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HOACHUTEJIBHASA 3AIINCKA

OdenepanbHas pabodas mporpamMma Mo Qu3uke IS OOYYAIIUXCS C  3aJCPKKOU
ncuxuueckoro passutusi (mamee — 3I[IP) Ha ypoBHE OCHOBHOrO 0O0ImIero o0pa3oBaHus
MOJTOTOBJICHAa Ha OCHOBe DenepaabHOr0 TOCYIapCTBEHHOTO 0O0pa30BaTENBHOIO CTaHAapTa
ocHoBHOro o6miero oopazoBanus (ITpuka3 Munnpocsenienusi Poccuu ot 31.05.2021 r. Ne 287)
(mamee — ®OI'OC 0OO0O0), DenepanbHONl aZaANTUPOBAHHONW O0OPa30BATEIHHOM MPOTPAMMBI
OCHOBHOTO 001miero oOpa3oBaHusi sl OOyYaIOIIMXCS C OTPAHMYECHHBIMH BO3MOXHOCTSIMU
3n10poBbs (IIpuka3 Munnpocsenienust Poccun ot 24 HosiOps 2022 r. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIero ooOpa3zoBaHUs O ydeOHOMY mpeamery «Dusnka»
(6azoBbIii  ypoBeHb), Konuenmuu mpenogaBaHus yueOHoro nmpenMera «@Pu3nka» B
oOpa3oBaTeNnbHbIX opraHuzauusix Poccuiickoir ®enepanuu, peaau3ylOIIUX OCHOBHBIE
o0mreoOpa3oBarenbHbIe TporpamMmel, DeaepanbHol paboueii mporpaMMbl BOCIIUTAHHS, C YI€TOM
pacrpenielieHHBIX 10  KJjlaccaM TpOBEpsSeMBIX TpeOOBaHMA K  pe3yiabTaraM OCBOCHHUS
®denepanbHON aanTUPOBAHHONW 00pa30BaTEIHLHOM MPOTPaMMBbI OCHOBHOTO OOITIEro 00pa3oBaHus
TSt 0OYJarOIIUXCS C 3a/IEPIKKOH IICUXUIECKOTO Pa3BUTHSI.

O0mas xapakrepucTuka yueOHoro npeamera «@usuka»

VYueOnblit peaMeT «Duznka» SIBIISIETCSA CHUCTEMOOOpa3yIOIM JUTS
€CTECTBEHHOHAYYHBIX MPEIMETOB, IMOCKOJbKY (HU3NYECKHE 3aKOHbI MHUPO3JaHUs SBISIOTCS
OCHOBOI1 coiepaHHs KypCcOB XUMUH, Onosioruu, reorpaduu u actpoHoMun. Ousnka BOOpYKaeT
oOyuaronuxcs HaydHbIM METOJOM MO3HAHUS, TIO3BOJISIOUINM MOIy4aTh 0ObEKTUBHbBIE 3HAHUS 00
OKPYXAIOILIEM MHpE.

[IpenmMer MakcUManbHO HampaBieH Ha (OopMHpOBaHHE HHTEpeca K IPUPOJHOMY U
COITMAIBHOMY MHPY, COBEPIICHCTBOBAaHUE MMO3HABATEIILHON JIeATeIbHOCTH o0ydJaronuxcs ¢ 3I1P
3a CUeT OBJAJCHUS MBICIUTEIBHBIMU ONEpalUsIMU  CpaBHEHHs, OO0OOIIeHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTUPOBAaTh CBOE€ MHEHHE, (OPMUPOBAHHE BO3MOYKHOCTEH COBMECTHOI
NEeSATENbHOCTH.

N3yuenue gusuku crocoOCTBYeT pa3Buthio y oodyyatomuxcs ¢ 3[1P npocrpancTBeHHOTO
BOOOpakeHHs, (YHKIHMOHATHHOW TPAMOTHOCTH, YMEHHS BOCHPUHHUMATh M KPUTHUECKU
aHaAJIM3UPOBATh MH(POPMAIIHIO, MPEACTABICHHYIO B Pa3IMYHbIX (popMax. 3HAYMMOCTh IpeaMeTa
JUIA Pa3BUTHS JKU3HEHHOM KOMIETCHIIMHM OOYYalOUIMXCS 3aKII0YaeTcs B YCBOCHUU OCHOBBI
(bu3nyecKux 3HAHWUNA, HEOOXOAUMBIX MJIi TOBCEJHEBHOM KH3HU; HABBIKOB 370POBOTO U
0e30MacHOTO JJIsi 4YeJOBeKa M OKpYyXalolled ero cpeapl oOpasza KuU3HH; (OPMHUPOBAHUU
3KOJIOTUYECKOU KYJbTYpHI.

[Iporpamma oTpaxaeT coaepxkanue oOydeHus npeamery «DPusnuka» ¢ ydeToM 0coObIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOyuatomuxcs ¢ 3[IP. Oenagenue naHHBIM Y4eOHBIM
MpeIMETOM MPEACTaBISAET ONpeAeNeHHYI0 TPYAHOCTh it oOyuatontuxcs ¢ 3[1P. DTo cBs3aHo ¢
OCOOCHHOCTSIMU MBICIUTENBHON JESITeNbHOCTH, TMEPUOJUYECKUMH KOJIeOaHUSMU BHHUMAaHUS,
MajgblM O0BEMOM TMaMATH, HEJOCTATOYHOCTBIO OOINero 3amaca 3HAHHWA, MOHUKXEHHBIM
MM03HABATENbHBIM UHTEPECOM M HU3KUM YPOBHEM PEUEBOTO Pa3BUTHUA.

Jlnis mpeooneHus TPYAHOCTEeH B M3ydyeHUU yueOHOTOo npeamera «Pu3nkay HeoOXoauMa
amanrtanus obbeMa W XxapakTepa y4eOHOTO MaTepuana K IO3HABATEIBHBIM BO3MOXKHOCTSIM
JAHHOW KaTeroOpuu OOydarolmuXcs, Y4eT HUX OCOOCHHOCTEH pa3BUTHS: UCIHOJIb30BaHHE
QITOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIPEIMETHBIX CBSA3€H, MOCTENEHHOE YCIOKHEHUE
M3y4yaeMoro Marepuasia.

JlanHasi mporpaMma KOHKPETHU3UPYET COAEpKaHUE MPEAMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUSMHU 00pa30BATEIBHOTO CTAHIAPTA, PEKOMEHIYEMYIO MMOCIEI0BATEIBHOCTh U3YUCHUS
pa3znenoB (PU3MKH C YUETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO



mporecca, BO3PACTHBIX U IICHUXOJIOTHYECKUX ocoOeHHocTel oOywaromuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusi, ONpeAesieT MUHUMAJIbHBII HA0Op OIBITOB, JEMOHCTPAIIHIA,
MIPOBOJIMMBIX YUUTEJIEM B KJIacCe, JJA0OPATOPHBIX pabOoT, BBIMOJIHAEMBIX 00yJarOIIUMUCS.
Metonuueckoil OCHOBOW H3ydeHHUs Kypca «®Pu3Mka» Ha YpPOBHE OCHOBHOI'O OOIIEro
0o0pa3oBaHusl SBISETCA CHCTEMHO-ICATEIBHOCTHBIM TOJXO0J, O00ECIEYNBAIOUINNA JTOCTHKCHHE
JUYHOCTHBIX, METANPEAMETHbIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTaTOB IMOCPEICTBOM
OpraHM3aluy aKTUBHOM MO3HABATEJIbHOW JIEATEIBHOCTH OO0y4arolMXCs, YTO OYEHb BAKHO IPU
oOyuyennu aereit ¢ 3[1P, At KOTOPBIX XapaKTEPHO CHUIKEHUE TIO3HABATEILHON aKTHBHOCTH.

Heau u 3agaun n3yuyeHus y4eOHoro npeamera «Dusuka

Obwue yeru uzydenust yueOHoro npenmera «duszuka» mpenacrasieHbl B DenepanbHON
paboueii mporpaMMe OCHOBHOTO OOIIEro 0O0pa3oBaHuUs.

OCHOBHOU TIeNTbI0 OOYYEHUS JETeH C 3aJCPKKOW ICUXMYECKOTO Pa3BUTHS Ha JAHHOM
MpeIMeTe SBISETCS: TOBBIICHUE CONMUAIBHON aJanTaluu JeTeld dYepe3 MPUMCEHCHHE
(bu3HYeCKUX 3HAHUH HA TTPAKTHKE.

Jnst obywarommxess ¢ 3[IP, Tak ’kxe, kak W [ HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBAaWBAIONIMX OCHOBHYIO 0OO0Opa30BaTelbHYIO MPOTpamMMy, JOMHUHHUPYIOIICE
3HaYeHHUEe NMPUOOPETAIOT TaKUE yenu, Kak:

= npuoOpereHue HHTEpeca U cTpemiieHus oOywatoutuxcs ¢ 3[IP x HayuHomy
W3YYCHUIO MTPUPOJIBI, Pa3BUTHE UX WHTCIUICKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEHH;

. pa3BuTHEe 0a30BBIX MPEACTABICHUM O HAyyHOM METOAE IMO3HAHUS U
(hopMHpOBaHKE UCCIIEI0BATEICKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

. (hopMUpOBaHHE HAyYHOTO MHPOBO33PEHUS, HAa JOCTYIHOM JJsi OOydaroluxcs ¢
3I1P ypoBHe, Kak pe3ynbTaTa U3y4yeHHUs] OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB
buzuKy;

. ¢bopMupoBaHHE TpEeACTaBICHUN O poiu GU3MKA I8 Pa3BUTUS  JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHU.

JlocTrkeHne 3TuX Lesei ooecreynBaeTcs pelieHneM CIeIyIOInX 3a0ay.:

. npuoOpereHre 0a30BBIX 3HAHMM O JUCKPETHOM CTPOEHHHM BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, AEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHue YMEHUN OIUCHIBAaTh M OOBSICHATH (U3UYECKUE SBJICHUS C
MCIOJIb30BAaHUEM TOTYUYECHHBIX 3HAHUI U C OMOPOIl Ha TIJIaH/CXeMy;

. OCBOCHHE METOJIOB PEIICHUs MPOCTEHIINX PAcYETHBIX 3a7a4 C HMCIOJIb30BaHUEM
(buznuecKux MoJieNeil ¢ OMopoil Ha aNrOPUTM;

. pa3BUTHE YMEHHI HaOmonaTh NPUPOJHBIC SIBICHUS M BBINOIHATH OIBITHI,

naboparopHbie  pabOTBI U DKCIEPUMEHTAIbHBIE  HCCIEIOBAaHUS C  HCIOJIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB (1101 PYKOBOACTBOM YUHTETIS);

. OCBOEHHE MPUEMOB paboThl ¢ MHPOpMaIel (U3NIECKOTO CoAepKaHUs, BKIIOYAs
MH(POPMALIUIO O COBPEMEHHBIX TOCTHKEHUAX (PU3UKH, aHATIU3 U OLIEeHUBAaHUE WH(OpPMAaLIUY;
. 3HaKOMCTBO cO cdepamu NpopecCUOHATBLHON JesITEeIbHOCTH, CBS3aHHBIMH C

¢u3uKOH, W COBPEMEHHBIMHM TEXHOJOTHSIMHM, OCHOBAaHHBIMH Ha JOCTIDKEHHSX (u3nueckoit
HayKH.

OcobennocTu oT00Opa M afanTanuu y4eOHOro MaTepuaJa no pusuke

OcHoBoii 00yuenust obyuatonuxcst ¢ 3[1P Ha mpeamerax ecTeCTBEHHOHAYYHOTO IIMKIIA
ABIISICTCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTENIBHBIX ONEpaluii (aHaiau3, CHHTE3, CpaBHEHHE,
0000111eHNEe) HA OCHOBE BBINIOJHEHUS DPAa3BUBAIOLIUX YIPaXXHEHUH, (OPMHUPOBAHUE MPHEMOB
YMCTBEHHOW pabOTHI: aHATU3 MCXOIHBIX JAHHBIX, IJJAHUPOBAHUE MaTepualla, OCYIIECTBICHUE
MO3TAITHOTO M UTOTOBOTO CAMOKOHTPOJISI, @ TAKKE OCYLIECTBISETCS JUKBUAALUSA MPOOETIoB B



3HAHMSX, 3aKpEIUICHUE W3YYCHHOTO MaTepuayia, OTpabOoTKa anrOpuTMOB, TOBTOPEHUE
npoiiienHoro. bonbioe 3HaYeHHe MPUAACTCS YMEHHMIO paccKa3aTh O BBINOJHEHHON paboTe ¢
MPABWJIBHBIM YIIOTPEOJICHHEM COOTBETCTBYIONIEH TEPMUHOJOTHUU U COOIOJICHUEM JIOTHYECKHUX
cBsi3eil B m3nmaraemMoMm marepuane. s oOyuatomuxcs 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUsl TO-TIPEKHEMY SIBIITIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHb Pa3BUTHUS
OTJICNBHBIX IICUXHYECKUX IMPOIECCOB (BOCIPHUSITHS, BHUMAHHS, TAMSITH, MBIIIJICHHS),
CHIDKCHHBIN YPOBEHb MHTCIUICKTYAJILHOTO Pa3BUTHS, HU3KHI YPOBEHb BBITIOJHEHUS yICOHBIX
3aJlaHui, HU3Kas YCHEIIHOCTh oOydeHus. [losromy mnpu wu3ydeHun Qu3MKH Tpedyercs
[[EJICHAPABJICHHOE HWHTEIUIEKTyaJbHOE pas3BuTHe oOydaromuxcs ¢ 3[IP, oTBeuaromee wux
0COOEHHOCTSIM M BO3MOXKHOCTSIM. Y4eT ocoOeHHocted oOyuatommxcst ¢ 3[IP Tpebyer, 4ToObI
IIPU M3y4E€HUH HOBOTO MaTepuaia 00s3aTelbHO MPOMCXOMIIO MHOTOKPATHOE €ro TOBTOPEHHE;
pacIIupeHHOe PAcCMOTPEHHUE TEM M BOIPOCOB, PACKPBHIBAIONINX CBS3b (U3HKH C JKHU3HBIO;
AKTyaJIU3alns IEPBUIHOTO )KHU3HEHHOTO OTIBITA OO0YJIAFOIIHXCS.

VYcBoeHne mporpaMMHOro Martepuaia Mo (PM3MKE BbI3bIBACT OOJbIIME 3aTPYIHEHUS Y
obyuaroruxcst ¢ 3I1P, mosTomy Teopusi uzydaercsi 6e3 BBIBOJOB CIOXHBIX (opmys. 3amayw,
TpeOyIoIIre MPUMEHEHUS CIIOKHBIX MAaTeMaTHYCCKUX BBIYUCICHUH W (OPMYI, B OCOOCHHOCTH
TaKuX TeM, Kak «MexaHu4ecKoe BHKCHHEY, «ApXUMenoBa cuiiay, «MexaHnuecKkas SHEeprus,
«ONEeKTpUIECKHe SBICHUS», «IJICKTPOMArHUTHBIC SBICHUS», PEIIAOTCSA B KJIACCE C MIOMOIIBIO
VAUTEIS.

Oco0oe BHUMaHWE TIPU H3YICHHH Kypca GU3UKH yIeIsIeTCs TOCTAHOBKE U OpTaHU3aIHH
IKCIIEPUMEHTA, a TAKKE MPOBEICHUIO (TPEUMYIIIECTBEHHO HAa KKJOM YPOKE) KPAaTKOBPEMEHHBIX
J€MOHCTpAaIHii (BO3MOXHO C UCHIOJIH30BAHUEM AIIEKTPOHHOU JeMoHcTpanuu). HekoTtopbie TeMbl
00s3aTeNbHO 0JKHBI BKIIIOYATh OMOPHBIE J1a00paTOpHBIE pabOThI, KOTOPHIE Pa3BUBAIOT YMEHHE
MOJIb30BAaThCs MPOCTEUIIMMHU TMpUOOpamMu, aHATIU3UPOBAaTh MOJYYEHHbIE AaHHbIE. B cBs3u ¢
OCOOEHHOCTSIMH TIOBEACHHS W JeATeIbHOCTH oOyvaromuxcs ¢ 3IIP (pactopmokeHHOCTS,
HEOPraHU30BAaHHOCTH) MPEIYCMOTPEH CTPOXKAWUIIMI KOHTPOJIb 3a COONIOJIGHHEM TpPaBUI
TEXHUKH 0€30MMaCHOCTHU MPHU MPOBEACHUH JTAOOPATOPHBIX U MPAKTHYECKUX PaOOT.

bonbmoe BHMMaHue Tpu u3ydeHHH (usuku mnoapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIaJICHUE MMHU MPAKTUYECKUMHU YMEHMSIMH W HaBblkaMu. [IpemycmaTpuBaercss yMEHBIICHHE
o0beMa TEOPETHUECKUX CBEICHUM, BKIIOYCHHE OTHAEIbHBIX TEM WM LENbIX pa3[elioB B
Matepuaigbl  JUisi  0030pHOTO, O3HAKOMUTENBbHOTrO WM  (aKyJIbTaTUBHOTO  H3y4YCHHS.
[Ipennaraercss ymeHbllIEHHE O0beMa MAaTeMaTUUYECKUX BBIYMCIECHUI 3a CUYET YBEJIUYCHHUS
KaueCTBEHHOTO OMUCAHUS SIBJICHUH U MPOLIECCOB

JloctaTouHOE€ KOJMYECTBO BPEMEHU OTBOJHUTCS HA PACCMOTPEHHE TEM M BOIPOCOB,
PacKpBIBAIOMINX CBSI3b (DM3UKU C JKU3HBIO, C TEMHU SBICHHUSAMH, HAOIIOJCHUSMHU, KOTOpbHIE
XOPOIIO U3BECTHBI YUYEHUKAM U3 X KU3HEHHOTO OTIbITA.

MaxkcuManbHO HCHOJB3YIOTCS MEKIIPEIMETHBIE CBS3H C TAaKUMH JUCHUILUIMHAMH, Kak
reorpadus, xumwus, Ouonorus, T.K. oOydarommecs c¢ 3[IP ocobGeHHo HyxnawTca B
MPETNOJHECEHUH OJHOTO W TOrO K€ Yy4eOHOTO MaTepuaia B Pa3lUYHBIX acleKTax, B €ro
BApBUPOBAHUU, B HEOJHOKPATHOM TIOBTOPEHHWH M 3aKPEIJICHHH TOJYyYEHHBIX 3HaHUH U
MpakTH4eckux ymeHui. [1o3Boiss paccMaTpuBaTh OJUH U TOT K€ YUeOHBIM MaTepHall ¢ pa3HbIX
TOYEK 3PEHHs, MEXIpPEIMETHbIe CBS3H CIIOCOOCTBYIOT €ro JydlleMy OCMBICIEHHIO, Ooiee
MIPOYHOMY 3aKPETICHUIO MOJIyYeHHBIX 3HAaHUHN U MMPAKTUYECKUX YMEHUH.

IIpumepHbie BHABI aesiTebHOCTH oOydarommxcss ¢ 3IIP, oOycioBiieHHbIE 0COOBIMHU
o0pa3oBaTe/IbHbIMM MOTPEOHOCTAMH H  o0ecleYMBAKIIHE OCMBICIIEHHOE OCBOCHHE
cofep;KaHuM 00pa3oBaHus MO npeaMeTy «DU3NKa»

[IpumepHass TemaTHueckas W TEPMHUHOJIOTUYECKas JIEKCHKA MO0 Kypcy (DU3HKHU
cootBetrcTBYyeT @OIT OOO0.



Conepxanne BHJIOB jesATenbHOCTH oOywaromuxcss ¢ 3P Ha ypokax ¢usuku
ompenensercss HX O0coObIMH  0o0pa3oBaTelbHbBIMH  MOTpeOHOCTAMHU. [loMuMO  mIMPOKO
ucnoyibdyeMbix B @OIT OO0 obumx s BceX 00ydYalomUXCsl BUAOB JICATEIBHOCTH CIEAYET
YCUWJIMTH BUJBI ACATEIBHOCTH, CIeHU(UYHBIC Ui JaHHOW KaTerOpuH JeTel, oOecrieunBaronme
OCMBICJIICHHOE OCBOEHHME COJepkKaHUs OOpa30oBaHUS MO MpPEeIMETy: YCHJIEHUE IPEeIMETHO-
MIPaKTUYECKON JAEATEIbHOCTH C AKTHUBU3AIlMEH CEHCOPHBIX CHUCTEM; OCBOCHHE MaTepuaia ¢
OTOpPO HA  aNTOPUTM; «IIOHIArOBOCTH» B  HM3YYCHHWH MaTepuaia; HCIOJIb30BaHUE
JOTIOJTHUTEIHHON BU3YaJIbHOW OMIOPHI (CXEMBI, MA0IOHBI, OTIOPHBIE TAOIHIIBI); pEYeBOM OTYET O
IIpoLiecce U pe3yibTaTe ACSITEIbHOCTH; BBIIIOJHEHHE CIIEHUAbHbBIX 33aJaHuil, 00ecreunBarOIINX
KOPPEKLMIO DPETyIsuU y4eOHO-II03HABATEIbHON JESITENbHOCTY M KOHTPOJIb COOCTBEHHOTO
pe3ynbrara.

Jlia oOyuatomuxcs ¢ 3P cyiiecTBEeHHBIM SIBISIIOTCS MPHEMBI paOOThl C JIEKCHYECKUM
MaTepuasioM Mo mnpenmery. [IpoBoamTcsi crenumanbHas paboTa MO BBEICHHIO B aKTUBHBIN
CJIOBaph OOYYaIOUINXCS COOTBETCTBYIOUIEH TepMUHONOTHU. M3ydaemble TEpMHHBI BBOJSATCS Ha
MOJINCEHCOPHOM OCHOBE, oO0s3aTenbHa BU3YallbHAas MOJAEPXKKA, AITOPUTMBI pabOTHl C
OTIpe/IeNIEHUEM, ONIOPHBIE CXEMBbI JJIsl aKTyaIl3allui TePMUHOJIOTHUH.

B cBs3u ¢ ocoObiMu 00pa3oBaTesbHBIMH MOTpeOHOCTAMU oOyuaromuxcs ¢ 3I[1P, npu
IJIAaHUPOBAHUM pabOThl yUEHUKA HA YPOKE CIeAYyeT IPUJIEP>KUBATHCS CIETYIOINX MOMEHTOB:

1. Tlpu ompoce HEOOXOAWMO: AaBaTh AJITOPUTM OTBETA; pa3pemiaTh IMOJIH30BATHCS
IJIAaHOM, COCTABJICHHBIM IPH MOJrOTOBKE JIOMAIHEro 3aJaHus; JaBaTh Oo0Jbllle BpPEMEHU
TOTOBUTBHCS K OTBETY Y JIOCKHM; paspeliath AeNaTh NpeABapUTeIbHbIE 3aIUCH, MOJb30BaThCS
HarJIIHBIMH [TOCOOUSIMHU.

2. Tlo BO3MOXKHOCTHM 33/aBaTh OOYYAIOIIMMCS HABOJSIIME U YTOYHSIOIIME BOIPOCHI,
KOTOpbIE MOMOTYT UM TIOCJIEI0BATEIbHO U3JI0KUTh MaTepHall.

3. CucremaTnueckd TMpOBEPATH YCBOGHHE MaTepuana IO TeMaM YpPOKOB, s
CBOEBPEMEHHOT'O 0OHAPYKEHHS TPOOEIIOB B MPOIIIECAIIEM MaTeprare.

4. B mnporecce u3ydeHHs HOBOTO MaTepHalia BHMMaHHE YYEHHUKOB oOpamiaercs Ha
HauboJiee CIOXKHBIE paslienbl u3ydaemon Tembl. HeoOxonumo waire oOpamarbcsi K HUM C
BOIIPOCaMHU, BBIACHSIOIIMMU MOHMMAaHHE y4eOHOTrO MaTepuasa, CTUMYJIUPOBATh BOMPOCHI MPHU
3aTpyJHEHHSIX B YCBOCHUU HOBOTO MaTepHarna.

Mecto yueOHoOro npeamera «®M3MKa» B Y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM OOPa30BATENbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 00pazoBanus yueOHbIN mpenaMeT «Ou3nKa» BXOJUT B MPEAMETHYIO 007acTh
«EcTecTBeHHBIE HAyKW» U SBISETCA 00s3aTelnbHBIM A u3ydeHus. ConepikaHue yd4eOHOTO
npenmera «@usukay, npencraBienHoe B denepanbHoil pabouell mporpamme, COOTBETCTBYET
OI'OC 000, DenepanbHOlt 00pa3zoBaTeNbHOI IMporpaMMe OCHOBHOTO 00I1ero odpazoBaHus,
®denepalbHON aTanTUPOBAHHON 00pa30BaTENBHON MPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUs
s oOyyarommuxcs ¢ 3aJepKKoiMl  mcuxuyeckoro pasBuTHs. OOmee 4YMCIO  Yacos,
PEKOMEHIOBAHHBIX I U3y4eHHs (GU3MKU Ha 0a30BoM ypoBHe, — 238 yacoB: B 7 kiacce — 68
gacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 102 yaca (3
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHb Ja00paTOpPHBIX padoT U

OTNBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YIUTEIb JICIaeT BHIOODP MPOBEIACHUS
71a00paTOpPHBIX pabOT M OMBITOB C YYETOM HMHAUBHAYAIBHBIX OCOOCHHOCTEH
00yYaroIMXCs, CIHUCKAa SKCIEPUMEHTANBHBIX 3aJaHUM, MpeiaraeMplX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO dK3aMeHa 10 (hU3HKe.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAONIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIPOCA, BBIJIBIIKCHUE THIOTE3, DKCIIEPUMEHT 10 MTPOBEPKE TUIOTE3, OOBICHEHUE
HaOroaeMoro siBjaeHus. Onucanue PuU3nUecKux sIBICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MAarHUTHBbIE, CBETOBBIC

SIBJICHUS.

2. ®dusznyeckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OmpepneneHue pa3MepoB MajbIX TeE.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapvKa, MyIMEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
IyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHUSI O CTPOCHHMH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBs3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUW BOJBI.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBIDKCHHUsS Teld. Macca kKak Mepa HWHEPTHOCTU Tera.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
HN3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapHKa B KUIKOCTH,
MOJIETIH JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHue cpeaHEe CKOPOCTH CKOJBKEHUS OpycKa WIIM IIapUKa IO
HAKJIOHHOM TNTIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OnbIThl, JIE€MOHCTPUPYIOIIHUE 3aBUCUMOCTb pacTsbKeHus (aedopmarium)
MPYXUHBI OT MIPUITOKEHHOMW CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6



Hanenune. CriocoObl yMEHBILIECHHS U YBEJIUYEHUS J1aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJAMH, >KUAKOCTAMHM M rasamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmaromuecs cocyasl. ['uapaBinuyeckue MeXaHU3Mbl.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOro 1aBJICHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0BEMa MOTPYKEHHOM YacTH
TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUA TeEJl: IUIABAHUE WIM IOTPYKEHHE TEJl B 3aBUCUMOCTH

o U A~ w N e

~

OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUNIOTHOCTH KUJAKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPruUs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. llpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOMN SHEPIUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTCH U
TBEPJBIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BHyTpeHnss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEpIruu:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCTh BemiecTBa. TermiooOMeH U
TEIJIOBOE paBHOBEeCHE. YpaBHEHHE TemioBoro OanaHca. IlmaBineHwe wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIMBA. Y I€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOI'O JBUKEHHS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxaeHue npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TEemJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIJIoTIepeIau U pabOThl BHEIITHUX CHIIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca ucnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojencTBue
3apsbkeHHBIX  Tenl. 3akoH Kymona (3aBUCMMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onektpuueckoe mnoisie. Hanpsox€HHOCTh 3nexktpuueckoro mnojs. [IpuHiun
CYNEepHO3UIMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsgoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUM 3apsi.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
NcTtoyHuKkM MOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MarHUTHOE). DIIEKTPUUECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue ey U MOTpeOUTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHutHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIsl KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATENIbL TOCTOSIHHOTO TOKa. lICMonb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKky NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBue nocTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOJI0COB MarHNuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TT0OJISL HA MIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue saBIeHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AlMU  TeJI HHIAYKIHEH U 1Opu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryinpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSSHHBIX ~MAarHUTOB MpPU  HUX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AercTBUs MarHUTHOIO I10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOOgHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsorii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKOW HHEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.



o v~ w

8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPUM ABWKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHWUYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MOJT 1EHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W JajJbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKEGHHS OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUsI Tejla IPU PAaBHOYCKOPEHHOM JIBHIXKCHHH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM NPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBHOKEHUU 0e€3
HayaJbHOM CKOPOCTH TYTH OTHOCSTCSA KaK psAa HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHMS CKOJBXKEHHUS OT CHIIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue kodGPpuiineHTa TPEHUS CKOJIbKCHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JIBHKEHUH Teja
10 TOPU3OHTAJIFHOM TTOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHYKHOTO OJIOKOB.

11. I3ydeHnue 3aK0Ha COXpaHEHHUs DHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue  koneOaHua.  BolHyxIeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka M BbicoTa TOHAa. OTpaxkeHue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1O ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJIEIIN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWi MaTeMaTUYeCKOTO
MasTHHUKA.
2. Ompezenenue 4acTOTHI U Miepruoa KoieOaHuii MPYy>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJia KOJeOaHWil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Pazgen 10. DiekTpoMarHuTHoOE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE  MOJIE.  DJIEKTPOMArHuTHble  BOJHBL.  CBOWMCTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrtpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pacnpocTtpaneHue cBera. 3atmeHusa ConHua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTpPaXEHHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0J TIyder B pacCEeUBAIOIIEH JIMH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.
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11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH yTJIa OTPa)KCHUS CBETOBOTO Jyda OT yrja
TaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune n300pakeHU ¢ MOMOILBIO COOMPAIOLEH JTUH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JUH3BL.

6. OIBITHI 10 Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna v mianerapHas mojenb atoma. Moaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykmonnas wMopenbs aromHoro sapa. M3ortombl. PagmoakTuBHBIE
npespaieHus. [lepron nmomypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSOBOTO U MACCOBOTO YHKCET.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepreTtuxa. J[eMCTBUS pPAJAMOAKTUBHBIX H3JIYYCHUUW HaA >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONTUH MOAYITh TIPEAHA3HAYCH /I CHUCTEMAaTHU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETO Kypca (PU3HMKH, a TAaKXKE JJI MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIIUX 3TOT YUCOHBIN MPEIMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBAECTCS JTOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHUE HAay4YHBIX METOJOB HCCIEIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YarolIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX UM
[peJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIBI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HaumOoJiee€ BaXKHBIX JOCTHKEHUNU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, ITPAKTAUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

B nenom pesynbraThl ocBoenust oOyuaromumucs ¢ 3I1P yaeOnoro npenmera «®duznkay
JOJDKHBI COBNAIATh ¢ pesyibraTamu DepepasbHON padodeid mporpaMmbl OCHOBHOTO OOIIETro
oOpa3oBaHUsl.

Haunbonee 3HaYMMBIMU SIBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynprare wu3yueHus (U3MKM HA YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHsS Y
obyuaromierocs ¢ 3[1P OyayT cdopMupoBaHbI ClieTyIONINE JIMYHOCTHBIE PE3Y/IbTaThl B YaCTHU:

1) maTprOTHYECKOTO BOCITUTAHMUS:

MIPOSIBJIEHUE UHTEpEca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON pu3ndeckoit
HaYyKH;

[IEHHOCTHOE OTHOIICHHUE K IOCTHKCHUSIM POCCUHCKUX YUEHBIX-(PHU3UKOB;

2) TPaXIAHCKOTO M TyXOBHO-HPABCTBEHHOTO BOCTIMTAHHS:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXKJICHUHU O0OIIECTBEHHO-3HAYNMBIX M STHUECKUX
po0JIeM, CBA3aHHBIX ¢ TPAKTUIECKUM IIPUMEHEHUEM TOCTHKEHUH (PH3HKH;

0CO3HaHHME BKHOCTH MOPATbHO-3TUYECKUX MTPUHIIATIOB B JICITETBHOCTH YIEHOTO;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIIPUSITHE SCTETHUUYECKUX KauyecTB (pU3MUecKoi Hayku: e€ rapMOHHMYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAayYHOTO MO3HAHUS:

OCO3HAHHE LIEHHOCTH (DHM3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BAXKHEUILIEH COCTABIAIONIEH KyJIbTYPHI;

pa3BHUTHE HAYYHOU JII0003HATEILHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM 1eATeIbHOCTH;

5) bopMupoBaHUS KYJIBTYpPhI 30POBbS M SMOIIMOHAIBHOTO OJIArONOIyYHs:

OCO3HAaHHE IIEHHOCTH 0e30MmacHOro obpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTHMUYECKOM
MUp€, BAKHOCTHU MPaBHII 0€3011aCHOTO MOBECHHS Ha TPAHCIIOPTE, Ha IOPOTaX, C AJIECKTPUUECKUM
Y TEIUIOBBIM 000PY/I0BaHUEM B JJOMAIIHUX YCIOBHSIX;

chOpMUPOBAHHOCTH HaBbIKA peIieKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY U TaKOTO
e TpaBa y APYroro 4eloBeKa;

6) TPyIOBOTO BOCIIUTAHUS:

7) axkTHUBHOE YydacTUE B pCEIICHHMM NPAKTHYECKUX 3agad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHU3allii, HACEJIEHHOTO IyHKTa, POJHOTO Kpas) TEXHOJOTHYeCKOW H
COILIMANIFHOM HANPABJIEHHOCTH, TPEOYIOLIUX B TOM UUCIE U (PU3MUECKUX 3HAHUM;

UHTEpEC K MPaKTUYECKOMY U3YyUEHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

8) 3KOJIOrMYEeCKOro BOCIUTAHUS:

OpHEHTalMsl Ha MpUMEHeHHe (U3MYECKMX 3HAHMH Ui pelleHus 3agad B OO0JIacTH
OKpY>Karollel cpesbl, MIaHUPOBAHUS MOCTYINKOB M OLIEHKM UX BO3MOXHBIX HOCIEICTBHHA IS
OKpYKaroLlen Cpeibl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX NMPOOJIeM U MyTel UX pelieHus;

9) amanTanuu K U3MEHSIOUUMCS YCIOBHSIM COLIMAIBHOM U PUPOTHON Cpebl:

NOTPEOHOCTh BO B3aUMOJEHCTBUM IPH BBINIOJIHEHUM MCCIEJOBAHUNH M TPOEKTOB
(bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JAPYIHX;

MIOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JeSATeIbHOCTb;

noTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWH, B TOM uHcie (HOPMYIHpOBaTh HUJEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUIX;

0co3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH pu3ukw;



TUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH

CTPEMJICHHE aHAJIM3UPOBAaTh U BBISIBISITH B3aMMOCBSI3M IPUPOABI, OOIIeCTBa U
HSKOHOMUKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DPU3NYECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBHM C y4E€TOM BIMSHMS Ha OKPYXKAIOIIYIO Cpeny, BO3MOMKHBIX
rJ100ATBHBIX TTOCJIECTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

Osnaodenue yHueepcatbHbiMu yUeOHbIMU NOZHABAM ETbHBIMU OCUCIEUAMU:

1) 6a30BBIC JTOTUYECKHE ICHCTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIE MIPU3HAKH 0OBEKTOB (SBICHHUI);

YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KITACCU(PUKAINH, OCHOBAHUS IS 000OIIEHUS 1
CpaBHCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B pacCMaTpUBAEMbIX (akTaX, JaHHBIX U
HAOJTIOJICHUSX, OTHOCSAIIUXCS K (PHU3UICCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CIICACTBCHHBIC CBSI3W TIPU M3YYCHUH (PU3NICCKUX SBICHUH U
MPOIIECCOB, TMPOBOJUTH BBIBOABI C HCIIOJIb30BAHWEM JCIYKTHBHBIX WM  HWHIYKTHBHBIX
YMO3aKIIOUCHHU, BBIBUTATh THIIOTE3BI O B3aMMOCBS3AX (U3WYCCKUX BEIWYUH, TIPU
HEOO0XOAUMOCTH TIOJ] PYKOBOJICTBOM YUHTEIIS,

BBIOMpATh cHocob perieHus ydeOHOUM ¢u3nyeckoi 3anadyu (CpaBHEHHE HECKOJIbKHX
BapHaHTOB pEIICHUs, BBIOOP HanOosee MOAXOASIIET0 ¢ YIETOM CaMOCTOSITENIFHO BBIICICHHBIX
KPUTEPUEB) T10]T PYKOBOJICTBOM YIHTEJIS.

2) 6a30BBIC UCCIEAOBATEINHCKIEC ICHCTBUSA:

WCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HAHMUS,

MPOBOJUTH MO IIJIAHY OIBIT, HECJOKHBIM (QU3NUecCKUil HKCHEPUMEHT, HeOOJIbIIoe
uccienoBaHue (PU3NUYECKOTO SABJICHUS, P HEOOXOAUMOCTHU MOJT PYKOBOJICTBOM YUUTEJNS;

dhopmyaupoBaTh 000OIIEHUS W BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO HAOJIO/ICHUS,
OTIbITA, UCCIIEIOBAHUS C ONIOPOM Ha IIaH/alTOPUTM.

3) pabora ¢ uapopmaruei:

MPUMEHATh pPa3JIMYHble METOJbI, MHCTPYMEHTHI U 3alpochl MpPH IOHCKe U OoTOOpe
uHopMallUd WM JaHHBIX C Y4€TOM MpeUIoKEHHOW YydeOHO#l (u3nueckoil 3amauu, mnpu
HEO0OXO0IMMOCTH TMOJI PYKOBOJCTBOM YUHUTEJIS;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U  (QOpM
MIpe/ICTaBJICHHUS;

CaMOCTOSITENIBHO BBIOMpATh ONTHUMAaJbHYIO (GOpMYy MpeICTaBiIeHUS HHPOpPMALUU H
WUTIOCTPUPOBATH pelIacMble 33auid HECIOKHBIMU CXEMaMH, AUarpaMMaMiu, UHOU rpadukoi u
WX KOMOMHAIUSAMHU, 110 PYKOBOJCTBOM YUUTEIIS.

Osnadenue yHusepcanbHviMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCUCHBUAMU:

1) oOmmenwue:

B Xo0/e O0OCyxkJaeHHs Y4eOHOTO MaTrepuaina, pe3ylbTaToB IJa0OpaTOpHBIX paboT U
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMOW TeMbl U BBICKAa3bIBATH WJICH,
HaIleJICHHbIE Ha pellieHre 3aJauu U MoJIep:KaHne OJIaroxkenareIbHOCTH O0IICHNUS;

COTOCTABJATh CBOM CYXICHHUS C CYXKIECHUSMU JPYIMX YYaCTHHUKOB JHAaJora,
oOHapyXHBaTh pa3u4yie U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

NyOMMYHO  TPEACTaBIATH  PE3yAbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIMbITa
(3KcTIepuMeHTa, UCCIeI0OBAHUS, TIPOCKTA).

2) coBMeCTHas JIeATENbHOCTH (COTPYIHUYECTBO):

MMOHUMATh U UCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHUAYaTIbHON pabOTHI IpH
pElIeHUH KOHKPETHON (hPU3HUECKOM MPOoOIeMBbl;



NPUHUMATh LEJIHM COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBATH JICUCTBUS MO €€
JTOCTHIKEHHIO: PaCIPeNIeNiTh POJIH, OOCYXKIAaTh MPOILECCHl U PEe3yabTaThl COBMECTHOU paboTHI,
0000111aTh MHEHHS HECKOJIbKUX YEJIOBEK;

BBIMIOJIHATh CBOKO YacTh pabOThI, JOCTHras KayeCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI;

OIIEHMBATh KaueCTBO CBOErO BKJIAJia B OOMIMNA MPOJYKT MO KPUTEPUSIM, CAMOCTOSITEIHHO
c(hOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

Osnadenue yHugepcaIbHbIMU Y4eOHBIMU PECYTAMUBHBIMU OCUCM BUAMU:

1) camoopranuzanusi:

BBISIBIISITH MPOOJIEMBI B )KH3HEHHBIX U YUCOHBIX CHUTYAIUSAX, TPEOYIOMUX I PEHICHUS
(bu3znyecKux 3HaHUI;

OPHEHTUPOBATHCS B PA3JIMUHBIX TMOJIX0JAX NPUHATUS pEIICHUNH (WHIUBUIyaTbHOE,
MIPUHATHE PEIICHUS B TPYIINE, MPUHIATHE PEIICHUIN TPYIION);

COCTABJISITh AJITOPUTM peIIeHUs] PU3NUECKON 3a7aui WIH TUTaHa UCCIIEOBAHUS C YUETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, TIOJT PYKOBOJICTBOM YUUTEJS.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY CUTYallMM W TpeJyIaraTh IiaH €€ M3MEHEHHs, Tpu HEO0OXOIMMOCTH O]
PYKOBOJICTBOM YUHUTEIS;

OOBSCHATH MPUYUHBI TOCTHKEHUS (HETOCTIKCHHSI) PE3yIbTATOB JNEATEILHOCTH, aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATa 1ETU U YCIOBHUSIM.

3) SMOITMOHATHHBIA WHTEIUICKT:

CTaBUTh Ce0S Ha MECTO JPYroro 4YejoBeKa B XOJIE CIOpa WA AUCKYCCHH Ha HAy4HYIO
TeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUSI U JIOTUKY APYroro.

4) npunsatue ceOs U APYTruX:

MpU3HABaTh CBOE TMpaBO Ha OMMUOKY TpPH pEmIeHHH (U3NYECKUX 3aJad WId B
YTBEPKJICHHUSAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

TpeOoBanusi K mNpeIMeTHBIM Ppe3yJbTaTaM OCBOEHHMSI Y4eOHOro mnpeaMera
«Dusukay, pacnpeaejeHHble 0 rogaM 00y4eHust

Pe3ynbratel mo rogam GopMynupyroTcs MO MPUHIUITY JOOABICHHS HOBBIX PE3YJIbTaTOB
OT roja K roay (pe3yapTaTbl OYEPETHOTO ToJla MO YMOJYAHUIO BKIIOYAIOT PE3YNIbTaThI
MIPEIbIAYIINX JIET).

7 KJIACC

[TpenmeTHBIE pe3yabTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXkaTbh C(hOPMHUPOBAHHOCTD Y
o0yJaromuxcs yMEHHI:

— OPHUEHTHPOBATHCS B MOHATHAX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE: (DPM3UYECKHE U
XUMHUYECKHE SIBJICHUS; HAONOAEHUE, OKCIEPHUMEHT, MOJENb, THIIOTE3d; EIWHHIIBI
(¢U3MUECKUX BEIWYHMH; aTOM, MOJIEKYyJa, arperatHble COCTOSIHUSI BemlecTBa (TBEPJOE,
KHIKOe, Ta3000pa3HOe); MEXaHHUYECKOe [BWKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSMOJIMHEHHOE), TPAaeKTOpHUs, paBHOJCHCTBYIOMIAs CHJ, Jaedopmanus (ynpyras,
TUIACTUYECKas), HEBECOMOCTb, COOOIIAIOIINECS COCYIbl, C ONMOPOW HAa JWAAKTUYECKHIA
MarepHal

— paznuuarh sBieHus (auddQys3us; TeroBoe NBIKEHHE YacTHIl BEIIECTBA; PAaBHOMEPHOE
JBIKCHNE; HEPAaBHOMEPHOE [BIDKCHUE; WHEPIMS; B3aMMOJCHCTBUE TEI; pasHogecue
meéPObIX meil ¢ 3aKPenéHHOl OCbl0 8pawjenus; iepeada JaBIeHUs TBEPABIME TEIaMH,
KHUIKOCTSIMA M Tra3amMH; atMmocdepHoe JaBliCHHE; IUIaBaHUE TeJ; IMpPEeBpallCHUs



MEXaHUYECKON SHEPTruM) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEeMOHCTPUPYIOIUX  JaHHOE (U3MYECKOe SABJICHHE, TIIOCIE  IPEIBAPUTEIBHOTO
0OCYXKJICHHS C IEeJaroroM;

pacrmo3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3MUECKHX SIBJICHHIA B OKPYKAIOIIEM MUDE, B
TOM dYHCIe (QU3NYCCKUE SBJICHHUS B TNPUPOJC: TPUMEPHI JIBUKCHHS C Pa3TUIHBIMU
CKOpPOCTSIMM B JKMBOW M HEKHMBOW IPUPOJE; NEUCTBUE CHIIBI TPEHUS B IPHUPOAE U
TEXHUKE;, BIUSHUE aTMOC(EPHOTO JABJICHHS Ha >KUBOW OPraHu3M; IUIaBaHUE PbIO;
phlYard B TeJie YEJOBEKa; MPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISAT CYHNICCTBECHHBIC CBOMCTBA/MPU3HAKK (PU3WYCCKUX SBJICHUH C TOMOIIBIO
Ieaarora;

OTIMCHIBATh M3yYEHHBIE CBOWCTBA Tel U (DU3UYECKUE SIBIICHUS, UCIIONB3Ys (PU3UUECKUe
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMs, MYyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Teja, Cujla TPeHHsl, AaBjieHue (TBEPIOro
TeNa, )KUJAKOCTH, ra3a), BRITAJKUBAIOLIAs CUJIa, MEXaHWYecKasi paboTa, MOILIIHOCTb, IJIEUO
CHUJIBI, MOMEHT CHJIbI, KOA((MUIIMEHT MOJIE3HOTO IEHCTBHUS MEXaHU3MOB, KHHETHYECKasT 1
MOTEHITMAIbHAS SHEPTHI) C ONMOPOM HA CXEMY; MPU OMUCAHUU PACKPBIBATH (DU3UUIECKUI
CMBICJT WCIIOJIB3YeMbIX BEIMYHMH, WX O00O3HAUCHUS W CIUHUIIBI (PH3NYECKUX BEIHYUH,
Haxooums  Gopmynvl, cesasvleaOwue OAHHYIO QUUYECKVIO BelUYUHY C OpyeUMu
BEUYUHAMY, CMPOUMb 2PAPUKU UZVUEHHBIX 3A8UCUMOCIEl (OUIUYECKUX BeNUYUH C
OIIOPOM Ha TUJAKTHYECKU MaTepHaT;

XapaKTepHU30BaTh CBOWCTBA TeJ, PU3NUYECKUE SBICHUS U MPOIECCHI, NCIIOIB3YsI MpaBUIa
CIIOKEHUs Cu (BIOJIb OJHOM TIpsiMoit), 3axowr Iyka, zaxon Ilackans, 3axkon Apxumeoa,
npasuio pasHogecus pviuaza (610Ka), «3010moe npasuilo» MexaHuKu, 3aKOH COXpaHEHUS
MEXaHUYECKON »HEepruM; MpuU HSTOM JaBaTh CIOBECHYIO (GOPMYIUPOBKY 3aKOHa U
3anuUcLIBAMb €20 MamemMamuyecKoe @vlpaxcenue Nnoo pPyKo8OOCMEOM neodazo2a ¢
00cyacoenuem niana pabomol,;

00BSACHATH (PU3MUECKUE SIBJICHHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPAaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: MpU MOMOIIM IeJarora BbISBISATh
MIPUYHUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBACHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBAa (PU3MUYECKHUX SIBJICHUH, (PU3NUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pelatb THUOOBbIE pacuy€THble 3aJaud B 1JelCTBHE ¢ OMOpPOH Ha alropuTM,
MIpeIBAPUTENILHO Pa300paHHbII COBMECTHO C MIEaroroM, UCHOJb3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3BIBAIOIIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHANM3a YCIOBUS 3aJaud 3alHChIBATh
KpaTKO€ YCIOBHUE, MOJCTaBIATh (PU3MUYECKHWE BEIUYUHBI B (OPMYIBI U MPOBOIUTH
pacuéThl, HAXOIUThH CIPABOYHBIE JIaHHbIE, HEOOXOUMBIE JUIsl PELICHUS 3aa4, OIICHUBATh
PEATUCTUYHOCT OMYYCHHOU (DU3UUECKON BEIIMYMHBL;

pacrno3HaBaTh MpPoOIeMbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIU (PU3UYECKUX METOJI0B
MOCJIE MIPEIBAPUTENLHOTO OOCYXACHUS C TIEAaroroM; Py MOMOIIY Melarora B OMMCaHUuU
WCCIIEIOBAHUSl BBIJICNSATH IMPOBEpPsSEMOE MPEANOJIoKeHUue (TUIOoTe3y), ¢ OMOpoi Ha
JUIAKTUYECKUM MaTepuan pas3inyaTb W WHTEPHPETUPOBATh IOJIYUYEHHBIM pE3yJbTarT,
HaXOJHUTh TOCTE OOCYXICHHUS C MeJaroroM OmMOKH B XOJIE OMbITA, JIENaTh BHIBOABI MO
€ro pe3yJbTaTaMm;

yMETh HaXOJUTh C HUCHOJB30BaHUEM IU(POBBIX 00Pa30BATEIBHBIX PECYPCOB OMBITHI IO
HaOmoeHN0 (pU3NYecKuX SBIECHUN Win (U3UYECKUX CBOUCTB Tell: (GOopMyIHpOBaTh
MIpOBepsieMbIe TIPEIONIOKEHHUs, COOUPATh YCTAHOBKY M3 MPENI0KEHHOTO 000pyI0BaHUS
C OMmopol Ha CXeMy, 3aluChiBaTh XOJ OMbITa W (OPMYIUPOBATH BBIBOJBI O]
PYKOBOJCTBOM IE€Aarora;

BBITIONIHATH MPSIMBIE M3MEPEHUsSl PACcCTOSHUS, BPEMEHU, MAcChl Tena, 00bEMa, CHIIBI U
TEMIEPATyphl C WCIOJIb30BAHUEM AaHAJIOTOBBIX M HHU(POBBIX MPUOOPOB C OMOPOH Ha



QITOPUTM; 3alMChIBaTh TIOKa3aHUs MNPHOOPOB ¢ y4ETOM 3aJaHHON abCONIOTHOM
MIOIPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH COBMECTHO C IEJAaroroM HCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKOM
BEJIMYUHBl OT JAPYrOd C UCIOJIb30BAaHUEM TPSMBIX H3MEPEHUH (3aBUCHMOCTU IIyTH
PaBHOMEPHO JIBUXKYLIETOCS TeJIa OT BPEMEHU JIBUKECHUS TEJA; CUIbL MPEHUsl CKOIbIHCEHUS
om eeca mena, Kavecmea 00pabOOMKU NOGepXHOCMeEU mel U He3A6UCUMOCIU CUTbL
Mpenus Om NiouWaou CONPUKOCHOBEHUS MeJl; CUbL YIPY20CIMU OM YOIUHEHUS. NPYIHCUHBL,
BLIMANKUBAIOWEU CUTbL OM 00bEMA NOSPYICEHHOU Hacmu mena u om HIOMHOCHU
HCUOKOCIU, €€ He3a8UCUMOCTU OMm NIOMHOCMU mend, Om 21yOUHbl, HA KOMOPYIO
NO2PYIHCEHO MeNo; YCA08UU NAABAHU Mel, YCI08UL PABHO8eCUs pbluazad U OJI0K08); TIOJ
PYKOBOJICTBOM TI€/Iarora y4acTBOBaTh B IUIAHMPOBAHWW YYEOHOTO HCCIIEOBAHUS,
COOMpaTh YCTAaHOBKY U BBITIONHATH W3MEPEHUs, Cleaysd NpeAIOKEHHOMY IUIaHy,
(bUKCHpPOBATh PE3YNIBTATHl TOJYYEHHOW 3aBHCUMOCTH (PU3MYECKUX BEIMYUH B BHUIC
MPEUIOKEHHBIX TAOJIHI] U TPAPHKOB, JAeTIaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIEIOBAHMS,
MPOBOJIUTh KOCBEHHBIE W3MEpPEHHsS (U3MUYECKHX BENWYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTH W TBEPIOTO TeNa; CHUJa TPEHUS CKOJBKEHHs; JaBIIEHHE BO3/yXa;
BBITAJIKMBAIONIAS CHJIA, JCUCTBYIOIIAs Ha MOTPYKEHHOE B KHUAKOCTH Te0; KoddurmeHt
MOJIE3HOTO JIEMCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS NMPEIIOKEHHOW WHCTPYKINU; TIPU
BBITIOJTHEHUM M3MEPEHUH IO/ PYKOBOJICTBOM Ielarora coOMpaTh SKCIEPUMEHTAIHHYIO
YCTAHOBKY U BBIYHCIISITh 3HAYCHNE MICKOMOW BEITHIHMHEI;

coOnroAaTh TMpaBWja TEXHUKH 0Oe30macHOCTM 1pu  paboTre ¢ J1abopaTOpHBIM
000pyZOBaHUEM TOCIIE MPEABAPUTEIBLHOTO 00CYKICHHUS C TIEIaroroMm;

COINOCTABIATh TNPUHIMIIBI JAECHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOMIAIONIUECS COCYbl, OapOMETp, pblyar, MOJABUKHBIA U
HETIOIBMYKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh ¢ OTIOPOM Ha JUIAKTHYECKUN MaTepHa,
XapaKTepU30BaTh PUHLMUIIBI ICHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOMCTB
1ocJie MPeABAPUTEIBHOTO 00CYKIEHUS C MEJaroroM ¢ ONopoil Ha MX OMHUCaHUs (B TOM
qucie: MOALIMUIHUKY, YCTPOHCTBO BOJONPOBOJA, TMIPABIMUYECKHM Ipecc, MaHOMETP,
BBICOTOMED, MOPIIHEBOH HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (pU3MUECKUX
SBJICHUH 1 HEOOX0JUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH HpPUMEPbl / HAXOOUTh HHGOPMALMIO O IpUMEpax I[PAKTHYECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUW B IIOBCEJHEBHON JKM3HM A oOecrnedyeHus
0e30IacCHOCTH THpu oOpalleHMH C HOpudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHUS 3/10pPOBbs U COOJIOACHUS HOPM 3KOJIOTMUYECKOTO MOBEICHUS B OKpYXKaroIei
cpene;

OCYIIECTBIATH C MOMOIIBIO Nefarora 0TOOp HCTOYHUKOB HH(popManuu B cetu MHTepHeT
B COOTBETCTBUU C 33JaHHBIM IIOHMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIMXCSA 3HAHUN U
yTéM CPaBHEHUS Pa3IMUYHbIX MCTOYHHMKOB BBLAEIATH MHPOPMALUIO, KOTOPAs SBISAETCS
MIPOTHBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

UCIOJb30BaTh MPH BBINOJHEHUH Y4€OHBIX 33JaHUN HAayYHO-TOMYJSPHYIO JHUTEPATYpy
(U3NYECKOT0 COoAep)KaHus, CIIPaBOUYHbIE MaTepHaibl, pecypchl ceTd MHTepHeT; BlajeTh
npuéMaMi  KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMALMU M3 OJHOM
3HAKOBOW CHUCTEMBI B JPYTYIO;

cO3/1aBaTh M0/ PYKOBOJICTBOM Iiefjarora C oOOCYXJEHHEeM IIIaHa paboThl KpaTKue
NIUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHHUKOB HH(pOpMaIUH
(U3NYEeCKOT0 COJepKaHUs, B TOM YHCIE MyONWYHO JenaTh KpaTKUEe COOOIICHUsS
0 pe3ylbTaTax TIPOEKTOB MM y4eOHBIX HCCIEIOBAHUH; TMpPH 3TOM TI'PaAMOTHO
UCIOJb30BaTh M3YYECHHBIM NOHATHUMHBIA amnmapar Kypca (U3MKH, COINpPOBOXKIAThH
BBICTYIIJICHHE TIPe3eHTalueH;



IIPU BBINOJHEHUHM YYEOHBIX MPOEKTOB M HCCIECIOBAaHUU IOJ PYKOBOACTBOM IIelarora
pacripeneniaite 00sS3aHHOCTH B TpYIIE B COOTBETCTBHHM C TOCTABJICHHBIMH 3aJlauaMH,
CIICZIUTH 3a BBHIMIOJIHEHUEM IUIaHa JACHCTBHH, aJleKBaTHO OIICHUBATH COOCTBEHHBIN BKJIA B
JESITEIbHOCTh TPYIIIbI; BBICTPaWBAaTh KOMMYHUKAaTMBHOE B3aMMOJCHCTBHUE, Y4YMUTHIBAs
MHEHHUE OKPYKAIOLIUX.

8 KJIACC

[IpenmeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y

oOyyarouxcst yMeHHi:

OpUEHTHPOBAThCS B NOHATHUAX M ONEpUpOBaTh MMHU Ha 0a30BOM YypOBHE: macca u
pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS
BEIECTBA, KPUCTAIIIMYECKHE M aMOp(HbIE Tesla, HACHIIIEHHBI U HEHACBILIEHHBIN Map,
BJIQXXHOCTh BO3/lyXa; TeMIepaTypa, BHYTPEHHSS DSHEprus, TEIUIOBOM JBUIATEb;
AJIEMEHTApHbIM  AJIEKTPUYECKUI  3apsii, AJIEKTPUYECKOE T10JIe, MPOBOJAHUKH MU
JUDJICKTPUKH, TIOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyarh SBJIEHHS TOCIE MPEABAPUTEIBHOTO OOCYXKAECHUS C IeNaroroM (TerjoBoe
pacimiupeHue/ckatve, — Tejonepenadya,  TEIUIOBOE  paBHOBECHE,  CMauMBaHUE,
KaWUISIpHbIE  SIBJICHUS, HWCIApeHHue, KOHAEHCAlus, IUIaBJIEHUE, KPHUCTaJUIU3aIMs
(oTBepaeBaHME),  KHUIIEHHME,  TeIulonepenadya  (TEIJIONPOBOJHOCTh,  KOHBEKIIMS,
U3ITy4yeHHe); DIEKTpU3alus TeJl, B3aUMOJICHCTBHE 3apsiioB, NEHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMblKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE MarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, AJIEKTPOMAarHWTHas MHAYKLHMSA) [0 ONMHUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX TaHHOE (PU3MUEcKOe SBICHHE;
pacrno3HaBaTh C MOMOIIBIO MEAarora MPOSIBICHUE HU3YYEHHBIX (U3MYECKUX SBICHUMN
B OKpY)KalollleM MHpE, B TOM 4YHCIIe (U3NYECKHE SBIICHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIPHBIE SBJICHUS B NMPUPOJIE, KPUCTAJUIBI B MPHUPOAE, H3ITydCHUE
Connia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE pPOCHI, TyMaHa, HHes,
CHEra; JJICKTpUYEeCKue SIBICHUS B aTMocdepe, 3JIEKTPUUYECTBO >KHUBBIX OPraHU3MOB;
MarHuTHOE MoJie 3eMJIH, Ipei] MoJII0COB, POJIb MArHUTHOTO TOJISI JJIs )KU3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE; TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBIJICIATH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PUINUECKHUX SBICHUII;

OTHCHIBATh MOJ] PYKOBOJICTBOM Iiefarora ¢ oOCyXIeHHEM IIlaHa paboThl M3ydeHHbBIC
CBOMCTBA TeJl U (PU3UYECKHE SBICHUS, UCIONb3Yysl (PU3NYECKUE BEITMYUHBI (TeMIleparTypa,
BHYTPEHHSISI DHEPrus, KOJMYECTBO TEIUIOTHI, yJeibHas TEIIOEMKOCTh BEIIECTBA,
ylleibHas TeIJIoTa IUIaBJIeHUs, YAelbHas TeIIoTa MapooOpa3oBaHus, yAeabHas TEeIoTa
CropaHusi TOIUIMBA, KOA(PPUIMEHT TONE3HOr0 JEHCTBUS TEIJIOBOW  MAIIMHBI,
OTHOCHUTENbHAS BIAXXHOCTh BO3]lyXa, JEKTPUUYECKUU 3aps]l, CUJIa TOKA, SJIEKTPUUYECKOE
HamnpsbKeHHe, COMPOTHUBIICHUE TPOBOAHNKA, YASTFHOE COMIPOTUBIICHHE BEIleCcTBa, paboTa
Y MOITHOCTH 3JIEKTPUUYECKOTO TOKA); MPH OMHCAHUU MPaBUIBHO TPAKTOBAThH C MOMOIIBIO
nefgarora (pU3MYECKUil CMBICT HCIHOJB3YEMbIX BEIUYUH, O0O3HAUEHUS W EIAWHUIIBI
(bu3MYeCKUX BENWYHH, HAXOIUTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO (DU3HMYECKYIO
BETUYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TpadUKH H3IYYEHHBIX 3aBHUCHUMOCTEH
(U3MYECKUX BETUYMH;

OTpeNeNATh IOCcie MPeIBAPUTENBHOTO0 OOCYXIECHUS C TeJaroroM CBOMCTBA Tell,
¢buznueckue SBIEHUS U TPOIECCHI, UCMOJb3ysd OCHOBHBIC MOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKOW TEeOpUHM CTPOCHHS BEIIEeCTBA, NPUHIUI CYMEPHO3UIMH TMoyel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a, 3akoH OMa Ui y4acTKa LeTd, 3aKOH
[Diwcoyna—J/lenya, 3aKOH COXpaHEHUS OHHEPrHMM; INPU HTOM HAXOAWUTH CJIOBECHYIO



(GOopMYyITHPOBKY 3aKOHa W €ro MaTeMaTHYEeCKOE BBIPAXEHHE C OMOpoil Ha IMdpoBbIE
00pa3oBaTeJIbHBIE PECYPCHI;

COOTHOCHTBH TOJ| KOHTPOJIEM Henarora (u3n4eckue MpoIlecChl U CBOWCTBA TEd, B TOM
YHCJIe U B KOHTEKCTE CUTyallMil MpaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IpU MOMOLIU
nejarora BBISBIISITH MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHeHHE H3 |2
JOTMYECKUX IIAaroB C OMOpod Ha |—2 W3ydeHHBIX CBOWCTBAa (M3MUYECKUX SBJICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pelath TUIOBbIE pacu€THble 3adauyud B 1—2 JeicTBUS € OHNOpONl Ha alNroOpuUTM,
MpEeIBAPUTEIILHO Pa300paHHBI COBMECTHO C MEAArOrOM, MCIIOIB3YS 3aKOHBI U ()OPMYIIBI,
CBsI3bIBarOIIME (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jaul 3allMChIBATh
KpaTKO€ YCJIOBME, BBISBJISTH HEJOCTATOK JAHHBIX MJIS PELIEHUs 3ajaud, BbIOMpaTh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE AJIsl €€ pelIeHUs, IPOBOIUTh PacuéThl U CPAaBHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

HMMETh IpEeJICTaBIeHHE O MpolIeMax, KOTOPble MOYKHO PEIIMTh P MOMOIIU (PU3HUECKUX
METOJIOB IOCJIE NPEABAPUTEIBHOTO OOCYKIEHHUS C IMEAAaroroM; UCIHOJb3ys ONHCAaHUE
WCCIIEIOBAaHUS, BBIACIATh MPOBEPSIEMOE IMPEANOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh
MOPsIJIKA MMPOBE/IEHUS UCCIIEA0BaHUs, AeTIaTh BbIBObI;

yYMETh HaXOJWUTh C MCIOJIb30BaHHEM LU(POBBIX 00pa30BaATEIbHBIX PECYPCOB OMBITHI IO
HaOMOJICHUIO (QU3NYECKUX SBJICHUM WM (U3MUECKUX CBOWCTB Ten (KanmwUIspHBIE
SBJIEHUS, 3aBHCHUMOCThH JaBJICHHS BO3QyXa OT €ro o0béMa, TeMIepaTyphl; CKOPOCTH
mporecca OCTBhIBAaHUS/HArpEBaHUS npu U3ITyYeHUH oT 1BeTa
M3JTY4aoLeH/orIonaroell NOBEpXHOCTH; CKOPOCTb UCIIAPEHUS BOJBI OT TEMIIEPATYPbI
KUAKOCTH W IUomaad €€ IOBEPXHOCTH; DJJIEKTpU3alMs Tl W B3aMMOJCHCTBHE
IEKTPUYECKUX 3apsiioB; B3aMMOJCHCTBHE IOCTOSIHHBIX MAarHUTOB, BU3yalU3allUs
MarHUTHBIX TOJIEH NMOCTOSHHBIX MarHWTOB; IEHCTBUS MarHUTHOTO IOJIA HA IIPOBOJHHUK
C TOKOM, CBOMCTBa 3JIEKTPOMArHUTAa, CBOMCTBA JIEKTPOJBUIATElNsl MOCTOSHHOIO TOKA):
dopMynupoBaTh  IpOBEpAEMbIE  IPEINOJIOXKEHUs,  COOMpaThb  YCTAHOBKY U3
IPEUIOKEHHOIO 00O0pYZOBaHUS C OMNOpPOM Ha CXeMy; OIMCBhIBaTh XOJ OINbITa U
(GbopMynUpoBaTh BBIBOABI 110 PYKOBOJICTBOM I1€Jarora;

HMETh IIPEJICTABICHNS O U3MEPEHUH TEMIIEPATypbl, OTHOCUTEIBHON BJIAXHOCTU BO31YyXa,
CHJIBl TOKa, HANpPsHKEHHUsS C MCIOJIb30BAaHHMEM aHAJIOTOBBIX IHPUOOPOB U JATUMKOB
(Gu3nYecKuX BEJWYMH; MPU MOMOINM I€Aarora CpaBHUBATh PE3yJbTaThl W3MEPEHUH ¢
y4€TOM 3a7]aHHOM aOCOJIFOTHON OIPELIHOCTH;

IIPOBOJIUTH COBMECTHO C IEJAaroroM HCCIICOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKOM
BEJIMYUHBl OT JPYrod C UCHOJb30BAHUEM MPSAMBIX H3MEpPEHUH (3aBUCUMOCTb
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJM IIONEPEYHOIO0 CEYEHUS U
YIEIbHOTO COINPOTUBIIEHUS BEUIECTBA IPOBOJHUKA; CHJIBI TOKAa, WIYLIETO Yepe3
IIPOBOJHMK, OT HAIPSDKEHUS Ha IPOBOJHUKE; HCCIECJOBAaHHUE IOCIIENOBATEIBHOIO U
napayieIbHOT0 COEAMHEHUH NpPOBOJHMKOB): IUIAHUPOBATh MCCIEIOBaHUE, COOMpATh
YCTaHOBKY W  BBINOJHATH M3MEPEHMs] II0J PYKOBOACTBOM II€Jarora, Cienys
MPEUI0KEHHOMY TJIaHy, (UKCHpPOBATh pe3yibTaThl MOJYYEHHOW 3aBHCUMOCTH B BUJE
TabauIl ¥ rpaduKoB, JAeaaTh BHIBOJIBI 110 PE3yIbTaTaM MCCIEIOBAHMS MOCIE OOCYXKICHHS
C TEeIaroroM;

COOTHOCHTh KOCBEHHBIE H3MEpeHUs (PU3ndecKkux BeNUUuH (yJelbHas TeII0EMKOCTh
BEIIIECTBAa, CONMPOTHUBICHHE MPOBOJHUKA, PabOTa U MOIIHOCTh 3JIEKTPHUECKOrO TOKA): C
MOMOINbIO  Tefarora IUIAHUPOBaTh HM3MEPEHHs, CcoOMpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY, CIIEAYs IIPEI0KEHHOW NHCTPYKLMH, U BBIYMCIIATh 3HAYEHUE BETUYHHBI;
coOmoaTh MpaBWiIa TEXHUKHM O€30MacHOCTH MpH  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TOCIIE MPEABAPUTEIHLHOTO 00CYKICHHS C TIeIaroroMm;



COIMOCTABJIATh C IOMOINBIO TM€Jarora NPUHIMIIEI JEHCTBHS M3Y4EHHBIX MPHOOPOB
U TEXHUYECKUX YCTPONCTB C ONOPOM HA UX ONHUCAHMS (B TOM YHUCIIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOUHa, aMIEPMETpP, BOIBTMETP, CUETUUK IEKTPUUECKON
SHEPTUH, 3JEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTENbHBIE  3JIEKTPOIPUOOPHI
(mpuMepsl), DNIEKTPUYECKUE TPEAOXPAHUTENIN; DIIEKTPOMArHUT, AJIEKTPOABUIATENb
IIOCTOSIHHOTO TOKa), HCIOJIb3YSl METOJUYECKHE MaTepuajbl O CBOMCTBaX (PU3MUYECKUX
SIBIICHUN U HE00X0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IIOCJI€ IPEABAPUTENBHOIO OOCYXKJIEHUS C IeJaroroM IMpoCTbIe
TEXHUYECKUE YCTPOMCTBA M HM3MEpUTEIbHbIE MPUOOPHI IO CXeMaM U CXEMaTUYHBIM
pUCyHKaM (KHUJKOCTHBIM TEpPMOMETpP, TEPMOC, ICUXPOMETP, T'UTPOMETpP, IBUIATEIb
BHYTPEHHETO CropaHMsi, 3JEKTPOCKOI, PEOCTaT); COCTaBJIATh CXEMBbl SJIEKTPUUYECKUX
Leneld c MocieloBaTeNbHbBIM U MapajulebHBIM COEAMHEHHEM 3JIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LENeil;

MPUBOJUTh  NPUMEPHI/HAXOAUTh  HHGMOpPMALMI0O O  TNpUMEpax  MPAKTUYECKOTO
WCIOJIb30BAHUS (PU3UYECKMX 3HAHMM B TIOBCEJHEBHOM JKM3HM M 00ecredeHUs
0€30MacHOCTH TMpH OOpalleHHH C MpudopaMM U TEXHUYECKUMHU YCTPOHCTBaMH,
COXPAaHEHHUS 37I0POBbs U COOJIIO/IEHUSI HOPM 3KOJOIMYECKOr0 MOBEACHUS B OKpYKarolen
cpene;

OCYILIECTBIISITH C MOMOUIBIO Teaarora Mouck HHGopMmanuu (U3NYECKOTO COJAEp KaHUS
B ceTu MHTEpHET, Ha OCHOBE UMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHUS JOTMOJIHUTEIbHBIX
HCTOYHUKOB BBIAEIATH MHQOPMAIINIO, KOTOpash SBJISETCS NMPOTUBOPEUUBOM WM MOXKET
OBITH HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPU BBIMOJIHEHWU YY€OHBIX 33JaHMM OTOOpPAaHHYIO NEAAroroM Hay4dyHO-
MOMYJISIPHYIO JTUTEPaTypy PU3NYECKOTO COJIEpKaHusl, CIIpaBOYHbIE MaTepPHAaIIbl, PECypPChI
cetu UHTepHeT; BiageTh NpUEMaMH KOHCIEKTUPOBAHMS TEKCTa, NpeoOpa3zoBaHUs
nHpOpMauu W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO C OMOPOM HaA alroOpuT™M U
YTOYHSIOIINE BOIIPOCHI MEarora;

co3/aBaTh MOJ| PyKOBOJICTBOM Ie/arora ¢ o0CyxJeHueM IiaHa paboThl MUCbMEHHBIE U
KpaTKue YCTHbIe cooOuieHus, o0oOuias uHGOpMalUi0 M3 HECKOJIbKUX HCTOYHHKOB
(u3MUecKoro coJep)kaHus, B TOM UHCIE MyOIMYHO TPEICTABIATH PE3YJAbTaThl
MIPOEKTHON MJIM UCCIIEJIOBATEIbCKOM AESITENbHOCTH; MPU 3TOM I'PaMOTHO HCIOJIB30BaTh
W3YYCHHBI TOHATUHMHBIN anmapaT Kypca (GU3HKH, COIMNPOBOXKAATh BBICTYIUICHHE
MpEe3CHTAlNEN;

IIPH BBINIOJIHEHUU YYEOHBIX IMPOEKTOB U HCCIENOBAHHM (PU3UYECKHX MPOLIECCOB MO
PYKOBOJICTBOM TI€[arora pacrpeneisiTh OOS3aHHOCTH B TPYIIEe B COOTBETCTBHH C
MOCTABJICHHBIMHM  33Jla4yaMU, CJIEOUTh 3a BBINIOJHEHHWEM IUIaHAa JEHCTBUH U
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIM BKJIAaA B JIEATEIBHOCTH
TPYIIbI; BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBISISI TOTOBHOCTH
paspemiatb KOH(QJIUKTHL

9 KVIACC

Hpe,[[MeTHLIe pPE3YyJIbTaThbl HA 0a30BOM YPOBHEC HOJIKHBI OTpaKaThb CCI)OpMHpOBaHHOCTB y

o0yJaromuxcs yMEHHIA:

OpUEHTUPOBATHCSI B MOHATHUAX M ONEpUPOBaTh MMU Ha 0a30BOM YpOBHE: CHCTEMa
OTCY€Ta, MaTepualibHas TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTH MEXaHUYECKOro
JBIDKEHUS, Jedopmanus (yrnpyras, IUTaCTHYECKasi), TPEHUE, YeHmpOCmpeMumenbHoe
YCKopeHue, HEBECOMOCTb M TEpPerpy3KH; LEHTP TKECTH; aOCOJIOTHO TBEPIOE TeEIo,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE; MEXaHMUYECKHE KoJieOaHHsI M BOJHBI, 3BYK,
UHOPA3BYK U YIBTPa3BYK; AIEKTPOMArHUTHBIC BOJIHBI, IIKaja IEKTPOMArHUTHBIX BOJIH,



CBET, OJM30PYKOCTh U JAITBHO30PKOCTb, CHEKMPbl UCNYCKAHUA U No2loujeHus; anbda-,
Oera- ¥ raMMa-M3IIy4eHHs, U30TOTIBI, SJICPHAs SHEPTeTHUKA;

COOTHOCHTB SIBJICHUS MOCTIE MPEIBAPUTEILHOTO 00CYXACHUS C TIearoroM (paBHOMEpHOE
U HEpaBHOMEPHOE MPSAMOJIMHEHHOE JABU)KEHHME, PABHOYCKOPEHHOE IPSIMOJIMHENHOE
NBUKEHHE, CBOOOJHOE TMaJeHHE Tell, PAaBHOMEPHOE JIBWKEHUE [0 OKPYKHOCTH,
B3aMMO/ICHCTBHE TEJI, PEAaKTUBHOE IBIKEHUE, KOJIeOATEIbHOE IBIKECHUE (3aTyXalOIue U
BBIHYXJICHHbIE KOJ€OaHusl), PE30HAHC, BOJIHOBOE JBI)KEHHUE, OTpPAXKEHHE 3BYKa,
MPSIMOJIMHENHOE PpAacIHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIIEHHE CBETa, IIOJIHOE
BHYTPEHHEE OTpPA)XCHHE CBETA, pa3joKeHUe OeIoro cmBeTa B CHEKTP M CIOKEHHE
CHEKTPAJbHBIX  LIBETOB, JUCIEPCHsl  CBETA, €CTECTBEHHas  paJlOaKTUBHOCTbD,
BO3HMKHOBEHHE JIMHEMUYaTOro CIEKTpa HU3Iy4eHHUs) MO OIMCAHMIO MX XapaKTEpHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh C IMOMOIIBIO T€Aarora MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUN
B OKpY)KarollleM Mupe (B TOM uucie (u3nueckue SIBICHHUS B MPUPOAE: NPUIUBBI U
OTJIUBBI, JBWXKeHUE IulaHeT COJHEYHOM CHCTEMbI, pPEaKTHBHOE JBM)KEHHME JKUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB YKUBOTHBIMH, 3€MIIETPSICEHHUE, CEHCMUYECKHUE BOJIHBI,
I[yHaMH, 3XO, IIBETa TeJl, ONTUYECKUE SBJIEHUS B MPUPOJE, OMOIOTHYECKOE IEHCTBUE
BUJIUMOTO,  yIbTPa(UOIETOBOTO U PEHTIEHOBCKOTO W3JIY4YEHUH; €CTECTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMHMUYECKHE JIY4d, DPATUOAKTUBHOE H3Iy4eHUE HPUPOIHBIX
MUHEpAJIOB; JAEUCTBHE PAaTUOAKTHUBHBIX M3JIyU€HUN Ha OpPraHu3M 4YeJoBeKa), NMPH 3TOM
M0/ PyKOBOJICTBOM II€/Iarora NepeBOAUTh MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIJIENSTh
CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SIBICHUM;

ONMCBIBATH IOJ PYKOBOJICTBOM II€Aarora ¢ oOCYKIEHHEM IUIaHa pabOThl U3y4YECHHBIE
CBOMCTBA Teln U (pU3MUECKHE SABJICHUA, UCHONB3Ys (U3NYECKUE BEIMYMHBI (CpeAHAd U
MT'HOBEHHAs1 CKOPOCTb Te€JIa I[P HEPABHOMEPHOM JBHKCHHUH, YCKOPEHHUE, NTEPEMEILECHUE,
IIyTh, YIJOBasi CKOPOCTb, CHJIA TPEHHUs, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
cBOOOJIHOTO MaJeHUs, BEC Tea, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHUUYeCKas paboTa U
MOILIHOCTb, IMOTEHLIMAJIbHAS JHEPrHsl Tella, MOAHATOIO HAJ IOBEPXHOCTBIO 3EMIIH,
MIOTCHIMAIBHAS DJHEPrus CKAaTOM MPY)KHUHBI, KUHETHYECKas DHEPrus, IOJHas
MEXaHUUYEeCKasi SHEPrus, epUol U 4acToTa KoJeOaHui, AJMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeib MPETOMIICHHUs Cpelibl); IPU OMHUCAHUM C
IIOMOIIBIO YYUTENs NPAaBUIbHO TPAKTOBaTh (DU3MYECKMH CMBICI HCIIOJIB3YEMbIX
BEJIMYUH, 0003HAUYEHUS M €IUHMIIBI (PU3HMUECKUX BEIMYUH, C ONOPOIl Ha METOANYECKUX
MaTepuall HaxoJuTh (OPMYJbl, CBA3BIBAIOIIME AAHHYIO (DU3MYECKYIO BEIMYUHY C
JIPYrUMH BEIMYUHAMHU, CTPOMTH TIpaUKM H3YyYEHHBIX 3aBUCHUMOCTEH (U3HMUECKUX
BEJIMYMH;

XapaKkTepu30BaTh IOCIE NPEABAPUTEIBHOIO OOCYXIEHUS C IelaroromMm CBOMCTBa Tel,
¢u3nyeckue SBICHUS M TPOLECCHI, MCIOJb3YySd 3aKOH COXPAHEHUS HHEPIUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, NPUHIUIN CYNEPHO3ULUU CHJI, NPUHIUI OTHOCHTEIBHOCTH
lNanunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsS HMIIYJIbCA, 3aKOHBI OTPAXKEHUSA H
IIPEIOMIIEHHUS] CBETA, 3aKOHBI COXPAaHEHUs 3apsiIOBOTO U MAacCOBOIO YMCEN IIPU SACPHBIX
peakuMsx; TMpud 3TOM HAXOJUTh CJIOBECHYIO (OPMYIMpPOBKY 3aKOHa U €ro
MaTeMaTH4YeCKOE BHIPAKEHNE C ONIOPOI Ha IIU(POBBIE 00pa30BaTEIbHbIE PECYPCHI;
COOTHOCHUTBH TOJI KOHTpOJIEM Nenarora (u3ndeckue Mmpolecchl U CBOWCTBA TEd, B TOM
YHCJIE U B KOHTEKCTE CUTYallMi PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH IIPU
MOMOIIM TeJjarora MpPUYMHHO-CJIEJICTBEHHbIE CBS3U, CTPOUTh OOBsICHEHHE M3 2—3
JIOTMYECKUX IIaroB C OMOpOM Ha 2—3 M3y4yeHHBIX CBOMCTBAa (PU3MUYECKHX SIBJICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelmars THUIOBbIE pacuéTHblE 3aaud B 1—2 JEHCTBUS € ONOPOM Ha alrOpUTM,
MPEIBApUTENILHO pa300paHHBI COBMECTHO C, HCIIOJB3YyS 3aKOHBI U (OPMYIIBI,



CBsI3bIBaIOIIME (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jau 3allMChIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEAOCTAIONINE UM U30BITOUHBIE TaHHBIC, BEIOUPATh 3aKOHBI
1 (hopMyIbl, HEOOXOIUMBIE ISl PEIICHUs, TPOBOAUTH PACUETHI U OLIEHUBATH C TOMOIIBIO
YUUTENS] pEATMCTUYHOCTD TMOYYeHHOTO 3HAUeHUS (PU3MUECKON BETMYMHBI;

UMETH MPEJICTaBICHHUE O MPOOIIeMaX, KOTOPBIE MOXXHO PEUIUTh MPU OMOIIY (PH3UIECKUX
METO/IOB; MCIIOJIb3YS OTMCAHUE UCCIIEIOBAHMS, MTOCIE IPEABAPUTEIHLHOTO 00CYXKACHUS C
MI€/1arOrOM BBIJICNIATH MTPOBEPSIEMOE MPENIOI0KEHNE, OLIEHUBATh MMPABMIIBHOCTH TOPSIIKA
MPOBEACHUSI  MCCIIEJOBAaHUS, JeJaTb BBIBOJABI, HHTEPIPETUPOBATH  PE3YNIHTATHI
HaOJII0IEHUI U OIIBITOB;

YMETh HaXOJUTh C MCIOJb30BAaHUEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB OMBITHI IO
HaOMOICHUIO (PU3NYECKUX SIBICHUM WIM (PU3NYECKHX CBOWCTB TeNl (M3yu€HHE BTOPOIO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs HSHEPIHH; 3aBUCHUMOCTH TEepHOJa KOJeOaHMi
MPYKUHHOTO MAasTHHUKA OT MAacCChl Tpy3a M JKECTKOCTH MPYXUHBI U HE3aBHCUMOCTH OT
aAMIUTUTYIbI MaJIbIX KOJIEOAHMI; MPSIMOJMHEHHOE PACTIPOCTPAaHEHUE CBETA, PA3JI0KEHUE
0eJIoro CBeTa B CIEKTP; M3YUYEHHE CBOMCTB M300pakKeHUs B TUIOCKOM 3epKajie M CBOWCTB
n300pakeHus TIpeIMeTa B coOMparomiel JMH3€e; HAOIIOCHUE CIUIOITHBIX M JTHHEHYaThIX
CIIEKTPOB U3JIy4EHHUs): CAMOCTOSATEIHLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
0o0OpyIOBaHUSI C OMOPOH Ha CXEMy; OIHMCHIBaTH XOJ OIBITa W €ro pe3ylbTaThl,
(opMyITHPOBATh BHIBOKI IO PYKOBOJICTBOM II€1arora;

MPOBOJIUTH TPH HEOOXOJWMOCTH CEPHIO TPSMBIX HW3MEPEHUH, OTpeneNss CcperHee
3HAYCHHE W3MEPSIEMON BEIMYUHBI (POKYCHOe paccmosiHue cobuparoujel JuH3bl);
000CHOBBIBATH BBIOOP CITOCO0A M3MEPEHHMSI/M3MEPUTEIHLHOTO TTPHOOPa;

MIPOBOJIUTH COBMECTHO C MEIaroroM HCcie0BaHNuEe 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH
C UCMOJBb30BAaHUEM TMPSAMBIX HU3MEpPEHHH (3aBUCHMOCTh IyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBIDKEHHWH ©0€3 HayallbHOM CKOpOCTH; Tmepuoia KoseOaHui
MaTeMaTH4eCKOro MasTHUKA OT JJMHBI HUTH; 3aBHCHUMOCTH Yrja OTPa)KEHHUS CBETa OT
yria THajeHus W Yria MpeJoMJICHHS OT yIyla MaAeHHs): Tocie OOCYKICHHS IO
PYKOBOJICTBOM  [efarora IUIAHUPOBaTh  HCCIEAOBAHHME, COOMpATh  YCTaHOBKY,
(bukcupoBaTh pE3yAbTaThl MOJYUYEHHOH 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BUJEC
TabIuI ¥ rpauKoB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM HUCCIEIOBAHMS;

COOTHOCHUTh KOCBEHHBIE H3MepeHUs (U3MUECKUX BEJIUYUH (CPEAHSAS CKOpPOCTh U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOJHOTO MaJleHus,
KECTKOCTh MPYXHUHBI, KOAXPOUIMEHT TPEHHUS CKOJBKEHHs, MeXaHudyeckas paboTa
Y MOIIHOCTh, YacTOTa U TNEpUOJ KOJNeOaHWH MAaTeMaTH4eCKOro U MPYKUHHOTO
MasTHUKOB, ONTUYECKasl CHJIa COOMPAIOIIEH JIMH3bI, PATUOAKTUBHBIN (DOH): C MOMOIIBIO
nejarora IJIaHUPOBaTh HU3MEPEHHs; COOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEpPEHUs, CJlenys MpenIoKeHHOW HWHCTPYKIMM; BBIYUCIATH 3HAYCHHE
BEITMYMHBI U aHAJIM3UPOBAThH MOIYUYEHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

coOnrofaTh TpaBHla TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000pyZIOBaHUEM TOCIIE MPEABAPUTEIHLHOTO 00CYKICHHS C TIeIaroroMm;

COTOCTABJIATh C TOMOIIBIO IEarora OCHOBHBIE MPU3HAKH M3YYEHHBIX (PUINYECKUX
MoJieNieii: MaTepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOYCUHBI MCTOYHHUK CBETA,
Ty4, TOHKas JTUH3a, TUIAaHEeTapHas MOJelbh aToMa, HyKJIIOHHAas MOJENb aTOMHOTO sijipa C
OTIOpPO¥ HA METOAMYECKUE MaTepUabl;

XapaKTepU30BaTh IMOCIE TMPEABAPUTEIHHOTO OOCYXKIEHUS C TEAaroroM MPHHIIHITBI
JEVCTBYS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA X OomucaHus (B
TOM YHCJIE: CIIUAOMETP, JATUYUKHU MOJI0KEHHUSI, PACCTOSHUS U YCKOPEHHUS, paKeTa, 9XO0JIOT,
OUKH, MEpUCKol, (oToamnmapar, ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOM, TO3MMETD,
kamepa BunbcoHa), ucnouib3ys 1udpoBbie 00pa3oBaTeIbHbIC PECYPCHI;



— HCHOJIb30BaTh O]l PYKOBOJCTBOM II€Jarora CXeMbl U CXEMaTUYHbIE PUCYHKU U3YYE€HHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEILHBIX NMPUOOPOB M TEXHOJOTHYECKUX IPOLIECCOB
OpU peleHHHd Yy4eOHO-TIPAKTHYECKHX 33/1a4; ONTHYECKHE CXEMBbI Uil MOCTPOCHHS
M300paXe€HU B IJIOCKOM 3epKaJie ¥ COOMpAIoNIei TUH3E;

— TMPUBOIUTH  NIPUMEPBI/HAXOAWTH  HMH(OpPMAIMIO O  TpUMEpax  IPaAKTHIECKOTO
UCIOJIb30BAHUS (PU3UYECKMX 3HAHUM B TIOBCEJHEBHOM JKM3HM s 0O€CHeUYeHUs
0€30MacHOCTH IMpH OOpalleHHH C M[pudopaMM U TEXHUYECKMMM YCTpOIlCTBamH,
COXPAHEHUS 37J0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOIMYECKOI0 MOBEACHUS B OKPYXKAIOIIeH
cpene;

— OCYHIIECTBJIATH T10J] PYKOBOJCTBOM Tlelarora IMOHWCK HWHPOpMaIuu (HU3NIECKOTO
cojepkaHus B cetn HTepHeT, caMOCTOATENbHO (QOpPMYNIHpYsT MOUCKOBBIA 3ampoc,
HaXOJUTh IIyTH OIpPEAETeHHs] JOCTOBEPHOCTH MOJYy4YEHHOW HHGOpMAlMM Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JOTIOJIHUTENIBHBIX HCTOUHUKOB;

— HCHOJb30BaTh INPHU BBINOJHEHUU YUEOHBIX 3a/laHUil OTOOpaHHYIO IEJIaroroM Hay4yHoO-
MOMYJISIPHYIO JTUTEPATypy (PU3NUYECKOTO COJIEpKaHusl, CIIpaBOYHbIE MaTEpPHAIIbl, PECYPChI
cetu VHTepHer; BiajeTh MNpUEMAaMHU KOHCHEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nHpopMallMd W3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYI'yIO C OINOpPON Ha alrOpUT™M U
YTOYHSIIOLIME BONPOCHI TIearora; co3JaaBaTh IO PYKOBOJCTBOM Iiearora ¢
00CYXJIeHHEeM IUlaHa paboThl MHCHBMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBE
nHpOpMallUd W3 HECKOJIbKMX MCTOYHHUKOB (PU3NYECKOTO COJEepKaHUS, TyOINYHO
MIPE/ICTaBIATh PE3YNbTAThl IPOEKTHOM WM UCCIIEA0BATEIbCKOM NEeATEIbHOCTH; IPU STOM
I'PaMOTHO HUCHOJIb30BAaTh N3yUEHHbII MOHATUHHBIN anmapaT U3y4aeMoro pasjena (Gpu3nku
U COIPOBOXKIATh BBICTYIUIEHHWE IIpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.

IHPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kj1acce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

e WCIIOJNIB30BaTh TOHATHUS: (PU3NYECKHME U  XUMHYECKHE  SIBICHUS,
HAOJIIOICHNEe, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CIMHUIIBI (U3UIECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIE COCTOSTHUSI BemiecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBMI)KEHHE (paBHOMEPHOE,
HEPAaBHOMEpPHOE, TNPSIMOJIUHEHHOE), TPAEKTOPHs, PaBHOJCHCTBYIOIIAS
cuna, nedopmanus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOTIAIOIINECS] COCY/IBI;

e paznuyarh sBicHUS (muddy3us, TEMIOBOE NBIKEHUWE YACTHI] BEIICCTBA,
paBHOMEPHOE  JBH)KCHHE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEPIHS,
B3aUMOJICHCTBHE TEJl, PAaBHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHHsI, Tepeaada MaBIICHUS TBEPABIMH TEJIaMH, S>KUIKOCTIMU U
razam, atMochepHOe JaBlieHWE, IUIABaHWE TeEJ, TMPEeBpaIICHUS
MEXaHMYECKOW DHEPTvH) M0 OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB W HA
OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SABJICHUE;



pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3NUECKUX  SIBICHUU B
OKpYXKalolleM MHpE, B TOM 4HCie (U3UUYECKUE SIBICHHUS B MPUPOJE:
MpUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, ACHUCTBUE CHJIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PBIO, phlUuaru B
TEJIe YeJIOBeKa, IMPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33Ja4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKU) (DU3UUYECKUX SIBICHUN;
OMHCHIBATh U3YUYECHHBIC CBOMCTBA TN M (PM3UUYECKUE SBJICHUS, UCIIOJIb3Ys
dbuzndeckue BeauuyuHbI (Macca, 00BEM, IUIOTHOCTH BEIIECTBAa, BpeMs,
MyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, Cujia TpeHHs, JAaBieHue (TBEPAOro Tesa, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIASI CUJIA, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIbI, KOA(PPUIIMEHT TI0JIE3HOTO JICHMCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIUAJIbHAS DHEPrusi), MPU ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIOJIB3YEMBIX  BEJIMYMH, HUX
0003Ha4YeHUSI W E€IUHUIIBI (U3NYECKUX BEIIMYMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U IPOLECCHI,
UCIIONIBb3YSl TIpaBUJIa CIOXKEHUs CUJl (BAOJb OJHOM MpsMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBeCHs pblyara (0ioka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOMN
SHEPruu, TpPHU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA W
3aIUCHIBATh €M0 MATEMATUYECKOE BBIPAKECHUE;

O00BSACHATH (M3UUECKHUE SABICHUS, TIPOILIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE u3 1-2
JIOTUYECKUX IIArOB C OMOpOi Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SBJICHUM, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3aJayd B 1—2 JeHCTBHS, HCHOJNB3Yys 3aKOHBI H
dbopMyIbl, cBs3bIBAaOIMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 33J1a4yl 3aMMCHIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKHE
BEJIMYUHBI B (OPMYJBI M TPOBOAUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JIJIsl PEUIEeHUs 3aJ]a4, OIIEHUBATh PEATUCTUYHOCTh
MOJTy4YE€HHOU (PU3NUECKON BEIUYUHBI;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU [MOMOIIH
(bU3NYECKUX METOJIOB, B ONMCAHUU UCCIIEIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyioxkeHue  (TUIOTE3y),  pa3iuyartb W UHTEPHOPETUPOBATH



MOJIyYEHHBIA pe3ysbTaT, HaXOAUTh OIIMOKH B XOJE OIbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

MPOBOJUTh OMBITHI MO HAOMIOJAEHUIO (U3UYECKUX SBJICHUU WU
buznIecKux CBOICTB TE: bopmMynIHpoBaTh IPOBEPAEMBIEC
IPEANOoNIoXKEHUsS, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000pY1I0BaHNUS,
3aIUCHIBATh XOJ1 OMbITa U (HOPMYIUPOBATH BHIBOHI,

BBITIOJIHSITh TPSMbIE HM3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEepaTypbl C HCHOJb30BAaHUEM aHAJOTOBBIX H
u(poBBIX TPUOOPOB, 3aMUCHIBATH TMOKAa3aHUs TPUOOPOB C YUETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
JIPYrol C UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHU [IBWXKEHUS Teja, CHIIbI
TPEHMSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOLIAJN CONPUKOCHOBEHUS TEJ, CUJIbI
YOPYTrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
NOTPY>KEHHON YacTU Teda W OT TUIOTHOCTH >KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHSl pbhluara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4eOHOrO HCCIEOBaHUA, COOUpAaTh YCTAHOBKY U
BBITIOJHATh M3MEPEHUs, CIenys MpeIoKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYHH B BUJC
NPEJIOKEHHBIX TaOIUI[ U TpadUKOB, JENaTh BBIBOJABI MO pe3yJbTaTaM
UCCJICIOBAHUS;

IPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO Tejla, Cujla TPEHUS CKOJbKEHHS,
NABJICHHE  BO3/AyXa, BbITAJIKMUBAIOIIAs CWIa, JEWCTBylOIas  Ha
NOTPY>KEHHOE B KHUAKOCTh TelI0, KOAD(DHUIMEHT TOJIEe3HOro JeHCTBUSA
OPOCTBIX MEXaHU3MOB), CIHEAys MPEIIOKEHHOW MHCTPYKUUU: TIPU
BBINIOJIHEHUM HW3MEPEHUN COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
0o0opyT0BaHUEM;

yKa3bplBaTh MPUHILMIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOIIAIONIUECS COCYAbl, OapoMmeTp,
phluar, MOABUKHBIN U HEMOABUKHBINA OJIOK, HAKJIIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh TMPUHLMIBL  JCUCTBUA U3YYEHHBIX NOpHOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmucaHusi (B TOM YHCIE:
MOAIIUITHUKY, YCTPOICTBO BOAOMNPOBOJA, THUIAPABIMYECKUM TMpecc,



MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (pU3MYECKUX SABJICHUU M HEOOXOAUMBbIE (HPU3UUECKUE 3aKOHBI
1 3aKOHOMEPHOCTH;

OpUBOAUTHL  HpuUMEpbl  (HaXoauTh  UHGOpPMAIMI0O O  MpPUMEpax)
OPAKTUYECKOTO HUCIOJIb30BaHUS (PU3NYECKUX 3HAHWM B IMOBCEIHEBHOMU
AKU3HU JJ1s1 oOecrieueHrs 0e30MacHOCTH NpH OOpalleHuH ¢ NpubopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3J0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTMYECKOTO TIOBEAECHUS B OKPYKAOLIEN CPEAE;

OCYHIECTBJISITh OTOOpP HMCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM M TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMaIIMIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHITIOJHEHUU YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
AUTepaTypy (PU3MYECKOTO  COAEp)KaHUs, CIPABOYHBIE MaTepHUabl,
pecypcel cetn MHTepHeT, BrageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMHU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3ZaBaTh COOCTBEHHBbIE KpaTKHE MHUCbMEHHBIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAINK (HU3UIECKOTO COAECPKAHUS, B TOM
qyciie MyOJMYHO JieJaTh KpaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WIKM Yy4eOHBIX HCCIEOBaHUM, MpPH OSTOM TPAMOTHO HCIIOJIb30BATh
W3YUYEHHBI TIOHATUWHBIA ammapar Kypca (HU3UKH, COINPOBOXKIATH
BBICTYIJICHUE TTPE3CHTAIUEN;

IPY BBIIOJIHEHUM YYEOHBIX NPOEKTOB U HCCIEIOBAHUI pacrpeiensTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUHM C TOCTABICHHBIMHU 3aJadaMH,
CIIEINTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHI, AaJeKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJAX B  JESATENIBHOCTb  TIPYMIbI,  BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kj1acce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

VICIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUSA BEILIECTBA, KPUCTAIIIMYECKUE U
amop(HBIE Tena, HACBHIIEHHBIM W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DHEpPIUs, TEIUIOBOM JBHUIATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUHN 3apsifl, IIEKTPUUECKOE IOJIe, MPOBOIHUKH
Y TADJICKTPUKH, TOCTOSHHBIN JIEKTPUUECKUIN TOK, MAarHUTHOE TOJIE;

paznuuath ABJICHUS (TEIIOBOE pacUIMpPEHUE M CKaTHe, TeIiomnepeaaya,
TEIUIOBOE PAaBHOBECUE, CMAUYMBAHUE, KANUJUISIPHBIC SIBICHUSA, HUCIIAPEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCcTauiM3anus (OTBEpAEBaHKE), KUMCHUE,



Temionepeaada (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIy4YeHUE),
AJEKTpU3alus TeJ, B3aUMOJCHCTBUE 3apsA0B, AEHUCTBUS 3JIECKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMBIKaHWE, B3aUMOJCUCTBUE MATrHUTOB, JICHCTBUE
MarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3UUECKUX  SIBICHUH B
OKpY)KaloleM MHpe, B TOM 4ucie (U3UYECKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpedd IMOTI0COB, POJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emJie, NOJISIPHOE CUSHUE, MIPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICISITh CYIIECTBEHHBIC CBOWMCTBA (NMPU3HAKU) (PUBHMUECKUX
SIBJICHU;

OTHMCHIBATh MU3YYCHHBIC CBOMCTBA TN M (HU3UYECKUE SBJICHUS, HCIOJIb3YS
dbu3uveckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSST SHEPrHUs, KOJIUUECTBO
TEIUIOThI, YJI€JbHAsI TEIUIOEMKOCTh BEIIECTBA, YJIEJIbHAs TEIUIOTA
IJIaBJICHUSA, yJelbHas TeIoTa MapooOpa3oBaHus, yJeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJIE3HOTO JEWCTBHUS TEIJIOBOMN
MAIlIMHbI, OTHOCHUTEJIbHAs BIIAXKHOCTh BO3AYyXa, JJICKTPHUYECCKUU 3apsl,
CWJIa TOKAa, DJICKTPHUYECKOE HANPSIKEHUE, COIPOTHUBICHUE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBJIICHWE  BEIIeCcTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TMpU ONHUCAHWM TMPABUIBHO  TPaKTOBATh
(U3UYIECKUIA CMBICT HMCTOJIB3yEMbIX BEIWYWH, O003HAUCHHS W SIUHHUIIBI
GU3UYECKUX BEIMYHH, HAXOAWTh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTUMH BEIWYHHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIMH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3MYCCKHUE SBICHUS M IPOIECCHI,
WCMOJIb3Ys OCHOBHBIE ITOJIOKECHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIMI CYIEPIO3UIMHU ToJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH Oma 115 yyacTKa IeMH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHWs JHEPruu, IMpU OTOM J1aBaTh
CI0BECHYI0 (OPMYJIHMPOBKY 3aKOHA M 3aMHMCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKECHUE;

OOBSCHATh (PU3MYECKUE MPOIIECCHl U CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTUPOBAHHOIO XapakKTepa: BBISBISATH
MIPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH O00BSICHEHHUE M3 1—2 JTOTHMYECKUX



iaroB ¢ omnopod Ha 1-2 W3y4EeHHBIX CBOWCTBA (PUBMYECKHUX SIBJICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3aJadyd B 2—3 JEHCTBHS, HCHOJB3Yys 3aKOHBl H
dbopmynbl, cBs3bIBarolUe (U3NUYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHUS 3aJladyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HEeoOXOouUMbIE g €€ pelleHHs, MPOBOAMTH pacy€Tbl M CPABHUBATH
NOJIyY€HHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NIpH MOMOUIU
(¢u3MUeCKHX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpsIKa
IIPOBEACHUS UCCIIEIOBAHMS, AEIATh BBIBOJBL;

OPOBOAUTH OMBITBI MO HAOTIOAEHUI0 (PU3MYECKUX SIBICHUM WU
(bu3nUecKrX CBOMCTB Tel (KamUUISIPHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCThIBAHUS U
HarpeBaHusl NpU M3IYyYEHUHM OT LBETAa M3Iydarouled (MOorioIaromniei)
IIOBEPXHOCTHU, CKOPOCTh MCIAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3alUs TEJI U B3aUMOIECHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YAJIM3alMs] MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IIOJI Ha NPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHura,
CBOMCTBAa 3JEKTPOABUIATENs] IOCTOSHHOTO TOKa): (OpMyIHpoBaTh
IpoBEpPsIEMbIE MPEIIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIHUPOBATH BBIBOJIBI;
BBIIOJIHATE  IIPsAMBIE  U3MEPEHUSA  TEMIIEpaTypbl, OTHOCUTEIbLHOMN
BJIQXHOCTU BO3JyXa, CHJIBl TOKAa, HAIPSOHKEHUA C HCIOJIB30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIMYMH, CPaBHUBATh
pe3yIbTAThl U3MEPEHUH C YyIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3MUYECKOI BEIMUUHBI OT
Ipyroil €  HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS MPOBOAHUKA OT €r0 JUIMHBIL, IUIOLIAAU ITONEPEYHOrO
CEYECHUS U YIEIBHOIO CONPOTUBIICHUS BEIIECTBA ITPOBOJIHMUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 NPOBOJHMK, OT HAIpPsSOKEHHs Ha  INPOBOJHUKE,
UCCIENOBAaHNE IIOCJIENOBATENIBHOTO W IMAPAJUIENBHOTO  COCIMHEHUH
MIPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHUE, COOUPATH YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MNPEeUI0KEHHOMY IUlaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHUAE TaOnull U TpagUKoB,
JieJaTh BBIBOJBI IO PE3yJbTaTaM UCCIEA0BAHNS;



MPOBOJUThL KOCBEHHBIE W3MEpeHUs (HU3NYSCKUX BeNMMYUH (yIeabHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTHUBICHUE IPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIys MPEIOKECHHON HWHCTPYKIIHH, U
BBIYHCIISATH 3HAUCHHUE BEIIMYNHBI,

coOJII01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPHUHININBI  JCHCTBUS HM3YYCHHBIX MPHOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMHCAHUSA (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETP, CUETUMK ODIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETUTEITHHBIC
nprOOPHI, HArPEBATEIbHBIC AICKTPONPUOOPHI (TPUMEPHI), JICKTPUUCCKUC
PEIOXPAHUTENH, IIEKTPOMArHUT, JIEKTPOABUTATEIh TOCTOSHHOT'O TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (DM3WYCCKUX SIBIICHUH M HEOOXOJIMMBIC
¢duznueckre 3aKOHOMEPHOCTH;

pacrlo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W HU3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM M CXeMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THUTPOMETpP, ABUTATENIb BHYTPEHHETO
CropaHusi, d3JEKTPOCKOIl, PEOCTaT), COCTABJIATh CXEMBI JJIEKTPUUECKHUX
Henel ¢ Mmocjae0BaTeIbHbIM U Mapaluie]IbHbIM COSAMHEHHEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYEHHUS DJIEMEHTOB AJIEKTPUUECKHUX TETeH;
OPUBOIUTH  TpUMEpHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HM 11 obecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3J0POBbS W COOJIIONCHUS
HOPM 3KOJIOTMYECKOT0 NOBEJACHMS B OKPYKAIOILEH CPEAE;

OCYIICCTBIISITh TOUCK uHPOpManuu (U3HUECKOTO COJACpXKAHUS B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUU W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH WHGOpMAIUIO, KOTopas
SBIISIETCS IPOTHBOPEYNBOMN WIIM MOXET OBITh HEJOCTOBEPHOM;
MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (QU3MYECKOTO  COJEp)KaHUs, CIOPABOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPATKHUE YCTHBIE COOOIICHUS,
0000mas wuHpOpMaIUI0 U3 HECKOJbKMX HCTOYHUKOB (HHU3NUECKOTO
colepKaHWs, B TOM YHCIE TNYOIWMYHO TPEACTABIATH PE3YIbTATHI
MPOCKTHOW WJIM HCCIICIOBATEIBCKON NEITEILHOCTH, MPU 3TOM T'PAMOTHO



UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (HU3UKH,
COIIPOBOXIATh BBICTYIUICHUE IIPE3CHTALIUEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEHOBaHUN (U3HMUECKUX
IPOLIECCOB PACHpPENEIATh OOS3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHHUEM IIJIaHA JCHCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBI BKJAJ B
JNEATENIbHOCTD I'PYIIIBI, BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy o0yuenusi B 9 kj1acce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BAaTh MOHSTUS: CUCTeMa OTCYETa, MaTepuaibHas TOYKa,
TPAeKTOPHS, OTHOCUTEIIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmarus
(ynpyrasi, miacTHueckas), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO,
IEHTP TSXKECTU TBEPJIOTO TeJia, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI,
IIKanaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEeHUS, anbpa, OeTa- U raMMa-u3IydeHus,
U30TOIBI, SIACPHAs YHEPTETHUKA;

paznuyath SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEUHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
NaJ€HUE TeJl, PABHOMEPHOE JIBH>)KEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KoJeOaTelbHOEe NIBIKEHHE (3aTyXalolulue U
BBIHYXKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBIKEHHE, OTPA’KCHUE
3ByKa, NPSIMOJIMHEHOE PaCIpOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JiOKEHHE OEI0ro CBeTa B
CIIGKTp M CJOXEHHE CIEKTPaJIbHbIX LBETOB, JHCIEPCHsS CBETA,
€CTECTBECHHAsl PaJWOAaKTUBHOCTb, BOZHUKHOBEHHUE JMHEMYATOTO CIEKTpPA
U3JIy4YEeHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpyXatomeM Mupe (B TOM Yucie (PU3NYECKUE SBICHUS B TPUPOJIC:
NPWIKBKI U OTJUBBI, JIBM>KeHUE MIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE
JNBW)KEHUE IKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KUBOTHBIMH,
3EMJICTPSACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJE, OHUOIOTHYECKOE NEUCTBUE BUIIUMOTO,
yIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO H3JIYYEHUM, €CTeCTBEHHBIN
pPaauoaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PATUOAKTHUBHOE H3IIyUCHUE
MPUPOAHBIX MHUHEPAIOB, JEHCTBUE PAJUOAKTUBHBIX W3JIYYCHUN Ha



OpraHuU3M 4YEeJIOBEKAa), MpPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHUM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PM3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3uYeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela IpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TEepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CHJIa TpPEHHS, CHUJIa YINPYTOCTH, CUJIA TKECTH, YCKOPEHUE
CBOOOJIHOTO TMAaJICHUs, BEC TeJla, HUMIIYJbC TeJlla, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, TMOTCHIMATIbHAS JHEPrusi Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETHUYECKas DJHEPrusi, IOJIHAsI MeXaHWUYecKas DSHeprus,
NEepPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BhICOTa
TOHA, CKOPOCTh CBETa, MOKa3aTeNIb MPETOMIICHUSI CPEJIbl), IPHU ONMHUCAHUU
MPaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICI HCIOIb3YEMbIX BEIUYHH,
0003HaYCHUSI W EIUHUIIBI (DU3NYECKUX BEJIMYUH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHPHOTO TITOTEHUS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMUI OTHOCUTEIbHOCTH ['ammines,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS! MMITYJIbCAa, 3aKOHbl OTPaXEHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOI'O YUCET
P SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYHUHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 HW3YYCHHBIX CBOWCTBA (PU3NUYECKUX SIBICHHMH,
(bu3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmuparoniuMecs Ha CuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBHUS 3a/laud 3alUChIBATh KpaTKoe
yCIIOBUE, BBISBIISATh HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEATUCTUYHOCTh TMOJYYEHHOIO 3HAYCHHS  (PU3HUECKOM
BEJIUYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3UYECKUX METOJOB, HWCIOJIb3Yys OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH
MpOBEPSiIEMOE  MPEINOJIOKEHNUE, OIEHUBATh MPAaBUIBHOCTh MOpPsJIKa



MPOBEICHNUS  UCCIENOBaHUsA, JIeNaTh  BBIBOABL, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOAEHUIO (UUYECKUX SIBICHUW WU
(¢u3nuecknx CBOWCTB Tell (M3ydyeHUE BTOpoOro 3akoHa HbroToHa, 3aKoHa
COXpAaHEHUS! HHEPruH, 3aBUCUMOCTb IepuoAa KoJeOaHUW MpPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPSIMOJIIMHEHOE PacIpOCTPAaHEHHUE CBETA,
pasnokeHue Oenoro cBera B CIEKTpP, U3YUEHUE CBOWCTB H300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHsl MpeameTa B coOMparolien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB HU3IYyUEHUS):
CaMOCTOSATEIbHO ~ cOOMpaTh YCTAaHOBKY W3  HM30BITOYHOro Habopa
o0opyaoBaHMs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pe3yJbTaThl,
(bopMynHpOBaTH BHIBOBL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHHH, ompenenss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYMHBI ((POKYCHOE paccTosHuE
coOuparoleli JuH3bI), O0OOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(M3MepUTETBHOTO MPHOOpa);

IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHMH (3aBUCUMOCTH TYyTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOPOCTH, IEpHojia
Kosie0aHUii MaTeMaTUYeCKOro MasTHHUKA OT JJIWHBI HHUTH, 3aBUCHUMOCTHU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHS OT yria
najeHus): IJIAaHUPOBAaTh HCCJIEJOBAHME, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DHUKCHPOBATH pE3yibTaThl MOJYYCHHOW 3aBHUCHUMOCTH
bU3UYeCKUX BEIMYMH B BHUAC TaOIUIl M TpadUKOB, JEJIaTh BBIBOABI IO
pe3yJabTaTaM UCCIeI0BaHus;

IPOBOANTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEITUYUH (CpeaHsis
CKOPOCTh M YCKOPEHHE Tejla IpU PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHsI, MEXaHWueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoyieOaHWi MaTeMaTUYeCKOro W TMPYXWHHOTO MAasiTHUKOB,
onTHYECKas cuia coOuparoued JUH3bI, PAAHMOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHs, COOMpPaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBINIOJIHSITh U3MEPEHUS, ClIelysl MPEIJIOKEHHON MUHCTPYKIUU, BBIYUCIIATH
3Ha4Y€HHUE BEJIMUMHBI U aHATU3UPOBATH MOJTYUYECHHBIE PE3YJIbTAThI C YUETOM
3aJaHHOW MOTPEIIHOCTH U3MEPEHUI;

co0JI01aTh TpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;



pa3inuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (HU3UUYECKHX MOJIEIICH:
MaTepualibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOUYHHK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aTroMma, HYKJIOHHas
MO/IeTb aTOMHOTO Spa;

XapaKTepu30BaTh TMPHUHININBI  JCHCTBUS HM3YYCHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIE:
CIHUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHUS WU YCKOPCHHs, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HCTHOIB3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SABJICHUH W  HEOOXOAUMBIC (pU3MUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI U CXEMAaTHYHbBIC PUCYHKH MU3YYCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
IpH PEIICHHH YYeOHO-MPAKTUYECKUX 3a/1ad, ONTHYCCKUE CXEMBI IS
NOCTpOEHUS N300paKeHUH B TUIOCKOM 3epKajie U coOMparoleil JTHH3e;
NPUBOJIUTHL  TpUMEpbl  (HAXOauTh  WHGOOpPMAIMI0O O  MPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HM JUIs1 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIEH Cpejie;

OCYIIECTBJISITh TMOUCK HHPOpMANUU (PU3MUECKOTO COJEpKaHHUS B
WNuTepHere, caMoCTOSITENNBHO (OPMYIUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTU OMpEeNeNeHUs: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUN U JOTIOTHUTEIbHBIX HCTOYHHKOB;

UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIPABOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlageTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
uHGOpPMAIMK W3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COACpKaHUA,
MyOIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MIIM UCCIIEI0BATEILCKON
NESTENBbHOCTH, TPU OTOM TPAaMOTHO  UCIOJB30BaTh  W3YYCHHBIN
NOHSITHIHBIA ammapaT W3y4aemMoro paszjena (U3NKH W COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAMe C Y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MuUpa
bu6moreka [IOK
11 o - 2
H3Mka - Hayka o npHpose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEHIIHAL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmmoreka [{OK

33 Cana. Bugget o 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bubnuoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.edso00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.edso00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TensioBble AiBJIeHUS
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla 5 1 bubnuoreka [IOK
' U WX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUUYECKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMarHuTHOE MOJIe U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(Tpoetiie aToMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepubie peaxui ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SAsnenus npupoapl. dusndeckue
SIBJICHUS

MexaHn4ecKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

duznueckue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccinenoanue "N3mepenne
TEMIEPATyphl IPU TOMOIIU
KHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢uzuka u apyrue ecrecTBeHHbIE
HayK{ U3y4yaroT MPUPOY.
EctecTBeHHOHAYUHBIH METO]
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOILBIO MOJEIEN

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTH IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
6osb1e, yeM 00JIble BhICOTA IycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OIMBITHI,

bubmuoreka [JOK

7 OKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
a [{HE JUCKP p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEeHME YacTHI] BEIIECTBA brbmmorexa LOK
e Ber https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HAOJTIOJICHUIO TETUIOBOTO PACITUPEHUS
rasoB»
10 ArperaTtHble COCTOSHHSI BEIIIECTBA
B3anmocBsI3b MeX Ty CBOWCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHhIX COCTOSTHUN
BOJIBI
MexaHudeckoe IBUKEHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmnorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmoreka [JOK
13 Ckopoctb. EAVHHUIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuyer mmytu ¥ BpeMeHU IBUKEHUS Bubmiorexa OK
yr p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aKkoH HHEPIINH.
15 BBaPI:MOHeﬁCTBHe TeJ‘IpKaK MIpHUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
16 [InotHOCTH BemiecTBa. Pacuer Maccel u bubmuoreka [JOK
0o0BEMa TeJIa MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3amag mo reme "ImoTHOCTE

bu6mmoreka [{OK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHUMOCTH PACTSDKCHUS
(medopmanyiv) Ipy>KMHBI OT
MPUIIOKEHHON CUIIBI»
21 SIBnenne Tarotenus. Cuia TSOHKECTH
CBs3b MEXTY CUIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenne Bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokecta"”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XapPAKTEPUCTUKH TIJTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepetie ciul. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM niﬂi;t)ﬁ. ’ bubmorera [JOK
N https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOMmAsK cul
97 Pewenue 3agau no teme
"PaBHogeiicTByrOmas cuin"
08 TpeHne ckoJIbKEHUS U TPEHUE MTOKOSI. bubnuorexa [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «/3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCHMOCTU CUJIBI TPEHUS
CKOJIbYKEHUS OT CHUJIBI IaBJICHUS U
XapaKTepa COIPHUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJITBI
Pemenue 3amau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHID»

KounTponbHas paborta o Temam:
«Mexannueckoe ABKEeHHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»

33 JaBnenue. CiocoObl yMEHBIICHUS U bubnuoreka [JOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHne raza. 3aBUCUMOCTD

34 aBJICHUS ra3a oT 00béMa Eubmaorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPHI
Ilepenaya maBieHUs TBEPABIMU
35 TCJ'IIZINI[[I/I )KE,HKOCT)IMI/I Hu EiaMI/L 3akoH bubmorexa LOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBJieHUE B )KMIKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JECUCTBHUEM CHJIBbI TSLDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBieHue B bubmuoreka [JOK
JKUIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarormumecs: cocybl bubnuorexa [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmmoreka [{OK

39 r i
HAPABITHHICCITIH Hipece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuHeBoi
SKMAKOCTHBIN HacoC
Atmocdepa 3eminu. [Tpuunnsl
CYILIECTBOBAHUS BO3 HOM 000J10YKH
41 336[11\1/11.]'[1/1 3aBI/ICI/IMOCT§}::MOC(1)C HOTO brbmmorexa [OK
' p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJI yPOBHEM
MOpS
bu6moreka [IOK
42 B A
ec Bo3ayxa. ATMochepHOe JTaBIcHHE https://m.edsoo.ru/ff0a2b5a
N3mepenune atMochepHOTO 1aBICHUS. bubnuoreka [IOK
43
OnbiT Toppuyueriu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOCGHEPHOTO
44 ABJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa [IOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay mo reme "
AtMocdepHoe naBieHue"
JleficTBHE KUIKOCTH U Ta3a Ha
47 or HHOE€ B HUX TEJI bubmorexa HOK
OTPYAEHHOE 10 https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuna
JlaGopaTtopHas pabora «OnpenencHue
48 BLITaJl'IDKI/IBI:IO 5171 CHJIBI el?l:ci e bubmmorexa [IOK
B s yiom https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KUAKOCTH)
49 JIaGopatopHas paboTa 1o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«MccnenoBanue 3aBUCUMOCTH Beca
Tela B BOJIE OT 00BbEMa OTPYKEHHOH
B JKUJKOCTb YacCTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomeTrpa win
KOHCTPYUPOBAHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3amgau no temaM: «IInaBanne
cyaoB. BozayxomniaBanuey,
«/laBrmeHne TBEpBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas padoTa o Teme
«/laBneHue TBEpABIX TEN, )KUIKOCTEU
1 razoB»/Bcepoccutickas
poBepoyHasi paboTa MpH MPOBEACHUN
C UCIMOJIb30BaHHEM KOMITbIOTEpA

54

Mexanunyeckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. EauHuie MomHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacuér
MOITHOCTH, pa3BUBAaEMOM IIpH
Mo ILEMeE 10 JieCTHUIE"

57

[Ipocteie Mexanu3Mbl. Poryar.
PaBHOBECHE cuil Ha peruare

58

Pbruaru B TexHHKe, OBITY U IPUPOJIE.
JIaGoparopHas paboTa

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HMccnenoBanue yciOBH paBHOBECHS
ppIyara»

59

Pemenne 3a1au 1o reme «Y CI0BUI
paBHOBeCI/Ifl pmqara»

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT noneznoro gaencTBus
MexaHusma. Jlaboparopnas padota
«3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

61

Pemenne 3amau mo teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEpTHsl.
Kunernueckas n moTeHuManbHas
JHEprus

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT T10 TEME
"DKCEepUMEHTAIbHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
mIockocTu"

65

KonTponpHast pabota o teme
«PaboTa 1 MOIIHOCTB.
Oueprusi»/Beepoccuiickas
IpoBepoYHasi paboTa MpH MPOBEACHUU
Ha OyMa)XHOM HOCHUTEe

66

PesepBHeIit ypok. PaboTta ¢ Tekcramu
o TeMe "MexaHnueckoe aBuKeHune"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. Paborta ¢ Tekcramu

67 1o teme "JlaBnenue TBEPIBIX TE, 1 bubmorexa HOK
. " https://m.edsoo.ru/ff0a4ffe
KUJKOCTEN U ra30B
PesepBubiit ypok. PaboTta ¢ Tekcramu
68 no teme "Pabora. MOIIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOU TCOPUHU U UX OTBITHBIC 1 bubmorera [JOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3000pa3HOr0 COCTOSIHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPJIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdabie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUWJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEMJIOBOTO JIBUKEHUS 1
YaCTHUI]
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
WU3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenauu 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCIIOJIb30BaHME TEIIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 Komnuectso Temnotrl. Y eiabHas bubmmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "VMccnenoBanue

14 SIBJICHHS TETUIOOOMEHA MpHr bubnuorexa [JOK
CMEIIMBAHUH XOJOJHON U ropsuei https://m.edsoo.ru/ff0a6a98
BOJEI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOO0XO0IUMOTO JJII HarpeBaHus Tejaa 1
BBIJIENIIEMOT0 UM IPH OXJIAXKICHUU

16 JlaGopaTtopHnas padorta "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IeJabHas TEIIoTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBepACBaHHE

18 KPUCTAJUIMYECKUX Te. Y AebHas bubmorexa [JOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIIABIICHUS

19 JlabopatopHas pabota "Onpeznenenue bubnuoreka [IOK
yEIbHOU TEIJIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHCHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwue. Y aenpHas TemiaoTa bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEIILHON BIAXHOCTH BO3ayXa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KIIJI TenmoBoro ABUraTes.
TemnoBrle IBUTATEIIN U 3aITATA
OKpY)Karolel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TensoBrie SIBJICHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o teme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaI_[I/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apAa10B

30

Ypok-ucciaenosanue "OnexkTpusanus
TE€J UHIYKIHUEH U MIpU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoelictBre 3apsKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUYECKOE TTOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOTro bubnuorexa [JOK
nons. [IpuHnyn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJEH
Hocurenu snekrpuyeckux 3apsijioB.
33 OnemenTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOAHMKY W AWDIIEKTPUKH. 3aKOH bu6moreka [IOK
COXpAaHEHUS IIEKTPUUECKOTO 3apsjia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €0
36 cymecTBoBaHus. VIcTOUHUKH bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JIeficTBUS SIIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MPOBOIHUKHU 1
U TUDJICKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlabopatopHas paboTa
bu6nmoreka [JOK
41 "N3mMepeHue U peryinpoBaHUeE CUJIIBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHHE.
BouseT™merp. JIabopatopHas pabota

bubmuoreka [JOK

42 "N3mepenue u peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HarnpspKeHus "

43 ConpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JUTMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia"
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHns. 3akoH Oma 1 ydacTka bubnmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTtopHnas pabora "VMccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa, HIYILErO

46 4yepe3 Pe3ucTop, OT COMMPOTUBIICHUS 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aa04e

pEe3UCTOpa U HANIPSIKEHUS HA
pesucrope"

47 [TocnenoBarenbHOE U apauieIbHOE
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
[IOCJIEI0BATEIBHOM COCIUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa JyIst pa3IndyHOTO
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bub6mmorexa [{OK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHnast pabota "OnpeneneHnue
52 a00TBI U MOIIHOCTH JIEKTPUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DnexTpuyecKue enH U MoTpeOuTenu
53 SIIEKTPUUECKON DHEPTUU B OBIT bubmorexa [OK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM padoTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoaecTBus. I1ocToSHHBIN
AJIEKTPUYECKUN TOK"
KonTtponbHas paboTa o teme
"DneKkTpuuecKue 3apspbl.
3apsoKeHHBIC TeJla U UX
. . bubnuoreka [JOK
55 B3auMoeiictsus. [1o0CcTOAHHBII
. . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok'"/Beepoccutickas
MpOBEpOYHas padoTa MPHU MPOBEICHUH
C UCIIOJIb30BAaHUEM KOMIThIOTEpa
56 ITocTosAHHBIE MAarHUTHI, UX
B3aHUMOJICHCTBHUE
VYpoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
57 . |
OJIEN MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
Bbubanoreka [IOK
58 MarnurtHoe mmojie. MarauTHoOe 10J1e 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3eMJId U €r0 3HAUYEHHE [UTA KU3HU Ha
3emiie

59

OmneiT Dpcrena. MarautHoe nojie
3IEKTPUYECKOTO TOKa MaruutHoe
I10JIC KaTylIKH C TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 1eKTpOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3y4yeHue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
3J'IeKTpO,ZIBI/IFaTeJ'IeI/IWB TEXHUYCCKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboTHI MeKTpoaBUTaTENS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

DnexrporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKO SHEPTUU.
DNEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX
HCTOYHHUKAX SHEPTUu

64

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DINEKTPUUYECKUE U
MAarHuTHbIE SIBJIEHUS"

65

KonTtponeHast pabota o Teme
"JNeKTpuuecKre U MarHUTHbIE
apnenus"/Beepoccuiickas

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

MpoBepoYHasi paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHTEJIE

66 PesepBHblit ypok. Pabota ¢ Tekcramu

o teme "TermoBsie sBieHUs"

bub6mmorexa [{OK
https://m.edsoo.ru/ff0accse

PesepBubiit ypok. PaboTta ¢ Tekcramu
67 o teme "TlocTosTHHBIH
ANEKTPUYECKHM TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. Pabota ¢ Tekcramu

no TeMe "MardurtHelie aBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂl/lﬂ :gg)al;?)ln;:fenbﬂme
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHeHOE PaBHOYCKOPEHHOE bubnuoreka [JOK

5 1
JIBIDKEHUE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocT
JlaboparopHas pabota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBJKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"

8 CBoOoHOe nagenue Tei. OmbIThI 1
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 bubnuorexa [IOK

OKPYXHOCTH. HCpI/IOI[ n 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneitHas u yriaoBas

CKOPOCTHU
10 LeHTpocTpeMHUTEIBHOE YCKOPEHHE
11 IIepseiit 3ak0oH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloToHa. bubnnorexa [JOK
PaBHOelicTByIOIIAs cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cuia
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenencHue bubnuoreka [JOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [JOK
18 Cuna Tpenus https://m.edsoc%.I ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
Kod(duIIMeHTa TPEHUs CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuina BH@HOTeKa LHOK
" https://m.edsoo.ru/ff0afh8e
TpPEeHUS
29 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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najacHus

VYpoxk-koudepenuus "/IBmkenue ten

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenue 3agau mo reme "Cuna
24 TSOKECTH 1 3aKOH BCEMUPHOTO bubmorera [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [TepBast kocMu4ecKasi CKOPOCTb. bubmmoreka [{OK
HeBecomocTth 1 meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaibHOW TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TENa C bubmmorexa [IOK
. o P https://m.edsoo.ru/ffO0afe36
3aKPETUIEHHON OChIO BPAIICHHUS.
MowmeHnT cunsl. LlenTp Tsxectn
PaBHOBECHE MaTepHaIbHOI TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
08 Pemenne 3agau nmo reme "MoMeHT bubnuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOH paboTe MO
29 TeMe "MexaHnuecKkoe OBIKEHUE bubmnorexa [IOK
N | ) https://m.edso0.ru/ff0b0408
B3anmoetictBue Ten
KonTponsHas paboTa no Teme
30 "MexaHN4ecKoe NBHKEHHE bubmorexa [IOK
N ) ’ https://m.edsoo.ru/ffOb06ec
B3aumoetictBue e
31 Nmnynsc Tena. Umnynsc cuisl. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemenue 3amag mo reme "3akou

bubmmoreka [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B PUPOJIE U TEXHUKE"
bubmmoreka [{OK
34 Mexanuveckasi paboTa U MOIIHOCTh httos://m. edsoo.ru/ffob0as4
PabGoTta cunbl TSDKECTH, CHITBI bu6moreka [IOK
35
YOPYTOCTH U CHJIBI TPEHHUS https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabota «OnpenencHue
36 paboThI CUJIBI TPEHUS MTPH
PaBHOMEPHOM JIBU)KEHUH Teja 10
TOPU30HTAIBHOM MOBEPXHOCTU»
37 CBs13b HEPrUU U pabOTHI.
[ToTenumanpHas sHEeprus
Kunernueckas sueprus. Teopema o bubnmuorexa [JOK
38 .
KUHETUYECKOW dHEPruun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEeHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yueHnue bubnnoreka [JOK
3aKOHA COXPaHCHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueOaHus. bubnunoreka [JOK
Breinyxkaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IPYKUHHBII

MasATHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenopanue «3aBUCUMOCTb
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacChL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruyu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

JlabopaTtopHas pabota «OnpenenecHue
4acTOTHI U IEPUOJA KOJIeOaHu
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH ITepHOo/1a KoJIeOaHu i
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl TPy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1
TIOTIEPEYHBIC BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenus "MexaHnuecKre
BOJIHBI B TBEPJIOM TeJI€.
CeiicMuueckre BOJTHBI"

50

3Byk. PactipocTpaneHue u 0TpaxeHue
3ByKa

51

Ypok-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AXyCTHUECKHH PE30HAHC

53

Ypok-koHpepeHus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

Iloaroropka k KOHTpOJIBHOf/'I pa60Te 1o

bu6nmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHEHHUSI.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota o Teme

55 "3akoHbI cOXpaHeHus1. MexaHu4eckue
KoJIeOaHus U BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb30BaHUE 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Ypok-uccnenoanue "N3yuenne
. bu6mmoreka [IOK
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeedoHa
Pemenue 3a1ay Ha onpeeneHue
60 YacTOTHI U JUIMHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBOMCTBa bubmmorexa [IOK
P ’ https://m.edsoo.ru/ffOb31d0
cBeTa
Hctounuku ceta. [IpsamonnHeitnoe
62 acIpOCTPaHEHUE CBETA. 3aTMEHUS Bu6mmorexa LIOK
pacHpocTp ' https://m.edsoo.ru/ff0b3658
Connua n JIynst
3aKOH OTpaXKEHUs CBETa. 3epKaia.
63 Pemenue 3agau Ha IpUMeEHEHHE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 IIpenomnenue cBera. 3aKoH bubnuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONITHYECKUX CBETOBOAX
JlaboparopHuas padota "Hccrnenoanue
66 3aBUCHUMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpanuue "Bo3yx-cTexsio""
VYpoxk-koupepennus "VcnonpzoBanue
67 TOJTHOTO BHYTPEHHET'0 OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3B"
bu6moreka [IOK
68 JIun3el. OnTuUyeckas cuja JIMH3bI httos://m.edsoo.ru/FOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHU# B TMH3AX httos://m.edsoo.ru/ffobA4da
JlaGopaTtopnas padora "Ompenenenue
70 (bOKyf:)HOFf)) paCSTOHHI/ISI u OI:ITquCKoﬁ bubmorexa HOK
5 https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI"
71 Ypok-koHpepenius "OnTuyeckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "leexTs
3penus. Kak coxpanurts 3peHune"
Pa3noxxenue 6enoro cBeta B CIIEKT.
74 OnbiTel HhtoToHA. ClioKeHue bubmuoreka [JOK

CIICKTpAJIbHBIX IBETOB. I[chepcmi
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c

JlaboparopHuas padota "OnbITHI 110
Pa30oKEeHUI0 OEJI0T0 CBEeTa B CIEKTP U

bu6mmoreka [{OK

75 BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX https://m. edsoo.ru/ffoc0e2a
HaOJI0IEHUH Yepe3 [BETOBEIC
¢bwbTper"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdepeHus u nuppaxaus'”
77 Omnbitel Pesepdopna u mianetapHas bubmuorexa [JOK
MO/IENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTJIONEHNE CBETa
79 atomoM. KBauTsl. JIluneliuaTsie bubamorera LOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmaorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oTormbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PannoaktuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepnon nomypacnana
VYpoxk-koHpepenuus "PagroakTuBHbIC BuGmiorexa LIOK
86 U3JIy4eHUs B IPUPOJIE, MEULIUHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
quce

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau mo teme "Anepueie
peakuun"

90

Peaxiuu cunTe3a U neneHus sSep.
Uctoununku sueprun ConHIA U 3BE3]

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyIECHUN Ha KUBbIE
OpraHu3mbl"

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJHBIL.
KBanToBbIe siBieHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHbIE BOJIHBI.
KBanToBnbie sBiaeHH"

94

[ToBTOpEHME, 0OOOIICHNE.
JIaGopaTopHble pabOThI 110 KypCy
"B3aumopaencrBue Tea"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 110
teMe "TemnoBble mpoueccs”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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pacyeTHBIX U KaYECTBEHHBIX 3a/a4 M0
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

97 aCUEeTHBIX U KaUueCTBEHHEBIX 3a]1a4 110 1 bubnmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoyctaHOBOK"
[ToBTOpEenue, 06001IEeHNE.
98 JlaGopartopHble pabOTHI 10 KypC 1 1 bubmmorexa [JOK
" patop P " pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
99 TEKCTAMU 10 TeMe "3aKOHBI 1 bubmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
100 tekcraMmu 1o TeMe "Konebauusa u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcraMu 110 TeMe "CBeToBEIE 1 bubmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpenue, o6o6menue. Padota ¢
102 TekcTaMu 110 TeMe "KBantoBas u 1
sepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka 9 knacc/ [epeikun U.M., I'ytHuk E.M., Banos A.U. u np.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Gusuka 9 knacc/ Iepeiukun .M., I'ytauk E.M., IBanos A.U. u np.

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JI1 YUUTEJIA
» Gusuka 9 knacc/ [epoikun U.M., I'ytauk E.M., Banos A.U. u np.

AKIII/IOHepHOG O6III€CTBO ((HB)I&TCHBCTBO «HpOCBﬁIIIGHI/IG»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo0.ru/7f416194
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