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MHNOACHUTEJIbHASA 3ATIINCKA

@denepanbHas pabodas mporpamMma Mo Qusuke I OOYYAIOIIUXCS C 3aJePKKON
ncuxuueckoro passutusi (mamee — 3I[IP) Ha ypoBHE OCHOBHOrO 00Imero o0pa3oBaHUs
MOJTOTOBJIEHA Ha OCHOBe DenepajabHOro TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
ocHOBHOTO o0mero oopazosanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287)
(mamee — OI'OC 0OO0O0), dDenepanbHON agANTHPOBAHHONW O0OpPa30BATEIHHOM MPOTPAMMBI
OCHOBHOTO 001miero oOpa3oBaHusi il OOYYaIOIIMXCS C OTPAHMYECHHBIMU BO3MOXHOCTSIMU
3nopoBbs (IIpukaz Munnpocsemenus Poccun ot 24 nosiops 2022 1. Ne 1025), denepanbHoit
paboueii mporpaMMbl OCHOBHOTO OOIIero o0pa3oBaHus MO ydeOHOMY mpenmery «Dusukar
(6azoBeIii  ypoBeHb), Konmenmmu mpernogaBaHus —yueOHoro mpenmera «@Du3nka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoit  @Denepanuu, peaau3yloOIMX OCHOBHBIE
oOureoOpaszoBarenbHble porpaMmbl, OenepanbHoil paboueil mporpaMMbl BOCIUTaHUS, C YUETOM
pacrpeieNieHHbIX TI0 KJIaccaM MPOoBepsieMbIX TpeOoBaHUi K pe3yabTaTaM ocBoeHUs1 dDenepanbHOi
aJanTUPOBAHHOW 0Opa30BaTENLHOM MPOTpaMMbl OCHOBHOTO 001Iero oO0Opa3oBaHUsS IS
oOyuarouuxcs ¢ 3aJ1ep>KKOH ICUXUYECKOTO Pa3BUTHSL.

ean u 3agaun u3yyenus yueOHoro npeamera «duzukar

OO6mue nenu u3ydeHus: yueonoro nmpeamera «dPusuka» npeacranieHsl B denepanbHOit
paboueii mporpaMmMe OCHOBHOTO OOIIEro 0Opa30BaHuUs.

OcHoBHOH 1ebI0 OOy4YeHHUs JeTel ¢ 3aJepKKOW NCUXMYECKOro Pa3BUTUS Ha JTAHHOM
MpeAMETE SBISETCS: MOBBIIICHUE CONMATBLHOM alanTalluy JIeTeH Yepe3 MpUMeHeHne (PU3nIecKux
3HAHWI Ha TIPAKTHKE.

st o6yuaromuxcs ¢ 3P, Tak xe, Kak U 1711 HOPMAaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaWBAIOIIMX OCHOBHYIO 00pa3zoBaTelbHYI0 @porpamMMmy, JOMUHHUpYIOIIEE 3HAuYeHHE
MPUOOPETAIOT TaKHUE TSN, KaK:

e npuoOpeTeHHe uHTepeca u cTpemiieHus ooydatomuxcs ¢ 3[1P k HaydHOMY U3ydEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BuTHE 0a30BBIX MPEACTABICHUIN O HAYYHOM METO/Ie O3HaHUs U (popMUpOBaHUEe
HCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPYXKAIOIINM SIBJICHUSIM;

¢ (opmupoBaHuE HAYYHOTO MUPOBO33PEHUS, HA TOCTYITHOM i oOyuatouuxcs ¢ 3[1P
YpPOBHE, KaK pe3yjbTaTa U3y4eHUsI OCHOB CTPOCHHUSI MaTepuu U HyHIaMEHTAIbHBIX
3aKOHOB (hM3HUKU;

e (opmupoBaHuE NPEACTABICHUN O POIN (PUIUKHU U1l Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHH.

e JlocTikeHue 3TUX LieJieil oOecreynBaeTcs peuieHHeM CIeIyIOINX 3a1ay:

e npuoOpeTeHre 6a30BBIX 3HAHUM O IUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHre yMEHUN OMHCHIBATh U OOBSICHATH (PU3MUECKUE SIBIICHUS C
WCI0JIb30BaHMEM TOJyYEHHBIX 3HAHHUH U C OTIOPOH Ha IJIaH/CXeMY;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEUIINX PACYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
(bu3MUecKuX MoJIeNelt ¢ OMOPoi Ha aITOPUTM;

e pa3BHUTHE YMEHUU HAOIIOATh MPUPOIHBIC SIBICHUS U BBIIIOJHATH OIBITH, JJA0OpAaTOPHBIE
paboThI U SKCIIEPUMEHTAJILHBIE UCCIIEIOBAHUS C UCTIONB30BAHUEM U3MEPUTEIHHBIX
puOopPoB (0] PyKOBOJICTBOM YUUTES);

e OCBOEHHE NMPUEMOB pabOThI ¢ HHPOpMAIUEl PU3NUIECKOTO CONePKaHUS, BKIIOYAs
HH(OPMALIHUIO O COBPEMEHHBIX TOCTHKEHUAX (PU3UKHU, aHAIIU3 U OIICHUBAHUE
uHpOpMaInu;

® 3HAKOMCTBO co chepamu mpodecCHOHATHHON AeATEILHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JOCTHKEHHUSIX (U3HUECKOI HAYKH.

Oco0eHHOCTH 0TOOPA M aJaNTALMM Y4eOHOTO MaTepuania no ¢usuke



OcHoBoii 00yuenust oOyuatomuxcst ¢ 3[1P Ha mpeamerax eCTeCTBEHHOHAYYHOTO LUKJIA
ABIISICTCS Pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpaIyii (aHaiu3, CHHTE3, CpaBHEHHE,
00001IeHne) HA OCHOBE BBINIOJHEHUS DPAa3BHBAIOIIUX YHPAXHEHUH, (OPMHPOBAHUE TMPHEMOB
YMCTBEHHOW pabOTHI: aHAIM3 MUCXOJIHBIX JAHHBIX, IJIAHUPOBAHUE MaTepualla, OCYIIECTBICHUE
IIOATAITHOTO M MTOIOBOTO CaMOKOHTPOJIS, a TAaK)KE OCYIIECTBISAETCS JIMKBUIALMS IPOOEIOB B
3HAHUSX, 3aKpeIUIeHHe W3YyYeHHOTO MaTepuaia, oOTpadoTKa alrOpUTMOB, IOBTOPEHHUE
npoieHHoro. bosnbllioe 3HaueHue mpuiaeTcs YMEHHUIO paccKa3aThb O BBIIIOJHEHHOW paboTe ¢
MPAaBUIIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMUHOJOTHH M COOJIOACHUEM JIOTHMYECKHX
cBs3edl B m3nmaraemoMm matepuainie. s oOyuarommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIEro
00pa3oBaHusl TO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMH: HEJOCTAaTOYHBI YPOBEHb Pa3BUTHS
OTJENIbHBIX TICUXHYECKHUX MPOIECCOB (BOCIIPHUSTHUS, BHUMAHUS, TAMSITH, MBIIICHUS ), CHFDKEHHBIN
YPOBEHb MHTEJUIEKTYAJIbHOTO PAa3BUTHSI, HU3KUN YPOBEHD BBHITIOJTHEHHUS YUeOHBIX 3aJaHHUI, HU3KasI
ycremHocTh 0o0y4eHus. [losromy mnpu wm3ydeHun GU3MKA TpeOyeTcs IeJeHaIpaBICHHOE
WHTEJUICKTyallbHOE pa3BuTue ooOydarommxcs ¢ 3[IP, oTBewaroree ux OCOOEHHOCTSIM U
BO3MOXHOCTSIM. YueT ocobeHHocTeil oOyuaromuxcst ¢ 3IIP TpeOyer, 4TOOBI Npu H3y4EHHUH
HOBOI'O Marepuaja 00s3aTeIbHO MPOUCXOJUIO MHOTOKpPAaTHOE €ro MOBTOPEHHE; paclIipeHHOE
paccMOTpeHHe TeM M BOIPOCOB, PACKPHIBAIOMIMX CBS3b (PM3UKU C JKU3HBIO; aKTyaTH3aIHs
MIEPBUYHOTO KU3HEHHOTO OIBITA 00YJaOIITIXCS.

VYcBoeHne mporpaMMHOro Martepuaia Mo (M3HMKe BbI3bIBACT OOJbIIME 3aTPYIHEHUS Y
obyuarormuxcsi ¢ 3I1P, mosTomy Teopust uzydaercsi 6e3 BBIBOJOB CIOXHBIX (opmys. 3amaun,
TpeOyrole TPUMEHEHUsT CJIOKHBIX MaTeMAaTHIECKUX BBIUYUCICHUH M (OPMYI, B 0COOCHHOCTH
TaKMX TeM, Kak «MexaHndeckoe IBIKEHUE», «ApXuMenoBa cuia», «MexaHndyeckass SHEpIrus»,
«DNeKTpUUECcKHe SBICHUS», «DIEKTPOMArHUTHbIE SIBJICHUS», PEIIaloTCs B KJIacce ¢ MOMOIIbIO
YUUTEIS.

Oco0oe BHUMaHUE NMPU U3YYEHUU Kypca PU3UKU YIeNseTcs MOCTaHOBKE M OpraHU3al[uu
AKCIEPUMEHTA, a TAK)Ke MPOBEACHHUIO (TPEUMYILECTBEHHO Ha KaXKJIOM YpOKe) KpaTKOBPEMEHHBIX
JEMOHCTpAINI (BO3MOXKHO C UCIIOJIB30BAHUEM 3JICKTPOHHOM JeMOHCTpanuH). HekoTopbie TemMbl
00s3aTeNbHO J0JKHBI BKIIIOYATh OMOPHBIE J1a00paTOpHbIE pabOTh, KOTOPbIE Pa3BUBAIOT YMEHHE
MOJIb30BaThCsl MPOCTEUIIMMHU TpUOOpamMu, aHAIM3UPOBATh MOJYYCHHbIE AaHHbIE. B cBsi3u ¢
OCOOCHHOCTSIMU TOBEACHUA U JesATenbHOCTH oOywatomuxcs ¢ 3P (pacTropmoxeHHOCTS,
HEOPraHU30BaHHOCTH) MPEAYCMOTPEH CTPOKANIINIA KOHTPOJIb 32 COOTIOACHUEM MTPABHIT TEXHUKU
0€30MMacHOCTH MPH MPOBEACHUH JIA0OPATOPHBIX U MPAKTUUYECKUX padoT.

bonbmoe BHMMaHue Tpu u3ydeHHM (usuku moapoctkamu ¢ 3IIP oOpamaercs Ha
OBJIaJICHUE MMHU TMPAKTUYECKUMHU YMEHHMSIMH U HaBblKkamu. lIpemycmaTpuBaeTcs yMeHbIIEHHE
o0beMa TEOPETHUYECKUX CBEICHUM, BKIIOYEHHE OTIEIbHBIX TEM WM LEJbIX pa3/ieloB B
MaTepuasl st 0030pHOT0, 03HAKOMHUTEIHLHOTO WK (QaKyabTaTUBHOTO U3ydeHusd. [Ipennaraercs
yMEHbIIIEHHE 00beMa MaTEeMaTHUYECKUX BBIYUCICHUN 3a CUYET YBEJIMYCHHUS KAaueCTBEHHOTO
OTIMCAHUS SBIICHUH U MPOLIECCOB

JloctaTouHOE€ KOJMYECTBO BPEMEHU OTBOJHUTCS HA PACCMOTPEHHUE TEM U BOIMPOCOB,
PaCKpBIBAIOIINX CBSI3b (DPU3UKH C KU3HBIO, C TEMHU SIBJICHUSIMH, HAOTIOJCHUSIMH, KOTOPBIE XOPOIIO
M3BECTHBI YYCHUKAM U3 UX KU3HEHHOTO OTIBITA.

MaxkcuManbHO HCHOJB3YIOTCS MEXKIIPEIMETHBIE CBA3M C TaKUMHU JUCHUUIUIMHAMH, Kak
reorpadus, Xumusi, Ouosorus, T.k. ooyuatormuecs ¢ 3I1P ocobeHHO HyKat0TCs B TPENOTHECEHUU
OJIHOTO W TOTO € Yy4eOHOro Marepuana B pa3IMYHBIX acCleKTaX, B €ro BapbHUPOBAHUU, B
HEOJHOKPATHOM TOBTOPEHHU W 3aKpPEIUJICHUH TOJYYEHHBIX 3HAHUW W MPAKTUYECKUX YMEHHUHU.
[To3Bomsisi paccMaTpuBaTh OJUH W TOT >K€ y4eOHBIH MaTepuan C pa3HbIX TOYEK 3pPEHU,
MEXIIPEIMETHbIE CBSI3M  CIIOCOOCTBYIOT €ro JIy4dllIeMy OCMBICIEHUIO, 0oJjiee MPOYHOMY
3aKpETJICHUIO TIOTYYCHHBIX 3HAHUHM U TPAKTHYECKUX YMEHUH.

OO0masi xapakTepucTHKa yueOHoro npeamera «Pu3uka

VYuebnsblil npenmet «Du3nka» sSBISAETCS CUCTEMOOOPA3YIOIINUM ISl €CTECTBEHHOHAYUHBIX
NPEIMETOB, IMOCKOJBbKY (U3UUYECKUE 3aKOHBI MHUPO3JAHMS SIBISIOTCS OCHOBOW COJEp KaHUS
KypCOB XHMHH, OuosIOruu, reorpaduu U acTpoHoMuu. Pu3nka BOOPYKAET 0OydaIOLIMXCS



HAyYHBIM METOJIOM TO3HaHUSI, MO3BOJISIOUINM I0JIy4aTh OOBbEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM
MUpE.

[Ipenmer MakcMMallbHO HampaBieH Ha (OPMHPOBAHME HMHTEpeca K HPUPOAHOMY H
COLIMAJIBHOMY MUDY, COBEPIIEHCTBOBAHHE MI03HABATEIbHON JIeATeNbHOCTH oOyuatouuxcs ¢ 3[1P
32 CYeT OBJAJICHUS MBICIUTEIBHBIMU OMEPAMsIMA  CPaBHEHUS, OO0OOIIEHHs, pa3BUTHE
CIOCOOHOCTH apryMEHTHPOBaTh CBOE MHEHHE, (POpMHpOBaHHE BO3MOXKHOCTEH COBMECTHOM
NEeSITEIbHOCTH.

Nzyuenne Gpusnku cnocoOCTByeT pa3BUTHIO y oOydaromuxcs ¢ 3[IP mpocTpaHCcTBEHHOTO
BOOOpaxXeHUsl, (PYHKIMOHAIBHOW T'PAMOTHOCTH, YMEHHS BOCHPHHUMATh M KPUTUYECKU
aHAJIM3UPOBATh MH(POPMALIHIO, PEACTABIECHHYIO B Pa3JIMYHbIX (popmax. 3HAYMMOCTh IIpeaMeTa
IUISL pa3BUTHS KU3HCHHOW KOMITETCHIMH OOYYaromMXCS 3aKII0YaeTCs B YCBOCHHH OCHOBBI
bu3NYecKuX 3HAHWH, HEOOXOIMMBIX JUISI TOBCEJIHEBHOW >KW3HM; HABBIKOB 3/I0POBOTO U
0e30MacHOTO JJIsi 4YeJOoBeKa M OKpyXarolled ero cpeapl oOpas3a >KW3HHM; (OPMHUPOBAHUU
9KOJIOTHYECKOU KYJIbTYpHI.

[Iporpamma oTpaxaeT coaepxkaHue oOydyeHus npeamery «Puznka» ¢ yd4eToM 0cCoObIX
o0OpasoBaTeNbHbIX TOTpeOHOCTEH oOywaromuxcs ¢ 3[IP. OBnageHue MaHHBIM y4eOHBIM
MIPEeIMETOM IPECTABISET ONpeAETICHHYIO0 TPYAHOCTh Ui oOyuatonuxcs ¢ 3I1P. OTo cBszaHo ¢
0COOEHHOCTSIMH MBICIIUTENIFHOW JESITEIbHOCTH, TEPUOJANIECKUMHU KOJICOaHUSIMH BHUMAaHMS,
MajbIM O0BEMOM MaMATH, HEJOCTATOYHOCThIO OOIIero 3amaca 3HaHWM, MOHUKEHHBIM
MO3HABATEIHHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jlis mpeofoeHust TpyAHOCTEeN B u3ydyeHuu yueOHoro npeaMera «Pu3nka» Heobxoauma
ajanranus o0beMa 1 XxapakTepa yueOHOTO MaTepHalia K 03HaBaTEeIbHBIM BO3MOYKHOCTSIM JJAHHON
KaTeropuum OOyYaromMxcsi, y4eT HUX OCOOEHHOCTEH pa3BUTHS: HCIOJb30BaHUE AallFOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3€H, IIOCTENEHHOE YCIOXHEHHE HU3y4aeMOoro
MaTepuaa.

JlaHHas mporpamMma KOHKPETU3UPYET COAEp)KaHUE MPEIMETHBIX TEM B COOTBETCTBUU C
TpeOOBaHUAMHU 00pa30BaTEIBHOIO CTAaHAAPTA, PEKOMEHIYEMYIO MOCIEI0BATEIBHOCTh N3yUCHMUS
pa3znenoB (PU3HMKM C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Yy4eOHOIrO
mporiecca, BO3PACTHBIX M TICHUXOJOTHUYECKHX 0coOeHHOocTer oOyuatomuxcs ¢ 3IIP Ha ypoBHe
OCHOBHOT'0 0011ero o0pa3oBaHus, ONpeAessieT MUHUMAJIbHBII HAO0Op OINBITOB, JEMOHCTpALM,
IIPOBOJIMMBIX YUUTEJIEM B KJlacce, J1a0paTOpHBIX paboT, BBINOJIHAEMBIX 00yYarOIUMUCS.

Meroauueckoii OCHOBOW u3ydeHHs Kypca «Pu3uka» Ha yYpOBHE OCHOBHOIO OOLIEro
0o0pa3oBaHus SBISETCA CHCTEMHO-IEATENbHOCTHBIM NOJXO0J, 00ECHeunBaIOUINNA JOCTHKEHHE
JMYHOCTHBIX, METAIpPEIMETHBIX M MPEIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB MOCPEACTBOM
OpraHu3aluM aKTUBHOM MO3HABATENbHON JEATEIbHOCTH OOYJarOIUXCs, YTO OYEHb BAKHO NPHU
oOyuenun aereit ¢ 3IIP, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE MO3HABATEIbHONW aKTUBHOCTH.

IIpumepHbie BuAbl JesATeJbHOCTH oOyvawommxcs ¢ 3IIP, oOycioBieHHble 0COOBIMH
o0pa3oBaTeJIbHbIMH TOTPEOHOCTSAIMM W o0ecrneYyMBaKIIMe OCMBICJIEHHOE OCBOEHHE
cojiepskaHuM 00pa3oBaHus Mo npeaMery «DU3UKa»

[lpumepHass TemaTudeckass HM TEPMUHOJOTMYECKas JIGKCHKAa TI0 Kypcy (u3HKH
cootBercTByeT @OIT OOO0.

Copepxanue BUAOB JiesTenbHOCTH oOyyatomuxcs ¢ 3[1P Ha ypokax ¢usuku onpenensercs
X 0coOBIMU 00pazoBaTelnbHBIMU MOTpeOHOCTAMU. [Tomumo mupoko ucnonb3yembix B DOII
OO0 o6mux mqis Bcex OOydYalOIIUXCS BHUIOB JIEATEIBHOCTH CIEAYyeT YCUIUTh BHJIbI
NesITeNFHOCTH, CIelU(UUHbIe A JaHHOW KaTeropuH AeTei, 00ecreunBaIne 0CMBICIEHHOE
OCBOCHHE COJIep>KaHUs OOpa3oBaHHs IO TNPEAMETY: YCHUIEHHE MPEAMETHO-MPAKTHIECKON
JeSITENLHOCTH C aKTUBU3AllMEN CEHCOPHBIX CHCTEM; OCBOCHHE MaTepHralia C OTIOPO Ha alTOPUTM;
«TIOIIArOBOCTh» B U3YUYEHUU MaTepuasa; MCIOJIb30BaHUE JOMOIHUTEIHHON BU3YAIbHON OMOPHI
(cxembl, m1abJIOHBI, OTIOPHBIE TAOIUIIHI); PEYEBOM OTUET O MPOIECCE U PE3YIbTaTe ACSITEILHOCTH,
BBITIOJIHEHUE CICUUANBHBIX 3a/laHui, O00ECIeYMBAIONINX KOPPEKIHIO PETyIsalud y4eOHO-
MO3HABATEIHHOMN JAEATEILHOCTH M KOHTPOIIb COOCTBEHHOTO Pe3yibTara.



Hnst obydatontuxcsi ¢ 3[1P cymecTBeHHBIM SIBISIIOTCS MPUEMBI pabOThI € JIEKCHUECKUM
MaTepuanoMm o npeamMery. [lpoBoauTtes cnenuansHas padoTa o BBEJCHHUIO B aKTUBHBIN CIIOBaph
oOydaronmxcss COOTBETCTBYIONIEH TEpMUHONIOTHU. M3ydaemMble TEpMUHBI BBOJSATCS Ha
MOJINCEHCOPHOW OCHOBE, 0O0s3aTellbHA BHU3yallbHAs MOAJCPHKKA, aJTOPUTMBI PabOTHI ¢
ONpCACIICHNUEM, OIIOPHBIC CXEMBI JJId aKTyaJIn3aliluu TCPMUHOJIOTUH.

B cBsa3u ¢ ocoObiMu 00pa3oBarenbHBIMU MOTpeOHOCTAMU OOyuaromuxcst ¢ 3IIP, npu
IJIaHUPOBAHUUN pa6OTBI YUCHHKA Ha YPOKE CICAYCT NPUACPKUBATHCA CIICAYIOIIUX MOMCHTOB!

1. ITpu onpoce HEOOXOMMO: 1aBaTh ATOPUTM OTBETA; pa3peIIaTh MOJIb30BATHCS TUIAHOM,
COCTAaBJICHHBIM IIPpU IMOATOTOBKC AOMAIIHEIO 3aJlaHUA; 1aBATb 0oJIbIIIE BPEMCHH T'OTOBUTBHCSA K
OTBCTY Yy HAOCKH; paspfliaTb ACJIaTbh MNPCABAPUTCIBHBIC 3allMCH, IMOJIb30BATHCA HAIJIAAHBIMUA
MOCOOUSIMHU.

2. Tlo BO3MOXXHOCTH 33/aBaTh OOYYaIOIIMMCS HABOJSIIME W YTOYHSIOIIME BOIPOCHI,
KOTOpBIE MOMOTYT UM TOCJIEI0BATEIBHO U3JI0KUTh MaTepHall.

3. CucremaTH4ecKd TMPOBEPATH YCBOCHHE MaTepuaja [0 TeMaM YPOKOB, JUIs
CBOEBPEMEHHOTO OOHapyKEHUsI IPOOENIOB B MPOIIE/IIEM MaTepHare.

4. B mnporecce u3ydeHHs HOBOTO MarTepHalla BHUMaHHE YUYEHHUKOB oOpaliaercs Ha
HauOoJiee CIOXKHBIE paszenbl u3ydaemoill Tembl. HeoOxommmo damie oOpamarbcsi K HUM C
BOIIPOCaMHU, BBISACHSIOIIMMU MOHMMAaHUE y4eOHOTro MaTepuasa, CTUMYJIUPOBATh BOMPOCHI MPHU
3aTpYAHEHUAX B YCBOCHUN HOBOI'O Marepuala.

Mecto yueoHoro npeamera «dusrka» B yaueOHOM IJIaHE

B cootBercTBUN ¢ DenepalibHBIM TOCYIapCTBEHHBIM 0Opa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero 00pa3oBaHus yaeOHbIN nipenMeT «Du3nkay BXOIUT B MPEIMETHYIO 001acTh
«ECTeCTBeHHOHay‘-IHI)Ie NpeaAMETBI» U ABJISICTCA 00s13aTENILHBIM AJId U3Yy4YCHUA. CO}ICp)KaHI/Ie
yaeOHoro npeamera «Du3nkay, IpeacTaBlIeHHOe B paboueil mporpamme, cootBeTcTByeT OI'OC
00O, ®enepanbHON aTaNTUPOBAHHOW 0O0pa30BATENbHON IpOrpaMMe OCHOBHOTO OOIIEro
00pa3oBaHUs 11 00yJarONIUXCS C 3aJCP)KKOM ICUXHYecKOoro pa3Butusa. Ha m3ydenue Gpu3uku
(6a30BBII ypOBEHB) Ha YPOBHE OCHOBHOTO obmiero obpaszoBanusi otBoautcs 204 vaca: B 7,8,9
Kiacce — 68 gacoB B roj; (2 yaca B HEJEIIIO).

TemaTtnueckoe TIaHUPOBAHHE COCTABIIEHO C Y4e€TOM paboueill mporpaMMbl BOCIHTAHHS.
BocrnutatenbHbplii moTeHIMAN JaHHOTO Y4eOHOro mpeaMmeTa oOecrneyuBaeT —peaau3aluio
CJIEYIOIIUX LIeJIEBBIX IPUOPUTETOB BocnuTaHus ooyyatomuxcs O0O:

— K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha 3emiie, OCHOBE CaMOro €e CYIIeCTBOBaHMS,
HY)KJarolIelcs B 3alIUTe U MOCTOSITHHOM BHUMAHHUU CO CTOPOHBI YEJIOBEKa,

— K 3HAaHHUAM KaK HHTEJUIEKTyaJlbHOMY pecypcy, obecreunBaronieMmy Oymyiiee
Yel0BeKa, KaK pe3ysbTaTy KPOMOTIMBOTO, HO YBJIEKATEIIbHOTO y4eOHOTO Tpy/aa.

Conep:xanue y4yeOHOI0 npeamera
7 KJIIACC
Pa3znen 1. ®u3nka u €€ posib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

®uznka — Hayka o mpupoje. SABneHus npupoAbl. OU3NYECKUE SBICHUS: MEXaHUYECKHE,
TEIUIOBLIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBHIE.

Oduznyeckue BenMUUHBL. M3Mepenwe ¢usznyeckux BenUuuH. Du3ndeckue MpUOOPHI.
Toepewmnocmov usmepenuu. Medxxcoynapoonas cucmema eounuy.

Kak ¢wusuka u Ipyrue ecrecTBEHHbIE HAYKH U3YYalOT MPUPONY. EcmecmeéeHHOHayuHblll
MemoO NOo3HAHUA: HabMoOeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BblOBUNCEHUE 2UNOme3,
9KCHEepUMeHm no npogepke 2unomes, 00vbACHeHue Habwoaemozo seneHus. Onucanue
QusuyecKux aeieHull ¢ NOMOWbIO MOOeel.

Jemoncmpayuu.
1. Mexanuueckue, TEIIOBBIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. Ouznyeckue TpUOOPHI W TpoIeaypa MNPsIMBIX H3MEPEHHH aHaJOTOBBIM U

U(GPOBEIM TPUOOPOM.



Jlabopamopusie padbomot u onvimel.

1.0Ompenenenue neHsl AeICHUS U3MEPUTEIBHOTO MPHOOpa (MCIOIB3Yysl TEXHOIOTHIECKYIO
KapTy SKCIIEPUMEHTA).

2. N3amepeHue pacCcToOsIHUIMA.

3. U3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa

4. OnpeneneHue pa3MepoB MaJIbIX TEIl.

5. V3mepenue TtemmepaTypbl IMpU TOMOIIM >KAIKOCTHOTO TEpMOMETpa M JaTyuka
TeMIEePaTypHI.

Paznen 2. IleppoHavyaibHbIe CBeJleHUS O CTPOCHHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. Onwvimsl, OoKazwvisaroujue
OUCKpemHoe cmpoenue eujecmad.

JIBmwxenune dyactui] BemiecTBa. CBsI3b CKOPOCTH JBIDKEHMSI YACTHI[ C TeMIIepaTypoi.
bpoyHoBckoe aBwxkeHue, aupdysus. Bzaumooeticmeue wacmuy eewjecmed: NpumsadiCeHue u
OmmanKueaHue.

ArperaTHble COCTOSIHMSI BEIIECTBA: CMPOEHUEe 2a308, JHCUOKOCMeEl U  MEEPObIX
(kpucmannuueckux) men. Bzaumocesaze meocoy ceovicmeamu eeuecme 8 pazHblX aA2pecamHblX
COCMOSHUAX U UX AMOMHOMOJNEKYIAPHLIM cmpoenuem. OcobeHHoCmu azpe2amublx COCMOAHUU
800bl.

Jemoncmpayuu.

1.Habmnronenre OpOyHOBCKOTO JIBUYKEHUSI.

2.Ha6mronenune muddysum.

3.HaGmroienne sBIeHUH, OOBSICHSIOMIUXCS TPUTSKEHUEM WIH OTTATKMBAHUEM YaCTHII
BEIIECTBA. (371eKMPOHHAA deMoHCMpayus).

Jlabopamopnuie pabomul u onvimeot.

1.OmbITHI 110 HAOJIOICHHUIO TETIOBOTO PACIITUPEHHS Ta30B.

2.01bITHl IO OOHAPYKEHUIO JEUCTBUS CHJI MOJIEKYJSIPHOTO MPUTSHKEHUS. (31€KMpPOHHAA
demoHcmpayus).

Paznen 3. /IBu:keHue U B3auMojeiicTBue TeJl.

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKeHHEe. CKOpOCTb.
Cpeonss ckopocmov npu HepasHOMepHOM OsudiceHuu. Pacuém nymu u epemeHu 08UdNHCEeHUS.

SBnenune wuHepuuu. 3axon umnepyuu. Bzaumooleticmeue men Kaxk NpudUHA UBMEHEHUS.
ckopocmu osudicenus mei. Macca kak mepa unepmuocmu mena. IInomuocmo sewjecmsa. Cesasw
NJIOMHOCMU C KOTUYECHBOM MOIEKYI 8 eOuHUYye 00béMa eeujecmaa.

Cuna kak xapakTepuctuka B3aumojneicTBusi Ten. Cuna ynmpyeocmu w 3akoH ['yka.
Hsmepenue cunvt c nomowybto ounamomempa. SIBneHNe TATOTEHUS U cuiia TshkecTH. Cuita TSKecTH
Ha pyrux miaHetax. Bec Tena. HeBecomocTs. CnoxkeHue cuil, HampaBlIeHHBIX IO OJHOM MPSIMOI.
PaBnopeiictBytomas cun. Cuna tpenus. Tperue ckonvoicenus u mpenue nokos. Tpenue 6 npupooe
U mexHuxe.

Hemoncmpauyuu.
Habmronenne MexaHu4ecKoro JIBMKEHUS Tela.
N3mepenune ckopoCcTH MPSAMOIUHEHHOTO JBUKCHHUS.
Habnronenue sSBJIeHMUS HHEPITUH.
Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHME MacC N0 B3aUMOJEHCTBUIO TEJl.
CrnoxeHue cuil, HalpaBJIEHHBIX M0 OJIHOM IPSIMOM.
Jlabopamopusie pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO [BWKEHHUS (LIapUKa B IKUAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOMUIIS M TaK Jaee).
2. OmpepneneHue cpeaHEl CKOPOCTH CKOJIBKEHUS OpyCKa WITH IIapHKa M0 HAKIIOHHOM MIIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPIOTO TENA.
4. OmnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb pacTsDKeHus (nedopmanuu) MpYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
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5. OmbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela u
XapakTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pasnesn 4. laBnenne TBEPABIX TeJl, AKUAKOCTEH H ra30B.

Hasnenne. Cnocobvi ymeHnvuleHus u ygeauuenus oasnenus. /lasnenue 2aza. 3asucumocms
oasnenusi 2aza om 00véma, memnepamypul. Ilepedaua Oaenienus meeéEPOLIMU MeNAMU,
acuokocmamu u eazamu. 3axon llackans. Ilnesmamuueckue mawiunvl. 3aBUCUMOCTD J1aBJICHUS
KUAKOCTH  OT TiyoumHbl. [udpocmamuuecxkuti  napadoxc. Coobwarowuecsi  cocyoul.
l'uopasnuueckue mexanusmoi.

Atmocdepa 3emim u arMocdepHOe HaBieHHE. [Ipuuunbl Cyuecmeo8anus 8030YUIHOU
obonouku 3emnu. Onvim Toppuuennu. Hsmepenue ammocgheprnoco oaeieHus. 3a8ucumocmo
ammocgepnozo Oasnenus om 6blCOmvl HAO YposHem mops. Ilpubopvl Onsi uzmepeHus
ammocgepHno2o 0asneHus.

Jeticmeue srcuoxocmu u 2aza Ha NOSPYyHcEHHoe 8 HUX meio. BeiTaakuBaromias (apXuMe10Ba)
cuna. 3akon Apxumeoa. I[lnasanue men. Bozoyxonnasanue.

Jemoncmpayuu.
3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.
[Tepenada naBieHUs )KUJIKOCTHIO U Ta30M.
Coo0mmaronmecs: CoCy/Ibl.
I'mppaBnnuecknii npecc.
[IposiBnenue neiicTBUs aTMOC(HEPHOTO TABICHHUS.
3aBUCHMOCTDH BBITAJIKMBAIONIEH CHIIBI OT 00BEMa MOTPYKEHHOM YacTH Tejla U IJIOTHOCTH
KUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CHJTBI BECY BHITCCHEHHOM KUIKOCTH.
8. VYcnoBue miuaBaHMs TeN: IJIABAHWE WIM MOTPYKEHHE TEI B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEN TeJa U JKUJIKOCTH.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOM B JKUJIKOCTh YaCTH
Tena.

2. OmnpenenieHNE BBITAIKUBAIOIIEH CUJIBI, ICHCTBYIOIIECH Ha TEJI0, MOTPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIIECH CHIIbI, ACMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
MAacCChI TeJa.

4.  OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAOIIEH CHUJIbI, AEUCTBYIOIIEH Ha TEJO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTU TEJA U OT MJIOTHOCTH KUKOCTH.

Pa3zpnesa 5. Pabora u MOIIHOCTH. JHEPrUs.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pblYar, OJI0K, HAKJIOHHAS TUIOCKOCTh. [Ipasunio pasrosecus pviuaca.
IIpumenenue npasuna pasnogecus pwvluaza K 010Ky. «3onomoe npasunoy» mexauuxu. K|
MPOCTBIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunemuueckas u nomenyuanivras swepaus. Ilpespawenue o0Ho20
8U0a MexXaHu4ecKol SHepauu 8 Opy20ul. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAaHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Ompenenenuie pabOTHI CHIIBI TPEHHSI TIPU PABHOMEPHOM JIBIDKEHUU TeJNa 10 TOPU3OHTAIBHOM
MTOBEPXHOCTH.
2. HccnenoBaHue yclnoBUM paBHOBECHS pblyara.
N3mepenne KII/l HaKIIOHHOM TJIOCKOCTH.
4. W3yuyeHue 3aK0HA COXPAHEHUS MEXAHUYECKOUN SHEPrUH.
8 KUIIACC
Pasnen 6. TenioBble siBIeHUS.
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OcHogHble nonodcenuss MONeKYIAPHO-KUHEeMUYECcKol meopuu cmpoenus seujecmsa. Macca
u pasmepvl amomoé u monexkyr. Onvimvl, NOOMEEPAHCOAIOWUE OCHOBHBIE NOTONCEHUS
MONEKYIAPHOKUHEMUYECKOU MeoPUl.

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUM BellecTBa. Kpucmaniuveckue u
amopgrvie mena. OOvsAcHeHUe CBOLUCME 2a308, HCUOKOCMel U MEEPObIX Mmel HA OCHO8e
NONOJCEHULl  MONEKYAPHO-KuHemuyeckou meopuy. Cmauusanue u KaAnuiisgpHvle A61eHUs.
Tennoeoe pacuiupenue u cocamue.

Temmnepatypa. CBsA3b TeMmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMKEHHUS YacCTHII.
Bruytpennsis sneprusi. Cnocobsl uzmenenus 6HympeHHetl SHepun. menjionepeoava u cogepuieHue
pabomol. Buowvi menionepedayu: menionpogooHOCMb, KOHBEKYUS, U3TYYEHIUe.

KonuuectBo Temnotel. Yoenvnas mennoémkocms eewecmea. Tennooomen u mennogoe
paenogecue. Ypasnenue mennogoeo 6anawnca. IlnaBneHrne U OTBEpAEBAHHWE KPUCTAINYECKUX
BEIIECTB. YJelbHas TemioTa ruaBieHus. [lapooOpasoBanue u konHjaeHcanus. Mcmapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATypbl KHUIEHHS OT
aTMOC(hepHOTO J1aBJICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIuBa. YoenvHas menioma c2opaHus.

Ipunyunvr pabomer mennosvix oeucamenei KIIJ] mennogoco oeucamens. Tennogvie
oguzamenu u 3auuma oKpyxcaloueli cpeobi.
3aK0oH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu.
HaGnronenne 6poyHOBCKOTO JBIKEHUS.
Ha6mronenue auddysun.
Habmonenue siBjeHU cMauyBaHUS M KaMJUTSIPHBIX SIBJICHHM.
Habmronenue TemnoBoro paciupeHust Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npy COBEPIIEHUHN PaOOTHI.
Harpeanue npu coBepiieHIN padOThl BHEUTHUMH CHUIaAMH.
10 CpaBHeHHE TEIIOEMKOCTEH Pa3INYHBIX BELIECTB.
11. HaOironenue KAIeHus.
12. HaGnoieHre noCcTosSHCTBA TEMIIEpaTyphl IIPHU IJIaBJICHUU.
13. Moaenu TEIUIOBELIX ABUTATEIIEH.
Jlabopamopnuwie pabomel u onvimel.
1. OnpITel MO OOHAPYKEHUIO NEHUCTBUS CHJI MOJEKYJISPHOTO MPHUTSHKEHUS (DICKTpOHHAsS
JIEMOHCTpAIus).
OnbITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WIIU caxapa.
OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEP/BIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITMPHIIA.
OnbIThI, JIEMOHCTPHPYIOIIHUE 3aBUCHMOCTh JaBJCHHs BO3JyXa OT ero o0béma u
HarpeBaHUs WU OXJIAKICHUS.
Habnmronenne m3MeHeHUs BHYTpEHHEH JHEpPruM Tella B pe3ylbTaTe Terionepefadd |
paboThl BHEIITHUX CHUIL.
7. WccnenoBaHue siBIEHUS TEIIOOOMEHA MPU CMEITUBAHUH XOJIOHOM M rOpsYeil BOJBI.
8. HccnenoBaHue mporiecca UCTapeHusl.
9. OmpeneneHue OTHOCUTEIHHOM BIAYKHOCTH BO3/IyXa.
10. Ompenenenue yeabHOM TEIUIOTHI TIJIABICHUS JIb/1a

Pa3nes 7. duekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.

Onexmpuzayus men. J|Ba poja 3MeKTpUUECKUX 3apsa10B. B3auMoaeiicTBre 3apskeHHBIX TE.
3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMO/JICHCTBUS 3apSyKEHHBIX TE OT BETMYUHBI 3aps/IOB U
PAcCTOSTHUS MEXKy TeIaMu).
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OnexTpuueckoe 1noiue. Hanpsaowcénnocms 2nekmpuiecko2o nos. Ilpunyun cynepnosuyuu
INeKMpU4ecKux noseti (Ha KayecmeeHHoM YPOBHe).

Hocutenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIA 3JjekTpuueckuil 3apsa. CrpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JIIEKTPUUECKOro ToKa. McTouHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUSI AJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuia Toka. OJieKkTpudeckoe HampspkeHue. CoOnpoTUBIIEHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBIEHHE BemecTBa. 3akoH Owma a8 ydacTka IIenu.
[TocnenoBarenbHOE M APALIEIHHOE COSAMHEHUE MPOBOJHUKOB.

PaboTa 1 MOIIHOCTE IMEKTPUUECKOTO TOKA. 3akoH /[coyna—Jlenya. Dnekmpuueckue yenu u
nompeoumenu 1eKmpuieckoil sHepauu 8 ovimy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3anmonaeicTBHE NOCTOSIHHBIX MarHuToB. MAarHMTHOE TOJIE.
Maenumnoe none 3emau u e2o sHawenue 0as xcuznu Ha 3emne. Onvim Ipcmeda. Maenumnoe none
aekmpuiecko2o moxa. llpumenenue s1eKkmpomazHumos 6 mexmuxe. /leticmeaue MazHuUmMHo20 nois
HA NPOBOOHUK C MOKOM. JOleKkmpooguecameib NOCMOSHHO20 moKa. Hcnonvsosanue
aekmpooguzamenei 8 mexHu4ecKux yCmpoucmeax u Ha mpancnopme.

Onvimvl  @apaodes.  Henenue snexkmpomacHumuot — uHoykyuu. Ilpasuno  Jlenya.
Onexmpozcenepamop. Cnocobvl nonyueHus 31eKmpudeckou sSHepeuu. INeKmpocmaHyuu Ha
80300HOBISIEMBIX UCHOYHUKAX IHEPIUU.

Jemoncmpayuu.

DIeKTpu3anus Tell.

JIBa poJia AIEKTPUUECKUX 3apsiI0B U B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
VYCTpoicTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTUuecKas HHIYKIIHS.

3aKOH COXpaHEHHUS NEKTPUUECKUX 3aPSAI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MoenupoBaHK€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.

W cTouHMKH TOCTOSIHHOTO TOKA.

JIefCTBHUS 3IIEKTPUYECKOTO TOKA.

0. DIIeKTpUYECKHUI TOK B KUIKOCTH.

11. T'a30BBIii pa3psi.

12. 3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepeHnue 31eKTprUUecKOro HanpsKeHUs! BOJIbTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUH.

15. B3aumoelicTBrE OCTOSTHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOXXHOCTHU Pa3ieIeHHs MOIIOCOB MarHmTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MaruutHoe noJje Toka. JJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBIEHUS dJIEKTPOMArHUTHON MHIYKIUH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTH HAINPaBJICHUSI UHIYKIIMOHHOTO TOKA OT YCIOBUHM €r0 BOSHUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

OnbITHI MO HAOTIOACHUIO JICKTPU3AINH T€T UHIYKIIUEH U MPU COMMPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA AIEKTPUUECKOTO TOJIS HA MPOBOAHUKU U AUAJIEKTPUKH.
COopka u mpoBepKa padoThI DIEKTPHUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUSI.
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6. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, UYIIETO Yepe3 pe3UCTop, OT COMPOTUBIICHUS

pe3ucTopa U HapsHKEHUs: Ha Pe3UCTOope.

7. OmpIThl, JAEMOHCTPUPYIOIIUE  3aBUCUMOCTH  3JEKTPUUYECKOTO  COMPOTUBIICHUS

MIPOBOJIHUKA OT €r0 JIJTMHBI, IJIOIIAIU OTIEPEYHOTO CEUCHHS U MaTepHala.
8. IlpoBepka mpaBuia ClI0XKEHUS HAMPSXKEHUN MPHU MOCIIEI0BATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuJia JJisi CUIIbI TOKA MPU NapAJIICIIBHOM COEAMHEHUN PE3UCTOPOB.

10. Onpeznenenne padOTHI AMEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOopP.

11. OnpeneneHne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIJICIIEMON HA PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 JIaMIIOUKY, OT HAIIPSKECHUS Ha

HEM.

13. WccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TOCTOSTHHBIX MAarHUTOB.

14. I3ydyeHre MarHUTHOTO TIOJISi TIOCTOSIHHBIX MAarHUTOB TMPU WX OOBEAMHEHUU U

pa3ieneHun.

15. WccnenoBanue neWCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U

MarHuTa OT CHJIbI TOKa M HANpPaBJICHUS TOKA B KaTYIIIKE.

17. V3ydenne nelicTBUSI MarHUTHOTO TIOJISI HAa TIPOBOTHUK C TOKOM.

18. KoHcTpyupoBaHue u uzyueHue padoThl 3J€KTPOABUTATENS.

19. Uzmepenne KII/I snekTpoaBuraTelbHOW yCTaHOBKH.

20. OmBITBI TIO HWCCJEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM HWHIYKIIUHU: HCCIICIOBAHHE

W3MEHEHU 3HAYCHUsI ¥ HANPABJICHUSI WHYKITMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe naBuxeHwe. MartepuanpHas Touka. Cucrema oTcyéta. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBKEHMS. PaBHOMepHOE NpSIMOJIMHEWHOE JBWXeHue. Hepasnomepnoe
npamonunelnoe ogudxcenue. CpeOHss U MSHOBEHHAS CKOPOCMb mend Npu HepaeHOMEPHOM
0BUIICEHUU.

VYckopenue. Pasnoyckopennoe npsamoaunetinoe ogudcerue. C60000Hoe naodenue. Onvimol
Lanunes.

PaBHOMepHOEe nBWKeHHE MO OKpyXKHOCTH. [lepron u uwacrora obOparuenus. Jluuetinas u
yenoeas ckopocmu. L{enmpocmpemumenvroe yckopeHue.

ITepBriit 3akoH Hprotona. Btopo# 3akon Hptorona. Tperuit 3axkon Hrerotona. llpunyun
cynepnosuyuu Cui.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus.: cuna mpenusi CKOIbAHCeHUsl, CULA MPeHUsl NOKOS,
opyaue 8udbl MpeHusl.

Cuna TSKECTH U 3aKOH BCEMUPHOT'O TSATOTEHHsL. Y CKOPEHUE CBOOOTHOTO NaieHUs. /[eudiceHue
nnanem okpyz Coanya. Ilepeas kocmuueckas ckopocmo. Hegecomocms u nepezpy3xu.

PaBHOBecue MarepuanbHON TOUKH. Abcoatomuo meépooe meno. Pasnosecue meépooco mena
€ 3aKpenniénnoul ocvio epawjernusi. Momenm cunvl. Llenmp masxcecmu.

Nmnynsc Tena. Mzmenenue umnynvca. Mmnynve cunvi. 3aKOH COXPAaHEHHs] HMILYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass paboTa ¥ MOMIHOCTh. PaboTa cunm TskectH, ynpyeocmu, mpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvuas snepeus cocamoti npyxcunsl. Kunernueckast sneprus. Teopema o Kkunemuueckou
9Hepeuu. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEprHUH.

Jemoncmpayuu.

1. HalGmroneHne MeXaHUYeCKOTO JBIKEHUS TeJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHME TyTe€ld M TPAEKTOPUM JBUIKEHUS OJHOTO M TOTO K€ Tella OTHOCUTEIBHO

Pa3HBIX TeJl OTCYETA.
3. M3mepeHne CKOpPOCTU U YCKOPEHHUSI MPSIMOTUHEHHOTO ABUKEHUSI.
4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.
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Habnronenue nBrKeHHS Tela M0 OKPYKHOCTH.

Habnronenne MexaHMUECKUX SIBICHUH, MPOUCXOAAIINX B cucTtemMe oTcuéra «Tenmexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHH OTHOCHUTEJFHO KaOMHETa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€Ja OT MACChl Tejla U JEMCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmonenue paBeHCTBa CHII IPU B3aUMOJCHCTBUU TEJ.

9. l3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUMU.

10. Ilepenaya umirysbca Ipy B3auMOJCHCTBUN TE.

11. IIpeoOpa3oBaHusi SHEPTUU NP B3AaUMO/ICHCTBHH TEIL.

12. CoxpaHeHue uMIysbca Ipu HEYIPYrOM B3aUMOJICHCTBUH.

13. CoxpaHeHue uMIysbca pu abCoIMIOTHO YIIPYrOM B3aUMOJICHCTBUH.

14. HaGntoieHre peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHue MEXaHNYEeCKOW SHEPTUuu Npy CBOOOHOM Ma/IEHUU.

16. CoxpaHeHuEe MEXaHNYECKOW SHEPruu Npy ABMUKEHUU Tella M0l 1eMCTBUEM MPYKUHBI.

Jlabopamopusie padbomot u onvimul

1. KoHcrpynpoBaHue TpakTa AJisi pa3roHa WU JaJbHEWIIEro PaBHOMEPHOIO JIBHYKEHUS
LIapyKa UM TEJIEKKH.

2. OmpeneneHne cpemHe CKOPOCTH CKOJBKEHHS OpycKa WM JBIKCHHS I[IapuKka TI0
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHre yCKOpPEHHs Tella TP PaBHOYCKOPEHHOM JIBHKCHHWH TI0 HAKIOHHOM
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JBMXKEHHU O€3

Ha4aJbHOW CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIbI HOPMAJIBHOTO JIaBje

6. OmpeneneHne pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JABMXKEHMM Teja IO

TOPU30HTAIBHOM MOBEPXHOCTH.
7. OmpeneneHne pabOTbl CHIIBI YNPYrOCTH HpPHU HOABEME Ipy3a C MCIOJb30BaHHEM
HETO/BM)KHOTO U TOJBMKHOTO OJIOKOB.

8. M3yueHue 3aKOHa COXpaHEHUS SHEPTUU.

Pazgen 9. Mexannveckue KoJ1e0aHusl U BOJIHBI.

KonebarenbHoe npmwxeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHUM: IEpPUOJ, 4acToTa,
aMIUITyna. MaTtemMaTuuecKuii W npyoicuHHult  maamuuxu. Ilpespawenue sHepeuu npu
KOe6amenbHOM O8UNHCEHUL.

3aryxaromue KojeOaHus. BeiHyxaeHHble kosneOanus. Pezonanc. MexaHuyeckue BOJIHBI.
CBolicTBa MEXaHUUYECKUX BOJIH. /IpodonbHble u nonepeynvle 80NHbl. [Tuna 601HbL U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbL 6 MEEPOOM meie, CeUCMUYEcKUe GONHbL.

3BYK. I pomrxocms 38yKka u evicoma mona. Ompadicenue 36yka. Mngpaseyx u ynompazeyx.

Hemoncmpauyuu.

HaGnronenue xonebanuil Ten noj AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

HaGnronenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnroneHnue BeIHYX/IEHHBIX KOJIe0aHUH U pe30HaHca.

Pacnipoctpanenune npoJoabHbIX U MOTIEPEUHBIX BOJIH (Ha MOJIEINN).

HabnroneHue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

. AKYCTMYECKHI pE30HaHC.

Jlabopamopusie pabomot u onvimol.

1. OmnpezeneHue 4acTOThI U eproa KojaeOaHHi MaTeMaTHUECKOTro MasiTHUKA.

2. OmpeneneHue 4acTOThI U epuoJia KoJeOaHUH MPYy>KMHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH MEPHO/1a KOJIeOaHHH MOIBEIIEHHOTO K HUTH Tpy3a OT JUTMHBI
HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH NepHOAA KojeOaHWH IMPYKUHHOTO MAasTHHUKA OT MAaccChl
rpysa.

5. IIpoBepka HE3aBUCHMOCTHU NEepHOa KoeOaHU Ipy3a, MOABEHICHHOTO K HUTH, OT MacChl

rpysa.

o

o

o0 s wN e



6. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHOa KoJeOaHU MPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U KECTKOCTH MPYKUHBI.

7. V3MmepeHue ycKopeHus: CBOOOAHOIO Na/ICHNUS.

Pazznen 10. DjeKkTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOIHbL. C80uUCmea 91eKmpoMasHUmHbIX 60H.
Ulkana anekmpomacnumnelx 6oaH. Hcnonvzoeanue 21eKMpOMASHUMHBIX GOAH O/l COMOBOU
CBA3U.

DOnekTpoMarHuTHasi mnpupoja cBera. CkopocTh cBera. BoigHOBBIE CBOWCTBa CBeTa.
Jemoncmpayuu.

1. CBoiicTBa 3EKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Paznes 11. CBeToBbIe IBJICHHS.

JlygeBast moniensb cBeta. Mictounuku ceta. [lpamonuneiinoe pacnpocmpanenue ceema.
3ammenus Connya u Jlynol. Ompasicenue céema. Ilnockoe 3epkaio. 3aK0H OTpakKeHUs CBETA.

[Ipenomnienue cBeta. 3akoH NpeJIOMIICHUS CBETA. [lonHoe 8HympeHnee ompaxcenue ceemd.
Hcnonvzosanue nonnozo enympenne2o ompaxicenus 8 ONMu4ecKux cemosooax.

Pasnoocenue benozo ceema 6 cnexmp. Onvimol Horomona. Cnodwcenue cnekmpanbHulX Y8emos.
Jucnepcus ceema.

emoncmpayuu.

[IpssMOnMHENHOE pAaCIIPOCTPAHEHHE CBETA.

OtpaxeHue cBera.

[Tony4yenue n3o00pakeHUI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHYeCcKU CBETOBO/I.

Xop tydeii B coOuparomei JTuH3e.

XoJ ay4der B pacCEeUBalOIEH JIMH3E.

[Tony4yenue n300paskeHUI C TOMOIIIBIO JTHH3.

. Ilpunnun nevictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Moxenb riaza.

11. PasnokeHue OeIoro CBEeTa B CIICKT).

12. TlonydeHue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH yIJjla OTPAXKEHUsI CBETOBOTO JIy4a OT yrjla MaJeHUsl.
2. V3yueHue XxapakTepUCTUK N300pa)KEHUs MPEeIMETa B IIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHUMOCTH yrjla IPEJIOMJIEHUS CBETOBOIO Jiydya OT YIUIa IMaJIEHUs Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne (HOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3IoKEHUIO OEI0Tr0 CBETa B CHEKTP.

OnpITEl MO BOCHPHUATHIO I[BETA MPEIMETOB NpHU HMX HAOMIOJECHUM 4Yepe3 IBETOBHIC
(UITBTPBI.

Pa3znen 12. KBanToBbIe sIBJEHHUS.

Onwvimol Pesepghopoa v nnaHerapHas Mojenb atoma. Moaens atoma bopa. Hcnyckanue u
noznowenue ceema amomom. Keanmol. JInneluaToie CIIEKTPBHI.

PannoakTuBHOCTE. Anvgha, bema- u camma-uznyyenus. CTpoeHHE aTOMHOTO siipa. Hyxkionuas
MoOenb amomHo20 sAopa. HMzomonvl. Paouoaxmuenvie npespawenus. Ilepuod nonypacnaoa
amoMmuwix soep.

SAnepuble peakuuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOIO U MAaCCOBOTO YHUCEN. DHEPrus CBs3U
aTOMHBIX sifiep. CBsI3b Macchl ¥ SHEPTUU. Peakyuu cunmesa u 0enenus soep. Mcmoynuku snepeuu
Connya u 36€30.

SAnepnast sHepretuka. JlecTBYS paiMOAKTUBHBIX U3TYUEHUL HA HCUBbIE OP2AHUZMBL.

Jemoncmpayuu.
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CrieKTphpl U3JIy4yeHUs U TOTJIOICHHUSL.

CrieKTphbl pa3au4HbIX Ia30B.

CrnexTp BoAOpoO/Ia.

Habnronenue TpexoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOUINX U3TYICHUH.

Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

Jla6opam0pnbze pabomot u onvimol.

1. HaGmoneHune CIUIOMIHBIX U IMHEHUYAThIX CIIEKTPOB U3Ty4EHUSI.

2. HccnenoBaHue TPEKOB: H3MEPEHUE HHEPrMM YaCTUIBl MO TOPMO3HOMY NyTH (IO

¢doTorpadusim).

IHoBTOpHUTEILHO-00001IAKOIIIUI MOLYIb.

[ToBTOpHUTENBHO-0000MIAIOIITNIT MOY/Ih MPETHA3HAYEH JJIsi CUCTeMaTU3allui U 0000IeHUs
MIPEIMETHOTO COJEPKAHUS U OIbITA JAESITEIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHHH BCETO Kypca
(bu3MKM, a TakKe JUIsl MOJArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy IO (U3MKe AJis
oOyuaronuxcs, BbIOPaBIINX ATOT YUEOHBII MpeIMET.

[Ipn n3yyeHUH NaHHOTO MOJIYJNS PEANTU3yIOTCSl U CUCTEMATU3UPYIOTCS BUJbI JESTEILHOCTH,
Ha OCHOBE KOTOpPBIX OOEeCneurMBaeTcs JOCTIKEHUE NPEIMETHBIX M  MeTalpeIMEeTHBIX
IUTAHUPYEMBIX  Pe3yJabTaToOB 00ydeHus, (QOpMHUpYeTCs eCTECTBEHHOHAyYHasi IPaMOTHOCTH:
OCBOEHHE HayYHBIX METOJIOB UCCIIEIOBAHUSI SIBJICHUI MIPUPO/IbI U TEXHUKH, OBJIa/IEHUE YMEHUSIMHU
OOBACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOTYYSHHbIE 3HAHUS, pelIaTh 3aJaud, B TOM YHCIe
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHbIE.

[IpyHIHMNHAIBHO 1EATETBHOCTHBIN XapaKkTep JAHHOTO pa3Jiesa peaanu3yeTcs 3a CHET TOro, YTO
oOyuaroniuecs BBIMOIHSIIOT 331aH1s, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IMOJIyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PrU3HUECKUE SIBJICHUS B
OKpY’Karolllel MPUPO/ie U TIOBCETHEBHOM KU3HU;

WCIO0JIb30BaTh HAy4YHbIE METOJbl MCCIEAOBAHUS (PU3NYECKUX SIBICHHUM, B TOM YHUCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HayyHbIE OCHOBBI HanmOojee BaXKHBIX JOCTHKEHUM COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTUYECKOr0 UCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O MPEIAMETA
«®PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nienmom pesynbTaThl ocBoeHust oOydarommmucs ¢ 3I1P yaeOHoro npenmera «Duznkay
JOJKHBI COBIIAJaTh C pe3yJibTaTaMu NPUMEPHOI paboueil mporpaMMbl OCHOBHOTO OOIIEro
o0OpazoBaHwUsI.

Haubonee 3HauMbIMU SBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrare u3ydyeHus ¢PU3MKM HA YPOBHE OCHOBHOTO oOmmIero oOpa3oBaHHs Y
obyuatomierocs ¢ 3[IP 6ynyTt chopMupoBaHsl ciaenyrome TMYHOCTHBIE PEe3Y/IbTaThl B YaCTH:

1) maTprOTHUYECKOTO BOCIIUTAHUS:

MPOSIBIIEHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON Qu3ndecKkoi
HayKu;

LIEHHOCTHOE OTHOIIEHHUE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX-(PU3UKOB,;

2) rp@XJaHCKOTO M TyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHMS:

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIEHUU OOIIECTBEHHO-3HAUUMBbIX M 3THUECKUX
po6JieM, CBA3aHHBIX ¢ MPAKTUYECKUM IMPUMEHEHUEM JOCTIKEHUHN (PpU3HKHY;

OCO3HAHHE BaXXHOCTU MOPAJIBHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) CTEeTHUECKOTO BOCTIUTAHUS:

BOCIPHUATHE ICTETUYECKUX KadecTB (PU3NYECKON HAyKH: €€ FrapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) NEHHOCTH HAYYHOTO MMO3HAHMSL:
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0CO3HAHME IIEHHOCTH (PU3NYECKON HAyKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIIOLIEN KYJIbTYPBI;

pa3BUTHE HAyYHOU JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON IEATEIBHOCTH;

5) popMHUpOBaHUS KYIBTYPHI 310POBbS U AMOIIMOHAIIFHOTO OJIAarOTIOIYYHsI:

OCO3HAHME IIEHHOCTH 0e30mMacHOro o0pas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BXKHOCTH TPAaBUII O€30MIaCHOTO TOBEICHUS HA TPAHCTIOPTE, HA AOPOTaX, C JIEKTPUISCKUM
U TEIUIOBBIM 000PY/ZI0BAHUEM B JJOMAITHUX YCIOBHSIX;

c(OpPMHUPOBAHHOCTH HaBBIKA pe(IIEKCHH, TPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
e MpaBa y APyroro 4eloBeKa;

6) TpyI0OBOTO BOCIIUTAHMUSL:

7) akTUBHOE y4acTHE B PEUICHUH NMPAKTUUECKUX 3a/a4 (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHM3aliy, HACEJIEHHOI0 IIyHKTa, POJHOrO Kpas) TEXHOJOTMYECKOW U COLMaJIbHOMN
HaIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3MUECKUX 3HAHUII;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHIO Ipodeccuil, CBA3aHHbBIX C PUNKOM;

8) PKOJIOTUYECKOTO BOCIIUTAHMUS:

OpUEHTAllMsl Ha NpUMEHeHHe (GU3NYECKUX 3HAHWM [Js peuieHus 3agad B 00JacTu
OKpY’)Karolllel Cpefipl, MIaHUPOBAHMS MOCTYIKOB M OLEHKHU MX BO3MOXKHBIX IMOCIEACTBUM IS
OKpYKarollenl Cpeibl;

OCO3HAaHHKE TJI00aJIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOsIeM U MyTeil UX peuieHus;

9) aganTanuy K M3MEHSIOMKUMCS YCIOBHSIM COLUAIBHON U MPUPOIHON CPEJIbI:

MOTPeOHOCTh BO B3aUMOJEMCTBUM TpPU BBHINOJIHEHUHM MCCIEAOBAaHUN U MPOEKTOB
(hbM3UYECKO HANPABICHHOCTH, OTKPBHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JAesTeIbHOCTb;

MOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHW, B TOM 4YHCIe (HOPMYTUPOBATH HJICH,
MOHSTHS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

0Co3HaHue AePHUIIMTOB COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

IJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

CTpeMJICHHE aHAIU3UPOBATh U BBISIBIIATH B3aUMOCBSI3U MPUPO/IbI, 00IIECTBA U SKOHOMUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHU;

OIICHKa CBOMX JCWCTBHI C Y4YETOM BIMSIHHMS Ha OKPYXAIOHIYI0 Cpeay, BO3MOKHBIX
rJ100aIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATHI

Osnaodenue yHugsepcanbHvlmu yueOHbIMU NOZHABAM EJIbHBIMU OCUICIBUAMU:

1) 6Ga3oBbIC JIOTUYECKUE JCHCTBHUS:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH 0OBEKTOB (SBJICHMUIA);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALIUU, OCHOBaHUS JUisi 00001IeHUs 1
CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W TpPU MU3YYEHUM (PUINYECKUX SBICHUN U
MPOLIECCOB, TMPOBOJIUTH BBIBOJABl C HCIOJB30BAHMEM JEAYKTUBHBIX M  HMHIYKTHBHBIX
YMO3aKIIOUEeHUH, BBIABUTAaTh THUMOTE3bl O B3aUMOCBS3SX (PU3UUYECKHX BEIUYHMH, TPU
HE00X0AMMOCTH MO PYKOBOJICTBOM YUUTEIS;

BBIOMpATh CHoco0 perieHus ydeOHOU ¢u3nuecko 3amayn (CpaBHEHHE HECKOJBKHX
BapMAHTOB pEIIEHUs, BBIOOP Hanbojee MOAXOAMIIEro ¢ y4ETOM CaMOCTOSTENBHO BBIJECICHHBIX
KPUTEPHEB) MOJT pyKOBOJICTBOM YUHUTEJISL.

2) 6a30BbIe UCCIIE0BATEIBCKUE IEHCTBHSL:

HCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI MHCTPYMEHT O3HAHUS;

MPOBOJUTHh MO TIJIAaHY OIBIT, HECIOXHBIM (U3MUeCKUil SKCIEPUMEHT, HeOOobIIoe
ucclieloBaHue (PU3MYECKOro SBJICHUS, IPH HEOOXO0AMMOCTH MO PYKOBOJICTBOM YUHUTEIIS;

(dhopmynupoBaTh 000OIIEHHSI M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
OTIBITa, UCCIIEIOBAHUS C ONIOPOU HA TUIAH/alTOPUTM.



3) paboTa ¢ uHbOopMAaIUei:

NPUMEHATh PA3IUYHbIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpPH IOHWCKE M OTOOpe
uHbOpMAlMK WM JAHHBIX C YYETOM TMpeUIOKEHHOW YydeOHOW (u3nyeckol 3amaum, Hpu
HEO0XOAMMOCTH MO PYKOBOJICTBOM YUHUTEIIS;

aHaJM3UpPOBaTh, CUCTEMATH3UPOBATh WHPOPMALMIO PA3IUYHBIX BUAOB U  (GOpM
MPECTaBIICHHUS;

CaMOCTOSITEIIbHO BBIOMpATh ONTHMAIBHYIO (OpPMY TMPEICTaBICHHUS HWHPOPMAUN |
WLTIOCTPUPOBATH pPellacMble 3314l HECIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOW TpaduKoil U
UX KOMOWHAIMSIMH, TI0J] PYKOBOJICTBOM YYHTEIIS.

OnnageHne yHUBEPCAIbHBIME y4eOHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

1) oOmenue:

B X0J1e 00CYXJIeHHs yueOHOTO MaTepuaia, pe3yJabTaToB Ja00paTOPHBIX pabOT U MTPOESKTOB
3aJaBaTh BOMPOCHI TI0 CYIIECTBY OOCY)KJAa€MOW TEMbI M BBICKA3bIBaTh WICH, HAIlCJICHHBIC Ha
peleHne 3a1auu 1 moaep kanue 01aroKenaTelbHOCTH OOIIEHMS,

COTOCTaBISATh CBOM CYXKIEHHS C CYXACHUSMH JpPYyrHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIIN;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

MyOJIMYHO  TPENCTABIATh  PE3YJAbTAThl  BBINOJHEHHOTO  (DM3UYECKOTO  OIBITa
(9KcTIeprMeHTa, UCCIIEOBAHMS, TTPOCKTA).

2) coBMeCTHas ACSITEIBHOCTD (COTPYIHUYECTBO):

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHON paOOTHI TPU
pElIeHUH KOHKPETHON (hn3nueckoil mpoOiaemsl;

MPUHUMATh IIETd COBMECTHOW JESTEIhbHOCTH, OPraHW30BHIBATH JEHCTBHS 10 &
JOCTHKEHHIO: PacIpeliesiaTh POJH, OOCYXAATh MPOLECCHl U Pe3yabTaThl COBMECTHOM pabOThI,
0000111aTh MHEHHSI HECKOJIbKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacTh pabOThl, JOCTUTas KadyeCTBEHHOIO pe3ylibTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUS C JPYTUMU WIEHAMU KOMAaH/IbI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

OBnazneHue yHUBEPCAIbHBIMU YU€OHBIMH PETYIATUBHBIMU JCHCTBUSAMMU:

1) camoopranuzanus:

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOIIUX Ui peUIeHUsS
(bu3znuecKux 3HaAHU;

OpUEHTHPOBATHCS B PA3UYHBIX [OJXOJAaX NPHUHATHS pELIeHUH (MHIUBUIYaIbHOE,
MIPUHSATHE PEIIeHUs B TPyIIe, IPUHITHE PELICHUI IPYIIOii);

COCTaBIISATh AJTOPUTM pelleHus GU3NYECKON 3aau WM TUIaHa UCCIIeIOBAHUS C YUETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MOJT PYKOBOJCTBOM YUUTEIIS.

2) cCaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYallUd U TpeJiarath IUlaH €€ M3MEHEHHUd, MPH HEeOOXOAUMOCTH MO
PYKOBOJICTBOM YYUTEIIS;

OOBSCHATH MPHUYMHBI JOCTIKEHUS (HEAOCTH)KEHUS) PE3yIbTaTOB JAEATEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBUE PE3yNbTaTa IENH U YCIOBHUSIM.

3) SMOLIMOHANIbHBIN UHTEJIEKT:

CTaBUTb ce0s Ha MECTO JIPYroro 4ejaoBeKa B X0/JI€ CIOPa WM IUCKYCCUH Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

4) npunsATHE C€0S U IPYTUX:

MpHU3HaBaTh CBOE TMpaBO Ha OMMUOKY MpU pemieHud (U3MYECKUX 3a7ad WId B
YTBEPKJACHUAX HA HAYUYHBIE TEMBI M TAKOE K€ MPaBO JPYToro.

HNPEIMETHBIE PE3YJIbTATHI

TpeGoBanus K NpeAMeTHBIM Pe3yJIbTATaM OCBOEHHS Y4eOHOro npeamera «®u3znkay,
pacnpe/ejeHHbIe 10 T0JaM 00y4eHHs



Pesynbratel mo rogam GopMyIupyrTCs IO MPUHIUITY JOOABICHHS HOBBIX PE3YIbTATOB OT
rojia K rojay (pe3ysibTaTbl OUEPEIHOTO rojia Mo YMOJIYAHHUIO BKIIIOUAIOT PE3YNIbTaThl MPEABIIYIIUX
7eT).

7 KJIIACC

[IpenMerHbIie pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y
00yJaromuxcst yMEHHIA:

OPUEHTHPOBATHCS B TOHITHSIX W OINEPHPOBATH MMU Ha 0a30BOM ypOBHE: (U3MYECCKHEC U
XHUMHYCECKUE SIBIICHUS; HAOIIOJCHHUE, SKCIIEPUMEHT, MOJIEIb, TUIIOTE3a; SAUHUIIBI (DPU3HUICCKUX
BEJIMYMH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe);
MEXaHUYEeCKOe JBHKEHUE (paBHOMEpPHOE, HEPaBHOMEpPHOE, MNPSIMOJUHEHHOE), TPacKTOPHUs,
paBHOJIEHCTBYIOIIAs cuJl, AeopMmanius (yrpyras, IiacTuyeckas ), HEeBECOMOCTb, COOOIIAIONTUECS
COCY/IBI, C OTIOPOM Ha AMJAKTHYECKUI MaTepHual

paznuuath sBIAeHUsA (Auddy3us; TEIUIOBOE IBMIKEHHWE YAaCTUIl BEUIECTBA, pPaBHOMEPHOE
JBKEHHE, HEPAaBHOMEPHOE JIBIKCHUE, WHEPIUS;, B3aUMOJCHCTBUE TEIN;, pasHosecue meépobix
mes ¢ 3aKpenjiéHHOU OCblo 8paujeHus; iepenada JaBjaeHus TBEPABIMU TEJIaMH, KUIKOCTSIMH U
razamu; arMoc(epHoe [aBlieHWE; ITUTABAaHUE TeJ; TIPEBPAIIEHUS MEXaHUYECKOW DSHEPTHH)
10 ONTMCAHUIO WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JIaHHOE
(dbu3uvecKoe SBIECHUE, TIOCIIE TIPEABAPUTEIIHLHOTO 00CYKICHUS C TIEaroroMm;

pacro3HaBaTh MMPOSIBIICHUE H3YICHHBIX (DU3MUSCKUX SBJICHUN B OKPY)KAIOIIEM MHUPE, B TOM YHUCIIC
(dusnyeckue ABICHUS B MPHUPOJIC: MPUMEPHI JIBIKCHUS C PA3IMYHBIMH CKOPOCTSMH B JKUBOH U
HEXXUBOW TIPHPOJIC; JNEHCTBUE CHJIBI TPEHUS B NMPHUPOJC W TEXHHKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha )KMBOW OpraHW3M; IITaBAaHUE PHIO; phIYard B TEJC YEJIOBEKA; IPH ATOM IEPEBOTUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCIATH CYIISCTBEHHBIC CBOMCTBA/IPU3HAKHA (PHU3UICCKHIX
SIBJICHUH C TIOMOIIBIO MEarora;

OTHCHIBATh U3yYEHHBIE CBOMCTBA TN U (U3NYECKHE SIBJICHUS, UCTIONb3Yys (PU3NMUECKUE BEITUYUHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTb, CKOpPOCTb, CpEIHSsS CKOPOCTh, CHJIA
YIOPYroCTH, CUJIa TSKECTH, BEC Tejla, Cujla TPEeHUs, aBjeHue (TBEPIOTo Tena, )KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUS MEXaHW3MOB, KUHETHUYECKas U MOTEHIMaIbHAs SHEPrus) ¢
OTIOPOH Ha CXEMY; MPU OMKCAHUM PACKPHIBATH (PU3UUECKHUI CMBICT UCHOJIB3YEMbIX BEJIMUMH, UX
0003HaYCHHS W €IUHUIIBI (PU3HUYECKUX BEIUYHH, HAXOOUMb (HOpMYIbl, C8A3bI8AIOUUE OAHHYIO
Qu3zuueckyro enutUuHy ¢ OpyeuUMu GeIUYUHAMU, CIMPOUMb 2PAdUKU U3YUEHHbIX 3A8UCUMOCTeEl
Qu3zuyeckux senuyur ¢ OIOPON Ha TUIAKTUYECKUI MaTepHall;

XapaKTepH30BaTh CBOWCTBA Tel, (U3MUecKue SBICHHUS M IPOLIECCHl, HCIOJB3Ys IpaBHiia
CJIOKEHHUS CUJ (BIOJIb OAHOM TIpsiMOi), 3axow I'yka, 3axown Ilackans, 3axon Apxumeoda, npasuio
pasHogecus pviuaza (610Ka), «3010moe npasuioy MexaHuky, 3aKOH COXPaHEHHs] MEXaHUYECKO
SHEPruy; IMpH OTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3anUCLIBAMb €20
MamemamuyecKoe 8blpadiceHue noo pyKogooCmeom nedazo2a ¢ o0cysicoenuem niana pabomol;
OOBSACHATh (PU3MYECKHE SBICHUS, MPOLIECChl W CBOWCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: IpH I[OMOIIM T[eJarora BbISBISTh
MIPUYKUHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMYECKUX I11aroB ¢ OMOPOW Ha
1—2 u3yueHHBIX CBOMCTBA (PU3NUECKUX SIBICHUM, GU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;
pelaTth TUMOBbIE pAacy€THBIE 3a/Ja4u B 11eiicTBHE C OMOpOW Ha alrOpPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TEAAroroM, HCHONb3ysd 3aKOHbI U (POPMYIBI, CBS3BIBAIOIINE
¢dbusznuecKkue BENWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 33/aydl 3alHChIBaTh KPAaTKOE YCIOBHE,
MO/ICTaBIATh (PU3MUECKUE BETUYUHBI B JOPMYIIBI U MPOBOIUTH PACUETHI, HAXOUTH CIIPABOYHBIC
JTaHHbIE, HEOOXOIMUMBbIE MJIsi peHIeHHs 3ajad, OIEHUBATh PEATUCTUYHOCTh TOJTY4EeHHOMN
(bu3MUECKON BEIUYUHBL;

pacrno3HaBaTh MPOOIEMBI, KOTOPbIE MOXHO PEIINTh MPU MOMOIIN (PU3UYECKUX METOJOB IMOCIIe
MIPEeIBAPUTENILHOTO OOCYKIEHHS C TIeIaroroM; Py MOMOIIIM TIearora B ONMCAHUN UCCIISIOBAHUS
BBIJICTISATH TIPOBEpsieMOe MPEINoiokeHne (TUMOTE3y), ¢ OMOPON Ha MUAAKTHUECKUN MaTepuan



pa3nuyath W MHTEPIPETHPOBATH TOIYYCHHBIH pe3ylbTaT, HAXOAUTh TOCIE OOCYXICHHS C
Me1aroroM OIMOKK B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI IO €r0 Pe3yIbTaTaM;

yMETh HaXOJUTh C HCIOJB30BaHHEM LU(GPOBBIX 00pa30BAaTEIbHBIX PECYPCOB OIBITHI TI0
HaOMIOIeHUIO  (PU3MUYECKUX SBICHUNW WIM (PU3MYECKHX CBOMCTB Tell: (OPMYIUPOBATH
MIpOBEpSEMbIE TPEAINOJIOKEHUS, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYyJOBaHUS C
OTIOPOI Ha CXEeMy, 3alHChIBaTh XOJA ONbITa U (OPMYIHPOBATH BHIBOABI ITOJ PYKOBOJCTBOM
[eaarora;

BBIIIOJIHATh IMPSMbIE HM3MEPEHUS pAcCTOSHUS, BPEMEHH, Macchl Tesa, 00bEMa, CUIBl U
TEeMIepaTypbl C UCHOJIH30BAHUEM AHAIOTOBBIX U MHU(PPOBBIX MPUOOPOB C OMOPOH HA ANTOPUTM;
3aMMChIBaTh MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM a0COTFOTHOM MOTPEITHOCTH U3MEPEHUH;
IIPOBOJUTH COBMECTHO C MEAroroM MCCIEeI0BaHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEINUMHBI
OT JIpyrodl C UCHOJb30BAaHHUEM MPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH PaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHHU ABW)KEHUS TEJA; CUIbl MPEHUs CKOAbMCEHUs om eeca meid,
Kayecmea 00pabomku noeepxHocmeu men U He3A8UCUMOCIU CUTbL MPeHUs Om NIowaou
CONPUKOCHOBEHUSI meJl;, CUNbL YAPY20CMU Om YOTUHEHUS NPYICUHDL, 8bIMATKUBAIOU el CUTbL OM
00véMa NOPYHCEHHOU Hacmu mena u Om HNIOMHOCMU IHCUOKOCMU, €€ He3a8UCUMOCU
om NIOMHOCIU mend, Om 2IYOUHbL, HA KOMOPYIO NOSPYHCEHO MeNo, YCI08Uli NAAGAHUs Mmel,
yenosull  pasnogecusi pwvlyaea U 010K08); TOJ PYKOBOJCTBOM TIelarora ydacTBOBaTh B
IUTAaHUPOBAHUM Y4€OHOTO UCCIIEIOBAHUS, COOMPaTh YCTAHOBKY U BBINIOJHATH U3MEPEHUS, CIEeIys
MPeII0KEHHOMY IUIaHy, (DUKCHpPOBATh pPE3YyIbTAaThl MOJYYEHHONW 3aBHUCHUMOCTH (PU3UUYECKHX
BEJIMYMH B BHJIE TPEAJIOKEHHBIX TaOIULl M TpaQHUKOB, JeJIaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEIOBAHUS;

COOTHOCHUTh KOCBEHHbIE U3MEpEHMs (PU3MUECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA KHUAKOCTU U
TBEPAOrO TeNa; cuUja TPEHUS CKOJIBKEHHUS; JaBJICHHE BO3JyXa; BbITAIKHUBAIOIIAs CUJIA,
JefcTByIONas Ha MOTPYKEHHOE B KUJIKOCTH TeNI0; KOAPPHUIIMEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIIeAysl MPEIIOKEHHOW MHCTPYKIMH;, TPU BBHIMOJIHEHUH U3MEPEHHH TOJ
PYKOBOJICTBOM I€Jlarora coOHpaTh SKCHEPUMEHTANbHYIO YCTAHOBKY W BBIYHMCIATH 3HAYCHHUE
HCKOMOH BEJIWYMHEL,

co0JTI01aTh MpaBHIIa TEXHUKHU O€301TaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000PYAOBAHUEM MOCTIE
MIPeIBAPUTEIILHOTO OOCYXICHUS C TIEAarorom;

COTIOCTABJIATh NMPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIaroIuecs coCyIbl, 0apoMeTp, phluar, MOABMKHBIN U HEMOBMKHBIN OJIOK,
HAKJIOHHAsSI JIOCKOCTh C OMOPO Ha AUIAKTUYECKUI MaTepua;

XapaKTepU30BaTh MPUHIUIIBI ASHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB MocCie
MIPEIBAPUTENILHOTO OOCYXJEHHSA C MEeAaroroM ¢ ONOpoil Ha WX omucaHus (B TOM 4YHCIIE:
MOAIIUIHUKY, YCTPONCTBO BOJOMPOBOJAA, TUIPABIUYECKHI IpPECC, MaHOMETP, BBICOTOMED,
MOPUIHEBOM HACOC, apeoMeTp), HCIOIb3ysd 3HaHUA O CBOMCTBAX (PU3UYECKHUX SIBICHUU U
HeoOxoIuMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOIUTh MHGOPMAIUIO O MpHUMeEpax MPaKTUYECKOTO HCHOJB30BaHUS
(bu3nyecKuX 3HaHUI B MOBCEIHEBHOW KU3HU JJIsl oOecreueHrs 0e30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOMIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOILLEN CPELE;

OCYILIECTBIATh C IOMOIIbIO IeAarora OTOOp HCTOYHHMKOB HHpopmamuu B ceTH MHTepHeT
B COOTBETCTBHUM C 3aJaHHBIM MOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUU U MyTEM
CpPaBHEHMSI  pPa3UYHBIX  HCTOYHUKOB  BBIACTATh  HMH(MOpMALNIO, KOTOpas  SIBJSETCS
MIPOTHBOPEUUBON MIIM MOXKET OBITh HEZOCTOBEPHOI];

UCIOJIb30BAaTh TMPH BBHIMOJIHEHUM YYEOHBIX 3aJaHUi HAYYHO-TIOMYNISAPHYIO JIUTEPATypy
(Gu3MYecKoro cojep)KaHMs, CIpPaBOYHbIE MaTepHalibl, pecypchl ceth VIHTepHeT; BIaleTh
npuéMaM KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHuss MHPOpPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B APYIYIO;

cO3/1aBaTh MOJ] PyKOBOJICTBOM Ie/larora ¢ 00CyX/1eHueM IulaHa paboThl KpaTKUE MHUCbMEHHBIE U
yCTHBIE COOOIIEHUS Ha OCHOBE 2—3 NCTOYHUKOB MH(pOpMAIMU (PU3UUECKOTO COJIEPKAHUS, B TOM



yuciae IMyOJMYHO JieNaTh KpaTKhe COOOIICHUs O pe3yibTraTax IPOEKTOB WM Y4eOHBIX
HCCIEA0BAaHUM; IIPU 3TOM I'PaMOTHO HCIIOJIb30BaThb M3YyYEHHBINM MOHATUMHBIA ammapar Kypca
(Gu3MKH, CONPOBOXKAATH BHICTYINICHHE MTPE3CHTAIICH;

IIPU  BBIIIOJIHEHUM Y4€OHBIX IPOEKTOB M HCCIEIOBaHMM II0J PYKOBOJACTBOM Iieiarora
pacrpenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMU 3aJla4aMH, CICAUTH 3a
BBITIOJTHEHUEM TUIaHa JCWCTBHM, aJ€KBATHO OIICHWBATh COOCTBEHHBIN BKJAI B JAEATEIHHOCTH
I'PYIIIBI; BBICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOACHCTBUE, YYUTHIBAS MHEHUE OKPY/KAFOIIUX.

8 KJIACC

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Yy
00yJaromuxcst yMEHHIA:

OpUEHTUPOBAThCS B IMOHATHSAX M ONEpPUpPOBaTH MMM Ha 0a30BOM YpPOBHE: Macca U pa3Mepbl
MOJIEKYJ, TEILUIOBOE JBMKEHHE aTOMOB W MOJIEKYJN, arperaTHbleé COCTOSIHHSA BEILECTBA,
KpUCTAJIIIMYECKHUE U aMOp(HBIE TeJa, HACHILEHHBIH U HEHACHIIIEHHBIN Tap, BJIaKHOCTh BO3/1yXa;
TEeMIIEpaTypa, BHYTPEHHsIS SJHEPIUs, TEIUIOBOM ABUTATElIb; AIEMEHTAPHBIN MIEKTPUYECKUM 3apsi,
NEKTPUYECKOE I0JIE€, TPOBOIHUKHU U IUDIIEKTPUKH, TOCTOSTHHBIA MIEKTPUYECKUI TOK, MATHUTHOE
T0JIE;

pasnuyaTth SBJIEHHUS IIOCJIE€ IPEJBAPUTEIIBHOIO OOCYXKAEHUS C MEeNaroroM (TemaoBoe
pacipeHue/cxkaTie, Telonepeaya, TEIUIOBOE pPABHOBECHE, CMAauMBaHHE, KallWJUISIPHBIE
SIBIICHUS, UCHApeHue, KOHJEHCAlus, IUIaBJIeHHe, KpUCTaJUIM3auus (OTBEplEBaHUE), KUIICHHE,
Terionepenaya  (TEIUIONPOBOAHOCTb,  KOHBEKLHMS,  HW3JIy4€HHE);  OJJIEeKTpU3alus  Tell,
B3aMMOJICIICTBAE  3apsA/OB, JCHUCTBUSA  DJJEKTPUYECKOTO TOKA, KOPOTKOE  3aMbIKaHHE,
B3aMMOJICIICTBHE MArHWTOB, JEHUCTBHE MAarHUTHOIO TIOJII HA IPOBOJHUK C  TOKOM,
AJIEKTPOMArHUTHAasE MHJIYKIMSI) TIO OMHUCAaHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTb C IIOMOIIBIO M€Jarora TPOSIBICHHE M3YYEHHBIX (PU3MUECKUX SBJICHHUH
B OKpY’KaloIlleM MUpE, B TOM 4Hcie GU3NYECKUe ABICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE
U KalWUISPHBIE SBJICHUS B NPUPOJE, KPUCTALIBI B NpUpoAe, u3nydeHne CoJHIa, 3aMep3aHue
BOJ0OEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHETa; 3JIEKTPUUECKUE SIBICHUS B
aTMocdepe, MEKTPUUECTBO )KUBBIX OPraHU3MOB; MarHUTHOE 10J1e 3eMIIH, JIpel( MOIH0COB, pOJib
MarHUTHOTO MOJIS VI XKU3HU Ha 3eMJIe, OJIIPHOE CUSIHUE; IIPU ATOM IIEPEBOANUTD ITPAKTHYECKYIO
3aJauy B yueOHYI0, BBIAEIATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SBICHUM;
OINKCBIBATH O]l PYKOBOJACTBOM IleJjarora ¢ 00CyXJIeHUEM IulaHa pabOThl N3yYEHHbIE CBOWCTBA
Teln U (U3NYECKUE SIBJICHUS, UCHOJIb3Ys (PU3MUECKUE BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSSA
SHEpPrus, KOJIMYECTBO TEIUIOTHI, YIENbHAs TEIUIOEMKOCTh BEIIECTBA, YyHAEIbHAs TEIUIOTa
IUTaBJICHMSI, yJelbHas TeIuloTa MapooOpa3oBaHMs, yelbHas TEIJIoTa CropaHusl TOIJIMBA,
KOA(QQUIMEHT I0JIE3HOTO NeMCTBUS TEIUIOBOM MalllMHBI, OTHOCUTENbHAsI BJIAXKHOCTh BO3/1YyXa,
AIEKTPUYECKUM 3apsll, CUJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, CONPOTHBIICHUE NPOBOJIHUKA,
yIEJIbHOE CONPOTUBIIEHUE BELIECTBA, pab0Ta U MOIHOCTh 3JEKTPUUECKOTO TOKA); IPU OIUCAHUU
IIPaBUIBHO TPAKTOBaTh C MOMOIIbIO Hejarora (pU3MYecKHil CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HaueHMsI U €UHUIBI PU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(GU3NYECKyI0 BEIUYMHY C IPYTMMHU BEIMUYMHAMM, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCHMOCTEH
(bu3nUecKux BEIUYHH,

OTpeNeNATh MOocie MPeABAPUTEIBLHOI0 OOCYXKJIEHHUS C IEeJaroroM CBOWCTBA Tel, (U3MYecKue
SBJICHUS U IPOLECCHI, UCIOJIb3Ys] OCHOBHBIE IOJIOKEHHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUHU
CTPOEHHUS BEIECTBA, NPHUHLHUII CYNEPIO3ULIMHM IOJIeH (HAa KadyeCTBEHHOM YDPOBHE), 3aKOH
COXpaHEHHus 3apsaja, 3akoH Oma U1 ydacTka LenH, 3akoH [Jucoyna—/lenya, 3aKOH COXpaHEHUs
SHEPIUU; NPU STOM HAXOJIUTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIpaXKEHUE C OTIOPOi Ha I (PpOBBIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHTH TOJ KOHTPOJIeM IMejarora (pu3nyeckue Mpouecchl 1 CBOWCTBA Tell, B TOM YHCJe U B
KOHTEKCTE CUTyalui IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IIPH ITOMOILHU IIE€Arora BbIsBIIATh
MIPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ Onopoi Ha 1—
2 U3y4eHHBIX CBOMCTBA (PM3NUECKUX SABICHUN, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;



peliaTh TUMOBBIE pAacUETHBIC 3a/1aud B 1—2 NeWCTBUS C OMOPON Ha aNrOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEAAroroM, WCHONb3ysd 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINC
¢u3nyeckue BETHMYMHBI: Ha OCHOBE aHAM3a YCJIOBHSA 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISIBIISITh HENOCTATOK JAHHBIX JUIS PEIICHUs 3aJadd, BBIOMPATh 3aKOHBI H  (HOPMYIIHI,
HEoOXouMBIe Ui €€ pelIeHUs, MPOBOJUTH PAcy€Thl W CPaBHUBATH MOJYyYEHHOE 3HAYCHUE
(u3HYECKON BEIIMYMHBI C H3BECTHBIMU JAHHBIMU;

UMETh MPEACTABICHUE O TMpoOJeMaX, KOTOPHIE MOXHO PEIIUTh MPH MOMONIN (PH3NISCKUX
METOJIOB TIOCJE€ MPEABAPUTEIBHOIO OOCYXKIEHHSl C IEeJaroroM; HCIHOJb3ysl OIKCaHue
WCCTIEIOBAHUS, BBIICTSATh MPOBEPSIEMOE MPEANOI0KEHHE, OIEHUBATH MPABUIBHOCTH IMOPSIKA
MIPOBECHUS UCCIICIOBAHMS, JIeJaTh BHIBOIbI;

YMETh HaXOJWTh C WCIOJIh30BAaHUEM ITM(PPOBBIX 00pa30BaATEIBHBIX PECYPCOB OMBITHI TIO
HaOMIOACHUIO (DU3UYECKUX SBICHUU WM (U3MUYECKUX CBOWCTB TeN (KAMWLISPHBIC SBJICHMUS,
3aBUCHUMOCTh [JIaBJEHMsSI BO3AyXa OT €ro o0béMa, TeMIepaTypbl; CKOpPOCTH Ipoliecca
OCTBIBaHUS/HArpEeBaHUsl MIPU U3TYyYEHUH OT I[BETA W3JIyYaIOIICH/TOTIIOMAONIeH MOBEPXHOCTH;
CKOPOCTh HCHApeHHUs BOABI OT TEMIEPATYpbl KUIKOCTH W TUIOMAAM €€ TIOBEPXHOCTH;
ANIEKTPHU3aLUsl T€Nl M B3aUMOJICHCTBUE DJIEKTPUUECKHUX 3apsI0B; B3aUMOJICUCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIU3aIlisl MATHUTHBIX MTOJICH MOCTOSHHBIX MATHUTOB; IEUCTBUSI MATHUTHOTO TIOJISI
Ha MPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuWTa, CBOMCTBA DJIEKTPOBUTATEINS TIOCTOSIHHOTO
TOKa): GOopMyIHpPOBATH MTPOBEPSIEMBIC MTPEATIOIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0OBaHUS C OTIOPOM Ha CXEMY; OIMUCHIBATH XOJ OMbITa M (HOPMYITHPOBATH BBIBOJBI MO/
PYKOBOJICTBOM II€J1arora;

MMETh MPEJCTABICHUSA O U3MEPEHUN TEMIIEPaTyphbl, OTHOCUTEIHHOU BJIAXKHOCTH BO3yXa, CHIIBI
TOKa, HAIIPSDKEHUS C UCTIOJIB30BAHIEM aHAJIOTOBBIX TPUOOPOB M TATYMKOB (DU3UIECKUX BEIUUNH;
MpU TIOMOIIM TI€Iarora CPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YYETOM 3alaHHOW aOCOJIIOTHOMN
MIOTPEIIHOCTH;

MIPOBOJUTH COBMECTHO C MEAAroroM MCCIeJ0BaHHE 3aBUCUMOCTH OJHOU (PU3UUECKON BETMUMHBI
OT APYTrOii C UCTIOJIb30BAHUEM MPAMBIX H3MEPEHUH (3aBUCUMOCTh COTIPOTUBIICHUS POBOTHUKA OT
€ro JUIMHBI, IUIOIIAJAA IONEPEYHOI0 CEYEHUsT M YACJIBHOIO COINPOTHUBIICHMS BEIIECTBA
MPOBOJIHUKA; CWJIBI TOKA, HIYHNIEro Yepe3 IPOBOJHMK, OT HAIpPSOHKEHUS Ha MPOBOJHUKE;
HCCIIeIOBAaHUE TIOCIIE0BATEIBHOTO U MAPAILIEIBHOTO COSAMHEHNUN TPOBOJHHUKOB): TUIAHUPOBATH
UCCIIeIOBaHUE, COOMpPATh YCTAaHOBKY U BBINOJIHATH M3MEPEHUs IMOJ PYKOBOJICTBOM II€Aarora,
cienys MPEeAaoKeHHOMY IUIaHy, (PUKCHpPOBATh Pe3yNbTaThl MOJYUYEHHON 3aBUCUMOCTU B BUJIE
Tabnui U rpaduKoB, JAeJaTh BBIBOJABI IO pPe3yJIbTaTaM HCCIEIOBAHMS IMOCIE OOCYXACHUS C
IeJarorom;

COOTHOCHUTH KOCBEHHBIE M3MepeHUusl (hU3MUECKUX BeNWYHH (ylelbHasl TeMI0EMKOCTh BEIECTBa,
COMPOTHBIIEHUE TIPOBOIHUKA, pa00Ta U MOIIIHOCTH JEKTPUUYECKOTO TOKA): C TOMOIIBIO TIe1arora
IUIAHUPOBATh U3MEPEHHs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEeIsI0KEHHON
WHCTPYKLUH, U BBIYUCIIATH 3HAUEHHE BEJIMUMHBI;

coOroAaTh MpaBuia TEXHUKH 0€30M1aCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM TOCTE
MIPEIBAPUTENILHOTO OOCYXICHHUSA C TIEAarorom;

COTIOCTABJIATH C MOMOIIBIO MIEAarora MPUHIHUIIBL JEHCTBHS H3yYEHHBIX IPUOOPOB U TEXHHUUECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUA (B TOM YHCIE: CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETD,
mapoBas ~ TypOMHa, ammepMeTp,  BOJIBTMETP, CUETYMK  DJIIEKTPUYECKOM  DHEPruu,
AIIEKTPOOCBETUTENbHBIE  MPHOOPBHI,  HAarpeBaTelIbHBIE  JJICKTPONPHOOpPHI  (MPUMEPHI),
AIIEKTPUYECKHE MPEIOXPAHUTENH; JJIEKTPOMArHUT, SJEKTPOIBUTATENh MOCTOSHHOTO TOKa),
UCIOJIb3YSl METOAMYECKHE MaTepHallbl O CBOMCTBaX (PU3MYECKHX SIBICHUNW W HEOOXOIMMbIC
¢buznueckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh TOCTE MPEABAPUTEIHHOTO OOCYXKACHHUS C TEJaroroM MPOCThIE TEXHUYECKHE
yCTPOMCTBA M U3MEPHUTENbHBIC MPUOOPHI MO0 CXEMaM U CXEMATHYHBIM PUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTaTEIh BHYTPEHHETO CTOPAHUS, JIEKTPOCKOIL,
peocTar); COCTABISITh CXEMbI ANEKTPUUYECKUX IIENe ¢ MOCIeI0BaTeIbHBIM M MapauIeTbHBIM
COEIMHEHUEM DJIEMEHTOB, COOTHOCS YCIOBHBIE 0003HAUYCHHUS AIEMEHTOB DIIEKTPHUECKUX LIETICH;



NPUBOAUTH TPUMEPHI/HAXOJUTh WH(POPMALUMIO O MPHUMEpax IMPAKTHUYECKOTO HCHOIb30BAHUS
(u3HUYECKUX 3HAHWI B TIOBCEIHEBHOM KU3HU /ISl 00ecrieueHrs 0€30IacCHOCTH TP 0OpaIIeHUH ¢
npubopamMu M TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHs 3/0POBbS U COONIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEH CpeleE;
OCYIIECTBIISITH C MOMOIIBIO Tenarora mouck MHGpopManuu (PU3NYECKOTO COJEPKAHHS B CETH
WHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUI U IMYTEM CpaBHEHHS JONOJHUTEIBHBIX HCTOUYHUKOB
BBIAEIATh UHPOPMALUIO, KOTOPas SIBJISIETCS IPOTUBOPEUMBON MIIH MOXKET OBITh HEJOCTOBEPHO;
UCIOJIb30BAaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHU OTOOpaHHYIO II€IaroroM Hay4HO-
MONYJISIPHYIO JINTEPATYPY (PU3UUECKOrO COJEp’KaHus, CIPaBOUYHbIE MAaT€pUAJIbl, PECYPCHI CETU
WuTepHer; BraaeTs mpuéMamMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOpPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO C OIIOPOM HA aJrOPUTM U YTOYHSIOIIKE BOIIPOCHI IIEAArora;
co3/aBaTh O]l PyKOBOJCTBOM Ie€Jlarora ¢ 00OCy/1eHUEM IIaHa pabOThl MHUCbMEHHbBIE U KpaTKHe
yCTHBIE COO0OMIIeHus, 0000mas uHOpMalMI0O W3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOTO
COJIep’KaHHs, B TOM YHCJIE MYyOJUYHO TMPEJACTAaBISTh pE3ylIbTaThl MPOEKTHOM WU
HCCIIEA0BATENBCKOM AEATEIBHOCTH; IIPU ATOM I'PaMOTHO HCIIOJIb30BAaTh U3Y4EHHBIA MOHATHWHBIN
anmnapat Kypca GU3HMKH, COPOBOXKIATh BHICTYIIJICHUE MPE3CHTALUEH;
IpU BBIMOJHEHUHU Y4YEOHBIX TPOEKTOB U UCCIEAOBAHMM (QHU3NYECKHX MPOLECCOB TOJ
PYKOBOJICTBOM II€/larora pacrpeieisiTh 00S3aHHOCTH B IPYIINE B COOTBETCTBUU C TOCTABIEHHBIMU
3a/layaMM, CJIETUTh 3a BBIMOJIHEHHWEM IUIaHA JEHCTBUM U KOPPEKTHUPOBATh €ro, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JESATENBHOCTb TPYIIbI; BhICTpaUBaTh KOMMYHHKAaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peiiaTb KOH(PIUKTHI.
9 KJIACC

[IpenmerHbie pe3ynabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y
00yJaroIIMXcsi YMEHUMN:
OpUEHTUPOBATHCSI B MOHATUSX U ONEPUPOBAaTh MMU Ha 0a30BOM YpPOBHE: CHCTEMa OTCYETa,
MaTepualibHasi TOYKa, TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHMUYECKOTO ABWXKEHHA, Aepopmanus
(ynpyras, miacThyeckas), TpPEHHE, YeHmpocmpeMumenvbHoe YcKopenue, HEBECOMOCTb MU
NEeperpy3Ky; LEHTP TSKECTH; aOCOMIOTHO TBEPHOE TENO, LEHTP TSKECTH TBEPIAOrO Tena,
paBHOBECHE; MEXaHHMYECKHMEe KOJeOaHWs U BOJIHBL, 3BYK, HHOQPa3BYyK | YJIbTPa3BYK;
JIEKTPOMArHUTHBIE BOJIHBI, MIKajJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JATIbHO30PKOCTh, CHEKMpbl UCNYCKAHUA U No210wjeHus; anbda-, 0era- U raMMa-usiydeHus,
U30TOIIbI, SIACPHAs DHEPTETUKA;
COOTHOCHUTB SIBJICHMS IOCJE IPEIBAPUTEIBHOTO OOCYXKAEHHUS C IMenarorom (paBHOMEpPHOE U
HEPABHOMEPHOE NPSIMOJIMHEWHOE [BHKEHUE, PAaBHOYCKOPEHHOE IPSMOJIMHEHHOE IBH)KCHHE,
cBOOOJIHOE TNaJieHHE Tel, PABHOMEPHOE JBWKEHHE IO OKpPYKHOCTH, B3aUMOJICHUCTBHE Tell,
pEaKTUBHOE IBM)KECHHUE, KOJIeOaTelbHOE JBIKEHUE (3aTyXaloLIe U BhIHYX/IEHHbIE KOJIeOaHus),
pPE30HAHC, BOJHOBOE JBIKEHUE, OTPaKCHHE 3BYKa, IPSIMOJUHEHHOE pPACIpPOCTPaHEHUE,
OTpa)K€HHE U MIPEIOMIICHHE CBETA, [I0JIHOE BHYTPEHHEE OTpa)KEHHUE CBETa, pasjioxkeHue 0enoro
CBETa BCIEKTP U CIOXECHHE CHEKTPAJIbHBIX IBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PalMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa H3JIy4EeHHUs) IO OINUCAHUIO UX
XapaKTEepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaThb C T[IOMOIIBIO TM€Jarora MPOSIBICHHE M3YYEHHBIX (PU3MUECKUX SBIICHHM
B OKpy’KaroleM Mupe (B TOM uuclie (pu3nyecKue sIBICHUS B MPHUPOJE: MPHUIUBBI U OTIUBHI,
nBrokeHre IuiaHeT COJIHEYHOM CUCTEMBI, DPEAKTHBHOE [BIKEHHE JKHUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, I[yHAaMH, 3XO0, I[BETa
TeJ, ONITUYECKUE SBJICHUS B IPUPOJE, OMOJIOTHYECKOE IeHCTBHE BUJUMOTO, YIbTPa(duOIETOBOTO
U PEHTT€HOBCKOTO M3JIy4YeHHMH; €CTeCTBEHHBIH paAMOaKTUBHBII (OH, KOCMHUYECKHE Jy4H,
paZvoaKTUBHOE M3JIy4YE€HUE NMPHUPOIHBIX MUHEPAIOB; AEUCTBHE PAaJUOAKTUBHBIX U3Iy4EHUM Ha
OpraHM3M 4YeJI0BeKa), IPU ATOM I0JI PyKOBOJICTBOM Il€/larora epeBoAUTh MPAKTUUYECKYIO 3a7a4y
B y4eOHYI0, BBIICIIATD CYIIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3HUECKUX SIBICHUH;
OIMCBIBATH MOJI PYKOBOJICTBOM IleJlarora ¢ 00CyXJIeHHEM IIaHa padoThl M3y4YeHHBIE CBOMCTBA
TeJ U (pU3HUECcKHe SIBIECHUS, UCTIONB3YsI (PHU3UUECKUE BETUUUHBI (CPEIHSS © MTHOBEHHAs! CKOPOCTh



TeJa P HEPAaBHOMEPHOM JBWKEHUHU, YCKOPEHUE, IEPEMEILIEHUE, ITYTh, YTJI0Basi CKOPOCTh, CHJIA
TPEHMUs], CUJIa YIPYIOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHUs, BEC TeJa, UMITYIIbC
Tella, UMITYJIbC CHJIBI, MeXaHW4yeckas padoTa M MOILIHOCTb, NOTEHIMATbHAs SHEPrusl Tela,
IIOJHSTOTO HaJl IOBEPXHOCTHIO 3€MJIY, TOTEHIIMATIbHAS BHEPT UL CHKATOM NIPYKUHBI, KHHETUYECKAs]
SHEPTHUs, IOJIHAS MEXaHW4YecKash SHEeprus, IepHoJ W dYacToTa KojeOaHWid, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, IOKa3aTellb IPEJIOMIIEHUS CpEnbl); Npu
OMHCAaHUH C TIOMOIIBIO YUUTEINs NMPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCHOJIB3YEMBIX
BEJIMYUH, 0003HAYCHHS U CMHULBI (PU3NIECKUX BEIHMUNH, C OIOPOH Ha METOANYECKUX MaTepHall
HAX0JUTh (OPMYIBI, CBSA3BIBAIOIINE AaHHYIO (PU3MUECKYIO BEIIMYMHY C IPYTMMHU BEITUYWHAMH,
CTPOMTH TPaQUKH N3YUYECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

XapaKTepH30BaTh MOCIIE [IPEIBAPUTEIILHOTO 0OCYXKIEHUSI C IEAAroroM CBOMCTBa Tell, (pU3ndeckue
SIBIIGHUS U TIPOLIECCHI, MUCMOJb3Ysl 3aKOH COXPAHEHHUS DHEPrHM, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI CYNEPHO3ULUN CUJI, IPUHIMI OTHOCUTENIbHOCTH [ anuies, 3akoHsl HbloTOHA, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOHBl OTPaXXEHUS M TPEJIOMIJIEHHSI CBETa, 3aKOHBl COXpaHEHMUS
3apsA0BOIO M MAacCOBOTO YHCEN NpPH SAEPHBIX PEAKUMSIX; MPU ITOM HAXOJUTh CIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M €ro MaTeMaTH4ecKOe BBIpAXEHHE C ONOpodM Ha IU(pPOBbIE
00pa3oBaTeNIbHbIE PECYPCHI;

COOTHOCHUTH TOJ] KOHTPOJIEM Mefarora pu3ndeckue mpolecchl ¥ CBOMCTBA T, B TOM YHUCIIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH TP MOMOIIH IleAarora
MIPUYHUHHO-CIIEZICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPON Ha
2—3 W3yYeHHBIX CBOUCTBA (PU3NUECKUX SIBIICHUH, PU3NICCKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;
pemarh TUMOBBIE PAaCYETHBIE 3a/1aud B 1—2 NEWCTBUA C ONMOPOM Ha aarOpUTM, MPEABAPUTEIHLHO
pa3o0paHHBII COBMECTHO C, HCIOJIb3YsS 3aKOHBI U (OPMYIbI, CBs3bIBaroIne (U3HUecKue
BEJIMUYMHBI: Ha OCHOBE aHajM3a YCJIOBHUSA 3aJayM 3allUChIBATh KPATKOE YCIIOBUE, BBISBIIATH
HEJIOCTAIOIMEe WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOAMMBIC IS
peleHusl, IPOBOIUTh PACYETHI U OLICHUBATH C IOMOIIBIO YUUTEIS PEATUCTUYHOCTD MOTY4YE€HHOI'O
3Ha4eHUs (PU3NYECKON BETUUNHBI;

UMETh INpEACTaBICHUE O MpodieMax, KOTOpbIe MOYKHO PELIUTh MPH HOMOLM (PU3NUECKUX
METOJIOB; HCIOJb3ys OIMCAHUE MCCIEIOBaHUsA, IIOCIE IPEIBAPUTEIBHOIO OOCYXAECHUSA C
[I€IarOroM BBIAETATh HPOBEPAEMOE IMPEANOJIOKEHHE, OLEHMBATh IPAaBMWIIBHOCTh IOPAIKA
IIPOBEICHUS UCCIIEI0OBAHMsI, JIeNlaTh BBIBOJbI, MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOAECHUN U
OIIBITOB;

YMETh HaXOJUTh C UCHOJIb30BAHUEM LHM(PPOBBIX 00Pa30BATENBHBIX PECYPCOB ONBITHI IO
HaOIr0IeHUI0 (PU3NYECKUX SBICHUN WM (PU3MUECKUX CBOWCTB Tell (M3yd4eHHE BTOPOTO 3aKOHA
HeroToHa, 3aKoHa COXpaHEHMs SHEPIMM; 3aBUCHUMOCTb IE€pHOAa KoJIeOaHWH NpPYKUHHOTO
MasTHUKa OT MaccChl rpy3a M >KECTKOCTU NPYKUHBl U HE3aBUCHUMOCTb OT aMIUIMTYIbl MabIX
KoJie0aHUH; MPSAMOJUHEHHOE pacIpOCTpaHEHUE CBETa, pa3jioKeHHe Oeloro cBera B CHEKTp;
U3yueHHE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKaje M CBOMCTB HM300pa’keHHs INpeaMeTa B
coOuparomield JiMH3e; HaONIOJEHUE CIUIONIHBIX M JIMHEHYaThIX CHEKTPOB H3IIy4eHMs):
CaMOCTOSITEJIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa oOOpydOBaHHS C ONOPOM Ha
CXEMY; OIUCBIBATH XOJI OIBbITA U €r0 Pe3yJbTaThl, (OPMYIHPOBATh BBIBOBI 110/ PYKOBOJCTBOM
IIeJarora;

IIPOBOJIUTH NPHU HEOOXOJUMOCTH CEpPHUI0 NPSMBIX HU3MEPEHMH, ONpeeNsas cpelHee 3HaueHHue
U3MepsieMOil BeNIMUUHBI (ghoKycHoe paccmosinue cobuparoujeli auH3bl), 0OOCHOBBIBATH BBIOOD
crioco0a U3MEepEeHNs/U3MEPUTEIBHOTO NPHOOpa;

IIPOBOJIUTH COBMECTHO C TMI€JaroroM HCCIIE0OBaHUE 3aBUCHUMOCTEN (DM3NYECKUX BEIMYMH
C MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBMDKEHUH 0€3 HauaJlbHOM CKOPOCTH; TIepro/ia KoJleOaHUui MaTeMaTHYeCKOT0 MasiTHUKA OT JUTUHBI
HUTH; 3aBUCUMOCTH yIJIa OTPaKEHUs CBETA OT yIVIa MaJEHUs WU YIJa NPEJIOMIIEHHs OT yria
najieHus1): mocie OOCYKIEHHS TOJ PYKOBOJCTBOM II€[arora IUIAaHUPOBATh HCCIIEOBaHUE,
coOMpaTh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThI MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BETMUNH
B BUjie TabaMIl U TpadUKoOB, I€1aTh BBIBOBI 110 Pe3yabTaTaM HCCIEIOBAHUS;



COOTHOCHTH KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIHUUH (CpEqHsst CKOPOCTh M YCKOPEHUE Tella
IIPH PAaBHOYCKOPEHHOM JIBIXKEHUH, YCKOPEHHE CBOOOTHOTO TMaJeHUs, KECTKOCTh MPYKHUHBI,
KOA(QQUIMEHT TPeHHS CKOJIbKEHHS, MEXaHWdeckas paboTa W MOLIHOCTb, YacTOTa U TEPHOM
KoJieOaHU MaTeMaTUIECKOTO M IPY>KUHHOTO MAasTHUKOB, ONITHYECKAsI CHUJIa COOMPAIONICH JTMH3BI,
pamMoaKkTUBHBIN (OH): ¢ TMOMOMIBIO TieAarora IUIAHUPOBAaThH HM3MEPEHUs; COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSATH U3MEPECHHUSI, CIEAYS IPEIOKEHHON HHCTPYKITUY;
BBIYHCIISATH 3HAYCHUE BEIMYMHBI U aHATH3UPOBATH TIOJYyICHHBIC PE3yIbTAThl C YUETOM 3aJaHHON
IIOIPEIIHOCTH U3MEPEHUN;

coOro1aTh MpaBuiia TEXHUKH 0€30MTaCHOCTH IPH PadOTe ¢ JIA00OPATOPHBIM 000PYIOBAHHEM TIOCTIC
MPEBAPUTEIILHOTO OOCYXICHUS C MEeAaroroM;

COTIOCTABJIATh C MOMOIIBIO TEAAarora OCHOBHBIC MPU3HAKH HM3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIFOTHO TBEPJIOE TENIO, TOUCHYHBIH NCTOYHHK CBETA, JIy4, TOHKAS JIMH3A,
TUTaHeTapHasi MOJIENb aToMa, HYKJIOHHAs MOJIENbh aTOMHOTO Si/ipa ¢ OMOPOM Ha METOJUYECKHe
MaTepHAIBI;

XapaKTEepPU30BaTh TOCIE MPEABAPUTEIHHOTO OOCYKICHHS C IEIAaroroM MPHHIUIGI JTSHCTBUS
M3YYCHHBIX TPUOOPOB W TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMUCAHUS (B TOM 4YHCIIE:
CIUJIOMETp, JAaTUYHUKH ITOJIOKCHHSI, PACCTOSHUS U YCKOPCHHSI, paKeTa, 3XOJIOT, OYKH, TICPUCKOTI,
doroarmmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOTI, IO3UMETp, Kamepa BuiibcoHa), HCTONb3yst
nudpoBbie 00pa30BaTEIbHBIE PECYPCHI;

WCII0JIb30BaTh I0J] PYKOBOJICTBOM TIEJarora CXeMbl W CXEMAaTHYHBIC PUCYHKH H3yUEHHBIX
TEXHUYECKUX YCTPOMCTB, W3MEPHUTEIHHBIX MPUOOPOB W TEXHOJOTHYECKHX IPOIECCOB TPHU
pelIeHHH y4eOHO-TIPAKTUICCKUX 3a7ad; ONTHYECKHUE CXEMBI JUISl MMOCTPOSHUS M300pakeHUH B
TUTOCKOM 3€pKaJie M COOMparomieit TnH3e;

MPUBOJUTH MPUMEPHI/HAXOIUTh UHGOPMAIUIO O NpPUMEpax MNPAKTHUUYECKOTO HCIOJIb30BaHUs
(bM3UYECKUX 3HAHUU B TIOBCETHEBHOM JKU3HU /IS 0OeCTIeueHHs 0€30TacCHOCTH MPU OOpaIeHUH ¢
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0pOBbS U COOIIOACHUS HOPM
9KOJIOTMYECKOr0 TIOBE/ICHUS B OKPYKaIOLEH cpene;

OCYILIECTBJISITH MOJ PYKOBOJCTBOM IeJarora Mouck MH@opmanuu GU3NYECKOro COAEpKaHus B
cetu IHTEpHET, cCaMOCTOATENBHO (POPMYIHUPYSI TOUCKOBBIN 3aIIPOC, HAXOAUTH MTYTH OIPEIEICHHUS
JOCTOBEPHOCTH IMOJIy4YE€HHOI MH(OpPMAIMM HA OCHOBE MMEIOLIUXCS 3HAHUN U JOMOJHUTEIbHBIX
HCTOYHUKOB;

UCIIOJIb30BAaTh MpPU BHINOJHEHUM Y4YeOHBIX 3aJaHUi OTOOpaHHYIO TIearoroM Hay4HO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOr0 COJIEp’KaHUs, CIPAaBOUYHbIE MaTEpHAalbl, PECYPChl CETH
WuTepHer; BiageTh npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHusi MHGOpMaUU U3
OJIHO 3HAKOBOI CHCTEMBI B JPYryI0 C OMOPON HA AIITOPUTM U YTOUHSIOIIKNE BOIPOCHI ME/1arora;
CO3/aBaTh IO/ PYKOBOJCTBOM IeJarora ¢ 00CyX/IeHueM IiaHa paboThl TUCHbMEHHBIEC U YCTHBIE
coo0IlIeHrs Ha OCHOBE MHGOpPMAIMU U3 HECKOJBKHX HMCTOYHUKOB (DU3MUECKOTO COJEpIKaHMS,
MyOIMYHO MPEACTABIATh PE3YAbTAThl MPOEKTHOW HIIM HCCIEA0BATENbCKON AEATEIbHOCTH; MPU
3TOM IPaMOTHO MCIOJIb30BaTh N3YUEHHBIN MOHATUITHBIN anmapaTt u3y4aeMoro pasjaena GUu3uku u
COTMPOBOXKIATh BBHICTYIUICHHUE MIPEe3eHTAINEH ¢ y4ETOM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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Paznen 1. ®usnka u eé pob B NO3HAHUM

OKPYKaUIEro M

wm

1.1 ||®usuka - Hayka o mpUpoe 2 bubnuoTeka ||BhisiBeHHE OCHOBHBIX Pa3iWYUil MPU IIOMOIIM [EfArora MExay (U3MYECKUMH M XHUMHUYECKHMH
[HOK MpEeBpaICHUAMHU
https://m.edso |PacniosHaBanne u Kiaccuukanms mocne OOCYXKACHHS C TEIaroroM Mpd TMOMOIIM HAaBOSIINX
0.ru/7f416194 ||BonpocoB GpuU3HUECKHX ABIECHUI: MEXaHUYECKHX, TETUIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX ¥ CBETOBBIX.
L HabntoneHue u onvcanue GpU3MYECKUX SBICHUH Ha 0a30BOM YPOBHE.
1.2 | ®Ousnueckue BeTHYUHBI 2 1 bubnuoreka  ||OnpeneneHre NP MOMOIIHU TeIarora IeHbl JeJCHHS Kbl H3MEPHUTEILHOI0 IPUOopa.
I[HOK H3mepenue 1o o0Opasily MoJl PyKOBOJCTBOM Iie/iarora JIMHEWHBIX Pa3MEpOB Tell U NPOMEKYTKOB
https://m.edso |Bpemenu ¢ ya€ToM MOrpENIHOCTEH.
0.ru/7f416194 |3mepenue mo o6pasiry moja pyKOBOACTBOM Ieaarora 06bEMa ®HUIKOCTH U TBEPIOTO TeNa.
W3smepenne mo oOpasiy IoJ pyKOBOACTBOM II€AArora TeMIIepaTyphl MPU IOMOIIM S>KHUIKOCTHOTO
TEepMOMETpa U AaTYMKa TEMIIEPaTypHl.
BrInonHeHne HeCI0KHBIX TBOPUYECKHX 33aJaHHH C OIMOPOM Ha aJITOPHUTM, NIPEIBapUTEIIHHO
pa300paHHEIH ¢ IeIaroroM I10 MOUCKY CIIOCOO0B M3MEPEHHMS HEKOTOPBIX (PU3NUECKIX
XapaKTePHUCTHUK, HAIIPUMeEP, Pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX 0OBEKTOB,
L] 0OJBIINX PACCTOSIHUIM, MAJIBIX IPOMEXYTKOB BpeMeHH. OOCy K IeHIE IpeyIaraeMbIX CIIOCOO0B.
1.3 ||[EctecTBeHHOHAYYHBIH METOT 2 bubmuoteka | BriaBrmkeHne runores mocie MmpeIBapuTeIbHOr0 00CYKAEHHS C NIEJaroroM, oObsSCHIIONINX MPOCThHIE
TIO3HAHUS LHOK SIBJIEHUS1, HAIIPUMeEp:
https://m.edso |— moueMy ocTaHaBIHBaETCS IBIKYIIEECS 10 TOPH30HTAIBHON TIOBEPXHOCTH TEIIO;
0.ru/7f416194 |— mouemy B >kapKyro MOTOAY B CBETIION OIEXK/IE MPOXIAIHEH, YeM B TEMHOM.

Bb160p criocob0B MPOBEPKH TMITOTE3 U3 MIPEATIOKEHHBIX 11E1aroroM.

HaOmronieHue NpeuIoKeHHBIX TENaroroM HCCIIENOBAHMM II0 NPOBEPKE KaKOH-THOO THIIOTE3Bl,
HaIpHMep: JaTbHOCTh TOJETa IApHKa, MIIEHHOT O TOPU30HTAIBHO, TeM OO0JIbIIIE, YeM OOMBINE BBICOTA
mycKa.

[TocTpoeHne COBMECTHO € TIEAaroroM IMPOCTEHUINX Mojeel (GU3NIeCKHX SBICHUH (B BUIC
PUCYHKOB WIIM CXEM), HAallpHMep MaJIeHHE PeMeTa; IPSIMOIMHEHHOE PACIIPOCTPAHEHNE CBETA.

‘I/ITOI‘O 10 pa3aeny

6]

‘Pamen 2. [lepBoHAYaTbHBbIE CBeIeHUSI 0 CTPOCHHH BEIECTBA

H
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Ne || HaumenoBaHue pasnesnoB u TeM | KonudecTBo yacos ’ DNeKTpOHHbIC OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
/n IIPOrpamMMBbl Be || Kourp |[Mpaxriy (umdpossie) (Ha ypoBHE y4eOHBIX JNeHCTBUIN)
ero| onbHel || eckue | 00pa3oBatelnb
e paBorsi | HPIE PECYPCEI
paboTsI
2.1 |Crpoenue BemecTBa 1 bubnuoteka ||HabirofeHre U HHTEPIPETAIUS COBMECTHO C TI€IAroroM OIMBITOB, CBHIETENbCTBYIOMINX 00 aTOMHO-
LIOK MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OIMBITHI C PACTBOPCHUEM Pa3JIMYHBIX BEIIECTB B BOJIE.
https://m.edso |OrieHka mpyU MOMOIIM TEXHOJOTHYECKOH KapThl pa3MepoOB aTOMOB M MOJICKYJ C HCIOJIb30BaHHEM
0.ru/7f416194 ||botorpaduii, MOTyYEHHBIX HA ATOMHOM CHJIOBOM MHUKpockore (ACM).
Ornpenienenune nocie MPEeABAPUTENHLHOTO 00CYKICHHS C EAaroroM pa3MepoB MalbIX Tel.
2.2 |[IBwkeHHE U B3aUMOJCHCTBHUEC 2 bubnunorexa ||Habnronenue n oObsicHeHHE TPH MOMOIIH TeAarora OpOyHOBCKOT'O JIBMKEHHUS H SIBJICHHS TUPPY3UH.
YACTHUII BENIECTBA IIOK [IpoBeneHe u OOBSICHEHHE C OMOPOI HA AITOPHUTM, MPEABAPHTEIBHO Pa300PaHHBIN C MEIarorom
https://m.edso ||ombITOB 10 HAGIIOICHUIO TEIIOBOTO PACIIUPCHHS Ta30B.
0.ru/7f416194
IIpoBenenne u 0OBACHEHNE ONBITOB C OMOPOW Ha aJTOPUTM, IIPEABAPUTEIHHO pa300paHHBIN C
HEAaroroM Mo 0OHAPYKEHUIO CHII MOJICKYJIIPHOTO IPUTSDKEHUST U OTTAIKUBAHUSL.
2.3 ||ArperaTHble COCTOSIHUS 2 bubnmuoreka || OmmcaHue moa pyKOBOACTBOM Iearora (¢ UCHONb30BaHHEM IPOCTHIX MOJIENeiT) OCHOBHBIX Pa3IHIUi
BEIIEeCTBA 1 [HOK B CTPOCHUH Ta30B, )KUIKOCTEH U TBEPABIX Te.
https://m.edso || HauanmbHble NpeACTaBICHHS O MaJOH CKUMAEMOCTH SKHAKOCTEH © TBEPIOBIX T, OONBIION
0.ru/7f416194 || cxxumaemMocTy ra3os.
OObsicHeHne Ha 0a30BOM YPOBHE MO/ KOHTPOIIEM IIEarora 0 COXpaHeHHH (OpMbI TBEPABIX Tel H
TEKYy4eCTH >KUIKOCTH.
HaGmtonenue 3a oneITaMy, JOKa3bIBAIOLIMMH, YTO B TBEPIOM COCTOSHUH BOIBI YaCTUIIBI HAXOIIATCS B
CpeIHeM Jajblle IPYyr OT ApYra (IWIOTHOCTb MEHBLIE), YeM B KHIKOM.
Y cTaHOBIIEHHE C ONOPON HA JUIAKTUYECKUI MaTepual NPOCTHIX B3aUMOCBS3EN MEXTY
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUI BOJIBI M CYILIECTBOBAHMEM BOJHBIX opraHm3MoB (MC —
Ouomnorus, reorpadus).
‘I/ITOI‘O 110 pa3aeny " H ‘
‘Pa:men 3. iBu:kenne ¥ B3aMMojelicTBHE TeJl H ‘
3.1 |MexaHH4ecKOoe ABHKCHHUE 3 bubmuoteka |MccrienoBaHne paBHOMEPHOTO ABW)KEHHUS W ONPEACICHHE €ro MPU3HAKOB ITOCNIE NMPEABAPUTEILHOIO
1HOK OOCYKIIEHHS C TICIarOTOM.
https://m.edso |HaGmtoneHre HepaBHOMEPHOTO IBMKEHUS M OMPEIETICHHE €ro OTIMINi OT PABHOMEPHOTO JIBHKCHHSI
0.ru/7f416194 ||nocie mpeaBapuUTEIEHOTO OOCYKIEHHS C TIEAATOTOM.

Perrennie THNOBBIX pacyETHBIX 3a7ad B |—2 HEHCTBHSA C ONOPOM HA alTrOPUTM, IpPEABAPUTEIHHO
pa300paHHBI COBMECTHO C IIEIaroroM Ha ONpeJeNIeHNe IyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOT'O
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Ne || HaumenoBaHue pasnesnoB u TeM | KonudecTBo yacos ‘ DNeKTpOHHbIC OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
/n IIPOrpamMMBbl Be || Kourp |[Mpaxriy (umdpossie) (Ha ypoBHE y4eOHBIX JNeHCTBUIN)
ero| onbHel || eckue | 00pa3oBatelnb
e paBorsi | HPIE PECYPCEI
paboTsI
JIBIYKCHUSL.
AHanu3 Ipy TIOMOIIH TeJjarora rpauKoB 3aBUCUMOCTH TIYTH M CKOPOCTH OT BPEMEHH.

3.2 |Wneprus, macca, MIOTHOCTb 4 1 bubnuoteka ||OObsSCHEHHE MPU MOMOIIM TEXHOJOTHUECKOW KAapThl W MeAarora W MPOTHO3MPOBAHHE SBICHUI,
LIOK 00YCIIOBIICHHBIX HHEPIMEH, HAPUMEP: YTO MPOMCXOIHUT MPH TOPMOXKEHHH WIIH PE3KOM MAaHEeBpE
https://m.edso |aBromoOuIsI, MOYEeMy HEBO3MOKHO MTHOBEHHO TIPEKPATHTH IBIDKEHHE Ha BEOCHTIEE HITH CAMOKATE
0.ru/7f416194 |u . .

HaGmrosenre u 6a30BBIf aHANW3 OMBITOB IMOA PYKOBOACTBOM TIEarora, JeMOHCTPHPYIOIIHX
N3MCHCHHNE CKOPOCTU ABUIKCHUS TE€JIa B PE3YJILTATE )]eﬁCTBHH Ha HEro ApYrux Tei.

PemieHre TUMOBBIX pacdyETHBIX 3a7a4 B 1—2 JEWCTBUSA C OMOPOM Ha aJrOpUTM, MpEABAPUTEITHHO
pa300paHHBII COBMECTHO C IEJaroroM Ha OnpeJeneHHe Macchl Tela, ero 00b&EMa U INIOTHOCTH.
HaOmionenne u 0a30BBI aHAaNW3 OIBITOB IIOJ PYKOBOJACTBOM IE€Aarora, AEMOHCTPUPYIOIIUX
3aBUCHMOCTH U3MEHEHHS CKOPOCTH TeNa OT €ro Macchl IPH B3aUMOASHCTBHY Tell. V3mepeHune Macchl
TeJa Pa3IuYHBIMU COCOOAMHU.

OrmpeneneHue COBMECTHO € TIEaroroM INIOTHOCTH TeJla B Pe3yIbTaTe U3MEPEHHsI €r0 MacChl U
00BbéMma.

3.3 ||Cuna. Bumsl cun 14 1 2 bubnuorexka ||[/I3ydeHre COBMECTHO C IeIaroroM B3auMOICHCTBUS KaK IPUIHHBI H3MEHEHHS CKOPOCTH Tela WIH €T
LHOK nedopmanmm.
https://m.edso ||Ormcanie Ha HAYATBHOM YPOBHE PEATBHBIX CHUTYallHii B3aUMOJICHCTBHS T C ITOMOIIBIO MOJIEICH, B
0.ru/7f416194 ||xoTOpHIX BBOAUTCS MOHATHE M M300PAKEHUE CHIIBL.

V3ydenne 1moj pyKOBOJCTBOM II€arora CHJIBI YHOPYTOCTH, 3aBUCHMOCTH CHJIBI YHOPYTOCTH OT
VIUTMHEHHS pe3WHOBOTO IITHYpa WK MPYXHUHBI (C IOCTPOSHUEM rpaduka).

AHaN3 ¢ OMopoii Ha TUAAKTHIECCKUI MaTepHal O KOHTPOJIEM Iearora NpakTHYeCKHX CHTYallui, B
KOTOPBIX MPOSBIIETCS ACHCTBHE CHIIBI YIIPYroCTH (YIIPYTrOCTh MsT4a, KPOCCOBOK, BETOK JAepeBa U Ip.).
AHan3 C ONMOpOoH Ha JUIAKTUYECKUH MaTepHai MoJ KOHTPOJEM IIelarora CHTYallHi, CBS3aHHBIX C
SIBJICHHEM TSATOTCHHSI.

[lonnmaHue ¢ OMOpO Ha CXEMbl NPU MOMOLIM IIefarora OpOHTAIBFHOIO JBIDKCHHUS IUIAHET C
WCTIONIb30BaHNEM SBIICHUS TATOTSHHUS 1 3aKkoHa nHeprun (MC — acTpoHOMUS).

V3mepeHre Beca Tella ¢ MOMOIIBIO JrHaMoMerpa. OGOCHOBaHME 3TOTO Crocoda W3MEPEHHs Iocie
MOBTOPEHUS C NIEarOrOM.

HaOnroneHue siBICHUSI HEBECOMOCTH.

HaOmonenue 3a SKCeprMEHTAIBHBIM TTOJTY9IE€HHEM MPaBWIa CIOKEHHS CHJI, HAlPaBJICHHBIX BJIOJb
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OITHOM mpsiMoii. OmpenienieHnre mpy MOMOIIY Telarora BEIMYUHbI PABHOJCHCTBYIONIEH CHJT.
N3ydeHue o pykoBOACTBOM M€Iarora CUIbl TPEHHSI CKOJIBKEHHS U CHJIBI TPEHUS TTOKOSI.
UccnenoBanue ¢ omopoil Ha TEXHOJIOTHMUECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHUS OT Beca Tela
Y CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

bazoBbiif aHanmu3 ¢ OMopoi Ha JAUAAKTUYECKUM MaTepual MOJi KOHTPOJIEM Meaarora MpakTHYeCKUX
CHUTYalM, B KOTOPBIX NPOSIBIISETCS ISHCTBUE CHIIBI TPEHHSI, HCIIOJIB3YIOTCS CIOCOOBI €€ YMEHBIICHUS
WM yBenudeHus (KaTaHWe Ha JIbDKaX, KOHbKaX, TOPMOXXCHHUE AaBTOMOOWJIS, MCIOIb30BAHNE
TIO/IIMITHUKOB, IJIABaHUE BOJHBIX KHUBOTHBIX U Jp.) (MC — Ouonorus).

Pernienre TUMIOBBIX pacu€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOPOid Ha aJTOPUTM, TPEABAPUTEITHHO
pa300paHHbIil COBMECTHO C TIEJJArOrOM C UCTIOIb30BaHUuEM (POPMYI Ut pacuéTa CHIIbI TSKECTH,
CHJIBI YIIPYT'OCTH, CHJIBI TPEHHSL.

‘I/ITOFO 110 pa3zaeny

|21]

‘Pasne.ﬂ 4. JlaByieHue TBEPABIX TeJl, JKUAKOCTEN U

ra3os

4.1

Hasnenue. Ilepenaua nasnenus
TBEPABIMU TEJIAMH,
JKMIKOCTSMH U ra3aMH

3

bubnnorexa
LIOK
https://m.edso
0.ru/7f416194

AHanu3 1 00bSCHEHHE C OIOPOH Ha AMJAKTUYECKUI MaTepHall oA KOHTPOJEM Ielarora OmbITOB U
NPAKTHYECKUX CUTYaIHi, B KOTOPBIX MPOSBIIAETCS CUIIa JaBICHUSL.

OO0oCcHOBaHHE C OIMOPOI Ha TEXHOJOTHUECKYIO KapTy IPHU MTOMOIIH Te1arora coco00B yMEHBIICHHS
U YBEJIMYCHUS JABJICHUSL.

VI3ydeHne 1ozl pyKOBOJCTBOM IIEJarora 3aBHCHMOCTH JABJICHKS Ta3a oT 00bEMa U TEMITEpaTypBbL.
V3ydeHne mox pyKOBOACTBOM IIe[arora OCOOCHHOCTEH Iepenadd OaBJeHHs TBEPABIMHU TelaMHu,
KUAKOCTSIMU M razamu. OOOCHOBaHHE PE3yJIbTaTOB OIBITOB OCOOGHHOCTSMH CTPOCHUS BEIECTBA B
TBEPIOM, )KUIKOM H Ta3000pa3HOM COCTOSHHSX NPEIOKEHHBIMH (hOPMYITHPOBKAMH.

HaOnroneHue 3a SKCriepIMEHTAIBHBIM JJOKAa3aTeIbCTBOM 3aKoHa [lackans.

PerreHne THTIOBBIX pacYETHRIX 3a/1a4 B |—2 IEHCTBUS C OIOPOH Ha aJITOPUTM, MIPEIBAPUTENHEHO
pa3o0paHHBI COBMECTHO C TIEAAarOroM Ha pacdéT NaBJICHUS TBEPIOrO Tela.

4.2

JlaBrneHue ®uaKoCcTH

Bubnanoreka
[HOK
https://m.edso
0.ru/7f416194

HccnenoBanne ¢ OMOPOH Ha TEXHOJIOTHMYECKYIO KAapTy MOA PYKOBOJCTBOM IIEIarora 3aBUCHMOCTH
JaBJICHUS KUIKOCTH OT TITYOMHBI OTPYKEHUSI U TIIOTHOCTH >KHIKOCTH.

HaOmonenue n HavyaapHOE MOHUMAHUE THAPOCTATHYECKOT O MapajoKca Ha OocHOBE 3akoHa [lackarst.
W3ydeHne COBMECTHO C MEeIaroroM COOOMIAOIINXCS COCYIOB.

Perrennie THNOBBIX pacyETHBIX 3a7a4 B |—2 HEHCTBHSA C ONOPON HA alTrOpPUTM, IpPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C IIEIaroroM Ha pacuéT AaBJICHUS )KUAKOCTH.
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Ne ||HanmenoBanue pasnenoB u Tem | KomndecTBo yacos ‘ OJeKTpOHHbBIE OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
/n IIPOrpamMMBbl Bc] Konrp | TIpakxtia (umdpossie) (Ha ypoBHE y4eOHBIX JNeHCTBUIN)
ero| onbHel || eckue | 00pa3oBatelnb
e paBorsi | HPIE PECYPCEI
| |[paboTs
HaOmronenue 3a 00bsiCHEHHEM NPHUHIIMIIA IEUCTBUS THIPABIMYECKOrO Tpecca.
AHanu3 1 00bsSCHEHNE C ONOPOI Ha TUIAKTHYECKUIH MaTeprall o/l KOHTPOJIEM I1e/iarora
MPaKTHYECKUX CUTYalUi, TEMOHCTPUPYIOIINX NPOSBICHIE AaBJICHUS XKHUIKOCTU U 3aKoHa [lackairs,
] HarpuMep TPOIIECCOB B OpraHU3Me MpH IITy0oKoBoHOM HbIpsiHuK (MC — Ouonorus).
4.3 |AtMoc(epHOe naBIeHUE 6 bubnuorexa ||HaOmroneHue 3a sKCriepUMEHTaIbHBIM OOHApYXEHHUEM aTMOC(HEPHOro JaBICHUS.
I[HOK AHanu3 1 00bSICHEHUE C OMOPOM Ha JUIAKTUUECKUH MaTephall Moji KOHTPOJEeM ITeAarora OmbITOB U
https://m.edso |mpakTHYeCKHX CHTyalnii, CBA3aHHBIX C JeHCTBHEM aTMOC(HEPHOTO TaBICHHSL.
0.ru/7f416194 |HabmroaetHue 3a 00bICHEHHEM CYIIECTBOBaHMs aTMOC(ephl Ha 3eMile W HeKOTOPBIX IUTaHEeTax MK eé
OTCYTCTBHS Ha pyrux mianerax u Jlyne (MC — reorpacdust, acTpoHOMHUS).
ba3zoBoe mNOHMMaHHE NPUYMH H3MEHEHHS IUIOTHOCTH aTMOC(ephl C BBICOTOH M 3aBUCHMOCTH
aTMOC()EpHOro AaBIEHHUS OT BBICOTHI.
Perrenne TUNOBBIX pacdyETHBIX 3a7ad B |—2 AeHCTBHSA C OHNOPOM HA aJrOpUTM, IPEABAPUTEIHHO
Pa300paHHBI COBMECTHO C NEJaroroM Ha pac4€T aTMOC(EPHOro AaBJICHUSL.
N3yuenue nox pykoBOJCTBOM Iefjarora yCTpoHCTBa OapoMeTpa-aHepona.
4.4 ||[leiicTBue )XUAKOCTH K Ta3aHA | 7 1 2 bubmuorexka |Habmromenue 3a sSkCepiMEHTAIEHBIM OOHAPYXKEHHEM IeHCTBUS )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B
MOTpYKEHHOE B HUX TEJIO LHOK HHUX TeJIo.
https://m.edso |OmnpenerneHie ¢ OmMopoii Ha TEXHOIOTUYECKYIO KapTy BBITAIKMBAIONICH CHIIBI, ICHCTBYIOMIEH Ha Teo,
0.ru/7f416194 ||norpyxéHHOE B KHIKOCTb.
HaOmronenue 3a npoBeeHneM U 00CYXKIEHHE COBMECTHO € MEIaroroM OIbITOB, TEMOHCTPHPYIOLINX
3aBUCHMOCTh BBITAJKUBAIOMICH CHIIBI, JEHCTBYIOMIEH Ha TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B YKUJIKOCTb YAaCTH TeJla M OT INIOTHOCTH JKHIKOCTH.
HccnenoBanue o pyKOBOJCTBOM II€Aarora 3aBUCUMOCTH Beca Tella B BOZIE OT 00BhEMa MOrpyKEHHOM
B KH/IKOCTh YacTH Tela.
Perrenne THNOBBIX pacdETHBIX 3a7ad B |—2 AEHCTBHSA C ONOPOM Ha alTrOpPUTM, IpPEABAPUTEIHHO
pa300paHHBII COBMECTHO C IIEIaroroM Ha MPUMEHeHHe 3aK0Ha ApXUMeJia U YCIIOBUS TUIaBaHUS Tell.

‘I/ITOI‘O 10 pa3aeny

2]

|

‘Pa:men 5. PaGoTta 4 MOIIHOCTDb. JHEPrus

|
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Ne ||HanmenoBanue pasnenoB u Tem | KomndecTBo yacos ’ OJeKTpOHHbBIE OCHOBHBIE BH/IBI ICSITEIEHOCTH yHalIuXcst
/n IIPOrpamMMBbl Bc] Konrp | TIpakxtia (umdpossie) (Ha ypoBHE y4eOHBIX JNeHCTBUIN)
ero|| onmbubl | eckne || O0pasosatelns
e paborsr | HPIE PeCypebl
| |[paboTs
5.1 |[PaboTa u MOIIHOCTH 3 1 bubnunorexa ||HabOmroneHue 3a dKCHEpUMEHTAIBHBIM ONpPEIETICHUEM MEXaHWYeCKON pabOoThl CHIIBI TSDKECTH IPU
LIOK MaJeHuy Tella W CWIbl TPEHWS TNpPU PaBHOMEPHOM MEPEMEIICHWH Tejla [0 TOPH30HTAILHOU
https://m.edso |moBepxHoCTH.
0.ru/7f416194 ||HabnroaeHue 3a JeMOHCTpalliell pacuéra MOIIHOCTH, Pa3BUBAEMOM MPHU MOIbEME IO JIECTHHIIE.
PeleHre TUMOBBIX pAacuUETHBIX 3a1ad B 1—2 NEWCTBUS C OMOPOI Ha alrOpPHUTM, MpEeABaAPUTEIHHO
pa300paHHBIIl COBMECTHO C MIEJ]ArOroM Ha pacuéT MEXaHW4eCKOH padoThl U MOIITHOCTH.
5.2 |[IpocThic MEXaHHU3MBI 5 1 bubnuoreka ||HauanpbHOe MOHMMaHUE BHIMTPHIIIA B CUJIE IPOCTHIX MEXAHU3MOB Ha MPUMEPE phluara, MOABMKHOTO U
HOK HEITOABUXHOI0 OJIOKOB, HAKIOHHOM IIJIOCKOCTH.
https://m.edso |MccnenoBatie COBMECTHO € MEIaroroM YCJIOBHsI PABHOBECHS phluara.
0.ru/7f416194 ||O6HapyxeHe mox PYKOBOACTBOM Iearora ¢ OIopoil Ha UAAKTHIECKUI MaTepHall CBOMCTB MPOCTHIX
MEXaHM3MOB B Pa3INYHBIX HHCTPYMEHTAX M MIPUCIOCOOJICHHUAX, UCIOIb3YEMBbIX B OBITY U TEXHHUKE, a
TaKKe B XKHUBbIX opranuzmax (MC — Ouomnorus).
HaOmronenue 3a sKcepuMEHTaJIbHBIM JI0Ka3aTebCTBOM PaBeHCTBA pabOT IPH IPUMEHEHUH NIPOCTHIX
MEXaHH3MOB.
Onpenenenne nox pykoBoacTeoM negarora KI1J{ HaKIOHHON TIOCKOCTH.
Perrenne THTIOBBIX pacyETHRIX 3a/1a4 B |—2 eicTBUS C OMOPOH Ha aJITOPUTM, MIPEIBAPUTENTHEHO
pa300paHHBII COBMECTHO C II€IaroroM Ha NpHMEHEeHNEe IPaBria PAaBHOBECHS phlYara 1 Ha pacuér
L] KIIA.
5.3 |MexaHu4eckas SHEprus 4 1 bubmmorexka ||HabmromeHue 3a SKCHEPHIMEHTATBHBIM ONpENeSICHIEeM H3MEHEHUS KMHETUYECKOW W MOTEHIIMAIhHOM
LHOK SHEPruM Teja IPHU €ro CKaThIBAHUU 110 HAKJIIOHHOM IUIOCKOCTH.
https://m.edso | @opMmynupoBaHre COBMECTHO C TIIEAroroM Ha OCHOBE HCCICIOBAHUsS 3aKOHA COXPaHCHUS
0.ru/7f416194 |MexaHMYIECKOM SHEPTHH.
[pencraBnenue Npy IOMOIIH ITeIarora TpaHyL] IPUMEHUMOCTH 3aKOHa COXPAHSHHUS SHEPTUH.
PerreHre THTIOBBIX pacYETHRIX 3a/1a4 B |—2 IEHCTBUS C OIOPOH Ha aJITOPUTM, MTPEIBAPUTEIHEHO
pa300paHHBII COBMECTHO C IIEIaroroM € UCIIONB30BAHUEM 3aKOHA COXPAHCHUSI SHEPTUHL.

‘I/ITOI‘O 10 pa3aeny

12|
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‘PeSepBHLIf/'I YPOK
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Ne ||HanmenoBanue pasnenoB u Tem | KomndecTBo yacos ’ OJeKTpOHHbBIE OCHOBHBIE BH/IBI ICSITEIEHOCTH yHalIuXcst
/n IIPOrpamMMBbl Be || Kourp |[Mpaxriy (umdpossie) (Ha ypoBHE y4eOHBIX JNeHCTBUIN)
ero| onbHel || eckue | 00pa3oBatelnb
e paborsr | HPIE PeCypebl
paboTsI
OBUIEE KOJIMYECTBO YACOB | 68 3 9
1O MPOT'PAMME
8 KJIACC
Ne HaumenoBanue pa3ziennoB u Tem KonuuectBo yacos ‘ OJeKTpOHHbBIE OCHOBHBIE BH/JIbI JICSITEILHOCTH y4alIuXcs
n/n HpOrpaMMBbI Bc | Konrp || Mpaxtiy (undpossie) (Ha ypoBHE y4eOHBIX JeHCTBUIN)
er |onbHbie| eckne | ©OPasoBaTenh
o |pabotsl|| padorer || HPIC PECYPCBL
Paznen 1. TensioBble siBJieHUs
1.1||Ctpoenue u cBOWCTBa BellecTBA 7 bubnuoreka |Habmromenue v MHTEpHpeTaLysi COBMECTHO C IIEIarOrOM OIBITOB, CBUICTEIBCTBYIOMINX 00
LIOK ATOMHO-MOJICKYJIIPHOM CTPOEHHH BEILECTBA: OIBITH C PACTBOPEHUEM Pa3/INYHbIX BEIIECTB
https://m.edso |B Boxe.
0.ru/7f4181ce |PemieHue THIOBBIX pACUYETHBIX 3a7ad B 1—2 JelcTBHS C OMOpOH Ha aIrOPUTM,

NpeIBapUTENBEHO Pa300paHHBI COBMECTHO C II€aroroM IO OLIEHMBAHUIO KOJIMYECTBA
aTOMOB MJIM MOJIEKY] B €IMHUIIE 00bEMaA BEIIECTBA.

[IpencraBnenue mpy IMOMOIIM Iemarora OPOYHOBCKOTO IBIDKEHHMS, SBICHHSA IHGY3HH
Y pa3JInuuil MeXIy HUMM Ha OCHOBE IOJIOKEHHI MOJIEKYJIIPHO-KHHETHUECKOH Teopuu
CTPOCHHS BEILIECTBA.

OOBsicHEHHE TpU MOMOUIX TIelarora ¢ ONopod Ha TUIAKTUYECKHH MaTephall OCHOBHBIX
pa3Inyiil B CTPOCHUU a30B, )KUIKOCTEN U TBEPABIX TEJl C UCIIONb30BAaHUEM IOIOXKEHUM
MOJIEKYISIPHO-KHHETHIECKOH TEOPUH CTPOCHHUS BELIECTBA.

[IpoBeneHne 1moj PYyKOBOACTBOM IIEJArora OIBITOB II0 BBIPALIMBAHUIO KpPHCTAJJIOB
MIOBAPEHHOU COJIM WM caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U OOBSICHEHHE U3 MPEITIOKEHHOTO MIEPEUHSI BEIBOIOB
OITBITOB, IEMOHCTPUPYIOIINX KaMMJUIIPHBIC SIBIICHUS U SIBICHUE CMauyUBaHUSL.

OOBsicHEHHE ¢ OTOPON Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJACTBOM II€flarora poiu
KaIMDISPHBIX SIBIICHUH JJ1S1 TIOCTYIDICHHUS BOIBI B opraHu3M pactenuii (MC — Ouomorus).
HaOmroneHue OmbITOB 1O HAOMIONEHHIO TEIUIOBOTO PACIIMPEHUS] Ta3oB, XHUIKOCTEH H
TBEPABIX TEN.

OOBsicHeHHE C OMOpOHl HAa TEXHOJIOTMYECKYI0 KapTy 0[] PYKOBOACTBOM II€farora
coXpaHeHHs1 00bEMa TBEPABIX TeJ, TEKYYECTH >KHAKOCTH (B TOM 4YHCIE, PA3HUIBI B

TECKYUYCCTH I PA3HBIX X(HﬂKOCTCﬁ), JIaBJICHHA Tas3a.
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Ne

HaumeHoBaHUe pa3/iesioB U TeM KomnugectBo yacos ‘ ONeKTpoHHbIE OCHOBHBIE BH/IBI ICATEIBHOCTH YIAIIHXCS
NIPOTrpamMMBbl Be|| Kourp | TIpaktuu (umdpossie) (Ha ypoBHE y4eOHBIX JeHCTBUIN)

er |onbHble| eckne || OOpasoBaTens

0 ||pa6otsi|| pa6oter || HPIC PECYPCBI
HaOmtonenue 3a NpoBEAEHHEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTH [aBIICHHS
BO3JyXa OT ero oO0bEéMa M HarpeBaHUs WIN OXJIKAEHUS, U UX OOBSCHEHHE Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO Y4EHHUS.
AHanu3 Ipy IIOMOIIY [IeJjarora ¢ Oopoi Ha AUNAKTUUECKUM MaTepra IPaKTHYECKUX
CHTYAIHii, CBSI3aHHBIX CO CBOMCTBAMM Ta30B, XXHUAKOCTEH U TBEPIBIX TEI.

Tennossle mpolecchl 21 1 4 bubnuoteka |(OO0cHOBaHME IO TIOATOTOBJIEHHOMY aJrOPUTMY COBMECTHO C IEJAaroroM IpaBHII
LIOK U3MEPEHUs TEMIIEPaTYPBI.
https://m.edso ||CpaBHeHre pa3mHYHBIX CIOCOOOB M3MEPEHUS U KA TEMIIEPATypBI.
0.ru/7f4181ce ||HaGmromeHue 3a OPOBEACHHEM OIBITOB, JIEMOHCTPHPYIONIMX H3MCHCHHE BHYTPEHHCH

SHEpPIrUu Teja B pe3yibTaTe TeIuionepeayy U paboThl BHEIITHUX CHIL.

HaGmogenne 3a MpoBeNeHHWEM ONBITOB, OOCYXKIEHHE MPAKTHYECKUX CHTYaIUid,
JEMOHCTPHPYIOLINX pPa3UYHbIe BUABI TEIUIONEPENadu: TEIUIONPOBOAHOCTh, KOHBEKIIHUIO,
U3TydEHHeE.

HccnenoBanre ¢ omopod Ha TEXHOJNOTHYECKYIO KapTy IO PYKOBOJACTBOM IIeJarora
SIBIICHUS TETII00OMEHa MPH CMEIIUBAHUU XOJIOMHON U ropsiueil BOIBI.

Habnronenne ycraHOBICHHS TETIIOBOTO PABHOBECHS MEXKY TOPSYEH U XOIOIHON BOIOM.
Omnpezenenre MpU MMOMOIIM TE€Jarora KOMWYECTBAa TEIUIOTHI, MOJYYEHHOTO BOAOH IpH
TEIT000MEHE ¢ HAarPeThIM METAJUTHYECKUM ITUINHIPOM.

Omnpenenenre N0 TabJIUIE YACTbHOMN TEITOEMKOCTH BEIIECTBA.

Perrenne THIOBBIX pacdy€THBIX 3a7a4 B |—2 [eiicTBUS ¢ OMOpOW Ha alrOpHTIM,
MpeaBapUTEeIbHO pa300paHHBIA COBMECTHO C II€JaroroM, CBSI3aHHBIX C BBIYHCICHHEM
KOITMYECTBA TEIUIOTHI M TEIIOEMKOCTH TIPH TEIUIOOOMEHE.

AHanu3 TpW TIOMOINM IEAAarora CHUTYyalud NPaKTHYECKOrO HCIONh30BAHUS TEILTOBBIX
CBOWCTB BEIIECTB W MaTEPHAIIOB, HAIIPHIMEP B LEIAX YHEPrOCOSPEIKESHUS: TETION3 OJISIIHS,
SHeprocOeperaronue KPBIIH, TePMOAKKYMYIISTOPHI U T. [I.

Habmtonenue sBeHmiA CTTapeHnsT U KOHACHCaIHH.

Habmronenue 3a ricciieoBaHNEM POIIecca UCIIAPEHUS Pa3IMIHbIX KUIKOCTEH.
OOBsICHEHKE TI0 AITOPUTMY COBMECTHO C TIEIarOroM SIBJICHUH MCTIAPSHUS W KOHACHCAINH
Ha OCHOBE aTOMHO-MOJIEKYIISIPHOTO YUCHHSL.

Habmtonenne u 00BsiCHEHHE TIporiecca KATIEHHS, B TOM YHCIIE 3aBHCUMOCTH TeMIIepaTyphl
KHUIIEHHS OT JABJIEHUA.

Omnpenenenre 1o TabIHIE OTHOCUTENFHON BIaKHOCTH BO3-/TyXa.

Habmrogenue mporiecca raBieHns KPUCTAIDTMYECKOTrO BEIIECTBA, HAIPUMED, JTh/IA.
CpaBHeHHeE 110 IDTaHY MIPH MTOMOIIH TIeJarora MPOIECCOB TUIABICHUS KPUCTAJUIMIECKUX T
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HaumenoBanue pazzienoB u Tem
MPOrpaMMBbl

Konuuectso yaco ’

Be
er

Kontp
OJIbHBIC
paboTsI

IIpaxTu
€CKHe
pabotsI

ONeKTpOHHbIE
(umdpossie)
o0pasoBaTenb
HBIE peCypChI

OCHOBHBIC BUJIBI JICITEIBHOCTH YIAITUXCS
(Ha ypoBHE y4eOHBIX JICHCTBUIN)

1O

W pa3MsTYeHUsS TPH HATPEBaHUU aMOP(HBIX TEI.

OnpeneneHre 10 Ta0JUIE YACTBHOMN TEITOTHI IIIABJICHUS JIbJA.

OOBsiCHEHHE MO CcXeMe Tocie OOCYXKIEHHS C TIeJaroroM SsBJICHUM IUIaBJICHHUS U
KpUCTAJIJTU3alMK Ha OCHOBE ATOMHO-MOJIEKYIISIPHOTO YUEeHHUS.

Pemenrie TUMOBBIX pacy€THBIX 3ajady B |—2 JEHCTBUSL C OMOpPOM HA aIrOpPUTM,
MpeJBapUTEILHO Pa300paHHBIA COBMECTHO C IEAaroroM, CBS3aHHBIX C BBIYHCICHHUEM
KOJIMYECTBA TEIUIOTHI B TpOIleccax TEIUIONepeaauyd NpU IJIaBJICHUA U KPUCTAIIU3AIUH,
WCTIAPEHUHN U KOHJIEHCAITUH.

AHanu3 Tpu TIOMOLIM Tefarora C OMOPOH Ha IUIAKTUUECKHM MaTepuan CHTyaluit
MPAKTUYECKOTO TIPUMEHEHHWs SBIEHUM TUIABIEHUS U KPUCTAIU3AllMH, HarpuMmep,
MOTYYEHHE CBEPXUHUCTHIX MaTEPUAsIOB, COJIeBast IpejKa u Jp.

AHanu3 Mpy MOMOIIM Ieaarora padoTel U OOBSICHCHHE MPUHIMIA JCHCTBHS TEIJIOBOTO
IBUTATEIA.

Beruucnenne konp4ecTBa TEIUIOTHI, BBIACISIONIETOCS IPU CTOPAaHUH PAa3IMYHBIX BUIOB
torukBa, u KITJ[ npurarens.

OOcyXIeHHE COBMECTHO C MEJAaroroM 3KOJOIMYECKUX IOCIIEICTBUI HCTIOIb30BaHMS
BUTATENeil BHYTPEHHETO CrOpaHus, TEIUIOBBIX U TUApodieKTpocTaHmit (MC —
SKOJIOTHSI, XUMUS).

‘I/ITOFO 10 pa3zeny

28]

‘Pasneu 2. 3neKTpnqecm1e W MAarouTHbIC SABJICHHUSA

2.1

DneKTpUUecKue 3apsaabl. 3apsyKeHHBIC
Tejla U UX B3aUMOJEUCTBUE

Bubanoreka
[HOK
https://m.edso
0.ru/7f4181ce

Habmtonenne 3a mpoBeICHHEM OIBITOB MO AJNEKTPU3ALMU Teld IPU CONPUKOCHOBEHUU U
MHAYKLHEH.

Habmtonenne n oOBsSCHEHHE C OMOPOH HAa NWAAKTUYECKHH MaTepuall B3anMOICHUCTBUS
OTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEI.

OO0BsICHEHNE TIPH TTIOMOIIH TIeIarora IPUHIINIA ASHCTBHS AIIEKTPOCKOIA.

OOBsICHEHHE COBMECTHO C MEAaroroM SIBJICHUH 3JIEKTPH3AIMH [IPH CONPHUKOCHOBEHUH TeIl
Y MHAYKIMEH C HCTTOIh30BAHNEM 3HAHUH O HOCUTEISX dIIEKTPUIECKHUX 3aPs/I0B B BEIIECTBE.
PacnozHaBaHue U OOBSICHEHHE IO CXEME COBMECTHO C TIEaroroM SIBICHUHN SJIEKTPH3aIUN
B HOBCEIHEBHOMN KU3HU.

Habmiogerne u oOBSICHEHHE C OMOPOM Ha TEXHOJNOTHYECKYHO KapTy OIIBITOB,
WITIOCTPUPYIOIINX 3aKOH COXPAaHEHHS AIIEKTPHICSCKOro 3apsiaa.

HabmrogeHre onpITOB 10 MOJSITHPOBAHAIO CHIIOBBIX JIMHUH 3JIEKTPHUIECKOTO OIS,
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no
[N

HaunmenoBanue paszienoB u Tem KonnuectBo wacos ‘ OJeKTpOHHbBIE OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
NIPOTrpamMMBbl Be|| Kourp | TIpaktuu (umdpossie) (Ha ypoBHE y4eOHBIX JeHCTBUIN)
er |onbHbie|| eckne || 00pasoBatenh
0 ||pa6otsi|| pa6oter || HPIC PECYPCBI
HccnenoBanue 1moj; pyKOBOICTBOM I€/iarora JISHCTBHS 3JIEKTPHIECKOrO ITOJIs Ha
MPOBOJHUKH M JIUIICKTPUKH
ITocTOSIHHBIN IMEKTPUYECKUIN TOK 20 1 6 bubmuoreka ||HaOmromeHue pasiuyHbIX BHIOB JCHCTBHSA DIICKTPUYCCKOIO TOKA W OOHApYKCHHE
LIOK COBMECTHO C TI€IarOrOM 3THX BHIOB JCHCTBUS B MOBCEIHEBHOM KHU3HH.
https://m.edso ||Coopka Mo cxemMe W WCHBITAHWE IOJ KOHTPOJEM TMEJarora 3JICKTPUYECKON IIemu
0.ru/7f4181ce ||mOCTOSIHHOTO TOKA.

HaGmonenue 3a JeMOHCTpaIel n3MepeHus: CUIbl TOKa aMIIEpPMETPOM.

HabmroneHue 3a IeMOHCTpanueil U3MEpeHusl ANEKTPUUECKOTr 0 HANPSKEHUS! BOJIbTMETPOM.
Hposeae}me )41 O6'b$[CHeHI/Ie Ipu IMOMOIIM YYHUTEIA OIIBITOB, JAEMOHCTPUPYIOIIUX
3aBUCHUMOCTb JJICKTPUYCCKOro CONPOTUBJICHUA NPOBOAHHMKA OT €0 [MJIHWHBI, IIJIOIIaAn
MOTNIEPEYHOr0 CEUCHUS U MaTepHaa.

Habnronenue 3a 1eMoHCTpayei nccieoBaHus 3aBUCHMOCTH CHJIbI TOKA, POTEKAIOIIEro
yepe3 pe3rcTop, OT COMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOpE.

bazoBble mpencraBieHUs O MpaBUIAX CIOKCHUS HANpPSDKCHUH IMPU IOCIEN0BATEIbHOM
COEIMHEHUH JBYX PE3UCTOPOB.

bazoBble mpencraBiieHHs O NMpaBHWIaX Ul CHJIBI TOKA IPU IapaieIbHOM COECIMHEHHUU
PE3UCTOpPOB.

HaOnroneHue 1eMOHCTpaliy Mearora O CUTyalusix OCIe0BaTENbHOIO U apajiieIbHOTO
COEIMHEHUSI IPOBOHUKOB B JIOMAIIIHUX IEKTPUUECKUX CETAX.

Perrenne THIOBBIX pacdy€THBIX 3a7ad B |—2 [feiicTBUS ¢ OMOpOH Ha alrOpPHTIM,
IpeBapUTENbHO pa300paHHBII COBMECTHO C TEAAaroroM C UCNOIb30BaHUEM 3akoHa Oma u
¢opMyn pacuéra SNEKTPUYECKOTO CONPOTHBIICHHWS TPH  IOCIENOBATEIBHOM U
MapaJyIeTbHOM COCAMHEHNH NTPOBOAHUKOB.

OmnpeneneHue ¢ onopoil Ha TEXHOJIOTMIECKYIO KapTy MO PYKOBOJICTBOM Ieiarora paboTsl
3JIEKTPUUECKOT0 TOKA, MMPOTEKAIOIIET0 YePe3 PE3UCTOP.

OmpeneneHue ¢ ONOPOM HAa TEXHOJOTHMUYECKYIO KapTy IO PYKOBOJCTBOM IIearora
MOIIIHOCTH 3JIEKTPUIECKOTO TOKa, BBIJIETSIEMOM Ha PEe3UCTOpE.
HaOmronenue 3a ucciej0BaHIEM 3aBHCHMOCTH CHIIBI TOKA Yepe3 JTaMIIOUKY OT HANPSKESHUS
Ha Hel.

Omnpenenenre ¢ OMOPOH HA TEXHOJIOTHMUYECKYIO KapTy MoI pykoBoacTBoM memarora KIT/T
HarpeBaTens.

HaOmionenne 3a wmcciefoBaHMEM TpeoOpa3oBaHMS SHEPIWH IPU  MOXBEME TIpy3a
SIEKTPOABUraTEIEM.

OObsicHeHHEe TIOCTE€ pPACCY)KJCHUSI C TMelaroroM M COCTAaBJICHHE IUIAHA-KOHCIEKTa
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HaumenoBanue pazzienoB u Tem
MPOrpaMMBbl
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o0pasoBaTenb
HBIE peCypChI

OCHOBHBIC BUJIBI JICITEIBHOCTH YIAITUXCS
(Ha ypoBHE y4eOHBIX JICHCTBUIN)

1O

YCTPOMCTBA W MPUHIIKIIA ACHCTBHS JOMAIITHUX 3JICKTPOHATPEBATEIBHBIX IPHOOPOR.
OOBsICHEHHE TOCIIE PACCYKIICHHS C TIEJaroroM M COCTaBJICHUE IIaHA-KOHCIIEKTa MPUYNH
KOPOTKOT'O 3aMbIKaHUS ¥ TIPUHITUIA JIEHCTBUS TUIABKUX MPEAOXpaHUTEEH.

Pemenrie TUMOBBIX pacy€THBIX 3ajady B |—2 JEHCTBUSL C OMOpPOM HA aIrOpPUTM,
MpeBapUTEIbHO pPa300paHHBIA COBMECTHO C IIEIAaroroM C HCIONIB30BAHUEM 3aKOHA
Jxoyns—IJlenna.

Ha6J’IIO}1€HPIC BO3HMKHOBCHUS DJICKTPUICCKOI'O TOKAa B ) KUJIKOCTH.

N
w

MarsuTHbIe SIBIICHUS

o|

bubnuoteka
1IOK
https://m.edso
o.ru/7f4181ce

HccnenoBanre mox pyKOBOACTBOM I€Aarora MarHUTHOTO B3aMMOJICMCTBUS MOCTOSTHHBIX
MAar"HuToOB.

N3yuenue c ornopoii Ha TEXHOIOTMYIECKYIO KapTy MO PYKOBOJCTBOM I1€1arora MarHUTHOTO
TOJIS TIOCTOSIHHBIX MarHUTOB IIPH UX OOBEANHEHHUH U pa3/ieleHHN.

HabinroneHue 3a MpoBEICHUEM OITBITOB 10 BU3YaJIM3aLUH OISl OCTOSIHHBIX MarHUTOB.
N3ydeHne noa pyKoBOJCTBOM Iearora siBJI€HUs HAMarHUUMBAHUS BEILIECTBA.
HccnenoBanue COBMECTHO C NENAroroM IEUCTBUS 3JIEKTPUYECKOrO TOKA HA MAarHUTHYIO
CTPEIIKY.

HaGmiogeHne 3a IPOBEIECHHEM ONBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTb  CHJIBI
B3aMMOJIEHCTBHS KaTYIIKU C TOKOM M MarHUTa OT CHJIbI M HAalpaBJICHUS TOKA B KaTyIIIKeE.
AHanu3 Ipy MOMOIIM TI€Jarora CUTyaluil NpakTHIeCKoro IPUMEHEHHUS JJIEKTPOMAarHiToB
(B OBITOBBIX TEXHHYECKHX YCTPOMCTBAX, IPOMBIILICHHOCTH, MEAULIUHE).

MN3ydyeHne ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOACTBOM Ilefarora JAEHCTBUS
MarHUTHOTO IOJIS Ha MIPOBOJHHUK C TOKOM.

M3ydenue ¢ onopoi Ha AUJAKTUUECKUI MaTeprall AEMCTBUS 3JEKTPOIABUTATEINS.
M3mepenne coBmectHO ¢ neaarorom KII/I anekTpoaBurarenbHOil yCTaHOBKH.

bBazoBble pecTaBIIeHUs O Pa3IMYHbIX MPUMEHEHHIX 3JIEKTPOIBUraTenelt (TpaHciopT,
OBITOBBIC YCTPOICTBA U AP.).

N

DNeKTpOMarHuTHAsS WHIYKIUSI

Bubnanoreka
[HOK
https://m.edso
0.ru/7f4181ce

[IpoBeneHne COBMECTHO C TIEAAroroM ONBITOB IO  HCCIEAOBAHHUIO  SIBICHUS
SIEKTPOMATHUTHON WHAYKIMW: WCCIEJOBAHHE W3MEHCHHWH 3HAYCHHWS W HAIpPaBICHUSL
WHIYKIIMOHHOTO TOKa

HWroro no pasneny
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Ne HaunmenoBanue paszienoB u Tem ‘ KonnuectBo wacos ’ OJeKTpOHHbBIE OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
/n NIPOTrpamMMBbl Bc| Konrp || [Ipaxtiy (umdpossie) (Ha ypoBHE y4eOHBIX JeHCTBUIN)
er |onbHbie|| eckne || 00pasoBatenh
| 0 |pa6otsi| paborsr || HPIC PECYPCRI
‘Pe3epBHoe BpeMs " H H ||
OBIIEE KOJIMYECTBO YACOB I10 68| 3 11
IMTPOI'PAMME |

9 KJIACC
Ne|| HammeHOBaHHE pa3ielioB M TEM MPOrPAMMBI KonuuectBo yacos ‘ DJeKTPOHHbIC OCHOBHBIE BHIBI ACSITEILHOCTH YIAIIUXCS
n/ Bee | Kontpon| [ TIpaktia (umdpossie) (Ha ypoBHE y4eOHBIX NeHCTBHUIN)
1 ro | bHble || eckue |OOpazosatenh
pa6oTsl || pabotsr || HPIC PECYPCDI
1 9 1 bubnunoreka |[AHanu3 ¢ MOMOIIBIO TIeJarora U 0OCY)XJCHHUE Pa3IMYHBIX MPUMEPOB MEXaHUYECKOTO
HOK TIBIKEHUS.
https://m.edso || O6¢cyk aeHre COBMECTHO C ITEIaroroM rpaHuil MPUMEHUMOCTH MOJIEITH «MaTepHaTbHAs
0.ru/7f4181ce | touxay.

MexaHn4yeckoe ABIKEHUE U CIIOCOOBI €TO
OITHCaHUA

Omnucanue nocne 00CYKICHUs C MEeJaroroM MeXaHU4IeCKOro JBM)KEHUS Pa3IuuHbIMU
crniocobamu (ypaBHeHUe, Tabnuna, rpaduk).

AHanu3 noJ pyKoBOJICTBOM IIE/Iarora )KHU3HEHHBIX CUTYalUH, B KOTOPBIX MPOSBIISIETCS
OTHOCHUTENIbHOCTh MEXaHUUECKOTO ABHKCHHUS.

HaOnroneHne MexaHH4ecKOro IBM)KEHHUS TeJla OTHOCUTEIILHO pa3HbIX TeN OTCUETA.
CpaBHeHHe ITyTeil U TPaeKTOPHi ABIDKEHUS C OITOPON Ha TEXHOJIOTHIECKYIO KapTy MO
PYKOBOJICTBOM II€/Iarora OJHOI'0 U TOI'0 )K€ TeJla OTHOCUTEIHHO PAa3HBIX TEJl OTCUETA.
AHanu3 C MOMOLIBIO Iefarora TekcTa [anmmess o0 OTHOCHUTENBHOCTH ABWKSHUS;
BEITIONTHEHHE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).

[Ipocrelimme BbMUCIEHUS TO 00pa3ily CpeOHed CKOPOCTH CKONBXKEHHS Opycka
WY IBYDKCHUS! [IIApHKA [0 HAKJIOHHON IJIOCKOCTH.

AHanu3 u 00CyXIEHHE C OIOpOil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM
nearora croco0oB NpUOMMKEHHOTO ONPEETIEHUSI MTHOBEHHOH CKOPOCTH.
OmnpeneneHue mociae pacCyKICHUs C NEaroroM Mo CXeMe CKOPOCTH PaBHOMEPHOTO
IBYDKEHUS (IIapuKa B )KUAKOCTH, MOAETH AIEKTPHYECKOT0 aBTOMOOMIIS | T. 11.).
OmnpeneneHne COBMECTHO C IEIaroroM ITyTH, MPONHAEHHOTO 33 AAHHBIH MPOMEKYTOK
BPEMEHH, ¥ CKOPOCTH TeJa 1Mo rpadviKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JIBIKCHUS
OT BpPEMEHH.

HauanpHple mpencTaBIeHHEe O NPHHIUNAX AEHCTBUS IPHOOPOB, H3MEPSIONINX
CKOPOCTH (CIIMAOMETPOB).
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HaumenoBanue Pa3acioB U TEM IMPOrpaMMbl

KomnuectBo yacoB

Bcee
ro

Koutpon
bHBIC
pabotsI

IIpaxTu
€cKHe
pabotsI

ONeKTpOHHbBIE
(undpossie)
o0pasoBaTenb
HBIC PECYpChI

OCHOBHBIC BUJIBI JICITEIBHOCTH YIaITUXCS
(Ha ypoBHE y4cOHBIX JCHCTBUIN)

[Ipocreiimme BbIYMCIEHUS MO 00paslly MyTH M CKOPOCTH TPU PaBHOYCKOPEHHOM
MPSIMOIMHEHHOM JBMKEHUH Tefa.

OnpeneneHrue COBMECTHO € MEAAroroM MPOHIEHHOrO MyTH M YCKOPEHMS JIBUKECHUS
Tena Mo rpauKy 3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBIDKEHUS TeJla OT BPEMEHH.

OnpeneneHre ¢ TOMOIIBIO Tearora YCKOpeHHMs Tela IpU PaBHOYCKOPEHHOM
JBDKEHUM 110 HAKJIOHHOM IIJIOCKOCTH.

W3mepenue o cxeme 1ociie pacCcyAeHHs C eAaroroM rneproia 1 4acToThl O0palleHus
Tesa Mo OKPYKHOCTH.

OnpeneneHre HaXOXKICHUS IMOJ PYKOBOJCTBOM II€arora CKOPOCTH PaBHOMEPHOIO
JIBIDKEHHS TeJla TI0 OKPYKHOCTH.

PemieHrie THUMOBBIX PAacdyETHBIX 3a7ay B 1—2 JecTBUS C OHMOpOM Ha ajroOpuTM,
NpelBapUTEIbHO  pa300paHHBII COBMECTHO C IIE€AaroroM Ha  ONpEAENCHHE
KHHEMAaTHYECKUX XapaKTePHCTUK MEXaHUYECKOIO IBIKEHHS PA3IIMYHbIX BUIOB.
PacnosnaBanue u npuOIMKEHHOE ONKMCaHUE IO 00pa3Ily Hocie 00CyKICHHS C
MEeJaroroM pasjInuHbIX BUIOB MEXAHUUECKOr0 ABWKEHUSI B IPUPOJIC U TEXHHUKE (Ha
nprMepax cBOOOJHO MaJalOIuX Tell, JBHKEHUS KUBOTHBIX, HEOSCHBIX Tell,
TPaHCIIOPTHBIX CPEACTB U JP.).

BzanmogeiicTBue Ten

14

Bubanoreka
LIOK
https://m.edso
0.ru/7f4181ce

Habmtonenue u 00cyXKAeHHE COBMECTHO C TIEJarOrOM OIBITOB C JBIDKEHHEM Tejla IPH
YMEHBIIICHUH BIUSHUS JPYTUX TeJl, MPEMATCTBYIONINX ABHKECHHUIO.

AHanu3 1o cXeMe Iociie pacCyXAEHHUs ¢ IeaaroroM Tekcra [ammies ¢ ommcaHueM
MBICJICHHOTO 3KCIIEPHMEHTa, OOOCHOBHIBAIOIIETO 3aKOH WHEPIMH; BHIIOIHEHHE
3a/IaHUI 10 TEKCTY (CMBICIIOBOE YTEHHE).

OO6cyxneHre TOoA PYKOBOACTBOM IIearora BO3MOXHOCTH BBITIONIHEHHS 3aKOHA
WHEPINH B PA3JINYHBIX CHCTEMaX OTCUETA.

Habmiogenne m 0OCyXIEHHE COBMECTHO C TIEJaroroM MEXaHWYECKUX SBICHUM,
MIPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM
IIBIDKEHUH OTHOCHUTEIIFHO KaOMHeTa (hU3UKH.

JleficTBUSL ¢ BEKTOpaMM CHJI: BBIIIOJHEHHE 3aJaHUN 1O CIIOKEHUIO U BBIYATAHUIO
BEKTOPOB.

HabmtoeHue 3a mpoBeeHIEM ONBITOB, JEMOHCTPHUPYIOIINX 3aBHCUMOCTD YCKOPESHHUS
Tela OT IPWIOKEHHON K HEMY CHITBI 1 MACCHI TeJa.

AHanm3 U OOBSCHEHHE C OMOPOH HAa TEXHONOTMYECKYI0 KapTy MOJ PYKOBOICTBOM
neaarora sIBJICHUN ¢ UCIIOJIB30BaHUEM BTOPOro 3akoHa HproToHa.

Pemenne THNOBBIX pacdETHBIX 3amad B |—2 NEeHCTBUS C OMOPOH HA alrOpHTM,
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OCHOBHBIC BUJIBI JICITEIBHOCTH YIaITUXCS
(Ha ypoBHE y4cOHBIX JCHCTBUIN)

IpeBapUTENbHO Pa300paHHbI COBMECTHO C IIEAaroroM ¢ UCIONb30BaHUEM BTOPOTO
3akoHa HploTOHA ¥ IIpaBUiIa CIIOKEHUS CHIL.

OmnpeneneHue COBMECTHO C MENArOroM KECTKOCTH MPYKHHBI.

AHanu3 CUTyaIui ¢ onopoil Ha TEXHOJIIOTHYECKYI0 KapTy MO pyKOBOJICTBOM Iearora,
B KOTOPBIX HaOMIOat0TCst ynpyrue nedopmanuu, 1 uX 00bICHEHHE C UCIOJIb30BaHUEM
3akoHa ['yka.

PemieHrie THUMOBBIX PAacdyETHBIX 3a7ay B 1—2 JeicTBUS ¢ OHOpOM Ha ajroOpUTM,
NpeBaPUTENBHO Pa300paHHbIM COBMECTHO C MEAroroM ¢ MCHOIb30BAaHHEM 3aKOHA
I'yka.

HccnenoBanre mpu MOMOIIM TEAarora 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJIBXEHUS
OT CHJIbl HOpMajbHOro JaBiieHHs. CoBMeCTHOE OOCYXKICHHE  pe3yIbTaToB
UCCIIE[IOBaHHU.

OmnpeneneHue nMox KOHTPOJIEM IeAarora ¢ oopoi Ha KOHCIEKT Kod(hULueHTa TpeHus
CKOJIbKCHUSL.

W3mepeHue ¢ MOMOLIbIO Me/larora CUIIbl TPEHUs! TOKOSL.

Pemenne THUHOBBIX pacy€THBIX 3aAad B 1—2 neifcTBUS ¢ OMOpOH Ha alrOpUTM,
NpeBapUTENBEHO pa300paHHbIl COBMECTHO C MEJarOroM C MUCIOIb30BaHUEM (OPMYIIbI
JULSL CUJIBI TPEHHUS CKOJIB)KEHHUS.

AHanmu3 MO CXeMe I0CNe PACCY)KICHHUs IeAarora O ABWKEHMH Tel TOJBKO IIOX
JIeHCTBHEM CHIIBI TSDKECTH — cBOOOHOTO MaJICHHUS.
OO0bscCHEHHE TOJ PYKOBOIACTBOM Ilearora HE3aBUCHMOCTH YCKOPEHHs CBOOOIHOrO
MaJIeHus! OT Macchl Tena.

O1eHKa COBMECTHO C IIEIaroroM BEJIMYUHBI CHJIBI TATOTEHUs, AEHCTBYOLIEH MEXIy
IBYMS TeaMU (U1 pa3HBIX MAacc).

AHanu3 ¢ Omopoldl Ha AWNAKTUYECKUH MaTepHain IBIKEHHS HEOECHBIX TeNl II0[
JEUCTBHEM CHJIBI TATOTEHHA (C HCIONb30BAHUEM JIOTIOTHUTEIBHBIX HCTOYHHUKOB
UHPOPMAILIIH).

Perrenne THMOBBIX pacu€THRIX 3agad B |—2 meHCTBHSA ¢ OMOpOH Ha alTOPUTM,
MpeBapUTENBHO pa300paHHBI COBMECTHO C IIEIaroroM € HCIIOJIb30BAHHEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYIIBI AT pacdéTa CHITBI TSKECTH.

HaOmonenue n 06CyXIeHHE ¢ TIOMOIIBIO TIEAAarora OMbITOB M0 U3MEHEHUIO Beca Tela
MPU YCKOPEHHOM JIBYDKECHHH.

AHaI3 ¢ IOMOIIBIO MTe1arora YCIOBHHA BOSHUKHOBEHNSI HEBECOMOCTH M TIEPETPY3KH.
Perenne THIOBBIX pacu€THRIX 3aqad B |—2 meHCTBHSA ¢ OMOpOH Ha alTOPHUTM,
MpeBAPUTEIHHO pa300paHHBII COBMECTHO C MEIaroroM Ha ONpejeieHHe Beca Tena B




“]

HaumeHoBaHue pa3iesioB v TEM MPOrpaMMbl KomuuectBo vacos ‘ DNeKTpOHHbIC OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
Bee | Konrpon | Mpaxriy (undpossie) (Ha ypoBHE y4eOHBIX NEHCTBHUIN)
ro | bHble || eckue |O0Da3oBaTEND
paboTsl || pabotsr | HPIC PECYPCBL
Pa3IHYHBIX YCIOBHSX.
AHann3 ¢ OMOpoi Ha TEXHONOTHYECKYI0 KapTy IMOJ PYKOBOJCTBOM Meqarora CHI,
NEHCTBYIOININX HA TEJI0, TOKOsIIIeecs: Ha Omope.
Ornpenienenune ¢ MOMOIIBIO MEAarora HeHTPa TSHKECTH Pa3IHIHbIX Tl
8 1 bubnnoreka |HaOmomeHne W 0OCyXJeHHE C ITOMOIIBIO MENarora OIBITOB, JEMOHCTPUPYIOLIHX
LIOK nepefadyy UMITYNbCa MPU B3aUMOJCHCTBHU TN, 3aKOH COXPAHCHHS HUMITYJIbCA MPH
https://m.edso||abcomoTHO yIpyroM 1 HEYPYroM B3aUMOICHCTBUH Te.
0.ru/7f4181ce |[Habmomerne JEMOHCTpAIllMK IeJarora CHTyalldd B OKpYXaromiell JKM3HH ¢

3aKOHBI COXpaHEHUS

HCTIOJIb30BaHHEM 3aKOHA COXPaHEHUS UMITYJIbCA.

PacniosHaBaHMe C OMOpPOI Ha TEXHOJIOTMYECKYIO KapTy MO/ PYKOBOJCTBOM IIefarora
SIBJICHUSI PEAKTHBHOIO JIBW)KEHHUs B ipupozie U Texuuke (MC — Ouosorusi).
IIpuMeHeHnE COBMECTHO C IMEAAaroroM 3aKOHAa COXpaHEHMsS HUMITylbca I pacdéra
pe3yJIbTaTOB B3aMMOJCHCTBUS Tell (Ha IMpHUMepax HEYIpyroro B3auMOAEHCTBUS,
YIIPYTOro LIEHTPAJIbHOIO B3aHUMO-IEHCTBUS ABYX OJMHAKOBBIX TEJl, OJHO U3 KOTOPBIX
HEMOJ-BM)KHO).

Pemenne THUHOBBIX pacy€THBIX 3aAad B 2—3 [eiiCTBUS C OMOPOH Ha alTrOpUTM,
MpeBapUTEIBHO Pa300paHHBI COBMECTHO C IIEAaroroM C KCIOJIb30BAHHEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Ormpenenenue ¢ oMopol Ha TUIAKTHYECKHH MaTepuai paboThl CHIIBI YIPYrOCTH HPH
noxbEMeE Tpy3a ¢ HCIIONb30BaHHEM HETIOABMIKHOTO M IOJIBMKHOTO OJIOKOB.
V3MepeHne COBMECTHO C IEJaroroM MOIIIHOCTH.

M3mepeHne ¢ NOMOIIBIO — Iefarora  MOTEHUMAJBHOM  3HEPIUMM  YIPYro
nedopMUpPOBaHHOM TP Y)KUHBI.

M3MepeHne COBMECTHO C IIE€AaroroM KHHETHYECKOH SHEpruu Tena II0 JJIHHE
TOPMO3HOTO ITyTH.

HaOmronenne 3a 3KCHEPUMEHTAIBHBIM CPaBHEHWEM W3MEHEHHs IOTEHIHAIbHOM
Y KUHETUYECKOM SHEPTUi Tela NP JIBUKEHUH 110 HAKIIOHHOH IIIOCKOCTH.
HabmrogeHune 3a 3KCIIepUMEHTaIHHON POBEPKOM 3aKOHA COXPAHEHUS MEXaHUIECKON
SHEPrUH IPH CBOOOIHOM MaCHUH.

IIpumeHeHne Ha Ha4YaJbHOM YpPOBHE, C OMOPOW Ha JUIAKTUYECKHI MaTepuall 3aKoHa
COXPAHEHHSI MEXaHMYECKOW SHEPruu IJIs pacyéra MOTEHUUAJbHOW U KUHETUYECKOM
SHEpruy Tena.

Perrenne THTIOBBIX pacdETHRIX 3a/1a4 B |—2 IEHCTBUS C OIOPO HA allTOPUTM,
MpeBapUTEIBHO Pa300paHHBII COBMECTHO € MIEJATOrOM C HCIOJIB30BAHMEM 3aKOHA
COXPaHEHUSI MEXaHUUYECKON SHEPTUM.
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HanmenoBaHue pa3ziesioB ¥ TeM MPOrpaMMBbl KonnuectBo wacos ‘ OJeKTpOHHbBIE OCHOBHBIE BH/IBI ICSITEIEHOCTH y4alIuXcsl
Bee | Konrpon | Mpaxriy (undpossie) (Ha ypoBHE y4eOHBIX NEHCTBHUIN)
ro | bHble || eckue |O0Da3oBaTEND
paboTsl || pabotsr | HPIC PECYPCBL
5 1 bubnmoteka |HaOmonenue xonebaHuii o NEHCTBHEM CHII TSHKECTU M YIPYIOCTH M OOHapyKeHHE
[HOK TIPY TIOMOIITH [TeIarora Mo J00HBIX KOJICOaHUH B OKPY)KAOIIEM MHUPE.
https://m.edso||Anann3 coBMECTHO ¢ TmeaaroroM KojeOaHWH Tpy3a Ha HUTH W Ha MPYXKUHE.
0.ru/7f4181ce ||Onpenenenue Mo ajaropuTMy 4acTOTHI KOJI€OaHUM MaTEMAaTHYECKOrO M IMPYXHHHOI'O
MasITHUKOB.
HaGimonenne 1 00bsICHEHNE € TIOMOIIBIO [Te/1arora sBJICHHUs pe30HaHca.
HccnenoBanue ¢ onopoii Ha aJlrOpUTM, MPEABAPUTENHLHO Pa300paHHbI COBMECTHO C
Mejarorom, 3aBUCMMOCTH MIEpHO/Ia KOJIeOaHHI MTOBEIIEHHOI'0 K HUTH IPy3a OT JAJIHHBI
HUTH.
Mexanunueckue KonedaHust [TpoBepka c omopodl Ha TEXHOJOTMYECKYIO KapTy IOJl PYKOBOACTBOM IIeAarora
HE3aBHCHMOCTH TepHo/ia KoiebaHuii rpy3a, MOJBEICHHOr 0 K JIEHTE, OT Macchl Ipy3a.
Habnmiomenne 1 oOcykaeHHe  TOA  PYKOBOACTBOM  MeJarora  OIBITOB,
JEMOHCTPHPYIOIIMX 3aBHCHMOCTh IepHoja KoJIeO0aHMH NPYKHHHOIO MasTHHKA
OT Macchl rpy3a U KECTKOCTH NPYKUHBL.
[IpyMeHeHHE ¢ MOMOIIBIO Mearora MaTeMaTHYeCKOr0 U HPYKHHHOTO MasTHHKOB
B KQ4eCTBE MOJIEIICH JIJIsl OMMCAHUsI KOJieOaHUH B OKPYKAIOLIEM MUpE.
Pemrenne THIOBBIX pacu&THBIX 3a7a4 B 1—2 IEHCTBUS C OMOPON Ha aJiTOPUTM,
HpeaBapHUTENbHO pa300paHHBIN COBMECTHO C IIEAAroroM, CBSI3aHHBIX C BBIYHCICHHEM
WIIH OLEHKOW 9acTOTHI (TIEpHoAa) KoaeOaHHi
5 1 bubnuotexa |[OOHapyXeHHE W aHAJN3 C TIOMOIIBIO IEAarora BOJTHOBBIX SIBJICHHH B OKPY)KaroIlleM
LHOK MHUpE.
https://m.edso||HabmromeHre COBMECTHO € TIEAATOTOM PaCIPOCTPAHEHHUS MTPOJOIBHBIX U IMOMEPEUHBIX
0.ru/7f4181ce |[Bomx (Ha Momenu) W OGHApYXKEHHE AHAJOTHYHBIX BHIOB BOJH B MPUpPOAE (3BYK,

MexaHn4ecKHe BOIHBI. 3BYK

BOJISTHBIE BOJTHBI).

Brrancnenne B 1—2 gelCTBHSA C OMTOPOH Ha alTOPUTM, TIPEABAPUTEIHHO Pa300paHHBII
COBMECTHO C IIeJar0roM JUTMHBI BOJIHEI 1 CKOPOCTH PACIIPOCTPaHEHHUs 3ByKOBBIX BOJH.
HaOnmtonenue 3a SKCIIEPUMEHTANBHBIM ONPENETCHHEM TI'PaHHLl YaCTOTHI CIIBIIHMBIX
3BYKOBBIX KOJEOaHHH.

HaOnmtoneHne  3aBHCHMOCTH  BBICOTHI ~ 3BYKa
C UCIIOJIb30BaHHEM MY3BIKaJIbHBIX HHCTPYMEHTOB).
HaOmionenne W 0OBSCHEHHE C TOMOIIBIO MeJarora SBJICHHS aKyCTHYECKOTO
pe30-HaHca.

UTeHre COBMECTHO C IearoroM OpUTrHHABHOI'O TEKCTa, OCBSAIIEHHOTO
WCIIOJIb30BAHUIO 3BYKa (TN YIIBTPa3BYKa) B TEXHUKE (IXOIOKAIWS, YIBTPa3BYK B
MEIUIMHE U JIP.); BBIOIHEHNE 33/IaHHUH 110 TEKCTY (CMBICIIOBOE UTCHHE)

OT dYacToThl (B TOM  dYHCIE
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3J'IeKTpOMaFHI/ITHOC IoJIC

1 3JICKTPOMAIrHUTHBIC BOJTHBI

Bubnuorexa
LHOK
https://m.edso
0.ru/7f4181ce

[locTpoeHre TPOCTBIX paccyXIEHHH Ha OCHOBE IIOJTOTOBJICHHBIX BBIPAKECHHH,
00OCHOBBIBAIOIIMX B3aMMOCBSI3b 3JICKTPUUYECKOI0 U MAarHUTHOT'O TOJIEH.

HaGumonenne 3a SKCepUMEHTAIbHBIM H3Y4YEHHEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH
(B TOM YHCITE C TOMOIIBI0 MOOHIBHOTO Tene(oHa).

AHan3 ¢ IOMOIIBIO Me1arora PeHTTeHOBCKUX CHUMKOB YEJIOBEYECKOTr0 OpraHu3Ma.
AHanM3 COBMECTHO C TEJaroroM TEKCTOB, ONHCHIBAIOUIMX  IMPOSBICHUS
QJIEKTPOMArHUTHOI'O U3JIYUCHHUS B IPUPOAEC: X KUBBIC OPTaHU3MBbI, U3TTyUCHUS He6eCHI)IX
Tel (CMBICIIOBOE YTCHHUE).

PacriosnaBanue W aHamu3 Pa3INIHbIX HpI/IMeHeHI/Iﬁ OJICKTPOMArdMTHBIX BOJIH B
TEXHHKE C OTTOPOH Ha TEXHOJIOTHYECKYIO KapTy IOJl pyKOBOJCTBOM TI€Aarora.
Penienrie TUMOBBIX pacu€THBIX 3a7a4y B 1—2 AEHCTBHA ¢ ONOPOM Ha alrOpUTM,
NpeBapUTEIbHO Pa300paHHbIl COBMECTHO C TIEJarOrOM C MCIOJIb30BaHUEM (OPM YT
IUISL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, [UIMHBI BOJTHBI U 4aCTOTHI CBETA.

3aKOHBI pacpoCTpaHEHHs CBETa

bubnuoreka
LIOK
https://m.edso
0.ru/7f4181ce

Hab6mronenue OIIBITOB, JEMOHCTPUPYIOIIUX  SIBJICHUE MPSMOIMHEHHOTIO
pacrpocTpaHeHus cBeTa (BO3HUKHOBEHME TEHH U MOJIYTEHU), U UX WHTEpIpETaIys ¢
UCIIOJIb30BaHUEM TOHSATHSI CBETOBOTO JIy4a.

OObsicHEeHHE M MOAEIUPOBAHHE IIOCIE pPACCYKICHUS C IMEeJaroroM IO CXeMe
COJIHEYHOTI'0 U JIYHHOT'O 3aTMEHUI.

VccnenoBaHue ¢ OMOpOil Ha TEXHOJNIOTHUYECKYIO KapTy MOA PYKOBOACTBOM Iefiarora
3aBHCHMOCTH yIila OTPAXKEHHUs CBETOBOI'O JIy4a OT YIJIa MaJeHHs.

3ydeHne ¢ MOMOIIBIO [Iejarora CBOMCTB H300pa)KeHHs B INIOCKOM 3€pKaJle.
HaOmronenne M OOBSCHEHHE COBMECTHO C II€aroroM OIBITOB IO IONTYYEHHIO
M300pakeHnil B BOTHYTOM M BBIIYKJIIOM 3epKajiax. HabmoneHue u o0bsicHeHHe nocie
paccyXIeHHs C MeJaroroM I0 CXEME OIBITOB II0 MPEJIOMIICHHIO CBETa HAa I'PAHUIIE
Pa3IUYHBIX CPeJl, B TOM YHCIIE OMBITOB C MOJHBIM BHYTPEHHHM OTPa)KEHHEM.
VccnenoBanue 1moj pyKOBOJICTBOM IEJarora 3aBUCHMOCTH YIJIa TIPEJIOMIICHUS OT yIia
MaJICHUS] CBETOBOT'O JIyda Ha TPAHUIIE «BO3TYX—CTEKIION.

Pacrio3HaBaHNe C TOMOIIBIO IEarora SIBJICHWH OTPa)KeHHS M TPEJIOMIICHHS CBETa
B TIOBCEZHEBHOM JKM3HU. AHAIN3 M OOBSICHEHHE COBMECTHO C MENaroroM SBICHHS
OINTHYECKOT0 MUpaXa.

Perrenne THTIOBBIX pacdETHRIX 3a/1a4 B |—2 IEHCTBUS C OIOPO HA allTOPUTM,
MpeBapUTENBHO Pa300paHHBII COBMECTHO C TIEJATOrOM C MCIOIB30BAHIEM 3aKOHOB
OTpPaXKEHWS U MIPETOMJICHHS CBETA.

JIMH3BI 1 onTHYECKHE TPHOOPHI

Bubnnoreka

LOK

HonyquHe Ioa KOHTPOJIEM I€aarora H306pa)K€HHI>'I C IIOMOLIBIO CO6I/II)EIIOIIICI>1 "

paccenBaroLEH TMH3.
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HaumenoBanue Pa3acioB U TEM IMPOrpaMMbl

KomnuectBo yacoB

|

ONeKTpOHHbBIE

OCHOBHEIE BUABI ACATCIIBHOCTHU yUalllUXCA

Bee | Konrpon | Mpaxriy (undpossie) (Ha ypoBHE y4eOHBIX NEHCTBHUIN)
ro | bHBe || eckme |/00pazoBaTenh
paboTsl || pabotsr | HPIC PECYPCBL
https://m.edso|Onpenenenne ¢ omopoit Ha anropuTM pa3pabOTAHHOTO COBMECTHO C MEAarorom
0.ru/7f4181ce ||hoKycHOrO pacCTOSTHUS ¥ ONMTHYECKOMN CHIIBI COOHPATOIIEH JTMH3BI.
AHannM3 COBMECTHO C II€[IarOroOM YCTPOMCTBA W MPUHIUNA ISUCTBHS HEKOTOPBIX
ONTHUYECKUX TPUOOPOB: (hoToammapara, MUKpockora, Tenaeckorna (MC — Ouonorus,
ACTPOHOMHS).
AHaNn3 ¢ ONOpOil Ha TEXHONIOTHYECKYIO KapTy MO/ PYKOBOCTBOM MEarora siBieHuit
ONIM30PYKOCTH U AaJbHO30PKOCTH, MPUHIUIMIA AeicTBUs 0ukoB (MC — Ouonorus).
2 bubnuoreka ||HaOmromeHne COBMECTHO C TEIaroroM Io pas3IoKeHUI0 0eJIOro CBETa B CIICKTP.
[HOK Habntonenue n o0bsicHeHHe Ha 6a30BOM YPOBHE I10]] PYKOBOJICTBOM T1€1arora OIbITOB
PasnoxxeHue 6eoro cBera B CIEKTp https://m.edso |mo moayueHuro 6e1oro cBeTa MpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
0.ru/7f4181ce |[[IpoBeneHue U OOBICHEHHE MO PYKOBOACTBOM IIE/IArOra OMBITOB IO BOCTIPUSITHIO
I[BETA MPEMETOB MPH WX HAOJIIOJCHNH Yepe3 IBETOBbIC (MIBTPHI (IIBETHBIC OUKH).

3 1 bubnunoreka ||OOCyxJeHHe ¢ MOMOILIBIO Ienarora enu oneitoB Pedepdopaa no uccnenoBaHuio
LIOK ATOMOB, BBIJIBI)KEHHE TUTIOTE3 O BO3MOXKHBIX PE3yJIbTaTaxX OIBITOB B 3aBUCUMOCTH OT
https://m.edso|mpenmonaraeMoro CTpoeHHs aTOMOB, (OPMYIMPOBAHHE BBIBOJOB W3 PE3YIBTATOB
0.ru/7f4181ce |jombiTOB.

Hcnyckanue ¥ morsolieHue OOCyXJiIeHHe C OIMopol Ha TEXHOJIOTHYECKYI0 KapTy IOJ PYKOBOJICTBOM II€Aarora
CBETa aTOMOM IIPOTUBOPEYMIl IUIAHETAapHOM MOIENM aToMa W OCHOBAaHUM Ul TUIore3sl bopa o
CTaI[IOHAPHBIX OPOUTAX JIEKTPOHOB.
HabnroieHne cOBMECTHO C MearoroM CIUIONIHBIX M JIMHEHYaThIX CIIEKTPOB
W3JTydeHUs pa3iIndHbIX BeriecTB. OObsICHEHHE C OMOPOM Ha TUIAKTUIECKHU
MaTepHall JIMHEHYAThIX CIIEKTPOB M3JTyIEHHSI.

5 bubmmoteka ||OOCykIeHIE COBMECTHO C TIEIarOrOM BO3MOYKHBIX THIIOTE3 O MOJIEISAX CTPOCHUS siApa.
1HOK OmnpeneneHue MO CXeMe C HKCIONB30BAHHEM METOJMYECKOr0 MaTepHana Toj
https://m.edso|pykoBoacTBOM Tiearora cocraBa siep 1o 3aJaHHbBIM MACCOBBIM M 3aPSIIOBBIM YHCIaM
0.ru/7f4181ce ||u IO TIOTOKEHHIO B TIEPHOAMIECKO# crcTeMe dieMeHToB (MC — xumus).

CtpoeHne aTOMHOTO siIpa

AHanmu3 C ONOpOH Ha TEXHOJNIOTHYECKYI0 KapTy II0J PYKOBOACTBOM Iefarora
M3MEHEHHsI COCTaBa sIpa W €ro HOJNOKEHHS B NEPHOAMYECKOH cHCTeMe NpH |-
paguoakTuBHOCTH (MC — XUMuSs).

VccnetoBaHre ¢ MOMOIIBEO TIEarora TPEeKOB || -4acTHI] 10 TOTOBBIM (OTOrpadusiM.
Habmiogerne 3a nmemoHCTpamuedl paOOTBI HW3MEpEHHs pagualMoHHOTO (oHA C
TIOMOIIBIO JI03UMETPa, OLICHKA er0 HHTEHCUBHOCTH.

AHaIN3 COBMECTHO C IIEarOroM OHMOJOIMYECKHX HM3MEHEHWH, NPOUCXOMISIINX IT0M
JIEHCTBHEM palroaKTUBHBIX M3mydeHuit (MC — Ounonorus).
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Ne|| HammeHOBaHUe pa3zielioB H TEM MPOrPaMMbI KomuuectBo vacos | DNeKTpOHHbIC OCHOBHBIE BHIBI ACITEILHOCTH YIaIIUXCS
/ Bee | Konrpon | Mpaxriy (undpossie) (Ha ypoBHE y4eOHBIX NEHCTBHUIN)
i o | bHEE eckue | 00pasoBarelnb
paboTsl || pabotsr | HPIC PECYPCBL
Hab6ntonenue geMOHCTpaiy 00 HCIOIb30BAaHUE PAJHOAKTHBHBIX U3ITyUCHHUH B
meauiuae (MC — Ouoorus).

12 4 1 bubnuoreka |Pemenne TUNOBBIX pacdyETHBIX 3a7a4 B |—2 NelCTBUS C OMOPOH Ha alrOpUTM,
LIOK NpeIBAPUTENBHO Pa300paHHBI COBMECTHO C TEaroroM ¢ MCIONb30BaHUEM 3aKOHOB
https://m.edso|coxpaHeHis MacCOBBIX M 3apsAMOBBIX YKCET HA ONpeNeeHHE PE3yIbTATOB SICPHBIX
0.ru/7f4181ce ||peakimii; aHaIM3 BO3MOKHOCTH HJIH HEBO3MOXXHOCTH SZICPHOMN PEaKIIUH.

OrleHKa C MOMOIIBIO TMEarora 3HEPTHH CBSI3M sIEP C HCIONb30BaHHEM (HOPMYIIbI
S nepHble peakuuu EI N H A P Aep (bopwy

OlHIITeHA.

OO6Cyx/IeHHe COBMECTHO C IMENaroroM MepCleKTHB HCIONB30BAHHS YIPABISIEMOTO

TEPMOSIZICPHOTO CHHTE3A.

OG6cyxIeHre COBMECTHO C TIEAAaroroM MPEeUMYIIECTB U SKOIOTHIECKUX MPOOIIeM,

CBSI3aHHBIX C sAAepHOM sHepreTukoit (MC — skomnorus).

13 2 bubnuoTeka | BbinoiHeHHe ¢ MOMOILBIO Negarora yueOHbIX 3aJlaHui, TPEOYIOUIMX IEeMOHCTPAIN
LIOK KOMIIETEHTHOCTEH,  XapaKTepU3YIOLIMX  €CTECTBEHHOHAy4HYI0  IPaMOTHOCTB:
https://m.edso |mpuMeHeHus MONMYYEHHBIX 3HAHUH ISl HAYYHOTO O0BACHEHUS (PU3NUCCKUX SBJICHUH B
0.ru/7f4181ce |[okpyxaroieli TPUPOIE W MOBCEMTHEBHOM XHU3HH, a TAKXKE BBISBICHHUSA (PU3HUYCCKUX

OCHOB psna COBPEMEHHBIX TEXHOJIOTHH; NPUMEHEHHS OCBOCHHBIX
[ToBTOpHTETEHO-0000MIAIOIINI MOYITE 9KCIIEPHMEHTAJIBHBIX YMEHUH IS MCCleNOBaHU (pU3NUECKHX SBJICHHH, B TOM YHCIe

IUIS IPOBEPKH TUIIOTE3 M BBIABICHUS 3aKOHOMEPHOCTEH.

Perrenne THIIOBBIX pacyETHBIX 3a/1a4 B |—2 eiicTBUS C OMOPOI Ha aJITOPUTM,

HpeIBapUTENbHO pa300paHHBINA COBMECTHO C IIEAAaroroM, B TOM YHCIE

HpEeaoaraloiX HCIoNb30BaHue (pU3NUeCKOH MOJEIH K OCHOBAaHHBIX Ha

COZIep)KaHUH PAa3IIMIHBIX Pa3/IesioB Kypca (pU3HKH.

Uroro 68 | |

‘Pe3epBHoe BpeMsi H 0 H || || ||

OBILEE KOJIMYECTBO YACOB I10 68 3 7

I[MPOI'PAMME
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