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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma mo ¢usuke s 00ydalOMMXCS ¢ 3aJePKKON MCUXUIECKOTO Pa3BUTHUS
Ha YpPOBHE OCHOBHOTrO 00mero oOpa3oBaHusi MOArOTOBJIEHAa Ha OcHoBe {DenepanbHOro
rOCY/IapCTBEHHOTO  O0pa30BaTENBHOTO  CTaHIApPTa  OCHOBHOrOo  oOmiero  oOpa3oBaHWUS,
AJlaniTUpOBAaHHON OCHOBHOW 00pa3oBaTEeIbHOW MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
00yJaromuxcst ¢ 3aJepKKOW MCUXUYECKOTO pa3BuTusi, Paboueil mporpaMmMbl OCHOBHOT'O OOIIETO
oOpasoBanus no npeamery «dusuka», Konnenunu npenogasanus yue6Horo npeamera «duzuxa»
B o0Opa3oBareibHbIX opraHusauusax Poccuiickoii ®enepannu, pealn3yloLMX OCHOBHBIE
o0mieoOpa3oBarenbHble NMporpaMmsl, IIporpamMMbl BocIUTaHMS, C Y4€TOM paclpelleleHHBIX IO
KJaccaM TIpOBEpsieMbIX TpeOOBaHMH K pe3yiabTaTaM OCBOSHHS AanTUPOBAaHHOH OCHOBHOMU
00pa3oBaTeNbHONW MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHUS OOYYaAIOMMUXCA C 3aIePIKKOM
NICUXUYECKOTO pPa3BUTHSI.

OO0mas xapakrepucTuka yue0HOro npeamera «®uznka»

VYueOusblii npeamer «Du3uka» SBISIETCS CUCTEMOOOPA3yIOUIUM Ui €CTECTBEHHOHAYUHBIX
IPEMETOB, OCKOJIBKY (U3MUECKUE 3aKOHBI MUPO3AaHUS SIBJISIOTCS OCHOBOM COJIEpKaHUS KypCOB
XUMUH, Owuonoruu, reorpaduu M acTpoHOMHH. DU3MKA BOOPYX,aeT OO0ydYaAIOIMIMXCS HAyYHBIM
METO/I0M TO3HAHUsI, TO3BOJISIOIINM OJIY4aTh OOBEKTUBHbIE 3HAHUS 00 OKPY>KaIOLIeM MUPE.

[IpenmMer MakcuManbHO HampaBieH Ha (OPMUPOBAHME HHTEpeca K MPUPOJHOMY H
COLIMAIbBHOMY MHUpPY, COBEPIICHCTBOBAaHUE IMO3HABATEIbHON JesiTeIbHOCTH oOyuaronuxcs ¢ 3I1P 3a
CYET OBJIAJICHUS] MBICIUTEIbHBIMU ONEPALUIMH CpPaBHEHHsI, 0000IIEHNs, Pa3BUTHE CIIOCOOHOCTH
apryMEHTHPOBATh CBOE MHEHHUE, (OPMUPOBAHIE BO3MOKHOCTEH COBMECTHOM JESTEIbHOCTH.

Nzyuenne ¢usuku cnocoOCTByeT pa3BuTHIO y obOydarontuxcs ¢ 3[IP mpocTpaHcTBEHHOTO
BOOOpakeHUs, (YHKIIMOHAJIBHOW TPAMOTHOCTH, YMEHHMsS BOCIPHHMMATh W  KPUTHYECKU
aHAIM3UPOBATh HHPOPMAIUIO, TIPECTABICHHYIO B Pa3IN4HbIX (opmax. 3HAUMMOCTh MpeaMeTa JJis
Pa3BUTHS )KU3HEHHOW KOMIIETEHIIMH O0YYaIOUINXCS 3aKII0YAeTCsl B YCBOCHHH OCHOBBI (PHM3UUECKUX
3HaHUW, HEOOXOIMMBIX Jis MOBCEIHEBHOM >KHM3HHM; HABBIKOB 3J0POBOrO M 0€30MacHOro IJis
YeNoBeKa U OKpY KaloIIel ero cpesibl 00pasa )KU3HU; POPMUPOBAHUH IKOJIOTUUECKOH KYIbTYpHI.

[IporpamMma oTpakaeT coiepxaHue o0ydyeHus mnpenmery «Dusmuka» ¢ Y4eToM OCOOBIX
oOpa3oBaTenbHbIX OTpeOHOCTEH 0Oydatonuxcs ¢ 3[IP. OBnaneHue naHHBIM y4eOHBIM MPEAMETOM
MPEACTABISIET OMPEISICHHYIO TPYIHOCTh uisi oOydvaromuxcs ¢ 3I[IP. DT1o cBszaHO ¢
0COOEHHOCTSIMH MBICITUTEIHLHON AEATEIbHOCTH, IEPHOANMYECKUMH KOJIeOaHUSIMA BHUMAHHU S, MaJIbIM
00BEMOM TaMSTH, HEOCTAaTOYHOCTHIO OOIIETo 3amaca 3HaHWW, MOHWKEHHBIM IO3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOI0 PA3BUTHSI.

Jlna mpeononieHusi TpyaHOCTEH B M3ydeHHHM y4yeOHoro mpeamera «Dusmka» HeobOXoauma
ajanTanus o0beMa M xapakTepa yueOHOro mMarepuala K M03HaBaTeIbHBIM BO3MOXKHOCTSM JTaHHOU
KaTeropuy oOO0Yy4YaroIIMUXcCs, Y4eT HUX OCOOCHHOCTEH pa3BUTHA: HCIOJIb30BAHUE AalITOPUTMOB,
BHYTPUIIPEIMETHBIX W MEXKIPEIAMETHBIX CBSI3€H, IIOCTENIEHHOE YCIOXKHEHUE H3Y4aeMOro
MaTepuaia.

JlanHasi mporpamma KOHKPETH3UPYET COJEP)KAHUE IPEIAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSIMHU 00pPa30BaTEIBHOIO CTAaHIAPTa, PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh W3YYECHUS
pa3fenoB (QU3MKU C yYETOM MEKIPEIAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO
mpoliiecca, BO3PACTHBIX M TICHXOJIOTHYECKUX ocoOeHHocTel oOydwaromuxcsi ¢ 3[IP Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHUs, ONpeneiseT MUHUMAIbHBIA HAa0Op OMBITOB, JIEMOHCTpAIHA,
MIPOBOAMMBIX YUHUTEJIEM B KJlacce, 1abopaTOPHBIX pabOT, BHIMOIHIEMbBIX 00YUarOIIMMHUCS.

Mertoanyeckoii OCHOBOM u3yueHHs Kypca «®Du3uMKa» Ha YpOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHUs ABIISETCS CHUCTEMHO-ICSATENbHOCTHBIM MOAXO0J], 00eCeYrBaIONINi JOCTHKEHHE
JUYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX 00pa30BaTENbHBIX pE3yJIbTATOB MOCPEICTBOM



OopraHu3anuun aKTUBHOH II03HABAaTCILHOU NCATCIIbHOCTU 06yan0mecsI, 4YTO OUYCHBb BaAXXHO IIpHU
o0yuenuu aeteit ¢ 3I1P, 1yst KOTOPBIX XapaKTEPHO CHMIKEHUE MTO3HABATEIIBHOM aKTUBHOCTH.

Ienn u 3aga4n n3ydeHus: yaeOHoro npeamera «Pusuka»

Obwue yenu w3ydeHus ydeOHoro mnpenMera «®Du3mka» TMpeACTaBICHBI B pabodeit
porpaMMe OCHOBHOTO 001Iero 00pa3oBaHusl.

OcHOBHOH T1eNbI0 OOyUeHHsI JEeTeH C 3aJepKKOW TCUXUYECKOTO Pa3BUTHS Ha JIaHHOM
npeaMeTe SBISETCA: MOBBIIICHUE COIMAIbHON afanTaliy JeTe depe3 mpuMeHeHne (pu3nyecKux
3HaHUW HA MPAKTHUKE.

s obyuarontuxcs ¢ 3IIP, Tak ke, Kak U A1 HOPMAaTUBHO Pa3BHBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOTpaMMy, JOMUHHUPYIOIIEe 3HaU€HUE MPUOOPETaoT
TaKHe yenu, Kak:

" OCBOCHHME 3HaHUIl O METOAAaX HAyYHOTO IMO3HAHUS MPHUPOIAL U (HOPMUPOBAHHE HA 3TOM
OCHOBE IpEJCTaBICHHUN 0 (PU3NIECKON KapTHHE MUPA;

" OBJIAJICHUE YMEHUSMU NPOBOAUTH HAOIIONEHUS TNPUPOAHBIX SBICHUHN, OIUCHIBATH U
000011aTh pe3yabTaThl HaOMIOICHUH, UCTIONIB30BaTh MPOCTHIE U3MEPHUTEIbHbBIE PUOOPHI AT
n3ydeHus GU3NYECKUX SBJICHUH; MPEACTABIATh PE3YNbTaThl HAOMIOACHUHN WIIM U3MEPEHUN C
MOMOIIBIO TAONUI, TpaUKOB M BBISABISATH Ha 3TOH OCHOBE SMIHMPUYECKHE 3aBUCUMOCTH;
MPUMEHSTh MOJyYeHHbIEC 3HAHMSI JJI1 OOBSCHEHUS Pa3HOOOPA3HBIX MPUPOIHBIX SBICHUM U
IIPOLIECCOB, IPHUHIMIIOB JAEHCTBUS Ba)KHEWIINX TEXHUYECKUX YCTPOMCTB, JJIs PELICHUS
(bU3UYeCcKUX 3a1a4;

" pa3BUTHE NO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH,
CaMOCTOSITEJIbHOCTH B NMPUOOPETEHUH HOBBIX 3HAHUM, NMpU perieHUHd (U3NYECKUX 3ajad U
BBITTOJIHEHUH SKCIEPUMEHTATIbHBIX HCCIEIOBAHUN C HCHOIb30BaHUEM HH(POPMALMOHHBIX
TEXHOJIOTHIA;

" BOCIHUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTM IIO3HAHUS 3aKOHOB MpPHUPOABI, B
HE0OXOUMOCTH Pa3yMHOTO HCIIOJIIb30BaHUS JOCTHKEHUM HAayKM M TEXHOJOTMH JUIs
JanbHEHIIEro pa3BUTHS YEIOBEUECKOTO OOIIEeCTBa, YBAXKEHUS K TBOPIIAM HAyKU M TEXHUKHU;
OTHOIIIEHUS K (PU3HKE KaK K AJIEMEHTY OOIIeYeI0BEYeCKON KYIbTYpHI;

" JCIIOJIb30BAaHUE IIOJYYEHHBIX 3HAHUNM W yMEHUH [UIsl pEUIeHMs] NPAKTUYECKUX 3ajad
MOBCETHEBHOM KHU3HU, oOecredyeHnss O€30MacHOCTH CBOEW JKHM3HH, PalUOHAIBHOTO
IIPUPOIOTIOIB30BAHMSI U OXPAHbI OKPYXKAIOLIEH Cpenbl.

JlocTmxeHue 3TUX 1esnei odbecrnednBaeTcsl pelIeHUeM CIeIYIOMINX 3a0ay.:

» 3HakoMcTBO oOyuarommxcsi ¢ 3[IP ¢ Merogamu wuccienoBaHHs OOBEKTOB W SIBICHUI
MIPUPOLBL;

* mpuoOpeTeHHe 3HAHMH O MEXAHWYECKHX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX M KBAaHTOBBIX
SABJICHUSX, PU3NUECKUX BEIMUMHAX, XapaKTEPU3YIOIIUX 3T SIBICHUS;

* (opmupoBaHMe yMeHUN HaOMOAATh TPUPOAHBIC SBICHUS W  BBHINOIHITH  OIBITHI,
naboparopHele pabOThl M AIKCHEPUMEHTAJbHbIE HCCIEJOBAHHUS C HCIOJIb30BaHUEM
U3MEPUTENBHBIX MPUOOPOB, NIMPOKO MIPUMEHSIEMBIX B IPAKTUUECKOM KU3HH;

" OBJIQJICHUE TAKUMU IOHATUSAMH, KaK MPUPOJHOE SIBIIEHUE, SMIIMPUYECKH YCTAHOBICHHBIN
¢dakt, mpobirema, TUNOTE3a, TEOPETUYECKUH BBIBOA, pE3yJbTaT HKCIEPUMEHTAIbHON
IIPOBEPKHU;

" [OHUMAaHHE OTIUYMUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW WH(OPMAIUU, ICHHOCTH HAYKH
JUIS  yIOBJETBOPEHMSI OBITOBBIX, IPOU3BOJACTBEHHBIX U KYIBTYpHBIX MOTpeOHOCTEH
YeJI0BEKA.

OcobennocTu 0TOOpa M aanTanuu y4eOHOro MaTepuana no pusuke

OcHoBoi#t 00yueHust oOyuaromuxcs ¢ 3[IP Ha mpeamerax €CTECTBEHHOHAYYHOTO ITMKJIA
ABJISICTCA Pa3dBUTUC Yy HUX OCHOBHBLIX MBICIIMTCIBHBIX onepaunﬁ (aHaJII/I3, CHUHTC3, CPAaBHCHUC,
000011IeHIE) HAa OCHOBE BBHIMIOJHEHUS Pa3BUBAIOIIMX YIPAKHEHWH, (POpMUpOBaHHE NPHEMOB
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YMCTBEHHOW paOOTHI: aHANW3 HWCXOIHBIX JIaHHBIX, IJAHUPOBAHUE MaTepHalia, OCYIIECTBICHHE
MO3TAIHOTO W HMTOTOBOTO CaMOKOHTPOJIS, a TaKXKe OCYIIECTBISETCS JUKBHUAALUs MPOOETIOB B
3HAaHUSAX, 3aKpeIUICHHE M3YYeHHOro Marepuaja, oTpaloTKa alfOPUTMOB, IIOBTOPEHHE
MpoHIeHHOTO. bosbiioe 3HadeHWe MPUAACTCS YMEHHIO paccKa3aTh O BBIMOJHEHHOH paboTe C
NPaBWIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMHHOJIOTUM U COOJIOJACHHUEM JIOTMYECKHX
cBs3ell B m3iaraeMoM wmatepuane. J[ns oOydarommxcs 3IIP Ha ypoBHE OCHOBHOTO 0O0IIETro
o0pa3oBaHUS MO-TIPEKHEMY SIBISIFOTCS XapaKTEPHBIMH: HEJOCTATOYHBIM ypPOBEHb PA3BUTHUS
OTJIEIbHBIX TCUXUYECKUX MPOLIECCOB (BOCTIPUSTUSI, BHUMAHUS, aMSITH, MBIIUICHHUS ), CHUKEHHBIN
YPOBEHBb UHTEIICKTYalbHOTO Pa3BUTHS, HU3KUI YPOBEHb BBIMIONHEHUS yUEOHBIX 3aJaHUN, HU3KAS
ycnemHoctb o0ydeHus. I[losromy mpu wm3ydueHun Gu3uKH TpeOyeTcs IIeJICHANpaBICHHOE
UHTEJUIEKTyaJbHOE pa3BuTHE oOyvaromuxcs c¢ 3I[IP, orBewaromee w#X OCOOCHHOCTAM U
BO3MOKHOCTSIM. YueT ocobeHHocTel obydaroruxcs ¢ 3[IP tpebyer, 4ToOBI pH M3YyYEHUU HOBOTO
MaTtepuaia 00s3aTelbHO IPOUCXOAWIO MHOTOKPATHOE €ro IOBTOPEHHUE; paCIIUpEHHOE
paccMOTpeHHe TE€M U BOIPOCOB, PACKPHIBAIOIIUX CBI3b (U3UKU C JKU3HBIO; aKTyalu3alus
NEPBUYHOTO KU3HEHHOTO OIBITAa 00YYarOIIUXCA.

YcBoeHHE MPOrpaMMHOIO Marepuaia Mo (u3uKe BbI3bIBACT OONbIINE 3aTPYAHEHHS Yy
oOyyatomuxcst ¢ 3[1P, mosromy Teopus u3ywaercss 6e3 BBIBOJOB CIOXKHBIX (opMyn. 3anaud,
TpeOyromue MPUMEHEHHs CIIOKHBIX MaTeMaTHYEeCKMX BBIYUCICHUM U (QOopMysn, B O0COOEHHOCTH
TaKUX TeM, KaKk «MeXaHHYeCKoe ABIDKEHUE», «ApXHMenoBa cuiay, «MexaHudecKas JSHEpTus»,
«DIEeKTpUYECKUE SIBICHUSY, «DIEKTPOMArHUTHBIC SBICHHS», PELIAIOTCS B KJIAcce C IMOMOIIBIO
YUUTEIS.

Ocoboe BHMMaHME MPH H3y4YEeHUU Kypca (U3HKU yIENseTcs MOCTAaHOBKE M OpraHU3alluu
HKCIIEPUMEHTA, a TAaKXKe MPOBEACHUIO (IPEUMYIIECTBEHHO HAa KaXXJIOM YPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpaluii (BO3MOXKHO C HCIOJb30BAaHUEM 3JIEKTPOHHOH JeMoHcTpanuu). HekoTopbie TeMbl
00513aTeIbHO TOJDKHBI BKIIIOYATh OIOpPHBIE J1a0OpaTOpHbIe PabOThI, KOTOPHIE Pa3BUBAIOT YMEHHE
MOJIb30BAThCA MPOCTEHIIMMU NpuOOpaMu, aHAIU3UPOBATh IIOJIyY€HHBIE NaHHbBIE. B cBs3u ¢
0COOEHHOCTSIMH TOBEACHUS M JeATeNbHOCTH oOyuatonmxcs ¢ 3IIP  (pacTopMOXEeHHOCTb,
HEOPraHU30BAHHOCTh) MPEIYCMOTPEH CTPOKAWIINIT KOHTPOJIb 3a COOJMIOACHHEM MpPaBUI TEXHUKU
0€30MaCHOCTH MIPU MIPOBEICHUH JTaOOPATOPHBIX U MPAKTHYECKUX PadoT.

Bonwimoe BHMManue npu uzydeHuu ¢puzuku nmoapoctkamu ¢ 3P oOparaercs Ha oBiaieHne
UMHU TPAKTUYCCKUMU YMEHHSIMH U HaBblkamH. lIpemycMarpuBaeTcs yMEHbIIEHHE o00beMa
TEOPETUYECKUX CBEJEHUI, BKIIOYCHHE OTAENBHBIX TE€M WM LIEJBbIX Pa3lesioB B MaTepuaibl IS
0030pHOT0, O3HAKOMHUTEIHHOIO MM (aKyIbTaTUBHOTO u3yudeHMs. llpessaraercst ymeHbIICHHE
o0beMa MaTeMaTUYECKUX BBIUMCIICHUN 32 CUET yBEJIMYEHHs] KaUeCTBEHHOI'O OMHMCAHUS SIBICHUN U
IIPOLIECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHHM OTBOAMTCS Ha pPACCMOTPEHHE TEM M BOIPOCOB,
PacKpBIBAIOIIUX CBA3b (PU3MKH C KU3HBIO, C TEMU SBJICHUSMHU, HAOIIOJCHUSIMHU, KOTOPHIE XOPOIIO
M3BECTHBI YUYCHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManabHO MCTOJB3YIOTCS MEXIPEIMETHBIE CBS3W C TaKUMU JUCHUTUTMHAMH, Kak
reorpadus, Xumus, ouosorus, T.K. ody4darommecs ¢ 3[IP ocoOeHHO HYKXIalOTCs B MPENOAHECEHUN
OIHOTO U TOTO € yd4eOHOro MaTepuana B pa3IUYHBIX AacleKTaX, B €ro BapbUPOBaHUU, B
HEOJTHOKPAaTHOM TOBTOPEHUU M 3aKPEIUICHUHM MOJYyYEHHBIX 3HAHUM W NPAKTUYECKUX YMEHHH.
[To3Bomsisi paccMaTpwBaTh OJAMH WM TOT JK€ YYEOHBIM MaTepuan C pPa3HBIX TOYEK 3PEHUS,
MEXIPEIMETHbIE CBSI3M  CIIOCOOCTBYIOT €ro JIy4llIeMYy OCMBICIEHUIO, 0oJjiee TMPOYHOMY
3aKpEIUICHUIO [TOJIyYCHHBIX 3HAHUM U IPAKTUYECKUX YMEHHUN.

Buablt  gesitenbHocTH  oOyyawmmxess ¢ 3IIP, o0ycioBiieHHbIE  0CO0OBIMU
o0pa3oBaTe/IbHBIMM  MNOTPEOHOCTAMH M oO0ecleYMBAKOIIHE OCMBICJICHHOE OCBOCHHE
coaep:xxaHuM 00pa3oBaHus Mo npeaMmery «Pusuka

Conepxanne BUIOB AesiTenbHOCTH oOy4aromuxcs ¢ 3[1P Ha ypokax ¢usuku onpenensercs
uX 0coObIMH 00pazoBaTeIbHBIMU MOTpeOHOCTAMU. [ToMumo mupoko ucnonszyembix B OOIT OO0
o0mmMx s BceX OOydYarolIUXCs BUIOB JESTENBHOCTH CIEAYeT YCHINTh BHIBI JESTENbHOCTH,
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cneuu(UYHbIe AN JAHHOW KaTeropuu JeTei, oOecreunBalonIie OCMBICICHHOE OCBOCHHE
colepkaHusi 00pa3oBaHUS IO MpPEAMETY: YCWJICHHE IMPEIMETHO-NPAKTUYECKONW NEeSATENIbHOCTH C
aKTUBHU3AIMEH CEHCOPHBIX CUCTEM; OCBOCHHE MaTepHalla C OOPOH Ha allTOPUTM; «IIOLIaroBOCTH» B
M3Y4YEHUU MaTepHalia; UCIOJb30BaHUE OTMOJHUTEIbHON BHU3YyalbHOW OMOPHI (CXEMBI, I1a0JIOHBI,
OTIOpHBIE TAOMUIIBl); PEYEBOM OTYET O IMpPOLECCe U pe3yibTare NesTEIbHOCTH; BBINOJHEHHE
CHEIMAbHBIX 3aJaHuil, 00ecrneuuBalOIIUX KOPPEKIHUI0 PErysluu Yy4eOHO-I03HABATEIbHOM
JeSITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO pPe3ysbTara.

st oOyuvaroruxcst ¢ 3[1P cymecTBeHHBIM SIBISIOTCS TMPUEMBI pabOThI C JIGKCUYECKUM
MatepuaioM 1o npeamery. [IpoBonuTcs crenuanbHas paboTa 1Mo BBEICHHIO B aKTUBHBINM CIOBaphb
0o0y4JaromuXxcsi  COOTBETCTBYIOIIEH TEPMHHOJOTMH. V3yuaembple TepMUHBI BBOJSATCA Ha
MOJIMCEHCOPHON  OCHOBe, 00s3aTeNbHAa BU3yallbHasl TOAJEPXKKA, alTOpPUTMBI PabOTHI ¢
oTpesieNIieHUEM, ONIOPHBIE CXEMbI JJIs aKTyalln3allud TEPMUHOIOTHH.

B cBsa3u ¢ ocoObiMu 0Opa3zoBaTenbHBIMU MOTpeOHOCTAMU oOywaromuxcs ¢ 3P, mpu
IUTAHUPOBAHUM PabOThl yUEHUKA HA YPOKE CIEAYEeT MPUIEPKUBATHCS CIEIYIOIUX MOMEHTOB:

1. ITpu ompoce HEOOXOIMMO: JaBaTh AITOPUTM OTBETA; Pa3pellaTh MOJIb30BATHCS IUIAHOM,
COCTaBJICHHBIM MpPH MOATOTOBKE JOMAIIHEr0 3a/laHus; JaBaTh OOJbllle BPEMEHH TOTOBUTHCA K
OTBETY Yy JOCKH; pa3peliaTh JAeNaTh MPEABAPUTEIbHBIC 3aIMMCH, IOJBb30BATHCS HATIISATHBIMH
MOCOOUSIMH.

2. Tlo BO3MOXXHOCTM 3a/laBaTh OOYYAIOMIMMCS HABOJASAIINE U YTOYHSIOLINE BOIPOCHI,
KOTOpBIE TOMOT'YT UM IOCJIEI0BAaTENIbHO U3I0XKUTh MaTepHall.

3. CucrtemaTMdeckd TIpOBEpATh YCBOGHHE Marepuaja IO TeMaM YpPOKOB, s
CBOEBPEMEHHOT'0 OOHAPYXEHUs MTPOOETIOB B MPOIIEIIIEM MaTepuale.

4. B nporuiecce u3y4eHuss HOBOI0o MaTepralia BHUMaHUE YUEHHKOB oOpalaeTcs Ha Haubosee
CIIOXKHBIE pa3ienbl u3ydaemoil tembl. Heobxoaumo damie oOpamarbesi K HUM C BOMNPOCAMH,
BBISICHSIIOIIMME IOHUMAaHUE Y4eOHOTO MaTepuana, CTUMYIUPOBATH BOMPOCKHI MPHU 3aTPYIHEHHIX B
YCBOCHHUH HOBOT'O MaTepHara.

MecTto yuyeOHOro npeamera « Pu3nka)» B yueOHOM IJIaHe

B coorBercTtBun ¢ denepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM
OCHOBHOTO 00I11ero oopa3oBaHusi y4eOHbIN mpeamer «Du3uka» BXOAWT B MPEIMETHYIO 00JIacTh
«EcrecTBeHHBIC HAyKu» W SBISIETCS O00s3aTeNnbHBIM s u3ydeHus. ConepkaHue ydeOHOTo
npeameta «®duzuka», mpeacraBieHHOe B paboueit mporpamme, cootBercTByer ®I'OC OO0,
OCHOBHOI 00pa30BaTeNbHON MporpaMMe OCHOBHOTO OOIIET0 OO0pa30BaHHS, aJanTHPOBAHHON
OCHOBHOM 00pa3oBaTeNbHONW MPOrpaMMe OCHOBHOTO 00mero oOpa3oBaHHS OOYyYaIOMUXCSA C
3aJIePIKKON MCUXUUECKOTO Pa3BUTHSL.

Hacrosmeit mporpamMMoii mpemycMaTpuBaeTCsl BhIICJICHUE B YICOHOM TUTaHE HA M3y4YCHHUE
¢u3uku B 7-8 Kinaccax mo 2 yueOHbIX 4aca, B 9- 3 yueOHbIX yaca HEJEIo.



COJEPKAHUE YYEBHOI'O ITPE/IMETA

7 KIIACC

Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOLIETr0 MI/IPa

®dusuka — Hayka o mnpupoae. ABnenuss mpupoasr (MC'). dusznueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIEC.

dusndeckhe BeNMUMHBL M3Mepenne (usmuecknx BenmunH. Dusuueckue npubopbl.
Tloepewnocmo usmepenuii. Mexx1yHapoiHasi CUCTEMA €MHUII.

Kak ¢usmuka u npyrue ecTecTBEeHHbIE HAyKH W3Yy4alOT Ipupony. Ecmecmeenno-nayuHulil
Memoo No3HaMusA: HaOI0OeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOBUNCEHUE 2UNOMme3,
9KCNepuMeHm no npogepke cunomes, 00viACHeHue Haooaemozo aenenud. Onucanue usuyecKux
SA8NIeHULL C NOMOWBIO MOOeJell.

[Ipenmer u MeToAbl GUBUKH.

Zlemoncmpauuu3

1. MexaHu4eckure, TEIIOBbIe, JJICKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue NpuOOpPHI U MpoLEeaAypa MPSIMBIX U3MEPEHUI aHaJIOrOBBIM U IIU(PPOBHIM
npudopom.

3. Onpenenenuie NOrpelIHOCTH IKCIIEPUMEHTA.

®Dponmanvusle 1a60pamopHvle padomol unu I1EKMPOHHAL OEMOHCMPAYUSL.

1.0Onpenenenue LEHbl JENEHUS M3MEPUTEIBHOrO Impubopa (MCHONb3ys TEXHOJIOTHYECKYIO
KapTy 3KCIIEPUMEHTA).

2. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea

3. Onpeodenenue pazmepos mMaivlx mei.

Pa3znea 2. IlepBoHavanbHble CBeIEHUS 0 CTPOEHUH BelecTBa

CrpoeHue BewniecTBa: aToMbl M MOJEKYJBL, ux pasmepvl. Onvimoel, Ooxaszvigaoujue
OUCKpemHoe cmpoeHue geujecmad.

JIBrxkenue dactull BemiecTBa. CBSI3b CKOPOCTH JABMKEHHUS YACTUI[ C TEMIEPATYpPOU.
bpoynoBckoe nBwxkenue, nuddysus. Bzaumoodeicmseue uacmuy eeuecmedq. NpUmMsANCeHUe U
ommanKueaHue.

ArperatHble COCTOSIHHMS BEIIECTBA: CMpOeHue 2d308, Jcuokocmel U MeEpobix
(kpucmannuueckux) men. Bzaumoceazv medcoy ceovicmeamu eewecme 6 pAa3HbIX aA2pPecamHblx
COCMOSIHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobeHHocmu azpe2amublx COCMOAHUL
800bL.

,ZIemoucmpauuu4

1. Habmtonenne 6poyHOBCKOTO JIBHXKEHUS.

2. Ha6monenue nuddysun.

@ponmanvusle 1a00pamopHvle padOmMvl U ONbIMbL

1. OrneHKa AuaMeTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHueM GoTorpaduii).
2. OnbITH IO HAOIIOIEHUIO TEIUIOBOTO PACIIMPEHHS Ia30B.

3.0mbITHl 0 OOHAPYKEHUIO NIEUCTBHS CHJI MOJIEKYJISIPHOTO TPHUTSDKEHUS (271eKMPOHHAA
demoncmpayus).

Paznen 3. /IBukeHne U B3auMoeiicTBUE TeJl
Mexanundeckoe ABHxkeHHEe. PaBHOMepHOE 1 HepaBHOMEPHOE JaBIKeHne. CkopocTh. Cpednsis
CKOPOCMb NPU HEPABHOMEPHOM 08udceHuu. PacuéT MyTH U BpeMEeHU JBUKEHUS.




SIBnenne wuHepuuu. 3axon uHepyuu. B3aumooleiicmeue men KAK HPUYUHA USMEHEHUs
ckopocmu osudicenuss men. Macca kaxk mepa unepmuocmu mena. 1lnoTHocTs BemecTBa. C8s3b
HIOMHOCU C KOIUYECNBOM MOJIEKY] 8 eOuHuYye 00vEéma eujecmaa.

Cuna Kak XapakTepucThka B3aumoneucTBus ten. Cuna ynpyeocmu U 3akoH ['yka.
Hszmepenue cunvt ¢ nomowppto OuHamomempa. SIBieHue TATOTeHHA M cuia Tsokectu. Cuna
msdicecmu Ha opyeux naianemax (MC). Bec tena. HeBecomocts. ClokeHH€E CHII, HAPABICHHBIX 1O
onHOH mpsMoil. PaBHogelicTByromas cwi. Cuna mpenus. Tpenue cKOMbd#CEHUs U mpeHue NoKosl.
Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu
Habmionenue MexaHn4eckoro JIBHKEHHS Tefa.

H3mepenune ckopocTu MpsSMOJIMHEHHOTO IBH>KECHHUSL.
Habmionenue sSiBjeHUs] UHEPIIUH.

Habmronenne u3MeHeHus: CKOPOCTH MPH B3aMMOICHCTBHH TeJL.
CpaBHEHME Mace MO B3aUMOICHCTBUIO TET.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSAMOH.

7. IeMOHCTpanys CUIIbI YIIPYTOCTH Ha PA3IMYHbIX MaTepHUAIIaXx.
@ponmanvuovle 1a00pamopHvle padOmMvl U ONbLIMDL,

Nk W=

1. Omnpenenenue CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuKa B KUIKOCTH, MOJIEIH
AIIEKTPUYIECKOTO aBTOMOOWIIS U T. 11.) (271eKMPOHHAA OEMOHCIMPAUUL).

2. OrnpezenieHne CpeTHEe CKOPOCTH CKOJBXEHHUSI OpycKa WM IIapyKa MO0 HaKJIOHHON
MJIOCKOCTH.

3. Onpenenenne MIOTHOCTH TBEPAOTO TeNa.

4. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKeHHUs (IeOopMaluu) IPy>KUHBI OT
MIPUIIOKEHHOW CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tena U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KHAKOCTE U ra3oB

Hasnenue. Cnocobwvl ymeHvulenus u ygenudenus oasnenus. /lagnenue 2asa. 3a8ucumocns
oasnenusi eaza om o00véma, memnepamypsl. Illepeoaua Oaenenuss meEPOLIMU  MeNAMU,
acuoxocmamu u eazamu. 3axon Ilackana. Ilneemamuueckue mawiuHvl. 3aBUCUMOCTD aBIICHHS
KUAKOCTU OT riryounbl. Coodwarowguecs cocyowl. 1 uopasnuueckue MmexaHusml.

Atmoctepa 3emsn u armochepHoe aaBneHue. [lpuuunsvl cyuecmeosanus 030YVUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheproco oOasnenus. 3a8uUcCUMOCb
ammocghepro2o OasneHuss om  8blcOmbl HAO YpogHem mops. Ilpubopwi 011  uzmeperus
ammocgeprozo 0asieHusl.

eticmaue scudxocmu u 2aza Ha NOSpyicéHHoe 8 Hux meno. BeiTankuBaromas (apXuMenoBa)
cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxoniasanue.

Jemoncmpayuu

1. 3aBHUCUMOCTD JIABJICHUS Ta3a OT TeMIEPaTyphl.

2. [lepenaua naBieHuUs )KUIKOCTBIO U Ta30M.

3. Coo0mmaronmecs: COCy/Ibl.

4. I'mppasnuueckuii mpecc.

5. [IposiBneHue aecTBUss aTMOCHEPHOTO JTABJICHHS.

6. 3aBUCHUMOCTb BBITAJKUBAIOMIEH CHJIBI OT O0BbEMa MOTPYKEHHOM dYacTH Tena M
IJIOTHOCTHU KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BHITCCHEHHOMW KUJIKOCTH.

8. VYcnoBue maBaHus Te: IUIABaHWE WM IOTPY)KEHHE TeJl B 3aBUCHUMOCTH OT

COOTHOUIEHUS TUIOTHOCTEN TeNa U KUJIKOCTH.
DponmanvHvle 1ab0pamopHvle padomvl U ONbLIMbL

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOZAE OT 00bEMa MOTpyKEHHOM B KUIKOCTh
YacTH TeJa.



2. OmnpeneneHnue BHITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUAKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEUCTBYIOLIEHM Ha TEJIO B
KHUAKOCTH, OT MacChl TEJIA.

4. OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHJIBI, JAEHCTBYIOIIEH
Ha TeJO B JKUAKOCTH, OT 00BbEMA NOTPYKEHHON B )KUAKOCTb YAaCTH T€JIA U OT MJIOTHOCTH KUAKOCTH.

S. KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOJKHU M ONpEIe/IeHUE €&
TPY30NOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTB. JHEpPrUst

Mexanunueckast pabota. MOITHOCTb.

ITpocTbie MexaHM3MBI: pblyar, OJ0K, HAKJIOHHAsI IUIOCKOCTb. [Ipasuno paenosecus pvluaza.
Ilpumenenue npasuna pasnosecus pvruaza Kk 610ky. «3onomoe npasunor» mexanuxu. KI1J{ mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sueprus. Kunemuueckas u nomenyuanvhas suepeus. l[lpeepawjenue 00Ho2o
8UO0A MEXAHUYECKOU SHepauU 6 Opy2ou. 3aKOH COXPAHEHUS SJHEPTUHU B MEXaHUKE.

Jemoncmpayuu

1. [IprMepbl MPOCTHIX MEXAHU3MOB.

@ponmanwvuole Jzaﬁopamopnbte3 padomul u onvimur’

1. Omnpenenenne pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM [IBIKEHUM Teja II0
TOPU30HTAIILHON ITOBEPXHOCTH.

2. Uccnenoanue ycioBuil paBHOBECHUS pblyara.

3. N3mepenne KI1/] HakIOHHOM MIIOCKOCTHU (2716KMPOHHAA 0EMOHCMPAYUSL).

4. N3ydyeHnne 3akOHa  COXpAaHEHUS  MEXAHUYECKOW  JHEpPruu  (2J1eKmpoHHAasA
demoncmpayus).
8 KIIACC

Paspnen 6. TenuioBblie siBeHUs

OcHogHbie nonodCeHUss MONEKYIAPHO-KUHEMUYECKoU meopuu cmpoenus eewjecmea. Macca
u pazmepvl amomos u moaekyi. Onvimol, noomeepacoaujue 0CHOBHbLE NONONHCEHUS MONEKYIAPHO-
KUHemuyecKou meopuu.

Mopenu TBEPIOTO, KUIKOTO U Tra3000pa3HOTO COCTOSHHMM BemiecTBa. Kpucmaniuueckue u
amopghnvie mena. ObvsACHeHUe CBOUCME 2A308, HCUOKOCMEU U MEEPObIX Mejl HA OCHO8Ee NOJIOHCEHUU
MONeKyIApHO-KuHemuyeckolu meopuu. (CMaduBaHUe u KanullsgpHole sA6lenus. Tennogoe
pacuuperue u cocamue.

Temnepatypa. Casa3b memnepamypsl coO CKOPOCMbIO MENI08020 OBUNCEHUSL YACTUY.

Buytpennsis sHeprusi. Cnocobvl usmeHeHus 6HympeHHell SHepeuu:. menionepeoaia u
cogepuieHue pabomol. Buovl menionepedauu: menionpo8ooHOCHb, KOHBEKYUs, U3TYYeHUe.

KonuuectBo Temnotel. Yoervhas mennoémkocms gewjecmea. Tennoobmen u meniogoe
pasHogecue. YpasHnenue mennogo2o banauca.

IInasnenue u omeepoesanue KpUCMAaIIuyeckux eewjecms. Yoenonas menioma niaeieHusl.
Ilapoobpaszosanue u xoundencayus. Hcnapenue (MC). Kunenme. Voenvnas mennoma
napoobpazosanus. 3a8UCUMOCTb  MeMNepamypvl KUNeHus Om ammoc@epHo2o  O0asieHus.
Bnrasicnocmo 6030yxa.

DHeprus TOINBA. YOenbHas menioma c2o0paHusi.

Ilpunyunvr pabomwvr mennosvix osucameneu. KII[[] mennosoco oOeucamens. Tennosgvle
ogueamenu u 3awuma okpyscarowetl cpedvt (MC).

3axon coxpanenus u npespawerus sHepauu 8 mennogvix npoyeccax (MC).

Jemoncmpayuu

1. HaGmnronenne 6poyHOBCKOTO JABMIKEHUS.

2. HaG6monenue nuddys3un.

3. HaGmronenue siBeHnii cMauYuBaHUS M KAlTWJUISIPHBIX SIBJICHHH.
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4. HaGmroienne TemmoBoro pacimmpeHust Tedl.

5. H3MmeHeHue AaBlieHus ra3a Npyu U3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIaKICHUH.

6. [IpaBuna uzmepeHust TeMnepaTypshl.

7. Buapl Temionepenayu.

8. OxJnaxeHue Ipu COBEPILICHUN PAOOTHI.

0. HarpeBanue nipu coBepiiieHuH paboThl BHEITHUMH CHIIAMH.

10.  CpaBHeHME TEIIOEMKOCTEN pPa3INYHbBIX BELLIECTB.

11. HaOmronenne kumneuns.

12.  HaGmtopeHue MOCTOSHCTBA TEMIIEPATYPhI MIPH TUIABJICHHH.

13. Mopenu TeIIOBLIX ABUTaTeICH.

@ponmanvuovle 1a00pamopHvle PadOMbl U ONbIMbL

1. OnbITel 1O OOHApPY)KEHHWIO  JCHCTBUS CHJI  MOJICKYJSPHOTO  TPUTSKEHUS
(21eKmponnas demoncmpayus).

2. OnbITHI TTO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WUJIK caxapa.

3. OnbITH MO HAOIIOEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

4. Ornpenenenne naBieHUs BO3ayXa B OJIJIOHE MITIPHUIIA.

5. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WINA OXJIaXKICHUS.

6. HaGmonenne u3MeHeHuss BHYTPEHHEHW SHEPTHH Tella B pe3ysibTare TeIionepenadn u

paboTHl BHEIITHUX CHII.

7. HccnenoBanue saBneHUs TEINIOOOMEHA IPU CMEUIMBAHUN XOJIOIHOW U TOpsiueid BOJIBI.
8. Uccnenosanue npouecca uCnapeHus.

9. Ornpezenenre OTHOCUTENBHOM BIIaKHOCTH BO3/TyXa.

10. Onpedenenue yoenbHOU Meniomol NiA6IeHUs TbOd.

Pazgen 7. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. JIBa poaa 3NEKTPUUYECKUX 3apsA10B. BzaumoneicTBue 3apsyKeHHBIX TEIl.

Onextpuueckoe moje. lpunyun cynepnosuyuu 31eKmpudeckux noieu (Ha KayecmeeHHoM
ypoene).

Hocumenu snexkmpuueckux 3apsoos. Onemenmapuwviii d1exkmpudeckuii 3apso. Cmpoenue
amoma. [IpoBOTHUKY U AUDJIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsijia.

DJIEKTpUYECKUN TOK. Ycnosus cywecmeosanus s1ekmpudecko2o moka. VICTOUYHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI SIEKTPUYECKOro TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
OnexmpuyecKkuti mox 8 HCUOKOCMAX U 2A3aX.

PaboTta 1 MOITHOCTB AIIEKTPUUIECKOTO TOKA. 3axowu [/[coyns—Ilenya. dnekmpuueckue yenu
u nompebumenu 921eKmMpuyecKon dSHepeuu 6 Owvimy. nektpudeckas uenb. Cuna  TOKa.
Dnekrpuueckoe HanpspkeHrne. CopoTUBICHUE IPOBOIHUKA. YoenbHoe conpomueienue seujecmsd.
3akon Oma juig ydactka nenu. [locnepoBarenbHoe M mapajuleIbHOE COEIMHEHUE MPOBOJIHUKOB.
Kopomkoe 3amvikanue.

[TocrossHHbIE MarHuThl. B3auMoneicTBUE MNOCTOSIHHBIX MAarHuToB. Maecnummuoe nore.
Maenummnoe none 3emau u e2o 3Havenue oasa Hcusnu Ha 3emne. Onvim Spcmeda. Maenumnoe none
anekmpuiecko2o moxa. Ilpumenenue snekmpomaznumos ¢ mexnuke. /lelicmeaue MazHUmMHO20 NOJis
Ha  NPOBOOHUK C  MOKOM. Onekmpoogueamens  NOCMOSAHHO20 — moka. Hcnonvsosanue
anekmpoogueamenel 8 MmexHu4ecKux yCmpoucmeax u Ha mpaucnopme.

Onvimer  @apades.  Henenue  snexmpomacHumuou — unoykyuu. Ilpasuno  Jlenya.
Onexmpozcenepamop. Cnocobvl nomyuenus I1eKMPU4eckol dHepeuu. DIEKTPOCTAaHIUU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHHL.

Hemoncmpayuu

1. DnexTpu3anus Tell.

2 JIBa pona aNEeKTpUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsIKEHHBIX TE.
3. YCTpOUCTBO U JEUCTBUE IJIEKTPOCKOIIA.

4 DJIeKTpOCTaTUYECKask MHTYKIIHSI.
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5. 3aKOH COXpaHEHUsI AIEKTPUUECKUX 3apsI0B.

6. [IpOBOTHUKY U TUATEKTPUKH.

7. MogenupoBaHue CUIOBBIX JTMHUHI IEKTPUUECKOTO MOJIA.

8. M cTOYHMKH TOCTOSTHHOTO TOKA.

9. JIeficTBHS DIIEKTPUYECKOIO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

1. I"a3oBrIi1 pazpsz.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13.  H3MepeHHe 3NEKTPUUYECKOTO HANIPSIKEHUS BOJIbTMETPOM.

14. Peoctat 1 marasuH COpOTHBIICHUM.

15. B3aumopeicTBe NOCTOSHHBIX MarHUTOB.

16. MopaenupoBaHue HEBO3MOXXHOCTH Pa3/IeICHHs TTOJIFOCOB MarHUTA.

17. MoenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.

18. OnbIT DpcTena.

19.  MarnuTHOe nosie Toka. DJIEeKTPOMAarHuT.

20. JlelicTBME MAarHUTHOTO MOJIS1 Ha MPOBOJHUK C TOKOM.

21.  DnexTpoaBurareib MOCTOSIHHOIO TOKa.

22. Uccnenoanue sBIeHUS SJIEKTPOMATHUTHON UHIYKIIUH.

23.  Onbitel @apanes.

24. 3aBHUCUMOCTD HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUS.

25.  DnexTporeHepaTop NOCTOSHHOTO TOKA.

DponmanvHvle 1ad0OpamopHvle padomvl U ONbLIMbL

1. OnBITHI MO HAOTIOEHUIO SIIEKTPU3AIUHU TNl MHAYKIIUEH U TIPU CONIPUKOCHOBEHUH.

2. UccnenoBanue neicTBUS AIEKTPUYECKOTO MOJIA HA MPOBOJIHUKUA U TUDJICKTPUKH.

3. COopka u mpoBepka paboThI AMEKTPUIECKON SN MMOCTOSTHHOTO TOKA.

4. N3MepeHne u perynmpoBaHUe CHIIbI TOKA.

S. H3mepenue u peryaupoBaHue HaPSKCHUS.

6. Hccnedosanue 3agucumocmu cuivl mMoxa, uoywe2o0 uyepes pesucmop, Oom
CONPOMUBNIEHUSA PE3UCOPA U HANPAICEHUA HA PE3UCTOPE.

7. Onvimsl, OdemoHcmpupyloujue 3a8UCUMOCHb  INEKMPUUECKO20  CONPOMUBTIEHUS.
NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPEUHO20 CeYeHUs U Mamepuaa.

8. IIposepka npasuna cnodiceHusi HANPANCEHULl NPU NOC1e008aMeNbHOM COeOUHEHUU
08YX pe3Ucmopos.

9. IIposepka npasuna ona cuivl moka npu napaiieibHOM COeOUHeHUU Pe3UCOopos.

10. Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIIETO Yepe3 PE3UCTOP.

1. OnpeneneHre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYILIETO Yepe3 JIAMIIOUYKY, OT HAMPSKEHUS
Ha HEu.

13.  HccnenoBaHue MarHUTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

14.  H3ydyeHue MarHUTHOTO TOJII TOCTOSHHBIX MAarHUTOB TpU HX OOBEAWHEHUU H
pa3/ieNeHUN.

15. Uccnenoanue neicTBUs 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS KAaTYILIKH C TOKOM
Y MarHuTa OT CHJIbl TOKA U HAIPaBJICHUs TOKA B KaTYIIIKE.

17. N3ydeHue nercTBus MAarHUTHOTO IOJIS HA IIPOBOJIHUK C TOKOM.

18.  Usyuenue pabomul snekmpoogueamensi.

19.  Usmepenue KIIJI anekTpoaBUraTenbHON yCTaHOBKHU.

20. OnBITHI 110 UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHAYKIMU: HCCIEIOBAHME

W3MEHECHHI 3HAUCHHS U HaIpaBJICHHUA UHAYKIIHOHHOI'O TOKaA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUS
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Mexanuyeckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENIBHOCTh
MEXaHUYECKOro  JBWKEHUsA. PaBHOMEpHOe TpsIMOJIMHEWHOE JABWXEeHUe. Hepasrnomeprnoe
npamonuneunoe osudcenue. CpeqHIs U MSHOBEHHAS CKOPOCMb mead Npu HEPAGHOMEPHOM
O0BUIICEHUU.

Yckopenue. Pagnoyckopennoe npamonunetinoe ogudicenue. CBobonHoe nanenue. Onvimul
Tanunes.

Jluneiinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopenue.

[Tepsriii 3akoH HproTona. Bropoit 3akoH Hptorona. Tperuid 3akon Herotona. [lpunyun
cynepnosuyuu Cui.

Cuna ynpyeocmu. 3axon Iyka. Cuna mpenus. cuna mpeHusi CKOIbICEeHUs, CUNa MpeHus
NOKOSs, Opyaue 8Udbl MpeHUs.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSTOTEHHsS. YCKOpPEHHE CBOOOJHOTO MajeHHUS.
Heuowcenue naanem eoxpye Coanya (MC). Ilepséas xocmuueckas ckopocms. Hesecomocmv u
nepezpy3Ku.

PaBHOBecue MarepwanbHOU TOUKH. AbOconomuo meépooe meno. Pasnogecue meépoozo
mena c 3aKpeniénHHol ocvio epawjerus. MOMEeHT cuibl. [{enmp msascecmu.

Nmnynec Tena. Usmenenue umnyavca. Hmnynvc cunvl. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeaktuBnoe asmxenue (MC).

Mexannueckass pabora U MoirHOCTh. Pabora cunm Tskectu, ynpyeocmu, mpenus. Cenzo
oHepeuu u pabomul. lloTeHIMaNbHAs SHEPIrUs Tesa, MOIHSATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
Tlomenyuanvnas snwepeus cocamoui npyocunvl. Kunetuueckas sneprusi. Teopema o Kunemuueckou
9Hepeuu. 3aKOH COXPaHEHHUsI MEXaHUYECKOM YHEPTHH.

Jemoncmpayuu
1. HaGmronenne MexaHM4eCKOTO ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
2. CpaBHeHHME TIyTEH M TPACKTOPUN JIBHXKEHHSI OJTHOTO U TOTO K€ Tella OTHOCUTEIBLHO

Pa3HBIX TEJN OTCYETA.

3. H3mepenune cCKkopoCcTy U yCKOPEHHS TPSIMOJIMHEMHOTO IBUKEHUS.

4. Uccnenoanue npu3HaKoB paBHOYCKOPEHHOTO JIBUYKEHHS.

S. Habmtonenue 1BMXEHHS Tella 0 OKPYKHOCTH.

6. HaGmrogenne MexaHWYECKHUX SIBIICHUW, TMPOMCXOASAIIMX B CHCTEME OTCUéTa
«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTEIILHO KaOMHETa (PU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€Jla OT MacChl Tejla U ACHUCTBYIOIEH Ha HETO CUJIBI.

8. Habmtonenue paBeHCTBa CHII IPU B3aUMOJICHCTBUH Tell.

0. N3MeHeHue Beca Tena npu yCKOPEHHOM JBHKCHUU.

10.  Ilepenaya umnyinbca Ipy B3aMMOJEHCTBUM TEI.

1. [IpeoOpazoBanHms SHEPTUU TIPU B3aUMOICHCTBHH TEJI.

12. CoxpaHeHHE UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHHue UMITYJIbca MPU a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14.  HaGmromeHue peakTUBHOTO JABHIKCHHS.

15. CoxpaHeHHEe MEXaHMYECKON YHEPTHUHU TTPH CBOOOHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKOM HSHEpruuM TMpH JBIXKEHUM Tejla IMOoJ JCUCTBUEM
NPYKUHBI.

@ponmanvusvle 1a00pamopHvle padOmMvl U ONbIMbL

I. Koucmpyuposanue mpaxkma 015 paseona u 0anvHeuule2o pagHoMepPHO20 O8UNHCEHUS
WapuKa Uil meaedcKu.

2. Onpenenenne cpeaHell CKOPOCTH CKOJIBKECHHsI OpyCKa WM JBYDIKEHHUS IIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHre YCKOPEHUsl Teja MpPU PaBHOYCKOPEHHOM JBH)KEHUW IO HAKJIOHHOMU
IUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIBHKEHUH

0e3 HaYaJIbHON CKOPOCTH.

12



5. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAaJIbHOIO
aBIICHUSL.

6. Onpenenenne k03P PHULIHEHTA TPEHUS CKOIBKEHHUSL.

7. Onpenenenne )KECTKOCTH MPYKUHBI.

8. Omnpenenenue pabOTHl CHIBI TPEHUS TPH PABHOMEPHOM JIBUWKEHHUU Tejla I10
TOPU30HTAIIEHOHN MTOBEPXHOCTH.

9. Omnpenenenue paboOTHl CHIIBI YIPYTOCTH NHpU MOABEME TIpy3a C UCIOIb30BAHUEM
HETIOIBM)KHOTO ¥ MOJIBIKHOTO OJIOKOB.

10.  M3yueHue 3aKOHA COXPAHEHUS SHEPTHUHU.

Pa3znen 9. Mexanuveckne Ko0Jie0aHUs U BOJIHbI

KonebatenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHUKHU KOJICOAHMIA: TEPHOJ, YacToTa,
amIuityna. Mamemamuueckuti u  npyscunuvli  masmuuku. Ilpeepawenue suepeuu  npu
KONeOamenbHOM OBUNCEHUU.

3aryxatomue Konebanus. Beinyxnennsie koynebanus. Pesonanc.

Mexanndeckue BOJIHBI. CBOMCTBA MEXaHUUYECKHUX BOJIH. [IpodonbHble U nonepeurvie G0JHbL.
Mnuna eonnvl u cxopocmv eé pacnpocmpanenusi. Mexanuueckue 601HbL 6 MEEPOOM mere,
ceticmuyeckue 8oanvt (MC).

3ByK. I pomrocmo 368yKa u evicoma mona. Ompasicenue 38yka. Mn@pazeyxk u yibmpassyx.

Hemoncmpayuu

1. Habmionenune xonebanuii Ten mojx AEUCTBUEM CHIIBI TSKECTH M CUIIBI YIIPYTOCTH.

2. HaGmronenue konebanmii rpy3a Ha HUTH M Ha IPY>KUHE.

3. Habmtonenne BoIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.

4. Pacnpoctpanenue npogobHBIX U MOMEPEYHBIX BOJIH.

S. Habmntonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

6. AKyCTHYECKUI pPE30HaHC.

@ponmanvusle 1a00pamopHvle padOmMvl u ONbIMbL

1. Ornpezenienne 4acToThl U IEPHOJIa KOJeOaHU MaTeMaTHIECKOTO MasTHHUKA.

2. OnpeneneHue 4YacTOTBI W MEpHOAA  KOJICOAHWH  MPYKUHHOTO  MasTHUKA
(271eKmpoHHan 0emoncmpayus).

3. HccnenoBanue 3aBUCHMOCTH NEpPHOAA KOJeOaHMH MOABEIICHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH Niepuo/ia KoueOaHuil MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a (3J1eKmpoHHas 0eMoHCmpauus).

5. [IpoBepka HE3aBUCUMOCTH TMEPHOAA KOJIeOaHWN Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OnbITEl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh IEpHOAa KOJIEOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHus: CBOOOAHOTO MAJCHUS (271eKMPOHHAA 0eMOHCIPAUUSL).

Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMarHUTHbIE BOJIHBI

DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMArHuTHbIE BOJHBL. (8oticmea 21eKmpoMacHUMHbBIX
eoaH. [llxana snekmpomacnummuvlx 60aH. Hcnonv3osanue 1eKmMpOMACHUMHbBIX GOIH Ol COMOBOU
CBA3U.

DnekTpoMarHuTHas npupona ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBEBIE CBOMCTBaA CBETA.

@ponmanvuole Jzaﬁopamopnble3 padomul u onvimui’®

1. N3yuenne CBOWCTB DSJIEKTPOMArHUTHBIX BOJH C ITOMOIINBIO MOOMJIHHOTO

TenedoHa.
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Pa3nea 11. CBeToBBIC sIBJICHUSA
JlyueBas monenb cBeta. VMcrounuku cBera. [Ipamonumnetinoe pacnpocmpauenue ceemad.
3ammenua Coanya u Jlynei. OTpaxkenue cBera. [lnockoe 3epxano. 3akon ompadicenus ceema.
[Ipenomnenune cBera. 3aKOH MpeEIOMIICHHUs cBeTa. [lonnoe eHympennee ompasicenue ceema.
Hcnonv3068anue noiHo2o 6HympenHe20 OmpadceHus: 8 ONMmu4eckux c6emosooax.
Jlunza. Xonm nydedr B mmH3e. Onmuueckas cucmema omoannapama, MUKpoCKona u
meneckona (MC). I'naz kax onmuyeckas cucmema. bauzopyxocms u oanvnozopkocme.
Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvi Horomona. Cnoowcenue cnekmpanbHulx
Y6emos.
Hemoncmpayuu
[IpssMonMHENHOE paclpOCTPAHEHNE CBETA.
OtpaxkeHue cBeTa.
[onmyuyenne n300pa’keHHii B TNIOCKOM, BOTHYTOM H BBIIIYKJIOM 3€pKasiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon Jtydeit B coOnparomei JuH3e.
Xox JIydeil B pacceuBarollel JIUH3E.
[Tomyyenne n300pakeHUI ¢ TOMOIIBIO JIMH3.
[punnun neiictBus oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopens riasa.

NN RN =

e

1. Paznoxxenue 6enoro cBeta B CIIEKTP.

12. [Tomygenue 6eoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

@ponmanvuovle 1a00pamopHvle PadOMbl U ONbIMbL

1. HccrnenoBaHue 3aBUCMMOCTH yIJia OTPa)KEHHsI CBETOBOTO JIyda OT yrjla MaJeHusl.

2. N3ydeHne xapakTepUCTUK U300paXKeHHS MPEAMETA B TUIOCKOM 3epKaje.

3. HccrnenoBanue 3aBUCHMOCTH yTJia MPEIOMJICHHs] CBETOBOIO Jiydya OT yrja MaJeHUs
Ha TPAHULIE «BO3yX—CTEKIIOM.

4. [Tomyyenue n300paskeHNA ¢ ITOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenne (POKYCHOTO PacCTOSHUS W ONTUYSCKOW CHUIIBI COOMpArOIIEH JTHH3BI
(271eKmpoHHan 0emoncmpayus).

6. OMNBITHI O PA3JI0KEHUIO OEJIOTO CBETA B CIICKTP (271€KMPOHHAA OEMOHCMPAUUL).

7. OnpIThl MO BOCHPUSATHIO IIBETA MPEAMETOB MPH MX HAONIOACHUU Yepe3 LIBETOBHIE
(GUITBTPEI.

Pa3znen 12. KBanTOBLI€E IBJEHHSA

Onvimul Pezepghopoa n mitanerapHas monenb aroma. Mogens atoma bopa. Hcenyckanue u
noznowjenue ceema amomom. Keanmul.

PannoaktuBHOCTB. Anbgha-, bema- u eamma-uziyuenus. CTpPOCHHE AaTOMHOTO spa.
Hyxnonnas mooens amomnoeo saopa. Hzomonwvl. Paoduoakmueuvie npespawjenus. Ilepuoo
noIypacnaca amomHbix soep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiIOBOIO M MacCOBOTO uKcell. Peakyuu cunmesa
u oenenus si0ep. Ucmounuxu suepeuu Connya u 36€30 (MC).

SlnepHas sHEpreTHKa. Jeicmaus paouoakmueHulx usiyyeHuil Ha sxcusvie opeanuzmuvl (MC).

Hemoncmpayuu
CrexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CrnexTp BomopoJa.

HaGmronenue TpexoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOIUX U3TyISHUH.

Peructpanus nznydeHus: NpUpOAHBIX MUHEPAIOB U IPOTYKTOB.
(Dponma.nbuble Jlabopamopnvle padomovl u OnviMul

O L
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1. HccnenoBanue TpekoB: M3MEpPEHHE SHEPTUM YACTUIBI 10 TOPMO3HOMY MYTH (T10
dboTorpadusam) (21eKmpoOHHAA OEMOHCIMPAUU).
2. N3mepenune pagnoakTuBHOTO (GOHA (21eKMPOHHAA 0eMOHCIMPAYUSL).

IToBTOpHTENBLHO-000011Ia10IIINIT MOYJIb

[ToBTOPHUTEIEHO-0000IIAOIINIT MOTYJIh MPETHA3HAYCH JUIsI CUCTEMAaTH3alMi U 0000IIEeHUS
NPEMETHOTO COAEPIKAHUS U OIbITAa JEATEIIbHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
bu3HKH.

IIpu M3y4eHnn NaHHOTO MOAYJISI PEAU3YIOTCS U CUCTEMATU3UPYIOTCSI BUIIbI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTHKEHNE TIPEIMETHBIX U METalpPeIMETHBIX TUIAHUPYEMBIX
pe3yabTaToB 00y4deHHus, (OPMHUPYETCS ECTECTBEHHO-HAay4yHasi TPAMOTHOCTb: OCBOEHHE HAayYHBIX
METOJIOB HCCIICJIOBAHUS SBJIECHUN TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSMU OOBACHATH
dbuznyecKue IBICHUS, MPUMEHSS TTOJIyYeHHBIC 3HAHMSI, PEIIaTh 3a/1a4M, B TOM YHCIIE Ka4eCTBCHHbBIE
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO AESTEIbHOCTHBIN XapakTep JAaHHOIO pasjieNa pealu3yercs 3a CUéT TOoro,
YTO y4alluecs BHIIOIHSAIOT 33a/IaHuUsl, B KOTOPBIX UM IpeJjiaraeTcs:

" Ha OCHOBE MOJYYEHHBIX 3HAHHUN PacNo3HABaTh M HAYYHO OOBICHITH (DU3MUYECKUE SIBICHUS B
OKpY’Karolen MPUPOI€ U MOBCEIHEBHOMN )KU3HU;

" WCMOJB30BaTh MOJ PYKOBOJCTBOM II€[arora HaydHble METOJbl MCCIEIOBAHUS (PU3UUECKUX
SIBJICHUH, B TOM YHUCIIE JJI TPOBEPKU THIIOTE3 U MOTYYECHUSI TEOPETUUECKUX BBIBOJIOB;

* OOBSICHATH C OMOpPOM Ha AMJAKTUYECKUH Marepuajn IMocie OOCYXKACHUS C Ielarorom
Hay4HbIE OCHOBBI HambOoJee BaXKHBIX TOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHM, Hampumep,
IIPAKTUYECKOTO0 HCIOJIb30BaHUs pPa3IMYHbIX MCTOYHUKOB HHEPIMM Ha OCHOBE 3aKOHa
MIPEeBpALICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxxgas w3 TeM JaHHOro pasgena BKIKOYAET HKCIEPUMEHTAJIbHOE HCCIIEOBAaHHE
00001IaroIero xapakrepa Ha YCMOTpPEHHE Iejarora ¥ Inpu ero momomiu. Pasmen 3aBepiuaercs
NPOBEICHUEM JTUArHOCTUYECKOM U OLIEHOYHOM paboTHI 32 KypC OCHOBHOMW IIKOJIBI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHUBAIMS K O0YUYEHUIO U LI€JICHANIPABICHHON M03HABATEIbHOM 1A TEILHOCTH;

YCTaHOBKAa Ha OCMBICIICHME JIMYHOTO OIBbITa, HAOMIOJeHW 32  (QU3NYecKUMU
AKCIIEPUMEHTAMU;

YCTaHOBKAa Ha OCMBICIICHHE PE3yJIbTaTOB HAOMIONECHUN 32 MPHUPOIHBIMH U TEXHOTC€HHBIMU
SIBIICHUSIMU C TIO3UINH (PU3MUECKUX 3aKOHOB;

CIOCOOHOCTH OIIEHUBATh MPOUCXOISAIINE U3MEHEHHUS U UX MOCIEACTBUS; GOpMyIHpOBaTh U
OIICHUBATh PUCKHU, POPMUPOBATH OIIBIT;

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 IEATENbHOCTh (IIpH
COBMECTHOM BBINIOTHEHUU Ta00paTOPHBIX TPAKTHUECKUX padoT);

yMEHHE pa3inyaTh Y4eOHBIC CHTYalluH, B KOTOpbIX ydamuiicsa ¢ 3[IP MoxeT neiicTBoBaTh
CaMOCTOSITENIFHO, M CHUTYyallud, I/I€ CJeIyeT BOCIOJb30BaThCA CIPAaBOYHOM HHGpOpManMen u
JIPYTMMH BCTIOMOTATeNIbHBIMU CPEACTBAMY;

CMOCOOHOCTh NPUHUMATh pEIIeHHEe B JKM3HEHHOM CHTyallud Ha OCHOBE IepeHoca
MOJIyYEHHBIX B X0l 00y4eHHs] PU3NUECKIX 3HAHUN B aKTyaJIbHYIO CUTYaIUIO;

CIOCOOHOCTh COOMIOAATh B TMOBCEAHEBHOM JKM3HM NpaBWiIa JUYHOH O€30MacHOCTH Ha
OCHOBE IOHUMAaHUA (PU3MUECKUX SBJICHUN U 3HAHUS 3aKOHOB (PU3UKH;

yMEHHUE KPUTHYECKU OLIEHHBATh MOJYYCHHYIO OT coOeceHnKa HHPOpPMAINIO, COOTHOCS €€
CO 3HaHHEM (PU3MYECKHUX 3aKOHOB;

CIIOCOOHOCTH TepeqaTh CBOU COOOPaKEHUS, YMO3AKIIOUEHHUsS TaK, YTOOBI OBITH MOHSTHIM
JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TIOBEJCHUsI OOYyYaroIIErocsi ¢ TOYKU 3PEHHS OMACHOCTH MM 0€301MacHOCTH
JUTSE ce0s1 WK JJTS OKPYKAIOIIHX;

yBaXXEHUE K TPYY U pe3yJbTaTaM TPYI0BOM AESTEIbHOCTH;

yriayOsaeHue npeacTaBIeHUH O eJIOCTHOM KapTHHE MUPA Ha OCHOBE NMPHUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHbIX 3HAHUW U NIPAKTUUECKUX YMEHUM.

METAINPEJMETHBIE PE3YJIbTATBI

Ognadenue yHuGepCcanbHbIMU YUEOHBIMU NOZHACAM EIbHBIMU OCIICIGUAMU:

BBISIBJISITH TIPUYMHBI U CIIEACTBHS MPOCTHIX (PU3MUECKUX SBIICHHIA,

onpeneNaTh (U3NYECKHe TOHATHUS, CO37aBaTh OOOOIICHMS, YCTaHABIMBATH AaHAJOTHH,
KIIACCHU(PUITUPOBATh, CAMOCTOSITEIILHO BBHIOMPATh OCHOBAHHMS W KPUTEPHH IS KiIacCHU(UKAIWH,
UCTIONB3Ysl CIIPABOYHYIO HH(POPMAIIHIO U ONTUPASCh Ha arOPUTM YUeOHBIX JICHCTBHIA;

yCTaHABJIMBAaTh IPUYUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE pacCyKICHHUE,
YMO3aKJII0YeHNE (MHIYKTUBHOE, JCTyKTUBHOE, 110 aHAJIOTHUHN) M JIEJIaTh BBIBOJBI IO/ PYKOBOJICTBOM
nenarora;

WCKaTh WIA OTOMpaTh HH()OPMAIMIO WM JaHHBIC U3 UCTOYHUKOB C YYETOM PEITIOKEHHON
yueOHOIl 3a/1a41 U 331aHHBIX KPUTEPHUEB.

co3laBaTh, TMPUMEHATh W TNPEOOPA3OBBIBATH 3HAKM M CHMBOJIBI, MOJICITH W CXEMBI JIJIs
perieHns yaeOHBIX U MO3HABATEIbHBIX 3a/1a4;

C TIOMOIIBIO TIEIaroTa WIH CaMOCTOSATEIBHO TIPOBOJUTD OTIBIT, HECIIOKHBIH SKCIIEPUMEHT 10
YCTAHOBJICHHIO OCOOCHHOCTEN (PU3NUECKOT0 0OBEKTa UITH SIBJICHHS;

npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJHOTO BUA B IPYroH (TabiauIly B TEKCT U TIp.);

yCTaHABJIMBAaTh B3aWMOCBA3b (DU3MUYECKUX SBICHUH M TPOLECCOB, HCIOJIB3YS alTOPUTM
y4eOHBIX TCUCTBHI.

Ognadenue yHugepcanbHbIMUu yueOHbIMU KOMMYHUKAMUBHBIMU OCICIEUAMU.

OCO3HAHHO KCIIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUH C 3aJaueii KOMMYHUKAIIUH JIJIS
BBIP)KEHUS CBOMX MBICIIECH U MOTPEOHOCTEN /IS IJITAHUPOBAHUS CBOCH NI TETLHOCTH;
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OpPraHHM30BBIBATH y4eOHOE B3aUMOJCWUCTBHME B rpymnmne (ONpenenarh oOlmue e,
pacnpenensaTb poju, 10roBapuBaThCs IpYr ¢ APYroM M T. 1.).

[[EJICHANIPABICHHO  HCIIOJIb30BaTh  MHGOPMAIMOHHO-KOMMYHUKATUBHBIE  TEXHOJOTHH,
HEOOXOAUMBIE VISl PeIICHUS YICOHBIX M MPAKTHIECKUX (PU3MUECKHUX 3a/1a4;

OpPraHU30BBIBaTH Y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO NESATEILHOCTh C YYHUTEIEM U
CBEPCTHUKAMU B TIPOIIECCE 3aHATUH (DU3UKOM.

Osnadenue ynugepcaibHbiMu YUeOHbIMU PECYTAMUBHBIMU 0CUICHEUAMU:

MOHUMATh LEIH €CTECTBEHHOHAy4YHOTO OOYy4YeHUs, CTaBUTh U (OPMYIUPOBATH i ceOs
HOBBIC 33]]a4M B yueOe U MMO3HABATEIHHON JACSITEbHOCTH;

oOHapyXuBaTh U (POPMYIHPOBATH Yy4EOHYIO TMpOOJEeMy, ONpenesITh Lelb Yy4eOHOH
NESITEIIbHOCTH,

CaMOCTOSITENIbHO WJIM C TIOMOINBIO YYMTENS IUIAHUPOBAaTh IYTH JOCTHXKEHUS Iiesiell B
(GU3NYECKUX HKCIIEPUMEHTaX, B TOM YHWCJIE aIbTePHATHBHBIC, OCO3HAHHO BBIOMpATh HanOoOIee
s dexTUBHBIC CITOCOOBI pelIeHNs YICOHBIX U MO3HABATEIBHBIX 3a/1a4;

COOTHOCHUTH CBOU MPAKTUUYECKUE JICHCTBUS C IIAaHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JeATENbHOCTH B MpOIecce IOCTHKEHHSI pe3ysibTaTa, OMpPENesiTh CIIOCOOBI
JeHCTBUI B paMKaxX NPEeASIOKEHHBIX YCIOBUH M TpeOOBaHUiIl, KOPPEKTHPOBATH CBOU JCUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYallUEH;

MPAaBWIBHOCTh  BBITIOJIHEHUS OKCIIEPUMEHTAJIbHOW yueOHOW 3ajadm, COOCTBEHHBIC
BO3MOXXHOCTH €€ PEILICHUS;

BIIQJICHUE OCHOBAaMHU CaMOKOHTPOJISl, CAMOOIICHKH, TIPUHSITHS PEIICHUH U OCYIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOM U MO3HABATEIHHON JESATENbHOCTH;

JaBaTh aJIEKBATHYIO OIICHKY CUTYallUW U TpeJyIaraTh IJIaH €€ U3MCHECHHUS,

MpeIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTb IIPH PELICHUN y4eOHOM 3a1auH;

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

INPEAMETHBIE PE3YJIbTATHI

7 KJIIACC
IIpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTb C(HOPMHUPOBAHHOCTH Y
00y4aromuxcst yMeHUH:

— OpHUEHTHPOBATbCA B MOHATHAX U ONEPUPOBaTh MMU Ha 0a30BOM ypOBHE: (U3UYECKUE U
XMMHUYECKHE SIBJIECHUS; HaAONIOJEHHE, DOKCIEPUMEHT, MOJAEIb, THUIOTE3d; €IUHHIIBI
¢u3MUecKkux BEJIMYMH; aTOM, MOJIEKyJa, arperaTHble COCTOSIHMA BemiecTBa (TBEpIOE,
JKHUJKOE, Ta3000pa3HOe); MEXaHWYECKOEe [BIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSMOJIMHEHHOE), TPAeKTOpHsl, paBHOACUCTByIomass cwi, aedopmanus (ympyras,
IUTACTHYECKasl), HEBECOMOCTb, COOOIIAIOIIMECS COCYIbl, C OMNOPOM Ha IUAAKTHYECKHH
MaTepuan

— paznuuaTh sBIEeHUA (OU(Qy3us; TEIUIOBOE ABMKEHHME YACTHUL[ BEIIECTBA; PAaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JBIKEHHE; WHEpLUs; B3aUMOJEHCTBUE TEN;, pasHogecue
MBEPOLIX mesl ¢ 3aKPensIEHHOU OCbl0 8paujenus; Tiepeada AaBIeHHUs] TBEPIBIMU TEIIaMH,
KHUIKOCTSIMM M Tra3aMmy; aTrMoc(epHoe [aBjleHUE; IJIaBaHWE TeJ; IpeBpalleHHs
MEXAHUYECKON SHEPruM) MO OMMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3HUECKOE ABIEHUE, IIOCIIE IPEIBAPUTEILHOTO 00CYKACHUS C
IIEarorom;

— pacmo3HaBaTh MPOSBICHHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKPYKAIOLIEM MHUpE, B TOM
yrcie GU3NYECKUE SIBICHHS B IPUPOJIE: IPUMEPHI ABMKEHHSI C PA3IMUYHBIMUA CKOPOCTSIMU B
JKUBOM M HEKHUBOW IIPUPOJE; NEHUCTBUE CWIIBI TPEHMS B IPUPOJIE U TEXHUKE; BIIMSIHUE
aTMOC(EpHOTrO JIaBJICHUs HA >KMBOM OpraHu3M; IJaBaHHWE pbIO; pbIYard B TEJ€ YEJIOBEKa;
OpU 3TOM TMEPEBOAMTH IPAKTHUECKYI0 3a7adyy B Yy4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
CBOWCTBA/NpU3HAKK (PU3NYECKUX SIBICHUH C IOMOLIbIO N1E€Jarora;
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OMHCHIBATh M3YYCHHBIE CBONCTBA TeN W (DU3MUECKUE SIBICHUS, HCIONB3YsS (U3HUECKUE
BEJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, IIYTh, CKOPOCTh, CPEIIHSS CKOPOCTH,
CWJIa YOPYTOCTH, CHJIa TSDKECTH, BeC Tella, Cuia TpeHus, AaBiieHue (TBEPIOTO Tea,
KUJKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, MEXaHWYECKas padoTa, MOIIHOCTbD, TUIEYO CHIIBI,
MOMEHT CHWJIbI, KOA()(HUIMEHT TOJE3HOTO JEHCTBUS MEXaHHM3MOB, KHHETHYECKas U
MOTEHIIMATbHAS JHEPrusi) C OMOPOHM Ha CXEeMy, MPH OMHCAHWU PACKPBIBATH (U3NYCCKUIN
CMBICJ HUCHOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS W €IUHHIBI (DU3MYECKHUX BEIHYMUH,
HAxXo0ums opmynsl, cea3bisalowue OAHHYI0 GUIUYECKYIO 8eUYUNY C OPYUMU BETUYUHAMU,
cmpoums  2paguKky  U3YYEeHHbIX 3A8UCUMOCmell @QU3UYecKux eeiuyuH C ONOpOM Ha
JATAKTUYECKUN MaTepralr,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHS W IMPOLIECCHI, MCIONb3Ys MpaBHiia
CIOKEHUs cuil (BIOJb OIHOW TpsiMoi), szaxon Iyka, 3axown Illackans, 3axkon Apxumeoa,
npasunio pasHogecusi pviuaza (610Ka), «3010moe Npasuio» MexaHuku, 3aKOH COXPaHCHHS
MEXaHUYECKOM SHepruu; NpU JTOM JaBaTh CJOBECHYIO (OPMYIHPOBKY 3aKOHA U
3anuUckIBAmMs €20  MamemMamuieckoe GulpadceHue Nnoo PyKosoOCmEoM neodazoz2d ¢
obcydcoeHuem niana pabomol;

OOBSCHATh (PU3UYECKUE SBICHUS, MPOILECCH U CBOWCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE
CUTyallui MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: IMpH MOMOLIM IeAarora BBISBISATH
MPUYHUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHWE W3 1—2 JIOTMYECKHUX IIaroB C
omopoil Ha 1—2 W3Y4YEHHBIX CBOMCTBAa (DU3WYECKUX SBICHUN, (QU3MYECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH;

peliaTh TUMOBBIE PACUETHBIE 3a]]a4d B 1I€CTBUE C OMOPOM Ha alTrOPUTM, IIPEABAPUTEIHLHO
pa3o0paHHBIl COBMECTHO C IEJAaroroM, HCHOJb3ys 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE
du3nyecKre BEeTUYUHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1ayM 3alMChIBATh KPATKOE YCIOBUE,
MOJICTAaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJIBI M MPOBOAUTH pPacd€Thl, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOMUMBIC I PEUICHHs 3a/1ad, OICHUBATh PEATUCTUYHOCTH
MOJIYYCHHOW (PU3MUECKON BETMUNHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIN (DU3HMYECKUX METO/I0B
MocJie MPEeABAPUTENHHOTO OOCYXKICHUS C TIEAaroroM; MpHu MOMOIIH Tearora B ONMUCAHUU
UCCJIEIOBAHMS BBIJCIATH MPOBEPSEMOE MpPENrNoyiokeHue (TUmoTesy), C OHOpoil Ha
JUIAKTUYECKUI MaTepuasl pas3auyaTh W UHTEPHPETUPOBATH MOJYYEHHBIM pe3ysbTar,
HaXOJUTh MOCIIe 0OCYXICHUS C MEeJaroroM OUIMOKH B XOJ€ OMbITa, Je1aTh BHIBOJBI IO €ro
pe3yabTaTam;

YMETh HaxXOIUTh C HCIOJB30BaHHWEM IH(PPOBBIX 00pa30BaTENBHBIX PECYPCOB OIBITHI I10
HAOMIOACHUIO (PU3NUYECKHX SIBICHUM WM (U3MUECKHUX CBOWCTB Tel: (OPMYIUPOBATH
MpOBEPsiEMbIE MPEANOIOKEHHS, COOUPATh YCTAHOBKY W3 MPEIOKEHHOTO 000PYIOBAHUS C
OIOPOM Ha CXEMY, 3alHChIBaTh XOJ] OMbITa U (OPMYIUPOBATH BBHIBOJBI O] PYKOBOJICTBOM
nejarora;

BBITMIOJHATh TpPSMbIE U3MEPEHHs] PAcCTOSHUSA, BPEMEHH, MacChl Teia, 00bEMa, CHUIIBI U
TEMIIEPATypbl C HCIOJb30BAHHEM AaHAJOrOBBIX M IUGPOBBIX MNPUOOPOB C OMOpPON Ha
QITOPUTM; 3alUChIBaTh TOKa3aHUS TPUOOPOB € y4€TOM  3aJaHHON  aOCONIOTHOMN
MOTPEIIHOCTH U3MEPEHU;

MPOBOJAWTH COBMECTHO C IIE€IaroroM HCCIEOBaHUE 3aBHCUMOCTH OJHOHN (pu3mdeckoit
BEIMYMHBI OT JPYrod C UCIMOJIb30BAHUEM TMPSIMBIX HU3MEPEHUU (3aBUCHUMOCTH MYTH
PaBHOMEPHO JABMXKYIIETOCS Tella OT BPEMEHH JABMXKCHUS TENa; CUIbl MPEeHUs CKOJbICEHUs
om eeca mena, Kavecmea 06padOOMKU NOBEPXHOCMeElL mejl U He3A8UCUMOCIU CUNbL MPeHUs
om NIOWAOU CONPUKOCHOBEHUs Mell; CUIbl YNPY2oCmu Om VOJIUHEHUS NPYHCUHDL,
BLIMANKUBAIOWEU CUTLL OM  00BEMA NOSPYIHCEHHOU Yacmu mena U Om NIOMHOCMU
HcUOKOCmMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om 21yOuHvl, HA KOMOPYIO
HO2PYHCEHO MeNo; YCI08UUl NIABAHUSA mell, YCO08ULl PAdHO8ecUss pvluaza U 0J10K08), TION
PYKOBOJCTBOM TI€/larora y4acTBOBaTh B IJIAHUPOBAHUHU Y4€OHOTO UCCIIEJOBaHMSI, COOMPAThH
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YCTAaHOBKY U BBINOJIHATh HU3MEPEHUs, Clenys MNpeaokKeHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOJYyYEHHOM 3aBUCMMOCTH (U3NYECKHUX BEIUYMH B BUJAE MPEIIOKEHHBIX
TabIuI U TpaUKOB, AETaTh BEIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

COOTHOCHUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BETUYHH (TIOTHOCTh BELIECTBA KHUJIKOCTU
U TBEPIOTO Tela; CUia TPEHMsI CKOJBXKEHMS; NABJICHUE BO3/yXa; BBITAIKMBAIOLIAs CUIA,
NEHCTByIOMIAs HAa TOTPYXEHHOE B KHJIKOCTh TENO; KOA(P(OUIMEHT IMOJIE3HOTO JEHCTBUS
MPOCTBHIX MEXAHU3MOB), CleAys MPEIJIOKEHHON WHCTPYKLUHU; TPU BBIIOJHEHUU U3MEPEHUN
0]l PYKOBOJICTBOM IIeJlarora coOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIIATH
3HAYEHHE UCKOMOW BEJINYUHBI;

coOIII0IaTh MpaBMIa TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM 000pyI0BaHHEM
nociie MpeBapUTEILHOT0 00CYKICHHUS C TIe1aroroM;

COTMOCTABJIATh NPUHLHUIIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOIIAIOUINECS COCYAbI, OapoMeTp, pbluar, MOABWXHBIA U
HETOABMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOM Ha TUIAKTUYECKUN MaTepHalT,
XapaKkTepru30BaTh MPUHIMIIBI JACUCTBUS M3YyYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB
10CJI€ TPEBAPUTEIBHOTO OOCYXKIEHHUS C TEeNaroroM C ONnopoi Ha WX OMHUCAaHUS (B TOM
4yyucie: MOAIIMIIHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUN Ipecc, MaHOMETP,
BBICOTOMED, MOPUIHEBOM HACOC, apeOMETp), UCIOJb3ys 3HAHUS O CBOMCTBAaX (PH3MUECKUX
SBJIEHUI ¥ HEOOXOAUMBbIE (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTH TpUMEpPHl / HAXOAWTh HH(OpMAIMIO O TpUMEpax MPAKTHYECKOrO
UCTIOJb30BaHUS  (U3MYECKUX 3HAHUH B TIOBCEIHEBHOW JKM3HM Uil OOecCledYeHus
0€30MacHOCTH TIPU OOPAIIEHUU C MPUOOPAMU M TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHECHHS
3I0POBBsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEJICHUS B OKpY KaloIIel cpeae;
OCYIIECTBIISITH C MOMOIIBIO Tearora oT00p MCTOYHUKOB MHpopManuu B cetu MHTepHer
B COOTBETCTBUU C 3a/JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHMN M
nyTéM CpaBHEHHS Pa3IMYHBIX HCTOUYHUKOB BBIACHATH HMH(POPMALUIO, KOTOpas SBISETCA
MIPOTUBOPEUNBOMN MIIH MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIb30BaTh IPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUil HAYYHO-TIONYJSIPHYIO JIMTEpaTypy
¢u3uUecKoro colepKaHus, CIpaBOYHBbIE MaTepuaibl, pecypchl cetu MHTepHeT; Biajerb
npuéMaMy KOHCIIEKTUPOBAHMS TEKCTa, nmpeoOpa3oBaHus WHGOPMAIMU U3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3laBaTh IMOJ PYKOBOJCTBOM IeJarora c o0OCYXJIE€HHEM IUlaHa paboThl KpaTKue
MUCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 KCTOYHMKOB HWH(pOpMaLUU
¢u3uueckoro couepkaHusg, B TOM 4YHCIE MyOIMYHO JeiaTh KpaTKue COOOIIeHUs
0 pe3ysibTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBAHUMN; NMPU 3TOM I'PaMOTHO HCIOJIB30BaTh
U3yYCHHBIH TIOHATHHHBIA ammapaT Kypca (HU3UKH, CONPOBOXAATh BBHICTYIJICHHUE
MpEe3eHTALUEH;

IpU BBHINIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHMN IO PYKOBOJCTBOM II€Aarora
pacmpenensaTh OO0s3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/1ayaMu,
CJIEIUTH 3a BBIMOJHEHHEM IUIaHa JIeHCTBUHM, aJleKBATHO OIIEHMBATh COOCTBEHHBIM BKJAJ B
JESATEIIbHOCTh TPYIIIbI; BbICTpaMBaTh KOMMYHHMKaTHMBHOE B3aUMOJEHCTBUE, YUMTHIBAs
MHEHHE OKPYKAIOIIUX.

8 KVIACC

[IpenmeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh CHOPMHUPOBAHHOCTH Y

00yJaronuxcst yMeHHI:

OpPHEHTHPOBATHCS B MOHATHUSAX U ONEPUPOBATH MU Ha 0a30BOM YpOBHE: Macca M pa3Mephl
MOJIEKYJI, TCIUIOBOE IBMKCHME aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMS BEILECTBA,
KpUCTANINYECKUE U amMOp(HbIe Tesla, HACBHIIIEHHBIH M HEHACBHIIEHHbIM Map, BIAXXHOCTb
BO3JyXa; TEMIIEPAaTypa, BHYTPCHHsS OHEPrus, TEIUIOBOM JBUIATElb; JJIEMEHTAPHBIN
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ANEKTPUUECKUN 3apsifl, JIEKTPUUYECKOE TMOJie, MPOBOAHUKH U AUDIIEKTPUKHU, TMOCTOSHHBIN
INEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nuyaTh SIBIEHUS TOCJIE MPEABAPUTEIBHOrO OOCYXKACHUS C MeAaroroM (TEIIoBOE
pacmmpeHue/cxkatue, Terionepeaada, TEIIOBOE PaBHOBECUE, CMAuMBaHUE, KalUJUISPHBIC
ABJICHUSI, WCIIApeHHe, KOHJEHCAllusl, IUIaBlieHHe, KpUCTauIM3anus (oTBepAeBaHUE),
KHIICHUC, TCIUIONICPpEaAada (TCHHOHpOBOI{HOCTB, KOHBCKIIMA, I/I3JIY‘-ICHI/IG); QJICKTpU3anus TClI,
B3aMMOJICIICTBHE 3apsA0oB, JEHCTBUS OJEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHUE,
B33HMOI[€I>1CTBH€ MAar"HuToB, IIGfICTBHG MAarHuTHOrO 110Jid4 Ha OPpOBOAHHUK C TOKOM,
JJIEKTPOMArHuTHasE WHAYKLHUSA) MO OMHMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JTaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh C IIOMOLIbIO TM€Jarora MpPOSBICHHE HW3YYEHHBIX (PU3NUYECKUX SBICHUN
B OKpYXKalollleM MHpE, B TOM uucie (PU3UYECKUE SIBJICHHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSDKEHHE U KalWULIPHBIE SABJICHUS B IPUPOAE, KPUCTALIBI B IIPUPOLE, HU3IIyYECHHUE
ConHua, 3amep3aHue BoJJ0EMOB, MOpCKHe Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, UHEsI, CHETa;
SJICKTPHUYCCKUC SBJICHUA B aTMOC(I)epe, QJICKTPHUYCCTBO JKHMBBIX OPraHU3MOB; MArHUTHOC
noJyie 3eMiu, Apeid TMOJFOCOB, POJIh MAarHUTHOTO TOJISI JUIA JKU3HU Ha 3emiie, MOJSPHOE
CHUSIHME; TpPH HTOM TNEPEeBOJIUTh NPAKTUYECKYI0 3ajady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NYECKUX SBJICHUII;

OMUCBIBATL IIOJ PYKOBOACTBOM Iicaarora ¢ 06Cy)KI[€HI/IeM IJIaHa pa6OTBI HU3YYCHHBIC
CBOMCTBa Ten W (PU3UUECKHE SIBICHHUS, UCHOJb3Ys (U3NUYECKUE BEIMYMHBI (TEMIepaTypa,
BHYTPCHHSAA S3HCPrusd, KOJIMYCCTBO TCIJIOTHI, YACIbHAA TEIJIOEMKOCTD BCIICCTBA, YACIbHAA
TEIUIOTa IUIABJICHUS, ylAeidbHas TEIJIoTa MapooOpa3oBaHMs, yleibHas TEIIoTa CropaHus
TOIIMBA, KOY(DPHUIMEHT TMOJE3HOTO JCWCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAs
BJIQXKHOCTh BO3JlyXa, JJIEKTPUYECKUU 3apsi, cujia TOKa, SJIEKTPUYECKOEe HaNpsDKEHUe,
COIIPOTUBJICHUC TIPOBOAHHKA, YIACIBHOC COIIPOTUBJICHHUC BCIICCTBA, pa60Ta 1 MOIIHOCTH
JNIEKTPUYECKOTO TOKA); MPU ONHCAHUU MPABWIBHO TPAaKTOBAaTh C MOMONIbIO Iefarora
(1)H3HHGCKHI>’I CMBICJI HCIIOJIb3YCMbIX BCJIUYHNH, 0603Ha‘-ICHI/ISI U C€IOUHUIBI (1)I/I3I/I‘-I€CKI/IX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMUHMHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH IpahuKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEINUMH;
ONpeAeNATh IOClie MPEIBAPUTENBLHOTO OOCYXKIEHHS C T[eJaroroM CBOIcTBa  Ted,
dusnyeckue SBICHHUS U MPOLECCHl, HCIOJIb3YysS OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM CTPOECHHS BEILIECTBA, MPUHLIMII CYNEPHO3ULMU Mojied (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH OMa JJIs ydacTka LEMNH, 3aKOH
Lowcoyna—/lenya, 3aKOH COXpPAaHEHMs] DSHEPruM; INPU OTOM HAXOAUTh CJIOBECHYIO
GbopMyTUPOBKY 3aKOHa W €ro MaTeéMaTH4YecKoe BBIpaXEHHE C Omopoil Ha 1udpoBbIe
o0pa3oBaTeNbHbIE PECYPCHI;

COOTHOCHUTBH TOJ KOHTPOJIEM IeJarora pu3ndeckue mpoLecchl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, P IMOMOIIHU Teaarora
BBIABJIATH MPUYINHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH O6’b$ICHCHI/Ie 3 1—2 JOrMYecKux I1aroB
C ormopoil Ha 1-2 W3y4EeHHBIX CBOMCTBA (PM3MYECKHUX SBJICHHUM, (PU3UUCCKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

peliath THUIIOBBIE pacu€THbIC 3aJayu B |—2 JEHCTBUSA C ONOpPOHM HA aIrOPUTM,
IpeBapUTENbHO pa300paHHbI COBMECTHO C MEAAroroMm, MCHOJb3Ys 3aKOHBI U (HOPMYIIHI,
CBA3BIBAOIIHNEC (I)I/I3I/I‘IGCKI/IG BCJIMYHHBI: HAa OCHOBC aHAJIM3a YCJIIOBUA 3aJla4d 3allMChIBATH
KpaTKO€ YCJIOBUE, BBISBIIATH HEJJOCTATOK JaHHBIX JJIs PELIECHUS 3a7aui, BEIOUpaTh 3aKOHBI U
dopmyIbl, HEOOXOIUMBIE I €€ peIIeHus], IPOBOJUTH PAacUEThl U CPAaBHUBATH MOJTYYEHHOE
3HaYeHHe PU3NUECKON BEJMUNHBI C U3BECTHBIMH JIaHHBIMH;

UMETh TPEACTaBICHUE O MpoOiieMaxX, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX
MCTOHOB IIOCJIC MPEABAPUTCIIBHOTO 06CY)KI[CHI/IH C neaaroroM; HCIOJBb3Yys OIIMCAHUC
UCCJIEIOBAHMSI, BBIICNISATh IPOBEPSEMOE MPEANOIOKEHHE, OLEHUBATh IPaBUIBHOCTh
MopsaKa nmpoBCACHUA UCCICAOBAHUA, NCIIATh BBIBObI,
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yYMETh HaxXOJUTh C HCIOJb30BaHHEM LU(POBBIX 00pa30BATEIBHBIX PECYPCOB OIBITHI MO
HaOII01eHUIO (PU3UYECKUX SBJICHUN WIN (PU3MUYECKUX CBOMCTB Tel (KalMJUISIPHBIC SIBICHHUS,
3aBHCHUMOCTh JIaBJICHUS BO3AyXa OT ero oOb&Ma, TeMIlepaTypbl; CKOPOCTH Ipoliecca
OCTBIBAHUS/HATPEBAHUSA TpPH  M3IYYEHHH OT I[BETa  H3JIy4YalOIIeH/TOrI0Maonei
MOBEPXHOCTU; CKOPOCTh HCIAPEHHUsS BOABI OT TEMIIEpPAaTypbl >KUIKOCTH U IUIOIIATU €&
NOBEPXHOCTU;  DJEKTpU3aluusi Te€I U  B3aUMOJEHCTBUE  DJJIEKTPUUECKUX  3apsJIOB;
B3aMMOJICIICTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJlM3alllsi MAarHUTHBIX MOJEH MOCTOSHHBIX
MarHuTOB; JIEUCTBUSI MATHUTHOTO TOJISl HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  BJIEKTPOJABUTATENSl MOCTOSHHOTO TOKa): (OpMynIHpoBaTh MpOBEpsieMble
NPENOI0KEHUs, cOOMPaTh YCTAHOBKY W3 MPEUIOKEHHOI0 O0OpYAOBaHHUsS C OMOpOW Ha
CXEMY; OIUCHIBATh X0/ OMbITa U (POPMYIHPOBATH BBIBOJBI 101 PYKOBOACTBOM II€1arora;
UMETh NPEJCTABICHUS O U3MEPEHHUU TEMIEpPaTypbl, OTHOCUTEIBHON BIIAKHOCTH BO31yXa,
CHJIBI TOKa, HAaNpsDKEHHS C HCIHOJB30BAHMEM AHAJIOTOBBIX MNPUOOPOB M JAaTYMKOB
bu3nyecKux BENIWYMH; NpPU TOMOIIM MeJarora CpaBHUBATh PE3YyJIbTaThl U3MEPEHHH C
y4€TOM 3aJaHHOM aOCOJIIOTHOW MOTPEIIHOCTH;

MPOBOJAUTH COBMECTHO C II€IarOroM HCCIIEOBaHUE 3aBHCUMOCTH OJHOH (pu3mueckoit
BEJIMYMHBl OT JIpyrod € UCIOJb30BAaHUEM  MPSAMBIX  HM3MEPEHUM  (3aBUCHUMOCTH
COIPOTHUBIICHUSI TPOBOJHUKA OT €r0 JUIMHBI, IJIOUIAN MOIMEPEYHOI0 CEUYEHUS U YACIbHOTO
CONPOTHBIICHUSI BEIIECTBA IIPOBOAHMKA; CHJIBI TOKA, MIYLIErO0 4Yepe3 IPOBOAHMK, OT
HaNpsDKEHUsT Ha TPOBOJHHUKE; HCCIEIOBAHUE TOCJIEI0BAaTEIbHOTO U IMapajiebHOrO
COCJMHEHUI TPOBOJHUKOB): IUIAHUPOBATh MCCIEOBAHUE, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh M3MEPEHHUs MOJl PYKOBOJICTBOM Ielarora, cjienysl NpeyioKeHHOMY IUIaHy,
dbuKcUpoBaTh Pe3yIbTATHI MOJYYCHHON 3aBUCHMOCTH B BHUE TaOIMIl U rpaduKoB, AeTaTh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMs MOCIE 00CYKIEHUS C Me1aroroM;

COOTHOCHTH KOCBEHHbIE€ HW3MEpEHHUs (U3UUECKUX BEIUYMH (yIeNbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHUBIICHUE IMPOBOAHMKA, pab0Ta W MOIIHOCTb AJIEKTPUUYECKOTO TOKa): C
MOMOIIBIO TeJjarora MjiaHupOBaTh U3MEPEHHs, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY,
cleysl IPeAI0KEHHON MHCTPYKIIMH, U BBIUUCIISITh 3HAUEHNUE BEIIMUNHBL,

coOJr01aTh TIpaBuiIa TEXHUKHA 0€30MacHOCTH IIpH paboTe ¢ J1abopaTopHbIM 000PYyI0BaHUEM
nociie MpeBapUTEILHOT0 00CYKICHHUS C TIe1aroroM;

COIOCTABJIATh C TIOMOINBIO TMeAarora MPUHLUUOBI JEHCTBUS HW3YYEHHBIX MPUOOPOB
Y TEXHUYECKUX YCTPONCTB C OMOPOH HAa MX ONHUCAHMs (B TOM 4YMCIIE: CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIepMETP, BOJBTMETP, CUETUHK DIIEKTPUUECKON
SHEPIHUH, HIEKTPOOCBETUTEIbHbBIE IPUOOPHI, HarpeBaTeIbHbBIE IECKTPONPUOOPHI (TIPUMEPHI),
JNEKTPUYECKUE MPEAOXPAHUTENN; IIEKTPOMArHUT, 3JIEKTPOJBUTATEIh MOCTOSHHOTO TOKA),
UCTIONIBb3Ysl METOAMYECKHE MaTepHalibl O CBOMCTBAX (PM3MUECKUX SBICHUN M HEOOXOIMMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJIE MPEIBAPUTEILHOTO OOCYKICHUS C MEAaroroM MPOCThIE TEXHHUYECKUE
YCTPOMCTBA W M3MEpUTENbHbIE TPUOOPHI 0 CXeMaM M CXEMaTHYHbIM pPHCYHKaMm
(KUIKOCTHBI TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETP, JBUTATENh BHYTPEHHETO
CrOpaHHs, DIJIEKTPOCKOI, PpEeOCTaT); COCTaBIATb CXEMbl DJJIEKTPUUYECKUX Ieled ¢
MOCIEOBATENbHBIM U MapajUIeNIbHBIM COCJUHEHHEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HAUCHHSI FTIEMEHTOB JIEKTPUYECKHX IICTICH;

MPUBOJIUTH MPUMEPBI/HAXOAUTHh HH(GOPMALIMIO O IPUMEpaxX MPAKTUUYECKOTO MCTOIb30BaHUS
bu3NYEeCKUX 3HAHWUN B TIOBCEAHEBHOW JKM3HU [JIsi oOecredeHus: 0e30MacHOCTH TIpH
oOpamieHnn ¢ mnpubOpaMH M TEXHUYECKMMM YCTPOHCTBAMM, COXPAHEHHUS 310pPOBbHA
U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPYIKaIOLIEeH Cpeie;

OCYILECTBIISATH C MOMOIIBIO NeJarora Mouck HHGopMauu GU3NIECKOro CoAepkKaHus B CETH
HHtepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHUW W IYTEM CpPaBHEHUS JOIOJIHUTEIBHBIX
MCTOYHUKOB BBIAEATH HHPOPMALNIO, KOTOPasl SIBISIETCSA IPOTUBOPEUUBOI HITU MOKET OBITh
HEJIOCTOBEPHOM;
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UCIIOJIb30BaTh MpPHU BBIIOJHEHUH YYEOHBIX 3a/aHUil OTOOpaHHYIO IEIaroroM Hay4HO-
HOMYJSIPHYIO JIUTEPATypy (U3NUYECKOTO COJACpXKAaHMS, CIIPABOYHBIC MaTEpHajbl, PECypChl
cetu MHrepHer; BnageTh mNpuEMaMH KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs
UHpOpMALMM W3 OJHOM 3HAKOBOH CHCTEMBI B JpPYIyl0 C ONOpOW Ha airoput™M H
YTOYHSIOIIME BOIIPOCHI N1E€arora;

co3/aBaTh MOJ PYKOBOJCTBOM Iefiarora ¢ OOCYKICHHEM IUIaHa paboTbl MUCbMEHHBIE U
KpaTKHEe YCTHBIE COOOIIeHus, 0000mmas HWHPOPMAIUIO W3 HECKOJbKMX HCTOYHUKOB
(¢u3uUecKOro copepikaHusi, B TOM YHCJe MyOJIMYHO MPEACTABIATh PE3YIbTAThl MPOSKTHON
WIH HCCIENOBATEIILCKON AEATEIBHOCTH; MPU 3TOM I'PAMOTHO HCIOJIB30BATH W3Y4YCHHBIN
NOHSATUIHBIN anmapaT Kypca (U3HUKH, COITPOBOXKAATH BBICTYIUICHUE MPE3EHTALNEH;

IpU BBIOJHEHUH YUYEOHBIX INPOEKTOB U MCCIENOBAHUN (PU3MYECKMX MPOLECCOB IO
PYKOBOJICTBOM II€Aarora pacrlpeieisaTh OO0s3aHHOCTM B TIpPyNNE B COOTBETCTBHU C
IIOCTaBJIEHHBIMU 33J1a4aMM, CJIEIUTh 32 BBIIIOJHEHUEM IlJIaHa JEHCTBUN M KOPPEKTUPOBAThH
€ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTb TI'PYIIbI; BBICTpaUBATh
KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

9 KJIACC

[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaThb C(HOPMHUPOBAHHOCTH Y

00yYaromuxcst yMeHHUH:

OPUECHTHUPOBATHCS B MOHATUSAX W ONIEPHPOBATH UMM Ha 0A30BOM YpOBHE: CHCTEMa OTCUETA,
MaTepuaibHas TOYKA, TPACKTOPHUS, OTHOCHTEIBHOCTh MEXAaHHYECKOTO JBIDKCHHS,
nepopmanust  (ymnpyras, IUIaCTHYECKasi), TPEHHE, YeHmpOCmpemumenbHoe YCKOpeHue,
HEBECOMOCTh W TIEPETPY3KH; IIEHTP THKECTH; aOCONIOTHO TBEPAOE TEJO, ICHTP THKECTH
TBEPIOTO Tela, pPABHOBECHE; MEXaHMYECKHE KOJeOaHUS U BOJIHBI, 3BYK, WH(Pa3BYK
U YIIBTPa3BYyK; OJJICKTPOMArHUTHBIC BOJHBI, IIKajla OJJIEKTPOMAarHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JAlIbHO30PKOCTb, CHEKMpPbl UCHYCKAHUS U no2iowjeHus; anbga-, 6erta- u
raMMa-M3JIy9eHUs], H30TOIIbI, SiACPHAs SHEPTeTHUKA;

COOTHOCHTbD SIBJIIGHUS TOCTIE€ TPEABAPUTEIHHOIO 00CYKICHHS C NIe1aroroM (paBHOMEpPHOE U
HEPaBHOMEPHOE  MPSMOJMHEHHOE  JBWKCHHE, PABHOYCKOPEHHOE  MPSIMOJIUHEIHHOE
JBW)KEHUE, CBOOOJHOE TaJlcHHE TeJl, paBHOMEPHOE JBWKCHHE 110 OKPYXKHOCTH,
BSaHMOﬂeﬁCTBHe TCJI, PCAKTUBHOC JIBUKCHHC, KOHGG&TCHBHOG JABHUXKCHHUEC (3aTyxaIOH_[I/I€ )41
BBIHY)KJICHHBIC ~ KOJICOaHUs1), PpE30HAHC, BOJHOBOE JIBIDKCHHE, OTpPaK€HHE 3BYKa,
PSIMOJIMHEHHOE paclpoCcTpaHEHUE, OTPAKEHUE U MPEIIOMIICHHUE CBETa, MTOJIHOE BHYTPEHHEE
OTpaKEHHE CBETa, Pa3IoKeHUE OEJIOro CBEeTa B CIIEKTP U CIOKECHUE CIIEKTPAIbHBIX IIBETOB,
AUCTICPCHA CBCTA, CCTCCTBCHHAA PAaJJMOAKTHBHOCTb, BOSHUKHOBCHUC JIMHEUYaTOro CIICKTpPa
U3JTY4YCHHUSI) 110 ONHCAHWIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh C TIOMOIIBIO TIEarora MpOSIBICHHE W3YYCHHBIX (U3UYECKUX SBICHUN
B OKpYJKaromeM Mupe (B TOM 4ucie (U3NYeCKHe SBICHUS B IPUPOIC: MPUIMBBI U OTJIMBEI,
JOBHUKCHUEC IIIIAHCT CoiHeuHon CUCTCMbI, PCAKTHBHOC ABHUXCHUC KUBLIX OpPTraHHU3MOB,
BOCTIPHSITHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICCHUE, CEHCMHUYECKHE BOJHBI, I[YHAMH, 3XO,
OBCTa TCJI, OINTUYCCKHUC HABJICHUA B IPUPOIC, 61/IOJIOFI/I‘-I€CKOC I[efICTBHC BHUAUMOTIO,
yIbTPaduOIETOBOTO U PEHTTEHOBCKOTO HM3JIYUYCHHH; €CTECTBEHHBIH paHMOaKTHBHBIN (OH,
KOCMHUYECKHE JIy4M, pPaJUOAKTUBHOE U3JIy4CHHE IPUPOAHBIX MUHEPAJIOB; [EHUCTBUE
paZMOAKTHBHBIX W3JIYYCHWH HAa OpPraHM3M 4YelOBEeKa), MPU 3TOM IMOJ PYKOBOICTBOM
mefarora IEpeBOAMTH MPAKTHUYECKYIO 3alady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA/MpU3HAKH (PU3NUECKUX SBJICHUM;

OMMUCBIBATL IIOJ PYKOBOACTBOM Iicaarora ¢ 06CY)KI[€HI/IGM IJIaHa pa6OTBI HU3YYCHHBIC
CBOWCTBA TeNl U (PU3MUECKUE SIBJICHUS, UCMONb3yd (PU3MUECKUE BEIUYUHBI (CpeiHss U
MTHOBEHHAsi CKOPOCTh Tejla MPH HEPaBHOMEPHOM IBW)KCHUH, YCKOpPEHHE, MepeMelleHue,
IIyTh, YIJIOBas CKOPOCTb, CHWJa TPEHWSA, CHIA YIPYrOCTH, CHIA TKECTH, YCKOpPEHHE
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CBOGOIIHOFO naacHus, BEC TCJIa, UMITYJIbBC TEJia, UMITYJILC CHJIIbI, MCXaHUYCCKas pa60Ta )41
MOIIIHOCTh, MOTEHLMAJbHASI DSHEPTUs Tejla, NOJIHATOTO HaJl MOBEPXHOCTHIO 3EMJIH,
MOTCHIMAJIbHAs SHCPTUA coxaTon MMPYXUHbI, KHHCTUYCCKAA SHCPTHUA, [TOJIHASA MCXaHUYCCKasA
SHEpPrus, MepHoJ U YacToTa KojieOaHW, NJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBCTA, MMOKA3aTCJIb MPCIOMIICHUSA cpezu:l); Ipu OnucCaHuu C MOMOLIBIO YUUTCIIA
MPAaBWIBHO TPAKTOBATh (PU3UYECKHII CMBICI HCIHOJB3YEMBIX BEIUYMH, OOO3HAUEHUS U
CAUHUIIBI (1)PI3PI‘-ICCKI/IX BCJINYHUH, C OHOpOfI Ha MCTOAMYCCKUX MATCpUAl HAXOAUTH
dbopMyIbl, CBSI3bIBAIOIINE JAHHYIO (DU3MYECKYI0 BEJIWYUHY C JPYrUMH BeIMYHWHAMU,
CTPOUTH TpaMKU U3YUECHHBIX 3aBHCUMOCTEH (PH3NUECKUX BEIHYUNH;

XapaKTepu30BaTh IOCJE MPEIBAPUTEILHOTO OOCYKIEHHUS C TelaroroM CBOMCTBa Tell,
dusnyeckue SBICHHUS M MPOLECCHl, HUCIONB3YyS 3aKOH COXPAHEHUS OHHEPruM, 3aKOH
BCCMHUPHOI'0 TATOTCHUA, MNPUHOUII CYHNCPHO3UIIMHA CHUJI, TMPUHLOUIT OTHOCHUTCIBHOCTHU
[anunes, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAXEHUS U
MMPCJIOMJICHUA CBCTA, 3dKOHBI COXPAHCHUA 3apsAJ0BOro M MaCCOBOTO YUCCIT MPpU ANCPHBIX
peakuusax; Mpyu 3TOM HAaXOJUTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTH4eCcKoe
BBIPQXXCHHE C OTIOPOH Ha MU POBBIE 00pa30BATEIBHBIE PECYPCHI;

COOTHOCHUTBH TOJ KOHTPOJIEM IeJarora pu3nyeckue mpoLecchl U CBOMCTBA TeJl, B TOM YHCIIEe
U B KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH MPU MTOMOIIU
neaarora MpUYIUHHO-CICACTBCHHBIC CBsA3H, CTPOUTH OGT;SICHGHI/IQ n3 2—3 JOrHMYECKHUX
I1aroB ¢ ONOPO# Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUM, (PU3NIECKUX 3aKOHOB
WJI 3aKOHOMEPHOCTEM;

peliath THUIIOBBIE pacu€THbIC 3aJayu B |—2 JEHCTBUSA C ONOpPOM HA aJITOPUTM,
NpeBapUTEeNIbHO  pa300paHHBIE COBMECTHO C, HCHONb3YysSd 3aKOHBI M (POPMYIIBI,
CBs3bIBaONIME (DM3MUECKHE BEIMYMHBI: HA OCHOBE aHA/IM3a YCJIOBHS 33/1a4d 3allMChIBATh
KpaTKOC YCIIOBUC, BbISBJIATH HCAOCTAIOIIHUEC WA I/I36BITO‘-IHI>IG JaHHBIC, BI:IGI/IpaTB 3aKOHBI N
dbopMyIbl, HEOOXOAUMBIE ISl PEIICHHUs, MPOBOJUTH PAcUEThl U OLEHUBATh C MOMOIIBIO
YUUTENS PEATMCTHYHOCTD TOJTYY€HHOTO 3HaYeHUs (PU3NUECKOM BETHMUNHBL;

UMETh MpeACTaBiIeHHE O MpobieMax, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOUIN (HU3HUYECKUX
METOJIOB; MCIOJIb3Yysl ONMHMCAHHE HCCIIEOBAHMS, MOCJE MPEIBAPUTEIHLHOTO OOCYKICHHS C
neaaroroM BBIACTATE IMPOBCPIACMOC MPCAINOJIOKCHUC, OLICHUBATL MPABUIILHOCTL MNOPAJIKa
MPOBEJCHUS MCCIEA0BaHNUs, AeNaTh BBIBObI, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOIEHUIN
U OIIBITOB;

YMETh HaxXOJIUTh C HCIOJB30BaHHWEM IH(PPOBBIX 00pa30BaTENBHBIX PECYPCOB OIBITHI I10
HaOMIOACHUIO (PU3MYECKUX SBICHUN WM (DU3HMYECKUX CBOMCTB TeNl (M3ydeHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHWs HHEPruu; 3aBHCHUMOCTh Tepuojaa KoJjeOaHui
NPYKUHHOTO MasTHHKA OT MacChl Ipy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MalbIX KOJEOaHUH; MPSIMOJIMHEHHOE pacIpOCTpaHEHHWE CBETa, Pa3IOKECHHE
0enoro cBeTra B CHEKTP; M3YUEHHE CBOICTB M300pa’keHUSI B IUIOCKOM 3€pKajie U CBOMCTB
MU300pakeHHsI TIpeIMeTa B cOOMparoleil JIuH3e; HAONIOJCHNE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYUYCHHsI): CaMOCTOSTEIHPHO COOMpATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
0o0OpyJOBaHUS C ONOPOM Ha CXEMy; ONMCHIBAaTh XOJ ONbITAa M €ro pe3yJbTaThl,
(dbopMynupOBaTh BBIBOJIBI 11O PYKOBOJCTBOM I€arora;

IPOBOJIUTH MPU HEOOXOIUMOCTH CEpHIO MPSAMBIX U3MEPEHUH, ONpeesisis CpeJHee 3HaUCHHE
U3MEPSIEMON BEIMYHMHBI ((OKycHOe paccmosHue cobuparowel auH3bl);, 0OOCHOBBIBATH
BBIOOp crioco0a U3MEPEeHUsI/M3MEPUTEITLHOTO TTPHOOpa;

MMpOBOAWUTL COBMCCTHO C IMEAaroroM HCCJICAOBAHUC 3aBUCHUMOCTEN (I)I/I3I/I‘-I€CKI/IX BCIIMYNH
C UCNOJb30BAaHUEM IMPSAMBIX M3MEPEHMH (3aBUCUMOCTb IIYTH OT BpPEMEHM IIpU
PaBHOYCKOPEHHOM  JBW)KEHMH 0€3 HavyalbHOM  CKOpPOCTH; TmepuoAa  KojeOGaHui
MAaTCMAaTUYCCKOIr0O MasTHUKA OT NJIMHBI HUTU; 3aBUCUMOCTH YIJIa OTPAXKCHUA CBCTA OT yIJiad
NaJicHus M yIiia MpejoMJICHUs] OT yriia MaJeHusi): mociie o0CyXJIeHus Mo pyKOBOJICTBOM
nejarora IJIaHUPOBATh HCCIIEAOBaHHE, COOMpPATh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTAThI
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MOJTyYEHHOW 3aBHUCHUMOCTH (DU3MUECKMX BEIWYMH B BUAE TaONMUI] U TpaduKOB, IENaTh
BBIBO/JIBI 110 pE3yJIbTaTaM UCCIIEIOBAHMUS;

COOTHOCUTH KOCBEHHBIE U3MEPEHUsT (PUINICCKUX BEIIHMUUH (CPEIHSISI CKOPOCTh U YCKOPEHUE
Tela MPU PABHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO TaJCHHUs, XKECTKOCTh
NPYXUHBI, KOOPPUIMEHT TPEHUSI CKOJIBKEHUSI, MEXaHU4YecKas paboTa U MOIIIHOCTh, YaCTOTa
U Tepuoj] KoJeOaHWH MaTeMaTU4YEeCKOrOo W MPYKUHHOTO MAasSTHUKOB, ONTHYECKAas CHIIA
cobuparomel JIMH3BI, PATUOAKTUBHBIA (OH): C TIOMOIIBIO TieJarora IUTAHUPOBATH
U3MEpEHUs; COOMpPaTh IKCIEPUMEHTATBHYIO YCTAHOBKY M BBITIONHSATH U3MEPEHHUsI, CICIys
NPEUIOKEHHOW HWHCTPYKIUU; BBIUMCIIATH 3HAUYEHHWE BEJIMYMHBI U aHAIM3UPOBATh
IIOJIYYEHHBIE PE3YIIbTAThI C YUETOM 3aJaHHOU MTOIPELIHOCTH U3MEPEHUN;

coOr01aTh TIpaBuiIa TEXHUKHA 0€30MacHOCTH TIPpH paboTe ¢ 1abopaTopHbIM 000PYyI0BaHUEM
1ociie MpeBapUTEILHOT0 00CYKICHHUS C TIe1aroroM;

COMOCTABJIATh C TIOMOIIBIO TIEJarora OCHOBHBIC MPHU3HAKA WU3YYCHHBIX (DU3HUECKUX
MoJieJIeil: MaTepuaibHas TOUKa, a0COIOTHO TBEPIOE TEN0, TOUCUHBIH UCTOUYHUK CBETa, JIyY,
TOHKasl JIMH3a, TUIAHEeTapHAass MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sifipa C OTMOPOi
Ha METOAMYECKHUE MaTepUaJbl;

XapaKTepU30BaTh MOCTE MPEABAPUTEIHLHOTO OOCYXKICHHUS C TIEAAroroM MPUHIUIIBI TEHCTBUS
W3YYCHHBIX IPUOOPOB M TEXHHUECKUX YCTPOMCTB C OMOPOM HA MX OMUCAHUs (B TOM YHCIIE:
CHOUJOMETpP, HAaTYUKHU I[OJIOKEHUS, PACCTOSIHUS M YCKOPEHHS, pPaKeTa, H5XOJOT, OYKH,
nepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, TO3UMETp, Kamepa
Bunbcona), ucnonb3ys nugposbie 00pa3oBaTebHbIC PECYPCHI,

UCIIOJIb30BaTh TOJ] PYKOBOJCTBOM IEJarora CXeMbl U CXEMaTUYHBIC PUCYHKH H3y4EHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX TMPOIECCOB MPHU
pelieHny y4eOHO-PaKTUYECKUX 3aJ1au; ONTUYECKUE CXEMbI JUIsl TOCTPOCHUS N300pakeHU
B TUTOCKOM 3€pKajie U COOMPArOIIeH JTHH3E;

MPUBOJIUTH MPUMEPBI/HAXOAUTh HH(GOPMALIMIO O IPUMEpaxX MPAKTUUYECKOTO MCTOIb30BaHUS
bu3MYEeCKUX 3HAHWUN B TIOBCEAHEBHOW JKM3HU [JIsi oOecrmedeHus: Oe30MacHOCTH TIpH
oOpamieHnu ¢ mpudboOpaMl W TEXHHYECKUMH YCTPOHCTBAMH, COXPAHECHHS 3I0POBBS
U COOJIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYIKaIOLIEH Cpee;

OCYIIECTBIISITh  TOJ] PYKOBOJCTBOM Iefarora Towck wuHpopMmanuu  (HU3HIECKOTO
colepkaHuss B ceTd VIHTepHET, CaMOCTOSTENbHO (OpPMYIHPYS TOUCKOBBIM 3ampoc,
HaXOJUTh NYTHU OMNPENEICHUS JOCTOBEPHOCTH TMONYYeHHOH HH(OpPMAalMM Ha OCHOBE
UMEIOIINXCS 3HAHUN U JTIOTIOJTHUTEIIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TPU BBIMOJHEHUH YUEOHBIX 3aJlaHuil OTOOpAaHHYIO IE€JaroroM Hay4Ho-
HOMYJSIPHYIO JUTEPaTypy (U3MUECKOro COIepKaHHs, CIPABOYHBbIE MaTE€pHAIbl, PECYpPChI
cetn VIHTepHeT; BIageTh NpUéMaMud KOHCIEKTUPOBAHUS TEKCTa, TMpeodpa3oBaHUS
uHpOpMalMi W3 OJHOM 3HAKOBOM CHUCTEMBI B JPYTYIO C OIOPOM HA aNTOPUTM H
YTOYHSIIOIINE BOMPOCHI MEJarora; Co3AaBarh MoJ PYKOBOACTBOM Tenarora ¢ 00CyXIeHueM
IU1aHa paboThl MMCbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIMH U3 HECKOJIBKHUX
UCTOYHUKOB (PU3UUYECKOTO COJACPIKAHUS, MyOIMYHO MPEACTABIATh PE3YNbTAaThl MPOCKTHON
WIM HCCIIEeIOBATENIbCKON AESITENTbHOCTH; MPH 3TOM T'PAMOTHO HCIIOJIb30BATh W3YYEHHBIN
MOHSATUMHBIN ammapar H3y4aeMmMoro paszuena (U3WKH U COMPOBOXKAATH BBICTYILICHUE
MPE3CeHTAMEH ¢ YIETOM OCOOCHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHME C YKASAHUEM KOJIMYECTBA
AKAJIEMUYECKHUX YACOB, OTBOJIJUMBIX HA OCBOEHUE KAK/IOW TEMbI

/1

HaumenoBanue pa3ienoB u
TE€M MPOTrpaMMBbI

YUYEBHOI'O ITPEJIMETA.
7 KJIIACC
KonuduecTBo yacoB
Bceero EEE(T;E(T);LHH le'lgzgz?;ecm

DnekTpoHHbIe (IU(POBHIC)
00pa3oBaTeIbHbIC PECYyPCHI

Paszgea 1. ®u3uka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUpa

1.1 | ®usuka - HayKa O oze 2 bubnuorexa [JOK
‘ PO T YRR © TIPEPOR https://m.edsoo.ru/7f416194
bubnmnoreka [JOK
12 | Drsecine emrm ’ : https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUHBII METOL 5 1 bu6motexa [IOK

ITO3HaHUA

https://m.edsoo.ru/7f416194

Uroro no pazgeny

6

Pa3nen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOCHNH BelleCTBA

bu6mmoreka [JOK

2.1} Crpoenue semectsa ! https://m.edsoo.ru/7f416194
2.2 fzﬁ‘;@}mg HTBI/I 4acTu 2 1 bubmorexa LIOK
' SAMMOJICHCTBHE HaCTHI https://m.edsoo.ru/7f416194
BeIeCTBa
23 ArperaTHble COCTOSTHUS > Bbu6mmorexa LIOK
' BeICCTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJ
bu6mmoreka [JOK
3.1 Mexanuueckoe ABIKeHue 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 | Muepums, Macca, IOTHOCTE | 4 ! https://m.edsoo.ru/7f416194
Bubnunorexa [JOK
3.3 | Cuna. Buner cun 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjieHre TBEPABIX TeJl, )KMIKOCTEl U ra3oB
41 | mamnens repymim renavn, | 3 BuGmorerca LIOK
) ’ https://m.edsoo.ru/7f416194
JKUAKOCTSAMH M razaMu
bu6mmoreka [JOK
4.2 | Masnemne xumcocTu > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 | AmmochepHoe naienne 6 https://m.edsoo.ru/7f416194
4.4 JleicTBYE KUIKOCTH U raza 7 1 3 Bbutnnorexa [JOK
' Ha TIOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
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Pa3nea 5. PadoTa 1 MOIIIHOCTh. DHEPIrus

Bubnunorexa [JOK
31 Pabora n mommocts, 3 ! https://m.edsoo.ru/7f416194
Bubnunorexa [JOK
>-2 | Tpocteie mexanmsmet > ! https://m.edsoo.ru/7f416194
Bbubnunorexa [JOK
3-3 | Mexammieckas sneprus 4 ! ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO 68 3 12
OB I1O ITPOI'PAMME
8 KJIACC
KonuuectBo uacos
No HanmMenoBanue pa3nenoB u DnekTpoHHbIe (IU(POBHIC)
n/0 | TeM MpOTrpaMMbI Bcero Kontponer | Ilpaxtiec 00pa3oBaTeIbHbIC PECyPCHI
bie paboOThl | KHe PabOThI
Pa3gen 1. TensioBbIe sIBJICHUS
CTDOCHIE 1 CBOMCTRA Bbutnuorexa [JOK
1.1 TPOCHHC 1 CBOMCTS 7 https://m.edsoo.ru/7f4181c
BEIECTBA .
bub6mmoreka [JOK
1.2 | TemoBble MpoLECCHI 21 1 5 https://m.edsoo.ru/7f4181c
c
Hroro no pazneny 28
Paznen 2. DiekTpryecKue H MATHUTHBIE SIBJICHUSI
DIIEKTPUIECKUC 3aPSIBI. bubmuoreka [IOK
2.1 3apspKeHHBIC Tela U UX 7 1 https://m.edsoo.ru/7f4181c
B3aMMOZEHCTBIE €
ITocToAHHBIN 3NIEKTPUYECKUNA bubmorexa IIOK
2.2 ToK p 20 1 7 https://m.edsoo.ru/7f4181c
S
bub6mmoreka [JOK
2.3 MarHuTHbIC SBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
[§
DIIeKTpOMarHuTHas bubmorexa [IOK
2.4 p 4 https://m.edsoo.ru/7f4181c
HMHAYKLIUS .
Hroro no pazneny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB 68 3 145

I10 ITPOI'PAMME
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9

KJIACC

/1

HaumenoBanue pa3jenoB u
TE€M MPOTrPaMMBbI

KonuuectBo yacoB

Bcero

KonTponbu
bie pabOTHI

IIpaxTruec
K#e paboThI

DeKTpoHHBIC (ITU(POBHIEC)
00pa3oBaTenbHBIC PECYPCHI

Pa3zgen 1. Mexannueckue siBJIeHUA

MexaHn4ecKkoe IBIKECHUE U

bubmuorexa IIOK

1.1 10 1 https://m.edsoo.ru/7f41a4a
CIOCOOBI €r0 OIKMCAHUS 5
bu6nmmoreka IJOK
1.2 BzaumoneiicTeue Tel 20 1 3 https://m.edsoo.ru/7f41a4a
6
bu6nmmoreka IJOK
1.3 | 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bu6nmoreka IJOK
2.1 MexaHndeckue Kojieoanus 7 3 https://m.edsoo.ru/7f41a4a
6
bu6nmmoreka IJOK
2.2 | MexaHn4eckue BOJHEL 3ByK | 8 1 3 https://m.edsoo.ru/7f41a4a
6

Hroro no pazneny

15

Pa3nen 3. DjeKTpOMArHUTHOE MOJIE U JJ1eK

TPOMArHUTHBIC BOJIHBI

BJ'ICKTpOMaFHI/ITHOC IoJIc 1

bu6mmoreka IJOK

3.1 6 2 https://m.edsoo.ru/7f41a4a
3JIEKTPOMArHUTHBIC BOJIHBI 6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ IBJICHUS
3 bubmuorexa IIOK
4.1 AKOHBI paCpOCTPAHCHHA 6 2 https://m.edsoo.ru/7f41a4a
cBeTa 5
JIMH3BI 1 ONITHYECKU bubmorexa TIOK
4.2 3 0 cekue 6 3 https://m.edsoo.ru/7f41a4a
pHOOPHI 6
Pasnoxenue 0e10ro cBera B Bubmiorexa HOK
4.3 3 2 https://m.edsoo.ru/7f41a4a
CIICKTP 6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIC SIBJICHUSA
HcnyckaHue U MOIIOLEHUE bubmmorexa LHOK
5.1 Y m 4 1 https://m.edsoo.ru/7f41a4a
CBETa aTOMOM 6
bubmuorexa IIOK
5.2 | CtpoeHHE aTOMHOTO Spa 6 1 https://m.edsoo.ru/7f41a4a

6
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bubmuoreka [IOK
5.3 | SlnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a
6
Hroro 1o pazneny 17
Pa3znea 6. [loBTOpUTEIbHO0-00001IA0IIMIA MOYJIb
[MoBTOpenue u o0oOIICHNE Bubnmnorexa [IOK
6.1 coJiepXKaHus Kypca (pU3UKU 9 2 https://m.edsoo.ru/7f41a4a
3a 7-9 Kknacc 6
Hroro o paznemy 9
OBUIEE KOJIMYECTBO HACOB 102 3 27
11O TTIPOTPAMME
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME YYEBHOI'O IIPEAMETA

» ®usuka, 7 xnace/ [eppimkun A.B., O061mecTBo ¢ orpaHMYEHHON OTBETCTBEHHOCThIO «l31aTenbeTBO
«DK3aMeH»

» ®usuka, 8 xnacce/ [lepeimkun A.B., OOIIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxrmonepHoe obmectBo «M3naTenscTBO «IIpocBemienne»

» ®usuka, 9 knace/ [leppimkud A.B., ['yrauk E.M., O0miecTBO ¢ orpaHu4eHHONW OTBETCTBEHHOCTBIO
«IPODA»; AxnimonepHoe obmectBo «M3narensctBo «IIpocBemenuey

7 KJIACC

1. 3opun H.U. «KontposnbHo-u3mepurensubie Matepuainsl. @usuka. 7 kinace/Coct. H.U. 3opun. — 2-e
u3z.,nepepad. — M.:BAKO, 2021.
2. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE PA0OTHL. —5-€ U3JaHue,-
M.MJIEKCA, 2018.
3. Jykammk B.M. CoopHuK BompocoB u 3aaa4 1o ¢pusuke. 7-9 k. — M.: [Ipocsemenne, 2017. —192c.
4. Mapon A.E. ®usuka. 7 knacc: yuedHOo-MeTouueckoe nocooue/ A.E. Mapon.- M.: Jlpoda, 2011.-
123c.:
5. MunbkoBa P. 1., Usanosa C.B. ®usuka. 7 knacc. Jlaboparopusie padbotel. KoHTpONbHBIC 3a1aHMS. —
Caparos:JIuueit, 2022.

6. [leppimkua A.B. ®usnka. 7 kinacc. YueOHUK 1t 001ieo0pa3oBaTeabHbIX yapexaeHui . M.:JIpoda.
2019

8 KIIACC

1. 3opun H.M. «KonTponbHo-uzMepurenbubie MaTeprainsl. Gusuka. 8 kimace/Coct. H.U. 3opun. — 2-e
u3z.,nepepad. — M.:BAKO, 2018.
2. Kupuk JI.A. ®uznka — 8. Pa3HOYypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE paOOTHI. —5-€
uznanue,- M.MJIEKCA, 2018.

3. Mapon A.E. CamocrosiTenbHbIE U KOHTPOJIbHBIE PaboThI-8 Kiacc 2021 M. [poda
4. Munskosa P.J]., IBanosa C.B. ®u3uka. 8 knacc. Jlaboparopasie paboTel. KoHTpOIBHBIC 3aaHUS. —
Caparos:JIuueii, 2022.

5. Mapon A.E. ®usuka. 8 kiacc: yueoHo-meroandeckoe nocooue/ A.E. Maposn.- M.: llpoda, 2019.-
123c.:

6. Ileppiukuna A.B. ®uznka-8xi 2019 M. [Ipoda
7. ®unonosud H.B. Meroguueckoe mocooue 2018 M. Jlpoda

9 KJIIACC

1. KoHTpOapHBIE U caMOCTOSTENbHBIE Pa0O0THI O pu3uke. 9 kacc: k yueouunky A.B. [lepeimkuna, E.M.
I'ytauk «®usuka 9 xknace» / O.U. I'pomueBa. — M.: U3natenscTBo «IKk3ameny, 2020.

2.Tectol mo usuke. 9 kiacc: k yueoHuky A.B. [lepeimkuna, E.M. I'ytauk «®@usuka 9 kmace» / O.U.
I'pomueBa. — M.: U3narenscTBO «OK3amen», 2016.

3. ®usmka. 9 kinacc. TeMaTnueckue TeCTOBbIC 3a1aHus i1 moarotToBku k ['MA. / aBT.- coct.: M.B.
boiinenko, O.H. Mupomikuna. — Spocnasie: OO0 «Akagemust pazButus», 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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1. bubnuoreka — Bcé o npeamery «Pusuka». — Pexxum moctymna: http:// www.proshkolu.ru
2. BugeoonsITsl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru
3. Enunas komnekius nudpoBeix 00pa3oBaTeIbHBIX pecypcoB. — Peskxum moctyma: http://school-
collection.edu.ru
4. aTepecHble MaTeprallbl K ypoKaM (DU3HMKH 110 TeMaM; TECTHI 10 TeMaM; HaTJISTHbIE IIOCOOHS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. Hudposrie oOpazoBarensHbIe pecypchl. — Peskum moctyna: http://www.openclass.ru
6. DnexTpoHHbIe yaeOHUKHY 1o pusuke. — Pexum mocryna: http://www.fizika.ru
7. ®enepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
8. Murepuert ypok. http://interneturok.ru/ru/school/physics/
9. T'azera «1 ceHntsi6ps» maTepuainsl o ¢usuke. http://archive.1september.ru/fiz
10. Aanmanmu pusmdeckux o0bekToB. http://physics.nad.ru/

30









		2023-10-27T09:06:40+0300
	Брехов Димитрий Анатольевич




