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I[TOACHUTEJIBHAA 3AIINCKA

Pa6ouas mporpamma o gusuke 1151 00ydaromuxcs ¢ 3a1eP>KKON IMCUXUIECKOTO
pa3zutus (naiee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHuUs MOATOTOBIICHA
Ha ocHoBe DenepalibHOTO TOCYJapCTBEHHOrO 00pa3oBaTEIbHOTO CTaHAApTa
ocHOBHOTO o01iero oopazoBanus (IIpuka3z Munnpocenienus Poccun ot 31.05.2021
r. Ne 287, zapeructpupoBan MuHHCTepcTBOM rOocTULIMM Poccuiickoit deneparuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO0), ananTUpoOBaHHON OCHOBHOM
o0pa3oBaTeNnbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus OO0YYaroOlUXCs C
3a/IepKKOM mcuxuyeckoro pasputus (omodpenHoi pemenueM @YMO mno obmemy
obpazoBanuto (mpotokoit ot 18 mapra 2022 r. Ne 1/22))(manee — I[TAOOIT OOO 3I1P),
paboueil mporpaMMbl OCHOBHOTO OOIIero o0pa3oBaHus Mo mnpeamery «Duznkay,
KoHuenuuu npenojgaBanus ydeOHOro mnpeamera «Pusnka» B 00pa30oBaTENbHBIX
Opra”u3alusax Poccniickon denepanun, peAU3YIOIIUNX OCHOBHBIE
o0meo0pa3oBareNbHble  MPOTPaMMBbI, [POTPAaMMbI  BOCIHMTAHHS, C  Y4YETOM
pacnpesesieHHbIX 0 KilaccaMm MpOBEpsieMbIX TPeOOBAHUI K PE3yJIbTaTaM OCBOEHUS
AnanTUpoBaHHOM OCHOBHOM 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsI 00YYaIOIINXCS C 33JEPHKKOIM CUXUUECKOTO Pa3BUTHSI.

O0mas xapakrepucTiuka yueOHoro npeamera «ODu3uka

VYueOnniit  mpeamer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIIUM ISt
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKOIBKY (U3UYECKHUE 3aKOHBI MHUPO3IaHHUS
SBJISTIOTCST OCHOBOM COJIEP)KaHMS KypCOB XUMHUHU, Owojornu, Treorpadud U
acTpoHoMuu. DuU3HMKa BOOPY)KAET OOYYAIONMIUXCS HAYYHBIM METOJIOM ITO3HAHWSI,
MTO3BOJISIONINAM TTOTy4YaTh OOBEKTUBHBIC 3HAHKS 00 OKPYKAIOMIEM MHUPE.

[TpeameT MakcMMaIbHO HAPaBJICH Ha (OpMUPOBaHUE HHTEPECA K TPUPOTHOMY
U COIMAIbHOMY MHpPY, COBEPIICHCTBOBAHHWE ITO3HABATCIILHOW JIESTCIIBHOCTH
oOyuaroruxcst ¢ 311P 3a cueT oBnazieHUs] MBICTUTEIBHBIMUA OTIEPALIUSIMHU CPABHEHUS,
0000111eHUsI, pa3BUTHE CIIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHUE, (HOPMHUPOBAHUE
BO3MOYKHOCTEN COBMECTHOM 1€ TEIBHOCTH.

N3yuyenue Qusuku cnocoOCTByeT pa3Butuio y oOydaromiuxces ¢ 3I1P
MPOCTPAHCTBEHHOTO  BOOOpaxeHUs, (PYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTHUYECKUA aHAIM3UPOBATh WH(OpMAIUIO, MPEICTAaBICHHYIO B
pasnu4HBIX (hopMax. 3HAYMMOCTh MPEaMETa IS Pa3BUTHS KU3HECHHONW KOMITCTCHITHH
00yJaroIIUXCsl 3aKTI0YACTCS B YCBOSHUH OCHOBBI (PU3MUCCKUX 3HAHHM, HEOOX O TUMBIX
JUTSI TIOBCETHCBHOM JKW3HM, HABBIKOB 3JIOPOBOTO M OE30MACHOTO IS YelIOBEKa M
OKpYXalolllel ero cpeabl o0pa3a KU3HU; POPMUPOBAHUH IKOJIOTUYECKON KYIbTYPHI.

[Iporpamma oTpakaeT cojaeprkaHue oO0ydeHUs npeameTy «DU3nKa» ¢ y4eToMm
0coObIX 00pa3zoBaTelbHbIX TOTpeOHOCTEH oO0yuaronuxcs ¢ 3[1P. OBnaneHue 1aHHBIM
y4eOHBIM MPEIMETOM TIPEACTABISICT ONMPEACICHHYIO TPYIHOCTD IS O0YJAFOIITXCS C
3I1P. 310 cBsI3aHO ¢ 0COOCHHOCTSIMH MBICTUTEIBHON ACATEILHOCTH, IIEPHOIAYSCKUMU
KOJICOAHWSIMU BHUMAHUSI, MaJIbIM 00bEMOM MaMATU, HEAOCTATOYHOCTHIO OOIIETO



3amaca 3HAHUM, TOHMIKEHHBIM II03HABATEIBHBIM HMHTEPECOM M HHM3KUM YPOBHEM
pPEYEBOrO pa3BUTHS.

Jlnst mpeoioneHusl TPyAHOCTEH B M3ydYeHHH ydeOHoro mpenmera «Dusmka»
HeoOXxoaMma ajanrtanuds oObeMa UM Xapakrepa Y4yeOHOro marepuana K
MO3HABATEIBHBIM BO3MOXKHOCTSM JIaHHOM KaTeropuu OOydaloluXcs, y4eT uX
OCOOEHHOCTEW pa3BUTHUSA: HCIOJb30BAHUE aJITOPUTMOB, BHYTPHUIIPEIMETHBIX H
MEXITPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4YaeMOro MaTepuania.

JlanHass mporpamMma KOHKPETU3HPYET COJEpKaHHE MPEIMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHUSAMH O0pa30BaTEIBHOTO CTaHAAPTA, PEKOMEHIYEeMYIO
[OCJIEI0BATENbHOCTh HU3YUYEHHS Pa3JesioB (PU3UKU C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4ye€0HOro IpoLecca, BO3PAaCTHBIX U
IICUXO0JIOTUYECKNX 0coOeHHOCcTeN oOyuatonuxcs ¢ 31IP Ha ypoBHE OCHOBHOIO 00111ETO
oOpa3oBaHMsI, OIpeneasieT MUHUMAIbHBII HAOOp OMBITOB, JIEMOHCTpaLUil,
IPOBOAMMBIX ~ YYMTEIEM B Kjacce, JabopaTOpHbIX pabOT, BBINOIHIEMbIX
00yJaIOIIMMHUCH.

Meroauyeckorr OCHOBOM u3ydeHUs Kypca «Dusnka» Ha ypoBHE OCHOBHOTO
oO1ero oOpa3zoBaHus SIBJISIETCS CUCTEMHO-EATEIILHOCTHBIN MOIXO0/,
00€CMeYnBAOIMINA JTOCTUKEHUE JUYHOCTHBIX, METANpPEIMETHBIX M NPEIMETHBIX
o0pa3oBaTeNbHbIX  PE3YJIbTATOB MOCPEICTBOM OpraHu3alnuu AKTUBHOU
MMO3HABATEJIbHON JEATENBHOCTH OOYYaIOIIUXCS, YTO OYE€Hb BAXXHO IMpPU OOYYEHUU
neren ¢ 311P, 1st KOTOPBIX XapaKTEPHO CHUKEHUE ITO3HABATEIIBHON AKTUBHOCTH.

Hesan u 3an0a4n u3y4yeHus y4eOHOro npeamera «Pu3nka»

Obwue yenu wuzydeHus: ydyeOHoro npenmera «Dusukay MNpencTaBiICHbl B
[IpumepHoii paboyeli mporpaMMe OCHOBHOTO 0OLIEro o0pa3oBaHMUs.

OCHOBHO# 1IeIbI0 00y4YeHUSI JeTel C 3aJeP>KKOM MCUXUUECKOTO Pa3BUTHUS HA
JAHHOM TMPEIMETE SIBJISIETCS: TMOBBIINICHUE COLMAILHOW aJanTaluy JIeTel depe3
npuMeHeHne GU3NUeCKX 3HAaHUHM Ha MPaKTHKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, kKak ¥ JIJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  00pa3oBaTElbHYIO  IpOTrpammy,
JTOMUHUPYIOIEE 3HAUYCHUE MTPUOOPETAIOT TaKUE Yeu, Kak:

" OCBOEHHUE 3HAHWI 0 METO/IaX HAYYHOT'O TTO3HAHUS MPUPOIBI M (HOPMUPOBAHHE HA
ATOM OCHOBE MPEJICTABIICHUN O PU3NYECKON KapTUHE MUPA;

" OBJQJICHUE YMEHUSMH TMPOBOJUTH HAOIIOJCHUS MPUPOJHBIX SIBICHUU,
ONMKCHIBATh M 0000IIATH Pe3ynbTaThl HAOIIOJEHUN, MCIOJIB30BATh IMPOCTHIE
HU3MEpUTEIbHbIEC MPUOOPHI ISl U3YUYCHUST (PU3UUECKUX SBJICHUM; MPEICTABISITh
pe3yJbTaThl HAOMIOJCHUN WM U3MEPEHHM C MOMOIIbIO Ta0iull, rpaduKkoB U
BBISBJISITh HA OTOM OCHOBE OMIHMPUYECKHE 3aBUCUMOCTH;, MPUMEHSTH
MOJTyYEHHbIC 3HAHUS U1 OOBSICHEHHS pa3HOOOPA3HBIX MPUPOIHBIX SBICHUN U
MIPOLIECCOB, MPUHILIMIIOB JECUCTBHS BAXKHEWIINX TEXHUYECKUX YCTPOWCTB, IS
pereHns GU3NIeCKuX 3a/1aq;

" pa3BUTHE IO3HABATEIbHBIX HWHTEPECOB, WHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSITETHHOCTA B MPUOOPETEHUH HOBBIX 3HAHUM, TIPU



pemieHnn  (QU3MYECKUX 3a7ad M BBIIOJHEHMM  HKCIEPUMEHTAJIbHBIX
UCCJIEJOBAaHUH € UCIOIb30BaHUEM HH()OPMALIMOHHBIX TEXHOJIOTUH;

" BOCIHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB MPHUPOJBI, B
HEOOXOMMOCTH Pa3yMHOTO HCIIOIb30BAHUS JOCTHKEHUN HAYKHU U TEXHOJIOTUN
JUIS TajJbHEHIIero pa3BUTHS YEIOBEYECKOTO OOIIECTBA, YBAKCHHS K TBOPILIAM
HAyKH U TEXHHUKH; OTHOLIECHUS K (U3MKE KaK K AJIEMEHTY OOIIeUe0BeUYeCKON
KYJBTYPBIL;

" JCIIOJIB30BAHUE IOJYYEHHBIX 3HAHUM W YMEHUU JUIA PELICHUS NMPAKTUYECKUX
3a/lady MOBCEAHEBHON >XM3HH, OOecHedeHHs Oe30MacHOCTH CBOEHW JKHM3HH,
PaLMOHAIBHOTO MTPUPOIONOIB30BAHNS U OXPAHbI OKPYKAKOLIEN CPEBI.
JlocTrxeHne 3TUX 1enel o0ecreunBaeTcs pelieHuEM CIEAYIOLUX 3a0ay.

* 3HakoMCTBO oOyuaromuxcs ¢ 3[IP ¢ Meromamu uccienoBaHus 0OBEKTOB U
SIBJICHUW ITPUPOJIBI;

" npuoOpeTeHHEe 3HAHUM O MEXaHWYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIMYMHAX, XapaKTEPU3YIOIIMX 3TU
SABJICHUA;

* (popmupoBaHuEe yMEHUI HaONIOAATh IPUPOHBIE SIBJICHUS U BBITIOIHSTD OIBITHI,
nabopatopHble  pabOTBl U DKCIEPUMEHTAJBHBIE  HCCIENOBAaHUS  C
UCIIOJIb30BAHUEM H3MEPHUTENBHBIX MNPUOOPOB, HIMPOKO TPUMEHSEMBIX B
MIPAKTUYECKOM KU3HU;

" OBJAJACHUE TAKMMH IOHATHIMH, KaK HIPUPOJHOE SIBICHUE, SMIUPUYECKU
YCTaHOBJICHHBIN (DAKT, MpoOJieMa, TUNIOTE3a, TEOPETUUECKUI BBIBOA, PE3YIbTAT
DKCIEPUMEHTAIIBHON ITPOBEPKH;

" [OHMMAaHHE OTJIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HH(OpPMAIIHH,
LHEHHOCTU HAyKHd JJI YJOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEH uerIoBeKa.

Ocob0ennocTu 0TOOpa M aganTANMU Y4eOHOr0 MaTepuaJa no gusmnke

OcHoBoil 00yuenust oOy4daromuxcs ¢ 3[IP Ha mpeaMeTax eCTECTBEHHOHAYYHOTO
LMKJIa SIBJSIETCS PAa3BUTUE Y HUX OCHOBHBIX MBICIUTENBHBIX OMNepanuil (aHaaus,
CUHTE3, CpaBHEHUE, 0000I1IE€HNE) HA OCHOBE BBINOJHEHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
(dbopMHpOBaHHE MPUEMOB YMCTBEHHOW pabOTHI: aHAIW3 UCXOJIHBIX JaHHBIX,
MJIaHUPOBAHKE MaTeprasa, OCYIIECTBICHUE MOATATHOTO U UTOTOBOTO CAMOKOHTPOJI,
a TaK)Ke OCYILECTBIISETCS JIMKBUAAIMS MPOOETIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
Marepuana, oTpaboTka aJroOpuTMOB, TOBTOPEHUE MpoieHHoro. bombiioe 3HaueHue
OpUIAeTCs YMEHHUIO paccka3aTb O BBIIIOJHEHHOW padoTe ¢ NPaBHIbHBIM
ynoTpeOJeHHEM COOTBETCTBYIOLIEH TEPMUHOJIOTUHM U COONIOACHUEM JIOTHYECKHUX
cBs3ell B m3nmaraeMom marepuane. s oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO
o0miero o0pa3oBaHUsl MO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMHU: HEIOCTATOUHBIM
YPOBEHb Pa3BUTHUS OTIEIbHBIX NCUXMYECKUX IPOLIECCOB (BOCHPUATHS, BHUMAHUSA,
MaMATH, MBIILJIECHUS), CHU)KEHHBI YPOBEHb MHTEIUIEKTYaJIbHOIO Pa3BUTHUS, HU3KHIA
YPOBEHb BBITIOJHEHUS! YUEOHBIX 3aJaHull, HU3Kas ycHemHocTs oOyuenus. [loaTomy
py U3y4eHUH (U3MKU TpeOyeTcsl 1eIeHANPABICHHOE UHTEIEKTYalbHOE Pa3BUTHE



oOyuaroruxcst ¢ 3IIP, oTBedaromiee UX OCOOEHHOCTSIM M BO3MOXKHOCTSM. Y4YET
ocobennocteit oOyuaronmuxcst ¢ 3I[IP TpebGyer, uToOBl MHpU HIyYEHUH HOBOTO
MaTtepualia 00s3aTeIbHO MMPOUCXOIUII0O MHOTOKPATHOE €T0 MIOBTOPEHHE; PACIITUPEHHOE
PAacCCMOTPEHHE TEM | BOMPOCOB, PACKPHIBAIONINX CBSI3h (PU3HKU C KU3HBIO;
aKTyalu3alus MepBUYHOTO )KU3HEHHOTO OTbITa 00YUYarOIINXCSl.

YcBoeHrne MpOrpaMMHOr0 Marepuaina 1o (U3MKE BBI3BIBAET OOJBIINE
3arpyaHeHus y oOyuaromuxcs ¢ 3IIP, moatomy Teopus uzyuyaercs 0Oe3 BBIBOJIOB
CIOXHBIX (opmyn. 3anayu, TpeOyIOIIHe NMPUMEHEHMS CIIOKHBIX MATEMaTUYECKUX
BBIYKMCIICHUN U POPMYJI, B OCOOEHHOCTH TaKUX TEM, KaK «MeXaHUuuecKoe ABUKECHHUEY,
«ApxumenoBa cuia», «MexaHUYecKas OHHEPIrus», «IIEKTPUUECKUE SBICHUSY,
«DNEKTPOMATHUTHBIC SBJICHUS», PEIIAIOTCA B KJIACCE C TOMOIIBIO YUUTES.

Ocoboe BHMMaHHWE TIPU H3YYCHHH Kypca (U3UKUA yAENSETCS MOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAKXKE MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXJ0M
YpOKE€) KpAaTKOBPEMEHHBIX JEMOHCTpaluil (BO3MOXKHO C  HCIOJb30BAaHUEM
AIEKTPOHHOM JNeMOHCTpanuu). HexkoTopbie TemMbl 0053aTeNbHO JOJKHBI BKJIHOYATh
OTIOpHBIEC JTA0OpaTOpHbIE PadOThl, KOTOpPHIE Pa3BUBAIOT YMEHHE IOJIH30BAThCS
MPOCTEUIIMMU TPUOOpaMH, aHAIM3UPOBATH IOJTYYEHHBIE JaHHble. B CB3U C
OCOOEHHOCTSIMU  TOBEJIEHUsT U JesTelbHOCTH  oOyuwatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a cOOJII0JICHUEM TIPaBUJI TEXHUKUA 0€30MacHOCTU TP MPOBENCHUH JT1a00PATOPHBIX U
MPaKTUYECKUX PaboT.

bonpmoe BHUMaHMe npu u3ydeHu Gusnku nogpoctkamu ¢ 3I1P oOpamaercs
Ha OBJIAJICHUE UMM NPAKTUUYECKUMU YMEHUSMH W HaBbiKamu. lIpemycmarpuBaercs
YMEHbIIIEHUE O00bEeMa TEOPETUUYECKUX CBEICHUM, BKIIOUEHHE OTIEIBHBIX TEM WJIU
LEeNbIX pa3feJoB B Marepuaibl Uil O0030pHOTO, O3HAKOMUTEJIBHOTO WJIU
(daxynpraTuBHOrO M3yueHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCIICHU 3a CUET YBEJIMUYEHUS KaY€CTBEHHOTO ONMCAHHUS SIBJIEHUN U MPOLECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHM OTBOAMUTCS HAa PACCMOTPEHHE TEM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBSI3b (U3UKKH C JKU3HBIO, C TEMH SIBJICHHUSIMH,
HaOIIOACHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YICHUKAM U3 UX KU3HEHHOTO OIIBITA.

MakcuManbHO  UCTOJB3YIOTCA ~ MEXIPEAMETHbIE  CBS3M C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosorusi, T.K. oOydaromuecs ¢ 3IIP
OCOOCHHO HYXIAIOTCSl B MPEMOJHECEHUU OJHOTO U TOTO K€ y4eOHOro Marepuasia B
pPa3JIMUHBIX acleKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM TOBTOPEHUH H
3aKpEIUIEHUHA  TOJYYEHHBIX 3HAHUM W  MOpakTHYeckux yMeHuu. [lo3Bosss
paccMaTpuBaTh OJMH W TOT K€ Y4YeOHBIM MaTepuand C pa3HbIX TOYEK 3pPEHMs,
MEXITPEIMETHBIC CBSI3U CITIOCOOCTBYIOT €r0 JyUIIIeMy OCMBICIICHHIO, 00JIee POYHOMY
3aKPEIJICHUIO TIOJIYYE€HHBIX 3HAaHUI U MPAKTUYECKUX YMEHUIA.



IIpumepHbie BUABI AesiTeJbHOCTH 00ydamuxcs ¢ 31IP, o0ycioB/ieHHbIe
0co0bIMH 00pa30BaTEeJIbHBIMY MOTPEOHOCTAMH U 00ecIedYuBAKOIIUE
OCMBICJIEHHOE OCBOEHHE COJlep:KaHuM 00pa3oBaHus 0 npeaMeTy « DU3uKay

[TpumepHas TemMaTHYeCKasi U TEPMUHOJIOTHYECKAs JIEKCUKA MO0 KypCy (PU3UKH
cootBercTByeT [TOOIT OOO0.

Conepxxanue BUAOB AesTenbHOCTH oOyuatomuxcesa ¢ 3IIP Ha ypokax ¢usmku
OTpesieNsieTCss UX 0CcOObIMH 00pa3oBaTeNbHBIMH MOTpeOHOCTAMU. [ToMuMoO HMpOKO
ucnonb3zyembix B IIOOIT OOO ob6mux 1t Bcex 00ydarouuxcsi BUJ0B AeATEIbHOCTH
CJIeyeT YCUJIUTh BUBI JEATEIBHOCTH, CIeU(PUUHBIC I JaHHOW KaTErOpHUU JIeTEH,
o0ecrneunBaroIIue OCMBICIIEHHOE OCBOCHUE COJIEpKaHUS 00pa3oBaHus MO MPEIMETY:
YCHJICHUE TMPEAMETHO-TIPAKTUYECKON JESITeTbHOCTH C aKTUBU3AlMEH CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuaia C OMOpOil Ha allfOPUTM; «IOIIArOBOCTH» B M3YYCHUU
MaTepuasa; UCIOIb30BaHHUE JOMOJIHUTEIbHON BU3YyaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OMOpHBbIE TaOJMLBI); PEYEBOM OTUET O IMpolecce M pe3yibTaTe AesTeNIbHOCTH;
BBITNIOJTHEHUE CIIEHUANbHBIX 3a/laHui, O0O0ECIEeUMBAIOIIUX KOPPEKIMIO PEeryssiuu
y4eOHO-TI03HABATEIbHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTata.

Jns oOyuvarommxcsa ¢ 3IIP cymecTBeHHBIM SBISIIOTCA MPUEMBI pabOThI C
JIEKCHYECKUM MaTepuanioM 1o mnpeamery. [IpoBoautcs cnenmanpHas padoTa IIo
BBEJICHUIO B AaKTHBHBIN CIOBaph O0OYYaIONIMXCSI COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4yaembie TEpMUHBI BBOASATCS Ha IOJUCEHCOPHON OCHOBE, 00s13aTe/IbHA BU3YyaIbHAS
MOJIZICPKKA, AITOPUTMBI paOOTHI C OTIPEICTICHIUEM, OTTIOPHBIE CXEMBI JIJIS1 aKTyaTH3aI[IH
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObiMu 00pa3zoBaTebHBIMU NOTPEOHOCTIMU 00yyatomuxcs ¢ 3I1P,
IPU TUIAHUPOBAHUM PabOThl YUEHHKA HA YPOKE CIIEIyeT NPUICPKUBATHCS CIEAYOLIUX
MOMEHTOB:

1. Ilpm ompoce HeEOOXOAMMO: JaBaTh aJrOPUTM OTBETa; pa3pelaTh
M0JIb30BAThCS MJIAHOM, COCTABJIEHHBIM IIPH MOJATOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
00J1b11Ie BpEMEHU FT'OTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh AejaTh IPeIBApUTEIIbHbIE
3aIllCH, MOJIb30BATHCS HATJISIIHBIMU ITOCOOUSIMHU.

2. Tlo BO3MOXHOCTH 3a/JaBaTh OOYYAIOIIUMCS HABOMASAIIUE W yTOYHSIOIIHE
BOTIPOCHI, KOTOPBIE IOMOTYT MM IOCJIEIOBATEIFHO U3JIOKUTH MaTepral.

3. CucreMaTH4ecKu MPOBEPSITh YCBOCHHE MaTepHalia o TeMaM ypOKOB, IS
CBOEBPEMEHHOTO OOHAPY>KEeHUS MTPOOEIIOB B MPOIIESAIIEM MaTepHale.

4. B mporecce u3y4eHusl HOBOTO MaTepraia BHUMaHUE YICHUKOB OOpaIiaercs
Ha HanboJiee CII0KHBIC pa3/iebl n3ydaeMoi TeMbl. HeoOxoaumo 4aie oOpamnatbes K
HUM C BOIIPOCaMH, BBISICHSIOIIMMH MOHUMaHHUE YYeOHOTr0 MaTepuaia, CTUMYJIUPOBATh
BOIPOCHI IIPU 3aTPYTHEHUSAX B YCBOCHHHM HOBOTO MaTepHaIa.

Mecto y4yeOHOro npeamera «@usnka» B yueOHOM IJIaHe

B cootBerctBUM ¢ denmepanbHbIM TOCYAApPCTBEHHBIM 00pa30BaTEIIbLHBIM
CTaHJapTOM OCHOBHOTO 00111ero 00pa3oBanus yueOHbIN mpeameT « Pu3nuKay BXOIUT B
MpeAMETHYI0 00macTh «EcTecTBEHHbIE HAyKW» U SBISETCA 00s3aTEIbHBIM TS
uzyuenus. Coaeprkanue yuebHoro mpeamera «Dusmkay, mpeaCcTaBICHHOE B



IIpumepHoii paboueit mnporpamme, cootBercteyer OI'OC OO0, IlpumepHoit
OCHOBHOM 0Opa3oBaTeNbHOM NporpaMMe OCHOBHOIO 00IIero oOpa3oBaHMs,
[IpumepHOIl amanTUPOBAaHHON OCHOBHOI 00pa3oBaTENIbHON MpOrpaMMe OCHOBHOTO
o011ero 06pazoBaHusi 00yUaAIOIUXCS C 33J€P’KKON TICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3zuka u e€ poJib B NO3HAHMHU OKPYKAKOIET0 MUPa

dusuka — Hayka o npupoze. Ssnenus npupoasl (MC!). ®dusnueckue sBIeHUS:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeNMWYWHBL. M3Mepenue ¢Gu3nmdeckux BenwuuH. Qusuueckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IUHHIL,

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAYKH U3Y4alOT MPUpoAy. Ecmecmeenno-
HAyuHblll Memoo NO3HAHUs. HAOA00eHue, NOCMAHOB8KA HAYYHO20 B0ONpOCd,
8bIOBUIICEHUE — 2Unome3, IKCHepUMeHm NOo Nnpogepke 2unomes, 00bACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3u4ecKux seieHuli ¢ NOMOUbI0 MoOeel.

[IpenMeT u METOIbI (PUBUKH.

Jemoncmpayuu®

1. MexaHnueckue, TEIJIOBble, 3JIeKTpUUECKHe, MaTHUTHBIE,
CBETOBBICSABIICHHS.

2. dusndecke MpHOOPHI M TPOIEAYpa MPAMBIX H3MEPEHHH aHATOTOBBIM

UUIA(PPOBBIM TPUOOPOM.
3. Omnpezenenne MoTpenTHOCTH YKCIIEPUMEHTA.
@Dpornmanvhule nadopamoprvlie padbomvl UIU I1EKMPOHHAL OEMOHCIMPAUUA.
1. OnpeneneHue 1EHBI JCICHUS HW3MEPUTEIBLHOIO Mpubdopa
(MCTIOJIB3YSITEXHOJOTUUYECKYIO KapTy IKCIIEPUMEHTA).
2. 3mepenne o0bEMa JKUIKOCTH U TBEPIOTO TeIa
3. Onpedenenue pazmepos Maivix mej.

Pa3neun 2. [lepBoHayaibHbIE CBe/IeHUSsI 0 CTPOEHHHU BelllecTBa

CtpoeHHMe BelIeCTBA: AaTOMbl W MOJCKYNIbBI, ux pasmepvl. Onvimol,
0oKaszvisaouue OUCKpemHoe CmpoeHue 8euecmad.

JlBmkenue dwactui] BemiectBa. CBSI3b CKOPOCTH  JBMDKCHUS 4YacTUI[ C
Temriepatypoii. bpoyHoBckoe aBmxenue, aubdysus. Bzaumoodeiicmsue uacmuy
gewecmea: npUmsaiICeHue U OMmmaiKusaHue.

ArperaTHbie COCTOSIHUS BEILECTBA: CMPOCHUE 2A308, HCUOKOCHel U MEEPObiX
(kpucmaniuueckux) men. Bzaumocessv medxcdy ceolicmeamu 6eujecme 6 pPAa3HbiX
A2pecamHbiX COCMOAHUAX U UX AMOMHO-MOAEKYIAPHLIM cmpoeHuem. Ocobennocmu
azpe2amubix COCMOAHUL 00bL.

JMemoncmpayuu®

1 MC — sneMeHTHI coiepskaHus, BKIFOYAIONINE MEXKIIPEIAMETHBIE CBA3H, KOTOPbIE HOAPOOHEE PACKDPHITHI B
TEMATUICCKOM IIJIAHUPOBAHUU.

237ech U manee KypcuBOM 0003HAYECHBI TEMBI, H3yUeHHE KOTOPHIX MPOBOJIUTCS B 03HAKOMUTENBHOM TutaHe. [lemaror
CaMOCTOSATENBHO ONpeJeIsieT 00beM N3y4aeMoro MaTepHaa.

% Bee JlemoncTpanuu 1 JJaGopaTopHble paboThl, PEICTABIEHHBIE B COJIEPKAHUH, TOMYCKAETCs (MOKHO) POBOIHUTE,
UCTIONB3Ysl MH(OPMAIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (LIM(PPOBBIE 00pa3oBaTeIbHbIE PECYPCHI).

% 311ech n jasee NPUBOANTCS PACIIMPEHHEIN MEPEYEHb IaGOPATOPHEIX PabOT U ONBITOB, U3 KOTOPOTO YUHTEND JIENIAET
BBIOOD MO CBOEMY YCMOTPEHHIO.



1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.
2. Ha6mronenue nuddysun.
Dponmanvhsle 1a00pamopHvle PaOOMbL U ONBINLBL

1. OueHka auameTpa aroMa METOJAOM PsAIoB  (C
ucnoJib3oBanuemMpoTorpaduii).
2. OnbITHI IO HAOJIOIEHUIO TETJIOBOTO PACIITUPEHHMS Ta30B.

3.0mpITEI MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJCKYJISIPHOTO TPUTSHKCHUS
(2/1eKmpoHHan 0eMoHcCmpayus).

Pazaen 3. /IBu:keHHe U B3aMMOAelCTBHE TeJl

Mexannueckoe ABWKeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUXKEHUE.
Cxopoctb. Cpeonsisi ckopocms npu HepagHOMepHoMm OsudxceHuu. Pacyér mytu u
BPEMEHU JIBUKECHUS.

SBnenue wuHepUUU. 3aKOH uHepyuu. Bzaumooelicmeue men Kak NPUYUHA
UsMeHeHUs. cKkopocmu O0sudiceHus meia. Macca kaxk mepa umepmHoCcmu mea.
[TnotHOCTE BemecTBa. C853b NIOMHOCIU C KOJUYECMBOM MOIEKY] 8 eOUHUYe 00bEMA
geujecmaa.

Cuita kak XapakTepucTuKa B3aumojeuctBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpio ounamomempa. SIBIIEHUE TATOTCHHUS] W CUJIA
Tsokectd. Cuna msascecmu na opyeux niaanemax (MC). Bec Ttema. HeBecomocTs.
CiioxxeHue Ccuil, HaIlpaBJICHHBIX MO OAHOM mpsiMoul. PaBHOneucTByromasa cui. Cuia
mpenus. Tpenue ckoavorcenusi u mpenue nokos. Tpenue 6 npupooe u mexnuke (MC).

Jemoncmpayuu®

1. Hab6nronenne MmexaHnueckoro JBUKEHUS Tea.

2 N3mepenune ckopoCTH NPSIMOJIMHENHOTO JIBUKECHUSL.

3 HaGnronenue ssBeHUS HHEPIIHH.

4, Hab6nronenue n3meHneHrs CKOPOCTH MPHU B3aUMOJICHCTBUU TE.
5 CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TETI.

6. CroxeHune cuil, HallpaBJIEHHbBIX IO OJJHON MPSIMOA.

7. JleMOHCTpalus CHIIBI yIIPYTOCTH Ha PA3IUYHBIX MaTepHalIax.

DponmainvHule 1adOpamopHvle padomvl U ONbLIMbL,

1. OnpenesieHue CKOPOCTH PABHOMEPHOTO JIBUKEHHUS (IIapUKa B
KUJTKOCTH,MOJICIIH JICKTPUUECKOTO aBTOMOOUJIS U T. 11.) (31eKMPOHHAA
demoncmpayus).

2. Omnpenenenue cpeaHelt CKOPOCTH CKOJBKEHUSI OpycKa WUIM IIapuKa
IMOHAKIJIOHHOW IJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TeA.

4, OMnBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSIKEHUS
(medopmarum)py>KUHBI OT MIPHIIOKEHHOW CHUJITBI.

5. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKCHUS

OTBeca TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, )KMIAKOCTEH U ra3oB



HaBnenue. Cnocobvl ymenvuienus u ysenuuenus oaeneHus. /lagnenue easa.
3asucumocms Oasnenus: 2aza om ob6véma, memnepamypul. llepeoaua dasnenus



meepovimu menamu, ddcuokocmamu u eazamu. 3axown Ilackans. Inesmamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS KUIKOCTU OT TiyouHbl. Coobwarowuecs cocyobi.
T'uopasnuueckue mexanusmol.

Atmochepa 3emnu u armocepHoe nasneHue. llpuuunvl cywecmeosamusl
8030ywiHot obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3a8ucumocms ammocghepHo2o 0asieHus Om 8biCOMbL HAO YPOGHEM MOPAL.
IIpubopul 05 usmepenus ammocgheprozo 0asneHus.

Heticmesue orcuokocmu u 2aza Ha nozpysicéHHoe 6 Hux meno. BriTaakuBaromas
(apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIIEPATYPHhI.

2 [lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

3 CooOmaromuecs Cocyabl.

4, I'mapaBnuueckuii mpecc.

5. [IposiBineHue nercTBust aTMOC(EpHOTo AaBICHHUS.

6. 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT 00bEMa TMOTPYKEHHON
YacTUTENA U IJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIECH CHUIIBI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue 11aBaHus Tell: TUIABaHUE WJIU TIOTPYKEHHE Tell B

3aBUCUMOCTHOT COOTHOIICHUS IJIOTHOCTCH TElIa U KUIKOCTH.
@ponmanvHsle 1aOOPAMOPHbIE PAOOMBL U ONBIM bL

1. HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHON
B KMJIKOCTh YaCTH TeJIa.

2. OnpeneneHue BBITAUIKABAKONIEH CHIIBI, JCHCTBYIONIEHM Ha TEJO,
MOrPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbI, AECHCTBYIOIICH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

4, OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIIKMBAIOIIEH CHIIBI,

JICHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00bEMA MOTPYKEHHON B )KHJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WIM  KOHCTPYHPOBAHUE  JIOAKH
U ONPENIETICHUE €€ IPYy30II0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

Mexanudeckast paboTa. MOIIHOCTb.

[IpocTthie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAA IUIOCKOCTh. [Ipasuno
pasrosecus pviuaea. llpumenenue npasuia pasrosecus pviuaza K 0OJ10Ky. «3010moe
npasunoy mexanuxu. KIIJI mpoctbix MexaHu3MmoB. [IpocTbie MexaHU3MbI B OBITY H
TEXHUKE.

Mexannueckass sHeprusi. Kuunemuueckas U NOMEHYUAIbHAS — dHEP2usl.
Ilpespawenue 00Ho20 6uOa Mexanuueckou 3Hepeuu 6 Opy2ou. 3aKOH COXPaHCHUS
SHEPrUU B MEXAHUKE.

Hemoncmpayuu

1. [TpumMepbl TPOCTHIX MEXAHU3MOB.



@ponmanvusie nabopamophsie’padomot u onvimoi*

1. Omnpenenenue paboThl CHIIBI TPEHUS ITPU PABHOMEPHOM JABUKEHUU
TEJIAIo TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue ycioBril paBHOBECHUS phIUara.
3. N3mepenue KII/ HAKIIOHHOM TUIOCKOCTH
(21eKmpoHHaademoncmpayusi).
4, N3ydeHne 3aKkOHa COXpAaHEHUsS MEXAHWYECKOW SHEPTUHU

(21eKmpoHHaademMoHcmpayusi).

7 KIIACC

Pa3nen 6. TensioBble siBiaeHUs

OcHosHble  NON0JHCEeHUs.  MONEKYIAPHO-KUHEMUYECKOU meopuu  CmpoeHusl
gewecmea. Macca u pasmepvi amomog u moaekyn. Onvimvl, noomeeparcoaroujue
OCHOBHbLE NOOAHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUl.

Mopgenun TBEPAOrO, KUIAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHeHue ceolcmea 2a3o8, Huokocmeu u
MEEPObIX Mmell HA OCHOB€ NOJIONCEHUL MOJEKYIAPHO-KUHEMUYEeCKoU meopuu.
CmauuBaHue u KanuuisapHole a6leHus. Teniogoe pacuuperue u caicamue.

Temneparypa. Céa3b memnepamypvl cO CKOPOCMbIO MENI0B020 OBUICEHUS
yacmuy.

Buytpennsis  sHeprusa. Cnocobbl  uzmMeHeHusi  GHYMpPEHHel  OHepeUulU:
menjionepeoaya u cogepuieHue pabomol. Budsl menionepedauu: menionposooHOCHb,
KOHGeKYUsl, UsrydeHue.

KonuuectBo Temnotel. Yoenvnas mennoémxocmo eewecmea. Tennooomen u
menjogoe pasHosecue. Ypasnenue menniogozo obanauca.

lInasnenue u omeepoesanue KpUCMaiIUYecKux eewecms. Yoenvnas menioma
naaenenus. Ilapoobpaszoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvrnas
menjioma  napooopazoéamus.  3a6UCUMOCMb  mMeMnepamypbl  KUNeHusi  om
ammocgheprozo oasnenusi. Baascnocms 6030yxa.

DHeprus TOIUBA. Y0enbHas menioma c2opaHusi.

Ipunyunor pabomor mennosvix osueameneu. KII/[ mennosozco oOsucamens.
Tennosvie dsucamenu u 3awuma oxkpyicaroujeil cpeovt (MC).

3axon coxpanenus u npespaujenusi 3Hepeuu 6 menaogvlx npoyeccax (MC).

Hemoncmpauuu

1 Habmntonenue OpoyHOBCKOTO JIBUYKEHUS.

2 Habmronenune nuddysuu.

3. HabGnroneHue siBJICHUI cMaunBaHUS ¥ KaTUJUIPHBIX SBIICHUM.

4, Habmronenue TenjaoBoro paciumpeHus Tel.

5. V3meHeHue naBieHMs Ta3a MPH U3MEHCHHH 00bhEMa M HarpeBaHHUH
WTNOXJIQXK ICHHH.

6. [IpaBuna n3MepeHus TeMIepaTyphbl.

1. Buae! Tenmonepenayn.

8. OxnaxxaeHue Ipyu COBEPIICHUH padOThI.



9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMU CHUIIAMH.
10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroaeHue KUIEHus.

12. HaOnroaceHHUE MOCTOSHCTBA TEMIICPATYPhI IIPH ILIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@DponmanvHele 1a60pamopHvle padomvl U ONBINL b

1. OnbITel IO OOHAPYKEHUIO JEHCTBUSA CUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(21eKmpoHHan oemoncmpayus).

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIN caxapa.

3. OneITHl 10 HAOIIOJEHUIO TEIUIOBOI'O PACUIMPEHMS Ta30B, KUIKOCTEH
UTBEPIBIX TE.

4, Ornpenenenue gaBiaeHUs BO3yXa B OalJIOHE MITPUIIA.

S. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JABJIECHUS BO3/lyXa OT €r0
00BbEMa 1 HArpeBaHUs WM OXJIAXKICHUSI.

6. Habnronenue m3MeHeHHs BHYTPEHHEW 3HEpruu Teja B pe3yibTaTe
TEIJIoNnepeayl U padoThl BHEITHUX CHIL

7. HccnenoBanue sIBIEHUA TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOJIHON
WUTOpSYEH BOJBI.

8. HccnenoBanue npouecca UCHapeHHUs.

Q. Ornpenenenre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

10.  Ompeoenernue yoenvHotl meniomsl niasieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUSA

Inexmpuzayuss men. JIBa poaa JJIEKTPUUYECKUX 3apsioB. B3aumojericTBue
3apsHKEHHBIX TEJL.

DnekTpudeckoe moise. llpunyun cynepnosuyuu d1eKmpudeckux nonei (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snexmpuueckux 3aps008. Diemenmaphwviii 21eKmMpudeckuti 3apso.
Cmpoenue amoma. ITpOBOJTHUKH U TUDJICKTPUKHU. 3aKOH COXPAHEHUS JICKTPUUECKOTO
3apsja.

DJIEKTpUYECKUN TOK. Vcnoeus cywecmeosanusi 31eKmpuyecko2o mokda.
HNcTtouHnkn T1MOCTOSHHOTO TOKa. JIEMCTBHS JJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIeKmpuuecKutl mox 8 HcuOKOCMsX U 2a3ax.

Pabota u MOIIHOCTH JJIEKTPUUYECKOTO TOKA. 3akon J[icoyns—J/lenya.
Onekmpuueckue yenu u nompebumenu dJIEKMPUUECKOU IHepeuu 6 Ovimy.
Onektpuueckas uenb. Cuila Toka. DleKTpudeckoe HanpsbkeHune. CompoTUBIIEHUE
MPOBOAHUKA. YOenvHoe conpomusnerue seujecmsea. 3akoH OMa Juisl y4acTKa IICTIH.
[TocnenoBarenbHOe W MapajyiebHOE COEAUHEHHE TNPOBOJHHUKOB. Kopomxoe
3aMbIKAHUe.

[TocTosiHHBIE MarHUTHL. B3auMoaeHCTBHE MOCTOSSHHBIX MAarHUTOB. Maznumnoe
none. Macnumnoe none 3emnu u e2o 3navenue 0 yHcushu Ha 3emie. Onvim Spcmeda.
Maenumnoe none snexkmpuyeckoeo moka. llpumenenue 21eKmpomMacHumo8 8 mexuuxe.
eticmseue macHumHo20 Nosi HA NPOBOOHUK C MOKOM. DNeKmMpoosu2amersb



nocmosanHo2o moka. Hcnonvsoganue snekmpoogueamenell 8 MEXHUYECKUX YCm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Aenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Onekmpozenepamop. Cnocodwvl noyueHus INeKmpuieckol dSHepeuu. INEKTPOCTAHIUH
Ha BO30OHOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu

1. DneKTpu3alus Tell.

2. JIBa pojia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3apPSKEHHBIX TE.

3. Y CTpOUCTBO U AEHUCTBUE JIEKTPOCKOIIA.

4, DnekTpocTaTuuecKkast MHIYKIIHS.

S. 3aK0H COXpaHEHHUSI DTEKTPUUECKUX 3aPSI0B.

6. [IpOBOJTHUKY U TUAIEKTPUKH.

7. MopnenupoBaHue CUIIOBBIX JIUHAN dJIEKTPUUECKOTO ITOJIS.

8. M cTOYHMKY TOCTOSIHHOTO TOKA.

Q. JIeHCTBHS JIIEKTPUUECKOTO TOKA.

10. DnexkTpuYecKuil TOK B KUIKOCTH.

11. T'a30BbIii pa3ps.

12. H3mepeHue CUibl TOKA aMIIEPMETPOM.

13. H3mepeHue 3IeKTPUIECKOr0 HAMPSXKEHUS BOIBTMETPOM.

14. PeocTaT u MarasuH CONPOTHUBIICHUN.

15. BsaumopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH Pa3/ICICHUS TOJTIOCOB MarHUTa.

17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmwIT Opcrena.

19. MarauTHoe€ 1oJie TOKa. IJIEKTPOMArHuT.

20.  [le#icTBHE€ MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

21.  DraexTpoABUTaTEh MOCTOSHHOTO TOKA.

22. MHccnenoBaHue SBICHUS DJICKTPOMAarHUTHOW WHIYKITHH.

23.  OmbiTel Dapages.

24.  3aBUCUMOCTH HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHUH €ro
BO3HUKHOBEHHUSI.

25.  DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

DponmanvHule 1a00pamopHsie pabomvl U ONbIMbl

1. OneITel MO HAONIOACHHWIO DJCKTPU3ANMKM TEA WHIYKIHCH U
MPUCOTIPUKOCHOBECHHH.

2. HccnemoBanrne ACHCTBHS DJISKTPHUECKOTO IOJIS HA IMPOBOAHUKH M
JTUJICKTPUKH.

3. Co6opka u mpoBepKa padOThI JIESKTPUUCCKOM 1SN MTOCTOSHHOTO TOKA.

4, N3mepenne u peryimpoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHMS.

6. HUccneoosanue 3asucumocmu cuivl mokd, uoyue2o uepes3 pe3ucmop,

omconpomuelerusl pesucmopa U HanpAMNCeHUsl Ha pe3sucmope.



1. OI’lbln”Zbl, OeMOHcmpupy}ou;ue 3A6UCUMOCMb dJIeKMpuU4eCcKoco
conpomueiernusl Iflp0600H1/lKa om e2o aJll/lel, nﬂomadu nonepedHoco cedeHus u

Mamepuana.

8. IIposepka npasuna crodicenus HAnNpAdXCeHUl npu NOCaAe008amerbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposepka npasuna 01s cunbl MoOKa Npu NApAIIeNbHOM COeOUHEHUU
Pe3UCMOPO8.

10. Ompenenenue pabOThI ANMEKTPUIECKOTO TOKA, UTYIIETO Yepe3 PE3UCTOP.

11.  OnpeneneHue MONIHOCTH 3JEKTPUYECKOIO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO Y€pe3 JTaMIOUKY, OT

HaIpsKEHUS Ha HEW.

13. HccnepoBanne MarHuTHOTO B3aMMOJICHCTBHS MTOCTOSTHHBIX MAarHUTOB.

14.  M3ydyeHue MarHUTHOTO TIOJISI MOCTOSIHHBIX MAarHUTOB TMpPH  HUX
O0OBEIMHEHUU U Pa3JICIICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OmnspIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS
KaTYIIKH C TOKOM Y MarHuTa OT CUJIbI TOKA U HAIIPABJICHUSA TOKA B KaTYLIKE.

17. V3yueHue neHCTBUS MAarHUTHOTO I0JI HA IPOBOJIHUK C TOKOM.

18. Uszyuenue pabomul snekmpoosucamensi.

19. UMsmepenue KII]] snexTpoaBUraTeIbHON YCTaHOBKH.

20.  OmpITBl TIO HWCCIENOBAHUIO SIBICHHS SJICKTPOMArHUTHON HHIYKIUU:
HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPABIICHHUS MHAYKIIHOHHOIO TOKA.

7 KIIACC

Pa3nen 8. Mexannueckue siBJieHUs

Mexanuyeckoe JaBwkeHUe. MarepuanbHasg Touka. Cucrema OTCuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBWKEHHS. PaBHOMEpHOE MpPSMOJUHEWHOE
nBuwxeHue. Hepasnomepnoe npsmonuneiinoe osudicenue. CpenHsiss u MeHOBEHHAs
CKOpOCMb mena npu HepasHOMEPHOM OBUIHCEHUU.

Yckopenue. PagHnoyckopennoe npsamonuneunoe osudcerue. CBOOOIHOE
nagenue. Onvimst [ anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

[lepBoiii 3ak0oH HprotoHa. Bropoit 3akon Herorona. Tpernii 3akon HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUNA
MpeHUs NOKosl, Opyeue 8U0bl MPeHUsl.

Cuna TsKECTH W 3aKOH BCEMUPHOTO TATOTCHHs. YCKOPEHHE CBOOOTHOTO
naaenus. /Jeuscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepecpysxu.

PaBHOBecHe MaTepualibHOW TOYKU. AOcoomuo meépooe meno. Pasnogecue
meépooco mena ¢ 3aKpenyiéHHol ocbio epaujeruss. MOMEHT cuibl. Llenmp msocecmu.



Nmnynsc Ttena. Mzmenenue umnynvca. Mmnynsc cuivl. 3aKOH COXpPaHEHUS
umyibca. PeaktuBnoe amxenue (MC).

Mexanndeckast paboTa 1 MOITHOCTb. PaboTa cui TshKecTu, ynpyeocmu, mpeHust.
Ceszb  omepeuu u pabomsi. lloTeHUMaNbHAs >SHEPrUs Teja, MNOJHATOIO Haj
IIOBEPXHOCTBIO 3eMIU. [lomenyuanvhas suepaus cocamou npyrcurvl. Kunernaeckas
sHeprusd. Teopema o Kumnemuueckou 5SHepeuu. 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPIuMu.

Jemoncmpayuu

1. Habnrogenne MexXaHW4ecKOro JIBHIKEHHS Tella OTHOCUTEIBHO Pa3HBIX
TEIIOTCYETA.

2. CpaBHEHHE MyTel U TPAEKTOPUN JBUIKEHHUS OJHOTO M TOTO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKOpoCTH U yCKOPEHUS ITPAMOJIMHENHOTO IBUKCHUS.

4. Hccnenoanne npu3HaKkoOB PaBHOYCKOPEHHOTO JIBUKECHUS.

S. Habuntoienue nBUKEHUS Tella M0 OKPY>KHOCTH.

6. HaGmroneHue MexaHMUYeCKHUX SIBJICHUH, NPOUCXOASIIUX B CHUCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHHUH OTHOCUTEIHHO
KaOuHeTa (PU3UKHU.

1. 3aBUCHUMOCTbD YCKOPCHHUA TCJIa OT MACCHI TCJIa U ﬂGﬁCTBYIOIHGﬁ Ha HCT'O
CHIJIBI.

8. Ha6J'IIOI[€HHe PaBCHCTBA CHJII IIpHU BSaHMOﬂeﬁCTBHH TCJI.

9. HM3MeHeHue Beca Tena IMIp1 YCKOPCHHOM IABHKCHUU.

10. TIlepemaua ummysbca MpU B3aUMOJIEHCTBUU TEII.
11. TIpeoOpa3oBaHus 3HEPTUU IPU B3aUMOJCHCTBUU TEI.
12. CoxpaHeHue UMITyJbCa MPU HEYIPYTrOM B3aUMOICHCTBUU.
13.  CoxpaHeHue UMIyJbca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.
14. HaGmroaeHne peakTUBHOTO JBHKCHHUS.
15. CoxpaHeHHe MEXaHUYECKON IHEPTUHU IPU CBOOOTHOM MaJICHHUH.
16. Coxpanenue MEXaHUYECKON HHEPruM TMpU JBHXKCHUU Teia
oz
JNEUCTBUEM IIPYKUHBI.
@ponmanvhvle 1a00pamopHvle padOMbL U ONBIM b

1. Koncmpyuposanue mpaxma ons pazeona u oanvhetiuie2o
PABHOMEPHO200BUNCEHUSL WAPUKA UTU TNETIeHCKU.

2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKECHHS OpycKa WIIH
JBYOKCHHSIIIIAPUKA TI0 HAKJIOHHOM IJIOCKOCTH.

3. Omnpenenenre yCKOPSHHS Tela MPYU PaBHOYCKOPEHHOM JBHKEHUH T10
HAKJIOHHOM IUIOCKOCTH.

4, HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM/IBIDKCHHH 0€3 HadyaTbHOW CKOPOCTH.

5. HccnenoBanre 3aBHCHMOCTH CHJIBI TPEHHSI CKOJBKCHHS OT

CHUJIBIHOPMAJIBHOTO JIABJICHUS.
6. Onpenenenue kodphuiineHTa TPEHUS CKOIbKEHUS.

7. Onpenenenue KECTKOCTU NPYKUHBI.



8. Omnpenenenre padOThI CHIIBI TPEHHSI TTPH PAaBHOMEPHOM JIBIKEHUHU
TEarno TOPU30HTATHLHON MTOBEPXHOCTH.
Q. Onpenenenue pabOTbl CHJIBI  YOPYrOCTH TIPU  MOABEME
rpy3ac UCIOIh30BAHUEM HETIOABUKHOTO ¥ TTOBMKHOTO OJIOKOB.
10. H3ydeHue 3aKOHA COXpAaHEHUS YHEPTHUHU.

Pa3znen 9. Mexannyeckue KoJieOaHus ¥ BOJTHBI

KonebarensHoe nprkenne. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHUIA: TIEPHO/I,
4acToTa, aMIuIATya. Mamemamuueckuu u npysxcunnviu masmuuxu. llpespawenue
9Hep2uU NpuU Ko1ebamenrbHOM 0BUNCEHUU.

3aryxaromue xKonedanus. BeinyxxaeHnsie konebanus. Pesonanc.

Mexanudeckue BOJHBL. CBOICTBA MEXaHWYECKUX BOJH. [Ipodonvhble u
nonepeynvie 80Hbl. /[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80JIHbL 8 MBEPOOM meile, cetcmudeckue gonnvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Ungpaszsyx u
VIbMPA3BYK.

Jemoncmpayuu

1. HaOmronenne koJieOaHuii TE€JI MOJ AEUCTBUEM CHIIBI TSXKECTU U CUJIBI
YOPYTOCTH.

2. Ha6nronenue xkonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOnronenue BoIHYKIC€HHBIX KOJIeOAHUM U pe30HaHCa.

4, PacnipocTpaneHne mpo10IbHBIX U TTOTICPEYHBIX BOJIH.

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

@DponmanvHble 1aOOPaAmMopHble pAdOmbvl U ONbIMbL

1. Onpenenenue 4YacToThl W TepuUoja KoJaeOaHMit
MaTeMaTUYeCKOrOMasTHUKA.
2. OnpeneneHre 4acTOThl M MEpHOJia KOJeOaHUM MPYKUHHOTO MasTHHUKA
(2.1eKmpoHHan 0emoncmpayus).
3. HccnemoBanre 3aBUCHMOCTH ITEpHUO/Ia KOJIeOaHUH MOIBEIIICHHOTO K
HUTUTPY3a OT JUIMHBI HUTH.
4, UccnenoBanre 3aBUCUMOCTH  Tlepuofa  KojeOaHui

MIPY>KUHHOTOMASTHUKA OT MAacChl Tpy3a (31eKmpoHHAsA
demoncmpayus).

S. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KOJIeOaHUH rpy3a, NOABEIIEHHOTO
KHUTH, OT Macchl rpy3a.
6. OneIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOJa
KOJICOAaHUMMPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH
MIPYKUHBI.
7. W3mepenne  yCKOpeHHs]  CBOOOJHOrO  IMaJeHUs

(21eKmpoHHasademoncmpayus).

Paznen 10. DiiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI



DJIEKTPOMarHuTHOE  ToJie.  ODJIEKTpOMarHuTHele  BOdHBL.  Ceoticmea
IneKmpomMacHummuslx 60aH. Illkana snekmpomacHumuelx 60aH. Hcnonvzosanue
INEKMPOMASHUMHBIX 80JIH OISl COMOBOU CEA3U.

DOnekTpoMarHuTHas npupoga cera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu

1. CBoiicTBa 3JI€EKTPOMAarHUTHBIX BOJIH.

2. BonHoBEIE CcBOMCTBaA CBETA.

@ponmanvuvie nabopamopnsie’ pabomol u onvimol’*

1. N3yueHue CBOMCTB JJIEKTPOMArHUTHBIX BOJH C
MTOMOUIBIO

MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHUS

JlyueBast Mozienb cBeTa. MicTounuku cBeta. [Ipsamonunetinoe pacnpocmpanetue
ceema. 3ammenus Coanya u Jlymer. OTpaxkenue cBera. [liockoe 3epxano. 3axkou
ompasicenusi ceema.

[Ipenomnenue cBeta. 3akOH NpesloMyeHHUs cBeTa. [lonHoe e6HympenHee
ompadicenue ceema. Fcnonv3oeanue NOAHO20 BHYMPEHHE20 OMPAICEHUS 8
ONMUYECKUX C8eMmoBoOaXx.

Jlunza. Xon nyuedd B aumH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopyxocmov u
0AIbHO30PKOCMb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimul Hviomona. Cnoowcenue
CNEKMpAaIbHbIX YBEMO8.

Hemoncmpauuu
[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyuenne n3006pakeHUM B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xox mydeii B COOMparoIe TuH3e.

Xo0J1 Ty4el B pacCEeUBArOLIEH JIMH3E.

[Toy4yenue n300pakeHni ¢ MTOMOIIIBIO JIHH3.

[Tpuniun aeiictBus ¢poToarnmapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mopaens riasa.

11. PaznoxeHue 6eaoro cBeTa B CIEKTP.

12.  Tlomydenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.
Dpornmanvhule 1adopamopHvle padomvl U ONbIN b

©CoNoOR~wDE

1. HccnenoBanre 3aBUCUMOCTH yTila OTPa)KEHUsI CBETOBOIO JIydya OT
yrianajaeHus.

2. N3yuenune xapakTeprucTuK n300paxeHus IpeIMeTa B TIIOCKOM 3€pKajle.

3. HccnenoBanrie 3aBUCUMOCTH yIila MPEIOMJIEHUS CBETOBOTO JIy4a OT

yrjamnaacHus Ha TPpaHUIC «BO3AYX—CTCKIIO».



4, [Tonyuenne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
S. Onpenenenue GOKyCHOTO PACCTOSIHUS U ONTHYECKOUN CHJTBI
COOUPAIOMICHITUHAHI (271IeKMPOHHAA 0EMOHCHPAUU).



6. OneIThl 1O Pa3NIOKEHUIO OEJIoro CBeTa B CIEKTP
(3/1eKmMpPOHHAAOEMOHCIMPAYUSL).

7. OmeIThl O BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOIECHHH UYepes3
I[BETOBBIC (DUIIBTPHI.

Pa3gen 12. KBanToBbIe IBJICHUSA

Onvimovl Pezepghopoa w mnaneTapHas Mojaelb atoma. Moaens atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmut.

PanunoaktuBHOCTE. Anbgha-, bema- u eamma-usnydenusi. CTpOEHHE aTOMHOTO
anpa. Hyknonuas mooens amomuozo aopa. Mzomonwl. Paouoakmuensie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix sioep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsSJOBOTO W MacCOBOTO YHUCEN.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu swepeuu Connya u 36€30 (MC).

Anepuas osHepreTuka. /leiicmeus paouoaKmueHbiX U3MYYEeHUll HA HCUBble
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3TyYCeHUS U TTOTIIOIICHHUS.

CrexTpbl pa3IMYHbIX T'a30B.

CnekTp Bogopo/a.

Ha6nronenue TpekoB B kamepe Busbcona.

PaboTa cuéryrka HOHU3UPYIOMINX U3TyICHHM.

Perucrpanus u3aydeHus TPUPOAHBIX MUHEPAIIOB U MPOTYKTOB.
(Dponmaﬂbnbte J1adopamopnule padomul U ONvIMbL

R

1. HccnenoBanue TpeKOB: M3MEPEHUE IHEPTUU YACTHIIBI 10
TOpMO3HOMYITYTH (110 hoTOoTpadusiM) (21eKmpoHHas demoncmpauus).
2.  H3mepenue paanoakTUBHOTO (hOHA (21eKmMPOHHAA deMOHCmpayus).

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb IPEIHA3HAYEH ISl CUCTEMATU3ALNH U
000011IeHHs] TPEAMETHOTO COAEPKAHUS U OMbITA AESITEIbHOCTH, IPUOOPETEHHOTO TTPU
M3YYEHUU BCErO Kypca (QU3HUKHU.

IIpyn M3ydeHUM JAHHOIO MOXYJSA PEaau3yIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JEsITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneuyuBaeTcs IJOCTUKEHHE MPEIMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX PE3YJIbTaTOB 00yUeHUs1, POPMHUPYETCS €CTECTBEHHO-
Hay4Hasi [PaMOTHOCTh: OCBOCHHME HAy4YHBIX METOI0B UCCIIEAOBAHNUS ABICHUN IPUPOLBI
U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBSACHATh (DU3MUECKHUE SBIICHUS, MPUMEHS
IIOJyYECHHbIE 3HAHMs, pellarb 3a4adyd, B TOM 4YHUCJIE KA4YECTBEHHbIE W
DKCIIEpUMEHTAJIBHBIE.

[TpyHIMIIHATBEHO AEATEIbHOCTHBIM XapaKTEP JAHHOIO pa3jiesia Peau3yeTcs 3a
CYET TOr0, UTO yYalMecs BBIIIOJIHSIIOT 3aJaHUsA, B KOTOPBIX UM IIPEIaracres:

" Ha OCHOBE IIOJyYCHHbIX 3HAHMM pacrmo3HaBaThb U HAYYHO OOBSACHATH
bu3nuecKue sIBICHUS B OKpYkKaloleld TPUpoe U MOBCETHEBHON KU3HU;



" KCIOJIB30BaTh MOJ PYKOBOJCTBOM IIEAArOra HaydHbIE METOJbI UCCIIEIOBAHHUS
(¢u3nyeCcKuX SBICHUM, B TOM 4YMCIE Ui MPOBEPKU TUIOTE3 U IMOJIyYEHHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBSICHATH C ONOPOM Ha AMJAKTUYECKUH MaTepuan mnocie OOCYyXAEHUS C
IEJaroroM Hay4Hble OCHOBBI Han0oJiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTWM, HallpuMep, MPAKTHYECKOTO  MCIOJIB30BAHMS  Pa3JIMYHBIX
VCTOYHHUKOB JHEPIMM Ha OCHOBE 3aKOHA IIPEBpAIlCHMsI U COXPAaHEHHs BCEX
W3BECTHBIX BUJIOB YHEPTUU.

Kaxnas u3 TeM TaHHOTO pasjiesia BKI0YaeT SKCIEPUMEHTAIBHOE UCCIIEJOBAaHUE
00001IalONIero XapakTepa Ha YCMOTpPEHHE Iefarora M Ipu ero mnomomu. Pazgen
3aBepIIaeTCA NPOBEJCHUEM INarHOCTHYECKOW M OLICHOYHOM pabOThI 32 KypCOCHOBHOM
IIKOJIBI.

IIpyMepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHre OLIEHKHM JOCTHKEHUN IIJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHMS
y4eOHOTr0 mpeMeTa MPOBOAUTCS B (JOpME TEKYIIETO U PYyOEKHOTO KOHTPOJIS B BUJIC
KOHTPOJIBHBIX padoT.

7 KJ1ace

Konmponvnasa paboma Ne 1 o teme «llepBoHayaibHbIe CBEACHUS O CTPOCHHUU
BEIIIECTBA»

Konmponvnas paboma Ne 2 o teme «Macca, IIIOTHOCTh, 00bEM.

Koumponvnas paboma Ne 3 o teme «CHIIbI B IPUPOICY.

Konmponvnasa paboma Ne 4 o teme «JlaBnenue».

Hmoeosas nposepounas paboma.

8 KJ1ace

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «TemoBbie sIBISHUS.

Konmponvnas paboma Ne 3 1o Teme «ArperaTHble COCTOSTHUS BEIIECTBAY.

Konmponvnaa paboma Ne 4 no teme «OnekTpudeckuii Tok. Hampspxenuey,
«Comnpotunenue. CoeTMHEHUE NPOBOTHUKOBY.

Konmponvnaa paboma Ne 5 no teme «PaboTra M MOUTHOCTH ANEKTPHUUECKOTO
TOKay, «3akoH J[xoyns —Jlenuay.

Hmoezosas nposepounas paboma

9 KJ1ace

Bxoounas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHBI JBWKEHUS W B3aUMOJICHCTBUS
Te».

Komwmponvuas paboma Ne 2 o teme «MexaHnueckre KojieOaHUsI U BOJTHBD.

Konmponvuas paboma Ne 3 1o TemMe « NEKTPUUECKUE U MATHUTHBIE SIBIICHU.

Komwmponvuas paboma Ne 4 no teme «CTpoeHre aTomMa U aTOMHOTO sIIpa» U
«Ctpoenue u sBosironus BeeneHHo.

Hmoeosas nposepounas paboma.






INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

B nenom pesynbraTel ocBoeHus: odyuatommumucs ¢ 3[1P yuebnoro npenmera
«Du3nKay MOJKHBI COBMAAATh C pe3ysibTaTaMu IMPUMEPHON pabouell mporpamMmbl
OCHOBHOT'0 00111ero 00pa3oBaHMUsI.

Haubonee 3HaUMMBIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHUBaIMA K 0OYUEHUIO U LIeJIeHANIPaBICHHOM MO3HAaBATEIbHOM IESITEIbBHOCTH;
YCTaHOBKAa Ha OCMBICJICHUE JIMYHOTO OMbITa, HAOIIOJACHUN 3a (HU3NUECKUMU
AKCIIEPUMEHTAMH;
YCTaHOBKA HAa OCMBICIICHHE PE3yJIbTAaTOB HAOIOJACHUN 3a MPUPOIHBIMU U
TEXHOTEHHBIMU SIBICHUSMHU C TTO3ULUN (PU3UUECKUX 3aKOHOB;
CIIOCOOHOCTh ~ OIIEHWBATh TMPOUCXOJANINE H3MECHCHHS H WX
MOCJIEICTBUS;(hOPMYITUPOBATH U OIICHUBATH PUCKH,
(hopMUPOBATH OIIBIT;
MOBBIIICHUE  YPOBHS  CBOEH  KOMIIETEHTHOCTH  4Yepe3
MPAKTUYECKYIOJEATENHHOCTD (IIPH COBMECTHOM BBITIOJTHEHUHT
1a00paTOPHBIX MPAKTUYECKUX pabOT);yMEHNE pa3inyaTh y4eOHbIC CUTYyallluH, B
KOTOpbIX ywamuiics ¢ 3IIP moxet
JEUCTBOBATh CaMOCTOSITENIbHO, W CHUTyallud, TJI€ CIEAyeT BOCIOIb30BATHCS
CIIpaBOYHOM MHGOPMAIIMEH U JPYTUMHU BCIIOMOTATEIbHBIMU CPEJICTBAMU;
CIIOCOOHOCTh TPUHUMATH PEIICHUE B )KM3HEHHOM CUTYaIluu Ha OCHOBETIEPEHOCa
MOJIYYCHHBIX B X0J1¢ 00y4YeHUS (PU3NYECKUX 3HAHUN B aKTYaJbHYIO CUTYAIIHIO;
CIIOCOOHOCTH  COOJIFOAaTh B TOBCEAHEBHOM JKM3HU TMpaBUjia JIMYHOU
0€30MacHOCTH Ha OCHOBE TOHWMaHUSl (U3NYECKUX SBICHUH W 3HAHHS 3aKOHOB
busuky;
YMEHUE KPUTUYECKHU OLEHMBATH MOJYYEHHYIO OT coOeceqHrnKa MHPOpMALIHIO,
COOTHOCS €€ CO 3HaHHEeM (PU3MUYECKUX 3aKOHOB;
CIIOCOOHOCTH TIEpPeNaTh CBOM COOOPaKEHHS, YMO3aKIIOUEHHUS TaK, YTOObI OBIThH
MOHSITBIM JIPYTUM YEJIOBEKOM;
aJICKBaTHOCTh TOBEJICHUS OOYYaIOIIETOCs C TOYKU 3PEHUSI OMACHOCTH WJIU
0e30macHOCTH 15 ce0st WK U1 OKPY KAIOIIHX;
yBaXEHUE K TPYIY U Pe3yJIbTaTaM TPYI0BOM NESITEIbHOCTH;
yrayOJeHne TMpeACTaBICHUN O IEeJIOCTHOW KapTUHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYECKUX YMEHUM.

METANPEAMETHBIE PE3YJIBTATBI

Ognaoenue yrueepcajibHbviMu yue6nbmu NO3HABAM EJIbHBIMU OCUCMEUAMU:
BBIABJIATH IPUYHHBI U CJICACTBUA IIPOCTBIX (bHSI/I‘IeCKI/IX SIBJICHI/Iﬁ;



OIIpCACIIATD (1)I/IBI/I‘ICCKI/IC IIOHATHUA, CO3aBaTh 0606H_I€HI/I}I, YCTaHaBJINBATb
AHaJIOT'nu, KJ'IaCCI/I(bI/II_II/IpOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTB OCHOBAHHA W KPUTCPHUHU



IUTSL KJTacCU(DHUKAILIMU, UCTIONB3YS CIPABOYHYIO HHPOPMALIMIO U ONUPAsICh HA aITOPUTM
y4eOHBIX JCHCTBHIA;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U, CTPOUTH JIOTMYECKOE
paccyxeHue, yMo3aKkiIoueHue (MHIYKTUBHOE, IE€AYKTUBHOE, [0 aHAJIOTUH) U JIeTIaTh
BBIBO/IbI MI0]] PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMpPATh MH(POPMAIMIO WM JaHHBIE W3 UCTOYHUKOB C YUETOM
MIPEIOKCHHON yIeOHOM 3a1a4uM U 3aTaHHBIX KPUTEPHEB.

co3/aBaTh, MPUMEHATDH U MPE0OPa30BHIBATH 3HAKU M CUMBOJIBI, MOJICITH U CXEMBI
JUTSI perieHus1 yaeOHBIX 1 TTO3HABATEIbHBIX 3a/1a4;

C IOMOIIBIO TEIarora UJId CaMOCTOSITEIbHO IPOBOJIUTH OIIBIT, HECIOKHBIN
HKCIIEPUMEHT IO YCTAHOBJIECHUIO OCOOEHHOCTEHN (PU3MUECKOT0 0OBEKTA UM SIBJICHHUS;

npeo0pa3oBbIBaTh HH(OPMAIMIO U3 OJJHOTO BUJIA B IPYroi (TaOIHILy B TEKCT U
mp.);

YCTaHABJIMBATh B3aMMOCBSI3b (DPM3UYECKUX SIBJICHUN M MPOILIECCOB, UCIOJIb3Ys
ANrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHUGEPCAIbHHIMU yueoHvimu KOMMYHUKAMUBHBIMU
delicmeuamu:

OCO3HAHHO HCIIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajayeit
KOMMYHUKAIIMU JIJIS1 BRIPAKEHUSI CBOMX MBICJIEH U OTpEeOHOCTEN ISl TITITaHUPOBAHUS
CBOCH ICITECIHLHOCTH,

OpraHU30BBIBaTh Y4€OHOE B3aUMO/ICICTBHE B TpyIIIie (ONpeaesTh OO0ILIUe e,
pacrpenensiTh poJid, JOTOBaApUBATHCS IPYT C IPYTOM U T. 1.).

1[eJICHANPABJICHHO HCIIO0JIb30BaTh MH()OPMAIIMOHHO-KOMMYHUKATUBHbIC
TEXHOJIOTHH, HEOOXOJIUMBIE JUIsl PEIICHUS YYEOHBIX M MPAKTUYECKUX (DUINUECKUX
3a/ad;

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO NEATEIBHOCTH C
YYHUTEJIEM U CBEPCTHUKAMH B TIPOIIECCE 3aHATHI (PU3UKOM.

Oenadenue yHuUGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

MOHUMATh 1€ €CTECTBEHHOHAYYHOTO O0Yy4YeHUsI, CTaBUTh U (HOPMYJIHPOBATH
JUTsl ce0sl HOBBIE 33/1aud B yueOe U MO3HaBaTEIbHON JeSATeIbHOCTH,

oOHapyxuBaTh U (HOPMYIUPOBATH Y4YEOHYIO MPOOJEMy, OMNpPENesaTh Ieb
y4eOHOM eI TEeIbHOCTH;

CaMOCTOSITEJIbHO WJIM C TIOMOIIBIO YUYUTENSl MUIAHUPOBATh MYyTH JTOCTUKEHUS
nened B (U3MYECKUX DKCIEPUMEHTAaX, B TOM UHCIIEe ajlbTEpPHATUBHBIC, OCO3HAHHO
BBIOMpAaTh Haubosee YPPeKTUBHBIC CITOCOOBI PEIICHUsT YUeOHBIX U MO3HABATEIbHBIX
3ajad;

COOTHOCUTH CBOM TMPAKTUYECKHE ACHCTBUS C IJIAHUPYEMBIMU PE3YyJbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE TOCTUKEHHS pe3yibTaTa,
OTpeEeNsITh CIOCOObI MEHCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUW W TPeOOBaHUIA,
KOPPEKTUPOBATh CBOU JACHCTBUS B COOTBETCTBUM C U3MEHSIOILICUCS CUTYAIUEN;

MPaBUIBHOCTh  BBITIOJHEHHUS  JKCIEPUMEHTAIBHOW  yuyeOHOW  3ajauu,
COOCTBEHHBIEC BO3MOXXHOCTH €€ PEIICHHUS;

BJIaJICHUE OCHOBaMH CaMOKOHTPOJIS, CaMOOLICHKH, TPUHATHS pEIICHUuN u
OCYILIECTBJICHUSI OCO3HAHHOT'O BbIOOpA B yUeOHOM U NMO3HABATEIbHON JIEATEIbHOCTH;



JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpeJjiarath rjaH €€ U3MEHEHHUS,
NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEHICHUH y4eOHOM
3a/1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

IHPEAMETHBIE PE3YJIBTATDBI

TpeboBaHus K NMpeAMeTHBIM Pe3yJbTATAM OCBOEHHMS YUeOHOI0 MpeaMeTa
«®@u3ukay, pacnpeaeaeHHble 0 rogamM 00y4YeHus

PesynpTaTel mo rogam (GOpMyIUPYIOTCS MO NPUHIMIY T00ABICHHUS HOBBIX
PE3YJIBTATOB OT r'0/ia K oy (Pe3ysbTaThl OUYEPEIHOTO TO/Ia 10 YMOITUYAHUIO BKIIOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

7 KIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH Y OOYHAIOMUXCSI YMEHUM:

— OpHUEHTUPOBATHCS B TMOHATUAX W ONEPUPOBATH UMM Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS;, HAOIIOJIEHHUEe, JKCIIEPUMEHT, MOJECIb,
TUIO0TE3a; €IUHUIIBI (U3MUYECKUX BEIUYHMH; aToOM, MOJIEKyJa, arperaTHble
COCTOSIHMS BellecTBa (TBEpAOE, >KUIKOE, Tra3000pa3HOE); MEXaHUYECKOe
JBIKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEMHOE), TPacKTOpHs,
paBHOjICHCTBYIOAsA CHIIL, iepopmarius (ynpyras, mIacTU4ecKas), HEeBECOMOCTb,
COOOMIAIOUINECS COCYIBI, C OMIOPON HA JUAAKTUYECKU MaTepral

— paznuyaTth sBiaeHus (aud@dy3us; TEMIOBOE€ ABWIKEHHE YacTHUIl BEIIECTBA,;
pPaBHOMEPHOE  JBUKCHME; HEPAaBHOMEPHOE  JBIXKCHMUE; WHEPIIHS,
B3aMMOJICUCTBUE TEN;, pasHogecue mMeEPObIX mel C 3aKPEeniéHHOU OCblo
spawenusi; Tiepeaada JaBJICHUS] TBEPABIMH TEJAMH, XKUIKOCTSIMU U Tra3aMu;
aTMocdepHOoe JaBlieHue; TUIaBaHUE TEJI; MPEBPAICHUS] MEXaHUUECKOW YHEPTHUN )
0 ONHCAaHUID MX XapaKTepHbBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOe SBIECHUE, MOCIEe MPEIBAPUTEIHLHOTO
00CYXKIEHHUS C TICAarorom;

— pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SIBIICHUM B OKPY’KAIOIIEM
MHpE, B TOM 4uCJe (PU3MYECKUE SBJIICHUS B MPUPOJAE: MPUMEPHI ABUKEHHUS C
Pa3IMYHBIMA CKOPOCTSIMM B >KMBOM M HEKHWBOW IPUPOJE; INEHUCTBUE CHIIbI
TPEHUs B MPUPOJEC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JAaBJIEHHUS HA >KUBOM
OpraHu3M; IUIaBaHUE PbIO; pblYard B TeJie 4YeJoBeKa; MPU ATOM NEPEBOIUTH
MPaKTUYECKYI0  3a7a4yy B Y4eOHYI0,  BBIICIATH  CYIICCTBEHHBIE
CBOMCTBA/TIpU3HAKHA (PU3HYECCKUX SBJICHUI C TOMOIIBIO TIEarora;

— OIKUCHIBaTh HW3YYCHHBIC CBOWCTBA TeN M (PU3MUECKHUE SIBICHUS, HCIOIB3YS
¢usnueckue BeNMUYUHBI (Macca, 00bEM, TJIIOTHOCTH BEIIECTBA, BpEMS, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC Tella, CHIIa
TpeHUs, JaBjieHue (TBEPIOro Tela, KUIAKOCTH, Ta3a), BhITAJIKHUBAIOIIAS CHUIIA,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbI, KOA()PUIIUEHT
MOJIE3HOTO JAEHCTBHS MEXaHU3MOB, KHHETUYECKAs U MOTECHIIMATbHAS SHEPTHS) C



OMOpOM Ha CcXeMy; 0pU ONHCAHMM PACKPbIBATh (DUINYECKUN CMBICIH
UCIOJIb3yEeMbIX BEJIUYMH, UX 0003HAUECHUS U €IUHUIIbI (PU3UUECKUX BEIUYMH,
Haxooums opmyisl, ceazviéaoujue OAHHYI0 QU3UYECKYIO BeIUUURY C OpYeUMU
BeUYUHAMY, CMPOUMb 2PAQuUKU  U3VUEHHBIX 3a8UCUMOCIel QUULeCKUX
genu4yH C ONIOPOU HA TUJAKTUUECKUM MaTEpHUa,

XapaKTepHU30BaTh CBOMCTBA Tell, ((U3NYECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3YS
IpaBUJia CJIOXKEHUS CUJl (BJOJIb OJTHOW MpsIMOM), 3axon I yka, 3axon Ilackans,
3axoH Apxumeoa, npaeuno paeHnogecus pviuaza (0610Ka), «3010mMoe Npasuio
Mexanuxu, 3aKOH COXPAaHEHUS MEXAHWUYECKOW BSHEPruu; NpH 3TOM JaBaTh
CJIIOBECHYI0 (DOPMYJIHMPOBKY 3aKOHA W 3ANUCHIBANb €20 MAmeMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CylcoeHuem niana pabomsi,
OOBSCHATH (PU3MUECKHE SBICHUS, MPOLECCHl U CBOWCTBA TeJ, B TOM YHUCIE U
B KOHTEKCTE CUTyallMi MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: IPU MOMOIIH
MeJarora BbISBISATH MPUYMHHO-CIEJACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ ornopoi Ha 1—2 U3yyeHHBIX CBOMCTBA (PUBNYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuiaTh THUIIOBBIE pAacyETHBIE 3a1ayd B 1JEHCTBHE C ONOPOM Ha aIrOpHUTM,
peIBapUTEIBHO Pa300paHHBII COBMECTHO C MEJAaroroM, UCIOJIb3Ysl 3aKOHBI U
(opMyIbl, CBA3bIBatOLIME (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layy 3aMHChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BEIMUMHBI B
GopMynbl W HPOBOAUTH PACYEThl, HAXOJIWUTh CIPABOYHBIE JIaHHBIE,
HEO0OXOAMMBIE NIl PEIICHUs 3a/lad, OLIEHUBATh PEATMCTUYHOCTD MOJTYYEHHON
(bU3UYECKON BEIMUUHBIL;

pacrno3HaBaTh IpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PUINIECKUX
METOJIOB I0CJI€ IPEIBAPUTEIBLHOTO OOCYXAECHUS C MENaroroM; mpu MOMOLIH
[earora B ONUCAHUMU UCCIIEI0BAHUS BBIIEIATH IIPOBEPSEMOE IIPEATIOIOKEHNE
(rumote3y), ¢ ONOpPOMl HAa JUOAKTUYECKUM Marepuall pa3iaudyaTbh H
MHTEPIPETUPOBATh IMOJYYEHHBIN pe3ynbTar, HaXOAUTh MOCe OOCYKICHHS C
MeJaroroM OMMOKHU B XOJIE OIbITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTATaM;

yMETh HAaXOJIUTh C UCIOJIb30BAHUEM HU(PPOBBIX 00Pa30BATEIIBHBIX PECYpPCOB
OMBITHI 110 HAOMIOAEHUIO (PU3UUECKUX SBJICHUN WM (PU3UUYECKUX CBOMCTB TEI:
(GopMynIHpOBaTH MPOBEPSIEMBIE MPEANOJIIOKEHUS, COOMpPATh YCTAHOBKY U3
NpeJI0KEHHOTO 000pYyI0BAaHUS C ONMIOPOM HA CXEMY, 3alIMCBIBATH XOJ ONbITau
(opMynupOBATH BBIBOJIBI 101 PYKOBOACTBOM II€1arora;

BBITMOJIHATH NPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MacChl Tena, 00béMa,
CHJIBI U TEMIIEPATYPBI C UCMOJIB30BAaHUEM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB
C OTIOPOIl HA aNTOPUTM; 3alUCHIBATh MOKA3aHUS MTPUOOPOB C YUETOM 3aAaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJHWTH COBMECTHO C TNIE€JAroroM MCCIEA0BAaHUE 3aBUCUMOCTH OJIHOU
(¢u3nuecKoil BEIMYUHBI OT JIPYTrOMl C HCIOJB30BAHUEM MPSIMBIX W3MEpPEHUU
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABUXKYIIErOCSd Telda OT BPEMEHM JBUKEHUS
TENA; CUTbl MPEeHUsi CKOIbJCeHUs Oom eeca mend, Kaiecmea o06pabomku
nosepxHocmeti men U HE3ABUCUMOCMU CUIbl MpeHus om  HIoOWaou
CONPUKOCHOBEHUSI MeJl; CUNbL YAPY20CMU OM YOJIUHEHUSI NPYHCUHDL,



8LIMANKUBAIOWEl CUTbL OM 00BEMA NOSPYHCEHHOU Hacmu mena U om
NIOMHOCMU  HCUOKOCMU, €€ He3ABUCUMOCMU Om NIOMHOCMU mend, Om
2NYOUHDBI, HA KOMOPYIO NO2PYIHCEHO Mmeno, YCI08Ull NAABAHUs Mel, YCA08Ul
pasHogecusl pvluaza u 0J10K08), TOJ PYKOBOJCTBOM IIe€/larora y4acTBOBaTh B
IJJAHUPOBAHUK YYCOHOTO HCCIEOBaHUS, COOMPATh YCTAHOBKY W BBITIOJHSTH
U3MEPCHHsI, CIIeAysl TPENJIOKCHHOMY IUIaHy, (UKCHPOBATh PE3yJIbTAThI
MOJTYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHIC MPEIIOKCHHBIX
TabuI 1 rpauKOB, ACNIaTh BHIBOBI IO pe3yIbTaTaM UCCIICIOBAHMS;
COOTHOCUTh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BEJIWYUH (IJIOTHOCTD
BEIIECTBA KUJAKOCTH U TBEPJOrO TeNa; CUJIa TPEHUSl CKOJIBKECHHS; J1aBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAS CHJIA, JEHCTBYIOMAs HA TIOTPYKEHHOE B KHJIKOCTh
Ten0; KOA(P(GUIMEHT TMOJE3HOTO ACHCTBUS MPOCTHIX MEXAHW3MOB), CIEIYS
MIPEIOKCHHOW WHCTPYKITUH; TIPH BBITOJTHECHUH H3MEPEHHUH 10T PYKOBOICTBOM
mejarora cCoOMpaTh dKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISATH 3HAYCHHE
HCKOMOM BEJIUYHMHBI;

coOro/IaTh TpaBujla TEXHUKU O€30MacHOCTU Mpu paboTe C J1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEILHOTO 00CYKICHHUS C MEIaroroMm;
COTIOCTaBIIATH TPHUHITUIBI JCHCTBUS TPHOOPOB M TEXHUUECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCYIbI, OapOMETp, phIyar,
MOJBW)KHBIM W HETOABMKHBIA OJIOK, HAKJIOHHAS TUIOCKOCTh C OTOpPOM Ha
JTUJTAKTAYECKAN MaTepuan,

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCIIE MPEBAPUTEITHHOTO 00CYXKIACHUS C MEaroroM ¢ OMopoi Ha UX
onmucanuss (B TOM 4YHCJE: TMOJAMIMIIHUKK, YCTPOHMCTBO BOJOMPOBO/A,
TUAPABINYECKUN TTPECC, MAHOMETP, BRICOTOMED, TIOPIITHEBOI HACOC, apEOMETP),
UCTIOJIb3YSI 3HAaHMSI O CBOMCTBaX (M3MUECKUX SBICHUH U HEOOXOIUMBIC
¢dusnuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOANTH MPUMEPHI / HAXOAUTh WHMOPMAITUIO O MPpUMEpax MPaKTHIECKOTO
HCITONTB30BaHUS (PU3UICCKUX 3HAHU B TIOBCEAHEBHOM JKU3HU IS O0SCIICUCHUS
0e30macHOCTH MpU OOpaIleHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMM,
COXpaHEHUS 3JI0POBBbS W COOJIOJICHUS HOPM DKOJOTHYCCKOTO IOBEICHUS B
OKpYXaruIen Cpere;

OCYIIECTBJISITH C MIOMOIIBIO TIeAarora 0TOOp UCTOYHUKOB WH(MOPMAIIMHN B CETU
NHTepHET B COOTBETCTBUU C 3aJlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUA W MyTEM CPaBHEHUS PA3UYHBIX MCTOYHUKOB BBIICIATH
uH(popMaIMio, KOTOpas SBISICTCS MPOTUBOPEUMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TIPH BBHITIOJIHCHHHM YYEOHBIX 3aJaHWH HAyYHO-TIOMYJSIPHYIO
TUTEPATYpy (HU3UUIECKOTO COJICpP)KaHMS, CIPABOYHBIC MaTEpPHANbl, PECypChl
cetu  VHTEpHeT; BiIaAeTh NpuUEéMaMH  KOHCIICKTUPOBAHHWS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ PyKOBOJICTBOM Te/1arora ¢ 00CyXJIeHHEM I1aHa paboThl KpaTKHE
MMMCbMEHHBIC U YCTHBIC COOOIIEHNS Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMAITHH
¢du3rUecKoro copepKaHus, B TOM YHUCIIE MyOIMYHO JIeTIaTh KPaTKUE COOOIIEHNUS



O pe3ysbTaTax MPOEKTOB MM Y4EOHBIX HCCIIENOBAHMIL; NMPU 3TOM IPaMOTHO
UCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmnapar Kypca QU3uKu, CONPOBOXK1aTh
BBICTYIUJICHUE MTPE3CHTALINEH;

— IIpU BBIIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAHUM IOJ PYKOBOJCTBOM
nejarora pacopeneniarb OOsf3aHHOCTH B TIpyNmne B COOTBETCTBUM  C
[OCTABJICHHBIMU 3a/ladyaMH, CJIECJUTh 3a BBIIIOJHEHUEM IUIaHA JIEWCTBUH,
aJIcKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TIPYIIIIHI;
BBICTpAaUBaTh KOMMYHUKATHMBHOE B3aUMOJCIHCTBUE, YUMTHIBas MHEHUE
OKpY>KAIOIIIHX.

8 KJIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(OPMUPOBAHHOCTb y 00YUAIOIIMNXCS YMEHUM:

— OpHUEHTUPOBATHCS B MOHATHIX M ONEPUPOBATH UMU Ha OA30BOM ypOBHE: Macca
M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB UM MOJIEKYJ, arperaTHble
COCTOSIHHSI BEIIECTBA, KPUCTAIMYECKUE U aMOp(HBIE Tena, HACHIIIEHHBIA U
HEHACBIIICHHBIN Map, BIIAXKHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SJHEPTus,
TEIUIOBOM JIBUTATEIb;, 3JIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsl, DIEKTPUUYECKOE
[0JIe, IPOBOJHUKM W JUIIEKTPUKH, IOCTOSHHBIA JJIEKTPUYECKUH TOK,
MarHuTHOE I10JIE;

— pasnuyarh SBJICHUS IOCJIE IPEIBAPUTENILHOTO OOCYXAEHHS C IIe1arorom
(TemyoBoe pacIIMpeHHe/cKaTue, Tellonepeaada, TEIUIOBOE pPaBHOBECHUE,
CMa4yuBaHUE, KalWULIPHBIE SBJICHUSA, WCHAPEHHUE, KOHACHCALMs, IUIABJICHUE,
KpUCTAJUTA3ALUs (oTBEepaeBaHue), KHUIIEHHUE,

Terjonepenaya  (TEIUIONPOBOJHOCTb,  KOHBEKLHS,  U3IyYEHHE);
ANEKTPU3aLUA TeJl, B3aUMOJICUCTBHUE 3apsAI0B, IEUCTBUS AIEKTPUUECKOr0 TOKA,
KOPOTKO€3aMbIKaHHE, B3aWMOJEHCTBUE MArHUTOB, JACHCTBUE MAarHUTHOTO
MOJISI HA MTPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS UHAYKIIHS) IO OMHUCAHUIO UX
XapaKTEPHbIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
busnueckoe sSBICHUE;

— pacrno3HaBaThb C IOMOIIBIO IeJarora MpOsBJICHUE H3YYEHHBIX (PU3NYECKUX
SBJICHUHN B OKPYXAalOIIeM MHpE, B TOM YuCie PU3NUYECKHE SIBICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHHUE U KAIIWJUISIPHBIC SIBJICHHS B IPUPOJIE, KPUCTAIUIBI B
npupone, usnydenue CoJiHLA, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3Bbl,
oOpa3oBaHMe pOCHl, TyMmaHa, HHEs, CHEra; »JJEKTPUUYECKUE SIBJIICHUS B
aTMocdepe, IIEKTPUYECTBO KUBBIX OPraHU3MOB; MAarHUTHOE IMoJie 3eMIIH,
Ipeid MOI0COB, pOidb MATHUTHOTO TOJIA JUIsl JKU3HU Ha 3emiie, MOJISIpHOE
CUSIHUE; MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO, BBIIEISATH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (DU3UUECKUX SIBJICHUIA;

— ONKCHIBATh MOJ PYKOBOJCTBOM Iiefarora ¢ OOCYXJIEHHUEM IUlaHa padOThl
M3YYCHHbIE CBOWCTBAa Tel U (PU3MUECKHE SBIICHUS, UCHOJIB3Ys (U3NYECKUE
BEIUYMHBI (TEMIEpaTrypa, BHYTPEHHSS DHEPIUs, KOJIMYECTBO TEIUIOTHI,
yAeJIbHAsI TEIUIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, YACIIbHAS
TEIJI0Ta Mapoo0pa3zoBaHus, yAelbHAs TeIIOTa CrOpaHus TOIIINBA,



KO3 QUIIMEHT MOJE3HOro JEWCTBHSI TEIJIOBOM MAIIUWHBI, OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3/AYyXa, DJIEKTPUUECKHH 3apsj, CHJIa TOKa, DJIECKTPUUYECKOE
HAnpsDKEHUE, CONMPOTUBJICHHE MPOBOAHMKA, VYAEITBHOE COMPOTHBIICHUE
BEIIECTBa, PabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MpPHU OINHCAHUU
MpaBWJIBHO TPAaKTOBaTh C TMOMOIIBI0 Teaarora (QU3WYECKUl  CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, O0003HAUCHUS W CAWHUIBI (DU3UYECKUX BEIIMYHH,
HAaXOAUTh (OPMYJIBI, CBS3BIBAIONINE JAaHHYIO (U3HUECKYI0 BEIUYUHY C
IPYTUMHU  BEIMYMHAMH, CTPOUTh TpadUKHd W3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3HYEeCKNX BETNYNH;

ONPENENATh IMOCIE MPEABAPUTEIBHOIO 00CYX AEHUS C I1€1aroroM CBOMCTBA Tell,
¢usznyeckue SBIEHUS W TMPOLECCHI, HCIONb3ys OCHOBHBIC TOJOXKEHUS
MOJICKYJISIPHO-KUHETHUECKONH  TEOPHUH  CTPOCHMSI  BEINECTBA,  IPHUHIIUIL
CYTIEpPIO3HIINH T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsfa,
3akoH Oma Juis ydacTka uemnu, 3axou /[[coyna—Jlenya, 3aKOH COXPAaHEHMS
DHEPTUM; TPHU 3TOM HAXOIUTH CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTEeMaTHYeCKOe BBIpAXEHHE C OMOpoil Ha IU(POBBIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTB I0JI KOHTPOJIEM Tefarora Gu3ndecKue Mmpoecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYaIMid PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
MIPU TIOMOIIM TIeJIarora BBISBISITH NMPUIMHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH
00bsCHeHHE U3 |—2 JOrMYecKux MaroB ¢ onopoi Ha 1—2 M3y4yeHHBIX CBOKCTBA
(u3HUeCcKUX ABICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

peniaTh TUMOBBIE pacu€THbBIC 3a/lauu B 1—2 JEMCTBUS C OMOPOM Ha aNTOpPUTM,
IpeIBapUTEIHLHO Pa300paHHBIN COBMECTHO C TIEAAroroM, UCIOJb3ys 3aKOHbI U
(dbopmyIibl, CBSI3bIBatONME (PU3NUYECKHE BETUYMHBI: HA OCHOBE aHAJIM3a yCIOBUS
3a/lauyd 3aIUChIBATh KPATKOE YCIOBWE, BBISIBISATH HEIOCTATOK JaHHBIX JIJIS
pelIeHusl 3aJa4yd, BBIOMpATh 3aKOHBI M (HOPMYJIBI, HEOOXOMWMBbIE IS €€
pelieHusi, TPOBOAUTh pacuy€Thl W CPaBHUBATh IMOJYYEHHOE 3HAYCHUE
(U3UYECKON BEIMYNHBI C U3BECTHBIMH TAHHBIMU;

UMETh TPEACTaBICHUE O MPOOIeMax, KOTOPhIE MOKHO PEIIUThH MPHU TTOMOIIN
(Gu3NYECKUX METOJOB IOCJE MPEIBAPUTEIHLHOTO OOCYXKIEHHUS C TEAarorom;
MCTIOJIB3YS ONMCAHUE UCCIIEIOBAHUS, BBIJIENATH IIPOBEPSEMOE MIPEANIOIOKCHHE,
OIICHHBATh TMPABUIBLHOCTh TOPSAJIKA TIPOBENICHUS WCCIICOBAHUSA, JeaTh
BBIBOJIBL;

YMETh HAXOJIUTh C WCIOJh30BaHUEM HU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI IO HAOMIOACHUIO (DU3UYECKUX SIBJICHUHN WIH (PU3NYECKUX CBOMCTB TEI
(KanmIISipHBIE SIBJICHHS, 3aBHCHUMOCTH JABJICHHS BO3JIyXa OT €ro o0béMma,
TEMIIEPaTyphl; CKOPOCTH MPOIIecca OCTHIBAHUS/HATPEBAHUS TIPU M3ITYICHUU OT
[[BETa M3JTyYarOIIEH/TOTIOMAIONIEH MOBEPXHOCTH; CKOPOCTh UCTIAPEHUST BOJIBI
OT TeMIIepaTyphl JKUIKOCTH U IJIOMAAN €€ TTIOBEPXHOCTH; DJICKTPU3AIHS TN U
B3aMMOJCHCTBHE DIEKTPUYECKUX 3apsI0B; B3aUMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJI3allis MAarHUTHBIX TIOJICH TTOCTOSTHHBIX MAarHUTOB; IEHCTBUS
MarHUTHOTO TIOJIsl HA TPOBOAHMK C TOKOM, CBOMCTBA DJICKTPOMArHuTa, CBOMCTBA
AIEKTPOJIBUTATENS TIOCTOSTHHOTO TOKA): OPMYJIMPOBATH MPOBEPSIEMBIE



IPEINOJIOKEHU, cOOUpaTh YCTAHOBKY M3 INPEAJIOKEHHOT0 00OpyAOBaHUS C
ONOpOM Ha CXEMy; OMNMCHIBATh XOJ OIbITa M (HOPMYJIHPOBATh BBIBOJBI O]
PYKOBOJICTBOM I1€J1arora;

UMETH MIPEJICTABICHMS O U3MEPEHUU TEMIIEPATYPbl, OTHOCUTEIIBHOMN BJIAXKHOCTHU
BO3/yXa, CUJIbl TOKA, HAIIPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (U3WYECKUX BEIMYMH; INpU TIOMOIIM Iefarora CpaBHUBATh
pe3yJIbTaThl U3BMEPEHU ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTh COBMECTHO C IIE€JAroroM MCCIEJI0BAHUE 3aBHUCUMOCTH OJIHOM
¢u3nyecKoil BETUYMHBI OT JIPYTOW C HCIIOJB30BAHUEM MPSIMBIX H3MEpPEHUMN
(3aBUCUMOCTb  COTPOTHUBIIEHUSI TPOBOJHUMKA OT €ro JUIMHBI, IUIOIIAU
MOTIEPEYHOT0 CEUYCHHUS U YJECIBbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOIHUKA;
CHJIBI TOKa, MAYIIETO 4Yepe3 MPOBOJHHUK, OT HAMNpsHKEHUS Ha IMPOBOIHHKE;
UCCJIEOBAHUE  TOCIIEIOBAaTEIbHOTO W MMApPAUIEIBbHOTO  COEOUHEHUU
MIPOBOJIHUKOB):  IJITAHUPOBAaTh HCCIIEJOBAaHUE, COOUpaTh YCTAaHOBKY U
BBIMOJIHATh U3MEPEHUSI TI0J] PYKOBOACTBOM I€Aarora, ciaenys npeiioKeHHOMY
IU1aHy, (PMKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTU B BUJIE TaOJIUIL U
rpaduKoB, enaTh BHIBOJABI IO pe3y/bTaTaM UCCIIEI0BAaHUS MOCe 00CYKICHUS
C MEIaroroM;

COOTHOCHUTh KOCBEHHBIE HW3MepeHUs (U3MYECKUX BeIWYUH (yAenbHas
TEMI0EMKOCTh BEIIECTBA, CONMPOTHUBIICHHE MPOBOJHHMKA, pabOTa U MOUIHOCTb
ANEKTPUYECKOr0 TOKAa): € MOMOUIBI0 MeAarora IUIAHUPOBaTh H3MEpPEHUS,
coOUpaTh  SKCHEPUMEHTAIbHYIO  YCTaHOBKY, CIEIysl  MPEIJIOKEHHOU
WHCTPYKIIWH, U BBIYUCIISATH 3HAYCHUE BETTMUNHBI,

coOmro/IaTh TpaBujla TEXHUKU O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHbIM
000py1I0BaHUEM MOCIIE MTPEABAPUTENBHOTIO OOCYKIEHUS C MEeAarorom;
COTIOCTABJIATh C TOMOIIBI0 TIEAarora TMPUHIUIBI JCUCTBUS HW3YYEHHBIX
nprOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOW HA WX OMUCAHUS (B TOM UHUCIIE:
CHUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMmerp,
BOJIbTMETP, CUETYMK DJIGKTPUYECKOW DHEPTUU, DJICKTPOOCBETUTEIHHBIC
NpUOOpBI, HarpeBaTeNbHBIE 3JIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUYECKUE
MPEeIOXPAHUTENH; JIIEKTPOMATHUT, SJICKTPOABUTATEIh TMOCTOSTHHOTO TOKa),
MCIIONIE3YSl METOJWYECKHE MaTepualbl O CBOMCTBaX (PU3UYECKUX SIBICHUU U
HeoOxoauMble (PU3NIECKHEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJIE MPEIBAPUTEILHOTO OOCYXACHUS C MEJaroroM MpocCTbie
TEXHUYECKUE YCTPOMCTBA M M3MEpHUTEIbHbIE MNPUOOPH IO CXEeMaM U
CXEMaTUYHBIM PHUCYHKaM (KMJIKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT);
COCTaBIISITh CXEMBI  JJIEKTPUYECKUX ILEMed C TMOCIeNOBAaTeIbHBIM U
napajijieibHbIM COECIUHEHUEM 3JIEMEHTOB, COOTHOCSI YCIIOBHbIE OOO3HAUYEHHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJIUTH MPUMEPBI/HAXOAUTh HH(GOPMALMIO O MpHUMEpax MPAKTHYECKOIO
MCIOJIb30BaHuUs (PM3MYECKUX 3HAHUM B TOBCEIHEBHOM JKU3HU 1J1s1 00eCreUeHUs
0€30MacHOCTH MPU 0OpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,



COXpaHEHUsl 3/I0POBbSl U COOJIIOJIEHUS HOPM SKOJOTHYECKOTO IMOBEICHUS B
OKpY’KaIOLIEH Cpene;

— OCYIIECTBJIATh C TMOMOIIBIO TeAarora MOUCK HH(OpMaNUU (QUIUIECKOTO
comepkaHus B ceTd VHTEpHET, HA OCHOBE MMEIOIIMXCS 3HAHUM WU IIyTEM
CpPaBHEHHUS JIOTIOJHUTEIbHBIX UCTOYHHKOB BBIICIATH MHPOPMAIIUIO, KOTOPAs
ABJISIETCS] IPOTUBOPEYMBOM WIIM MOXET OBITh HEAOCTOBEPHOI;

— HCHOJB30BaTh NPH BBIMOJIHEHUU y4€OHBIX 3aJaHUM OTOOpPAaHHYIO I€1arorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3HUECKOTO COAECpKaHUs, CIPABOYHBIC
MaTtepualbl, pecypcsl cetd HTEpHET; BiIajeTh NpUEéMaMi KOHCIEKTUPOBAHUS
TeKCTa, MpeoOpazoBanusi THGOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOPOM Ha aJTOPUTM U YTOUHSIOIIKME BOIPOCHI NIEAArora;

— Cco3[aBaTh MOJ] PYKOBOJCTBOM Iearora ¢ OOCYXKIEHHEM IUIaHA pPadOTHI
MMCbMEHHbIE M KpAaTKHE YCTHbIE COOOILIeHHUs, 0000mas HHPOPMALHIO U3
HECKOJBKMX HCTOYHUKOB (DU3MUECKOTO COAEPMAHUSA, B TOM YHUCIE MyOJIUYHO
IIPEACTABIATh PE3YJIbTAThl IPOCKTHOM WU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
IPU 3TOM TI'PaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN MOHATHMHBINA ammapaTr Kypca
(U3MKH, COMPOBOXKAATH BHICTYIIJICHUE NTPE3ECHTALUEH;

— MpU BBIIIOJIHEHUH YYE€OHBIX ITPOEKTOB U UCCIAEAOBAHUI (PU3NUECKHUX ITPOLIECCOB
MO/l PYKOBOJCTBOM MEAAarora pacrnpeiessTh OO0S3aHHOCTH B TIpylIe B
COOTBETCTBHUM C ITOCTABJICHHBIMM 33J1a4aMH, CJICIUTH 32 BBINOJHECHUEM ILJIaHA
NEeUCTBUHN U KOPPEKTUPOBATH €ro, aJICKBAaTHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIbI; BBICTpaMBaTh KOMMYHMKATHBHOE B3aMMOJCHCTBHE,
MPOSIBJISISt TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

9 KJIACC
[IpeameTHble  pe3yapTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpPa)kaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIOITUXCS YMEHMUIA:

— OpPHUEHTUPOBATHCA B MOHATUSAX M ONEpPUpPOBaTh MMM Ha 0a30BOM YpPOBHE:
cUCTeMa OTcuéra, MaTepualbHas TOYKA, TPAECKTOPHUS, OTHOCHUTEIHHOCTH
MEXaHUYECKOTO IBIKECHUS, aedopmanus (ynpyrasi, mjaacTUyeckas), TPEHHE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TEeperpy3ku; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIrO Tea,
paBHOBECHE; MEXaHUYECKUME KoJieOaHUS U BOJIHBI, 3BYK, HH(]pa3ByK
U YIbTPa3BYyK; 3JIEKTPOMATrHUTHBIE BOJIHBI, IIKada 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAJTbHO30PKOCTb, CHEKMPbl UCHYCKAHUS U NO2TNOUeHUSL,
anbda-, 6eTa- ¥ raMMa-u3IIydeHHsI, U30TOIIBI, SJIEpHAsi YHEPTETHKA,

— COOTHOCHUTbH SIBJICHUSI TOCJ€ MpPEeIBAPUTEIILHOTO OOCYXACHHUS C IMeIarorom
(paBHOMEpHOE " HEpPaBHOMEPHOE IpsIMOJIMHEHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHKEHHE, CBOOOJHOE NaJCHHUE Tell,
PaBHOMEPHOE JBMKEHUE MO OKPY>KHOCTH, B3aMMOJIEUCTBHE TEJ, PEAKTUBHOE
JIBWKEHUE, KoJjebaTellbHOe [IBIJKEHHE (3aTyXalolllue ¢ BbIHYXKIEHHBIC
KojeOaHus), PEe30HaHC, BOJHOBOE  JIBIDKEHHE, OTPaKEHHE  3BYKa,
IPSIMOJIMHEWHOE PACTIPOCTPAHEHHE, OTPAXKEHUE U TIPEJIOMIIEHHE CBETA, MOJTHOE



BHYTpPEHHEE OTPAKCHHE CBETA, PA3JIOKEHHE OETIOT0 CBETA B CIIEKTP U CIIOKEHUE
CIIEKTPAJIBHBIX IIBETOB, IUCIEPCHUS CBETa, SCTCCTBCHHAS PaJHOAKTHBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa M3Iy4YeHHUs]) [0 OMUCAHHI0 HX
XapaKTepHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX TaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh C IMOMOIIBIO IEJarora MpPOSBICHUE W3YYCHHBIX (U3NICCKUX
SIBIICHUH B OKPY)KArOIIeM MHUpPE (B TOM 4Hciie GU3NUYECKUE SIBICHUS B TIPUPO/IE:
OPWIUBBl U OTJIMBBI, JIBM)KEHHE TuIaHeT COJIHEYHON CHUCTEMBI, PEaKTHUBHOE
JIBUKCHHE  JKUBBIX  OpPraHW3MOB, BOCIPHUATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSICEHNE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, IIBETA TEJI, ONTHUYECKHE
SIBIICHUS B TIPUPO/IE, OMOIOTUYECKOE IEHCTBUE BUAUMOTO, YIbTPa(hruOICTOBOTO
U PEHTTEHOBCKOTO W3IyUYeHWH; €CTeCTBEHHBIM pPaJUOAKTHUBHBIA  (OH,
KOCMUYECKHUE JIYyYd, PaAJUOAKTUBHOE W3IYyYEHUE TMPUPOJHBIX MHUHEPAJIOB;
JCHCTBUE PalMOAKTUBHBIX M3IyYCHUI HAa OPTaHU3M YeNIOBEKa), IPH ATOM IO
PYKOBOJICTBOM TI€arora IMEpPEeBOAUTh MPAKTHUYECKYIO 3aJady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3HUECKUX SIBIICHUIA;
ONHUCHIBaTh MOJ PYKOBOACTBOM II€arora ¢ OOCYXJACHHEM IUIaHa pPaOOThI
U3yYEHHbIE CBOWCTBA TeJ U (PU3UUECKUE SIBJICHUS, MCHOIb3Ys (PU3NYECKUE
BEJIMYMHBI (CpEHSIE M MIHOBEHHAs CKOPOCTh Tejla IpPU HEPaBHOMEPHOM
JIBUKEHUH, YCKOPEHUE, TTIEpEMEIIECHUE, MTyTh, YIII0Basg CKOPOCTh, CHJIa TPEHUS,
CHJIa YIPYrOCTH, CUJIa TSXKECTH, YCKOPEHUE CBOOOJHOTO MaJeHMs, BEC Tea,
UMITyJIbC Tejla, HMMIYJIbC CHJIbI, MEXaHW4yeckas paboTa U MOIIHOCTH,
NOTEHUUANbHAs DJHEPIrUs Teja, MOJHATOrO HaJ IOBEPXHOCTHIO 3€MIIH,
MOTEHIMAJIbHAS DHEPTUS CXKATOW MPYKUHBI, KWHETHUECKasi dSHEPTHUs, TOJTHAs
MEXaHW4YeCKas OHHEprus, IMepHoJ M 4YacToTa KoJeOaHWid, JJIMHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTeh MPETOMIICHUS
Cpensl); TpU OINUCAHUM C TIOMOMIBIO YYMTENS TMPaBUIBHO TPAKTOBATH
(GU3NYECKUN CMBICT HCTOJIB3YEMbIX BEIUYHMH, OOO3HAUYCHUS € EAMHHIIBI
¢u3nYecKuXx BETUYMH, C OMOPOM Ha METOAWYECKUX MaTepuall HaXOIUTh
(opMyJibl, CBS3BIBAIOIIME JAHHYI (PU3NYECKYIO0 BEJIMYUHY C JIPYTHUMH
BEJIMYMHAMH, CTPOUTHh TpadUKU H3YyUYEHHBIX 3aBUCUMOCTEH (HU3UUECKUX
BEJIMYHH;

XapaKkTepu30BaTh IOCJIE€ MPEIBAPUTEILHOTO OOCYXAECHHUS C IeJaroroM
CBOMCTBa Tell, (PU3NUECKHE IBJICHUSI U ITPOLIECCHI, UCTIONb3Ys 3aKOH COXPAaHEHUS
DHEPTUM, 3aKOH BCEMHUPHOTO TSITOTCHHS, NPUHIUI CYMEPHO3UINH CHII,
NPUHIUIT OTHOCUTENBHOCTH [ 'anmnes, 3akoHbl HbpI0TOHa, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPaXXCHHsI W TPEITOMJICHHS CBETa, 3aKOHBI COXpPaHCHHSI
3apsA0BOTO U MAacCOBOTO UMCEN MPH AAEPHBIX PEAKIUAX; MPH STOM HAXOIUTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA W €ro MaTeMaTHYeCKOe BBIPAKCHHE C
omnopoi Ha 1u(poBbIe 00pPa30BaATEIIbHBIE PECYPCHI;

COOTHOCHUTB I0JI KOHTPOJIEM Iefarora pu3n4eckue mpoLecchl U CBOWCTBA TeT,
B TOM YHCJIE M B KOHTEKCTE CUTYaIIMH MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH MPU TOMOIIM TIeJarora MPUYUMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH



00bsiCHEHHEe M3 2—3 JIOTMYECKHX IIIaroB ¢ OMOpod Ha 2—3 HU3YYEHHBIX
CBOMCTBA (PM3UYECKUX SBICHUM, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
penaTh TUIOBBIE PacUETHBIE 3a/1aud B |—2 AEMCTBUS C OMOPOM HA alrOpPUTM,
MIPEABAPHUTEIIHHO pa300paHHBIM COBMECTHO C, UCITONIB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3BIBAIONIUE (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4d
3aMuChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIONINE WA W30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIC JUIsl pELICHUS,
IPOBOJUTH Pacy€Thl W OLEHUBATH C TIOMOIIBIO YUYUTENS PEATMCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEJIMYUHBI,
MMETh TIPEICTABJIICHUE O MPOoOJIeMaxX, KOTOPhIE MOXXHO PEIINTh MPHU ITOMOIIH
(GU3MYEeCKMX  METOJIOB; HWCIOJB3YyS OINWCAHWE HWCCICAOBAHUSA, IIOCIE
MIPEABAPUTEILHOTO OOCYXACHUS C TEAaroroM BBIACIATH MPOBEPIEMOE
MPEANOJIOKEHNE,  OIEHWBATh  MPABWIBHOCTh  TOpPSAKA  IPOBEICHHS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIBTATHl HAOIIOACHHIMA
1 OTIBITOB,;
yYMETh HaXOJUTh C UCIOJIb30BAaHUEM IU(POBBIX 00pa30BaATEIbHBIX PECYPCOB
OTIBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (HU3UUECKUX CBOMCTB Tell
(u3ydyenne BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpaHEHUS DJHEPIruw;
3aBUCUMOCTH TEpHoJia KoJIeOaHUN MPY>KMHHOTO MasiTHUKAa OT MacChl Tpy3a U
KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT aMIUIMTY/bl MaJIbIX KOJeOaHMIA;
PSIMOJIMHEWHOE PACTIPOCTPAHEHUE CBETA, Pa3NIOKEHHE OeJIoro CBETa B CIEKT;
M3y4CHUE CBOMCTB M300paXKCHUS B IJIOCKOM 3€pKaJie M CBOMCTB M300paKCHHUS
npeaMera B coOuparolield JuH3€; HaOJI0JCHUE CIUIONMIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYYCHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpyJIOBaHUSI C OMOPONM HAa CXEMY; OINKCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYITUPOBATH BEIBOIBI ITOJ] PYKOBOJACTBOM II€Iarora;
POBOJUTH TIPU HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHHUH, OIpeaesss
CpelHee 3HAUYCHHE U3MEPSIeMOM BEIMYUHBI  (QoKycHoe  paccmosnue
cobuparouet JIUH3BL), 000CHOBBIBATh BBIOOD
croco0an3MepeHus/u3MEPUTEIHHOTO PUO0pPa;
MIPOBOJIUTH COBMECTHO C TIEIarorOM HCCIICIOBAaHNUE 3aBUCUMOCTEH (hHM3MUECKUX
BEJIMYMH C HCIOJIb30BAHUEM TNIPSIMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH OT
BpPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHNHU 0€3 Ha4alIbHOM CKOPOCTH; IIeproaa
KOJIcOaHWT MaTeMaTHYEeCKOT0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXXEHUsS CBETa OT YIJIa MAJCHUS W yrja MPEJOMIICHUS OT yrja IaJeHHUs):
MocJie 00CYKIEHUS TI0]T PyKOBOJICTBOM TI€Iarora MiaHupOBaTh UCCIEAOBAHHE,
coOupaTh YCTaHOBKY, (DMKCHPOBATh PE3YJBTATHl MOITYYECHHON 3aBUCUMOCTH
¢u3nueckux BETWYMH B BHJE Tabmuil ¥ rpaduKoB, AeNaTh BHIBOABI TIO
pe3ynbTaTam HCCIICIOBAHUS;
COOTHOCHUTBH KOCBEHHBIC U3MEPCHHSI (PU3NICCKUX BEIIMUNH (CPEIHSS CKOPOCTh U
YCKOPEHHE Tela MPU PaBHOYCKOPCHHOM JBW)XCHHH, YCKOpPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPGUIIMEHT TPEHUS CKOIBKCHHS,
MeXaHWUYecKas pabdoTa M MOIIHOCTh, YacTOTa M TIEPHOJ KOJCOAHMIA
MaTEMaTHYECKOTO ¥ MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMPAFOIIICH



JIMH3BI, PaIMOAKTHBHBIN (DOH): C MOMOIIBIO Mearora MIaHUPOBATh U3MEPEHUS,
coOUpaTh PKCHEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH W3MEPEHHUS, CICAYs
NPEUIO)KEHHOM ~ HMHCTPYKIIMU;  BBIYUCIATH  3HAYEHUE  BEIUYUHBI U
aHaJM3UPOBATh MOJYUYCHHBIE PE3YJbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHN;

coOo/IaTh TMpaBujia TEXHUKU O€30MacHOCTH Mpu paboTe C J1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHHOTO 00CYKIACHHUS C M1E€1aroroMm;
CONOCTABJATh C TIOMOIIBID II€1arora OCHOBHBIE MPU3HAKA H3YYEHHBIX
bu3nueckux MojeNiel: MaTephalibHas ToukKa, a0COJIIOTHO TBEPAOE TeJo,
TOYEUHBIM UCTOUYHUK CBETA, JIy4, TOHKas JINH3A, IUIAHETapHAs MOJEIb aToOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa ¢ OOPOM HAa METOAUYECKHE MaTepHUabL;
XapaKkTepu30BaTh IMOCIE MPEIBAPUTEIIBHOTO OOCYXJEHUS C MeAarorom
MPUHLNNBL IEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTMOpOM Ha WX omnucaHusi (B TOM YHCIE: COUIOMETP, NAaTUYMKHU TOJIOKEHUS,
pPAcCCTOSIHUSI U YCKOpPEHHUA, pakeTa, 3XOJOT, OYKH, Mepuckor, (oroamnmnapar,
ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM I€/Iarora CXEMbl U CXeMaTUYHbIE PUCYHKU
W3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HW3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOILIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUUECKUX 3ajady;
ONTHUYECKUE CXEMbl MJI1 MOCTPOCHHS H300pKEHUN B IUIOCKOM 3€pKaje U
cobuparomiei JIuH3e;

IPUBOJUTH TPUMEPHI/HAXOAUTh HHPOPMALIUIO O MPUMEpPAX MPAKTHIECKOTO
UCIOJIb30BaHUS (PM3MUECKUX 3HAHUHN B MOBCEIHEBHON KU3HU ISl 00CCTICUCHHUSI
06e30macHOCTH MpU OO0paIIeHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsI 3/I0POBbSI U COOJIIOJICHUS HOPM DKOJOTUYECKOTO TOBEJCHUS B
OKPYIKaroIIEn Cpee;

OCYILIECTBIIATH MO PYKOBOJICTBOM TeJjarora nmouck nHopMauu Gu3n4ecKoro
cojepxkanusi B cetu MHTepHeT, caMOCTOSTENbHO (GOPMYIUPYS MOUCKOBBIM
3ampoc, HAXOAuTh IYTU OMNpENETIEHUS JOCTOBEPHOCTU  MOJYYEHHOM
nH(pOpMaIuY Ha OCHOBE UMEIOLIUXCS 3HAHUHN U IOTTOJTHUTEIbHBIX HCTOYHUKOB,
UCIIOJIb30BATh MPH BBHITIOJHEHUU YYE€OHBIX 3aJjaHUN OTOOPaHHYIO MEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpATypy (U3HUECKOTO COACpKaHUs, CIPABOYHBIC
Martepualbl, pecypcsl cetu UHTepHET; BiIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS
TeKCTa, mpeodpazoBanusi THGOPMAIMH U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C ONOPOM Ha AITOPUTM U YTOYHSIONIME BOIMPOCHI IEIarora; co3/1aBaTh MO
PYKOBOJICTBOM TIeZlarora ¢ 00Cy>K/IeHueM Tu1aHa pabOThl TUCHMEHHBIE U YCTHHIE
cOOOIIIeHHs] HA OCHOBE MH(OPMAILIUK U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO
COJICp)KaHMs, MYOJUYHO TPEICTABIATh  PE3yJbTaThl MPOEKTHOM  WIIU
UCCIIEIOBATEILCKON  JIEATEIBHOCTH; TMPU HATOM T'PaMOTHO HCMOJIb30BaTh
U3YYCHHBIM TMOHATUWHBIA anmapar M3y4yaeMoro pasfaena (Qu3uku o
CONPOBOXKJIaTh BBICTYIUICHUE TIpe3eHTalMed C yd4€ToM OCcOoOeHHOCTEe!
ayIUTOPUU CBEPCTHUKOB.



TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJMYECTBO YACOB, OTBOAUMBIX Ha OCBOEHHE KaXKA0M TeMbI yueOHOro npeamMera «Pusnka
[IpumepHOI amanTUPOBaHHON OCHOBHOM OOpa30BaTENbHOM MHPOrpaMMbl OCHOBHOI'O OOIIETO0 OOpa30BaHMs OOy4aroUIUXCs C
3aJIEpP’)KKOM TICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOLIUM paszenoM [IpumepHoil pabodeil nmporpammbl
yueOHoro npenmera «Puznka» 00pazoBaTeNIbHON MporpaMmMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu sTtom Opranusanus Bnpase
cama BHOCUTb MU3MEHEHHMs B COJIEpP)KaHUE U paclpesiesieHue yyeOHOro Marepuaia Mo rojgaM oO0y4deHHsl, B IOCIEA0BATEIbHOCTh
U3Y4YEHHUS TE€M M KOJMYECTBO YaCOB HAa OCBOCHHME KaKJOW TEMBI, ONpEACNIEHUE OPraHU3alMOHHBIX (OpM OOy4YeHHS W T.II.
OOOCHOBAaHHOCTb JIAHHBIX W3MEHEHUH OIpeAeaeTcs BHIOpaHHBIM OOpa3oBaTesibHOM opranuzanued YMK, nHIuBUAYyanbHBIMU
MCUXO(PU3UYECKUMH OCOOECHHOCTSIMU KOHKpEeTHBIX oOywaromuxcsi ¢ 3IIP, cTeneHpl0 yCBOEHHOCTH HMMHU YYEOHBIX TEM,
PEKOMEHJALMSIMHU 10 0TOOPY M alanTaluK yueOHOTo MaTepualia no (pu3uke, npeacTaBieHHbBIMU B [0sICHUTENBHOM 3aMKCKe.

7 KJIACC (68 )
TemaTnyeck OcHoOBHBIE BUABI AeATEJbHOCTH
N OcHOBHOe coiep:kaHue
Hii0JI0K, yuyamuxcsi(Ha ypoBHe y4eOHbIX
TEMA JIeicTBUI)
Paznen 1. ®usnka u €€ poJib B MO3HAHUH OKpPYKawuiero mupa (6
)
duzuka — Omuka — Hayka o mpupojne. SBieHus BrlsBiIeHHE OCHOBHBIX pa3IHYMi MPH MMOMOIIHU TEarora Mexay GU3NICCKIMHU M XUMHYCCKUMH
HAYyKa 0 npupogsl  (MCP).  @dusnuuecKMe  SBICHHUSL: npeBpameHusIMA (MC — Xumus).
npupoae(2 4) MEXaHUYECKHE, TEIUIOBBIC, JIIEKTPHUYCCKHE, PacnosnaBanue u kimaccudukanus mocie OOCYKICHHS C TMENaroroM IpH MOMOIIM HAaBOMISIIIX
MarHUTHEIE, CBETOBBIC, 3BYKOBEIC. BOTIIPOCOB (PH3HYECCKUX SBIICHUHA: MEXaHWYECKUX, TEIUIOBBIX, OJEKTPHUYSCKUX, MAarHUTHBIX
U CBETOBBIX.
Habmronenue u onmcanue GU3NYeCKuX IBICHUN Ha 6a30BOM ypOBHE.
Duznyeckune dm3nueckue BEJIMYIHHBI. OmnpenerneHye Mpy MOMOIIH MTEAarora MeHb! IeIEeHUS IIKaIbl H3MEPHUTEIFHOTO Iprudopa.
BEJIMYMHBI (2 N3mepenunepusmuecKux W3mepernne mo oOpasily moja pyKOBOJACTBOM Iearora JIMHEHHBIX pa3MepoB TNl U
4) BenuunH. Dusuueckue npubopu® TIPOMEKYTKOB

5 MC — 21eMEHTHI COJIEPKAaHMS], BKITFOUAIOLINE MEKIIPEAMETHBIE CBA3H, KOTOPHIE NOIPOOHEE PACKPHITH B TEMATUYECKOM [IAHUPOBAHHUH.
6 KypcuBom 0603HaueH yueOHBINH MaTepral, KOTOPbIi H3y4aeTcs, HO He BRIHOCUTCS Ha npOMexcyTquiw Y UTOTOBYIO aTTECTALHIO.



Hoepewmnocmu usMepeHu.

MexnyHapoaHascucreMa

eIMHHLL.
HMemoncmpayuu’

1 MexaHuueckue, TEIJIOBBIE,
JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHHSI.

2. Omsnyeckne MpuOOpsl U MPOIEaypa
OpSMBIX ~ M3MEPEHHI  aHaJlOrOBEIM U
IU(PPOBEIMIIPHOOPOM.

®dponmansusle nadopamopnslie padomovl unu
INEKMPOHHASL OEMOHCIPAUUSL.

1. Omnpenenenue LIEHBI
JEIEHUS HU3MEPHUTENHLHOTO
npudopa  (MCMONB3Ysl TEXHOJOTHYECKYIO
KapTy SKCIIEPUMEHTA).
2. Uzmepernne o0bEMa KUAKOCTH U
TBEPZOrO Tea.
3. Onpedenenue pazmepos Maivlx mei.

BPEMEHU € YYETOM MOTPEIHOCTEN.

W3mepenne mo o6pasiy moj pyKoBOJACTBOM HeAarora 00b&Ma >KUIKOCTH U TBEPAOTO Tema.
W3meperne mo oOpasmy mmoj pyKOBOACTBOM II€Zarora TEMIEPaTyphl IPH ITOMOIIH
KHUJKOCTHOTOTEPMOMETPA U JaTIHKA TEMIEPATYPHI.

BrinosnHeHue HECIOXHBIX TBOPUYECKHMX 3aJaHUl C ONOpPOM Ha alaropuTM, IpPEIBAPUTEIILHO
pa3oOpaHHBI ¢ TIEJAaroroM IO TIOMCKY CIIOCOOOB W3MEPEHHS HEKOTOPHIX (PH3HUECKUX
XapaKTepUCTHK, HAIIPUMED, pa3MEPOB MANBIX 0OBEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX 00BEKTOB,
OOJIBIINX PACCTOSHUM, MaJbIX MPOMEXYTKOB BpeMeHH. OOCyKIeHUe NpeiaraeMbIX CIiocoO0B.

EcrecTBenHo-
HAYYHbIH
MeTO/
no3Hanus (2

1)

Kak ¢u3mka um gpyrue ecTecTBECHHEIC
HAyKH W3y4alOT mpHupony. FEcmecmesenHo-
HAYYHLIL  MemoO  NO3HAHUA:  HAOmOeHue,
NOCMAHOBKA HAYYHOSO BONPOCA, 6bIOGUNCEHUE
2unomes, IKCNEpUMenm no npogepke cunomes,
obvacHenue nabaooaemozo aeneHus. Onucanue
usuyeckuxsasnenull ¢ NOMowbIo mooeell.

[Ipeamet u MeTOABI PU3UKH.
Jemoncmpayuu

1. OnpeneneHue MOTPENTHOCTH
JKCICPUMECHTA.

BrInBIKeHNE THITOTE3 TTOCTIE PEABAPUTEIBHOTO 00CYKACHHS C TIEaroroM, OOBSICHIIOIINX
MIPOCTHICSIBIICHNS, HAIIPUMED:

— IMOYEMY OCTaHABJIMBACTCA JABUKYIIEECS T10 FOpPI3OHT3J'IbHOI>i TIOBEPXHOCTHU TECJIO;

— TI0YeMY B )KapKylo ITOTO/Iy B CBETIIOHN OJeXkK/I€ IIPOXJIAJHEH, 4eM B

TéMHOI. BBI60Op C110cOO0B IPOBEPKH TUIOTE3 U3 MIPEIIOKEHHBIX

HEeJaroroM.

Habmrogenne npeIoKeHHBIX TEIaroroM HCCIEIOBAaHMN IO NPOBEPKE KaKOH-JIMOO THIOTE3HI,
HampuMep: JaJIBHOCTh MOJIETa IIapHKa, IMYIIEHHOI0 TOPHU30HTANbHO, TeM OOJIbIIe, YeM OoJblIe
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C MEAaroroM IMpocTedmmnx mojeneil (u3nueckux siBIeHUil (B BuUIe
PUCYHKOBHJIM CXEM), HallpUMep MaJieHHe MPeaMeTa; MPSMOINHEHHOe pacIpOCTPaHEHHE CBETA.

Pa3nen 2. [lepBoHavyajbHbIe CBEIeHUS 0 CTPOEHUH BeuiecTBa (5

)

Ctpoenne
pemecrBa (1

)

CrpoeHue BelecTBa: aTOMbI U MOJICKYJIBI, UX
pazmepboi. Onvimul, Odokazvleaiowue
QUCKpemHoe cmpoeHue 6euecmed.

Dpoumanvuvie nabopamopuvlie padbomuvt u

Habmronenne 1 uHTEpIpeTanus COBMECTHO C MEAaroroM OIBITOB, CBUIETEIBCTBYIOMINX 00
ATOMHO-MOJIEKYJSIPHOM CTPOEHHUH BEIIECTBA: OMBITHI C PACTBOPEHHEM PA3JIMYHBIX BEHIECTB B BOJE.
OreHKa TpU MOMOIIHM TEXHOJIOTHYECKOH KapThl pa3MEepOB aTOMOB M MOJEKYI C
HcTonb30BaHueMpoTorpaduii, HOTyIeHHBIX Ha aTOMHOM CHIIOBOM MHUKpockorie (ACM).
Omnpenenenune nocie NpeaBapUTEILHOTO 00CYXKICHUS € IE1aroroM pa3MepoB MaIbIX TEIl.

3




7 Bee JlemoHcTpanun u JlabopatopHblie paboTHI, IPEICTaBICHHBIE B CONEPKAHUY, TOMYCKACTCA(MOKHO) MIPOBOANUTH, UCIOB3YS HHPOPMAIIIOHHBIE U 3JICKTPOHHBIC TEXHOJIOTHH (LU(PPOBHIC

o0pa3oBaTenbHbIE pec

ChI).

onvimui®,
1. Onenka nmuamerpa aToMa METOAOM DSIOB
(cucmonmp3oBarmeM QoTtorpadmii).

JABuxkenune

u
B3auMoaeiicT
BHE YaCTHI{
pemtecTBa (2 1)

JBmwxenne yactun — BemecrtBa.  CBsi3b
CKOPOCTH JIBM)KEHHSI YacTHIl C TeMIIepaTypou.
BpoyHnoBckoe JBUKECHHE, T Py3us.
Bzaumooeiicmeue uacmuy sewecmsa:
npumsdicenue U Ommankueanue.

JHemoncmpayuu

1. HabntoieHre OpOYHOBCKOTO JIBHIKCHUSL.
Dpoumanvhvie 1abopamopHvle padomut u
onsimul
1.OnbITH 0  HaOIIOIECHUIO
TETIOBOTOPACIIMPEHUS T'a30B.
2.0nbITHl IO OOHAPY)KEHHIO NIEHCTBHS CHII
MOJICKYJISIPHOTO MPUTSDKEHHUSI.

HaGmonenne u oObsicHEeHWE TPU TOMOINM IleJarora OpOYHOBCKOTO JBM)KEHHS W SIBICHUS
muddysun.IIpoBenenre 1 00bSCHEHHE C OMOPOI Ha AITOPUTM, MIPEABAPUTEIHLHO Pa300OpaHHbIH C
TIe/IaroroM OIBITOB 110 HaOJIIOJICHUIO TETJIOBOTO PACIIMPEHUS I'a30B.

[IpoBeneHne n OOBSICHEHHE ONBITOB C OMOPOI Ha ANTOPUTM, NPEIBAPUTENBEHO Pa3o0paHHBINA C
II€1aroroM 110 OOHAPYKEHUIO CHJI MOJIEKYIIPHOTO PUTSKCHUS U OTTAJIKUBAHUS.

ArperatH

bie

COCTOSIHU

a1

BemrecrBa (2 1)

ArperaTHble COCTOSIHUS BEILECTBA!
cmpoenue 2azo08, sHrcuoxocmetl
u meépovbix

(kpucmaniuueckux) mei. Bzaumocesnszv mexicoy
CBOUCMBAMU BEWECNE 6 PASHBIX ASPESAMHbIX
COCMOAHUAX U UX  AINOMHO-MONEKVISAPHBIM
cmpoenuem.  Ocobennocmu — azpezamuvix
COCTOAHUL 800U

Hemoncmpayuu

1. Habmogenne muddysun.

Ommcanue mox PyKOBOJCTBOM Ieaarora (C HCHOJNB30BAHHEM IPOCTBIX MOJENe) OCHOBHBIX
Pa3IMuUiB CTPOSHHUH Ta30B, JKUJIKOCTEH U TBEPABIX TEII.

Hauanpuble npesncTaBiaeHUss O Malod CXKHMAeMOCTH >XKHIKOCTEH M TBEPIBIX Tell, OOJbIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 6a30BOM YPOBHE 1101 KOHTPOJIEM TeJlarora 0 COXpaHeHUH (HOPMBI TBEPIBIX T U
TEKY4eCTH KUAKOCTH.

Habmnronenue 3a onbITaMu, JOKA3bIBAIOIIUMH, YTO B TBEPIOM COCTOSHUH BOJIBI YACTUIIBI HAXOASTCS
BCpEIHEM JajibIlle APYT OT Apyra (IUIOTHOCTH MEHBIIE), YEM B JKUAKOM.

YcTaHOBIIGHHE C ONOPOM Ha MAMJAKTHYSCKUM MaTepuan MpPOCTBIX B3aMMOCBS3EH MeXIy
0COOEHHOCTSIMM arperaTHbIX COCTOSTHHN BOJBI M CYIIIECTBOBAaHMEM BOAHBIX opraHum3mMoB (MC —
6uonorus, reorpadust).

Paznen 3. JIBuskenue u B3aumoseiicreue teu (21 )




MexaHnyeck Mexanunueckoe IBUXKeHUE. PaBHOMepHOe U HccnenoBaHue paBHOMEPHOTO JBIDKEHHS U ONpPEAETICHUE ero NMPU3HAKOB I0Ce
oeJBHKEHHE HEpaBHOMEPHOE JIBIDKEHHE. CKopocCTb. MIPEABAPUTEIHLHOT000CYKIICHHS C TIEJarOroM.
(39) Cpeonss ckopocmb — npu  HEPAGHOMEPHOM HaOmonenne HepaBHOMEPHOTO IBIKCHHUS 1 OTIPEICIICHNE €r0 OTINIHI OT pABHOMEPHOTO
osudicenuu. PacdéT myTH M BpEMEHHN IBIDKCHHUS. JBIDKCHUSIIOCIIE TIPEABAPUTEILHOTO OOCY)KICHUS C TIEAarOTOM.
Hemoncmpayuu Pemenne THMOBBIX pacdETHHIX 3agad B 1—2 NEHCTBHA ¢ OMOPOM Ha auropuTM,
1. Habnronenne MEXaHUUECKOTr0 MIPeABaPUTEIHHOPA300PAaHHBI COBMECTHO C IEAAroroM Ha ONPENENICHHE ITyTH, CKOPOCTH U
JBIDKCHUS BpPEMEHH PaBHOMEPHOTO

8 3eck u nanee NpUBOIUTCS PACIIMPEHHBIH TIepeyeHb J1abopaTOPHBIX PabOT U OIBITOB, U3 KOTOPOTO YUHUTENb JIeNaeT BHIOOP 10 CBOEMY YCMOTPEHHMIO U ¢ Y4ETOM CIIMCKA SKCIIEPUMEHTANIbHBIX 3aJaHHH,
npearaeMeix B pamkax OI'D mo ¢usuke.

Tena. JBYOKEHHUS.
2. U3mepenue CKOpPOCTH AHanu3 Ipy MOMOIIN TTeAarora rpaMKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH.
MIPSAMOJIMHEHHOT O
JIBUKCHMUSL.
@poumanvuvie n1adopamopHsle padomsl u
onvimol

1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO
JBIOKEHUS (IIApUKa B JKUIKOCTH, MOICIH
INEKTPUYECKOT0 aBTOMOOMJIS U T. IL.).

2. OmnpeneneHue cpeaHein

CKOPOCTH CKOJIBXKEHUsI OpycKa WiH
[IAPUKA 110 HAKIOHHOM MJIOCKOCTH.

Huepuus, SlBnenne  WHEpPUMU.  3aKoH  UHEpYUU. OObsiCHEHHE TIPU TTOMOIIHM TEXHOJIOTMYECKOW KapThl W IeJarora M MpOTHO3UPOBAHUE SIBICHHH,
Macca, Bzaumooeiicmsue men kax npuvuHa UsmeHeHus 00YCIIOBJICHHBIX MHEpIMeH, HAapUMep: YTO MPOMCXOIUT IPU TOPMOKEHHUHU WIIM PE3KOM MaHeBpe
IJI0THOCTD (4 ckopocmu Osudicenuss men. Macca xkax mepa aBTOMOOWJISI, MOYeMy HEBO3MOXXHO MIHOBEHHO NPEKPATUTh MABIDKCHHE Ha BEIOCHIICAE HIIH
q) unepmnocmu mena. IIIOTHOCTb BelECTBa. CaMOKaTeH T. 1.
CeéAa3b naommocmu ¢ KOIUYECMBOM MONEKY 6 Habmronenne u 6a30BbIil aHATW3 ONBITOB IIOA PYKOBOJACTBOM II€arora, IEMOHCTPHUPYIOLINX
eounuye 0b6véma geujecmaa. U3MEHEHHE CKOPOCTH ABUKEHHS TeJla B pe3yybTaTe AeHCTBUS Ha HETO APYTHX Tell.
Hemoncmpayuu Pemenne TMNOBBIX pacu€THBIX 334a4 B |—2 NEHCTBHA C OMOPOM HAa adrOPUTM, MPENBAPUTENBHO
1. HabnroieHne siBJI€HUS MHEPLIUH. pa300paHHBIIl COBMECTHO C IIe/IaroroM Ha OIpeJIeNIeHne MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
2. Habnronenne M3MEHEHHS CKOPOCTH HaOmonenne u 0a30BBI aHaIM3 OIBITOB I10J] PYKOBOJCTBOM II€/arora, J€MOHCTPHUPYIOIINX
MIPUB3aNMO/ICHCTBHH TEII. 3aBHCUMOCTb M3MEHEHHsI CKOPOCTH Tella OT €ro Macchl NpU B3aUMOAEUCTBHM Tell. M3mepeHue
3. CpaBHeHHE Macc 110 B3aUMOICHCTBHIO Tell. MacchITela pasInuHBIME CIIOCOOaMH.

OHPGHGHGHHG COBMECTHO C II€JaroroM rjIOTHOCTH T€Jia B PE3YJIbTATE U3MCPCHUSA €0 MaCChl U 00BéMa.




Cuia. Buasl

Cuna KakK

HBy‘ICHI/Ie COBMECTHO C II€IaroroM B3aHMOJICHCTBHS KaK TIPUYIUHBI UI3MEHEHUA CKOPOCTHU TEJIa UIIA

cmii(14 v) XapaKTepUCTHKA eroaedopMarym.
B3auMojeiicTBud Tes. Cuna ynpyrocTd U 3aKOH Omnwucanue Ha HAYaJIHHOM YPOBHE PEATBbHBIX CUTYAIT B3aUMOICHCTBHUS TEJ C TIOMOIIBIO MOJICNIEH,
I'yka.  H3mepenue cunet ¢ nomouvio BKOTOPBIX BBOJIUTCS MOHATHE U N300pakeHIE CIUTHL.
OJunamomempa. SIBneHWE TIATOTEHHUS W CHIA W3ydenue monx pyKOBOACTBOM II€Aarora CHIIBI YIPYTOCTH, 3aBHCUMOCTH CHJIBI YIPYTOCTH OT
TsokecTd. Cuna msicecmu Ha Opyaux NaAaHemax YAJIMHEHUS! pE3WHOBOTO ITHYPa WX MPY>KUHEI (C IOCTPOCHHUEM Tpaduka).
(MC). Bec mena. Hesecomocmo. CroxeHue AHanu3 ¢ Omopod Ha AMJAKTUYECKUH Marepuajd I[0J KOHTPOJIEM Iefarora INpaKkTUYeCKUX
CWJ, HAampaBJCHHBIX TI0 OJHOW TPSIMOW. CUTyallUii, B KOTOPBIX MpOSBIAETCS ACHCTBUE CUIBI YNPYrocTH (YHPYrocTb Msda, KPOCCOBOK,
PaBHogelicTByromas cun. Cuna mpenus. Tpenue BETOK JIepeBa JIp.).
CKOIbIICeHUA U mpeHnue nokos. Tpenue 8 npupooe AHanM3 ¢ onopoii Ha ANAAKTHUECKUH MaTepHal oA KOHTPOJIEM TIeJlarora CUTyalui, CBI3aHHBIX C
umexnuxe (MC). SIBJICHUEM TATOTEHHUSI.
Jemoncmpayuu?® [TonuMaHue ¢ omopoil Ha CXeMbl MpPU MOMOLIM IeAarora OpOUTalIbHOTO JBIIKEHUS IUIAHET C
1. CroxeHue cuj, HalpaBJICHHBIX IO HCIIOb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa nHepuuu (MC — acTpoHOMHS).
OJTHOMTIPSIMOIA. W3mMepeHne Beca Tena ¢ IoMomIbio tuHaMoMeTpa. OO0CHOBaHIE 3TOTO CIIOCO0a H3MEPEHHUS TOCe
2. Hemoncmpayus  cunvi TTOBTOPEHUS C TIEIarOTOM.
ynpyzocmu Hapa3IudHbIX HabmroneHue siBIeHAS HEBECOMOCTH.
Mamepuanax. Habmronenue 3a sKCTIepIMEHTATBHBIM [TOTYYSHHEM IIPAaBHIIa CII0XKEHHS CHIT, HAIIPABICHHBIX BJOJb
@ponmansusle n1adopamopHvle padomet u onrHOH mpsMoit. OmpeenieHre MpY IOMOIIH MIe1arora BEIHINHEl PABHOACHCTBYIOMICH CHIL.
onvimol. Wzydenue mo pyKOBOJICTBOM II€Jarora CHUJIbl TPSHUS CKOJIBKEHIS U CHJIBI TPCHHUS TTOKOSL.
1. Onpenenenue MIOTHOCTH TBEPIOTO TeNA. HccrnenoBanue ¢ Omopod Ha TEXHOJOTMYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHs OT Beca
2. OnBbITHI, JEMOHCTPHUPYIOIIHE TeJIal CBOMCTB TPYIIUXCSA MOBEPXHOCTEH.
3aBUCHMOCTh pacTsbkeHus (aedopmanyn) Ba3oBbIif aHAN3 ¢ ONMOPOM HA AMTAKTHUYECKUM MaTepHall o KOHTPOJIEM Ielarora NpakTHIeCKUX
NPY>KHHBI OT TPHIIOKEHHOH CHIIBI. CHUTyallMii, B KOTOPBIX TIPOSIBISETCA JCHCTBHE CHIIBI TPEHHUS, HCIOIB3YIOTCA CHOCOOBI €&
3. OnBbITHI, JIEMOHCTPUPYIOLINE YMEHBIIICHUS WM YBEJIMYEHUS (KaTaHHE Ha JIBDKAaX, KOHBKaX, TOPMOXKEHHE aBTOMOOWI,
3aBUCHMOCTBCHJIIBI TPEHUSI CKOJIBKEHHUS OT HCTIOb30BaHUCTIOAIIUITHAKOB, TUIABAHHE BOTHBIX KUBOTHBIX U Ap.) (MC — Ounonorus).
Beca Tejla M XapaKTepa CONPHKACAIOLIIXCS Pemenne THIOBBIX pacu€THBIX 33734 B |—2 NEHCTBHA C OMOPOI Ha aIrOPUTM, MPEIBAPUTEIBHO
TIOBEPXHOCTEH. pa3o0paHHBI COBMECTHO C TEJAroroM C MCIOJB30BaHHEM (POpMyI IS pacdéra CHIIBI TSHKECTH,
CHIIBIYTIIPYTOCTH, CHIIBI TPCHUS.
Paznea 4. JlaBaenue TBEPABIX TeJ, KUAKOCTEl U ra3oB (21 )
JaBien Hasnenne. Cnocobwvl ymenvuieHUs: u AnHanmu3 U 00BSICHEHHE ¢ OMOPOW Ha AMOAKTHYCCKHA MaTepHal o]l KOHTPOJIEM Ie[arora OIbITOB
ue. yeenuuenusioasnenus. Jagnenue 2asa. UTMPAKTHICCKUX CUTYAIUi, B KOTOPBIX IPOSBISCTCS CUIIA TaBICHUS.
Mepena 3asucumocmao ObocHOBaHME C OMOPOH HA TEXHOJIOTHYECKYIO KapTy IPH ITOMOIIH [IE1arora croco00B YMEHBIICHUS
qa oaenenus 2aza om 00véma, WYBEIMYEHUS JTaBIICHUSI.
AaBJIeH memnepamypul.Ilepedaua oagnenus W3yuenne noa pyKOBOACTBOM II€jarora 3aBUCUMOCTH JIABJICHUS ra3a oT 00bEMa U TeMIepaTypebl.
ust MEEPObIMU MeNaMU, HCUOKOCHAMU U W3ydenue moj pyKOBOJCTBOM Ie1arora OCOOCHHOCTEH mepenadu JaBlIeHHs TBEPABIMHU TEIaMH,
TBEPABI eazamu. 3axon Ilackana. KHUIKOCTAMHU U TazaMu. OOOCHOBaHME PE3yIbTAaTOB OMBITOB OCOOCHHOCTSIMH CTPOEHHS BEIIECTBA
MM [IHesmamuyecKkue MauwiuHbl. BTBEPIOM, KUIKOM U ra3000pa3HOM COCTOSHUSX HPEATIOKEHHBIMH (POPMYITUPOBKAMHU.
TeJaMH, Jemoncmpayuu? Habmronenue 3a 3KkcriepuMeHTATBFHBIM JOKa3aTeIbCTBOM 3aKkoHa [Tackans.




KHAKOCTAM 1. 3aBHCHUMOCTD ABIICHUS
W Ura3aMu rasa oT
(39) TeMIIePaTyphlL.
2. Ilepenava gaBIeHUS JKAAKOCTBHIO M Ta30M. Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 neiicTBhs ¢ Omopod Ha anropuTM™,
IIpeABapPUTEIHHOPA300PaHHBI COBMECTHO C IIE€AAaroroM Ha pacuéT AaBJiIeHHs TBEPAOTO Tema.
JaBienne 3aBUCHMOCTh  JABJICHHS JKHJKOCTH  OT HccnenoBanue ¢ omopod Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJCTBOM II€farora
skuakoctu (5 1) rnyounsl. [ udpocmamuueckuii  napaooxc. 3aBUCHMOCTH/IABJICHHS JKUIKOCTH OT TTyOUHBI TOTPY>KEHUS ¥ TNIOTHOCTH JKUIKOCTH.
Coobwatowuecs  cocyowl.  Tudpasiuveckue Habmonenne n HavanbHOE MOHUMaHUE THAPOCTATHYECKOTO NapaoKca Ha OCHOBE 3aKOHA
MEXAHUZMBL. IMackans.M3ydeHre COBMECTHO € MEIarOrOM COOOIIAIOLIUXCS COCYAOB.
Jemoncmpayuu? Pemrenre THMOBBIX pacdETHHIX 3aqay B 1—2 nelicTBHs C ONOPOI Ha auroputMm,
1. Coobmaromntuecs cocympl. NIpeABapUTENHHOPA300paHHBIN COBMECTHO C MEAaroroM Ha pacuéT JaBiIeHUs XKHUIKOCTH.
2. l'uapaiauyeckuii mpece. Habnronenue 3a 00bsICHEHHEM IPUHIIMIIA ISHCTBUS THAPABINICCKOTO Mpecca.
AHanm3 n OOBSACHEHHE C OMOPOM Ha IUIAKTHYECKUH MaTepuan MoJ KOHTPOJIEM Iefarora
MIPAaKTHYECKUX CHUTYallWi, JEMOHCTPUPYIOUIUX IIPOSBICHUE JABJICHHUS JKUAKOCTH M 3aKOHA
[Mackanst, HarpuMep MPOIECCOB B OpraHu3Me MpH riry0oKoBogHOM HbIpssHIH (MC — Onomnorus).
ATmochepH Atmocepa 3emim  um atMocdepHoOe Habmonenue 3a skcriepuMeHTaIbHBIM 00HApYXKEHUEM aTMOC(HEPHOTO AABICHHS.
oe 1aBJIeHHE JaBJICHUE. Ipuuuns CyuecmeoBanus AHanu3 1 00BsICHEHHE C ONOPOH Ha AWAAKTUUECKHN MaTepuall 1oJ| KOHTPOJIEM Ie/Iarora OIbITOB
(6 9) 6030YULIHOL 006010YKU Semnu. Onvim UIPAKTUYECKUX CUTYaIUH, CBSI3aHHBIX C JEHCTBHEM aTMOC(HEPHOTO JaBICHHUS.
Toppuuenau.  Hsmepenue — ammocgepnoo HabGmonenue 3a 00bsICHEHHEM CYLIECTBOBAHHS aTMOC(hephl Ha 3eMile U HEKOTOPBIX IIAHETaX WU
oasnenus.  3asucumocmsv  ammocgepHozo e€oTcyTcTBHs Ha Apyrux riaHerax u Jlyne (MC — reorpadwusi, acTpoHOMHS).

0aeneHuss om BblCOMbl HAO YPOBHEM MOPSL.
Ilpubopwvr 02 usmepenusi ammocgeproco

oaenenus.
Jemoncmpayuu?
1. TIposiBnenue aeiicTBus

aTMochepHOToJaBIeHUsI.

bazoBoe moHMMaHWe NMPUYMH W3MEHEHHs IUIOTHOCTH aTMOC(Epbl C BBICOTOMW M 3aBUCHMOCTH
aTMoc(epHOTro IaBJICHHS OT BHICOTHI.

Peurenre THMOBBIX pacdETHHIX 3a4ay B 1—2 NelicTBHs C ONOPOI Ha auroputMm,
MIpeaBapUTENT-HOPa300paHHBIN COBMECTHO C IIEJaroroM Ha pacuéT aTMOC(HEpHOTO JaBICHUS.
W3ydenue noJ pyKOBOJACTBOM II€Aarora yCTpoicTBa 6GapoMeTpa-aHepoua.




HeiicTBue

JKHIKOCTH W
rasa Ha
NOrpyKEHHOE
B Hux Tejo (7

1)

Jeticmseue  ocuokocmu U 2dza  Ha
noepysicéuHoe 6 Hux meno. BrITamKuBaromas
(apxumenoBa) cuma. 3akon  Apxumeoa.
Inasanue men. Bozoyxonnasanue.

JMemoncmpayuu?

1. 3aBUCHUMOCTD BHITATKUBAIOIIEH CHITBI

oT 00béMa TOTpyXEHHOH dYacTH Telaa u
IJIOTHOCTH KUJIKOCTH.

2. PaBeHCTBO BBITAIKUBAIOIICH CHIIBI
BECY BBITECHEHHOM KHUIKOCTH.
3. VYcnoBue miaBaHus TeJl: IUNIaBaHNUE WIIH

HNOTPY)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOILIEHHS TNIOTHOCTEH Tela U XKUIKOCTH.
®@poumansvuvie nabopamopusvle padbomol u

onbimol.

1. UccnenoBanue 3aBUCHMOCTH Beca Tela B
BOJie OT 00BEMa MOTPYKEHHON B KUIKOCTD
YacTH Tena.

2. OmpeneneHue  BBITAJIKHBAIOIICH  CHIIBL,
JEUCTBYIOIICH Ha Teso, MOTPYXKEHHOE B
KHUJKOCTb.

3. IIposepka HE3aBHCUMOCTH

BBITAJIKMBAIOLIEH CUJIBI, JEHCTBYIOLIEH Ha
TE€JI0 B )KUAKOCTH, OTMACCHI TeJa.

4. OTBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb
BBITJIKHUBAIOUIEN CUJIbI, EUCTBYIOIIEH Ha
TEIO B JKHIKOCTH, oT 00BéMa
HNOrpyXEHHOU BXKUAKOCTb YaCTH TeJla U OT
IUTOTHOCTH YKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIn
KOHCTPYUPOBaHUE JIOJKU U OIpeleIeHHe
€€ Irpy30I0AbEMHOCTH.

Habmonenue 3a skcriepuMeHTaIbHBIM OOHApYKEHUEM JEUCTBHS )KUAKOCTH U ra3a Ha HOTrpyKEHHOE
BHHUX TeJIO.

OmnpeneneHue ¢ ONOPOI Ha TEXHONOTMYECKYI0 KapTy BBITAJIKUBAIONIEH CHIIBI, NeicTByroIel Ha
TEJI0,IOTPYKEHHOE B )KUIKOCTb.

Habmronenue 3a npoBegeHHeM U OOCYXKAEHHE COBMECTHO C  IEJaroroM  OIIBITOB,
JIEMOHCTPHPYIOLIHX 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TEJO B KUJIKOCTH, OT
00bEMa NOorpykEHHOH B )KUAKOCTh YaCTH TeJla U OT IVIOTHOCTH YKUAKOCTH.

HccnenoBanne moj pyKOBOACTBOM TIEfarora 3aBUCHMOCTH Beca Tela B BOJIE OT 00BEMa
NOTPYKEHHOUB JKUIKOCTh YaCTH TeNa.

Pemenne THMOBBIX pacy€THBIX 3amad B 1—2 HEHCTBHUA C ONOPOH Ha ajarOpUTM,
MIPeABapPUTEIHHOPA300PaHHBIH COBMECTHO C NIE€AAaroroM Ha IMPHMEHEHHE 3aKOHA ApXHMeaa ’
ycnoBus maBaHus Te1. KoHCTpynpoBaHue Ipy MOMOIIH Tearora apeoMeTpa Hin
KOHCTPYUPOBaHUE JIOJKH U ONpEJeNICHUEEE IPy30I0 bEMHOCTH.

Pa3znen 5. PaGora u MourHocTs. Dueprus (12 1)




Pabora Mexanuueckas padora. MomHocTs Habmronenne 3a SKCIIiepUMEHTAIBHBIM OTIPEICIICHUEM MEXaHHIECKON pabOThI CHIIBI TSXKECTH TP
" MAJICHAN Tella ¥ CHJbl TPEHHS INPH PABHOMEPHOM IIEPEMEUICHHH TeNa II0 TOPH30HTAIbHOMN
MOIIHOCT MTOBEPXHOCTH.
b3 4) Habmonenue 3a neMoHCTpanueil pacuéra MOIIHOCTH, Pa3BUBAEMOMN IIPH MOABEME I10 JIECTHUIIE.
Pemenne THIOBBIX pacu€THBIX 3a7ad B 1—2 JEeHCTBHA C OMOPOI HA aJTOPUTM, HPEIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IIEJaroroM Ha pacuéT MexaHn4ecKoH paboThl M MOIITHOCTH.
IIpocteie [Ipocteie  MexaHW3MBI:  pblUar, OJOK, HavanbHoe mNOHMMaHME BBIUTPHINIA B CWJIE IPOCTBIX MEXaHM3MOB Ha IIpUMepe phlyara,
MexaHu3mblI (5 HaKJIOHHAs MJIOCKOCTb. [Ipasuno pasHnosecus ITOJIBUYKHOTO U HETIOIBUXKHOT'O OJI0KOB, HAKJIOHHON TNIOCKOCTH.
4) puiuaea. Ilpumenenue npaguna paeHogecus HccrnenoBaHue COBMECTHO € TIEJarOroM yCJIOBHS paBHOBECHS phIdara.
pvluaea Kk 010Ky.  «30710Mmoe  npasuioy OOGHapyXeHHe 0] pyKOBOJCTBOM IIEJarora ¢ ornopoil Ha IMAaKTHIECKUH MaTepHal CBOMCTB MPOCTHIX
mexanuky.  KIIJI  mpocTeIX — MeXaHH3MOB. MEXaHHM3MOB B Pa3JIMUHbIX HHCTPYMEHTAX U IMPHCIIOCOONICHUAX, HCIIOJIb3YEMBIX B OBITY M TEXHHUKE,
[IpocThie MeXaHU3MEI B OBITY U TEXHHUKE. a Takke B KUBBIX opranuzMax (MC — Guonorus).
Hemoncmpayuu HaOmonenue 3a SKCIIEPUMEHTANIBHBIM JI0OKAa3aTEIb.CTBOM pPAaBEHCTBA PadOT NpPU MPUMEHEHHH
1. ITpuMepsI TPOCTHIX MEXaHU3MOB. MIPOCTBHIXMEXaHU3MOB.
®@poumanvuvie n1adopamopHsle padomsl u Omnpenenenue nox pykooactsoM neparora KITJ{ HakIOHHON IJIOCKOCTH.
onsimul Pentenne TMNOBBIX pacu€THBIX 3aAa4 B |—2 NEHCTBHA C OMOPOM HAa aArOPUTM, MPENBAPUTENBHO
1.0npedenenue pabomer cunvt mpenus npu pa300paHHBIN COBMECTHO C IE€AAaroroM Ha MPHMEHEHHUE NTPaBUiIa PABHOBECHS pbluara M Ha pacuéT
PABHOMEPHOM — OBUJICEHUU  meia  No KITH.
20pU30HMANLHOU NOBEPXHOCHIU.
2. Hccredosanue ycnosuii pagrnogecus pbluazd.
3. Usmepenue KII[ HaxnonHou naockocmu
(31eKMPOHHASL OeMOHCMpayusl).
Mexannveck Mexanunueckass sHeprusa. Kunemuueckaa u Habmonenue 3a SKCieprMEHTAILHBIM OIIPEAETICHINEM H3MEHEHUs] KWHETHUECKOH 1
asiyHeprusi nomenyuanvhas snepeus. lpespawenue 00Ho2o MOTEHIMATIBHOMIHEPTUH TeJla TIPH €T0 CKaThIBAHUHM 110 HAKIIOHHOHN TIJIOCKOCTH.
(4 9) 6U0A MeXaHUYecKoll dHepeuu 8 Opy2ol. 3aKoH dopMmynupoBaHHE COBMECTHO C IEIaroroM Ha OCHOBE MCCJIEOBAaHMS 3aKOHA COXPaHEHUS

COXpaHCHUA DOHEPIU B MEXAHUKE.
®poHTATbHbIE JadopaTopHble
Pa6oThI HONBITHI.
1. H3sydyeHme  3akoHa  COXPaHECHUS
MEXaHWYeCKOW YHEPruu (IJIEKTPOHHAS
JIEMOHCTPAITHS ).

MEXaHUYECKOM SHEPTHN.

IIpencraBnenue npyu NOMOILM [1€Jarora rpaHul] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUU.
Peurenre THMOBBIX pacdETHHIX 3a4ay B 1—2 NelicTBHs C ONOPOI Ha aluroputMm,
IIpeABapUTEIHHOPA300PaHHBIH COBMECTHO C IEarOrOM C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
SHEPruu.

Pe3epBHoe Bpems (3 1)




8 KJIACC (68 )

TemaTnueck
Hii0JI0K,
TEeMBbI

OcHoBHoOe coepkaHue

OcHOBHBIE BUAABI eATEJIbHOCTH
yJyamuxcsi(Ha ypoBHe y4eOHbIX
aelcTBUI)




Pa3nen 6. TensioBble siBiieHus (28 1)




Ctpoen

ue n

CBOIiCTB

a

pemecTBa (7 1)

Ocnosnbie NONOJNCEHUSL  MOAEKYIAPHO-
KUHemu4eckoll meopuu CmpoeHus eeuecmsd.
Macca u pasmepor amomos u monexyi. Onvimol,
noomeepacoaroujue  OCHOGHbIE — NOJONCEHUs
MOJNEKYNIAPHO-KUHEMU4eCKOU meopuu.

Monenn TBEPIOTO, SKUJKOTO u
ra3o000pa3HoOro COCTOSIHUI BEILIECTBA.
Kpucmannuueckue u  amopgueie  mena.
ObvsacHenue ceolicmeé 2a308, dcuoKocmel U
meépovlX  mel  HA  OCHOBe  NOJOJNCEHUlL
MONEKYIAPHO-KUHEeMUYeCKOU meopu.
CMmaunBaHUe u KanuiiapHule agieHus. Teniosoe
pacuupenue u caicamue.

Jemoncmpayuu?

1. Habmonerne 6poyHOBCKOTO TBH)KCHUS.
2. Habnronenue nuddysuu.

3. Habmronenue SIBJICHUH
CMaYUBaHU HUKaNMUJUIPHBIX
SIBIICHUM.
4. HabmoneHne TemmoBoro pacirupeHus Tell.

5. I3MeHeHMe maBieHMs Ta3a IpH
M3MEHEHHNO0BbEMA U HarpeBaHUU HIIH
OXJIAXKACHHH.

Dpoumanvuvie 1adopamopHsle padomut u

onslmbul.

1. OnpITEl IO OOHAPYKEHHUIO JNEHCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSDKCHUS (nmm
AJIEKTPOHHAS JEMOHCTPALUS).

2. OmpIThl 1O BBIPAILIMBAHHUIO KPHCTAJLIOB
[IOBapEHHOM COJIM UJIM caxapa.

3. OmpiTel 1O HAOJNIOJICHUIO  TEIUIOBOTO
pacuupeHus ra3oB, JKUJIKOCTEH U TBEPABIX
TeJL

4. Onpenenenne  JaBJICHUS
OaJuTOHE MITPHIIA.

5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD
JIaBJICHUSI BO3JyXa OT ero o0béma u
HarpeBaHus WM OXJIaXKACHHS.

6. Ilposepra aunomeswi JUHEeUHOU
3a8UCUMOCMUOTUHBL COLOUKA HCUOKOCTIU
8

BO3llyXa B

HaOmonenue u nHTEpIIpETanysl COBMECTHO C II€ATOTOM OIIBITOB, CBHICTEIBCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM Pa3INIHBIX BEIIECTB B BOJE.
Pewenne TUNOBBIX pacdy€THBIX 3a1a4 B 1—2 NEHCTBUS C ONOPOM HA alrOPUTM, MIPEIBAPUTEIILHO
pa300paHHBIII COBMECTHO C IENAaroroM MO OICHHUBAHWIO KOJIMYECTBA aTOMOB WM MOJEKYN B
eIMHNIICc00BEMA BEILIECTBA.

[IpencraBneHne npy NOMOIIN Mejarora OpOyHOBCKOTO JIBMKEHUS, siBeHUs T dy3un u pasnuuuii
MeXTy HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYISIPHO-KUHETUYIECKON TEOPHH CTPOCHUS BELECTBA.
OObsicHeHHE TIPH ITOMOIIIH TIe/1arora ¢ OIopol Ha TUIAKTUYECKUI MaTepHuall OCHOBHBIX pa3iInyuuii
B CTPOCHMHU Ta30B, XXKUAKOCTEH U TBEPABIX TeN C HCIOJb30BAaHUEM IOJIOXKEHUH MOJICKYJISPHO-
KMHETHUYECKOH TEOPUU CTPOEHUS BEIIECTBA.

IIpoBeneHne mox pyKOBOACTBOM IIEIarora OMBITOB IO BBIPAIIMBAHHIO KPUCTAIIOB MOBAapEHHOM
COJIMMIIN caxapa.

IIpoBeneHne COBMECTHO € MEIaroroM 1 0OBbSICHEHHE U3 TIPEIUIOKEHHOTO IEPEYHS BHIBOAOB OIIBITOB,
JEMOHCTPHUPYIOIINX KalWLIPHBIE SBICHHA U SBICHIE CMAaulBaHMU.

OObsicHEeHHe C ONOpPOM HA TEXHOJIOTHYECKYIO KapTy II0J, PYKOBOJCTBOM IIe/larora poOJH
KaMULPHBIXSIBIICHUH 1S IOCTYIUIEHHS BOJBI B opranusM pacteHuid (MC — Ouosnorust).
HaOumtojeHue onpITOB 1O HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPBIX TEl.
OOBsicHEHHE ¢ OTTOPOI HAa TEXHOJIOTHUECKYIO KapTy MO PyKOBOACTBOM IEJarora COXpaHeHHs
00BEMATBEPBIX TEJ, TEKYYECTH XKHUIKOCTH (B TOM YHCIIE, Pa3HHUIIBI B TEKYUECTH JUIsl pa3HbIX
KHUJIKOCTEN), TaBIeHUS ra3a.

HabmroneHue 3a IpoBeIeHUEM OIBITOB, AEMOHCTPUPYIOIINX 3aBHCUMOCTh JABJICHHUS BO3AyXa OT
ero 00bEéMa 1 HarpeBaHWs WIN OXJIXKICHUS, U HX OOBICHEHHE HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO
yUYCHHSI.

AHanu3 npy MOMOIIM TIeJIarora ¢ oIopoi Ha TUJAKTHIECKU MaTepHal MPaKTHYECKUX CUTyalui,
CBSI3aHHBIX CO CBOIMCTBaMH Ia3oB, )KUIAKOCTEH M TBEPIBIX TEIL.




mepmomMempuieckoll mpybke
ommemnepamypeoi.




TennoBbie
npoueccsi (21
1)

Temneparypa. Cesaze memnepamypvl  cO
CKOPOCMbIO MENI08020 OBUNCEHUSL HACTHUY.

Buytpennsis sneprusi. Cnocobul usmeHeHust
SHYympeHHell  dHepeuu:  menionepeoaid u
cosepuienue pabomul. Budwi menionepedauu:
MenIonpo8oOHOCMb, KOHBEKYUS, USTYUEHUe.

Konuuectro TEIUIOTHI.

VY nenvHas

TETOEMKOCTD BeIIeCTBa. Tenioobmer u meniogoe
pasHosecue. YpasHeHue menniogo2o OAIaxcA.

ITnaenenue u omeepoesanue
Kpucmaniuieckux geujecms. Y elbHas TEIIOTA
iaBienus. [lapoobpaszosanue u KoHOeHcayus.
Hcnapenue (MC). Kunenue. Y aenpHas TemioTa
napooOpazoBaHusl. 3asucumocmo
memnepamypbl KUneHusi om ammoc@eprozo
daenenus. Baascrnocms 6030yxa.

DOHeprus TOIUIMBA. Y JeNbHas
CropaHusi.

Ipunyunsr pabomel mennogwvix dgueamernell.
Ky

TCIJIOTAa

menio
6020
odsucamens. Tennogvie Ogucamenu u 3auuma
okpyacaroueti cpedvt (MC).
3akon coxpanenus u npespauerust SHePeUU 6
mennogwix npoyeccax (MC).
Jemoncmpayuu?
[MpaBuia u3MepeHus TeMIepaTyphl.
1. Bune! Tennonepenayn.
2. OxJaxieHre P COBEPIICHUH PaOOTHI.
3. HarpeBanue OpUd  COBEPUICHHH
PaOOTHIBHEIITHUMU CHJIAMH.
4. CpaBHeHHE TEII0EMKOCTEN
Pa3InIHBIX BEIIECTR.
5. Ha6mronenne xuneHus.
6. HaGmonenue MTOCTOSIHCTBA
TEeMIEPaTypHIIIPH TUIABICHUU.
7. Moenu TENIOBBIX IBATaTEICH.
@ponmansuvle n1abopamophusie padomeot u
onsimbol.

OOocHOBaHKE MO TMOJTrOTOBJICHHOMY aJTOPUTMY COBMECTHO C IIEAaroroM IPaBHJI W3MEpPEHHUs
TeMIepaTypsl.

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB H3MEPCHHUS U IIKAJI TEMIICPATYPHI.

HabmroneHue 3a mpoBeACHUEM OIBITOB, IEMOHCTPUPYIOIIUX U3MEHEHHE BHYTPEHHEH SHEprUn
Tena Bpe3yibTare TeIUIonepeaun U padoThl BHEIIHUX CHJL.

HabGmonenue 3a mpoBeieHUEM OIBITOB, OOCYKACHHE NMPAKTUUECKUX CHTYAIMH,
JEMOHCTPHUPYIONIMXPA3IUUHbIE BUJIbI TEIJIONEPEaayu: TEIIONPOBOIHOCTD, KOHBEKIIHIO,
U3Iy4eHUe.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTUUECKYIO KapTy MOJ PYKOBOACTBOM I€Aarora siBICHUS
TEIUI000OMEHA TIPH CMEIIMBAHUH XOJIOTHOHN U TOPSTICH BOJIBI.

HabmroneHnne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEXKIY TOpsIeii M XOJIOJHOH BOIOH.
OmnpenesneHne Py ITOMOIIH TIEIarora KOJIHYeCcTBa TEIUIOTHI, TOJIYYSHHOTO BOJIOW IIPH TETIIO0OMEHe
CHATPETHIM METAJUTHICCKUAM IFITHHIPOM.

Omnpenenenue 1o TabiuIe yaeapHON TEIUIOEMKOCTH BEIIECTBA.

Pemenne TUMIOBBIX pacy€THBIX 3a71a4 B 1—2 AeicTBUsI ¢ OMOPON Ha ajaropuT™, MpeaBapUTEIHLHO
pa306paHHLIﬁ COBMCCTHO C II€garoromM, CBA3aHHBIX C BBIYHCJICHHCM KOJIHYCCTBA TCIIOTHI U
TEMJI0EMKOCTH IIPH TEIUIOOOMEHE.

Ananus Ipyu noMouuy neaarora CI/ITyaHI/Iﬁ MPaKTUICCKOI'0 HCIOJIb30BaHUA TCIUIOBBIX CBOWCTB
BEIIECTB M MaTepHaJloOB, HalpuUMep B IEISIX OHEProcOEpeXeHHs:  TEIUIOU3O0JIIIuS,
9HEProcOEPEraroIUe KPBIIIH, TS PMOAKKYMYJISITOPHI | T. 1.

HabmnroneHue sBneHUH UCIIapeHus U KOHACHCAIUH.

Habmronenue 3a mccieroBaHueM IMporiecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 110 aNTOPUTMY COBMECTHO C TIEIarOroM SIBIICHHH UCTIAPCHUS M KOHICHCAITNH Ha
OCHOBEAaTOMHO-MOJICKYIISIPHOTO YYICHUS.

HabmroneHnune u 00bsICHEHHE ITPOIIecca KUIICHHUS, B TOM YHCIIe 3aBUCHMOCTH TEMIIEPATYPhl KHTICHHS
OTJABIICHUSL.

Omnpenenenre Mo TabIxIe OTHOCUTEIFHOMN BIaXKHOCTH BO3IyXa.

Habmronenue mporiecca ImIaBiIeHUs KPUCTAIMUECKOTO BEIIECTBA, HATIPHMED, JIbJa.

CpaBHeHHe Mo IUJlaHy HpU TIMOMOIIU meaarora MNpoHeCCOB IUIABJICHUA KPUCTATLTIMYECKUX
TEJIM pa3MATYEHHs IPU HAarpeBaHUU aMOP(HBIX TEIL.

Omnpenenenue no Tabiauie yaeabHON TEMIOTH IIaBICHUS JIbAA.

OO0BsICHEHHE 0 CXeME TIOCIIe 0OCYKICHHUS C TIeAaroroM sIBIICHHH TUIABICHUS ¥ KPUCTAUTN3AIMH Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUSI.

Pemenne THIOBBIX pacu€THBIX 33734 B 1—2 NEHCTBHA C OMOPOI HA aNrOpUTM, IPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TIEHAaroroM, CBS3aHHBIX C BBIYHCICHHEM KOJMYECTBA TEIUIOTHI B
MpoLIeCcCaXTeIIoNnepeAauy NPy IUIABJIIEHUU U KPUCTAUIN3AlUY, UCTIAPEHUHU U KOHJEHCALIUH.
AHanu3 npu MOMoOILH MeAarora ¢ ONOpoi Ha JUIAKTUYECKUN MaTepHal CUTyaluil IpaKTHYECKOTro
NPUMEHEHUsI SIBJICHUM IUIaBIEHUS M KPHUCTAUIM3AlMM, HANpPUMEp, MOIYYEHHE CBEPXUHCTHIX
MaTepHaJioB, COJIeBas IPesIKa U JIp.




1. HaOnromeHue W3MEHCHHS BHYTPCHHEH
SHEPruu TeJla B pe3yIbTaTe TeIionepeayn
HUPabOTHI BHEITHUX CHIL.

AHaIM3 IpyY OMOIIH TIe1arora paboThl U OOBICHCHUE NPUHIIAIA ICHCTBUS TEIJIOBOTO JTBUTATEIIS.
Brruncnenue KoJM4YecTBa TEIUIOTHI, BHIIEISIONIETOCS MPU CTOPAHUU Pa3IMYHBIX BUJOB TOIUIMBA,
uKIIJ] nBurarens.




2. Uccrnenoanue siBICHUS TEINIOOOMEHA MPH
CMENIMBAHUU XOJIOJHON U TOpsUeii BOJIBI.

3. Onpedenenue  Koauuecmea  mMeniomol,
NOIYUEHHO20 000U NpU MeniooomMeHe ¢
Hazpemvlm MemaiiuiecKum YUIUHOPOM.

4. Onpedenenue yOenbHOU MENI0EMKOCIU

OOcyxIeHne COBMECTHO C IEaroroM 3KOJOTMYECKHMX ITOCIEICTBUI HCHOJIb30BaHUS
JIBUTaTeNCIBHYTPEHHETO CTOPaHUs, TeIUIOBBIX U rUApoieKTpocTanuil (MC — sKoorusi, XUMHUs).

sewyecmaa.
5. HccnenoBanue npoiiecca UCHapeHusl.
6. OnpeneneHre OTHOCUTENFHON BIAXXHOCTH
BO3AyXa.
7. Onpedenenue yoenvHoU menaiomaol
NIABNEeHUANLOU.
Pazien 7. DnekTpuyeckue 1 MArHUTHBIE siBJjieHus (37 4)
DJIEKTPUYECK Dnexmpu3zayus mei. IBa porna Habmronenue 3a mpoBeIGHUEM OTIBITOB TI0 SJICKTPU3AINH TEJI TIPU COPUKOCHOBCHHUU U
ne3apsbl. JNEKTPUUYECKUX  3apsaoB. BsamMopelicTBue nHaykiuei. HabmroneHne 1 oObsICHEHHE C OTIOPOH Ha TUAAKTHICCKUN MaTepHa
3apsiikeHH 3apsDKEHHBIX Tell. 3axkon Kynoua (3agucumocmo B3aMMOJICHCTBHS OJHOMMEHHOU PAa3HOMMEHHO 3apsHKEHHBIX TElL.
pleTena u CUTIbL 83AUMOOCUCMBUS 3APANHCEHHbIX mel Om OOBsiCHEHHE TIPH TOMOIIH TIeAarora IPUHIINIA TeHCTBHS JIEKTPOCKOTIA.
175 BEIUUUHBL 3APSIO06 U  PACCMOSIHUSL  MEeINCOY OObsiCHEHHE COBMECTHO C IEAaroroM sIBJICHUIl 3JEKTPHU3allK IIPH CONPHUKOCHOBEHUH TEN U
B3aHMOZ[ei/'lCTB me/laMu). HH}IyKHHeﬁ C UCHOJb30BAaHUEM 3HAHUI O HOCHUTEIISX QJICKTPHUUCCKUX 3aps10B B BEIICCTBE.
ue(7 4) DneKTpudecKoe oJie. PacniozHaBaHue M OOBSCHEHHWE IO CXEME COBMECTHO C II€AaroroM sBJICHUI
Hanpsisxcénnocmo 3JIEKTPU3ALMUB [TOBCETHEBHOM KU3HMU.

anekmpuuecko2o noas. Ipunyun
CYnepno3uyuudIeKmpudeckux nouet (Ha
KauecmeenHom yposne). Hocumenu
INEKMPUYECKUX
3aps008.
NeKMmpudecKuil 3aps0.
Cmpoenue amoma. [IpoBogHuKHM u
JMIICKTPUKH. 3akoH COXpaHEeHHUs
ANIEKTPUUECKOTO 3apsijia.
Jemoncmpayuu?
1. DnekTpu3anys Tell.
2. lea poma DICKTPUYECKUX
3apsI0B HMB3aUMOJIeliCTBUE
3apsOKCHHBIX TEJI.
3. YeTpolCTBO U AEUCTBHE IIEKTPOCKOIA.
4. OnexTpocTaTHdecKast MHITyKITH.
5. 3aK0H COXPaHEHHS MMEKTPHUECKUX
3apsiIOB.

Onemenmapnuwlii

Habmronenue 1 00bsCHEHHE C OTTOPOI HAa TEXHOJIOTHYECKYIO KapTy OMBITOB, HIUTFOCTPUPYIOIINX
3aKOHCOXPaHEHUsI JJICKTPUUECKOTO 3apsia.

HabmrogeHune ombITOB 110 MOAEIMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPHUECKOTO OIS,

HccrnenoBanue moa pyKOBOJICTBOM Iefarora JAEHCTBHS 3JEKTPHUUECKOTO TOJIS Ha MPOBOJHHUKHU
UAMIICKTPUKH




Dpoumanvusvle nadopamopnvle pabomol u
onsimbul.
1. OnbITEl 10 HAOIOACHUIO AIICKTPU3AIUN
TENMHIYKIUCH U TIPU COTPUKOCHOBCHUU.




ITocTosIHHBIH
JIeKTPHYECK
uiitox (17 u)

.Onwvimo,

DNEeKTPUICCKHHA TOK. VYenosusa
CYUWecmeo8anusi  3NeKmMpuiecKo2o MmoKa.
HcTounmky mOCTOSHHOrO TOKa. JleWcTBHs

9JIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE). Onexmpuueckuii mox 8
HCUOKOCTAX U 2A3AX.

PaboTa ¥ MOLIHOCTH AJIEKTPUYECKOTO TOKA.
3axon [oncoyna—/lenya. Dnexmpuueckue yenu
u nompebumenyu 3I1eKMPUYECKOl IHEPSUU 8
Oowimy. Dnektpuueckas wenb. Cuia ToKa.
Onexrpudeckoe HanpspkeHue. CompoTHBIEHUE

HPOBOJHHKA.  YOeabHoe  CORpoOmuéneHue
sewecmea. 3akon OMa 1s ydacTKa ILeIH.
IMocnenoBaTenbHOE u napaienbHoe
coenMHeHne HpoBOAHUKOB.  Kopomkoe
3ambiKaHue.

Jemoncmpayuu?
1.  TIpoBOJHUKHU M AUSIEKTPHKH.

2. MonenupoBaHue CHJIOBBIX

JIMHUMAIIEKTPUUECKOTO TOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JlefcTBUS 31EKTPUYECKOTO TOKA.
DNIEKTPUUECKUNA TOK B XKHUIKOCTH.
T"a30Bblii pa3psi.

W3mepeHne Crtbl TOKa aMIEpMETPOM.
8 N3mepeHune 3IeKTpUIEeCKOro HampsHKEHUs
BOJIbTMETPOM.
9. Peocrar u MarasuH CONpOTHBICHHH.
@DponmanvHsle nadopamopuvle padomol u
onsimol.

No ok ow

JccnenoBanue qeiCTBUS SNEKTPUYECKOTO MOJIS

HalIPpOBOJHUKHN U JUDJICKTPUKU.

.Coopka u poBepKa pabOoThI ITEKTPHUSCKON

OECIIUIIOCTOSHHOI'O TOKA.

.I/I3M€pCHI/I€ 1 pEeTryJIMpOBAHUC CUJIBI TOKA.
. HSMCpCHI/IC U PETYJIUPOBAHUC HATIPAKCHUA.
Hccnedosanue 3asucumocmu Cuvl moka, u()ymeeo

yepes  pesucmop,  Om
pe3ucmopa u HanpsANCeHus.
demoHcmpupyrowue — 3a6UCUMOCHIb
CONPOMUBIICHU

conpomuelieHus

dleKmpu4ecKoco

HaOmonenne pa3nmuyuHbIX BUAOB JCHCTBHS JJIEKTPHUECKOTO TOKA X OOHAPYKEHHE COBMECTHO C
MIeIaroroM 3TUX BUOB JEHUCTBHS B IOBCEAHEBHOW KHU3HH.

Cbopxka 1o cxeme 1 UCIIBITaHNE 110]] KOHTPOJIEM II€J]arora 3JeKTPUIECKON IIETTH MOCTOSTHHOTO TOKa.
Habmonenue 3a neMoHCTpaIeil H3MEpeHHs CHIIbI TOKA aMIIEPMETPOM.

Habnronenue 3a neMoHCTpaluei n3MepeHust 3JeKTPUIECKOT0 HaPSKEHUS BOJIBTMETPOM.
[IpoBenenue u OOBSCHEHHE NMPU MOMOIIM YYHTENS OIBITOB, JEMOHCTPHPYIOIINX 3aBHCHMOCTH
3JIEKTPUYECKOI0 CONPOTUBIICHUS IIPOBOJHUKA OT €0 JJIUHBI, IUIOIIALU IIONEPEUYHOIO CEYEHUS U
Marepuaia.

HabnroneHnue 3a aAeMOHCTpaluel UCCIeqoBaHMsl 3aBUCUMOCTH CHUJIBI TOKa, MPOTEKAIOIIEro 4epes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSHKEHMS Ha PE3UCTOPE.

basoBele npencTaBieHys O MpaBUiIaxX CI0KEHUS HANPSKEHUH PHU MTOCIEN0BATEIBHOM COEAMHEHNH
JBYX PE3UCTOPOB.

basoBele npencTaBiaeHns 0 MpaBUIax Ul CHIIbI TOKA IPU MapalieIbHOM COEINHEHHN PE3HCTOPOB.
Habmonenne neMoHCTpaIMy Mearora O CUTYaIisx MOCIEA0BATENLHOTO U NapalIeIbHOTO
COEIMHEHHS TPOBOJIHUKOB B JJOMAIIIHUX 3JIEKTPUYECKHX CETSX.

Pemenne TUMOBBIX pacy€THBIX 3a7a4 B 1—2 AeiCTBUSI ¢ OMOPON Ha ajaropuT™, MpeaBapUTEIHHO
pa3o0paHHBIIl COBMECTHO C NEJaroroM C HCHOJb30BaHWeM 3akoHa Oma U ¢opmyn pacuéra
3JIEKTPUYECKOIO COIPOTHUBJICHUS IIPU IIOCIENOBAaTEJIBHOM M IApajuIeIbHOM COCIUHEHUU
IIPOBOJHUKOB.

OmnpeneneHue ¢ OMOPOM HAa TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM Imejarora paboThl
3JIEKTPUYECKOT0 TOKA, IIPOTEKAOLIEr0 Yepe3 PE3UCTOP.

OmnpeneneHre ¢ oNOpoi Ha TEXHOJIOTUYECKYIO KapTy MOJ PYKOBOJACTBOM I€AArora MOIIHOCTH
JNEKTPUUYECKOTO TOKa, BBIIENSIEMOM Ha
pesucrope.HabimogeHne 3a nccie10BaHueM 3aBUCHMOCTH CHITBI TOKa Yepe3 JaMIIOUKy OT
HanpshKeHUs Ha Heil. OnpeneneHue ¢ 0nopoil Ha TEXHOJIOTHYECKYI0 KapTy 0] pyKOBOACTBOM
nenarora KII1/1 narpesareins. Habmronenue 3a ncciegoBanneM npeoOpa3oBaHus SHEPTHHU TIPH
noapéMe Tpy3a anekrpoasurarereM. O0bsCHEHNE 1TOCIIE PACCYKACHUS C TIearoroM u
COCTAaBJICHUE IJIAHA-KOHCIIEKTAa YCTPOMCTBA UIIPUHLIUIIA AEUCTBUS JOMAIIHUX
3JIeKTPOHArpeBaTEeNbHBIX IPHOOPOB.

OOBsCHEHHE TIOCIIE PACCYXKIEHHS ¢ TIeJarOrOM U COCTaBJICHHE IaHA-KOHCIIEKTa MPUIHH
KOPOTKOT03aMbIKaHUS Y IIPUHLUIIA IEHCTBUS IUIABKUX IIPENOXPAHUTEIEH.

Peurenre THMOBBIX pacdETHHIX 3a4ay B 1—2 NelicTBHs C ONOPOIl Ha auroputMm,
Hpe/IBapUTEIbHOPa300paHHBIN COBMECTHO C MEJIaroroM ¢ MCIOJIb30BaHueM 3akoHa J[koyms—
Jlenna.

Habmrogenne BOZHUKHOBEHUS 3JIEKTPHUUECKOTO TOKA B KUIKOCTH.




NPOBOOHUKA Om €20  OAUHbl,  NIoWAoU
NONEPEeUHO20 CeYeHUs.




u Mamepuana.

IIposepka npasuna crnodxcenus HanpsajiCeHui npu
nocieo006amebHoM coeouHeHuu 08yx
Pe3UCmopoa.

dlposepxa npasuna 01s culbl mMoKa Npu
NapaniebHoOM COeOUHEeHUU Pe3UCTOPO8.

.Omnpenenenrie pabOTHI ANEKTPUUYSCKOTO TOKA,
WAYIIETo Yepe3 pe3ucTop.

1. Ompenenenne MOIIHOCTH BIIEKTPHIECKOTO
TOKa,BBIICTSIEMO Ha pe3nucTope.

2. UccnenoBanwe 3aBHCHMMOCTH CHIBI TOKa,
WAYIIEro Yepe3 JIaMIOYKy, OT HaIpsKCHUS
Ha Hew.

3. Onpeoenenue KII/] nacpesamens.




MarHuTHsl
e sIBJICHUSI

(6w

ITocTosiHHBIE MarHuTHL. B3anMopeiicTBue
MIOCTOSIHHBIX MarHuTOB. MacHumnoe noiue.
Maznumnoe none 3emnu u e2o 3nayenue 0usl
arcusnu Ha 3emne. Onvim Opcmeda. Maenummoe
noie anekmpuyeckoz2o moxa. Ilpumenenue
NEKMPOMAZHUMO8 8 mexuuxe. /leticmaue
MASHUMHO20 N0/ HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernetl 6
MeXHUYeCKUx ycCmpoucmeax u Ha
mparcnopme.

Jemoncmpayuu?

1. B3aumopeicTBIE MOCTOSHHBIX MarHUTOB.

2. MoaenupoBaHue

HEBO3MOKHOCTHUPA3/IEIICHUS
MIOJIFOCOB MarHura.
3. MoenupoBaHue MarHUTHBIX
MOJICHTTOCTOSIHHBIX MarHuTOB.

4. OmpIT Dpcrena.

5. MaraurtHoe mose Toka. DIeKTPOMAarHuT.

6. JleiicTBHE MarHUTHOTO IIOJISI Ha

MIPOBOJTHUK CTOKOM.

7. DAEKTPOIBUTATEN IIOCTOSHHOTO TOKA.

@ponmansusle 1ab6opamopHsle padGomut u
onvimol.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS

INOCTOSHHBIX MarHuTOB.

.I/I3yqu1/Ie MArgsMuTHOITO 1I0JII  IIOCTOSHHBIX

MAarHuToB npu ux O6’B€I[I/IHCHI/II/I n
Ppa3acJICHUN.

.HCCJ’IC,Z[OB&HI/Ie I[CﬁCTBI/IiI DJICKTPHUUICCKOI'0O TOKa

HaMarHUTHYIO CTPEJIKY.

.OHLITLI, ACMOHCTPUPYIOIIHE 3aBUCHUMOCTb

CHUJIBI B3aUMOJICHCTBUSL KaTYIUKU C TOKOM M
Mar"uTa oT CHJIbl TOKa U HallpaBJIEHUs TOKa B
KaTyIlKe.

JM3yuyenue pelcTBUS MAarHUTHOTO TIOJIA Ha

IMPOBOJHUK C TOKOM.

Kouncmpyupoeanue u  uzyuenue  pabomul

aﬂeKmpodeueameJlﬂ.

HccnenoBanue noj pyKoBOACTBOM Mearora MarHUTHOTO B3aUMOAEHCTBHSI TOCTOSIHHBIX MAarHUTOB.
W3ydenue ¢ onopoil Ha TEXHOJIIOTHUECKYIO KapTy MO PYKOBOJICTBOM I€larora MarHUTHOTO 10JIs
MIOCTOSTHHBIX MarHUTOB IIPY UX 0OBEANHEHUH U Pa3/IelICHNH.

HaOmonenue 3a mpoBeJEHUEM OITBITOB 110 BU3yaIN3aI[MHX MTOJISI HIOCTOSTHHBIX MarHUTOB.
W3ydenne noq pyKoBOJACTBOM IeJarora sBJICHHs HAMArHUYUBaHYS BEIIECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBeAEHHEM ONBITOB, AEMOHCTPHPYIOIIUX 3aBHCHMOCTh CHIIBI
B3aMMOJICHCTBUAKATYIIKH C TOKOM U MAarHWTa OT CHJIBI ¥ HAIIPABJICHUS TOKA B KaTyILKeE.

AHanu3 Tpy NOMOINM IEJarora CUTyalui MPaKTHYECKOTO IMPHMEHEHHs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, NPOMBIIIJICHHOCTH, MENIIMHE).

W3ydenne ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJl pYKOBOJCTBOM II€arora AeHCcTBUS
MarHUTHOTOIOJISL HAa TIPOBOJAHUK C TOKOM.

N3yyenue ¢ onopoil Ha TUJAKTUYECKUI MaTepuall IEUCTBUS AIEKTPOJABUTaTEIIS.

W3mepenue comecTHO ¢ neparorom KIIJI anexTpoasuraTenbHON yCTaHOBKH.

BasoBele mpecTaBICHUS O PA3INUHBIX IPUMEHEHHUX 3JIEKTPOABUTaTeNeH (TPaHCIOPT, OBITOBEIE
yCTpOMCTBa U Ap.).




JM3mepenue
YCTaHOBKH.

KIIJ

3J'I€KTp0,HBI/IFaTeJ'H)HOI71




DJIeKTPOMArH
UTHast
uHaykuus (4
1)

Onvimol Dapaoes.

AHenenue
anexmpomacHumuou  unoykyuu.  Ilpasuno
Jlenya. Dnexmpozenepamop. Cnocobuvi
nony4eHus. INEKMPUYECKoll 9HepeUlU.
ONeKTpoCTaHINN Ha BO300HOBIISIEMBIX
HCTOYHHKAX YHEPTHH.

Jemoncmpayuu?

1. HccnenoBaHue sIBICHUS
3JEKTPOMArHUTHONUHTYKITHH.

2. OnsiTer Dapagest.

3. 3aBHCHMOCTH HANPABIICHHS
WHYKIIHOHHOTOTOKA OT YCIIOBHH €ro
BO3HUKHOBEHHUS.

4. DNeKTpOreHepaTop MOCTOSIHHOTO TOKA.

@ponmansusle 1abopamopusle padomuot u

OnbviMmel.

1. OmNBITEI 1O WCCIEIOBAHWIO SBJIECHHS
ANEKTPOMATHUTHOM HHTYKIUH:
HCCIIEOBAHUE W3MEHEHHMH 3HAYeHWs U
HANpPABJICHUS WHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO UCCICAOBAHUIO SABJICHUA 3J'IeKTpOMaFHPITHOﬁ
WHAYKOWUU: UCCIICAOBAHUC W3MEHEHUM 3HAUCHUS U HalpaBJICHUSA UHAYKIIMOHHOI'O TOKa

Pe3zepBHoe Bpewmsi (3 1)

8 KJIACC (102 u)

Temarnueck
Hii0JI0K,
TemMa

OcHOBHOe coep:kaHue

OcHOBHBIE BH/IbI 1€ATETbHOCTH
y4yauuxcsi(Ha ypoBHe y4eOHbIX
JeiicTBHIl)

Pa3znen 8. Mexanuueckue siiaenust (40 9)




Mexannuec
Koe
JBHIKEHUE

H CIIOCOOBI
€ro onucaHus
(10 v)

Mexannueckoe JBHKCHUC. MaTepI/IaHI)Haﬂ
Touka. Cuctema orcuéra. OTHOCUTEIHLHOCTH
MCXaHHYCCKOI'0O  JIBUXCHUSI. PaBHOMepHOC
HpHMOHHHeﬁHOC JABUXXCHHUC. Hepaeﬂomepﬂoe

npamonuHelnoe osudcenue. CpemHas u
MZHOBEHHAS cKopocHb mena npu
HepagHOMEPHOM OBUICEHUU.
Yckopenue.

Pasnoyckope

HHOenpamonuHelnoe osudicerue. CBoOOIHOE
nanerne. Onvimot I anunes.

Pasnomepnoe osudicenue no okpyscnocmu.
Iepuoo u wacmoma obpawenus. Jluneunasn u
yenosas ckopocmu. Llenmpocmpemumenvroe
YcKopeHue.

Hemoncmpayuu

1. HabmtoneHne MEXaHN4ECKOTO ABHKECHHS

Tella OTHOCUTENBHO Pa3HBIX TEN OTCUETA.
2. CpaBHeHHE TyTeli ©  TpaeKTOpHil
JIBIDKCHUS OJHOTO W TOTO XKe Tena
OTHOCHUTEINILHO Pa3HbIX TeJ OTCUETA.

3. U3mepeHne CKOpOCTH U YCKOPEHUS
NPSMOJIMHEWHOT O IBMKSHUSI.

4. NccnenoBanue

MPU3HAKOB PaBHOYCKOPEHHOT'O
IBWDKEHHUS.
5. HaOmromenune  ABMOKEHHS  Tela IO

OKPY>KHOCTH.
6. HabmoneHne MeXaHWYeCKUX SIBJICHUH,
MPOUCXOJAIINX B CHCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBHXXEHUU OTHOCUTEIIBHO
KabuHera Gpu3nKH.
Dpoumanvuvie nadopamopuvle padomvl
uonvimel.
1. Koncmpyuposeanue mpaxma 05t pazeoHa
u danvbHeluezo PABHOMEPHO20
08UdICeHUS wapuka uiu menesCcKu.
2. Onpenenenue cpenHeit CKOPOCTH
CKONIB)XEHUS OpycKa WIM JBIDKCHUA
HIapuKa [0 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 ¢ MOMOUIBIO NeJIarora 1 00CyKAeHHE Pa3InYHbIX IPUMEPOB MEXaHUYECKOTO JIBHXKCHHUSI.

OO6cy>xIeHrne COBMECTHO C NIEAAroroM IpaHul] IPUMEHUMOCTH MOJIENIH «MaTepUaIbHas TOUKay.

Onucanue nociie 00CyKAEHHS C MelaroroM MEXaHW4eCKOTo JBHKEHUS! pa3InYHBIMU criocobamu

(ypaBHeHue, Tabnuna, rpaduk).

AHanu3  moA  PYKOBOACTBOM Ile€fjarora JKHU3HEHHBIX CHTyallMi, B KOTOPBIX
MIPOSIBIAETCSIOTHOCUTEIBHOCTh MEXaHHUECKOTO JBIDKEHHUS.

HaGumoenue MexaHuuecKoTo JBHKEHUSI TeJla OTHOCUTENILHO Pa3HbBIX Tl OTCUETA.

CpaBHeHHE TIIyTel H TpPAaeKTOPHHA MABIKCHHS C OIOPOH Ha TEXHOJNOTHYECKYIO KapTy II0X

PYKOBOJCTBOMIIEIArOra OJHOTO U TOTO e TENa OTHOCUTEIBHO PA3HBIX TN OTCUETA.

AHanu3 ¢ NOMOIIBIO Texarora TekcTa ['ammies 00 OTHOCHTENBHOCTH ABHMIKCHUS; BBITOJIHEHHE

3aTaHIHTIO TEKCTY (CMBICIIOBOE YTCHHUE).

ITpocreiimme BBMHUCICHUS IO 00pa3ily cpeJHeH CKOPOCTH CKOJBKCHHS OpycKa WM JBM)KCHHSA

HIAPUKAIO HAKJIOHHOM IIIOCKOCTH.

AHanu3 1 00CyXJIeHHE C ONIOPOii Ha TEXHOJIOTUYECKYIO KapTy 0] PyKOBOJCTBOM IeJlarora croco0oB

MPUOIMKEHHOTO OIIpeIeNICHIs] MTHOBEHHOMN CKOPOCTH.

OmnpezeneHue IMocie PacCy)XKICHUS C IeJaroroM Mo CXeMe CKOPOCTH PAaBHOMEPHOTO IBMKCHHSA

(1apukaB KHUIAKOCTH, MOJIEITH JIEKTPUIECKOTO aBTOMOOMJIS U T. IL.).

OmnpezeneHre COBMECTHO C MEAAroroM IyTH, MPOIIEHHOTO 3a JaHHBIH MPOMEXYTOK BPEMEHH, U

CKOPOCTH TeJa 10 rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBMXKEHHUSI OT BPEMEHHU.

HauanpHble mnpencraBieHHe O NPUHLIUNAX JAEHCTBUS TPUOOPOB, HU3MEPSIOLIMX CKOPOCTh

(cIOMETPOB).

ITpocreiimme BHIYUCICHUS 10 00pasIly IMyTH M CKOPOCTH IPH PABHOYCKOPEHHOM IPSIMOJIMHEHHOM

JIBU>KEHUH TelNa.

OmnpeneneHne COBMECTHO C ITE€AaroroM IpOoiICHHOTO ITyTH U YCKOPEHHUS IBIKEHNUS Tella 1o rpaduKy

3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIIMHEHHOrO JBIKEHUS T€Ia OT BPEMEHH.

OnpezneneHue ¢ MOMOIIBI0 NENArora yCKOPEHHs Tella NPU PABHOYCKOPEHHOM JBIKEHHH IO

HaKJIOHHOMIUIOCKOCTH.

W3mMepenune mo cxeme mociie pacCykKACHUS C IeJaroroM MeproAa W 4acTOThl OOpamieHus Tena Io

OKPY>KHOCTH.

OmnpeneneHre HAXOXKAEGHUS TOA PYKOBOJCTBOM II€Jarora CKOPOCTH PaBHOMEPHOTO JBIDKEHHS

TeNarno OKpy>KHOCTH.

Perlenne THMOBBIX pacuETHBIX 3a1a4 B 1—2 NEHCTBHs C OMOPOW HA aarOPUTM, MPEIBAPUTEIHLHO

pa3oOpaHHBIII COBMECTHO C II€ZJarOrOM HA OIpEAETICHHE KHHEMAaTHUECKHX XapaKTepHCTHK

MEXaHUYECKOTO JBHKEHHSI Pa3INYHbBIX BUIOB.

PacnioznaBaHue 1 nprOIMKEHHOE ONMCAHUE 110 00pa3ILy rmocie 00CyKISHUS C IIeAaroroM pasiImyHbIX

BUJIOB MEXaHWYECKOTO JBMKEHHS B IPHUPOJIC M TEXHHKE (Ha IMpHMepax CBOOOIHO MaJaroluX Tell,

JIBIDKEHUS )KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.).




3. OnpeneneHue YCKOPEHHUS Tela HpHU
PaBHOYCKOPEHHOM IBIKCHHUH IO




HaKJIOHHOM IIJIOCKOCTH.
. MUccnenoBanue 3aBHCHMMOCTH oyTn OT

BPEMCHU npu PaBHOYCKOPCHHOM
}_'lBI/I)KeHI/II/I6e3 HaYvaJIbHOM CKOpPOCTH.
. Hpoeepka cunomesnbl. eciu npu

PDABHOYCKOPEHHOM — O8UJICEHUU oe3
HAYanbHOU CKOPOCMU NYMu OMHOCAMCA
Kak

pAO  Heuémuwix uycer,
mocoomeemcmeyloujue
NPOMEdHCYMKU 8pemeHu

00UHAKOBL.




B3anmopeiicTs
ueren (20 1)

Ilepssiii 3axoH Herorona. Bropoit 3axon
Herorona. Tperuii 3akon Herorona. [lpunyun
Cynepnosuyuu cul.

Cuna ynpyeocmu. 3axon Iyka. Cuna
MpeHUsl: Cuna mMpeHus CKOAbIICEHUs], CUld
MpeHuUsl NOKos, Opy2ue 6U0bl MpPeHusL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TaJCHUS.
Heuocenue naanem eokpye Conmya (MC).

Ilepsas KocMuyecKkas CKOpoCcmb.
Hesecomocmb u nepezpysxu.
PaBnoBecue MaTepUabHOU TOYKH.

Abcontomno meépdoe meno. Pasnosecue
meépooeo mena ¢ 3AKPeniéHHOU  O0Cblo
spawgenusi. MOMEHT cuibl. Llenmp msigcecmu.
JHemoncmpayuu
1. 3aBUCHUMOCTB YCKOpPEHHS Tela OT
MacchlTesla U JEHCTBYIOLEH Ha HEro
CHJIBI.
2. Habmonenue paBeHCTBA
CHII npu
B3aUMOJICHCTBHN TEI.
3. 3meHeHne Beca Tena mpH
YCKOPCHHOMIBHKCHUU.
@poHTANBbHBbIE JIA00pATOPHbIE
Pa6oThI HONBITHI.

1. UccnenoBanne  3aBHCHMOCTH  CHJIBI
TpECHUA CKOJIbKCHUS oT CHIJIbI
HOPMAaJIbHOTO/IABIICHHUSI.

2. Onpenenenne koadduimeHra TpeHuUs
CKOJIbXKCHUSI.

HaGmonenue n o6¢cyskieHre COBMECTHO € IIEJaroroM OIBITOB C JABW)KEHHEM TeJla IPH YMEHBIICHUN
BIIMSIHUSA APYTHX TeJ, MPENATCTBYIONIMUX ABHKECHHUIO.

AHanu3 No cxeMme IOcCle PacCyXAEHHUs ¢ MeJaroroM Tekcra [anunes ¢ onucaHHEM MBICIEHHOTO
HKCIIEPUMEHTA, 0OOCHOBHIBAIOLIECTO 3aKOH MHEPIIMH; BBINOJHEHUE 33aHUH 1O TEKCTY (CMBICIOBOE
YTCHUE).

OO6cyxneHue MoJ PYKOBOJACTBOM IE€Aarora BO3MOXHOCTH BBINOJHEHHUS 3aKOHA HMHEPIUU B
Pa3IUYHBIX CHCTEMaX OTCYETA.

HaGmonenne u 00CyXIeHHE COBMECTHO C MEJAaroroM MEXaHWYECKHX SBICHHH, MPOHMCXOIAIINX B
cucreme orcuéra «Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM IBMJKEHHMH OTHOCHTEIBHO
KaOmHeTa(U3UKH.

JlelicTBUSA ¢ BEKTOPAMH CHII: BBINOJIHEHHE 3aJAHUH 110 CJI0XKEHUIO Y BBIYUTAHUIO BEKTOPOB.
HaGmonenue 3a mpoBeleHHEM OIBITOB, JAEMOHCTPHUPYIOIIUX 3aBUCHMOCTh YCKOPEHHS Tela OT
MPUIOKEHHON K HEMY CHJIBI M MaccChl TeJa.

AHanu3 u 00BACHEHHE C OTIOPOM Ha TEXHOJIOTHUECKYIO KapTy MOJ pyKOBOJICTBOM IIeJjarora siBICHUH
C UCIOJIb30BaHUEM BTOPOro 3aKoHa HeroToHa.

Perienue TUMOBBIX pacuETHBIX 3aaa4d B 1—2 JEHCTBHSI C OMOPOM HA aNrOPUTM, MPEIBAPUTEIHLHO
pa300paHHBIl COBMECTHO C IIEJaroroM C HCIOJIb30BaHHEM BTOpPOro 3akoHa HpioTOHa M mpaBumia
CJIOKECHUS CHIL.

OnpezneneHne COBMECTHO € MEJATOTOM SKECTKOCTH MPY>KHHBI.

AHanu3 cuTyanuil ¢ ONopoil Ha TEXHONOTHYECKYIO KapTy MOJ PyKOBOJICTBOM I€AArora, B KOTOPBIX
HaOmonaoTes ynpyrue aedopmanuy, 1 UX 0ObsICHEHHE C UCIIOIb30BaHNEM 3aKoHa ['yka.

Permenne THMOBBIX pacu€THBIX 3amad B 1—2 nmeifcTBUSI ¢ OmMOpoil Ha anropuTM, MpeABAPUTEIHHO
pa300paHHBII COBMECTHO C MIEIaroroM ¢ MCIOIb30BaHUEM 3aKoHa [ yka.

HccnenoBanue mnpu MNOMOINM ME€Aarora 3aBUCUMOCTH CHIIBI TPEHHS CKOJBXXEHUS OT CHIIBI
HopManbHOTrOofaBNeHHss. COBMECTHOE 00CYKICHUE PE3yIbTaTOB UCCIIEIOBAHMUS.

OmnpeneneHye MoJ KOHTPOJIEM IeJjarora ¢ Oropoi Ha KOHCIEKT koddduiuenTa TpeHus
CKOJIbXKeHHUs. MI3mMepenne ¢ TOMOIIbIO NTeAarora CUIIbl TPEHUS TOKOSI.

Pemenne THNOBBIX pacu€THBIX 3anady B 1—2 neiicTBHsS C OMOpPOW Ha ajIropuTMm,
peaBapUTeILHOPa300paHHBIN COBMECTHO C TIEJarOroM C MCIIOJIb30BaHHEM (OPMYJIBI JUIS CHIIBI
TPEHUS CKOJBKEHHU. AHAU3 1O CXEMe MOCJe PAcCyXJICHHs Iegarora O ABIXKEHHH TNl TOJBKO
HOJl JICUCTBUEM CHJIBI




3. OnpenencHue KECTKOCTH MPYKHUHBL.

TSDKECTH — cBOOOJHOTO

naseHns. OObsICHEHHE 1101 PYKOBOJICTBOM II€Aarora
HE3aBHCHMOCTH YCKOPEHHsI CBOOOIHOTO Ma/IeHHsI OT MacChITea.
OrieHKa COBMECTHO C II€JarOroM BETUYUHBI CUNIBI TSATOTEHUs, NEHCTBYIOIMEH MeXTy IBYMs TelaMU
(Amsipa3HBIX Macc).
AHanu3 ¢ ormopod Ha AMIAAKTUYECKMH MaTepHai ABM)KEHHsS HEOECHBIX TN IO JICHCTBHEM CHIIBI
TATOTEHHS (C UCIOJIB30BAHUEM JOTIOJHUTENLHBIX HCTOYHUKOB HH(OPMALNH).
Pemenne THMOBBIX pacué€THBIX 3a1a4 B 1—2 NMeWCTBUS ¢ ONOpPOH Ha aJTOPUTM, IPEIBAPUTEIHLHO
pa3o0paHHBIl COBMECTHO C MEJaroroM C HCIHOJB30BAHUEM 3aKOHAa BCEMHPHOTO TSTOTEHUS H
(hopMynIBIIIIS pacdETa CHITBI TSKECTH.
HaGmionenne u oOCyXIEHHE C TOMOINBIO II€AAarora OIBITOB II0 W3MEHEHHWIO BEca Tela IpH
YCKOPEHHOMIBUKCHUU.
AHanu3 ¢ MOMOILBIO MeJarora yCI0BU BOSHUKHOBEHHSI HEBECOMOCTH U NIEPErPY3KH.
Pemenne THNOBBIX pacu€THBIX 3anad B 1—2 neicTBHS C OMOpPOW Ha aJropuTM,
IpeBapUTeIbHOPa300paHHbIN COBMECTHO C IE€JaroroM Ha OIpe/ieIeHUe Beca Tella B Pa3INuHbIX
YCIIOBUSIX.
AHanu3 ¢ onopoi Ha TEXHOJIOTMYECKYI0 KapTy MOJA PYKOBOJCTBOM IleJlarora CHi, JeHCTBYIOIINX
HATEJI0, TIOKOSILEECS Ha OIIOPE.
OmnpezeneHye ¢ MOMOIIBIO TIejarora NEeHTpa THKECTH Pa3NUYHbIX Tel.




3aKoHBI
coXpaHeH
usa(10 u)

WUmnynsc Ttena. HMsmenenue umnynvca.
Hmnyave cunvl. 3aKOH COXpaHEHHS IMITYJIbCA.
PeaktuBHoe nBmxenue (MC).

MexaHndeckast paboTa W MOIIHOCTb.
PaGota cun TsDKECTH, ynpyeocmu, mMpeHust.
Ceasv suepeuu u pabomul. IloTeHnMaIbHAS
SHEPrHs TeJa, MOJHATOrO HaJl MOBEPXHOCTHIO
semin. [lomenyuanvnas snepaus cocamou
npyscunvl. Kunermaeckas sneprust. Teopema o
KuHemuueckol snepeuu. 3aKOH COXPAHCHHS
MEXaHUYECKOH HEPTUH.

Hemoncmpayuu

1. Ilepenaua nmiynabca IpH
B3aUMOJCHCTBUHTEIL.

2. TlpeobpazoBanHus SHEPTUA

MPUB3aHMOJICHCTBHH TEIL.

3. CoxpaHeHHe UMITyJIbCa TIPH
HEYIPYroMB3aHUMOJICHCTBHH.

4. CoxpaHEeHHE UMITyJIbCa PH abCOMIOTHO
YIPYroM B3aHUMOJICHCTBHH.

5. HaGmoneHue peakTUBHOTO JBUKCHHSL.

6. CoxpaHeHHE MEXaHWYECKOH YHEPruH
MIPUCBOOOIHOM MaJCHUH.

7. CoxpaHeHne MEXaHWIECKOW SHEPTUH NPHU
JBIDKCHUH TeJla IO AeHCTBUEM NPYKHUHBI.
@poumansvuvie 1adopamopHsle padomsl u

onslmbul.

1. Ompenenenue pabOThI CHIBI TPEHUS MPHU
PaBHOMEPHOM  [JBIDKCHHH  Teja 10
TOPU30HTAILHOM IOBEPXHOCTH.

2. Omnpenenenue paboOThl CHIBI YIPYrOCTH
IpHU oJIbEME TPy3a C HCIIOJIb30BAHHEM
HETIOJIBM)KHOTO M TIO/IBU)KHOTO OJIOKOB.

3. M3ydeHue 3aKOHa COXpaHEHUS SHEPTHUH.

HaGmonenne u oOCyXIeHHE C IOMOLIBIO II€Jarora ONBITOB, AEMOHCTPHUPYIOIIUX Iepeaady
UMITyJIbca TPU B3aMMOJCHCTBHU TEJ, 3aKOH COXPaHEHHs UMITyJbca NPU aOCONIOTHO YHPYroM H
HEyNpyroMB3auMOACUCTBUU TEI.

HaGumoienue 1eMOHCTpaluy nejjarora CUTyaliii B OKpY>Karolei )KU3HU ¢ UCIIOIb30BaHUEM 3aKOHa
COXpaHECHMs UMITYJIbCA.

PacniozHaBaHue ¢ OnoOpoil Ha TEXHOJIOIMYECKYIO KapTy IO PYyKOBOJICTBOM II€Aarora sBJICHUS
PEaKTHUBHOTO ABWKEHUs B Ipupoje u TexHuke (MC — Ouomnorus).

IIpuMmeHeHHEe COBMECTHO C IENAroroM 3aKOHAa COXPAaHEHHUS HMITyJIbCa IS pacuéra pe3yJbTaToB
B3aUMOJIeHicTBUS Tel (Ha MpUMepax HEYIpPyroro B3auMOIeHCTBUSA, YIPYToro HEHTPaJIbHOIO B3aUMO-
JEWCTBHSA IBYX OJMHAKOBBIX TEJ, OJHO U3 KOTOPHIX HEMOJBIKHO).

Pemmenne THMOBBIX pPacd€THBIX 3a/a4 B 2—3 JNEHCTBHUSA C ONMOPOH Ha alrOpUTM, MPEIBApUTEIHHO
pa300paHHBII COBMECTHO C MEIaroroM ¢ MCIOIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYIIbCa.
OmnpeneneHne ¢ OMOPOi HA TUAAKTHYECKUI MaTepHual paboThl CHIIBI YIIPYTOCTH IIPH HOABEME TPpy3a
C MCTOJIb30BAHNEM HETIOBIKHOTO U TTOIBM)KHOTO OJIOKOB.

W3MepeHne COBMECTHO C MEJArOoroM MOIHOCTH.

H3mepeHune ¢ HOMOIIBIO [e1arora MoTeHIUaIbHOM SHEPTUH YIIPYTo 1e(OPMUPOBAHHOMN NPYIKHHBI.
W3mepeHue COBMECTHO € IIe1aroroM KMHETUYECKOW HHEPIUM Teja 110 JJIMHE TOPMO3HOIO ITyTH.
HaGmonienue 3a SKCepUMEHTAIBHBIM CPaBHEHHEM HW3MEHEHHs MOTCHIMAIbHOW U KHHETHYECKOU
9HEPruil Tena npu ABMKCHUHU 110 HAKIIOHHOU IUVIOCKOCTH.

HaGmonenue 3a SKCHepUMEHTAIBHOM MPOBEPKON 3aKOHA COXPAaHEHMs MEXaHHUYECKOH IHEpruu
MPUCBOOOIHOM MaACHUH.

IIpuMeHeHre Ha Ha4YallbHOM YpPOBHE, C ONOPOH Ha QUIAKTUYECKUH MaTepHal 3aKoHa
COXPaHEHUAMEXAHNYECKON SHEPTUHU AJIs pacuéTa MOTEHIMAIbHON U KHHETHYECKON SHEPI U Tela.
Pemmenne THMOBBIX pacu€THBIX 3a1ad B 1—2 smeHCTBUS C OMOPOIl Ha aJroOpHTM,
MpeIBapUTEIbHOPA300PaHHBII COBMECTHO C IIEJar0rOM C HCIIO0JIb30BAaHUEM 3aKOHA COXPaHEHHS
MEXaHUYECKOW SHEPTHH.

Pa3nen 9. Mexanuyeckue Kosefanus u BoJHbI (15 v)




Mexanuueck
ue
Kosiebanus (7

1)

Komebarenpnoe aBmxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHMH: MIepHUOS,
4yacToTa, aMIUIMTyAa. Mamemamuueckuti u
npyoicunnoili - masmuuku.  Ilpeepawenue
IHepeuU NPu KoiedameibHOM OBUINCEHUU.

3aryxatomue KojeOaHus. BuIHYXaeHHbIE
konebanusi. PezonaHc.

Jemoncmpayuu?

1. Habmonenne kosneOaHMH Tenm  TOX
JEWCTBHEM CHJIBl TSDKECTH M CHIIBI
YIPYTOCTH.

2. HabmoneHnne xoneGaHuid Tpy3a HA HUTH
Y Ha MpY>KUHE.

3. HaGmonienue BBIHYKAEHHBIX KoJeOaHUi
U pe30HaHca.

Dpoumanvuvie nadopamopuvle padonvl

uonvimel.

1. Onpenenenne 4acToTel W IEpUOIA
KoJIe0aHN MaTeMaTHIeCKOTO MasiTHUKA.

2. OmpeneneHre 4YacTOTBl M IepHoJa
Koyie0aHNi PYXMHHOTO MasTHHUKA (MIIN
3JIEKTPOHHAs IEMOHCTpalts).

3. UccnenoBanue 3aBHCUMOCTH IIEpHOJA
Kosie0aHui TOJIBENIIEHHOTO K HUTH Ipy3a
OT/UTMHBI HUTH.

4. UccnenoBaHue 3aBHCUMOCTH IepHOJA
KoJie0aHWH TNPY)KUHHOTO MasTHHKa OT

Maccel  Tpy3a (WIM  3JEKTPOHHAs
JIEMOHCTPAIIHS).
5. [lpoBepka  HE3aBHCHUMOCTH  IIEPHOJA

KoneGaHWi Tpy3a, IIOJABEIIEHHOTO K
HHTH, OT MaccChl rpy3a.

6. OnebIThI, JEMOHCTPHPYIOIIHIE
3aBUCHUMOCTh ~ TlepHojia  KoyieOaHHi
NPYKMHHOTO MasiTHHKA OT MAaccChl Tpy3a
1 KECTKOCTH MPYIKHHBIL.

7. I3MepeHne  yCKOpEHUs
naJieHUs (mm

JJIEKTPOHHASAEMOHCTPAITHSA).

CcBOOOIHOTO

HabGmonenne xoxeb6anuii Mo IEHCTBUEM CHII TSDKECTH M yNIPYTOCTH M OOHApy’KECHHE MPU MOMOIIN
me1arora NoJ00HKBIX KOJIeOaHUI B OKPYKaIOIIeM MUpe.

AHanmu3 COBMECTHO C TemaroroM KoieOaHWil Tpy3a HAa HHTH W Ha mpyxuHe. OmnpenencHue IO
ITOPUTMYYacTOTHI KOJIEOaHNI MaTEMaTHIECKOTO U NPYKUHHOTO MasiTHUKOB.

HaGmonenue 1 00bsCHEHUE C TOMOUIBIO TI€arora siBJICHUs pe30HaHca.

HccnenoBanue ¢ omopoil Ha alrOpUTM, NPENBAapPHUTEILHO Pa300paHHBIN COBMECTHO C IEAarorom,
3aBUCHMOCTH TI€pHOJIa KOJIeOaHUH ITOIBEIIEHHOTO K HUTH TPy3a OT JAJIMHBI HUTH.

IIpoBepka c omopoil Ha TEXHOJIOTUUECKYIO KapTy MOJA PYKOBOACTBOM I€larora He3aBHCHMOCTHU
neproiakosie0aHni rpys3a, MoABEIIEHHOTO K JIHTE, OT MacChl Irpy3a.

HaGmonenne wu oOCykIOeHHE 101 PYKOBOJICTBOM II€Aarora OIBITOB, JIEMOHCTPHUPYIOIINX
3aBUCHMOCTb NepHo/ia KOIeOaHUH IPYKMHHOTO MasiITHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBL.
IIpuMeHeHrEe C MOMOIIBI MEJarora MaTeMaTU4eCKOro M INPYXKHHHOTO MAasTHHKOB B KauecTBe
MOJIEJICH /IS OIHCAHUS KOJICOaHHIA B OKPYKAFOIIIEM MHPE.

Perienue TUMOBBIX pacuéTHBIX 3aaa4d B 1—2 JEHCTBHSI C OMOPOI HA aIrOPUTM, MPEIBAPUTEIHLHO
pa300paHHbBII COBMECTHO C ITEAAarOroM, CBSI3aHHBIX C BEIYMCICHUEM WM OLICHKOM 4acTOTHI (TIeprHoaa)
KoJleOaHui




Mexannveck MexaHuyeckue BOJIHBI. OOHapy»XeHHUE U aHAJIM3 C IOMOIIBIO [IEJarora BOJIHOBBIX SBJICHUI B OKPY’KaroleM MHpE.
HEeBOJIHBI. CaoiicTBa HaGmozeHne COBMECTHO € IEJaroroM paclpoCTPaHEHUs NMPOAOJBHBIX M IIONEPEYHBIX BONH (Ha
3Byk (8 u) MEXaHWYeCKUX  BOJH. [Ipodonvhblie  u MOJIETIN) U OOHAapy>KEHNE aHAJIOTHIHBIX BUIOB BOJIH B MPUPOJIE (3BYK, BOISHBIC BOJIHBI).
nonepeunvie 60HbL. [MUHA 601HbL U CKOPOCHIb Berancnenne B 1—2 nelicTBus ¢ OMOPOI Ha aNTOPUTM, IPEIBAPUTENHLHO Pa300OpPaHHBIH COBMECTHO C
eépacnpocmpanenus. Mexanuueckue 60.1mbl 6 TMIeJaroroM JUTMHBI BOJIHBI 1 CKOPOCTH PaclpOCTPaHEHHUsI 3BYKOBBIX BOJIH.
meépoom mene, ceicmuueckue 6oanvt (MC). HaGmonenne 3a 3KCIEPUMEHTAIBHBIM OIPEACICHHEM T'PAaHHI] YacTOTHI CIBIIHUMBIX 3BYKOBBIX
3ByK. I pomkocmsb 36yKa u 6blcoma Mmoma. KoneOaHuH.
Ompaoicenue  38yKa. Hngppassyx u HaGmoneHne 3aBHCHMMOCTH BBICOTBI 3BYyKa OT YacTOThl (B TOM YHCIE C HCIOJIb30BAaHUEM
VILMPA3BYK. MY3bIKaJIbHBIXHHCTPYMEHTOB).
Jemoncmpayuu? HabGmonenue 1 00bsCHEHNE C TOMOIIBIO MIE1arora SBICHUS aKyCTHIECKOTO PE30HAHCA.
1. PacmpoctpaHenue YreHue COBMECTHO C IeZIaroroM OpPUTHHAJIBHOTO TEKCTa, OCBSIMEHHOTO NCTIOIB30BAHHIO 3BYKA (MIIH
MPOJOTBHBIX " yIbTpPa3ByKa) B TEXHUKE (9XOJIOKAIMs, YIbTPa3BYK B MEAUIMHE U JIp.); BBIIOJHEHUE 3aJaHUN 10
NIOIIEPEYHbIX BOJIH. TEKCTY(CMBICIIOBOE UTECHHE)
2. Ha6HIOHeHI/Ie 3aBUCHUMOCTHU BBICOTHI
3BYKAOT YaCTOTBHI.
3. AxycTtuyeckuii pe3oHaHC.
Pazgen 10. DyieKTPOMArHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI (8
)
DJIeKTpOMarH OJeKTpOMarHuTHOE [MocTpoeHHe MPOCTHIX pacCyKACHHH Ha OCHOBE IOJATOTOBJICHHBIX BBIPaKEHUH, 000CHOBBIBAIOIINX
UTHOE MoJjie ToJie. B3aUMOCBSI3b JICKTPHUECKOTO U MArHUTHOTO TIOJICH.
u OnextpoMmarautHele  BoiHBEL. — Ceoticmea HaGmonenue 3a 9KCepuMEHTAIBHBIM U3y9YEHHEM CBOMCTB JICKTPOMAarHUTHBIX BOJIH (B TOM YHCIIE C
3J1eKTPOMArH INEKMPOMASHUTNHBIX B0JIH. MIOMOIIBI0 MOOWIIBHOTO TesedoHa).
UTHBIE BOJIHBI Ulxana AHanu3 ¢ TOMOMIBIO TEAAarora peHTITeHOBCKMUX CHIMKOB YEJI0BEYECKOTO OPTaHu3Ma.

(CRY)

INEKMPOMASHUMHBIX  80aH. Hcnonvzoeanue

IEKMPOMASHUMHBIX 60IH OJ1 COMOBOTL CE:A3U.
OJeKTpOMarHuTHas pUpoJa

CkopocTb cBeTa. BoHOBBIE CBOICTBa CBETA.
Jemoncmpayuu?

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosnHoBbIE CBOMCTBa CBETA.
@poumansvuvie 1ad6opamopHsle padomsl u

onslmbul.

1. Uzyuenne CBOMCTB
JIEKTPOMArHUTHBIX
BOJIH C TOMOIIBI0 MOOWIIBHOTO
Tenedona.

CBCTaA.

AHanu3 COBMECTHO C II€aroroM TEKCTOB, OIMCBIBAIOIIMX MPOSBICHUS 3JIEKTPOMArHUTHOTO
M3ITyYEHUSB IPUPOJIC: KUBBIC OPTaHU3MBI, U3TyUeHUs] HEOECHBIX Tell (CMBICIIOBOE UTEHUE).
Pacnio3snaBanue 1 aHanu3 pa3IMUHbIX IPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE C ONOPOM Ha
TEXHOJIOTHYECKYIO KapTy 10/l pyKOBOACTBOM IieAarora.

PerleHne THMOBBIX pacuETHBIX 3a7ad B 1—2 NEUCTBHs C OMOPOIl Ha aJrOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C TII€JaroroM C  HUCIOJIb30BaHWEM (opMyd AT CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, JIJTMHBI BOJIHBI U YaCTOThI CBETA.

Pasznen 11. CeeroBbie siBiaeHust (15 1)




3aKoHbI
pacnpocrpaHe
Husi ceeta (6

1)

JlyuaeBast Moziesb cBera. VICTOUHMKH CBeTa.
Ipsimonuneiinoe pacnpocmpanenue ceéema.
3ammenuss Coanya u Jlyno. OTpakeHue
cBeta. [lnockoe 3epkano. 3aKon ompasicenus
ceema.

[Ipenomienue cBera. 3aKOH MPETOMIICHHS
cBeta. [lonHoe 6nympennee ompaoiceHue
ceema.lcnonvsoeanue noinoz2o
6HYMPEHHe20 OMPAJICEHUS. 6 ONMUYECKUX
€8emoB8o0ax.

Jemoncmpayuu?

1. IIpssMosnHEiHOE pacpoCTpaHEHNE
cBeTa.
2. OTtpaxkeHue cBeTa.
3. [Nomyuenne M300pa>keHUA B IDIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJax.
4. [Ipenomnenue caera.
5. OnruyecKkuii CBETOBO.

DpoumanvHvie 1abopamopHvle padomot u
onulmbul.

1. UccnenoBaHue  3aBUCHMOCTH  yIJa
OTpPaXEHHUsT CBETOBOTO Jyda OT YyIja
naJeHusl.

2. M3y4yeHnue XxapakTepUCTUK M300parKeHuUs
npeaMeTa B INIOCKOM 3epKaJle.

3. UccnenoBanne  3aBUCHMMOCTH  yriia
NPEeJIOMJICHHUsT CBETOBOrO Jiyda OT yriia
NaJICHUs Ha TPAHHUIIEe «BO3AYX—CTEKIION.

HaOnrogeHue OMBITOB, JAEMOHCTPUPYIONIMX SBJICHUE MPSIMOJMHCHHOrO pPacHpOCTPAHCHUS CBETA
(BO3HUKHOBEHHUE TEHH M TOJYTEHHU), U UX UHTEPIIPETALUS C HCIOIb30BAHUEM MOHSATHUS CBETOBOTO
ny4ya. OOBsICHEHHE U MOJEIUPOBAHUE IOCHE PACCYXKIEHUS C MEJaroroM Mo cXeéMe COJHEYHOTO U
JYHHOTO 3aTMEHUM.

UccnenoBanune ¢ onopoil Ha TEXHOJOTHUECKYIO KapTy MOJ PYKOBOJCTBOM Tlelarora 3aBHCUMOCTH
YIJIa0Tpa)KeHHs CBETOBOTO JIyda OT yTriia MmaJeHusl.

M3yueHne ¢ MOMOIIBIO TIeIarora CBOMCTB M300paKeHUsI B TUNTOCKOM 3epKajie.

Habnronenne n OOBSCHEHHE COBMECTHO C TIEJArOTOM OIBITOB II0 TIONYYEHHUIO HM300paXCHHUH B
BOTHYTOMH BBITYKJIOM 3epKkanax. HaOmoaeHne u 00bICHEHNE TTOCTe PACCYKICHUS C MIEIaroroM Io
CXEME OIBITOBIIO MPEIOMIIEHUIO CBETA HA TPAHMIIE PA3IMYHBIX CPEl, B TOM YHUCIIE OIBITOB C IOJIHBIM
BHYTPEHHUM OTPa’KEHUEM.

UccnenoBanue moj pyKOBOACTBOM I€Aarora 3aBUCHUMOCTH YTJja MPEIOMJICHHs OT yria MaJeHus
CBETOBOTO JIy4ya Ha TPAHMIIE «BO3TYyX—CTEKIIO».

PacniozHaBanue ¢ MOMOIIBIO TIearora sIBIEHUH OTPaXKeHUs U MPEJIOMIICHUS CBETa B MOBCEIHEBHOM
JKU3HHU. AHATU3 ¥ 00BSICHEHHE COBMECTHO C MEJaroroM SBJICHUS ONTHYCCKOT0 MUPaKa.

Perrenue THMOBBIX pacuETHHIX 3a7a4 B 1—2 NEHCTBHs C OMOPOW HA aarOPUTM, MPEIBAPUTEIHLHO
pa3oOpaHHBI COBMECTHO C TMEJAaroroM C KCIOJIb30BAHMEM 3aKOHOB OTPAKEHHUS M MPETIOMIICHHS
cBeTa.




JIMH3BI Jlunza. Xon mydeit B nmuH3e. Onmuyeckas [TosrydeHne moj KOHTpOJIEM Tiefarora M300paKEHUH C MOMOIIBI0 COOMpAIONIel U paccerBaroniei
u cucmema @omoannapama, MUKpPOCKORA U mmH3. OTpeieneHne ¢ ONopoil Ha aJrOpUTM pa3pabOTaHHOTO COBMECTHO C IIEAaroroM (hoxycHOro
onTHYecKHe meneckona (MC). Inaz kax onmuueckas PacCTOSHUSAN ONITHYECKOM CHIIBI COOMPAIOIIEH JTMH3BI.
npubopsi (6 cucmema. bausopykocms u 0anvHo3oprocms. AHanu3 COBMECTHO C NEIAaroroM YCTPOWCTBa M IPHUHIOMNA ACHCTBUS HEKOTOPHIX ONTHYECKHX
4) Jemoncmpayuu? npubopoB: hoToanmapara, MUKpockorna, Teneckona (MC — 6uonorus, aCTpOHOMHUS).
1. Xon nmyueit B cobuparoleii uH3e. AHanu3 ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOJCTBOM IHEarora siBICHUH OIH30pYKOCTH
2. XoJ mydei B paccenBaromiei JIMH3e. HUIaTbHO30PKOCTH, IpUHNHNIA eiicTBrs oukoB (MC — Guonorus).
3. IlonyyeHne u300paKeHUH C TTOMOILBIO
JIMH3.
4. MpuHIMT IEHCTBUS
(oToanmapara,MUKpOCKOIIa 1
TeJlecKoTa.
5. Monens rnasa.
Dpoumanvuvie nabopamopuvie padomol
u
onulmbul.
1. ITonmyuyenne  n3zoOpakeHH ¢
MIOMOIIBI0 COOMpArOIIeH JTMH3BI.
2. Omnpenenenne (hoxycHOTO
pacCcTosHMA W ONTHYECKOH  CHJIBI
cobuparonieil JTMH3BI (WM 3JIEKTPOHHAS
JIEMOHCTPAIIHs).
Paznoxenn Paznosicenue 6enoco ceema 6 cnexmp. HaGumtoieHue COBMECTHO ¢ MearoroM 1o pasiioxkKeHHI0 0eI0ro CBeTa B CIEKTP.
e Oes10ro Onvimul Hvromona. Cnoorcenue HaGmtonienue n oObsicHeHe Ha 0a30BOM YPOBHE I10]] PYKOBOJCTBOM I1€1arora OIbITOB I10
cBeTa B CnekmpanbHblx yeemos. [Jucnepcus ceéema. MOJIY4SHHIO0EJIOr0 CBETa NPH CII0KEHHUHU CBETA Pa3HBIX L[BETOB.
crekrp (3 Jlemoncmpayuu? [TpoBenenue U 00OBICHEHUE O] PYKOBOJICTBOM IE€arora OIbITOB 110 BOCIIPUSTHIO 1IBETA
q) 1. PaznoxeHue Oeoro cBera B CIIEKTP. MPEZIMETOBIPH NX HAOJIOICHUN Yepe3 IBETOBbIC (PHIIbTPHI (LIBETHBIE OUKH).
2. [Momyyenne Oenoro cBera mpu

CIIO’KEHUHUCBETA PA3HBIX [[BETOB.
Dpoumanvuvie 1adopamopnvle padomut u
onslmbul.

1. OnbITEl MO0 Pa3NOXKEHHI0 Oeoro
CBETa BCIIEKTP.
2. OupITel O  BOCHPHATHIO IIBETA

NIPEAMETOB NPH UX HAOJIOJEHUH depe3
L[BETOBBIE (DUIIBTPHI.

Pa3znen 12. KsanrtoBble siBieHus (17 1)




HUcnyckanue
U
MOTJIOLIEeHH
e cBeTa
atomom (4

1)

Onvimer  Pesepgpopoa W TUTaHETapHAs
Mozenb aroma. Mogens aroma  bopa.
Hcnyckanue u noerowenue ceéema amomom.
Keanmot.Jlunetivamule cnekmpbi.

OOcyxIeHrue C TIOMOINBIO Tefarora e OmbITOB Pe3epdopma Mo wccienoBaHHIO aTOMOB,
BBIJIBIDKCHHUE THIIOTE3 O BO3MOXHBIX PE3yNbTaTax OIBITOB B 3aBHCHMOCTH OT MPEANOIAraeMoro
CTPOCHHUS aTOMOB, (POPMYJIMPOBAHHE BBIBOJOB U3 PE3YJIETATOB OIBITOB.

OO0cyXIeHHE C OMOPOil HA TEXHOJIOTHYECKYIO KapTy IMOJ PYKOBOICTBOM IEIarora mpoTHBOPEYHIA
IUTAHETAPHONH MOJENM aToMa W OCHOBaHW JJisi THIOTE3bl bopa O CTaiuoHapHBIX OpOHTax
a5eKTpoHOB. HaboieHrne COBMECTHO € MIEIaroroM CIUIONIHBIX W JTMHEHYATHIX CIIEKTPOB H3ITyYCHHUS
pa3nuyHbIX BeriecTB. OOBSICHEHHE C OMOPOW HAa MUAAKTUYCCKUN MaTepHan JHHEHYATHIX CIICKTPOB
W3TYYCHUS.

Crtpoenne
aTOMHOIO
saapa(6 u)

PammoaktBHOCTE. Anvgha-, bema- u
eamma- uznyyenus. CTpOEHHE aTOMHOTO A7pa.
Hyxnonnas — moodenv  amomunozo  Adpa.
Hzomonvl. Paduoaxmusnvle npespawjenus.
Ilepuoo nonypacnada amommsix sioep.

Jemoncmpayuu

1. CnexTpsl U3Ty4EHUs U TOTJIOLICHHUS.

OO6cyxIIeHne COBMECTHO C IIEJaroroM BO3MOXKHBIX THIIOTE3 O MOAEIAX CTPOCHHUS Apa.
OmnpeneneHne Mo CXeMe C HCIOIb30BaHNEM METOAMIECKOTO MaTepHaa IoJ] PyKOBOJCTBOM II€Aarora
COCTaBa sJIEp 1O 33aJaHHBIM MAacCOBBIM M 3apsIIOBBIM YHCIAM H IO ITOJIOXCHHUIO B TEPHOIUIECKON
cucteme 3aeMeHToB (MC — XuMus).
AHanu3 ¢ onopoi Ha TEXHOJOTUYECKYIO KapTy I0J] PYKOBOJICTBOM IeJlarora M3MEHEHHUs cOCTaBa siipa
-paanoaxktuBHOCTH (MC — XUMUs).
-JaCTHII TI0 TOTOBBIM (POTOTpAISIM.

2. CrieKTpbl pa3InuHbIX a30B.

3. Criextp Bozopoa.

4, Habnronenue TpekoB B Kamepe
Bunbcona.

@ponmansusle nabopamopusle padomuot u
OnbIMbL.

1. Habnioodenue cniownvix u AUHEU4amolx
CHEeKmPO8 U3LyUeHUs..

2. UccnenoBanue  TPEKOB:  H3MEpEHHUE
SHEPTUMYACTHIBl 110 TOPMO3ZHOMY MYTH
(mo ¢ororpadusam) (WK dIEKTPOHHAS
JIEMOHCTpAIIHS).

Habnronenue 3a neMoHcTpanueil paboThl U3MEPEHUS PAIHALMOHHOTO (OHA ¢ HOMOLIBIO
JO3UMETpPa,0leHKa er0 HHTEHCHBHOCTH.

AHanu3 COBMECTHO C IIEAaroroM OWOJIOTHYECKHX M3MEHEHHUH, MPOHMCXOAAIINX MOJ ASHCTBHEM
pannoakTuBHBIX m3mydeHunid (MC — Ouomorus).

Habnronenue aeMOHCTpanuy 00 HCIOJNB30BAHUE PAIMOAKTHBHBIX H3IMydeHUHd B Menunuae (MC
—OuOoJI0THS).

W €r0 MOJIOKEHUS B MEPHOJINYECKOH CUCTEME NIPH |
Hcenenosanue ¢ NOMOLLBIO M€1arora TPEKOB




SnepHbie SnepHple peaknuu. 3aKOHBI COXpaHEHUS PemieHre TUIMOBBIX PAacYETHBIX 3amad B 1—2 NEWCTBUS C OMOPOM Ha aJTOPHUTM, IPEABAPUTEIBHO
peakiuu (7 3apsiIOBOTO M MAaccoOBOTO HYHCEN. Jnepeus pa300paHHBIf COBMECTHO C IIEaroroM C WCIIOJIB30BAHHEM 3aKOHOB COXPAHEHHS MACCOBBIX WU
4) ceasu  amomuvix adep. Ceasb maccol u 3apSAAOBBIX UHCENI Ha OIpEeIeNieHHe pe3yabTaTOB SIIEPHBIX PEaKldil; aHa W3 BO3MOXKHOCTH WIIH
oHepeuu. Peakyuu cunmesa u Oenenus sdep. HEBO3MOXKHOCTH SIACPHOM PEaKIIHH.
Hemounuru snepeuu Connya u 36¢30 (MC). O1eHKa ¢ TIOMOIIBIO [1€/1arora SHEPTUH CBSI3H SIAEP C UCIOJIb30BaHuEeM (HOpMyYJIbl DHHIITEHHA.
Snepnas 9HEpreTHKa. OOcyxIIeHHe COBMECTHO C MENaroroM IEpCHeKTHB HCIIOIb30BAHMS YIPaBISIEMOTO
Heticmsusa TEePMOSIEPHOTOCHHTE3A.
PAOUOAKMUBHBIX — UBIYYEHULl HA  JICUBble O06cykIeHHEe COBMECTHO C IEJaroroM IpeuMyIIECTB M 9KOJIOTHUYECKUX MPoOIIeM, CBI3aHHBIX C
opeanusmol (MC). saepHoisHepretukoit (MC — skosorus).
JHemoncmpayuu
1. Pabora cuéTumKa
HOHU3UPYIOIIUXU3ITYyYCHU.
2. Peructparmust  u3nyueHus
MIPUPOJHBIXMUHEPAIIOB U
TIPOAYKTOB.
@ponmansusle 1abopamopHsle padsomut u
onvimol.
1. Usmepenne paguoaktuBHoro Qona (umu
9JIEKTPOHHAS IEMOHCTpAIHs).
IMoBTOpUTEIbHO-0600IaIOIHIT MOTYJIB (9 )
CucrtemaTusan O6oOmuieHne CcoAep)kaHus KakIOoro u3 BreimonHenne ¢ moMomplo  mefarora  y4eOHBIX  3aJaHUM, TPEOYIOIIMX  JAEMOHCTpAIUH
13801 OCHOBHBIX  pasfelioB  Kypca  (pu3ukH: KOMIIETCHTHOCTEH, XapaKTepU3YIOIIUX  ECTECTBCHHOHAYYHYIO  TIPaMOTHOCTh:  NPUMCHEHUS
0000meHne MEXaHUIeCKHE, TETUIOBEIE, TIONYYCHHBIX 3HAHUH JUIT HAYIHOTO OOBSACHCHHS (PU3UUCCKUX SBICHUH B OKPYXKAIOMIEH PUPOIE U
MIPEIMETHOTO AJIEKTPOMArHUTHEIC, KBAHTOBEIC SBIICHHSI. TTOBCEIHEBHOM KHM3HU, a TaK)KE BBIABICHUSA (PH3MUYCCKUX OCHOB pPsilla COBPEMEHHBIX TEXHOJIOTHH;
CoZIepKaH Hayunprifi  Meron TO3HaHHUS H  €ro MIPUMEHECHUST OCBOCHHBIX 3KCIIEPHIMEHTAIBHBIX YMCHHUH IS HCCIIEJOBAaHUS (DPU3NICCKUX SBICHUMH, B
us u peanu3anys BOU3UIECKUX UCCIICTOBAHUAX. TOM YHCJIE JUIS IPOBEPKU THITOTE3 U BBIABJICHHUS 3aKOHOMEPHOCTEH.
OTIBITA CBs3p (PH3WKH W COBPEMECHHBIX TEXHOJOTHWH | PemeHne THMOBBIX pacdETHBIX 3amad B 1—2 AEWCTBHUS C OMOPOIl Ha aTOPHUTM, NPEIBAPHUTEIHEHO
JEATEJIbHOCTH, B
npuooOpe-
TEHHOTO
npu obnactu nepenauu MHQOPMAIMH, SHEPTETHKE, pa300paHHBINl COBMECTHO C IE€JaroroM, B TOM YHCJIE MPEIIONaraoniux UCIoIb30BaHue
U3Y4YECHUU TpaHCcIopTe (br3rueckoMOIeTTM 1 OCHOBAHHBIX Ha COJIEPYKAaHUM PA3IMYHBIX Pa3AesioB Kypca PU3NKH.
BCETO
Kypca
¢bu3nKn

[Ipu pazpaborke paboueil mnporpaMmbl B TEMAaTUYECKOM IUJIAHUPOBAHUM JOJKHBI OBbITH YYTEHBI BO3MOKHOCTHU

WCIIOJI30BAHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIIONIUXCS YYEOHO-METOIUYECKUMU MaTepHaIaMU




(MyIbTUMEIUHHBIE TPOTPAMMBI, SJICKTPOHHBIE YUCOHUKHU U 33JaYHUKH, SIEKTPOHHbIE ONONINOTEKH, BUPTYyaibHbIE TaOOpaTOpHH,
UTPOBBIC MPOTPAMMBI, KOJUIEKIIUU HU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), peaTU3yIOMUX TugakTHuIeckrue Bo3MoxkHoct UKT,
coJiepKaHUeE KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BAHMH.
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