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[NHOACHUTEJIbHAA 3AIINCKA

PaGouass mnporpamma mno (¢usuke s OOydYaromUXCA C  3aJePrKKOU
ncuxuyeckoro passutus (nanee — 31IP) Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs
NoAroToBlieHa Ha ocHoBe denepanbHOrO0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHaapTa ocHOBHOro oduiero oopasoanus (IIpuka3 Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHUCTEPCTBOM locTULMHU Poccuiickou
®eneparnuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), ITpumepHoii
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHusd OOY4YaIOIIMXCA C 3aJCPKKOM TMCUXUYECKOTO pa3BUTHUS (0A0OpeHHOMN
pemennem ®YMO no o61emy o6pazoBanuto (mpotokos oT 18 mapra 2022 1. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), ITpumepHoit paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBanusa 1o npeamery «®Duszukay, Konuenuum mnpenogaBaHus y4eOHOTO
npeamera «dPuszuka» B oOpa3oBaTeabHBIX opraHuzamnusx Poccuiickoit depeparum,
peanu3yloImuxX OCHOBHble  0O0IIeoOpa3oBarenbHble  mporpammbl,  [IpumepHoii
OporpaMMbl BOCHHUTAHHS, C YYETOM pacHpeleNieHHBIX MO KjaccaM IpOBEpsSEeMbIX
TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS AJaNTUPOBAHHOW OCHOBHOUM 00pa3oBaTeNbHOM
OporpaMMbl  OCHOBHOTO 00mIero o0pa3oBaHUs OOYyYalOIIUXCS C  3aJIePKKOM
NICUXUYECKOTO Pa3BUTHS.

O0mas xapakTepucTuka y4eOHoro npeamera « Ousnka

YueOnniii mnpeamer «®Du3uKay  SABIAETCS  CHUCTEMOOOPA3YIOIMM IS
€CTECTBEHHOHAYUYHBIX IMPEAMETOB, IMOCKOJBKY (HU3UYECKHE 3aKOHBI MHUPO3JaHUS
SBJISIIOTCSI  OCHOBOM  COZEp)KaHUS KYpPCOB XUMHH, OHWOJIOTMH, Treorpaduu u
actpoHoMur. Du3nKa BOOpYKAaeT OOYYAIOIIUXCS HAYYHBIM METOJOM II03HAHMSI,
MO3BOJISFOIIUM TTOJTy4aTh 0OBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[Ipeamer MakcuMaIbHO HAMPaBIICH HA (OPMUPOBAHUE HHTEPECA K IPUPOTHOMY
U COLMAIBHOMY MHPY, COBEPIICHCTBOBAHHE TII03HABATEIBHOU JIESITCIHHOCTU
obyuaromuxcs ¢ 3I1P 3a cyeT oBiIageHUs] MBICIUTEILHBIMUA ONIEpPAIlUSIMH CPaBHEHHUSI,
000011IeHYs, pa3BUTHE CIIOCOOHOCTH apTYMEHTHPOBATh CBOE MHEHHE, (POPMHUPOBAHUE
BO3MOKHOCTEH COBMECTHOMU JIEATECIBHOCTH.

Nzydyenue Qusukn crnocoOCTByeT pasButhio y obOywatomuxcs ¢ 3[IP
MIPOCTPAHCTBEHHOT'O  BOOOpakKeHUs, (PYHKIIMOHAJTBHOW T'PAaMOTHOCTH, YMCHHUS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh HH(POPMAIUIO, IPEICTABICHHYIO B
pasIMIHbBIX opMax. 3HAYMMOCTh MPEIMETa JIS PA3BUTHUS )KU3HCHHOW KOMIICTCHITUH
oOydJaromuxcs 3aKJIF0YaeTCsl B YCBOCHUH OCHOBBI (DM3MYECKUX 3HAHUMA, HEOOXOIUMBIX
JUIsS. TIOBCEJTHEBHOM JKM3HM; HABBIKOB 3JI0POBOr0 M 0O€30MacHOro Il 4YeJIOBEKa M
OKPY’KaroIIeH ero cpesibl 00pasa >KU3HH; (POPMHUPOBAHUH IKOJIOTHUECKON KYIbTYPHI.

IIporpamma oTpaxkaet coiepkaHue oOydeHUs npeameTy «Du3uka» ¢ ydeTom
0co0BIX 00pa3zoBaTenbHBIX TOTpeOHOCTEH 00yuaromuxcs ¢ 3[1P. OBnaneHne naHHBIM
y4EOHBIM TIPEIMETOM MPEACTABISET OMPEACICHHYIO TPYAHOCTD JJISI O0OYyJarOIIUXCs C
3I1P. D10 CcBA3aHO C OCOOCHHOCTSIMH MBICIUTEIIBHOMN AEATEILHOCTH, IEPUOTUICCKUMU
KoJIcOaHUSMHU BHHMaHHMS, MaJlbiM OO0OBEMOM TMaMsTH, HEIOCTaTOYHOCTHIO OOIIEro
3amaca 3HAHWW, MMOHM)KEHHBIM TO3HABATEJIbHBIM HHTEPECOM M HHU3KHUM YPOBHEM



pEYEBOTO Pa3BUTHA.

Jlist mpeononeHuss TPyAHOCTEH B U3YYeHUHM yuyeOHoro mpeamera «Dusnkar
HeoOXonuMa  ajanrtanus oObeMa UM XapakTepa Yy4eOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXHOCTSIM JAHHOM KaTeropuu OOy4arollUXcs, Yy4eT HX
O0COOEHHOCTEW pa3BUTHUS: HCIOJB30BAHUE AJNTOPUTMOB, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBA3€H, IOCTEINIEHHOE YCIOKHEHUE N3YyYaeMOIo MaTepHaa.

JlaHHasg nporpaMMa KOHKPETU3UPYET COAEpKAHUE TMPEIAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMHU OOPA30BaTEIbHOIO CTAHJIAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATENbHOCTh M3YYEHHUS Pa3AeioB (PU3MKH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€d, JIOTUKM y4eOHOro Ipoliecca, BO3PACTHBIX U
NICUXO0JIOTHYECKUX ocoOeHHocTel oOyyatomuxcs ¢ 3I1P Ha ypoBHE 0CHOBHOTO 00111€T0
oOpa3oBaHus, ONpeaeisieT MHHUMaJIbHBIH HA0Op  OMBITOB, JIEMOHCTpAIUi,
OpPOBOAMMBIX  YYHUTEJIeM B  Kjacce, JIabOpaTOpHbIX paldOT,  BBIMNOJHAEMBIX
00yJaromuMHCS.

Meroauueckol OCHOBOM H3y4yeHHs Kypca «Duszmka» Ha ypOBHE OCHOBHOTO
o01ero oOpa3oBaHus SABIISIETCS CUCTEMHO-JIETEIbHOCTHBIN OAXO0J,
o0ecrneynBaomuil JOCTUKEHUE JIMYHOCTHBIX, METANpPEJAMETHBIX W MPEIMETHBIX
o0Opa3oBaTeIbHBIX pEe3yIbTaTOB MIOCPEJICTBOM OpraHu3anuu aKTUBHOM
MO3HABATEIBHON JIESATENIbHOCTH OO0YYalOUIUXCs, YTO OYEHb BAXHO MpPU OOyUEHUHU
nereit ¢ 3[1P, 1711 KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHONW aKTUBHOCTH.

Heau n 3axaun u3ydenus yueoHoro npeamera «Duzukar»

Obwue yenu wszydeHusi ydeOHOro mipeamera «Dusuka» TNPENCTaBICHBI B
[TpumepHoii paboueii mporpaMme OCHOBHOTO OOIIETO 00pa3oBaHUs.

OCHOBHOH 11€7IbI0 OOYYCHHS JIETeH C 3aJep)KKOU NCUXWYECKOTO Pa3BUTHUS Ha
JAHHOM TMpEJAMETE SBJISIETCS: TMOBBIINICHUE COLMAIBLHON ajanTaiuu JeTed 4epes
npuMeHeHHe GU3NICCKUX 3HAHUN Ha MPaKTUKE.

Jns oOyuarormuxcst ¢ 3IIP, Ttak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BHBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAaOIINX OCHOBHYIO 00pa3oBaTEILHYIO MporpamMmmy,
JTOMUHHUPYIOIIEe 3HAaUCHUE TPUOOPETAIOT TaKKe yeiu, KaK:

" OCBOCHHE 3HAaHHWH 0 METOAaX HAYYHOTO IMO3HAHUS MTPUPOILI U (OPMHUPOBAHHUE HA
ATOW OCHOBE MIPEICTABICHUHN 0 PU3NYECKON KapTUHE MUPA;

" OBJIQJICHNC YMCHHUSMH TIPOBOAUTH HAOMIOACHUS TPUPOIHBIX  SBICHUMH,
OMMCHIBATh M 0000IIaTh pe3yabTaThl HAONIONEHWHN, HCIOJIL30BaTh IMPOCTHIC
M3MEPUTEIIbHBIC MPUOOPHI I U3YUCHUS (PU3MUSCKUX SBICHHM; TIPEICTABISTH
pe3yIbTaThl HAOMIONCHUN WIIM M3MEPCHHH C TOMOIIBIO TaOuIl, rpaduKoB U
BBISIBJIAT Ha OTOM OCHOBE OHOMIMUPUYECKUE 3aBUCUMOCTH;, HPUMEHSTH
MOJyYCHHBIE 3HAHUS Il OOBSICHEHUSI pa3HOOOPA3HBIX MPUPOAHBIX SIBICHUM U
MPOLIECCOB, MPUHIIUIIOB JACHCTBUS BAKHEUIINX TEXHUYECKUX YCTPOMCTB, JIA
pereHns GU3NIeCKUX 3a/1a4;

" pa3BUTHE ITO3HABATEIBbHBIX HWHTEPECOB, HWHTEIUICKTYaJlbHBIX W TBOPYECKUX
CIIOCOOHOCTEHN, CaMOCTOSITEIbHOCTA B MNPUOOPETEHWU HOBBIX 3HAHUM, MPHU



pemieHnd  QuU3MUECKUX 3a7ad W BBINIOJIHEHUM  AKCHEPUMEHTAIbHBIX
HCCIIEIOBAaHUMN C UCIIOIBb30BaHNEM HH(POPMAIIMOHHBIX TEXHOJOTHUH;

" BOCHUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTU TO3HAHUSI 3aKOHOB MPUPOJbI, B
HEOOXOAUMOCTH Pa3yMHOTO MCIOJb30BaHUS JOCTHKEHUN HAYKU U TEXHOJOTHM
JUISL TaJIbHEMINIETO pa3BUTHSI YETOBEYECKOTO OOIIECTBA, YBAXKEHHUS K TBOPLIAM
HayKU U TEXHUKU, OTHOIICHUS K (DU3MKE KaK K AJIEMEHTY OOIeUeI0BEUYECKOM
KYJIBTYPBI;

" KCIOJIB30BAHUE MOJYYEHHBIX 3HAHUW U YMEHUU Ul PEIIEHUS NMPAKTUYECKUX
3a/lad TIOBCEIHEBHOM JKM3HM, oOecreyeHus Oe30MacHOCTH CBOEH JKU3HH,
PaALMOHAIBHOIO PUPOAOIIOJIB30BAHUS U OXPAHbI OKPYXKAIOIIECH CPEbI.
JlocTrkeHue 3TUX Leel o0ecrneynBaeTcs pelieHeM CIeYIOINX 3a0ay.

" 3HakOMCTBO oOywatomuxca c¢ 3IIP ¢ Meromamu uccieqoBaHus OOBEKTOB U
SIBJICHUM TPUPOJIbI;

" npuoOpeTeHHe 3HAHUM O MEXaHMYECKHUX, TEIJIOBBIX, 3JECKTPOMArHUTHBIX U
KBAaHTOBBIX SBJICHUAX, (PU3MYECKUX BEIUYMHAX, XapPAKTEPU3YIOMIUX OTU
SIBJICHUS,

» (¢opMupoBaHUE YMEHUN HAOIIOAATh TPUPOIHBIE SBICHUS U BBIIIOIHATD OIBITHI,
nabopaTopHble  pabOTbl U JKCHEPUMEHTAJIbHbIE  MCCIENOBAaHUA  C
UCIIOJIb30BAHUEM H3MEPUTEIBHBIX MPUOOPOB, MIUPOKO TMPUMEHSIEMBIX B
MIPAKTUYECKOU KU3HU,

" OBJAQJCHHUE TAKUMU I[OHATUSMH, KaK IIPUPONHOE SBICHUE, SMIIMPUUYECKU
YCTaHOBJIEHHBIN (PakT, mpobiemMa, TUIOTe3a, TECOPETUUECKUN BBIBOJ, pe3yJbTaT
JKCIIEPUMEHTAJIBHOU IPOBEPKU;

" [JOHMMaHH€ OTIMYMNA HAyYHBIX JAHHBIX OT HEMPOBEPEHHON HHQOpMaIUH,
[IEHHOCTH HAyKd [Jis YIOBJIETBOPEHUS OBITOBBIX, NPOU3BOACTBEHHBIX U
KYJIBTYPHBIX TOTPEOHOCTEH UeIoBeKa.

OcobenHocTH 0TOOpPA M aganTaMu Y4e0HOro MmaTepuasia no gpusnke

OcHoBoit 00yuenust ooyuaromuxcs ¢ 3[1P Ha mpeameTax ecTeCTBEHHOHAYYHOTO
LMKJIa SBJISIETCS PAa3BUTHE y HUX OCHOBHBIX MBICIHMTENbHBIX ONEpalil (aHaIn3,
CUHTE3, CpaBHEHHUE, 0000IIeHNEe) Ha OCHOBE BHITIOJHEHUS Pa3BUBAIOIINX YITPAOKHEHHM,
dbopMupOoBaHME TPHEMOB YMCTBEHHOW pabOTHI: aHAIM3 HWCXOJHBIX JaHHBIX,
IJIJAHUPOBAHUE MaTepuaa, OCyIIECTBICHUE TO3TAITHOIO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKk)Ke OCYIIECTBIISCTCS JTUKBHUIAINS TIPOOEIIOB B 3HAHUSX, 3aKPETICHNE H3YIEHHOTO
Marepuaia, oTpaboTka alropuTMOB, TIOBTOPEHHUE MPOiIeHHOTO. bombioe 3HaueHne
NpUAAeTCd YMEHHUIO paccKa3aTh O BBINOJHEHHOW paboTe ¢ MOpaBUIIbHBIM
yHoTpeOJEHUEM COOTBETCTBYIOIIEH TEPMHUHOJOTMU MU COOJIIOAECHUEM JIOTUYECKHUX
cBsi3eil B m3naraeMoMm Matepuaie. [na oOyuarommuxcs 3IIP Ha ypoBHE OCHOBHOTO
o0miero 0o0pa3oBaHUSl MMO-TIPEKHEMY SIBIISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTIAEIBHBIX MCUXUYECKUX MPOLECCOB (BOCIPHUSTHS, BHUMAaHUS,
MaMsITH, MBIIUICHUS), CHUKEHHBI YPOBEHb MHTEJUIEKTYalbHOTO Pa3BUTHUS, HUZKUU
YpOBEHb BBIMOJIHEHUS! YUYE€OHBIX 3aJaHUN, HU3Kas yCHEIIHOCTh oOydeHus. [loatomy
npu u3ydeHuu Qu3nku TpeOyeTcs IeleHANPaBICHHOES UHTEIUIEKTYalbHOE Pa3BUTHE



oOyuaromuxcsa ¢ 3IIP, oTBewaromiee uUX OCOOCHHOCTSM W BO3MOXXHOCTSIM. Y4YeT
ocobenHocreir oOyuvarommxcs ¢ 3[IP TpeOyer, 4yTOOBI THpH H3YYEHUU HOBOIO
MaTtepuaia 00s3aTeIbHO MIPOUCXOIUII0 MHOTOKPATHOE €r0 MOBTOPEHUE; PACIIUPEHHOE
pacCMOTpEHHE TEM M BONPOCOB, PACKPBIBAIOIIMX CBS3b (U3UKUM C KU3HBIO;
aKTyaJu3alus NIEPBUYHOrO KU3HEHHOTO OIbITa 00y4YaroIUuXCsl.

VYcBoeHue mnporpaMMHOrO Marepuana 1o (U3MKe BbI3BIBAET OOJIbLINE
3arpynHenust y oOyuaromuxcsi ¢ 3IIP, mostomy Teopus u3ywaercs 06e3 BBIBOIOB
CIOXHBIX (opmyn. 3anayu, TpeOyrolre MPUMEHEHHS CIIOXKHBIX MaTEMaTHYECKHX
BBIYMCIICHUN U POpMYJI, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHM4ecKoe IBUKEHUE,
«ApxumenoBa cuiay, «MexaHu4yeckas DSHEpPrus», «NEKTPUUECKUE SBICHUSY,
«ONEeKTPOMArHUTHBIC SBJICHUS», PEIIAIOTCS B KJIACCE C TOMOIIBIO YUUTEIIS.

Oco0oe BHMMaHHE TMpPU H3YYCHHHM Kypca (PU3MKH yIensieTcsl NOCTaHOBKE M
OpraHu3alyy 3KCIEPUMEHTa, a TaKKe MPOBEACHUIO (IPEUMYIECTBEHHO Ha Ka)JI0M
yYpOKE) KpPAaTKOBPEMEHHBIX  JIEMOHCTpalMii  (BO3MOXHO C  HCIOJb30BAaHUEM
ANEKTPOHHOUN JleMOoHcTpanuu). HekoTopble Tembl 00s3aTENbHO JOKHBI BKIIOUYAThH
OMOpHBIE JIabopaTopHble pPabOThI, KOTOpPHIE pPAa3BUBAIOT YMEHHUE IMOJI30BATHCA
OpOCTEHIIMMHU  TIpHUOOpaMH, aHAJIU3UPOBATH IMOJTYYEHHBIE JlaHHble. B cBs3u ¢
OCOOCHHOCTSIMM  TOBEJEHUST M  JesaTeNbHOCTH  oOywatomquxcs ¢ 3IIP
(pacTOpMOXKEHHOCTb, HEOPTaHU30BAaHHOCTH) MPEAYCMOTPEH CTPOXKAUIINUNA KOHTPOJIb
3a COOJIIOICHUEM TPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JIa0OPATOPHBIX U
PAaKTUYECKUX padoT.

bonbimoe BHuManue nipu uzydenun pusuku nogapoctkamu ¢ 3I1P obGpamaercs
Ha OBJIAJICHHE MMM MPAKTUYECKUMHU YMEHUSMHU U HaBbikaMu. [IpemycmarpuBaercs
yYMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEJCHHM, BKIIIOUEHHE OTIEIbHBIX TeM WIIU
HENbIX pPa3fesioB B MaTepHalbl i  O030pHOTO, O3HAKOMHTEIBHOTO WU
dakynbTaTUBHOTO M3y4yeHus. [Ipenaraercs yMmeHbllieHHEe 00beMa MaTeMaTHUYECKUX
BBIUMCIICHUH 32 CUET YBETUYCHHUS KaY€CTBEHHOTO OMMCAHUS SIBIICHUH U TIPOIIECCOB

JlocTaTrouHO€ KOJMYECTBO BPEMEHU OTBOJUTCA HA PACCMOTPEHHE TEM U
BOMPOCOB, PACKPHIBAIOIIMX CBSI3b (DU3UKH C JKU3HBIO, C TEMH SBJICHUSIMHU,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 WX KU3HEHHOTO OIbITA.

MakcuManbHO  UCHOJB3YIOTCS ~ MEXKIPEAMETHbIE  CBA3M C  TaKUMH
JTUCHIUIUIMHAMH, Kak reorpadus, XuMmMus, Ouonorus, T.K. oOyuaromuecs ¢ 3IIP
O0COOCHHO HYXJIAIOTCSI B MPENOJHECEHUN OJTHOTO M TOTO K€ yueOHOro mMarepuaia B
pPa3IMYHBIX AaCHEKTaX, B €ro BapbUPOBAaHWU, B HEOJHOKPATHOM IIOBTOPEHUU U
3aKpEIUICHUN  TIOJYYEHHBIX 3HAHUW W  MNpakThudeckux ymeHui. [lo3Bomss
paccMaTpuBaTh OJIMH M TOT K€ Yy4eOHbIH Marepuajg C pa3HbIX TOYEK 3pEeHHUS,
MEXIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JIy4lIEMY OCMBICIIEHHIO, 00JI€€ TPOYHOMY
3aKpEIJICHUIO MOJYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.



IIpumepHbIe BUABI AeATeIbHOCTH o0y4yaromuxcs ¢ 311P, 00ycaoBiaennsie
0co0bIMH 00pa30BaTeILHBIMH MOTPEOHOCTMH U 00eCIeYHBAKOLIINE
OCMBICJIEHHOE OCBOEHHE COJePKaAaHNU 00pa30BaHus MO npeamery «Ou3zuka

[IpumepHast TemaTU4ecKass U TEPMUHOJOTUYECKAs JIEKCUKA MO Kypcy (U3UKU
cootBercTByeT [IOOIT OOO.

Copnepxanue BUJIOB AesTeNbHOCTH oOydaromuxca ¢ 3IIP Ha ypokax ¢uszuku
onpezensieTcss uX 0cOObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMU. [loMuMO mIUpPOKO
ucnosb3dyembix B [IOOIT OOO oOmux st Bcex 00y4arouuxcsi BUJIOB I€SITEIbHOCTH
CJIelyeT YCWJIUTh BUJIbI J€ATEIbHOCTH, CIeU(pUYHbIC i1 JaHHOW KaTerOpuu AETeH,
o0ecreynBaroIe OCMBICIIEHHOE OCBOCHUE COJEPKaHUsS 00pa30BaHUs MO MPEAMETY:
YCUJIEHHUE NPEIMETHO-IIPAKTUYECKON JIEeITebHOCTH C aKTHBU3allUEe CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepHuaia ¢ ONOpOil Ha aJIFOPUTM; «IIOIIATOBOCTHY B M3yUYECHUHU
MaTepHaa; UCIOIb30BaHUE JOTMOIHUTEIBHON BU3YaJIbHOM OMIOPHI (CXEMBI, 111a0I0HBI,
OMOpHbIE TAOJIMIIbI); PEYEBOM OTYET O IMpollecce U pe3ysbTare AesiTeIbHOCTH;
BBIMIOJTHEHUE CIEUANBHBIX 3aJaHui, 00eCleYMBaIOIIUX KOPPEKIUIO PETYJISIUU
y4eOHO-T103HABATEIBHON JEATEIbHOCTA U KOHTPOJIb COOCTBEHHOTO pe3yibTaTa.

Hns oOyuaromuxcsi ¢ 3IIP cyiecTBeHHBIM SIBISIIOTCS MPUEMBI PabOThI C
JEKCUYECKUM MaTepuajsioM 1o mnpeamety. [IpoBonurcs cnenuanbHas paboTta 1o
BBEJICHUIO B AKTUBHBIM CIIOBaph OOYyYarOUIUXCA COOTBETCTBYIOLIEH TEPMHUHOJIOTHUH.
N3ydaeMble TepMUHBI BBOSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s13aTelIbHA BU3YyallbHAs
HOJAEPAKKA, AATOPUTMBI PAOOTHI C OIIPEICIIEHUEM, OTIOPHBIE CXEMBI JUIsl aKTyaau3alun
TEPMUHOJIOTUU.

B cBs13u ¢ 0ocoObiMu 00pa3oBaTenbHBIMU IOTpeOHOCTAMU oOyyatomuxcs ¢ 3I1P,
IpY IJIAHUPOBAHUU PabOThl YUEHHKA HA YPOKE CIIEAYET IPUIEPKUBATHCS CIEAYIOLINX
MOMEHTOB:

1. Ilpm ompoce HeoOXonuMMO: JAaBaThb QJIrOPUTM OTBETA; pa3pelarthb
MOJIb30BAThCS IIAHOM, COCTABJICHHBIM IIPH MOJATOTOBKE JIOMAIIIHETO 3a/1aHUs; 1aBaTh
0o0JIblIe BpEMEHU TOTOBUTHCS K OTBETY Y JOCKH; pa3pelath JiejaTh IpeiBapUTeIbHbIE
3aIllCH, T0JIb30BaThCS HATJISIIHBIMU IOCOOUSIMHU.

2. Tlo BO3MOXHOCTM 3a/laBaTh OOYYAIOIIMMCS HABOJASIINWE M YTOUYHSIOLIUE
BOIIPOCHI, KOTOPBIE IOMOT'YT UM MOCIEA0BATEIBHO U3JI0KUTh MaTEpUA.

3. CucremMaTHYeCKH MPOBEPSITh YCBOECHUE MaTEpHala IO TEMaM YpPOKOB, JJIs
CBOEBPEMEHHOTO OOHAPYKEHUS MTPOOETIOB B MPOIIESANIEM MaTeprae.

4. B nporecce n3y4eHuss HOBOIO MaTepHalla BHUMaHUE YYEHUKOB oOpalaercs
Ha Haubosee CI0XKHbIE pa3zesibl u3yyaemon Tembl. HeoOxoaumo yarie odbpamarbes K
HUM C BOIIPOCAMHU, BBICHSIOIIMMU [IOHUMaHUE y4eOHOr0 MaTepuaia, CTMMYJINPOBaTh
BOIIPOCHI PY 3aTPYAHEHHUSX B YCBOEHUM HOBOI'O MaTepHara.

Mecto yyeOHOro npeaMera «®u3nuKa» B y4eOHOM IUIaHE

B cootBercTBUU ¢ DI'OC OO0 (usuka aBiseTcs 0053aTeIbHBIM MPEIMETOM
Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHus. JJanHas mporpamma
npeaycMaTpuBaeT u3ydyenue Gu3nuku Ha 0a30BOM ypoBHE 7 Kjiacce B 00bEMe 68
4acoB MO 2 yaca B HeJeNto, B 8 Kilacce B 00bEéMe 68 yacoB 1o 2 yaca B HEJEINIO,
B 9 xiacce B 00béMe 102 yaca mo3 daca B HeEIIO.
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7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMH OKPYKAKOLIEr0 MUpa

dusuka — Hayka o npupoe. Ssnenus npupoas (MCY). dusnueckue sBieHus:
MEXaHNYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BeIWUYUHBL. M3MmepeHuwe Qu3NYecKUX BeIUYHUH. Qu3auueckue
npubopwl’. [loepewinocms usmepenuii. MexayHapoHas cUCTEMA €MHHMII

Kak ¢uzuka u gpyrue ecrecTBeHHbIE HAYKH U3Y4aloT NpUpoay. EcmecmeenHo-
HAYUHbIl  MemoO NO3HAHUA: HabmoOeHue, MNOCMAHOBKA HAYYHO20 BONPOCA,
8bIOGUIICEHUE — 2UNnome3, OIKCNepumMeHm No npogepke 2unomes, 0ObACHeHUe
Habnooaemozo saenenus. Onucanue Quuiueckux s61eHUll ¢ NOMOWBIO MOOeNelU.

[Ipenmet u MeTOABI PUBKKH.

Hemoncmpayuu’®

1.  MexaHU4YeCcKUe, TEIUIOBLIE, DJIEKTPUYECKME, MATHHMTHBIEC, CBETOBHIC
SBJICHUSL.

2.  @usuueckue nmpubOOPHI U NPOIEAYpA MPAMBIX H3MEPCHUM aHAIOTOBBIM K

U (GPOBBIM TPUOOPOM.
3. OnpeneneHue NOrpeHOCTH HKCIIEPUMEHTA.
Dponmanvusle 1adopamopHsle padomel uiu J1eKMPOHHAA 0EMOHCMPAYUL.
1.Onpenenenrie 1eHbl JE€JICHUS HW3MEpPUTENBHOrO Tpubopa (MCHONB3YS
TEXHOJOTUYECKYIO KapTy KCIEPUMEHTA).
2. N3mepenne o0bEMa )KUIKOCTH U TBEPAOTO Teja
3. Onpeoenenue pazmepos Maivix meil.

Pa3znea 2. IlepBoHayajibHbIE CBeJIeHHUSI O CTPOCHHUH BEIECTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
0oka3zvleaowue OUCKpemHoe Cmpoetue geuecmad.

JIBrkeHne dvacTul BemiecTBa. CBA3b CKOPOCTU JIBDKEHUS YaCTHIl C
TeMriepatypoil. bpoyHoBckoe paBmwkenue, muddysus. Bzaumooeilicmeue uacmuy
geujecmea: NPUmMAMNCeHue U OMmaiKueanue.

ArperatHble COCTOSIHUSI BELIECTBA: CHIPOEHUE 2A308, HCUOKOCHEU U MBEPObLX
(Kkpucmannuyeckux) men. Bzaumocesaszv meocdy ceoticmeamu 6eujecme 8 pa3HulX
aAcpe2amuuvlX COCMOSHUAX U UX AMOMHO-MONEKYAApHbiM cmpoeHuem. OcobenHocmu
azpe2amuuvlx COCMOSIHUL 800WbL.

HMemoncmpayuu®

1 MC - aneMeHTEHI coliepkaHus, BKIIOYAIOMINEe MEeXKIPEAMETHBIE CBSI3H, KOTOPBIE MOAPOOHEE PACKPHITH B
TEMaTHIECKOM IIITAHUPOBAHMUH.

2 31ech U manee KypcHMBOM 0003HAYCHBI TEMbI, H3YYCHHE KOTOPBIX IPOBOIUTCS B 03HAKOMUTEIBHOM Iiane. [leqaror
CaMOCTOSITENIFHO OTpeeIsIeT 00beM H3yJyaeMOro MaTepuana.

3 Bee JlemoncTpanuu u JlabopaTopHble paboThl, IPeICTABICHHBIC B COACPKAHNY, JOIyCcKaeTCs (MOKHO) TIPOBOIHTb,
UCTIONB3YSI ”HGOPMAIIMOHHBIE W 3JIEKTPOHHbBIE TEXHOJIOTHH (M pOoBBIE 00pPa30BATEIBHBIE PECYPCHI).

4 3nech u janee NPUBOAUTCS PACIIUPEHHBIN TepeYeHb JIA00PAaTOPHBIX PabOT U OIBITOB, U3 KOTOPOTO YYHUTENb JAeiacT
BBIOOp TI0 CBOEMY YCMOTPEHHIO.
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1. Ha6mronenre OpoyHOBCKOI'O IBUYKEHUS.
2. Ha6monenue nuddysun.
®Dponmanvusle 1a60pamopHvle padGomsl u ONbIN bl

1. OmeHka [guaMeTpa aroMa METOAOM psAoB (C  HUCHOJIb30BAaHUEM
dotorpaduii).
2. OmbITH IO HAOMIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3.0nbITEl O OOHAPYKEHHUIO ACHCTBUS CUJI MOJIEKYJISIPHOIO TMPUTSKEHUS
(371eKmpoHHnan demoncmpauus).

Pa3nen 3. /IBuikeHne u B3auMo/ieiicTBHe TeJl

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE U HEpPAaBHOMEPHOE JIBUKCHUE.
Cxopoctb. Cpeousisi ckopocms Npu HepagHoMepHoMm OsudceHuu. Pacuér myTtu u
BPEMEHU JIBUKECHUS.

SBnenue uwHepUMH. 3aKOH uHepyuu. Bzaumooeilicmeue men Kaxk npuyuHa
UsMeHeHus ckopocmu OgudxceHuss men. Macca kaxk mepa uHepmHOCmMU meid.
[TnotHOCTH BemecTBa. C843b NIOMHOCMU C KOAUYECMBOM MOJIEKYl 8 eOUHUYe 00béma
geujecmaa.

Cuna kak XapakTepucTHKa B3aumopeucTBusa Ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpto Ounamomempa. SIBIeHHWE TITOTEHUS] W CHIIA
Tsokectu. Cuna msocecmu ua opyeux niawemax (MC). Bec tema. HeBecoMocCTb.
CnoxeHue cuil, HalpaBJICHHBIX MO OJHOW mNpsiMol. PaBHomelcTByromas cui. Cuna
mpeHus. TpeHue ckonvoicenus u mpeHue nokos. Tpenue 6 npupooe u mexuuxe (MC).

Hemoncmpayuu’®
HaGmronenne MexaHU4YeCKOro JBUKEHUS Tena.

N3mepenue ckopocTu NPSMOJINHEUHOTO IBUKEHUS.
HaGmronenue siBjeHUST HHEPIIUH.

HaGmonenne n3MeHeHus: CKOPOCTH TIPH B3aUMOICHCTBHUH TElL.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEI.

6. Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJTHOW MPSIMOM.

7. JeMoHcTpanus CUIbl yIPYTrOCTH Ha Pa3jinyHbIX MaTepHalIax.
DponmainvHsle 1a00pamopHsle padomvl U ONbINL L.

Lk wn e

1. OrnpeneneHue CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B KUIKOCTH,
MOJIETH JICKTPUICCKOTO aBTOMOOHIIS | T. 11.) (2/1eKMPOHHAA 0EMOHCMPAYUL).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJBXEHUS OpycKka WU IIapuKa o
HAKJIOHHOM IJTIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTsKeHHs (aedopMaiinin)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOIBXEHUS OT

BEca TeJla U XapaKTepa CONMPUKACAIOIIUXCS IOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KUIKOCTEH U ra30B
Hasnenue. Cnocobvl ymeHvulenusi u ygeauuenus oasienus. Jlagnenue 2asd.
3asucumocms Oasnenusi eaza om o06véma, memnepamypwul. llepedaua oOasnenus
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meépoviMu menamu, sxrcuoxocmamu u eazamu. 3axon Ilackansa. Ilneemamuueckue
MawiuHbl. 3aBUCUMOCTb JIaBJICHUS KUJAKOCTU OT riyOunbl. Coobwarowuecsi cocyobi.
l'uopaenuueckue mexanuzmi.

AtMmocdepa 3emnu u armocepHoe naBieHue. [lpuuumnsl cywecmeosanus
6030ywiHot ob6onouku 3emau. Onvim Toppuuennu. Hsmepenue ammocgeprozo
oasneHus. 3asucumocms ammocgepHo2o 0asieHus Om BblCOmMbvl HAO YPOBHEM MOPAL.
IIpubopwl ons usmepenus ammocgheprnozo 0asneHus.

eiicmeue srcuokocmu u 2eaza Ha noepyxicénnoe 6 Hux meo. BulTankuparonias
(apxumenoBa) cuna. 3akon Apxumeoda. Ilnasanue men. Bozoyxonniasanue.

Jemoncmpayuu
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya gaBneHUs )KUIKOCTBIO U TA30M.

CooOmaromuecs cocybl.

I'mppasinueckuii npecc.

[IposiBneHue neicTBUs aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAJTKUBAIONICH CHUIIBI OT 00BEMA MOTPYKEHHON YacTu
TeJla U TUIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBHITAIKHUBAIOIICH CUJIBI BECY BHITECHEHHOM YKUJIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WK NOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIIEHUS MJIOTHOCTEH TeJa U KUAKOCTH.

DponmainvHsle 1a00OpamopHvie padomvl U ONbIM bl

A

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00BbEMaA MOTPYKEHHON
B KMJKOCTb YaCTH TeJia.

2. OnpeneneHue  BBITAJIKMBAIOIICH CHJIbI, JCHUCTBYIOIIEH Ha  TeJoO,
MOTPY>KEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKHWBAIOUICH CHUJIbI, JCHCTBYIOIICH Ha
TEJO B KMJIKOCTH, OT MacCHhI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH CHJIBI,

JEHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT 00BEMA MOTPYKEHHOHN B KHUIKOCTh YaCTH Teja
1 OT INIOTHOCTH JKUJIKOCTH.

5. KoHctpynpoBanue  apeoMeTpa WM KOHCTPYMPOBAHUE  JIOJKHU
U ONpELIEICHUE €€ IPy30I0AbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEpPrust

Mexanndeckast pabota. MoOIITHOCTb.

IIpocThie MexaHW3Mbl: pbluar, OJIOK, HAaKJIOHHas IUIOCKOCTb. [Ipasuno
pasnogecus pvruaza. Ilpumenenue npasuna paguogecus pviuaza k OJ10KYy. «3010moe
npasunoy» mexanuky. KIIJI npocteix mexaHu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexanuueckass dHeprusi. Kuumemuueckas u NOMEHYUANbHASL  DHEPIUS.
IIpespawenue 00HO20 6UOa Mexanuueckou 3Hepeuu ¢ Opy2ou. 3aKOH COXpaHEHUS
SHEPIUHU B MEXaHUKE.

Jemoncmpavyuu

1. [Tpumepsl NpOCTHIX MEXaHU3MOB.
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@Dponmanvhole 1abopamopusvie’padomeot u onvimor’

1. Omnpenenenue paOOThl CUIIBI TPEHUS NP PABHOMEPHOM JIBUYKEHUU TeJa
10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS phlyara.

3. N3mepenne KITI HAaKJIOHHOMN IIJIOCKOCTH (31ekmponHan
demoncmpauusi).

4. N3yueHne 3aKOHA COXpAHEHUS MEXAHMYECKON DHEPTUU (INEeKMPOHHAA

demoncmpauus).



COLAEPXAHUE YYHEBHOI'O ITPEAMETA «®U3UKA»
8 KIIACC

Paspnen 6. TemioBblie siBJICHUS

OcHoBHble  NONOJHCEHUS  MOJEKYIAPHO-KUHEMUYeCKou meopuu  CmpoeHus.
gewecmea. Macca u pasmepvt amomog u monexyir. Onvimsl, noOmeepicoaroujue
OCHOBHblE NOJIOHCEHUS MONEKYIAPHO-KUHEMUYEeCKOU meopuu.

Mopenu TBEPAOro, >KUIAKOIO U Tra3000pa3HOrO0 COCTOSIHUM  BELIECTBA.
Kpucmannuueckue u amopguuvie mena. Odvscuenue ce0ucms 2a3z08, H#UOKOCmel U
MEEPOLIX Mmell HA OCHOBE HNONONCEHUU MONEKVIAPHO-KUHEeMUYECKOU Mmeopull.
CmauuBaHue u KanuuisipHole A61eHus. Teniogoe pacuupenue u cocamue.

Temneparypa. Céa3b memnepamypsbl coO CKOPOCHMbIO MENI0B020 OBUNCEHUS
yacmuy.

BuyTtpennsis  sHeprusi. Cnocobvl  uzmMeHeHus — GHYMpeHHel — dHepIUl.:
menionepeoaya u cogepuieHue pabomol. Buovl menionepedauu. menionpogooHoCmb,
KOHGeKYUs, U3yyeHue.

KommdaecTBo TemnoTel. Yoenvhas mennoémxocmov eeuiecmeda. Tennoobmen u
menjiogoe pasHosecue. YpasHenue meniogoeo bananca.

IInasnenue u omeepoesanue KpUCMaIIUYecKux eujecms. YoenvHas menioma
naaenenus. Ilapooopazosanue u konoencayus. Hcnapenue (MC). Kunenue. Yoenvuasn
menjioma  napooopaz0éaHusa.  3aBUCUMOCMb  MeMNepamypvl — KUneHus  om
ammocgheproco dasnenus. Brasxcnocms 6030yxa.

DHeprus TOIUINBA. YoenbHas menioma cecopaHus.

Ilpunyunvr pabomuvr mennosvix oeueameneul. KIIJ] mennosoco oeucameisi.
Tennosvle ogueamenu u 3awyuma oxpyoicaroujeis cpeowvt (MC).

3axon coxpanenus u npespaujeHus sHepeuu 8 meniogvix npoyeccax (MC).

JHemoncmpavyuu

1 Hab6monenrne 6poyHOBCKOTO JIBHYKCHUS.

2 Ha6monenne nuddysun.

3. HaGmonenne siBeHn cMaurBaHUS M KalTWJUIIPHBIX SBICHUH.

4 Hab6mronenre TerioBoro pacmpeHus Tel.

5. N3meHeHne maBieHUs ra3a NMpyu M3MCHEHUH 00bEMa M HArpEBaHUU WU
OXJIaXKJICHUU.

6. [IpaBuna u3MepeHus: TeMIEpPaTyphl.

7. Bunpr Teronepenaun.

8. OxutaxkieHue Ipyu COBEPILIEHUU PaOOTHI.

9. HarpeBanue npu coBepiiieHH padOThl BHSIIHUMHU CUJIaAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOnronenue KUIIEHU.

12. HaOGmromeHue mOCTOSHCTBA TEMIIEPATYPHI MPH TUIABICHUH.
13. Moaenu TeIUIOBBIX IBUTATEIICH.



Dponmanvusle 1ab0pamopHvle padomvl u ONbLIM bl

1. OnbITel 10 OOHAPYKEHUIO JIEUCTBUSL CHUJI MOJICKYJSIPHOTO MPUTKEHUS
(371eKmMpOHHAA OeMOoHCmPayus).

2. OnbITE IO BBIPAIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WIIN caxapa.

3. OnbITel 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

4, Ornpenenenue qaBieHUs BO3yXa B OaJJIOHE HITPUILA.

5. OnbITHl, NEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIEHUS BO3JyXa OT €ro
00bEMa U HArpeBaHUS WIN OXJIAXKCHUS.

6. HaGmionenne u3MeHeHUs BHYTPEHHEH SHEpPruuM Tejla B pe3ysibTaTe
TeIyIonepeau U paboThl BHEITHUX CHUIIL.

7. UccnenoBanue siBieHus TEMI00OMEHa MPU CMEIIMBAHUU XOJOJIHOU U
ropsiuYeu BOJIBI.

8. UccnenoBanue npoiiecca UCIapeHUsl.

9. OrnpeneneHne OTHOCUTENILHOM BIA)KHOCTH BO3/1yXa.

10.  Onpedenenue yoenbHou meniomol NiaAGIeHUs 1bOd.

Paznen 7. JinekTpuyeckue U MAarHUTHBIE SIBJICHUS

Onexmpuzayua men. JIBa poja 3JIEKTpUUECKHX 3apsanoB. Bzaumoneiictue
3apsHKCHHBIX TEJl.

Onextpudeckoe moisie. Ilpunyun cynepnozuyuu 31eKmpuyeckux nosei (Ha
KauecmeeHHOM YPOGHe).

Hocumenu snexkmpuueckux 3apsaoos. DnemeHmapHulil 31eKmpuyeckull 3apso.
Cmpoenue amoma. IIpOBOTHUKY U TUBIEKTPUKHU. 3AKOH COXPAHEHHUS SJIEKTPHUUYECKOTO
3apsja.

DNEeKTpUYECKUd TOK. Ycnoeus cywecmeosanus 21eKmpuyecko2o mokda.
HNctounnkn mMOCTOSTHHOTO Toka. JIeHCTBUA SIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHYECKOE, MATHUTHOE). DIeKmpUuiecKuii MoK 8 HCUOKOCMAX U 2a3ax.

PaGota W MOIIHOCTH BJIEKTPUYECKOTO TOKa. 3axou [wcoyna—Jlenya.
Onekmpuueckue yenu u nompeoOumenu IEKMPUYECKoUu dHepeuu 6 Obimy.
Onektpuueckas uenb. Cuila Toka. DneKkTpuueckoe HampsbkeHne. ConpOoTHBIICHHE
MPOBOJHUKA. YOoenvHoe conpomusnenue ewjecmea. 3akoH Oma Il yd4acTKa UEIU.
[locnenoBaTenbHOE W MapajuleIbHOE COEAMHEHUWE TPOBOAHUKOB. Kopomkoe
3amMblKAHUe.

IToctostHHBIE MarHuTHL. B3anmMoaencTBUE NOCTOSTHHBIX MAarHuToB. Maenumnoe
nozne. Maenummnoe none 3emau u e2o 3Hauenue 0 HcuzHu Ha 3emae. Onvim Ipcmeoa.
Maenummnoe none snekmpuieckoz2o moka. llpumenenue 21eKmpomMasHUmMos8 6 mexuuxe.
leticmeue macHumHo20 NONL HA NPOBOOHUK C MOKOM. JDIeKmpoosucamels
nOCMoOsIHHO20 mokKa. Hcnonv3osanue s1exkmpoosgucameneil 6 MexXHU4ecKux ycm-
PpOUCmMBax u Ha Mparcnopme.

Onvimul @apades. Aenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocoouvl nomyuenus SAeKmpuieckou dHepeuu. INEKTPOCTAHIINH
Ha BO30OHOBJIIEMbIX HCTOYHUKAX SHEPTUU.



Jemoncmpayuu

1. DIIeKTpHU3anus Tel.

2. JIBa poza 3JIEKTPUYECKUX 3apsI0B U B3aNMOJICUCTBUE 3APSIKEHHBIX TEI.
3. Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

4. DNeKTpocTaTuYeCKass NHIYKIIHS.

5. 3aKOH COXpPAaHEHHMS IEKTPUUECKUX 3apsII0B.

6. [IpoBOAHUKH U TUDIIEKTPUKHU.

7. MonenupoBaHUe CUIOBBIX JUHUN 3JIEKTPUUECKOTO OJIS.

8. HcToYHMKM OCTOSHHOTO TOKA.

9. JIlecTBUS 3JIIEKTPUYECKOTO TOKA.

10. DJEeKTPUYECKUU TOK B JKUIKOCTH.

11.  T'a30Bblii pa3psa.

12. H3mepeHue CUibl TOKA aMIIEPMETPOM.

13. H3mepeHue 31eKTpUUECKOro HAIPSKEHUSI BOJIBTMETPOM.

14. Peocrar u Mara3uH COIPOTUBIICHUHU.

15. B3aumojeiicTBUE MOCTOSSHHBIX MAarHUTOB.

16. MogaenupoBaHuE HEBO3MOXHOCTH PA3JEIEHUS MMOJOCOB MAarHUTa.
17. MoaenupoBaHu€ MarHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB.
18.  OmsIT OpcTena.

19. MarHuTtHOE 1oJyie ToKa. DJEKTPOMAarHur.

20. JlelicTBME MarHUTHOIO ITOJIS1 HA IIPOBOJHUK C TOKOM.

21.  DnexTpoABUTraTENb IMOCTOSHHOTO TOKA.

22. HccnenoBaHue SBJICHUS DJIEKTPOMAarHUTHON MHIYKIUH.

23.  Omnbitel @apajnes.

24, 3aBHCHMOCTH HaIpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHSI.

25.  DuekTporeHepaTop MOCTOSHHOTO TOKA.

@ponmanvusle 1ad0pamopHsle padonvl U ONbIM bl

1. OmnpITel MO HAOIONCHHUIO DJICKTPH3AMU TeJI HWHIAYKIHEH H Ipu
CONPUKOCHOBEHUH.

2. UccnenoBanne neUCTBUS DSJIEKTPUYECKOTO TOJNS Ha MPOBOJHUKA U
JADJICKTPUKH.

3. Co6opka u mpoBepka pabOThI AIEKTPUIECCKOMN 1ETH MOCTOSHHOTO TOKa.

4, N3Mmepenue u peryimpoBaHUe CUIIbI TOKA.

5. N3Mmepenue u peryimpoBaHUe HANPSHKEHUS.

6. Hccnedosanue 3agucumocmu cuivl moka, uoyuje2o yepes pe3ucmop, om
CONPOMUGTIEHUSL PE3UCTNOPA U HANPAICEHUS HA PEe3UCMOPE.

7. Onvimul, oemMoHcmpupyowue 3a8UCUMOCTD 9JIeKMPUYECKO20

CONPOMUBTIEHUSL NPOBOOHUKA OmM €20 ONUHbL, NAOUWAOU NONEPEeUHO20 CeYeHUs U
mamepuana.

8. IIposepxa npasuna crodxcenus HANPAXCEHUl Npu NOCie008amMelbHOM
CcOeOUHeHUU 08YX Pe3UCHOPO8.

9. Ilposepxa npasuna 0Ons cuivl moxka npu NAPAIIelIbHOM COCOUHEeHUU

De3UCmopos.
10. OmnpepeneHue padbOTHI TESKTPUIECKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTop.

11. OmnpenesieHHEe MOIIHOCTH 3JIEKTPUYECKOrO TOKA, BBIACISIEMON Ha



pesucrope.

12. HccrnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUs Ha HE.

13. HccnemoBaHre MarHuTHOTO B3aUMOJECHUCTBUS MIOCTOSSHHBIX MAarHUTOB.

14. H3yyeHue MarHuTHOIO IIOJISL IIOCTOSHHBIX MAarHUTOB IIPpU  HX
00BEIMHEHUY U Pa3/ICJICHUN.

15. HccnenoBanue NEUCTBUS IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnbITbl, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTH CHJIbIl B3aUMOJAECHCTBHUS
KaTyILIKHA C TOKOM U MarHura OT CWJIbI TOKAa U HAIIPaBJICHUS TOKA B KaTYILKE.

17. H3ydyeHue NeWCTBUS MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

18.  U3yuenue pabomul 31eKmpoosucames.

19. Usmepenue KII/] anexTpoaBUraTENbHON YCTAHOBKH.

20. OmpITl MO HCCIENOBAHUIO SBJIEHUS DJIEKTPOMAarHUTHOM WHIYKIMU:
UCCIIEI0BAaHME U3MEHECHUM 3HAYEHUsl U HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3znen 8. Mexann4ueckue siBJICHHS

Mexannyeckoe JBHKeHHE. MarepuanbHas Touka. Cucrema otcuéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO0 JIBW)KEHUS. PaBHOMEpHOE MPSIMOJIMHEITHOE
nBUxeHue. Hepaenomepnoe npsimonuneunoe osudicenue. CpelHssl u MSHOBEHHAs
CKOPOCMb mena Npu HepasHOMEPHOM OBUIHCEHUU.

VYckopenue. PasnoyckopeHnoe  npamoaunetinoe  OsudiceHue. (CBOOOAHOE
nagenue. Onvimul I anunes.

Jluneunas u y2nosas ckopocmu. LlenmpocmpemumenvHoe ycKopenue.

ITepBeiit 3akoH Hprorona. Bropoit 3akon Herotona. Tperunii 3akoH HproToHa.
Ipunyun cynepnozuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbIHCeHUsl, CUld
MpeHusi NOKos1, Opy2ue 8Udbl MpeHUs.

Cuna TsKECTM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgenus. /Jeuscenue nianem goxkpye Connya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmyv u nepeepysxu.

PaBHOBecue marepuanbHON TOYKU. AOcontomno meépooe meno. Pasnogecue
Meeép002o mena ¢ 3aKpeniéHHol ocbro epawjerusi. MoMeHT cuitbl. [lenmp msoicecmu.
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Nmnynsc Ttena. Mzmenenue umnyavca. Hmnyrvc cunvi. 3aKOH COXpPaHECHUS
umiynbsca. PeaktuBHoe nBuxenue (MC).

Mexanunueckasi paboTa U MOIITHOCTh. PaboTa cuil TSKeCcTu, ynpy2ocmu, mpeHus.
Cesa3b snepeuu u pabomul. IloTeHUMaNbHAsT JHEPTUsl Tejia, MOJHIATOrO Haj
MOBEPXHOCTBIO 3eMIIH. [lomenyuanvHas 3nepeus cocamou npyscunvt. Kunetnueckas
sHeprusd. Teopema o KuHemuveckou 3Hepeuu. 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPIUHU.

Jemoncmpayuu

1. HaGmonenre MexaHM4eCcKOTo JBUKEHUSI TeJla OTHOCUTEHHO Pa3HBIX TEll
OTCYETA.

2. CpaBHeHMEe TyTE€l W TPACKTOPUN JBHKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

3. N3MepeHune CKopoCTH U YCKOPEHUS MPSIMOJIUHEMHOTO JIBUKEHUS.

4. UccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHMUSI.

5. HaGmonenne nBukeHus Tejia 1Mo OKPY>KHOCTH.

6. HaGmonenne MeXaHMYECKHUX SIBJICHUM, TMPOUCXOMSIINX B CHCTEME

orcuéta «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHMHM OTHOCHUTEJBHO
KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTh YCKOPEHUS TeJia OT MaccChl Teja M JEUCTBYIOIIEH Ha HEro
CUJIBI.

8. HaGnronenue paBeHcTBa CUIT IPHU B3aUMOJICHCTBUY TEll.

9. N3menenue Beca Tena Mpu YCKOPEHHOM JIBHIKEHUU.

10. Ilepenmauya umiysnbca pyu B3aUMOJIECUCTBUM TEI.

11. TlpeoOpa3oBaHusi YHEPTUU MIPU B3AUMOJIECHCTBUU TEN.

12. CoxpaHeHHEe UMITyJIbca IPU HEYIPYTOM B3aUMOIECHCTBHH.

13. CoxpaHeHue UMITYJIbCa MPU aOCOTIOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HaGmroneHne peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHe MEXaHUYECKON dHEPTHUHU IIPU CBOOOIHOM ITa/ICHUH.

16. CoxpaHEeHHE MEXaHUYECKOW SHEPruu NpU [ABUKEHUHU Tela TOJ
JIEUCTBUEM TIPYKUHBI.

@ponmanvusvle 1adopamopHvle padomuvl u ONbLIM bl

1. Koncmpyuposanue mpakma 0ns pazeona u oanvheuuieco pagHOMeEpPHO20
OBUINCEHUSL WAPUKA UNU MENEHCKU.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJNBKEHUS OpycKa WM JIBHKCHHS
[IapuKa 1o HaKJIOHHOU IITOCKOCTH.

3. OrnpeneneHue ycKOpeHUsi Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

5. UccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT CHJIBI
HOPMAaJbHOTO JIaBJICHHUSI.

6. Onpenenenue ko3P huiiieHTa TPEHUSI CKOJIbKEHUS.

7. Onpenenenue KECTKOCTH NPYKUHBI.
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8. Omnpenenenue paOOThl CUIIBI TPEHUS NP PABHOMEPHOM JIBUYKEHUU TeEJa
10 TOPU30HTAIBHON ITOBEPXHOCTH.

9. Onpenenenue pabOThl CHIIBI  yOPYTOCTH TpU  MOABEME TIpy3a
C UCIOJIb30BAHUEM HENOJBUKHOTO U MOJABM)KHOTO OJIOKOB.

10. M3yuyeHue 3aKOHA COXpaHEHUS DHEPIUMU.

Pasznen 9. Mexannyeckue Kojie0aHUs U BOJIHBI

KonebarensHoe aBukeHune. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUMN: MEPUOI,
4yacToTa, aMImuTyna. Mamemamuueckuii u npyxcunnwii maamuuku. [lpespawenue
9HepeUU npu Ko1eb6ameibHOM 0BUNCEHULU.

3aryxatoniue koynebanus. BoinyxaeHHble koneOanus. Pezonanc.

Mexanudeckue BoiHbL. CBOMCTBA MEXaHMYECKUX BOJH. [IpodonvbHbie u
nonepeynvie 80aHbl. [MUHA B0IHbI U CKOpOCMb €€ pacnpocmpaneHnus. Mexanuueckue
80/IHbL 8 MBEPOOM meine, ceticmudeckue 80aHbl (MC).

3ByK. I pomkocms 38yka u evicoma moua. OmpadsiceHue 38yka. Ungpaseyx u
VIbMPA3BYK.

Jemoncmpayuu

1. HaGmonenne konebaHuii Ten moja JEUCTBUEM CHUIIBI TSHKECTH U CUJIBI
yIIPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenue BIHYXICHHBIX KOJI€OaHUI U pE30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MTONEPEUHBIX BOJIH.
HaGmroeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
@Dponmanvusle 1adopamopnsle padomvl u ONbIM bl

o kW

1. OmpeneneHue dYacTOTHl M TepuoAa KoJeOaHWM MaTeMaTHYeCKOTO
MasiTHUKA.

2. Ornpenenenrue 4acTOThl M MEpHOJia KoJIeOaHUM MPYKWHHOTO MasTHHKA
(3/1eKmpoHHan 0emMOHCmpayus).

3. HccnenoBanue 3aBUCHMOCTH MepHOia KoJeOaHU TOABEIIIECHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnenoBanue  3aBUCUMOCTH — IIepuojga  KojeOaHWUH  MPY>KHHHOTO
MAasiITHUKA OT MACCHI Ipy3a (2/1eKMPOHHAA 0eEMOHCMPAUUA).

5. [IpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaHHi rpy3a, MOIBEIICHHOTO K
HUTHU, OT MacChl rpy3a.

6. OnbITel, JI€MOHCTPUPYIOUIME 3aBUCHUMOCTh TNEpuoAa  KoJeOaHU
MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI.

7. N3mepenue  yckopeHus  CBOOOJHOrO  MaaeHUs  (21eKmpoHHas
demoHcmpauusi).

Paznen 10. D1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJTHbBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMArHuTHble  BOJHBL.  (Cgolicmea
NeKMPOMACHUMHBIX  60H. [llxana snexkmpomacnumuvix 6oaH. Fcnonvzosanue
INEKMPOMACHUMHBIX 80JIH OJIsL COMOBOU CBA3U.
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DJNeKTpOMarHuTHas mnpupoaa cBera. CKOpocTh cBeTa. BomHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu

1. CBolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

@Dponmanvhole 1abopamopnvie’ pabomol u onvimot®

1. N3ydyeHne CBOWCTB DJJIEKTPOMAarHUTHBIX BOJH C TOMOIIBIO

MOOMIBHOTO TeneoHa.

Paznen 11. CBeToBbI€e sIBJICHUS

JlyueBas moaenb cBeta. Ictounuku cBeta. [Ipsamoaunetinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynol. OtpaxkeHue cBeta. [lnockoe 3epkano. 3axkoH
ompasiceHus ceema.

[Ipenomnenune cBera. 3akoH MpeNoOMIICHUs cBeTa. [lonHoe 6HympenHee
ompadxcenue ceema. Hcnonvzoganue NONHO20 BHYMPEHHE20 OMPAdCeHUs 8
ONMUYECKUx C8emoBooax.

Jluaza. Xon nyuedr B JnuH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'na3z kax onmuyeckas cucmema. bnuzopykocmo u
0a1bHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexmp. Onwvimvl Hvtomona. Cnoowcenue
CNeKMPAlbHbIX YBEMO8.

JHemoncmpavyuu
[IpssMonMHENHHOE PacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n3o0paxxeHU# B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTuuecKkuii CBETOBO/I.

Xon mydelt B coOnparomeii JuH3e.

XoJ1 JIydeu B pacCEeHBAIOIIEH JIUH3E.

[TomyueHnne n300pakeHUI C TTOMOIIBIO JTMH3.

[Tpunaun geictBus doToarnmapaTa, MUKPOCKOTIA M TEIIECKOTA.
Mogens rnasa.

11. Pa3znoxxeHue 6eoro cBeTa B CIICKTP.

12. Tlomyuenue Genoro cBETa MPHU CIOKEHUU CBETA PA3HBIX I[BETOB.
Dponmainvhsle 1ad0pamopHvie padomvl U ONbIM bl

LoONOULHEWNE

[EY
©

1. HccnenoBanne 3aBUCMMOCTH yIJIa OTPa)KCHUS CBETOBOTO Jiyda OT yIJia
TaJICHUS.

2. N3yueHne xapakTepUCTUK U300paKeHUsI TPEAMETA B INIOCKOM 3€pKalie.

3. HccnenoBanne 3aBUCHUMOCTH yTJla MPEIOMIICHUSI CBETOBOTO JIy4a OT yIJia
MaJICHUS Ha TPAHULE «BO3AYyX—CTEKIIO».

4. [Tonmy4yenune n300pakeHU# C TOMOIIBI0 COOMPAFOIIIEH JTUH3HI.

5. Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONITUYECKOMN CUIIbI cCOOMparoien

JIAH3BI (271eKMPOHHAA 0EMOHCIPAUUSL).
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6. OnpIThl 1O pa3OKEHHIO OEJIOro CBETa B CIEKTP (2J1eKmpPOHHAA
demoncmpauus).

7. OnpITHl O BOCHPUATHIO LBETA MPEIMETOB MPU UX HAOJIONECHUM Yepes3
LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS

Onvimul Pezepghopoa v mmaHeTapHass Mojenb aroma. Mogenb atroma bopa.
HUcnyckanue u noenowernue céema amomom. Keanmeoi.

PanuoaktuBHOCTh. Anvgha-, bema- u eamma-uznyyenus. CTpoeHUE aTOMHOTO
anpa. Hyxnonnas moodens amomrnoeo aopa. Mzomonwel. Paouoaxmusnule npespawerus.
Ilepuoo nonypacnada amomuulx soep.

SnepHble peaknuu. 3aKOHBI COXpPAHEHUS 3apsAOBOTO M MAacCOBOTO YHCEI.
Peaxyuu cunmesa u denenus soep. Ucmounuxu snepeuu Connya u 36¢30 (MC).

SlnepHas dHepreTuka. Jlelicmeus paouoaKxmueHvlX U3IYYeHULl HA JHCUBble
opeanuszmvl (MC).

Jemoncmpayuu

1. CrexTpsl U31y4CHUS U TTOTJIONICHUS.

2. CrexTpsl pa3IMIHBIX T'a30B.

3. CrnekTtp Bogopo/a.

4, HaGmronenue TpekoB B kamepe BunbcoHa.

5. PaGota cuéryrika HOHU3UPYIOMIMUX U3ITYYCHH.

6. Peructpanus uznydeHust IpupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

Dponmanvusle 1adopamopHvle padomsl u ONbIM bl

1. HccnenoBanue TpekoB: U3MEPEHUE DHEPTUU YACTHIIBI MO TOPMO3HOMY
nyTH (1Mo pororpadusim) (I1eKmpoHHAA OeMOHCMPAyU).

2. N3mepenune paanoakTUBHOTO (DOHA (I1EKMPOHHAA OEMOHCMPAYU).

IToBTOPUTEIHLHO-0000 1A NI MOTYJIb

[ToBTOpHUTETHEHO-0000IAOIINH MOIYJTh NMTPEAHAZHAYCH JJII CHCTEMAaTH3aIluU U
000011IeHNs PEIMETHOTO COJIEPYKAHUSI M OTBITA ACATEILHOCTH, TPUOOPETEHHOTO TIPH
M3YYEHHUH BCETO Kypca (PU3UKH.

[Ipy m3ydeHUU JAHHOTO MOMAYJS PEATH3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
JESITETPHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTHIKEHUE MPEIAMETHBIX U
MeTaIpeAMETHBIX MNIAHUPYEMBIX pPe3yIbTaTOB 00yUeHHUs, POPMUPYETCSl €CTECTBEHHO-
Hay4YHas TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS SBJICHUNA MPUPOIBI
M TEXHUKH, OBJIAJICHUEC YMEHUAMH OOBSICHITh (U3MYECKUE SIBICHHS, MPUMEHSS
MOJIYYCHHBIC 3HAHWS, pemaTrh 3aJadyd, B TOM YHCJIE€ KA4YEeCTBCHHBIC W
AKCIIEPUMEHTAJIbHBIC.

[TpuHIIMNIHATBHO AESTEIBPHOCTHBIA XapaKTep JAHHOTO pa3jelia peaan3yeTcs 3a
CYET TOTO, YTO yUaIUecs BHIMOJIHSIOT 3a1aHMs, B KOTOPBIX UM TPeIIaracTcs:

" Ha OCHOBE I[IOJYYCHHBIX 3HAHUH paCMoO3HAaBaTh M HAYYHO OOBICHATH
dusnueckue ABICHUS B OKPYKAIOIICH MPUPOJIC U TOBCETHEBHOM KU3HH,
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HCIIOJIb30BaTh TOJI PYKOBOJICTBOM II€Jarora Hay4dHbI€ METO/bl MCCJIEIOBAHUS
bU3UYEeCKUX SBJICHUM, B TOM 4YHCJE JJIs MPOBEPKH THUIOTE3 W TMOJIY4YCHUS
TEOPETUUECKUX BBHIBO/IOB,;

OOBSCHATH C ONOpPOMl Ha AMJAKTHYECKUH MaTepHasl MOCie OOCYXIECHHS C
MeJlaroroM Hay4YHbIe OCHOBBI HauOojee BaKHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTHI, HampuMep, NPAKTUYECKOTO  MCIOJIb30BAHUSA  Pa3IMYHBIX
HMCTOYHUKOB DHEPTUM HA OCHOBE 3aKOHA MPEBpAICHUS U COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIHUHU.

Kaxxnas u3 Tem 1aHHOTO pasjielia BKI0YaeT SKCIEPUMEHTAIBHOE UCCIIEIOBaHUE

00001Iar0IIero XapakTepa Ha YCMOTpPEHHE Meaarora ¥ mpu ero nomoinu. Pazmen
3aBEpIIACTCS MPOBEICHUEM JIUArHOCTUYECKOW U OIEHOYHON paboThl 3a KypcC
OCHOBHOU MIKOJIEI.

IIpumMepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI

HpOBGJ]GHI/IG OLCHKU )IOCTH}I(GHI/II;’I IIAHUPYEMBIX PE3YJIbTATOB OCBOCHUA

y4eOHOTO TpeMeTa IPOBOJUTCS B OPME TEKYIETO M PYyOS)KHOTO KOHTPOJIS B BHUJIC
KOHTPOJIBHBIX paboT.

7 kJj1ace
Konmponvuas paboma Ne 1 no teme «IlepBoHadanbHbIe CBEJICHUSI O CTPOCHUU

BCHICCTBA»

Koumponvuas paboma Ne 2 o teme «Macca, IIOTHOCTb, 00BEMY.
Konmponvuas paboma Ne 3 o reme «Cwibl B IPUPOIEL.

Konmponvuas paboma Ne 4 o teme «JlaBneHue.

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Koumponvuas paboma Ne 2 o teme «TernioBbie SBICHUSY.

Konmponvuas paboma Ne 3 110 TeMe « ArperaTHble COCTOSIHUSI BEIISCTBAY.
Koumponvuas paboma Ne 4 no teme «nekrpuyeckuil Tok. Hampspkenuey,

«Conportusnenue. CoeIMHEHUE TPOBOTHUKOB).

Koumponvuas paboma Ne 5 no teme «PaboTta W MOIIHOCTH IEKTPUIECKOTO

Tokay, «3akoH Jxoyins —JIeHmay.

TCID).

Hmoecosas nposepounas paboma

9 kJaacc

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHBI JBMXKEHUSI M B3aWMOJICHCTBUS

Konmponvnasa paboma Ne 2 no teme «MexaHn4ecKkue KojieOaHus U BOJTHBI.
Konmponvnas paboma Ne 3 o Teme «NEKTPUUECKUE U MAaTHUTHBIC SBICHUS.
Konmponvuas paboma Ne 4 no teme «CTpoeHHEe aToMa U aTOMHOTO siipa» U

«CtpoeHue u 3BoIIONUA BCeneHHOM».

Hmozosas nposepounas paboma.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUYEBHOI'O ITPEIMETA
«OU31UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbrathl ocBoeHus oOydaromumucs ¢ 3P yueOHOro mpenmera
«Pu3uKa» AOKHBI COBHAAATh C pe3ylbTaTaMH MPUMEPHON pabouell mporpaMmbl
OCHOBHOTO 00111€eT0 00pa30BaHUs.

Haubonee 3HauuMbIMU SBISIOTCS:
JIMUHOCTHBIE PE3YJIbTATBI:

MOTHBAIUS K 00OYUEHHIO U LIeJICHANIPABICHHOM MO3HABATEIbHOM IESITEIbHOCTH;

YCTaHOBKA Ha OCMBICJICHUE JUYHOTO OMbITA, HAOMIOJECHUN 32 (PU3MUYECKUMHU
AKCIIEPUMEHTAMU;

YCTaHOBKa Ha OCMBICJIEHUE PE3yJbTaTOB HAOIIOACHUN 3a MPUPOJHBIMH U
TEXHOTC€HHBIMHU SIBJICHUSIMU C TO3ULUHN (PU3UUYECKUX 3aKOHOB,;

CIIOCOOHOCTh OLIEHUBATh MPOUCXOMSIINE H3MEHEHUS M UX TMOCJIEACTBUS;
(GopMynHpOBaTh U OLIEHUBATH PUCKHU, GOPMUPOBATH OTIBIT;

NOBBIIEHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4Ye€pe3 MPaKTHYECKYIO
JEeSTENBHOCTD (IIPU COBMECTHOM BBITIOJTHEHUHU JJA00PATOPHBIX MPAKTUYECKUX padOT);

YMEHHE paszfinyaTh y4eOHbIe CUTyallMH, B KOTOpbIX ydamuiica ¢ 3IIP moxer
JEHCTBOBaTh CAMOCTOSITENIBHO, W CHUTYyalldd, TJA€ CJEeAYyeT BOCIOJIb30BaThCSA
CIPaBOYHOM MHGPOPMALIMEH U IPYTUMU BCIIOMOTAaTEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TMPUHUMATh PEIICHHE B KU3HEHHOW CHUTyallud Ha OCHOBE
NepeHoca TMOJNYYEHHBIX B XoOAe OO0yueHUs (PU3NYECKUX 3HAHUNU B aKTYaJbHYIO
CUTYaIIHIO;

CIOCOOHOCTh  COOMNIOZaTh B TIOBCEJHEBHOW JKU3HM TpaBWIa  JIMYHOM
0e30MacHOCTH Ha OCHOBE MOHUMAaHUS (U3MYECKUX SBICHUN W 3HAHHUS 3aKOHOB
[1)76370 478

YMEHHE KPUTHUYECKHU OIICHUBATH MOJYYCHHYIO OT coOeceHuka UH(OopMaIuio,
COOTHOCSI €€ CO 3HaHHEM (PU3NUECKHUX 3aKOHOB;

CITOCOOHOCTP TIEpeiaTh CBOM COOOPAKECHHS, YMO3AKIIOUEHHUS TaK, YTOOBI OBITh
MOHSITHIM JIPYTHM YEJIOBEKOM;

aJIcKBaTHOCTh TIOBEJICHUs OOYYaIOIIErocsi ¢ TOYKM 3PEHHUS OMAacCHOCTH WIIU
0e30MacHOCTH I ce0sl WU JISl OKPY’KaIOIIUX;

YBa)X€HHE K TPYY U pE3ylIbTaTaM TPYAOBOU A€SATEIbHOCTH;

yrayOneHue TMpeACTaBICHHM O IEJIOCTHONM KapTWUHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

METAINPEIMETHBIE PE3YJIBTATBI

Oe¢nadenue yHUGEPCANIbHBIMU YUCOHBIMU NO3ZHABAM EITbHBIMU OCUCH BUAMU:

BBISBJISITH IPUYIUHBI M CJICICTBUS MMPOCTHIX (DHU3NUSCKUX SIBJICHU;

omnpenenaTh (U3NYSCKHE IOHATHS, CO3/1aBaTh OOOOIICHHS, yCTaHABIWBATH
aHAJIOTHH, KJIACCU(HUIIMPOBATH, CAMOCTOSATEIIBHO BHIOMPATh OCHOBAHUS W KPUTCPHUH
JUIs1 KIlacCU(MKAIIMH, UCITOIB3Ys CIIPAaBOYHYIO0 HH(POPMAIIHIO M ONTUPASICh HA aITOPUTM
y4EOHBIX ICHCTBUM;
yCTaHABJIWMBATh  MPUYUHHO-CJIEJICTBECHHBIC CBSI3U,CTPOUTH JIOTUYECKOE



paccyxaeHue, yMo3akioueHue (MHIYKTUBHOE, IETYKTUBHOE, M0 aHAJIOTUH) U JIeTaTh
BBIBO/IbI TI0]1 PyKOBOJCTBOM I€/1arora;

HCKaTh WU OTOUpaTh MH(POPMAIMIO WIM JAaHHBIE W3 UCTOUYHHUKOB C YYETOM
MpEIOKEHHON y4eOHOM 3a/]auu U 3aIaHHBIX KPUTEPUEB.

CO3/1aBaTh, IPUMEHSTH U MPEOOPA30BLIBATH 3HAKU U CUMBOJIbI, MOJICIIH U CXEMBbI
JUTSL pelIeHUsl yueOHBIX U MO3HABATENIbHBIX 337144,

C TIOMOIIBIO TEarora WIh CaMOCTOATENIBHO MPOBOAUTH OMBIT, HECIOMKHBIN
AKCTIIEPUMEHT IO YCTAaHOBJICHUIO 0COOCHHOCTEN (hU3NUeCKOro 0ObEeKTa U SIBJICHHUS;

peoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJTHOTO BUAA B IPYroi (TaOIMIly B TEKCT U
mp.);

yCTaHABJIMBAaTh B3aUMOCBSI3b (PU3MYECKUX SIBJICHUH M TPOILIECCOB, HCIOJIb3YS
IrOPUTM Y4eOHBIX JEHCTBUM.

Osnaoenue YHUBEPCAIbHbIMU yueoHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO HCIIOJNb30BaTh pEUEBbIE CPEACTBA B COOTBETCTBUM C 3ajadeil
KOMMYHHKAIIMH JIJIs1 BEIPAKCHUS CBOMX MBICTIEH U MOTPEeOHOCTEN ISl TJTAaHUPOBAHUS
CBOCH JI€ATECILHOCTH;

OpraHU30BBIBATH YU4EOHOE B3aUMOJICHUCTBUE B TPyIIIIE (ONPEALIATh OOIIIHE 11ETH,
pacrpeensTh PoJiv, JOTOBAPUBATELCS JIPYT C IPYTrOM U T. I.).

IEJICHAPABICHHO UCII0JIh30BaTh WH()OPMaIIMOHHO-KOMMYHHUKATHBHbBIC
TEXHOJIOTUH, HEOOXOIUMBIE ISl PEIICHHs] Y4eOHBIX M NMPAKTHUECKUX (U3MUECKUX
3aj1ad;

OpraHU30BbIBAaTh y4e€OHOE COTPYIHHUYECTBO U COBMECTHYIO NIESTEIBHOCTH C
yUUTEJIEM U CBEPCTHUKAMU B IIpoliecce 3aHATUN (HU3HKOI.

Osnadenue ynugsepcaibHbIMu y4eOHbIMU PECYIAMUCHBIMU OCUCH GUAMU:

MOHUMAThH IIEJIM €CTECTBEHHOHAYYHOT'O0 O0y4YEHUSs, CTaBUTh U (POPMYIUPOBATH
11t ce0s HOBBIE 3a7[aud B yueOe U TT03HABATEILHOU IEATETbHOCTH;

oOHapyxuBaTh U (GOPMYJIUPOBATh YYEOHYIO MPOOJIEeMy, ONPENENATh IIeb
y4eOHOM JeATeIbHOCTH;

CaMOCTOSITEIbHO WJIM C MOMOUIBIO YUHUTENS IUIAHUPOBATH MYTH JTOCTUKECHUS
nenel B (U3MUYECKHX JKCIMEPUMEHTaX, B TOM YHUCJIE aJbTEPHATHBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee dPheKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U MO3HABATEIBHBIX
3aj1ad;

COOTHOCUTHh CBOM MPAKTUYECKUE NEUCTBUS C IJIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYILIECTBIIATh KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOIECCE TIOCTUKEHUS Pe3yJibTaTa,
OTIPEJIENSITh CIIOCOOBI TEUCTBUI B PaMKax MPEJIOKEHHBIX YCIOBUH M TPeOOBAHMIA,
KOPPEKTUPOBATH CBOU JIEHUCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHUCS CUTYallUEN;

MPAaBUWJIBHOCTh  BBINIOJIHEHUS ~ AKCIEPUMEHTAJIbHOM  y4eOHOW  3amauu,
COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHUS;

BJIaJICHUE OCHOBAMHU CAaMOKOHTPOJISI, CAaMOOIIEHKH, NPUHSATUSA PpELICHUH U

OCYIIECTBJICHUS] OCO3HAHHOT'0 BHIOOpa B yUeOHOM 1 MO3HABATEIILHOU

NEeATEeNbHOCTH;

JaBaTh a/ICKBATHYIO OLICHKY CUTyallUU U MpeaiaraTh IJIaH €€ U3BMEHEHNS,

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUM y4eOHOU

3a/1a4uu; 0CO3HaBaTh HEBO3MOXKHOCTbh KOHTPOJIUPOBATh BCE BOKPYT.






NPEAMETHBIE PE3YJIbTATBI

TpeOoBaHusi kK NpeAMETHBIM Pe3yJIbTATAM OCBOCHHMSI Y4eOHOIrO Nmpeamera
«Pu3uka», pacnpeaejeHHbIe 110 rogamM 00y4eHust

Pe3ynpTaTel mo rogam (GopMyJIMpYIOTCS MO NPUHLHUIY A0OaBIE€HUS HOBBIX
PE3yJIbTATOB OT rojia K rojly (pe3ysibTaThl OYEPETHOI0 Toja M0 YMOIYAHUIO BKIIIOUAIOT
PE3yNbTAThl ITPEABIAYIIUX JIET).

7 KIIACC
[IpenmerHbie  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJKHBI  OTpakaTh
c(hOpMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHHUIA:

— OpUCHTHPOBATBHCS B TMOHATHSAX W ONEPUPOBATH MMU Ha 0OA30BOM YpOBHE:
bu3MYecKue U XUMHUYECKHE SIBJICHUS, HAOJIOJICHUE, IKCIEPUMEHT, MOJIETb,
TUTIOTE3a; CIUHUIBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKYyJia, arperaTtHbie
COCTOSIHUSI BemiecTBa (TBEPAOE, JKHAKOE, Ta3000pa3HOE); MEXaHHMYECKOE
NBIDKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TpPaeKTOpHs,
paBHOJIEHCTRYIOIIAs cuiI, Aedopmanus (ynpyras, miiacTuiaeckas ), HEBeCOMOCTb,
COOOIIAOIINECS COCY/IBI, C OTIOPOM HA AUAAKTUUECKUN MaTepra

— pasznuuath sgBieHus (auddys3us; TEmIoBOe IBUKEHHWE YaCTUIl BEIIECTBa;
pPaBHOMEpPHOE JIBUKECHHUE; HEpPaBHOMEPHOE JBUKECHUE; WHEpLHS;
B3aUMOJICHCTBUE TEJ; pasHosecue meEePObIX mea C 3aAKPEnEHHOU OCbIo
épawjenus; Tiepenada JaBJICHUS TBEPABIMU TEJIAMH, >KHAKOCTIMH M Tra3aMu;
aTMoc(epHOe JTaBJICHNE; TIJIaBaHUE Tell; TIPEBPAILICHUS MEXaHUYECKOW SHEPTHH )
[0 ONMCAHUI0 HUX  XapaKTepHbIX CBOWCTB M HA OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOEe SBIICHHE, IMOCIE MPEIBAPUTEIHHOTO
00CYXIEHHUS C TIeAarorom;

— pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NYECKUX SIBICHUN B OKpYKAIOIIEM
MHUpE, B TOM 4ucie (pu3nydecKkue SBICHUS B MPUPOJIC: MPUMEPHI JBIKCHUS C
pa3JWYHBIMUA CKOPOCTSIMH B KMBOM W HEXHUBOW NPUPOJIEC; HACUCTBHE CHIIBI
TPEHHsI B TPUPOJIC U TEXHHKE; BIUSHUE aTMOC(HEPHOrO NaBIEHUS Ha KUBOM
OpraHu3M; IUIABaHWE PbHIO; pPHIYaru B TEJIE YEJOBEKAa; MPU ITOM TMEPEBOJIUTH
NPAaKTUYECKYyI0  3a7ady B Yy4eOHYI,  BBIIEISATh  CYIIECTBEHHBIC
CBOMCTBa/IPU3HAKN (PU3NUYECKUX SBJICHUM C TIOMOIIBIO TIEIarora;

— OIKMCHIBATh HW3YYCHHBIE CBOWCTBA Tel U (PU3WYECKUE SIBIICHUS, HCIIOIB3YS
¢usnueckre BenMUYUHBI (Macca, 00OBEM, TUIOTHOCTHh BEIIECTBA, BPEMS, ITYTh,
CKOpPOCTb, CPEAHSAS CKOPOCTh, CHJIA YIPYTOCTH, CUJIA TSKECTH, BEC TEja, CHJIA
TpeHusl, JaBjieHHe (TBEPAOrO Tela, KUIKOCTH, ra3a), BbITAIKMBAIOLIASA CHIIA,
MeXaHu4JecKasi paboTa, MOITHOCTh, TUIEUO CHJIBI, MOMEHT CHJIBI, KO3 HUIIUCHT
MOJIE3HOTO JEHUCTBHSI MEXaHU3MOB, KHHETUYECKAs! U TIOTEHI[MAIbHASL SHEPIHs) C
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OTOpOM HAa CXeMy; TMpPH ONHCAHUH PACKPBIBATh (PU3HUECKHH CMBICI
HCITOJIb3YEMbBIX BEJTUYMH, X 0003HAYCHUS W CIUHUIIBI (DU3NUCCKUX BEITMYHH,
Haxooums Gopmyvl, césazviearowjue OAHHYI0 QUUYECKYIO BETUUUHY C OPYeUMU
BEUYUHAMU, CMPOUMb 2PAPUKU UZVYEHHLIX 3A6UCUMOCEN  (PU3UYECKUX
geuyyH ¢ OTIOPOH Ha TUAAKTHUECKUN MaTepua,

XapaKTepU30BaTh CBOMCTBA Tell, PU3NYECKHE SBJICHUS W TIPOIIECCHI, UCITOJIB3YSI
npaBujia CIOXKEHUsS CUil (BIOJIb OJHOU MpsAMoOM), 3akon Iyka, 3axon Ilackans,
3axon Apxumeoa, npasuno pasHogecus pwlyaza (610Ka), «3010moe Npasuioy
Mexanuxu, 3aKOH COXPAaHCHUS MEXaHWYECKOW SHEPTHH; IMpPH ITOM JaBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3anUCbIBAMb €20 MAmemMamuiecKoe
8bIpadCeHUe N0O PYKOBOOCMBOM nedazoed ¢ 00CysicoeHuem niana pabomol;
OOBSACHATh (DU3UYECCKUE SBJICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CUTYaI[Uil TPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: MPH IOMOIIH
niefiarora BeISIBIISITh MIPUYUHHO-CIICJICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHUE U3
1—?2 JIOTMYECKUX II1aroB ¢ ONMOpPOi Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3HUCCKHUX
SIBJICHUH, (PU3UICCKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

peliaTh TUIOBBIC pacyéTHBIC 3aJaud B 1JIEWCTBHE C OMOPOW HA aJITOPHTM,
IpeIBApUTEIHHO Pa300paHHBIN COBMECTHO C IEarOroM, UCIIONb3Yys 3aKOHBI U
(dbopMyIIBI, CBA3BIBAIONTNE (DU3UUCCKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlayu 3aliChIBaTh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUYECKHE BEJIMYUHBI B
dbopMynbl W TPOBOJIWUTH Pacy€Thl, HAXOJUTh CIPABOYHBIE JaHHBIE,
HEOOXOIMMBIE [IJISl PEIICHMs 3a/a4, OIEHUWBATh PEATUCTUYHOCTh MOJYy4YEeHHON
buznuecKoi BETUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIU (HU3TIECKUX
METOJIOB TOCJIe MPEABAPUTEIBHOTO OOCYXIEHUSI C MEAarorom; Mpu MOMOIIH
mejarora B OMUCaHUM MCCIICOBAHUS BBIJICIATH MPOBEPSIEMOE MPEATIONOKEHNE
(rumoTe3y), C ONOpOM Ha JUJAKTUYECKUM MaTepuasl paszivdarb U
MHTEPIPETUPOBATH TOJYYCHHBIH PE3YNbTAT, HAXOAUTH MOCIE OOCYXKICHUS C
NearoroM OMIMOKHU B XOJI€ OMBITA, JIEeJaTh BBIBOJIBI 10 €TI0 PE3yJIbTaTaM;

YMETh HaXOAWTh C MCIOJb30BaHHEM IMGPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI TIO HAOMIOACHHUIO (PU3NYECKHUX SIBJICHUN MW (PU3NYECKUX CBOWCTB TEIN:
dbopMynHpoBaTh MPOBEPSIEMBIE  MPEATONOXKEHHS, COOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000PYIOBaHUS C OTIOPOM HA CXEMY, 3aIHMChIBATH XOJI OTBITA
1 GOpMYITHPOBATH BBIBOJIBI MO/ PyKOBOJICTBOM I1€/1arora;

BBITIONHATH TPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAacChl Tena, 00bhEma,
CWJIBI U TEMIIEPATYPHI C UCTIOJIB30BAHUEM AHAJIOTOBBIX U ITU(PPOBBIX TPHOOPOB
C OTIOPO¥ Ha aNTOPUTM; 3aMUCHIBATH MOKa3aHUs TPUOOPOB C yUETOM 3aTaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOJAUTH COBMECTHO C TI€JarOTOM HCCIEAOBAHUE 3aBUCUMOCTH OJHOU
(bu3nueckor BENMYWHBI OT JAPYTOM C MUCTIOJB30BAHHEM MPSMBIX H3MEPEHUI
(3aBUCUMOCTHU TIYTH PaBHOMEPHO ABWKYIIETOCS Tella OT BPEMEHU IBUKCHUS
TENA; CUIbl MPEeHUs CKOAbMCEHUsi Oom 6eca mend, Kaiecmea o00pabdomxu
nogepxHocmeti mel U HE3AGUCUMOCIU CUTbl  MPEeHUss Oom  NIouaou
CONPUKOCHOGEHUsL mel, CUIbl YAPY2OCmu Om  YOIUHEHUSl  NPYHCUHDL,

25



8bIMAIKUBAIOWE CUbL OM  00bEMA NOSPYHCEHHOU Hacmu mead U Oom
NJIOMHOCMU  HCUOKOCMU, €€ He3A8UCUMOCMU Om NJIOMHOCMU mend, Om
2/yOUHbL, HA KOMOPYIO NOSPYAHCEHO meno;, VCI08Ull NIABAHUS Mell, VCI08UL
pasHosecus pvluaza u 0J10K08); TIOA PYKOBOJCTBOM I€Jarora y4acTBOBaTh B
IJIAHUPOBAHUU Y4YEOHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJHSTH
U3MEPEHUs, Clenys NpeIoKEHHOMY IUIaHy, (UKCUPOBATh Pe3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHUJIE MPEII0KEHHBIX
Ta0IUI] U TPaPUKOB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;
COOTHOCUTHh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIUYUH (ILJIOTHOCTH
BEIECTBA JKUJIKOCTH W TBEPJOTO TeJa; CUJIa TPEHUS CKOJIBKCHUS, JTaBICHUE
BO3JlyXa; BBITAJKUBAIOIIAsI CUJIA, JCHCTBYIOIIAsI HA MOTPYXEHHOE B JKHUJKOCTh
Ten0; KOAI(PPUIMEHT TMOJIE3HOTO JEUCTBUSI TMPOCTHIX MEXAHU3MOB), CIEIYs
PEIJIOKEHHON MHCTPYKIIMH; TP BBITIOJIHEHUU U3MEPEHUH 0] PYKOBOJICTBOM
nejarora coOUpaTh SKCIEPUMEHTAbHYIO YCTAHOBKY U BBIUMCIATH 3HAUYCHHUE
HUCKOMOM BEJIMYMHBI,
coOJiro1aTh TIpaBUJia TEXHUKH OE30MAaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM TOCTIE TTPEABAPUTEIBLHOTO 0OCYKIESHHUS C TIEIarorom;
COTIOCTABJIATh TPUHIMUIBI JEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPONCTB:
BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYbI, OapOMeTp, phluar,
MOJBUKHBI W HEMOJBHXHBIM OJIOK, HAaKJIOHHAs IUIOCKOCTh C OIOPOM Ha
TUIAKTHYECKUN MaTepual;
XapaKTepPU30BaTh MPUHITUIIEI JEHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB TOCIIE MPEBAPUTEITBLHOTO 00CYKICHUSI C IIeIaroroM ¢ OIOpoi Ha UX
omucaHus (B TOM YHCIIC: TMOJIIUIHUKH, YCTPOWCTBO BOJOMNPOBOJIA,
TUAPABIMYECKUN MTPECC, MAHOMETP, BLICOTOMED, TTOPIITHEBOM HACOC, apEOMET)),
UCIIONIB3YSl 3HAHHMS O CBOMCTBaX (U3UYECKUX SBICHUH KM HEOOXOIUMBIC
dbu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOAUTEL MPUMEPHI / HaXOAUTh WH(POpPMAIUIO O MPUMEpPax MPAKTHIECKOTO
UCITOJTB30BaHMS (DU3NUECKUX 3HAHUH B TIOBCETHEBHOM JKU3HU ISl 00eCTICUCHUS
0€30I1acHOCTH TIPU OOpAIIEHUHU ¢ TPUOOPAMH U TEXHHYESCKUMH YCTPOUCTBAMH,
COXpaHCHHUsI 3I0POBbS U COOIOJCHUS HOPM JKOJOTHUYECKOTO IIOBEJACHHUS B
OKPY’KAIOIIIEH Cpeae;
OCYIIECTBIIATh C TIOMOIIBIO Te/Iarora 0TOOP MCTOYHUKOB MH(OpPMAITUU B CETH
NHTEpHET B COOTBETCTBHUMU C 3aJJaHHBIM TOMCKOBBIM 3aIllpOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHUN M MyTEM CPaBHEHMS PA3IUYHBIX HUCTOYHHUKOB BBIICIISTH
uHDOpMaNKio, KOTOpas SBISICTCS TPOTUBOPEYMBOM HMIM MOXKET OBITh
HEJI0CTOBEPHOM;
UCITOJIB30BaTh IPH BBHINOJHCHUU YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
TUTEPaTypy (HU3UYSCKOrO COJACP)KAHMS, CIPABOYHBIC MaTEpHabl, PECYPCHI
cetu  MHTtepHer; BmageTh  npuéMaMH  KOHCIIGKTHPOBAHHUS  TEKCTA,
npeoOpazoBaHus HHPOPMAIIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh MO PYKOBOJICTBOM ITe/Iarora ¢ 00CykXAeHUEM I1aHa paboThl KpaTKue
MMUCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHUKOB MH(OpMaIu
(bU3UUECKOTO COJICPKAHMS, B TOM YHUCJIE MyOJIUYHO JIeJIaTh KPATKHUE COOOIICHHUS
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0 pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HMCCIEIOBAaHUM; MPU 3TOM IPaMOTHO
MCITI0JIb30BaTh U3YUEHHBIN NOHATUIHBIN annapat Kypca (PU3UKH, COPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTALIUCH;

MIPU BBIMOJIHEHUU Y4YEOHBIX MPOEKTOB U HUCCIENOBAaHUU MMOJA PYKOBOJICTBOM
nejarora pacupenensiTh OOA3aHHOCTM B TpPyHIle B COOTBETCTBHHM C
IIOCTABJICHHBIMU 3aJayaMH, CJIEAUTHh 3a BBIIIOJHEHUEM IIJIaHa JCHCTBUM,
aJIeKBaTHO OIICHMBaTh COOCTBEHHBIH BKJIaJ B JCATEIBHOCTb TPYIIIHI;
BBICTpaUBaTh KOMMYHUKAaTMBHOE  B3aUMOJEUCTBHUE, YYUTHIBasA MHEHHUE
OKPY’KaIOIIUX.



HPEAMETHBIE PE3YJIbTATbBI
8 KIIACC

[IpeametHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JOJKHBI  OTpakaTh
c(OpPMHUPOBAHHOCTh Yy 00YHAIOUIUXCSI YMEHHUIA:

— OPUEHTHPOBATHCS B MOHATHUSAX U OMIEPUPOBATH UMU Ha 0a30BOM YpPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBH)KEHHE aTOMOB M MOJICKYJI, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE U amMOp(HBIC Teja, HACHIIIEHHBIN U
HEHACHIIIIEHHBIN Tap, BIAXXHOCTh BO3/yXa; TeMIepaTypa, BHYTPECHHSSI SHEPT s,
TEIUIOBOM JBUTATEND; JJIEMEHTAPHBIN JJEKTPUUYECKUM 3apsll, DIECKTPUUECKOE
1moJie, TPOBOJHUKU U JUDJICKTPUKU, TOCTOSHHBIM JICKTPUUYCCKUN TOK,
MarHuTHOE T0JIE;

— pa3nauyaTh SBICHHS TIOCJIC TMPEIBAPUTEIIBHOTO OOCYXKICHUS C IEIarorom
(TersyoBoe paclIMpeHue/cxaThe, TeIulonepeaya, TemIoOBOe pPaBHOBECHE,
CMauyuBaHUE, KalWJUISIPHBIC SIBIICHUS, WUCIApeHUE, KOHJCHCAIWs, TUIaBJICHUE,
KPUCTAJUTA3ALS (oTBepaeBaHuE), KUIICHUE, Teruionepenaya
(TeTUIONPOBOAHOCTh, ~ KOHBEKITUS,  M3JIy4YeHHE),  dDJEKTpu3auus  Tel,
B3aUMOJICHCTBUE 3aps/0B, JICHCTBUSA DJEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JICMCTBME MAarHUTHOTO  IOJIS
Ha MIPOBOJIHMK C TOKOM, JJICKTPOMArHUTHAsT WMHIYKIHS) TIO OMHCAHUI0 HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JAaHHOE
¢dusnueckoe sBICHUE;

— pacro3HaBaTh C TOMOIIBIO TeJarora MPOSIBICHUE H3YUYECHHBIX (PU3NYECKUX
SBJICHUN B OKPYXKAIOIIEM MHpE, B TOM YHCIe PU3NUYECKUE SIBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATS)KEHHUE U KaNMJUISIPHBIE SIBIICHUS B MIPUPOJIE, KPUCTAIUIBI B
npuponae, wuznydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpPH3BI,
oOpazoBaHH€ pOCHI, TyMaHa, WHEs, CHEra, »JJEKTPUYECKUE SBICHUA B
atMocdepe, SIEKTPUYECTBO JKMBBIX OPraHU3MOB; MAarHUTHOE TMOJe 3eMIIH,
Ipeid MOTIOCOB, POJIb MArHUTHOTO TOJS IJIS KM3HUM Ha 3emiie, MOJIIPHOE
CUSIHUE; TPU 3TOM IEPEBOAMUTH MPAKTUYECKYIO 3a7a4y B Y4€OHYIO, BBIICTSATH
CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKY (PUBHUECKUX SBJICHUA;

— OIKCHIBaTh TMOJ] PYKOBOJCTBOM Tiefarora ¢ OOCYKJIEHHEM IUIaHa paboThI

W3Y4YCHHBIC CBOWCTBA TelN W (pU3MYecKue SBICHUS, UCIONB3yd (U3HMUECKUE

BEJIMYMHBI  (TeMIleparypa, BHYTPEHHSIE DJHEPrusi, KOJIUYECTBO  TEIUJIOTHI,

yAelbHasi TEIUIOEMKOCTh BEIIECTBA, YAEJbHAs TEIUIOTAa IUIABJICHUS, YAEIbHas

TEIUIOTa  MapooOpa3oBaHus, YAENbHAS  TEIUIOTa  CTOPAHMS TOIUINBA,

KO (PUIMEHT TOJNe3HOTO JEWCTBHUS TEIJIOBOW  MAIWHBI, OTHOCHUTEIbHAs

BIIQXHOCTh BO3/yXa, OJJIEKTPUYECKHI 3apsl, Cujla TOKa, DJIIEKTPUUYECKOE

HalpsbKeHWe, CONPOTHBICHUE MPOBOJAHUKA, YIEIBHOE CONPOTUBJIICHUE

BEIeCTBa, paboTa ¥ MOIMHOCTh DOJIEKTPUUYECKOTO TOKA); TPU OMHUCAHUHU

MPaBWIHHO TPAKTOBaTh C TIOMONIBIO Tejarora (PU3WUECKHA  CMBICIH

WCIOJb3YEMbIX BEJIMYMH, OOO3HAYEHUS U EAUHUIB (U3NYECKUX BEIUYUH,

HaxoIUTh (OpPMyIbl, CBS3bIBAIOIIME JAaHHYIO (DU3UYECKYIO0 BEIUYUHY C

IPYTUMU  BEJIMYMHAMH, CTPOUTH rpaduku W3YYEHHBIX 3aBUCUMOCTEN

(bU3UYECKUX BEJIMYHH;



OMPENEIATH MOCIE PEABAPUTEILHOTO OOCYKICHUS C MeIaroroM CBOMCTBA Tell,
dbuzuyeckue SBJICHUS U TPOIECChI, HUCMOIB3yS OCHOBHBIC IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOpUU  CTPOCHHMS  BEHIECTBA,  IPUHIUII
CyNEpIo3ullMU Mojiel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH OMma [ ydacTka UenH, 3akoH J[coyns—/lenya, 3aKOH COXpaHEHUS
SHEPIruM; MNpPU OSTOM HAXOJIUTH CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYEeCKOE BBIPAXKEHHE C OMOpoi Ha HHU(POBbIE 00pa3oBaTEiIbHbBIC
pecypchl;

COOTHOCHUTH IO KOHTPOJIEM Tefiarora (pu3nyecKue mpoecchl U CBOMCTBA Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYaIlUH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
IpU TOMOIIM TEJarora BBISBIATh NMPUYUHHO-CIEJCTBEHHBIC CBSI3HM, CTPOUTH
oObsicHeHHEe U3 1—2 JTOrMYecKuX MaroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA
bu3uYecKux ABJICHUHN, GU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pelaTh TUIOBBIE pacuéTHBIE 3a7a4u B 1—2 NEHCTBUSA C OMOPOIM Ha aJIrOPUTM,
IpeABAPUTEIHLHO Pa300paHHbIl COBMECTHO C MEAaroroM, UCIoJb3ys 3aKOHBI U
dbopmyIibl, CBA3bIBaOIINE (DU3NUECKUE BEJIMUUHBI: HA OCHOBE aHaJIM3a YCJIOBUS
3a/1a4d 3alUChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEJAOCTATOK JAHHBIX IS
peleHus 3aja4u, BbIOMpaTh 3aKOHBI W (OPMYJBI, HEOOXOAMMBIC s €&
pelieHus, TMPOBOAWTh pacu€Thl U CpPaBHUBATh IIOJIyYEHHOE 3HAYCHHE
¢bu3nuecKol BETUYMHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MpEeJICTaBlIeHue O MpobieMax, KOTOPbIE MOXKHO PEUIUTh MpPU MOMOIIU
(Gu3MUECKX METOJOB IOCJE MPEABAPUTEIBHOTO OOCYXACHHUS C TEIarorom;
UCIIOJIb3YSl ONIMCAHKUE UCCIIEA0BAHUSA, BBIIEIATh IPOBEPIEMOE MPEAIIOIOKEHUE,
OLICHUMBATh MPABWIBHOCTh MOPSAKA MPOBEICHHUS HCCIEIOBAHUS, JIENIaTh
BBIBOJIbI;

YMETh HaXOAWTh C MCIOJb30BaHHEM ITMGPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (PU3UYECKUX SBJICHUN WM (QU3UICCKUX CBOMCTB TEI
(KanmwUISipHBIE ABJICHUS, 3aBUCUMOCTH JABIEHHUS BO3JyXa OT €ro o0bEma,
TEMIIEPaTyphl; CKOPOCTU MPOIIECCA OCTHIBAHUS/HATPEBAHUS TIPU U3TYYECHUHU OT
[[BETa M3Ty4YalOIIEH/TIOTJIONIAIONIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHUST BOIBI
OT TEMIIEPATYPhI KUAKOCTU U IIIOMAAU €€ TOBEPXHOCTH; 3JIEKTpU3alUs TEI U
B3aUMOJECHCTBHE DJIEKTPUUECKUX 3apsSoB; B3aUMOJACHCTBHUE IOCTOSHHBIX
MarHuTOB, BU3YyaJIN3allisl MATHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB; JE€HCTBUS
MAarHUTHOTO MOJIA HA POBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBa
ANIEKTPOABUTATENSI TIOCTOSSHHOTO TOKa): (OpMYyJIHUpPOBaTH MPOBEPSIEMbIC
NPEONIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS C
OTOpOW Ha CXEMY; OMHCHIBATH XOJI OMbITA W (POPMYIUPOBATH BBIBOJIBI TIOJ
PYKOBOJACTBOM I1€/1arora;

UMETh MPEJCTABICHUS O U3MEPEHUU TEMIIEPATYPhI, OTHOCUTEIbHON BIAXXHOCTHU
BO3]lyXa, CUJIbl TOKA, HAIIPSIKEHHUS C UCII0JIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKUX BEJIMYMH; NPU TIOMOIIM TeJarora CpaBHUBATH
pe3yJbTaThl U3BMEPEHUM C YUETOM 3aJaHHOU aOCOIFOTHOM MOTPENTHOCTH;



[IPOBOAUTH COBMECTHO C II€JAaroroM MCCIEI0BAHUE 3aBUCUMOCTA OIHOU
(u3HUecKOl BEIMYMHBI OT APYrOd C MCHOJB30BAHUEM IMPSAMBIX W3MEpPEHUM
(3aBUCUMOCTh CONPOTUBJIIEHUS IMPOBOJHHMKA OT €ro JJIMHBI, IUIOMIaJH

IIOIIEPEYHOr0 CEYECHUs U YAEIBHOI'O COINPOTHUBIICHUS BEILECTBA IIPOBOJHMUKA,

CWJIBl TOKA, WAYLIETO Yepe3 IMPOBOAHUK, OT HANPSDKEHUS HA MPOBOJHHUKE;

UCCIIEIOBAHME  [IOCJIENOBATEIBHOIO M IApPAJUICIBHOIO  COCIMHEHUU

OPOBOAHUKOB): IUIAHUPOBATh HUCCJIEAOBAHME, COOMpaTh YCTaHOBKY U

BBIIIOJIHSTh U3MEPEHHMS 110J] PyKOBOJICTBOM II€Iarora, Ciaeays NpeaioKeHHOMY

IUIaHy, (PUKCUPOBAThH PE3YJAbTaThl MOIYYEHHON 3aBUCUMOCTU B BUE TaOJIUI] U

rpaduKoB, enaTh BHIBOJBI 110 PE3YIbTaTaM HUCCIEAOBAHUS MOCIE 00CYXKICHUS

C [1e1aroroM;

COOTHOCUTh KOCBEHHbBIE HW3MepeHHs (U3MUECKUMX BeJIMYMH (yAenbHas

TEIVIOEMKOCTh BEIIECTBA, CONMPOTHUBICHUE MPOBOJAHMKA, paboTa U MOIIHOCTH

ANEKTPUYECKOTO TOKA): € IIOMOIIBIO Ielarora IUIAaHUPOBAaTh W3MEPEHUS,

coOupaTh  JKCHEPUMEHTAJIbHYIO  YCTAHOBKY,  Cllelysd  MpeaJIOKEHHOU

MHCTPYKUHWH, U BBIUNACIATh 3HAYECHUE BEJIMYHHBIL;

coO0aTh MpaBWiIa TEXHUKH O€30MacCHOCTH TpH padore ¢ JabopaTOpPHBIM

000pyAOBaHUEM TIOCIIE MTPEABAPUTEITHLHOTO OOCYKICHHUS C MEJJaroroMm;

COMNOCTABJIATh C TOMOIIBIO I€Jarora MPUHLMIBL JIEUCTBUS H3YYEHHBIX

npuOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPOI HA UX OMUCAHUS (B TOM YHCIIE:

CUCTEMa OTOIUICHHsS] JOMOB, THUTPOMETp, MapoBas TypOWHA, aMmIepMmeTp,

BOJIBTMETP, CYETYUK DIJIEKTPUUECKOM DHEPIrUM, DIIEKTPOOCBETUTEIIbHBIC

npuOOpbI, HarpeBaTeNIbHBIE 3JIEKTPONPUOOPHI (MPUMEPHI), DIECKTPUUYECKUE

PEIOXPAaHUTENH; AJIEKTPOMArHUT, JJIEKTPOJBUTATENb MOCTOSHHOTO TOKa),

UCIIOJNIb3Ysl METOJIMYECKHE MaTepHasibl O CBOWCTBaX (PU3MUECKHUX SIBICHUU U

HeoOXoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJE MPEABAPUTEIBHOTO OOCYXICHHUS C IEIaroroM IMpOCThIe

TEXHUYECKHE YCTPOWCTBA W M3MEpPUTENbHBIE NTPHOOPHI IO cXeMaM M|

CXEMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, IMCHUXPOMETP,

TUTPOMETP, [JBHUraTellb BHYTPEHHETO CrOpaHUs, D3JIEKTPOCKOIN, PEOCTaT);

COCTAaBJIATH CXEMBl DJJIEKTPUYECKHMX LEeNed ¢  IOCIEAOBATEIbHBIM U

napajiyIeIbHBIM COEMHEHUEM 3JIEMEHTOB, COOTHOCS YCIOBHBbIE OOO3HauYEHUS

JJIEMEHTOB JJIEKTPUUYECKUX LICTIEH;

IOPUBOAMUTH IMPUMEPBI/HAXOAUTh WH(POPMALUIO O MpUMEpax MNPAKTUYECKOTO

UCTOJIb30BaHMs (PU3NUECKUX 3HAHUN B IOBCEIHEBHOM JKU3HU 11 00ecTIeueHHs

0e30macHOCTH Mpu 00palleHnu ¢ TPUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsS 3/0pOBbs M COONIIONECHHS HOPM SKOJIOTMYECKOTO IMOBEACHUS
B OKPY’KaIOLIEH Cpeae;

— OCYILECTBIIATL € NOMOLIBIO  IeJarora  IMOUCK  MH(pOpManuu
¢usnyeckoro comepkaHusg B ceTH VIHTepHET, Ha OCHOBE HMMEIOIIMXCS
3HAHUM W IIYTEM CPABHEHHs JOINOJHUTEJIBHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaLUIO, KOTOpas SBIAETCA NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIO0CTOBEPHOM;

— MWCHOJb30BAaThb NPHU  BBHINOJHEHUM YYEOHBIX 3aJaHUd  OTOOPaHHYIO
I1€1aroroM Hay4YHO-TIOITYJISIPHYIO JUTEPATYPY (du3n4EeCcKOro



COZEpKaHUs, CIIPaBOYHBIE MaTEpUalbl, pecypchl cetu MHTepHeT; BiaaeTh
npuéMaMu KOHCHIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus MHGOpPMAIUU W3
OJIHOM 3HAKOBOM CUCTEMBI B APYI'YIO C OIIOPOU Ha aJITOPUTM U YTOUHSIOIIUE
BOIIPOCHI I1€1arora;

co3laBaTh IOJ PYKOBOJCTBOM IeJarora ¢ OOCYXAEHHEM IulaHa
paboThl TUCBMEHHbIE M KpaTKHE YCTHbIE COOOIIeHHs, 0000mmas
MHPOPMAIIIO W3 HECKOJIBKMX HCTOYHHMKOB (DM3MUECKOTrO COAepKaHUS, B
TOM dYHCI€ MyONMMYHO TMPEACTaBIATh PE3YyJIbTaThl TMPOCKTHOW WIH
MCCIIEJIOBATEIILCKOW JESITeTbHOCTH; TPU STOM TPAMOTHO HCIOIB30BATh
W3yYeHHBI TOHATUUHBIA ammapaT Kypca (U3WKH, COIMPOBOXKIAThH
BBICTYIICHUE TIPE3CHTAIINEH;

NPy BBINIOJTHEHUHM YYEOHBIX MPOEKTOB W UCCIEIOBaHMNA (PU3MUIECKIX
IpPOLIECCOB MO/ PYKOBOACTBOM II€Aarora pacrpenessiTh 00sS3aHHOCTU
B Tpymnrne B COOTBETCTBHM C TIOCTaBJICHHBIMHU 3aJadyaMu, CICAWTH 3a
BBIMIOJITHEHWEM TUTaHAa JEHCTBHUM M KOPPEKTHPOBATh €ro, ajeKBaTHO
OIICHWBAaTh COOCTBEHHBIM BKJIAJ B NIEATEIBHOCTh TPYIIBI, BBICTPAWBAThH
KOMMYHUKAaTHBHOE B3aWMOJICHCTBUE, MPOSBISAS TOTOBHOCTH pa3pemiaTh
KOH(JIUKTHI.



9 KUIIACC
[IpenmeTHble  pe3ynabTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTpa)kaTh
c(OpPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHHUIA:

— OpHUEHTHPOBATHCS B MOHATHSAX M OINEPUPOBaTh MMU Ha 0a30BOM YpOBHE:
cuctemMa OTcuéra, MaTepualibHasg TOYKA, TPAECKTOPHUS, OTHOCHUTEIBHOCTb
MEXaHUYECKOro NBWXeHUs, Aedopmanus (ynpyras, IJIacTUYEcKas), TPEHUe,
yenmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TMEPEerpy3ku; UEHTP
TSKECTH; aOCOJIIOTHO TBEPJOE TEJO, UEHTP TSHKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHUYEeCKMe KoieOaHusi | BOJIHBI, 3BYK, HWH(pPa3ByK
U YJIbTPA3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAAIbHO30PKOCTh, CHEKMPbl UCNYCKAHUS U NO2NOUJeHUST;
anb(Qa-, 0eTa- ¥ raMMa-U3JIy4eHHUsI, U30TOIbI, SI€pHAsi SHEPreTHKA;

— COOTHOCUTBH SIBJIICHMSI TOCJTE MPEABAPUTEIBLHOTO OOCYXIECHHS C TeJIaroromMm
(paBHOMEpHOE U HEpPaBHOMEPHOE IPsIMOJIMHEHHOE JIBUYKEHUE,
PaBHOYCKOpPEHHOE TMPSIMOJIMHEWHOE JBU)KEHHE, CBOOOJHOE TMaJleHHue Ted,
PaBHOMEPHOE JBMXKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTHUBHOE
JIBUKEHUE, KoJebaTellbHOE JIBIDKEHHE (3aTyXalllhe U  BBIHYXKICHHbBIC
KoneOaHus), PE30HAHC, BOJHOBOE  JIBIKEHUE,  OTpa)KeHUE  3BYKa,
PSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPAXKEHUE U TIPEIOMIICHHE CBETA, MOJTHOE
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BHYTpPEHHEE OTPAKCHHE CBETA, PA3I0KEHNE OEIOr0 CBETa B CIIEKTP U CIOKEHHUE
CHEKTpPaJbHBIX IIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAs pPaTUOAKTHBHOCTD,
BO3HMKHOBEHHE JMHEHYATOTO CIEKTpa UW3MYy4YEHHs]) 1O ONHUCAHUI0 UX
XapaKTEepPHBIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(du3nueckoe sBICHUE;

pacmo3HaBaTh C TOMOIIBIO TIEJarora MPOSBICHUE W3YYCHHBIX (PUINYCCKUX
SBIICHUI B OKpY’KaloleM Mupe (B TOM uucie (pu3ndeckue sBICHUS B IPUPOJIE:
NPUINBBl U OTIWBBI, JIBIKeHUE TuiaHeT CONIHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBUKECHUE  JKUBBIX  OPraHW3MOB, BOCIPHUSATHE 3BYKOB  JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 9X0, I[BETAa TeJ, ONMTUYECKUE
SIBIICHUS B IPUPOJE, OMOIOTHIECKOE ICHCTBHE BUANMOTO, YIbTPa(hHUOIETOBOTO
M PEHTTCHOBCKOTO W3IYYCHHI; ©CTECTBCHHBI paJMOaKTUBHBIA  (DOH,
KOCMHYECKHE JIy4d, DPAJAMOAKTUBHOE W3Iy4eHHE TMPHUPOJHBIX MHHEPAJIOB;
JeiCTBHE paTuOAKTUBHBIX M3IIYUEHUH HA OPTaHMU3M YEJIOBEKa), IPH ATOM IO
PYKOBOJICTBOM TIe/larora MEpPeBOAUTh MPAKTUYECKYI0 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA/MPU3HAKH (PU3UYECKUX SBIICHHIA;
ONKCHIBATh TIOJ] PYKOBOACTBOM TieJarora ¢ OOCYXIEHHEM IIIaHa pPalOTHI
M3ydeHHBIC CBOWCTBA TeN M (PUINYECCKUE SIBICHUS, HCIONB3Yys (U3UUecKue
BEIMYUHBI (CpedHsIs W MTHOBEHHAas CKOpPOCTh Tejla NP HEPAaBHOMEPHOM
JIBW)KCHUH, YCKOPEHHUE, TIepeMENICHNe, TyTh, YTIIOBas CKOPOCTh, CHJIa TPEHHUS,
CHJIa yIPYroCTH, CHJIA TSDKECTH, YCKOpPEHHE CBOOOIHOTO TaJCHHS, BEC Tela,
UMIIYJIbC TeJNa, WMITYJIbC CHJIBI, MeEXaHWdeckas paboTa W MOIIHOCTH,
NOTEHIMAIbHAST DJHEPTHUs Tela, MOIHATOTO HaJ TIOBEPXHOCTHIO 3EMIIH,
NOTEHIMANIbHAST SHEPTUS CXKATOW MPYXKUHBI, KHHETUYECKasT DHEPIHs, TOTHAs
MeXaHWYecKasi JHEprus, IMepHoJ] M 4YacToTa KoJieOaHWH, [JIMHA BOJHEI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEIOMIICHHSI
Cpelpl); TpU ONHUCAHWUU C TIOMOIIBIO0 YYHUTENs TPaBUIBHO TPAaKTOBATH
(U3NIECKUIT CMBICIT HCTIOJIB3YEMBIX BEIWYHH, OOO3HAYCHUS U CIUHUIIBI
(GU3NYECKUX BEJIMYMH, C OMOPOM Ha METOAMYECKHX MaTephual HaXOJHTh
(GopMyIBI, CBS3BIBAOIIME JaHHYIO (U3HUYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH TpauKu WU3YYCHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYMH;

XapaKTepu30BaTh IIOCJIE MPEIBAPUTEIIBHOTO OOCYXAECHHUA C MeJarorom
CBOICTBA TeJl, PU3UUECKHE SABICHUS U IMPOIECCHI, UCTIONIb3YS 3aKOH COXPaHEHHUS
SHEPrUM, 3aKOH BCEMHPHOTO TATOTEHUS, MPHUHIMII CYNEPIO3ULUU CHJI,
NPUHIAI OTHOCHUTENbHOCTH ['ammmes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS W TPEIOMIICHHS CBETa, 3aKOHBI COXpPaHEHUS
3aps0BOIO U MacCOBOTO YMCEN MPHU SACPHBIX PEaKIMAX; MPU 3TOM HAXOAUTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOe BBIPAKEHHE C
oropoii Ha U(POBEIE 0OPa30BATEIBHBIE PECYPCHI;

COOTHOCHUTH II0JI KOHTPOJIEM Tesarora (pu3nueckue MpoIecchl U CBOMCTBA TeT,
B TOM YHCJIE€ U B KOHTEKCTE CUTYyaIlHil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH TP TIOMOIM TI€Iarora MPUYWHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH
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O0OBsCHEHHE W3 2—3 JIOrMYECKUX LIAroB C ONOpON Ha 2—3 HW3Y4YEHHBIX
CBOICTBa (PU3UUECKUX ABICHUM, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemaTe TUIOBbIE PACUETHBIE 3a7a4d B 1—2 NEUCTBUSA C OMOPOM Ha aJITOPUTM,
MpeABapUTEIBLHO Pa300paHHBIA COBMECTHO C, UCIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBs3bIBatONIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3a/ayuu
3aMMChIBATh KPATKOE YCJIOBHE, BBISABISTH HEAOCTAIOLIME WM H30BITOYHBIC
JaHHbIe, BBIOMpAaTh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE [JIsi PEIICHMUS,
OPOBOAUTH Pacdy€Tbl U OLEHUBATh C IOMOILNBIO YUHUTENS PEATUCTUYHOCTH
NOJIyY€HHOT'0 3HaY€HUs (PU3NYECKON BETUUNHBL;

UMETh MpEJCTaBiIeHUE O MpoljeMax, KOTOPbIe MOXHO PEUIUTh MPU MOMOIIU
(Gu3MUeCKUX  METOJOB; HCIONb3Ysl  ONUCAHWE HCCIEOBaHUs, IMOCIe
peBapUTEIBHOTO OOCYXXKJIEHHMsI C TMEJaroroM BBIIENSATh IPOBEPIEMOE
OpPENNoNOXKEHUE,  OLICHUBATh  MPABUIBHOCTh  MOpSAKA  NPOBEICHUS
UCCJIeIOBAaHUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOEHUN
U OTIBITOB;

YMETh HAXOJUTh C MCIOJb30BaHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTBITHI 1O HAOMIOACHUIO (PU3UUYECKUX SBJICHUN MM (U3MUECKUX CBOWCTB TEl
(u3yuyeHue BTOpOTrO 3akoHa HbpIOTOHA, 3aKoHa COXpaHEHUSI JHEPrUu;
3aBUCUMOCTH TEpHOJIa KOJeOaHUNH MPYKMHHOTO MAasTHHUKAa OT MacChl Tpy3a U
KECTKOCTU MNPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTYAbl MalbIX KoyieOaHUl;
OpSMOJIMHEWHOE pacIpOCTPaHEHUE CBETA, pPa3IoKEHUE OEIoro CBETa B CIEKTP;
U3y4eHUE CBOMCTB M300pak€HUs B INIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparoliel JMH3€; HaOJI0JIEHUE CIUIOIIHBIX WU JIMHEHYaThIX
CIEKTPOB M3JIy4EHHUS): CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3 U30BITOYHOIO
Habopa 00OpyZOBaHHs C OMOPOM Ha CXEMy; OIUCHIBAaTh XOJl OIbITA M €ro
pe3yabpTaThl, GOPMYIUPOBATH BBIBOJIBI 10/ PYKOBOJCTBOM I1€/1arora;
OPOBOJIUTH HPU HEOOXOIUMOCTH CEpPHIO MPSAMBIX H3MEpPEHUH, ompenesss
CpelHee 3HAYeHUE U3MEpPSAEMON  BEIUYMHBI  (QoKycHoe paccmosiHue
coouparoweti JIUH3DBL); 000CHOBBIBAaTh BBIOOD criocoba
U3MEPECHUS/U3MEPUTEIHLHOTO MPHUO0PA;

IPOBOJIUTH COBMECTHO C MEAAroroM MCCJIEI0BaHUE 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYHMH C UCIOJB30BAHUEM IMPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb IYyTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM JBMKEHUH 0€3 HauaJbHOW CKOPOCTH; Ieproja
KoJIeOaHMI MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTU YIJIa
OTpaXKEHUs CBETA OT yIVIa MAJEHUS W YIJIa MPEJOMIIEHUS OT yIJa IaJeHHUs):
nocse oOCyKIeHHs MO/l PyKOBOJICTBOM IeJarora miaHupoBaTh UCCIIEI0BaHUE,
co0upaTth YCTaHOBKY, (PUKCHPOBATh PE3yJibTaThl IMOJYUYEHHON 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BHAE TaOMUI] W TpaduKOB, JeJaTh BBIBOJBI IO
pe3ysbTaTaM HCCIEIOBAaHUS;

COOTHOCUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUUUH (CPEAHSSI CKOPOCTh U
YCKOPEHHE Tejla MPHU PABHOYCKOPEHHOM [BHUKEHUH, YCKOPEHHE CBOOOJIHOIO
NajieHusi, JKECTKOCTb MPYXHUHBI, KOXPOUIHMEHT TPEHUS CKOJIbXKECHMS,
MEXaHu4eckas paboTa M MOIIHOCTh, YacToTa M TIepuoj]  KoyieOaHU
MaTeMaTUYeCKOIr0 U MPYKUHHOIO0 MasgTHUKOB, ONTHYECKasl CHJIa coOMparolen
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JUH3bI, PaJUOAKTUBHBIN ()OH): C MOMOUIBIO MT€arora MIaHUPOBATh U3MEPEHUS;
coOUpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEAYs
NPEeMJIOKEHHOW ~ MHCTPYKUMH;  BBIYMCIATH  3HAYEHHWE  BEJIMYMHBI U
aHAIM3UPOBATH MOJIYYEHHBIE PE3YyIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHU;

coOI0IaTh MpaBWIa TEXHUKH O€30MAaCHOCTU NpH paboTe ¢ JabopaTOpPHBIM
000pyAOBaHUEM TIOCIIE MTPEABAPUTEIBLHOTO OOCYKIEHHUS C MIEJaroroMm;
COMOCTAaBIATh C TMOMOIIBIO I€Jarora OCHOBHbIE MPU3HAKU H3YYEHHBIX
¢uznueckux MojeNel: MaTepualibHas TOYkKa, aOCOMIOTHO TBEPAOE TEO,
TOYEYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, MJIaHETapHas MOJENb aToMa,
HYKJIOHHAsl MOJIEJIb ATOMHOTO SI/[pa ¢ ONOPOI HA METOJUYECKUE MaTepHUAIbI;
XapaKTepu30BaTh TOCIE MPEABAPUTEIIBHOTO OOCYXACHHS C IEeJarorom
OPUHLMIBL JEHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMOpoi Ha HUX OMHUCaHUsS (B TOM YHCIE: CIUIOMETP, AATUYUKH TOJOKEHHUS,
pPacCTOSIHUSL U yCKOpPEHUSs, pakera, 7XOJO0T, OYKH, NMEpPHUCKOM, ¢oToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, J03UMETp, Kamepa Buibcona),
UCTIOJIBb3YS U(POBbIE 00pa30BaTEIbHBIE PECYPCHI;

UCIOJIb30BaTh MO/ PYKOBOJCTBOM I€arora CXeMbl U CXeMaTHYHbBIE PUCYHKHU
U3YYECHHBIX TEXHMYECKUX YCTPOWCTB, M3MEPHUTEIbHBIX NPUOOPOB U
TEXHOJOTHYECKUX TMPOILIECCOB MPU PEUICHUU Y4YeOHO-NMPAKTUUYECKUX 3a/]ady;
ONTUYECKUE CXEMBI ISl MOCTPOEHUS H300paKeHUH B IUIOCKOM 3epKaje U
coOuparoliet TMH3e;

NPUBOJUTH MPUMEPHI/HAXOAUTh HH(POPMALUIO O TMpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHMs (PU3MUECKUX 3HAHUH B TOBCEIHEBHOM JKU3HU /I 00eCTICUeHHUSI
6e30macHOCTU TpU OOpAIIeHUH C MPUOOpPaAMU U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370POBBSI U COOJIIOJICHHUSI HOPM DKOJIOTMYECKOTO TOBEJCHUS B
OKPY’KAIOIIIEH Cpeae;

OCYIIECTBJISITH TIOJT PyKOBOJICTBOM T€/Iarora movuck HHGopMauu Gu3niecKoro
conepxkaHusi B ceTH VHTepHET, camMOCTOSTENbHO (HOPMYIUPYsS TMOUCKOBBIN
3ampoc, HAXOAWTh IYTH  OMNPEACIICHUS  JOCTOBEPHOCTH  IOJIYYEHHOH
MH(pOpMAIMN Ha OCHOBE UMEIOIUXCS 3HAHUN U IOTOJHUTEIbHBIX HICTOYHUKOB;
UCMOJIb30BaTh MPHU BBIMOJIHEHUHM Y4YE€OHBIX 3aJjaHUl OTOOpaHHYIO IEJarorom
HAYYHO-TIOMYJIIPHYIO JIUTEpaTypy (PHU3UYECKOro COJEp:KaHus, CIpPaBOYHBIC
MaTepHalibl, pecypchl cetu MHTepHeT; BiaaeTs NpuéMaMu KOHCIIEKTUPOBAHMS
TEKCTa, peoOpa3zoBaHus UH(POPMAIK U3 OJJHOU 3HAKOBOW CHUCTEMBI B IPYTYIO
C ONOpOM Ha aNrOpuTM M YTOUYHSIOIIME BONPOCHI NEAarora; co3iaBaTh IO
PYKOBOJICTBOM I€AArora ¢ 00Cy/1€HHEM I1JIaHa padOThl MMCbMEHHBIE U YCTHBIE
cO001IeHUSsT HAa OCHOBE MH(OPMALIMU U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO
colep)kaHusi, MyOJIMYHO TMPEACTaBIATh pPE3yJabTaThl IMPOEKTHOM  WIIU
UCCIIEI0BATEIbCKON JEATEIbHOCTH; HIPH OSTOM TI'PaMOTHO HCIIOJIb30BATh
M3YYEHHBI TMOHSITUHHBIN  ammapar u3ydaemoro pasjaena (Qus3uku u
CONPOBOXK/JATh BBICTYIJICHHE TMpe3eHTalued ¢ Y4ETOM O0COOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE ITNIAHMPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOJUMBIX HA OCBOCHHUE KaXA0W TeMbl yueOHOro npeamera «Dusmkar»
[IpumepHOl aganTHPOBAHHON OCHOBHOM 00pa30BaTENbHONM NPOrpaMMbl OCHOBHOTO 00IIEero 00pa3oBaHHsA OOYYaIOIIMXCS C
3a/IepKKOM TMCUXUYECKOTO Pa3BUTHUSA, B LEJIOM COBMHAAAIOT C COOTBETCTBYIOLIMM paszzaesioM [IpumepHoil pabouell mporpaMmbl
yueOHoro npeamMera «Puznka» o0pazoBaTesIbHON MPorpaMMbl OCHOBHOTO o01iero oopasosanus. [lpu stom Opranuszanus Bopase
camMa BHOCUTb M3MEHEHUS B COAEpXkaHHE U paclHpeiesieHue ydyeOHOro Marepuasia Mo rojaM OOydeHHs, B MOCIIEJOBATEIBHOCTh
M3Y4EeHHs] TEM U KOJIMYECTBO YacOB HAa OCBOCHHE KaXJOW TEMbl, ONpENEJCHUE OpPraHu3alMOHHBIX (opM OOyyeHUs W T.II.
OO60CHOBAaHHOCTb JaHHBIX M3MEHEHHMM ompeensieTcss BbIOpaHHbIM oOpa3oBaTesbHON opranuzauueid YMK, uHAMBUIyanbHBIMU
NCUXO(U3UUECKUMU OCOOCHHOCTSIMU KOHKPETHbIX oOydatouuxcs ¢ 3[IP, cTeneHpi0o yCBOGHHOCTHM HMMH YYEOHBIX TEM,
PEKOMEHJIALMAMH 110 0TOOpY U aJlanTaluu yueOHOro Marepuania rno ¢usmke, npeactaBieHHbIMU B [TosiCHUTEBHOM 3aniCKe.

7 KJIACC (68 1)

TemaTnyeckuii OcHOBHbIE BU/IbI 1eSITEJbHOCTH Y4l uXCs
OcHoBHOe cofepKaHue N N
6,10k, Tema (Ha ypoBHe yueOHBIX AeiicTBMIl)

Pa3nen 1. ®u3nka u eé poab B MO3HAHUM OKpY:Kalomero Mupa (6 4)

®usuka — dusuka — Hayka o 1pupozxe. SIBneHus | BblABIeHHE OCHOBHBIX Pa3iMYMi HPH MOMOLIM IeJarora Mexnay (QU3MYeCKMMH H XUMHYECKHUMH

HayKa 0 MPHPOJAe | IIPHUPOIBI (MC>). duzndeckue sBiaeHus: | npespameHuaMu (MC — xumus).

(2 4) MEXaHHYECKUE,  TEIUIOBBIE, sleKTpudeckue, | PacmosHaBaHMe MW Kiaccu(uKanus mocie OOCYKASHHS C HEIaroroM MNpH IOMOIIM HABOASIINX
MarHUTHBIE, CBETOBBIE, 3BYKOBBIC. BOMPOCOB  (DM3MYECKUX SBICHUH: MEXaHHYECKHX, TEIUIOBBIX, OJJIEKTPHUECKHX, MArHUTHBIX

U CBETOBBIX.
Habmronenne n onncanne Gpu3mdecKux SBICHUI HA 6A30BOM YpOBHE.

dusnyeckne dusnueckue BEJTMYHHBI. Wsmepenne | OmpeneneHue npu MOMOIIY MEarora MEHbl IEICHHS IKAIbl K3MEPUTENBEHOTO IPUOOopa.
BeJIMYHHBI (2 4) busuuecknx Bemuunn. Qusuueckue npubopwl® | Usmepenue mo o6pasiy Mo PyKOBOACTBOM IEJATOTa JHHEHHEIX PasMepoB Tel U IPOMEKYTKOB

> MC — 31eMeHTBI COIepKAHKS, BKIFOUAIOLIME MEKIIPEAMETHBIE CBA3U, KOTOPbIE MOAPOOHEE PACKPBITHI B TEMATHYECKOM ILIAHUPOBAHUH.
¢ KypcuBoM 0003HaueH ydeOHbI MaTepHall, KOTOPbIN U3ydaeTcsl, HO He BBIHOCUTCS Ha MPOMEXYTOYHYIO U UTOTOBYIO aTTECTALUIO.
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Toepewnocms MexayHapoaHas
CHCTeMa ¢IUHHII.

Hemoncmpayuu’

1. MexaHWYeCKHe, TEIUIOBBIC, 3JIEKTPUYECKHUE,
MarHUTHBIC, CBETOBBIC SABJICHHUS.

2. ®usnyeckue MPUOOPHI U MPOLEaypa MPSIMBIX
U3MEPCHUH  QHAJIOTOBBIM WM IU(QPOBBIM
IpUOOPOM.

Dponmansuvle nabopamopuvle padomvt uIU
INeKMPOHHAA OeMOHCMPA U,

uzMepeHu.

1. Omnpenenenue HEHBI JeJIeHUs
U3MEPUTETBHOTO npudopa (uctionp3ys
TEXHOJIOTHYECKYIO KapTy IKCIIEpUMEHTA).

2. U3mepenne  00béMa  KHUAKOCTH |
TBEPJOTO TeJa.

3. Onpedenenue pasmepos Maivlx mer.

BPEMCHHU C YIETOM TTOTPEITHOCTEH.

W3mepenune o o0pa3iy 1moj pyKOBOJICTBOM Tiefarora 00béMa JKUAKOCTH U TBEPIOTO Tena. M3mepeHue
no o0pasiy IOJ PYKOBOJICTBOM Iearora TEMIEpPAaTyphl MPH IOMOIIU KHIKOCTHOTO TEPMOMETpa
U TaTYMKA TeMIICPATYPHL.

BrimonHeHEE HECIOKHBIX TBOPYECKUX 3aJaHUMl ¢ OMOPOH HA QITOPUTM, MPEABAPUTEIHHO
pa300paHHBIH C TIEATOTOM TI0 TIOUCKY CITOCOOOB U3MEPEHUSI HEKOTOPHIX (U3UIECKUX XaPAKTCPHUCTHK,
HapUMep, pPa3MEpOB MalbiX O0BEKTOB (BOJIOC, MPOBOJIOKA), YHAJIEHHBIX OOBEKTOB, OOJBITHX
PaCCTOSHUIA, MaITBIX TIPOMEXKYTKOB BpeMeHH. OOCYXIeHHE MpeaIaraeMbIX cmoco0oB.

EcrecTBeHHO-
Hay4YHBIH MeTOx
no3Hanus (2 4)

Kak ¢usuka u JOpyrae eCcTeCTBECHHBIC
HayKH M3y4aroT pUpony. Ecmecmeenno-Hayynblii
MemooO NO3HAHUA: HAON00eHUue, NOCMAHOBKA
HAYYHO20 — B0MPOCA,  BbLOBUJICEHUE — 2UNOme3,
9KCHnepuMeHm no npoeepke 2unomes, oOvsCHeHUe
Habnooaemozo saeienus. Onucanue @usuueckux
ABNEHUT ¢ NOMOUWBIO MOOeell.

[Ipenmer 1 MeTOABI HU3HKH.
Hemoncmpayuu

1. OmnpepesneHue MOrPEIIHOCTH
JKCTIIEPHMEHTA.

BLI}IBI/I)KCHI/IG TUMOTE3 IMMOCJIC MPEABAPUTECIBHOIO O6Cy)K}1€HI/I$[ C nmegarorom, 061)5ICH5(IOI_[II/IX IPOCTLIC
SABJICHUSA, HAIIPUMED:

— [0YEMY OCTAaHABJIMBAETCS JBIKYIIEECS 110 TOPH30HTAIBHON MOBEPXHOCTH TEJIO;

— [IOYEMY B )KApPKYI0 IIOTOJY B CBETJION OlEeXK A€ IPOXJIAJAHEH, UEM B TEMHOIL.

Br160p crioco6oB MpoBepKH THUIOTE3 U3 MPEAT0KEHHBIX MEIarOTOM.

HabniofeHne TNpeasioeHHBIX IEJaroroM MCCIE0BaHU 110 MPOBEPKE KaKOH-TM00 THUIIOTE3Hl,
HaIpuMep: JalbHOCTh MONETa IIapuKa, IYIMIEHHOTO TOPU30HTANBHO, TeM Oojblle, 4eM OoJblue
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C MEAaroroM MpocTeHIInX Moieliel (u3uuecKux sABleHui (B BUe PUCYHKOB
WM CXEM), HallpUMep MaJeHue NpeIMeTa; IPIMOIHHEHOe pacpoCcTpaHEHHUE CBETA.

Pazaen 2. [lepBoHayaibHble CBeJeHUS 0 CTPOEHUH BelecTBa (5 4)

Crtpoenue
Benrectna (1 4)

CTpoeHne BemecTBa: aTOMbl M MOJEKYIBI, UX
pasmepel. Onvimsl, 0okasvigawujue OUCKPemHoe
cmpoenue eeujecmaa.

Dponmanvhuvle nadopamopuvie padomol u

Habnronenne u MHTEpIPETALMs COBMECTHO C IIEJaroroM OIBITOB, CBUAETEIBCTBYIOINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHUH BEIIECTBA: ONBITHI C PACTBOPEHHUEM Pa3IMYHBIX BEIECTB B BOJE.

OneHka npyu MOMOIIM TEXHONOTHYECKOH KapThl pa3MepoB aTOMOB M MOJEKYN C HCIIOJNB30BaHUEM
¢doTorpaduii, TOTyICHHBIX HA AaTOMHOM CHIOBOM MHKpockore (ACM).

OnpenesneHne nocie IpeABapUTENbHOTO 00CYKACHHUS € MEJArOTOM Pa3MEPOB MAJIBIX Tell.

7 Bee JlemoHctpammu u JlaGopatopHele paOOThI, NPEACTaBICHHBIC B COACP)KAHUM, JOMYCKAaeTCsA(MOXKHO) IIPOBOAWTBH, HCMONB3YS HHGOPMAIMOHHBIC M 3JEKTPOHHBIC TEXHONOTMH (uMdpoBbIC

o0Opa3oBaTeIbHBIEC PECYPCHI).
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onbimui®,
1. Onenka auaMeTpa aToMa METOJOM pssoB (¢
UCIOJb30BaHNEM (oTorpaduil).

JABuskenue

M B3aUMO/IeliCTB
He YacTHIl
BelecTBa (2 4)

JIBmxkeHue vactuil BemecTBa. CBsI3b CKOPOCTH
JIBI)KEHUS 4acTUI] ¢ TeMieparypoil. bpoyHosckoe
nBwkeHue, TudGPysusa. Bzaumodeiicmeue uwacmuy
sewecmaa. npumsdicenue U OMmmaiKuganue.

Jemoncmpayuu

1. HabmroieHue OpOyHOBCKOTO JABMKCHUS.

®Dponmanshuvle nabopamopuvie padomol u
onvtmul

1. OnpITBl 1O HAOJIOJICHUIO

pacuIMpeHuUs Ta3oB.

2. OnbITHl 1O OOHAPYKEHHIO IEHCTBUS CHI

MOJIEKYJIIPHOTO IPUTKECHUS.

TCILJIOBOI'O

Habmionenne u 00bsicHEHNE NP TIOMOIIH T1ejiarora OpOyHOBCKOTO JBIDKCHUS U SBIEHUS AU(Qy3un.
IIpoBeneHrne W OOBACHEHUE C OMOPOW HA ANTOPHUTM, TPEABAPUTECIBHO Pa300pAHHBIA C MEJaroroM
OIIBITOB 110 HAOJIOICHUIO TETJIOBOTO PACIIHUPEHUS Ia30B.

[lpoBeneHne u OOBSCHEHHE ONBITOB C OMOPON Ha alrOPHUTM, NPEIBaPUTENLHO pPa3o0paHHBINA C
HIEeJIar0OTOM 110 0OHAPYKEHUIO CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS ¥ OTTaJIKHBAHHUS.

Arperatnsie
COCTOSTHHS
BemecTBa (2 4)

ArperaTHble COCTOSIHUSI BEIIECTBA: CMPOEHUe
24308, orcuokocmett u meépobix
(kpucmannuueckux) men. Bzaumocenzv medncoy
CBOUCMBAMU  BEUECNE 6 PAZHbIX A2PE2ANHbIX
COCMOAHUAX U UX  AIMOMHO-MONEKYISAPHbIM
cmpoenuem. Ocobennocmu azpezamuvlx
CcoCmMosHULL 600bl.

Hemoncmpayuu

1. Habmonenue nudysum.

OmnucaHue Moj pyKOBOJACTBOM Mearora (¢ MCHOJIb30BaHUEM TIPOCTHIX MO/IETIEH ) OCHOBHBIX pa3iuyHid
B CTPOEHUU 'a30B, )KUAKOCTEH U TBEPIBIX TEJ.

HavanbHble TNpEJCTAaBICHUS O MAallOW CXKMMAEMOCTH JKUAKOCTEH W TBEPABIX Tel, OONBIION
CKUMAaeMOCTH Ta30B.

OObsicHeHre Ha 0A30BOM ypPOBHE MOJ KOHTPOJIEM I€Jarora O coxpaHeHHH (GopMbl TBEPABIX TN U
TEKyUYEeCTH KHUJIKOCTH.

HaGnroneHue 3a onbITaMy, J0Ka3bIBAIOIMMH, YTO B TBEPIOM COCTOSHUH BOJIbI YACTUIIBI HAXOSTCS B
CpeJHEM Jaiblie APYT OT ApYra (MIOTHOCTh MEHbIIE), Y€M B JKHIKOM.

YcTaHoBIEHHE ¢ ONOpPOM Ha JUAAKTUYECKUM MaTepual MpOCTBIX B3aUMOCBS3EH MEXIY
OCOOEHHOCTSIMU arperaTHbIX COCTOSHMH BOJBI M CYLIECTBOBAHHEM BOJHBIX opraHusmMo (MC —
Ouonorus, reorpadus).

Paznen 3. IBukeHue u B3aumojeiicteue tea (21 4)

Mexanuueckoe
aBuzkenue (3 1)

Mexanuueckoe JIBWKEeHHE. PaBHOMEpHOE U
HepaBHOMepHoe nBmwkeHHe. Ckopocth. Cpeduas

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUIICEHUU.
Pacuér nyTu u BpeMeHH JBUKEHUS.
Hemoncmpayuu
1. HaGmiogeHne  MEXaHHYECKOTO  IBMKCHHS

HWccnenoBanue paBHOMEPHOTO JBHXKEHHS M OIPE/ICICHUE €ro MPU3HAKOB MOCIE MpPeJIBAPUTEIHLHOTO
00CYXICHHUS C MEeIarOTOM.

HabGmroneHne HepaBHOMEPHOTO JIBI)KEHHS M OTIPEACIEHIE €r0 OTIUIHN OT PABHOMEPHOTO JIBHKCHUS
TI0CJIE TTPEABAPUTENBHOTO 00CYKACHHS C EJaroroM.

Pemenne THIIOBBIX pacu€THBIX 3a1ad B 1—2 AEHCTBHA C OMOPOH HA aNTOPUTM, MPEABAPHUTEIHHO
pa3oOpaHHBI COBMECTHO C MEAArOTOM Ha ONpPEAENICHHE MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO

8 3z1ech U janee NPUBOIUTCS PACIIMPEHHBIH IIepeyeHb JIab0paTOPHBIX PadOT U OIBITOB, U3 KOTOPOTO YYHUTENb JIETAeT BEIOOP MO CBOEMY YCMOTPEHHUIO U € YUETOM CIMCKA SKCIIEPUMEHTAJIBHBIX 3a1aHUH,
npeiaraeMeix B pamkax OI'D mo dusmke.
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Tena.
2. U3mepeHne  CKOPOCTH  MPSIMOJHHEHHOTO
JIBYDKCHUS.
®Dponmansuvle nabopamopuvie padomol u
onvimol
1. OnpeneseHne  CKOPOCTH  PaBHOMEPHOTO
IBIWKCHUS (IIapUKa B KUAKOCTH, MOJCITH
ANEKTPUICCKOTO aBTOMOOMIIS | T. 11.).
2. Onpenenenue cpenHeit CKOpOCTH
CKOJNBXKCHHS Opycka WIM IIapuKa o
HAKJIOHHOU MIOCKOCTH.

JBUXKCHUS.
Amnanus IIpyu IOMOILIHU TIegarora l"pa(l)I/IKOB 3aBUCUMOCTH MIYTHU U CKOPOCTHU OT BPEMCHHU.

HNuepuus, macca,
IJIOTHOCTH (4 1)

SBnenue UHEPIUH. 3axon unepyuu.
Bzaumooeiicmeue men KaxK npuduUHa USMEHEHUs
ckopocmu  Osudxcenuss men. Macca kak mepa
unepmuocmu meaa. IlnotHocTh BemecTBa. C8s3b
NAOMHOCMU € KOIUHECMBOM MONEKYL 8 eOuHuye
00véma sewecmaa.

Jlemoncmpayuu

1. HaGnioieHue siBIeHUS MHEPIMH.

2. HaOnionenne W3MEHEHHWs CKOPOCTH IIpH
B3aMMOJICHCTBUU TEI.

3. CpaBHEHHE Macc 110 B3aUMOJCHCTBHIO TeEIl.

OObsicHeHHEe TIPU TOMOIIM TEXHOJOTHYECKOH KapThl M Teiarora WM NPOTHO3UPOBAaHHE SBICHU,
0OYCIIOBIICHHBIX HMHEPIMEH, HANpPUMEp: YTO MPOMCXOJHUT MPHU TOPMOXKEHHH MM PE3KOM MaHeBpe
aBTOMO6I/IJ'lﬂ, No4YeMYy HEBO3MOXHO MTHOBEHHO MPEKPATUTH ABHKCHHUE HA BEJIOCUIICNAC HJIM CaAMOKaTe
UT. IO

HaGntonenne W 0a30BbIii aHANW3 ONBITOB MOJA PYKOBOACTBOM MEJNAarora, IEMOHCTPHPYHOLIMX
U3MEHCHUE CKOPOCTHU ABMXCHUS TEJIa B PE3YJIbTATE JICﬁCTBHH Ha HETO OAPYTrux Tel.

Pemenne TUIIOBBIX pacuéTHBIX 3aJad B 1—2 AEHCTBHA C OMOPOH HA aNrOpUTM, MPeIBAPUTEIHHO
pa300paHHBIl COBMECTHO C IIEJarOrOM Ha ONPEIeNICHUE MacChl Tela, ero 00bEMa 1 MIOTHOCTH.
HaGnronenne u 0a30BBI aHAlM3 ONBITOB I0J] PYKOBOJACTBOM II€Jarora, AE€MOHCTPUPYIOIIUX
3aBUCUMOCTh U3MEHEHHS CKOPOCTH Tejla OT €r0 Macchl IIPU B3auMojeicTBuM Tel. M3MepeHue Macchl
TeJla Pa3In4HBIMU CIIOCO0AMHU.

OnpeneneHne COBMECTHO C I€JaroroM IOTHOCTH TeNa B pe3yIbTaTe H3MEPEHHUS ero Macchl M 00bEMa.
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Cunaa. Buanel cua
(14 u)

Cuna Kak XapaKTEePUCTHKA
B3auMojelcTBus Ten. Cuima YOpyrocTH W 3aKOH
I'yxka. Hzmepenue cunvl c NnOMOWbI0
OuHamomempa. SIBIEHWE TATOTEHUS U CHJIA
TsokectH. Cuna msoicecmu Ha Opy2ux HiAHemax
(MC). Bec mena. Hesecomocmo. ClloxeHHE CHII,
HaIlpaBJICHHBIX 1o OJTHOM PSMOI.
PaBnogelictBytomas cun. Cuna mpenus. Tpenue
cKonvacenusi u mpenue nokosi. Tpenue 6 npupoode u
mexnuxe (MC).

Hemoncmpayuu?

1. CnoxeHue CWJI, HAMpaBJCHHBIX IO OJHON
MPSMOH.

2. Jlemoucmpayuss ~ cunvl
DA3TUYHBIX MAMEPUATAX.
@ponmansusle nadbopamopnvie padomoel u

onstmul.

1. OnpeneneHue MIOTHOCTH TBEPIOTO TEJa.

2. OnbITE, JAEMOHCTPUPYIOMIME 3aBUCHMOCTH
pactsbkenus  (nedopmanuu) TPYKHHBI  OT
IIPUIOKEHHON CHJIBL.

3. OnpITE, JEMOHCTPUPYIOUINE 33aBHCHUMOCTb
CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tena H
XapakTepa COMPUKACAIOUTNXCS TOBEPXHOCTEH.

ynpyzocmu  Ha

V3yueHne COBMECTHO C MI€Jar0roM B3aUMOAEHCTBHS KaK IPUYUHBI H3MEHEHUS CKOPOCTH TEJIa UIIU €T0
nedopmanmm.

Omnucanye Ha Ha4yalbHOM YpPOBHE pEalbHBIX CUTYAlL[Mi B3aMMOJCHCTBUS TEN C MOMOILIBIO MOJENEH, B
KOTOPBIX BBOJHTCS TIOHATHE M M300paKEHUE CHIIBL.

W3yuenne mnoa pyKoOBOJACTBOM II€Jarora CHiIbl YHOPYTOCTH, 3aBUCHMOCTH CHJBl YNPYTOCTH OT
YIUTMHEHHS] pE3MHOBOTO IITHYpa WM MPYXKHUHBI (C TIOCTPOECHHEM rpaduka).

AHanu3 ¢ onopoi Ha AMAAKTUYECKUH MaTepuan MojJ KOHTPOJIEM MeAarora NpakTHYECKUX CHUTyaluil,
B KOTOPBHIX MHPOSBIISAETCS AEHCTBHE CHIIBI YNPYrocTH (YNMpPYrocTh Msda, KPOCCOBOK, BETOK JepeBa
u 1p.).

AHanu3 ¢ onmopoi Ha AUJAKTUYECKUH MaTepual MOA KOHTPONEM IMeJarora CUTyaluil, CBA3aHHBIX C
SBJICHUEM TATOTEHUS.

[loHuMaHne ¢ OMOpOH Ha CXEMbl MPH TMOMOIIM IeJarora OpOWTaIbHOTO JBIKEHHS IUIAHET C
HCII0JIb30BaHUEM SIBJICHHS TATOTeHHs U 3akoHa nHepuuu (MC — actpoHomus).

M3mepenue Beca Tena ¢ MOMoMIbl0 JuHaMoMeTpa. OOOCHOBaHHE ATOTO CIOco0a M3MEPEHUS MOCIie
HOBTOPEHUS C TIEeJaTOTOM.

Habnronenue sBleHNST HEBECOMOCTH.

HaOnronenue 3a 3KCHEPUMEHTAIbHBIM MOJNYUYSHHEM MpPaBUIa CIOXEHHS CHJI, HAMPABICHHBIX BIOIb
oJHO mpsMoit. OmpeneneHne Ipy MOMOIIH MTe1arora BeIHUYNHBI paBHOAEHCTBYIOMEH cui. 3ydenue
oA pyKOBOACTBOM N€iarora CUjbl TPEHUA CKOJIBKEHUS U CHUJIBI TPEHUS TTOKOS. I/ICCJ’I@}IOB&HI/IE C
OIOpOW HAa TEXHOJNOTHYECKYIO KapTy 3aBUCHUMOCTH CHIIBI TPEHHS OT Beca Tella M CBOMCTB
TPYLIUXCS IOBEPXHOCTEMN.

ba3oBbIl aHANINM3 ¢ OMOPOM HAa AMJAKTUYECKHH MaTepuall IOJ KOHTPOJIEM IeJarora INpakKTHYeCKHX
CHUTYyalluH, B KOTOPBIX IPOSBISCTCS NEHCTBHE CUIIBI TPEHUS, HCTIONB3YIOTCS CHOCOOBI €€ YMEHbIICHUS
WIM yBeNWYeHHs (KaTaHHE Ha JIbDKaX, KOHbKAX, TOPMOXXEHHME aBTOMOOWIS, MCIIOIb30BaHUE
HOJIIUITHUKOB, IJIaBaHUE BOAHBIX XKUBOTHBIX U Jp.) (MC — Ouonorus).

Pemenne THUMOBBIX pacuéTHBIX 3a7a4 B |—2 fmedcTBUA C OMOpPOH Ha ajNrOpPUTM, HPEABAPHUTEIHHO
pa3o0OpaHHBIH COBMECTHO C MEJAaroroM ¢ MCIOIb30BaHHEM (OPMYI UL pacuéTa CUIIbI TSHKECTH, CUIIBI
YIIPYTOCTH, CHJIBI TPEHHUSL.

Paznea 4. /laBJie

HHe TBEPIBIX TeJ, KUAKOCTel u razos (21 4)

JaBaenue.
Hepenaua
JaBJIeHUS
TBEPABIMU
TeJaMH,
JKHAKOCTAMH H
razamu (3 4)

Hasnenue. CnocoOvl yMeHbUuleHUs U Y8eauteHus
Oaenenus. [asnenue 2asa. 3agucumocms
OaeneHus 2asa om obvbEMA, meMnepamypbl.
Iepedaua dasnenus meépovimu meiamu,
arcuokocmamu u eazamu. 3axou Ilackans.
[IHegmamuueckue MAwuHbl.

Hemoncmpayuu?

1. 3aBucumMocTh

TeMIIEpaTypBhL.

OaBJICHUA rasa oT

Ananu3 u 00BsCHEHNE C ONOPOH HA JUIAKTUYECKUH MaTepual MoJ KOHTPOJEM IIeJarora OmbITOB U
MIPaKTHYECKUX CUTYaIHi, B KOTOPBIX MPOSIBISETCS CHIIA TaBICHHUS.

OO6ocHOBaHNE ¢ ONOPOH HA TEXHOJIOTHYECKYIO KapTy MPH MMOMOIIU NEarora cnoco00B yMEHBIICHUS U
YBEINYCHHUS JJABICHUSL.

N3ydenne mox pyKOBOACTBOM IEIarora 3aBHCHMOCTH JIABICHHUS ra3a 0T 00bEMa U TEMIIEPATyPBHI.
W3ydeHune moa pyKOBOJACTBOM IIearora OCOOCHHOCTEH Nepeiadn NaBICHHS TBEPABIMH TEJIAMH,
KHAAKOCTAMH M razaMu. OOOCHOBaHME PE3yNbTATOB OMBITOB OCOOCHHOCTSIMM CTPOCHHUS BELIECTBA B
TBEPIOM, KHUIKOM U ra3000pasHOM COCTOSHHAX MPETI0KEHHBIMU (HOPMYTHPOBKAMH.

Habmronenne 3a skcIiepiMEeHTaIbHBIM I0Ka3aTeNbCTBOM 3aKoHa [lackans.
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2. Hepez[aqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemenne THIMOBBIX paC‘-IéTHBIX 3aJgady B 1—2 HeﬁCTBHH C OHOpOi/'I Ha aJIrOpUTM, OpPEABAPUTCIILHO
pa306paHH},H71 COBMECTHO C m€JaroromM Ha pacqéT JaBJICHUSA TBép)IOl"O TCJIA.

JaBaenune
KUAKOCTH (5 1)

3aBHCHMOCTD JABJICHUS KUIKOCTH OT [TyOUHBI.
Tuopocmamuueckuii napaooxc. Coobwjarouuecs
cocyowl. ['udpasiuueckue MexaHu3Mol.

Hemoncmpayuu?

1. CooOmaroniuecs COCyIbl.

2. 'mppaBiauyeckuii mpecc.

VccnenoBanue ¢ omopoil Ha TEXHOJIOTHUECKYIO KapTy MOA PyKOBOJACTBOM IEAarora 3aBUCUMOCTH
JaBJICHHS KUIKOCTH OT TNIyOWHBI TOTPYKEHUS U TUIOTHOCTH JKHJIKOCTH.

Habmioenne v HayanpHOE MOHMMaHKE THAPOCTATHYECKOTO Mapajokca Ha OCHOBe 3aKkoHa [lackans.
H3ydeHre COBMECTHO € MEeJaroroM cooOUIaoUXCs COCYI0B.

Pemienne THNOBBIX pacy€THBIX 3a4a4 B 1—2 NEWCTBUS C ONOPOW Ha aNrOPUTM, MPEBAPUTEILHO
pa3zo0OpaHHBII COBMECTHO C TI€IarOrOM Ha pacuéT NAaBIECHHS KHUAKOCTH.

HabGmionenne 3a 00bsiCHEHHEM MIPUHITKMIA IEHCTBUS THIPABIMYECKOTO TIpecca.

Ananmuz ¥ OOBSCHEHHE C ONOpPOW Ha JMAAKTHYECKUI Marepwan TII0Jl KOHTPOJEM Iejarora
IPaKTUYECKUX CUTYalUi, JeMOHCTPUPYIOIIUX MPOSBICHUE NAaBICHHUS XHUIKOCTU M 3akoHa Ilackans,
HaIpuMep TPOIECCOB B OpraHu3Me npu riayookoBoaHoM HeIpsiHuM (MC — Ouonorus).

ATmocdepHoe
naBjaenue (6 1)

ATmocdepa 3emnu u atMocdepHOe JaBICHUE.
Ipuuunvr cywecmeosanus 8030yutHoll 06010YKU

3emnu. Onvim Toppuuennu. Hzmepenue

ammocepnozo oasneHus. 3asucumocmo

ammocheprno2o  O0aeieHus Om  6blCOMbl  HAO

yposnem  mopsi. Ilpubopvr  Onsn  usmepenus

ammocghepro2o 0asnenus.

Hemoncmpayuu?

1. [posinenue neicTBus arMochepHOTo
JaBJICHHUS.

Habnronenue 3a 9KCepUMEHTaNbHBIM 00HAPYKEHHEM aTMOC(EPHOTO JIaBICHHUSL.

AHanu3 U 00bsICHEHHE C OTMOPOH HA TUAAKTHUCCKHUI MaTepUall IMOJ KOHTPOJEM IeJarora ONmbITOB U
IPaKTUYECKUX CUTYAlMH, CBSI3aHHBIX C ACHCTBHEM aTMOC(HEPHOTO JAaBICHHUS.

HaGnronenue 3a 00bsICHEHHEM CYIIECTBOBaHUS aTMOC(hephl Ha 3eMile U HEKOTOPBIX [LIAaHETaX WU e€
OTCYTCTBHS Ha Ipyrux manerax u Jlyne (MC — reorpadus, acTpOHOMHUS).

ba3oBoe NOHMMaHWE NPUYMH M3MEHEHHS IUIOTHOCTH aTMOC(epsl € BBICOTOH H 3aBUCHMOCTH
aTMOc()epHOTO TABICHUS OT BBICOTHI.

Pemenne TUIIOBBIX pacuéTHBIX 3a1ad B 1—2 AEHCTBHA C OMOPOH HA aNrOpUTM, MPeIBAPHUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJarOrOM Ha pac4éT aTMOC(HEPHOTO TaBICHUS.

M3yueHune noj pykoBOJCTBOM II€Aarora ycTpoicTsa 6apomMeTpa-aHepoua.
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HeiicTBue
JKHIKOCTH H ra3a
HA NOrpykéHHOE
B HUX TeJ0 (7 1)

Heticmesue dcudkocmu u 2aza Ha NO2PYyiICEHHOE
6 HUX meno. BrITaakuBaromas (apXxuMe10Ba) Cuia.

3axon Apxumeoa. IInasanue mei.

Bosodyxonaasanue.

Hemoncmpayuu?

1. 3aBHCHUMOCTh  BBITAJIKHBAIOIIEH CHJIBI OT
o0béMa  TOrpYXEHHOW dYacTH Tela W
IUIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO BBHITANIKUBAIOINEH CHIIBI  BECy
BBITECHEHHOM KUIKOCTH.

3. YcrnoBue TUTaBaHWS TEN: IUIABAHHE WM
MOTpy’)KEHHE  Tel B 3aBUCHMOCTH  OT

COOTHOUIEHUS MIOTHOCTEH TeNa U XKUJIKOCTH.

@ponmanvuvie nabopamopuvie pabomovl u

onvimul.

1. UccnenoBaHne 3aBHCHMOCTH Beca Tela B
BOJe OT 00bEMa MOrpyKEHHOHW B KHUAKOCTh
YacTH Tela.

2. Onpenenenue BBITAJIKUBAOIIEH CHUIBI,
JECUCTBYIOIIEH Ha TENO, MOIPYXKEHHOE B
KHUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOIEH
CHJIBI, JEMCTBYIOIIEH HA TEJIO B KUIKOCTH, OT
MAacChl Tella.

4. OnbITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CWIIBL, JEUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOH B
KHMIKOCTb 4YaCTH Tela W OT INIOTHOCTH
KHUIKOCTH.

5. KoHcTpyuposaHue apeoMertpa WU
KOHCTPYMPOBaHNE JIOJKU W ONpEAEIeHUE €€
Ipy30N0AbEMHOCTH.

HaOmroeHre 3a 3KCIIepUMEHTATEHBIM 00HAPYKEHIEM JCHCTBUS JKHUIKOCTH U Ia3a Ha OTPYKEHHOE B
HUX TeJO.

OmnpeneneHue ¢ onopoi Ha TEXHOJNOTHUECKYIO KapTy BBITAJIKMBAIOIIEH CUIIBL, TEHCTBYIOIIEH Ha TeJo,
HOTPYKEHHOE B KUIKOCTb.

Habmionenne 3a npoBeneHneM 1 00CYykK/IeHHE COBMECTHO C IIEJaroroM OIBITOB, JIEMOHCTPHUPYIONIUX
3aBUCHMOCTh BBITAJTKUBAIONICH CHIIBI, NEHCTBYIOMIEH HA TEJO B XKHUIKOCTH, OT 00bEMA MOTPYKEHHOU
B ’KHMJIKOCTh YaCTH TeJIa ¥ OT MJIOTHOCTH >KUJKOCTH.

HccnenoBanue 1o pyKOBOACTBOM Mearora 3aBUCHMOCTH Beca Teja B BOJIE 0T 00bEMa MOTpyKEHHON
B ’KHMJIKOCTb YaCTH TeJa.

Pemenue TUMOBBIX pacu€THBIX 3aaay B 1—2 NeHCTBUs ¢ OMOPON Ha alrOpUTM, MPEBAPUTENHHO
pa3o0paHHBIN COBMECTHO C MEJaroroM Ha MPUMEHECHUE 3aKOHA ApXUME/Ia U YCIOBHUS TUIABAHUS TEI.
KoHcTpyupoBaHnue mpu MOMOIIM MeJarora apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U ONpesieNieHue
€€ Tpy30N0bEMHOCTH.

Pa3pen S.

Pa6ora u MomHOCTh. JHeprus (12 4)

PaGora
U MOIIHOCTD
(34)

Mexannueckas padota. MourHoCTh

Habmionenne 3a 3KCTIEpUMEHTANBHBIM OIPEJCICHHEM MEXaHHYECKOH pabOTBHl CHIIBI TSDKECTH TPH
MAaJeHNH Tela W CHIBl TPEHHS IPH PABHOMEPHOM MEPEMENICHWH Tela IO TOPHU30HTANBHOM
MIOBEPXHOCTH.

Habmronenne 3a neMoHCTpanue pacuéTa MONMTHOCTH, pa3BUBACMOM MPH MOAbEME TI0 JIECTHUIIE.
Pemenne THIIOBBIX pacu€THBIX 3a1ad B 1—2 AEHCTBHA C OMOPOW HA aNTOPHUTM, HPEABAPUTEIHHO
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pa300paHHBIA COBMECTHO C MEJATOTOM Ha pacyéT MEXaHHISCKOH pabOThl M MONITHOCTH.

Ipoctrie
MexXaHu3MBI (5 4)

IIpocTeie MEXaHU3MBI: phIYar, OJIOK, HAKIOHHAS
IIOCKOCTh.  [Ipasuno  pasnosecus — puvlyaea.
Ilpumenenue npasuna pasHosecusi pviuaea K
onoky. «3onomoe npasunoy mexanuxu. KIIJ]
MPOCTBIX MEXaHWU3MOB. [IpocThie MeXaHU3MBI B
OBITY U TEXHUKE.

Jemoncmpayuu

1. [IpuMephl MPOCTHIX MEXaHHU3MOB.

®Dponmanshuvle nabopamopuvie padomol u
onvimol

1.0npedenenue pabomsl cuibl mMpenus npu

PABHOMEPHOM ogudICeHUl mena no

20PU30HMATLHOL NOBEPXHOCHIU.

2. HUccredosanue yciosuil pasuosecus pviuazd.

3. Usmepenue KIIJI mnaxnounoti niockocmu

(31eKMPOHHASL OeMOHCMPAYUsL).

HavanpHOe MOHUMaHUE BBIUTPHIIIA B CHIIE MPOCTHIX MEXaHU3MOB Ha TMPHUMEPE phIUara, MoIBHKHOTO
1 HETIOJIBYDKHOTO OJIOKOB, HAKIIOHHOMU TTOCKOCTH.

HccnenoBanue COBMECTHO C MEIATOTOM YCIOBHSI pABHOBECHS phlUara.

OOHapykeHHe TOJ PYKOBOJCTBOM IEarora ¢ OMopoi Ha TUAaKTUICCKUI MaTepral CBOUCTB MPOCTHIX
MEXaHHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX M MPUCIIOCOOJICHUAX, HCIONB3YEMbIX B OBITY M TEXHUKE, a
TaKxke B )KUBBIX opranm3Max (MC — Ouonorus).

HaOnroneHue 3a 3KCIIepUMEHTANIBHBIM JIOKAa3aTEILCTBOM PABCHCTBA PA0OT MPU MPUMEHEHUH MPOCTHIX
MEXaHHU3MOB.

Omnpenenenue noj pykoBoactsoM negarora KITJ[ HaKIOHHOMN MIOCKOCTH.

Pemrenne THUMOBBIX pacuéTHBIX 3a7a4 B 1—2 JeHCTBUSA C OMOPOW HA aNrOPUTM, MPEABAPHUTEIBHO
pa300paHHBI COBMECTHO C MEJaroroM Ha MPUMEHEHHWE MPaBUiIa PaBHOBECHs pbluara M Ha pacyér
KIII.

Mexanuueckas
Heprusa (4 4)

Mexanuyeckas oHeprusd. Kumemuueckas u
nomenyuanvnas snepeus. Illpespawenue 00H020
6UOQ MeXAHU4eckol dHepeuu 6 Opyeol. 3aKoH
COXpaHEHHUs PHEPTHU B MEXaHUKE.
®ponTanbHbIe JadopaTopHble padoThI U
ONBITHI.

1. MU3yueHue 3aKOHa COXpaHEHUs
MEXaHHUYECKOW JHEpruu (IJIEKTPOHHAs
JeMOHCTpAIHS).

Habnronenne 3a 9KCIepUMEHTANBHBIM ONpe/ieICHHEM W3MEHEHHS! KMHETHYECKOH M MOTEHLHAIbHOH
9HEPTHU Tella MIPU €r0 CKAaThIBAHUH 110 HAKJIOHHOM MIIOCKOCTH.

@opMynHpOBaHHE COBMECTHO C MEJaroroM Ha OCHOBE HCCIEJOBaHUS 3aKOHAa COXPaHEHUs
MEXaHUYECKOH JHEPTUU.

[IpencraBienne npu MOMOIIHM I€Jarora rpaHull MPUMEHUMOCTH 3aKOHA COXPaHEHUs SHEPTHU.
Pemenne TUIIOBBIX pacuéTHBIX 3a1ad B 1—2 AEHCTBHA C OMOPOH HA aNrOPUTM, HPeABAPHUTEIHHO
pa3o0paHHBIH COBMECTHO C MEJAroroM ¢ HCIIONB30BAaHUEM 3aKOHA COXPAHEHUS SHEPTHU.

Pe3zepBHoe Bpems (3 4)

8 KJIACC (68 u)

TemaTnueckuii
0JI0K, TEMBI

OcHoBHOe coiep:kaHHe

OcHoOBHbIe BUABI AeATEIbHOCTH YYaluXxcst
(Ha ypoBHe yueOHBIX AeiicTBHIi)
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Paznen 6. TensioBble siByieHus (28 4)
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Temartnuyeckoe nnaHuposaHue OcHOBHBIC BH/bI IeAATEILHOCTH YyYaIUXcsl (HA ypOBHe Y4eOHBIX AeficTBHIA)

Crpoenue
U CBOWicTBA
BemecTBa (7 4)

HaGntofnenne u MHTEpIpETausi COBMECTHO C MEaroroM OIMBITOB, CBUAETENBCTBYIOMUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHMH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BELIECTB B BOJE.

Pemenne TuMOBBIX pacu€THBIX 3agad B 1—2 [1elcTBUS C ONOPOH HAa anroOpuTM, MPEIBAPUTEIBHO pPa300paHHBIH
COBMECTHO C T€Jarorom 1o OLeHUBAHUIO KOJIMYECTBA AaTOMOB HJIM MOJIEKYJI B €IUHUIIE 00bEMA BEILIECTBA.

[IpencraBnenue mpu NOMOIIM Neaarora OpOyHOBCKOTO JBM)KEHHUS, ABIEHUS AU(GPy3un U pasindyuil Mexy HUIMU Ha OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TeOpuH cTpoeHus BeuecTBa. OObsICHEHUE MPHU MOMOIM MeJjarora ¢ ONopoi Ha
JOUIaKTUYECKUI MaTepual OCHOBHBIX PA3JIMYUI B CTPDOCHMH Ta30B, XHUJAKOCTEH M TBEPABIX TEI € MCIOJIb30BAaHUEM
MOJIO)KEHUH MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHHUS BEIECTBA.

IIpoBeneHune moa pykoBOJACTBOM IIEAATOTa ONBITOB 110 BBIPALIMBAHMIO KPUCTANIOB IOBAPEHHOM COJIM WIH caxapa.
[TpoBeneHne COBMECTHO C MEAaroroM M 0ObsICHEHUE U3 MPEA0KEHHOTO NMEPEYHS BHIBOJIOB OIBITOB, IEMOHCTPUPYIOIIUX
KallWIJISIpHbIE SABJIEHUS U SBJICHHE CMaulBaHUS.

OObsicHeHHE ¢ ONOPO Ha TEXHOJOTUYECKYIO KapTy MO PYKOBOACTBOM I€Aarora pojiy KanuUIIpHBIX SBIECHUI IS
NOCTYIUICHHS BOJbI B opranu3m pacrenuil (MC — Ouosnorus).

HabnroneHue onbITOB MO HAOMIOACHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEeH U TBEPABIX Ten. OObICHEHHE C OTIOPOH Ha
TEXHOJOTHYECKYI0 KapTy MO pYKOBOACTBOM Meaarora CoxpaHeHus 00bEMa TBEP/BIX TN, TEKYYEeCTH XUIKOCTH (B TOM
qycie, Pa3HHUIBI B TEKYYECTH JUIs Pa3HBIX KUJIKOCTEH), TaBJICHHUS rasa.

HaGnionenne 3a npoBeJieHUEM OMNBITOB, IEMOHCTPUPYIOLMIMX 3aBUCUMOCTD JIaBI€HHs BO3/yXa OT €ro o0béMa M HarpeBaHUs
WIN OXJaXAEHHs, U UX OOBSICHEHHE Ha OCHOBE ATOMHO-MOJIEKYJSPHOTO YYEHHS.

AHanu3 mpu MOMOIIM MeJarora ¢ ONOpod Ha AMAAKTUYECKHA MaTepuas MPakKTHYECKUX CUTYallUui, CBSI3aHHBIX CO
CBOMCTBaMHM Ia30B, )KUAKOCTEH U TBEPABIX TEIl.
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TenaoBrie
npoueccsol (21 v)

Temneparypa. Ceazb  memnepamypsl — co
CKOPOCMbIO MENL0B020 OBUNCEHUS HACTNUY.

Buytpennsis sueprus. Cnocodvi  uzmeHeHus
GHYmMpeHHell  SHepeuu:  menionepedava U
coseputenue pabomoel. Buodvl mennonepedauu:

menﬂonpaeo()Hocmb, KOHBEeKYyus, usiyyerue.
KomuuecTBo TCILIOTHI. Y)ICJ'ILHaH

TEIIOEMKOCTh BEIIECTRA. Tennoobmen u mennogoe

paesHoeecue. Vpaeneﬂue menniogo2o banauca.
Inasnenue u omeepdeeaﬁue Kpucmajliu4eCcKux

sewjecms.  YjenpbHas ~ TENJOTa  IIAaBICHHS.
Ilapoobpasosanue u xomdencayusa. Hcnapenue
(MC). Kunenue. VnenbHas TEIUIOTA

napooOpa3oBaHus. 3A6UCUMOCHIb MEeMRepamypul

Kunexust om ammocpepnozo oagnenusl.
Brasxcnocmo 6030yxa.

OHeprus  TOIUIMBA.  YJenbHas  TeIUIoTa
CTOpaHHsL.

[punyunvi pabomer mennosvix Oeuzcameeil.
K Menni0802o
osucamens. Tennoevie Osueamenu u 3awuma

oxpyacaiowet cpedwt (MC).

3axon coxpanenus u npespawjeHus dHepeuu 8
mennosvix npoyeccax (MC).

Hemoncmpayuu?
[IpaBuia M3MepeHus TeMIepaTyphl.

1. Buasl Temionepenadu.

2. Oxmax/ieHue Ipu COBEPIICHUN PabOTHI.

3. HarpeBanue 1pH COBEpIIEHUH  pabOTHI
BHEIIHUMHU CHUJIAMH.

4. CpaBHEHHE  TEINIOEMKOCTEH  Pa3sIUYHBIX
BEIIIECTB.

5. Habnroenne KumeHus.

6. Habnronenne TOCTOSIHCTBA — TEMIIEPATYPBHI

IIPH IUTaBJICHUH.
7. Moienu TEIJIOBLIX IBUTATEIEN.
Dponmanvhuvle nadopamopuvie padomol u

onvimol.

1. Habmonenne U3MEHEHUS BHYTpEHHEH
SHEPTHH TENa B Pe3yibTaTe TeIUIONepead 1
paboTHl BHEITHHUX CHIL.

OOocHOBaHWE MO MOATOTOBICHHOMY alTOPUTMY COBMECTHO C II€larOTOM IPaBWJI H3MEpEHUs
TeMIEPaTypBlL.

CpaBHeHHE pa3nYHbIX CIOCOO0B M3MEPEHHS U KA TEMIIEPATYpHI.

HabmioieHne 3a mpoBeIeHUEM OIBITOB, IEMOHCTPUPYIOLIMX U3MEHEHUE BHYTPEHHEH SHEPTHH Tella B
pe3yabTaTe TeIonepeaid u padoThl BHENIHUX CHIL

HabmioieHne 3a IpoBeJIEHHEM OIIBITOB, 00CYKACHHE MPAKTHIECKUX CHTYAIMH, T€MOHCTPUPYIOIINX
pa3nuyHbIe BUJIBI TEIUIONEpe aun: TeMIONPOBOJHOCTh, KOHBEKIIUIO, H3TyUCHHE.

HccnenoBanue ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy IOA PYKOBOACTBOM IeJarora sBICHUS
Ter000MeHa PU CMENIMBAHUU XOJOTHOM U ropsiueil BOJIBI.

HabnioieHne ycTaHOBICHUS TEIJIOBOTO PAaBHOBECHUS MEXY TOpsSYEH M XOIOIHOM BOJOH.
OrmpeeneHue Mpy MOMOIIY MEIarora KOJIM4ecTBa TEIIOTHI, TOJTyYeHHOTO BOJIOH MPH TEIII00OMEHE ¢
HarpeThIM METAUINYECKUM LUINHAPOM.

Ompeznenenue 1o TabauIe yAeNbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX Pacu€THBIX 3a7a4 B 1—2 AEWUCTBUS C OMOPOW Ha alroOpuTM, MPEeABAPUTEIHLHO
pa306paHH1)1171 COBMECTHO C me€aaroroM, cCBA3aHHBIX C BBIYHCJICHUCM KOJIHMYCCTBA TCIIOTHI H
TETIOEMKOCTH TIPH TEII00OMEHE.

Amnanus npu ToMOIIu Mneaarora cmyaunﬁ MPaKTUYECKOI0 MCIIOJb30BaHUA TEIUIOBBIX CBOMCTB
BELIECTB M  MarepuajoB, HampuMmMep B  ILeNSIX  JHEpProcOepexeHus:  TeIIOM30JIAIHS,
sHeprocOeperaroIine KpbIii, TEPMOAKKYMYJISITOPBI | T. JI.

Habnronenve sBneHnit ucnapeHus 1 KOHJICHCAIINH.

HabGnroneHue 3a ucciieloBaHUEM MPOLEcca UCTIAPEHHs Pa3IMUHbIX KHIKOCTEH.

OObscHEHME 110 AITOPUTMY COBMECTHO C IIEIarOroM SBJICHUH UCHAPEHUs U KOHAEHCAI[MN HAa OCHOBE
aTOMHO-MOJIEKYJIPHOTO YUEHHUS.

HabGmronenne u 00bsCHEHHE IpOLiECcca KUIIEHUS, B TOM YHCIIEe 3aBUCUMOCTH TEMIIEPATypbl KUIIEHHS OT
JaBIICHUSL.

Omnpenenenne no TabnuLe OTHOCUTEIBHON BIaKHOCTH BO3-IyXa.

HaGnronenne npouecca miaBieHUs KPUCTAUINUECKOTO BELIECTBA, HAIIPUMED, TbJa.

CpaBHeHHE 10 IUIaHY MpH MOMOIIYM IeJarora MpPOLECCOB IUIABICHUS KPUCTATIMUECKUX Tell
U pa3MATYeHHS NIPU HArPeBAaHUHM aMOPHBIX T

Omnpenenenue 1no TabauLe yASIbHON TEIUIOTHI MIABIEHUS JIbJA.

OObscCHEHHE 10 CXEeMe Tocie 00CY)KICHUS C TIEAaroroM SBJICHHH IUIABJICHUS ¥ KPUCTAJUIM3AINH Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUESHHS.

Pemenne THUMOBBIX pacu€THHIX 3a7a4 B |—2 medCTBUSA C OMOpPOH HAa aiNTOPUTM, HPEABAPHUTEIHHO
pa3oOpaHHBIN COBMECTHO C IIEJarOrOM, CBI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIUIOTH B MPOIIECCax
TEeIUIONEepeAaYy IPH MIABICHUU U KPUCTAIUIN3AUH, HCIIAPEHUH U KOHAEHCALUH.

AHanu3 mpu TOMOIIY TeAarora ¢ OMOpoH Ha AUAAKTHYECKUI MaTepHan CUTYalHd MPakTHIeCKOTO
OPUMEHEHNs SBJICHUI IUIABIEHWS W KPUCTAIIM3AallUM, HAapUMED, IIOJYyYEHHE CBEPXUUCTHIX
MaTepHanoB, coJeBas rpeika u Jp.

AHanu3 Ipu TOMOIIH TeJarora paboTel ¥ 00BSICHEHNE MPUHITUINA JEHCTBUS TEIIIOBOTO IBUTATENS.
Brluncnenne KomuuecTBa TEIIOTHI, BBIAEISAIONETOCS NP CTOPAHUM PAa3IMYHBIX BUAOB TOIUIUBA, U
KII/[l guratemns.
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2. UccnenoBanue sBIEHUS TEIIOOOMEHA TIpU
CMEIIMBaHUH XOJIOJHOU U TOpsSUei BOJBI.

3. Onpedenenue Konuuecmea menniomal,
NOJYYeHHO20 6000U NpU MenioodMeHe ¢
Hazpemvi Memaiiuieckum YunuHopoM.

4. Onpedenenuie  yOenbHOU  MENIOEMKOCHU
seujecmaa.

5. UccnenoBanue mpouecca UCIapeHus.

6. Onpenesnenne OTHOCUTENBHOW BIAKHOCTHU
BO3IyXa.

7. Onpedenenue yoeivbHoll meniomvl NAAGIEHUs
aboa.

OOcysxneHre COBMECTHO C II€JIATOTOM JKOJOTHMYECKHX IMOCIEACTBUI HCIONB30BAHMS JBHUTraTeIeH
BHYTPEHHETO CTOpaHuUs, TEIUIOBBIX U TUApo3neKTpocTaHinil (MC — 3KoNOTHs, XUMHS).

Pa3nen 7. diekTpuyeckue H MAarHUTHbIe siBJeHus (37 v)

DJIeKTpUYeCKue
3apsiibl.
3apsiikeHHbIE
TeJa U UX
B3auMojeiicTBue
(7w

Onexmpusayus men. JIBa poja 3MEKTPUUYECKUX
3apan0B. BzaumonelcTBHE 3apsUKEHHBIX — Tell.
3axon Kynona (3asucumocmao cunvl
63AUMO0CUCMEUS 3APANHCEHHBIX e O BeTUUUHD]
3apA008 U pACCMOAHUL MeHCOY TeaaMl,).

DnekTpuieckoe noJe. Hanpsaoicénnocmo
anexmpuieckoeo noai. Ilpunyun cynepnosuyuu
INIeKMPUYecKux noeu (Ha KavecmeeHHOM YposHe).

Hocumenu INEKMPUYECKUX 3aps008.
DnemenmapHuiii I/leKmpUYecKuti 3aps0.
Cmpoenue amoma. IIpoBOTHUKY ¥ AUDIEKTPHUKH.
3aK0H COXpaHEHUS HIEKTPHYECKOTO 3apsza.

Hemoncmpayuu?

1. DnexTpu3amus Te.

2. ]lBa poma DIEKTPUYECKHX  3apsgoB U

B3aHMO/ICHCTBHE 3apsIKEHHBIX Tell.

3. YcTpoilcTBO M JEHCTBUE NIEKTPOCKOIA.

4. DnekTpocTaTuyecKas HHIYKIHS.

5. 3aKOH COXpaHEHHs INEKTPUUECKUX 3aPSIO0B.

@Dpoumansuvie aabopamopuvie papomvl u
onwimol.

1. OmBITH 10 HAOMIOACHUIO MJICKTPU3AINH TEl

WHIYKIUEH U IPH CONPUKOCHOBEHUH.

Habnronenue 3a mpoBeJIeHHEM OTIBITOB IO ANEKTPU3ALUH TeJ IPU COMPUKOCHOBEHUH U WHIIYKIUEH.
Habnionenue u o0ObsACHEHUE C OMOPOil HA AMAAKTHYCCKUH MaTepha B3aMMOJCHCTBHUS OJXHOUMEHHO
U pa3HOMMEHHO 3apsKECHHBIX Tell.

OObscHeHNE MpHU TOMOIIH TIeJJarora IPUHIKIIA JeHCTBUS 3NEKTPOCKOIA.

OObpscHEHHE COBMECTHO C MEAAroroM SBIEHHUH O3JEKTPU3aIMU IMPU CONPHUKOCHOBEHHU TN H
UHAYKLUUEHN ¢ UCTIONb30BAHUEM 3HAHUI O HOCUTENAX NIEKTPUUECKUX 3aps0B B BELIECTBE.
Pacno3sHaBanue u O0OBSACHEHHE IO CXEME COBMECTHO C MEJAaroroM SBICHUH 3JIEKTPH3ALUH
B ITIOBCEHEBHOM KHU3HH.

Habmronenre u 00bsCHEHNE C OTIOPOH HA TEXHOJIOTUYIECKYIO KapTy OTBITOB, HILTIOCTPUPYIONINX 3aKOH
COXpaHEHUS IEKTPUUECKOT0 3apsja.

Habnroerre OmpITOB O MOAEIHPOBAHHIO CHIOBBIX TUHUN 3MEKTPUUECKOTO TOJS.

HccnenoBanue mox pyKOBOICTBOM IENArora ACHCTBUS 3JIEKTPUUECKOIO IOJIA Ha MPOBOJHUKH U
JUBJIEKTPUKH
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MarHuTHbI€
siBJieHus (6 1)

A

[Moctosinubie MaruuThl. Bzaumoneiicteue
MIOCTOSIHHBIX MarHuTOB. Maznumnoe noe.
Maznummnoe none 3emau u e2o snavenue 0is
arcusHu Ha 3emne. Onvim Dpcmeda. Maznumnoe
none anekmpuyeckozo moka. [lpumenenue
9NeKMpPOMaAcHUMO8 8 mexHuxe. [lelicmeue
MAZHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnoavzosanue snexkmpooguzameneti 6
MexXHU4ecKux yCmpoucmeax u Ha mpaicnopme.
Hemoncmpayuu?
1. BzaumojeiicTBUe MOCTOSTHHBIX MATHUTOB.
2. MoaenupoBaHue HEBO3MOXHOCTHU
paszzeneHus MONICOB MarHUTa.
3. MoaenupoBaHue MarHUTHBIX
HOCTOSIHHBIX MAIHUTOB.
4. OnsIT Dpcrena.
5. MarauTHOE Toj€e ToKa. DIEKTPOMATHUT.
6. JlelicTBUE MarHUTHOIO MOJIS HA IPOBOJHUK C
TOKOM.
7. DNeKTPOABUTATENb TIOCTOSTHHOTO TOKA.
@ponmansusle nabopamopusvie padomsl U
onslmel.

MoJIer

MccnenoBanue  MarHMTHOTO  B3aMMOJCHCTBHUS
MTOCTOSIHHBIX MAaTrHUTOB.
.M3ydyenne  MarHUTHOTO  TOJNS  IIOCTOSHHBIX

Mar"HuTOB IIpH UX O6T>CZ[I/IH6HI/II/I U pa3aeiICHUuN.

.HccnenoBanue AelCTBUSA 3IEKTPUIECKOIO TOKA Ha

MarHuTHYIO CTPEJIKY.

.OnBITHl, AEMOHCTPUPYIOLINE 3aBUCHMOCTH CHIJIBI

BSaHMOZ[GﬁCTBHﬂ KaTymKhd C TOKOM W MarHura
OT CHJIBI TOKAa 1 HAIIpaBJICHUS TOKa B KaTYIIIKE.

M3ydyeHne fAeHCTBUS MarHUTHOTO NOJS Ha
MPOBOIHUK C TOKOM.

.Koncmpyuposanue u uzyuenue  pabomol
IIeKMPOOsUAMeE.

.N3mepenne KIIJ NEKTPOJIBUTATENBHON

YCTaHOBKH.

HUccnenosanue noJ pykoBOACTBOM Ielarora MarHUTHOTO B3aMMO/JICHCTBUS MOCTOSIHHBIX MarHUTOB.
WzydeHnue ¢ omopoidl Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOJCTBOM I€Jarora MarHUTHOTO TOJIS
TOCTOSTHHBIX MAHUTOB MPU MX O0BCIUHEHUH U Pa3JICICHUU.

HaOnroneHre 3a MpoBeICHIEM OMBITOB M0 BU3YATH3AIUH MOJIS MOCTOSTHHBIX MATHUTOB.

Wzydenue o pykoBOACTBOM TeJarora siBJeHUsS HaMarHWYMBaHUS BELIECTBA.

VccnenoBanue COBMECTHO € MEJaroroM AEHCTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
HaOnronenre 3a MpoOBENCHUEM OIBITOB, NEMOHCTPUPYIONIMX 3aBHCUMOCTD CHIIBI B3aMMOJCHCTBHS
KaTYIIKKA C TOKOM U MarHuTa OT CHJIbl U HallpaBiIeHHs TOKa B KaTYIIKE.

AHanu3 TpH MOMOIIM MeJarora CHUTyaluil MPaKTHYECKOTO MPUMCHEHHS 3JCKTPOMATHUTOB (B
OBITOBBIX TEXHUYECKUX YCTPOHCTBAX, MPOMBIIIJICHHOCTH, MEIUIIMHE).

N3yueHue ¢ omopoii Ha TEXHOJOTUYECKYIO KapTy MO pyKOBOJCTBOM MeJarora JIeicTBUs MarHUTHOTO
MOJIS1 Ha MTPOBOJIHUK C TOKOM.

N3yuenue ¢ onopoit Ha JUJAKTUUECKUI MaTepuan AeiCTBUS AIEKTPOBUTATENSL.

N3mepenune coBmecTHO ¢ negarorom KIIJ[ anexTpoaBuratenbHoi yCTaHOBKH.

ba3oBble mpejacTaBlieHHs O Pa3NUYHBIX TPUMEHEHMSX OIJIEKTPOABHraTeNel (TpaHCIopT, OBITOBbIE
ycTpoiicTBa u ap.).
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DJIEKTPOMATHHT
Hasi HHIYKIHUs
(49)

Onvimol Dapades. AHenenue
anekmpomazHumuol undykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocob6wi nonyueHus
INeKMpuyeckol dHepeuu. INEKTPOCTAHIMU Ha
B0300HOBIIACMBIX UCTOUHUKAX YHCPTHH.
Hemoncmpayuu?
1. UccnenoBanue SBICHUS 3NEKTPOMATHUTHON
HHIYKIHH.

2. OnbiTel Papages.

3. 3aBUCHMOCTh HATPaBJICHUS WHIYKIIMOHHOTO
TOKa OT YCJIOBHH €r0 BOSHUKHOBCHHUSL.

4. DneKTporeHepaTop MOCTOSHHOTO TOKA.

@ponmanshuvle nabopamopuvie padomol u
onvimol.

1. OHI)ITI)I 1o HUCCJIECA0BAHUIO SIBJICHUS
BHCKTpOMaFHHTHOﬁ I/IH)IyKLII/II/I: HuccjaeJ0BaHue
I/ISMCHCHI/lﬁ 3HAYCHUA u HaIlrpaBJICHUA
I/IH}IyKLII/IOHHOFO TOKa.

HpOBeZ[eHI/IC COBMCCTHO C II€OAAaroromM OIIBITOB II0 HCCICIOBAHHIO SABJICHUA SHCKTPOMaFHI/ITHOﬁ
MHAYKIUHU: UCCICAO0BAHUC U3MEHCHUH 3HAUYCHUS U HanpaBJICHUS NHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 4)

9 KJIACC (102 u)

TemaTnueckuii
0JI0K, TEMA

OcHoBHOE coJepikanue

OcHOBHbIe BU/IbI 1eATeIbHOCTH Y4alUXCs
(Ha ypoBHe yueOHBIX AeiicTBMIl)

Pa3nen 8. Mexanuueckue sisjieHus (40 1)
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Mexanuueckoe
JBHKEHHE

H CIIOCOOBI €ro
onucanus (10 )

MexaHndeckoe [IBIDKCHHE. MaTepuaibHas
touka. Cucrema orcuéra. OTHOCUTENBLHOCTDH
MEXaHMYECKOTO  JBWKEHUS.  PaBHOMepHOE
NpSIMOJMHEIHOe JBIXKCHUE. HepaeHomepHoe
npsamoaunetiHoe  Osudicenue.  CpemHsas — u
MEHOBEHHAS cKopocmy mena npu
HepAGHOMEPHOM OBUICEHUU.

Yckopenue. Pasnoyckopennoe
npAMoauHeliHoe osudicete. CeoboHoe

najnenue. Onvimul I'anunes.
Pasnomepnoe Ogudicenue no OKpyjIcHOCHU.
Ilepuoo u uacmoma obpawenus. Jluneiinas u
yenosas  ckopocmu. Llenmpocmpemumensroe
ycKopenue.
Jlemoncmpayuu
1. HaGmoneHne MeXaHWYECKOTO ABHKEHHS
Tesla OTHOCHUTENBHO Pa3HBIX Tl OTCYETA.

2. CpaBHeHHUe MyTei U TPaeKTOPUH IBUKEHUS
OJHOTO M TOTO € Tella OTHOCHTENbHO
Pa3HBIX TeJ OTCUETA.

3. I3MepeHne  CKOpPOCTM U YCKOPEHHMS
HPSMOJIMHEHHOTO IBHKECHUSL.

4. UccnenoBanue IPU3HAKOB
PaBHOYCKOPEHHOT'O JBIXEHHUS.

5. Habmonenne  IBMXKeHUS Teqa 110
OKPY’KHOCTH.

6. HaOmroenne  MeXaHMYECKHX  SIBIEHUI,
IPOUCXOAAIINX B  CHCTEME  OTcuéTa
«Tenexka» 1npu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBMKEHHHM  OTHOCHUTENIBHO

KabuHeTa GU3UKIL.
DponmanvHuvle 1adopamopHsie padomol u
onvimol.
1. Koncmpyuposanue mpakma 014 pazeona u

OanvHele20  PABHOMEPHO20  OBUINCEHUS
WaAPUKA UIU MereHCKU.

2. Onpenenenue cpeaHel CKOPOCTH
CKOJBXKEHHs Opycka WM  JIBIDKCHUA

ImapuKa M0 HAKITOHHOW IIJIOCKOCTH.
3. OmpezenieHne  YCKOpEHHS — Tena  IIpH
PaBHOYCKOPEHHOM JBVKCHAH o

AHanu3 ¢ NOMOIIbIO Mearora U 00CyKAeHHEe Pa3THYHBIX TPUMEPOB MEXaHUUIECKOTO JBHKEHHUS.
OOcy>x1eHre COBMECTHO C MeJaroroM rpaHuIl IPUMEHUMOCTH MOJIENIH «MaTepHalbHast TOUKay.
Ommcanue mocie 0OCYXIEHHS C TeIaroroM MEXaHHMYEeCKOro [BIKEHMS pa3lUuHBIMH CIoco0aMu
(ypaBHEeHue, TabnuLa, TpaduK).

AHanu3 1moJ pPYKOBOACTBOM  IleJarora
OTHOCHUTENBHOCTh MEXaHNUECKOTO ABHKEHHUS.
HabmioieHne MeXxaHn4eCcKoTo JIBIKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tell OTCUETA.

CpaBHeHUe IyTeHl U TPaeKTOPUI ABMKEHUS C OIOPOI HAa TEXHONOTHUECKYIO KapTy MOJ PyKOBOACTBOM
negarora OJHOTO M TOTO K€ Tela OTHOCUTENBHO PAa3HBIX TeJl 0TCUETA.

Awnanu3z ¢ noMouslo nejarora Tekcra [anunes 00 OTHOCUTENLHOCTH JIBHKEHUS; BHITIOJIHEHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE YTEHHE).

[Ipocreiimue BeIYKMCIEHHS 110 00pasIly CpeHeH CKOPOCTH CKOJILKEHHS OpyCKa MM JABHKEHHS IIapHuKa
110 HAKJIOHHOH IJIOCKOCTH.

Awnanu3z u o0cyx/ieHre ¢ OTNOPOH Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM TieJarora croco0oB
HIpUOIMKEHHOTO OTIpe/ieNieHHs MTHOBEHHOM CKOPOCTH.

OmnpeneneHue mocie paccykIeHUs C IeJaroroM Mo CXeMe CKOPOCTH PaBHOMEPHOTO ABIKEHUS (IIapuka
B J)KUAKOCTH, MOJIENHU 3JEKTPHUUECKOTO aBTOMOOMIIS | T. IL.).

OmnpeneneHue COBMECTHO C MENaroroM IyTH, NMPOHAEHHOTO 3a JAHHBIM MPOMEXKYTOK BPEMEHH, U
CKOpPOCTH TeJa 1o rpaduKy 3aBUCUMOCTH MYTH PABHOMEPHOTO JIBHIKEHUS OT BPEMEHH.
HavanbHbple mpeAcTaBieHME O TpPUHLOUNAX JEeHCTBUSA  IPUOOPOB, U3MEPSIOIINX
(ctumomeTpoB).

[Ipocteiimue BhIYMCICHUS TMO 00paslly MyTH M CKOPOCTH IIPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBUKEHHUH Tela.

OnpeneneHne COBMECTHO ¢ TIEJaroroM MPOIMIEHHOrO IMyTH U YCKOPEHUS ABMXKEHMS Tena Mo rpaduky
3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOIMHEHHOTO IBMKEHUS TeTa OT BPEMEHH.
OmnpezeneHue ¢ MOMOIIBIO NTEarora yCKOPeHUs Tela PU PaBHOYCKOPEHHOM JIBIKEHUH 10 HAKIIOHHOM
IJTOCKOCTH.

W3mepeHne 1o cxeMe IIOCIE PacCyKACHHS C IENaroroM Iepuoja M YacTOThl oOpalleHHs Tesia IO
OKpPYXHOCTH.

OmpeneneHue HaXOXACHUS IOJ PYKOBOACTBOM IIeJJarora CKOPOCTH PaBHOMEPHOTO IBMKEHMS Tena
10 OKPY>KHOCTH.

Pemenne THIOBBIX pacd€THBIX 3a7a4 B |—2 HeHCTBHA C OMOPOH HAa AaNTOPHUTM, MPEIBAPUTEIHHO
pa3oOpaHHBII COBMECTHO C TI€JArOrOM Ha OINpPEACICHHE KHHEMATHUECKHX XapaKTEPUCTUK
MEXaHHUYECKOTO ABV)KCHHUS Pa3IHYHbIX BUIOB.

PacnoznaBanue u npuOIMKEHHOE OMMCaHUE MO 00pasiy mocie 00CYKACHHS C MEeJaroroM pasindHbIX
BH/IOB MEXaHWYECKOTO ABMDKCHHS B TPUPOJE W TEXHHUKE (HA NMpUMepax CBOOOAHO MajalolIMX Tell,
JBWKEHHS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEACTB U JIp.).

KU3HCHHBIX CI/ITyaHI/Iﬁ, B  KOTOPBIX  HOPOABIACTCA

CKOpPOCTh
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HAKJIOHHOM TJIOCKOCTH.

4. UccrnenoBaHue  3aBUCUMOCTH  HYyTH  OT
BPEMEHH HPH PaBHOYCKOPEHHOM JABMKCHUU
0e3 HaYanbHO# CKOPOCTH.

5. Ilposepka eunomeswl: ecau npu
PABHOYCKOPEHHOM 08uUdICeHUU bes
HAuaIbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pAao HeYémHbIx yucer, mo
coomeemcmayoujue RPOMENCYMKU
8peMeHU 0OUHAKOBYL.

B3aumopaeiicteue
Ted1 (20 v)

ITepBeiit  3akoH HeloToHa. Bropoil 3akoH
Herotona. Tperuit 3akoH Heiotona. ITpunyun
Cynepno3uyuy cu..

Cuna ynpyzocmu. 3axon I'vka. Cuna mpenus:
CUNA MpeHus CKOTbAICeHUS, CUNA MPeHUs NOKOA,
opyaue 6udbl mpeHus.

Cuna TsKECTH M 3aKOH  BCEMHPHOTO
TATOTEHUS. YCKOpeHHe CBOOOIHOTO TajieHHUS.
Heuscenue naanem eokpye Coanya (MC).
Ilepsas xocmuueckaa cxkopocmyv. Hegecomocmo
u nepezpysKu.

PaBnoBecue MaTepUalbHOM TOYKH.
Abconomno  meépooe  meno.  Pagnosecue
meépooeo  mena ¢ 3AKPeniéHHOU  0CbIO

spaujenus. MOMEHT CUITBL. [{enmp mascecmu.
Hemoncmpayuu
1. 3aBHCUMOCTDh YCKOpEHHsS TeJda OT MAacChl
TeJa U ICUCTBYIOLIEH HAa HETO CUJIBL.
2. Habnronenue  paBeHCTBA  CHI
B3aUMOJIECTBUU TEI.
3. U3meHeHne Beca Tela IMPH YCKOPEHHOM
IBIKEHHUU.
®poHTaNBbHBIE Ja00paTOpHBIE Pa0OTHI H
ONBITHI.

npH

1. UccnemoBaHne 3aBHCHMOCTH CHIIBI TPpEHUA

CKOIBXKEHHS OT CHJIBl  HOPMAaJbHOTO
JaBICHUS.
2. Ompenenenne  Kod(pQUIHACHTA  TPEHUS
CKOJIbXKEHHSI.

Habmionenne u 00CykaeHHE COBMECTHO C IEIaroroM OTIBITOB C JIBMXKEHHEM Tena NpH YMEHbIICHUU
BIUSAHUS APYTHX TN, HPEISATCTBYIOMIMX JBUKEHHIO.

AHanu3 Mo cxeme Iocjie pacCyXIEeHHS C TeaaroroM TekcTa [amuies ¢ OMMCaHHEM MBICICHHOTO
OKCIIEPpUMEHTA, O6OCHOBI)IBa}OHlCFO 3aKOH HWHEPHHUH; BBINOJTHCHUE 3a;1aHm71 0 TEKCTY (CMI)ICJ'IOBOC
YTEHHE).

OOcyxaeHue Mo pyKOBOJCTBOM IeJarora BO3MOXHOCTH BBITTOJHEHHS 3aKOHA MHEPIMU B Pa3InYHBIX
CHUCTEMax OTCYETA.

HaGntonenne u oOcykJeHHE COBMECTHO C MEJArOrOM MEXaHWYECKHX SBJICHHH, MPOUCXOMSAIINX B
cucteme otTcuéra «Temexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM ABMXKEHHH OTHOCHTENBHO KaOUHETa
bmukn.

JlelicTBHA ¢ BEKTOPaMHM CHJI: BHIIIOIIHEHHE 3a[aHUM 110 CIIOKEHHUIO U BBIYMTAHUIO BEKTOPOB.
HaGnroneHne 3a MHpOBEJCHUEM OIBITOB, AEMOHCTPHPYIOIIUX 3aBUCHUMOCTb YCKOPEHHs Tela OT
IPUI0XCHHON K HEMY CHJIbI M MaccChl Tela.

Ananu3z u 00bCHEHHE C ONMOPOIl HA TEXHOJIOTMYECKYIO KapTy MOJ pyKOBOJCTBOM IleZlarora sIiBICHUH ¢
HCIIOJIb30BAHUEM BTOPOTO 3akoHa HproToHa.

Pemenne THMOBBIX pacy€THBIX 3aAad B |—2 AeHCTBHSA C OMOPOl HAa aNrOPUTM, NPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C IIEJaroroM C HCIOIb30BAaHHEM BTOPOro 3akoHa HploToHa W mpaBuia
CIIOKEHHS CHIL.

OmpeneneHne COBMECTHO € MEIArOroM KECTKOCTH MPYKUHBIL.

AHanu3z cuTyamuii ¢ omopoil Ha TEXHOJOTHYECKYI0 KapTy IOJ PyKOBOICTBOM IEJarora, B KOTOPBIX
HabxrogaroTCs ynpyrue aeopMaiyn, 1 uX 00bICHEHHE ¢ UCTIONB30BaHUEM 3aKoHa ['yKa.

Pemenne THMOBBIX pacdy€THBIX 3a4a4 B |—2 IEHCTBHUA C OMOpPOH Ha AITOPUTM, TPEABAPHUTEIHHO
pa3oOpaHHBIN COBMECTHO C IIEJarOTOM C HCIIONb30BAHUEM 3aKoHA ['yKa.

HccnenoBanue npy MOMOIIY MIEAT0ra 3aBUCHMOCTH CHIIBI TPEHHS CKONBXEHHS OT CHIIBI HOPMaIbHOTO
nasieHus. CoBMeCTHOE 00CY)XIEHHE Pe3yNbTaTOB HCCIIEI0BAHMS.

Ompenenenre moJ KOHTPOJIEM MEAarora ¢ OMopoi Ha KOHCTIEKT KO (GHIIHEHTa TPEHHUS CKOJIbKEHHUS.
W3mepeHne ¢ MOMOIIBIO MeJarora CHIbl TPEHMS MOKOSL.

Pemenne THMOBHIX pacd€THBIX 3a7a4 B |—2 IEHCTBHA C OMOPOH Ha ANTOPUTM, ITIPEIBAPUTEIHHO
pa3oOpaHHBIN COBMECTHO C IIEJATOTOM C HCIIONB30BAHNEM (DOPMYIIBI TS CHIIBI TPEHUS CKOJIBKCHUSL.
AHanu3 1o cxeMme Iocie pacCyXICHHUsS ITeJarora O JABIDKCHHH TEN TOJIbKO MO JCHCTBHEM CHIIBI
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3. OnpeneneHue xECTKOCTH NPYKUHEL.

TAKECTH — CBOOOTHOTO HajeHus.
OObBscHEHHE TI0 PYKOBOJICTBOM IEIarora HE3aBUCHUMOCTH YCKOPEHUS CBOOOIHOTO TAJCHHUS OT MacChl
TeJa.
O1leHKa COBMECTHO C TIEarOrOM BETMYUHBI CHITBI TATOTCHUS, ICHCTBYIOIICH MEX Ty IBYMS TeIaMu (JUIs
pa3HBIX Macc).

AHanu3 ¢ OmOpod Ha MUIAKTHYCCKUH MaTephai IBYKCHHS HEOCCHBIX TeJ TOJ JCHCTBHEM CHIIBI

TATOTEHUS (C UCTIONB30BAHUEM JIOTIOTHUTEILHBIX UCTOUHUKOB HH(OPMAIIHH).

Pemenne TUNOBBIX pacy€THBIX 3amady B 1—2 AeHCTBUS C OMOPOM Ha alrOpUTM, MPEIBAPUTEIBHO
Pa300paHHBI COBMECTHO C TEJArOroM C MCIOJIb30BAaHHEM 3aKOHA BCEMUPHOTO TATOTCHHS M (HOPMYIIBI
JUISL pac4€Ta CUIIbI TSHKECTH.
Habmtonenne u 00CyX/IeHHE C IOMOIIBIO MeJarora ONbITOB M0 M3MEHEHHUIO BEca Tela MPH YCKOPEHHOM
JIBU)KEHUU.
AHanu3 ¢ MOMOIIBIO NeJarora yCIOBUN BOSHUKHOBEHUSI HEBECOMOCTH U MEPErPYy3KHU.
Pemienne TUMOBBIX pacu€THBIX 3a1ady B 1—2 AelcTBHA C OMOPOH Ha alrOpPUTM, MpeABAPUTEIHHO
pa3zo0OpaHHBIIl COBMECTHO C TI€JIar0OTOM Ha OTpeJieieHHe Beca Telia B Pa3INYHbIX YCIOBHSIX.
AHanu3 ¢ Omopoi Ha TEXHOJOTHYECKYI0 KapTy MOJ PYKOBOJCTBOM I€Jarora Cui, AeHCTBYIOIIUX Ha
TEJO, MIOKOSILIEECS HA OIOPE.
OmnpeneneHue ¢ MOMOIIBIO MEarora MeHTpa TAKECTH Pa3NuUHBIX Tell.
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3aKkoHBI
COXpaHeHHus
(10 v)

WUmmynsc  Tema.  Msmenenue — umnyuwcad.
Hmnynve cunvl. 3aKOH COXpaHEHUS HMITyJIbCA.
PeaxtuBHOC nBHkeHUE (MC).

Mexaunndeckast pabota u MolHocTs. Paborta
CWJI TSDKEeCTH, ynpyeocmu, mpenus. Cea3b
oHepeuu u pabomsl. IloTeHIMANbHAs JHEPTUs
Tela, MOAHSATOTO HaJ IOBEPXHOCTBIO 3EMIIH.
Iomenyuanvhas sHepeus CoCaAmMol NPYICUHbL.
Kunerunueckas SHEPrHUsl. Teopema 0
Kunemuyeckou dHepeuu. 3aKOH COXpaHEHUS
MEXaHUUYECKOW IHEPTUHL.

Jemoncmpayuu
1. Tlepenaua ummyiabca NpH B3aUMOJEHCTBUH

TeJl.

2. IIpeobpa3oBanus
B3aUMOJICCTBUHU TEIL.

3. CoxpaHeHHe WHMIyIbca IPU HEYNPYroM
B3aUMOJICHICTBHH.

4. CoxpaHeHHE WMIyNbca MpH aOCONIOTHO

yIpPyroM B3auMOJCHCTBUN.

Ha0nroneHue peakTUBHOTO IBMKEHUS.

6. CoxpaHeHHE MEXaHMYECKOW SHEPTUM IpU
cBOOOHOM IIaICHUH.

7. CoxpaHeHHE MEXaHMYECKOW SHEPTHM IIpU
JBUKEHUU Tela MOoJ JeHCTBUEM IPY>KUHBI.
DponmanvHuvle 1ad0pamopHsie padomol u

onvimol.

1. OmnpexneneHue pabOTHl CHWJIBI TPEHHS IIPH
paBHOMEpPHOM  ABIJKEHMH  Teda 110
TOPU30HTAIbHOW MOBEPXHOCTH.

2. Ompenenenne pabOTHI CHIBI YIPYTOCTH MPH
noabEme rpysa C HCHOJIb30BaHUEM
HETIOJIBHKHOTO U TTOJBMKHOTO OJOKOB.

3. H3yueHne 3aKOHA COXPAHEHHS YHEPTUML.

SHEPTUH npu

v

Habmionenne u oOcyxk/ieHre ¢ TOMOIIBIO IIeJ]arora OIBITOB, JEMOHCTPUPYIOMINX Mepeaady MMITyIbca
IIPU B3aWMOAEHCTBUM TEJ, 3aKOH COXPAaHEHHUs HMITyJbca IpH aOCONIOTHO YHOPYroM M HEYNpyrom
B3aUMOJAEHCTBUU TeI.
HabmioneHne eMOHCTpauK Mejarora CUTyaluidi B OKpYysKarollel )KU3HH C MCIOJIb30BaHHEM 3aKOHa
COXpaHEHUs UMILYJIbCa.
Pacno3snaBanue c omopol Ha TEXHOJIOTHYECKYI0 KapTy MOJ PYKOBOJCTBOM Ie€Jarora SBIEHHS
PEaKTHBHOTO IBIXKEHUS B pupoje u TexHuke (MC — Ouonorus).
[IpumeHeHNe COBMECTHO € MEAaroroM 3aKOHa COXPaHEHMA HMIIyJbca Ul pacdéra pe3ynbTaToB
B3aMMOJEUCTBUS Ten (Ha MpHMepax HEyNpyroro B3aUMOJEHCTBHUs, YIPYIoro LEHTPAIbHOTO
B3aMMO-JICHCTBHS IBYX OJMHAKOBBIX TEJ, OJHO U3 KOTOPBIX HETIO/I-BHIKHO).
Pemenne TUMOBBIX pacy€THBIX 3a7ad B 2—3 NEHCTBHA C OMOPON Ha AJTOPUTM, NpeIBapUTEIHHO
pa300paHHBIIl COBMECTHO C MEJArOTOM C UCIOJIB30BAHUEM 3aKOHA COXpaHEeHHs uMIynbsca. OnpenencHue
C OMOpOHW Ha AMJAKTHYECKHH MaTepuan paboThl CHIbI YIPYTOCTH NMpPU MOABEME Ipy3a C
HCITI0JIb30BAHUEM HCIIOJABHKHOI'O MU IMOJABUXHOTO 6J'IOKOB.
M3MepeHne COBMECTHO C T€aroroM MOIIHOCTH.
M3MepeHue ¢ TOMOIIBIO TIejarora MOTeHIHAIbHON SHEPTHH YIIPYTO JeOopMHUPOBAHHON NPYKHUHBI.
I/I3MepeHHe COBMCCTHO C negarorom KUHETHYECKOM SHEPIruM Te€ja 1o JUJIMHE TOPMO3HOI'O Iy TH.
Ha6H}OHCHI/IC 3a JKCHCPUMCECHTAJIbHBIM CPABHCHUEM HW3MCHCHUSA HOTCHHH&HBHOﬁ U KMHETHYECKOH
JHEPIrui Teila NPU JBYXKEHUU I10 HAKJIOHHOM IJIOCKOCTH.
Habmronenne 3a sKCepUMEHTaNbHOW MPOBEPKOW 3aKOHA COXPAHEHHUS MEXaHHYECKOW >HEPTUHl NpH
CcBOOOIHOM TAJCHUH.
[IpuMeHeHNEe Ha HayajibHOM YPOBHE, C ONOPOM Ha JUAAKTUYECKUH MaTepual 3aKOHA COXPAaHECHUS
MEXAHUYECKOM 3HEPTUU JUIs pacu€Ta NOTEHIMAIbHOM U KUHETUYECKOM 3HEPTUH Tea.
Pemenne TUMOBBIX pacu€THBIX 3a7a4 B |—2 HEHCTBHA C OMOPON Ha AJITOPUTM, NPEIBAPUTEIHHO
pa30o0paHHBII COBMECTHO € MEJATOTOM C HCIIOIb30BAaHUEM 3aKOHA COXPAHEHHUS MEXaHUYECKOH SHEPIUH.

Paznen 9. Mexanndeckue KoJeoanusi ¥ BoJHbI (15 1)
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Mexanuuyeckne
KkoJiebanus (7 4)

KonebatensHoe  mBikeHme.  OCHOBHBIE
XapaKTePUCTUKH KOJICOAHWIA: MEepUoJ, YacToTa,
aMIuTyaa. Mamemamuyeckuti u HPYICUHHBLL

masmuuxu.  Ilpespawenue  snepeuu  npu
KoebamenbHoOM O8UINCCHU.
3atyxatomue KoneOaHusA. BBIHYXAeHHBIE
xonebanus. Pesonanc.
Hemoncmpayuu?
1. HaGmonenue KonebaHuii  TeNm  TOJ
NeMCcTBMEM — CHIIBI  TSKECTH U CHJIBI
YIPYTOCTH.

2. Habnronenue koneOaHuil Tpy3a HA HUTH U
Ha IpYXKHHE.

3. Habmioienue BBIHYXKIEHHBIX KOJNeOaHUH U
pe3oHaHca.

@ponmansusvie nabopamopnvie pabomosl u

onvimol.

1. OnpeneneHne  4YacToThl M Tepuoja
KoJIe0aHUi MaTEMaTHYECKOTO MasTHHKA.

2. OmpezeneHue  4acTOThl M IEpUoAa
KoJieOaHuil NPYXKMHHOIO MasTHUKA (WU
ANMEKTPOHHAS JEMOHCTPALIHS).

3. UccnenoBaHue  3aBUCHUMOCTH  NEpHOAA
KoJe0aHuil MOABEIIEHHOTO K HUTH Ipy3a OT
JIUHBI HUTH.

4. MccnenoBaHue  3aBUCHMOCTH
KoJeOaHuil MPYKUHHOTO
Macchl rpy3a (unn
JeMOHCTpAIHS).

5. IIpoBepka HE3aBUCHMOCTHU nepuoja
KoneOaHui rpy3a, MOJBELMIEHHOTO K HUTH,
0T Macchl Tpysa.

6. OmBITEI, NEMOHCTPUPYIOIINE 3aBUCHMOCTb

nepuoja
MasTHHKa OT
3NEKTPOHHAS

nepuoja KoneOaHuit IIPYXHHHOTO
MasTHHKa OT MacChl Tpy3a U XKECTKOCTH
TPYKHHBIL.

7. U3mepenue YCKOPEHUS cB0OOHOTO
A CHUS (nmu JNMEKTPOHHAS

JIeMOHCTpAIIHS).

Habmionenne xonebanuil mojx AeiCTBHEM CHJ TSDKECTH M YIPYTOCTH W OOHAapy)KEHHE INpH ITOMOIIN
nearora MoJ00HBIX KoJIeOaHUH B OKPYKAIOMEM MUpeE.

AHanu3 COBMECTHO C I1e1aroroM KoJjie0aHui rpy3a Ha HUTH U Ha IpyxuHe. OnpeaeneHne no ajroputMy
Y4acTOTHl KOJeOaHMH MaTEMaTHIECKOTO U MPYKHHHOTO MasTHUKOB.

Habmtoenne n 00bsICHEHNE ¢ TOMOIIBIO TIe/Iarora SBJICHUS pe30HaHca.

HccnenoBanne ¢ omopoil Ha anropuTM, MpEABApUTENHHO Pa3oOpaHHBI COBMECTHO C IIEJarorom,
3aBUCHMOCTH IIepHo/ia KoyieOaHni MOABEIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.

[IpoBepka ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy IOJ pyKOBOJCTBOM Il€arora He3aBUCUMOCTH IIepHoia
KoJIe0aHuii Tpy3a, MOIBEICHHOTO K JIEHTE, OT MacChl Ipys3a.

Habmionenne n obcyxieHne 10 PyKOBOJCTBOM IE]arora OMBITOB, IEMOHCTPHPYIOIIUX 3aBUCUMOCTh
nepuoja KojaeOaHuii NPY)KNHHOTO MasTHUKA OT Macchl Ipy3a H )KECTKOCTH MPYKUHBI.

[IpuMeHeHHe ¢ TOMOIIBIO MeJarora MaTeMaTHIeCKOTO U NPYKUHHOTO MasTHUKOB B KauecTBe Mojeleil
JUISL OTIMCaHKS KOJeOaHUH B OKPYKAIOIIEM MHPE.

Pemenne TUMOBBIX pacu€THBIX 3aaad B |—2 JeicTBUA C OMOPON Ha alropuTM, MPeaABAPUTEIHHO
pazo0OpaHHBIIl COBMECTHO C IEJAaroroM, CBS3aHHBIX C BBIYMCICHHEM MIIM OLEHKOW 4acTOTHI (MepHoja)
KoJeOaHui
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Mexann4yeckne
BOJIHBI. 3BYK
(8 )

MexaHnueckue BOJIHBI. CaoiicTBa
MEXaHHYECKUX BOJIH. IIpodonvusie u
nonepeumnbvle 80aHbL. JJIUHA BOIHYBL U CKOPOCMb €€
pacnpocmpanenus. Mexanuyeckue 80HbL 6
meépoom mere, ceticmuieckue oanwl (MC).

3ByK. [pomkocmb 36yKa u 6vlcoma MOHA.
Ompadsicenue 38yxa. Ungpassyx u yiompassyx.

Hemoncmpayuu?

1. PacmpoctpaneHue
MOMEPEUHBIX BOJIH.

2. HaOnroneHue 3aBHCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AxycTHueckuil pe3oHaHC.

IpOaO0JIbHBIX "

OO6Hapy>keHne 1 aHaTHU3 ¢ TIOMOMIBIO TIeJ1arora BOJHOBLIX SIBICHUH B OKpyXatommeM mMupe. Habmonenue
COBMECTHO C TEIaroroM paclpOCTPaHEHHs MPOJONBHBIX W MOMCPEYHBIX BOJH (HA MOJENH) U
o0OHapyKeHHEe aHAJIOTHYHBIX BUJ/IOB BOJIH B IPUPOJIE (3BYK, BOASHBIE BOJHBI).

Briuucnenne B 1—2 NeWCTBHS ¢ OMOPON HA alTOPUTM, MPEABAPUTEIHLHO Pa300paHHBIA COBMECTHO C
NeJaroroM AJHHBI BOJHBI U CKOPOCTH PACIPOCTPAaHEHUS 3BYKOBBIX BOJH.

Habmionenne 3a SKCIEpHMEHTANBHBIM ONPEAETIEHHEM TpaHHWI[ YacTOThl CIBINIMMBIX 3BYKOBBIX
KoJIe0aHUH.

HabmtoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C MCHOJIb30BAaHUEM MY3bIKIBHBIX
HUHCTPYMEHTOB).

HabGmioienne u 00bsICHEHNE C MOMOIIIBIO TIe/Iarora sSBJICHUS aKyCTHIECKOTO pe30-HaHca.

YreHne COBMECTHO C TI€IarOTOM OPUTHHAIBHOTO TEKCTA, MOCBAMIEHHOTO MCIOJIBb30BAHUIO 3BYyKa (MIIK
yJbTpa3ByKa) B TEXHHUKE (9XO0JIOKAIHUs, YIbTPa3ByK B MEAUIMHE U JIP.); BBINOJIHEHUE 3aJaHUHU 110 TEKCTY
(cMbICTOBOE YTEHHE)

Pa3nen 10. DiiekTpoMaraHuTHoOe 1o0JIe M 3J1eKTPOMAaTHUTHBIE BOJHBI (8 1)

DJIEKTPOMATHUT
HOe 1moJe

M 2JIeKTPOMAarHu
THBIE BOJTHBI
(8w

DJIeKTPOMAaTHUTHOE noie.
DJEeKTPOMAaTHUTHbIE BOJIHBI. Ceoticmea
971eKMPOMASHUMHBLX 8OJIH. Hlkana
JNleKmpoMacHUmMnblx  601H.  Hcnonvzosanue

INNEKMPOMACHUMHDBIX 60JIH 07151 COMOBOUL CEA3M.

DNeKTpOMarHuTHas npupoza CBETa.
CxopocTb cBeTa. BoqHOBBIE CBOIiCTBa CBETA.
Hemoncmpayuu?

1. CBoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
DponmanvHuvle 1ad0pamopHslie padomol u
onvimol.
1. U3yueHne CBOMCTB  3IEKTPOMArHUTHBIX
BOJIH C TIOMOIIBI0 MOOMJIBHOTO Tene(oHa.

[TocTpoeHue TPOCTBIX pacCykJeHHH Ha OCHOBE IOJTOTOBJIEHHBIX BBIPRKEHHH, 00OCHOBBIBAIOIINX
B3aUMOCBA3b DJICKTPHUYCCKOI0 U MArHuTHOTO MOJICH.

HaGnroneHne 3a 3KCIEpUMEHTAIbHBIM H3YUYCHHEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
HOMOII[bI0 MOOUIIBHOTO TeleoHa).

AHanu3 ¢ NOMOIIBIO MeJJarora peHTTeHOBCKUX CHUMKOB YEJIOBEUECKOTO OpPraHU3Ma.

AHanu3 cOBMECTHO C NEJar0rOM TEKCTOB, OMHUCHIBAIOLINX MPOSABICHUS 3IEKTPOMATHUTHOTO U3y UCHUS
B IIPHPO/IC: KHUBbIE OPTaHU3MBbI, U3Ty4eHHUs HeOECHBIX Tel (CMBICIOBOE UTCHHE).

PacroznaBaHue U aHANM3 Pa3IMYHBIX NPUMEHEHHH 3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE C OMOPOH Ha
TEXHOJOTMYECKYIO KapTy IO PYKOBOACTBOM Iearora.

Pemenne THMOBBIX pacy€THBIX 3aJad B |—2 AEHCTBHSA C OMOPO HAa aNrOPUTM, NPEIBAPUTEIHHO
pa3o0paHHBIH COBMECTHO C IIEJaroroM ¢ HCIOJb30BaHUEM (GOPMYI Ui CKOPOCTH 3NEKTPOMArHUTHBIX
BOJIH, JJTMHBI BOJIHBI ¥ 9aCTOTHI CBETA.

Paznen 11. CetoBble siBjeHust (15 )
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3akoHbI
pacnpocTpaHeHH
s1 cBeTa (6 1)

JIyueBas momenb cBeTa. MCTOYHWKH CBeTa.
Ipamonunetinoe  pacnpocmpanenue  cgema.
3ammenus Coanya u Jlynvi. OTpaxkeHue CBETA.
IInockoe 3epxano. 3axon ompasicenus ceema.
[Ipenomienue cBeTa. 3aKOH MPETOMICHUS
ceeta. [lonnoe enympennee ompasicerue ceema.
Hcnonv3osanue nonnozo enympennezo
OMPasdicenus 8 ONMUYECKUX CBETMOBOOAX.

Hemoncmpayuu?

1. IIpsiMonuHelHOe pacIpOCTPaHEHUE CBETA.

2. OTpakeHue cBeTa.

3. [lonyuyeHnne wn3obpakeHuit B

BOTHYTOM M BBIITYKJIOM 3epKaJiax.

4. IIpenomiieHue cBeTA.

5. OnTHueckuit CBETOBO/I.

@ponmansusle nadopamopHvie padomosl u
onstmul.

IIIOCKOM,

1. UccnenoBanue 3aBUCHMOCTH yria
OTpPaXKEHMsI CBETOBOIO Jlyda OT yIja
HaJeHusl.

2. 3yueHne XapakTEpUCTHK H300pakeHUs
IpeiMeTa B IIIOCKOM 3epKaje.

3. UccnenoBaHue 3aBUCUMOCTHU yria
IPEIOMIICHHS CBETOBOTO Jyda OT yIia
HaJeHNUs Ha TPAHULIE «BO3AYX—CTEKION.

HaOnroneHre OMBITOB, JEMOHCTPHUPYIOMIUX SBICHUEC MPSAMOIHMHEHHOTO paclpOCTPaHEHUS CBeTa
(BO3HUKHOBCHHE TCHU W MOJYTECHH), U UX HHTCPIPETALUS C UCIOIB30BAHUEM TIOHITHS CBETOBOTO JIyYa.
OObscHEHHE W MOJACTHPOBAHME TIOCIEC PACCYXKACHHS C MEJAroroM IO CXEME COTHEYHOTO U JYHHOTO
3aTMEHUH.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy MOJ pYKOBOJCTBOM I€Jarora 3aBUCUMOCTH yIJia
OTpa)X€HHUs CBETOBOTO JIyya OT yIJia MaJeHusl.

V3yuyeHne ¢ MOMOIIBIO MeAarora CBOMCTB N300pakeHUS B IUIOCKOM 3epKae.

HaOnronenre u 00bsCHEHHE COBMECTHO C TIEJATOTOM OIBITOB IO TIOJYYCHHIO H300pakeHHUH B BOTHYTOM
U BHIMYKJIOM 3epkanax. HaOmroneHue u 00bSICHEHHE TTOCIIE PACCykKACHUS C TEIaroroM Mo CXeMe OMbITOB
M0 MPEJOMJICHUIO CBETa Ha TPAHUIE PA3JIUYHBIX CPEJl, B TOM YHUCIIE ONBITOB C MOJHBIM BHYTPEHHUM
OTpaXe€HUEM.

HccnenoBanue moja pPyKOBOJACTBOM IMeAarora 3aBUCUMOCTH Yria MpeJoMJIEHHs OT yria MajeHus
CBETOBOTO Jlyya Ha IPAaHULE «BO3JYyX—CTEKIION.

Pacnio3HaBaHHE C MOMOUIBIO MEJArOra SIBICHUM OTPaXK€HUS M IMPEIOMJICHUS CBETa B MOBCEAHEBHOM
KHU3HU. AHAITU3 U 00BSICHEHHE COBMECTHO C MEAaroroM sBJCHUSA ONTHYECKOTO MUpaKa.

Pemienne TUMOBBIX pacu€THBIX 3a1ady B 1—2 necTBHA C OMOPON Ha alrOpPUTM, MpeABAPUTEIHHO
Pa300paHHBI COBMECTHO C MEAAroroM C MCIOIb30BAHHEM 3aKOHOB OTPAXKCHUS U MPEIOMIICHHUS CBETA.

JInH3bl
H ONTHYECKHE
npubopsl (6 4)

Jlunza. Xon nyuedt B numH3e. Onmuueckas

cucmema  omoannapama,  MUKpoOCKona — u
meneckona (MC). [naz3 kax onmuueckas
cucmema. Bruzopykocms u 0anbHO30pKOCMb.
Hemoncmpayuu?

1. Xop mydeii B coOuparomei InH3e.

2. Xop 1yyell B pacCeMBAIOIIEH JIMH3E.

3. [lomyuenne w300pakeHUH C TMOMOIIBIO
JIVH3.

4. TlpyHuMn nefcTBUA
MHKPOCKOIIa ¥ TEJIECKOTA.

5. Mogens rnasa.

Dponmanvhuvlie 1abopamopHsie padomol u

¢doroammapara,

[omy4enue mox KOHTPONEM Ieiarora 300pakeHMi ¢ MOMOIIBIO COOMpAIONIeil  paccenBaOMIEn JTHH3.
OmnpeneneHne ¢ ONIOPOH Ha aNrOpPUTM pa3pabOTaHHOTO COBMECTHO C MeAaroroM (GOKycHOro paccTOSHUSA
U OIITUYECKOW CHIIBI cOOMpAroIIel TUH3HI.

AHanu3 COBMECTHO C TIeIaroroM yCTpOHCTBA M NPUHIUIA ASHCTBUS HEKOTOPBIX ONTHIECKUX MPHOOPOB:
¢doroanmapara, MUKpockoma, Teneckona (MC — Ononorus, acTpOHOMHS).

AHanu3 ¢ onopoil Ha TEXHOJIOTHIECKYIO KapTy M0J pyKOBOACTBOM ME€arora sIiBICHUH OIM30PyKOCTH U
JaTbHO30PKOCTH, IpUHIHKIA AeiicTBIS 09koB (MC — OGuomorus).
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2. CexTpsl pa3IHYHBIX Ta30B.

3. CnexTp Bojmopona.

4. HabmoieHne TpekoB B kaMmepe Bunbcona.

®Dponmanshvle 1abopamopHsle padomsl u
onvimol.

1. Habniooenue CnaowHbX U JUHEUUATNBIX

CheKmpo8 U3Ny4eHus.
2. VccnenoBanue TPEKOB: M3MEPEHHE SHEPTUH

Habmionenne 3a nmeMoHcTpalueil paboThl M3MEpEHUs paJialioHHOTO (OHA C MOMOIIBIO JIO3UMETpa,
OLICHKA €T0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C MEZaroroM OHOJOTMYECKMX HM3MEHEHHH, MPOUCXOASMIMX TIO0J AEHCTBHEM
pannoakTUBHBIX n3nydyenuit (MC — Ouonorus).

Habmionenne neMoHCTpanuu 00 HCIIOJNb30BaHUE PaJMOAKTUBHBIX HM3NydeHHH B meaunune (MC —
Ouosnorus).

YaCTHIBI O TOPMO3HOMY myTH (IO
doTtorpadusim) (unu JNIEKTPOHHAS
JIEMOHCTpAITHS).
SInepubie SnepHble peakuuu. 3aKOHBl COXpaHEHUS | PenieHue TUIOBBIX pacyETHBIX 337ay B 1—2 JEWCTBHS C OMOPOH Ha AITOPHUTM, MpPEABAPUTEIHLHO

peaxuuu (7 4)

3apAMOBOTO U MACCOBOTO YHCEN. JHepeus ceasu
amomubix  a0ep. Cea3b  Maccel U dHepIUU.
Peakyuu cunmesa u Oenenus sdep. Mcmounuxu
onepeuu Connya u 36630 (MC).

SnepHas 9HEpreTHKA. Heticmeus
PAOUOAKMUBHBIX — UMYYEHUll  HA  Jicusvle
opeanuszmel (MC).

Hemoncmpayuu

1. Pabora cuéTyuka UOHU3UPYIOLUX

U3y YEHUH.
2. Peructpamus  W3MY4YeHHUS  IPUPOTHBIX

MHHEPAJIOB U IIPOTYKTOB.
DponmanvHuvle 1adopamopHslie padomol u
onvimol.
1. UsmepeHue paguoakTHBHOro ¢(oHa (Win
3NEKTPOHHAS IEMOHCTpALIKSA).

pa300paHHBI COBMECTHO C MEAAroroM C MCIOIb30BAaHHEM 3aKOHOB COXPAHEHHUS MACCOBBIX U 3aPSIOBBIX
YHceNl Ha ONpeJelieHHe Pe3yJNbTaTOB AJEPHBIX PEakIMid; aHaJH3 BO3MOXHOCTH MM HEBO3MOXHOCTH
AJIEPHON peaKIUu.

OueHKa ¢ MOMOIIBIO MeJarora SHEPTUH CBSI3H SAEP C UCTIOIb30BaAHUEM (OpMYIIbl DHHIITEHHA.
OOcyxaeHre COBMECTHO C IEJaroroM MEpCleKTHB HMCIOJIb30BAHHS YIPABISIEMOTr0 TEPMOSIEPHOTO
CHHTE3a.

Ob6cyx1eHre COBMECTHO C MeIaroroM MPEeUMYIIECTB U AKOIOTHIECKUX MPOoOIeM, CBI3aHHBIX C SICPHOI
sHepreturoit (MC — 3xomnorus).

IoBTOpUTENbHO-0000 a0 IUIA MOY B (9 U)

CucreMaTH3aIusa
1 00001IeHNE
IpeIMETHOTO
CoJIepXKaHUS

1 OIIBITA
JEATETHLHOCTH,
npuoOpe-TEHHOTO

Obobmenne  comepkaHUs ~ KaXIOro 3
OCHOBHBIX paznenos Kypca bmukn:
MEXaHHYECKHE, TEIUIOBBIE, 3JIEKTPOMAarHUTHBIC,
KBAHTOBBIE SIBIICHUSL.

HayuHplil METOJ IO3HAHUS U €T0 peanu3anus B
(GM3UYECKUX NCCIETOBAHNUIX.

CBs3p (OM3UKN U COBPEMEHHBIX TEXHOJOTHH B

BrinmonHeHne ¢ TOMOMIBIO Tlearora yueOHbIX 3aiaHuH, TPEOYIOMMX AeMOHCTPALlUE KOMIIETEHTHOCTEH,
XapaKTepHU3yIONIUX €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTh: INPUMEHEHUS TOJNYYCHHBIX 3HAHUH I
HAyYHOTO OOBSCHEHMS (PU3NYECKHX SBICHHH B OKpY’KAaloOUled NPHUPOAE W MOBCEJHEBHON XW3HH, a
TaKXKe BBIABICHUS (U3MIECKUX OCHOB Psila COBPEMEHHBIX TEXHOJIOTHH; NMPHUMEHEHUS OCBOCHHBIX
9KCTICPUMEHTAIBHBIX YMEHHUH JISI UCCIEIOBAHUS (DU3WUECKUX SBICHWH, B TOM YHCIE JUIS TPOBEPKH
THIIOTE3 U BHISIBJICHHUS 3aKOHOMEPHOCTEH.

Pemenne THMOBHIX pacd€THBIX 3a7a4 B |—2 IEHCTBHA C OMOPOH Ha ANTOPUTM, ITPEIBAPUTEIHHO
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IIpU U3y4EeHUH
BCEro Kypca
bm3ukn

obnacTn mepenayd HHPOpPMAIMK, IHEPTETHKE,
TpaHCIOpTe

pa306paHH},H71 COBMECTHO C MeAaroroM, B TOM 4HUCJC NPCANOJararouux UCIOJIb30BaHUC (I)I/I3I/I"ICCKOI\/'I
MOJACIN U OCHOBAHHBIX HAa COACPIKAHNHU PA3JIMIHBIX Pa3ACIOB KypcCa (I)I/I3I/IKI/I.
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