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[NOACHUTEJIbHAA 3AITNCKA

[Ipumepnas paGouast mporpamMma no Gpu3MKe A1 00y4aroUUXcsl C 3aepP KKOU
ncuxuyeckoro pasButus (naiee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUs
MOATOTOBJIEHa Ha OCHOBe PDenepanbHOro TrocCyJapCTBEHHOTO 00pa30BaTeIbHOIO
cTaHjaapTa ocHOBHoro obmiero odpaszosanus (IIpukaz Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MunucrepctBoMm roctunuu Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0OO0O), IlpumepHoii
aJanTUPOBAHHON OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus OOy4YarOMIMXCA C 3aJCPKKOM TMCHUXUYECKOTO pa3BUTHUS (0A00pEeHHOU
pemrenneM ®YMO 1o o61ieMy odpazoBanmio (mpotokoit ot 18 mapra 2022 r. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), ITpumepHoit pabouel mporpaMMbl OCHOBHOTO OOIIETro
oOpa3zoBanusa 1o npeamery «®@usukay, KoHuenuuu npenogaBanus y4eOHOTO
npeamera «Puszuka» B oOpazoBaTeNbHBIX opraHu3aiusx Poccuiickoit denepaimu,
peanu3yronMX OCHOBHBIE 00lIeo0pa3oBaTelbHbIe MporpaMmbl, [IpumepHoit
IpOrpaMMbl BOCIIMTAHMS, C YYETOM pACHpelleNICHHBIX MO Kiaccam MPOBEPSIEMBIX
TpeOOBaHUM K pe3ysibTaTaM OCBOEHUsI AJTaITHPOBAHHOM OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMbl  OCHOBHOTO 001miero oOpa3oBaHHs OOydYaromuxcsi ¢ 3aJep>KKOU
NICUXUYECKOTO Pa3BUTHSL.

O61mas xapakTepucTuKa y4e0HOro npeamera « Dusnka

YueOnwiii mpeamer «®Duszukay  ABIAETCS  CHCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYUYHBIX IPEAMETOB, IOCKOJBKY (HU3UYECKUE 3aKOHBI MHUPO3JAaHUS
SBIISIIOTCSI  OCHOBOM  COZEp)KaHHS KypCOB XHMHH, OWOJOTHH, Teorpaduud M
acTpoHoMuH. DH3MKa BOOPYKAET OOYUYAIOIIMXCS HAYYHBIM METOJOM ITO3HAHMS,
MO3BOJISFOIIUM TTOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[Tpeamer MakcuMaabLHO HAIIpaBiieH Ha GOpMHUPOBAHUE HHTEPECA K MPUPOTHOMY
U COLUHUAIBHOMY MHPY, COBEPIICHCTBOBAHME IIO3HABATEIBbHOM JIEATEIBHOCTH
obyuaromuxcs ¢ 3I1P 3a cuer oBIaaeHUS MBICIUTEIHBHBIMU ONEPAIMSAMU CPAaBHCHHUS,
000011IeHNs, pa3BUTHE CTIOCOOHOCTH apryMEHTHPOBATh CBO€ MHEHHE, (POPMHUPOBAHHUE
BO3MOKHOCTEH COBMECTHOU JIEATECIBHOCTH.

N3yuenne ¢usuku crnocoOCTByeT pa3BuTHio y oOywatomuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKIMOHAIBHOW TPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh WH(OOpPMAIHMIO, TPEJCTABICHHYIO B
pa3nu4HbIX opMax. 3HAUMMOCTh IIpeaMeTa JJIsl Pa3BUTHS )KU3HCHHON KOMIIETECHIIMT
00ydJaromuXxcs 3aKIII0YaeTCS B YCBOCHUH OCHOBBI (DPU3MUECKUX 3HAHHUH, HEOOXOIMMBIX
JUIsS. TIOBCEJTHEBHOM JKM3HM; HABBIKOB 3J0pPOBOr0 MU O€30IMacHOTO IS YejIoBeKa U
OKpY’KaroIIel ero cpepl 00pasa )Ku3Hu; (POPMUPOBAHUHN PKOJIOTHUCSCKON KYIbTYPHI.

[IporpamMma oTpaskaeT cojaepkanue oO0ydeHHs mpeamery «Du3uka» ¢ ydeTom
0Cco0BIX 00pa3zoBaTeNbHBIX MOTpeOHOCTEN oOyvaromnuxcs ¢ 3I1P. OBnanenue naHHBIM
y4EOHBIM TIPEAMETOM MPEACTABIISICT ONPEACICHHYIO TPYAHOCTD JJIsI O0YJaIOMMNXCS C
3I1P. D10 cBsi3aHO ¢ 0OCOOCHHOCTIMH MBICIIUTEIIBHOM eI TEIIbHOCTH, IEPUOTNICCKUMU



KoJIcOaHUSIMHU BHUMAaHUs, MaJIbIM 00BEMOM nmamMsaTH, HEJOCTAaTOYHOCTBIO 06HICFO



3amaca 3HAHUM, NOHWKEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HHU3KUM YPOBHEM
pEYEBOTO Pa3BUTHS.

Jlist mpeonioneHust TPYIHOCTEH B M3Y4YEHUHM Y4eOHOro mnpeamera «Du3nKay
HeoOXonuMa ajanrtanus oObeMa M Xapakrepa ydyeOHOro wmarepuana K
MO3HABATEIbHBIM BO3MOXHOCTSIM JAHHOM KaTeropuum o0Oyd4aroluxcs, y4YeT HX
OCOOEHHOCTEW pa3BUTHUS: HCIIOJIb30BAHUE aAJITOPUTMOB, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0KHEHUE N3Y4aeMOI0 MaTepHaa.

JlaHHasg mnporpamMmMa KOHKPETU3UPYET COJAEpPKAHME NPEAMETHBIX TEM B
COOTBETCTBHM C TpEOOBAHUSAMHU O00pA30BATENBLHOTO CTaHAApTa, PEKOMEHIYEMYIO
NOCJIEIOBATEIbBHOCTh M3YYEHHS pa3/iesioB (DU3UKA C YYETOM MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsSI3€d, JIOTMKM Yy4eOHOro rmpoiiecca, BO3PACTHBIX U
NICUXOJOTHYeCKUX ocoOeHHocTel oOyyatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHusA, ONpelesieT MHUHUMAJIbHBIAH HAOOp ONBITOB, JIEMOHCTpaluii,
OpPOBOAMMBIX  Y4YHTeleM B Kiacce, JaOOpaTOpHbIX padOT, BBITOJHIEMBIX
00yJaromUMHCS.

Meroauueckoii OCHOBOM H3ydeHHUs Kypca «DPu3uka» Ha yPOBHE OCHOBHOIO
o01ero oOpa3oBaHus ABJISIETCS CHUCTEMHO-JEATEIbHOCTHBIN MOAXO/,
00€eCreynBaOIUi JOCTUKEHUE JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX pe3yJIbTaTOB MIOCPEACTBOM OpraHu3aluu aKTUBHOU
MO3HABATEIBHON JESATENIbHOCTH O0YYaloUIMXCs, YTO OYEHb Ba)KHO IMpU OOYYECHUU
neteit ¢ 31IP, n1s1 KOTOPBIX XapaKTEPHO CHUKEHUE MTO3HABATEIbHON aKTUBHOCTH.

Henau u 3ana4u u3yvyenus yueoOHoro npeamera «Ousukay

Obwue yenu w3ydeHus ydeOHoro mnpeamera «Du3uka» MNPEACTABICHBI B
[TpumepHoii paboueii mporpaMme OCHOBHOTO 00IIIeT0 0Opa3oBaHusI.

OCHOBHOM 11€7IbI0 00YUCHHMsSI JIETeH C 3aJepP)KKOM ICUXHYECKOTO Pa3BUTHSA HA
JAHHOM TMIpeIMETE SBIISICTCA: TMOBBIIMICHUE COIMAIBHOM ajanTalud JeTel uepes
IpUMEHEeHHE (PU3NYECKUX 3HAHUHN Ha IIPaKTHKE.

s obyuarormuxcst ¢ 3P, Tak e, Kak U )15 HOPMAaTHBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAaKOIIMX  OCHOBHYIO 00pa3oBaTEILHYIO porpaMmy,
JTOMUHHUPYIOIIEe 3HaUCHUE TPHOOPETAIOT TaKKE ye/iu, KaK:

" OCBOCHHE 3HAHHUI O METOAaX HAyYHOT'O TIO3HAHMS MMPUPOJIBI B POpPMHUpPOBAaHKE HA
ATOW OCHOBE MPEACTABICHUI 0 (PU3NIECKON KapTHHE MUPA;

" OBJIQJCHUE YMCHHUSMH TIPOBOJUTH HAOIIOJACHUS TPUPOJIHBIX  SIBJICHUMH,
OMHUCBHIBATh M 0000IaTh pe3yJbTaThl HAONIOACHUN, HMCIOJB30BAaTh IPOCTHIC
M3MEPUTEIbHBIC MPUOOPHI U1 U3YYCHHUS (GU3UUCCKHUX SBIICHHUH; MPEICTABIATh
pe3yabTaThl HAOMIOACHUH WM M3MEPEHHUM C MOMOIIBI0 TaOymi, rpad)MKoB U
BBISIBJISITH HA OTOM OCHOBE OHOMIIMPUYECKUE 3aBUCHUMOCTH; MPUMEHSATH
MTOJTyYEHHBIE 3HAHUS ISl OOBICHCHUS Pa3HOOOpa3HBIX MPUPOIHBIX SIBICHUN 1
MPOLIECCOB, MPUHIMIOB JCUCTBUS BAKHEUIIUX TEXHUYECKUX YCTPOMCTB, JJIA
peleHus: Pu3NYecKux 3aadq;

" pa3BUTHE II03HABATEJIILHBIX HWHTEPECOB, WHTEJUIEKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM, CaMOCTOSITEIBHOCTH B MIPUOOPETEHUN HOBBIX 3HAHWH, NpU
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pemieHnd  (QU3MUECKUX  3aJad W BBINOJHEHUU  SKCIEPUMEHTAJBbHBIX
MCCJIEI0BAHUN C UCIIOJIb30BAHMEM HH(POPMALMOHHBIX TEXHOJIOTUI;

" BOCHHMTAHHE YOEXKJACHHOCTH B BO3MOYKHOCTM NMO3HAHUS 3aKOHOB IPHUPOABI, B
HEO0OXOIMMOCTH Pa3yMHOT'0 UCHOJIb30BAHMS JOCTUKEHUI HAYKH U TEXHOJIOT Ul
JUISL AAJIbHEUILEro pa3BUTHS YEJIOBEUECKOro OOLIECTBA, YBAXKEHHUS K TBOpIAM
HAyKU U TE€XHHUKHU; OTHOUIEHUS K (PU3UKE KaK K 3JEMEHTY 00IleueIoBeuecKoi
KYJbTYPBI;

" JCIIOJIb30BAHUE TMOJYYCHHBIX 3HAHUN U YMEHUW JJISI PEIIeHUs MPaKTUUYEeCKUX
3a/lay TMOBCEJHEBHON »KW3HM, oOecredeHus Oe30MacCHOCTH CBOEH JKU3HH,
PaLMOHAILHOTO TPUPOAOIIONB30BAHUS U OXPaHbl OKPY>KaIOIIEH CPeIbI.
JlocTrkeHue 3TUX 1eiei 00ecrneynBaeTcsl pelieHueM ClIeAyIoIuX 3a0ay.

= 3HakoMcTBO oOywaromuxcsi ¢ 3[IP ¢ meromamu uccienoBaHus OOBEKTOB U
SIBJICHUUW TIPUPO/IBI;

" npuoOpeTeHHe 3HAHWNW O MEXaHHYECKUX, TEIUIOBBIX, DJIEKTPOMATHUTHBIX U
KBaHTOBBIX SIBICHUSX, (PU3MUECKUX BEJIMUYMHAX, XapPaKTCPU3YIOIIUX OTHU
SIBJICHUS;

» (¢opmMUpOBaHNE YMEHHUM HAOJIOAATh IPUPOIHBIE SIBJICHUS U BBITIOJIHSATH OIBITHI,
nabopaTopHbie  pabOTBl M DKCIIEPUMEHTAJbHBIE  HUCCIENOBAHUS  C
UCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX MPUOOPOB, IIUPOKO TMPUMEHSIEMBIX B
MPaKTUYECKOM KU3HH;

" OBJIQJICHUE TAKUMH MOHATHUSIMH, KaK MPUPOJHOE SBIECHUE, AMIIUPUYECKH
YCTaHOBJIEHHBIH (akT, mpobiieMa, runores3a, TEOPETUUECKUI BHIBOJI, PE3YJIbTAT
AKCHEPUMEHTAIBHON TPOBEPKH;

" [JOHMMaHHE OTJIMYMM HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HHQOpMaIuH,
[IEHHOCTH HayKH JUIsl YJOBJIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

OcoOenHocTH 0TOOpPA M aJaNITAIIMU YUeOHOr0 MaTepuaa no pusuke

OcHoBoii 00yuenust ooyuaromuxcs ¢ 3[1P Ha mpeagmeTax ecTeCTBEeHHOHAYYHOTO
LMKJIA SIBJISIETCS. PAa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX OIEpanuil (aHanus,
CUHTE3, CpaBHEHNE, 0000IIIeHNE) HA OCHOBE BHITIOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMupoBaHHME TIPHEMOB YMCTBEHHOW paOOTHI: aHaIM3 MCXOAHBIX JaHHBIX,
IJIAHUPOBAHHUE MaTepHUaa, OCYIIECTBICHUE MO3TATHOIO U UTOrOBOI'O CAMOKOHTPOJIS,
a TaKk)Ke OCYIIECTBISCTCS JIMKBUIAIMS MPOOETIOB B 3HAHUSX, 3aKPEIIJICHUE H3YYCHHOTO
Marepuala, oTpadoTKa aJrOpUTMOB, TOBTOPEHUE MPONIAEHHOr0. bonbilioe 3HaueHue
NpUAAETCd YMEHHUI0 paccka3aTh O BBIIOJHEHHOM paboTe C  MpaBHIbHBIM
yHnoTpeOJEHUEM COOTBETCTBYIOIIEH TEPMHHOJOTMU W COOJIOJICHHEM JIOTMUECKUX
cBs3el B m3nmaraemMom marepuane. Jlns oOyuarommxcs 3I1IP Ha ypoBHE OCHOBHOTO
o0miero 00pa3oBaHMs TO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMH: HEJIOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTAECIbHBIX MCUXMYECKUX MPOILIECCOB (BOCHPUSATHS, BHUMAHMUS,
MaMsITH, MBIIUICHHS), CHIDKEHHBIM YPOBEHb MHTEIUICKTYAJIbHOTO PAa3BUTHS, HUZKUN
YpOBEHb BBIMOJHEHUS! YU4EOHBIX 3a/laHUM, HU3Kas YCIEMHOCTh oOydyeHus. [loaTomy
MpU u3yyeHuu Pu3nku TpeOyeTcs LeJICHANpPaBIeHHOE UHTEIUIEKTYalIbHOE pa3BUTHE



oOyuaromuxcsa ¢ 3IIP, oTBewaromiee MX OCOOEHHOCTSM M BO3MOXKHOCTAM. Y4YeET
ocobenHocreir oOyuaromuxcs ¢ 3I[IP TpeOyer, 4TOOBI HpH H3YYEHUHU HOBOIO
Martepuaia 00a3aTeIbHO MPOUCXOIUIO MHOTOKPATHOE €r0 IOBTOPEHHUE; PAaCIIMPEHHOE
pacCMOTpEHHE TE€M M BOMNPOCOB, PACKPBIBAIOMIMX CBSA3b (DU3UKU C JKU3HBIO;
aKTyaJIn3alus NePBUYHOTO KU3HEHHOTO ONBITa 00YYarOIINXCS.

VYcBoeHue MporpaMMHOIO Marepuayiia Mo (U3MKE BbI3BIBAET OOJbIINE
3aTpyaHeHus y oOydaromuxcs ¢ 3IIP, mostomy Teopusi m3zydaercs 0e3 BBIBOJOB
CIOXHBIX (opmyn. 3anauyu, TpeOyrolre MPUMEHEHHs CIOXKHBIX MaTEMaTUYECKUX
BBIYUCIICHUN U POpMYIT, B OCOOCHHOCTH TaKUX TeM, KaK «MeXaHn4eCKOe IBIKCHUEY,
«ApxumenoBa cuia», «MexaHUYecKass OJHEpPrus», «DIEKTPUUYECKUE SBICHUSY,
«DNEeKTPOMarHUTHBIE SIBICHUS», PEIAIOTCS B KJIACCE C TIOMOUIBIO YUUTES.

Oco0oe BHMMaHHE€ MpPU H3YYCHUHM Kypca (PU3MKH yAeNseTcs MOCTaHOBKE U
OpraHu3aliy SKCIEPUMEHTa, a TaKKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXJA0M
ypOKE) KpPATKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXHO C  HCIIOJIb30BaHUEM
ANEKTPOHHON JeMOHCTpanuu). HexkoTopeie TeMbl 0053aTeNbHO JOJIKHBI BKIIIOYATH
OMOpHBIE JTa0OpaTOpHbIE pPabOTHl, KOTOPHIE pPAa3BUBAIOT YMEHHE IMOJIb30BAThCS
OpoCTEHIIMMHU  TpUOOpaMH, aHAJIW3UPOBATh IMOJYYEHHBbIE JaHHble. B CBs3M C
OCOOCHHOCTSIMM ~ TOBEJEHUST M  JesTeNbHOCTH  oOydaromuxcs ¢ 3[IP
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a COOJIIOJICHUEM TpaBUJI TEXHUKU 0€30MacHOCTU IPH MPOBEICHUM Jab0paTOPHBIX U
IPAKTUYECKUX padoT.

bonbimoe BHUMaHue npu uzydeHuu ¢Guszuku nojapoctkamu c¢ 3[1P obpamaercs
Ha OBJIAJICHHE MMM MPAKTUYECKUMHM yYMEHHUSIMU U HaBbikamu. [IpemycmarpuBaercs
yYMEHbBIIEHHE 00beMa TEOPETUUECKHX CBEJICHUN, BKIIOYEHUE OTICIBbHBIX TEM WIIU
HENbIX pa3fesioB B MaTepuaibl i 0030pHOTO, O3HAKOMUTEIBHOTO WM
dakynpTaTHBHOTO M3yueHus. IIpennaraercs ymeHbleHHE 00beMa MaTeMaTHUYECKUX
BBIUMCIICHUH 32 CUET YBEIMUEHUSI KaUeCTBEHHOT'O OMMCAHUS SIBJICHUH U MPOIIECCOB

JlocTarouHO€ KOJMYECTBO BPEMEHH OTBOJUTCS Ha PACCMOTPEHHUE TEM U
BOMPOCOB, PACKPHIBAIOMIMX CBSI3b (PU3UKK C JKU3HBIO, C TEMH SBJICHUSIMHU,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YYCHUKAM U3 UX KU3HEHHOTO OTIBITA.

MakcuManbHO  UCHOJB3YIOTCA ~ MEXIPEAMETHbIE  CBA3M C  TaKUMU
JTUCHIUIUIMHAMH, Kak reorpadus, Xwmus, Ouosorus, T.K. oOyuaromuecs ¢ 3IIP
O0COOCHHO HYXAAIOTCS B MPEMOJHECEHUH OJIHOTO M TOTO e Y4eOHOro marepuaia B
pa3IMYHBIX acleKTaX, B €ro BapbUPOBAHUU, B HEOJHOKPATHOM IOBTOPEHHH H
3aKpEIUICHUM  IIOJYYEHHBIX 3HAHUM MW  NOPaKkTUYeCKUX yMmeHu. llo3Bossis
paccMaTpuBaTh OAWMH W TOT JK€ y4eOHBIM MaTepwall C pa3HBIX TOYEK 3PCHUf,
MEXIIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JYUIIEMY OCMBICIEHHIO, 00JIe€ TPOYHOMY
3aKPEIJICHUIO MOJyYeHHBIX 3HAHUN U MTPAKTUYECKUX YMEHHM.



IIpumepHbIe BUABI AeATeabHOCTH o0yyaromuxcs ¢ 311P,
00yCJI0BJICHHBICOCOOBIMH 00pa30BaTeJIbHLIMU MOTPEOHOCTAMH H
o0ecrneyuBaKOIHe

OCMBICJICHHOE OCBOEHHeE CO/IePKAaHUM 00pa30BaHus 1o npeaMery « Pusnka»

[IpumepHas TemaTHuecKasi 1 TEPMUHOJIOTUYECKAS JIEKCHKA MO KypCy PU3HKHU
cootBercTByeT [IOOIT OOO.

Copepxanue BUIOB aAesTenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax ¢usuku
onpezensieTcss uX 0coObIMU 00pa30BaTENbHBIMU NOTpeOHOCTAMU. [ToMuMO MUPOKO
ucnoisibzyembix B ITOOIT OOO o0mux 1ist Bcex 00ydaromuxcsi BUJ0B J€ATeIbHOCTH
ClIelyeT YCWIUTh BUbI ACSATEIBHOCTH, CICLM(PUUHbBIE ISl TaHHOW KaTErOpuH JeTel,
o0ecreynBarole OCMBICIEHHOE OCBOEHUE COJIepKaHUsl 00pa30BaHusl MO MPEAMETY:
YCUJIEHHE NPEIMETHO-TIPAKTUYECKON NEeATeTbHOCTH C aKTUBHM3alMeld CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepHalia C OIMOpPOi Ha aJrOpPUTM; IOLIArOBOCTH» B MU3YUYECHHUH
MaTepHala; UCIOJIb30BAaHUE JOMOJIHUTEIbHON BU3YaIbHOM OMOPHI (CXEMBI, 111a0I0HBI,
OTOpHBIE TAOJIUIIBI); PEYEBOM OTYET O MpOIEcce U pe3yjbTaTe JeATeIbHOCTH;
BBIMIOJTHEHUE CIELUATBHBIX 3aJaHuM, O00eCHeUYHBAIOUIUX KOPPEKIHIO PEryIsIuu
y4e0HO-TI03HABATEIBHON JEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3ybTaTa.

Hns oOyuaromuxcsi ¢ 3IIP cyiecTBeHHBIM SIBISIIOTCS MPUEMbI PabOThI €
JIEKCUYECKUM MaTepuaioM 1o mnpenmery. [IpoBoauTcs crneumanbHas paboTa IO
BBEJICHUIO B AKTUBHBIM CIOBaph OOYYaAIOLIUXCA COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3y4aemble TepMUHBI BBOASTCS Ha MOJUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaIbHAs
HOJAEpAKKa, AITOPUTMBI paOOTHI C ONIPEIEICHUEM, OTIOPHBIE CXEMBI JJIS aKTyaIu3aliu
TEPMHUHOJIOTUU.

B cBs13u ¢ ocoObiMH 00pa3oBaTenbHBIMU NOTPEOHOCTIMH 00yydaromuxcs ¢ 311P,
IpY MJIAHUPOBAHUU pabOThl yUEHUKA HA YPOKE CIIEYET MPUIEPKUBATHCS CIEAYIOLUINX
MOMEHTOB:

1. [Ipu ompoce HeEOOXOAMMO: JaBaThb aJrOpPUTM OTBETA; pa3peliarhb
M0JIb30BAThCS [UIAHOM, COCTABJICHHBIM IIPHU MOJTOTOBKE JOMAIIHETO 3aJlaHus; 1aBaTh
0oJIblIe BpEMEHU TOTOBUTHCS K OTBETY Y AOCKHU; pa3peniaTh Jej1aTh peABapUTEIIbHbBIE
3aIllCH, M0JIb30BATHCS HATJIIHBIMUA TOCOOUSIMHU.

2. [To BO3MOXKHOCTH 3a7aBaTh 00YYarOIIMMCS HAaBOASILINE U YTOUHSIOLINE
BOIIPOCHI, KOTOPBIE IOMOTYT UM IOCJIEI0BATEIBHO U3JI0KUTh MaTepHall.

3. CucremMaTnyecky IpoOBEPATh YCBOEHNE MaTepraa 1o TEMaM YPOKOB, JUIs
CBOEBPEMEHHOI'0 OOHApY’KEHUs MMPOOEIIOB B MPOILIEAIEM MaTepuase.

4. B 1mpouecce wu3ydeHMs HOBOrO MaTepuajia BHHUMAaHHE YUYEHUKOB
oOpariaeTcsi Ha Haubosee CIOXKHBIE pa3enbl uzydyaeMoil Tembl. Heo6xoanmo yaiie
oOpaiaThCsi K HUM C BONPOCAMH, BBISICHSIOIIMMU MIOHMMaHUE y4eOHOro Marepuana,
CTUMYJIMPOBAThBOIPOCHI IIPU 3aTPYTHEHUSIX B YCBOEHUU HOBOI'O MaTepHala.

MecTo yuyeOHOro npeamera « ®u3uka» B y4eOHOM ILUIaAHe

B coorBerctBun ¢ ®enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001ero oOpa3oBaHus yueOHbIH npeamer «Du3nka» BXOIUT B
npeaMeTHyro o0nacte «EcTecTBeHHbIE HayKW» W SBISIETCS O00S3aTENBHBIM IS



nzydyenus. Conepxanue yueOHoro npenmera «®dusuka», NpeACTaBICHHOE B



[Ipumepnoii paboueit mnporpamme, coorBerctByer PI'OC OO0, IlpumepHoii
OCHOBHOU  00Opa3oBaTelbHON MporpaMMe OCHOBHOrO oO0miero ooOpa3oBaHus,
[IpumepHOl aganTHPOBAHHON OCHOBHOW 00pa30BaTENbHON MPOrpaMMe OCHOBHOI'O
o0111ero o6pa3oBaHus 0OOYHAIOIIUXCS C 3a1€P>KKOM MCUXUYECKOTO PAa3BUTHUS.

VYueOHsIil npenMeT ¢usuka B 7-9 knaccax peanusyercs Ha 0aze « Touku pocTay.



COLAEPXAHHUE YUHEBHOI'O IIPEJMETA «®U3UKA»

7 KIIACC

Pa3nen 1. ®dusuka u e¢ posib B NO3HAHUM OKPY:KaK0LIEero Mupa

dusuka — Hayka o npupoge. Asnenus npupoasl (MCL). Ousndeckue sBaeHus:
MEXaHUYECKUE, TEIUIOBbIC, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3Mmepenue Qusnyeckux BenuuuH. Quauueckue
npubopwi®. [loepewinocmo usmepenuil. MexIyHapOIHAsE CUCTEMA €IUHHUIL

Kak ¢u3uka u 1pyrue ecrecTBEHHbIE HAyKH U3y4aroT pupony. Ecmecmeento-
HAYUHbILL  MemooO NO3HAHUA: HaOJ00eHue, HNOCMAHO8KA HAYYHO20 80Npocd,
8bIOGUIICEHUE — 2Unome3, IKCHNEePUMeHm No nposeepke cunomes, 00vACHeHUe
Habnodaemozo sAenenus. Onucanue usuyeckux a6aeHull ¢ NOMOubI0 MOOerel.

[Ipenmet u MeToabl HUUKH.

JeMoHc T paymn®

1. MeXaHI/I‘{CCKI/Ie, TCIIOBBIC, JJICKTPUYCCKUC, MAI'HUTHBIC,
CBE€TOBBICSABIICHUS.

2. duznyeckre NpUOOPHI U MPOIeaypa MPSIMbIX U3MEPEHU N

aHaAJIOTOBBIM UIIM(GPOBBIM TPUOOPOM.
3. Onpenenenne MOrpeirHOCTH YKCIIEPUMEHTA.
dpoHTanbHble NabopaTopHbIe PaboT bl UK 3NEKTPOHHAS AEMOHC T paLus.
1. OmnpeneneHue UEHBI JEJNEHUS W3MEPUTENBHOrO Tpubdopa
(MCTIONB3YSATEXHOJIOTUUECKYIO KapTy SKCIIEPUMEHTA).
2. smepenue o0bEMa )KUIKOCTH U TBEPJIOTO Tea
3. OnpedeneHue pazmepos Manvlx mei.

Pasnen 2. [lepBoHayajibHble CBEJI€HHUSI 0 CTPOEHUM BelleCcTBA

CrpoeHue BellecTBa: aToOMbl W MOJEKYJbI, ux paszmepsl. Onvimel,
0oKa3zvleaowue OUCKpemHoe Cmpoenue euecmad.

JIBrkeHne dacTul BemiecTBa. CBs3b CKOPOCTHM JBHMXKEHHUS YacTHI[ C
Temmeparypoil. bpoyHoBckoe nBwxkenue, aubdysus. Bzaumooleticmsue uacmuy
geujecmea: NpumsdCeHue U OMmmaiKueanue.

ArperatHble COCTOSIHUSI BEILIECTBA: CHMPOEHUE 2A308, HCUOKOCMEU U MEEpOblx
(Kpucmannuyeckux) men. Bzaumocesazv meocdy ceoticmeamu eeujecme 8 pPAa3HuIX
aA2pe2amublX COCMOSAHUAX U UX AMOMHO-MOAEKVIAPHLIM cmpoeHuem. Ocobennocmu
azpez2amuuvlx COCMOAHUL 80ObL.

HemoHcTpayun?

1 MC — sniemenTHI coneprkanusl, BKIIOYAIONIME MEXKIIPEIMETHBIE CBS3H, KOTOPHIE MOIPOOHEE PACKPBITHI
BTEMAaTHYECKOM TUTAHHPOBAHMH.

2 311ech 1 asiee KypCMBOM 0003HAUYEHBI TEMBI, H3ydEeHHE KOTOPBIX POBOJUTCS B 03HAKOMHTENIBHOM Tiiane. [lenaror
CaMOCTOSITETIHHO OIPEEIsieT 00beM M3ydaeMoro MaTeprania.

% Bce Jlemonctpanmu u JlaGopaTopHble paboThI, PEICTABIEHHBIE B COIEPIKAHIH, JTOMYCKAETCs (MOXKHO) MPOBOJIUTE,
WCTIONB3Ysl HH(OPMAILIMOHHBIE 1 3JIEKTPOHHBIE TEXHOIOTHH (IM(POBEIE 00pa30BaTENbHBIE PECYPCHI).

4 311ech M nasee NPUBOUTCS PACIIMPEHHBIN TIEPEYEHb JTab0PaTOPHBIX PAGOT U ONBITOB, M3 KOTOPOTO yUHUTENb

,I[CJ'IaGTBBI60p 0 CBOEMY YCMOTPCHHUIO.



1. Ha6mronenre OpoyHOBCKOIO IBUKEHUS.
2. Ha6monenue nuddyzum.
dpoHTa/bHble NabopaTOopHbIe PAb0T bl U OMbIThI

1. Ounenka pAuameTpa aToMa METOJIOM pSAoB  (C
ucrosb3oBanueMpororpaduii).
2. OnbITHI 110 HAOJIIOACHUIO TEIJIOBOT'O PACIIUPEHUS Fa30B.

3.0nbITEl 1O OOHAPYKEHUIO JACUCTBUS CHJI MOJIEKYJSIPHOTO MPUTSKEHUS
(3N1eKTPOHHasA eMOHCT pauus).

Paznen 3. /IBukeHne ¥ B3auMoieiCTBHE TeJl

Mexanuueckoe JABUXKEHHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. Cpeousiss cxopocmv npu HepagHoOMepHoMm OsudceHuu. PacdeT mytu u
BPEMEHH JIBHKCHHUSI.

SBnenue wuHepuuH. 3axoH uHepyuu. Bzaumooleticmeue men Kkaxk npuyuHa
U3MeHeHusi ckopocmu OgudceHus meia. Macca kaxk mepa umepmHOCcmu meJa.
[TnotHOCTH BemiecTBa. C8s3b NIOMHOCIU C KOAUYECMBOM MOIEK)]l 8 eOUHUYye 00bema
geujecmaa.

Cuna Kak XapakTepucTuka B3auMojeucTBusi ten. Cuna ynmpyzocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowwto ounamomempa. SIBIEHUE TATOTCHUS U CUJIA
Tsokectd. Cuna msowcecmu Ha opyeux naawemax (MC). Bec tena. HeBecomocTs.
CnoxeHue cui, HalpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHopelcTByromas cui. Cuna
mpeHus. Tpenue cronvicenus u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).

[emoHcTpaummn®
Habmronenre MexaHU4ecKOTo ABMKCHHUS Tella.

N3mepenune CKopoCcTH MPSMOJIMHEUHOTO IBUKEHUS.
HaGmronenue siBleHus HHEPIUY.

Hab6mronenne n3sMeHeHnsi CKOPOCTH TTPU B3aUMOICHCTBUU TEJI.
CpaBHeHUE Macc 10 B3aUMOJICIICTBUIO TEIL.

CrnoxeHue cujl, HalpaBJIEHHBIX 110 OJHOU MPSMOM.

7 JleMoHcTpanus CUjibl YOIPYroCTH Ha pa3IMUHbIX MaTepUaiax.

PpoHT&/1bHbIE NabopaTOopHbIe PABOTbI Y OMbITbI,

1. Ornpenenenue CKOpOCTU PABHOMEPHOTO JIBUKEHUS (IIapyKa B
KHUJIKOCTH,MOJICITH JIEKTPUICCKOT0 aBTOMOOWIIS U T. 11.) (3/IEKTPOHHasA
AeMOHCT pauus).

ok whE

2. Onpenenenue cpeHeld CKOPOCTH CKOJIbXKEHUSI OpycKa Wiu
IapyKa MOHAKIOHHOW MJIIOCKOCTH.

3. OrnpeneneHue mMIOTHOCTU TBEPAOTO Tea.

4, OnbIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD PACTSIKEHUS
(medopmarum)mpy>KUHBI OT TPUITOKEHHON CHJIBL.

d. OnbIThL, TIEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS

CKOJIBKCHHA OTBCCA TCJIA U XapPaKTCpPa COIMPHUKACAIOIMNXCA HOBerHOCTeﬁ.

Paznen 4. /laBjieHue TBEPABIX TeJl, KMIAKOCTEH U ra3oB
HaBnenue. Cnocodvl ymeHvuleHus u yseiuuenus oaeieHus. Jlasnenue easa.



3asucumocms Oasnenus eaza om obvema, memnepamypwi. llepedaua oasnenus



MeEpObiMU menamu, sHcuokocmamu u eazamu. 3axou Ilackana. [Ineemamuueckue
Mawunsl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT rryouHbl. Coobwarowuecs cocyoul.
T'uopasnuueckue mexanuzmoi.

Atmocepa 3emuin u atMmocdepHoe naBieHHE. [Ipuyunbl CyUWecmeosanus
8030yuHou obonrouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgpeprozo
oasnenus. 3asucumocms ammocpepHo2o 0asnenus om 8blCOmvl HAO YPOBHEM MOPAL.
LIpubopul Ons usmeperuss ammocgepHoco 0asieHus.

Heticmaue oicuokocmu u 2a3a Ha NOSPysceHHoe 6 HUX mesio. BeITamkuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. llnasanue men. Bozoyxonnasanue.

JeMoHCcT payum

1. 3aBHCHMOCTb JJaBJICHUS ra3a OT TEMIIEPATYPHI.

2 [lepenava gaBieHUs )KUIKOCTHIO M TA30M.

3 CooOwaroiuecs cocyasl.

4, I'mapaBnudeckuii mpecc.

5 [IposiBneHue AeiicTBHsI aTMOC(EPHOTO JABICHHS.

6. 3aBHCHMOCTH BBITAIKUBAIOIICH CHITBI OT 00bEMa MOTPYKECHHON
YacTUTENA U TUIOTHOCTH YKHJIKOCTH.

7.  PaBeHCTBO BBITAJIKUBAIOIICH CHIIBI BECY BHITECHEHHOM KHUIKOCTH.

8. YcoBue TutaBaHus TEN: IJIaBAHUE WM MOTPY)KEHUE TEll B

3aBUCUMOCTHOT COOTHOIIIEHHS IUIOTHOCTEHN Teya U KHUAKOCTHU.
®poHTaNbHbIe 1abopaTOopHbIe PpaboThbl M OMNbITbI

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00beMa
NOTPY>KEHHOMB KUJIKOCTh YaCTU TENA.
2. Onpenenenue BHITAIKUBAIOIIEH CHJIBI, JEUCTBYIOIIEH Ha
TEJ0,OTPYKEHHOE B )KUIAKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CHUIIBI,
JIEVCTBYIOIIECH HATEJIO B )KUAKOCTH, OT MACCHI TeJIa.
4, OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIIKUBAIOLIEH CHUJIBI,

JEHCTBYIOIIEH Ha TEJIO B )KMIKOCTH, OT 00béMa MOTPYKEHHOM B JKHJIKOCTh YaCTH TeJla
1 OT INIOTHOCTH JKHJIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE  JIOJKHU
Y OIpeJIeSICHUE €¢ rPy30M0ABEMHOCTH.

Pa3jnen 5. PaboTra n MOIIHOCTDH. DHeprus

Mexanndeckasi pabota. MOIITHOCTb.

IIpocThie MexaHM3MBbI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [Ipasuno
pasnogecus puruaza. llpumenenue npaguna pasnogecusi pviuaza K O10K)y. «3010moe
npasunoy» mexanuxu. KIIJ] mpocTteix mexaHu3moB. [IpocTbie MeXxaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass sHeprusi. Kunemuueckasi U HOMEHYUAIbHAS  DHEP2UsL.
lIpespawenue o0no2o 6uda mexanuueckou sHepeuu 6 Opy2ou. 3aKOH COXPaHECHHS
SHEPIUH B MEXaHUKE.

JemMoHCcT payum

1. [TpuMepbl NPOCTHIX MEXaHU3MOB.



®dpoHT aNbHbIe NabopaTopHbIE3PaboT bl M OMNbITbI*

1. Onpenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JIBHXKCHUU
TEJIANI0 TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. N3mepenne KII/J HAKJIOHHOM ILIOCKOCTH

(3NeKTpPOHHaAAEMOHC T paums).

4. M3ydeHne 3aKOHA COXpaHCHHUS MEXaHH4YeCKO# sHepruu (31eKTPOHHasA
AeMOHCT pauus).
8 KJIACC

Pa3nen 6. TenioBble siBJIeHUsI

OcHOBHble  NONOJHCEHU  MOJIEKYIAPHO-KUHEMUYEeCKoU meopuu  CMmpoeHust
sewecmea. Macca u paszmepvi amomos u monexyi. Onvlmel, NOOMEeEpPICOAOUIUE
OCHOBHbLE NOJIOHCEHUS MOJIEKYIAPHO-KUHEMUYeCKOU meopul.

Mopaenu TBEpAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucmannuueckue u amopguoie mena. ObvscheHue c8olicms 2azo8, dHcuokocmeu u
MeEpobIX Mmel HA OCHOBE NONONCEHUl MONEKYIAPHO-KUHEMUYecKou meopuu.
CmauuBaHue u kanuiisaphsie aenenus. Tennosoe pacuupenue u cocamue.

Temneparypa. Céa3e memnepamypvl cO CKOpOCMbIO MENI08020 OBUNHCEHUS
yacmuy.

Buyrtpennsii  sHeprua. CnocoOvl  usmMeHeHusi  6HYMpEHHeU  SHepeUuu:
menionepeoada u cogepuieHue pabomol. Buoel menionepedauu: menionposooHocmo,
KOHBEKYUsl, U3TYUeHUe.

KommaecTBo TemnoTel. Yoenvnas mennoémxocms eewecmsa. Tennooomen u
menogoe pagHogecue. YpasHenue menio8oco 6aianca.

IInasnenue u omeepoesanue Kpucmaiiuieckux eewecms. Yoenvnas menioma
naaenenus. Ilapoodpazosanue u konoencayus. Ucnapenue (MC). Kunenune. Yoenvnas
menjioma  napooopazoéanus.  3A8UCUMOCbL — MeMNnepamypvl — KUNeHus  om
ammocgeproco dasnenus. Braxcnocmo 6030yxa.

DHeprus TOILUIUBA. YOenbHas menioma c2opanusi.

Ipunyuner pabomsr mennosvix osucamenei. KIIJ[ mennosoeo oOsucamens.
Tennosvle oguecamenu u 3awuma oxkpyxcaroueu cpeowt (MC).

3axon coxpanenus u npespawjeHus snepuu ¢ menaogvix npoyeccax (MC).

JeMoHCTpauymn

1. Habmronenrie 6poyHOBCKOTO JTBHIKEHUSI.

2. Ha6monenne nuddysnum.

3. HabGmoneHne ssBieHU CMauyuBaHUS U KalTWJIIPHBIX SIBICHUH.

4, HaGmroenre TenaoBoro pacmpeHus Tell.

d. N3meHeHne naBieHus raza npu U3MEHEHUU 00bEMa M HarpeBaHUU
WITHOXJIAXKICHUH.

6. [IpaBuiia u3MepeHus: TEMIEPATYPHI.

1. Bunpl Teruionepenaum.

8. OxutaxkieHue Mpu COBEPIICHUU PabOTHI.



Q. HarpeBanue nipu coBepiieHUM padoThl BHEITHUMU CUIIAMH.
10. CpaBHeHHE TEMIOEMKOCTEH pa3IuyYHbIX BELIECTB.

11. HaGmroneHue KUIEHHUS.

12. HaOGnroaeHue nocTOSHCTBA TEMIIEPATYPhI IPH TUIABICHUH.
13.  Mopaenu TEmIOBBIX IBUTaTeNeH.

dpoHTa/bHbIe NabopaTOopPHbIe PAbOT bl U OMbIThI

1. OnbITEL TI0 OOHAPYKEHUIO TEUCTBUS CHUJI MOJICKYJISIPHOTO MPUTSHKEHUS
(3neKTpPOHHas AeMOHCT pauus).

2. OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM MJIU caxapa.

3. OnbITEl IO HAOIOJIEHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEH UTBEPABIX TEJ.

4. OrnpeneneHue AaBiIeHUs BO3ayxa B OAJIJIOHE IIMPHUIIA.

5. OMBITHI, TIEMOHCTPUPYIOIINUE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT
eroo0bEMa ¥ HarpeBaHus WM OXJIaXKICHUS.

6. HaGmronenne n3MeHeHUs: BHYTPEHHEW DHEPTUM Teia B
pe3yibpTaTeTeruionepeayu u paboThl BHEIIHUX CHII.

7. UccnenoBanue sBiIeHUS TEIIOOOMEHA MPU CMENTMBAHUHU
XOJIOHOM HUTOPSAYEH BOJBI.

8. HccnenoBanue npoiiecca UCIapeHUsL.

0. OmnpeeneHne OTHOCUTETLHON BIQKHOCTH BO3/TyXa.

10.  Ompeoenenue yoenvbHOU Meniomol NIAGNeHUS TbOd.

Pazgen 7. DinekTpuyeckue 1 MAarHUTHHIE SIBJICHUS

Onekmpuzayuss men. JIBa poja 3JEKTpUUECKUX 3apsaoB. B3aumopelicTBue
3apsHKEHHBIX TETT.

Onektpuueckoe mone. Ilpunyun cynepnosuyuu 21eKmpuyeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexmpuueckux 3apsoos. DiemeHmapHuill 31eKmpuieckutl 3apso.
Cmpoenue amoma. IIpOBOTHUKY U AUDIEKTPUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTO
3apsaa.

DNEeKTpUUecKud TOK. VYcnosusi cywecmeoganusi 21eKmpuuyecko2o moxa.
HNcTouyHMKM TMOCTOSSHHOTO ToKa. JIeHCTBUS AIEKTPUYECKOrO ToKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DNIeKMpudecKuil mox 8 HCUOKOCHAX U 2a3aX.

PaGota u MOIIHOCTH DBJIEKTPUYECKOTO TOKa. 3axou Jcoyrns—Jllenya.
Onekmpuueckue yenu u nompeoumenu dJIeKMPUUECKOl dHepauu 6 Oblmy.
Onektpuueckas 1enb. Cuna Toka. DinekTpuyeckoe HampsikeHue. ConpoTUBIECHHE
MPOBOJIHUKA. YOenvHoe conpomusnenue sewecmea. 3akon OMa JJis ydacTKa IIETH.
[locnenoBaTenbHOEe W MapallieIbHOE COEIUHEHHE MPOBOAHUKOB. Kopomkoe
3aMbIKAHUe.

[TocTostHHBIE MarHUTHL. B3auMonelcTBHE MOCTOSIHHBIX MarHuToB. Maznumnoe
none. Maecnumnoe none 3emnu u e2o 3nauenue 0 Hcuznu Ha 3emne. Onvim Ipcmeoa.
Maenummnoe none snekmpuueckoeo moxa. llpumenenue 31eKmpomazHumMo8 6 mexHuxe.
eticmeue maznHumno2o noss Ha NPOBOOHUK C MOKOM. DIeKmpoosueamels



nocmosnHo2o moka. Hcnonvzoganue snekmpoogueameneti 8 MeXHUYEeCKUx ycm-
poucCmeax u Ha mpaHcnopme.

Onvimul @apades. AHenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noyueHus 31eKmpuieckou dHepeuu. IAeKTPOCTaHIUN
Ha BO30OHOBJIIEMBIX UCTOYHUKAX YHEPTHUH.

JemMoHCcT payum

© © N Ok~ wDdE

DIIeKTpU3alus Te.

JIBa poa 3JIEKTPUYECKUX 3aPAIOB U B3AUMOJACHCTBUE 3apSIKEHHBIX TEI.
Y CTpONCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuyecKas HHAYKLIHS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsIA0B.

[IpoBOAHUKH U AUDIIEKTPUKH.

MopaennpoBaHUE CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSSHHOTO TOKA.

JIelicTBUS DIIEKTPUYECKOTO TOKA.

10.  DJNEKTPUYECKHUI TOK B KHIKOCTH.

11.  T'a30BBIM pa3ps.

12.  M3MepeHue CUJIbl TOKa aMIIEPMETPOM.

13.  M3MepeHue 3IeKTPUYECKOTO HAMIPSXKEHUSI BOJIbTMETPOM.

14.  PeocTaT u Mara3uH CONMPOTUBIICHUH.

15.  BzamMmojaencTBHE MOCTOSHHBIX MATHUTOB.

16.  MogaenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TIOJIFOCOB MarHuTa.

17.  MogaenupoBaHre MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19.  MarauTHOE 1oJi€ TOKa. DJIEKTPOMArHHUT.

20. JlercTBME MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

21.  DJaeKTpoJBUTATENIb TOCTOSHHOTO TOKA.

22. HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

23. OnbiThl Dapajes.

24, 3aBUCUMOCTh HAIlpaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIOBUM
€rOBO3HHKHOBCHHS.

25.  DJeKTporeHepaTop MOCTOSHHOTO TOKA.

®poHTa/bHble abopaTopHble PaboTbl M ONbITb!

1. OneiThl MO HAONIONCHUIO DJIEKTPU3ALMHK TEI WHIYKIUCH U
IPUCONPUKOCHOBEHUH.

2. HccnenoBanne neHCTBUSA DICKTPUYECKOTO OIS HA MTPOBOTHUKH
UTUDJICKTPUKH.

3. COopxka u mpoBepka paboThI SJIECKTPUIECKOH IETTH MOCTOSHHOTO TOKA.

4. N3mepeHune u peryaupoBaHue CHIIbI TOKA.

5. N3mepenune u perynrpoBaHne HAMIPSKCHUS.

6. Hccnedosanue 3a6ucumocmu cuibl moka, uoywe2o uepes pesucmop,

omconpomuejlieHUus peucmopa U HAnpAMNCEeHUsl Ha pe3ucnope.



7. Ol’lblmbl, OeMOHcmpupyiou;ue 3a6UCUMOCNTb JJIEKNIpU4eCcKoco
cConpomueslerusl l’lpOG’OOHuKCl om ezco 0]1qu1, nﬂomadu nonepevHoco ced4erusd u
mamepuana.

8. IIposepka npasuna cnodiceHus HaANPANCeHUll npu NoC1e008ameIbHOM
COeOUHeHUU 08YX Pe3UCMOPO8.

9. IIposepka npasuna 0nsa cuivl MoKa nNpu NAPALIEbHOM COeOUHEHUU
Pe3UCMOPO8.

10.  Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OmnpeneneHne MOITHOCTH JJICKTPUYECKOTO TOKA, BBIICIIEMON Ha
pe3ucTope.

12. HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JaMIIOuKYy,

OT HANPSHKEHUS HA HEW.

13.  HccnepoBaHr€ MarHUTHOTO B3AMMOJIEHCTBHS MOCTOSSHHBIX MATHUTOB.

14. N3ydyeHne MarHUTHOrO TMOJg TOCTOSSHHBIX MArHUTOB TIPU  HX
O0OBEIUHEHUY U PA3/CIICHUN.

15.  HccnepoBaHue AEHUCTBHS DJIEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

16. OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbl TOKA M HAIIPAaBJIEHUS TOKA B KaTyLIKE.

17.  W3yuyeHue AeHCTBHS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

18.  U3yuenue pabomul 21eKkmpooguecames.

19.  WMsmepenue KIIJl a5exkTpoaBUraTeibHOM YCTaHOBKH.

20. OnpITEl MO KCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHOMN
UHIYKIHAW:UCCIEA0BAHNE U3MEHEHHI 3HAUCHHS U HAIIPaBJIEHUS MHIYKIIMOHHOTO
TOKaA.

9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJIeHUS

Mexannyeckoe JBHKeHHWE. MarepuanibHas Touka. (CuctemMa oTcueTa.
OTHOCHUTENFHOCTh MEXaHMYECKOrO0 JBWKEHHA. PaBHOMepHOE MPSMOJIMHEWHOE
nBuxeHue. Hepasnomepnoe npamonuneiinoe osudicenue. CpemHsis u MeHOB8eHHAs
CKOPOCMb meid NPU HePAGHOMEPHOM OBUINCEHUL.

VYckopenue. PagHnoyckopennoe npsamonunetinoe osudcerue. (CBOOOAHOE
nagenue. Onvimol I anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumensroe yckoperue.

ITepsriit 3akoH HproroHa. Bropoit 3akon Herorona. Tpetuit 3akon Herotona.
lpunyun cynepnosuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi: cuia mpeHus CKOAbHCeHUs, CUld
MpeHUsi NOKOSl, Opyaue 8UObl MpPeHUsL.

Cunia TSKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOIHOTO
najenus. Jeuoswcenue nianem eokpye Conanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmo u nepezpysxu.

PaBHOBecue martepuaibHOU TOUYKH. AOGcontromuo meepooe meno. Pasnosecue
Meep0o020 mena ¢ 3aKpenieHHou ocvio epaujenus. MOMEHT cuibl. [lenmp masxcecmu.



Nmnynec Tena. Hsmenenue umnynvca. Mmnynoc cunvi. 3aKOH COXpPaHEHUSA
umiyibsca. PeaktuHoe npmxkenue (MC).

Mexanunueckasi pabota u MOIIHOCTh. PaboTa cui TSXKEeCTH, ynpy2ocmu, mpeHus..
Cesa3b aHepeuu u pabomoul. lloTeHIManbHas DdSHEpPrus TeNa, MOAHSATOTO Hal
MIOBEPXHOCTBIO 3eMIIH. [lomenyuanvras snepeusi coicamou npyircunvl. Kunetnueckas
sHeprud. Teopema o Kumemuyeckou dSHepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHU.

JemMoHCcT payum

1. HaGroiearie MeXaHU4IEeCKOTO JIBIYKCHHS TEJ1a OTHOCUTEIHHO Pa3HbIX
TEI0TCUCTA.

2. CpaBHEHHUE ITyTeH B TPACKTOPHI IBYXKCHUS OJTHOTO U TOTO JKE
TEJTA0THOCUTENIPHO Pa3HBIX TEJl OTCUCTA.

3. N3mepeHne CKOPOCTH B YCKOPECHHMSI TPSMOJIMHEHHOTO JIBUYKCHUS.

4, HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JIBH)KCHHUS.

5. HaGmronenne nBr>keHuUs TeIa Mo OKpy>KHOCTH.

6. HaOroieHrie MEXaHWUYECKUX SIBJICHUH, MPOUCXOJSANINX B CHUCTEME

orcucta «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl TeJla U JIEUCTBYIONIEH HA HETO
CHUTHL.

8. HaGmronenne paBeHCTBA CUJT IPU B3aUMOJICHCTBUU TE.

9. N3MeHeHune Beca Tefna npyu YCKOPEHHOM JABUKCHUMU.

10. Ilepemaua ummnynbca MpU B3aUMOJACHCTBUH TEII.
11. IIpeoOpa3oBaHus SHEPTUU PU B3aUMOJICHUCTBUH TEI.
12. CoxpaHeHue UMIyJIbCa MPU HEYTIPYTOM B3aUMOICHCTBUU.
13. CoxpaHeHue UMITyJIbca IPH a0COIOTHO YIIPYTrOM B3aUMOJCHCTBUU.
14. HabGmroneHue peakTHBHOTO JIBHYKCHUS.
15. CoxpaHeHue MEXaHUYECKOW YHEPTHH IMPU CBOOOTHOM A CHHUU.
16. CoxpaneHnue MEXaHMYECKOM DSHEPruM Npu JBWXKCHUU Teja
noj
JNEUCTBUEM IPYKUHBL.
®poHTabHble NabopaTopHble PaboTbl M ONbITbI

1. Koncmpyuposanue mpaxma 015 pazeona u oanvHeuieco
PABHOMEPHO200BUNCEHUS ULAPUKA UTIU MENEeHCKU.

2. Onpenenenue cpeaHeld CKOPOCTH CKOJIbKEHUsI OpycKa WU
JBUKEHUSIIIAPUKA MO HAKIIOHHOM MJIOCKOCTH.

3. Ornpenenenue ycKOpeHus Teja Mpyu paBHOYCKOPEHHOM
JBUKEHUH OHAKIIOHHOM MJIOCKOCTH.

4, HccnenoBanne 3aBUCMMOCTUA MyTH OT BPEMEHH TPHU
PAaBHOYCKOPEHHOM/IBUKEHUU 0€3 HauallbHOW CKOPOCTH.

d. UccnenoBanne 3aBUCHUMOCTH CHUJIbI TPEHHUS CKOJBXKEHHUS OT

CUJIBIHOPMAJIBHOTO J1aBJICHUSI.
6. Omnpenenenue k03 PUIMEHTa TPEHUS CKOIbKEHUS.
7. Ornpenenenue KECTKOCTU MPY>KUHBI.



8. Onpenenenue padOThI CUIIBI TPEHHS TPU PABHOMEPHOM JIBUKEHUU
TEJIarno TOPU30HTAIBHOIN MTOBEPXHOCTH.
9. Onpenenenue pabOThl CHIIBI  yOPYTOCTH TpPU  MOIBEME
rpy3ac UCTOIb30BAHUEM HEMOIBIKHOTO U MOJBIKHOTO OJIOKOB.
10. U3yueHue 3aKkOHA COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexanuveckue Koj1e0aHUs U BOJTHBI

KonebarensHoe nBuxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUM: mepuo,
4acToTa, aMIuIuTyna. Mamemamuueckuti u npyscunuvil masmuuxu. Ilpespawenue
SHepauU Npu Ko1ebamenbHOM O8UNCEHUU.

3aryxatomue kojiebanus. BeinyKneHHbie konebanus. Pezonanc.

Mexannueckue BoJIHBI. CBOHCTBA MEXaHMYECKUX BOJH. [IpodonbHble U
nonepeuHvle 80JHbl. [MUHA BOJIHbL U CKOPOCMb e€ pacnpocmpanenusi. Mexanuueckue
80/IHbL 8 MEEPOOM meite, celicmuyeckue eoanvl (MC).

3ByK. I pomkocme 38yka u evicoma mona. Ompadsxcenue 38yka. HUngpaseyx u
VIbMPA3eyK.

JemMoHCcT paumm

1. HaOmronenue koaebaHuii TeI MO JEUCTBUEM CHIIBI TSHKECTH U
CUJIBIYIIPYTOCTH.

2. HaGmonenue kosiebanuii rpy3a Ha HUTU U HA TIPYXKUHE.

3. HaGmroeHre BIHYKIEHHBIX KOJIeOaHUH 1 pe30HaHca.

4, PacnipocTpaneHnue npo10JbHBIX U MONEPEUYHBIX BOJH.

5. HaGmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YACTOTHI.

6. AKYCTHUYECKUM pE30HAHC.

®poHTaNbHble abopaTopHble PaboTbl M OMNbITbI

1. OmpeneneHue dYacToThl M IepuoAa KoJieOaHMA

MaTeMaTHYeCKOTOMasITHUKA.

2. OmnpeneneHue 4acTOTHl M MEepHUoJia KoleOaHui MPY>KMHHOTO MasTHUKA
(3NeKTPOHHas eMOHCT pauus).

3. HccenenoBanue 3aBUCUMOCTH TTepHo/1a KoJIeOaHUM TTOIBEIIIEHHOTO K
HUTUTPY3a OT AJIUHBI HUTH.

4, HccnenoBanne  3aBUCUMOCTH — Tepuoda  KojeOaHUU

NPYy>KHHHOTOMAasITHUKA OT MacChl rpy3a (3/1eKTPOHHAsA
AeMOHCT pauus).

5. [IpoBepka HE3aBUCHMOCTH MEpHOIa KoJieOaHu# Tpy3a,
MMOJBEIIEHHOIO KHUTH, OT MaCCHhI Ipy3a.
6. OnbIThl, JI€MOHCTPUPYIOLIHE 3aBUCHUMOCTH  IEpuoja
KOJICOAaHUUTIPY>KHHHOTO MassTHUKA OT MACCHI TPy3a M JKECTKOCTH
MPYKUHBL.
7. N3mepenue  yckopeHHsi  CBOOOJHOrO  MajeHUs

(aneKTpoHHasA4eMOHCT pauus).

Pa3nen 10. DneKkTpOMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE  ToJe.  ODJEKTpOMarHutHele  BOnHBL.  (Ceoticmea



IJIEKMPOMACHUNIHBLX  BOJIH. HlIxana INNEKMPOMACHUMHDBIX  60JIH. Hcnonvzosanue
IJIEKMPOMACHUNIHBLX 60JIH 0151 COMOBOIU CBA3U.



DnekTpoMaruuTHas npupoaa cera. CKopocTh cBeTa. BonHOBBIE CBOWCTBa
CBeTa

JemoHCcT payum

1. CBolicTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

®poHTa/bHbIe NabopaTopHble® paboTbl 1 ONbITbI*

1. N3yyeHue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBIO

MOOUIBHOTO TenedoHa.

Pasnen 11. CBeToBble IBJI€HUSA

JIyueBast Monenb cBeta. ICTOUHUKH cBeTa. [Ipamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwei. OTpaxeHnue cBeta. [Liockoe 3epkano. 3akow
ompasicenus ceema.

IIpenomsienne cBera. 3akOH TMpeIOMIIEHUs CBeTa. [lonnoe 6HympeHnee
ompadcenue ceema. HMcnonv3oganue NOJIHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYeCKUx c6emogooax.

Jlunza. Xona mayueit B gauH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bauzopyxocms u
0a1bHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnekmp. Onvimul Hvtomona. Croowcenue
CHeKMPAIbHbIX YBEMO8.

JeMoHCT paumn
[IpssMOMHEWHOE pacIIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHH B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop mydelt B coOuparomiei JuH3e.

XoJ1 JIydeu B pacCEerBaIOIIEH JTUH3E.

[Tony4yenne n300paskeHM ¢ TOMOIIBIO JTHH3.

[TpunHIun nefictBus oToamnmapata, MUKPOCKOTIA U TEIECKOTIA.
0. Mopuens rnasa.

1. PasznoxeHue 6enoro cBera B CIEKT).

12. Tlomydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX IIBETOB.
®poHTabHble abopaTopHble PaboTbl M ONbITb!

RHRBROoOo~NOoO O~ E

1. HccnenoBanne 3aBUCMMOCTH YIJia OTPa)KEHUSI CBETOBOTO Jydya OT
yrianaaeHusl.

2. N3yuyenune xapakTepUCTHK N300paKEHUS TTPEIMETA B TIIOCKOM 3epKalie.

3. UccnenoBanne 3aBUCUMOCTH yTJia IPEJIOMIICHHS CBETOBOTO Jiy4a OT
yrianajeHusi Ha FPaHulE «BO3TyX—CTEKIIO».

4. [Tonyuenue n3o0paxxeHuil ¢ MOMOIIBIO COOUPAIOIIEH JIMH3HI.

5. Onpenenenue GOKYCHOTO PACCTOSHUS M ONITUYECKOU CHJTBI

coOuparomeianH3bI (3/IEKTPOHHAA AeMOHCTpauus).



6. OnbITI 1O pa3NoKEHUI0 Oeoro CBeTa B CHEKTP
(3NeKTPOHHAs AEMOHC T paLmsl).

7. OnpITHl 110 BOCHPUATHIO LIBETA NPEIMETOB MPU UX HAOJIOJECHUH 4Yepe3
LIBETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBantoBble siBjieHUS

Onvimul Pezepghopoa w nnanetrapHas Mojeib aromMa. Mojnenbs atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmul.

PanunoakTuBHOCTh. Anvgha-, bema- u eamma-uznydenus. CTpOCHUE aTOMHOTO
anapa. Hyxnonuas mooens amomuozco sopa. Mzomonwi. Paouoaxmugnsie npespaujerus.
Ilepuoo nonypacnaoa amommwix s0ep.

SnepHble peakiuy. 3aKOHBI COXPAHCHHSI 3apsSI0BOTO W MacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Ucmounuru snepeuu Coanya u 36¢30 (MC).

Snepuas SHepreTuKa. Jleticmeuss paouoaKxmueHvlx U3JIYy4eHutl Ha

arcusvieopeanusmvl (MC).

JemMoHcT paumm
CIHeKTpbl U3 TyYeHUS U ITOTIJIOMICHHUS.

CIeKTphI pa3JINYHBIX Ta30B.

CnekTtp Bomopoaa.

Habmonenue TpexoB B kamepe BuibcoHa.

Pabora cuéTurka HOHM3UPYIONINX U3TyUCHUH.

Perucrparust n3mydeHus MpupoOIHBIX MUHEPATIOB U ITPOTyKTOB.

CDpOHTaanble nabopaTopHble PaboTbl N OMbIThl

1. HccrienoBanre TPEKOB: MU3MEPEHUE SHEPTUU YACTHIIBI 110
TopMo3HOMYTyTH (110 (hoTorpadusim) (3N1EKTPOHHAA AeMOHCT pauus).

2.  Hsmepenue paaroaktuBHOro ¢oHa (3N1eKTPOHHAA AeMOHCT pauus).

oo

IHoBTOPHUTENBHO-0000 1A IIUIT MOYJIb

[ToBTOpHUTENHEHO-0000IIAIONTUI MOYITh IPEIHA3HAYCH I CUCTEMAaTU3alluu U
0000ITIeHNS MPEIMETHOTO COJICPIKAHUS M ONBITA ICSITEIIBHOCTH, MPUOOPETEHHOTO MPHU
M3YYEHUH BCETro Kypca (QU3HKH.

[Ipu m3ydeHUM AAHHOTO MOMIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JESITETbHOCTH, HA OCHOBE KOTOPBIX O0ECTEUMBAETCS MOCTHKCHUE MPEIAMETHBIX U
MeTaIpeJIMETHBIX IUIAHUPYEMBIX Pe3yIbTaTOB 00yUueHUs, HOPMHUPYETCS €CTECTBEHHO-
Hay4YHas TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB UCCIICOBAHUS SIBICHUHN MTPUPOIBI
U TEXHUKH, OBIIAJICHUE YMEHUAMH OOBACHITh (DU3MYECKUE SIBICHHS, MPUMEHSS
MOJIyYCHHBIC 3HAHWS, pemarh 3aJadd, B TOM YHCIE€ KA4YeCTBCHHBICE W
AKCIIEPUMEHTATBHBIC.

[TpuHIIMTIHATBHO AESITEIFHOCTHBIA XapaKTep MaHHOTO pasjielia pean3yeTcs 3a
CYET TOTO, UTO YYaIIUeCcs BBIOIHSIOT 3aJJaHuUs, B KOTOPBIX UM TPE/IIaraeTcs:

" Ha OCHOBE TIOJYYCHHBIX 3HAHWH pacmo3HaBaTb ¥ HAYYHO OOBICHATH

(du3nyueckue SBICHUS B OKPY KaIOIIEH TPUPOIE U TIOBCETHEBHOM KU3HU;

" HCIIOJB30BATH IIOJ PYKOBOJICTBOM IICAarora Hay4HbIC MCTOABI MCCJICIOBAHUA
(1)I/ISI/II-IGCKI/IX HBJ’IGHHﬁ, B TOM 4YHUCJIC OJIA IIPOBCPKH I'MIIOTC3 U IMOJTYUCHUA



TEOPETUUYECKUX BBIBOJIOB;

" OOBSICHATH C OMOPOWM HA JUJAKTUYECKHN MaTepuan Mocje OOCYXKACHUs ¢
MeJJaroroM Hay4yHbIE OCHOBBI HanbOoJee BaXKHBIX JTOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MPAKTUYECKOTO  MCIOJIb30BAaHUSA  Pa3JIMYHBIX
HWCTOYHMKOB YHEPrMM HAa OCHOBE 3aKOHA NIPEBPALICHUS U COXPAHEHUsA BCEX
M3BECTHBIX BUJIOB SHEPTUMU.

Kaxnas n3 Tem 1aHHOTO pa3ziena BKIYAET SKCIEPUMEHTAIBLHOE UCCIIEI0BAHUE
00001mIaroIero xapakTepa Ha YCMOTpPEHHE Ieaarora W npu ero mnomomu. Paspen
3aBepIIacTCsl MPOBEJCHUEM JUArHOCTHYECKOM U OIEHOYHOM paboThl 3a Kypce
OCHOBHOM HIKOJIBI.



IVNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YYEBHOI'O ITIPEJIMETA
«OU3NKA» HA YPOBHE OCHOBHOI'O OBILIETI'O ObPA3OBAHIA

B uenom pesynbratel ocBoeHusi obyyaromumucsa ¢ 3[IP yuebHoro mpenmera
«®Pu3uKa» AOKHBI COBMANATh C pe3yjbTaTaMU MPUMEPHON padoueil mporpamMmbl
OCHOBHOT0 00111eT0 00pa30BaHUsI.

Haubonee 3HauuMbIMU SBASIOTCA:

JIMUYHOCTHBIE PE3YJIBTATDI:

MOTHBAIIMS K 00yUEHHUIO U TIeJICHAIIPABICHHOM MTO3HABATEILHOM JIESITEIIbHOCTH;
yYCTAaHOBKA HA OCMBICJICHUE JIMYHOT'O OMbITa, HAONIOACHUN 3a (PU3UUYECKUMHU
AKCTIIEPUMEHTAMH;
yCTaHOBKA Ha OCMBICJICHUE PE3yJIbTATOB HAOIIOICHU 3a TPUPOTHBIMU
UTEXHOTCHHBIMH SIBIICHUSIMU C TIO3UIINKN (PU3UIECKUX 3aKOHOB;
CIIOCOOHOCTh OIIEHUBATh MPOUCXOJAIINE WU3MEHCHHS U HX
NoCJIeICTBUS; )OPMYJIUPOBATH U OILICHUBATH PUCKHU, (HOPMUPOBATH OTIBIT;
MOBBIIICHUE YpPOBHS  CBOEH  KOMIIETEHTHOCTH  4Yepe3
MPaKTUYECKYIOAEATETLHOCTD (IIPU COBMECTHOM
BBITIOJIHEHUH J1a00PATOPHBIX MPAKTHYECKUX PAabOT); yMEHNE pa3IudaTh yYICOHBIC
CUTYyallH, B KOTOpbIX ydamuiica ¢ 3IIP moxer
NENCTBOBATh CAMOCTOATENIBHO, W CHUTYallMd, TAE€ CIEAyeT BOCIOJIb30BAThCS
CIpaBOYHOI MH(OpPMAIIMEN U APYTUMH BCTIOMOTaTeIbHBIMU CPEACTBAMU;
CIIOCOOHOCTh MPUHUMATh PEIIEHUE B )KU3HEHHON CUTYaIlMu Ha OCHOBETIEPEHOCa
MOJIYYEHHBIX B X0 00y4YeHUs (PU3NUYECKUX 3HAHUHN B aKTyaJIbHYIO CUTYaIIHIO;
CIIOCOOHOCTh ~ COONIOAATh B TOBCEAHEBHOW JKM3HM TpaBWia JTUYHOU
0e30MacHOCTH Ha OCHOBE MOHMMAaHMs (U3MYECKUX SBICHWM W 3HAHUS 3aKOHOB
[1)76370 478
yMEHHE KPUTHYECKH OIICHUBATH MOJYYCHHYIO OT coOeceqHHKa WH(OpMAIHIO,
COOTHOCS €€ CO 3HaHHEM (PU3MUYECKHUX 3aKOHOB;
CIIOCOOHOCTH TIEPeIaTh CBOM COOOpaKEHHS, YMO3AKIIOUEHHUS TaK, YTOOBI OBITH
MOHSATHIM APYTUM YEJIOBEKOM;
aJICKBaTHOCTh TOBEJIEHUS OOYYArOIMIETOCS C TOYKH 3pPEHHUS OMACHOCTH WIU
6e30macHOCTH TSt ce0st UITH JJIS OKPYIKAIOIIIHX;
YBa)KEHHE K TPYAY U pe3yJibTaTaM TPYAOBOH IESITEIbHOCTH;
yIIyOJIeHUE MPEICTaBICHUM O 1EJOCTHOM KapTMHE MuUpa Ha OCHOBE
MPUOOPETCHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUNA Y TPAKTUYCCKUX YMEHUN.

METAINPEIMETHBIE PE3YJIBTATHBI

OBI'Ia,Cl,eHI/Ie YHMBEPCa/IbHbIMU yLIe6HbIMI/I NMo3HaBa Te/IbHbIMUA |EI,(EI\/'ICTBI/IﬁleVIZ

BBISIBJISITH IPUYUHBI U CJACJCTBHUS MMPOCTHIX (DU3NUECKUX SBJICHU;

onpeaciaTh (pU3NYECKrUe MOHSATUS, CO3/1aBaTh 0OOOIIEHUS, YCTaHABIMBATh
aHaJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHHUS M KPUTEPUHU



1T KJacCU(PUKAINK, UCTIONB3YsI CIPABOYHYIO HH(POPMAIUIO M OTIHPASICh HA allTOPUTM
y4eOHBIX JEHCTBHUIA;

YCTaHABIUBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M, CTPOUTH JIOTHUECKOE
paccyxeHue, yMo3akitoueHne (MHAYKTUBHOE, IeTyKTUBHOE, TI0 aHAIOTHH) U J1eJaTh
BBIBOJIBI TI0]T PYKOBOJICTBOM TI€/1arora;

UCKAaTh WJIM OTOMPATh MH(POPMAIIUIO WIIM JTaHHBIE W3 MCTOYHHUKOB C YYCTOM
NpeIOKEHHON yu4eOHOH 3aaun 1 3aJaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHSITH U Pe0OPa30BBIBATH 3HAKH M CHMBOJIBI, MOJIETTH U CXEMBI
IUIS perieHusl y4eOHbIX U MO3HaBaTeIbHBIX 33]1a4,

C TIOMOIIIBIO TIEIaroTa WM CaMOCTOSITEIEHO TPOBOIUTH OIIBIT,
HECJIOXKHBIMIKCIIEPUMEHT MO YCTAHOBIIEHUIO 0COOEHHOCTEN (PU3NUEeCKOro 00beKTa
WM SIBJICHUSI; TPe0Opa3oBbIBaTh MH(POPMAIINIO U3 OAHOTO BHUJA B APYroi (TabIuIy B
TEKCT U

mp.);

yCTaHABIMBATh B3aMMOCBS3b (DU3MUECKHUX SIBICHUH W TPOIECCOB, MCIIONIB3YS
ANTOPUTM y4EOHBIX JEHCTBUM.

OsnageHve YHVBepCa/lbHbIMN y4eOHbIMK KOMMYHWKaTMBHbIMU
OeACTBUAMMN:

OCO3HAHHO HCIIOJIb30BaTh pPEUYeBbIE CPEACTBA B COOTBETCTBUM C 3ajayeid
KOMMYHHUKAIIMH JJIS BEIPAKEHUS CBOMX MBICIICH M MTOTPEOHOCTEH IS TUTAaHUPOBAHUS
CBOEH1 1eSITEIbHOCTH;

OpraHU30BBIBaTh yUeOHOE B3aMMOJICHCTBUE B TpyIIe (ONpeAesaTh 001Iue 1eH,
pacnpenensiTh poJid, JOTOBAPUBATHLCS APYT C APYTrOM H T. 1.).

IEJICHANPABICHHO UCIIOJIb30BaTh UH(OPMAIIMOHHO-KOMMYHUKATUBHbBIE
TEXHOJIOTUU, HEOOXOAMMBIEC JJIA PEIICHUS Y4YEOHBIX M MPAKTHUECKUX (U3HMUECKUX
3ajay;

OpraHU30BbIBaTh Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO NESITEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMHU B TIPOLIECCE 3aHITHI (DU3UKOM.

OBnajieHMe YHMBepCanbHbIMMW YYeOHbIMU PEryNsiTUBHbIMU 1eMCTBUAMMU:

NOHUMATh II€JI1 €CTECTBEHHOHAYYHOI0 O0y4YeHHUs, CTaBUTh U (POPMYIHPOBATH
71t ce0st HOBBIE 3a7]a4M B y4eOe 1 M03HABATEIHLHOM NESITEIbHOCTH;

oOHapyXuBaTh W (QOPMYIHPOBATH Y4eOHYIO MpoOJIeMy, OINpeneisaTh Ieb
y4eOHOM JIeITEIIBHOCTH,

CaMOCTOSITEJIFHO WJIM C TIOMOIIBIO YYUTENS IJIAHUPOBATh MYTH JTOCTHXKCHUS
nenel B (pU3MYeCKux SKCIEPUMEHTaX, B TOM YHCIE albTePHATUBHBIC, OCO3HAHHO
BEIOMpaTh Hanbosee d(PPEeKTUBHBIE CITOCOOBI pelieHUsT yUeOHBIX U MMO3HABATEIbHBIX
3ajay;

COOTHOCHTH CBOM TPAKTHUYECKUE ACHCTBUA C IUIAHUPYEMBIMHU DPE3YJIbTaTaMH,
OCYILIECTBIISTH KOHTPOJIb CBOEH AESITENFHOCTH B MPOIIECCE TOCTHKEHHS pe3ysbTaTa,
OMpEeNeNATh CIIOCOObI ACHCTBUNM B paMKaxX MPEHJIOAKEHHBIX YCIOBUU U TpeOOBaHUH,
KOPPEKTHUPOBATH CBOU JIEVCTBUS B COOTBETCTBUM C U3MEHSIOLIECHUCS CUTYaIUEN;

MPAaBWIHHOCTh  BBITIOJIHCHHSI ~ DKCIEPUMEHTAIBHONW  ydeOHOW  3ajaud,
COOCTBEHHBIEC BO3MOKHOCTH €€ PEIICHUS;

BIIAJICHUE OCHOBAMH CAaMOKOHTPOJIS, CaMOOIICHKH, MPHUHATUS PEIICHHA W



OCYIIECTBJICHHS] OCO3HAHHOTO BbIOOpa B yueOHOM M IMO3HABATEIbHOM IESITEIbHOCTH;



NaBaTh A/ICKBATHYIO OLICHKY CUTYallMH U MPEJIaraTh IJIaH €€ N3MEHEHMS;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IPU PEIICHUH y4EOHOU
3a/1auy;

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

NPEAMETHBIE PE3YJIBTATHI

TpeOoBaHusi K NpeAMETHBIM pPe3yJibTaTaM OCBOCHHUS Y4eOHOro mpeaMera
«Pu3ukKa», pacnpeaejeHHbie 10 rogamM 00y4eHust

PesynpTaThl mo rogam (GOpMyIUPYIOTCS MO NPHUHIMIY J100aBICHHUS HOBBIX
pE3yaBTaTOB OT rojia K roy (pe3yJIbTaThl OUE€PETHOT0 Iro/a 10 YMOIYAHUIO BKIIOUAIOT
PE3yNbTaThl IPEAbIAYIIUX JIET).

7 KJIACC
[IpenmerHple  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpa)kaThb
c(hOpMUPOBAHHOCTD Y OOYUYAIOIITUXCS YMEHUM:

— OpUCHTHPOBATHCS B TMOHATHSAX W OINEPUPOBATH MMH Ha 0a30BOM YpOBHE:
bu3uYecKue M XUMUUYECKHUE SIBICHUS, HAOIIOJEHUE, DKCICPUMEHT, MOJECIb,
TUIIOTE3a; CIWHUIBI (PU3MYECKUX BEJIWYWH, aTOM, MOJIEKyja, arperaTHbie
COCTOSIHUSI BellecTBa (TBEpAOE, JKUIKOE, Tra3000pa3HOE); MEXaHU4YeCKOe
JIBW)KEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE), TpacKTOpHs,
paBHOJIEHCTBYIOMIAs CuJl, feopmarius (yrpyras, riiacTuieckas), HEBeCOMOCTb,
COOOIIAOIIHNECS] COCY/IBI, C OTIOPOM Ha TUIAKTHUYECKUN MaTepHall

— paznuyath sBiaeHus (auddy3us; TEIIoBOe IBIKEHHE 4YacTHIl BEIECTBA;
paBHOMEPHOE JIBIDKCHUE, HEPAaBHOMEPHOE JIBIDKCHHE, WHEpIIuS;
B3aUMOJICHCTBHE TEII, pagHo8ecue meEPObIX mel C 3AKPENJIEHHOU OCbIo
epawjenus; mnepeaada AaBJICHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMU U Ta3aMu;
aTMoc(epHOe TaBJICHUE; TUIaBAaHUE TEN; MPEBPAIICHUS MEXaHUYECKOU SHEPTUH )
0 OINKCAHUIO KX XapaKTEpPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTAHHOE (PU3HYECKOE SBICHHUE, TOCIIE MPEIBAPUTEIHHOTO
00CYXIEHUS C IEeIaroroMm;

— pacmo3HaBaTh IMPOSBICHUE M3YUYCHHBIX (DM3MUECKUX SBICHUHA B OKPY’KAIOIIEM
MHUpE, B TOM 4ucie (U3UYECCKUEC SBICHHUS B MPHUPOJE: MPUMEPHI IBIKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B XKMBOM M HEXWUBOW MPUPOJE; ACUCTBUE CHIIBI
TPEHUS B MPHUPOJIC U TEXHUKE; BIUSHHE aTMOC(HEPHOTO JaBJICHUS Ha KUBOKH
OpraHu3M; IUIaBaHUE PHIO; phIYaru B TeJI€ YEJIOBEKa; MPU ITOM IMEPEBOIUTH
MPaAKTHYECKYIO 3a7a4yy B y4eOHY10, BBIJICIISTH CYIIIECTBEHHBIC
CBOMCTBa/IPU3HAKN (PU3MUECKUX SBIICHUH C IIOMOIIBIO ITe1arora;

— ONHUCHIBATh HM3YYCHHBIC CBOWCTBA TEI W (U3UYCCKHUE SIBJICHUS, HCIOJB3YS
dbu3uvecKkue BEIMYMHBI (Macca, 00BbEM, TUIOTHOCTH BEIIESCTBA, BPEMs, IYTh,
CKOPOCTbh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Teia, Cuja
TpeHUs, AaBJIeHHE (TBEPJOro Teia, *KUIKOCTH, Ta3a), BhITAJIKUBAOIIAs CHIIA,
MeXaHu4eckas paboTa, MOITHOCTb, IJIEUYO CHJIbI, MOMEHT CHJIBI, KO3 PUIIUEHT
MOJIE3HOTO ICHCTBHS MEXaHU3MOB, KHHETHYECKas U TOTCHIIMAIbHAS SHEPTHS) C



OTOpO Ha CXeMy; TIpPH OINHWCAHWH PACKPhIBATh (DU3UYCCKUN CMBICI
WCITOJIB3YEMbBIX BEJTUYMH, MX 0003HAYCHUS U CAUHUIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynvl, C8A3bI8AIOUWUE OAHHYIO PUIUUECKYI0 eIUUUHY C OPYeUMU
BEUYUHAMU, CMPOUMb 2PAPUKU  UZVUEHHBIX 3ABUCUMOCTEU  (DUUYECKUX
geuyyH C OTIOPON HA TUJAKTUIECKUI MaTepHal;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NUYCCKUE SBICHUS U MPOIIECCHI, HCIIOIb3Ys
paBujia CIOXKEHUS CUJl (BI0JIb OJHOM MpsMOi), 3axon I'yka, 3axkown Ilackans,
3axon Apxumeoa, npaeuno paenogecus pviuaza (010Ka), «30710moe Npasguioy
Mexanuxu, 3aKOH COXPAaHCHUS MEXaHMYECKOW JHEPruu; IMPU OTOM JaBaTh
CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3aNUCHIGAMb €20 MaAmeMamuyeckoe
sbipadicerue noo PyKo8oOCMBOM nedazoca ¢ 00CyrHcoeHuem niana pabomol;
OOBSCHATHh (PU3NYECKUE SIBJICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHCIC U
B KOHTEKCTE CUTYalluii MPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa: MPH MTOMOIIIH
nefiarora BISIBIISITE IPHYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 JOTrMYeCcKUX IIaroB ¢ OMOpoi Ha 1—2 U3YYEeHHBIX CBOMCTBA (PU3NUCCKHUX
SIBJICHUH, (DU3UYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

peliaTh TUIIOBBIC pacyC¢THBIC 3aJladyd B 1JIEWCTBHE C OMOPOW HA aJTOPUTM,
IpeIBapUTEIHLHO Pa300paHHBI COBMECTHO C IEaroroM, UCIOJIb3ysl 3aKOHBI H
(bopMyIIBI, CBA3BIBAIONTUE (DU3UUCCKUE BETUYHMHBI: HA OCHOBE aHAJIHM3a yCIOBUS
3aJlayyl 3aMKMChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MYCCKUC BETUYMHBI B
dbopMynbl W NPOBOAUTH  PACUCThl, HAXOJAUTHh CIPABOYHBIE JIAHHBIE,
HEOOXOIMMBIE JUIsl PEIIeHUs 3aJ]a4, OLIEHUBATh PEATUCTUYHOCTH MOJIYYEHHON
(bu3nuecKoi BEeTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEUIUTh MPU MOMOIIU (PU3HYECKUX
METOJIOB TOCIIE MPEABAPUTEIBHOTO O0CYX ACHUS C MEeAaroroM; Mpu IMOMOIIH
nejarora B ONMMCAHUM UCCIIEIOBAHUA BBIIEISATH MPOBEPSEMOE MPEITION0KEHHUE
(rumote3y), C ONOpPOM Ha JWAAKTUYECKUN Martepuan pa3iuyaTtb W
MHTEPIPETUPOBATH TOJYUYCHHBIN PE3yNbTaT, HaXOAUTh IMOCIE OOCYKIEHUS C
MearoroM OIMOKY B XOI€ OTbITA, JIeJaTh BHIBOABI IO €T0 PE3yIbTaTaMm;

YMETh HaXOJUTh C WCIIOJIb30BaHWEM HU(POBBIX 00pa30BaTEIBHBIX PECYPCOB
OTIBITHI TI0 HAOIIOJCHUIO (HU3UYECKUX SBICHUN WIH (PU3NYECKUX CBOWUCTB TEIN:
dbopMynupoBaTh TPOBEpPAEMBbIE TMPEANONOKEHHs, COOHUpaTh  yYCTAHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUS C ONIOPOI Ha CXEMY, 3alMChIBATh XOJ OTbITa
1 GOpMyITHPOBATH BBIBOJIBI TIOJT PYKOBOJICTBOM TIEIarora;

BBITIONHATh TIPSIMbIE M3MEPEHUsI PACCTOSHUSA, BPEMEHHU, MacChl Tela, 00beMa,
CWJIBI M TEMTIEPATYPHI C UCITOJIB30BAHUEM AHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB
C OTIOPO Ha aNTOPHUTM; 3aMHCHIBATH TOKA3AHUS MTPUOOPOB C YIETOM 3aJaHHOM
a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;

IPOBOANTH COBMECTHO C TIEJaroroM WCCIEIOBAaHWE 3aBUCUMOCTH OJHOM
¢buznueckor BETUYMHBI OT JPYTrOMl C HCIOIB30BAHUEM MPSMBIX W3MEPECHHIM
(3aBUCUMOCTH TYTH PAaBHOMEPHO JBIDKYIIIETOCS TEla OT BPEMEHH IBIIKEHUS
TeNA; CUIbl MPEeHUsi CKOIbJICeHUsi om eeca mena, Kaiecmea o00pabomku
nogepxHocmeti men U HE3AGUCUMOCMU CUIbl  MPEeHus om NIoWaou
CONPUKOCHOBEHUsL Mell; CULbL YNPY20CmU Om YOJIUHEHUS NPYIHCUHDL,



8LIMANKUBAIOWEL CUTbL OM  00bEMA NOSPYIHCEHHOU yacmu mena u Oom
NIIOMHOCIU HCUOKOCMU, €€ He3ABUCUMOCIU OM NIOMHOCMU meid, Om2ayOuHtbl,
HA KOMOPYIO NO2PYHCEHO Meno, VCI08Ull NIA8aHUs meJ, YCI08ULLPABHOBECUs.
pvluaea u 6;10K08); IOA PYKOBOJICTBOM I€Jlarora y4acTBOBATh B INIAHUPOBAHUU
y4eOHOro HCCleOBaHusl, COOMpPATh YCTAHOBKY U BBINOJHATh H3MEPEHUS,
ciaeays MpeIoKeHHOMY IUIaHy, (UKCUpOBAaTh pe3ylbTaThl IMOJTYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEIUYMH B BHUAC MPEIJIOKCHHBIX TaOJHIl H
rpaduKoB, J1eJ1aTh BEIBOJBI MO pe3yJbTaTaM UCCIEI0BAHUS,

COOTHOCHTh KOCBEHHBIE HW3MEPCHHUS (U3MYECKHX BEJIWYUH (TUIOTHOCTH
BEIIECTBA JKUJKOCTU W TBEPJOTO Teja; CUja TPEHHUS CKOJBXKEHMUsI; JHaBJICHUE
BO3J1yXa; BBITAJIKUBAIOIAS CHJIA, ICUCTBYIONIAs HA MOTPYKEHHOE B YKUIKOCTh
Ten0; KOA(DQPUIMUEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
NIPEIJI0)KCHHON MHCTPYKIIMH; TIPY BBITIOJIHCHHH U3MEPEHHH 110J] PYKOBOACTBOM
nejarora coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIISTH 3HAYEHUE
MUCKOMOU BEJIMUHHBI;

coOJIro1aTh TpaBUJia TEXHUKU O€30MacHOCTH TpH pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM TIOCJIE€ TIPEIBAPUTEIIHHOTO 00CYXKEHHUS C ME1aroroM;
COIOCTAaBJIATh TPHHIUIBI JCHCTBUS NMPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIONIUECS COCYAbl, OapoOMeTp, pblyar,
IOJIBFOKHBIH W HEMOJBW)XHBIA OJIOK, HAaKJIOHHAs IUIOCKOCTh C OMNOpOM Ha
TUAAKTUYECKUN MaTepHal;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS HU3yUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB MOCIIE MPEABAPUTENBHOI0 00CYKIEHHUS C IE1aroroM ¢ OTIOpoii Ha UX
onmucanuss (B TOM 4YHCIe: TMOAIIMIIHUKK, YCTPOWCTBO BOJOIPOBO/IA,
TUIPABIUYECKUN TTPECC, MAaHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, APEOMETD),
UCTIONIb3Ysd 3HAHUA O CBOMCTBaX (DU3MYECKUX SBICHUW M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH MPUMEPHI / HAXOAUTh MH(MOPMAIUIO O MPUMEpPAX MPAKTHUYECKOTO
UCTIOJIb30BaHMs (PU3HUECKUX 3HAHUM B TTOBCETHEBHOM KU3HU JIJIs1 00eCTieyeHUs
0e301acHOCTH MpH 0OpaleHuH ¢ MPUOOpPaMU M TEXHUICCKUMHU YCTPONCTBAMH,
COXpaHEHHS 3/I0POBbSI U COOJIIOJICHHS] HOPM DJKOJIOTUYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH C TIOMOIIBIO TIearora 0TOop UCTOYHUKOB MH(MOpPMAITUU B CETH
NuTepHeT B COOTBETCTBUHM C 3aJlaHHBIM IMOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUW W MYTEM CPaBHEHUS PA3IUYHBIX UCTOYHUKOB BBIACIATH
UHPOPMAIINIO, KOTOpasi SBISETCA MNPOTHBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh TPH BBITIOJIHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepatypy (U3NUECKOro COACp)KaHUS, CIPABOYHBIC MaTEPHAIBI, PECypChl
cetu  VHTepHeT; BIajeTh NOpUEMaMH  KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HHOOPMAITUHN U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/7aBaTh MOJI PYKOBOACTBOM IeJIarora ¢ 00CyK/IeHUEM TJIaHa pabOThI KPaTKUe
MMMCEMEHHBIE U YCTHBIC COOOIIEHNST Ha OCHOBE 2—3 MCTOYHHUKOB WH(MOpPMAITIHU
($U3UYECKOro cCoJiepKaHus, B TOM YUCIIE MyOJINYHO AeIaTh KpaTKUE COOOIICHUs



0 pe3yibTaTax MPOEKTOB WM YYEOHBIX MCCIEAOBAHMI; MPU 3TOM TI'PAMOTHO
MCITI0JIb30BaTh U3Y4YE€HHbBIN MOHATUWHBIN anmapaT Kypca (GU3HKHU, COTPOBOKIAThH
BBICTYILJICHUE IIPE3CHTALIUCH;

— MpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUU MOJA PYKOBOJICTBOM
nejarora  pacrpeiensiaTb OO0S3aHHOCTM B TIpyIIe B COOTBETCTBUU C
IIOCTABJICHHBIMM 3aJadyaMy, CJIEAUTHh 34 BBIIIOJHEHUEM IUIAHA JEUCTBUM,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTb TPYIIIHI;
BBICTpPAUBaTh KOMMYHUKAaTUBHOE B3aWMOJCHCTBUE, YYUTHIBas MHEHUE
OKPYKaIOLIUX.

8 KJIACC
[IpenmeTHBIC  pe3yabTaThl Ha 0a30BOM ypOBHE JIO/DKHBI  OTpakaTh
c(hOpPMHPOBAHHOCTH Y O0YUYAFOIIUXCS YMEHUH:

— OPHUCHTHPOBATHCS B MOHATHIX M ONEPUPOBATH MMH Ha 0a30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TCIUIOBOE JBM)KCHHE aTOMOB M MOJICKYJ, arperaTHbIC
COCTOSIHUSI BEINECTBA, KPUCTAJUIMYECKUE W aMOp(HBIC Teja, HACBIICHHBIA H
HEHACBIICHHBIN Tap, BIaXXHOCTh BO3AyXa; TeMIIepaTypa, BHyTPEHHSS SHEPTHs,
TEIUIOBOW JIBUTATElb; JIEMCHTAPHBIM DJICKTPHUYCCKHI 3apsjl, SJEKTPUUICCKOC
1oJjie, TPOBOJHUKH W JHUDJCKTPUKH, IIOCTOSIHHBIA OSJEKTPUYCCKUN TOK,
MarHUTHOE TOJIE;

— pa3ndyaTh SBJIEHUS IIOCJE MPEIBAPUTENBHOTO OOCYXKIEHUS C TIeIaroromMm
(TeryoBoe paclIUupeHue/cKaTue, TeIionepenaya, TeIIoBOe pPaBHOBECHE,
CMayMBaHUE, KaMWUISpHBIE SIBIICHUS, HCIapeHHue, KOHACHcAllus, IJIaBJieHHE,
KPUCTAILTU3AIUS (oTBepAeBaHuE), KUTICHHE,

Terionepeaaya (TEIIONPOBOAHOCTh,  KOHBEKIUSA, HW3Iy4YCHHE);
AIIEKTpU3AIUS TEJl, B3aUMOJICHCTBHE 3apsAI0B, AEHUCTBUS JIEKTPUIECKOTO TOKA,
KOPOTKO€3aMbIKaHUE, B3aWMOJCHCTBHE MArHUTOB, JCHCTBUE MAarHUTHOTO
MOJIs Ha TIPOBOJAHUK C TOKOM, AJIEKTPOMArHUTHAs MHIYKIIHSI) TI0 ONIMCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIONIMX JaHHOE
dbu3uvecKoe SBICHUE;

— paclio3HaBaTh C TIOMOIIBIO TIEAAarora MPOSIBICHHE H3YyYEHHBIX (U3UUECKUX
SBJICHUN B OKPY>KaIOIIEM MHUPE, B TOM YHclie PU3NUYECKUE SIBJICHUS B PUPO/IE:
MOBEPXHOCTHOE HATSIKCHHE M KAMIUISPHBIC SIBJICHUS B TPUPOJIC, KPUCTAIUIHI B
npupoae, wuznydyeHue ConHLa, 3aMep3aHUe BOJOEMOB, MOPCKHE OpH3bI,
oOpazoBaHHWE pOCHI, TyMaHa, WHEs, CHEra; DJJIEKTPUYECKUE SBICHHUS B
atMocdepe, SIEKTPUIECTBO JKUBBIX OPTraHW3MOB; MAarHUTHOE TMOJe 3eMIIH,
Jpeid MOTOCOB, POIb MATHUTHOTO TOJS JJIS JKM3HU Ha 3emiie, TMOJSPHOE
CUSTHUE; TIPU STOM TMEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4EOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKN (DU3UUECKUX SBICHHIM;

— ONKCHIBaTH MOJ] PYKOBOJICTBOM TMenarora C¢ OOCYXIECHHEeM IutaHa pPaboThI
M3YYCHHBIC CBOWCTBA TEN W (PU3MUECKHE SIBICHUS, WCIONB3YS (U3UYECKUE
BEJIMYMHBI (TeMrepaTtypa, BHYTPEHHSISI DHEPTUs, KOJUYECTBO TEIUIOTHI,
ylenbHas TEIUIOEMKOCTh BENIECTBA, yJelbHAs TEIUIOTa IJIABJICHUS, YACIIbHAS
TEIUIOTa MapooOpa3oBaHwsl, yaeabHas TEII0Ta CTOPAHUS TOTUIHBA,



KO3 (PUIMEHT TONE3HOTO JEeWCTBHSI TEIUIOBOM MAIWHBI, OTHOCUTEIhHAS
BIAKHOCTh BO3JyXa, OJIEKTPUYECKHH 3apsiji, cujla TOKa, AIIEKTPUUIECKOE
HalpsHDKCHWE, COMPOTHBIICHWE TPOBOJHHUKA, VACIBHOE COMPOTUBIICHUE
BEIIECTBA, pab0Ta MW MOIIHOCTh DJJIGKTPUUECKOTO TOKAa); TpPH OMUCAHUHU
NPaBWIBHO TPAKTOBaTh C TIOMONIBIO TMejmarora (U3MYECKHUH  CMBICIT
UCIIOJIb3YEeMBIX BEJIMYWH, O0O3HAUEHUS W CAUHUIBI (DU3UYCCKUX BEIIMYMH,
HaXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYO (DU3UYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH W3YYCHHBIX 3aBUCUMOCTECH (PHu3ndecKux
BEJIMYWH;

OTIPEICTISATh MOCIIE PEIBAPUTEIHLHOTO OOCYXKICHUS C TIEaroroM CBOMCTBA TeT,
¢usnueckre SBICHHUS W TPOIECCHI, HCIOJB3YS OCHOBHBIC TIOJIOKCHHS
MOJICKYJISIPHO-KMHETUYECKOW  TEOpUM  CTPOSHUS  BEIICCTBA,  NMPUHITUI
CYIIEPTIO3HIINN TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsja,
3akoH OMa JuIsl y4acTka IenH, 3axkoH [[icoyns—/lenya, 3aKOH COXpaHCHHS
SHEPrUU; TPU STOM HAXOAUTH CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTEMaTUYECKOEC BBIPAKECHHWE C ONMOpOoW Ha IM(pPOBBIE 00pa30BaTCIIbHBIC
peCypCHI;

COOTHOCHUTH TIOJT KOHTPOJIEM Tefarora (Pu3n4ecKue MmpoIecchl U CBOMNCTBA Te,
B TOM YHCJIC U B KOHTEKCTE CUTYyaIlUi MPAaKTUKO-OPUECHTUPOBAHHOT'O XapaKTepa,
IpH TIOMOIIM TIeJarora BBISABIATh MPUIMHHO-CICACTBCHHBIC CBSI3U, CTPOUTH
o0BsicHeHHE U3 1-2 JIOrMYeCKUX IIaroB ¢ OMopoi Ha 1—2 M3ydeHHBIX CBOWCTBA
Gu3nIecKuX SBICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pelaTh THIOBBIE pacYCeTHBIC 3a7adu B 12 JEHCTBHS ¢ ONOPO Ha alropuTM,
NpeIBapUTEIHHO pa300paHHBIN COBMECTHO C TIEIaroroM, UCTIOIb3ys 3aKOHBI U
dopMybl, CB3BIBaOIINE (DU3MUECKHAE BETUIMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJja4l 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEIOCTATOK JAHHBIX IS
peleHns 3ajJadd, BBHIOMpaTh 3aKOHBI M (OpMYJIbI, HEOOXOAUMBIC I €¢
pellleHusi, TPOBOJWTH pAcUYeThl ¥ CpPaBHUBATh IIOJIYYCHHOE 3HAYCHHE
(U3NIECKON BETMYUHBI C U3BECTHBIMH JIAHHBIMU;

UMETh MPEJCTaBICHUE O MPOOJIeMax, KOTOPhIE MOYKHO PEIIUThH MPHU ITOMOIIU
(bu3nUecKrX METO/IOB IOCJE MPEABAPUTEIBHOTO OOCYXKICHHUS C TIEAaroroM;
UCIIOJIb3YS ONUCAHUE UCCIIC0OBAHMS, BBIJIEIATH MPOBEPSEMOE TIPEIITOIOKEHHE,
OIICHWBATh TMPABWIBHOCTh TIOPSAJKA TIPOBEICHUS WCCIIECIOBAaHUA, JEJaTh
BBIBO/IbI;

YMETh HAXOJUTh C MCIOJIb30BaHWEM HHU(PPOBHIX 00pa30BATEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOUCTB TEIN
(KamwUISIpHBIC SIBICHUS, 3aBUCHMOCTH JABJICHUS BO3yXa OT €ro o0BeMa,
TEMIIEPaTyphl; CKOPOCTH MPOIIECCa OCTHIBAHMSI/HATPEBAHUS MTPU U3TyUYCHUU OT
I[BETA M3JTYYarONICH/TOTJIONAONIEH TOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOIBI
OT TEMIEPATYPHI KUAKOCTH U TUIOMIAIN €€ MOBEPXHOCTH; DIICKTPU3AIUS TET U
B3aMIMOJICHCTBHE DJICKTPUYECCKUX 3aps/IOB; B3aMMOJICHCTBHE TOCTOSHHBIX
MarHUTOB, BU3yaJIM3aIisi MAarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB; ICUCTBUS
MarHUTHOTO TTOJIS HA POBOJTHHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA
AIEKTPOBUTATEIS TIOCTOSTHHOTO TOKA): (OPMYITHPOBATH MPOBEPSIEMBIC



MIPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOIO0 OOOpYAOBAHUS C
OMOpOW Ha CXEMY; OIHCHIBATH XOJ ONbITa U (HOPMYJIUPOBATH BHIBOABI MO
PYKOBOJCTBOM I1€1arora;

MMETb MIPEACTABICHHS O N3MEPEHNN TEMIIEPATYPBI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HATIPSKEHUS C UCTIONb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U
JATYUKOB (U3MYECKUX BEJIWYMH, MpPHU TOMOIIM I[eJarora CpaBHUBATh
pe3yabTaThl U3BMEPEHUH C YUETOM 3aJIaHHOW aOCOTIOTHON MOTPEITHOCTH;
IIPOBOAUTH COBMECTHO C MEJAaroroM MWCCIEAOBAHUE 3aBUCUMOCTU OIHOMN
(¢u3nuecKol BETWYUHBI OT JIPYrOMl C MCMOJB30BAHUEM IMPSAMBIX HW3MEPEHHI
(3aBUCUMOCTh  CONPOTHUBJIEHUS TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIaAH
IIOIIEPEYHOI0 CEUYEHMS] U YJEJIBHOIO COIPOTHUBIICHUS BEIIECTBA IIPOBOJHHUKA;
CWJIbl TOKA, MAYILIETO YE€pe3 MPOBOJHMK, OT HAIpPSIKEHHUS HAa IPOBOJHUKE;
UCCIIEIOBAHME  [OCJIEAOBATEIBHOIO U MApajuIeIbHOTO  COCIAUHEHUH
OPOBOJAHUKOB): IUIAHUPOBATh HCCIEOBaHWE, COOUPATh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 10 PYKOBOACTBOM II€1arora, Cieays IMpeajaoKeHHOMY
I1aHy, GUKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TAOIUIl U
rpaduKoB, 1eiaTh BIBOJIBI M0 Pe3yJibTaTaM UCCIEI0BaHUS TOCe 00CYKACHUS
C IIe1arorom;

COOTHOCHTh KOCBEHHbIE H3MEpEeHHs] (DU3MUYECKUX BeIUMUMH (yIenbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBIICHUE MPOBOJHMKA, pab0OTa M MOIIHOCTb
ANEKTPUYECKOr0 TOKA): C NOMOIIbI IeJarora IUIaHUPOBAaTh H3MEPEHUs,
coOupaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY, CJEIys  TNPEeIOKEHHOU
UHCTPYKLUHU, U BEIYUCIIATH 3HAUCHUE BEJIIMUUHBI;

coOmroaTh MpaBuiIa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ JabopaTOpHBIM
000pyA0BaHUEM MOCIIE MPEIBAPUTEIHLHOTO OOCYKIEHUS C TIearoroM;
COIIOCTaBJITh C TIOMOULIBIO IIelarora IMPUHUMUIIBI JIEUCTBUS H3YYEHHBIX
npruOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOM HA WX OMHCAHUS (B TOM YHUCIE:
CUCTEMa OTOIUICHHsS JIOMOB, THUTPOMETp, IMapoBasi TypOWHa, amIepMeTp,
BOJIBTMETP, CUCTUYHUK DJJIEKTPUYECKOW DSHEPrUU, HIEKTPOOCBETUTEIBHBIE
npuOOpbI, HarpeBaTeNbHbIE AJIEKTPONPUOOPHI (MPUMEPHI), SICKTPUUECCKUE
OPEIOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOJABUraTeNIb IOCTOSHHOIO TOKA),
UCTOJb3Ys] METOJUYECKHE MaTepualbl O CBOMCTBaX (PU3MYECKUX SBICHUN U
HeoOXoMMbIe (PU3HUECKNEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMOC]E MPEIBAPUTEIBHOTO OOCYXACHUS C MEAaroroM IpocCThie
TEXHUYECKHUE YCTPOMCTBA M U3MEpHUTEIbHBbIE MNPUOOPHI IO CXeMaM H
CXEMAaTHUYHBIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUIaTellb BHYTPEHHEIO CrOpPaHUs, OJJIEKTPOCKOI, PEeOoCcTar);
COCTAaBJIATH CXEMBbI DJJIEKTPUYECKHX LEeNed C  IOCIEIOBATEIbHBIM U
napaJuIeIbHBIM COEUHEHUEM 3JIEMEHTOB, COOTHOCSI YCJIOBHBIE OOO3HAYEHHS
JJIEMEHTOB AJIEKTPUYECKUX LIETIEH;

MPUBOJIUTHh MPUMEPBI/HAXOAUTh HHPOPMALMIO O MPUMEPAX NPAKTUYECKOTO
UCITI0JIb30BaHUS (PU3MYECKUX 3HAHUI B IOBCETHEBHOM KU3HHU ISl 00ECTICUEHHUSI
0e301acHOCTH ITPU OOpAILEHUH € TPUOOPAMU U TEXHUYECKUMH yCTPOICTBAaMU,



COXpaHEHHUsI 3/I0POBbS U COOJIOACHHUS HOPM DJKOJOTHYECKOTO TOBEACHHUS B
OKPYKAIOIIEU CPEAE;

— OCYILECTBIIATh C IOMOINIbIO MeJarora MOUCK HH(pOpMauuu (QPU3NYECKOTO
cojepkaHusi B ceTd VHTepHET, Ha OCHOBE HMEIOIIUXCA 3HAHUH M TyTEM
CpPaBHEHUS JOTOJHUTEIBHBIX UCTOYHHKOB BBIIEIATH MH(POPMAIIHIO, KOTOpas
SBIISIETCS] IPOTUBOPEUNBOI HIIM MOXKET OBITh HEZOCTOBEPHOI;

— HCIIOJIb30BaTh MPH BBHIOJHEHWU YUEOHBIX 3aJaHU OTOOpPaHHYIO IEJarorom
HAYYHO-TIOMYJIAPHYIO JUTEpaTypy (HU3HMUECKOTO COACpXKaHHs, CIPABOYHBIC
MaTepHuabl, pecypchl cetu VHTepHeT; BiIaaeTh MpUEeMaMi KOHCIIEKTHPOBAHUS
TeKCTa, mpeoOpa3oBaHmst HHPOPMAITUH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
C OMOPOIi HA ATOPUTM U YTOUHSIOIINE BOMIPOCHI MEarora;

— co37aBaTh IOJA PYKOBOJCTBOM Iefarora ¢ OOCYXIEHHEM IulaHa padOTHI
NUCBbMEHHbIE U KpaTKuWE YCTHbIE cooOIeHus, o0o0mas uHbopMalHuo H3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJCPIKAHUSA, B TOM YHCIE MyOIUIHO
NPEJCTABIIATH PE3YJIbTAThI MPOCKTHON MIIH MCCIIEA0BATEIBCKON e TEIIEHOCTH,
Ipyd 3TOM TPaMOTHO HCTOJIh30BaTh M3yUCHHBIM MOHSITUWHBIA ammapar Kypca
(U3MKH, COTTPOBOXK/IATH BHICTYIUICHHE TIPE3CHTAIINCH;

— TIPY BBITIOJHEHUH YIEOHBIX TIPOSKTOB M HCCIIEIOBAaHUH (PH3NIECKIX TIPOIIECCOB
NOJT PYKOBOJCTBOM TI€Jlarora pachpeaeiisaTh OO0s3aHHOCTH B TpyNIe B
COOTBETCTBHM C IIOCTaBJICHHBIMH 3aJjauaMH, CJIEIUTh 32 BBHIIIOJHEHUEM IUIaHA
JEeMCTBUI U KOPPEKTUPOBATh €T0, aIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
JEsITeIbHOCTh TPYIIBl; BBICTPAaMBaTh KOMMYHHUKAaTHBHOE B3aMMOJEHCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3periarbh KOH(QIUKTHI.

9 KUIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpPakaThb
c(hOpMUPOBAHHOCTD Y OOYUYAFOIITUXCS YMEHHM:

— OpHUEHTHPOBATHCS B TMOHATUSAX W ONEPUPOBATh MMH Ha 0a30BOM YpPOBHE:
cucTteMa OTcu€Ta, MaTepualbHas TOYKa, TPACKTOPHUS, OTHOCHUTEIHLHOCTh
MEXaHMYeCKOro NBIKEeHUs, nedopmarus (ymnpyras, mjiacTHdeckas), TpPEHUe,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTh W TEPEerpy3KH; IEHTP
TSDKECTH;, aOCONIOTHO TBEPAOE TEI0, IEHTP THKECTH TBEPAOTO Tela,
paBHOBECHE; MEXaHUYECKUE KoOJIeOaHWS W BOJHBI, 3BYK, HH(]Ppa3ByK
U yIbTPa3BYK; 3JIEKTPOMArHUTHBIC BOJHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKMPbL UCNYCKAHUS U NO2NOUJeHUSL,
anb(da-, 6eTa- U TaMMa-U3TydeHUs, U30TOIIBI, IepHAs DHEPTETHKA;

— COOTHOCUTH SIBJICHHS TOCJE TPEIBAPUTEIHHOTO OOCYXKIEHHUS C TMEeJarorom
(paBHOMEpPHOE u HEPaBHOMEPHOE PSIMOJIMHEWHOE JIBIKEHUE,
PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHUXKEHHE, CBOOOJAHOE TAJEHUE Tell,
PaBHOMEPHOE JBIIKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBHE TEINI, PEaKTUBHOE
JIBUKEHUE, KoJebaTelbHOe [BIDKCHHE (3aTyXalolue ¥ BBIHYXKICHHBIE
KoJie0aHus), PpPE30HAHC, BOJHOBOE  JBIJKEHHE, OTPaKEHHE  3BYKAa,
MPSMOJIMHEWHOE PaCIIpOCTPaHEHUE, OTPAKEHUE U MIPEIOMIICHUE CBETA, TTOJTHOE



BHYTPEHHEE OTPAKCHUE CBETA, Pa3lI0KEHNE OEJIOTO CBETA B CIIEKTP U CII0KCHHE
CHEKTPaJbHBIX IIBETOB, IUCIEPCHUSA CBETa, €CTECTBEHHAS PaJINOAKTUBHOCTD,
BO3HMKHOBCHHE JIMHEHYATOTrO CHEKTpa W3My4YeHHs]) 10 OINHCAHUI0 UX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUINX JaHHOE
(duznueckoe SBJIEHUE;

pacmo3HaBaTh C IMOMOIIBIO TIearora MPOSBICHUE H3YYCHHBIX (DU3HUECKUX
SBIICHUI B OKpYXaromeMm Mupe (B TOM 4uciie (GU3nuecKue sBICHUS B IPUPOJIE:
NPUINBBl U OTJIMBBI, ABMKEeHHE IIaHeT COJIHEYHOW CHUCTEMBI, PEaKTHBHOE
JIBUKECHUE  JKUBBIX  OpPraHU3MOB, BOCIPUATHE 3BYKOB  JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAMH, 9XO0, I[BETa Tell, ONTHYECKHE
SIBIICHUS B TIPUPOJIe, OMOIOTUIECKOE JCHCTBIE BUIUMOTO, YIbTPadUOIECTOBOTO
M PEHTTEHOBCKOTO W3IIYyUYCHUH; €CTECTBEHHBIM paJMOaKTUBHBIA  (DOH,
KOCMHYECKHE JIYy9H, PaJUOAKTHBHOE H3IYYCHHE NPUPOJHBIX MHHEPAJIOB;
JeHCTBHE PaIMOAKTHUBHBIX M3IYYCHUN HA OPraHU3M YeJIOBEeKa), MPH STOM O]
PYKOBOACTBOM Tielarora II€PEBOJUTh NPAKTHUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKH (PU3UIECCKUX SIBICHUI;
ONKCHIBATh TIOJ] PYKOBOACTBOM Iiefarora ¢ OOCYXIEHHEM IUTaHa padOThI
M3yYeHHBIC CBOWCTBA TeN M (PU3UYECKHE SBICHHS, HCIONB3Ys (pu3mueckue
BEJIMYUHBI (CPEIHSISI WU MTHOBEHHas CKOPOCTh Tela IMpH HEPaBHOMEPHOM
IBW)KCHUH, YCKOPEHHUE, MIEpEMEIICHUE, ITyTh, YIII0Bas CKOPOCTh, CHJIa TPEHUS,
CWJIa YIPYroCTH, CHJIA TSDKECTH, YCKOpEHHE CBOOOJHOTO IMaJIeHus, BeC Tela,
UMIIYJIbC Tella, WMITYJIbC CHJIBI, MeXaHW4eckas paboTa W MOIIHOCTD,
NOTEHIMAIbHAS OJHEPrus Teja, TOJHATOrO0 HaJl IOBEPXHOCTBHIO 3EMIIH,
NOTEHIMANIbHAS SHEPTUSI CKATON TPYKUHBI, KHHETHUECKAsT SHEPTHUs, MOJHAs
MEXaHWYecKasi JHEprus, IEepHojJ M 4YacToTa KoJIeOaHWH, JUIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTelh MPEIOMIICHUS
Cpelbl); TpU OINHUCAHWUU C IIOMOIIBI0 YYUTENs MPAaBHIBLHO TPAaKTOBAThH
(U3NIECKUIT CMBICIT HCIONB3YEMBIX BEIUYHH, O0O3HAUCHUS W CIMHHIIBI
(U3NYECKUX BEJIMYMH, C OMOPOM HAa METOJMYECKUX MaTepHall HaXOIUTh
(GopMyIBI, CBS3BIBAIOIIME JAHHYIO (U3WYCCKYI0 BEIWYUHY C JPYyTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKH W3YyUYCHHBIX 3aBUCUMOCTEH (PHu3ndecKux
BEJIMYMH;

XapakTepu30BaTh IOCIE MPEABAPUTEIBLHOTO OOCYXKIEHUS C IeJarorom
CBOMCTBA TeJl, (PU3MUECKUE SIBJICHUS U MTPOLIECCHI, UCIIOB3YsI 3aKOH COXPAHEHHUS
SHEPruH, 3aKOH BCEMUPHOrO TITOTEHMs, NPUHLUI CYNEPIO3ULUU CHUII,
NPUHIAIT OTHOCUTEIhHOCTH [ anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
UMITyJIbCA, 3aKOHBI OTPAKCHUS M TPEIOMIICHUS CBETA, 3aKOHBI COXPAHCHHS
3aps70BOTO M MAacCOBOTO YHMCEJ MPH SIAEPHBIX PEaKUUAX; MPU 3TOM HAXOIUTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHa M €ro MaTeMaTHYeCKOEe BBIPAKEHHE C
oropoii Ha UG POBBIE 00PA30BATEIBHBIE PECYPCHI;

COOTHOCHUThH TIOJI KOHTPOJIEM Tefarora (u3ndeckue mporecchl U CBOMCTBA Te,
B TOM YHUCJI€ U B KOHTEKCTE CUTYyaIllni TPAKTUKO-OPUESHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPU TIOMOIIM TIeAarora MPUYUHHO-CIIEACTBEHHBIC CBS3U, CTPOUTH



00BsICHEHHE M3 2—3 JIOTMYECKUX IIAaroB C OMNOpod Ha 2—3 HU3YYEHHBIX
CBOICTBA (PU3NYECKUX SABJICHUMN, (PU3NUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;
pemaTh TUIIOBBIE PACUCTHBIE 3a1aud B |—2 NEWCTBUSA C ONMOPOM Ha aJrOpUTM,
MIpeIBapUTEILHO Pa300paHHbIA COBMECTHO C, UCIIONb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBaIOIINE (DU3UUECKUE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJauyd
3aMMChIBaTh KPATKOE YCJIOBHE, BBIBIATH HEIOCTAIONIME WM H30BITOUHBIE
JaHHBbIE, BBHIOUPATH 3aKOHBI M (POPMYJBI, HEOOXOAHUMBIE Uil pEeUIeHUs,
OPOBOAUTH PACUEThl M OLEHUBATH C MOMOILIBIO YUUTEIS PEATUCTUYHOCTH
NOJIYYEHHOT'0 3HaY€HUs (PU3NYECKON BEIUYUHBI,
UMETh MPEJCTaBICHUE O MpoOsieMax, KOTOPblE MOXKHO PEIIMTh MPU MOMOIIH
(¢u3MUecKuX METOJOB; HCMOJb3Yys  OINUCAHUE MCCIEIOBaHUS, IOCHe
peBApUTEIBHOTO OOCYKIEHHMSI C TIEAaroroM BBIIEIATh POBEpsSEMoe
OPENNoNOKEHUE,  OIEHMBAaTh  MPABWIBHOCTh  MOpPsSAKA  MPOBEACHUS
UCCJIeIOBaHUs, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTATHl HAOIIOACHUIM
U OTIBITOB;
YMETh HaXOAUTh C UCIOJIb30BaHUEM IU(GPOBBIX 00pa30BATENbHBIX PECYpCOB
OTBITHI 1O HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3MUYECKUX CBOWCTB TEl
(u3yuyeHue BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHHS DSHEPIUH;
3aBUCUMOCTh MEpPHOJa KoJieOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a H
AKCECTKOCTH TPYKUHBI U HE3aBUCHUMOCTb OT aMIUIUTYJIbl MaJIbIX KOJeOaHMi;
IPSIMOJIMHEHHOE PACcTIPOCTPAHEHHUE CBETA, Pa3sIOKeHHE OEI0T0 CBeTa B CHEKT;
U3y4YeHHE CBOMCTB M300PaKEHUS B MJIOCKOM 3€pKajie U CBOMCTB M300pakeHHUS
npenMera B coOuparouiell JiH3e; HaOMI0JeHUEe CIUIOMIHBIX M JIMHEHYaThIX
CIEKTPOB MU3JIYUYECHHsI): CAMOCTOATENbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa oOOpyJOBaHHUS C OMOPOM HAa CXEMy; OMHCHIBATH XOJ OIbITAa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BBIBOJIBI TIO]T PYKOBOJICTBOM I1€/1arora;
IPOBOAUTH TPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHUH, OImpeess
CpelHee 3HA4YeHHE W3MEpSeMONl  BEJIMYUHBI  (QOKYCcHoe  paccmosHue
coouparoweti JIUH3DBL); 00O0CHOBHIBATH BBIOOD
criocoban3MepeHus/ u3MEPUTEILHOTO MPUOopa;
IPOBOJIUTH COBMECTHO C IIE1aroroM UcCiel0BaHNe 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUH C HCIIOIB30BAHUEM HPSIMBIX H3MEPEHUH (3aBUCUMOCTH IIYyTH OT
BPEMEHHU MPU PaBHOYCKOPEHHOM JABIKEHUU 0€3 HayalbHOM CKOPOCTH; IEPUOAA
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH; 3aBUCHUMOCTH yTJja
OTpaXKEHMUs CBETa OT yIJIa NAJCHUS W yrjia NPEeJOMIICHHs OT yria MaJeHHs):
nociie 00CyXAeHHUs MOJ PYKOBOJICTBOM I1€1arora IIaHupoBaTh UCCIIEN0BaHUE,
co0upaTth YCTaHOBKY, (PUKCHUPOBATH PE3yJNbTAThl MOJYyYEHHOW 3aBUCHMOCTHU
¢u3ndyeckux BeIMYMH B BHJE TaOIMIl W TpaduKOB, Je€1aTh BBIBOJBI IO
pe3yJIbTaTaM HCCIENOBaHUS;
COOTHOCUTbH KOCBEHHBIE U3MEpPEHUS PU3NYECKUX BETUUMH (CPEAHSSI CKOPOCTh U
YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHHE CBOOOJHOIrO
MaJIcHusl, JKCCTKOCTb TMPYXKHUHBI, KOA(PPUIMEHT TpPEeHUs CKOJIbKEHHUS,
MeXaHu4eckas paboTa M MOIIHOCTh, YacTOTa M TEpHOJ KojeOaHui
MaTeMaTU4eCcKOro U MPYy>KMHHOTO MasTHUKOB, ONITUYECKAs CHJIa COOMparoIen



JUH3bI, PAJJUOAKTUBHBIN (POH): C MOMOILBIO MEe1arora MIaHUPOBaTh U3MEPEHNUS;
coOUpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY W BBINOJHATh U3MEPEHUS, CIEIYs
NPEeJIOKEHHOM ~ MHCTPYKLMH;  BBIYMCIATH  3HAYEHHE  BEIMYMHBL U
aHAIM3UPOBATH MOJYYECHHBIE PE3YIbTaThl C YUYETOM 3aJaHHON MOTPEeIIHOCTH
U3MEPEHN;

coOroaTh MpaBuia TEXHUKU 0€30MacHOCTH mpu padbore ¢ JadbopaTOpHBIM
000pyA0BaHUEM IOCIIE MPEABAPUTENHHOTO OOCYKIEHUS C TIearoroM;
COMOCTAaBJSATh C IOMOILIBIO TMEeJarora OCHOBHbIE NPHU3HAKH HM3YUYEHHBIX
¢uznueckux MoJenel: MaTepuaibHas TOuYKa, aOCOJIIOTHO TBEPAOE TEo,
TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJe]b aToMa,
HYKJIOHHAsl MOJZI€JIb aTOMHOTO si/ipa C ONOPOM Ha METOANYECKUE MAaTepUaIbL;
XapaKTepu30BaTh MOCIE MPEABAPUTETHLHOTO OOCYXKACHHUS C IelaroromMm
OPUHLMIBL JIEUCTBUS M3YYEHHBIX NPUOOPOB M TEXHMUECKUX YCTPOWCTB C
OMOpOi Ha WX OMUcaHus (B TOM YHUCJE: CHUAOMETP, JATYUKHU IOJOKEHUS,
PAcCTOSIHUSI UM YCKOPEHHUsA, paKeTa, 3XOJOT, OYKH, NEpHUCKOM, QoTroammapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKON, JI0O3UMETp, Kamepa Buibcona),
UCTIOJIBb3Ys IUPPOBBIE 00pa30BaTEIBHBIE PECYPCHI;

UCIIOJIb30BaTh MO/ PYKOBOJCTBOM II€/Iarora CXeMbl U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX TEXHHMYECKUX  YCTPOWCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJOTUYECKUX TMPOILIECCOB MPHU PEUICHUU Y4YeOHO-TIPAKTUUYECKUX 3aj1ay;
ONTUYECKHE CXEMBbl I TOCTPOCHHUS HM300paKEHUH B IIJIOCKOM 3€pKajie U
coOuparomiei JMH3E;

NPUBOJIUTH TPUMEPHI/HAXOAUTh MHPOPMALUIO O TPUMEPAX MPAKTUYECKOTO
UCIOJIb30BaHMs (U3HUECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JIJIs1 00ecrieyeHus
0e30macHOCTU MpU OOpPAIEHUU ¢ TPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMU,
COXpAaHEHHS 3/0POBbSl U COOJIIOJCHHS HOPM DJKOJOTHUYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH TOJT PYKOBOJICTBOM TeJjarora Nouck nHpopManuu Gu3ndeckoro
comepxanusi B cetd VHTEpHET, CaMOCTOSITENbHO (GOPMYIUPYST MOUCKOBBIM
3amIpoc, HAXOAUTh IYTU  ONPENEICHUS JOCTOBEPHOCTH  IOJYYEHHOMH
UH(pOpMAIMN HA OCHOBE UMEIOLUXCS 3HAHUHN U JOTIOJHUTEIbHBIX HCTOYHUKOB;
UCTOJIb30BaTh IPU BHIMOJHEHUH Y4YEOHBIX 3aJaHUM OTOOpaHHYIO IMEIarorom
HAYYHO-TIOMYJIAPHYIO JIUTEpaTypy (U3MUECKOro COAEpk aHMs, CIPaBOUYHBIC
MaTepHalIbl, pecypchbl ceTh VIHTEpHET; BIajeTh NIPUEMAaMU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi HHPOPMAIIUN U3 OJHOIN 3HAKOBOI CHCTEMBI B APYTYIO
C ONOpOIl Ha AJITOPUTM M YTOUHSIOUIME BOIPOCHI I€1arora; co3JaBaTh O]
PYKOBOJICTBOM I1€/1arora ¢ 00CykKJA€HUEM IJIaHa padOThl TUCbMEHHBIE U YCTHBIE
COO0O01IeHUs] HAa OCHOBE MH(OPMALINU U3 HECKOJIBKUX HCTOUHUKOB (PU3MUECKOTO
COlepKaHus, MyOJIMYHO TMPENCTaBIATh PE3yAbTaThl MPOEKTHOW WU
UCCIIEI0BAaTENbCKOM  JI€ATEIBHOCTH; IPU 3TOM TIPaMOTHO MCIOJb30BATh
W3YUYCHHBIA TOHSATUHHBIA ammapar u3y4aeMoro paszgena (U3MKu U
CONPOBOXK/JATh BBICTYIUICHHE TMPE3eHTAlUe C y4eTOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHKUE U KOJIMYECTBO YACOB, OTBOJIMMBIX Ha OCBOCHHE KaXK/10M TeMbI yueOHOro npeamera « Pusnka
[IpumepHON amanTUPOBAHHON OCHOBHOM 00pa30BATENbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMs OOyYaroUIUXCs ¢
3aJIepKKOM TICUXUYECKOI'0 pPa3BUTHUS, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pazaeioM [IpumepHoil paboueill mporpammsl
yueOHoro npeamera «Puznkay 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranu3zanus Brpase
cama BHOCHUTb U3MEHEHHMs B COJIEpP)KaHUE U paclpeiiesieHue ydyeOHOro Marepuaia Io rojaM oO0ydyeHMsl, B IOCIEA0BATEIbHOCTD
U3y4YeHHs] TeM M KOJIMYECTBO YAaCOB HAa OCBOEHUE KAXKIOW TEMbl, ONpeJeieHHe OpPraHu3alUuOHHBIX (OpM OOydeHHS M T.II.
OO60CHOBAaHHOCTh JTaHHBIX W3MEHEHUH OIpezenseTcss BhIOpaHHbIM oOpa3zoBaTenbHOM opranuzanueil YMK, unnuBuyaibHbIMU
NCUXO(U3NYECKUMU OCOOEHHOCTSIMU KOHKpETHbIX oOydwatoutuxcst ¢ 3I[IP, cTeneHpl0 yCBOGHHOCTM HMMH YYE€OHBIX TEM,
pPEKOMEHAIMSAMU 110 0TOOPY U aJlanTalliy y4eOHOro MaTepuasa rno pusuke, npeacTaBieHHbIMU B [losicHUTENbHOM 3amucKe.

7 KJIACC (68 u)

BenmuuuH. Qusuyeckue npubopol®

TemaTuyeckuii OcCHOBHbIE BU/IBI 1eSITEIbHOCTH yYAIIMXCS
OcHOBHOe coep:KaHue . .
0J10K, TeMa (Ha ypoBHe y4yeOHBIX AeiicTBHUI)
Paznen 1. ®u3uka u eé posib B MO3HAHUH OKPY:Katoliero Mmupa (6 1)
duznka — dusuka — Hayka o mpupone. SIBieHus | BblsBIeHHE OCHOBHBIX Pa3IMYM NpU IIOMOIIM II€AArora Mexnay (U3NYEeCKHMH W XUMHUYECKUMH
Hayka o npupoge | mpupomer  (MC®).  ®msmueckue  siBnenms: | npespamerusmu (MC — xumus).
Q29 MEXaHUYECKHE,  TEIUIOBBIE,  OJJIEKTpHYeckue, | PacrozHaBaHWe M KiIacCH(UKALMs IOCHEe OOCY)KAEHHS C IEAaroroM NpH IOMOLIM HAaBOILIUX
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BOIPOCOB (PU3MYECKMX  SIBJICHUI: MEXaHWYECKHX, TEIUIOBBIX, OJIEKTPHUYECKHX, MAarHUTHBIX
1 CBETOBBIX.
Habmtonenne u ommcanne GU3NUECKUX SIBJICHNUI HA 0230BOM YPOBHE.
dusznyeckne duznyeckue BEJINYHHBL. OrmpeieneHue Mpy NOMOLIH ITe1arora HeHbl JeTeHHs MIKAIbI H3MEPHTEIEHOro pudopa.
Ben4uHbI (2 9) W3smepenneduznaecknx W3mepenre no oOpasily IOI pyKOBOJACTBOM IIearora JHHEWHBIX Pa3MEpoB Tel U IPOMEXKYTKOB

5 MC — 311eMeHTSI CofIepIKaHus, BKITFOYAKOIIUE MEKIIPEIMETHBIE CBSA3U, KOTOPBIE TIOPOOHEE PACKPHITHI B TEMATHYECKOM TUTAHUPOBAHHUM.
6 KypcuBoM 0603HaueH yueOHbIH MaTepHa, KOTOPbIH H3ydaeTcs, HO HE BBIHOCUTCS Ha POMEKYTOUHYIO H UTOTOBYIO aTTECTAIIHIO.




Toepewnocms usMepeHull.
MexnyHapoaHascrcTeMa
SIIMHHUII
JeMoHcTpayumn’
1.MexaHu4YecKne, TEIUIOBBIC, AJICKTPUYCCKHE,
MAarHHUTHBIC, CBETOBBIC SBJICHHUS.
2.®Ousnyeckue TprOOpPsI M TPOIeaypa MPIMbIX
W3MEpEHHI  QHANOrOBBIM W IH(PPOBBIM
pudopoM.
dpoHTaNbHBIE NnabopaTopHble paboTbl UK
3/IEKTPOHHAsA [eMOHCTpauus.
1. Onpenenenue LIEHBI
JIeTICHUSI U3MEPUTENILHOTO ITprudopa
(ucnone3yst TEXHOJIOTUYECKYIO KapTy
9KCIIEPUMEHTA).
2. Usmepenre 00BEMa JKUAKOCTH |
TBEPJIOTO TeNa.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHH C YUETOM TIOTPEIITHOCTEH.

Wzmepenne o oOpasity 1o pyKoOBOJCTBOM TIeAarora o0beMa XHUIKOCTH U TBEPIOTO Tela.
Wzmepenne o o0Opasity o pyKOBOACTBOM II€AArora TEMIEpaTyphl IPH TOMOIIH )KUAKOCTHOTO
TEpMOMETpA U JJATYNKA TEMIIEPaTyphbI.

BeirmonHeHNe HECTIOKHBIX TBOPYECKMX 3aJaHUi C ONMOPOH Ha ajropuTM, IPEABAPHUTEIHHO
Ppa3o0paHHBIH C IEJaroroM Mo MOUCKY CIIOCOOOB M3MEPEHHsT HEKOTOPBIX (PM3MYECKUX XapaKTEPHUCTUK,
HarpuMmep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YOAJCHHBIX OOBEKTOB, OONBIINX
paccTosHUI, MaJIbIX MPOMEXKYTKOB BpeMeHn. O0CyXIeHHe MpeyIaraéMbIX Clioco0O0B.

EcrecTBeHHO-
HAy4YHBbIH METOJ
no3Hanus (2 1)

Kak ¢usuka u npyrue ecrecTBEHHBIC
HAaYKH U3y4aloT NpUpoay. EcmecmeeHHo-Hayytbiil
Memoo NO3HaHUsL: HAOMOOeHue, NOCMAHOBKA
HAYYHO20 — GOMPOCA,  BbLOGUIICEHUE — CUNOME3,
IKCHEPUMEHM NO NPOBEPKe 2Unomes, 00biICHeHUe
Habooaemozo seienus. Onucanue Qusudeckux
S61EeHULL C NOMOWBIO MOOeIell.

[Ipeamer 1 MeToBI HU3UKH.
JeMoHCcT paunn

1. Onpenenenre MOrpenIHOCTH
JKCIIEPUMEHTA.

BLI}IBI/I)KCHI/IC TUIIOTE3 MOCJIC TPEABAPUTECIILHOI'O 06Cy)l(}16HI/I${ C rnieaarorom, 06’])HCH$[IOH_U/IX IPOCTBIC
ABJICHUSI, HATIPUMeEP:

— II0YEMY OCTaHaBJIMBAETCSI ABIKYIIIEECS M0 FOPU3OHTAIBHOMN TOBEPXHOCTH TEIIO;

— II0YEMY B JKapKyo [IOroJly B CBETIION ONEK/E NPOXIaAHEN, YEM B

TEMHOI1. BEIO0p cr1oco0oB MpoBepKH TUIIOTE3 U3 MPEIOKEHHBIX TIEJaroroM.

HaGmonenue MpeayioKeHHbIX [e1aroroM HCCICIOBAaHUN 10 TPOBEPKE KaKOW-ITUOO THIIOTE3bl,
HallpUMep: JaJbHOCTh IOJNETa IIAPUKA, MYIIEHHOrO T'OPH30HTAJIbHO, TeM Oojblie, 4eM Ooiblie
BBICOTA ITyCKa.

[ocTpoeHre COBMECTHO C MeIaroroM MPOCTEHINHMX MojieNiel (PHU3MYECKUX SBICHHUH (B BUIEC PUCYHKOB
WU CXEM), HallpUMep MaJIcHue MpeaMeTa; IPsIMOJIMHEHHOE paclipocTpaHEHHE CBETa.

Pasnen 2. [IepBoHauaiabHbie cBedeHHsI 0 cTpoeHnH BemecTBa (5 1)

Ctpoenue
pemecrna (1 4)

CTpoeHHe BelIecTBa: aTOMBI U MOJEKYINBI, UX
pasmepol. Onvimsl, 00Ka3wl8aruue OUCKpemHoe
cmpoenue eeujecmaa.

dpoHTabHbIE NabopaTopHble paboThl U

HaGnronenue n nHTEpIpeTanis COBMECTHO C NIEIaroroM OITBITOB, CBUIETENbCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM PAa3IMYHBIX BEIIECTB B BOJIE.

OweHKa TpH ITOMOIIY TEXHOJIOTHYECKO KapThl pa3MepoB aTOMOB M MOJEKYN C HCIIOIb30BaHHEM
(hortorpaduii, moTy4eHHBIX Ha aTOMHOM CHIIOBOM MHKpockore (ACM).

Ormpenenenue nocie NpeaBapuTeIb-HOr0 00CYKACHHS € TIEAaroroM pa3MepoB MaIbIX TeJl.




7 Bce JlemoHcTparnmu u JlaboparopHsie paboThl, MPEACTABICHHBIE B COIEP)KAHNUH, JIOMYCKAeTCsI(MOXKHO) TPOBOIUTE, HCIOIb3YsI HHPOPMAIIMOHHBIE U JIEKTPOHHBIE TEXHOIOTUH (I POBEIE
00pa3oBaTeNbHBIE PECYPCHI).



onbIThIE,
1. Ouenka auamerpa aToMa METOAOM psiioB (cC
HCTIONB30BaHUEM (oTorpaduii).

JABu:xeHue

U B3aMMOJeicTB
He 4YacTull
BemecTBa (2 v)

JBmwkenue yactull BemectBa. CBS3b CKOPOCTH
JIBIKEHHSI 4acTHIl ¢ TeMrepaTypoil. bpoyHoBckoe
nBikenue, muddysus. Bzaumodetlicmeue uacmuy
sewjecmsa. npumMsiCeHUe U OMmankueanue.

JemoHcTpauun

1. HaGmronenre 6pOyHOBCKOTO IBUYKEHHSI.

PpoHTaNbHbIE 1abopaTOopHbIE PaboThbl U
onbIThI

1. OTBITHI no  HaOJIIOACHHIO

TETUIOBOrOpacIINPEHUsI Ta30B.
2.OmbITBl 0 OOHAPY)KEHUIO NEHCTBHUS CHII
MOJIEKYJIAPHOTO MPUTSHKEHUS.

HaGmonenue u o0bsicHEHHE TIPH IOMOIIIY ITeAarora GpoyHOBCKOT'O IBW)KEHHS U ABJIeHUs nuddy3un.
[IpoBenenne u 0OBSCHEHUE C OMOPOI Ha ANTOPUTM, IPEABAPUTENHHO Pa300paHHBIN C IMENaroromMm
OIBITOB I10 HAOMIOAEHUIO TEIJIOBOTO PACIIMPEHHUs Ia30B.

[IpoBenenne n OOBSCHEHHE OINBITOB C ONOPOHW Ha ajrOpPHUTM, INPEABAPHTENIHHO Pa300paHHBIN C
MeJaroroM 1o OOHAPYKEHUIO CHIT MOJIEKYIISIPHOTO TMPUTSDKEHHS U OTTaJIKUBAHUSL.

ArperatHbie
COCTOSTHUS
BellecTBa (2 4)

ArperaTHbie COCTOSIHHS BEIIECTBA: CMpOCHUE

2a308, arcuoKocmet u
MEEPObIX (KPUCMALIUYECKUX) mell.

Bzaumocessy mesucdy ceolicmeamu eeujecms 6
PA3HBIX ASPe2AMHBIX COCTOSIHUSIX U UX AMOMHO-
Monexkynsiphblm - cmpoenuem.  Ocobennocmu
azpe2amHuix COCIMOAHUL 800bL.

JeMoHCcT pauun

1. Habmopnenue auddy3um.

Omnucanue moj pyKoOBOJICTBOM Iiefjarora (C HCIOJIb30BaHUEM MPOCTBIX MOJIeNIeil) OCHOBHBIX Pa3IndIMid
B CTPOCHHU I'a30B, )KH]IKOCTCﬁ nu TBép}IbIX TCII.

HauanbHble TPEACTABIACHUASA O Mallod CKUMAEeMOCTH JKHUAKOCTEH W TBEPABIX TeJ, OOJBIION
CKMMAEMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YPOBHE II0J] KOHTPOJEM Meaarora 0 coxpaHeHuH (POpMbI TBEPIBIX TET U
TEKY4eCTH >KUAKOCTH.

Habunronenue 3a onbITaMy, J0Ka3bIBAIOLIMMU, YTO B TBEPJOM COCTOSIHUH BOJIbI YACTULIBI HAXOSTCS B
CpelHeM Jajblile Jpyr OT ApYra (IUIOTHOCTb MEHBIIIE), YEM B KHIKOM.

VYcraHoBiieHME € ONOpPOM HAa JUAAKTUYECKMM MaTepuall IPOCTBIX B3aUMOCBS3EH MEXIY
O0COOCHHOCTAMH arperaTHBIX COCTOSHUN BOABI M CYIIECTBOBAHHMEM BOJHBIX opraHusmoB (MC —
6uororusi, reorpadusi).

Paznen 3. IBu:kenue u Bzaumozaeiicreue e (21 1)

Mexanuueckoe
asuxenue (3 9)

Mexannueckoe JABWKEeHHE. PaBHOMepHOEe U
HepaBHOMepHOe nBmkeHne. Ckopocts. Cpeowss

HccnenoBanrue paBHOMEPHOTO JBHKEHHS U OIPE/IENICHHE ero MPU3HAKOB MOCIE MPEIBAPUTEIBHOrO
0OCYKIIEHHSI C TIeIarOTOM.

ckopocmb  npu  HepasHomepnom  Ogudicenuu. | HaGmoaeHne HEepaBHOMEPHOTO ABWKEHUS U ONIPEEICHHUE €r0 OTIIMIHH OT PABHOMEPHOT'O JIBIDKEHUS
Pacuér myTn 1 BpeMeHH IBUKEHHS. TI0CIIE TIPEJBAPUTEIIEHOTO O0CYXACHHS C NIE1arorom.
JemoHcTpauun Pemenne THIOBBIX pacueTHHIX 3a1ad B 1—2 meHCTBUS ¢ OMOPOH Ha ajrOpUTM, NPEABAPUTENHHO
1. HaGmonenue MEXaHHIECKOT 0 pa300paHHBI COBMECTHO C MEIATOroM Ha ONpPEIEICHUE ITYTH, CKOPOCTH U BPEMEHH PaBHOMEPHOI'O
JIBYDKCHUS

8 31ech 1 anee NPUBOAUTCS PaCIIMPEHHbIH TepedeHb 1ab0paTOPHBIX PAOOT U ONBITOB, U3 KOTOPOTO YYUTEINb JIETaeT BEIOOP MO CBOEMY YCMOTPEHHIO U C YYETOM CITHCKA 3KCIIEPHUMEHTAIBHBIX
3aaHuii, IpeuiaraeMpix B pamkax OI'D mo usuke.




Tena.
2. 3mepenue CKOpPOCTH
MIPSIMOJINHEWHOT O
JIBYDKECHUSL.
dpoHTanbHble NabopaTopHbIe PaboTbl U
onbIThI
1. Onpenenenre  CKOpPOCTH  PaBHOMEPHOI'O
JBIDKEHUs (IIapuKa B JKHIKOCTH, MOJENHU
UEKTPUUECKOT0 aBTOMOOHIIS U T. I1.).
2. Onpenenenve cpenHen
CKOPOCTH CKOJIb)KEHHsI OpycKa WM
IIapUKa O HAKJIOHHOM IJIOCKOCTH.

JBHXKCHUA.
Amnanmz Ipy IOMOIIH IIeaarora Fpa(l)I/IKOB 3aBUCHUMOCTH ITYTH U CKOPOCTHU OT BPECMCHHU.

HNuepuusi, macca,
IJIOTHOCTH (4 1)

SBnenue HHEPIIHH. 3axon uHepyuu.
Bzaumodeticmeue men Kax NpUNUHA UBMEHEHUS.
ckopocmu  Osudicenuss mei. Macca kax mepa
unepmuocmu mena. Ilnotaocts BemectBa. Ces3b
NIOMHOCMU C KOAUYECMEOM MONEKYI 8 eOuHuye
obvema sewecmsa.

JemoHcTpauum
1. HabnrozieHue sIBIICHUS HHEPLIUHL.
2. HaGnionienue u3MeHeHHs CKOPOCTH

IIPUB3aUMOJICHCTBUY TEIL.
3. CpaBHeHHe Macc 10 B3aUMOJEHCTBHIO Tell.

OOBsICHEHHE TIPU TOMOIIM TEXHOJOTHUCCKOW KapThl W MeJarora W IMPOrHO3HUPOBAHUE SIBICHUM,
00YCIIOBJICHHBIX HHEPIMCH, HANPUMEP: YTO MPOUCXOIMUT MPU TOPMOKCHUHM WM PE3KOM MAaHEBPE
ABTOMOOWIISI, TIOYEMY HEBO3MO)KHO MTHOBEHHO MPEKPATHTh ABHKEHHE Ha BEJIOCHIIE/IE HIIH CaMOKaTe
UT. I

Habntonenne u 0a30BbIil aHAM3 ONBITOB IO PYKOBOJCTBOM II€Jarora, JeMOHCTPHPYIOIINX
W3MEHEHHE CKOPOCTH JBIDKEHHS Tella B pe3ynbTaTe AeHCTBUSI Ha HETO IPYTUX Tell.

PenieHre TUMOBBIX PacueTHBIX 3aja4 B 1—2 neicTBUSA C OMOPON HA aNrOpUTM, MpPEaBAPUTEIHLHO
pa300paHHbBIIl COBMECTHO C TIEZIarOroM Ha OIpeIeNIeHHe MacChl Tela, ero 00bEéMa U IIOTHOCTH.
HaGmromenne u 06a30BbI aHaIM3 ONBITOB IOX PYKOBOJACTBOM IEJarora, JIEMOHCTPHPYIOLIHX
3aBHCUMOCTh H3MEHEHHS CKOPOCTH TeJla OT €ro Macchl IIPU B3auMOJIeHcTBUH Tel. V3MepeHne Macchl
TeJla Pa3InYHBIMU CTIOCOOAMHU.

Ornpenenenye COBMECTHO C IEAaroroM IUIOTHOCTH Telia B Pe3yJIbTaTe U3MEPEHHUs €ro Macchl U 00bEMa.




Cuaa. Buael cna
(14 )

Cuna KakK
XapaKTepUCTHKA
B3aumMoneiictBus Ten. Cuia ynmpyrocTd M 3aKoH
I'yka. M3mepenue  cunvl c  NnoMowwio
ounamomempa. SIBIeHHE TATOTCHHS W CHIIA
Tsokectu. Cuna msasgcecmu HA Opyeux NiaHemax
(MC). Bec mena. Hesecomocms. ClnoXeHHE CHII,
HanpaBJIEHHBIX o OJTHOM MIPSIMOH.
PaBHopelictBytomas cuin. Cuna mpenus. Tpenue
cKonboIcenust u mpenue noxost. Tpenue 6 npupooe u
mexnuxe (MC).

[JeMoHcTpayumn?
1. CroxxeHne Cuil, HalpaBJIEHHBIX MO
OJTHONIIPAMOM.
2. Hemoncmpayus ~ cunel  ynpyeocmu

HAPA3TUYHBIX MAMEPUATIAX.
PpoHTaNbHble NabopaTopHble pPaboThl U
OnbIThl.
1. Onpenenenue MIOTHOCTH TBEPAOTO Tea.
2.0mbITBI, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTb
pactsbkeHust  (neopManyu) TMPYKUHBI  OT
IIPUJIOKEHHOU CUJIBIL.
3.0mbIThI, JEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tella U
XapakTepa CONPUKACAIOMINXCSA TTOBEPXHOCTEH.

W3yuenne coBMECTHO ¢ MEAaroroM B3auMOJEUCTBUS KaK IPUYHHBI U3MEHEHUS] CKOPOCTH TeJa MU €ro
nedopmanuu.

OnucaHne Ha HAYaIbHOM YPOBHE PEabHBIX CUTyalluil B3aUMOAEHCTBHS TEN C IIOMOIIbIO MOAIETIEH, B
KOTOPBIX BBOANTCS MOHATHE U H300pa)KEHHE CHITBI.

M3yuenne mox pyKOBOACTBOM MEAArora CHUJbl YINPYrOCTH, 3aBHCHUMOCTH CHJIBI YIOPYrOCTH OT
YIUIMHEHUS PE3MHOBOTO ITHYPa WIIH MPYXHUHBI (C TOCTPOEHHEM rpaduka).

AHanu3 ¢ onopoil Ha AMJAKTUYECKUH MaTepua Mo KOHTPOJIEM Iejarora NpakTHYECKUX CUTYyalui,
B KOTOPBIX MPOSIBISIETCSl JISHCTBHE CHJIBI YNPYrocTH (YIpYrocTb Ms4a, KPOCCOBOK, BETOK JiepeBa
U 1p.).

AHanu3 ¢ onopoil Ha JUJaKTHYECKUH MaTepuall MOJ KOHTPOJIEM Ieflarora CUTyaluii, CBI3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[TonnMaHue ¢ omopod Ha CXEMbl MpPU MOMOIIM IEAarora OpOUTAJIBHOIO [BIDKEHUS IUIAHET C
UCIIOIb30BAaHHUEM SIBJICHHS TATOTEHHs 1 3aKoHa nHepuuu (MC — acTpoHOMHUS).

H3mepenune Beca Tena ¢ nmoMouiplo JuHamomerpa. OOOCHOBaHUE ATOrO Crocoba W3MEPEHUs! MoCie
MIOBTOPEHMS C NEJaroroMm.

HabntoieHue siBIeHHsT HEBECOMOCTH.

HabntoneHue 3a 9KCHEpUMEHTABHBIM MIOTYYEHHEM MPABUIIa CIIOKEHHS CHJI, HAIPaBJICHHBIX BIOIb
OJHOM npsiMoil. OnpezeneHre Npy IOMOIIH Tejarora BeINYUHBI PaBHOICHCTBYIOMIEH CHIT.

W3yuyeHune noj pyKoOBOACTBOM IE€Iarora CHiIbl TPEHUS CKOJIBKEHUS U CUIIBI TPEHHUS ITOKOS.
HccnenoBanre ¢ omopoil Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Tena
Y CBOMCTB TPYILUXCS [IOBEPXHOCTEM.

ba30BbIii aHanu3 ¢ ONOPOM Ha NMIAKTUYECKUM MaTepuas IOJ KOHTPOJIEM Ilelarora IpakTHYECKHUX
CHUTYaLlMi{, B KOTOPBIX MPOSBIIAETCS JEHCTBHE CUIIBI TPEHHUS, UCIIOIB3YIOTCS CIIOCOOBI €¢ YMEHbIICHHS
WIM YBEIWYCHUs (KaTaHWE HA JIbDKaX, KOHbKAX, TOPMOXKCHHE aBTOMOOWIS, HCIIOIb30BAHHUE
MO/NIMITHUKOB, IJIaBaHUE BOAHBIX KUBOTHBIX U Jip.) (MC — Ouomnorus).

Pemienre TUMOBBIX pacueTHBIX 3afay B 1—2 neiicTBUsA C ONMOPOM Ha alropuUTM, MPEIBAPUTENBHO
Ppa300paHHBII COBMECTHO C IIEJar0roM ¢ HCIIONb30BaHHEM (DOPMYIT TS pacueTa CHIIBI TSHKECTH, CHIIBI
YIIPYTOCTH, CUIIBI TPEHHSI.

Paznen 4. JlaBaeHune TBEPAbIX TeJ, KUAKoOCTell u ra3oB (21 u)

JaBienne.
Iepenaua
JaBJICHUS
TBEPAbIMU
TeJIaMHu,
SKHKOCTAMHA U
razamu (3 u)

Hasnenue. Cnocoobl ymeHbuleHUst U YEeIuseHus.
oaenenusl. Jlasnenue 2asa. 3asucumocms
oasnenus 2aza om 06vema, memnepamypbl.
Ilepedaua oasnenus meepovimu menramu,
arcuokocmamu u eazamu. 3axon Iackans.
ITneemamuueckue MawuHbl.

[LemoHcT pauun?

1

3aBUCUMOCTE JTaBIICHUS rasa

OTTEMIICPATYPBI.

AHanu3 1 00bsICHEHHE ¢ ONOPOH Ha JUNAKTHYECKHH MaTephal o[ KOHTPOJEM IIearora OIbITOB U
MPaKTUYECKUX CUTYallHi, B KOTOPBIX IPOSIBIISIETCS CUJIa TABJICHHUSL.

O060CcHOBaHHE C OTIOPO HAa TEXHOJIOTMYECKYIO KapTy IIPH MTOMOIITH TIeJarora Cioco00B YMEHBIICHHS U
YBEIINYCHUS IaBJICHUS.

V3ydenne mox pyKoBOICTBOM II€Iarora 3aBHCHMOCTH JaBJIEHHS ra3a oT 00bEMa 1 TeMIIepaTyphbl.
V3ydeHne mon pyKoBOJICTBOM Iefiarora OCOOCHHOCTEH Iepesadn IaBIeHHs TBEPIBIMH TEIaMH,
KHAKOCTSIMHU U Tazamu. OOOCHOBaHHE PE3YJbTaTOB OIBITOB OCOOCHHOCTSMH CTPOCHHS BELIECTBA B
TBEPJIOM, KHIKOM U Ta3000pa3HOM COCTOSTHHSX TPEUIOKEHHBIMU (POPMYITUPOBKAMIL.

HaGnronenue 3a skcniepuMeHTalbHBIM JI0Ka3aTeIbCTBOM 3aKkoHa [lackars.




2. Hepez[aqa JaBJICHUS )KUAKOCTBIO U Ta30M.

Pemenne THIMOBBIX pacuyeTHBIX 3a1a4y B 1—2 NEHCTBHS C OMOPOM Ha aNrOpPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C MEaroroM Ha pacueT JaBIICHUS TBEPIOrO Tena.

JlaBienue
sxuakoctu (5 v)

3aBUCUMOCTD JIABJICHHS KHUAKOCTH OT TJYOHHBI.
Tuopocmamuueckuii napadoxc. Coobwarowuecs
cocyowl. ['udpasnuueckie Mexanuzmul.

[JeMoHcTpayumn?

1. Coobmaromuecst COCyabI.

2. 'mppaBnmyeckuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO0 KapTy HOJ PYKOBOACTBOM II€Aarora 3aBUCHMOCTH
JTABJICHUS XKUIKOCTH OT TIYOWHBI TIOTPYXKCHHS W TUIOTHOCTH JKUIKOCTH.

Habmronenue u HavanpHOE MOHUMaHKE THPOCTATHYECKOTo Napajiokca Ha OCHOBe 3akoHa [lackais.
WzydeHne coBMECTHO C IMEAaroroM cooOIIAIOIIUXCs COCYIOB.

PerieHne THIMOBBIX pacdeTHBIX 3a7ad B 1—2 NEWCTBUS C OMOPOH Ha alTOPUTM, MPEIBAPUTEIBHO
pa3o0paHHBIN COBMECTHO C IIE€IaroroM Ha pacueT AaBJICHUS KUIKOCTH.

Habumonenue 3a 00bsicCHEHHEM NPUHIIUIA ISHCTBHS THAPABINYECKOr0 pecca.

AHanmu3 W OOBSCHCHHWE C ONOPOM Ha JUAAKTUYCCKANW MaTepuan TOA KOHTPOJEM Iemarora
MPAKTUUECKUX CUTYAIlMH, JEMOHCTPUPYIOIIUX MPOSBICHUE aBIEHUs KUAKOCTH U 3akoHa [lackas,
HATPUMEpP TPOLIECCOB B OPraHU3Me MPH TIIYOOKOBOTHOM HbIpsiHHU (MC — Ouosorus).

ATmocdepHoe
nasJenue (6 1)

AtMmocdepa 3emin U aTMOC(epHOE IaBIICHUE.
[puuunsl cywecmeosanus 6030YWHOU 060104KU

3emnu. Onvim Toppuuennu. Hzmepenue
ammocghepnozo oasnenus. 3asucumocmo
ammocghepno2o  0aelenHuss Om  6bICOMbl  HAO
yposuem  mops. Ilpubopvl  Ons  usmepenust

ammocghepnozo 0aeienus.
[JemoHcTpavmn?
1. [IposiBienue nefcTBUs
aTMoc(hepHOr 0/1aBJICHHSI.

HaOnroneHue 3a 3KCIiepuMEHTATEHBIM O0HAPYKCHHEM aTMOC(EPHOTO TaBJICHUSL.

AHanu3 ¥ 00BACHEHHE C OMOPON Ha AUAAKTHYCSCKHI MaTepral MoI KOHTPOJIEM Iiearora OmbITOB U
MPaKTHYECKUX CUTYAIMH, CB3aHHBIX C IEHCTBHEM aTMOC(HEpPHOro JIaBIeHUS.

HabntoneHue 3a 00bsSICHEHHEM CYLIECTBOBaHMUS aTMocepbl Ha 3emMile U HEKOTOPBIX TUIAHETaX WIIU €€
OTCYTCTBHS Ha Npyrux mianerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

bazoBoe noHUMaHue MPUYUH U3MEHEHHS IUIOTHOCTH aTMOC(EPBI ¢ BBICOTON M 3aBUCHMOCTH
aTMOc(hepHOro JIABJICHUS! OT BBICOTBIL.

PeleHre THIMOBBIX Pacu€THBIX 3a/1a4 B 1—2 JeiicTBHS C OMOpPOW Ha alrOPHUTM, MPEIBAPUTEIHLHO
pa300paHHbIl COBMECTHO C TI€Jar0roM Ha pacdyeT aTMOC(EPHOro AaBJICHHS.

W3ydeHne noj pyKoOBOJICTBOM IIeAarora yCTpoicTBa 6apomMerpa-aHepounsa.




HeiicTBue
JKHIKOCTH W rasa
HA MOrpy:KEéHHOE
B HHX TeJIo (7 1)

Heticmsue srcuokocmu u 2a3a Ha NOPYIHCEHHOE
6 HuX meJio. BeITamKuBaromas (apxuMenoBa) cruia.

3axon Apxumeoa. Ihasanue mei.
Boszoyxonnasanue.

[JeMoHcTpayumn?

1.3aBHCHMOCTh  BBITAJIKHBAIONIEH CHIBI  OT
00béMa MOrPY)KECHHOH 4YacTH Tela H
IUIOTHOCTH JKUIKOCTH.

2.PaBeHCTBO  BBITAIKUBAIONICH CHJIBI  BECy
BBITECHEHHOM YKHIKOCTH.

3. YcnoBue miaBaHus Tell: TUIABAaHHE WU
NOTrpy)XeHHe  Tel B  3aBUCHMOCTH  OT

COOTHOIIICHHSI IFIOTHOCTEH TeNa 1 )KUAKOCTH.

®poHTaNbHble labopaTopHble pPaboThl U

onbIThl.

1. UccnenoBaHue 3aBHCHMMOCTH Beca Tela B
BOJIE OT 00BbEMa THOTPY)KEHHOU B JKUJIKOCTh
YyacTH Tena.

2. Onpenenexnve
JICUCTBYIOILIEW Ha TeJo,
HKHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLICH
CHWJIbI, ICMCTBYIOLLEH HA TEJIO B )KUJKOCTH, OT
Macchl Tena.

4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBHCHMOCTD
BBITAIKMBAIOLIEH CHIIBI, JCUCTBYIOLIEH Ha
TEJIO B KHUIKOCTH, OT 00bEMa MOTPYKEHHOM B
KHUIKOCTh YacTH Tella M OT IUIOTHOCTH
KHUJKOCTH.

5. Konctpyuposanue apeomerpa 1551
KOHCTPYUPOBAHUE JIOAKH U ONpEJEICHUE ¢
TPY30MOIBEMHOCTH.

BBITAJIKUBAIOIIEH CHIIBI,
HOTPY’KEHHOE B

HabmroneHue 3a sKCepruMEHTATFHBIM 00HAPY)KEHUEM JISHCTBHS )KUIKOCTH U ra3a Ha TIOTPYKEHHOE B
HHX TEJIO.

OrnpenienieHre ¢ OMopoil Ha TEXHOJIOTMYECKYIO KapTy BBITAIKUBAIOIIEH CUIIBI, AEUCTBYIONIEH Ha TEIO,
MOTPY>KEHHOE B JKUIKOCTD.

Habnronenue 3a mpoBeneHHEeM B 00CYXKICHUE COBMECTHO C TIEIarOrOM OITBITOB, IEMOHCTPHP YIOIITHX
3aBUCHMOCTh BBITAJIKHBAOIICH CHIIBI, JEHCTBYIOIICH Ha TEIO B KUAKOCTH, OT 00BEMa MOTPYKEHHON
B JKHIKOCTb YaCTH TeJla U OT INTIOTHOCTH JKHIKOCTH.

HccnenoBanue moj pyKOBOJCTBOM ITIeJlarora 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON
B JKHIKOCTb YaCTH TeJja.

Pemenrie TUMOBBIX pacueTHBIX 3ajad B 1—2 JEHCTBUS C OMOPOM Ha allfOPUTM, MPEIBAPUTEITHLHO
pa300paHHBI COBMECTHO C MEJaroroM Ha MPUMEHEHUE 3aKOHAa ApXUMeNa U YCJIOBHS IIaBaHHS TEl.
KoncTpyupoBanue npu momoiiy nejarora apeoMeTpa Win KOHCTPYHUPOBAHUE JIOAKHU U ONpesiesieHne
e¢ TPy30MOABLEMHOCTH.

Pa3nen 5.

Pa6oTa u MotHoCcTh. JHeprus (12 v)

Paodora

M MOIIHOCTh
By

Mexanndeckas pabora. MOITHOCTD

HabnroneHne 3a 3KCIIEPUMEHTATIBHBIM OIPE/ICIICHHEM MEXaHHYECKOW PabOThl CHIIbI TSDKECTH IPU
MajIcHHd Tella W CWIbl TPEHUS MPU PABHOMEPHOM TIEPEMEIICHUH Tela MO TOPU30HTAILHOM
MTOBEPXHOCTH.

Habmronenue 3a neMoHCTparmeil pacuéra MOIIHOCTH, Pa3BHBAaEMOH IIPH MTOIBEME 10 JICCTHHIIE.
PelieHre THIMOBBIX PacU€THBIX 3a/a4 B 1—2 JEHCTBUSI ¢ OMOPOH HA AJTOPUTM, MPEABAPHUTEIHHO




Ppa300paHHBII COBMECTHO C MEAArOroM Ha pacueT MEXaHUYeCKOi paOoThl U MOIITHOCTH.

IIpocToie
MexaHu3Mmbl (5 )

[IpocThie MexaHU3MBIL: pbIYar, OJI0K, HAKIIOHHAS
IUIOCKOCTh.  [Ipasuno  pasnogecusi  pwiuaza.
Ipumenenue npasuna paenogecusi pwvluaza K
onoxy. «3onomoe npasunoy mexanuxu. KIIJI
MPOCTBIX MEXaHU3MOB. [IpOCThIC MEXaHHU3MEI B
OBITY M TEXHHKE.

JemoHcTpauun

1. TIpuMepsI IPOCTHIX MEXaHU3MOB.

PpoHTaNbHbIE 1abopaTOopHbIE PaboThbl U
OnbIThl

1. Onpedenenue pabomuvl cuivl mpeHus npu

PABHOMEPHOM 08UICEHUU mena no

20pU3BOHMATILHOU NOBEPXHOCHIU.

2. Hccnedosanue yciosutl pasHogecust puluaza.

3. Usmepenue KIIJ] maxnonunou niocxocmu

(a1eKMPOHHASE OeMOHCMPAYUsL).

HauvanpHoe OHMMAaHKE BBIMTPHIIIA B CHJIC IIPOCTHIX MEXAaHU3MOB Ha MPUMEPE PhIYara, MoJBHKHOTO
Y HEIO/IBIKHOIO OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHre COBMECTHO € TIEJITarOroM YCIOBHSI paBHOBECHS pblyara.

OOHapyXeHHe TI0Jl PYKOBOJCTBOM IEIarora ¢ OTMOPOW Ha JUAAKTUUCCKUA MaTepHall CBOWCTB MPOCTHIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX M MPUCIIOCOOTICHUSAX, UCIIONB3YEMBIX B OBITY M TEXHHUKE, a
TaKKe B )KUBBIX opranu3max (MC — Ouomnorus).

HaOnroneHwre 3a SKCIIepUMEHTAIBHBIM JJOKA3aTEIbCTBOM PAaBEHCTBA PA0OT MPHU MPUMEHEHHUHU MPOCTHIX
MEXaHU3MOB.

Omnpenenenue noja pykoBoacTBoM negarora KI1/ HakIIOHHOM MIOCKOCTH.

Pemenne TUMOBBIX PAacyUCTHBIX 3aj7a4 B 1—2 JEHUCTBUS C OMOPOM Ha alropuTM™M, MpEABaApPUTEITHHO
pa300paHHBI COBMECTHO C IMEAAaroroM Ha MPUMEHEHUE MpPAaBUJIa PABHOBECHS phlyara W Ha Pacyer
KIIJI.

Mexanuueckas
sHeprus (4 1)

Mexanuueckas dHeprus. Kunemuueckas u
nomenyuanvHaa sHepeus. llpespawenue 00HO20
8U0A MexaHuyeckou dHepeuu 6 Opy20lu. 3aKOH
COXpaHEHHMS YHEPTUH B MEXaHHKE.
®poHTAIbHBIE 1a00PATOPHbIE PAGOTHI U
OIBITHI.

1. Wzyuenue 3aKOHa COXpaHEeHHUS
MEXaHHYECKOH OSHEprud (dIEKTPOHHAs
JEeMOHCTpAIIHs).

HabmroneHne 3a 9KCepUMEHTAIbHBIM ONPEACICHUEM U3MEHEHHSI KUHETHYECKON U MOTEHIAIbHON
SHEPruM Tena MPU €ro CKaThIBAHUU 110 HAKIIOHHOH MJIOCKOCTH.

DopMynupoBaHUE COBMECTHO C IIEJaroroM Ha OCHOBE HCCIICOBAHUS 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPIUH.

IIpencraBneHue mpy MOMOIIY ME1arora rpaHuLl IPUMEHUMOCTH 3aKOHA COXPaHEHHS SHEPTUM.
Pemenne THIOBBIX pacyeTHHIX 3a1ad B 1—2 NEHCTBUA C ONOPOW Ha ajrOpUTM, NPEIBapUTEIHHO
pa300paHHBI COBMECTHO C MIEJArOroM C HCIONb30BAHUEM 3aKOHA COXPAHEHMs SHEPTUU.

Pe3epBHoe Bpems (3 4)

8 KJIACC (68 u)

TemaTnueckui
0JI0K, TEMBbI

OcHoBHOE coaepkaHue

OcHOBHBIE BUABI 1€ATEJIbHOCTH YYAIHXCS
(Ha ypoBHE y4eOHbIX JAeiicTBHI)







Crpoenne
H CBOMCTBA
BeulecTna (7 1)

Ocnosnobie nonodHCceHus MOAEKYIAPHO-
KUHEMUYEeCKOU meopuu CmpoeHusi B8euecmsa.
Macca u pazmepor amomos u monexyn. Onvimul,
noomeepaicoaiouue OCHOBHbIE noaodHcenus
MONEKYNAPHO-KUHEMUYECKOU MeOpUU.

Mopenu TBEPAOTo, XKHUIKOTO U Ta3000pa3HOro
cocTosHul  BemiectBa. Kpucmannuueckue u
amopghuvie mena. ObvsicHeHUe CBOUCME 2a308,
JlcuoKocmell U mMeepobix  Mmell  HA  OCHO8e
NOLOAHCEHUT MONEKYIAPHO-KUHEMUYECKOU MEOPUU.
CMmauuBaHue u Kanuwisphvle seienus. Tennoeoe
pacuupenue u cocamue.

[JeMoHcTpayumn?

1. HaGimoneHne GpOyHOBCKOTO IBMYKEHHSI.

2. Ha6monenue nuddy3uu.

3. HaGmronenue SIBIIEHHI
CMaYnBaHUI WKaMUJUIAPHBIX
SIBJICHUH.

4. HabtoieHUE TEIUIOBOT'O PAaCITUPEHHS TEI.

5. M3MeHeHue NaBJCHUS rasa Mpud W3MEHEHUH
00beMa M HArpeBaHUU WIIH OXJIAXKICHHH.
®poHTasbHbIe Na6opaTOpPHbIe PABOThI U

onblThl.
1. OnbiThl 110 OOHAPYKEHHIO HEHCTBUS CHII

MOJIEKYJISIPHOTO NPUTSDKEHUS (mu
3JIEKTPOHHAS IEMOHCTPAIIKS).

2. OIBITBL  TI0  BHIPAIIMBAHMIO  KPUCTAILIOB
TIOBapEHHOM COJIU MM caxapa.

3. OmeIThl 1O  HAONIONEHWI0O  TEIUIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH W TBEPABIX
TEN.

4., Onpenenenne AaBiIeHUs BO3AyXa B OalIOHE
LIMPHUIA.

5. OnbITh], JAEMOHCTPHUPYIOIIME 3aBHCUMOCTD
JaBIEHUS BO3AyXa OT ero oObeMa U
HaTrpPeBaHMs UITH OXJIAXKICHUSL.

6. Iposepxa cunomesuvl MuHeElHO 3A6UCUMOCTIU
OnuUHbL cmonbuka acuoKocmu 8
mepmomMempuyeckou mpyobke

ommemnepamypboi.

HabmroneHne 1 wHTEpIpeTaIsi COBMECTHO C IEAaroroM OIBITOB, CBHJICTEIBCTBYIOIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUHM BEUIECTBA: OMBITHI C PACTBOPEHUEM PA3JIMYHBIX BEUIECTB B BOJIE.

Pemienne TUMOBBIX pacu€THBIX 3afad B 1—2 neicTBHS ¢ OMOpOM Ha aJIrOPUTM, MPEIBAPUTEIILHO
pa300paHHBI COBMECTHO C TEAArOroM 10 OIICHUBAHUIO KOJTUYECTBA ATOMOB HIJTH MOJICKYIT B CIIIHUIIC
00BEMa BElIECTBA.

[IpencraBneHre MpH MOMOINHU TIearora OPOYHOBCKOTO IBUKCHUS, sBIIcHUS nuddy3un u pasmuanii
MEX1y HUIMH Ha OCHOBE TIOJI0’KEHUH MOJIEKYISIPHO-KUHETHUECKON T€OPUU CTPOCHHUSI BEILIECTBA.
OOBsICHEHHE TTPH TIOMOIIIH TIeJ]arora ¢ OMOpoi Ha MTUNAKTUYCCKUI MaTephall OCHOBHBIX Pa3iIUuUil B
CTPOEHHM Ta30B, >KUJKOCTEH W TBEPJBIX TEN C HCIOIb30BAHUEM IMOJOKEHUNA MOJEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHUS BEIECTRA.

[IpoBenenue moj pyKOBOJCTBOM T€JIarora OnbITOB MO BBIPAITUBAHUIO KPUCTAIIIIOB MIOBAPEHHOM CONM
WM caxapa.

IIpoBeneHre COBMECTHO C TIEIArOroM M OOBSICHCHUE U3 MPEITI0KEHHOIO MEPEYHs BHIBOIOB OIBITOR,
JIEMOHCTPHUPYIOIINX KalWUIAPHBIC SBJICHUS U SBJICHUE CMAaYUBaHMS.

OOBsICHEHHUE C OMMOPON Ha TEXHOJIOTMYESCKYIO KapTy MOJ] PYKOBOJCTBOM IEIArora PO KamUIIpPHBIX
SIBJICHUI JUTS TIOCTYIJIEHUS BOJIbI B oprann3m pacrenuit (MC — Guomnorusi).

Habro/ieHre OMBITOB 110 HAOJIOCHHUIO TEIJIOBOTO PACIIHPEHHS Ia30B, KHUIKOCTSH U TBEPABIX TEJI.
OOBbsicHEHHE ¢ OMOpOil Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM II€/Iarora COXpaHeHus: 00beéma
TBEPJIBIX TeJl, TEKYYECTH >KUIKOCTH (B TOM UHCIIE, PA3HUIBI B TEKYYECTH IS pa3HBIX KUIKOCTEHN),
JIaBJICHHUS rasa.

HaGmronenue 3a nmpoBeieHHEM OIBITOB, IEMOHCTPHPYIONINX 3aBUCHUMOCTh JaBJICHHUS BO3/yXa OT €ro
00bEMa M HarpeBaHUs WM OXJIKICHHS, U MX 00BSCHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO Y4 CHHSI.
AHanu3 mpu MOMOIIM TIeJjarora ¢ OMOpo Ha AUAAKTHYECKUN MaTepual MPaKTHYECKHX CUTYaluH,
CBSI3aHHBIX CO CBOMCTBaMH Ta30B, )XUIKOCTEH U TBEPIBIX TeIl.




TemoBbIe
npouecchl (21 1)

Temnepatypa. Ces3b  memnepamypvl  coO
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.
Buytpennsisi sHeprusi. Cnocobvl  usmeHeHus.
6HYmMpeHHel — dHepeuu: — menionepeoaida  u
cogepuernue pabomul. Budvl mennionepedauu:
MeNnIoNPOBOOHOCHIb, KOHBEKYUS, UZTYUEHUE.
Komuuectso TETTOTHI.
VienbHas TeMIOEMKOCTb
BELIECTBA. TennoobMen u menniogoe pagHoGecue.
Ypasnenue mennosozo 6ananca.
ITnasnenue u omsepdesanue KPUCMAIIUYECKUX

6ewecms.  YJenbHas — TEIJIOTa  IUIABJICHHUA.
Ilapoobpasosanue u komoencayus. Hcnapenue
(MC). Kunenue. VnensHas TeroTa
napooOpa3oBaHusl. 3agucumocms memnepamypbl
Kunenuss ~ om  ammocepHozo  O0agneHusl.
Brasicnocms 6030yxa.

OHeprus  TOIUIMBA.  YJeNlbHas  TeIUIoTa
CrOpaHusl.

[Ipunyuner pabomvl meniosvix Osucamenell.
K
Meniogo
20
ogucamens. Tennogvle Oeucamenu u 3auwuma
oxpyaicaroweti cpedvt (MC).
3akon coxpamenusi u npespawjeHus. IHepeUU 6
mennoguvix npoyeccax (MC).
[JemoHcTpavmn?
[IpaBuna u3mMepeHus TeMIEpaTyphbl.
1. Bugs! Temonepenadm.
2. OxJ1a<ieHre TPU COBEPILEHUH PaOOTHI.
3. HarpeBanue IPU  COBEPIICHUH
PabOTHIBHEIITHUMU CHJIAMH.
4. CpaBHEeHHE TETTOEMKOCTEH
Pa3IMYHBIX BEIECTB.
5. HaOmroneHue KumeHus.
6. HaOmronenue IIOCTOSHCTBA
TEMIIEPATYPHITPH TLIABICHHH.
7. Mopmeny TeTIOBEIX JBUTATEIIEH.
DpoHTabHbIE NabopaTOopHbIe PaboThl 1
OMbIThl.
1. HaOmonenue

W3MEHEHHSI  BHYTPEHHEU

O060oCcHOBaHWE IO TTOJITOTOBJICHHOMY aJTOPUTMY COBMECTHO C TIEJITarOrOM IIPABIII H3MEPCHUS
TEMIIEPATYPHI.

CpaBHECHHE PAa3IMIHBIX CIIOCOOOB H3MEPCHHUS U IIIKAJ TEMITEPATYPHIL.

HabmroeHue 3a mpoBeICHUEM OIIBITOB, JEMOHCTPHUPYIOIINX H3MCHCHHE BHYTPEHHEH SHEPTHH TEa B
pe3yabpTare TeIuionepeaayl u paboThl BHEIITHUX CHII.

HabnroneHue 3a mpoBeICHUEM OIBITOB, OOCYKICHUE MPAKTHYCCKUX CHTYAIUH, TEMOHCTPHP YEOIIIUX
pa3iuyHbIle BUABI TEIUIONEPEayu: TEIIONPOBOHOCTh, KOHBEKIINIO, U3TyUCHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHMUECKYIO KapTy IMOJl PYKOBOJICTBOM IeJarora siBJeHus
TEIT000MEHA TIPU CMEIIUBAHUY XOJIOIHON U TOPSICH BOJIBL.

HaGimoeHre ycTaHOBIICHUSI TEINTIOBOTO PABHOBECHS MEXY TOpsTUEi M XOJIOTHON BOJOH.
OnpeeneHue mpy MOMOIIH TIearora KoJnyecTBa TEIIOTH, TIOJIY4EHHOTO BOIOH P TEIIIO0OMEHE ¢
HarpeThiM METaJUTMYECKUM ITWIHHIPOM.

Onpenenenue 1o TadIxIe YACTbHOMN TEIII0OEMKOCTH BEIIeCTRA.

Pemienne TUMOBBIX pacueTHBIX 3a7ad B 1—2 JeicTBUS ¢ OMOpPOM Ha alrOPUTM, IMPEIBAPUTENHLHO
pa300paHHBI COBMECTHO C IICNAroroM, CBS3aHHBIX C BBIYHACICHHEM KOJUYSCTBA TEIUIOTHI U
TETUTOEMKOCTH TIPU TEIIIOOOMEHE.

AHanu3 TmpH TIOMOIIM TeJarora CUTYyaIlMil MPaKTUYECKOTO MCIIONb30BaHMS TEIJIOBBIX CBOWCTB
BEIIECTB W  MaTepHAJIOB, HampUMep B  LEIAX  DHEProCOCPSIKEHHs:  TCIIOM3OJISIIHS,
sHeprocOeperaromue Kpoliy, TePMOAKKyMYJIITOPHL U T. 1.

HaGroieHre SIBJICHUN HCTTAPCHHUS U KOHICHCAITHH.

HabGnronenue 3a nccienoBaHieM Mpoliecca UCIapeHns Pa3InIHbIX )KUAKOCTEH.

OOBsCHEHHE 110 aNTOPUTMY COBMECTHO € MEJIaroroM sBJICHUH MCTIApEHUs U KOH/IECHCAIMK Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUEHHUSL.

Habmoienye 1 00bsiCHEHHE POLIECcca KUTICHHUS, B TOM YHCJIE 3aBUCHUMOCTH TEMIIEPATypbl KHIICHHS OT
JIaBJICHUS.

Ormpenenenue 1o Tabnuie OTHOCHTEIBHOMN BIAKHOCTH BO3IyXa.

Habmnroxenne nporiecca miaBieHus KPUCTAIIIYECKOTO BEIIECTBA, HATIPHUMED, JIb/A.

CpaBHeHHE TI0 IUIaHY TIPH TIOMOIIM IENarora IpoIEecCOB IUIABICHUS KPUCTAJUIMYECKUX Tel
Y pa3MsTYeHUst PU HarpeBaHUHM aMOP(HBIX TeJl.

Onpenenenue 1o TabnuIle yAeIbHOMN TEIIOTH IUIABICHHUS JIBA.

OO0BscHEHHE TIO CXeMe Tociie 00CYXAEHHUS ¢ MeAaroroM SBJCHUH TUIABJICHNS U KPUCTAJUTH3AlUN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUCHHSL.

Perrenne TUMOBBIX pacdeTHHIX 3amad B 1—2 NMEHCTBUS C OMOPOW HA aNTOPHUTM, MPEIBApPHTEIBHO
pa30o0paHHBIN COBMECTHO C TIEJATOTOM, CBSI3aHHBIX C BRIYMCIICHHEM KOIMYECTBA TEIUIOTHI B POIIECCax
TETUToNepeauy IPH IUIABICHUHN U KPUCTAIUIN3AINHN, UCTIAPEHUH U KOHICHCAIHH.

AHanu3 mpu TOMOIIX TIeAarora ¢ ONOpPOH Ha AWJAKTHYECKUH MaTepHal CHTYAIlA MPaKTHIECKOTO
MPUMEHEHHs SBJICHWN IUIABJICHUS W KPUCTAJUIM3ALWH, HAMPUMEp, IOIYYEeHHE CBEPXUHCTBIX
MaTepHalioB, COJIeBasl TPEKa U JIp.

AHanu3 mpu MOMOIIH Tteiarora paboThl U 00BSCHEHNE IPUHIIATIA TSHCTBUS TEIDIOBOTO JBUTATEIS.
Brranciienne KomudecTBa TEIUIOTHI, BBIACISIIOMIETOCS TIPH CTOPAHUN Pa3INYHBIX BHUIOB TOIUINBA, U
KII/I nBurarens.




OHEPIUU TCJia B pE3YyJIbTATC TCILUIOIICPEAAYN U
pa60T},1 BHCIIHUX CHIJI.




2. ViccnenoBanye sBIEHHMS TEMIOOOMEHA MPH
CMEIINBAHUHU XOJIOJIHOM U ropsiaeii BOJIBL.

3. Onpeoenenue KONUuecmea meniomul,
NOJYYEeHHO20 6000U Npu MenioobMene ¢
HazpemvlM MeMmaiiudecKum YyunuHOpoM.

4. Onpedenenue  yoenvHol — Meni0eMKOCMuU

seujecmaa.

. UccnenoBanue mporiiecca HCIapeHus..

. OnpenienieHre  OTHOCHUTENBHON  BIAKHOCTH

BO3/IyXa.

7. Onpeoenenue yoeabHou Meniomol NAAGACHUs

avoa.

o o1

O6CY)KI[CHI/IC COBMCCTHO C IT€JaroromM 3KOJOri4€CKux HOCJ'IGI[CTBI/If/i HCIIOJIB30BaHUA HBHFaTeHefI
BHYTPCHHET O CIropaHus, TCIUIOBBIX U FI/II[pOE)J'IeKTpOCTaHIII/Iﬁ (MC — DKOJIOI'us, XI/IMI/ISI).

Pa3znen 7. DnexkTpuyeckue M MarHUTHbIE siBJeHus (37 1)

dyekTprUYecKne
3apsiabl
3apsiskeHHbIE
TeJia M UX
B3auMo/elicTBUe
(7 4)

Onexmpuzayus men. JBa poia 3JIEKTPHYECKUX
3apsanoB. B3auMopeiicTBue 3apsKEHHBIX Tell.
3axon Kynoua (3asucumocmo cuJibl
83aUMOO0ENICMEUS 3APANCEHHBIX MeT OM GENUYUHBL
3aps1006 U pacCmosiHUsL MeANCOy meiamu).

OneKTpuUecKoe Tosne.
Hanpsowcennocmeo
anekmpuueckoeo noua. Ilpunyun cynepnosuyuu

INIeKMpUYecKux noieil (Ha KauecmeeHHOM YPosHe).

Hocumenu INEKMPULECKUX 3aps008.
OnemenmapHulii NeKMpUYecKull
3aps0.CmpoeHue amoma.
[IpoBOAHUKY U AUAIEKTPHUKH.

3aKOH COXpaHEHHMS IEKTPUIECKOTO 3apsia.

[JemoHcTpavmn?

1. DnexTpuzanus Tem.

2. Iea poma DIEKTPHUYECKUX

3aps10B HUB3aUMOJIENICTBUE
3apsHKEHHBIX Tel.

3. YcTpoiicTBO U AefCTBHE AIEKTPOCKOIIA.

4. DnekTpocTaTHUecKasi HHIYKITHS.

5. 3aKOH COXpaHEeHHUS IEKTPUUECKIX 3aPSIOB.

DpoHTabHbIE NabopaTopHbIe paboThl 1
OnbIThl.

1. OmpITH IO HAOMIOJCHUIO DTICKTPU3AIIH TEIT

WHIYKIWEH U IPH CONPHKOCHOBCHHH.

HabntoneHue 3a MpoBeJCHUEM OIBITOB I10 AJIEKTPU3ALNH Tell TIPH COMPUKOCHOBEHNUH U MHAYKIIHEH.
HaGmoneHre u 00bSICHEHHE ¢ OIOPOi Ha TUAAKTHYECKUN MaTepHasl B3auMOICHCTBUS OTHOUMEHHO
Y Pa3HOMMCHHO 3apsKEHHBIX Tell.

OO0bsicHeHUE TIPH TIOMOIIIH NeJarora NpUHITUIA JEHUCTBHSI 2JIEKTPOCKOIIA.

OObsiCHEHHE COBMECTHO C TEJIaroroM sSIBICHUI 3JIEKTPU3aIIMU TIPY COTTPUKOCHOBEHUH TEN U
WMHIYKIMEH C UCIIOIb30BAaHUEM 3HAHUN O HOCUTENSX NEKTPUUIECKUX 3apSAI0B B BELIECTBE.
PacnioznaBanne u OOBSICHEHHE MO CXEME COBMECTHO C TI€aroroM SIBJICHHH JJIEKTPpU3aLUU
B IIOBCEIHEBHOM YKU3HH.

HabGmronenvre n 00bsICHEHHE € OITOPOI Ha TEXHOIOTHUECKYIO KapTy OIBITOB, MILTIOCTPUPYIOLINX 3aKOH
COXpaHEHHUS DJICKTPUUECKOTO 3apsia.

HabmtoneHue onbITOB 10 MOAECTUPOBAHUIO CHIIOBBIX JIMHUN 3JIEKTPHUECKOTO TIOJIS.

HccnenoBanne mon pyKOBOACTBOM II€Aarora MEHCTBUS 3JIEKTPHUECKOrO IMOJS Ha NMPOBOTHHUKH U
TURIIEKTPUKU




IocTosiHHBI
3JIEKTPUYECKH I
ToK (17 1)

OneKkTpuuecKuil Tok. Ycaosus cywecmeosanus
anekmpuyeckoeo moxkd. VICTOYHUKU TTOCTOSHHOT'O
ToKa. J[eHCTBUS 3JIEKTPUIECKOro TOKA (TEIUIOBOE,
XUMHYECKOE, MAaTHUTHOE). DIeKmpuuecKuti Mmox
8 JHCUOKOCISIX U 2a3aX.

Pabota W MOIIHOCTh AJIEKTPHYECKOTO TOKA.
3axon [Jocoynsi—/lenya. dnekmpuyeckue yenu u
nompeoumenu INEeKMpPUYECKOU IHepeUU 8 Oblimy.
Onektpuueckas 1enb. Cuiia Toka. IJIeKTPUIECcKoe
HanpspkeHue.  CONpOTHBIICHHE  MPOBOTHHKA.
Yoenvrnoe conpomuenenue sewjecmsa. 3akon Oma

I1s  ydactka nenw.  IlocnenoatenbHoe U
napajuiesbHoe COCIUHEHHUE POBOIHUKOB.
Kopomxoe 3amvixanue.

[JeMoHcTpayumn?

1. TTIpOBOJHUKY U TUIJICKTPUKH.

2. MojenupoBaHue CHJIOBBIX i

VHUNJIEKTPUYECKOrO MOJIA.
. McTouHMKY OCTOSHHOI O TOKA.
. JleficTBUS 3JIEKTPUUECKOr O TOKA.
ONEeKTPUUECKHUNA TOK B )KUIKOCTH.
. I"a30BBIii pa3psn.
. I3MepeHue cuitbl TOKa aMIIepMETPOM.
. I3MepeHue aI1eKTpU4eCcKOoro HanpsHKEHUs
BOJILTMETPOM.
9. Peocrat 1 Mara3uH CONpOTUBIICHHH.
dpoHTanbHble N1abopaTopHble paboThl U
OonbIThbl.

JMccnenoBanue neicTBUs 3JEKTPUUECKOTO MTOJISI HA

TIPOBOJHUKH U JUIJIEKTPUKHU.

.Cbopxka u mpoBepka pabOTHI NEKTPUIECKON LN

IIOCTOAHHOI'O TOKa.

.J3mepenue u perynupoBaHue CHIIBI TOKA.
. I3mepenue 1 perynmupoBaHie HalpsKEHHS.
Hccnedosanue 3agucumocmu cunbl moka, uoyuezo

uepez  pesucmop, om  CcOnpomueneHus
pesucmopa u HanpadCeHus.
.Onvimel,  demoncmpupylowjue  3a6UCUMOCHIL

JJEKMpPUYecKoeco conpomueilerus I’lpOGO()HuKCl
om ezo a]lqul, nﬂomadu nonepe4noco cevyenus

HaOmonenue pa3nmuyHBIX BUIIOB ACHCTBHS DJIEKTPHYECKOTO TOKA M OOHAPYKEHHE COBMECTHO C
TIe/IaroroM 3THX BHJIOB JICHCTBHS B TIOBCEIHEBHOM KHU3HU.

COopka 1o cxeMe 1 UCTIBITaHNE TI0J] KOHTPOJIEM TIe/Iarora 3JIeKTPHYECKON IIeNH ITOCTOSIHHOTO TOKA.
HaGmonenue 3a nemoHcTpalyeil i3MEpEeHHs CHIIBI TOKAa aMIIEPMETPOM.

HaGmronenue 3a neMoHCTpanuei n3MepeHust IEKTPUIECKOT0 HAIPSHKEHHST BOIbTMETPOM.
[IpoBenenne m OOBSICHEHWE TNPH TIOMOIIM YYUTENS OIBITOB, JIEMOHCTPUPYIOIINX 3aBUCHMOCTH
JJIEKTPUUECKOTO COMPOTHUBJICHUSI MPOBOJHUKA OT €rO JJIMHBI, IUIOLIAH IIONEPEYHOro CeYeHUs U
MaTepuana.

Habmronenue 3a JeMOHCTpalMell MCCIEIOBaHHUA 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOLIEro 4Yepes3
PE3UCTOP, OT COMPOTHUBICHHS PE3UCTOPA U HANIPSDKEHHS Ha PE3UCTOPE.

bazoBble npencraBieHust O MPaBUIaX CIIOXKEHUS HANPSDKEHUI NPU MOCIIEA0BATEIbHOM COSANHEHUHN
JBYX PE3UCTOPOB.

ba3oBsle npencTaBiaeHus 0 IpaBuiIax I CUIIBI TOKA IIPU apajjielbHOM COSANHEHUH PE3UCTOPOB.
HabmroneHue AeMOHCTpaluy Mejarora 0 CUTYalusIX IOCIeA0BaTeNbHOTO U apasiebHOTO
COEIMHEHUsI IPOBOJIHMKOB B JIOMAIIHKUX JJIEKTPHUECKHUX CETSX.

PenieHre TUMOBBIX PacdeTHBIX 3aj1ady B 1—2 NEHCTBHUS C OMOPOW Ha aJITOPUTM, MPEABAPUTEIHLHO
pa3o0paHHBI COBMECTHO C IEJaroroM ¢ HCHOJNB30BaHWMEM 3akoHa Oma u ¢opmya pacyera
JIEKTPUYECKOTO  CONPOTUBICHUS MPH  IOCICHOBATEIbHOM M IapajuIebHOM  COCJUHEHUH
MPOBOIHUKOB.

OmpeneneHue ¢ ONOpOH HA TEXHOJOTMYECKYI0 KapTy IOA PYKOBOICTBOM Iearora paboThI
3JIEKTPUUECKOr0 TOKA, MPOTEKAIOLIEr0 YePEe3 PE3UCTOP.

OmnpeneneHue ¢ ONOpoi Ha TEXHOIOTHYECKYIO KapTy M0J PYKOBOJCTBOM I€1arora MOIIHOCTH
3JIEKTPUUECKOT O TOKa, BBIJIEIISIEMON Ha
pesucrope. HabmoaeHue 3a uccieJo0BaHUEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT
HamnpspKeHUst Ha Heil. OmpeiesieHne ¢ OMopoi Ha TeXHOJOTHYECKYI0 KapTy MOJ PyKOBOJICTBOM
nenarora KII/I Harpesarens. Habnronenue 3a uccienoBanreM npeoOpa3oBaHUs YHEPTUH MIPH
noxbEMe Tpy3a siekTpoaBuraresieM. OObsCHEHHE ITOCIE PACCYKISHHUS ¢ IIelaroroM M COCTaBJICHUE
IUIaHA-KOHCIIEKTa YCTPOWCTBA M MPUHIIMIA JEHCTBHS TOMAIIHHUX JIEKTPOHATPEBATENbHBIX
puOOPOB.

OOBsicCHEHUE TIOCIIE PACCYXKJICHUS € IIEIaroroM M COCTABJIEHHE IIaHa-KOHCIEKTa IIPUYMH KOPOTKOr0
3aMbIKaHUs ¥ IPUHIUIIA JEHCTBUS IIABKUX MIPEAOXpaHUTEICH.

Pemenne THIOBBIX pacueTHHIX 3a1ad B 1—2 NEWCTBUA C ONMOPOW Ha aJrOpUTM, NpPEIBapUTEIHHO
Ppa3o0paHHBI COBMECTHO C TIEAAroroM C MCIOIb30BaHueM 3akoHa Jlxoyms—IIeHa.

HaOmroneHre BOSHUKHOBEHHS 3IEKTPHUECKOr0 TOKa B JKHIKOCTH.




u Mamepuanda.

dlposepka npasuna ciodcenus HaAnpsdiceHull npu
NnoCaIe008aMENbHOM coeouHeHuu 08yx
Pe3uUcmopos.

dlposepxa npasuna Ona  cunel moka  npu
napanienbHoM COeOUHEHUU Pe3UCTHOPOS.

.Onpenenenne  pabOTHl  AIEKTPUUECKOTO  TOKA,
WAYLIETO Yepe3 Pe3UCTOop.

0. Onpenesnenre MOIHOCTH DIEKTPUYECKOTO TOKA,
BBIJIETISIEMON Ha Pe3UCTOpe.

1. UccnenoBanue 3aBHCMMOCTH  CHIBI  TOKa,
UIYIIEro Yepe3 JIAMIIOYKY, OT HANpsDKEHUs Ha
Hell.

2. Onpeoenenue KIIJ] nazpeeamens.




MarnuTHbIe
siBjieHus (6 4)

IlocTosiHHbIE MaruuThl. B3anmoseiicTeue
ITOCTOSTHHBIX MATHUTOB. MacrumHuoe noie.
Maenummoe none 3emau u e2o 3uauenue Os
arcuznu Ha 3emae. Onvim Spcmeda. Maznummnoe
noze anekmpuieckozo moka. Ilpumenenue
9NEKMPOMAHUMO8 6 mexHuxe. /lelicmeue
MAZHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamens NOCMOSIHHOZ0 MOKAL.
Hcnonvzosanue snexmpoosucameneti 6
MexXHUYeCcKUx yCmpoucmseax u Ha mpaHcnopme.

[JeMoHcTpayumn?

1. B3aumoielicTBiE TIOCTOSIHHBIX MAaTHUTOB.

2.MonenupoBaHue

HEBO3MOXXHOCTUPA3ICIICHHS MTOTIOCOB
MarHuTa.
3.MonenupoBaHue MarHUTHBIX
MOJIEUTIOCTOSTHHBIX MArHUTOB.

4. OmeiT DpcTena.

5. MarHuTHOE T0JIe TOKa. DJIEKTPOMAarHHT.

6./lelicTBe MAarHUTHOT'O TTOJISl HA TTPOBOJIHUK C

TOKOM.

7. DIeKTPOABUTATENb TOCTOSTHHOT O TOKA.

DpoHTanbHbIe N1abopaTOopHbIe PaboThbl U
onblThl.

MccnengoBanue  MarHMTHOTO — B3aMMOJACHCTBHS
MOCTOSHHBIX MAarHUTOB.
J3ydeHne  MarHUTHOTO  TOJS  MOCTOSHHBIX

MAar"HuToB IIpU UX O6'I>CI[I/IHCHI/II/I 1 pa3JaCIICHUH.

JMccnenoBanue neiicTBUs 3JIEKTPUYECKOr 0 TOKA Ha

MarHUTHYIO CTPEJIKY.

.OmBITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI

B3aUMOICHCTBUS KaTyliKu ¢ TOKOM MW MarHura
OT CHJIBI TOKa W HAaIIPaBJICHU TOKA B KaTYIIKE.

JM3yuenue OeHCTBUS MAarHUTHOrO THONS HA
TIPOBOTHHUK C TOKOM.

.Koncmpyuposanue u usyyenue  pabomuol
91eKmpoosueame.

JM3mepenue KITH 3JIEKTPOIBUraTENbHOM

YCTaHOBKH.

HccnenoBanue noj pykoBOJACTBOM MEAATOra MArHUTHOTO B3aUMOZEHCTBHSI IOCTOSIHHBIX MarHUTOB.
N3yuenue ¢ onopoii Ha TEXHOJIOTHMYECKYIO KapTy MO PYKOBOACTBOM I€arora MarHUTHOTO MOJIs
MTOCTOSTHHBIX MarHUTOB NIPU X O0BEIMHEHUH U pa3fieIeHNN.

HaGmronenwe 3a mpoBeieHHEM OITBITOB 0 BH3yaJIU3alMH MOJISl HOCTOSIHHBIX MAarHUTOB.

M3yuenne nmoa pykoBOJCTBOM IeJjarora siBIeHUsS HaMarHUUMBaHKS BEIIECTBA.

HccnenoBaHne COBMECTHO C MEAATOrOM JI€HCTBUSA 3JIEKTPUUECKOTr0 TOKa Ha MATHUTHYIO CTPEINKY.
HaOmonenue 3a npoBeneHHEM OIBITOB, JEMOHCTPHPYIOIINX 3aBUCHMOCTD CHIIBI B3aHMMOACHCTBUS
KaTyIIKH ¢ TOKOM U MarHuTa OT CHJIbI M HalpaBJIEHUs TOKA B KaTYyIIKe.

AHanu3 1pH MOMOIIM TeJlarora CUTyanuil MPakTUYeCKOro NPUMEHEHNUS 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOMCTBAX, MPOMBIIUICHHOCTH, MEUILIUHE).

N3yuenue c ornopoii Ha TEXHOJIOTMYECKYIO KapTy MO/l pyKOBOJCTBOM I€/1arora J1eiicTBUSI MarHUTHOT O
TOJISI HA TIPOBOAHUK C TOKOM.

N3yuenue ¢ onopoii Ha AUAAKTUYECKUIT MaTepuai AeUCTBUS IEKTPOABUraTeNs.

N3mepenue coBmecTHO ¢ neparorom KII/I anekrponBUraTenbHOM yCTaHOBKH.

bazoBble npencTaBieHus 0 pa3InyHbIX TPUMEHEHUSIX AJIEKTPOABHUTaTeNeH (TpaHCTIOpT, OBITOBBIE
yCTpOICTBa U JIp.).




DJIEKTPOMATHUT
HAsl MHYKIHSsI

(4 9)

Onvimol @apades.
AHenenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Dnexmpoeenepamop. Cnocobwi nonyueHus

oNleKmpuyeckol dHepeuy. IEKTPOCTAHIMM Ha
BO300HOBJISICMBIX UCTOUHUKAX SHEPTUH.

[JeMoHCcTpayumn?

1. HUccnenoBaHue SBICHUS
JJIEKTPOMATrHUTHOM MHTYKIHH.

2. Onbiter dapajes.

3. 3aBUCHMOCTH HATIPABJICHUS
UHIIYKIIMOHHOTOTOKA OT YCIIOBHIA €ro
BO3HUKHOBCHUS.

4. DneKkTporeHepaTop MOCTOSHHOTO TOKa.

PpoHTabHbIe NabopaTopHbIE PaboThbl U

onbIThl.

1. OHLITLI 1o HUCCICA0OBAHUIO SIBJICHUSA
3JIEKTPOMAarHUTHOW MHAYKIMM: UCCIIEI0BAaHUE
W3MEHEHUN 3HA4YCHUA n HalpaBJICHUA
I/IH]lyKIlI/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMCCTHO C II€JaroromM OIIBITOB IIO MCCIICIOBAHUIO SABJICHHA 3J'I€KTpOMaI‘HPITHOI71
UHAYKOWUU: UCCIICJOBAHUC W3MEHCHHUH 3HAUCHHS 1 HalpaBJICHUS MHAYKIHOHHOI'O TOKa

Pe3epBHoe Bpems (3 4)

9 KJIACC (102 )

TemaTnuecku
0J10K, TEMA

OcHoBHOe coaepxkaHue

OcHOBHBIE BUABI 1eAATETbHOCTH yYaIIUXCsI
(Ha ypoBHe y4yeOHBIX AeiicTBHUI)

Pasznen 8. Mexanuueckue siBiaenus (40 1)




Mexanuueckoe
JIBHKEHHE

H CII0COOBI €ro
onucanus (10 1)

Mexannueckoe JABIDKeHHE. MarepuanbHas
touka. Cucrema orcuerta. OTHOCHUTENBHOCTH
MEXaHHYEeCKOTO  JBIDKCHHWSA.  PaBHOMEpHOE
MpsIMONIMHEHOEe JBWXKeHHue. Hepasnomeproe
npamonunetHoe  osudicenue.  CpenHiIs — u
M2HOBEHHAS cKOpOCMb mena npu
HEPasHOMEPHOM OBUINCEHUU.

Yckopenue.

Pasnoycxopenn
oe npamonunelinoe Osudicenue. CBOOOTHOE

nanenue. Onvimul I anunes.
Pasnomepnoe osudicenue no OKpys’CcHOCmU.
Ilepuoo u uacmoma obpawenus. Jluneiunas u
yenoeas cxkopocmu. Llenmpocmpemumenshoe
YCKOpeHue.
JemoHcTpauum
1. HaOmroneHue MEXaHUYECKOro [IBWIKEHUS
Tella OTHOCHTENFHO Pa3HbIX TeN OTCUETA.

2. CpaBHeHHE MyTeH U TPAEKTOPUIl JBIDKEHUS
OIJHOTO M TOT0 JX€ Tella OTHOCHTENHHO
Pa3HBIX TEJ OTCUCTA.

3. U3mepeHne CKOPOCTH U YCKOpPEHHUS
IPAMOJITUHEWHOTO JBIKEHHUS.

4. Uccnenosaune

TIPU3HAKOB PaBHOYCKOPEHHOT'O

JIBHOKEHUS.

5. HaOmronenue NIBIDKEHUS Tena 10
OKPY>KHOCTH.

6. HaGmrogenue MeXaHUYECKHUX  SIBJICHHIA,
MIPOUCXOAIMINX B CHCTEME OTCUeTa
«Tenexka» mpu e¢ pPaBHOMEPHOM H

YCKOPEHHOM  JBI)KEHUH
KaOuHeTa (PU3UKH.

®poHTaNbHbIE 1TAGOPATOPHbIE PaGOThl U

onbIThbl.

1. Koncmpyuposanue mpakma 015 paseona u
OanbHeliue20 PABHOMEPHO20 — OBUICEHUS.
WAPUKA UTU METeHCKU.

2. Ompenenenue cpenHeit CKOPOCTH
CKOJIBXEHUSI OpYCKa WM JIBIKCHUSLIapUKa
10 HAKJIOHHOH IJIOCKOCTH.

3. OnpeneneHne  YCKOPEHUsI

OTHOCHUTCIIBHO

Tena  TpH

AHan3 ¢ TOMOIIBIO ITe1arora u 00CyXX/JIeHNEe Pa3IMIHBIX TPUMEPOB MEXaHHUECKOTO ABHKECHHS.

OO6cyxIeHne COBMECTHO C IMeIaroroM IrpaHuIl IPIMEHUMOCTH MOJENN «MaTepralibHast TOUKay.

Omnucanue mocie 00CYKACHHS ¢ eJaroroM MEXaHHIeCKOro JBIDKEHUSI pa3INIHBIMU ClIocO0aMu

(ypaBHeHue, Tabmuna, rpaduk).

AHanu3  mon  pPYKOBOACTBOM  TI€Aarora JKM3HEHHBIX CUTyalui, B
TPOSIBIISIETCIOTHOCUTEIIbHOCTh MEXaHUYECKOT'O JIBIKSHUSI.

HaOmronenre MexaHn4ecKoro IBM)KEHHS Tela OTHOCUTENBHO PAa3HBIX TEN OTCUETA.

CpaBHeHHE ITyTel ¥ TPaeKTOPHUil JBIKEHUS C OIIOPOM Ha TEXHOJIOIMYECKYIO KapTy MO PYKOBOJICTBOM

reJjarora OJJHOTO M TOTO K€ Tella OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

AHanu3 ¢ IOMOIIBIO Neflarora Tekcra ['anuest 00 OTHOCUTEIBHOCTH ABHKEHHST; BBIMTOJIHEHHE 3a/1aHUN

0 TEKCTY (CMBICTIOBOE YTECHUE).

[MpocTeiimne BHIYUCICHUS IO 00pa3Ily CpEeHEH CKOPOCTH CKOJIBKEHHsI OpycKa WU BHKEHHS [IapHUKa

M0 HAKJIOHHOM MJIOCKOCTH.

AHanu3 u 00CyX/JIeHHE C ONOPOH Ha TEXHOJNIOIMYECKYIO KapTy O/ PYKOBOJICTBOM TI€Aarora Crioco0oB

NpUOITIKEHHOTO ONpEeAeIeHUs] MTHOBEHHON CKOPOCTH.

OnpepesneHue nocie pacCy:KAeHHs ¢ IeIaroroM 1o cxeMe CKOPOCTH PAaBHOMEPHOT'O JIBIKEHUSI (IapuKa

B KHUJIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOWIIS | T. I1.).

OmnpeneneHne COBMECTHO C TI€AaroroM IyTH, NMPOHIEHHOTO 3a JaHHBIH NMPOMEXYTOK BPEMEHH, U

CKOPOCTH Tefa 1o rpaduKy 3aBUCUMOCTH IIYTH PAaBHOMEPHOTO JIBWKEHHSI OT BPEMEHH.

HavanbHble TpencTaBieHHEe O MPHHIMINAX JEHCTBHUS  NPUOOPOB,  M3MEPSIOLIMX

(ciumomeTpoB).

[Mpocreiiine BHIYUCICHUST IO 00pa3ily MyTH M CKOPOCTH IPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM

JBIKCHUH Tena.

OmpeneneHue COBMECTHO € NEAAroroM NPOHIEHHOTO MyTH M YCKOPESHUS IBIDKCHHS Tela 10 rpaduky

3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEIHOIO ABM)KEHHUS TeNa OT BPEMEHHU.

OmnpeneneHue ¢ TOMOIIBIO MEIarora yCKOPEeHus! Telia pH paBHOYCKOPEHHOM JBHKEHHH 110 HAKIIOHHOM

TUIOCKOCTH.

W3mepeHue mo cxeme IOCIe PAacCyXASHUS ¢ NEearoroM IepHoia W YacTOThl OOpalleHus Tejla II0

OKPYKHOCTH.

OmnpeneneHue HaX0XKJICHUS MO PYKOBOICTBOM II€Aarora CKOpOCTH PAaBHOMEPHOT'O ABHMXKEHUsI Tela I0

OKPYKHOCTH.

Pemenne THIOBBIX pacu€THBIX 3amad B 1—2 NEHCTBHA C OMOPOH Ha aJrOpUTM, IPEIBapUTEIHHO

pa3o0paHHBIE COBMECTHO C IIEaroroM Ha ONpEJENeHne KHHEMATHUECKHX XapaKTepPHCTHK

MEXaHWYIECKOT0 IBM)KEHUS PA3IIMIHBIX BHIOB.

PacnozHaBanue n npuOIIDKEHHOE OMMCaHKUE IO 00pa3Ily MOciie 00CYXIEHUS C MEAaroroM pa3IHIHBIX

BHJIOB MEXaHHYECKOTO ABIKEHUS B NPHUPOJE M TEXHUKE (Ha NpuMepax CBOOOIHO MaJaroIIUX Ted,

JBYDKCHUS )KMBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB H JIp.).

KOTOPBIX

CKOpPOCTh




PAaBHOYCKOPCHHOM JBWKCHUU I10




HAKJIOHHOM IIJIOCKOCTH.

4. ViccnenmoBaHue  3aBUCHMMOCTH IYTH  OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM JBH>KEHUU
0e3 HaYaTbHOM CKOPOCTH.

5. Iposepxa 2unomesnl.: ecau npu
PABHOYCKOPEHHOM 08UICEHUU OE3HAUATBHOU
cKOpocmu  nymu  OMHOCAMCA  KAK — psio

HEeUemHbIX yucer,
mocoomeemcmeyowue
NPOMEINCYMKUBPEMEHU OOUHAKOBDL.

B3anmoneiictBue
Ted (20 v)

IlepBerit 3axkoH HeioToHa. Bropoil 3akoH
Hrrotona. Tperuit 3axon HserortoHa. [lpunyun
Cynepno3uyuu Cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPeHUst CKObIHCEHUA, CUNA MPEHUS NOKOA,
opyeaue 8udbl MpeHus.

Curna TSDKECTM M 3aKOH  BCEMHPHOIO
TSATOTEHHsSI. Y CKOpPEHHE CBOOOIHOTrO TajeHUs.
Heuocenue nnanem eoxpye Comrnya (MC).
Ilepsas xocmuueckas ckopocmo. Hesecomocmo
u nepezpysKu.

PaBHoBecue MaTepHuaJbHON TOYKH.
Abcomomno  meépooe  meno.  Pasnosecue
meepoo2o  mena €  3aKPEnieHHOU  OCbio
spaujenus. MOMEHT Cuitbl. Lenmp maxcecmu.

JeMoHcT pauun

1. 3aBuUcCHMOCTh yCKOpEHHS Tela OT MacChl

TeNa U JEUCTBYIOIIEW HA HETO CHUJIBL.

2. HaGmonenue paBeHCTBa

MIPYUB3aUMOJEHCTBUU TEN.
3. 3mMeHeHHe Beca Tena MpU YCKOPEHHOM
JBIDKEHUH.
®dpoHTATbHBIE 1a00paTOPHbIE PA0OTHI H
ONBITHI.

CHUll

1. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUA

CKONILXEHUsT  OT  CHJIBl  HOPMAJBHOTO
JIaBJICHHSI.
2. Onpenenenne koG uUIMEHTa  TPEHUS
CKOJIB)KCHUS.

HaGmonenre u o0Cyx/IeHHE COBMECTHO C IEAAaroroM OIBITOB C JIBIDKEHHWEM Tella MPHU YMEHbIICHUH
BIIMSTHUSL IPYTUX TeJl, MPENSTCTBYIOIINX JIBUKEHHIO.

AHanu3 1o cxeMme IoCiie pacCyXIeHHs C TMeAaroroM TeKkcTa [annniess ¢ ONHMCaHWEM MBICIEHHOT'O
9KCIIEPUMEHTa, O0OOCHOBBIBAIOIIETO 3aKOH WHEPIHH; BBHITIONHEHUE 33/IaHUH MO TEKCTY (CMBICIOBOE
YTCHHUE).

OOcyxJieHHe TI0]l PYKOBOJICTBOM TI€arora BO3MOXXHOCTH BBITIOJIHEHHUS] 3aKOHA WHEPLIUH B Pa3IMYHBIX
cucTeMax OTCUeTa.

Habntonenne u oOCyXJIe€HHE COBMECTHO C IEIaroroM MEXaHWYEeCKUX SBICHHH, MPOUCXOJSIINX B
cucteme orcueTa «Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JBHKEHHUH OTHOCHTEIILHO KaOHHETa
¢buzmuKw.

JleficTBUs ¢ BEKTOpaMu CUIL: BBIIIOJIHEHHE 3aJaHUM 110 CJIO’KEHUIO U BBIYMTAHUIO BEKTOPOB.
HaOnromenne 3a mpoBeAEHHWEM ONBITOB, AEMOHCTPUPYIOIIMX 3aBUCHMOCTh YCKOPEHHS Tena OT
MPWIOKEHHON K HEMY CHJIBI M MacCHhI Tefa.

AHanu3 u 00BSICHEHHE C OTIOPOH Ha TEXHOIOTMYECKYIO KapTy MO PYKOBOJICTBOM II€/1arora SBJICHUi ¢
UCIIOJIb30BaHHEM BTOpOro 3akoHa HperioToHa.

PeleHre THMOBBIX pacyeTHBIX 3aqad B 1—2 JEHCTBUS C OMOPOil Ha alrOpUTM, NpEIBapUTEIBHO
pa3oOpaHHBII COBMECTHO C IIE€AAaroroM C HCIOJIh30BAaHHEM BTOPOro 3akoHa HpIOTOHa u mpaBuia
CIIO>KEHHS CHUIL.

OmnpeneneHue COBMECTHO C MEIAaroroM >KECTKOCTH MPYKUHBI.

AHanu3 CHUTyaIlliii ¢ Omopoi Ha TEXHOJIOTMYECKYIO KapTy IIOJl PYKOBOJCTBOM II€Aarora, B KOTOPBIX
HAOMIOaroTCs ynpyrue aedopMariim, 1 ux 00bsICHEHHE C NCIIOIb30BaHNeM 3akoHa ['yka.

PelieHre THIOBBIX Pacu€THBIX 3a/a4 B 1—2 NeiiCTBHs C OMOpPOW HAa alrOPUTM, TPEIBAPUTEIHLHO
Ppa3o0paHHBI COBMECTHO C TIEJarOTOM C MCIIONB30BaHUEM 3akoHa [ yka.

HccnenoBanue mpy OMOIIH IT€Aarora 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHITBI HOPMAJIBHOTO
nmaBierus. COBMECTHOE 00CY)KI€HHE Pe3yTbTaTOB HCCICIOBAHMS.

OmnpejerneHue moji KOHTPOJIEeM Tearora ¢ Oropoi Ha KOHCTIEKT KO HUIIUEHTa TPEHHS CKOJIbKEHHUSI.
W3mepenne ¢ mOMOIIBIO TIeJarora CHiIbl TPEHUSI TIOKOSL.

PelieHre TUNOBBIX PAcYETHBIX 3a7a4 B 1—2 NMEWCTBUS C OMOPOW HA AlrOpUTM, HPEIBAPUTEIBHO
pa3o0paHHBIA COBMECTHO C TIEJATOrOM C HUCIIONB30BaHUEM (DOPMYITBI [UTS CHITBI TPEHUSI CKOJIBKCHUS.
AHanm3 1O cXeMe TIOoCIie PacCyXIEHHs Telarora O IBIKCHHH Tel TOJNBKO MO JEHCTBHEM CHIIBI




3. OnpeneneHne KECTKOCTH MPY>KHHEL.

TSOHKECTH — CBOOOTHOTO

nageHus. OObsICHEHHE TIOI PYKOBOACTBOM IIe/arora
HE3aBHCHUMOCTH YCKOPEHHS CBOOOIHOI0 MaJICHUS OT MaCcChITENA.
Or1eHKa COBMECTHO C TIEJJATOrOM BEJIMYHHBI CIUTBI TATOTCHUS, ISHCTBYIOMIEH MEKIY ABYMS TeIaMHU (IS
Pa3HBIX Macc).
AHanu3 ¢ Omopod Ha JUAAKTHYCCKAN MaTepuaj IBWKCHHS HEOCCHBIX TeN ION JCHCTBHEM CHIIBI
TATOTCHUA (C UCTIOIB30BAaHUEM JOTIOTHATEILHBIX HCTOYHHKOB HHPOPMAIIHH).
PerieHne THMOBBIX pacyCeTHBIX 3amad B 1—2 NEHCTBUS C OMOPOM Ha ajrOpUTM, MPEIBAPHUTEILHO
pa300paHHBI COBMECTHO C TEIaroroM ¢ UCIOJIb30BAaHUEM 3aKOHA BCEMHPHOTO TSATOTCHUS B (DOPMYIIBI
JUTSI pacdeTa CHIIbI TSDKECTH.
Habnronenue u 00Cy)aeHHE ¢ TIOMOIIIBIO MEIarora OIbITOB [0 W3MEHEHHUIO Beca Tella IPH YCKOPSHHOM
JIBYKEHHH.
AHanu3 ¢ IOMOIIBIO TIeJIarora yCjaoBHi BO3HUKHOBEHUSI HEBECOMOCTH U MEPErPY3KU.
Pemienne THMOBBIX pacyeTHBIX 3a7a4 B 1—2 AEHCTBUS C OMOPOM Ha alTOPUTM, MpPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C IEIaroroM Ha ONpe/e/icHHE Beca Teja B Pa3IMyYHbIX YCIOBHUSIX.
AHanu3 ¢ onopoil Ha TEXHONOTWYECKYI0 KapTy MOJl PYKOBOJCTBOM I€farora Cui, JEWCTBYIOIIMX Ha
TeJNOo, TIOKOSIIIeeCs Ha Omope.
Omnpenenenre ¢ TOMOIIIBIO Mearora 1MeHTpa TSHKECTH Pa3InyHbIX TeTl.




3aKoHbBI
COXpaHeHHs!
(10 v)

Umnynsc  Tema.  Msmenenue — umnynoca.
Hmnynve cunvl. 3aKOH COXpaHEHUS MUMIYJbCa.
PeaxtuHOe mmxenue (MC).

Mexanundeckast pabora n MomHoOcTs. Pabora
CHJ TSDKeCTH, ympyeocmu, mpenusi. Cesi3b
oHepeuu u pabomsi. IloTeHUMaNBHAS SHEPTHUSL
Tena, MOAHSATOrO HaJl TOBEPXHOCTBIO 3EMITH.
Tomenyuanvnaa sHepaus cocamoti NPys#CUHbL.
Kunernueckast SHEPTHSL. Teopema 0
KUHemuueckou dHepeuy. 3aKOH COXpPaHEHUs
MEXaHUYECKOH YHEPTHH.

JemoHcTpauun
1. Tlepenaya umynbca Mpy B3aUMOAEHCTBUH

Tel.
2. TlpeobpazoBanus SHEPruu
NIPUB3aUMOJECICTBUU TEN.

3. CoxpaHeHue UMITyJbca IpH
HEYNPYTrOMB3auMOICHCTBUHU.

4. CoxpaHeHUE UMITYIIbCA TPH aOCOMIOTHO
ynopyrom BSaHMOﬂeﬁCTBHH.

5. HabmroneHue peakTHBHOTO JBHKEHUSL.

6. CoxpaHeHHe MEXaHMYECKOH SHEPIUH MpH
CBOOOIHOM INa/ICHUH.

7. CoxpaHeHHE MEXaHUYECKOW SHEPTHU MPH
JBIKEHUH Tella 0] ACHCTBUEM NP Y)KUHBL
®poHTasbHbIe Na6opaTOpPHbIE PABOThI U

OonbIThbl.

1. Omnpenenenve pabOTBl CHUIBI TPEHHA MPH
pPaBHOMEPHOM  [IBIDKGHMHM  Tela IO
TOPU30HTAJIBHOM MIOBEPXHOCTH.

2. Omnpenenenue pabOThI CHIIbI YIIPYTOCTH MPH
noxgbeMe  rpy3a € HCIIONB30BAaHHUEM
HETIOABM)KHOTO U MOABMYKHOTO OJIOKOB.

3. M3ydeHue 3aK0oHa COXpaHEHHS YHEPTUH.

Habmonenue u obcyx/1eHre ¢ MOMOIIBIO Te/1arora OnbITOB, JEMOHCTPHPYIONIUX Mepeiady UMITYIIbCa
MIpY B3aMMOJICHCTBUH TeJl, 3aKOH COXPAaHEHHS WMITYJIbCa NpPU a0COJIOTHO YIPYroM M HEYIPYroM
B3aUMOJICHCTBHH TeIl.

HaOmonenne neMoHCTpalyy Iearora CUTyaluidi B OKPY)KaIOIIEH JKH3HM C MCIOJIb30BaHHEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

PacnozHaBanue ¢ omopoil Ha TEXHOJIOIMUYECKYIO KapTy IOJ PYKOBOACTBOM Il€Jjarora sIBJICHHS
PeaKTUBHOTO ABWXEHUs B mpupoje u Texauke (MC — Ounonorus).

[IpuMeHeHrEe COBMECTHO € MEAAaroroM 3aKOHAa COXPAaHEHWs HMIIylIbca Ul pacdeTa pe3yibTaToB
B3aMMOJICHCTBUA TeN (Ha MpUMepax HEYNpyroro B3aMMOJEHWCTBHS, YIPYroro LEHTPAJIBHOTO B3aUMO-
JIEMCTBUSA IBYX OAMHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMOJIBUIKHO).

PelieHre THMOBBIX pacdeTHBIX 3ajady B 2—3 AEHCTBUSI C ONOPOH Ha alropuTM, IMPEIBapUTENHLHO
pa300paHHbBIIl COBMECTHO C TIEZIArOrOM C MCIIOJIb30BAHUEM 3aKOHA COXPAaHEHHS UMITYJIbCA.
OnpenenceHre ¢ ONMOPOM Ha AUAAKTHYCCKHNA MaTepuasl paboThl CHIIBI YIPYTOCTH MPU MOABEME Tpy3a
C HCIIOJIb30BaHHEM HETIOJBIKHOTO U MOJIBUIKHOTO OJIOKOB.

H3MepeHne COBMECTHO € I1€1aroroM MOITHOCTH.

H3mepeHue ¢ MoMOIIbIO Mejarora MoTeHIMAIBHON S3HEPTUH YIPYTo e OpMUPOBAHHOMN MPY>KUHBIL.
M3MepeHne COBMECTHO € ITeAaroroM KHHETUYECKOM SHEPTUy Teja 1o JJIMHE TOPMO3HOTO ITyTH.
Ha6HIOJICHHe 3a OKCIEPUMCHTAJIbHBIM CPABHCHUEM U3MCHCHUSA HOTeHHHaHBHOﬁ 1 KHUHETHYECKOMH
DHEPruil Tena Mpu JIBHKEHUU 10 HAKIIOHHOW IIJIOCKOCTH.

HabntoneHne 3a SKCIEpUMEHTAIbHOM MPOBEPKON 3aKOHA COXPaHEHHUS! MEXaHWYECKOH DHEPrHH MpH
CBOOOIHOM ITaJICHUM.

[IpumeHeHre Ha Ha4yalbHOM YPOBHE, C ONOPOM Ha IUAAKTUYECKMH MaTepuall 3aKOHa COXPAHEHUS
MEXaHHYECKOW HEPTHH AT pacuéTa MOTEHIMAIbHON U KWHETUYECKOM SHEPT Ui Tema.

Pemenue THIOBBIX pacdyeTHBIX 3a7ad B 1—2 neiicTBHS C ONOpOH HA alNropuTM, NPEABAPUTEIIHHO
pa300paHHbIl COBMECTHO C IEJArOroM C MCIONB30BAHUEM 3aKOHA COXPAHEHMS MEXaHH4YECKOH SHEPruH.

Pazgen 9. Mexanudeckue Kosedanust u BoaHbI (15 u)




Mexanuueckne
Kosieoanus (7 4)

KonebarensHoe  mBmxkenune.  OCHOBHBIC
XapaKTEePUCTHKUA KOJIICOaHUMH: MEPUOJ, YaCTOTa,
aMIUIUTya. Mamemamuyeckuii u npyAICUHHbIU

masmuuxu.  Ilpespawenue  suepeuu  npu
KoIebameabHOM OBUINCEHUU.

3aryxaroume KojebaHusA. BbIHYXICHHBIC

koseOanus. Pe3oHaHc.

[JeMoHCcTpayumn?

1. Habmopenne  konmebaHuid  Ten  mon
JCeHCTBHEM  CHJIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

2. HaGmonenue konebaHuii Tpy3a Ha HUTU U
Ha TIPY)KHHE.

3. HaGmionienue BBIHYXIIEHHBIX KOJIeOaHUN U
pe3oHaHca.

PpoHTaNbHble NnabopaTopHble paboThl U
OMnbIThl.

1. OnpeneneHne  4YacTOTBl W IepuoIa
KoJIeOaHUI MaTEMaTUYECKOTO MasTHUKA.

2. OmpeneneHrie  4YacTOTBI M TIEpHOIA
KoJe0aHuil MPYKUHHOTO MasTHUKA (WM
3JIEKTPOHHAS IEMOHCTPALIUS ).

3. UccnenoBanne  3aBUCMMOCTH  [epUOJa
KoJIe0aHuil MOJABEIEHHOTO K HUTH TPpy3a OT
JUIMHBI HATH.

4. VccnemoBaHne  3aBUCHMOCTH  TIepHoja
KoleOaHUH MpPY)KUHHOTO MasTHUKA OT

Macchl rpysa (wu AJIEKTPOHHAS
JEeMOHCTpAIIHs).
5. IIpoBepka HE3aBUCHMOCTH nepuozaa

KoneOaHuit rpy3a, MOJABEIIEHHOIO K HHTH,
OT Macchl Tpys3a.
6. OmBITHI, TEMOHCTPHPYIOLIHE 3aBUCUMOCTD

neproza KoJIeOaHui MPY)KUHHOT'O
MasTHHKa OT MacChl Tpy3a M JKECTKOCTH
TP Y’KUHBL.

7. N3mepenue YCKOpEHHUs CBOOOITHOTO
HaeHus (v

3JIEKTPOHHAS IEMOHCTPAITHSA).

Habmronenue konebanuii mox JAEHCTBHEM CHJI TSHKECTH W YIIPYTOCTH U OOHAPY)KEHHE MPU TTOMOIIH
Te1arora moJO0HBIX KOJICOAHNH B OKPYKAOIIEM MHEPE.

AHanm3 COBMECTHO C MEIaroroM KoJieOaHuii Tpy3a Ha HUTH U Ha TipyxuHe. Onpe/enieHue Mo alropuTMy
YaCTOTHI KOJICOAHUH MaTEeMaTHIECKOTO U MPYKHHHOTO MASTHHKOB.

Habmronenue u 00bSICHEHHE ¢ TIOMOIIIBIO TIearora siBJICHHUS PE30HAHCA.

HccnenoBanue ¢ OMOpOi Ha aJTOPHUTM, NPEABAPUTEIBHO pPa300paHHBIA COBMECTHO C IENarorom,
3aBUCHMOCTH TIEPHO]Ia KOICOaHH TOJBEIICHHOTO K HUTH I'Py3a OT JJIHHBI HUTH.

IIpoBepka ¢ OmoOpoil Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOACTBOM IENArora HE3aBUCHMOCTH IIEpHOJIA
KoJIeOaHuH rpy3a, MOIBEIICHHOTO K JICHTE, OT MAcCHI rpy3a.

HaOnronenue u 00CyxeHHE O] PYKOBOJCTBOM IEIArora OMbITOB, IEMOHCTPUPYIOIINX 3aBHCUMOCTb
nepuoja KoJieOaHui MPY>KMHHOTO MasATHUKA OT MACCHI IPy3a U KECTKOCTHU TP yXKHHBI.

[TpuMeHeHHE ¢ TOMOIIBIO TIearora MaTeMaTHYECKOTO M MIPYKHHHOTO MasTHUKOB B KA4ECTBE MOJIEIICH
JUTSL OITUCAHUS KOJICOaHHA B OKPYKAIOIIEM MHUPE.

PerieHne THMOBBIX pacueTHBIX 3a7a4 B 1—2 NEHCTBUS ¢ OMOPOH Ha ajrOpUTM, MPEIBAPHUTEILHO
pa300paHHBI COBMECTHO C MEJAaroroM, CBSI3aHHBIX C BBIYMCICHHEM HJIM OICHKOW YacTOTHI (TIepHoia)
KOJICOaHuit




Mexannveckue
BOJIHBI. 3BYK
(CRY)

MexaHuueckue BOJTHBL.
CaoiicTBa
MEXaHUIECKUX BOJIH. IIpodonvuvie u
nonepeunbvie 80aHbl. [IUHA 80IHbI U CKOPOCTb €€
pacnpocmpanenus. Mexanuyeckue 601HbL 8
meepoom meie, ceticmuueckue oarnvl (MC).
3ByK. [pomkocmb 38yKa U 6biCOMA MOHA.
Ompaoicenue 38yxka. Ungpassyx u yiompassyx.
[JeMoHCcTpayumn?
1. PacnpocrtpaHeHue
UIOTICPEYHBIX BOJH.
2. HaOmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa
OT YaCTOTBHI.
3. AKyCTHYECKHH Pe30HAHC.

MpOAOJIBHBIX

OOGHapyKeHHe U aHaIU3 C TOMOLIBIO [eJArora BOJHOBBIX SBJICHUI B OKPY)KAIOIIEM MHUpE.

HabnroneHue cOBMECTHO C TIEAaroroM pacripoCTPaHEHUs! TPONONBHBIX U MOMEPEYHBIX BOJH (Ha
MOJIENTN) 1 OOHAPYKEHIE aHAIOTUYHBIX BUJIOB BOJIH B IPHPOJIE (3BYK, BOASHBIC BOJHBI).

Beruncnenne B 1—2 JeiCTBUSI C OMOPOM Ha AJITOPHUTM, TPEABAPUTEIHHO Pa300paHHBIH COBMECTHO C
MIeZIarOroM JUTHHBI BOJHBI M CKOPOCTH PACTIPOCTPAHEHHUS 3BYKOBBIX BOJH.

Hab6nronenue 3a 3KCIepHMEHTATBHBIM OMPEACICHUEM TPAHHI] YACTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJIe0aHui.

Hab6nroneHue 3aBUCHMOCTH BBICOTBI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCIIOIb30BAHHEM MY3BbIKAIBHBIX
UHCTPYMEHTOB).

Habmronenre 1 00bsICHEHHE C TIOMOIIIBIO TIEIarora sBICHUs aKyCTHIECKOr0 PE30HAHCA.

YTeHre COBMECTHO C TEJaroroM OPUTHHANBLHOTO TEKCTa, TOCBSIICHHOTO MCIOIb30BAHUIO 3BYKa (HJIH
yABTPa3ByKa) B TEXHHUKE (IXONOKAIHS, YABTPA3BYK B MEAUIIMHE U JIP.); BHIIIOTHEHHE 3aIaHUI 110 TEKCTY
(cMBICTIOBOE UTEHHE)

Pazaen 10. DieKTpoMarHuTHOE MOJIe M 3J1eKTPOMArHUTHBIE BOJHBI (8 4)

DJIEKTPOMATHUT
HOEe ToJie

| 3JIeKTPOMATrHI
THBIE BOJHBI
@)

DNeKTpOMarHuTHOE
nore.
DneKTpOMarHuTHbIE BOJIHBI. Ceoticmea
INEKMPOMACHUMHBIX BOJIH.
Hlxana
INEKMPOMACHUMHBIX  601H.  Hcnonv3zoeanue
INEKMPOMACHUMHBIX OJIH OJI51 COMOBOU CES3U.
DJIeKTpOMarHuTHas  MpHPoJa cBera.
CxopocTs cBeTa. BoiTHOBBIE CBOICTBA CBETA.
[JemoHcTpavmn?

1. CpoiicTBa 3MEKTPOMATHUTHBIX BOJH.

2. BomnHOBEIE CBOICTBA CBETA.

DpoHTanbHbIE N1a60paTOpPHbIE PABOThI U
OonbIThbl.

1. U3yuenne CBOWCTB
JJIEKTPOMAarHUTHBIX

BOJTH C TIOMOIIBI0 MOOMIBHOTO TeledoHa.

[TocTpoeHne MPOCTBIX PACCY)KACHHIH Ha OCHOBE IOJATOTOBJICHHBIX BBIPQKEHHH, OOOCHOBBIBAIOILIHMX
B3aUMOCBA3b 3HeKTpI/I‘IeCKOFO U MAarHuTHOI' O HOHeﬁ.

HabntoeHue 3a SKCIIEPUMEHTAIbHBIM U3yYE€HHEM CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE C
MOMOILIBI0 MOOWIILHOTO TeledoHa).

AHanu3 ¢ MOMOIIBIO Me/1arora PeHTIeHOBCKUX CHUMKOB Y€JIOBEYECKOr0 OpraHu3Ma.

AHanu3 COBMECTHO C I1E/Iar0roM TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS JJIEKTPOMArHUTHOTO U3JTydEeHHS
B IIPUPOJIC: J)KUBBIE OPTaHU3MBI, U3ITy4EeHUsI HEOECHBIX Tell (CMBICIOBOE YTCHHUE).

Pacrnio3nHaBaHue U aHAIM3 Pa3JIMYHBIX IPUMEHEHUH JJIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOM Ha
TEXHOJIOTHYECKYIO KapTy M0Jl pyKOBOJICTBOM II€/Iarora.

PelieHre THMOBBIX PAacHETHBIX 3ajady B 1—2 AEHCTBUsI C ONOpPOW Ha alrOpuUTM, MPEABAPUTENHHO
pa3o0paHHBI COBMECTHO C TEAAroroM C MCIOIb30BaHHEM (OPMYI ISl CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJIH, JJIMHEI BOJHBI M YaCTOTHI CBETA.

Paznen 11. CeroBble siBaenus (15 )




3aKoHBI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBast Monenb cBeTa. VICTOYHMKHM CBeTa.
Illpsamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlyner. OTpaxkeHue cCBeTa.
Inockoe 3epxano. 3axon ompadicenus ceema.
[Ipenomnenue cBeta. 3aKOH IPEIOMIICHUS
cBera. [lonnoe 6Hympennee ompasiceHue ceema.
Hcnonvzosanue noinozo 6HympeHHe2o
ompagicenus 8 ONMUYECKUX CEEMOBOOAX.

[JeMoHCcTpayumn?

1. IpsiMonuHeHOE pacpoCTpaHeHne CBETa.

2. OTpaxeHue CBeTa.

3. [onmyuenne n300paKeHUH B TIOCKOM,

BOIHYTOM U BBIITYKJIOM 3€pKaJax.

4. TIpenomneHue cBeta.

5. OnTHyeckuii CBETOBO/.

PpoHTaNbHbIE NabopaTopHbIE PaboThbl U
OnbIThl.

1. Uccnenopanue 3aBHCHMOCTH yria
OTpPa)KEHHs CBETOBOTO Jiyya OT yIja
nmaacHus.

2. 3yueHne XapaKkTepUCTUK H300paXKeHHs
npeaMeTa B INIOCKOM 3epKale.

3. UccnenoBanue 3aBUCHMOCTH yriaa
IpeJIoMJIeHHS CBETOBOrO Jiyda OT YIja
HaJieHHs Ha TPaHUIIE «BO3IYX—CTEKION.

HabnromeHue OMBITOB, JEMOHCTPUPYIOIIMX SBJICHHUE MPSIMOJMHCHHOTO pPACIpPOCTPAHCHHUS CBETa
(BO3HHKHOBCHHE TCHU U TIOIYTCHH), ¥ HX UHTEPIIPETAIIHS C UCIIOIH30BAHUEM TIOHSTHS CBETOBOT'O JTyJa.
OOBsICHEHHE W MOJETHPOBAHUE TIOCIIC PACCYKACHHUS C TEJAaroroM Mo CXeMe CONHEYHOrO W JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTMYECKYIO KapTy MO/ PYKOBOJCTBOM I€Aarora 3aBUCUMOCTH YTiia
OTpakKeHUsl CBETOBOIO Jiyya OT Yyriia MajJeHusl.

M3ydeHue ¢ MOMOIIBIO MeAarora CBOUCTB N300paKeHHS B IDIOCKOM 3epKalie.

Habnronenue u 00bsICHEHHE COBMECTHO € TISIATOTOM OIIBITOB IO MOTYICHUIO N300pa)KESHUI B BOTHYTOM
1 BEITTYKJIOM 3epkaiiax. HaOmroneHre u 00bICHEHUE TTOCIIE PACCYXKACHUS C IEAaroroM Mo CXEMeE OIBITOB
0 MPEJOMJICHHUIO CBETa Ha IPAaHUIIE PA3JIUUHBIX CPEJl, B TOM YHCJIE OMBITOB C TMOJHBIM BHYTPEHHUM
OTpakKeHHUEM.

UccnenoBanue mon pykoBOJACTBOM MEAarora 3aBUCUMOCTH YIJIa MPEJIOMIIEHHSI OT yIJia MajeHUs
CBETOBOTI'0 JIy4a Ha IPaHUIIE «BO3yX—CTEKIIOM.

PacnoznaBaHue ¢ MOMOIIBIO TI€AArora sIBJICHUNA OTpa)KEHUs] W MPETOMJICHUs CBETA B MOBCEIHEBHOM
JKU3HU. AHAJIN3 U 00BSICHEHHE COBMECTHO C ITEIaroroM SIBJICHHS ONTHYECKOr0 MUpaka.

PellieHrie TUIOBBIX PacuCTHBIX 3amad B 1—2 JEHCTBHS C OHMOPOM Ha aJrOpPHTM, MPEIBAPUTEIBLHO
pa300paHHBIN COBMECTHO C MEAaroroM ¢ UCIOIb30BAHUEM 3aKOHOB OTPAYKCHHUS U MIPEIIOMIICHHS CBETA.

JIuH3bI
¥ ONITHYECKHUE
npudopsi (6 u)

Jlunza. Xon mydeit B nuH3e. Onmuueckasn

cucmema  omoannapama, MUKPOCKONAd U
meneckona (MC). [naz xaxk onmuyeckas
cucmema. Bruzopyxocmo u 0anbHO30pKOCHb.
[JemoHcTpavmn?

1. Xon mydeit B cobuparomei Tunze.
2. Xopn ny4eit B paccenBarolieil JInH3e.
3. Tony4enue n300paskeHHii C MOMOIIBIO

JIMH3.
4. TpuHTmmn IENCTBUS
(horoammapara, MIKpOCKOTIA 1
TENecKoIa.

5. Mopenb rinasa.
PpoHTa/bHbIE TA60PATOPHbIE PaboThl 1

[Nonyuenne Mo KOHTPOJIEM TeAarora H300pa)KeH i ¢ MOMOIIIBI0 COOMPATOIIEH U PACCEUBAIOIICH JIUH3.
OmnpejerneHune ¢ Ormopoit Ha arOpUTM Pa3pabOTAHHOTO COBMECTHO C MEAaroroM (OKyCHOTrO pacCTOSIHUS
1 ONTUYECKOM CHITBI COOMPATOIIeH JTHH3HI.

AHan3 COBMECTHO C MIEJ]arOroM YCTPOWCTBA M MPHUHIIMIA ISHCTBHS HEKOTOPBIX ONTHYECKUX TPHOOPOB:
(oroanmnapara, Mukpockona, teneckona (MC — OHONOrHsi, aCTPOHOMHUSI).

AHanus ¢ oropoi Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM II€Aarora sIBIICHIHA OIU30PYKOCTH H
JATbHO30PKOCTH, TIpHUHIHIA AeHCTBIA 09K0B (MC — Omomorus).




OnbIThl.
1Ilomyuenne wn300pakeHWH C MOMOIIBIO
COOMparomIeH JINH3BL.
2.0mpenenenrie  POKYCHOTO pacCTOSHUS U
ONTHYECKOMN CHITBI COOMPAIOIICH JTHH3BI (WITH
3JIEKTPOHHAS JIEMOHCTPALIH).

Paznoxkenue Pasznoocenue benozo ceema 6 cnexmp.Onvimor | HaOnroieHne COBMECTHO € MEIaroroM 1o pasioyKeHUIo 0EI0ro CBeTa B CHEKTD.
Gesoro cBeta Hviomona. Crooicenue cnexmpanvuvix yeemog. | Habnronenne n o0bsicHeHHnE Ha 0a30BOM YpOBHE I10J] PYKOBOJICTBOM IE€JIarora ONbITOB I10 MOJTYYSHHIO
B ciexTp (3 9) Jucnepcus ceema. Oeoro cBera MpH CIOKEHUU CBETA PAa3HBIX 1IBETOB.
[JeMoHcTpayumn? [TpoBenenre U 00OBSICHEHUE T10]] PYKOBOJICTBOM I€/Iarora OIbITOB 10 BOCTIPHSATHIO I[BETA MPEIMETOB
1. Pa3noxeHue OeIoro CBETa B CIICKTP. TIPY MX HAOJFOJICHUH Yepe3 1BETOBbIC (DMITBTPHI (LIBETHBIC OUKH).
2.IlonmyueHue O€0ro cBera MpH CIOKECHHH
CBETa Pa3HbIX IIBETOB.
PpoHTabHbIe NabopaTopHbIE PaboThbl U
onbIThl.
1.0mbITEl IO pa3noXeHHo Oenoro cBera B
CIIEKTP.
2.0HLITBI IO BOCIIpUATHIO IBETa NPEAMETOB
Opu WX HAOJIOJNEHUU uepe3 IIBETOBbIC
GUIbTPHI.
Paznen 12. KpantoBbie siBjiennst (17 1)
Hcenyckanue Onvimul Pezepghopoa v nanerapHast Mozenb | OOCyxIeHHe ¢ TOMOIIIBIO ITe/iarora Iejiu onbiToB Pesepdopa 1o uccie0BaHui0 aTOMOB, BBIZBHKECHHE

H NnorJjoumeHue
CBe€Ta aTOMOM
(41)

atroma. Mogens atoma bopa. HUcnyckanue u
nozniowenue  ceema  amomom.  Keanmeoi.
Jluneiiuamoie cnekmpeoi.

THIIOTE3 O BO3MOXKHBIX PE3yJbTaTaxX OIbBITOB B 3aBUCUMOCTHU OT IPEAINOJIAraeMoro CTPOEHHs aTOMOB,
(opMyTupoBaHHE BEIBOLOB U3 PE3Y/IHTATOB OIBITOB.

OOcyxJeHnue ¢ OMmopoil Ha TEXHONOTMYECKYI0 KapTy I0J PYKOBOJACTBOM II€larora HpOTHBOPEYUi
IUIAaHETapHOM MOJENH aTOMa M OCHOBAaHHH JUIsl TUIOTe3bl bopa 0 cTalmoHapHBIX OpOHTAX JIEKTPOHOB.
HaOmntonieHue COBMECTHO C MENAroroM CIUIOMIHBIX W JIMHEHUYAThIX CIEKTPOB M3IYYEHMS DPas3iIMUHbIX
BerecTB. OOBsICHEHNE € OMOPOH HA TUIAKTHIECKHH MaTepual TMHEHIaThIX CIIEKTPOB M3TydEHHS.

Ctpoenue
aTOMHOIO sI/Apa
69

PaauoaktuBHOCTD. Anbha-, bema- u 2amma-
uzryuenus.  CTpoeHHE  aTOMHOTO  sjpa.
Hyxknounaa modens amommnoeo adpa. Hzomonuwl.
Paouoaxmusnvle npespawjeHus. Iepuoo
Noypacnada amomHuIx soep.

JemMoHcTpaumm

1. CekTpsl H3ITyIeHUS | TIOTIIOMICHUSI.

OGcyxIeHIe COBMECTHO C IIENaroroM BO3MOYKHBIX THIIOTE3 O MOJCISIX CTPOCHHS SAPA.

Ormpenenenne mo cxeMe C MCIOJIb30BAaHUEM METOANYECKOr0 MaTepHaia Mo PyKOBOACTBOM IIEIarora
cocTaBa smep IO 33JaHHBIM MAcCOBBIM M 3apsIOBBIM YHCIAM H I10 MOJOKEHHIO B IEPHOJUICCKON
cucteme daeMeHToB (MC — Xumus).

AHaIm3 ¢ OMopoi Ha TEXHOIOTHIECKYIO KapTy O PYKOBOICTBOM IIeJarora H3MEHEHHs COCTaBa sipa
M €ro MOJIOKEHHs B MepUOHUecKoii cucteme npy | -paguoakTuHOCTH (MC — xumus).
Mcce1oBaHIe ¢ MOMOIIBHO Mearora Tpekos | | ~aCTHII IO TOTOBBIM (GoTOrpadusm.




2. CrieKTpbl pa3IMIHbIX Ta30B.

3. Cnektp BOmOpO/A.

4. HabGmonenue TpekoB B kamepe

Bunscona.

dpoHTaNbHbIE NabopaTOopHbIE PAboThI 1
ONbIThI.

1. Habmooenue cniownvix u JAUHEUYAMbIX

CREeKmMpPO8 U3LYYEeHUSL.
2. UccrnenoBanue TPEKOB: U3MEPEHUE YHEPTHH

Habmonenue 3a nemoHcTpanmeii paboThl U3MEPEHHs PaJHaIliOHHOr0 ()OHA C TIOMOIIBIO JO3UMETPA,
OLIEHKA €r0 MHTEHCUBHOCTH.

AHan3 COBMECTHO C TIe/IaroroM OHOJIOTHYECKUX N3MEHEHHUH, IIPOMCXOISIINX O/ AeHCTBHEM
pannoakTuBHBIX M3nydernii (MC — Ononorus).

Habmonenue nemoHcTpanuu 00 MCIONIb30BAaHHE PAJMOAKTHBHBIX U3iydeHuid B MexunuHe (MC —
ouonorus).

YacTUIBl [0 TOPMO3HOMY myTH (IO
(ororpadusm) (mmu 3JIEKTPOHHAs
JICMOHCTpAIIHs).
Sinepubie SlnepHble peakuuH. 3aKOHBI COXpaHEHUs | PellleHHe THUIIOBBIX PACUCTHBIX 3aMady B 1—2 JEHCTBUS C OMOPOM Ha AJTOPHUTM, MPEIBAPHUTEIHLHO

peaxuuu (7 4)

3apsI0BOI0 U MAaCCOBOTO YHCeNl. DHepeust 63U
amomuvix s0ep. CéA3b Maccvl U IHEPIUU.
Peaxyuu cunmesa u denenus sadep. Hcmounuxu
onepeuu Coanya u 38¢30 (MC).
SAnepnas DHEPreTUKA.
Jleticmeus paouoaxmuenvix
uznyuenutl Ha xcugvleopeanusmel (MC).
JeMoHCcT pauun
1.PaGota CUCTYHKA
VOHU3UPYIOILUXU3ITYYCHUH.
2.Peructpauus U3ITydeHUS
NPUPOAHBIXMUHEPAJIOB U
MPOAYKTOB.
®poHTasbHbIe Na6opaTOPHbIe PABOThI U
OonbIThbl.
1. Usmepenue paanoakTuBHOrO (hoHa (MM
3JIEKTPOHHAS IEMOHCTPAIIHKs).

pa300paHHbBIil COBMECTHO C ITEArOroM C UCIOJIb30BAHUEM 3aKOHOB COXPAaHEHHS MaCCOBBIX U 3aPSIOBBIX
quceNl Ha ONpeseieHre Pe3yabTaToOB SACPHBIX PEaKIMi; aHAIU3 BO3MOKHOCTH WM HEBO3MOXHOCTH
SIIEPHOM peaKInu.

O11eHKa ¢ TIOMOIIBIO MTe/Iarora SHEPTUH CBS3U SJIEp C UCHONb30BaHueM (HOpMyIIbl DHHINTEHHA.
OO6cyxeHrne COBMECTHO C TeIaroroM MEepCHeKTHB HCIONBb30BaHUS YIPABISIEMOro TEPMOSIEPHOTO
CHHTE3a.

OOcyk/ieHne COBMECTHO C TIeJaroroM MperMYIIECTB U SKONOTHUECKUX MPOoOiIeM, CBA3aHHBIX C SIEPHOM
sHepretukoit (MC — skomnorus).

IoBTOpUTEILHO-0006 A0 LT MOAYIH (9 U)

CucremaTmsarys
H 000011IeHE
MPEIMETHOTO
cofiepIKaHus

U OIIBITA
NIEATENHLHOCTH,
IPUOOPETEHHOTO

OO6o0mieHne  comepXKaHWS ~ KaXAOro W3
OCHOBHBIX pazzenos Kypca ((N76351478
MEXaHUYeCKHe, TEIUIOBBIE, HIIEKTPOMATHUTHEIE,
KBaHTOBEIC SIBJICHUS.

HayuHblIil METOZ TO3HAHUS U €T0 peanu3anus B
(hU3NIeCKUX UCCTIeTOBaHUSAX.

CBsi3p (MB3UKHN U COBPEMEHHBIX TEXHOIOTUU B

BeimonHeHe ¢ MOMOIIBIO TIEAarora yaeOHbIX 3aJaHUH, TPEOYIONIMX JEMOHCTPAIINN KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIINX €CTECTBEHHOHAyYHYI0 TPAMOTHOCTh: NPHUMEHEHUsS IOIY4YEHHbIX 3HAHUU Ui
Hay4YHOT'0 OOBACHEHHS (PU3NIECKHUX SBICHUN B OKPYKAIOIIEH MPUPOIC U TOBCETHEBHON KHU3HH, a TAKXKE
BBISIBJICHUSI (DM3MUYECKHX OCHOB psila COBPEMEHHBIX TEXHOJIOTMH; TPHUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTABHBIX YMEHUH ISl UCCIENOBAaHMUS (PU3NYECKUX SBICHWH, B TOM YHCIE IJIS1 TIPOBEPKU
THITOTE3 W BBISIBIICHNS 3aKOHOMEPHOCTEH.

Pemenne THMOBBIX pacueTHBIX 3ajad B 1—2 JEHCTBUsS C ONOpPOH Ha alrOpHTM, NPEIBAPHTEIBHO




TIPY U3YYEHUH
BCETO Kypca
0763714

obractH nepenaun MH(POPMALNH, SHEPTETHKE,
TpaHCIOpTe

paSO6paHHHI7[ COBMCCTHO C M€AaroroM, B TOM 4uCJIC NpCANOIararommnx UCIoJb30BaHNC (1)PI3I/I‘IGCKOI>'I
MOACIN U OCHOBAHHBIX Ha COACPIKAHNU PA3JIMIHBIX pa3acsIOB KypcCa (1)I/I3I/IKI/I.




YYEBHO-METOANUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'OITIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJI YHEHUKA

1. ®usuka. 9 k1. : yueOnuk / A. B. Ilepeimkun, E. M. I'ytauk. — M. : [Ipoda, 2014.
— 319, [1] c.: nn. [Tepormkun A. B.

2. ®wusuka. 7 Ki1.: yue0, s o01ieoopasosart. yupexacuuii / A.B. [lepblmkus. —

2-¢ u3n., crepeorun. — M. : JIpoda, 2013. — 221, [3] c.: un. Ilepwimkun A. B.

3. ®usuka. 8 ki1.: yue0, as odmeoopazosar. yupexacauii / A.B. Tlepoikun. — M.
: Ipoda, 2013. — 221, [3] c.: ni.
METOJIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA

1. ®dusuka. 7 kinacc. Metonuueckoe nocodue k yu. [lepoiikuna. - ®unonosuy H.B.

2. ®usuka. 9 kiacc. Meroauueckoe nocooue - ['yrauk E.M., Uepnukora O.A.

3. ®wusuka. 8 kimacc. Metonuueckoe mocodue k yu. [lepoimkuna. - @UI0HOBUY

H.B.Co6opnuk 3ana4 no pusuke 7-9 knacc. [leppimkun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbI
CETUMUHTEPHET

1. https://urok.apkpro.ru

2. https://resh.edu.ru
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