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[TOACHUTEJIbBHA A 3AIINCKA

Pabouass mporpamma mno ¢usuke s OO0ydYallMXCi C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 310p0OBbs (nasnee — OB3) Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHus
MOJTOTOBJIECHa Ha OCHOBe PDenepanbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO o0mero oOpa3zoBanus u ero wusmeHeHusx (Ilpukas
Munnpocsemienuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepcTBoM rocturiuu Poccutickoit ®eneparuu 05.07.2021 1., per. Homep 64101)
(manee — ®I'OC O00), OenepanbHOIl aJalTUPOBAHHON OCHOBHON 00pa30BaTENbHOM
MIpOTrpamMMbl OCHOBHOTO OOIIET0 00pa30BaHUs IS O0YUAIOIMIUXCS ¢ OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3A0p0Bbsl (nanee — GAOOIT OO0 OB3), ®enepanbHOil padoyeit
MIporpaMMbl OCHOBHOTO 00111eT0 oOpa3zoBanms 1o npeamMery «Duszukay, Konnenmmm
npenojaBanus y4eObHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX OpPraHU3AIMSIX
Poccuiickoii  denepanuu, pealn3ylolUX OCHOBHBIE — 001Ic00pa3oBaTEIbHbIE
nporpammbl, OeepaabHON MPOTpaMMbl BOCIIUTAHUS, C YYETOM PACpeeICHHBIX 10
KJlaccaM TMPOBEPSEMBIX TPEOOBaHWM K pe3yjbTaTaM OCBOCHHUS AJANTUPOBAHHON
OCHOBHOM 00pa3oBaTeIbHONW MpOrpaMMbl OCHOBHOTO 0OIIEro o00pa3oBaHUs IS
00y4Jaronmxcsi ¢ OrpaHuYEeHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI.

OO0mas xapakTepucTUKa y4eOHOro npeamera «Ousuka

VY4eOnbiii mnpeamer «@Dusuka»  SABISIETCS  CUCTEMOOOpPA3yOUM  AJis
€CTECTBEHHOHAYYHBIX TMPEAMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI MHUPO3TAHUS
ABIISIIOTCS OCHOBOU CO/IEPIKaHMSI KypCOB XUMHH, OMOJIOTHH, TeoTpaduu U aCTPOHOMHUHU.
®dwu3uka BOOpyKaeT OO0ydYalOMMXCSl HAYYHBIM METOJOM IO3HAHUS, IMO3BOJISIOIIAM
MoJly4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPYIKAIOILIEM MHUPE.

[TpenMeT MakcUMabHO HAIPaBIJIeH Ha (POPMUPOBAHHUE UHTEPECa K TPUPOTHOMY
U COIMAIBHOMY MHpY, COBEPIICHCTBOBAHHE TO3HABATENHLHON ACSITENHHOCTU
oOyuatoumxcst ¢ OB3 3a cueT oBiafeHUsI MBICTUTEIbHBIMUA ONEPALUSIMHU CPABHEHUS,
0000111eHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHUE, (DOPMUPOBAHHE
BO3MOKHOCTEN COBMECTHOU JEATEIILHOCTH.

N3yuenne ¢usuku cnocoOCTByeT pa3BuTui0 y oOydaromuxcs ¢ OB3
IPOCTPAHCTBEHHOTO  BOOOpaXeHHUs, (PYHKIMOHAIbHOM TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUYECKH AaHAJU3UPOBATHh HHQPOPMAIMIO, MPEICTABICHHYIO B
pa3nanuHbIX popmax. 3HAYUMOCTD MPEAMETA I Pa3BUTHS )KU3HEHHON KOMITETEHIUH
00y4aromuXcsl 3aKTF0YaETCs B YCBOSHIUH OCHOBBI (PU3NYECKUX 3HAHUNA, HEOOXOUMBIX
JUI TIOBCEHEBHOW >KM3HH;, HABBIKOB 3JIOPOBOTO M 0OE€30MACHOTO I YellOBEKa U
OKpY>Kalollen ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUU HKOJIOTUUECKON KYJIbTYPHI.

[Iporpamma oTpaxkaer coaepkanue oOyudeHus npeamery «Duszmka» ¢ yuetoMm
0coObIX 00pa3zoBaTeIbHbIX MOTpeOHOCTEN 00yUaronuxcs ¢ OB3. OBnaneHue TaHHBIM
y4eOHBIM MPEAMETOM MPEACTABISET ONPEACIECHHYIO TPYAHOCTh sl 00yYarOIIuXCsl C
OB3. D10 cBsI3aHO ¢ 0COOCHHOCTSIMU MBICITUTEIBLHOMN JICSITEIHHOCTH, IEPUOIUIECCKUMHU
KOoJeOaHUsIMU BHUMAaHHs, MajbiM OOBEMOM MaMsTH, HEAOCTATOYHOCTHIO OOIIETOo
3armaca 3HaHUM, MOHM)KEHHBIM I103HABATEJIbHBIM HHTEPECOM U HHM3KUM YpPOBHEM
pPEUeBOro pa3BUTHSL.



Jlis mpeofoneHusl TpyJHOCTEH B HM3ydeHHHM ydeOHoro mpenMera «Dusnkay
HeoOXoauMma ajanTanus oO0beMa UM XapakTepa y4eOHOTO Marepuana K
MO3HABATCIIbHBIM BO3MOKHOCTSIM JITaHHOW KaTerOpur OOYYAIOIIUXCS, YYeT WX
OCOOCHHOCTEHW pa3BUTHSA: WCIIOJIB30BAHNE AJITOPUTMOB, BHYTPHIIPEAMETHBIX U
MEXITPEAMETHBIX CBS3EH, IIOCTEIIEHHOE YCI0KHEHHIE H3y4aeMOro MaTepuraa.

JlanHass mporpamMMma KOHKPETH3HPYET COJEp)KaHHE TPEIMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHUSMHU OOPa30BATENBLHOTO CTAaHIAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YUYCHHUS Pa3leioB (DU3UKH C y4eTOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€M, JIOTMKKM Y4eOHOTO TIpollecca, BO3PACTHBIX W
MICUXOJIOTHYECKUX 0cOOeHHOCTeH oOydarommxcs ¢ OB3 Ha ypoBHE OCHOBHOTO 00IIIETO
oOpa3oBaHMs, OINpeAeNseT MHHUMAIbHBIH Ha0Op OMBITOB, JAEMOHCTpAIWH,
NPOBOJAMMBIX  YYHTEJIEM B  Klacce, JIaOOpaTOpPHBIX paboT, BBIMOIHIEMBIX

00yJaroIUMHUCH.
MeTtoaudyeckoii OCHOBOM H3ydeHHs Kypca «Du3mka» Ha YPOBHE OCHOBHOIO
00111eTO oOpa3zoBaHUs SIBJIAETCS CUCTEMHO-ESITEIbHOCTHBIN IOJIXO,

o0OecneunBarOMUi  TOCTUKEHUE JIMYHOCTHBIX, METAlpeIMETHBIX U IPEeIMETHBIX
o0pa30BaTeNbHBIX  PE3yJIbTATOB IOCPEJCTBOM OpraHu3alyH aKTUBHOU
MTO3HABATEJIbHOM JEATENBHOCTH OOYYalOIIUXCsA, YTO OYEHb BAXKHO NpH OOy4YEeHUU
nerer ¢ OB3, 11 KOTOPBIX XapaKTEPHO CHUKEHUE NTO3HABATEIbHON AKTUBHOCTH.

Hesn u 3a1a4n u3y4eHus y4eOHOro npeamera «Ousnka

Obwue yenu wuzydeHus ydeOHoro mnpeamera «Dusnkay TMpeACTaBICHbl B
denepanbHOM paboyeii mporpaMMe OCHOBHOTO 0011Iero 0Opa3oBaHusI.

OCHOBHOM 11€bI0 OOYYEHHSI JETeH ¢ 3aJePKKOM MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TpEIMETE SBJISIETCSA: MOBBIIIEHUE COUMAIBHOW ajanTalud JAeTell yepes
npuMeHeHue GU3NUEeCKUX 3HAaHUM Ha MPaKTHKE.

st obywaronuxcst ¢ OB3, Tak ke, Kak ¥ I HOPMAaTHBHO Pa3BUBAIOITUXCS
CBEPCTHUKOB,  OCBAMBAIOIIUX  OCHOBHYIO  OOpa3oBaTelbHYI0  MPOrpaMMy,
JTOMUHHUPYIOIIEE 3HAUYCHHE MTPUOOPETAIOT TaKUE yeau, Kak:

" OCBOCHHE 3HAHMI 0 METOJIaX HAYYHOTO MO3HAHUS TPUPOJIbI U (OPMUPOBAHUE HA
ATOM OCHOBE MPE/ICTABIEHUN O (PU3NUECKON KapTUHE MUPA;

" OBJQJCHUE YMEHUSIMH TIPOBOJUTH HAOJIOACHUS MPUPOJHBIX SIBJICHUM,
ONMHCHIBATh M 0000IIAaTh pe3yJbTaThl HAOJIOJCHHM, HCHOJIb30BATh MPOCTHIE
U3MEpUTEIbHBIE MPUOOPHI JJIsl U3ydeHUs (PU3NUYECKUX SBICHUMN; IPEACTABIATh
pe3yJbTaThl HAOIIOMCHUN WM U3MEPEHUN C MOMOIIbI0 TaOull, rpaduKoB U
BBIBJISITh HA O3TOW OCHOBE JMIIMPUYECKHE 3aBUCUMOCTH; MPUMEHSTH
MOJIyYCHHBIC 3HAHUS JJIs1 OOBSICHEHUST Pa3HOOOPA3HbIX MPUPOIHBIX SBICHUN U
MIPOLIECCOB, MPUHILIUIIOB JIEUCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOMUCTB, IJIA
pereHns GU3NIeCKuX 3a/1a4;

" pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH, CAMOCTOSITENIBHOCTH B TPUOOPETEHUN HOBBIX 3HAHUU, TIPH



pemieHnd  (QU3MYECKMX 3a7ad M BBINOJHEHUH  AKCIEPUMEHTAJIbHBIX
UCCJIEJOBAaHUM € UCIIOJIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUH;

" BOCIUTaHUE YOEKIEHHOCTU B BO3MOXHOCTM INO3HAHMs 3aKOHOB NPUPOIBI, B
HEOOXOJMMOCTH Pa3yMHOT'O UCTIOIb30BaHUS JOCTH)KEHUN HAyKU U TEXHOJIOTUI
JUISL TaJbHEHIIEro pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, YBAXKEHUS K TBOpLAM
HayKU U TEXHUKH; OTHOIIEHUS K (PU3MKE KaK K 3JIEMEHTY OOLIeUeI0BEYECKOM
KYJIbTYpBL;

" HCIIOJIb30BAHME MOJIyYEHHBIX 3HAHUN U YMEHUH JJIs1 peLIeHUs] PAaKTUYECKUX
3a7lady TOBCEHEBHOW JKM3HU, oOecredeHHs Oe30IacHOCTH CBOEW >KHU3HH,
PaMOHAIBHOTO MTPUPOJONOIB30BAHMS U OXPaHbl OKPYXKAIOLIEH CPEIbl.
JlocTrkeHHe 3TUX Liefield 00eCIeunBaeTCsl PEIIEHUEM CIEAYIOIINX 3a0ay.

* 3HaKkOMCTBO oOydwaronuxcsi ¢ OB3 ¢ Meromamu wmccienoBaHus OOBEKTOB U
SIBJICHUM ITPUPOJIBI;

" OpUOOPETEHHE 3HAHMM O MEXAHUYECKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M
KBaHTOBBIX SIBJICHUSAX, (U3MUYECKUX BEIMYMHAX, XapaKTEPU3YIOIIUX I3TH
SBJICHUS;

" (popmupoBaHue yMeHUIN HAOIIOAATH IPUPOJIHBIC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopatopHble  pa0OThl M JKCIEPUMEHTAJIbHbIE  MCCIEAOBAaHUSA  C
UCIIOJIb30BAaHUEM HU3MEPHUTENBHBIX MNPUOOpPOB, IIHPOKO MPUMEHSIEMBIX B
NPaKTUYECKOM KU3HU;

" OBJIAJICHUE TAKUMHU IMOHATUSAMH, KaK IPUPOAHOE SBJICHUE, DMIMPUYECKU
YCTaHOBJIEHHBIN (haKT, podiieMa, rTunoTe3a, TCOPETUUECKUM BBIBOJ, PE3YJIbTaT
DKCIEPUMEHTAIIBHON ITPOBEPKH;

" [OHMMAaHHE OTJIWYHMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(}OpMaIuHy,
LHEHHOCTH HAayKH [UJIsl YJIOBJIETBOPEHHUSI OBITOBBIX, INPOU3BOJCTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEN YeOBEKA.

OcobGennocTu 0T0OOpPa M aganTannu yueOHOro MarepuaJja no gusuke

OcHoBoil 00yuenust oOyuaroniuxcs ¢ OB3 Ha mpenMeTax eCTECTBEHHOHAYYHOTO
LMKJIa SIBJISIETCS PAa3BUTUE Y HUX OCHOBHBIX MBICIHMTENBHBIX ONepaluil (aHaius,
CUHTE3, CPaBHEHHE, 0000I1IEHNE) HA OCHOBE BBINOJIHEHUS Pa3BUBAIOIIMX YIIPAXKHEHUI,
(opMHpOBaHHME TPUEMOB YMCTBEHHOW padOTHI: aHaIM3 MCXOJHBIX JaHHBIX,
IUTAHUPOBAHHUE MaTeprasa, OCyLIECTBICHUE IO3TAITHOIO U UTOMOBOTO CAMOKOHTPOJIS,
a TaKXe OCYLIECTBIISIECTCS JMKBUIAIUS TPOOEIIOB B 3HAHUSAX, 3aKPEIJICHUE U3yUYEHHOTO
MmaTepuaia, oTpaboTKa aJlrOPUTMOB, MOBTOPEHUE NPOIAEHHOT0. bonbioe 3HaueHne
NPUIAETCS YMEHHIO paccka3aTb O BBINOJHEHHOM paboTe C MpaBUIbHBIM
ynoTpeOJeHHEeM COOTBETCTBYIOLIEH TEPMUHOJIIOTUA U COOJIOJCHUEM JIOTUYECKUX
cBs3ell B m3naraemMom matepuane. s oOydaromuxcs OB3 Ha ypoBHE OCHOBHOTO
o0uiero 00pa3oBaHUs MO-TPEKHEMY SIBISIOTCS XapaKTePHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTIEIbHBIX MCUXUYECKUX IMPOIECCOB (BOCIPUATHSA, BHUMAHMS,
NaMSATH, MBIILJIEHUS), CHI)KEHHBIA YPOBEHb MHTEJUIEKTYaJIbHOIO Pa3BUTHsI, HU3KUN
YPOBEHb BBINIOJHEHUS YU€OHBIX 3aJaHUl, HU3Kasg yCNemHOCTh oOyuenus. [Toatomy
npu U3ydyeHuu (pu3uku Tpedyercs LeJeHanpaBiIeHHOE HHTEJUIEKTYalIbHOE Pa3BUTHE
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obOyvarormuxcst ¢ OB3, oTBewaroriee X OCOOCHHOCTSIM M BO3MOMKHOCTSIM. YUET
ocobenHocteil oOyuaronmxcs ¢ OB3 TpeOyer, uTOOBI MHpU H3YYEHHH HOBOTO
Martepuaia 00s3aTeIbHO POUCXOIUII0O MHOTOKPATHOE €T0 TTIOBTOPEHHUE; PACIIIUPEHHOE
PAacCCMOTPEHHE TEM | BOIPOCOB, PACKPBIBAIONIUX CBsI3b (U3UKA C JKHU3HBIO;
aKTyaJM3alus MePBUYHOTO )XKU3HEHHOTO OMbITa 00yYaOLUXCS.

YcBoeHrne NPOrpaMMHOrO Marepuaia M0 (QU3MKE BbI3BIBACT OOJIbIINE
3arpyaHeHus y oOyuwaromuxcsi ¢ OB3, mosromy Tteopusi m3zydaercsi 06e3 BBIBOJIOB
CIOXHBIX (popmyl. 3amauu, TpeOyroume NPUMEHEHUS! CIOXKHBIX MaTeMaTHYeCKHX
BBIYKCIICHUN U (OPMYII, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHu4ecKoe IBUKEHUE,
«ApxumenoBa cuiay, «MexaHU4ecKass HHEPTUs», «INEKTPUUECKUE SBICHUS,
«DNEKTPOMATHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTESL.

Oco0oe BHMMaHWE TIPU U3YYCHUH Kypca (DU3UKH YIEISIeTCS TOCTAaHOBKE W
OpraHu3alliy PKCIEPUMEHTA, a TaKXkKe MPOBEACHUIO (TPEUMYIIECTBEHHO Ha Ka)JIOM
YpPOKE) KpAaTKOBPEMEHHBIX JIEMOHCTpalMii (BO3MOXKHO €  HCIOJIb30BAHHEM
ANEKTPOHHOM aemMoHcTparuu). HexkoTopble TeMbl 00s3aTE€bHO JOJDKHBI BKIIHOYATh
OTIOpHBIEC J1a0OpaTOpHbIE pPabOThl, KOTOpPHIE pPa3BUBAIOT YMEHHUE MOJb30BATHCS
MpOCTEHIIUMU TpUOOpaMH, aHAJIU3UPOBATh IMOJYUYECHHBIC JaHHble. B CBs3u C
OCOOEHHOCTSIMU  TIOBEJECHUST U JeATenbHOCTH  oOyvarommxcs ¢ OB3
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTH) MPEAYCMOTPEH CTPOXKANIIMI KOHTPOJIb
3a COOJIIOICHUEM TPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEJCHUU JIa0OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHUMaHue nipu u3ydyenun pusuku noapoctkamu ¢ OB3 oOpatmaercs
Ha OBJIAJICHNE MMM NPAaKTHUYECKMMH yMEHUsSIMHU U HaBblkamu. [IpemycmarpuBaercs
YMEHBIIICHUE 00BbEeMa TEOPETUUYECKUX CBEJACHUM, BKIIOYEHUE OTIEIbHBIX TEM WIH
LENbIX pa3fejoB B Marepuayibl JJii  O030pHOTO, O3HAKOMHUTEIBHOTO  WJIN
dakynpraTuBHOTO M3yueHwus. [IpennaraeTcss ymeHbIlIeHHE 00beMa MaTeMaTHYECKUX
BBIYUCJICHUH 3a CUET YBEJIMUCHHS KaueCTBEHHOTO OMMCAHUS SIBJICHUM U MPOLIECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJAUTCA HAa PACCMOTPEHHE TEM H
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (PU3UKU C JKU3HBIO, C TEMHU SIBJICHUSAMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUYCHUKAM U3 UX KU3HEHHOTO OTIBITA.

MakcuMalibHO ~ HCHOJIB3YIOTCSI ~ MEXIPEAMETHbIE  CBSI3M C  TaKUMU
JTUCHUIUIMHAMU, Kak reorpadwus, xumus, Ouojorus, T.K. oOyuarommecs ¢ OB3
0COOEHHO HYXKIAIOTCA B MPEMOJHECEHUH OJHOTO M TOTO K€ Yy4eOHOro marepuana B
pa3IMYHBIX acleKTaX, B €ro BapbUPOBaHUW, B HEOJHOKPATHOM TMOBTOPEHUU U
3aKpEIUIEHUH  TOJYYEHHBIX 3HAHMM W  mOpakTudeckux ymenuil. [lo3Bossis
paccMaTpuBaTh OJMH U TOT K€ Y4YeOHbIM MaTepuand C pa3HbIX TOYEK 3pEeHMUS,
MEXKIPEIMETHBIC CBSI3U CITIOCOOCTBYIOT €T0 JIYUIlIeMy OCMBICJIICHUIO, 00JIe€ TPOUHOMY
3aKpeIJICHUIO TTOJTYYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHUH.



IIpumepHbIe BUABI AeATeJIbHOCTH 00ydarwmuxcs ¢ OB3, o0yc/ioBjIeHHbIE
0co0bIMH 00pa30BaTEJIbHBIMU MOTPEOHOCTSAMH M 00ecTieYHBaKOIIHe
OCMBbICJIEHHOE OCBOEHME COleP:KaHNU 00pa3oBaHus 0 npeaMeTy «Du3nka»

Conepxanue BUAOB jAesTenbHOCTH oOyuatoniuxcs ¢ OB3 Ha ypokax (usuku
OTIpe/IeTIsIeTCS, UX 0COOBIMH 00pa30BaTENbHBIMHU MOTpeOHOCTAMU. [ToMUMO HIMPOKO
ucnoibzyeMbeix B AOOIT OO0 o6muux amst Bcex 00y4aromuxcsi BU0B ACSITEIbHOCTH
CJIeTyeT YCUJIUTh BUABI IEATEIBHOCTH, CICIIU(PUYHbIC 11 JAHHON KaTerOpUU JIETeH,
o0ecreunBaroIIe OCMBICIEHHOE OCBOCHHE COJIEp)KaHUsl 00Opa30BaHMsI 110 MPEAMETY:
YCUJICHUE MPEIMETHO-NPAKTUYECKON JEATEIbHOCTH C aKTUBU3ALMEH CEHCOPHBIX
CHUCTEM; OCBOEHHE MaTepuaja C OIMOpOM Ha aJrOpUTM; «IOLIArOBOCTHY» B U3yUYEHUU
MaTepuaia; UCIOJIb30BaHUE JOTIOJHUTEIbHON BU3YaJIbHON OMOPHI (CXEMBI, 1a0JIOHBI,
ONOpPHBIE TaOJMIIBI); PEUEBOM OTYET O IMPOLECCE U Ppe3yibTaTe JAESATEIbHOCTH;
BBIMIOJIHEHUE CIIEUUAIBHBIX 3a/laHui, OOECHEeUMBAIOIINUX KOPPEKLHUIO PETyJIALnun
y4eOHO-TI03HABATENBHOM IEATEIbHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YyJIbTAaTa.

Jns oOydvarommxca ¢ OB3 CylIecTBEHHBIM SIBJISIFOTCS MPUEMBI palbOTHI C
JEKCHUYECKUM MaTepuasioM Mo npeamery. [lpoBomutca cnenuaibHas paboTa 1O
BBEJICHUIO B aKTHBHBIN CIIOBaph 00yYarOUIMXCsl COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
N3yuaemMble TEpMUHBI BBOJATCS HA MOJIMCEHCOPHOW OCHOBE, 00s3aTe/IbHA BU3yaJIbHAS
MO/JIEPKKA, aJITOPUTMBI paOOTHI C ONPEEICHUEM, OTIOPHBIE CXEMBI JIJIS1 aKTYaJTU3alHH
TEPMUHOJIOTUH.

B cBs13u ¢ ocoObiMH 00pa3oBaTENbHBIMU NOTPEOHOCTAMHU OOyuatouxcs ¢ OB3,
[pY MJIAHUPOBAHUU pabOThl yUEHUKA HAa YPOKE CIEAYET MPUACPKUBATHCS CICAYIOLUIIX
MOMEHTOB:

1. Ilpu ompoce HeoOXoIuMO: JAaBaThb alNrOPUTM OTBETA; pa3pelaTh
MOJIb30BAThCS MJIAHOM, COCTABJIEHHBIM MPHU MOJATOTOBKE TOMAILIHETO 3a/1aHusl; 1aBaTh
00JIbIlIe BPEMEHU TOTOBUTHCS K OTBETY Y JOCKH; pa3pelaTh J1ejaTh IpeIBapUTeIbHbIC
3aMKCH, MOJIb30BATHCS HATISAHBIMUA TOCOOUSIMH.

2. Ilo BO3MOXKHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOJAIIME M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE MIOMOTYT UM MOCJIEA0BATENBHO U3JI0KUTh MaTepual.

3. CucremaTnuecku MpPOBEPSATh YCBOCHHE Marepuaia 1o TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOEIIOB B MPOIIEAIIEM MaTepurale.

4. B nmpouecce u3y4eHus HOBOIo MaTepHalla BHUMaHUE YYEHHUKOB oOpamaeTcs
Ha HanOoJIee CIOXKHBIE pa3Jielibl u3yuyaeMon Tembl. Heobxoaumo yare oopamarbest K
HUM C BOIPOCAMH, BBISICHSIOLUIMMH MIOHUMaHUe y4eOHOro Marepualia, CTUMYJINPOBATh
BOMPOCHI IIPU 3aTPYITHEHUSIX B YCBOGHUH HOBOT'O MaTepHara.

Mecto yueOHOro npeamera «®usnka» B yueOHOM IIaHe

B coorBercTBUUM ¢ @DemepanbHBIM TOCYJApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAapTOM OCHOBHOI'O 00111eT0 00pa3oBaHus yueOHbIi npeamet «Dusuka» BXOIUT B
npeaMeTHY0 00macTh «EcTecTBeHHbIE HayKW» W SBISETCS 00S3aTENbHBIM IS
n3yuenus. Conepxanue ydeOHoro npenmera «Dusnkay», MpeACTaBICHHOE B



®denepanpHOil padoueit mporpamme, cootrBeTcTByeT DPI'OC OO0, DenepanbHOi
OCHOBHOM 00pa3oBaTelpbHOM MporpaMMe OCHOBHOTO 00mero o0pa3oBaHwUs,
®denepanbHON afanTUPOBAHHON OCHOBHOM 00pa30BaTEIbHOM MPOTpaMMe OCHOBHOTO
oOmiero oOpa3oBaHUsA [Ji1 OOYYAIOUIUXCS C OrPAHUYCHHBIMU BO3MOXHOCTSIMU
3JI0POBBA.

COHEPXXAHUE YYEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUYU OKPY’KaIOLIEro MUpa

dusnka — HayKa o rnpupoe. SAsienus npupoasl (MC'). Ousuyeckue ABIeHMS:
MEXaHUYECKHE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mepenue Qusnmueckux BenuuuH. Qusuueckue
npubopwi’. Ilozpewnocms usmepenuti. MexayHapoaHas CUCTEMA €IUHMIL.

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAyKH M3Yy4aloT npupony. Ecmecmeento-
HayuyHbulll MemoO NO3HAHUA! HAON00eHUue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUEe  2UNOme3, IKCNepUMeHm No Hposepke  2unomes, O00bACHeHUe
Habooaemoeo aenenus. Onucanue uzuiecKux A6IeHUl ¢ NOMOWbIO MOOeel.

[IpeameT u MeToabl PUBKKHU.

Jemoncmpayuu’

l. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHMUSL.

2. duznyeckre NpudOpkl U MPOoIEeaypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U

ur(ppOBBIM TPUOOPOM.
3. OnpeneneHue NorpenHOCTH SIKCIEPUMEHTA.
Dponmanvusle 1adopamopHvie padomul Uiy INeKMPOHHAA OEMOHCHMPAUUA.
1.Onpenenenue T1EeHBI JIETICHUS HM3MEPUTETHLHOTO mpubopa (KMCHONIB3YA
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).
2. N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TENa
3. Onpedenenue pasmepos Maivix mei.

Paznen 2. IlepBoHadajibHbIEe CBeIeHUS O CTPOEHUM BelleCTBA

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYINbI, ux pasmepsl. Onvimol,
O0okaszvisaroujue OUCKpemuoe CmpoeHue eujecmad.

JBmxenune wyactui] BemiecTBa. CBS3b CKOPOCTH JBHXKEHHUSI YacCTHI] C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, auddysus. Bzaumooeiicmeue uacmuy
geujecmea. npumsdiceHue U OmmaikusaHue.

ArperaTHble COCTOSIHUSI BEIIECTBA: CMPOEHUE 2308, JHCUOKOCMeEl U MBEPObIX
(kpucmannuueckux) men. Bzaumocesazv meocoy ceoticmeamu eewjecms 6 pAa3HbIX
azpe2amHuvlX COCMOAHUAX U UX AMOMHO-MOAEKYAAPHbIM cmpoeruem. OcobenHocmu
azpe2ammvix COCMOAHUL 800bL.

Hemoncmpayuu®



I MC — aneMeHTBI comepKanus, BKIIFOYAOIINE MEKIPEAMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKDPBITHI B
TEeMaTHYECKOM IUIAHUPOBAHUH.

2 31ech U laee KypcuBOM 0003HAYEHBI TEMbI, M3yYeHHE KOTOPBIX TPOBOUTCS B O3HAKOMHUTENLHOM Tuiane. [leqaror
CaMOCTOSTENIBHO ONpeaessieT 00beM H3y4aeMoro MaTepHaia.

3 Bee JlemoncTpanuu 1 JJaGopaTopHbIE paGoTHI, IPEACTABICHHBIE B COAEPKAHUH, TOMyCKAETC (MOYKHO) IPOBOIUTE,
HCTIONB3YS HH(POPMAITMOHHBIE H AJIEKTPOHHBIE TeXHOJIOTHH (I poBEIe 00pa30BaTeNbHBIE PECYPCHI).

4 311ech 1 Ianee IPUBOMTCS PACIIMPEHHbIN TIEPEYEHB TA00PATOPHBIX PAGOT U OTIBITOB, U3 KOTOPOTO yUUTENb JIENAET
BEIOOp TI0 CBOEMY YCMOTPEHHIO.

1.  HaGmomeHnue OpoyHOBCKOTO ABMKCHHUS.
2.  Hab6monenue nuddysum.
@ponmanvHble 1AOOPaAmMopHble padoOnbl U ONbIMBL

1. OueHka naMameTpa aroMa METOAOM PsAIOB (C  HCIOJIb30BAHHEM
dboTorpaduii).
2. OnbITH O HAOJIIOICHUIO TETIOBOTO PACIIUPEHHUS Fa30B.

3.0mbITHL 10 OOHAPYKEHUIO JACUCTBUS CHJI MOJIEKYJSPHOTO MPUTSHKEHUS
(271eKMPOHHAA OeEMOHCMPAYU).

Pasnen 3. JIBU:KeHHE U B3AUMOAEHCTBHE TeJl

Mexanuueckoe JABWXKEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JBHXKCHHE.
Ckopoctb. Cpeousia ckopocmv npu HepagHoOMepHOM Osudicenuu. Pacyér mytu u
BPEMEHU JBUKCHUS.

SABnenue wuHepuuu. 3aKoH uHepyuu. Bzaumooleiicmeue men Kaxk npuduHa
UsMeHeHUs. cKopocmu O0sudiceHus men. Macca kax mepa uHepmuocmu mend.
[TnotHOCTH BemecTBa. C8s3b NIOMHOCMU C KOIUYECTNEOM MOJIEKY 8 eOUHUYe 00bEMA
gewecmaa.

Cuiia Kak XapakTepucThKa B3aumonaeicTBust ten. Cuna ynpyeocmu W 3aKOH
I'yka. Usmepenue cunvt ¢ nomowpio ounamomempa. SIBIEHUE TATOTEHUS W CHUJA
Tsokectd. Cuna msocecmu Ha opyeux naanemax (MC). Bec tenma. HeBecoMoCTb.
CioxxeHue CuJil, HalpaBJIEHHBIX MO OJHOW mpsMoi. PaBHoxaelctByromas cui. Cuna
mpenus. Tpenue cxonvorcenus u mpenue noxkos. Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu’

HaOlnroneHnne MexaHM4ecKoro JBUKEHUS Tea.

N3MepeHne CKOpoCTH MPSMOJIUHEWHOTO IBUKECHHUS.
HaOnronenue siBjeHUs HHEPITUH.

Hab6nronenue n3MeHeHus: CKOPOCTH MPHU B3aUMOCHCTBUU TET.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.

CrioxeHune cuJil, HAapaBJIEHHBIX 110 OJTHOW MPSIMO.

7. JeMOoHCcTpalus CUIIbI YIIPYTOCTH Ha Pa3IMYHbIX MaTepraiax.
@DpornmanvHule 1abopamopHble padOmMvl U ONbIMBL,

A

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTI'O ABYIKCHHS (IIapHKa B )KHIKOCTH,
MOJIETH DJICKTPUICCKOTO AaBTOMOOWIIS U T. I1.) (21eKMPOHHASA 0EMOHCMPAUUSL).
2. Ompenenenre cpeaHel CKOPOCTH CKOJIBKEHUSI OpyCKa UK MIapHKa o

HAKJIOHHOM TIJIOCKOCTH.



3. OrnpeneneHne MIOTHOCTU TBEPAOTO Tea.

4. OnbITHI, 1EMOHCTPUPYIOILIKE 3aBUCUMOCTb pacTsbKeHHs (AedopMaliyim)
IPY>KUHBI OT TPUIIOKEHHOU CHUJIBI.
5. OMnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIBKEHUSI OT

Beca Tejla U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEH.

Paznen 4. laByieHue TBEPABIX TeJl, KUIAKOCTE U ra30B
HaBnenne. Cnocobvl ymeHnvulenuss u yseaudenus oasienus. /lasieHue 2asza.
3asucumocmsv oasnenus eaza om obvéma, memnepamypsl. llepedaua oasnenus

meépovimu menamu, sxpcuoxocmsamu u easamu. 3axon llackans. Ilneemamuyeckue
MawiuHbl. 3aBUCUMOCTD JTaBIICHUS JKUJIKOCTU OT riayOunbl. Coobwaowuecs cocyoul.
T'uopasnuueckue mexanuzmol.

Atmocdhepa 3emnu u atrmocepHoe naBieHue. [lpuuumsl cyuwecmeosanus
8030ywiHol obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgeproco
o0asnenus. 3a8ucumMocms ammoc@heprHoeo 0asieHusi Om 8blCOmMbl HAO YPOBHEM MODAL.
IIpubopul Ons uzmepenus ammocghepHoz2o 0asnieHus.

Heticmeue srcuoxocmu u 2asza Ha nOcpysxHcéHHoe 8 HUX meio. BrITamkuBaromas
(apxumenoBa) cuna. 3axkox Apxumeoa. [Inasanue men. Bozoyxonnagarue.

Jemoncmpauuu
3aBUCHMOCTbH JTaBJICHUS T'a3a OT TEMIIEPATYyPHI.

[Tepenava naBiaeHUS )KUAKOCTBIO U TA30M.

Coo0mmaromuecs cocyabl.

['mppaBnuueckui mmpecc.

[IposiBieHue neicTBUS aTMOCHEPHOTO JABJICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00BbEMa MOTPYKEHHON YacTh
TeJa U TNIOTHOCTU KHUIKOCTH.

7. PaBeHCTBO BBITAIKHBAIOIIECH CHJIBI BECY BBITECHEHHOM KUKOCTH.

8. VYcioBue miiaBaHus Tell: MJIaBaHUE WJIU TIOTPYKEHKE Te B 3aBUCUMOCTHU
OT COOTHOIIEHUS TIJIOTHOCTEH Tella U KUIKOCTH.

@DponmainvHule 1aboOpamopHvle padOmMsvl U ONbLIMbL

AN I

1. HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM
B KUJIKOCTh YaCTH TeJia.

2. OnpeneneHue  BBITAIKMBAIOUIEH  CHWJIbI, JICHMCTBYIOIIEHM Ha  TEJO,
MOTPY>KEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B )KUJAKOCTH, OT MAcChl Tea.

4. OnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIBI,

JICUCTBYIOIIEH Ha TEJIO B XKUIKOCTH, OT 00bhEMA MOTPYKEHHOU B )KUJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

S. KoncrpyupoBanue apeomerpa WIM  KOHCTPYMPOBAHUE  JIOJKH
U onpeaeieHue €€ rpy30noabEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
Mexanuueckasi pabota. MOIIHOCTb.
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[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [Ipasuno
pasnogecusi pviuaza. Ilpumenenue npasuia pasHosecus puviyaza K OJ0KY. «3010moe
npasunoy mexanuxu. KIIJ[ mpoctbix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprua. Kunemuueckass u NOMEHYUANbHAS  dHEPIUsL.
lIpespawenue 00Ho2o 6uda mMexaHuweckou dHepeuu 6 Opy2ou. 3aKOH COXpaHEHUS
DHEPTUU B MEXaHUKE.

Jemoncmpayuu

l. IIprmMepbl IpOCTHIX MEXaHU3MOB.

@Dponmanvuvie nabopamophvie’pabomol u onvimor*

1. Onpenenenre pabOTHI CUIIbI TPEHUSI P PABHOMEPHOM JIBIKEHUU TeJla
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccenenoBanue yCioOBHM paBHOBECHS phlUara.

3. N3mepenue KITA HAKJIOHHOMN IJIOCKOCTH (31exkmponnan
demoncmpayus).

4. N3yueHune 3aKk0Ha COXPAHEHUs MEXAHWUYECKOW 3HEPrUM (2J1eKMpOHHAA
demoncmpayu).
8 KVIACC

Pa3znen 6. TensioBble siBJIeHUSA

OcHoBHble  NONOJCEeHUsL  MOAEKVIAPHO-KUHEMUYECKO Meopuu  CmpOoeHUs.
sewecmea. Macca u pasmepvr amomos u monexyn. Onvimoel, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOPUl.

Mopenu TBEPAOro, KUAKOIO U Ta3000pa3HOrO COCTOSIHMM — BEIIECTBa.
Kpucmannuueckue u amopgnvie mena. Obvsicuenue ceoticms 2azos, Hcuokocmeu u
MEEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKVIAPHO-KUHEMUYeCKol meopul.
CwmaumBaHue u kanuiisapHvle a6ieHus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cga3b memnepamypvi coO CKOPOCHMbIO MENi08020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprua. Cnocobdvl  usmeHeHus  6HYMPEHHeU  SHepeUuu.
menionepeoaia u cogepuierue pabomol. Buovl menionepeoauu: menionpogooHOCMb,
KOHBEeKYUsl, U3TYYeHUe.

KonuuectBo TemnoTel. Yoenvras mennoémxocms eewecmea. Tennoobmen u
menjiogoe pasHosgecue. YpasneHue meniogo2o 6aiauca.

IInasnenue u omeepoesanue Kpucmaiiuyeckux geujecms. Yoenvnas menioma
naaenenus. [lapoobpaszosanue u konoencayus. Mcnapenue (MC). Kunenue. Yoenvrnas
menioma  napooopazosamus.  3a8UCUMOCMb  MeMnepamypvl — KUneuus  om
ammocgheprozo dasnenus. Brasxcnocmo 6030yxa.

DHeprusi TOIINBA. YoenvHas menioma c2opanusl.

Hpunyunor pabomer mennosvix osucameneu. KIIJ[ mennosoco oOsucamensi.
Tennosvie osueamenu u 3awuma oxpysicaroweti cpedwt (MC).

3axon coxpanenus u npespaujenust SHepauu 8 mennosvix npoyeccax (MC).

JHemoncmpayuu
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1.  HaGmonenue 6poOyHOBCKOTO JBM)KECHUSI.

2. Habmronenue nuddysun.

3.  HaOmroneHue siBIEHUI cMauMBaHUs U KaIWLISPHBIX SBJICHUM.

4.  HabGmroneHue TEMIOBOTO pAaCIIUPEHUS TEL.

5. W3meHenue naBieHys ra3a npyu M3MEHEHUH 00bEMa U HarpEBAHUU UITU
OXJIaXICHUU.

6.  IIpaBuia u3smMepeHus TEMIIEpaTyphbl.

7. Bunsl Teronepenaumn.

8. OxJaxx1IeHue MPU COBEPILIEHUU PaOOTBHI.

9 HarpeBanue ripu coBepiiieHuM padoThl BHEIIHUMHU CHJIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGmonenue KuneHwus.

12. HaGmromeHue mocTosHCTBA TEMIIEPATYPhI IIPH TUIABJICHUH.
13. Mopaenu TenJIOBBIX ABUTATEICH.

DponmanvHovle 1a0OpamopHvle padomsvl u ONbIMbL

1. OnbITel IO OOHAPYKEHUIO JEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS
(271eKMPOHHAA OeMOHCMPAayU).

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U
TBEPABIX TEII.

4. Onpenenenue AaBiaeHUS BO3AyXa B OAJJTIOHE IINPUIIA.

5. OnbITHL, IEMOHCTPUPYIOIIKNE 3aBUCUMOCTD JIABJICHUS BO3AYyXa OT €0
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. Habnronenue n3MeHeHus BHYTPEHHEW SHEPruu Teina B pe3yJbTaTe
TEIUIoNnepeaayl U padoThl BHEITHUX CHUJI.

7. HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOTHOW M
ropsiueu BOJBI.

8. Hccnenosanue npouecca uCapeHusl.

9. Ornpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

10.  Onpeoenenue yoenvHou meniomol Nid61eHUs 160d.

Pazgen 7. DiiekTpuUecKHe 1 MATHUTHBIE SIBJICHUS

Inekmpuzayus men. JIBa pojaa 3JIEKTPUUECKUX 3apsiioB. B3aumojelcTBue
3apsKEHHBIX TEI.

DnekTpudeckoe moise. [lpunyun cynepnozuyuu 3neKkmpudeckux nojueu (Ha
KayecmeeHHOM YPOoBHe).

Hocumenu snekmpuueckux 3apsa0o6. DnemMeHmapHvlil 31eKmpudeckull 3apsio.
Cmpoenue amoma. ITpOBOTHUKU U JTUIICKTPUKHU. 3aKOH COXPAHECHHUS DJICKTPUIECKOTO
3apsa.

DNEeKTpUYEeCKUd TOK. Ycnosus cywecmeosanus 31eKmpuiecko20 moKa.
NcTOYHMKM MOCTOSSHHOTO ToKa. JIEHCTBUS JJIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIeKmpusecKutll mox 6 HCUOKOCMsIX U 2a3ax.

PaGota u MOIIHOCTH DBJIEKTPUYECKOTO TOKA. 3axon [icoyra—/lenya.
Onexmpuueckue yenu u nompeoumenu INeKMPUUECKol dHepeuu 6 Ovbimy.

12



Onektpuueckas nenb. Cuiia Toka. DieKTpudeckoe HampsikeHue. COnpoTHUBIICHUE
POBOJHUKA. YOenvHoe conpomusnenue seujecmea. 3akoH Oma Il yyacTka IIEMu.
[locnenoBarenpHOe ¥ MapajUieIbHOE COCAMHEHHE TMPOBOAHUKOB. Kopomkoe
3amvIKaHue.

[ToctostHHBIE MarHUTHI. B3auMO1€MCTBUE OCTOSIHHBIX MArHUTOB. Maznummoe
none. Maznumnoe none 3emau u e2o 3HaueHue 0as HcusHu Ha 3emne. Onvim Ipcmeoa.
Maenumnoe none sanexkmpuuecko2o moka. lIpumenenue s1eKkmpomazHumos 6 mexHuke.
eiicmeue macHumno2o noas Ha NPOBOOHUK C MOKOM. DAeKmMpOoOsu2amens

nocmosanHo2o moka. Hcnonvzosanue snekmpoogueameneti 8 MEXHUYECKUX YCm-
PpouCmeax u Ha mpancnopme.

Onvimsr Dapaodes. Asnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Anexmpoeenepamop. Cnocoodvl nonyyenus d1eKmpudeckol dSHepeuu. INEeKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UICTOYHHUKAX SHEPTUH.

Jemoncmpayuu

1. DIIeKTpU3aLUS TEIL

2. JIBa poJ1a 3IEKTPUUYECKHUX 3aPsIIOB U B3aUMOJECHCTBHE 3aPSAKEHHBIX TEI.
3. Y CTpOUCTBO U IEUCTBUE AIEKTPOCKOIIA.

4. DIIEKTPOCTATUYECKASI UHIYKIIHS.

3. 3aKOH COXpaHEHHUs AJIEKTPUUECKUX 3apsI/IOB.

6. [IpoBOIHUKY U TUANEKTPUKH.

7. MoaennpoBaHue CUITOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

8. N cTOYHMKYN MOCTOSIHHOTO TOKA.

9. JIeCTBHUS AIEKTPUYECKOTO TOKA.

10.  DmexkTpudecKuil TOK B KUIKOCTH.

11. Ta3oBbli pa3ps.

12.  M3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3JIeKTPUIECKOTr0 HAITPSKEHNS BOJTBTMETPOM.

14. Peocrar u mara3uH COIPOTHUBIICHHIA.

15. B3amMopaelcTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/I€JICHUS TTOJFOCOB MarHuTa.
17. MonenupoBaHHE MArHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
18.  OmnwIiT Dpcrena.

19. MarnuTtHOE noJie ToKa. DIEKTPOMArHuT.

20. JleicTBME MarHMTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

21. DnekTpoaBUraTelb MOCTOSHHOTO TOKA.

22.  MHccnenoBaHue IBIECHUS JIEKTPOMArHUTHOW MHTyKIHH.

23.  Omnbitel Dapajes.

24. 3aBUCHMOCTbH HANpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCIIOBHM €ro
BO3HUKHOBEHHUSI.

25. DAeKTporeHepaTop MOCTOSIHHOIO TOKA.

@ponmanvhvle 1a00pamopHvie padomuvl U ONbIMbL

1. OnbiTel MO HAOMIONEHUIO DJCKTPHU3AIMU  TEN WHIYKIUMEH U TpHU
COITPUKOCHOBEHHUH.
2. HccnenoBanue HEHUCTBHUS 3JIEKTPUUECKOTO IO HA MPOBOJHUKHU U
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JAUDJICKTPHUKH.

3. COopka u mpoBepka paboThI AJIEKTPUUECKON LIETTH TOCTOSIHHOTO TOKA.

4. N3mepeHue u peryJimpoBaHuE CUIIbI TOKA.

5. N3mepenue u peryaupoBaHue HapsHKEHHUS.

6. Hccneoosanue sagucumocmu cuibl moka, uoyuje2o uepes pe3ucmop, om

COnpomueleHUA pesucmopa U HanpAasdCeHUus Ha pesucmope.

7. Ol’lbll’l’lbl, OeMOHcmpupyiou;ue 3Ad6UCUMOCM b dJleKmpudecKkozco
conpomueierus npoeoOHuKa om eco aJZl/lel, nﬂomadu nonepevHoco cedYeHus U
mamepuand.

8. Ilposepxa npasuna cnodxcenus HANpAXCEHUU HPU NOCIE008AMENLHOM
COeOUHEHUU 08YX Pe3UCHOPO8.

9. Ilposepxa npasuna 01s Culvbl MoKa Npu NAPALLETbHOM COeOUHEeHUU
Pe3UCOPO8.

10. OmnpeneneHue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHue MOIMHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYLIETO Y€pe3 JaMIIOUKy, OT
HaIPsHKEHUS Ha HEW.

13. HccnegoBaHre MarHUTHOTO B3aUMOJEHCTBHS MOCTOSIHHBIX MAarHUTOB.

14. H3yuyeHne MarHUTHOTO TIOJSI TOCTOSIHHBIX MArHUTOB TIPU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

15. HccnenoBaHue AEMCTBUS SJIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, AEMOHCTPUPYIOIIWE 3aBUCHUMOCTHh CHJIbl B3aUMOJICHCTBUS
KaTyIIK{ C TOKOM U MarHUTa OT CUJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.

17. HW3yuyeHwue IeMCTBHUS MArHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

18.  U3yuenue pabomul 21ekmpoosuecamers.

19. Usmepenue KII/I anekTpoaBUraTENBHON YCTAHOBKH.

20. OnbITBl MO MCCIEIOBAHUIO SABJIEHUS 3JEKTPOMATrHUTHOW WHIYKIWH:
HCClIeIOBaHNE N3MEHEHUM 3HAUCHUS U HAMPABJICHUS! MHYKIIMOHHOTO TOKA.

9 KIIACC

Pa3zgea 8. Mexanuuyeckue siBJICHUS

Mexannueckoe nBuwxkeHune. MarepuanpHas Touka. (Cucrema  OTCYETa.
OTHOCUTENBHOCTh MEXAHWUYECKOTO JIBUKEHHS. PaBHOMEpHOE NPSAMOJHMHEHHOE
nBwxeHue. Hepasnomepnoe npsmonuneinoe osudicenue. CpenHsas U MSHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUNCEHUU.

Yckopenue. PagHnoyckopenHoe npsamonuneunoe ogudxcerue. (CBoOOAHOE
nageuue. Onvimol [ anunes.

Jlunetinas u yenoeas ckopocmu. LlenmpocmpemumenvHoe ycKopeHue.

ITepseiit 3akoH HeroroHa. Bropon 3akoH HeroroHa. Tpetuit 3akon HbroToHa.
Ipunyun cynepnozuyuu cus.

Cuna ynpyeocmu. 3axou I’ yka. Cuna mpenus: cuia mpeHus CKOJIbICeHUs, CUla
MpeHUsi NOKos1, Opyaue 8U0bl MpPeHUsl.
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Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTCHHUSA. YCKOPEHHE CBOOOIHOTO
nagenus. /Jeusicenue nianem eoxpye Connya (MC). Ilepsas kocmuueckas ckopocmo.
Hegecomocmo u nepezpy3xu.

PaBHOBecre MarepualibHOM TOUKHU. AbOcoaromuo meépooe meno. Pasnosecue
meép0oo2o mena ¢ 3aKpeniéHHolU ocvio epaujerus. MOMEHT cuibl. Llenmp msoicecmu.

Nmvmnynec Tena. Mzmenenue umnynvca. HMmnynve cuivl. 3aKOH COXPaHEHHS
nmnyibca. PeaktuBrnoe asuxenue (MC).

Mexanudeckast paboTa U MOIIHOCTb. PaboTa Cuil TSXKECTH, ynpy2ocmu, mpeHusl.
Ceazb onepeuu u pabomoel. lloTeHUManbHAs DHHEPrUs TeNa, MOAHSITOTO HaJ
MMOBEPXHOCTBIO 3eMIH. [lomenyuanvhas snepeus coxcamou npyxcunsvt. Kunetnueckas
sHeprusi. Teopema 0 KuHemuyeckou dHepeuu. 3aKOH COXPAHCHUS MEXaHUYECKOU
SHEPIUMU.

Jemoncmpayuu

1. Habnrogenne MeXaHUn4eCcKOro IBMXKEHHS Tea OTHOCUTEIBHO Pa3HbIX TE
OTCU€Ta.

2. CpaBHEHME TIyTEN W TPACKTOPUU ABWKEHHS OJHOTO M TOTO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne CKOPOCTH U yCKOPEHUS NIPSMOIMHENHOTO IBUYKEHUS.

4. HccnenoBanye NPU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

5. Habitoienue nBrxeHus Tesa o OKpyKHOCTH.

6. HabntoneHne MexaHMUYECKUX SIBJICHUM, NPOUCXOAAIIUX B CHUCTEME

orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCMMOCTh YCKOPEHHS TeJla OT MAcChl T€a U JECUCTBYIOIIEH HA HETO
CUJIBL.

8. HaOnronenue paBeHCTBA CUJI PU B3aUMOCHCTBUM TEJ.

9. N3MeHeHue Beca Tena npyu yCKOPEHHOM JABUKEHUU.

10. Ilepenaya nmmyJibca Mpy B3aUMOAECHCTBUU TEN.

11. TIpeobpa3oBaHus SHEPTUH ITPU B3AUMOICHCTBUU TEJI.

12. CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJICVICTBUU.

13.  CoxpaHeHue uMItyjbca npu a0CONIOTHO YIPYTOM B3aUMOJECHCTBUM.

14. HaOmroneHnve peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHue MEXaHUYECKON SHEPTUU MPU CBOOOTHOM MaJICHUH.

16. CoxpaHneHne MEXaHMYECKOW OSHEPrMM NpHU JABUKEHUU Tela 0.
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NENUCTBUEM NPYKUHBI.
@ponmanvhuvle 1adopamopHsle padomuvl U ONbIMBL

1. Koucmpyuposanue mpaxma 011 pazeona u 0anbHelue2o pagHOMePHO2O
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUSI OpyCKa WU JIBUKEHUS
IIapuKa Mo HAaKJIOHHOH TUIOCKOCTH.

3. Omnpenenenre yCKOPEHHS Tella TPU PaBHOYCKOPEHHOM JBIKEHUH T10
HaKJIOHHOW INIOCKOCTH.

4.  HccnemoBaHue 3aBUCUMOCTH IyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM
IBYKCHUH O€3 HadaabHOU CKOPOCTH.

5. HccnemoBanwe 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBXCHHS OT CHIIBI
HOPMAaJIBHOTO JIaBIICHUSI.

0. Omnpenenenne ko3 uienTa TPEeHMs CKOJIbKCHHUS.

7. Omnpenenenue >k€CTKOCTU TPYKUHBI.

8. Omnpenenenre pabOThI CUIIbI TPEHUS [IPU PABHOMEPHOM JBUKEHUU Telia
10 TOPU30HTAIILHON TTOBEPXHOCTH.

9. Onpenenenrie  pabOThl  CWJIBI  YOPYTOCTH TMPH  TMOABEME TIpy3a

C MCIIOJIb30BAaHUEM HEIOABHKHOTO U MOABH>KHOTO OJIOKOB.
10. M3ydyeHwue 3aKOHA COXPAHEHHUS SHEPTHH.

Pazgen 9. Mexannuyeckue Koj1e0aHus U BOJHBI

KonebarenbHoe aBukeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TEpPHOI,
4acToTa, aMIUINTyna. Mamemamuyeckuu u npyxcunuolt masmuuku. lIpespawenue
9HepeUuU npu Ko1ebamenrbHOM O8UNHCEHUU.

3aryxaronue koyeOanus. BeiHyk1eHHbIe KoieOanus. PezoHanc.

Mexanuueckue BOJIHBL. CBOWCTBA MEXAaHUYECKUX BOJIH. [IpoodonvHble u
nonepeumnvie 80IHbl. /[IUHA 80JIHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MBEPOOM meile, ceticmudeckue 8onHbl (MC).

3ByK. [ pomrkocms 38yKka u evicoma mona. Ompadicenue 38yka. Ungpazeyxk u

VIbMPA36YK.

Jemoncmpavuu

1. HaGmronenne xoneOaHuii T€ MOA AEWCTBUEM CUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

2.  HaOmonenue konebaHuil rpy3a Ha HUTU U Ha IPYKUHE.

3. Hab6nronenue BoIHYKICHHBIX KOJIGOAHUHN U pe30HAaHCA.

4.  PacnpocrpaHeHue Npoa0IbHBIX U TIONIEPEUYHBIX BOJH.

5. Habitoienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI PE30HAHC.

@DponmanvHble 1AOOPAmMopHvle padonvl U ONbINbL

1. Onpenenenrie 4YacTOThl M TiepuoAa KojeOaHWH MaTeMaTHYEeCKOTO
MasITHUKA.

2. Ompenenenre 4acTOThl W MepuoAa KoJeOaHWil MPYXHHHOTO MasTHUKA
(271eKMpPOHHAA OeMOHCMPAayU).

3. UccnenoBanue 3aBUCUMOCTH TIeproia KoJeOaHU MOIBEIIEHHOTO K HUTH
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I'py3a OT OAJIMHbI HUTH.

4. HccnenoBanue  3aBUCMMOCTH — Mepuoja  KoJeOaHWW  MPY>KMHHOTO
MasiTHUKa OT MAcChl Ipy3a (271eKMPOHHAA OeMOHCMPAYU).

5. [TpoBepka HE3aBUCUMOCTH MEPUOIa KoJieOaHU Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl rpysa.

6. OneITBI, JIEMOHCTPUPYIOIIME 3aBUCHMOCTh TEpHOJAa  KOJICOaHMI
MPYKWUHHOTO MAasgTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenne  yckopeHHs ~ CBOOOJHOTO  MajacHUs  (2/1eKMpPOHHAA
JemoHcmpayu).

Paznen 10. D1eKTpOMArHUTHOE 110J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMArHUTHOE  TIOJIE. OJIEKTPOMArHUTHBIE  BOJIHBI. Ceoticmesa
anekmpomacHumuolx 60aH. Lllkana 2nexmpomachumusix 60aH. Hcnonv3osauue
INEKMPOMACHUMHBIX OJIH 0151 COMOBOU CEA3U.

Paznen 11. CBeToBbIE ABJICHUS

JlyueBast monenb cBeta. MIcTouHuKH cBeTa. [lpsamonuneinoe pacnpocmpanenue
ceema. 3ammenus Coanya u Jlynol. OTpaxeHue cBeta. [lnockoe 3epkano. 3aKow
ompasicenusi ceema.

[Ipenomnenue cBeTa. 3aKOH TMpeloMJeHUs cBera. [lonnoe enympennee
ompadicenue ceema. Hcnoavzoganue NOAHO2O GHYMPEHHE20 OMPANCEHUS 8
ONMUYeCKUx c8emo8ooax.

Jlunza. Xonm nydet B nuH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocmo u
0AIbHO30PKOCMb.

Pasznoowcenue 6enoco ceema 6 cnekmp. Onwvimvl Hviomona. Cnoowcenue
CNEeKMpanbHbIX YEEMO8.

Jemoncmpavuu
[IpsimosIMHENHOE PACIIPOCTPAHEHUE CBETA.

OTtpaxeHne cBera.

[Tonyuenue n3o0paxeHut B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaJiax.
[Ipenomiienue ceera.

OnTtudeckui CBETOBO/I.

Xop tydelt B coOuparonieit JInH3e.

XoJ1 1yder B pacCeUBAIOIIEH JIMH3E.

[Tonyuyenue n3o0paxeHUi ¢ TOMOILLBIO JIHH3.

9. [Tpuntun nevictBus hoToanmapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mopgens rinaza.

11. Pa3noxxenue 6eI0ro CBeTa B CIICKTP.

12.  TlomyuyeHue 6e0r0 CBETA MPU CI0KEHUH CBETA Pa3HbIX I[BETOB.
@ponmanvhule 1a00pamopHsvie padoOmMuvl U ONbIMbL

X NN B W=

1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUSI CBETOBOTO JIy4a OT yria
MaJCHMSL.
2. N3ydenne xapakTepuCTUK N300pakKeHHs IPeIMeTa B INIOCKOM 3epKaJe.
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3. HCCJIC,Z[OB&HI/IG 3aBUCHUMOCTH yTIJia IPECIOMIICHHUA CBETOBOIO JIy4da OT yTJia
MaJICHUA Ha I'paHUIC «BO3YyX—CTCKIIO)».

4. [Tonyuenue n300paxeHU# ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

5. Onpenenenue GOKYCHOTO PaCCTOSIHUS U ONITUYECKOM CHIIbI COOUparoNIeit
JIUH3BI (21EKMPOHHAA 0eMOHCMPAYUSL).

6. OnpITeIl TO pa3NOKEHHI0 OElIoro CBeTa B CIEKTp (2J1eKmPOHHAA
JemoHcmpayu).

7. OnbITEl IO BOCHIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUM Yepe3

I[BETOBbIE (PUITBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJIEHUSA

Onvimol Pezepgpopoa w mnaHetapHas mojenib aroma. Moxens aroma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmui.

PanuoakTtuBHOCTh. Anbgha-, bema- u eamma-uznyyenus. CTpoeHHE aTOMHOTO
sanapa. Hyknonnas moodenb amomnozo siopa. Mzomonsi. PaouoaxmusHnwvie npedpauyeHusl.
llepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHbBl COXPAHEHHUs 3apsAJI0BOTO M MAacCOBOIO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Connya u 36¢30 (MC).

SAnepnas »Hepretuka. /leticmeus paouoaKkmueHulX U3IVYEHUL HA JHCUBbIE
opeanuzmol (MC).

Hemoncmpayuu

l. CrexTpbl U3Iy4EeHUS U ITOTJIOIIEHUS.

2. CnekTpsbl pa3INYHbIX Ta30B.

3. CnekTp Bogopoaa.

4. Hab6nronenue Tpekos B kamepe Buibcona.

3. PaboTa cu€Turika HOHU3UPYIOMINX U3ITYYCHUI.

6. Peructpanus uzaydeHus IpUPOIHBIX MUHEPATIOB U IIPOYKTOB.

@ponmanvhvle 1a00pamopHsvie padOmMuvl U ONbIMbL

1. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULBI [0 TOPMO3HOMY
nyTH (1o ¢otorpadusim) (31eKmpoHHAA OeMOHCMPAYUL).

2. N3mepenue painoakTUBHOTO (DOHA (2/1eKmMpOHHAA OemMOHCmpauus).

IHoBTOpHUTEJIHbHO-0000IAKOINIT MOTYJIb

[ToBTOpUTENHEHO-0000IAIOIINIA MOAYIb PEAHA3HAYEH JIJISl CHCTEMaTU3aluu U
000011IeHHs] TPEAMETHOTO COJIEP>KAHUS U OIbITa JEATEIbHOCTH, TPUOOPETEHHOTO NpHU
M3YYEHUU BCEro Kypca (QU3HKH.

IIpy u3ydyeHUM NAHHOIO MOIYJSA PEAIM3YIOTCSA U CUCTEMATU3UPYIOTCS BUIbI
TS TeIbHOCTH, HAa OCHOBE KOTOPBIX 00ECIEYMBAETCS IOCTHXKEHUE MPEIMETHBIX U
MeTanpeIMETHBIX IJIAHUPYEMbIX PE3YJIbTaTOB 00yUYeHUsI, HOPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOI0B UCCIIEA0BAHNUS SBICHUMN IPUPOIbI
U TEXHHUKH, OBJIQJICHHME YMEHUSMU OOBACHATH (PU3NUYECKUE SIBICHUS, NPUMEHSA
IIOJyYEHHbIC 3HAHMs, pemarb 3aga4d, B TOM YHCJIE KayeCTBEHHbIE U
JKCIIEPUMEHTAJIBHBIE.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIM XapaKTEP JAHHOTO pa3ziesia peaaus3yercs 3a

18



CU€T TOr'0, 4YTO yYallMUCCA BBIIIOJHAIOT 3alaHHsA, B KOTOPBIX UM IIpCj1aracTcs:

Ha OCHOBE T[IOJYYEHHBIX 3HAHWI pacrno3HaBaTh W HAY4YHO OOBIACHSTH
bu3ndecKue SBICHUS B OKPYIKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

HCIIOJIB30BATh IIOA PYKOBOACTBOM IICAarora Hay4HbIC MCTOJAbI MCCICIAOBAHUA
(1)I/ISI/I‘-ICCKI/IX HBHGHHﬁ, B TOM 4YHUCIIC i1 IIPOBCPKHU T'HIIOTC3 U ITOJIYUYCHHA
TCOPCTUYUCCKUX BBIBOIOB,

OOBSACHATHL C OHOpOI;'I Ha III/II[aKTI/ILIGCKI/II\/'I MaTcpuail II0CIIC O6CY)KI[€HI/IH C
neagaroroMm Hay4HbIC OCHOBBI HanOoJIee BaKHBIX I[OCTPI)KGHHI?I COBPCMCHHBIX
TGXHOHOFHﬁ, HaIIpuMcEp, IMPAKTHYCCKOTO HCIIOJIB30BaHUA Pa3INYHbIX
HCTOYHHKOB OHCPIrMHM Ha OCHOBC 3aKOHA IIPCBPAIICHHUA W COXPAHCHHA BCCX
HN3BCCTHBIX BUIOB SHCPI'UH.

Kaxcz[a;{ N3 TCM JAaHHOI'O pa3/icjia BKIIIOYACT OKCIICPUMCHTAJIIbHOC NCCIICIOBAHNC

00001Iaroero xapakrepa Ha yCMOTPEHHE Tefarora W MpH ero momMomw. Pazmen
3aBEpIIAETCA TPOBEICHUEM JIUArHOCTUYECKOW U OLIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIIKOJIBI.

IIpuMepHBIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI

[IpoBeneHnE OLEHKM JOCTHMKEHUW IUIAHUPYEMBIX pE3yJIbTATOB OCBOCHUS

y4eOHOT0 mpeaMeTa NPOBOAUTCA B (hOpME TEKYIIEro U pyOeKHOTO KOHTPOJIS B BUJIE
KOHTPOJIbHBIX Pa0doT.

7 k1acce
Konmponvnas paboma Ne I no teme «llepBoHauanbHbIe CBEEHUS O CTPOCHUU

BCIICCTBa»

Konmponvnas paboma Ne 2 no teme «Macca, mIOTHOCTb, 00BEM».
Konmponvnas paboma Ne 3 o teme « CHIIBI B IPUPOIEH.

Konmponvnas paboma Ne 4 no teme «JlaBneHuey.

Hmoeosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Kommponvnasa paboma Ne 2 o teme «TennoBble sIBICHUS ».

Konmponvnas paboma Ne 3 110 Teme « ArperaTHble COCTOSIHUSI BEIIIECTBAY.
Koumponvnaa paboma Ne 4 no teme «nekrpuueckuii Tox. Hampspkenuey,

«Conpotusnenue. CoeIMHEHNE TPOBOIHUKOBY.

Kommponvnas paboma Ne 5 no teme «PaboTa U MOITHOCTb 3JIEKTPHUECKOTO

TOKay, «3akoH Jlxoyins —JIenuay.

TCID).

Hmoeosas nposepounas paboma

9 kJjacc

Bxoounas nposepounas paboma.

Kommponvnas paboma Nel o teme «3aKOHBI IBHKEHUS W B3aMMOJICHCTBHS

Kommponvnasa paboma Ne 2 no teme «MexaHnyeckue KojieOaHUsSI U BOJIHbBD.
Konmponvnasa paboma Ne 3 no teme « dNEKTpUUYECKHUE U MATHUTHBIE SIBJICHUS.
Koumponvnasa paboma Ne 4 no teme «CTpoeHHe aToMa U aTOMHOTO SIpay U
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«Ctpoenue u 3Botonus BeeneHHo.
HUmoeosas nposepounas paboma.

I[IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A YYEBHOI'O ITPEAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHN A

B uenom pesynbrarel ocBoeHus oOyyaromumuca ¢ OB3 yueOHOro npeamMera
«Du3nKa» JODKHBI COBMANaTh ¢ pesyibTaramu denepanbHoil pabouelt mporpamMmbl
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

Haubonee 3Ha4MMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIHS K O0YYEHUIO U IIeJICHATIPABICHHON TO3HABATEILHOM A TEIbHOCTH;

YCTAaHOBKA Ha OCMBICICHHE JIMYHOIO OMbITa, HAOIIOACHUN 3a (PU3NUECKUMU
AKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIICHHE PE3YyIbTAaTOB HAOIIOICHUH 32 IPUPOTHBIMU U
TEXHOTCHHBIMHU SIBJICHUSMU C TIO3UINNA (PU3HMUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHWBATh MPOUCXOJSAIINE W3MEHEHHS M MX IOCIEICTBUS;
(GopMyIHMpOBaTh U OLIEHUBATH PUCKH, (POPMHUPOBATH OIIBIT;

MOBBIIIICHWE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4epe3  MPaKTUYECKYIO
NEeATEIbHOCTD (IIPU COBMECTHOM BBIIIOJIHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padoT);

YMEHHE pa3inyaTh yuyeOHbIE CUTyallMM, B KOTOpbIX yuamuiics ¢ OB3 moxer
JEeMCTBOBaTh CaMOCTOSITEJIbHO, M CHUTyallud, TIJ€ CJEIyeT BOCIOJIb30BaThCS
CHpaBOYHOM MHpopManmueil ¥  JIpyrMMH  BCIIOMOTATENbHBIMH  CpEICTBaMU;

CIIOCOOHOCTh TPHHMMATH PEIICHHE B >KU3HEHHOH CHUTyallud Ha OCHOBE
IepeHoca IMOJIyYeHHbIX B Xo0jA€ OOydeHus (U3NYECKUX 3HAHUW B aKTYaJbHYIO
CUTYAIIHIO;

CIIOCOOHOCTh ~ COOJIIOZAaTh B TMOBCEAHEBHOW JKM3HM TIpaBUiia JIMYHOMU
0€30MacHOCTH Ha OCHOBE TOHMMaHHUs (M3WUYECKUX SIBICHUNW W 3HAHUS 3aKOHOB
(duzukwy;

YMEHUE KPUTUYECKH OLIEHUBATh MOJyYEHHYIO OT coOeceHHKa MH(OpMaLuIo,
COOTHOCS €€ CO 3HaHHWEeM (PM3MUECKUX 3aKOHOB;

CIIOCOOHOCTH TepesiaTh CBOM COOOpaKEHHUs, YMO3AKIIOUEHHUS TaK, YTOObI ObITh
HOHSATBHIM JIPYTUM Y€IIOBEKOM;

aJIeKBaTHOCTh TOBEACHMSI OOYyYalOLIErocss ¢ TOYKU 3PEHUS ONAcCHOCTU WJIH
0€30MacHOCTH JUIsl ce0s WK JJIs1 OKPYKAIOIINX;

yBa)KeHHE K TPYy U pe3yIbTaTaM TPyAOBOH IeSTEIbHOCTH;

yrayOieHue TMpeAcTaBI€HUN O IEJIOCTHOM KapTUHE MHUpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

METAINPEIMETHBIE PE3YJIBTATHI

medenueynueepcaﬂbubmu yueﬁubmu NO3HABAMEJIbHBIMU OCUCMBUAMU:
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BBISIBJISITH IPUYMHBI U CJIEICTBUS MPOCTHIX (PU3NYECKUX SBICHUM;
OIpenesATh GPU3NYECKUE TIOHATHUS, CO3/1aBaTh 0000IIEHNS, yCTaHABIUBATb
aHaJIOTUH, KJIACCHU(PHUIIMPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPUH

JUTSI KJTacCU(DUKAIIUY, UCTIONB3YS CIIPABOYHYI0 MH(OPMAIIUIO U ONTUPASICh HA AITOPUTM
Y4YEOHBIX JICUCTBUM;

yCTaHABIMBAaTh NPHYUHHO-CIECICTBEHHbIE CBSA3M, CTPOHUTHh JIOTMYECKOE
paccykJIeHrue, yMO3aKJIoueHnue (MHAYKTUBHOE, I€yKTUBHOE, 10 AHAJIOTUH) U JeNaTh
BBIBO/IbI TIOJ1 PYKOBOJICTBOM I€/1arora;

UCKATh WJIA OTOMPATh MHPOPMAIUIO WM JaHHBIE W3 HUCTOYHUKOB C YUETOM
MpeJIoKEHHON yueOHOM 3a71aui U 3aJJaHHBIX KPUTEPHEB.

cO3/aBaTh, IPUMEHATH U MPEOOPa30BHIBATH 3HAKU U CUMBOJIBI, MOJIEIIA U CXEMBI
JUTS pelieHusl y4eOHBIX U MTO3HABATENbHBIX 3a/a4;

C IOMOIBIO TEAArora Uik CaMOCTOSITEIbHO IPOBOJIUTH OIIBIT, HECIOXKHBIN
HKCIIEPUMEHT 10 YCTAHOBJICHHUIO OCOOEHHOCTEN (PU3NYECKOT0 0OBEKTA UM SIBJICHUS;

npeoOpa3oBbIBaTh HH(GOPMAITUIO U3 OJHOTO BUAA B APYTOH (TaOIUIYy B TEKCT U
mp.);

yCTaHaBJIMBATh B3aUMOCBSI3b (PU3MUYECKHUX SIBJICHUN U TPOLIECCOB, UCIIONb3YsI
QJITOPUTM yU€OHBIX JICUCTBUI.

Osnaoenue YHUGEPCANbHLIMU yueoHviMu KOMMYHUKAMUGHbIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIB30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJade
KOMMYHUKAIIUH JJISI BBIPAXKEHUSI CBOMX MBICJIEH U MOTPEOHOCTEN ISl TNITAHUPOBAHUS
CBOCH ICITECIHLHOCTH,

OpraHU30BbIBAaTh YUEOHOE B3AUMOJICHCTBUE B IPYIIIIe (ONPeaesaTh OOUIUE e,
pacnpenesnsaTh poJii, J0roBapuBaThCs APYT ¢ APYTOM H T. 1.).

LeJIeHAPABICHHO UCII0JIb30BATh MH(POPMAITMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUU, HEOOXOAUMBIE JIJIsi PEIICHUS YYEOHBIX U MPAKTUYECKUX (HU3NUECKUX
3ajauy;

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLECCE 3aHATHIN (PUIUKOM.

Osnadenue ynugepcanbHbIMU YUeOHBIMU PECYIAMUGHBIMU OCUCHBUAMU:

MOHUMATh 1€JIM €CTECTBEHHOHAYYHOTO OOYUYeHHUsI, CTAaBUTh U (POPMYIUPOBATH
11 ce0sl HOBBIE 3a7]a4M B yueOe U MO3HABATENIbHOU e TENbHOCTH;

oOHapyxuBaTh W (OPMyIUPOBaTH YUeOHYIO MpoOJieMy, ONpEAesiTh Lelb
y4eOHOM JIeSITCIHBHOCTH;

CaMOCTOSITEJIbHO WJIA C MOMOIIBIO YUWUTENS IJIaHUPOBATh MYTH AOCTHXKCHUS
nenaei B (pU3MYECKUX JKCIEpPUMEHTaX, B TOM YHCJIEC albTePHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee dYHPEKTUBHBIC CITOCOOBI pelieHUsT YIEOHbIX U MMO3HABATEIHHBIX
3a/1ay;

COOTHOCUTH CBOW MPAKTUYECKHUE JEHUCTBUS C IUIAHHUPYEMBIMH pPE3yJIbTaTaMu,
OCYULIECTBJISITh KOHTPOJIb CBOEH JESTENBHOCTU B MPOLIECCE TOCTHXKEHUS pe3yJibTara,
OnpeaensaTh CrocoObl NEUCTBUM B paMKax MPEAIOKEHHBIX YCIOBHI W TpeOoBaHUH,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUU C U3MEHAIOILIEHCS CUTYallUEH;

MPAaBWIBHOCTh  BBITIOJIHEHUS ~ OKCIIEPUMEHTAIBHOM  ydyeOHOW  3ajauu,
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COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;
BJIIaICHUC OCHOBaMHN CaMOKOHTPOJIA, CaMOOLCHKH, IIPHUHATHA pGIHGHI/IfI )41
OCYHICCTBIICHUA OCO3HAHHOT'O BBI60pa B yqe6Hoﬁ 1 IIO3HABaTEIIbHOM ACATCIBHOCTH,

JlaBaTh aJCKBaTHYIO OLEHKY CUTYAIlMU U MPEAJiarath IJiaH €€ U3MECHEHUS;
NPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUN Y4eOHON
3a]1a4H;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

IHPEAMETHBIE PE3YJIbTATDBI

TpeOoBaHusi K NpeIMETHBIM Pe3yJbTATAM OCBOCHHUA Y4eOHOIrO mpeaMera
«Du3uKa», pacnpeaejeHHbIe M0 rogamM 00y4eHus

PesynbraThl o Tomam (HOpMyIMPYIOTCS 1O TPUHIUIY J00aBICHUS HOBBIX
PE3yABTATOB OT IOJia K roj1y (pe3yJIbTaThl 0YEPETHOTO Ioa MO0 YMOJIYAHUIO BKIIFOUAIOT
pe3yabTaThl MPEABIAYILHUX JIET).

7 KJIACC
[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM  YpOBHE JOJDKHBI — OTpa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAOIIMXCSI YMEHUI:

— OpPUCHTUPOBATHCA B TMOHSTUSX W ONEPUPOBATh MMU Ha 0a30BOM YpOBHE:
bu3UYeCKre W XMMHUYECKUE SIBJICHUS; HAOIIOJICHUE, DKCIEPUMEHT, MOJEIb,
TUIIOTE3a; C€AUHUIBI (PU3MYECKUX BEJIUYMH, aTOM, MOJIEKYJia, arperaTtHbie
COCTOSIHUS BemiecTBa (TBEpPIOE, JKHUAKOE, Tra3000pa3HOE); MEXaHUYECKOE
NBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSAMOJUHEHHOE), TpaeKTOpus,
paBHOJICUCTBYOMIAs CUJI, AeopManus (ynpyras, IiacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI, C OTIOPOM HA TUIAKTUYECKUM MaTepua

— pasnuyaTth sBiaeHuS (Aud@y3us; TEmIoBOe IBMKCHHE 4YaCTHUIl BEIIECTBA;
PaBHOMEPHOE JIBIDKCHUE, HEPAaBHOMEPHOE JIBIDKCHUE, WHEPIINS,
B3aUMOJICHCTBUE TEII, pPAGHOBecUe MBEPOLIX Mmel C 3AKPEnEéHHOU OCbio
epawenuss; Tiepeaava JaBJICHUS TBEPIABIMH TEJIaMH, JKHIKOCTIMH W Ta3aMu;
aTMoc(epHOe JaBieHHE; TIJIaBaHUE TEJT; TPEBPaAICHUS] MEXaHUYECKOWU YHEPTHH )
M0 ONHUCAHUID UX XapaKTEpPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (U3UYECKOE SIBJICHUE, MOCJE MPEABAPUTEIHLHOIO
00CYXKJIEHHUsI C TIEAarorom;

— pacmo3HaBaTh IMPOSBICHHE M3YUCHHBIX (PU3HYECKUX SBJICHUN B OKPYKAIOIIEM
MHpE, B TOM 4Huclie (U3NISCKHUE SIBJICHUS B MPUPOJIEC: NMPUMEPHI JIBUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMM B JKMBOW W HEXHWBOM MPUPOJE; JIEWCTBUE CHUIIBI
TPEHUS B MPUPOJAC M TEXHHKE, BIMSHUE aTMOC(EPHOro JaBJICHHUS Ha YKUBOM
OpraHu3M; IUIaBaHWE PHIO; pPhIYard B TEJIE YEIIOBEKA; IMPHU 3TOM IIEPEBOIHUTH
MPAKTUYECKYIO 3amaqy B y4eOHyto, BBIJCIISITH CYIIECTBEHHbIE
CBOMCTBA/TIpU3HAKH (PU3UYECCKUX SBJIICHUI C TIOMOIIBIO 1€/1arora;

— OIKCHIBATh W3YUYEHHBIC CBOWCTBA Tel U (DU3UYECKUE SIBIICHUS, HCIIONB3YS
¢usnueckne BeMUUMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMS, IyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC TeNa, CUia
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TpeHusi, JaBiieHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BbITAJIKMBAIOIIAS CHIIA,
MexaHu4deckasi paboTa, MOIIHOCTb, TUIEUO CHUJIbI, MOMEHT CHJIbI, KO3 PUIIUEHT
M0JIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETHYECKasl U OTEHIIUANIbHASL SHEPTHS) C
OMOpo Ha CcXeMy; IpU ONHCAHUM PACKPHIBATh (PU3UYECKUA CMBICT
MCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUEHUS U €AUHUIIBI (PU3UYECKUX BEIMYUH,
Haxooums opmynsl, ceazviéaouue OAHHYI0 QU3ULECKYIO 8ETUYUHY C OPYUMU
GeUYUHAMY, CMPOUMb 2paAPuKU  USYYEHHBIX 3A8UCUMOCTEN  DUIUYECKUX
geuyuH C OTIOPON Ha AUIAAKTUYECKUNA MaTepua;

XapaKTepHU30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBICHUS U TIPOIECCHI, UCTIOIb3YS
IpaBujia CIOXKEHUS CUJI (BJIOJIb OJHOU MpsAMOM), 3axon I'yka, 3axon Ilackans,
3axoHn Apxumeda, npasuno pasHosecus pvluaza (610Ka), «3010moe npasuioy
MexaHuku, 3aKOH COXPAaHEHUS MEXAHWUYECKOW SHEPruu; NpU 3TOM [JaBaTh
CJIIOBECHYIO (OPMYJUPOBKY 3aKOHA M 3anUCblBAmb €20 MamemMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyicoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SIBJICHUSA, IPOLECCHl U CBOWCTBA TE€J, B TOM YHCIIE H
B KOHTEKCTE CUTYalMil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MpH MOMOIIH
MeJarora BbISBISATh PUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3
1—2 noruyeckux MaroB ¢ ONopor Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3HUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peniaTh THUIIOBBIE PAacyYETHBIE 3aJadd B lJEHCTBHE C OMOPOM Ha AITOPUTM,
peIBapUTEIBLHO Pa300pPAHHBIN COBMECTHO C NEAAroroM, UCHOJb3ys 3aKOHBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3UUECKHIE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3a/layyl 3aMKChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKHE BEIUYHUHBI B
GopMyabl M TNPOBOAMTH PACYETHI, HAXOAMTH CIPABOYHBIE JIAHHBIE,
HEO0OXOAMMBIE NJIsi peUIeHUs 3a7a4, OLUEHUBATh PEATUCTUYHOCTh MOJYYEHHOU
(br3UYECKON BEIIMUUHBIL;

pacrno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXKHO PELIUTh MPU NOMOIIH (HU3HUYECKUX
METOJIOB TIOCJIE€ MPEIBAPUTENILHOTO OOCYXACHUS C MEAaroroM; Mpu MOMOIIU
nejarora B OIMMCAHUM MCCIIEN0BAHMS BBIIEISATH TPOBEPSIEMOE IIPEAIIOTIOKEHUE
(rumote3y), ¢ OMOpoM Ha AUAAKTHYECKUNA MaTepuan paszauyaTh W
UHTEPIPETUPOBATh MOTYUYEHHBIH PE3yJbTaT, HaXOAUTh MOCIE OOCYXKACHUS C
[e1aroroM OMIMOKH B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €r0 pe3yJibTaTaMm;

YMETh HAXOJIUTh C HCIOJb30BaHUEM IU(POBLIX 00pa3oBaTEILHBIX PECYpPCOB
OMbITHI 110 HAOTIOJEHUIO (PU3UUECKUX SBJICHUA WM (PU3NYECKUX CBOMCTB TEI:
(opMyaMpOBaTH MPOBEPSEMbIE  MPEANONOXKEHHS, COOMpaTh  YCTAHOBKY
U3 MPEAJIOKEHHOTO 000PYAOBaHUS C OMOPOM HA CXEMY, 3alHChIBATH X0/ OMbITA
1 (GOpMYIMPOBATH BHIBOJIBI MO PYKOBOACTBOM MENArora;

BBITMIOJIHATH MPsIMbIE U3MEPEHHUS PACCTOSIHUSI, BPEMEHH, Macchl Teja, o0bEMa,
CUJIBI M TEMIIEPATYPHI C UCIIOIH30BAHUEM aHAIOTOBBIX U ITUGPOBBIX MPUOOPOB
C OTOPOM Ha aNTOPUTM; 3aMUCHIBATh MOKa3aHUs MPUOOPOB € YUETOM 3a/laHHON
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTh COBMECTHO C TIE€JaroroM MCCIEI0BaHUE 3aBUCUMOCTH OJIHOU
(¢u3uuecKoil BENIWYUHBI OT JAPYTOM C HMCIOJB30BAHHEM TMPSIMBIX H3MEpPEHUIN
(3aBUCUMOCTH MyTH PAaBHOMEPHO ABWXKYIIETOCS TeJla OT BPEMEHH JIBHXKEHUS

23



TeNa; CUIbl MpeHusi CKOIbICEeHUs Om eeca meid, Kaiecmea obpabomku
nogepxHocmeti mejl U HE3ABUCUMOCMU CUIbl MpeHus om Nniowaou
CONPUKOCHOBEHUS mei, cubl ynpyaocmu om VONUHeHUs
NPYAHCUHDBL, BLIMATKUBAIOWEL CUIBL OM 00BEMA NOSPYHCEHHOU YACU Mead U Om
NJIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCNU OM NJIOMHOCMU mea, Om 21yOUuHbl,
HA KOMOPYIO NOSPYHCEHO Meao, YCA08UU NIABAHUSL Mell, YCA08UU PABHOBeCUs
pbluaea u 610k08), IOA PyKOBOJCTBOM I€Jarora y4acTBOBaTh B INIAHUPOBAHUU
y4eOHOTO HCCIE0OBaHUsA, COOMpPATh YCTAaHOBKY M BBINOJHATh WU3MEPEHUS,
clenyst TPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH PE3YyJIbTaThl TOJYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJAC NPEHJIOKCHHBIX TaONUIl W
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEAOBAHMS;

COOTHOCUTh KOCBEHHbIE HW3MEpeHHs (U3MUECKUX BEJIMYMUH (IJIOTHOCTh
BEILIECTBA KUIAKOCTA U TBEPAOIrO TEJIA; CHJIA TPEHUSI CKOJIBXKEHUS; TaBICHUE
BO3/1yXa; BBITAJIKUBAIOIIAS CUJIA, ACHCTBYIONIAS HA MOTPYXKEHHOE B JKHUJIKOCTh
Ten0; KOd(POUIMEHT TMOJIE3HOTO JCHCTBUSI MPOCTHIX MEXAaHU3MOB), CIEAyS
MPEI0)KEHHOU MHCTPYKIIMU; MIPU BBIMOJIHEHUH U3MEPEHUM TI0/1 PYKOBOJCTBOM
nefarora coOUparb SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCISTH 3HAUCHUE
HCKOMOM BEJIUYHMHBI;

coOro/IaTh TpaBuja TEXHUKU O€30MacHOCTH Mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYXKICHHUS C I1€1arorom;
COTOCTABIIATh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS COCY/IbI, OapOMEeTp, phblyar,
MOJABWKHBIA W HEMOJBUXHBIN OJIOK, HAKJIOHHAs TUJIOCKOCTh C ONOpOM Ha
JTUATAKTAYECKAN MaTepua,

XapaKTepU30BaTh MPUHITUIIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB MOCJIE MPEBAPUTEIIBHOTO 00CYKACHUS C TIEJaroroM ¢ Oropou Ha ux
onvcanusi (B TOM 4YHUCJE: TMOJIIMIIHUKA, YCTPOMCTBO BOJONPOBOJA,
TUAPABINYECKHN MPEecC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETD),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBAaX (DU3MYECKUX SIBICHUW M HEOOXOIUMBbIE
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOAUTh MH(POPMALMIO O TpUMEpax MPaKTUUECKOTO
WCTIOJB30BaHUs (PU3NUECKUX 3HAHUHN B TOBCEIHEBHOM KU3HU JJI1 00ECIICUCHUSI
0e30macHOCTH IpH OOpaIleHUH C PUOOpPAMU U TEXHUYECKHUMH yCTPONCTBAMU,
COXpPaHEHUS 37I0POBbSI U COOIIOJICHUSI HOPM HKOJOTMYECKOTO TMOBEACHUS B
OKPYXaroUIEn Cpee;

OCYIIECTBIISITH C TIOMOIIIBIO TIeJlarora 0TOOp UCTOYHUKOB MH(OpPMAITUU B CETH
NHTepHeT B COOTBETCTBUU C 3aJaHHBIM TMOHMCKOBBIM 3allPOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHUW U MYyTEM CPABHEHUSI Pa3JIMYHBIX HMCTOUYHUKOB BBIIECISATH
uH(opMaInio, KOTOpasi SIBJISIETCS TPOTUBOPEUYMBOM WU MOXKET OBIThH
HEI0CTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHITIOTHEHUH Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3NUYECKOro COJIepKaHUsI, CTPaBOYHBIC MaTepUaJIbI, PECYPCHI CETH
WNutepHer; BiaaaeTh mpuéMaMHM KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
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— CcO037aBaTh MOJ1 PyKOBOJICTBOM TI€/Iarora ¢ 00Cy X /I€HUEM I1aHa pabOThl KpaTKue
MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB HH(POPMAIIH
(Gu3NYIECKOTo COoEepIKaHus, B TOM YHCIIE MyOIMYHO JeIaTh KPaTKUE COOOIEHUS

0 pe3yJbTaTax MPOEKTOB WUJIM y4E€OHBIX HCCIEAOBAaHUM; MPU 3TOM I'PaMOTHO
MCIOJIb30BaTh U3YUYCHHBIN MOHATHIHBIN amnmnapar Kypca (pu3uku, COnpoBOXKIaTh
BBICTYIUICHUE ITPE3EHTALUECH;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMI IOJ PYKOBOJCTBOM
nejarora  pacrpeiensaTb OO0S3aHHOCTM B IpyHle B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Jja4aMH, CJEIWTh 34 BBINOJHEHUEM IUIAHA JIEWCTBUU,
aJ€KBAaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIbI;
BBICTpAaWBaTh KOMMYHHMKAaTHBHOE€ B3aWMOJICWCTBUE, YUYWTHIBASL MHEHUE
OKPYKaIOLIHX.

8 KUIACC
[IpeameTHble  pe3ynbTaThl Ha 0a30BOM YypOBHE JIOJDKHBI — OTpaXkaTh
c(hOPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B MOHATHUSIX M ONEPUPOBATH UMHU Ha 0a30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHUE aTOMOB M MOJIEKYJI, arperaTHbIE
COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKUE U aMOpGHBIE Tella, HACBHIIICHHBIH U
HEHACBILIEHHBIN Map, BIAXXKHOCTh BO3yXa; TEMIIEpaTypa, BHYTPEHHSSA SHEPT U,
TEIUIOBOM JIBUTATEIIb; JIEMEHTAPHBIN SJICKTPUUECKUN 3apsil, JICKTPUUECKOE
Moje, NPOBOJHUKUA W JAUICKTPUKH, TMOCTOSIHHBIM JJIEKTPUUYECKUM TOK,
MarHuTHOE I0JIE;

— pa3nuyaTh SBICHUS TIOCJIE TNPEIBAPUTEIHLHOTO OOCYXKICHHSI C TI€1aroromMm
(TemyioBoe  pacmMpeHue/ckaTtue, TeIUlonepenaya, TElJoBOE€ paBHOBECHE,
CMauyvBaHUeE, KalWUISPHBIE SIBJICHUS, UCIAPEHHE, KOHJECHCAIUs, IUIaBJIEHUE,
KpUCTAILTM3ALUSA (oTBEpAEBaHUE), KUIICHHUE, TerIonepeaaya
(TEnJIOMpPOBOJHOCTh,  KOHBEKLHMS,  M3IYYEHHE);  DJEKTpHU3alUMs  Tell,
B3aUMOJICHCTBUE 3apANIOB, JEHUCTBUSl JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOTO  MOJIA
Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHasT WHIYKIHS) IO OMHCAHUIO HX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
(u3nUecKoe BICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TeJarora MPOSBICHUE HM3YyUYCHHBIX (DU3UYECKUX
SBJICHUM B OKPY’KAIOIIEM MUPE, B TOM YHCIie (PU3NUYECKUE SIBJICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KAMILUIAPHBIE SIBJICHUS B MPUPOJIE, KPUCTAILIBI B
npupone, uznydenue CosHLa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3HI,
oOpa3oBaHWe pOCHI, TymaHa, WHEs, CHEra; DJJCKTPUUYCCKUE SBJICHHUS B
atMocdepe, SJICKTPUYECTBO JKMBBIX OPraHM3MOB; MAarHUTHOE TMoJie 3eMIIH,
Jpeid MOI0COB, POJIb MATHUTHOTO TOJIS JUISl JKU3HU Ha 3eMJie, MOJSPHOE
CUSIHUE; TIPU 3TOM TMEPEBOJIUTH MPAKTUUECKYIO 3a/layy B Y4EOHYIO, BBIICISThH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHHUIA;

— ONHUCBHIBATH MO/ PYKOBOACTBOM Iefarora ¢ OOCYXKJIEHHMEM IUIaHa pPaboThl
W3YUYEHHbIC CBOMCTBAa Tel W (DU3WUYECKHUE SIBJICHHS, UCIOJB3Ys (DU3NUECKUE
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BEJIMYMHBI (TEeMIeparypa, BHYTPEHHSS OHEPrus, KOJUYECTBO TEILUIOTHI,
yJAelibHas TEMJIO0EMKOCTh BEIIECTBA, ylelbHas TEIUIOTA IUIABJICHUS, yleTbHas
TEIJI0Ta MapooOpa3oBaHus, y/iedbHas TEIJI0Ta CrOpaHus TOTUINBA,

KO3 (UIIMEHT TOJE3HOTO JEWUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO31yXa, OJJIEKTPUYECKUH 3apsll, Cujla TOKa, JIIEKTPHUUECKOE
HaIpSOKEHUE, COMPOTHBJIEHUE MPOBOJHUKA, VYACIBHOE CONPOTUBIICHUE
BEIIECTBA, pPab0OTa M MOIIHOCTh 3JEKTPUYECKOr0 TOKA); MpPH ONUCAHUU
OpaBUWIBHO TPakTOBAaTh C TOMOIIBI0 Tmenarora (U3HYECKUH  CMBICTT
UCIIOJIb3YeMbIX BEJIMYMH, O0O03HAYEHUS U CAUHUIBI (DU3UUYECKUX BEIIUYUH,
HaXOJUTh (POPMYIIbI, CBA3BIBAIONINE JAaHHYIO (DU3UUYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMH, CTPOUTHh TpauKuM H3YyUYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH;

ONPENENATh MOCIE MPEABAPUTENBHOTO 0OCYKIECHUS C IEAAroroM CBOMCTBA Te,
(u3nueckue SBJIEHHS W TPOLECCHI, HCIOJIb3Ysl OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOPUM  CTPOCHMSI  BEIIECTBA,  HPHUHLIMII
CYNEPHO3ULMHU TNoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3aps/a,
3akoH OMa i ydacTka Uenu, 3aKkoH J{owcoynsa—/lenya, 3aKOH COXPAHECHMS
SHEPruM; MpPU 3TOM HAXOJUTh CIOBECHYI (OPMYIMPOBKY 3aKOHA M €ro
MaTeMaTUYeCKOe BBIpAXKEHHE C ONOpod Ha UudpoBbIe 00pa3oBaTENIbHbIE
pECYpCBHI;

COOTHOCHTB IOJ KOHTPOJIEM Meaarora (u3n4ecKue Mmporecchl 1 CBOMCTBA TEll,
B TOM YHCJIE U B KOHTEKCTE CUTYAIMil MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa,
[Py TOMOIIM I€arora BBISBIATh HNPUYMHHO-CIIECICTBEHHBIE CBS3H, CTPOUTH
00BsiICHEHHE U3 1—2 JTOrMuecKux M1aroB ¢ Onopoi Ha 1—2 M3y4eHHbIX CBOMCTBA
bu3nUecKux SBICHUM, PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEH;

peniaTh TUIOBBIE PAacYETHBIC 3a1aud B 1—2 NEWCTBHS C ONMOPOW HA AJITOPUTM,
peIBapUTEIHLHO Pa300PAHHBII COBMECTHO C NIEAAarorom, UCHOIb3Ys 3aKOHbBI U
dbopmyIibl, CBsI3bIBatOIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layd 3aluChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTATOK MAHHBIX JUIS
pelieHusl 3ajaud, BBIOMpaTh 3aKOHBI U (POpPMyIbI, HEOOXOAMMBIE M €€
penieHusi, MPOBOAUTH pacyéThl M CpPaBHUBATH IOJIyYEHHOE 3HAUYCHUE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU IAHHBIMU;

UMETh IpEACTaBICHUE O MPoOIeMax, KOTOPble MOKHO PEIIUTh MpPU MOMOIIU
(u3NYECKUX METOJIOB IOCJE IMPEIBAPUTEILHOTO OOCYXKACHUS C TE1aroroM;
UCIIOJIb3YsI ONMCAHNUE UCCIIENOBaHUS, BBIIEIATh IPOBEPSIEMOE MPEAIIOJIOKEHHE,
OLICHMBATh IPABUJIBHOCTh IMOPSJIKA IPOBEACHMS HCCIENOBAHMS, JENaTh
BBIBOJIBI;

yMETh HaXOJUTh C HCIOJb30BaHUEM IU(POBBIX 00pa30BaTEILHBIX PECYpPCOB
OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN MM (U3HUECKUX CBOWMCTB Tell
(KanmuJuIsipHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJICHHUS BO3/AyXa OT €ro 00béMma,
TEeMIIepaTypbl; CKOPOCTH IMpOIlecca OCThIBAaHUS/HarpeBaHUsl MPU U3IYYEHUH OT
[[BETa U3Ty4aloUei/morIomaroeil NoBepXHOCTH; CKOPOCTh UCIIAPEHUST BOJIbI
OT TEMIIEpPATyphl KUAKOCTH U TUIOLIAJN €€ MOBEPXHOCTH; NEKTPU3aLUs TEN U
B3aUMOJICHCTBUE DSJIEKTPUYECKHUX 3apsA0B; B3aWMOJECHCTBUE MOCTOSHHBIX
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MarHuTOB, BU3yalIM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; IEUCTBHUS
MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA
AJIEKTPOJIBUTATENS OCTOSTHHOTO TOKA): (POPMYIUPOBATH ITPOBEPSIEMbIC

MPEIOJIOKEHUs, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYyIOBaHUS C
OTOpOM Ha CXEMy; ONMHUCHIBATH XOJ OMbITa U (POPMYJIUPOBATH BBIBOIBI IO
PYKOBOJICTBOM I1€J1arora;

MUMETh IPEJICTABICHUS O U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIIBHON BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSHDKEHUS ¢ UCIIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (U3UYECKUX BEIUYHMH, MpPH TMOMOIIM I[eJarora CpaBHUBATh
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTh COBMECTHO C II€1aroroM HCCIEJOBAaHUE 3aBUCUMOCTH OJHOM
(¢u3nyecKoil BETUYMHBI OT JAPYTOoM C HMCHOJIB30BAHUEM MPSMBIX H3MEPEHUI
(3aBUCUMOCTD  CONPOTHUBIIEHUS NPOBOJHHMKA OT €ro JUIMHBI, IJIOLIAAH
IONIEPEYHOr0 CEYECHMSI M YJEIBHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOJIHUKA;
CWJIBl TOKA, WAYILIErOo 4Yepe3 NPOBOJAHHUK, OT HANPSIKEHHUS Ha IMPOBOJIHHUKE;
UCCIIEIOBAHUE  TOCJIENOBATEIBHOTO M MApPAJUIEIbBHOIO  COEIMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUPATh YCTAaHOBKY H
BBIIIOJIHATh U3MEPEHUS M0l PyKOBOJCTBOM IEAArora, cieys NpeaioKeHHOMY
IU1aHy, (PUKCUPOBATh PE3YJIbTAThl NOJYUYEHHOW 3aBUCHUMOCTH B BUE TaOJUIL U
rpauKoB, JenaTh BEIBOABI 110 PE3yJIbTaTaM MCCIEAOBAHUS MOCIE 00CYKICHUS
C TIeAaroroM;

COOTHOCUTh KOCBEHHbIE H3MEpPEeHHUs (U3UUYECKUX BeIU4MH (yIenbHas
TEIJIOEMKOCTh BELIECTBA, COMPOTUBIEHUE MPOBOJHUKA, padOTa U MOUIHOCTb
ANIEKTPUYECKOr0 TOKAa): C IOMOIIBIO Iefarora IUIaHUPOBATh W3MEPEHHS,
coOuparh  3KCHEPUMEHTAIBbHYI0  YCTaHOBKY,  CJeays  IpeaoKeHHOU
UHCTPYKLUH, U BBIYUCIISITh 3HAYEHUE BEITUYHHBI;

coO01aTh MpaBujia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEIILHOTO O0CYXKACHUS C M1€1arorom;
COMOCTaBJIATh C TOMOILIBIO TMearora NPUHIMUIBI JEHCTBUA H3YUYEHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOIMCTB C OMOPOM HAa UX ONMUCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUJIEHUS JOMOB, THUTPOMETp, IMapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUMK 3JIEKTPUYECKOM SHEPIHM, AIIEKTPOOCBETUTEIBHBIE
npuOoOphl, HarpeBaTeibHbIE AJIEKTPONPUOOPHl (MIPUMEPHI), IIIEKTPUUECKHE
OPEIOXPAHUTENH; 3IEKTPOMATHUT, 3JEKTPOJIBHUraTelb IOCTOSHHOIO TOKa),
UCIOJIb3Ysl METOJMYECKUE MaTepuabl O CBOMCTBaX (U3NYECKUX SIBJICHUU U
HE0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCIE MPEABAPUTEILHOIO OOCYXKIEHUS C IMEJaroroM MpoCThie
TEXHUYECKUE YCTPOWCTBA W M3MEPUTENIbHbIE MPUOOpPHI MO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (AKHUAKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JBUTATENb BHYTPEHHETO CrOpaHUs, BJIEKTPOCKOM, peocTar);
COCTABJISITh CXEMbl JJEKTPUYECKUX Ieleil C TMOoCHeqoBaTeNbHBIM U
napajulebHBIM COEAMHEHHEM 3JIEMEHTOB, COOTHOCS YCJIOBHbBIE 0003HAUCHUS
AJIEMEHTOB 3JIEKTPUYECKUX LIETEH;

OPUBOJAUTH MPUMEPHI/HAXOAUTh MHPOPMALMIO O TPUMEPAX MPAKTUYECKOTO
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UCIOJIb30BaHUs (PU3UUECKUX 3HAHUHN B OBCEAHEBHOM JKU3HU J1JIs1 00ecreueHus
0€30MacHOCTH MpHU 0OpAIIeHUH ¢ MPUOOpPaMHU U TEXHUUYECKUMU YCTPOMCTBaMH,
COXpaHEHUSI 3/I0POBBSI W COOJIFOJCHHUS HOPM SKOJOTHYECKOTO TOBEICHUS B
OKpY>Kalollen cpeje;

— OCYHIECTBJISITH C TMOMONIBIO TI€Aarora MOMCK HHQpopManuu (U3HYIECKOro
comepxkaHusi B cetu MHTEpHET, Ha OCHOBE HUMEIOIIMXCS 3HAHUW M MYyTEM
CpaBHEHUS JTOTIOJHUTEIBHBIX MCTOYHUKOB BBIACIATh MH(OpMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON UITM MOKET OBITh HEJTOCTOBEPHOM;

— WCTOJB30BaTh NPH BBITIOJHEHWN YYCOHBIX 3alaHUi OTOOpPAHHYIO IIE€Iarorom
HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (PHU3NYECKOro conepkaHus, CIPaBOYHBIC
MaTepHuaibl, pecypchl ceTu MHTEpHeT; BIajgeTh NpuéMaMi KOHCTICKTHPOBAHUS
TeKcTa, mpeodpazoBaHus HH(OPMALIUU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO
C OTIOPO¥ Ha aJITOPUTM M YTOUHSIFOIITHE BOMPOCHI ITE1arora,;

— CO3/aBaTh TOJI PYKOBOJCTBOM Iie/larora ¢ OOCYXJICHHEM IUIaHa padOThI
NUCbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHUs, 0000mas uHbOpMAIUIO U3
HECKOJIBKUX MCTOYHUKOB (DPM3MUECKOTO COACPKAaHUS, B TOM YHCIIEC MyOJIUYHO
IPEJICTABIATh PE3YyJIbTaThl MPOESKTHON WM UCCIIE0BATEIbCKON IS TEIbHOCTH;
Py 3TOM T'PaMOTHO MCIOJB30BaTh M3yYCHHBIA MOHSTUHHBIN ammapar Kypca
(bU3HUKH, COMPOBOXK/IaTh BHICTYIICHUE MPE3CHTAIINEH;

— TP BBITIOJIHCHUH YUCOHBIX MPOEKTOB 1 UCCIIETOBAHUN (PH3NIECKUX TPOIECCOB
MMOJ PYKOBOJICTBOM TI€Jarora pacmupeieisaTh OOS3aHHOCTA B TPYIIE B
COOTBETCTBUH C MOCTABJICHHBIMH 3aJa4aMH, CJIICIUTH 3a BHITIOJIHCHUEM TUIaHA
JEeUCTBUIN U KOPPEKTUPOBATH €ro, aJIcKBaTHO OLICHUBATH COOCTBEHHBIN BKJIA]] B
JeSTENBHOCTh TPYIIbl; BBICTpPAaMBAaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

9 KIIACC
[IpenmeTHBIC pe3ynabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTpakaTh
c(hOpPMHPOBAHHOCTH y 00YUAOIINXCS YMCHHI:

— OPHUEHTUPOBATHCS B MOHATUSIX U ONIEPUPOBATH UMU HA 0230BOM YPOBHE: CUCTEMA
oTcuéra, MaTepuagbHasi TOUKa, TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBHIKECHMUS, nedopmarus (ympyras, rIacThyeckKasi), TpEHUE,
yeHmpocmpemumenbHoe YCKOpeHUue, HEBECOMOCTb U TMEpPerpy3Ku; IEHTP
TSDKECTH; aOCOJIOTHO TBEPIAOE TENO, ILIEHTP TSHKECTH TBEPIAOTO Tea,
paBHOBECHE; MEXaHUYECKHMEe  KoyieOaHWs W BOJIHBI, 3BYK, HWH(pa3ByK
U YJIBTPa3BYK; AJICKTPOMArHUTHBIC BOJIHBI, IIIKana 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JTAIbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2NOUJCHUS,;
anb(a-, 6eTa- U raMMa-U3TyueHUsI, U30TOTIbI, S/ICpHAsI DHEPTreTUKA;

— COOTHOCHTH SIBJICHHUSI TIOCIIC TPEABAPUTEITHLHOTO OOCYXKICHHS C I€IaroromMm
(paBHOMEpHOE u HEPaBHOMEPHOE IPSIMOJIMHEWHOE JIBIDKCHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TaJeHUE Te,
PaBHOMEPHOE JIBIKCHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTHBHOE
JBIDKEHUE, KoJie0aTeIbHOE JBW)KCHHE (3aTyXarollue W  BBIHYXKICHHBIC
KojebaHus), PE30HAHC, BOJIHOBOE  JBWKEHUE, OTpPaXEHHE  3BYKa,
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HpﬁIMOJ’IHH@fIHOC PacpoCTpaHCHUEC, OTPAKCHHUC U ITPCIOMIICHUC CBECTA, IIOJIHOC

BHYTpPEHHEE OTPaKEHUE CBETA, pa3IoKeHUE OEI0ro CBETa B CIIEKTP U CIOKEHUE
CHEKTpaJbHBIX I[BETOB, JUCIEPCUSI CBETA, €CTECTBEHHAs pPAJIUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CIIEKTpAa H3JIY4YEHUsI) IO OINHUCAHHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
duznyeckoe sBICHUE;

pacrno3HaBaTh C IOMOILBIO II€arora IPOSBICHUE H3YUYEHHBIX (DU3HMUECKHUX
SBJICHUH B OKPY’KaIOLIeEM MHUpE (B TOM Uucie PU3NYECKUE SIBJICHUS B IPUPOJIE:
OPWINBBI U OTJIUBBI, JBW)KEHHE IUIaHeT CONHEYHOM CHCTEMBI, PEAKTUBHOE
NBIDKEHUE  JKHUBBIX  OPraHW3MOB, BOCIPUATHE  3BYKOB  >KMBOTHBIMH,
3eMJIETPSICEHNE, CEMCMUYECKUE BOJIHBI, I[yHAMM, 3XO0, IIBETA TEJ, ONITHYECKUE
ABJICHUS B IPUPOJIE, OMOIOTMUECKOE ICUCTBUE BUTUMOTO, YIbTPapruOIECTOBOTO
U PEHTICHOBCKOTO M3JIyYCHUH; €CTECTBEHHBI paJMOaKTUBHBIN  (oH,
KOCMHUYECKHE JIy4d, PAJAOAKTUBHOE M3IyYEHHE MPUPOJHBIX MHUHEPAJIOB,;
JEUCTBUE PAIMOAKTUBHBIX U3TyYEHU HAa OpraHU3M YEJIOBEKa), IPU 3TOM MOJ
PYKOBOJICTBOM I€Jlarora NEPEeBOJUTh MPAKTUYECKYI0 3aJady B Y4YeOHYIO,
BBIJIEJISITh CYLIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBIICHHIA;
ONHUCHIBaTh IOJI PYKOBOJCTBOM IeJarora ¢ OOCYXKIEHHEM IulaHa padoThl
U3y4YEHHbIE CBOWCTBA TeN U (PU3UUECKHE SIBICHUS, WCIOJB3Ys (pusmueckue
BEJIMYMHBl (CpedHssi U MIHOBEHHas CKOPOCTh Tejla P HEPaBHOMEPHOM
JBIKEHUH, YCKOPEHUE, IIEpEMEILEHUE, ITyTh, YIVIOBAsl CKOPOCTh, CHJIAa TPEHMS,
CuJia yIpyrocTH, cuja TSHDKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHUs, BEC Tela,
UMITyJIbC T€Ja, HWMIIYJbC CHJIbI, MEXaHM4YecKas padoTa W MOUIHOCTb,
MOTEHIMANbHAS JHEPrus Tejla, MOJHATOTO HaJl IOBEPXHOCTBIO 3E€MIIH,
MOTEHIMANbHAS YHEPTUsl CXKATOM NPYKUHBI, KHHETUYECKAs SHEPIusi, MOJHAS
MEXaHWYecKas »SHEprus, IMEepuoJ M 4YacToTa KoJieOaHWM, /JIMHA BOJHBI,
IPOMKOCTbH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS
cpenbl); MpU OMNHCAHMM C TOMOIIbIO YYUTENS MPABHIBHO TPAKTOBATh
(U3NYECKUN CMBICT HUCHOJB3YEMBIX BEJIWYUH, OOO3HAUEHHUS U EIUHULBI
(¢u3nyecKkux BEIUYMH, C ONOpPOM Ha METOAMYECKUX MaTepuall HaXOAWUTb
(GopMyJibl, CBSA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYMHY C JPYrMMHU
BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHUMOCTEH (UINYECKUX
BEJIMYNH;

XapaKTEepHU30BaTh TOCIE TMPEABAPUTEIBHOIO OOCYXIAEHUS C IeAaroroMm
CBOMCTBA Tell, PU3UYECKHE SBJICHUS U MPOILIECCHI, UCTIOb3Ys 3aKOH COXPaHEHUS
SHEPrUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, TPUHIIUI CYNEPIIO3UIIMH CUIL, IPUHIUIT
OoTHOCUTENbHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAXKEHUS U MPEJTOMIICHHS CBETA, 3aKOHbI COXpPaHEHUS 3apsA0BOro U
MacCOBOI'O 4YHMCEN NPHU SAEPHBIX PEaKUUAX; MPU 3TOM HAXOAHUTH CIOBECHYIO
(OopMyIUPOBKY 3aKOHa M €ro MaTeMaTUYeCKOE BBIPAKEHHUE C OMOpOH Ha
1 poBbIe 00pa30BATEIHHBIC PECYPCHI;

COOTHOCHTH IO, KOHTPOJIEM TeAarora (Gpu3ndeckue mporecchl 1 CBOMCTBA Tell,
B TOM UYHKCJI€ U B KOHTEKCTE CUTYyallUi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TIPU MOMOIIM MeAarora NpUYMHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH
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00BsCHEHHE W3 2—3 JIOTMYECKHX WIIaroB € ONOpOM Ha 2—3 H3y4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;
peniaTh TUIMOBBIE pacuE€THBIC 3a/1auu B 1—2 NEHCTBUS C OMOPON Ha aIropuTM,
peIBapUTEIbLHO Pa300paHHbIA COBMECTHO C, UCIIOJB3Ys 3aKOHBI U (POPMYIIBI,
CBA3BIBaIONIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/lauu
3aMUChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEAOCTAIONIME WU W30BITOYHBIC
JaHHBbIE, BBHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIC [JISl pEIICHUS,
IPOBOJUTH Pacy€Thl M OLEHUBATH C MOMOIIBIO YUUTENS PEATHUCTHYHOCTh
MOJIy4YeHHOT'0 3HAYeHUS (PU3HUECKOU BEIMYUHBI,

MMETh TIPEACTABJIICHHE O MpoOJeMax, KOTOPhIe MOKHO PEUIUTh MPU MOMOIIH
(GU3NYeCKMX  METONIOB; WCTOJB3YysS OINHWCAHWE HCCICNOBAHUSA, TOCTE
MIPEABAPUTEILHOTO OOCYXACHUS C TIEAaroroM BBIACISITH TPOBEPSIEMOE
MPEANOJOKEeHNEe,  OIEHWBATh  NPABWIBHOCTH  TOPSAKA  MPOBEIACHUS
UCCJIEIOBAHUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOCHUN
U OTIBITOB;

yYMETh HAXOJUTh C HCIOJIb30BaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB TEJ
(u3ydyenne BTOporo 3akoHa HblOTOHa, 3akOHA COXpaHEHHUS DHEPTUU;
3aBUCUMOCTH TEepHo/ia KOJIeOaHUH MPYKUHHOTO MAasSTHHKA OT MacChl Tpy3a H
KECTKOCTU TIPYKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYABI MajbIX KOJICOaHUI;
MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, Pa3oKeHHUE OEJIoT0 CBETa B CIIEKTD;
M3y4YeHUE CBOMCTB M300paKCHUS B INTIOCKOM 3€PKajle U CBOMCTB M300paKECHUS
npeaMera B coOuparoileid JuH3e; HaOMIOJCHUE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB M3TYUYCHUS): CAMOCTOSTEIIPHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
HaObopa o0OpyIOBaHUSI C OMOPOM HAa CXEMy; ONMHUCHIBaTH XOJ OIbITA U €ro
pe3yibTaThl, GOPMYITUPOBATH BHIBOJIBI 110 PYKOBOJCTBOM I1€/1arora;
IPOBOJUTH TPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX H3MEPEHUM, Ompeenss
CpelHee 3HA4YCHHE U3MEPSEMOM  BEIMYUHBI  (QPOKYCHOe  paccmosHue
coouparowelt JIUH3DL); 000CHOBBIBATh BBIOOp crioco0a
HU3MEPCHUSI/ M3MEPUTENHHOTO MPUO0Pa;

MIPOBOJIUTH COBMECTHO C TEJarOroM MCCIICIOBAaHUE 3aBUCUMOCTEH (hM3HMIECKUX
BEJIMYMH C WCIOJIb30BAHMEM TMPSMBIX HW3MEpPEHWUH (3aBUCHMOCTH IYTH OT
BpPEMEHU MPU PAaBHOYCKOPEHHOM JIBIXKCHHH 0€3 HadabHOW CKOPOCTH; ITEPHO/Ia
KOJe0aHUi MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa)X€HUsI CBETa OT yIJja MaJeHus U yIJia IPeJIOMJICHHUS OT yIJjia TajeHus):
nmocJie 00CyXIeHUsI TI0JT PyKOBOJICTBOM TeJjarora rjiaHupoOBaTh UCCIIEIOBAHUE,
coOupaTh YCTaHOBKY, (PUKCHPOBATh pe3yibTaThl MOJYYCHHOW 3aBHCHMOCTU
(GU3UYECKUX BEIMYMH B BHUAC TaOmwi W rpadUKOB, ACNAaTh BBIBOABI II0
pe3ysbTaTaM UCCIICIOBAHNS;

COOTHOCHUTBH KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEITUIHMH (CPEITHSIS CKOPOCTh U
YCKOPEHHE Tela NPH PaBHOYCKOPEHHOM JBMIKEHUHU, YCKOPEHHE CBOOOJHOTO
najcHus, JKECTKOCTh TMPYXHHBI, KOIDHUIMEHT TPEHUS CKOJBXKCHUS,
MEXaHH4YecKas paboTra ¥ MOIIHOCTh, 4YacToTa M TEPHOJa KojacOaHUM
MaTeMaTU4YeCKOTro U MPY>KUHHOTO MAaSTHUKOB, ONITUYECKAsl cujia coOupatromen

30



JIMH3BI, PAIMOAKTUBHBINA (POH): C MOMOIIBIO TTeJarora MIaHUPOBATh U3MEPEHUS; COOUPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY
M BBINIOJIHATh W3MEPEHHS, CJeaysl TPEIJIOKCHHONH HHCTPYKIMH, BBIYHCIATH 3HAYCHHWE BEIUYMHBI U aHAIM3UPOBATH
TIOJTyYeHHBIC PE3yJIbTaThl C YIETOM 3aJaHHOW MOTPEITHOCTH U3MEPECHHIA
coOro1aTh MpaBWia TEXHUKH OE30MMacHOCTH MpH paboTe ¢ JabopaTOpHBIM O00OPYIOBAHHWEM TIOCIE MPEABAPUTEIHEHOTO
00CYKJICHHUSI C TIEAarorom;
COTIOCTABJIATh C TIOMOIIBIO TIEAarora OCHOBHBIC MPH3HAKW H3YYCHHBIX (U3MUYECKUX MOJIENICH: MaTepuaibHas TOYKa,
a0COFOTHO TBEPIOE TEJIO, TOUCUHBIA UCTOYHHK CBETA, JIy4, TOHKAs TMH3a, IUIaHETapHask MOJIENIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sIJIpa C OMOPON HAa METOIUYECKHE MATepUallbl;
XapaKTepU30BaTh MOCE MPEIBAPUTEIHLHOTO OOCYKJEHHUS C MEeIaroroM MNPUHIMIBI JACHUCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPON HAa WX OMHUCAHUS (B TOM YHUCIE: CHHIOMETpP, JATYUKHU TOJOKEHHUS, PACCTOSHUS U
YCKOPEHHS, paKeTa, dXO0JIOT, OYKH, MEPUCKOM, (oToarnmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOII, JO3UMETpP, Kamepa
Bunncona), ucnosib3ys 1nudpoBbie 00pa3zoBaTebHbIE PECYPCHI;
MCITOJIB30BaTh TIOJT PYKOBOACTBOM II€Iarora CXEMbl M CXEMAaTHYHBIC PHCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTEILHBIX TPHOOPOB M TEXHOJIOTHUECKHX MPOIECCOB MPHU PEIICHUHN YICOHO-TTPAKTUUECKUX 3a1a9; ONITHYECKUE CXEMBI
JUTSI IOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie U COOMpPArOIIeil JINH3E;
IPUBOJUTH TPUMEPHI/HAXOIUTh MHGOPMAIMIO O MpPUMEpax MPAKTUUYECKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHUU B
MOBCEAHEBHOM KM3HU JUIsl o0ecriedeHus: 0€30MacHOCTH MPU OO0paIllleHuH C MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUS 3/I0POBbs 1 COOTIOACHUS HOPM PKOJIOTHYECKOTO TTOBEACHHS B OKPY KaIOIIEH CpeJie;
OCYIIECTBIIATh II07] PYKOBOJICTBOM TIeAarora TOWCK HWH(popManuu (U3NIECKOTO COACpKaHus B ceTu VIHTepHer,
CaMOCTOSTEIIEHO (DOPMYJIUPYSI TOMCKOBBIN 3aITPOC, HAXOAUTH Iy TH ONPEACIICHUS JOCTOBEPHOCTH IMOTYyUYEeHHON HH(OpMAITUN
Ha OCHOBE MMECIONTUXCS 3HAHUH M JJOTIOJTHUTEIBHBIX HCTOYHUKOB;
WCIIOJIb30BaTh TIPH  BBIMOJTHEHUH YYEOHBIX 3aJaHUNl OTOOpaHHYIO TIEJaroroM HAayYHO-TIOMYJSIPHYIO JUTEPATYPY
(bu3HUEeCKOro COAEpKaHUsl, CIIPABOYHBIC MaTepHalbl, pecypchl ceTu VMHTepHET; BianeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusl MHPOPMAIIUA U3 OJHON 3HAKOBOM CHUCTEMBI B JPYTYIO C OMOPOM HA aJITOPUTM U YTOUHSIOIINE
BONIPOCHI TI€Jlarora; CO3/1aBaTh MOJ PYKOBOJACTBOM Iiefarora ¢ OOCYyXJICHHEM IUIaHa pa0OThl MUCHMEHHBIE W YCTHBIC
COOOIICHUST HA OCHOBE WMH(OpPMAIMU U3 HECKOJbKMX HCTOYHHKOB (DM3MYECKOTO COJACpKaHUs, MyOJUYHO MPECTaBISAThH
pe3yibTaThl TPOEKTHOW WJIM WCCIENOBATEILCKONW JESITEIIBHOCTH; TPU ITOM TPAMOTHO HCIOJIb30BaTh W3yUYCHHBIN
MOHATUIHBIN armapaT u3y4aeMoro paszena (PM3UKH U COTPOBOXKIATh BBICTYILICHNE TIPE3CHTAIIUEH C YIETOM 0COOEHHOCTEH
ayJIMTOPUHN CBEPCTHUKOB.
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TEMATHUYECKOE ITNTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHHUE U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha OCBOEHUE KaKJI0M TEMBbI YUEOHOTO npeameTa « DU3ukar»
denepanbHON aIaNTHPOBAHHON OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOy4aroUIMXcs ¢
OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI, B I1I€JIOM COBNAJAIOT C COOTBETCTBYIOIIMM pazjaeinoM DenepanbHoil paboueit
nporpaMMbl  yuyeObHoro mnpeamera «@Dusmka» o0pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpaszoBanusa. [lpu sTom
Opranu3zaius BIpaBe cama BHOCUTh M3MEHEHHUS B COJACpXaHHE U paclpe/esieHne yueOHOro Marepuaia mo rojaM oOy4eHus, B
MOCJIEIOBATENBHOCTh U3YUEHHUSI TEM M KOJWYECTBO YACOB HA OCBOCHHME KAXKIOW TEMBbI, ONpE/IEICHUE OpPraHu3alMOHHbIX (popm
o0ydyeHuss U T.m. OOOCHOBAHHOCTh JAHHBIX W3MEHEHUH ONpenensieTcss BbIOpaHHbIM OOpa3oBaTeiabHOM opranuzanuedn YMK,
WHIUBUYAIbHBIMU TICUXO(PU3MYECKUMHU OCOOEHHOCTSIMU KOHKpPETHbIX oOyuarommxcsi ¢ OB3, cTeneHbl0 yCBOEHHOCTH HMU
y4eOHBIX T€M, PEKOMEHJAIUSAMU IO OTOOPY U alanTaluy yueOHOro Marepuana rno (usuke, npeacTaBieHHbIMU B [osicHUTEIbHOM

3aIllMCKeE.
7 KJIACC (68 1)
TemaTuyeckuii OcHoOBHBIE BUBI IETEILHOCTH yYaUIUXCS
OcHoBHOe cojiepKaHue N N
0s10K, TEMA (Ha ypoBHe yueOHBIX el cTBHI)
Paznen 1. ®u3uka u eé poJib B NO3HAHNHU OKPY:KaK01Iero Mupa (6 1)
Puznka — ®usznka — Hayka o mnpupoje. SBieHus | BrlsiBieHne OCHOBHBIX Pa3iIW4Mii IPU IOMOIIM ITI€AAarora Mexay (U3NYeCKUMH W XUMHYECKUMHU
Hayka o npupoae | npupoast  (MCS).  ®usumueckue  sBnenus: | npespamenusamMu (MC — xumus).
2 v) MEXaHHYECKHe,  TEIUIOBble,  AJIEKTpUuYeckue, | PacrosHaBaHme ¥ KiaccuuKamusl IOcie OOCYXKAEHHS C IeJaroroM INpu MOMOIIM HaBOASIINX

MAarHuMTHBIC, CBETOBLIC, 3BYKOBBIC.

BOIIPOCOB (1)I/I3I/ILIGCKI/IX SIBIICHUI: MAaramMTHBIX
U CBCTOBBIX.

HaGmonenue n onncanue pu3nvecKux sBieHUI Ha 0a30BOM YpOBHE.

MCXaHUYCCKHUX, TCIUIOBBIX, JJICKTPUYCCKUX,

duznyeckne
BeJMYUHBI (2 1)

duznyeckue BEJINYHHBL. Nsmepenue
(pusudeckux BenuunH. usuueckue npubopv’

Onpenenem/le IIpU IOMOIIX MeJaarora HeHbl ACJICHUA IKAJIbl U3BMEPUTCIIBHOTO npn60pa.
I/I3MepeHHe 10 06p33uy o4 PyKOBOACTBOM II€aarora JIMHEHHBIX pa3MEepoB TCI U MPOMEIKYTKOB

5 MC — 3JIEMEHTBI COAEPIKAHMS, BKITIOUAIOIIHE MEKIPEIMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKPHITH B TEMATHYECKOM TUIAHUPOBAHHH.
¢ KypcuBom 0603Hau€eH yueOHBINH MaTepUal, KOTOPBIH H3y4a€eTCs, HO HE BBIHOCUTCS HA IIPOMEKYTOUHYIO U MTOTOBYIO ATTECTALMIO.
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Tozpewnocmy
CHCTEMA CIMHUIL.

Jemoncmpayuu’

1. MexaHuyeckue, TEIUIOBBIE, 3JEKTPUUECKHUE,
MAarHuTHbIE, CBETOBBIC SIBIICHUS.

2. Omuyeckue MPUOOPHI U MPOIEeTypa MPSIMbIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
pHOOPOM.

@DpoumanvHuvlie nadopamopuvie padomvl uIu
INEKMPOHHAS OCMOHCIMPAY UL,

1. Onpenenenue LEHBI JeIEHUS
HU3MEPHUTEIILHOTO npubopa  (MCTIONB3YS
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

usmepenuii.  MexayHapoaHas

2. Usmepenne  o0bEMa  KHAKOCTH U
TBEPAOrO TEA.
3. Onpedenenue pazmepos Maabix men.

BPEMEHHU C YUETOM IO PELIHOCTEN.

W3mepenne mo oOpasily moJ pyKoBOACTBOM IleAarora o0bsEMa sKUIKOCTH U TBEPIOTO Tena.
W3mepenne mo oOpasiy moj pyKOBOJCTBOM II€Aarora TEMIIEPATyphl NMPH ITOMOINN KXHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyPHI.

BrinonHeHne HECIOXKHBIX TBOPYECKMX 3afaHUN C OMNOPOHl Ha anropuT™, MpeIBapUTEIBHO
pa300paHHBIH C IeJaroroM 1o NOMCKY CIIOCOO0B M3MEPEHHS HEKOTOPBIX (PU3NYECKUX XapaKTEePUCTHK,
HampuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, IMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIIUX
paccTOsSTHUHN, MaJIBIX IPOMEXYTKOB BpeMeHH. O0Cy KAeHHE TpeIaraeMpIX crioco00B.

EcrecTBeHHO-
HAyYHBIH METOJ
no3HaHus (2 4)

Kak ¢usuka u japyrue ecTecTBEHHbIE
HayKH U3y4aroT pupoay. Ecmecmeenno-Hayunulii
MemoO no3nanusA: Habniooenue, NOCMAHOBKA
HAY4YHO20 ~ 60MPOCA,  BbIOBUIICEHUE — 2UNOME3,
9KCnepuMeHm no nposeepke cunomes, o0vsACHeHUue
Haonwoaemozo sgnenus. Onucanue QuuyecKux
SA6IEHULL C NOMOUWBIO MOOEEL.

IIpenmer u MeToaB! pU3HKH.

BhIIBIOKEHNE THIIOTE3 OCIIE MTPEABAPUTEIHLHOTO 00CYKACHHS C IEAaroroM, 0ObSICHSIOIIMX TPOCThIE
SIBIICHUSI, HAIIPUMeEp:

— MOYeMy OCTaHABIIUBAETCS JBIKYIIEECS 0 TOPU30HTAIBHON IMOBEPXHOCTHU TEJIO;

— TI0YeMY B XapKyI0 IOTOJy B CBETJION OJICKAE MPOXIaaHeH, 4ueM B TEMHOM.

BBI60p €cIOCOGOB MTPOBEPKH TMIIOTE3 U3 HPEIJIOKEHHBIX 1E1ar0roM.

HabnrogeHne mpeIoKEHHBIX II€JaroroM HCCIIEOBAaHUM IO TNPOBEpPKE KaKoH-THO0 THMIIOTEe3bl,
HamnpuMep: NalbHOCTh MOJETa IIapHKa, MYIIEHHOIO TOPHU30HTAJIbHO, TeM Ooible, deM Ooiblie
BBICOTA ITyCKa.

Hemoncmpayuu [TocTpoeHre COBMECTHO C IeIaroroM IMpoCTEHIINX MoJieiel (PHU3MYEeCKUX SBICHUH (B BUJE PUCYHKOB
1. Onpenenenune MOTPEIHOCTH WU CXEM), HallpUMep MaJeHue MPeaMeTa; MPsIMOJIMHEHOE PacpoCTpaHEHHE CBETa.
JKCTIEpHMEHTa.

Pasnen 2. [lepBoHayaibHbIe CBEIEeHUS 0 CTPOEHUH BenlecTBa (5 1)

Ctpoenue
BenlecTBa (1 v)

CTpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepvl. Onvimol, 00KA3bl8AIOUWUE OUCKDEMHOE
cmpoenue seujecmed.

@ponmansuvile 1abopamopusvie padomovl u

Habmrogenne u MHTEpIPETAIis COBMECTHO C TIEJaroroM OIIBITOB, CBUAETENbCTBYIONUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3INIHBIX BEIIECTB B BOJIE.

OreHKa TpU MTOMOIIM TEXHOJOTHYECKOW KapThl pa3MepoB aTOMOB M MOJIEKYN C HCIIOJIb30BaHHEM
¢dororpaduii, MoTy4YeHHBIX HA AaTOMHOM CIJIOBOM MHKpockore (ACM).

Omnpenenenue nocie NpeJBapUTEIbHOT0 00CY>KACHUSI C [IEAarOroM pa3MepoB MajIbIX Tl

7Bce Jlemonctpanuu u JlabopatopHbie paboThI, IPEICTABICHHBIE B COJICPIKAaHUH, TOMYCKaeTCsi(MOXKHO) TPOBOUTE, UCIIONB3Ys MH)OPMAIIMOHHBIE U AJICKTPOHHBIE TEXHOJIOTHH (LU(POBBIE
o0pa3oBaTenbHbIe PeCypChl).
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onvimoi®,
1. Ouenka quametpa aToMa METOJOM PSAOB (C
ucronb3oBaHueM Qororpaduii).

JIBr:xenune

M B3aNMOJeHCTB
He YaCTHIX
BenecTna (2 4)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JBIDKCHUS YacTHUI] ¢ TeMrepaTypoil. bpoyHosckoe
IBIOKeHUe, Tupdysus. Bzaumoodeicmeue yacmuy
gewjecmsa: NpUmMaAdNCeHue U OMmanKusanue.

Hemoncmpayuu

1. Habmroerre OpOyHOBCKOTO TBIKCHHS.

Dponmanvuvie 1a60pamophvie padomol u
onvimul

1.OmpiTl 1O HaOJIOJCHHIO

pacimpeHus ra3oB.
2.OnbITHl 110 OOHAPY)KEHHIO ACHCTBHUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILIOBOI'O

HaGmonenue n 00bsicHEHHE TP TOMOIIHM TIearora OpoyHOBCKOTO ABMIKEHHS U ABICHUS TUdy3um.
[IpoBeneHue M OOBSCHEHHE C OMOPOM Ha AITOPUTM, MPEABAPUTEIHHO Pa3oOpaHHBIH C IeJarorom
OITBITOB 110 HAOJIIOJICHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

[IpoBeneHne M OOBSCHEHHE OIBITOB C OMOPOW HAa AJITOPUTM, INPEIBAPUTENILHO Pa300paHHBIA C
TIeIaroroM 1o 0OHapy >KEHHUIO CHJI MOJIEKYJISIPHOTO TIPUTSDKEHHUS U OTTAJIKUBAHUSI.

ArperatHsble
COCTOSIHMSA
BenecTna (2 4)

ArperarHble COCTOSIHUSI BELIECTBA: CMpPOECHUE
2a308, arcuoxocmeli u Mmeépovix
(kpucmaniuyeckux) men. B3aumocesnsv medicoy
CBOUICMBAMU BeWecm8 6 pA3HbIX a2pe2amHbIX
COCMOAHUAX U UX  AMOMHO-MOJIEKYISAPHBIM
cmpoeHueM. Ocobennocmu azpezammubix
COCMOSIHULL BOOWL.

Jemoncmpayuu

1. Habmoaenue quddysum.

OnwucaHue noj pyKOBOACTBOM IeJlarora (C UCIoJyIb30BaHUEM IPOCTHIX MOJIeNIei) OCHOBHBIX pa3IHyHii
B CTPOEHUU T'a30B, XKUJIKOCTEH U TBEPABIX TEI.

HauanbHble NpEeACTAaBICHUS O MaJIOH CXKUMAaEMOCTH IKHMIKOCTEH M TBEPABIX Tel, OOJBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YpPOBHE I0JI KOHTPOJIEM II€Aarora 0 coxpaHeHuu (Gpopmbl TBEPIABIX TEN H
TEKy4EeCTH )KUIKOCTH.

HaGumroienue 3a onbiTamMu, T0Ka3bIBAIOIIMMHE, YTO B TBEPAOM COCTOSHHHU BOJIbI YACTHUIIBI HAXOJISTCS B
CpeIHEM Jajblile IpyT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B HKHUIKOM.

YcTaHOBNEHHE C OMNOPOM Ha AWAAKTHYECKHMH MaTepuan TIPOCTBIX B3aUMOCBS3EH MEXIy
0COOEHHOCTSIMM arperaTHbIX COCTOSIHUH BOJBI M CYIIECTBOBAaHHEM BOJAHBIX opraHm3smoB (MC —
Ouonorus, reorpadus).

Paznen 3. /IBu:xenne u B3aumospaeiicreue tea (21 4)

Mexannyeckoe
nBuzkenue (3 u)

MexaHnueckoe JIBIDKEHHE. PaBHOMEpHOE W
HepaBHOMepHOe BrkeHHe. CkopocTh. Cpeowsis
CKOpOCMb NpU HepasHoMepHOM 0gudicenuu. Pacuér
MyTH U BPEMEHH JIBUKEHHUS.

Hemoncmpayuu

1. HabmromeHne  MEXaHHWYECKOTO  JIBYDKEHHUS

HccnenoBanne paBHOMEPHOIO IBUXKEHUS U ONPEAEICHUE €r0 MPU3HAKOB MOCIIE MPEABAPUTEIBHOTO

00CY)XIEHUS C I1e1aroroM.

Habmoienne HepaBHOMEPHOTO IBMKESHUS M OTIPEJISNICHHE €r0 OTJIMYMI OT pABHOMEPHOTO JIBH)KEHHMS
TI0CJIE TIPEBAPUTEIILHOTO OOCYXKIICHHUS C TIEJaroroM.

Pemenne THMOBBIX pacuéTHBIX 3a/1a4 B 1—2 NEWCTBHS C OMOPOW Ha ajlrOpUTM, MPEBApUTENHEHO
pa3o0paHHBIIl COBMECTHO C I€AaroroM Ha ONpeJiesIeHHe ITyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO

8 31ech u ganee NPUBOIUTCS PACIIMPEHHBIN NTEpeueHb Ta00PaTOPHBIX PAOOT U OIBITOB, H3 KOTOPOTO YUUTENb JIeaeT BBIOOP 10 CBOEMY YCMOTPEHHIO U C yYETOM CMHCKA 3KCIIEPUMEHTANbHBIX 3aJaHHH,
npemaraeMelx B pamkax OI'D o ¢usuke.
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Tena.
2. U3mepenue
JBHKCHHSI.
@dponmansnvie nadopamopHule pabomul u
onbimul
1. Ompenenenne  CKOPOCTH  PaBHOMEPHOTO
JBIKCHUS (IIApUKa B JKUAKOCTH, MOJEIH
ANEKTPHYECKOTO aBTOMOOMIIS H T. II.).
2. OnpeneneHre cpemHe CKOPOCTH
CKONBKECHMS Opycka WIM IIapuKa 110
HaKJIOHHOH IIOCKOCTH.

CKOpPOCTH  TPSAMOJMHEWHOTO

JBYKCHHS.
AHanu3 Ipy MOMOIIY TIeJarora rpaMKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IJIOTHOCTH (4 1)

SBnenue WHEPIIMH. 3axon uHepyuu.
Bzaumooeiicmeue men xax npuuuna uzmeHneHus
ckopocmu  Osudicenuss mei. Macca kak mepa
unepmuocmu mena. IlnotHocTs BemecTBa. Cgs3b
NIOMHOCHU C KOIUYeCmEOM MOAEKY1 8 eOuHuye
00véMma sewyecmea.

Hemoncmpayuu

1. HaGmroeHue sIBJICHUS HHEPIIHH.

2. HaGmroneHue M3MEHEHHS CKOPOCTH TIPH
B3aUMOJICICTBUU TeEJI.

3. CpaBHEHHE MacC 10 B3aUMO/ICUCTBHUIO TEJI.

OOBsiCHEHHE TIPU TOMOIIM TEXHOJOTHUCCKOW KapThl M MeIarora W MPOTHO3HPOBAHUE SBICHUM,
00YCJIOBJICHHBIX HHEPIIMEH, HAPUMEP: YTO MPOUCXOAUT IPU TOPMOKCHUHM WM PE3KOM MaHEBpE
aBTOMOOWJISA, MOYEeMYy HEBO3MOKHO MTHOBEHHO MPEKPATHTh JIBI)KEHUE HA BEJIOCHUIIEIE HIIU CaMOKaTe
UT. I

Habnronenne u 0a30BbIf aHAIW3 OMBITOB MOJA PYKOBOJCTBOM I€Jarora, JICMOHCTPHPYFOIIHX
U3MEHEHHE CKOPOCTH JIBUKEHUS Teja B pe3yJIbTaTe NeUCTBUS HA HETO APYrUX Tell.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEaroroM Ha OmpeelieHHe Macchl Tela, ero 00béMa U INIOTHOCTH.
Habnronenne u 0a30BbIii aHAIW3 OMBITOB IOJ PYKOBOJACTBOM I€Jarora, JISMOHCTPHPYFOLIHX
3aBUCHMOCTb U3MEHEHHMsI CKOPOCTH TeJla OT €ro Macchl NpU B3auMozeiicTBuu Tei. M3mepenne macchl
TeJa pa3IMYHBIMH CII0OCOOaMHU.

OmnpeneneHre COBMECTHO € IIEaroroM INIOTHOCTH TeJla B pe3yJIbTaTe U3MEPEHUS €ro MacChl M 00bEMa.

35




Cuna. Buanbl cni
(14 9)

Cuna Kak XapaKTepUCTHKA
B3auMojeiicTBusa Ten. Cuna ynpyrocTd M 3aKOH
T'yxa. H3zmepenue cunbl c noMowbio
ounamomempa. SIBIEHUE TATOTEHUs M CHIa
TsokecTd. Cuna mad)cecmu Ha Opyeux niaHemax
(MC). Bec mena. Heeecomocmo. ClnoxeHHE CHII,
HaIpaBJIEHHBIX o OZIHOI MIPSIMOM.
PaBroneiicTBytomas cun. Cuna mpenus. Tpenue
cKonboicenus u mpenue nokos. Tpenue 6 npupooe u
mexnuke (MC).

Jemoncmpayuu’

1. CnoxxeHue cuil, HalpaBJIEHHBIX IO OJHOM
MPSAMOIL.

2. [lemoncmpayuss  cunvl
PA3UYUHBIX MATNEPUATAX.

Dponmanvuvie nabopamopnvie pabdbomvt u

onvimel.

1. Onpenenenue MIOTHOCTH TBEPIOTO TENA.

2. OnbITBI, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh
pacTspkeHust  (nedopmannu) TOPYKHHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD
CIJIBI TPEHMS CKOJBXKEHHA OT Beca Tela U
XapakTepa CONPHUKACAIOIINXCSI TOBEPXHOCTEH.

ynpyeocmu  Ha

W3ydeHne COBMECTHO C IIEJaroroM B3auMoAeHCTBUS KaK IPUUUHBI H3MEHEHUS CKOPOCTH TeJa UITH €To
nedopmanuu.

Omnncanne Ha HAYaJIbHOM YPOBHE PEAIbHBIX CHTYaIMH B3aMMOICHCTBHA TEI C IOMOIIBIO MOJETEH, B
KOTOPBIX BBOJUTCS ITOHATHE U N300pasKCHNE CHIIBL.

W3yueHne mojx pyKOBOJACTBOM NEarora CHIBI YIPYTOCTH, 3aBHCUMOCTH CHIBI YHPYTOCTH OT
YIUTMHEHUS] pe3WHOBOTO MIHYPa WK IPYKUHEI (C IIOCTPOSHUEM IpaduKa).

AHanu3 ¢ onopou Ha AMJAKTUYECKUI MaTepuai o KOHTPOJIEM MeJarora NpakTUUECKUX CUTyaluH,
B KOTOPBIX HPOSABIAETCA ICHCTBHE CHIIBI yNPYTrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK JE€peBa
U 7p.).

AHanu3 ¢ onopoi Ha AMJAKTHYECKUM MaTepHall MO KOHTPOJIEM Iefarora CUTyalui, CBSI3aHHBIX C
SIBIICHUEM TSTOTEHUS.

[lonnmaHue c omopoil Ha CXeMbl NIPH IMOMOINM IeAarora OpOUTAJBHOIO JBMXKEHHUS IUIaHET C
HCIIOJb30BaHUEM SBJICHUSA TATOTEHUS U 3akoHa nHepiuu (MC — acTpoHOMIUS).

Wzmepenne Beca Tena ¢ nmoMolnpio nuHamomerpa. O00CHOBaHUE 3TOTO criocoba M3MEpeHHs Mociie
TIOBTOPEHUSI C TIEAAarOTOM.

Habmonenne sBIeHNS HEBECOMOCTH.

Habmonenue 3a 3KCIIepUMEHTAIBHBIM TIOJyYCHHEM IIPaBHJIa CIIOKCHUS CWJI, HAIIPaBJICHHBIX BIOJb
o/1HOM npsimoii. Onpesienenye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOIIEH CHIL.
W3ydenue noa pyKoBOACTBOM IeJjarora CHIbl TPEHUS CKOJBXKEHUS U CUIIBI TPEHUS TIOKOSL.
HccrnenoBanue ¢ omopoi Ha TEXHOJIOTHMUECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Teja
U CBOMCTB TPYIIMXCS IOBEPXHOCTEH.

Ba3oBeIii aHAINM3 ¢ OMOPOM Ha AWAAKTUYECKUH MaTepHal MOoJ KOHTPOJIEM IIefarora MpakTHYECKHX
CHUTyalMii, B KOTOPBIX MPOSBIAETCA ASHCTBHE CHIIBI TPEHHS, UCTIONB3YIOTCS CTIOCOOBI €€ YMEHBIICHHS
WIN yBeNWYeHUs (KaTaHME Ha JIbDKaX, KOHBKaX, TOPMOXKCHME aBTOMOOWIS, HCIIOIb30BaHUE
TIOJINTUITHAKOB, MJIaBaHUE BOJIHBIX JKUBOTHBIX U 1p.) (MC — Ouonorus).

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C II€J]ar0roM C UCIIOIb30BaHHEM (HOpMYJT AJIs pacuéTa CHIIbI TSXKECTH, CHITBI
YOPYTOCTH, CHIIBI TPEHUSI.

Pasnen 4. JlaBjieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB (21 1)

JlaBaenue.
Ilepenaua
JaBJIeHUsI
TBEPABIMHU
TeJlaMH,
SKMIKOCTSIMH U
razamiu (3 4)

Hasnenue. Cnocobwvl ymeHbuleHUsL U YEeIULeHUs.
Oasnenus. [lasnenue 2aza. 3asucumocmo
oasjenust 2asa om 00vEMA, memMnepamypbi.
Ilepeoaua oasnenusi meépovimu meaiamu,
arcuoxocmamu u eazamu. 3axon Ilackans.
ITnesmamuyeckue MautuHbl.

Jemoncmpayuu’

1.3aBHCHUMOCTD

TEMITePaTYPBbI.

JABJICHUA rasa oT

AHanu3 1 00BbsICHEHHE ¢ ONOPOI Ha JUJAKTUYECKUH MaTepral 1oJi KOHTPOJIEM I1e/1arora OIbITOB U
MIPAKTUIECKUX CUTYAIHii, B KOTOPBIX MPOSBISETCS CHJIA TaBICHUS.

ObocHOBaHME € OTIOPOIl HA TEXHOJIOTHYECKYTO KapTy MPH MOMOIIH ITeJ]arora Crioco00B YMEHBIICHUS 1
YBEJIMYEHUS JTaBICHUS.

W3ydenue o pyKOBOACTBOM Ie1arora 3aBUCMMOCTH JaBJICHUS ra3a oT 00bEMa U TeMIepaTypehl.
W3ydenue o1 pyKOBOACTBOM Ieiarora 0COOEHHOCTE! niepeiadyn JaBICHUS TBEPABIMHU TEIaMH,
KHUIKOCTAMU ¥ razamu. OOOCHOBaHKE Pe3yJIbTATOB ONBITOB OCOOCHHOCTSIMH CTPOCHHUS BEUIECTBA B
TBEPIOM, JKUAKOM H Ira3000pa3sHOM COCTOSHHAX MPEITI0KEHHBIMU (OPMYIHPOBKaMH.

Habimoenne 3a skcieprMEHTAIBHBIM JJ0Ka3aTeIbCTBOM 3aKoHa [lackais.
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2. Hepe)laqa JaBJICHUS ) KUJIKOCTBIO U I'a30M.

Pelienne THMOBBIX paC‘IéTHHX 3aJla4y B 1—2 ﬂeﬁCTBHﬂ C OHOPOﬁ Ha aJlrOpUTM, MPCABAPUTCIBHO
pa3o6paHHLn71 COBMCCTHO C I1€JaroroM Ha pacqéT JaBJICHUSA TBépZ[OFO TCa.

JlaBienne
KUAKOCTH (5 4)

3aBUCUMOCTD JIABJIECHHS KUIKOCTH OT TJTyOHHEI.
Tuopocmamuueckuii napaooxc. Coobwarouuecs
cocyoul. T'uopaenuueckue Mexanuzml.

JMemoncmpayuu’

1. CooOmatormumecst cocy/Ibl.

2. 'mpapaBnuueckuii mpecc.

HccnenoBaHue ¢ onopoit Ha TEXHOJIOTUUECKYIO KapTy MOJA PyKOBOACTBOM Iefarora 3aBUCHMOCTH
JaBJICHUS XKUJKOCTH OT ITyOUHBI OTPYKEHUS U IIIOTHOCTH XKHKOCTH.

HabGmonenue 1 HayanbHOE IIOHUMaHUE THAPOCTATHYECKOTO NapaoKca Ha OCHOBe 3akoHa [lackais.
W3yuyeHne cOBMECTHO € IEIaroroM COOOIIAIOIINXCS COCY/I0B.

Pemrenne THMOBBIX pacdy€THBIX 3a7ay B 1—2 neHCTBUA ¢ ONMOPOH Ha aIrOPUTM, NPEIBAPUTEIBLHO
pa3o0paHHBIIl COBMECTHO C MEaroroM Ha pacyér JaBJICHHS )KUAKOCTH.

Habmronerne 3a 00bsICHEHHEM TIPUHIHTIA AEHCTBHUS THAPABIMISCKOTO Mpecca.

AHanu3 M OOBSCHEHHWE C ONOpOW Ha JUIAKTUYECKHH MaTepuall MOJ KOHTPOJIEM IIeAarora
MIPAKTHICCKUX CUTYAIHid, JEMOHCTPUPYIOIINX MPOSBICHAE ABICHUS KUIKOCTH U 3aKoHa [lackas,
HaIpUMep IPOIIECCOB B OpraHU3Me IpH TITy0okoBogHOM HEIpstHUN (MC — Onomorus).

AtmocdepHoe
napJjenue (6 1)

Atmocdepa 3emin u atMochepHOe JaBiICHHE.
Tlpuuunel cywecmeosanus 8030YUHOU 0OONOYKU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocpeprozo 0aesneHus. 3asucumocmu
ammocgepHo2o  OagneHuss Om  8blCOMbl  HAO
yposuem  mopsa. Ilpubopwer  ons  usmepenus
ammocgepHo2o 0agieHus.

Jemoncmpayuu?®

1. [posBnenue neficTBus atmochepHOTO

JIaBJICHMSI.

HabGmonenue 3a skcrieprMEHTaNbHBIM 00HApYKEHHEM aTMOC(EPHOTO AaBJICHHUSI.

AHanu3 ¥ 00BACHEHHUE C OMOPO HA MTUAAKTUYCCKUN MaTepHall Mo/l KOHTPOJIEM IIe[arora OmbITOB U
MPAKTUYCCKUX CUTYAIIUil, CBI3aHHBIX C ICHCTBHEM aTMOC()EPHOT0 TaBJICHUS.

Habmronenue 3a 00bsICHEHHEM CYIIECTBOBaHHUS aTMOc(ephl Ha 3eMile H HEKOTOPBIX IIaHEeTaX MIIH e
OTCYTCTBUS Ha Apyrux mianerax u Jlyane (MC — reorpadmusi, acTpOHOMIS).

ba3oBoe MOHMMaHWE MPUYUH M3MECHEHHS IIOTHOCTH aTMOC(EphI C BHICOTOH U 3aBUCHMOCTHU
aTMoc(epHOTro IaBJICHHS OT BHICOTHI.

Pemenne THMOBBIX PAacUETHBIX 3a7a4 B 1—2 JEHCTBHSI C OMOPOM Ha ajJrOpUTM, MPEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEaroroM Ha pacyér aTMOC(hEepHOro AaBICHHSL.

W3yueHnune nox pyKOBOJICTBOM II€arora ycTpoicTsa GapoMeTpa-aHepoHIa.
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JleiicTBue

“KHIKOCTH H ra3za
HA NOrpyKEéHHOE
B HUX TeJ1o (7 4)

eticmsue srcuokocmu u 2a3a Ha NOZPYiCcéHHOe
6 Hux mejo. BrITankuBaromas (apXxuMenoBa) Cuia.

3axon Apxumeoa. Inasanue mei.
Bosoyxonnasanue.

JMemoncmpayuu’

1. 3aBHCUMOCTD  BBITQJIKMBAIOIIEH CHIJIBI OT

00péMa TOTpYXEHHOH dYacTH Tenma o

IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITIKUBAIOLIEH CHIIBI BeCy

BBITECHCHHOM KMIKOCTH.

3. YcnoBue 1maBaHusg T IIaBaHUE WA

MOTPY>KEHHWE Ted B 3aBUCUMOCTH  OT

COOTHOIIICHMS IIJIOTHOCTEH TeNa U )KHUIKOCTH.

@Dponmanshuvie nadopamopHvie padomvl U

onvimol.

1. UccrienoBanue 3aBHCHMOCTH Beca Tela B
Bo/ie OT 00BEMa MOTPYXKEHHOW B JKHUIKOCTH
YaCcTH Teaa.

2. Onpenenenue BEITAJIKHBAIONICH CHUIBI,
JNEHCTBYIOIIEH Ha TeNo, NOrpyXEHHOE B
JKHJIKOCTbD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIEH
CUJIBI, IEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT
MaccChl Teja.

4. OnBITEI, JOEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CUJBI, JEUCTBYIOLIEH Ha
TEJO B XHUIKOCTH, OT 00BEMA IOTPYKEHHOI B
JKHIKOCTh 4YacTH Tejla W OT INIOTHOCTH
JKHJIKOCTH.

5. KoncrpyupoBanue apeoMerpa HITH
KOHCTPYUPOBaHUE JIOJKU U ONpeJeseHue eé
rPy30M0IbEMHOCTH.

Habmonenue 3a 9KCIiepUMEHTaIbHBIM OOHAPYKCHHEM ACHCTBUS KHUIKOCTH M ra3a Ha HOTPYKEHHOE B
HUX TeJO.

OmnpeperneHue ¢ onopoil Ha TEXHOJOTHUECKYIO KapTy BBITAJIKUBAIOIIEH CHIIBL, NIEHCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B JKUAKOCTD.

Habmonenue 3a npoBeeHneM U 00CYKJICHHUE COBMECTHO C MEaroroM OMNBITOB, IEMOHCTPUPYIOLINX
3aBUCHMOCTb BBITAIKHUBAIOIIECH CUIIBI, ICHCTBYIOLIEH Ha TENO B XHUIKOCTH, OT 00bEMa NOrpyKEHHOM
B XKMJKOCTb YaCTH TeJIa ¥ OT INIOTHOCTH >KUIKOCTH.

HccnenoBanue moJi pyKoBOICTBOM IeJlarora 3aBUICHMOCTH Beca Tejla B BOJIE OT 00bEMa NOrpyKEHHOM
B )KHMJIKOCTb YaCTH TeJIa.

Pemenne THHOBBIX pacu€THBIX 3a7ad B 1—2 NeicTBUS ¢ OMOPOW Ha aNTOPUTM, HpPEABAPUTEIHHO
pa300paHHBII COBMECTHO € MEIaroroM Ha NPUMEHEHNE 3aKOHa ApXHMMeia M YCIOBHUS TIaBaHMS TEl.
KoHcTpynpoBaHue mpy MOMOIIM [EAArora apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U ONpPEIeICHHE
€€ Tpy30II0AbEMHOCTH.

Pa3nen S. PaGora u momHoCcTh. JHeprus (12 4)

Padora
M MOIIHOCTDH
Gy

Mexanunyeckas padora. MomHocTs

Ha6J’IIO,Z[€HI/IC 3a 3KCICPUMCHTAJIbHBIM OIPEACICHUEM MeXaHUYECKO pa6OTI)I CWJIbl TSXKCCTU TPU
nageHuu Tej1a W CUJIbl TPEHUA IIPpU PABHOMCPHOM IMNEPEMCHICHHWU TEJa 110 FOpH3OHTaJ’ILHOI7[
TIOBEPXHOCTH.

Ha6J’IIO,Z[€HI/IC 3a )ICMOHCT‘paIII/ICﬁ pacqéTa MOIIIHOCTH, pa3BI/IBa€M0ﬁ apu MOABbEME I10 JISCTHULIE.
Pemenne THUIOBBIX pacqéTme 3aJa4 B 1—2 ﬂeﬁCTBHH C OHOpOﬁ Ha aJIrOpUTM, MPEABAPUTCIBHO
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pa306paHHLII71 COBMCCTHO C II€JaroroM Ha pacqéT MEXaHHYECKOU pa6OTI)I 1 MOIIHOCTH.

IIpoctbie
MeXaHU3MBI (5 1)

[TpocThie MeXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS
IUNIOCKOCTb.  [Ipasuno  paenosecus  pwiuaza.
Ilpumenenue npasuna pasHoeecus pviiaca K
onoky. «3onomoe npasunoy mexanuku. KIIJ
IpPOCTBIX MeXaHW3MOB. IIpocTble MexaHU3MBI B
OBITY M TEXHUKE.

Jemoncmpayuu

1. ITpuMepbl IPOCTHIX MEXaHU3MOB.

Dponmanvuvie 1a60pamophvie padoml u
onvimol

1. Onpedenenue pabomer cunvl mpenus npu

PAGHOMEPHOM osudcenuu mena no

20pU30HMANLHOT NOBEPXHOCIIU.

2. Hccnedoeanue ycnoguii pagrnogecus puliaza.

3. Usmepenue KII maxnonnou niockocmu

(31eKMPOHHASL OeMOHCIPayus).

HauvanpHOe MOHMMAaHUE BBIUTPHINIA B CHIIC TIPOCTHIX MEXaHM3MOB Ha MPUMEPE phIyara, MmoIBUKHOTO
Y HETIOJIBUKHOTO OJIOKOB, HAKJIOHHOH MJIOCKOCTH.

HccrenoBanre COBMECTHO C MEArOTOM YCJIOBHSI PABHOBECHS phlyara.

OOGHapy KeHHe M0/1 PyKOBOJICTBOM II€Iarora ¢ omopoil Ha JUJAKTHYSCKUI MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX UHCTPYMEHTaX U MPHUCIOCOOJICHUSIX, HCIONB3yEMbIX B OBITY U TEXHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — 6uoorus).

HabnroneHue 3a 3KCIiepUMEHTATBHBIM JJOKa3aTeIbCTBOM PaBEHCTBA PaOOT MPU MPUMEHEHHUH MPOCTHIX
MEXaHH3MOB.

Omnpenenenue nox pykoBojacTBoMm neaarora KITJ{ HakmoHHON IIOCKOCTH.

Peienre TUMOBBIX pacu€THBIX 3a7a4 B 1—72 MEWCTBHS C OMOPOI HA AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIii COBMECTHO C MEAAaroroM Ha MPHMEHEHHUE MPaBUIIa PABHOBECHsS pbluara M Ha pacuéT
KIT.

MexaHnuueckasi
neprus (4 4)

Mexannueckass »Heprus. Kunemuueckas u
nomenyuanvnas depeus. llpespawenue 00H020
8UOA Mexanuyeckou dSHepeuu 6 Opyeou. 3aKoH
COXpaHEHHMs] SHEPT'HU B MEXaHHUKE.
®@poHTATbHBIE JJa00opaTOPHbIe PadoThI U
ONBITHI.

HabmnroneHue 3a sKkCiepUMEHTaIbHBIM OTIpeIeIeHHeM N3MEHEHHU KHHEeTUYEeCKON 1 MOTEeHIINAIbHON
SHEPruy Tejla IPU €r0 CKaThIBAHUU 110 HAKIIOHHOMN IUIOCKOCTH.

DopMyJIMPOBAHUE COBMECTHO C IIEJAroroM Ha OCHOBE UCCIIEI0BAaHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPTUU.

[IpencraBneHue npu NOMOLIM MeAarora rpaHul IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUHU.
Pemenne TUMOBBIX PAacUETHBIX 3a7a4 B 1—2 JEHCTBHSI C OMOPOM Ha ajJrOpUTM, MPEABAPUTEITHHO

1. Nzyuenue 3aK0HA coxpaHeHusi | Pa30OpaHHbIA COBMECTHO C IIEJArOrOM C HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS] SHEPTUH.
MEXaHUYECKONW JHEpruu (DIIEKTPOHHAS
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TemaTuueckuit
0JIOK, TEMBbI

OcHoBHoOe coaepkanue

OcHOBHBIE BUBI 1eSITEJIbHOCTH Y4AIMXCSI
(Ha ypoBHE y4eOHBIX JIeiicTBHUIA)

Pa3aen 6. TenJioBble siBjeHus (28 u)
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Ctpoenue
U CBOlicTBa
BewecTBa (7 u)

OcHogHule nonoJIceHus MONEKYAAPHO-
KUHemuyeckou meopuu CMmpOeHUus 6eujecmed.
Macca u pazmeper amomos u monexyn. Onvimul,
noomeepoicoarowjile  OCHOBHbIE — NOJOHCEHUS
MONEKYIAPHO-KUHETNUYECKOU MeOPUU.

Mogemu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO
cocTosiHuMM  BemectBa.  Kpucmanauueckue —u
amopgnvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmeti 1 mMEEPOLIX menl HA  OCHO8e
NONOJICEHUL MONEKYIAPHO-KUHEMUYLECKOU MeOpUU.
CMauMBaHUe u KanuniapHvie asienus. Tennogoe
pacuiupenue u cocamue.

Jemoncmpayuu’

1. HabmroneHre OpOyHOBCKOTO JIBIKCHUSL.

2. Habmronerne muddy3um.

3. Habnronenue  siBneHwit

KanMUIIPHBIX SBICHHUH.

4. HaGmoneHne TeIIoBOTo pacIIMpeHus TeL.

5. 3meHeHue naBileHUs rasa Ipu U3MEHEHUHU

00béMa U HarpeBaHUH MITH OXJIAKICHUH.

®dpoumansnsie 1adopamopHsvie padomsl u
onvimol.

1. OnBITEI 0 OOHAPYXKCHUIO NEHCTBUS CHII

CMadYMBaHUsA n

MOJIEKYJIIPHOTO MPUTSHKEHUS (vmu
ANIEKTPOHHAS IEMOHCTPAIIHS).

2. OmpITI  TIO  BBIPAIMBAHUIO  KPHCTAILIOB
MOBAPEHHOM COMM WK caxapa.

3. OmpITel 10 HAONIOOEHWIO  TEILUIOBOIO

pacliupeHusi Ta3oB, JKUIKOCTEH U TBEPABIX
TelL.

4. OmpenierieHue aBJICHUS BO3AyXa B OamioHe
HITIPHIIA.

5. OmBITE, JEMOHCTPHPYIONINE 3aBHCHMOCTH
JIaBJI€HUs] BO3IyXa OT ero ooObéMa U
HarpeBaHUs WU OXJIAXKICHHUS.

6. Ilposepka eunome3svl MUHENHOU 3A8UCUMOCTNU

ONUHbL cmonbuka JICUOKOCIIU 8
MEPMOMEMPUYECKOl mpyoxe om
memnepamypel.

HabnrozeHne U UHTEpIpETAIHs COBMECTHO C MEaroroM OIBITOB, CBUICTCILCTBYIONINX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHUU BEIIECTBA: OIBITHI C PACTBOPCHUEM Pa3IMYHBIX BEIECCTB B BOJIC.

PereHne THNOBBIX pacd€THBIX 3amad B 1—2 JCWCTBHUS C OMOPOW HAa AITOPHUTM, MPEIBAPHUTEIHLHO
Ppa300paHHBIN COBMECTHO C TIEIarOrOM IO OIICHUBAHHIO KOJIMYECTBA ATOMOB HIIH MOJICKYJI B ¢IMHUIIC
00bEMa BeIecTRa.

[IpencraBneHue Mpu MOMOIIU TIearora OPOYHOBCKOTO JBHIKCHHUS, SIBICHUS TUPPY3UU U pa3iuduii
MEX]Iy HUMH Ha OCHOBE TOJIOKCHUH MOJICKYJIIPHO-KHHETUIECKOM TEOPHU CTPOCHUS BEIICCTBA.
OOBsicHeHNE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JUIAKTHYECKUI MaTepHal OCHOBHBIX PasIMduil B
CTPOCHHHM Ta30B, JXKUAKOCTEH M TBEPABIX TEN C WCIONB30BAaHHEM TIOJOKEHUI MOJEKYISPHO-
KHHETHYECKON TEOPHUU CTPOCHISI BEIIECTBA.

[IpoBexeHue mox pyKOBOACTBOM II€Aarora OMBITOB MO BEIPAITUBAHHUIO KPUCTAJIOB IOBAPSHHOH COIH
WK caxapa.

[IpoBeneHne COBMECTHO C MENAroroM M 0ObsICHEHHE U3 TPEITI0KCHHOTO IIePEYHs BEIBOAOB OIBITOB,
JEMOHCTPHPYIOIINX KaIUIAPHBIC SIBICHUA U SIBIICHIUC CMauYNBAHS.

OOBsICHEHHUE € OMTOPOY Ha TEXHOIOTUIECKYIO KapTy O PYKOBOJCTBOM II€Jarora POy KalUIIPHBIX
SIBJICHUH JJIs1 TOCTYIUICHHUSI BOABI B opranu3m pactenuii (MC — Ouosorus).

HabnrogeHne onbITOB M0 HAOIIOACHHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, HKHUIKOCTEH 1 TBEPIBIX TE.
OOBsICHEHHE C OTIOPOil HAa TEXHOJIOTUYECKYIO KapTy MOJT PyKOBOJACTBOM I€1arora CoXpaHeHus o0bEma
TBEPBIX TeJI, TEKY4IECTH KUAKOCTH (B TOM YHCIIE, Pa3HULBI B TEKYUECTH IS pa3HBIX KHUIKOCTE),
JIaBJICHUS ra3a.

HabnroneHue 3a mMpoBeIGHUEM OITBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JaBICHUS BO3IyXa OT €ro
00béMa W HATPEBaHUS WM OXJAXKACHUSA, W MX OOBACHCHHE Ha OCHOBE aTOMHO-MOJCKYJISIPHOTO
YUCHUSI.

AHanu3 Ty TOMOIIH TIeJjarora ¢ OIMOpOi Ha TUAAKTUYECKUH MaTepHhal MPaKTUIECKUX CHTYaIlui,
CBSI3aHHBIX CO CBOWCTBaMH I'a30B, )KAAKOCTEH U TBEPABIX TEIl.
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TemioBbie
npoueccsl (21 v)

Temneparypa. Cesa3e  memnepamypul  co
CKOPOCMbIO MENI08020 OBUNCEHUS YACMUY.

Buytpennsas sHeprus. Cnocobwi uzmenenus
BHYmMpenHel — dHepeuu:  menionepeoavda U
cosepwenue pabomei. Buodei menionepedauu:

menﬂonpoeoéHocmb, KOHBEKYUsl, usjly4erue.
KommuectBo TCIIJIOTHI. VnenbHas

TETUIOEMKOCTH BEIIIECTRA. Tennoobmen u meniosoe

paesrHoeecue. YPGQHEHMQ mennioso20 banauca.
IInasnenue u omeepdeeaﬂue KpucmaiiudecKkux

eeujecme.  YjenbHas ~— TEIUIOTAa  IUIABJICHHUSL.
Iapoobpasosanue u xouwdencayus.. Hcnapenue
(MC). Kunenwe. VY nenbHas TeIIoTa

napooOpa3oBaHus. 3a6UCUMOCb MEMNEPamypbl

Kuneus om ammocgeprozo dagnenusl.
Brascnocme 6030yxa.

OHeprus  TOIUIMBA.  YIENWbHas  TeIUIoTa
CTOpaHusl.

Hpunyunvr pabomvl mennogvix Osucamerneil.
K1 menioeozo
ogueamens. Tennosvie oOsucamenu u 3awuma

oxpyaicaiougeti cpeovt (MC).

3axon coxpanenus u npespaujeHuss dHepaUU 8
mennosvix npoyeccax (MC).

Hemoncmpayuu’
I[TpaBuna u3MepeHust TeMIEpaTyphl.

1. Buasl Tennonepenayu.

2. OxJaXkieHue Ipu COBEPIICHUHN pabOTHI.

3. HarpeBanme mpu coBepiieHHH paboTHI
BHCIIIHHNMMU CUJIaMU.

4. CpaBHeHHE  TEIJIOEMKOCTEH  pa3NYHBIX
BEIIECTB.

5. Habmroierne KumeHwus.

6. Habmromerne  mocTOSHCTBA — TEMIEpaTyphl

[IpH TUIABJICHUH.
7. Mozenu TenioBbIX IBUTATENEH.
Dponmanvusie 1abopamophsvie padomol u
onpimbul.
1. HaOmonenne W3MCHEHUS  BHYTpPCHHEU
SHEPIHH TeJa B pe3yNbTaTe TeIUIONepeadn U
paboThI BHENTHUX CHIL.

OO0ocHOBaHKE MO MOATOTOBJICHHOMY aJrOPUTMY COBMECTHO C II€AAaroroM MpaBWl U3MEPEHUS
TEMIIEPATYPBHI.

CpaBHEHHE pa3INIHBIX CIIOCOOOB H3MEPEHUS U IIKAJ TEMITEPaTyPHL.

HabmroneHue 3a npoBeJeHUEM OIBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEH YHEPT U Tena B
pe3yJbTare TeIionepeiadu U paboThl BHEITHUX CHIL.

HaOmonenue 3a nmpoBeieHHEM OTBITOB, 00CY K/ICHHE TIPAKTUYECKUX CUTYalUH, JEMOHCTPUPYIOIINX
pa3iIu4HbIe BUJBI TEMIONEpeaayl: TeIIONPOBOAHOCTh, KOHBEKIUIO, U3TyUEeHHUE.

HccnenoBanue ¢ onmopoi Ha TEXHOJOTHUECKYIO KapTy MOJ PYKOBOJICTBOM Ie€arora siBJIeHHUs
TEeII000MeHa NPU CMENIMBAHUH XOJIOAHON U TOpsYel BOJIBL.

HabnroneHue ycTaHOBIIEHHSI TEINIOBOI'O PAaBHOBECHUS MEX Y ropsiueit U XOJIOAHOH BOJOM.
OmnpeneneHue Ipy MOMOIIM MeAarora KoJM4ecTBa TEIIOThHI, MOJTy4YeHHOTO BOJIOW PH TEII00OMEHE ¢
HarpeThiM METANIMYECKUM LIHJIMHAPOM.

Omnpepernenune 1o TabIHIIE YACTHHOMN TEIIIOEMKOCTH BEIIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C ONOPOH HAa alrOPUTM, NPEABAPUTEILHO
pa3o0paHHBIII COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BBIYUCICHHEM KOJMYECTBA TEIUIOTHl U
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Opu MOMOLIM IeJarora CUTyaluil NpPakKTHYECKOTO HCIOJNb30BaHUs TEIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHalioB, HampUMep B  IENAX  DHEProcOCpeKeHHs:  TEIDIOMU3OJIAIHS,
9HEProcOeperaroIIne KPBIIIi, TSPMOAKKYMYIISATOPHI H T. 1.

HaOnronerne sBeHnit HCIapeHUs 1 KOHACHCAIIHH.

Hab6moienne 3a nccieioBaHUEM Ipoliecca HCIapeHns pasInuHbIX KUIKOCTEH.

OOBsCHEHNE 110 ANTOPUTMY COBMECTHO € TI€JIar0TOM SIBJICHUH HCIIapeHNsI M KOHACHCAIINH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHSI.

Habmronenue u 00bCHEHHE ITpoliecca KUIICHHS, B TOM YHCIIE 3aBUCIMOCTH TEMIIEPaTyphl KHIIEHUS OT
JIaBJICHUSL.

OrmpezierneHre IO TaOIUIE OTHOCHUTENHEHOM BIAXKHOCTH BO3-IyXa.

Habronerne mporiecca TaBIIeHHsT KPUCTAILTIYECKOTO BEIIECTBA, HAIPUMED, JIBA.

CpaBHeHHe MO IUIaHY NpU I[OMOILM [eJarora MpoLECCOB IUIaBICHUS KPUCTAJIUIMYECKUX Tell
1 pa3MsATYeHIs IPH HArpeBaHUU aMOP(HBIX TelL.

OmnpenerneHue Mo TabIUIle YAeIbHON TEIUIOTHI TUIAaBICHUS JIb/a.

OOBsiCHEHHE IO CXeMe MociIe 00CY)KICHHS C TIeJaroroM SIBICHUH IIABICHUS M KPUCTAUTU3AINK Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHSI.

Pemenune TUMOBBIX pacyE€THBIX 3ama4 B 1—2 JEWCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
Ppa300paHHBIIl COBMECTHO C ITEIarOTOM, CBS3aHHBIX C BRIYMCICHHEM KOJIMYECTBA TEIIOTHI B IIPOIIECcax
TETUIOTIepEauH IPH IJIABIICHUH U KPUCTAJUIM3ALNH, HCIIAPEHUH ¥ KOHACHCAIHH.

AHanu3 npu MOMOIIM NeJarora ¢ onopol Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
NPUMEHEHUSI SIBJICHUN IUIABJICHHUS U KPUCTAUIM3allMM, HANpUMep, MOIy4YeHHE CBEPXUHUCTHIX
MaTepuaoB, CoJeBas Ipesika u JIp.

AHanu3 Ipy TTOMOIIH Tle1arora padoTsl ¥ 00BSCHEHNE IPUHINIIA ISHCTBHS TETIIIOBOTO JBUTATENS.
Brruncnenue KonudecTBa TEMIOTH, BBIACISIONIETOCS IIPU CTOPAHUH PA3JINYHBIX BUIOB TOIUINBA, U
KIIJ] nBurarens.
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2. UccnenoBanue sBICHHS TEILUIOOOMEHA MpH
CMELIMBaHUM XOJOJHOM U ropsiueld BOABI.

3. Onpedenenue Konuuecmea menaiomul,
NOYUEeHHO020 6000L Npu Mmeniooomene ¢
Hazpemuvlm MemaiIudecKum YUIuHOpoM.

4. Onpedenenue  yoerbHOU — MENIOEMKOCU

seujecmaa.

. UccnenoBanue mporecca ucnapeHus..

6. OmpeneneHrie  OTHOCHUTEIBHON BIIAYKHOCTH
BO3/yXa.

7. Onpedenerue yOenbHOU Meni0omvl NAAGNEHU
od.

W

OOcyXeHne COBMECTHO C IEAaroroM AKOJOTHYECKHUX MOCIEICTBHH HMCIOJIB30BaHUS JBUraTeseit
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApo3IeKTpocTaHnuil (MC — 3KoIoTHS, XUMUS).

Pa3nen 7. DjiekTpuyecKue U MAarHUTHbIE siBJieHus (37 1)

DJIeKTpUYecKue
3apsabl.
3apsiskeHHbIE
Tesa U UX
B3alMO/eliCTBHE
(7 9)

Onexmpusayus men. [IBa poja 3JIEKTPHUECKUX
3apsA0B. BsaumopeiicTBue 3apshKEHHBIX — Tedl.
3axon Kynona (3asucumocmuo cunvl
83AUMOOEUCMBUS 3APANHCEHHBIX Mel OM GeTUYUHDI
3apsA008 U paccmosanUs MerHcoy meiamu,).

DneKTpuiecKoe ToJie. Hanpsiocénnocmo

anexmpuyeckozo noas. Ipunwyun cynepnozuyuu
NEKMPUYECKUX nojetl (Ha KaueCmeeHHOM YPOGHe).

Hocumenu INEKMPUYECKUX 3apA00s.
Onemenmapnwiii INEKMPUYECKULL 3aps0.
Cmpoenue amoma. ITpoBOTHUKY U AUINEKTPUKH.
3aK0oH COXpaHEHUs JIEKTPHUUECKOTO 3apsia.

Jemoncmpayuu?®

1. Dnexrpuzauus Te.

2. JlBa poma DIEKTPUYECKHX 3apsioB |

B3aMMOJICHCTBHE 3aPSDKEHHBIX Tell.

3. YCTpoHCTBO U AeCTBUE MIEKTPOCKONA.

4. DnexrpocTaTudyecKas UHIYKIIMS.

5. 3aK0H COXpaHEHUS IEKTPUIESCKUX 3apsI0B.

Dponmanvusie 1abopamophsvie padomol u
onupimbol.

1. OnbITH IO HAOTIOEHUIO DIIEKTPU3AIIUH TEI

WHIIYKLIUEH U IPU CONPUKOCHOBEHUH.

HabmnroneHue 3a poBeACHUEM OIBITOB II0 3JIEKTPU3AILUH TEJ IPU CONPUKOCHOBEHUH U MHIYKLIUECH.
HabGmonenue u o0bsICHEHHE € ONOPOit Ha MIAKTUUECKHI MaTeprail B3auMOACHCTBUS OTHOUMEHHO
1 Pa3HOMMEHHO 3apsDKEHHBIX Tell.

OOBsCHEHHUE PU TOMOIIH [IEIarora MPHUHITUIA ISHCTBUS JICKTPOCKOTIA.

OOBsicHEHHE COBMECTHO C II€ZIarOrOM SIBICHUH 3JIEKTPU3alMU MPU CONPHKOCHOBEHUH TEN U
MHAYKIUEN ¢ HCIOIB30BAHUEM 3HAHUN O HOCUTENSIX 3IEKTPUUECKHX 3apsA0B B BELIECTBE.
PacriosHaBaHne M OOBSICHEHHE IO CXEME COBMECTHO C II€aroroM SIBJICHHH 3IIEKTPH3ALIH
B OBCEJHEBHOM KHU3HH.

HaGitonenne u 00bsICHEHUE C ONOPOH HA TEXHOJIOTUUECKYIO KapTy OMBITOB, WITIOCTPUPYIOLIMX 3aKOH
COXPaHEHHUS DJIEKTPUUECKOTO 3apsaa.

HabmrogeHne oIpITOB 10 MOJICINPOBAHHIO CUIIOBBIX JIMHU 3JIEKTPUIECKOTO HOJIS.

HccnenoBanue 1moJ pyKOBOACTBOM I€AArora JEMCTBUS 2JIEKTPUUECKOIO IOJI1 HAa IPOBOIAHUKU U
JUDJIEKTPUKU
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IMocTosiHHBIIH
JJIeKTpUYeCKU i
ToK (17 4)

DneKTpudecKuil ToK. Ycnosus cywecmeosanus
anexmpuyecko2o moka. VICTOUHUKY MOCTOSHHOTO
ToKa. J[efiCTBHA 3JIEKTPUYECKOT0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE). JAeKMPUHecKuti mox
8 AHCUOKOCMAX U 2A3AX.

PaGora W MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
3axon [icoyna—J/lenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu 8 Ovimy.
Onexrpudeckas 1enb. Crina Toka. DIeKTPUIECKOe
HanpspkeHne.  CONpOTHBIIGHHE  MPOBOJHHKA.
Yoenvroe conpomuenenue gewjecmsa. 3akon Oma

UL ydacTka menw. [locnmemoBarenpHOE U
napajuiebHOe COEIMHEHNE MIPOBOHUKOB.
Kopomxoe 3amvixanue.

JMemoncmpayuu’

1. IIpoBOAHUKY U JUIIEKTPUKH.

2. MopenupoBaHue CHJIOBBIX JIMHANA

3JIEKTPUYECKOTO TOJIA.
. ICTOYHUKY TTOCTOSIHHOTO TOKA.
. JIeWCTBUSI 3JIEKTPUUECKOTO TOKA.
. DNEKTPUUECKUN TOK B KHUJIKOCTH.
. 'a30Bblii pazpsa.
. I3mMepenue CHIIbl TOKa aMIIepMETPOM.
. 3MepeHue 351eKTpUuecKOro HanpsKeHUs
BOJIETMETPOM.
9. PeocraT u Mara3uH CONpOTUBIECHUI.
Dponmanvuvie 1ad60pamophvie padomovl u
OnbIMbL.

031N LD W

.HCCJ’IC,Z[OB&HI/Ie HGﬁCTBI/I?[ QJICKTPHUYICCKOI'O ITOJIs Ha

TIPOBOAHUKHU U TUDJICKTPUKH.

.Cbopxka u poBepka pabOThI AIEKTPUIESCKON TIeTTH

IIOCTOSIHHOT'O TOKaA.

.M3mepenue u peryn1upoBaHue CUIIbI TOKA.
. I3amepenne u peryanpoBaHne HaIPsHKCHHMS.
Hccneoosanue 3agucumocmu cuibl mokd, uoyujezo

uyepe3z  pesucmop, om  conpomusneHus
pe3ucmopa u HanpAXCceHus..
.Onvimei,  OemMoOHCmMpupyiowue  3a8UCUMOCHb

INEKMPUUECKO20 CONPOMUBTEHUSL NPOBOOHUKA
om e20 OnUHbL, NAOWAOU NONEPEUHO20 CEeYeHUs.

HabnroneHue pa3iuyHbIX BUAOB ACHCTBHS IICKTPUICCKOTO TOKA M 00OHAPYKEHHE COBMECTHO C
MeJIaroroM 3TUX BUJIOB JACHCTBUS B MOBCEAHEBHON KHU3HU.

COopka 1o cxeMe U UCTIBITAHUE MOJ] KOHTPOJIEM TIeIarora 3JeKTPHUUCCKOM ISTTH MOCTOSHHOTO TOKA.
HabmroneHue 3a [eMOHCTpalei H3MEPEHHS CHITbI TOKA aMIICPMETPOM.

Habmronerne 3a meMOHCTpanyeil I3MEpeHHS AIEKTPHYECKOTO HAIPSHKEHHS BOIBTMETPOM.
IIpoBeneHue u OOBSICHCHUE IPH IMOMOIIU YYHUTENS OIBITOB, JEMOHCTPHPYIONINX 3aBUCHMOCTB
SJIEKTPUYECKOTO COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAW MOTEPEYHOr0 CEUeHUs U
MaTepuana.

Habnronenue 3a JEMOHCTpAIMEl HMCCIICOBAHUS 3aBHCHMOCTH CHIIBI TOKA, MPOTEKAMOIIETO Yepes
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HATIPSHKEHHUS Ha PE3UCTOPE.

BazoBbie npeacTaBieHNs O MpaBMiIaxX CIOKEHHS HANPSHKCHUH MPH MOCIECOBATEIIEHOM COCIMHEHUH
IIBYX PE3UCTOPOB.

BazoBbie peacTaBieHUs O MPAaBUJIAX IS CHIIBI TOKA MIPH MapaJIeTbHOM COSTHHEHUN PE3UCTOPOB.
HabmroneHne neMOHCTpaIiH TeIarora 0 CUTyalysax IMOCIeI0BaTeIbHOTO H TapaIeIbHOTO
COCIMHEHM IPOBOIHUKOB B JOMAIITHUX MJICKTPUICCKHAX CETSX.

Permenne THMOBBIX pacd€THRIX 3a1ad B 1—2 ACWCTBHS C OMOPOW HA AITOPHUTM, MPEIBApUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEAaroroM C HCIONh30BaHHEM 3akoHa Oma u Qopmyn pacuéra
JMEKTPUYECKOTO  COMPOTHBIIGHUS TPU MOCIEJOBAaTEIIbHOM Y  TAapajuIeIbHOM — COEAWHEHHUU
MPOBOJHUKOB.

OmnpeneneHue C ONOpPOM Ha TEXHOJOTHMUYECKYIO KapTy IO PYKOBOJICTBOM Iiejarora paOoThI
3EKTPUUYECKOT0 TOKA, MPOTEKAIOIIET0 Yepe3 Pe3UcTop.

OmnpenesneHue ¢ OMOPOil Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOJCTBOM IeJarora MOIIIHOCTH
ANIEKTPUUECKOTO TOKa, BBIZIETISIEMON Ha Pe3UCTOpE.
Habmronenue 3a ncciiegoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HAaNpsDKEHHS Ha HEH.
OmnpenesneHue ¢ OOpoi Ha TEXHOJIOTHYECKYIO KapTy Mo pykoBoacTBoM nenarora KII/I Harpesarens.
HabnroneHue 3a uccieroBaHreM IPpeoOpa30BaHUs SHEPTHH MIPH OABEME Ipy3a IEKTPOIBUTATEIICM.
OO0BsICHEHHE TTOCIIE PACCYKIICHHS C TIEJaroroM U COCTAaBJICHHUE IUTAHA-KOHCIICKTa yCTPOHCTBA U
TIPUHITUITA EUCTBUS TOMAIIHUX AJIEKTPOHATPEBATEILHBIX TPHOOPOB.

OOBsICHEHHE TTOCIIE PAcCyKICHHUS C TIEIaroroM U COCTaBJICHHE IIaHA-KOHCIIEKTa IIPHYUH KOPOTKOTO
3aMBIKaHHS U MIPUHINTA JEHCTBUS TUIABKUAX MPEIOXPaHUTEICH.

Pemienne TUNOBBIX pacy€THBIX 3a4a4 B 1—2 NeMCTBHSI C OMOPOH Ha ajJrOpuUTM, NMPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TEIaroroM ¢ UCToIb30BaHueM 3akoHa [xoyms—IJleHna.

Ha6H}O}I€HI/Ie BO3HUKHOBECHUA SJICKTPUYCCKOI'O TOKA B )KUAKOCTH.
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u mamepuand.

dlposepra npasuna crodcenus HanpadlceHuti npu
nocned08amenbHOM coeOuneHuu 08yx
pe3ucmopos.

dlposepxa npasuna Ons  cunel  moxka  npu
NapanienbHOM cOeOUHeHUU Pe3UCTOPOS.

.Onpenenenne pabOTBHl  INEKTPUUECKOTO  TOKA,
WYILIETO Yepe3 Pe3nucTop.

0. OmnpeneneHue MOIIHOCTU 3MEKTPUIECKOTO TOKA,
BBIACIIIEMOM Ha PE3UCTOPE.

1. HccnenoBaHme 3aBHCUMOCTH  CHJIBI  TOKa,
UAYIIETO Yepe3 JaMIIOUKY, OT HaNpsOHKCHUs Ha
HEl.

2. Onpeoenenue KII/] nacpesamens.
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MarHuTHbI€
siBjaeHus (6 1)

ITocTossnHbIE MaruuThl. B3aumonelicteue
IMOCTOSTHHBIX MarHuToB. Mazcnumnoe nosne.
Maenumnoe none 3emnu u e2o 3navenue 0s
arcusHu Ha 3emae. Onvim Opcmeoda. Maenummoe
noJe snekmpuuecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmsue
MAZHUMHO20 NOJISL HA NPOBOOHUK C TMOKOM.
Dnexmpoosueamens ROCMOIHHOZO0 MOKA.
Hcnonvsosanue anekmpoosucamernetl 8
MEXHUYECKUX YCIMPOUCMBAX U HA MPAHCHOPME.
Hemoncmpayuu’
1. B3aumojielicTBrE TOCTOSIHHBIX MArHUTOB.
2. MonenupoBanue HEBO3MOXKHOCTH
pazziesneHus MoJII0COB MarHura.
3. MoaenupoBaHue MAarHUTHBIX
MOCTOSSHHBIX MarHUTOB.
4. OmbIT Opcrena.
5. MarauurtHoe 1moJie Toka. DJIeKTPOMAarHuT.
6. JleficTBMe MarHUTHOTO TIOJISI HA IPOBOJHUK C
TOKOM.
7. DneKTpoABUraTeb NOCTOSHHOIO TOKA.
Dponmanvuvie 1ad6opamophvie padomol u
OnbIMbL.

ToJieh

.I/ICCHeHOBaHI/IC MAarHuTHOT O B3aHMOHeﬁCTBHﬂ
IIOCTOSIHHBIX MAarHUTOB.
.I/I3yqu1/1e MAarHuTHOTO T10JI1 IIOCTOSTHHBIX

MAardmToB IIPpH UX 06'I)eI[I/IHeHI/II/I " pas3JaCiICHNU.

JMccnenoBanue nelcTBUS ANEKTPUUECKOTO TOKA HA

MAarHUTHYIO CTPEJIKY.

.OHLITLI, JACMOHCTPHUPYIOMINE 3aBUCUMOCTb CHJIbI

B3aPIMOHeI>‘ICTBPI${ KaTylmKd ¢ TOKOM U MarHuTa
OT CWJIbI TOKA U HAIIPpAaBJICHUA TOKA B KAaTYIIKEC.

JM3ydyenne peHCTBUST MarHUTHOrO TMONS Ha
MIPOBOJIHUK C TOKOM.

Konecmpyuposanue u usyuenue  pabomol
INIEKMPOOBUSAMEIIAL.

JM3mepenune KITIJ 3JIEKTPOABUTaTENbHON
YCTaHOBKH.

HccnenoBanue moa pyKOBOJICTBOM II€arora MarHUTHOTO B3aNMOZECHCTBHUS TOCTOSTHHBIX MarHUTOB.
W3zyuenune ¢ onopoii Ha TEXHOJIOTHIECKYIO KapTy MO PyKOBOJCTBOM HEJarora MarHUTHOTO MOJIA
MIOCTOSTHHBIX MarHUTOB IPU UX 00BEIMHEHNH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OIIBITOB IO BU3YaIU3alUH OIS IOCTOSTHHBIX MAarHUTOB.

W3yuenne o pyKoBOJCTBOM IEarora sSiBICHUS HAMarHMIMBAHUS BEIIECTBA.

HccnenoBanne COBMECTHO C IEAAroroM ACHCTBUS MJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
HaOmonenne 3a mpoBeEHHUEM ONBITOB, AEMOHCTPUPYIONIMX 3aBHCUMOCTH CHJIBI B3aHMOJECHCTBHS
KaTYIIKHA C TOKOM ¥ MarHuTa OT CHJIBI M HalIPaBJICHUS TOKA B KaTYIIIKE.

AHanu3 npHu NOMOIIM Mefarora CUTyalui MPaKTU4YeCKOro MPUMEHEHHUs 3NEeKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHUX YCTPOMCTBAX, HPOMBIIIJICHHOCTH, ME/IUIIMHE).

W3ydenue c onopoit Ha TEXHOJIOTHYECKYI0 KapTy IO pyKOBOACTBOM IeJjarora AeHCTBHsI MATHUTHOTO
T10JIA Ha MPOBOAHUK C TOKOM.

W3zyuenne c onopoii Ha IUAAKTHYECKUI MaTeprall ASHCTBHUS IICKTPOABUI ATENS.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHO yCTaHOBKH.

BazoBble npencTaBieHus O pa3IMuHbIX IPUMEHEHUSX AJIEKTPOABUIaTENeH (TpaHCIIOPT, OBITOBBIE
yCTpOICTBa U Ap.).
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DJIeKTPOMArHUT
Hasi HHAYKIUSA
(CR))

Onvimol Dapades. Henenue
anekmpomazhumnol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwvi NOIYYeHUs.

9neKmpuyecKkol SHepeuy. DINEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX MICTOYHUKAX YHEPTHUML
JMemoncmpayuu’
1. VlccnenoBanue sIBICHUS 3JICKTPOMATrHUTHON
WH]TYKIIWW.
2. Onsitel Papagnes.
3. 3aBUCHMOCTb HAIPABICHUS UHAYKIIUOHHOTO
TOKa OT YCJIOBHM €r0 BO3HUKHOBEHHUS.

4. DNeKTpOreHepaTop MOCTOSIHHOTO TOKA.

®dponmansnsle 1adopamopHbvle padbomul u

onvimel.

1. OmnpITBl 1O WCCICIOBAHUIO  SBICHUS
JIEKTPOMATrHUTHOM WHAYKITUH: UCCIICTOBaHHE
W3MEHCHHN 3HA4YCHHWS W  HAIpPaBJICHUS
WHIYKIIMOHHOTO TOKA.

HpOBeI[eHI/IC COBMECTHO C II€AaroroM OITBITOB ITO UCCICIOBAHHIO SABJICHUA BHGKTpOMaFHI/ITHOﬁ
WHIOYKOUHW: UCCIICAOBAHNE W3MCHEHHUM 3HAYCHUS U HarpasJICHUS NHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 1)
TemaTnueckuii OcHoBHoOe coiep;kaHue OcHOBHBIE BUABI 1eSITEJIbHOCTH YYALIMXCS
0J10K, TeMa (Ha ypoBHe y4eOHBbIX el CTBUII)

Pa3gen 8. Mexannueckue siBjenus (40 u)
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Mexannueckoe
JBHKEHHE

H CIOCO0BI €ro
onucanus (10 u)

MexaHuueckoe JBIDKEHHE. MatepuanbHas
touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHHYeCKOTro  JABIDKCHHA.  PaBHOMepHOe
NpsMOJUHENHOE [BUXEHUE. Hepagnomeprnoe
npamonunelinoe  oOsudcenue.  CpemHsas  u
MEHOBEHHAs. cKOpocmb mena npu
HEePABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe
npAMONUHEUHOe osudiceHue. CBobomHoe

nanerue. Onvimoi I anues.
Pasnomepnoe Oeuodicenue no OKpysCHOCHU.
Ilepuoo u uwacmoma obpawenus. Jluneiinaa u
yenosas ckopocmu. Llenmpocmpemumenvroe
YCKOpeHue.
Jemoncmpayuu
1. HaOntoneHne MeXaHHYECKOTO JIBHXKEHUS
Tela OTHOCUTENIFHO PAa3HBIX Tell OTCUETa.

2. CpaBHeHHE ITyTel U TPACKTOPHH JBIDKCHUS
OIHOTO M TOTO € TeJla OTHOCHTEIHHO
Pa3HBIX TeJ OTCUETA.

3. UsMepeHHE  CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBM)KCHUS.

5. Habnronenne  NBWKEHUS — Telna o
OKPY>KHOCTH.

6. Habnronenne MEXaHWYECKHX  SIBJIICHHH,
MIPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPDHOM W

YCKOPEHHOM  JBIKCHHU
kabuHeTa Qpu3nKH.

Dponmanvuvie nadbopamopuvie padomvl u

onvimel.

1. Koncmpyupoeanue mpaxma 015 pazeona u
OanbHellue20  PaGHOMEPHO20 — OBUIICEHUs.
wapuka ujiu menescKu.

2. Onpenenenue cpenHei CKOPOCTH
CKOJIBXKCHHUA 6pyc1<a NI JOBUMKCHUS
LIapUKA [10 HAKJIIOHHOW IUIOCKOCTH.

3. Ompenenenue  yCKOpEHHs — Tena
PaBHOYCKOPEHHOM JIBHKCHUH 10

OTHOCHUTCJIBHO

pu

AHanu3 ¢ IOMOIIBIO ITeIarora U 00CYkKICHHE PA3TUYHBIX IPUMEPOB MEXaHUUECKOTO JIBIKCHHS.
OO6cyXneHre COBMECTHO € TIEIaroroM IpaHUIl IPUMEHIMOCTH MOJIETH «MaTepHaibHas TOUKAY.
Omnmcanue mocie 00CyXICHUS C IEAaroroM MEXaHMIeCKOT0 IBIKCHHUS Pa3INIHBIMHU CIIOCOOaMU
(ypaBHenue, Tabnnma, rpaduk).

AHanmu3 TOA  pPYKOBOJACTBOM  Iefarora
OTHOCHUTEJIbHOCTh MEXaHUUECKOIO JIBUKCHHUS.
HaOnroeHne MeXaHMYECKOTO BMXKEHUS TeIa OTHOCUTEIBHO PA3HBIX TN OTCUETA.

CpaBHEHHE TyTeH U TPACKTOPHHA IBIKEHUS C OIIOPOI Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOIACTBOM
reaarora OJTHOTO ¥ TOT'O K€ TeJla OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

AHanu3 ¢ TOMOIIBIO TTefjarora Tekcra ['anmnes 00 OTHOCHTEIBHOCTH ABIKCHHUS; BBIITOJIHEHHE 3aIaHUH
0 TEKCTY (CMBICIIOBOE UTEHHE).

[pocretimue BeMuCICHAS IO 00pa3Ily CpeaHEH CKOPOCTH CKOJBKEHUS OpyCKa MU IBIKCHHUS IaprKa
10 HaKJIOHHOM TUIOCKOCTH.

AHanuz u 00CyXICHHE C OTOPOIl Ha TEXHOJIOTHUECKYIO KapTy MOJ PYKOBOACTBOM II€[arora Crioco0oB
MPUOIMKEHHOTO OIIpeIe/ICHHIsI MTHOBEHHOI CKOPOCTH.

OmnpezeneHue nocjue paccykAeHHs C IeJaroroM 1o cxeMe CKOpOCTH PaBHOMEPHOTO JIBI)KEHUS (IIapuka
B KHUJAKOCTH, MOJIENIU DJIEKTPUIECKOTO aBTOMOOWIIS U T. 1I.).

OmnpezeneHre COBMECTHO C MEAAroroM ITyTH, MPOWICHHOTO 3a JaHHBIA NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 1Mo rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O IBUYKCHUS OT BPEMCHHU.

HauanbHble npesicTaBieHE O MPUHITUIAX ASHCTBUSA IPHOOPOB, U3MEPSIOIUX CKOPOCTH (CIIHIOMETPOB).
[Ipocreiitue BhIYMCIEHUST MO 00pa3ily MyTH U CKOPOCTH TPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBIKEHUH TeJa.

OmnpezneneHre COBMECTHO C MEAaroroM MpoHIeHHOTO ITyTH M YCKOPEHUs JIBIDKEHIHS Tella 1Mo TpapuKy
3aBUCHUMOCTH CKOPOCTH PABHOYCKOPEHHOT'O MPSIMOJMHENHOr0 JBMKEHUSI T€a OT BPEMEHHU.
OrnpeneneHue ¢ NOMOILBIO Nearora yCKOpeHus! Teja pu paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHON
IJIOCKOCTH.

WzmepeHne 1mo cxeme IMoCie PacCyXICHHUs C IMMEAaroroM IMeprHoja M 4YacTOTHI OOpalleHHs Teja Io
OKpPY>KHOCTH.

OmnpeneneHre HaxXOXKACHUS I0J] PyKOBOACTBOM II€arora CKOPOCTH PaBHOMEPHOTO ABIKCHMS Tela
IO OKPY>KHOCTH.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IPEJABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TI€JaroroM Ha OMNpeIeNieHHne KHHEMAaTHYeCKHX XapaKTEePHCTHK
MEXaHHYECKOTO JBYKEHUS PA3INIHBIX BHIOB.

Pacnio3naBanue u npuOIIKEHHOE ONMMCAHKE IO 00pa3Ily Mociie 00CYKACHUS C EIaroroM pa3IndHbIX
BUZIOB MEXaHMYECKOTO JIBIDKCHHS B MPHPOJC M TEXHUKE (HA MpUMepax CBOOOTHO MAJalONIMX Ted,
JIBIDKEHUS )KUBOTHBIX, HEOSCHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U [Ip.).

JKU3HCHHBIX chyauHﬁ, B  KOTOPBIX  IPOABJIACTCA
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HAKJIOHHOM IUIOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTH IIYyTH  OT
BPEMEHH IIPH paBHOYCKOPECHHOM JBIDKCHUH
0e3 Ha4aIbHOM CKOPOCTH.

5. Ilposepka 2Unomesvl: ecau npu
PABHOYCKOPEHHOM 08udICeHUU be3
HA4anbHOU CKOPOCMU NYMU OMHOCAMCS KAK
psio HeuémHblx yucer, mo
coomseemcmayoujue NpOMedHCYmKU
8pemeHU 0OUHAKOBYI.

B3aumopaeiictBue
Ted (20 v)

IlepBriii 3akoH Helorona. Bropoit 3akoH
Hetotona. Tperuit 3akoH HeroTtoHa. [lpunyun
Cynepnosuyuu cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNA MPEHUS CKONIbIICEHUS, CULA MPEHUsL NOKOS,
opyaue udbl mpeHus.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuscenue nnanem eoxpye Coanya (MC).
Ilepsas kocmuueckasa ckopocms. Hesecomocmo
u nepezpy3Ku.

PaBHoBecue MaTepHanbHOM TOYKH.
Abcomomuo  meépdoe  meno.  Paenosecue
meépoozo  mena ¢  3AKPEnJéHHOU  OCbI0
spaujenusi. MOMeHT cuitbl. []enmp mscecmu.

Jemoncmpayuu

1. 3aBUCHMOCTB YCKOPEHUS TeNa OT MacChI

TeJla U JEHCTBYIOLEH HAa HETO CHUJIBI.

2. HaGmromeHne  paBEHCTBA  CHUI

B3aMMOJICHCTBUH TEIL.
3. 3MeHeHMe Beca Tena Ipu yCKOPEHHOM
JIBHKEHHH.
®@DpoHTATbHBIE JIa00paTOpPHbIE padoTHI U
ONBITHI.

pu

1. UccrnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIB)KCHHUA oT CHIJIBI HOpPMaJIbHOT'O
JIaBIICHS.
2. Onpenenenne  Kod(h(UIIMEHTA  TPEHHSA
CKOJIBYKECHHSI.

Habnronenue u o0Cy>KIeHHE COBMECTHO C TEIaroroM OIBITOB C JIBIDKCHHEM Tella IPH YMEHBIICHUH
BJIMSHUS IPYTUX TEN, NPEMATCTBYOUIUX IBUKEHUIO.

AHanu3 Mo cXeMe IOocie pacCyKIEHHUs ¢ MeJaroroM Tekcra ['amuies ¢ ONHMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, 00OCHOBBIBAIOIICTO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH MO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre mMoJ PyKOBOJCTBOM IeIarora BO3MOXKHOCTH BBHITIOJTHEHHUS 3aKOHA HHEPIUU B Pa3IMIHBIX
cUCTEMax OTCYETA.

Habnronenne m oOcyXIOeHHEe COBMECTHO C TIEaroroM MEXaHHMUYECKUX SBICHUH, MPOMCXOIAINX B
cucreMe orcuéra «Tenexkay mpu e€ paBHO-MEPHOM U YCKOPEHHOM JBIDKEHUH OTHOCHUTEIFHO KaOnHeTa
¢usukn.

JleHcTBUS C BEKTOpaMU CHUJI: BBIIIOJIHEHHE 3aJJaHUH 110 CII0)KEHUIO U BBIUUTAHUIO BEKTOPOB.
HaOnromenne 3a TpoBEIEHWEM OIBITOB, JAEMOHCTPHPYIOIIMX 3aBUCHMOCTh YCKOPEHHS Tela OT
MPUIOKEHHON K HEMY CHJIBI U MacChl TeNa.

AHanu3 1 00BSCHEHHE C OTIOPOI Ha TEXHOJIOTUYECKYIO KapTy I10J] PyKOBOACTBOM Ielarora sBIEeHUi ¢
HCIOJIb30BaHUEM BTOPOro 3akoHa HproToHa.

Pemenne THUNOBBIX pacu€THBIX 3a1ad B |—2 AeiCTBUA C OMOPOW Ha ajJrOPUTM, MPEABAPUTEIHHO
pa30o0paHHBIl COBMECTHO C IEJaroroM C MCIOJIB30BaHMEM BTOPOro 3akoHa HproToHa M mpaBmia
CJIOKEHUS CUIL.

OmnpezeneHne COBMECTHO € MEAAaroroM ,KECTKOCTH NPy KHHBL.

AHanu3 cuTyanuil ¢ ONOpPOM Ha TEXHOJOTMYECKYIO0 KapTy MOJ PyKOBOACTBOM I€IAarora, B KOTOPBIX
HaOMoat0TCs yrpyrue aedopMaliy, 1 X 0ObsICHEHHE ¢ CIIOIb30BaHUEM 3aKoHa ['yka.

Pewenue TUMOBBIX pacu€THBIX 3adady B 1—2 AeiicTBUS ¢ OMOPOM Ha alrOpUTM, NPEABAPUTEILHO
pa3o0paHHBII COBMECTHO C I€/IaroroM ¢ UCIOJIb30BaHNEM 3aKoHa ['yka.

HccnenoBanue npu NOMOIIN MEAarora 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBbKEHHSI OT CHIIBI HOPMaJILHOTO
nasieHnsi. CoBMeCTHOE 00Cy K/IeHHE Pe3yIbTaTOB HCCIIEIOBAHMS.

OmnpezneneHne o1 KOHTPOJIEM ITeAarora ¢ Ormopoi Ha KOHCTIIEKT KO3 (HUIIEHTa TPEHUS CKOJIBKEHUS.
W3Mmepenue ¢ MOMOIIBIO NIEAArora CUIIbl TPEHUSI IOKOSI.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 JEHCTBHS C OMOPO HA aNTOPHUTM, MPEIBAPUTEIHLHO
pa300paHHBII COBMECTHO C TIEIarOTOM C HCIIOIB30BAHNEM (OPMYIIBI IS CHIIBI TPEHUS CKOJIBKCHHUS.
AHanu3 Mo cxeMme Iocje pacCy)XIOCHHs IeJarora O IBW)KCHHH Tel TOJIBKO TOJA NEHCTBHEM CHIIBI
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3. OmnpeneneHne >xECTKOCTH IPYKUHBL.

TSKECTH — CBOOOTHOTO TaJICHUSL.
OOBsICHEHHE TI0JT PyKOBOJICTBOM IIe/Iarora He3aBUCUMOCTH YCKOPEHUsI CBOOOIHOTO TMa/IeHHsI OT MacChl
Tena.

O1eHKa COBMECTHO C TIEJarOroM BEJIMYMHBI CHJIBI TATOTCHUS, ISHCTBYIONICH MEXK Ty ABYMS TeIIaMHU (IUIst
Pa3HBIX Macc).

AHanu3 ¢ omopodl Ha MUNAKTUYECKUN MaTepuall JBHXKCHHS HEOCCHBIX TEJN MOJ NEHCTBUEM CHIIBI
TATOTCHHUS (C UCTIOIE30BAHUEM JIOTIOJHUTEIEHBIX HCTOYHHKOB HH(DOPMAITUH).

Pentenue THMOBBIX pacuyéTHBIX 3ajad B 1—2 JCUCTBHUS C OMOPOIl Ha alTOPUTM, IPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C MEJaroroM ¢ UCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTCHHS U (POPMYJIBI
JUTS pacdyéra CHJIbI TSDKECTH.

Habumoienue u 00CykIeHHE C MOMOIIBIO eJ[arora ONbITOB 110 H3MEHEHHIO Beca TeNa MPH YCKOPESHHOM
JIBDKCHHU.

AHanu3 ¢ MOMOIIBIO Me/Iarora yCIOBUi BOZHUKHOBEHHUSI HEBECOMOCTH U TIEPErPy3KH.

PerieHre THMOBBIX Pacu€THBIX 3a7a4 B 1—2 AEHCTBUS C OMOPOIl HA ANTOPUTM, MPEIBAPUTEIHLHO
pa300paHHbIil COBMECTHO C EIaroroM Ha OIpeJielIeHHe Beca Tella B Pa3IMYHbIX yCIOBUSIX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTUYECKYIO KapTy MOJ PYKOBOJCTBOM Ie[arora CWj, JCHCTBYIOIIUX Ha
TEJIO, TIOKOsIIIeeCs Ha OIope.

OmnpeneneHye ¢ IOMOIIBIO NIeJIarora NEeHTpa TSHKECTH Pa3IUuYHbIX Tl
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3aKoHBI
COXpaHeHus
(10 v)

Umnynsc  Tenma.  Hzmenenue  umnynbca.
Hmnynve cunvl. 3aKOH COXPAHCHUS HMITYJIBCA.
PeaktuBHOe asmwxkenue (MC).

Mexanunueckas pabora ¥ MOIIHOCTh. PaboTa
CHI TsDKeCTH, ynpyeocmu, mpenus. C6a3b
oHepeuu u pabomol. lloTeHIMANbHAs SHEPTUSL
TeNa, TOAHSATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeus cocamou NPYHCUHBL.
Kunernueckas 3HEprusl. Teopema o
KUuHemu4eckoli 9Hepeuu. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu
1. Tlepemaua mmiynbca MpU B3aUMOACHCTBUU

TeIL.

2. TlpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHE MMITyJIbca IPH HEYTIPYTOM
B3aMMOJICHCTBHH.

4. CoxpaHEHHE UMITyJIbca IIPH a0COIIOTHO
YIPYIOM B3aUMOJECHCTBUHU.

5. HaGnroneHue peakTUBHOTO JBIKEHHS.

6. CoxpaHeHHE MEXaHWYECKOH IHepTuH Ipu
CcBOOOTHOM TIaJICHUH.

7. CoxpaHeHHEe MEXaHUYECKOW SHEPTUH MTPU
JBHKCHHHU TCJIA IO I[eﬁCTBHeM IPY>KUHBI.
Dponmanvuvie 1ad6opamophvie padomovl u

onvimel.

1. Omnpenenenne pabOTBI CHIBI TPEHUS TIPH
paBHOMEPHOM  JBIDKEHMHM  Tela IO
FOpH3OHTaJ’IBHOI71 TMMOBEPXHOCTH.

2. Ompenenenue paboTHI CHIIBI YIPYTOCTH IPH
noaséMe  Tpy3a €  HCIOJIb30BaHUEM
HCIIOABHUXXHOT'O U IMOJABHXKHOI'O OJIOKOB.

3. W3yuenwe 3aKOHA COXpaHEHHS SHEPTUU.

SHEPTHU TIpH

HaGmonenue u o0Cyx/ieHre ¢ OMOIIBIO MeJlarora ObITOB, IEMOHCTPUPYIOLIHNX Tepeady UMITyIbca
IPY B3aUMOJAEHCTBUH TEJ, 3aKOH COXPAHEHHs HMITyJbca INPHU aOCOMIOTHO YNPYroM M HEYIPyroM
B3aUMOJIEUCTBHUH TEI.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpY)KaroIlei JKU3HH C MCIOJIb30BaHUEM 3aKOHa
COXpaHECHMs UMITYJIbCA.

Pacno3snaBanue ¢ Omopoil Ha TEXHOJOIMYECKYI0 KapTy IIOJ PYyKOBOJICTBOM IE€[arora sBICHHS
PEaKTUBHOTO ABWXEHUS B IIprpoJe U TexHuke (MC — Ouomnorus).

IIpuMmeHeHHEe COBMECTHO € IIENAaroroM 3aKOHAa COXPAHEHUs HUMILyJbca Ul pacuéra pe3ysbTaToB
B3aUMOJIelicTBUA Tenl (HAa MpUMepax HEYNpyroro B3aMMOJEHCTBUSA, YIPYIOro LEHTPAIBHOTO
B3aUMO-JICHCTBHS IByX OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPHIX HEMO-BH)KHO).

Pemenne TUMOBBIX pacy€THBIX 3a1a4 B 2—3 JEHMCTBUSA C ONOPOH Ha alrOpUTM, MpPeIBApUTEIBHO
pa300paHHbBII COBMECTHO C MEaroroM ¢ MCHOIb30BaHNEM 3aKOHA COXPAHECHUS NMITYJIbCA.
OmnpeneneHre ¢ OMOPOH HA AWAAKTHYECKUH MaTepHan padOThl CHIIBI YHPYTOCTH IPH MOIBEME Ipy3a
C MCTIOJIb30BAHNEM HEMOABHKHOTO U ITOJBIKHOTO OJIOKOB.

H3mepeHne COBMECTHO € IEJArOrOM MOLIHOCTH.

H3mepeHne ¢ MOMOIIBIO TIeAarora NOTeHIMAIbHON SHEPTHN YIIPYTO Ae(hOPMUPOBAHHOM IPYKUHBI.
W3mepeHue COBMECTHO € NIEAArOroM KUHETUUECKOHM HEPTUHU TeJla 10 JUIMHE TOPMO3HOTO IIyTH.
HaGumonenue 3a sKcriepiMEHTaNbHBIM CPAaBHEHUEM W3MEHEHHMS TIOTEHIIMAIBHON M KHHETHYECKOM
9HEPruil Tena Mpu ABUKEHUU 110 HAKJIOHHOH INIOCKOCTH.

HaGmonenue 3a 3KCIIEpUMEHTAIbHONW MPOBEPKOW 3aKOHA COXPAaHEHUS! MEXaHWYECKOW SHEPTUH IMpH
CBOOOIHOM NaJICHUH.

IIpumeHeHre Ha HavalbHOM YPOBHE, C ONOPOM HAa IUAAKTUYECKHM MaTepuall 3aKOHA COXpPaHEHMs
MEXaHUYECKOW PHEPTUu JUIsl pacyéTa NOTCHIMAIBHON U KHHETHYECKOM SHEpruil Tena.

Pemenne TUNOBBIX pacu€THBIX 3afad B 1—2 HEHCTBUS C OMOPOH HAa aNrOPUTM, HMpPEIBApUTEIBHO
Ppa3o0paHHbBI COBMECTHO C MEJIATOTOM C UCTIOIb30BaHMEM 3aKOHA COXPAaHEHHSI MEXaHMYECKON SHEPTUH.

Paznen 9. Mexannyeckue koJied0aHusi ¥ BOJHBI (15 u)
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MexaHu4ecKkue
KoJiedanus (7 4)

Konebatenbnoe  nBwkenne.  OCHOBHBIE
XapaKTEePUCTUKU KOJIeOaHW: MepHoll, 4acToTa,
aMIIUTyAa. Mamemamuueckuil U NPYHCUHHBIL

masmuuky.  Ilpespawenue  sHepeuu  npu

KonebamenbHOM OBUINCEHUL.

3aryxaromme KoiicOaHus. BwIHYXIeHHBIC

KoJjicOanus. Pe3oHaHc.

Hemoncmpayuu’

1. HaGmronenue KoJieOaHuii  Texn moJI
JNEHCTBHEM  CHJIBI  TSOKECTH W CHJIBI
YIPYTOCTH.

2. Habmonenne konebaHuii Tpy3a HA HUTH U
HA TIPYXKHUHE.

3. HabmoneHne BBIHY)KACHHBIX KOJcOaHUNA U
pe3oHaHca.

Dponmanshvie nadbopamopHsie padomvl U

onvimol.

l. OnpeneneHrie  4YacTOTBI W TIEPHOAA
KOJIEOaHUI MaTEMAaTHYECKOTO MasTHHKA.

2. OmpeneneHre  4YacTOTBI W IIEPHOAA
KOJe0aHUH TPYKWHHOTO MAasTHUKA (WIIH
ANEKTPOHHAS JEMOHCTPAIIHS).

3. UccnenoBanne  3aBUCUMOCTH  TIepUOJia
KoJie0aHui MOBEIIEHHOTO K HUTH TPy3a OT
JUIMHBI HUTH.

4. UccnenoBanne  3aBUCUMOCTH  TIepUOJIa
KojeOaHui TPYKMHHOTO MAasiTHUKA OT
MacChl rpy3a (wm SJIEKTPOHHAS
JICMOHCTPAIIUS ).

5. [IpoBepka HE3aBUCHUMOCTH neprosia
KoJIeOaHUH! Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpy3a.

6. OnbITHl, TEMOHCTPUPYIOUINE 3aBUCUMOCTh

nepuoja KoJeOaHui MPYXUHHOTO
MaATHUKAa OT Macchl Ipy3a U KECTKOCTH
MPY>KUHBI.

7. U3mepenue YCKOpEHUs CBOOOHOTO
IIaACHUA (I/IJ'[I/I OJICKTPOHHAasA
JIEMOHCTpAIIHS).

HaGmonenue kosieb0aHuil Mo NEHCTBHEM CHJI TSDKECTH M YIPYTOCTH M OOHapy>KeHHE MPU MOMOIIN
nejarora NoA0OHBIX KoJieOaHUI B OKPYKaIOIIEM MHUpE.

AHanu3 COBMECTHO C II€ZIaroroM KojaeOaHuii rpy3a Ha HUTH U Ha IpykuHe. OnpeeneHne 1o aaropuTMy
YacTOTHI KOIEOaHNH MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB.

HaGmonenue u 00bsicCHEHNE C TIOMOILBIO TIejarora siBJICHUs pe30HaHca.

HccnenoBanne ¢ omopod Ha ajdroOpUTM, NPEABAPHTEIHHO Pa30OpaHHBIH COBMECTHO C IIEAarorom,
3aBHCHMOCTH NIEPHO/ia KOIEOAHUH OABEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.

ITpoBepka ¢ onopoi Ha TEXHOIOTHYECKYIO KapTy MO PyKOBOJACTBOM IE€IArora He3aBUCUMOCTH ITEPHOAA
KosiebaHui rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChl rpy3a.

HaGmonenue u o0Cy/JeHUe 101 PYKOBOJICTBOM II€Aarora OInbITOB, AEMOHCTPUPYIOIIUX 3aBUCHMOCTb
nepuoja kojae0aHuH NpyKUHHOTO MAasTHUKA OT MaccChl Ipy3a U KECTKOCTU MPY>KUHBL.

IIpuMeHeHre ¢ TOMOIIBIO Melarora MaTeMaTHYECKOr0 U MPYKHUHHOTO MasTHUKOB B KaueCTBEe Mojienei
JUISL OIIMCaHMs KOJIeOaHUi B OKpY KaloIeM MUpe.

Pemenne TUNOBBIX pacu€THBIX 3amad B |—2 AeicTBUA C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa300paHHBINl COBMECTHO C MEJaroroM, CBA3aHHBIX C BBIUMCIIEHHEM WM OLIEHKOM 4acTOTHI (IepHoja)
KoJe0aHui
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MexaHu4ecKHe
BOJIHBI. 3BYK
84)

Mexanuueckue BOJIHBL. CaoiicTBa
MEXaHUYECKHX BOJIH. Ipoodonvhuie u
nonepeunvie 60.IHbl. [{NUHa 0IHbL U CKOPOCMb €€
pacnpocmpanenusi. Mexanuueckue 8oaHbl 8
meépoom meine, celicmuueckue 6onnvl (MC).

3ByK. [ pomrocmb 368yKa U GblcOmMA MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

JMemoncmpayuu’

1. PacnpoctpaneHue
MOMEePEYHBIX BOJIH.

2. HabGmrojeHue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YacTOTHI.

3. AkycTuueckuil pe3oHaHC.

TIIPOAOJIBHBIX u

OOHapy»eHHEe U aHaJIM3 C TIOMOILBIO I1e/1arora BOJHOBBIX SBICHUH B OKPY’KarOLIeM MHpE.
HaGumozienue COBMECTHO C IEAaroroM pacipoCTpaHEHHs MPOJOJIBHBIX W ITONEPEYHBIX BOJH (Ha
MOJIETIN) U OOHAPY>KEeHHE aHAJIOTMYHBIX BUIOB BOJIH B IPUPOJIE (3BYK, BOJSIHBIC BOJIHBI).

Beruncienue B 1—2 neiicTBHS € OIOPOYH Ha ajrOPUTM, IPEIBAPUTEIBHO Pa300OpaHHbIH COBMECTHO C
MeIaroroM JUIMHBI BOJHBI U CKOPOCTH PacpOCTPaHEHHs 3ByKOBBIX BOJIH.

Habnronenue 3a SKCHEpPUMEHTANBHBIM ONPENEICHHEM TIPAaHML YaCTOTHI CIIBIIUMBIX 3BYKOBBIX
KOJIeOaHHH.

HabnroneHue 3aBHCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCTIOIb30BaHUEM MY3BIKAIBHBIX
HHCTPYMEHTOB).

Habnronenue n 00bsicCHEHHE C TIOMOLIBIO IIeAarora sBIeHHs aKyCTHYSCKOT0 pe30-HaHca.

YTeHne COBMECTHO C IIEAaroroM OPUTHHAIBHOIO TEKCTa, MOCBAIIEHHOTO HCIOIb30BAHUIO 3BYKa (N
yABTPa3ByKa) B TEXHUKE (IXOJOKAIHS, YIBTPA3ByK B MEAUIIMHE U [IP.); BHITOJHEHUE 3a1aHUH 110 TEKCTY
(CcMBICTIOBOE UTEHHE)

Paspnen 10. DinekTpoMarHuTHOE 10J1e M 3J1eKTPOMATHUTHBbIE BOJHBI (8 1)

DJIEKTPOMArHUT
Hoe ToJie

M 3JIEKTPOMATrHH
THBIE BOJIHBI
(CR))

DNEKTPOMArHUTHOE ToJte.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmesa
INEKMPOMASHUMHBIX 60IH. Ulxana
INEKMPOMAcHUMHBIX ~ 60aH.  Hcnonvsosanue

INIEKMPOMACHUMHBIX 60JIH 0151 COMOBOIL C853U.

DJeKTpOMarHuTHas mpupoja CBETA.
CkopocTb cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu’

1. CpoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Dponmanvuvie 1ad60pamophvie padomol u
onvimel.
1. I3yyeHue CBOWCTB  AJIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIHIO MOOMIJIBHOTO TeslehoHa.

[MocTpoeHHe MPOCTBIX PACCYKACHHIA HA OCHOBE MOJArOTOBICHHBIX BBIPAXKEHHUH, 0OOCHOBBIBAIOIIUX
B3aMMOCBA3b DJICKTPUIECKOT0 1 MArHuTHOI'O MHOJIEH.

HaGumionenue 3a SKCepUMEHTAIBHBIM N3yYEHHUEM CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH (B TOM YHCIE C
MOMOIIBI0 MOOUIIBHOTO TenedoHa).

AHaJu3 ¢ MOMOIIIBIO ITEAarora PeHTTEHOBCKUX CHUMKOB 4€7I0BEYECKOT0 OpraHu3Ma.

AHaHI/I3 COBMCCTHO C I€JaroroM T€KCTOB, ONMUCBIBAIOMINX ITPOABJICHUA DJICKTPOMArHUTHOTO U3JIyYCHU S
B IIPUPO/IE: )KUBBIE OPTaHNU3MBI, H3Ty4eHHUs] HEOECHBIX TeJ (CMBICIIOBOE YTCHHUE).

Pacrnio3HaBaHue U aHAIU3 PA3IUYHBIX IPUMEHEHHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOJACTBOM I1€/1arora.

Peuienrie THUMOBBIX PAacuETHBIX 3a7a4 B 1—2 JAeiCTBUSI C OMOPO# HA AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEAArOroM ¢ UCIOIb30BaHuEM (OPMYII JUIsSi CKOPOCTH AIIEKTPOMATHUTHBIX
BOJIH, JIIMHBI BOJIHBI M YaCTOTHI CBETA.

Pazpnen 11. CBeroBble siBiaeHus (15 1)

52




3akoHbI
pacnpocTpaHeHn
11 cBeTa (6 4)

JlyueBast mMomens cBera. McTouHMKM cBeTa.
IIpsamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynsr. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
[Ipenomiuenue cBera. 3aKOH MPETOMICHHS
cseta. [lonnoe 6nympenHee ompasicenue ceema.
Hcnonvzoeanue nonnozo enympenHezo
OMPadceHus 6 ONMUYECKUX Cemo8o0ax.

JMemoncmpayuu’

1. IIpssMonnHENHOE paclpOCTpaHEHHUE CBETA.

2. OTpaxkeHue CBETA.

3. [Nomy4yenne n300pakeHUI B IDIOCKOM,

BOTHYTOM U BBIITyKJIOM 3€pKaJax.

4. IIpenomiieHue cBera.

5. OnTH4ecKuii CBETOBO/I.

Dponmanvuvie 1a60pamophvie padomvl u
onvimel.

1. UccnenoBanue 3aBHCHUMOCTH yria
OTp@)XEHUsI CBETOBOIO Jyda OT YIia
aaCHus.

2. 3ydyeHne XapakTepUCTUK H300paXKeHUs
IpeIMeTa B IJIOCKOM 3epKalle.

3. UccrnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJya
TIaJICHNs] Ha TPAHHILE «BO3YX—CTEKIIO».

HaOnrogenue OMBITOB, NEMOHCTPUPYIOIIMX SIBICHUEC NPSIMOIUHEHHOIO pAaCIpPOCTPAaHCHHS CBETa
(BO3HHKHOBEHHE TEHH U TOyTEHHN), U UX HHTEPIIPETAIHS C HCIIOJIH30BAHUEM TTOHATHS CBETOBOTO JIydYa.
OOBsACHEHHE U MOICTHPOBAHKE TIOCIE PACCYKACHUS C IEJaroroM I0 CXEME CONHEYHOT'O W JIYHHOTO
3aTMEHUI.

UccnenoBanue ¢ onopoi Ha TEXHOJOTHUUYECKYI0 KapTy N0/ PyKOBOACTBOM I€Jarora 3aBUCUMOCTH yria
OTPa)KEHMsI CBETOBOTO JIy4a OT yIJia aJCHHUs.

W3ydenue ¢ mOMOIIBIO TIeIarora CBOMCTB H300paKEeHUs B IIOCKOM 3epKaJie.

Habnronenue 1 00bsICHEHIE COBMECTHO C TIEIar0TOM OITBITOB IO TIOTYYEHHIO H300payKeHH B BOTHYTOM
1 BBHIITYKJIOM 3epKaniax. HabmogeHne u 00bsicCHeHHIE TIOCIIE PacCyKICHMUS C IIEaroroM Mo CXeMe OITBITOB
10 MPEJIOMJICHUIO CBETa HA FPaHUIIE Pa3iIUYHBIX CPEJd, B TOM YKCIIE€ ONBITOB C MOJHBIM BHYTPEHHUM
OTPaKEHUEM.

UccnenoBanue mox pyKOBOJCTBOM Ilefarora 3aBUCHUMOCTH YIjla MPENOMJIEHHUS OT yIjla MHaJeHUs
CBETOBOIO JIy4a Ha TPaHULE «BO3LyX—CTEKIIOM».

Pacno3znaBanue ¢ MOMOLIbIO MeNarora SIBJICHUN OTpa)KEHUsI U MPEIOMIICHHsI CBETa B MOBCEIHEBHOM
JKU3HU. AHAIU3 U 00BSICHEHHE COBMECTHO C TIEIarOrOM SIBJICHHUSI ONITUYECKOTO MUPAXKa.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUA C ONOPOM Ha alIrOpUTM, IMpeaBapUTENIbLHO
pa3o0paHHBI COBMECTHO C MEJJaroroM C MCIOJIb30BAaHUEM 3aKOHOB OTPAKEHHS U MIPETOMIICHUS CBETA.

JInn3bl
U ONTHYeCKHe
npuodops (6 u)

Jlunza. Xon nydeir B mmH3e. Onmuueckas

cucmema  omoannapama, MuKpockona u
meneckona (MC). [Inaz kaxk onmuueckas
cucmema. bnuzopykocme u darvnozoprkocme.
Jemoncmpayuu’

1. Xon mydeii B coOMparoImeit JIuH3e.

2. Xox iydeii B pacCcenBarOIIEeH JIMH3E.

3. [Tonmy4enue n300paKeHUH C TOMOIIBIO
JIUH3.

4. TpuHuUn JICUCTBUS
MHKPOCKOIIA U TeJIeCKOna.

5. Mogaenb riasa.

Dponmanshvie 1adopamopuvle padomol u

¢oroanmapara,

[TorydeHnre o KOHTPOJIEM Tiearora H300paKeHUH ¢ TOMOIIBIO COOMPAIOIIEH 1 pacCenBarOIIEH JINH3.
OmnpeneneHre ¢ OMOPOi Ha allrOPUTM pa3pabOTaHHOTO COBMECTHO C MEAaroroM poKyCHOIro pacCTOsIHUS
Y ONITUYECKOM CHITBI COOMPAIOINEH JIMH3HI.

AHanu3 COBMECTHO C TIeJJaroroM YCTPOMCTBA U MPUHIIHIIA JSHCTBUSA HEKOTOPBIX ONITHYECKUX TIPHOOPOB:
(otoanmapara, MUKpockomna, Teieckona (MC — OHONOTHS, aCTPOHOMHUST).

AHanu3 ¢ omopoil Ha TEXHOJIOTUYECKYIO KapTy MOl PYKOBOJCTBOM IIeJarora sIBIICHHUH OJIM30PyKOCTH H
JAITbHO30PKOCTH, IpUHIHIA JaeicTBrsS 09k0B (MC — Ounomnorus).
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onvimel.
1. [Tony4yenne w300pakeHUH C IMOMOIIBIO
coOuparomiet JINH3HL.
2. Onpenenenre (GOKYCHOTO PACCTOSHHUA U
ONTHYECKOH CHIIBI COOMPAIOIEH JIMH3BI (MK
9JIEKTPOHHAS IEMOHCTPALIHS).

Pa3no:xkenne
0eJIoro cBeTa
B criekTp (3 4)

Pasnoocenue  benoco ceema 6 cnexkmp.
Onvimur Hotomona. Cnodicenue cnekmpanbHbix
yeemog. [ucnepcus ceema.

Jemoncmpayuu’

1. PaznoxxeHune 6eroro cBeTa B CIICKTP.

2. [loyyeHue 0eoro cBeTa MpHU CIOKEHUU

CBETa Pa3HbIX LIBETOB.

@Dponmansrsle 1abopamopHvie padbomol u
onvimbol.

1. OnbITHl 1O pa3foOXKEHUIO OeNoro ceera B

CIIEKTD.
2. OnbITH IO BOCHPHUATHIO I[BETA MPEIMETOB
IpH WX HAONIONCHWM 4Yepe3 IIBETOBBIC

(UITBTPHL

Habnronenne COBMECTHO € IIEIar0roM I0 Pa3iosKeHUIO OeI0ro CBETa B CIEKTD.

Habnronenue u o0bsicHeHHE Ha 6a30BOM YPOBHE I10J] PyKOBOACTBOM IIEIarora OIBITOB IO TOIYYCHHIO
0eoro cBeTa IpH CIIOKESHUU CBETA Pa3HBIX IIBETOB.

[TpoBeneHue 1 0OBSICHEHUE IO PYKOBOJCTBOM IEarora OMbITOB MO BOCIIPUATHIO IIBETA NIPESIMETOB
TIPY MX HAOJFOJICHUH Yepe3 IBETOBBIC (PUIBTPHI (IIBETHBIC OUYKH).

Pa3nen 12. KBanroBble siBiieHusi (17 4)

Hcnyckanue

U NOTJIONIeHue
CBeTa aTOMOM
CR))

Onwvimui Pezepghopoa v nimanerapHasi MoJeb
aroma. Mopnens atoma bopa. Hcnyckanue u
noznowenue  ceema  amomom.  Keanmol.
Jlunetivamoie cnekmpeoi.

OO6cykaeHne ¢ TOMOIIBIO MeAarora ey onbIToB Pesepdop/ia mo uccie0BaHnio aTOMOB, BELIBIDKEHUE
THIIOTE3 O BO3MOJKHBIX PE3yJbTaTax OIMBITOB B 3aBUCHMOCTH OT IPEATOJIaraeéMoro CTPOCHHUS aTOMOB,
(hopmynrpoBaHUe BHIBOJOB U3 PE3YIBTATOB OIMBITOB.

OO6cyxIeHre ¢ OIopod Ha TEXHOJOTHYECKYI0 KapTy IMOJA PYKOBOACTBOM Iearora NpOTHBOPEYHH
TUTaHETapHOU MOJIETH aTOMa U OCHOBAHUH JIJIsl THIIOTE3bl bopa 0 cTallmoHapHBIX OpOUTAX AIEKTPOHOB.
Habnromenne COBMECTHO C MEAAroroM CIDIOMIHBIX M JIMHEHYATHIX CHEKTPOB M3IYUYCHHS Pa3ITHIHBIX
BerecTB. OOBSICHEHHE C ONOPOH Ha AMJAKTHUYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITYICHNUS.

Ctpoenue
aTOMHOTO si/Ipa
(6 1)

PagnoakTuBHOCTE. Anbgha-, bema- u eamma-
U3TYYeHusl. CrpoeHre  aTOMHOTO  sIpa.
Hyxnonnas moodenv amomnozo saopa. Mzomonai.
Paouoaxmusnvie npespawenusl. Ilepuoo
noaypacnada amomuwix soep.

Jemoncmpayuu

1. CrieKTpbI U3IyYeHUS ¥ TOTIIOMICHHS.

OOcyxIeHne COBMECTHO C IIEJAaroroM BO3MOKHBIX THIIOTE3 O MOJIEJISIX CTPOEHHUS SApa.

Onpeznenenue Mo cxeMme ¢ UCHOIb30BaHUEM METOAMYECKOr0 MaTepuaa Moj PyKOBOACTBOM Iefarora
cocTaBa sJep IO 33JaHHBIM MAaCCOBBIM M 3apsIOBBIM UHCIAM U 110 INOJIOKEHHUIO B MEPUOJUYECKOM
cucreme 31eMeHToB (MC — xumust).

AHanu3s ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJ PyKOBOACTBOM IEarora M3MEHEeHUs COCTaBa sapa
¥ €r0 MOJIOXKEeHNs B IEPUOJHYECKOil cHeTeMe npH | -paguoakTuBHOCTH (MC — Xumus).
WccnenoBanue ¢ NOMOILBH MENArora TPEKOB | | -4aCTHIL 10 FTOTOBBIM (oTorpadmsm.
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2. CrieKTpHsI pa3IMIHBIX Ta30B.

3. Cmektp Bomopona.

4. HaGmonerne TpekoB B kamepe BubcoHa.

dponmansnvie nadopamopHule pabomul u
onbimbol.

1. Habniooenue cniownsblx u JIUHeUYAMbIX

CHEeKMPO8 U3NLYUEeHUSL.
2. HUccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU

HaGmonenue 3a neMoHcTparnyeil paboThl H3MEPEHHs paiuallioOHHOTO (JOHA C MTOMOIIBIO JO3UMETPa,
OILIEHKA €r0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C TEJaroroM OWOJIOTHYECKHX M3MEHEHUH, MPOMCXOASIINX O] ACHCTBUEM
panroakTUBHBIX M3nydeHuit (MC — Guonorus).

HaGmonenue nemoHcTpanuu o0 HCIONB30BaHHE PaJAMOAKTUBHBIX M3iTydeHHd B MenuuuHe (MC —
Ouosorus).

YacTHLBl 1O TOPMO3HOMY IIyTH (IO
¢dortorpadusm) (mmm 3JEKTPOHHAS
JICMOHCTpAIIHUS).
SnepHble SAnepuble peaknuu. 3aKoHBI COXpaHeHHs | PemreHue THMOBBIX pacd€THBIX 3afad B 1—2 AEWCTBUS € OMOPOM Ha alrOpPUTM, HMpPeIBApUTEIBHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEN. DHepeus ces3u
amomuvix  sdep. Cea3b  Maccbl U dHEp2Ull.
Peaxyuu cunmesa u oenenus sa0ep. HMcmounuxu
anepeuu Coanya u 36€30 (MC).

SAnepHast SHEPreTHKA. Heticmeus
PAOUOAKMUGHbIX — UZNIYYEHUU  HA  JICUBble
opeanuzmul (MC).

Hemoncmpayuu

1. Pabora cyéTumnKa HMOHU3HUPYIOLINX
W3ITYy4YEHUH.

2. Peructpaumsi  W3NMy4eHHS — IPUPOJHBIX

MHUHEPaJIOB U IPOTYKTOB.
®Dpoumansusie 1adopamopHsvie pabomol u
onvimel.
1. Usmepenue paanoaktuBHoro (ona (Wiu
AJIEKTPOHHAS AEMOHCTPALUSA).

pa300paHHBII COBMECTHO C MIEIaroroM C HCIOJIB30BAHUEM 3aKOHOB COXPAaHEHHUS MACCOBBIX H 3apSIOBBIX
YHCeNl Ha ONpeJesieHne Pe3yJIbTaToOB SIICPHBIX PEaKLUii; aHATU3 BO3MOYKHOCTH WM HEBO3MOXXHOCTH
SIIEPHOM PEaKIMHU.

O1ieHKa ¢ MOMOIIBIO [Ie1arora YHEPTHH CBSI3U SAEP C UCIOIb30BaHueM (OpMYJIbI DHHIITEHHA.
OOcyxIieHHe COBMECTHO C IENaroroM MEpCHeKTHUB HCIOJIb30BaHUS YHPABISEMOTO TEPMOSIECPHOTO
CHHTE3A.

OOcy>XaeHHe COBMECTHO C MEaroroM MpeuMyIIecTB U 9KOJOTHYECKUX IIPOOIIeM, CBSI3aHHBIX C SIEPHON
snepreTukoit (MC — skonorus).

IToBTO

pUTEIbHO0-0000a0IMiE MOAYJIb (9 4)

CucremaTu3ais
1 000011IeHIE
PEMETHOTO
CoflepyKaHus

U OIlbITa
JIEATENHHOCTH,
nproOpe-TEHHOTO

O6o0mieHne  copepKaHus  KaXIOTo U3
OCHOBHBIX pas3zenos Kypca ¢usnKH:
MEXaHUUYECKUE, TEIUIOBBIE, IEKTPOMAarHUTHbIE,
KBaHTOBBIE SIBJICHHUS.

HayuHbIit MeTO1 TO3HAHMS U €T0 peasin3anus B
(hM3NIECKUX UCCIIEIOBAHMIX.

CBs13b (YM3HMKH U COBPEMEHHBIX TEXHOJIOTHH B

BrimoHeHne ¢ TOMOIIBIO MTe1arora yu4eOHBIX 3aJaHuiH, TPEOYIONX IEMOHCTPAIIHA KOMIIETEHTHOCTEH,
XapaKTepU3yHOIIUX €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTb: INPHUMEHEHMs IOJYyYEHHBIX 3HAHUHM Ui
Hay4HOTO 00BbsICHEHHS (PU3NUECKUX SIBICHUH B OKPY’KaIOILEH MPUPO/Ie ¥ TIOBCEAHEBHOM )KU3HH, a TAKXKe
BBISBJICHUsT (M3MYECKUX OCHOB psila COBPEMEHHBIX TEXHOJIOTMH; IPUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTANILHBIX YMEHHH JUIS UCCIeOBaHUS (PU3UUECKHUX SIBJICHUH, B TOM YHUCIE JUI MPOBEPKH
TUIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEH.

Pemenne TUnoBBIX pacu€THBIX 3a7ad B 1—2 nelicTBUS C OMOPOIl HA AITOPUTM, MPEIBAPUTEIBEHO
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IPU U3Y4EHUN
BCEro Kypca
liNZ6371878

obnacTu nepenayn nHGOPMAIIMH, SHEPreTHKE,
TpaHCIIOpTe

pa300paHHbIl COBMECTHO C MEIaroroM, B TOM YHCJIE MPETIOJIararoliX HCI0Ib30BaHue (PU3HUECKOI
MOJIETIM 1 OCHOBAHHBIX HA COJEPKAHIH PA3INIHBIX PA3IEIOB Kypca (GH3HKH.
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