHCHMOCTH YIJIa IIPEIOMIICHHS OT YIJIA MaJIeHUs] CBETOBOTO JIyda
2. OTpaxkeHHe CBeTa. Ha TPaHHIE «BO3ILyX—CTEKIION.
3. [lomygenne  m300pakeHMH B IUIOCKOM, | Pacro3HaBaHWe C MOMOINBIO IeJjarora sIBIEHWH OTPaKCHHUsS W IIPEJIOMIJICHHS CBETA B IOBCEIHEBHOW >KM3HH.
BOTHYTOM M BBIITYKJIOM 3€pKaJiax. Ananu3 1 00BsICHEHHE COBMECTHO C IEJar0roM SIBJICHHS ONITHYECKOTO MHUPaXKa.
4. IIpenomiieHue cBeTa. Penienne TUNOBBIX pacy€THBIX 3amad B 1—2 HEiCTBUA C OMOpPOH Ha aNrOpUTM, MPeNBApUTEIBHO pa3oOpaHHbIH
5. OnTuyeckuil CBETOBOI. COBMECTHO C IIE/Iar0roOM C UCIOJIB30BAHHEM 3aKOHOB OTPAXKEHHS U MPEJIOMIICHHUS CBETA.
Jlabopamopuuie pabomut u onvimol.
1. VccnenoBaHue 3aBUCHMOCTH YIJla OTPAKCHHS
CBETOBOT'O JIyda OT YTJIa ITa/IeHHsI.
2. U3yuenne XapaKTePHCTHK N300paKEeHHS
HpenMeTa B INIOCKOM 3epKajie.
3. UccnenoBanue 3aBUCHMOCTH yria
HPEJIOMIICHHS CBETOBOTO JIy4a OT YIJjla IaJACHU
Ha TPaHULE «BO3LYyX—CTEKIION.
JIun3pl Jlunza. Xom nyueit B smH3e. Onmuueckas | [lodydeHue moa KOHTPOJIEM MEarora H300paKeHUH ¢ TOMOIIBI0 COOUPAIOIICH U PACCEHUBAOIICH JTHH3.
U ONTHYECKHE cucmema pomoannapama, mukpockona u meneckona | OmpezeneHne ¢ ONOPOH Ha alTOPHTM pa3pabOTaHHOTO COBMECTHO C IENaroroM (pOKyCHOTO pacCTOSHUS H
npudopsI (6 u) (MC). Ina3  kax  onmuyeckas — cucmema. | ONTHYECKOH CHIIBI COOMpArOMIEH JIMH3HI.
Bruzopyxocmbs u 0anbHO30pKOCmb. AHaJIM3 COBMECTHO C MEJaroroM YyCTpoifcTBa W MNpPHUHIMNA JEHCTBHS HEKOTOPHIX OINTHYECKHX HPHOOPOB:
Jemoncmpayuu® (oTtoanmapara, MEKpockorna, Teneckorna (MC — Gronorusi, acTpOHOMHS).

1. Xon nydeii B cobuparorei JIuH3e.

2. Xop mydeit B paccenBaroniei JIMH3e.

3. INonyuyenue n300paxkeHNit ¢ MOMOIIBIO JIMH3.

4. TlpuHIUI JIeHCTBUS ¢doroamnmapara,
MHKPOCKOIIA 1 TEIECKOTIA.

5. Mogens riasa.

Jlabopamopnusie pabomot u onvinol.

1.Ilony4yenne  wm3o0pakeHWd ¢
coOuparomen JIMH3HL

2.0npenenenne  (QOKYCHOro  paccTOSHHS |
ONTHYECKON CHJIbI coOuparomieil JuH3bI (WIN
3JIEKTPOHHAs IEMOHCTPALIHS).

IIOMOIIBIO

AHamu3 ¢ Omopoil Ha TEXHOJOTHYECKYH0 KapTy IOJ PYKOBOJACTBOM Iearora SBJICHHHA ONHM30PYKOCTH H
JTATbHO30PKOCTH, MPUHIIKIA AekcTBrs 0ukoB (MC — Guonorus).

Pa3znoxenue
0eJI0ro cBeTa

Pasznoosicenue 6enozo ceema 6 CneKkmp. Onvimowl
Hviomona. Crnoocernue CNEeKmMpAajlbHblX  YBEMmOe6.

Ha6HIOI[8HI/Ie COBMECTHO C II€AaroroMm mno pasjaoxeHUu0 0esoro cBera B CIIEKTP.
Ha6HIOI[8HI/Ie 1 00BbsiCHEeHHE Ha 0a30BOM YPOBHE MOA PYKOBOACTBOM II€Zarora ONbITOB IIO IMOJY4YE€HUIO Oenoro

44




B criekTp (3 u)

Hucnepcus ceema.

,ZIeJnoHcmpauuu2

1.Paznoxenue 6eJI0ro cBeTa B CIIEKTD.

2.TlonyueHue Genoro CBeTa MpU CIOKCHHH CBETa
Pa3HBIX IIBETOB.

Jlabopamopnuie pabomol u onvinmol.

1.OmBITH 110 Pa3IOKEHUIO OEIOT0 CBETA B CIIEKTP.

2.0nbITH IO BOCHPHSTHIO I[BETA HPEIMETOB IIpH
1X HaOJIOJICHNHN Yepe3 [[BETOBbIC (PHIIBTPEL.

CBETa IIPH CJIOKCHUHU CBETA Pa3HBIX LIBETOB.
ITpoBeneHne u OOBSCHEHHE HOJ PYKOBOJACTBOM MEAArora ONBITOB MO BOCIPUATHIO I[BETA NPEIAMETOB IPH HX
HAOJIO/ICHNH Yepe3 IIBETOBbIC (PUIBTPHI (L{BETHBIC OUKN).

Pa3nen 12. KBanroBble siBjaenus (17 u)

Hcnyckanue

M NOIJIOLIeHne
cBeTa aTOMOM
(49)

Onvimer  Pezepgpopoa W TNaHETapHas MOJEINb
aroma. Monens aroma bopa. Hcnyckanue u
noanowerue ceema amomom. Keanmol. Jlunetiuamole
CHeKmpbl.

OOGcyxeHre ¢ MOMOIIBIO TIelarora Ielik onbIToB Pesepdopaa no Mcciaen0BaHUI0 aTOMOB, BBIIBU)KCHHE TUIIOTE3
0 BO3MOXXHBIX Pe3yJIbTaTax ONBITOB B 3aBHCHMOCTH OT IPEIIOJIaraéMoOro CTPOCHHS aTOMOB, (GopMyaHpoBaHHe
BBIBOJIOB U3 PE3YJIbTATOB OIBITOB.

OOGcyx/eHre ¢ OIopoil Ha TEXHOJIOTHYECKYI0 KapTy II0Jl PYKOBOACTBOM II€[arora IMpoTUBOPEUHUil IIIaHEeTapHOH
MOJIENH aTOMa H OCHOBAHHH JUIsl TUIIOTE3BI bopa 0 cTaruoHapHBIX OpOUTaX 31€KTPOHOB.

HaGmonenne coBMecTHO C MeIaroroM CIUIOMIHBIX M JIMHEHYATBIX CIIEKTPOB HM3IYYCHUS Pa3NYHBIX BEIIECTB.
OOBsICHEHHE C OTIOPOH Ha JUIAKTUYECCKUI MaTepHal JINHEHYATHIX CIICKTPOB U3ITyUCHHUS.

Crtpoenne
aToMHOro siapa (6

1)

PannoakTuBHOCTD. Anbgha-, bema- u eamma-
uznyyenusi. CTpoeHHE aTOMHOro sapa. Hyknouwnas
Modenb amomHo2o s0pa. Mzomonel. Paduoakmughvie
npespawerus. Ilepuoo noaypacnada amomuwix s0ep.

Hemoncmpayuu

1. CrexTpsl H3ITy4CHUS U TIOTIIOMICHHS.

2. CIIeKTpHI pa3IMYHbIX Ta30B.

3. Cniektp BoIOpOIA.

4. HaGmonenne TpekoB B kamepe Bunbcona.

Jlabopamopnuvie pabomol u onvinol.

1. Habniooenue  cniowmnvix — u

CNeKmpo8 U3y4eHus.
2. UccnenoBanue TPEKOB:

JUHEYAmbIX

U3MEpEHHE OSHEPruu

YaCTHUIBI 1O  TOPMO3HOMY  nytd (1O
(dhortorpadusm) (v JJIEKTPOHHAS
JIEMOHCTpALus ).

OO6cyxaeHre COBMECTHO C ITeIaroroM BO3MOXKHBIX TUIIOTE3 O MOJEIISAX CTPOCHUS SApa.

OmpezeneHne Mo cxeMe C HCIOJIb30BaHUEM METOIMYECKOr0 MaTepuaja II0Jl pyKOBOJCTBOM IIe/larora cocraBa
s7ep 10 3aJaHHBIM MAacCOBBIM M 3apsIOBBIM YMCJIaM M IO MOJOXXEHHIO B HEPHOJUYECKON CHCTEME JJIEMEHTOB
(MC — xumust).

AHaiM3 ¢ ONOpPOi Ha TEXHOJOTHYECKYI0 KapTy IO PYKOBOACTBOM IeJarora M3MEHEHHs COCTaBa siapa H ero
HIOJIOXEHHS B IEPUOIMUECKOM cucteMe npu [-pagnoaktuBHOCTH (MC — Xnmus).

HccneroBanue ¢ MOMOIIBIO Ne1arora TpekoB [|-9acTHIL 10 TOTOBBIM (pOTOrpadusiM.

HaGmronenne 3a geMoHcTpanueld paboThl H3MEPeHNs PaAMalioHHOTO (JOHA C TIOMOIIBIO T03UMETpPA, OLEHKA ero
WHTCHCHBHOCTH.

AHann3 COBMECTHO C MEJaroroM OHMOJOTMUECKUX M3MEHEHHH, IMPOUCXOIINX 0] ACHCTBHEM paJHOaKTHBHBIX
n3nydeHunii (MC — Guosiorusi).

Habnronenne nemoHcTpanun 00 HCIOIb30BaHUE PAIHOAKTHBHBIX M3NTydeHuit B MenunuHe (MC — Ononorus).
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Snepuble peakuuu
(74)

SlnepHble  peaknMH.  3aKOHBI ~ COXPaHCHUS
3apsSIOBOTO M MAacCOBOTO HHCEN. JHepeus C6A3U
amomuwix a0ep. Cesasv maccol u sHepeuu. Peaxyuu
cunmesza u Oenenus soep. Hcmounuxu sHepeuu
Connya u 36¢30 (MC).

SnepHas sHepreTuka. Jeicmeus paouoaxmugHvix
usnyuenul Ha xcugvle opeanusmol (MC).

Hemoncmpayuu

1.PaboTa cuéTunka HOHU3UPYIOLUINX U3TyIEeHUH.

2. Perucrpanus H3ITydeHHS HPUPOIHBIX
MHHEPAJIOB U IIPOTYKTOB.

Jlabopamopnuie pabomol u onvinol.

1.M3mepenne  pamuoaktuBHOro  ¢QoHa  (Wwim

JJIEKTPOHHAS IEMOHCTPALIHS).

Pemrenne THMOBEIX pacu€THBIX 3a1ad B 1—2 AeHCTBHS C ONOPOIl Ha aNTOPUTM, IPEABAPHTEIHLHO Pa30OpaHHBII
COBMECTHO C IIEJaroroM C UCIOJIb30BaHUEM 3aKOHOB COXPAHEHUsI MAaCCOBBIX U 3apsJOBBIX UUCEN HA OIpeeIcHUe
pE3yNbTaTOB SIICPHBIX PEAKIMIA; aHAIU3 BO3MOKHOCTU MM HEBO3MOXKHOCTU SIIEPHON peaKluu.

OmueHka ¢ MOMOIIBIO MeJarora SHEPIHHU CBS3H SIep C NCTIOIb30BaHHeM (HOpMyIIbl DHHIITeHHA.

OO6cyxaeHre COBMECTHO C ITeIaroroM MepCIeKTHB UCIIONB30BaHMS YIIPABISIEMOTO TEPMOSIEPHOTO CHHTE3A.
OOcyxaeHre COBMECTHO C II€aroroM IpPEeHMYINECTB M JKOJOTMYECKHX MpoOJeM, CBA3aHHBIX C SIIAEPHOM
sHepreTukoil (MC — skonorus).

IHoBTOpUTE/ILHO-0000 A0 IIMIT MOAYJIb (9 )

CucremaTu3anus u
00001ICHIE
MIPEMETHOTO
COJIepIKAHHS

M OIIBITA
JIEeATEIbHOCTH,
pruoOpe-TEHHOTO
MIPU U3YYICHUH
BCETO Kypca
76371978

O0600mICHHE CONEpKAHUS KAKIOTO W3 OCHOBHBIX
pa3zenoB Kypca (pU3MKH: MEXaHHYECKHE, TEIIOBHIC,
NIEKTPOMATHUTHBIE, KBAHTOBBIC SIBIICHUSL.

Hayunplii mMeTon mo3HaHUS W €ro peanu3anus B
(U3UIECKUX UCCIIETOBAHMSX.

CBsi3p (U3UKM M COBPEMEHHBIX TEXHOJIOTHH B
obmacti mepenaun  HMHQOpPMAIMK, DHEPTETHKE,
TpaHCIOpTe

BemonHenne ¢ moMomiplo rejarora y4eOHBIX 3aaHHW, TPeOYIOIMX JEMOHCTpAluM KOMIIETECHTHOCTEH,
XapaKTePH3YIOIIUX ECTECTBEHHOHAYYHYI0 I'DAaMOTHOCTh: HpPUMEHEHHs IIOMYYEHHBIX 3HAHHH I HAyYHOTO
0OBsICHEHHSI (PM3WYECKHX SBICHHH B OKpY)KAaloIeH NPHPOAE W MOBCEAHCBHOW JKM3HM, a TaKKe BBIIBICHHSA
(hU3MYECKUX OCHOB Psiia COBPEMEHHBIX TEXHOJIOTHI; MPUMEHEHHS OCBOCHHBIX 3KCIEPUMEHTAIbHBIX YMEHHH IS
UCCIeI0BaHNs (PU3NUECKUX SIBICHHUH, B TOM YHCIIE AT IPOBEPKHU TMIIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEH.
Pemenne TUIOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBUS ¢ ONMOPOH Ha aJrOPHUTM, HPEIBAPUTEIBHO Pa300paHHbIH
COBMECTHO C HEJaroroM, B TOM YHCIIe MPEATOaraloliX HCI0JIb30BaHue (pU3NIECKOH MOJIeNN U OCHOBAHHBIX Ha
COJZIep’)KaHUU PA3JINYHBIX PA3JIENOB Kypca (QH3HKH.

[Tpu pa3zpaboTke paboueil mporpamMmbl B TEMaTHYECKOM IIJIAHUPOBAHUHM YUYTEHBI BO3MOXKHOCTH HCIOJIb30BAaHUS AJIEKTPOHHBIX (LU(POBBIX)
00pa3oBaTEeNbHBIX PECYPCOB, SBISIOMIMXCS Y4eOHO-METOAMUYECKMMM MaTepuajlaMu (MyJIbTHUMEIUIHbBIE MPOrpaMMbl, 3JEKTPOHHbIE YYEOHUKH U
3aJJaYHMKH, JJIEKTPOHHbIE OMOIMOTEKH, BUPTYyaJbHblE J1a00OpaToOpuy, UTPOBbIE MPOrPaMMBbI, KOJUIEKIMHM HU(POBBIX 00pa3oBaTENbHBIX PECYpPCOB),
peanu3yronmx auaaktuaeckue BosmMosknoctu KT, conepxanne KOTOPbIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30BaHMH.

46



