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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma 1o ¢usMKe 1A 00yJarOmUXCsS C  3aJCPIKKOU
ncuxudeckoro passutus (3[IP) Ha ypoBHE OCHOBHOrO 00MmIEro oOpa3oBaHUs
MOJTOTOBJIEHa Ha OCHOBEe @DenepaabHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTIO
cTaHjapTa ocHOBHOTo oOmero oopazosanus (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (nanee — ®I'OC OOO), [TpumepHO#i a1anTHpOBaHHON OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO O0OIIEro 00pa3oBaHUs OOYYAIOIIHUXCS C
3aJIepKKON TICUXHUecKoro pa3Butus (omoOpena pemenueM OYMO mo obmiemy
oOpazoBanuio, mpoTokoi oT 18 maprta 2022 1. Ne 1/22) (nanee — [IAOOIT OOO 3I1P),
[TpumepHoii pabodeil mporpaMMbl OCHOBHOTO OOIIETO OO0pa3oBaHUs IO TMPEAMETY
«®Duszuka», Konuenuumm mnpenogaBanus ydyeOHoro mnpeamera «Dduszmka»n B
oOpazoBarenbHbIX opranuzaiusx Poccuiickoit deneparuu, [IpumepHoit mporpamMmbl
BOCIIUTAHUS, C YYETOM paCIpPEACIICHHBIX M0 KJaccaM MpPOBEPAEMbIX TpeOOBaHUHN K
pe3ynbTaTaM OCBOCHHS AJANTHUPOBAHHOM OCHOBHOW 0OOpa30BaTENIbHON MPOTrpaMMBI
OCHOBHOTO 00I11Ier0 00pa30BaHUsl OOYYAIOUMIUXCA C 3aJEPKKONH TMCUXUYECKOIo
pa3BUTHSL.

[Iporpamma y4YuTHIBAa€T U3MEHEHUS, BHECEHHBIE MpUKa3zaMu MUHHUCTEPCTBA
npocsenieHus Poccuiickoit @eaepannu Ne 704 ot 22.11.2023, No 729 ot 12.12.2024 u
Ne 808 ot 13.02.2025, B wactu CTPYKTypbl pabouuMx MporpamM, IeTaau3alvu
IUTAHUPYEMBIX PE3YJIbTATOB W OCOOCHHOCTEM OpraHu3aiuu  00pa3oBaTEIHHON
nesTesbHOCTU 15l oOyyaromuxcst ¢ OB3.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

VYuebnsiii mnpeamer «Duszukay  SBISIETCS  CUCTEMOOOPa3yIOMUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, IMOCKOJIbKY (DU3UYECKUE 3aKOHBI MHUPO3JaHUS
SIBJISIFOTCSI OCHOBOM COJIep KaHUs KyPCOB XUMUH, OMOJIOTHH, Teorpaduu U aCTpPOHOMUHU.
®dusnka BOOpPYKAaeT OOyUYaIOIIMXCA HAYYHBIM METOJOM TO3HAHUS, IMO3BOJISIONIUM
MOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[TpenMeT MakcUMalIbHO HATIPaBlieH Ha (POPMUPOBAHNE HHTEPECA K PUPOTHOMY
U COLUMAIbHOMY MHDY, COBEpPIICHCTBOBAaHHE IIO3HABATEIbHON JESTENbHOCTU
oOyuatomuxcst ¢ 3[1P 3a cuer oBnageHUss MBICTUTEIBHBIME ONIEpallUsiMU CPABHEHUS,
0000111eHHsI, pa3BUTHE CIOCOOHOCTH apTyMEHTHUPOBATh CBOE MHEHHUE, (POPMUPOBAHUE
BO3MOXHOCTEH COBMECTHOM J€ATEIbHOCTH.

N3ydyenue Qusukn crnocoOCTByeT pa3Butuio y oOyudaromuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaxKeHHs, (YHKIMOHAJIBbHOW TPaAaMOTHOCTH, YMEHUS
BOCTIpUHUMATh W KPUTUYECKH aHAJIM3UPOBaTh HH(OpPMAIINIO, MPEICTABICHHYIO B
pa3nuyHbIX PopMax. 3HAUMMOCTh peAMeTa i Pa3BUTHS )KU3HEHHON KOMIIETEHIINH



00YYaOLIMXCsI 3aKITFOUACTCS B YCBOCHHN OCHOBBI (PHM3MUYECKHUX 3HAHU, HEOOXOIUMBIX
IUIE TIOBCEAHEBHOM JKU3HUW; HABBIKOB 3JIOPOBOTO M 0OE€30MacHOr0 Ui YeJIOBEeKa U
OKpY>KaroIlen ero cpeasl 00pasa Ku3HU; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaer cojepkanue oOyudeHus npeamery «duszuka» ¢ yuetom
0cOo0BIX 00pa3oBaTeNbHBIX TOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnageHue gaHHBIM
y4eOHBIM MPEIMETOM MPEACTABISIET ONPEICICHHYIO TPYIHOCTD JIJISi 00YUYaIOIIUXCS C
3I1P. D10 CBsI3aHO C 0OCOOCHHOCTSIMU MBICITUTEIILHOM JEATETbHOCTH, IEPUOINICCKUMU
KOJeOaHUSIMU BHUMAHHUSA, MajbiM OOBEMOM IMaMSTH, HEJOCTATOYHOCTHIO OOIIETro
3amaca 3HAHUM, TOHM)KEHHBIM IO3HABATENLHBIM HHTEPECOM W HU3BKUM YpPOBHEM
pEUYEBOro pa3BUTHSL.

Jlns mpeoponeHuss TPyAHOCTEW B M3Y4eHUHM y4yeOHoro mnpeamera «Duszukar
HeoOXxoauMa ajjanranus o0beMa U Xxapakrepa yueOHOTro MaTepuara K o3HaBaTeIbHbIM
BO3MOKHOCTSIM JaHHOM KaTeropuu oOydaroluXcs, y4eT UX OCOOCHHOCTEH pa3BUTHS:
WCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIIPEAMETHBIX CBS3EH,
IIOCTENIEHHOE YCIIOKHEHHE N3y4aeMOro MaTepuaia.

JlaHHass TporpaMma KOHKPETH3UPYET COACp)KaHHEe IMPEIMETHBIX TEeM B
COOTBETCTBHH C TpeOOBAaHUSAMH OOpPa30BATEIBHOTO CTAaHIAPTa, PEKOMECHIYEMYIO
MOCJIETIOBATEILHOCTh M3YYEHHUS pPa3leioB (PU3UKH C y9ETOM MEKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBSI3¢M, JIOTHKM y4eOHOro IIporecca, BO3PACTHBIX M
IICUXO0JIOTHYECKUX 0coOeHHOCcTeH oOyuarommuxcs ¢ 311P Ha ypoBHE 0CHOBHOTO 00IIIET0
oOpa3oBaHus, OMNpeAeisieT MHUHUMaJbHBII HAOOp OMBITOB, JEMOHCTpAIMM,
MPOBOJMMBIX ~ yYUTEJIEeM B  Kjacce, JabopaTOPHBIX paldOT, BBITOJHIEMBIX
00yYaIOIIMMHUCH.

Meroanueckoii OCHOBOM u3yueHHUs Kypca «Dusnka» Ha ypoOBHE OCHOBHOIO
o011ero oOpazoBaHUs SIBJISIETCS CHUCTEMHO-IeSITeIIbHOCTHBIM MOAXO]I,
o0ecrieunBalOIUN  TIOCTH)KEHHE JUYHOCTHBIX, METalpPeIMETHBIX U MPEAMETHBIX
o0pa3oBaTeNbHbIX pe3yJIbTaTOB IIOCPEICTBOM Opra”Hu3aluu AKTUBHOU
MO3HABATENILHON JCATENBHOCTA OOYYAIOIIUXCS, YTO OYEHb BAXXHO NpHU OOyUYECHUU
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

HEJIN U 3AJAYN U3YUEHUSA YYEBHOI'O ITPEAMETA «®U3UKA»

OOmwme nenu u3ydeHuss ydeOHoro mnpeamera «Dusnka» MpPEICTABICHBI B
[IpumepHoii pabouelt mporpaMme OCHOBHOTO 001Eero 00pa30BaHMUsl.

OCHOBHOH 1LIeIbI0 OOYYEHHs JETeH C 3aJep>KKOM MCUXUYECKOrO Pa3BUTHS Ha
JAHHOM NIPEIMETE SBJSETCSA: MOBBILIEHUE COLMAIBHOW aJanTalud JEeTed uepes
npyUMeHeHUe PU3MUECKUX 3HAaHUI Ha MPaKTHKE.



Jns obyuaromuxcs ¢ 3I1P, tak ke, Kak ¥ 1Ji1 HOPMATUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBaWMBAIOIIUX  OCHOBHYIO  OOpa30oBaTEJIbHYI0  IIPOrpaMMy,
JOMUHUPYIOLIEE 3HAaUCHUE TPUOOPETAIOT TAKUE LENIH, KAK:

OCBOCHHE 3HAHUI 0 METOJIaX HAYYHOT'O IMO3HAHMS PUPOJIbI U (POPMUPOBAHUE HA
ATOM OCHOBE MPE/ICTABIICHUN 0 PU3NUYECKON KapTHHE MUPA;

OBJIAJICHNE YMEHHUSIMU TMPOBOJWUTH HAOJMIOJEHUS NPHUPOJHBIX  SBIICHUM,
ONHUCHIBaTh U 0000IIaTh pe3yNbTaThl HAOMIONEHUHN, HCIOJNB30BAaTh MPOCTHIC
U3MEPUTENIbHBIE MPUOOPBI ISl U3ydeHUsl (PU3UUECKUX SBJICHUM; MPEACTaBIAThH
pe3ysibTaThl HAOMIOACHUM WM HW3MEPEHUI ¢ MOMOLIbI0 Tadiul, rpadUKoB U
BBISIBJISITE HA OTOW OCHOBE OMIIMPUYECKUE 3aBUCUMOCTH; IIPUMEHSATH
MOJIyYCHHbIEC 3HAHUS JJIS1 OOBSICHEHHsS] Pa3HOOOpa3HbIX MPUPOJHBIX SBICHUN U
IIPOLIECCOB, MPUHLMIIOB JACHCTBUS BAXKHEUIIMX TEXHUYECKHUX YCTPOWCTB, MJIA
penieHus GU3NUECKUX 3a1ay;

pa3BUTHE I[103HABATENIBHBIX HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CHIOCOOHOCTEM, CaMOCTOSITEIbBHOCTH B MPUOOPETEHUM HOBBIX 3HAHUM, mpu
pemieHUn  (QU3MYECKMX  3aJad U BBIIOJHEHUU  OIKCIEPUMEHTAJIbHBIX
UCCJIEIOBAHUN C UCTIOJIb30BAHUEM NH(POPMALIMOHHBIX TEXHOJIOTUA;

BOCIHUTaHUE YOEKIECHHOCTH B BO3MOXXHOCTH TMO3HAHUSI 3aKOHOB MPHUPOJbI, B
HEO0OXOMMOCTU Pa3yMHOTO HCIIOIb30BaHUS JOCTHXKEHUN HAYKU U TEXHOJIOTUN
JUTSL TalbHEUIIEro Pa3BUTHUSI YEJIOBEUYECKOTO OOIIECTBA, YBAKECHHSI K TBOPIIAM
HAayKH U TEXHHKHU; OTHOIICHUS K (PU3MKE KaK K AJIEMEHTY OO0IIeueI0BeYECKON
KYJIbTYpPBI;

VCIOJIb30BAaHME MOJIYYCHHBIX 3HAHUW U YMEHHUU Uil PELICHUS MPAKTUYECKUX
3a/lad TIOBCEJHEBHOM >KM3HHM, oOOecredeHus O€30MacHOCTU CBOEH KHU3HH,
pPalLMOHATILHOTO TPUPOAONOJIB30BaHUS U OXPAHBI OKPYKAIOIIEH CPEBI.

JlocTikeHue 3TUX 1eyiel 00ecreunBaeTCs PelIeHUeM CISAYIOMNX 3a/1ay:

3HakoMcTBO oOyuaromuxcst ¢ 3IIP ¢ meromamu wuccinenoBaHusi OOBEKTOB U
SIBJIEHUMN TIPUPOBI;

NpUOOpPETEHUE 3HAHUUW O MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX U
KBAaHTOBBIX SBJICHUSX, (U3MYECKUX BEIMYMHAX, XapaKTCPU3YIOMIUX OTU
SIBJICHUSL;

dbopMHupoBaHUE YMEHHUI HAOJI0IaTh MPUPOIHBIC SBIICHUS W BBITIOJHSATH OIBITHI,
JabopatopHble  pabOThl W DKCIEPUMEHTAJIbHBIE  MCCICIOBAHUS  C
WCIIOJIb30BAHUEM HW3MEPUTEIFHBIX MPUOOPOB, IMHUPOKO TNPUMEHSIEMBIX B
MIPAKTUYECKOM KU3HU,



e OBJAJCHUE TAKUMH IIOHATHUAMM, Kak IPUPOJHOE SBIECHUE, SMIIMPHUYECKU
YCTaHOBJICHHBIN (PakT, MpoliemMa, TUI0Te3a, TEOPETUIECKUI BHIBOJ, pPe3ysIbTaT
DKCIEPUMEHTAIBHON ITPOBEPKH;

e IOHMMAHHE OTIMYMN HAYYHBIX JaHHBIX OT HENPOBEPEHHOM HHQOpMAIUH,
LEHHOCTU HAyKu JUIsl YJIOBJIETBOPEHUsI OBITOBBIX, INPOU3BOACTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEN YETOBEKA.

OCOBEHHOCTH OTBOPA M AJAINITAIOMHU  YYEBHOI'O
MATEPHAJIA 110 PU3UKE

OcHoBoil 00yuenus oOyuaronuxcs ¢ 311P Ha npeaMeTax ecTeCTBEHHOHAYYHOTO
[UKJa SIBJSETCS Pa3BUTHUE y HUX OCHOBHBIX MBICIUTENBHBIX OIEpanuil (aHamus,
CUHTE3, CPaBHEHUE, 000011IeHNE) HA OCHOBE BBINIOJHEHUS Pa3BUBAIOIINX YIPAXKHEHUH,
(opMHpOBaHHE TPUEMOB YMCTBEHHOM padOThI: aHAIU3 UCXOJIHBIX JaHHBIX,
IUTAHUPOBAHKME MAaTEpPHalIa, OCYIIECTBIECHUE MOATAITHOIO U UTOTOBOIO CAMOKOHTPOJIA,
a TaKXKe OCYIIECTBIISCTCS TUKBUIALUS TPOOEIIOB B 3HAHUSAX, 3aKPEIUICHUE U3YYEHHOTO
MmaTepuaia, oTpaboTKa aJrOPUTMOB, MOBTOPEHUE NPOHACHHOTO. bonbloe 3HaueHne
MpUAAETCS YMEHHMIO paccka3aTb O BBIIOJHEHHOW paboTe C NpaBUIbHBIM
YHOTpEeOJIEHUEM COOTBETCTBYIOLIEH TEPMUHOJIIOTMA U COOJIIOJEHUEM JIOTUYECKUX
CBA3EH B U3JIara€MOM MaTepuale.

st oOyuaroruxcest ¢ 3[IP Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS TIO-
MIPEKHEMY SBISIFOTCS XapaKTEPHBIMH: HEJTOCTATOUYHBIN YPOBEHb PA3BUTHS OTICIBHBIX
TICUXUYECKUX MPOIIECCOB (BOCTIPUATHS, BHUMAHWS, TAMSITH, MBITIUICHHS ), CHUKCHHBIN
YPOBEHb HHTEIUICKTYyaJIbHOTO Pa3BUTHS, HU3KUM YPOBEHb BBIMOJHEHUS Y4eOHBIX
3aJlaHui, HU3Kas yCrenHocTh o0yuenus. [loaTomy npu uzydenuu pusuku Tpedyercs
LIeJICHaNpaBJICHHOE UHTEJUIEKTyalIbHOE pa3BuTue oOydarouiuxcs ¢ 311P, oTBeuaroniee
WX OCOOEHHOCTSIM U BO3MOXKHOCTAM. Yd4eT ocoOeHHocTed oOydatomuxcs c¢ 3IIP
TpeOyeT, 4TOOBl TpH H3YYEHWHW HOBOTO Marepuaja o0s3aTeIbHO IMPOUCXOIUIIO
MHOTOKpPAaTHOE €ro TMOBTOPEHHWE; PACHIMPEHHOE PACCMOTPEHHUE TEM U BOIPOCOB,
PACKPBIBAIOIINX CBS3b (DM3UKH C JKU3HBIO, aKTyaJu3alus MMEPBUYHOTO >KU3HEHHOTO
OTIbITa O0YYAIOITUXCSI.

YcBoeHrne TPOrpaMMHOTO Marepuaiga 10 (U3UKE BBI3BIBACT OOJIBIITHE
3aTpyaHeHus y oOygarommuxcst ¢ 3IIP, mosromy Teopusi mzydaercsi 0€3 BBIBOJOB
CIOXHBIX (opMyi. 3amaud, TPeOYIOIIUE MPUMEHEHHUS CIOKHBIX MaTeMaTUYECKHUX
BBIYHCIICHUN U (HOPMYJI, B OCOOEHHOCTH TaKMX TeM, KaK «MexaHn4ecKoe ABUKCHHUEY,
«ApxumenoBa cuia», «MexaHnueckas OSHEpPrus», «IINEKTPUUECKUE SIBICHUSY,
«DJIEKTPOMATrHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEIS.



Oco0oe BHMMaHUE NpU U3YYEHUU Kypca (U3MKH YAENAETCS IOCTAaHOBKE U
OpraHu3alMK 3KCIEPUMEHTA, a TaKKe MPOBEACHUIO (IPEMMYILECTBEHHO HA Ka)JI0M
YPOKE) KPAaTKOBPEMEHHBIX JAEMOHCTpauuid (BO3MOXHO C  HMCIOJb30BAHHEM
AJIEKTPOHHOM JieMOHCTpanuu). HexoTtopble TeMbl 00s3aTENbHO JOJDKHBI BKJIHOYAThH
OIOpHBIE J1abOpaTOpHbIE pPabOThl, KOTOpBIE pPa3BUBAIOT YMEHHUE IIOJIb30BaThHCS
MPOCTEUIIMMU MPUOOpaMH, aHAIU3UPOBATh IOJyYECHHbIE JaHHbIEe. B cBsizum c
OCOOEHHOCTSIMM  MOBEIEHUs MW jAesaTenbHocTH — oOyvaromuxes ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTD) MPEIYCMOTPEH CTPOKAUIINN KOHTPOJIb
3a cOOMIOACHUEM IPAaBUJI TEXHUKU O€30IIaCHOCTU MPU MPOBEACHUHU J1aOOPATOPHBIX U
MPAKTUUECKHUX padoT.

Bonpmioe BHMMaHue npu u3ydeHun ¢pusnku noapoctkamu ¢ 3IIP oOparaercs
Ha OBJAJCHUE MMHU INPAKTUYECKUMU YMEHUsSMM M HaBblkamu. lIpemycmarpuBaercs
YMEHbIIIEHUE 00beMa TEOPETHUECKUX CBEJICHUH, BKIIIOUEHUE OTACNIBHBIX TEM WU
LENbIX pa3lenoB B MaTrepuaylbl i  O030pHOrO, O3HAKOMHUTEIBHOTO WIH
(akynbTaTUBHOTO M3y4deHwus. [Ipemmaraercs yMeHblleHHE 00beMa MAaTEMATHYECKUX
BBIYMCIICHNH 3a CUET YBEJIINYEHUSI KaU€CTBEHHOT'O OIMCAHNUS SBJICHHUN U ITPOLIECCOB.

I[OCT&TO‘—IHOC KOJIMYCCTBO BPCEMCHM OTBOAWUTCA Ha PACCMOTPCHUC TEM H
BOIIPOCOB, pacCKpbIBAIOOIUX CBA3b CI)I/I3I/IKI/I C JXHU3HBIO, C TEMH ABJICHUIMU,
HEI6JII-OI[CHI/IHMI/I, KOTOPBIC XOpOLIO U3BCCTHBI YUCHHUKAM M3 UX ) KU3HCHHOI'O OIIbITA.

MakcuMalnibHO ~ HCHOJIB3YKOTCS ~ MEXIPEAMETHbIE  CBSI3M  C  TaKUMH
JTUCLUUIUIMHAMU, Kak reorpadus, Xumusd, Ouosiorus, T.K. oOyvarommecs c¢ 3IIP
O0COOCHHO HYXXJAIOTCSl B MIPEMOJHECEHUN OJHOTO U TOrO XK€ y4eOHOro maTepuasia B
pPa3JIMYHBIX AacleKTaX, B €ro BapbUPOBAaHWU, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUVIEHUH  TIOJIYYEHHBIX 3HAHWUM M  NOpakTUYecKux ymeHuul. [lo3Bossis
paccMaTpuBaTh OJMH U TOT K€ Yy4eOHbIMH MaTepuana C pa3HbIX TOYEK 3pEHMUS,
MEKIPEIMETHBIE CBSI3U CITIOCOOCTBYIOT €r0 JIYUIIIEMY OCMBICJICHUIO, 00JIe€ TPOUYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAaHUM U MPAKTUYECKUX YMEHUM.

INPUMEPHBIE BU/bI IEATEJIBHOCTH OBYYAIOIINXCHA C 3IIP,
OBYCJIOBJIEHHBIE OCOBbBIMM OBPA3OBATEJIBHBIMUA
NOTPEBHOCTSMHU W  OBECIHEYUBAIOHIME OCMBICJIEHHOE
OCBOEHHUE COIAEPXAHUS OBPA3OBAHUA 110 IIPEIMETY
«PU3UKA»

[TpumepHas TemMaTuyeckas U TEPMUHOJIOTHYECKAS JICKCUKA TIO Kypcy (PU3HKHU
cootBercTByeT [TOOIT OOO.

Copepxanue BUIOB aesTesnbHOCTH oOydaromuxca ¢ 3IIP Ha ypokax (usuku
OIpeseNsAeTCss UX 0CcOObIMM 00pa30BaTENbHBIMU MOTpeOHOCTAMU. [loMuMO HIMPOKO



ucnoiabzyeMbix B [TIOOIT OOO o0mux 1 BceX 00ydaronuxcsi BUIAOB JIEATEIIbHOCTH
CIeNyeT YCWINTh BHJIBI JEATCILHOCTH, CICIU(UIHBIC ISl JAaHHOW KaTerOpUr JETEH,
00ecrieunBaOIIME OCMBICIICHHOE OCBOCHHE COJICpKaHUs 00pa30BaHUs MO MPEIMETY:
YCUJIIEHUE NPEAMETHO-TIPAKTUYECKON NESITENbHOCTH C AaKTUBHU3ALMEN CEHCOPHBIX
CHUCTEM; OCBOCHHE MaTepuaja C OMOpPOM Ha aJrOpUTM; «IOLIArOBOCTH» B M3YyYECHHH
MaTepuasa; UCTOIb30BaHUE JOTIOIHUTEIHLHON BU3YaIbHOM OMOPHI (CXEMBI, IIa0IO0HBI,
OTIOPHBIC TaOJMIIBI); PEUEBOM OTYET O TMPOIECCE U Pe3yibTaTe AeATEIbHOCTH,
BBITIOJIHEHUE CIEIMANIbHBIX 3aJaHui, O00eCreyMBaIOIMIUX KOPPEKIHUIO0 Peryisiuu
y4eOHO-TI03HABATEIBLHOM JIEATETbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTata.

Jns oOyuaromuxcst ¢ 3IIP cyluecTBEHHBIM SBISIOTCS NPHEMBI padOTHI C
JIEKCUYECKUM MatepuajoM Mo mnpenmery. IIpoBoaurcs cnenuanbHas paboTa 1o
BBEJICHUIO B AaKTHBHBII CIIOBapb OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
N3y4aemble TEpMUHBI BBOJSATCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTeNIbHa BU3yaJIbHAs
MOJIJIEPKKA, aITOPUTMBI PaOOTHI C OIIPEICTICHUEM, OTIOPHBIE CXEMBI JIJIS aKTyalln3aluu
TEPMHUHOJIOTHH.

B cBs31 ¢ 0coObIMu 00pa3oBaTenbHBIMU NOTPEOHOCTIMU O0yyatouxcs ¢ 3I1P,
MIPH [JITAHUPOBAHUU Pa0OThHI YUEHUKA HA YPOKE CIAEAYET MPUIEP)KUBATHCS CIETYIOITUX
MOMEHTOB:

1. HpI/I OIIpOCC HGO6XOIII/IMOI AaBaThb AJITOPUTM OTBCTA, PA3PCIIATh IIOJb30BATHCA
IIAaHOM, COCTABJICHHBIM IIPpHU ITOATIOTOBKC AOMAIIHETO 3addHHA; JaBaTb OoubIIIe
BPCMCHHN T'OTOBHUTHCA K OTBETY Yy JOCKH, pa3pCllaTb ACIATb MPCABAPUTCIIBHBIC
3aIIiCH, IIOJIb30BAaThCsA HAl'JIIAHbIMHA ITOCOOHSIMH.

2. Ilo BO3MOXHOCTH 3a1aBaTb 06y‘-IaIOIHI/IMCH HaBOIAIINC W YTOYHAIOIIHC
BOIIPOCKHI, KOTOPBIC IIOMOT'YT UM ITOCJICAOBATCIIBHO U3JIOKUTh MAaTCpHUaJl.

3. CucreMaTHYEeCKH TMPOBEPAThH YCBOCHUE MaTepHaia MO TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUs TPOOETIOB B MPOIIEAIIEM MaTepuale.

4. B mporecce u3ydeHUss HOBOTO MaTepualia BHUMaHWE YYEHHUKOB OOpalaeTcsi Ha
HauOoJIee CIOXKHBIE pa3/iebl u3ydaeMoi TeMbl. Heobxoaumo vatie oopamaThes
K HHAM C BOINPOCaMH, BBIICHSIIONIMMH TIOHMMaHHE YYeOHOrOo MaTepuana,
CTUMYJIMPOBAThH BOTIPOCHI MPHU 3aTPYIHEHHUSIX B YCBOSHHUH HOBOTO MaTepuara.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootrBercTtBUM ¢ dDenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOT'O 00111eT0 00pa3oBaHus yueOHbIN mpeameT «Dusukay BXOIUT B
npeaMeTHYI0 00macth «EcTecTBeHHbIE HayKu» M SBISIETCS O0S3aTENbHBIM IS



uzyuenusi. Conepkanue ydeOHoro mnpenmera «®Duszuka», MNpeACTaBICHHOE B
[IpumepHoit paboueit mporpamme, cooTBeTcTByer OI'OC OOO, IlpumepHoii
OCHOBHOM 00pa3oBaTeNbHOM TMporpaMMe OCHOBHOTO oOmIero ooOpazoBaHus,
[IpumepHOl amanTUPOBAaHHOM OCHOBHOM 00pa3oBaTeIbHOM IpOrpaMMe OCHOBHOTO
o01ero 00pa3oBaHus 00YUYaIOIIMXCSA € 33JIEPKKON ICUXUYECKOrO Pa3BUTHSI.

Ha usyuenue ydeOHOro mnpeamera «®Pu3nka» B COOTBETCTBUU C YYEOHBIM
IUIAaHOM B 79 Kj1accax OTBOOUTCH:

o 7 kiacc — 68 yacoB (2 yaca B HEJIEII0);
o & Kkiacc — 68 yacoB (2 yaca B HEJETIO);

o 9 kmacc — 102 gaca (3 yaca B HeIEIIO).



COILEPKAHUE YYEBHOTI O IPE/IMETA «®PU3UKA»

7 KJIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KAKIIEr0 MUPA
dusnka — HayKa o npupoje. ABnenus npupoasl. PU3HYECKHUE SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BenuIuHbIL. M3mepenne ¢puznyeckux BennduH. Guznyeckue npruoophl.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CucTeMa €AUHULL.
Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKU U3y4aroT pupoay. EcrecTBeHHo-
Hay4YHbBIA METO]I MO3HAHUA: HAOII0IeHNE, TOCTAaHOBKA HAYYHOT'O BOMPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCTIEPUMEHT I10 POBEPKE TUIOTE3, 00BICHEHUE
HabogaeMoro sapyieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOILBIO MOJEIIEH.
[IpeameTt u MeToAbl GUUKH.
JdemoHcTpanuu

1. MexaHu4deckue, TEMIOBbIE, 3JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®uznyeckue NpudOpPHI U IPOLeaypa MPSIMbIX U3MEPEHNUN aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.

3. OmpeneneHne MOTPEIIHOCTH SKCIIEPUMEHTA.
DOpoHTATBHBIE JTA00PATOPHBbIE PA0OTHI U ONBITHI

1. Omnpenenenue EHBI JEIECHUS U3MEPUTEILHOTO prOOpa (C UCTIOIH30BAHUEM

TEXHOJIOTHYECKOW KapThl SKCIEPUMEHTA).
2. Nsmepenue o0bEMA KUAKOCTH U TBEPOTO Tea.
3. Ompenenenne pa3MepoB MajbIX TeJl.

Paznen 2. IlepBoHayasibHbIe CBe€HUS 0 CTPOEHUM BelllecTBa
Ctpoenue BeniecTna: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBIThI, JOKa3bIBAOIINAE
JIUCKPETHOE CTPOCHUE BEIIECTBA.
JIBmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoaencTBre yacTuil BEnecTna:
MPUTSDKEHUE U OTTAJIKUBAHUE.
ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEN U TBEPABIX
(KpucTamIM4eckux) Tei. B3auMocBsI3b MEX1y CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIpHBIM cTpoeHneM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.
JdemoHcTpanuu

1. HaGmongenue OpOyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.



DpoHTAIbHBbIE JIA00PATOPHbIE PA0OTHI M ONBITHI
1. Omenka nuaMeTpa aToMa METOJOM PSIOB (C HCTIOIB30BaHUEM (GoTorpaduii).
2. OTPBITHI 0 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThl 10 0OHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS
(3JIeKTpOHHAsS! AEMOHCTpAIus).

Pa3nen 3. /IBu:keHre U B3aMMOJIEMCTBHE TeJI
Mexannueckoe aBuxkeHue. PaBHoMepHOE U HepaBHOMEpHOE JBMKEeHUE. CKOPOCTb.
CpenHsast CKOpOCTh IPU HEPABHOMEPHOM JABUKEHHUH. PacyéT myTH U BpeMeHH
JIBHOKCHUS.
SIBneHne nHEPUU. 3aKOH MHEpUMU. B3anmoneicTBre Tel Kak MPUYMHA U3MEHECHUS
CKOpOCTH ABHWKEHHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. [I1oTHoCTh BemecTna.
CBs13b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIIE 00BEMA BEIIECTRA.
Cuita Kak XapakTepHCTHKA B3auMoaercTBuA Tell. Cuia yrnpyrocTy u 3akoH ['yka.
N3mepeHre Cuiibl C MOMOIIbIO JUHAMOMETPA. SIBJIEHNE TATOTEHUS U CUJla TSIKECTH.
Cuna TspKecTH Ha Apyrux mianetax. Bec tena. Hesecomocts. CnoxxeHue cui,
HaIlpaBJICHHBIX IO OJIHOM NpsiMoi. PaBHoAelcTByromas cui. Cuna tpenus. TpeHue
CKOJIb>KCHHS U TPEHHUE MOKOsA. TpeHue B MPpUPOE U TEXHUKE.
JdemoHcTpanuu
1. HaOmroneHue MEXaHUYECKOTO JABUKEHUS Tela.
N3mepeHne cKkopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUST HHEPIIHH.
HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.
CroxeHune CHJl, HaIlPaBJICHHBIX IO OJJTHOW MTPSMOM.
7. JleMOHCTpaIusi CUJIbI YIIPYTOCTH HA PA3IMYHBIX MaTepUaliax.
DOpoHTATBHBIE JA00PATOPHBIEC PA0OTHI U ONBITHI
1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JABUKEHUSI (IIapHKa B AKUIKOCTHU,
MOJIEIIY AJIEKTPUUECKOTO aBTOMOOMIIS | T.I1.) (3JIEKTPOHHAS IEMOHCTpAITus).
2. OmpeneneHue cpeHel CKOPOCTH CKOJIbKEHUSI OpyCcKa WU IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
3. Ompenenenue MIIOTHOCTA TBEPOTO Tea.
4. OmnbIThl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb PacTsKeHUs (AedopMaliun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.
5. OnbITHL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TeJIa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEH.

o0k wN

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEH U ra30B

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIUYECHUS aBieHus. /JaBnenue rasa.
3aBUCUMOCTb JIaBJIEHUS Ta3a OT 00bEMa, TemnepaTypsl. [lepenaya naBneHus
TBEPABIMU TEJIAMH, )KUIKOCTIMU U razamu. 3akoH Ilackais. [IHeBMaTH4eckue
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MAaIIMHbI. 3aBUCUMOCTb JaBJICHUS KUAKOCTU OT NIyOUHBI. COOOIIAOIIUECS COCYIbI.
['unpaBnuyecKkne MeXaHU3MBbI.
ATtmocdepa 3emnu u atMmocepHoe napieHue. [IpuunHbl cylecTBOBaHUS BO3AYITHON
o0osiouku 3emiu. OneiT Toppuuenu. M3mepenne atMmocpepHOro 1aBiaeHMUs.
3aBUCUMOCTBH aTMOC(EPHOTO JTaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl aiis
U3MEPEHMS ATMOC(HEPHOTO AABJICHUS.
JlelicTBue KUAKOCTH U ra3a Ha NOrpyKEHHOE B HUX TeNo. BeiTasikuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.
JdeMoHcTpanuu

1. 3aBHUCUMOCTH JaBJIE€HUS ra3a OT TeMIEpaTyphl.
Ilepenada naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.
[TposiBnenue neicTBust aTMOC(HEPHOTO JTaBICHMUSL.
3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA MOTPYKEHHON YaCTH TeJa U
IJIOTHOCTH YKHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KUKOCTH.
VYcnoBue miaBaHus Tell: MIaBaHUE WK MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEW TeJa U )KUJIKOCTH.
@poHTaJBHBIE J1a00paTOPHBIE PA0OTHI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMA MOrPYKEHHOM B
KUJKOCTb YaCTH TEJa.

2. OmpeneneHre BRITATKABAIONIEH CHITBI, IEUCTBYIOIICH HA TEJIO0, TOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKHBAIOIICH CHJIBI, IEHCTBYIOIICH Ha TEJIO B
XKUIKOCTH, OT MacChl TeJa.

4. OnbITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHIIBI,
NEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00BbEMA MOTPYKEHHON B KUIKOCTh
YacTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH.

5. KoHcTpyupoBanue apeomeTpa WM KOHCTPYHUPOBAHUE JIOJKH U OTPEIeIICHUE €€
IPY30II0ABEMHOCTH.

o0k wWN

o N

Paznen 5. Pabora u MOIIHOCTH. JHEPIrust

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MEXaHU3MBI: pbIYar, 0JIOK, HAKJIOHHAsS TJI0CKOCTh. [IpaBuiio paBHOBECHS
pbruara. [IpumeHeHre npaBuiia paBHOBECHS phIdara K 0JIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
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Mexanunueckas sHeprusi. Kunernueckas u noteHiuanbHas sueprus. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUUECKOMN SHEPTUU B APYroil. 3aKOH COXpPaHEHHUS SHEPTUHU B
MEXaHHKE.
JdeMoHcTpanuu
1. IIpumepbl MPOCTHIX MEXAHU3MOB.
@poHTANIbHBIE JIA00PAaTOPHbIE PA0OTHI M ONBITHI
1. Ompenenenre pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JABHKEHUH TeEJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.
2. VccnenoBanue yclIoBUN paBHOBECHS phluara.
N3mepenue KI1/[ HakIIOHHOM IJIOCKOCTH (3JEKTPOHHAS IEMOHCTPALIHS).
4. V3yuyeHue 3aKOHA COXpaHEHUS MEXaHUYECKOW dHEPTruu (JICKTPOHHAS
JIEMOHCTpAaIIHs).

w

8 KJIACC

Paspnen 6. TenuioBbie sIBJICHUA
OCHOBHBIE ITOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUN CTPOCHHUS BEILIECTBA.
Macca u pasmepsl aTOMOB ¥ MOJIEKYJI. OIBITHI, TOATBEPKIAKOIINE OCHOBHBIE
IIOJIOYKEHMS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
Mogenu TBEPAOTO, )KUAKOTO U Fa3000pa3HOI0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopgHsbie Tena. O0bsiICHEHUE CBOMCTB ra30B, )KUJIKOCTEN U
TBEPBIX TEJI HA OCHOBE I10JIOKECHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CMmaunBaHKE U KallWUISIPHBIE SIBJICHU. TEIIOBOE PACIIMPEHUE U CKATHE.
Temneparypa. CBs3b TEMIIEpaTYphl CO CKOPOCTHIO TEIIOBOTO ABUKEHUS YACTHII.
BuyTtpennsis sneprus. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUM: TeIuionepeaada u
coBeplleHne padoThl. Buasl Tenonepeaaun: TemIonNpoOBOAHOCTb, KOHBEKIHS,
U3JIy4YCHUE.
KonuuecTBo TemnoTel. Y nenpHas TEMI0EMKOCTh BellecTBa. TemniooOMeH U TEMIoBoe
paBHOBecHE. YpaBHEHUE TEIUIOBOro OanaHca.
[InaBieHne U OTBEpAEBAHNE KPUCTAIUIMYECKUX BEILLECTB. Y I€JIbHAS TEIIOTA
riasieHus. [lapooOpazoBanre u konnencauus. Ucnapenue. Kunenue. Y nenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUA. BIIaxKHOCTH BO3yXa.
OHeprus TOIIMBA. Y A€NIbHAS TEIIOTA CTOPAHMS.
[TpunaIuner pabots! TeruioBbix npurateneit. KI1/ remoBoro aeuratens. TernmoBsie
JIBUTATEJIN Y 3aIUTa OKPYKAIOUIEH CPEIBI.
3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.
JdemoncTpanuu

1. HaGmoaenue OpOyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaOntonenue siBneHnit cMauyMBaHUs U KaMWUISIPHBIX SIBJICHUH.
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HabGnrogenue TemioBoro pacuiupeHus Tei.

V3meHenue naBieHus ra3a mpyu U3MEHEHUH 00bEMa M HarpeBaHUU WU
OXJIQXKJCHUMU.

[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Bunae! Tenmonepenayn.

OxJtaXxJieHue Ipu COBEPIICHUHN pabOTHI.

. HarpeBanue nipu coBepiiieHur padOThl BHEIIIHUMU CHUJIAMH.

10 CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
11.HaOmronenue KureHus.
12.HabiroaeHue moCTOSHCTBA TEMITepaTyphl MPH TITABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEH.

D@poHTaATBHBIE JTA00PATOPHBbIE PA0OTHI U ONBITHI

1.

8.
9.

OnBITH IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TTPUTSHKCHUS
(9NIeKTpOHHAs JEMOHCTpAIIUS).

OnBITH TIO BRIPAIIMBAHUIO KPUCTAIIJIOB IIOBAPEHHON COJIM WIIH caxapa.

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX
TeN.

Omnpenenenue AaBICHUS BO3yXa B OAJUTOHE MITIPHUIIA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa 1
HarpeBaHUS WA OXJIAXKICHUS.

Hab6mronenune n3MeHeHns: BHYTPEHHEH SHEPTUU Tela B pe3yibTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sIBJICHHS TETUIOOOMEHA MPU CMENTUBAHNWN XOJIOTHON U TOPSYCH
BOJIBI.

HccnenoBanme mporiecca NCapeHHUsL.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

10.Onpenenenue yaeapHON TEIIOTHI IIJIABJICHHS JIbA.

Paznen 7. DiaekTpuyeckue i MATHUTHBIE SIBJICHMSI
OnekTpu3zauus Ten. [[Ba poaa 35eKTpuUecKuX 3apsaoB. BzauMoaencTerie 3apsaKeHHbIX

TCJI.

OnekTpuueckoe nose. [[puHIun cynepno3uinm 3JIeKTPUIECKUX Mojel (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyueckux 3apsaoB. DIeMEHTapHbIN dNeKTpuueckuid 3apsia. CTpoeHue
atoma. [TpoBOIHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.
DJIEKTPUUECKHI TOK. Y CJIOBUSA CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA. McTouHuKN
MOCTOSTHHOTO TOKA. JIelCTBUS 3NIEKTPUUECKOTO TOKA (TEIIIOBOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTAX U razax.
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PaboTa 1 MOITHOCTb 3JEKTPUUECKOTO ToKa. 3akoH [[xoyns—Ilenua. Dnekrpuyeckue
HENH U MOTPEOUTENH SIEKTPUUECKON SHEPTHH B OBITY. DiieKTpudeckas 1enb. Cuna
TOKa. DJeKTpuiyeckoe HanpspkeHne. ConpoTUBIEHUE NPOBOAHUKA. Y IEJIbHOE
CONIPOTHBJIEHUE BellecTBa. 3akoH OMa 1iist yuacTka uend. [locienoBarenbHoe u
napajiebHOE COEAMHEHUE MPOBOAHUKOB. KOPOTKOE 3aMbIKaHHE.
[TocTosiHHBIE MarHUTHL. B3anMoaeiicTBUE TOCTOSIHHBIX MAarHUTOB. MaruuTHoe moJie.
MarnutHoe noje 3eMJIM ¥ €ro 3HaueHue JJisl )ku3Hu Ha 3emiie. OnbIT DpcTena.
MarsuTHOE 0J€ 3JEKTPUIECKOro ToKa. [[puMeHeHne 31eKTpPOMarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOTIO TOJISI HA IPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb IIOCTOSSHHOTO
TOKa. IcnoyIb30BaHKE 3JIEKTPOIBUTATENIEW B TEXHUUECKUX YCTPOUCTBAX U HA
TpaHCIOpPTE.
Omneitel apanes. SBnenue 35eKTpoMarauTHON nHAYKUKK. [Ipasuno Jlenna.
Onekrporeneparop. CriocoObl MOIyYEHHS JIEKTPUYECKON IHEPTUU. DIEKTPOCTAHIINH
Ha BO30OHOBJIIEMBIX UICTOYHUKAX SHEPTUU.
JdemoHcTpanumn
1. Dnektpuzaiius Tel.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DNEeKTpOCTaTHYECKAast HHAYKIHUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apSAI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
W cTOYHMKM TOCTOSIHHOTO TOKA.
. JlelcTBUS 3IEKTPUUYECKOTO TOKA.
10 DJIEKTPUYECKUM TOK B HKHUJIKOCTH.
11.T"a30BBbIit paspsia.
12.M3mMepeHne CHIIbl TOKa aMIIEPMETPOM.
13.VI3Mepenne 31eKTPUIECKOTO HAMPSKEHHS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONMPOTUBICHUI.
15.B3aumoieficTBUE MOCTOSHHBIX MAarHUTOB.
16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUs OJIOCOB MarHuTa.
17.MonenupoBaHME MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18.0OmnbIT DpcTena.
19.MarauTHoe€ 1oJie TOKa. DIEKTPOMArHuT.
20.[leficTB€ MAarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM.
21.2neKkTpoaBUraTesb NOCTOSHHOTO TOKA.
22 .UccnenoBaHue SBJICHUS AIEKTPOMATHUTHON MHTYKITHH.
23.0mnbiTel Dapases.
24.3aBUCMMOCTD HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUM €Tro
BO3HUKHOBEHHUS.
25.251eKTpOreHePaTOp NOCTOSHHOTO TOKA.

©ooNOThWN
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DpoHTANIBHBIE JIA00PaTOPHbIE PA0OTHI M ONBITHI
1. OnpITel O HAOTIOIEHUIO SJIEKTPU3ALMH TEJ UHAYKIIUEN U NpU
CONPUKOCHOBEHHH.
2. HccnenoBaHue IEHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKU U
JDJIEKTPUKH.
CO6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH TOCTOSSHHOTO TOKA.
W3mepenre U peryaupoBaHKe CHIIbI TOKA.
N3mepeHne U peryaupoBaHue HAMPSKEHUS.
HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, UAYILETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
7. OnbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COIPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.
8. IIpoBepka mpaBuiia CIOKEHHSI HAMTPSDKEHUN TIPU MTOCIIEA0BATEIHHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.
9. IIpoBepka mpaBuiia AJsl CHIIBI TOKA TIPH MapayljIeIbHOM COSAMHEHUN
PE3UCTOPOB.
10.Onpenenenne pabOThI ISKTPUIECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.
11.0OnpeneneHrne MOMHOCTHU AJIEKTPHUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
12.ViccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYILEr0 Yepe3 JAMIIOUKY, OT
HaIpsDKEHMS Ha HEW.
13.VccnenoBanre MarHUTHOTO B3aWMOICUCTBHUS MTOCTOSTHHBIX MarHUTOB.

o0k w

14.V13yuyeHne MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB MPU UX OOBEAUHEHUN U
pazJieJIeHuN.

15.VccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16.0OmbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTyIIIKH C
TOKOM M MarHuTa OT CHJIBI TOKA U HAIIPABIICHUS TOKA B KaTYIIIKE.

17.113yuenue neiicTBUS MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.

18.M3yuenue paboThI IEKTPOIBUTATEIIS.

19."U3mepenne KIIJ anekTpoaBUraTenbHON YyCTaHOBKHU.

20.0OnBbIThI IO UCCIIEOBAHUIO SIBICHUS JIEKTPOMATHUTHON MHAYKILINU:
UCCJICIOBAaHNE U3MEHEHU 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannuyeckue siBJIeHHUs

Mexannueckoe nBmxeHne. MarepuanbHas Touka. Cuctema oTcuéTa.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBM>KEHHSI. PaBHOMEPHOE IPSIMOJIMHEWHOE
nBr>keHue. HepaBHOMepHOE NMPpsAMOJIMHENHOE IBMKeHUE. CpellHssl 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHKEHUH.
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Yckopenue. PaBHOyckopeHHOE TIpsiMoJinHeliHOe ABMkeHne. CBoOOIHOE NafieHHe.
OmnbiTel ["anunes.
JIuHenHas u yrioBasi CKOpOCTH. LIEHTpOCTpeMUTEIBHOE YCKOPEHHUE.
[Tepsbiii 3akoH HetoToHa. Bropon 3akoH HeroTroHa. Tperuit 3akoH HeroToHa.
[IpyHIMN CyNIEpIIO3UIUH CHUJL.
Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHHsI: cuia TpeHHUS CKOJIbKEHUS, CUJla TPEHUS
IIOKOS, IPYTHUE€ BHUJIbI TPEHHUS.
Cua TSXKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaICHHS.
JBmxenue manet Bokpyr Connua. [lepBas kocMuueckas ckopocts. HeBecoMocTs u
IIEPErpy3KH.
PaBHOBecue maTepuanbHO# ToUuku. AOCOIIOTHO TBEPAOE Teslo. PaBHOBecHe TBEPAOTO
TeJa C 3aKpeIIEHHON OCBhIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTH.
Nmnynec Tena. M3menenne umiynsca. MIMImynbsce cuiibl. 3aK0OH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE ABMKEHUE.
Mexanudeckast paboTa 1 MOIIHOCTh. PaboTa cun TskecTu, ynpyroctu, Tpenus. CBs3b
sHepruu u padoTsl. [loTeHnanbHas sHEPrus Tena, MOAHATOrO Haj MOBEPXHOCTHIO
3emud. [loTeHnmanbHas 3Heprus cxaTou npyxuHsl. Kunernueckas sueprus. Teopema
0 KHHETHUYECKON YHEPTUH. 3aKOH COXPAHECHHS MEXaHUYECKOW SHEPTUN.
JdemoHcTpanuu

1. HalOnroxxneHne MEXaHUYECKOTO JBUKEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHeHUE TyTeW U TPACKTOPUIA TBUKEHHUS OJHOTO U TOTO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHnre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO IBUYKEHUS.
HccenenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUKECHUS.
HabGnrogenue nBM>KEHUS Tella MO0 OKPYKHOCTH.
Habmoienne MexaHu4ecKuX SIBJICHUM, MPOUCXOSAIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCHUTEIIBHO
KaOuHeTa (QU3UKHU.

7. 3aBUCHUMOCTbH YCKOPEHHS Tejla OT Macchl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HabGnronenue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TEl.

9. M3meHeHue Beca Tella pU yCKOPEHHOM JBUKEHUU.

10.Ilepenaua ummynbca Npyu B3aUMOICHCTBUU TEll.

11.TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEIL.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.CoxpaHeHne UMITyJIbca IpH a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUH.

14.HabmroneHre peakTUBHOTO JBHKCHHS.

15.CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.

16.CoxpaHeHre MEXaHUYECKOM PHEPTUU NIPH JIBHXKEHUH TeJla T0JT AeHCTBUEM

MPY>KUHBI.

DpoHTANIBHBIE JIA00PaTOPHbIE PA0OTHI M ONBITHI

o Ok~ W
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1. KoHcTpynpoBaHHe TpakTa JjIsl pa3roHa U JabHEHIIIEr0 paBHOMEPHOTO
JIBUKCHHUSI IIAPUKA UITH TEIEKKH.

2. OmpeneneHue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WK JBUKCHUS [IapUKa
10 HAKJIOHHOH TNIOCKOCTH.

3. OmpeneneHne yCKOpEHUs Tella IpU PaBHOYCKOPEHHOM JIBUYKEHUH 110
HAKJIOHHOH TTIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU MTyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. HccnemoBaHue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHITBI HOPMaJbHOTO
JTaBJICHMUS.

6. Omnpenenennie K0O3PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

7. Omnpenenenue KECTKOCTU NPYKUHBI.

8. Ompenenenne pabOTH CHIIBI TPEHUS TIPYU PABHOMEPHOM JBMKCHHUH TEJA IO
TOPU30HTAJIBHON MOBEPXHOCTH.

9. Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU OIBEME TPy3a C UCTIOTB30BAHUEM
HEIOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

10.13yueHune 3akoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue KoJie0aHUS U BOJTHBI
KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: IEpUO, YaCTOTa,
aMIIMTyAa. MarteMaTndecKui 1 py>KUHHBIN MasTHUKU. [IpeBpalenne sHeprun npu
K0J1e0aTeTbHOM JBUKCHUH.
3aryxaroniue kojaebanus. BeiHyk1eHHbIe KosieOanus. Pe3oHaHc.
Mexannueckue BoJiHbI. CBOMCTBA MEXaHUUECKUX BOJH. [Ipo10abHbIE M TOTIEpEYHbIE
BOJIHBI. J{JTMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHusi. MexaHuuecKkue BOJTHBI B
TBEPAOM TeJE, CECMUYECKHUE BOJTHBI.
3ByK. ['poMKOCTB 3ByKa 1 BeicOTa ToHA. OTpakeHue 3Byka. Mudpa3Byk u ynbTpa3ByK.
JdemoncTpanumn

1. HaGmrogenue kosie0aHUi TN MO IEUCTBUEM CHUIIBI TSKECTU U CHIIBI
YIOPYTOCTH.
Hab6mronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Hab6nronenune BRIHYKICHHBIX KOJICOAHHIM U pEe30HAHCA.
Pacnpoctpanenue npo0ibHbIX U MOMEPEYHBIX BOJIH.
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKycCTHUYECKHI1 pe30HaHC.
D@poHTATBHBIE JJA00PATOPHBIE PA0OTHI U ONBITHI

1. Ompenenenre 4aCTOTHI M MIEpUOAa KOJIEOAHUH MAaTEMaTHUYECKOTO MasSTHHUKA.

2. OnpeneneHue 4acTOThl U Mepruoa KojaebaHu Mpy>KMHHOTO MasTHUKA

(2JIeKTpOHHAS JEMOHCTpAIIS).

oL

17



3. UccnenoBanue 3aBUCUMOCTH MepUOia KOJeOaHWI MOIBEIIEHHOTO K HUTHU Ipy3a
OT JIJTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH NIEpUO/ia KOJIeOaHU MPY>KUHHOTO MaATHUKA OT
MaccChl Tpy3a (3JEKTPOHHAs JEMOHCTpAIus).

5. ITIpoBepka HE3aBUCUMOCTH NEPHO/Ia KOJIeOaHU Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

6. OmbITHI, IEMOHCTPHUPYIOITUE 3aBUCHMOCTb ITeproaa KoJIeOaHUH TIPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHus cBOOOIHOTO MajieHus (JIIEKTPOHHASL IEMOHCTPALINS).

Pazgea 10. DneKTpOMAarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH. [1Ikasa 3JIeKTpOMarHuTHBHIX BOJIH. MCcronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH
JUISL COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoimHOBBIE CBOMCTBA CBETA.
JdemoHcTpanuu

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BomHOBEIE CBOWMCTBA CBETA.
DOpoHTATBHBIE JTA00pPaTOPHBbIE PA0OTHI U ONBITHI

1. N3ydenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOUIILHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUA
JlyueBasg mozeinb cBeta. Mictoununku cBeta. [IpsiMonmHeiHOE pacipoCTpaHEHUE CBETA.
3atmenusa Connua u JIyasl. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH OTpakeHus
CBeTa.
[Ipenomnenue cBera. 3akoH npesoMieHus cBeta. [loHoe BHyTpeHHEE OTpaKeHUE
cBeTa. Mcnonb30BaHKE MOJIHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX CBETOBOIAX.
Jlunza. Xox myueii B muH3e. Ontuyeckas cucrema QoroarnrmapaTra, MUKPOCKOTIa U
TeJIecKora. ['1a3 kak onruueckas cucreMa. bim3opykocTs U JallbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoTOHA. CrioskeHe CeKTpaIbHbIX
LIBETOB.
JdemoncTpanuu

1. TlpsamomnuHeHOE pacpOCTPaHEHNE CBETA.
OTtpakeHue cBeTa.
[TonyueHnne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuuecKkuii CBETOBO/I.
Xop nydeit B coOuparonieit JIMH3e.
XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

O N GTh W
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9.

[Tpuniun aeiictBus ¢poToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10.Mogensb rnasa.

11.Pa3noxxeHue 6e10ro CBETa B CIEKTP.

12.ITonyuyenue Oeaoro cBeTa MNpu CIOKEHUH CBETA PAa3HBIX LIBETOB.
@poHTATIBHBIE JTA00pPATOPHbIE PA0OTHI U ONBITHI

1.

HccnemoBaHue 3aBUCIMOCTH YTJIa OTPaKCHHsI CBETOBOTO JIyda OT yria
najcHUsI.

N3ydeHne xapakTepUCTUKH U300payKeHuUs IpeIMeTa B INTIOCKOM 3epKalie.
HccnenoBaHue 3aBUCIMOCTH YTJIa MIPEIOMIICHHUSI CBETOBOTO JIy4a OT yIJia
MajICHUS] Ha TPAHUIIE «BO3TYX—CTEKIIO.

[Tomyuenue n300pakeHNid ¢ TTIOMOIIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenue (OKYCHOTO paCCTOSHUSA U ONMTHYECKON CUITBI COOMPAIONICH JIMH3BI
(3JIeKTpOHHAS! AEMOHCTpAaIus).

OnBITH IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP (3JIEKTPOHHAS IEMOHCTPALIHS).
OnBITH IO BOCTIPUATHIO IIBETA TPEIMETOB TP MX HAOIIOACHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS

OmnsiTel Pe3epdopna u minanerapuas monens aroma. Moaens atoma bopa.
Hcnyckanue v MOIJIOIEHHE CBETa aTOMOM. KBaHTEI.

PanuoaktuBHOCTH. Allb(a-, 0eTa- U ramma-usinydeHus. CTpoeHre aTOMHOTO sipa.
Hyxnonnas monens aromHoro sapa. M3oromnsl. PagnoakTuBHbIE pEeBpaILCHUS.
[Iepuron nmosypacmnaaa aTOMHBIX SIIIEP.

SAnepHble peakuyu. 3aKOHBI COXPaHEHUS 3apsA0BOr0 U MaccoBoro uucen. Peakunn
cuHTe3a u Aenenus anep. Merounuku sneprun CostHIA U 3BE31. SiepHas SHepreTuka.
JlelicTBUS paAMOAKTUBHBIX U3IyYEHHUI HA )KUBBIE OPTaHU3MBI.

JdemoHcTpanuu

1.

a0

6.

CnexTpel U3ITy4EeHUS U MTOTJIOLIEHNS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp BoAopo/a.

HaOmronenue tpexoB B kamepe Busbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJYKTOB.

DOpoHTATIBHBbIE JTA00PATOPHBbIE PA0OTHI U ONBITHI

1.

2.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUILIBI IO TOPMO3HOMY ITYTH (110
dboTtorpadusim) (MEKTpOHHAST JEMOHCTPAIIS).
N3mepenne paanoakTUBHOTO (hoHa (JIEKTPOHHAS JEMOHCTPAIINS).

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb
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[ToBTOpUTENHEHO-00001IAIOMINIA MOAYJIb IPEIHA3HAUEH /ISl CUCTEMAaTU3alluU U
0000TIIeHHS PEIMETHOTO COJICPYKAHUS M OTBITA IEATSILHOCTH, MPUOOPETEHHOTO TIPH
W3YYCHUH BCEro Kypca QUK.

[Tpu u3ydeHnu JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeATEeILHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS JOCTHKCHHUE MPEAMETHBIX U
MeETaIpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHus1, (HOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi F[PaMOTHOCTh: OCBOEHUE HayYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUI TTPUPOIbI
Y TEXHHUKH, OBJIAJICHNE YMECHUSMU OOBSICHITh (GU3HUCCKUE SIBJICHUS, TIPUMECHSIS
MOJIyYeHHbIC 3HAHUS, pelIaTh 3aJ1a4k, B TOM YUCJIE KAUeCTBEHHBIC U
AKCHIEPUMEHTAJIbHBIC.

[TpuHIMTIHATBHO IEATEILHOCTHBINA XapaKTep JaHHOTO pa3zelia pean3yeTcs 3a CUET
TOT0, YTO YYalIMeCcs BBIMOJHSIIOT 3aaHusl, B KOTOPBIX UM IPEIJIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSICHATh
(duznyeckue SBICHUS B OKPY KaIOLIEH PUPOE U MOBCETHEBHOM )KU3HU C
WCIIOJIb30BaHUEM OITOPHBIX CXEM U AJITOPUTMOB;

UCIIOJIb30BaTh 10/ PyKOBOJCTBOM II€Aarora Hay4Hble METOAbI UCCIECIOBAHU
(du3nYeCKUX SIBICHUHN, B TOM YHCIIE IS IPOBEPKU TMIIOTE3 U MOJIyYEHUs
TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH C OIIOPON Ha IUJAKTUYECKUI MaTepHrall ociie 0OCYKIACHHUS C
NeJaroroM Hay4Hble OCHOBBI Han0oJiee BaKHBIX JOCTHKEHU COBPEMEHHBIX
TE€XHOJIOTUI, HalIpUMED, MMPAKTUYECKOTO UCTIOJIB30BAHUS PA3ITUYHBIX
VICTOYHUKOB HEPIUM HA OCHOBE 3aKOHA MPEBPALICHUSA U COXPAHEHUS BCEX
W3BECTHBIX BUJOB SHEPTUH.

KOHTpOJI])HO-I/ISMepl/ITeJILHbIe MaTEpHaJibl

OueHka JOCTMXKEHHS IUIAHMPYEMBIX pe3yJbTaTOB OCBOCHHUS Y4EOHOTro
npeaMera « PU3nKa» NpoBOAUTCS B (hOpME TEKYILErO U pyOeKHOTO KOHTPOJIS B
BUJIE KOHTPOJBHBIX PabOT, TECTHPOBAaHHUA, 3AIIUT JaOOPATOPHBIX pPadOT H
MPAKTUYECKUX 3aTaHUU.

[Ipu mnpoBeneHMH OLIEHOYHBIX mpouedayp s oOywatommxes ¢ 3[IP
00ecreynBalOTCs CIAEAYIOIINE YCIOBUS: YBEIMUYEHHE BPEMEHU Ha BHITIOJIHEHHUE
3amanuil (He meHee 4yeM Ha 50%), ajantainus MHCTPYKLIHMN C YHPOIICHUEM
(GbOpMyYIMPOBOK M MOLIATOBBIM MPEIbIBICHUEM, BOZMOXHOCTh UCIIOJIb30BAHUS
CIPABOYHBIX MAaTE€pUAJIOB M ONOPHBIX CXEM, OpraHW3alMOHHAs IOMOILb
nejarora.

7 KIIACC
Bxopanas mpoBepouHasi paboTta (MpOBOAUTCA B Hadaje yaeOHOTO roja ¢ MeJbIo
aKTyalM3allid 3HAHWM, TOJYYEHHbIX Ha YpPOBHE HAuYaJbHOTO OOLIEro
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o0pa30BaHMsl, BBIBICHUS NPOOEIOB M ONpPEIEIEHUS YPOBHS TI'OTOBHOCTU K
U3YYEHHUIO Kypca QU3UKHN).

Kontponbnas pabora Ne 1 no teme «IlepBoHauanbHbIe CBEACHHS O CTPOCHHUH
BEILECTBAY.

KonTponbhas padota Ne 2 o reme «Macca, IIIOTHOCTb, 00bEM.

Kontponbshas padora Ne 3 o teme «CHiibl B TPUPOIEH.

Kontponshas pabotra Ne 4 mo Teme «/laBmeHne TBEPABIX TeN, KUIAKOCTEH H
ra3oB.

Hrorosas npoBepouHas paboTa 3a Kypc 7 Kiacca.

8 KVIACC

Bxoanas npoBepouHast paboTa (IpOBOAMUTCS C LENbIO aKTyaIn3allMi 3HAaHUH 3a
Kypc 7 Kilacca W ONpEIEICHUS YpPOBHA TOTOBHOCTH K HM3YyYEHHIO HOBOIO
MaTepHuana).

KontponbsHas padota Ne 1 o teme «TernoBbie SIBICHUSD.

KonTtponbHas padota Ne 2 1o Teme « ArperaTHble COCTOSIHUSL BELLIECTBAY.
KontponeHas pabora Ne 3 mo Teme «Onektpuueckuidl Tok. Hampspkenwe.
Conporusiienne. CoequHEHNE TPOBOJHUKOB.

Kontponbshas padota Ne 4 o Teme «PaboTa 1 MOIIHOCTB 3JIEKTPUUYECKOTO TOKA.
3akoH J[xxoyns—IJIeHmay.

Hrorosas npoBepouHasi paboTa 3a Kypc 8 kiacca.

9 KIIACC

Bxoanas npoBepouHasi paboTa (IpOBOAUTCS C LENbIO aKTyaIUu3allui 3HAHUH 3a
Kypc 8 Kilacca W ONpeNeseHUs] YpOBHA TOTOBHOCTM K M3YyYEHHUIO HOBOTO
MaTepuana).

Kontponrsnas padora Ne 1 mo Teme «3aKkOHBI JBMXKEHHS U B3aUMOJICUCTBUS
TE.

Kontponshas pabora Ne 2 mo Teme «MexaHuueckue KojieOaHUSI M BOJIHBI.
3BYK».

Koutponbhas paGorta Ne 3 mno Teme «DIEKTPOMAarHUTHOE TOJIE€ M
AJIEKTPOMArHUTHBIE BOJIHBI. CBETOBBIE SIBJICHUS.

Kontponbnas pabora Ne 4 mo teme «CTpoeHue aromMa M aTOMHOTO sjpa.
KBaHTOBBIE ABICHUS.

Hrorosas npoBepoyHasi paboTa 3a Kypc OCHOBHOM IIKOJIBI.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O INTPEJMETA
«®OU3UKA»

HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

B nienom pesynbTaThl ocBoeHus ooydaromumucs ¢ 3I1P yuedbnoro npeamera « @uznkay
JOJDKHBI COBMANATh C pe3ysibTaTaMU MPUMEPHOW paboueii mporpaMMbl OCHOBHOTO
oO1ero oOpazoBanus. Hanbonee 3HaUMMBIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIbTATDBI

MotuBanus Kk OOyueHHIO U LEJCHANpaBICHHONW MO3HABATEIbHON JAEATEeIbHOCTH.
VYcTaHOBKa Ha OCMBICIEHHE JIMYHOTO OIBITa, HAOMIOJEHUN 332 (PU3NYECKUMU
HKCIIEPUMEHTAMU. YCTaHOBKAa Ha OCMBICICHHME pE3yJIbTaTOB HaOIIOJeHUN 3a
MPUPOJHBIMHU M TEXHOT€HHBIMU SIBIIEHUSIMHU C MTO3ULIUNA (PU3NYECKUX 3aKOHOB.
CriocoOHOCTh  OLIEHMBATh MPOUCXONAIIME HW3MEHEHHS M UX IMOCIEACTBUS,
(opMyIHpOBATH U OLIEHUBATH PUCKH, POPMUPOBATH ONBIT. [loBBIIIEHNE YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AESITEIBHOCTD (IPH COBMECTHOM BBINOJIHEHUU
7a00paTOPHBIX MPAKTUYECKUX paboT). YMeHue pa3nuyaTh y4eOHbIE CUTyalluH, B
KOTOpbIX ywanuiics ¢ 3[IP MOXeT neicTBOBAaTh CaMOCTOSTEIbHO, U CUTYyalluH, /e
cienyer BOCIIOJIb30BAaTHCS CIIPAaBOYHOMN uH(popmanmein u IpYyTUMU
BCIIOMOTATEJIbHBIMH CPEICTBAMU.

CrnocoOHOCTh MPUHUMATh PEIICHHE B JKU3HEHHOW CUTYyallMM Ha OCHOBE MEpeHoca
MOJIYYEHHBIX B XoJ€¢ OOydeHHs (U3MUYECKUX 3HAHUN B aAKTyaJlbHYIO0 CHUTYalMIO.
CriocoGHOCTH cOOMIOAaTh B MOBCEHEBHOM KU3HU IIPAaBUJIA JTUYHOW O€30IaCHOCTH Ha
OCHOBE MIOHUMaHUs (PU3NYECKUX SIBJICHUN U 3HAHUS 3aKOHOB (PU3UKHU.

YMeHue KpUTHYECKH OLICHMBAaTh IOJYYEHHYIO OT coOecelHrnKa HWH(POpMaIuIo,
COOTHOCA €€ €O 3HaHueM (U3NYECKUX 3aKOHOB. CHOCOOHOCTH Iepenarbh CBOU
COOOpaXEeHHMSI, YMO3AKIIOUEHUS TaK, 4TOObl OBITh MOHSATHIM JAPYTUM YEJIOBEKOM.
AJIeKBaTHOCTb MOBEACHUS OOY4YaloIIEerocs € TOYKU 3pPEHUS ONAaCHOCTU WIH
0€30MMacHOCTH JUIsl ce0s WK JJIs1 OKPY KAIOIIHX.

VYBaxkeHne K TpyAy U pe3yJbTaraM TpPYJAOBOM JeATEIbHOCTH. YTIyOJieHue
MPEJICTaBICHU O ILEJOCTHOM KapTHHE MHpa Ha OCHOBE NPUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHbIX 3HAHUHN U MPAKTUYECKUX YMEHHUM.

METANPEIMETHBIE PE3YJIbTATHI

OBJiaieHue YHUBEPCAJILHBIMYU YUeOHBIMY NMO3HABATEIbHBIMU € CTBUAMM:
BoisiBIsATE OpUYMHBI M CHAEACTBUSI TPOCTBHIX (PU3MUECKUX sBICHUN. Omnpenensrhb
dbu3uyeckre TOHSTHS, CO37aBaTh OO0OOIIECHMS, YCTaHABIMBAaTh AHAJIOTHH,
KJIAaCCU(UIIMPOBATh, CAMOCTOSTEIBLHO BHIOMPATh OCHOBAaHUS W KPHUTCPHH IS
KJaccu(puKaIyy, UCIONb3ysl CIPABOUYHYI0 MH(POPMAIMIO U OMHUPASICh HA AITOPUTM
y4eOHBIX JEeHCTBUI.
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VYcTaHnaBnuBaTh NPUYUHHO-CIICICTBEHHBIE CBA3H, CTPOUTD JIOTUYECKOE PACCYXkICHHUE,
YMO3aKI/IIOUeHHE (MHAYKTUBHOE, IEIyKTUBHOE, 10 aHAJOTUU) U JEJIaTh BBIBOABI MO
pYKOBOACTBOM Iiefarora. Mckate wnmu oTOuparh HMH(OpPMALMIO WU JaHHBIE W3
UCTOYHUKOB C YUETOM MPEIOKEHHON Y4eOHO 3a1auu U 3a/1aHHBIX KPUTEPUEB.
Co3naBath, IPUMEHATH U IPEOOPA30BBIBATh 3HAKH U CUMBOJIBI, MOJEIH U CXEMBI JIJIS
pelieHuss ydyeOHBIX M IO3HABaTeNbHBIX 3adad. C DOMOIIbIO Mejxarora WU
CaMOCTOSITEJIbHO IPOBOAUTH OIIBIT, HECIOXKHBIN SKCIEPUMEHT IO YCTAHOBJICHUIO
ocobeHHocTel Qusndeckoro oobekTa uinu siBienus. [Ipeodpa3oBsiBaTh HH(OPMALIKIO
W3 OJIHOTO BHUJA B Jpyrou (TaOiuily B TEKCT WU Mp.). YCTAHABJIMBATHh B3aUMOCBS3b
(u3nYeCKuX ABJICHUH U MPOLIECCOB, UCIIONb3Ysl aJITOPUTM yUEOHBIX IEHCTBUM.
OBjajieHUe YHMBEPCAJbHBIMHM Y4eOHbIMH KOMMYHMKATHBHBIMHU AeHCTBUAMM:
Oco3HaHHO HCHOJB30BATh PEUEBBIE CpPEICTBA B COOTBETCTBUM C 3ajayeid
KOMMYHUKAIMH JUIsl BBIPAXKEHHSI CBOMX MBICIIEH U MOTPEOHOCTEH ISl TNITAHUPOBAHUS
cBoeil nearenbHOCTUH. OpraHu3oBbIBaTh Y4eOHOE B3aUMOJACHCTBHE B TpyIIe
(ompenensaTh o0IIKE IEeNU, pacHpenesTh POJU, JOTOBApUBATHCA APYT C IPYroM U
T.1.).

[lenenanpaBieHHO HCIIONb30BaTh HH()OPMALIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHUH,
HEOOXOAMMBIE I pEIICHHUS YYEOHbIX M MPAKTHYECKUX (U3UYECKUX 3a/aad.
Opranu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIBHOCTD C YUUTEIEM
U CBEpCTHUKAMU B IIPOLIECCE 3aHATHI (PU3UKOIL.

OBjajieHHe YHHMBEPCAJbHBIMHM Y4eOHbIMH PeryJIsiTUBHBIMM J1eiCTBUSIMU:
[loHuMaTh LEIM €CTECTBEHHOHAYYHOTO OOy4eHHs, CTaBUTh U (HOPMYIUPOBATh IJIs
ceOs1 HOBbIE 3a/7ayu B yuy€0Oe M MO3HABaTENbHOHN AesTenbHocTH. OOHApYXHMBaTh U
dbopMyIHpoBaTh YU4EOHYIO MMPOOIEMY, ONIPEACIATh 1IeTb YIeOHOM eI TeIIbHOCTH.
CaMOCTOSATENBHO WM C TOMOIIBIO YUUTENS MJIAHUPOBATh MYyTH JOCTUKEHUS LIeJeH B
(pu3nYecKuX HKCIEPUMEHTaX, B TOM YHUCIE aJbTepHATUBHbIEC, OCO3HAHHO BBIOMPATH
HauOosiee 3PQPeKTUBHBIE CHOCOOBI pelIEHUs] YYeOHBIX W IO3HABATENbHBIX 3aj/ad.
COOTHOCHUTHh CBOM TMpPAaKTUYECKHE JACHCTBUS C IUIAHUPYEMBIMH PE3YJIbTATAMH,
OCYLIECTBJISATh KOHTPOJIb CBOEH IEATEIBHOCTH B NPOLECCE JOCTHXKEHHSI pe3ysbTaTa,
OTIpENeNATh CIOCOOBI EUCTBUA B paMKaxX MPEIIOKEHHBIX YCJIOBHM U TPeOOBaHUIA,
KOPPEKTHUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C U3MEHSIIOLIECHCS CUTYallE.
OneHuBaTh TNPaBUIBHOCTh BBIMOJHEHUS HKCIEPUMEHTAIbHOW Yy4yeOHOM 3ajauu,
cOOCTBEHHbIE BO3MOXKHOCTM €€ penieHus. BrajgeTh OCHOBaMH CaMOKOHTPOJI,
CaMOOILICHKH, PUHATHS PEUICHUH U OCYILIECTBICHHS] OCO3HAHHOTO BEIOOpA B yueOHOM
Y TI03HABATEJbHOW JeATeNbHOCTU. JlaBaTh aIeKBaTHYK OLEHKY CHUTyalUH M
npeaiaraTh 1iaH e€ n3meHenus. [IpeaBuaeTs TpyITHOCTH, KOTOPBIE MOTYT BOSHUKHYTh
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npu penieHuu y4ueOHou 3amauu. Oco3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE
BOKpVYT.

HPEIMETHBIE PE3YJIBTATDBI

TpebGoBanus Kk MpeAMETHBIM PE3yIbTaTaM OCBOSHHUS ydeOHOTO mpenmMera «Dusukay,
pacnpenenéHHble 1Mo rogaM oOydeHus. Pe3ynbrarsl mo rogam GopMyJIHpyIOTCS MO
NPUHIUITY TOOABJICHHS HOBBIX PE3YJIbTATOB OT Tojia K roay (pe3yJbTaThl OUepeTHOTO
roJia Mo yMOJIYaHUIO BKJIIOYAIOT Pe3yJIbTaThl NPEIbIYIINX JIET).

7 KIIACC

[IpenMeTHbie pe3ynbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPaxaTh CHOPMUPOBAHHOCTD
y 00y4aromuxcs yMeHUi:

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH UMU HAa 0A30BOM YpOBHE: (PU3HUECKHE
U XUMHUYECKHUE SIBJICHUS; HAOIIOJCHUE, SKCIIEPUMEHT, MOJIENb, TUMOTE3a; SIUHUIIBI
(bu3HUecKX BETMYMH; aTOM, MOJIEKYJla, arperaTHble COCTOSTHUS BelecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE); MEXaHUUECKOE JIBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEMHOE), TPAEKTOpHUs, paBHOACHCTBYoIIas cui, nedopmanus (ymnpyras,
IIacTH4YecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI, C OTIOPOM HA TUJAKTUYECKHMA
MaTepHall.

Paznmuuatse siBinenus (auddy3usi; TEMI0BOE IBHKEHHUE YaCTUIL BEIIECTBA; PABHOMEPHOE
JNBI)KEHUE; HEPABHOMEPHOE JBWKECHUE; MHEPLUS; B3AaUMOJICHCTBUE TEI; PABHOBECUE
TBEPIIBIX TEJI C 3aKPEIJIEHHONW OCBhIO BpAIllCHUS; Tepefada AaBiICHUS TBEPIBIMU
TelaMH, KUAKOCTIMHU M Ta3aMu; arMocepHOe [aBlieHUE; I[UJIaBaHHE TE,
IPEeBPAIICHUS] MEXAaHUUECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIIMX JlaHHOE (U3UYECKOe SBIECHUE, IOCIe
MPEABAPUTEILHOTO 00CYKICHHUS C I1e1aroroMm.

Pacnio3naBaTh nposiBIeHUE U3YYEHHBIX (DU3UUECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B
TOM 4uclie (PU3NYECKUE SIBJICHUSI B MPUPOE: MPUMEPHI JTBUKEHUS C Pa3IMYHbIMU
CKOPOCTSIMA B KMBOM U HEXHBOM IPUPOLAE; INEUCTBUE CHUIIBI TPEHUS B IIPUPOAE U
TEXHUKE; BIMSHUE aTMOC(EPHOTO NaBJICHUS HA >KHBOW OPraHW3M; IUIABaHHE PHIO;
pbhlUard B TeJjie YeJIOBEKa; MPU STOM IMEPEBOJUTH MPAKTUUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA M MPU3HAKKU (DU3NUYECKUX SIBIICHUM C MOMOIIBIO
nejarora.

OnuchiBaTh U3yUYEHHBIC CBOMCTBA TeJ U (PU3UUYECKUE SABJICHUS, UCTIOJIB3Ys (PU3nUecKue
BEeUYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSI
CKOpPOCTbh, CHJIA YOPYTrOCTH, CHJIA TSKECTH, BEC TeJa, CHJIa TPEHUA, AaBJICHUE
(TBEpHOTO TEna, JKUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIAa, MEXaHUYECKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbl, KO3((UIIMEHT TOJE3HOr0 JEeUCTBUS
MEXaHM3MOB, KHHETUYECKasi U MOTEHIMAJIbHAs SHEPrus) C OMOpPOM Ha CXeMy; MpHU
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ONHUCAaHUU PACKPBIBATH PUZNYECKUI CMBICII UCTIONIb3YEMbIX BEIMUUH, UX 0003HAYECHHUSI
U eIUHUIBl (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYJIbI, CBS3BIBAIOLINE TaHHYIO
(GU3NYECKYI0 BEIUYUHY C JAPYTUMHU BEIUYUHAMH, CTPOUTH TpadUKd H3YUYEHHBIX
3aBHCHUMOCTEHN (U3NYECKUX BEJIUYMH C OMOPOI HA JUAAKTUUECKUNA MaTepHall.
XapakTepu3oBaTb CBOWCTBA Tell, (U3MYECKUE SIBICHHUS M MPOILECCHI, HCIOJb3Ys
IpaBUJIa CJIOKEHUS CUJI (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUiIO paBHOBeCHs pbluara (0J0Ka), «30J0TO€ IMPABHIIO» MEXaHHKH,
3aKOH COXPAaHEHUS MEXaHWYECKOM DJHEpPIuM; NpPU OTOM [JaBaTh CJIOBECHYIO
(GOopMyTUPOBKY 3aKOHa W 3allUChIBATh €r0 MaTEMaTHYEeCKOE BBIPAKECHHE 0]
PYKOBOJICTBOM II€iarora ¢ 00CyAeHUEM I1aHa paboThl.

OOBsCHATH (DU3MUECKUE SBJICHHS, MPOLECCHl M CBOWCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CUTyaluud NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa: MpU IIOMOIIHU
[eaarora BbISBISATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKHUX IIaroB ¢ onopol Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3WYECKUX SIBJICHUH,
(pU3HUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH.

Pemrare TumoBble pacy€THble 3amadyn B | JEeMCTBHE C ONOPOM HA AJITOPHUTM,
MIPEABAPUTEIILHO Pa300paHHbIA COBMECTHO C MEIaroroM, HCIOJb3ys 3aKOHBI H
(opMyJibl, CBSI3bIBAIONINE (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSI 3a7jaun
3aMUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE BEIMYUHBI B (POPMYNBI U
MIPOBOJIUTh PAcU€Thl, HAXOAUTh CIPABOYHBIE JTaHHBIE, HEOOXOAUMBIE NJISl PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MMOTYYEHHON PU3NYECKON BETUUHHBI.
Pacnio3naBaTe npoOJieMbl, KOTOPbIE MOKHO PpELIUTh MPU MOMOLIM (PU3UYECKHUX
METO/IOB IOCJIE TPEABAPUTEILHOTO OOCYKICHHUSI ¢ IEAAroroM; Mpy MOMOIIHM Nelarora
B OINKCAaHUU MCCIIEA0BAaHUS BBIIEIATH MPOBEPSEMOE MPEANONOKEHHE (TUIIOTE3Y), C
ONOPOW HAa AUIAAKTUYECKUUA MaTEpUall pa3indyaTbh U UHTEPIPETUPOBATH MOJTYYEHHBIN
pe3ynbTaT, HAXOAUTH MOCIE OOCYX AEHUS C Me1aroroM OLMOKY B XOJI€ OMbITA, 1€JaTh
BBIBOJIBI I10 €70 PE3YJIbTaTaM.

YMeTh HaXOUTh C UCMOIb30BaHUEM LU(POBBIX 00PA30BATENBHBIX PECYPCOB OIBITHI
no HaOMIOJeHUI0 (UBMYECKUX SBJICHHM WM (PU3MYECKHX CBONCTB  Te:
(GopMynupoBaTh MpOBEpSEMbIE  MPEIINOJIOKEHHUsI, COOUpaTh YCTAaHOBKY U3
PEIJIOKEHHOTO O0OpYyAOBaHUSI C OMOPOM HA CXEMy, 3alHUChIBaTh XOJ OINbITa U
(bopMyIHpOBaTH BHIBOJBI 11O PYKOBOACTBOM I1€/1arora.

BbINoONHATE IpsiMble U3MEPEHUST PACCTOSIHUS, BpDEMEHHU, MACChI Tesa, 00bEMa, CHIIbI U
TEMIIEpaTypbl C UCIOIb30BAHUEM AHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB € OMOPOIl Ha
QJITOPUTM; 3alUChIBaTh IOKa3aHUS MPHOOPOB € YYETOM 3aJaHHOW aOCOJIIOTHOM
MOTPEMTHOCTH U3MEPEHU.
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[IpoBOIUTH COBMECTHO C NIEAArOroM Mccle0BaHUE 3aBUCUMOCTU OAHON (PU3nYecKoi
BEJIMYUHBI OT JIPYTOW C HCMOJb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBWXKYILIErocs Telaa OT BPEMEHU JBW)KECHHS TeJa; CHJIbI TPEHHS
CKOJILKEHHS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN Te U HE3aBUCUMOCTHU
CWJIbl TPEHUS OT IUIOIIAA CONPUKOCHOBEHUS TEIl; CHJIbI YIPYrOCTU OT YJIMXKEHUS
MPYKUHBI; BBITAJKABAIONIEH CUJIBI OT 00BbEMa NOTPYKEHHOM 4YacTU Tejaa U OT
IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECHUS pbluara u
0JIOKOB); TOJI PYKOBOJCTBOM II€Jarora ydacTBOBaTh B IJITAHUPOBAHUHM YYEOHOIO
HCCIEIOBaHMsI, CcOOMpaTh yCTAHOBKY M  BBIIOJHATH U3MEPEHHUS,  CIEAys
MPEMIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3YJbTATHl IOJYYEHHOHM 3aBUCHMOCTHU
(bu3HUeCcKUX BETUYNH B BUJIE TIPEIJIOKEHHBIX Ta0JIUII U TpadUKOB, J€IaTh BHIBOBI 110
pe3yJsibTaTaM MCCeA0BaHuUS.

CoOOTHOCUTH KOCBEHHbIE H3MEpPEHHUsS (PM3NYECKHUX BEIMYMH (TUIOTHOCTH BELIECTBA
KUJAKOCTH M TBEPIOTO TeNa;, CUJa TPEHHSI CKOJIBKEHHMS; JIaBICHHE BO3/1yXa;
BBITAJIKMBAIOIIAS CWJA, JCUCTBYIOIIAs Ha TMOrPYXKEHHOE B JKUIKOCTh TEJIO;
KO3 UILIMEHT TMOJE3HOr0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEAJIOKEHHON
WHCTPYKIIMH; MPU BBIMOTHEHUN W3MEPEHHUM O]l PYyKOBOJICTBOM Iefarora coouparb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISATH 3HAUYEHUE UCKOMOM BEJIMYMHBI.
CoOmogaTh mpaBUiIa TEXHUKM O€30IacHOCTH Ipu pabore ¢ 1a00paTOpHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIBHOTO O0CYKICHUS C MEarorom.

ConocTaBisTh MPUHIMIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0APOMETp, phlyuar, MOABHKHBIN U
HETOABWXHBIN OJI0K, HAKJIIOHHAA [IJIOCKOCTh C OMOPOM Ha AUIAKTUUECKUN MaTepHall.
XapakTepuzoBaTh TPHUHIMIBI JCHUCTBUS HM3YyUYECHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB MOCJE MPEABAPUTENIBHOIO OOCYKIECHHS C IMEJaroroM C OMOpOM Ha MX
omnucaHus (B TOM YHCJIEC: MOAIIUITHUKN, YCTPOMUCTBO BOJOTPOBOAA, THAPABINYECKHIMA
pecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (DU3MYECKUX SBJICHUH U HEOOXoAuMble (PU3MYECKHE 3aKOHBI H
3aKOHOMEPHOCTH.

[IpuBoauTh TpUMEPHl W HAXOAUTh HWH(OOPMAIMIO O MpUMEpax IPAKTHICCKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEAHEBHON JXKM3HU JIA OOecredeHus
0e3omacHOCTH TIpW OOpaIieHUH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHHUS 3/I0pOBbS U COOJIIOJEHUS HOPM DHKOJIOTMYECKOTO TIOBEICHUS B
OKPY’KaroIIEH Cpele.

OcymiecTBIATh ¢ TOMOIIBIO TEnarora OTOOpP MCTOYHHUKOB HHGOPMAIMK B CETU
WNHTepHET B COOTBETCTBUU C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUH W TyTEM CpaBHEHUS PA3JIMYHBIX HCTOYHHKOB BBIJICIATH HH(POPMAIIHIO,
KOTOpasi SIBJISIETCSI MPOTUBOPEUNBOM HIIM MOKET OBITh HETOCTOBEPHOM.
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Hcnonp30BaTh Npy BBITOJIHEHUH YU€OHBIX 3a/1aHUH Hay4YHO-TIOMYJIAPHYIO JIUTEPATypy
(Gu3NYECKOro CcoAepKaHMsI, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTH WHTepHeT;
BIQ/IETh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOpPMAIMH U3
OJIHOM 3HaKOBOW CHCTEMBI B JPYTYIO.

Co3naBaTh MojA PYKOBOACTBOM Iefarora ¢ OOCYKAECHHEM IUIaHa paboThl KpaTKue
NUCbMEHHBIE U YCTHBIE COOOIIEHHMsS Ha OCHOBE 2—3 MCTOYHHUKOB HH(OpMAIUU
(puznyeckoro copepKaHusi, B TOM YHUCII€ IMYOIMYHO JeNaTh KpaTKUE COOOLIEHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX MCCIEJOBAaHUW; NPH 3STOM TI'PAMOTHO
MCIIOJIb30BaTh W3YYCHHBIM MOHATUIHBIA ammapatr Kypca (QHU3UKH, COMPOBOXKAATH
BBICTYIIJICHUE IIPE3CHTALIUECH.

[Ipu BBITTOIHEHUH YYEOHBIX MPOEKTOB U MCCIIETOBAHUH O] PYKOBOJICTBOM I1€/1arora
pacnpenenarb 003aHHOCTH B IPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aj[auaMH,
CJIEIUTh 32 BBINOJIHEHUEM IUIaHA JEHCTBUI, aJE€KBATHO OLIEHUBAaTh COOCTBEHHBIN
BKJIaJ B JIESITEIBHOCTh TPYIIIBI; BBICTPAauBAaTh KOMMYHHUKAaTUBHOE B3aWMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIIHX.

8 KJIACC

[TpenMeTHBIC pe3yabTaThl HA 0A30BOM YPOBHE JOKHBI OTPaKaTh CPOPMHUPOBAHHOCTH
y 00y4aromuxcst yMeHUi:

OpHEeHTHPOBATHCSA B IMOHATHSAX M ONEPUPOBATh MMU Ha 0a30BOM ypOBHE: Macca |
pa3Mepsl MOJIEKYJI, TEIUIOBOE ABM)KCHHE aTOMOB M MOJICKYJI, arperaTHbIE COCTOSTHFSI
BEICCTBA, KPUCTAUIMYCCKUE U aMOP(HBIE Tela, HACHIIIICHHbBIN U HEHACBIIICHHBIN IMap,
BJIQKHOCTh BO3JyXa; TEMIIEpaTypa, BHYTPCHHSS JHEPIHs, TCILIOBOW JIBUTaTCIIb;
QJICMEHTAPHBIA AJEKTPUUICCKUI  3apsij, JJICKTPHUECKOE TIOJie, TIPOBOJHUKH H
TVDJIEKTPUKH, IIOCTOSTHHBIHN 3JICKTPHUYECKUN TOK, MArHUTHOE TIOJIC.

Paznmuyarh sIBICHUS MMOCIE MPEABAPUTEIBEHOTO O0CYKICHHUS ¢ MEeAaroroM (TerioBoe
pacmiMpeHue H CXaTue, Tervlonepeaada, TeIUIOBOS paBHOBECHE, CMadyMBaHHUE,
KalWUIAPHBIC SBJICHUS, WCIAPCHHE, KOHJCHCAIWS, IUIAaBJICHHE, KPHCTAJUTH3allMs
(oTBepaeBaHME), KHUIIEHWE, TeIUIonepeaada (TEIUIONPOBOTHOCTh, KOHBEKIIHS,
W3JTyYeHUE); AICKTPU3AIHS TEJI, B3aUMOICHCTBUE 3apsIOB, ICHCTBHUS IJICKTPUIECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHE MarHUTOB, JCHCTBHE MAarHUTHOTO ITOJIS
Ha TPOBOJHUK C TOKOM, OJJICKTPOMArHWTHAas WHAYKIHS) 110 OIHCAHHIO HX
XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB, JICMOHCTPUPYIOIINX JTaHHOE (DU3HIeCKOoe
SIBIICHUE.

Pacro3naBaTh ¢ OMOIIBIO TTearora MposIBIICHUE U3YUEHHBIX (U3NUYCCKUX SBJIICHUH B
OKpY>KaroIlleM MUpPE, B TOM 4Yucie (PU3UUSCKUE SBJICHHS B NIPHUPOJIC: TTIOBEPXHOCTHOE
HATSDKCHHE W KalWLISPHBIC SBJIICHUS B MPUPOJIC, KPUCTAIUIBI B IPUPOJIC, H3ITyUCHUE
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ConHua, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs,
CHETa; JIEKTPUYECKHE SIBICHUS B aTMocdepe, dIEKTPHUUECTBO KUBBIX OPraHU3MOB;
MarHMTHOE TOJe 3eMJIH, Ipei( MOIIOCOB, POJIb MATHUTHOTO MOJIA IS SKU3HH Ha
3emJie, NOJIIPHOE CUSHUE; TIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIETISTh CYIIECTBEHHbIE CBOMCTBA U MPU3HAKHU (PU3UUECKUX SBICHUI.

OnucelBaTh MOJA PyKOBOJICTBOM IeAarora ¢ 00Cyk/1€HUEM IJ1aHa pabOThl U3YUYECHHBIE
CBOMCTBAa Ten U (PU3MYECKUE SABJICHUS, HCIOJIB3YSd (U3NYECKHUE BEIUYUHBI
(Temneparypa, BHyTPEHHSISI SHEPrHUsl, KOJIMYECTBO TEIIOTHI, YAEIbHAs TEIMIOEMKOCTb
BEILIECTBA, YACJIbHAs TEIUIOTA IUIABJICHUS, YJIEJbHas TeEIUIoTa napooOpa3oBaHMs,
yJledbHas TEIIOTa CrOPaHus TOIUIMBA, KOA((ULHUEHT NMOJIE3HOTO AEMCTBHSI TEIIOBOU
MAaIllMHbI, OTHOCHUTEJIbHAS BJIAXXHOCTb BO31yXd, JJIEKTPUYECKUU 3apsj, CHJIa TOKa,
ANEKTPUYECKOE HANIPSKEHUE, CONPOTUBIIEHUE IPOBOHUKA, YACIBHOE CONTPOTUBIIEHUE
BEILIECTBA, pab0OTa U MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA); MPHU OMNHUCAHUU MPABUIBHO
TPAKTOBATh C MOMOILBIO Teaarora (hU3MYECKU CMBICH HCIONb3yEMbIX BEJIMYUH,
0003Ha4YEHUS U €IUHULBI (U3UYECKUX BEIUYUH, HAXOAUTHh (POPMYJIbI, CBSI3bIBAIOLIIE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTMMU BEJIWYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEITUYMH.

Omnpenensars mociae NpeIBapUTENBHOrO OOCYKIEHHUS € IEeJaroroM CBOWCTBA Tell,
(u3nuecKue SABJICHHS U MPOLECCHI, UCIOIb3Ysl OCHOBHBIE MOJO0XKEHUS MOJIEKYJISIPHO-
KWMHETHYECKOW TEOpUU CTPOEHUS BEUIECTBA, NPUHLMII CYNEPHNO3ULUN ToJel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsna, 3akoH Oma Ui ydacTKa LEnH,
3ak0H Jlxoynsa—JIeHna, 3aKk0H COXpaHEHUs SHEPTUU; IIPU 3TOM HAXOAUTH CIOBECHYIO
(OpMyIHPOBKY 3aKOHA M €r0 MaTeMaTUYECKOE BBIPAXKEHHE C ONMOpPOM Ha LU(POBBIC
o0Opa3oBaTesbHbIE PECYPCHI.

CoOTHOCUTD MOJ KOHTPOJIEM Teaarora (U3n4ecKue mpoLecchl U CBOMCTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTYyallU NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, IIpU
MOMOIIIY T€JIarora BbISBIATh NPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTh OOBSICHEHUE
3 1-2 jormyeckux IIaroB ¢ omopol Ha 1—2 K3y4YEHHBIX CBOMCTBA (PUIUYECKHUX
ABJICHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH.

Pemare THMDOBBIE pacu€THBIE 3a7auM B |—2 IEWCTBUS C ONOPOW HA AJITOPUTM,
MpeBAPUTENIbHO Pa300paHHbI COBMECTHO C MEAAroroM, HUCIHOJbB3Ys 3aKOHBI H
(opMyIibl, CBsI3bIBAIOIINE (U3NYECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBHSI 3a71a4u
3aIMChIBATh KPATKOE YCIIOBUE, BBIABIATH HEJOCTATOK AAHHBIX JUISl PELICHMS 3a]ayH,
BBIOMPATH 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus], IPOBOAUTH PACUETHI
UM CpaBHMBATh IIOJIyYCHHOE 3HAUYCHHE (PU3MUECKON BEIMYUHBI C HU3BECTHBIMU
JTAHHBIMU.

HNmets mnpencraBieHue o MnpoOjieMax, KOTOPbIE MOXKHO PEIIUTh MpH IMOMOIIU
(¢u3nyecKux METOJOB TIOCHE MPEIBAPUTEIILHOTO OOCYXIEHUS C IeIaroroM;
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UCIIOJIb3Ysl ONUCAHUE MCCIECOBAHUS, BBIIEIATh MPOBEPSEMOE MPEIAIOI0KEHHE,
OLICHUBATh NPABUJIBHOCTD MOPSAKA IPOBEICHUS UCCIIENOBAHUS, 1€JIaTh BHIBOBI.
YMeTh HaXOUTh C UCIOIb30BaHUEM IU(POBBIX 00pa30BaATEIBHBIX PECYPCOB OMBITHI
10 HAOMIOACHUIO (PUBNYECKUX SIBICHUN WM (PU3NIECKUX CBOMCTB TeM (KamMLISIPHbIC
SBJICHMSI, 3aBUCUMOCTb JIABJICHHS BO3JlyXa OT €ro 00bE€Ma, TEMIEPATYpPbI; CKOPOCTH
npoliecca OCThIBAaHUSI W HArpeBaHUs TPH HM3IYYEHUH OT IIBETa U3ydarolled u
MOTJIONIAOIIEH TOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPHI KUIKOCTH
U IJIOIIAIU €€ MOBEPXHOCTHU; JEKTPU3ALMS TEJNI U B3aUMOJCHCTBUE JIEKTPUUECKUX
3apsAI0B; B3aUMOJEHCTBHE MOCTOSSHHBIX MarHUTOB, BU3YyalU3alys MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB; ACMCTBUSI MATHUTHOTO IOJIsl HA MPOBOJIHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJIBUraTelIsl MOCTOSIHHOTO TOKA): (hOpMyIHpOBaTh
MIPOBEPSIEMbIE  MPEANOJIOKEHUS,, COOMpaTh YCTAHOBKY M3  MPEIJIOKEHHOIO
000pyI0BaHUs C OIIOPOI HA CXEMY; ONUCHIBATH X0 ONBbITA U (POPMYIUPOBATH BHIBOIBI
101 PyKOBOJICTBOM ITI€Jarora.

Nmetp mpencraBieHuss 00 M3MEPEHUU TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAKHOCTHU
BO3/lyXa, CHJIbI TOKAa, HAMPSHKEHUS C HKCIOJB30BAHMEM AaHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (PU3MYECKUX BEJIMYMH, MPHU MOMOIIM IeJarora CpaBHUBATH PE3YyJbTAThI
M3MEpPEHU ¢ y4ETOM 3a/JaHHON a0COIIOTHON MOTPEIIHOCTH.

[IpoBOAUTH COBMECTHO € MEAArOrOM HCCIEA0BAHNE 3aBUCUMOCTH OJHOM Qu3ndeckon
BEJIMYMHBI OT JPYrOM C MCHOJB30BAaHUEM NPSIMBIX HU3MEPEHUN (3aBUCUMOCTb
CONPOTHUBJIEHUSI MPOBOAHMKA OT €ro JJIMHBI, IJIOIIAAU TOMNEPEYHOrO0 CEYEHUS U
YIEIBHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOJHMKA; CHJIBI TOKA, HAYLIETO 4Yepes3
IPOBOJHUK, OT HAaNpPsDKEHUS HA IMPOBOJHUKE; MCCIEIOBAHUE ITOCIEN0BATEIBHOTO U
MapajuieIbHOr0 COEIMHEHUI MPOBOJHMUKOB): TUIAHUPOBATh UCCIEAOBaHUE, COOMPATh
YCTAaHOBKY U BBINOJIHATH M3MEPEHUs TM0J, PYKOBOJCTBOM II€Jarora, clienys
IPEJI0KEHHOMY TUIaHy, PUKCUPOBATH PE3YJIbTAThI OJYYCHHON 3aBUCUMOCTH B BUJIC
Tabnui, W TpaduKoB, Je€JaTh BBIBOJBI IO pPE3yJbTaTaM HCCIEIOBAHUS IOCHE
00CYXIEHUS C TIe1arorom.

CoOTHOCHUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIUYUH (yAENbHAS TEINIOEMKOCTh
BELIECTBA, COMPOTUBIIEHUE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA):
C TMOMOINIBIO MEeJarora IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh 3KCHEPUMEHTATbHYIO
YCTaHOBKY, CJIe/lysl IPEJI0KEHHON HHCTPYKIUHU, U BBIYUCIISATh 3HAUYEHUE BEJIMUUHBI.
CobOnronath mpaBwWiia TEXHUKKA O€30MacHOCTH TMpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM MOCJE MPEABAPUTEIHHOTO O0CYKICHUS C MEearorom.

ConocTaBisiTh ¢ TOMOIIbIO TIEarora MPUHLHUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOI HAa MX OMKMCAHUS (B TOM YHUCJIE: CUCTEMA OTOIUICHHMS
JIOMOB, TUTPOMETp, TMapoBasi TypOWHA, aMmIepMETp, BOJBTMETP, CUETUUK
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ANEKTPUYECKOM OSHEPruM, dBJIEKTPOOCBETUTENIbHbIE NPHUOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHl (TIPUMEPBI), ANEKTPUUECKUE TMPEAOXPAHUTENN; 3IIEKTPOMATHUT,
ANIEKTPOJBUTATENb MOCTOSHHOIO TOKA), HCIOJB3Ys METOJAMYECKHE MaTepHallbl O
CBOMCTBax (PM3MUECKUX SABJICHUNA U HEOOXOAUMbIEe (PU3NUECKUE 3aKOHOMEPHOCTH.
Pacno3naBaTe 1mocCiieé TPENBapUTENBHOIO OOCYXKAEHHS C IMEJaroroM MpOCThIe
TEXHUYECKUE YCTPOWCTBA U M3MEPUTENbHbIC MPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (KHJKOCTHBIA TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, TBUrATENb
BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOI, PEOCTAT); COCTABIISITh CXEMbI JEKTPUUECKHUX
LEeNel C MOCIeI0BAaTEIbHbIM U MAapauIeIbHBIM COEUHEHUEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX TETIEH.

[IpuBoANTs TpPUMEPHl U HAXOAUTh HH(MOPMALMIO O MPUMEpPaX MNPAKTUYECKOTO
UCIIOJb30BaHUSl (PU3NYECKUX 3HAHUNW B TIOBCEJTHEBHOM MU3HU sl OOECHeUeHMs
0€30MacHOCTH MpU OOpalleHUH ¢ NpudbopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/J0pOBbSl U COONIOACHUS HOPM DSKOJIOTMYECKOTO TOBEACHUS B
OKpYXarouien cpee.

Ocy1ecTBIATH ¢ MOMOIIBIO NIEAArora NOMCK HHPopMauu PU3NIECKOTr0 COAECPHKAHUS
B ceTu VIHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUK M MYyTEM CpaBHEHUS
JOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIIEHATh HH(MOPMALIMIO, KOTOpas  SBJISETCS
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM.

Hcnonp30BaTh MpH BBINOJHEHUH YU€OHBIX 3aJaHUIl OTOOpaHHYIO MeJaroroM Hay4Ho-
HOMYJIAPHYIO JIMUTEpaTypy (QPHU3NYECKOro COJEep’KaHus, CIpPaBOYHBIE MaTepHUalbl,
pecypcbl cetu HWHTepHeT; BiIageTh NpUEMaMU KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus MH(DOPMALMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO C OMOPOM Ha
AITOPUTM U YTOUHSIOIIHME BOIIPOCHI ITEArora.

Co3znaBaTh 0O PyKOBOJCTBOM IeAarora ¢ 00Cy>kKJIeHueM IjiaHa padoThl MUCbMEHHbBIE
U KpaTKue YCTHBIE coo0IIeHus, 00001mas nHopMaIuio U3 HECKOJIbKUX UCTOUYHUKOB
(¢u3MUecKoro coaep’kKaHvusg, B TOM 4YHUCIE MyOJUYHO MPEACTABISATH PE3YyIbTaThl
MIPOCKTHOM MJIM  MCCIENOBATEIbCKONW  AESTENbHOCTH; MPU ITOM TPAMOTHO
UCIOJIb30BaTh W3YYCHHBIM TMOHATHUHBIA ammapar Kypca (U3UKHA, COMPOBOXKIATH
BBICTYIIJIEHUE ITPE3EHTALIUEH.

[Tpu BBIMOTHEHUH y4EOHBIX MPOEKTOB M HUCCIENOBAaHUM (PU3MUECKUX MPOILIECCOB MO/
PYKOBOJICTBOM IleJlarora pachpeiensiTh 00s3aHHOCTU B IpyIIe B COOTBETCTBHH C
[OCTABJICHHBIMUA 3a/ladyaMH, CJEIUTh 3a BBINOJHEHUEM IUIaHAa JEUCTBUI W
KOPPEKTUPOBATh €0, aJeKBATHO OLIEHWBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTDH
IPyNIbI; BBICTPAaMBaTh KOMMYHHMKAaTUBHOE B3aWMOJIEHCTBUE, MPOSBIAS T'OTOBHOCTH
paspemiaTh KOHGIUKTHI.

9 KUIIACC
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[IpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXaTh CPOPMHUPOBAHHOCTD
y 00y4aronmxcs yMeHUM:

OpueHTHPOBAThCS B TOHATHSIX W ONEPUPOBATH UMM Ha 0Aa30BOM YPOBHE: CHCTEMa
oTcuéTa, MaTepuainbHas TOYKa, TPACKTOPUsI, OTHOCHUTEIBHOCTh MEXaHUYECKOTO
ABMKeHUs, nedopMmanus (yrpyras, miacTHUecKas), TPeHUE, IEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTh U MEPETPY3KH; LIEHTP TSHKECTH; aOCOMIOTHO TBEPAOE Telo,
LIEHTP TSDKECTH TBEPIOTO TeJla, pABHOBECHE; MEXaHUYECKUE KOJIeOaHNs U BOJIHBI, 3BYK,
uH(Pa3ByK M yIbTPa3BYK; SJCKTPOMArHUTHBIC BOJIHBI, IIKala 3JEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTh, CIEKTPHI UCITYCKAaHUS M MOTJIOUICHHUS;
anb(a-, 6eTa- ¥ raMMa-u3Iy4eHHUs, H30TOIIbI, siZiepHas SHEPreTHKA.

COOTHOCHUTH SIBICHHSA TIOCJIE TMPEABAPUTEIBHOTO OOCYXIEHUS C TIEAarorom
(paBHOMEpHOE M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE JBH)KEHUE, PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE JABH)KEHHE, CBOOOJAHOE MaJCHHUE TEJ, PABHOMEPHOE JBHKEHUE IO
OKPY>XKHOCTH, B3aUMOJCHCTBHE Te€J, pPEAKTHBHOE MABIKEHHE, KoJiebaTembHOoe
IBUKEHUE (3aTyXaloIllMe U BbIHY)XJICHHbIE KOJE€OaHHs), pPE3OHAHC, BOJHOBOE
IBUKEHHE, OTpPaXCHHE 3BYyKa, MPSAMOJIMHEHHOE paclpOCTpaHEHHE, OTPaXKCHUE WU
IpEJOMJIEHUE CBETA, MOJHOE BHYTPEHHEE OTpPaKEHHWE CBETa, pasjioKeHue Oeoro
CBETa B CIHEKTP M CIOXKEHHUE CIEKTPAIbHBIX IIBETOB, TUCIIEPCUS CBETA, ECTECTBCHHAS
PaIMOaKTUBHOCTH, BOBHUKHOBEHUE JTMHEHUATOTO CIEKTpa W3y4eHUs) MO OMHCAHUIO
UX XapaKTepHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JIaHHOE
bu3nuecKoe BICHHUE.

Pacnio3HaBaTh ¢ MOMOIIBIO MTE€Ar0ra MPOsIBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUHN B
OKpYy’XarollleM MHupe (B TOM uyuciie (pU3MUecKHe SIBJICHHsS B MPUPOJE: NMPUIHUBBI U
OTIUBHI, ABWXKEHHUE TutaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE IBIKECHUE >KHUBBIX
OpPraHM3MOB, BOCHPHUATHE 3BYKOB >XHBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, 3XO, LIBETa TEJ, ONTUYECKHE SBJICHUS B MpPHUpOJE, OMOIOTUYECKOE
ACHCTBHE BUIUMOTO, YJIbTPA(HUONETOBOTO W  PEHTICHOBCKOTO  HM3JIYUYCHHIA;
€CTECTBEHHBIN pPaHOaKTHBHBIN (HOH, KOCMUYECKUE JTy4YH, PAANOAKTUBHOE U3TyUCHHE
OPUPOJHBIX MHUHEPAJIOB; JEHCTBUE pPAJMOAKTUBHBIX W3JIyYEHUH Ha OpraHu3M
4esioBeKa), IPU 3TOM IOJ1 pyKOBOJCTBOM Ile/1arora NepeBOIUTh IPAKTHUECKYIO 3a/1a4y
B yueOHYIO, BBIICTISTH CYIIIECTBEHHBIE CBOMCTBA U MPU3HAKH (PH3UIECKUX SBICHHI.
OnuceiBaTh MO PyKOBOJACTBOM MeAarora ¢ 00CyXJAeHUEM I1aHa pabOThl U3YUECHHBIE
CBOWCTBA TeN U (QU3MUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE BETHMUNHBI (CPEIHSAS U
MTHOBEHHAsi CKOPOCTh Tejla TMpH HEPaBHOMEPHOM JABW)KCHHH, YCKOpPEHHE,
nepeMeleHme, myTh, yriioBas CKOpOCTb, CUJIa TPEHUS, CUJla YIIPYTOCTH, CUJla TSKECTH,
yCKOpeHHEe CBOOOJHOTO TaJeHus, BeC Tejla, HMILYJIbC Tela, HMITYJIbC CHIIBI,
MeXaHn4ecKkas paboTa ¥ MOIIHOCTh, MOTEHIMAIbHAS YHEPTUs TeJa, MOTHATOr0 Hall

31



IIOBEPXHOCTBIO 3E€MJIM, IOTEHLMAJIbHAS 3HEPrUs C)KATOM INPYKUHBI, KHHETUYECKAs
SHEprusi, MOJHAs MEXaHWYEeCKas SHEprus, MEpHojJ M YacToTa KoJIeOaHW, IIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3ATENb MIPEIOMICHUS
Cpelipl); IMPU ONMUCAHUM C MOMOUIBIO YUUTENs MPABUIBHO TPAKTOBATH (DU3MUECKUN
CMBICJT UCHOJIb3YEMBIX BEIMYUH, 0003HAUYEHUS U €IUHULBI (PU3NYECKUX BEJINYMH, C
OMOpON Ha METOIMYECKUIl MaTepuan HaxXxOAUTh (HOPMYIbI, CBA3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIUYUHY C JAPYTUMHU BEIUYUHAMH, CTPOUTH TpadUKd H3YUYEHHBIX
3aBHUCUMOCTEHN (PU3NYECKUX BEJTUUHH.

XapakTepu3oBaTh MOCIE IPEABAPUTEITBLHOTO OOCYKIECHHS C I1€1aroroM CBOMCTBA TeT,
(¢uznyeckue SABICHUS M MPOLECCHI, UCHOJb3Ysl 3aKOH COXPaHEHMsI HEPIUH, 3aKOH
BCEMHUPHOTO TATOTEHHUS, NMPUHUMUII CYNEPIIO3UIMHU CHJI, IPUHIUI OTHOCUTEIBHOCTU
lNanunes, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS WMITYJIbCA, 3aKOHBI OTPAXEHUA U
IPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAHEHHMs 3apsAOBOrO M MAacCCOBOIO YHCEN IpHU
AJIEPHBIX PEAKIMSIX; IPU 3TOM HAXOJUTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0
MaTeMaTHUYECKOE BhIpaKEHUE C OMOPOil Ha U(pOBbIE 0OPAa30BaATEIbHBIE PECYPCHI.
CooTHOCHUTD 1O KOHTPOJIEM Tiearora (pu3nuecKue MpoLecchl U CBOMCTBA TE, B TOM
YHUCJIE U B KOHTEKCTE CUTYyalluil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MIPH OMOIIH TIe1arora MPUINHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 2—3
JIOTUYECKHUX IIaroB ¢ ONOpoM Ha 2—3 KM3y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHUH,
(pU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH.

Pemrare TMDOBBIE pacu€THBIE 3amauM B |—2 IEWCTBUS C ONOPOW HA AJITOPUTM,
OpeIBapUTENbHO PAa300paHHBIII COBMECTHO C II€1aroroM, HCMOJb3Yysl 3aKOHBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSI 3a71aun
3aMKUChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEJOCTAIOUIUE UM M30BITOYHBIC JTAHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHMBAaTh C IOMOIIBIO YYHUTENS PEATMCTUYHOCTh IOJIYYEHHOIO 3HAYEHHUS
(bU3UYECKON BEJIMUUHBI.

HNmetr mnpencraBieHue o MpoOjieMax, KOTOPble MOXKHO pPEIIUTh HpH MOMOIIU
(U3HUECKUX METOJIOB; UCIIOIb3YSl OMUCAHUE UCCIEAOBaHMS, IOCIIE MPEABAPUTEIHHOIO
0o0CY)XJIeHHsI C TEeJaroroM BBIICNATH MPOBEPSEMOE MPEANOI0KEHHUE, OLEHUBAThH
MPaBUJIBHOCTh  MOPSiAKA  NPOBEIEHUS  WCCIEAOBaHWS,  J€JaTh  BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHNUHN U OIIBITOB.

YMeTh Hax0uTh ¢ UCMHOIb30BaHUEM LU(POBBIX 00Pa30BATEIBHBIX PECYPCOB OIBITHI
M0 HaOMIOJEHUI0 (U3MYECKUX SBJICHUNW WM (DU3UYECKUX CBOWUCTB Tel (M3ydeHHE
BTOpPOro 3akoHa HpIOTOHa, 3aKOHAa COXPAHEHUS HSHEPIUH; 3aBUCHMOCTH IIEPHUOJA
KOJeOaHUM MPYKMHHOTO MAasITHUKAa OT MAacChl Ipy3a M >KECTKOCTU MPYXKUHBI U
HE3aBHUCUMOCTh ~ OT  aMIUIMTYAbl  MajblX  KojJeOaHud;  NpsSMOJIMHEHHOE
pacrnpocTpaHEHHE CBETa, pa3iioKeHHe Oeoro CBeTa B CIEKTP; M3yUEHHUE CBOMCTB
N300pakeHHs B INIOCKOM 3€pKaJie U CBOMCTB M300pakeHuUs IIpeIMeTa B coOuparomien
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JUH3€; HAONIOJEHUE CIUIOIIHBIX M JIMHEWYaTbhIX  CHEKTPOB  H3JIyYEHUs):
CaMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 00OpyAOBaHUA C
OTIOPO¥ Ha CXEMY; OTIMCHIBATh XO/JI OIBITA U €r0 Pe3yNbTaThl, OPMYTUPOBATH BHIBOIBI
[I0J1 PyKOBOJICTBOM ITI€Jjarora.

[IpoBoauTh Mpu HEOOXOIUMOCTH CEPHUIO MPSMBIX M3MEPEHUH, OMpeAessis CpeaHee
3HaYEHUE H3MEpSAEMOil BeIUMYMHBI ((POKYCHOE pacCTOSHHE COOMparolIed JIUH3bI);
00OCHOBBIBaTh BBIOOp CIIOCO0A U3MEPEHUS U U3MEPUTENBHOTO IIpudopa.

[IpoBOANTH COBMECTHO C MEJAroroM HCCIEI0BAaHUE 3aBUCUMOCTEH (PU3MUECKHX
BEJIMUYMH C UCTIOIb30BAaHUEM IMPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH ITPU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HayalbHOM CKOpPOCTH; TMepHoja KoJeOaHHit
MaTEeMaTUYECKOr0 MaATHUKA OT JUIMHBI HUTHU; 3aBUCUMOCTH yTJla OTPa)KEHUS CBETA OT
yria MmajeHus W yria OpejloMJICHHs OT yrjla MHajJeHus): Mocie OOCYXKICHHS IMOA
PYKOBOJACTBOM I€Jarora IUIAHUPOBaTh HCCIEIOBaHUE, COOMpaTh YCTAaHOBKY,
(UKCHpOBaTh PE3yJbTAThl MOJTYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYUH B BHJIE
Ta0JIHIl U TPAQUKOB, A€JIaTh BHIBOABI IO PE3YyJIbTaTaM UCCIET0BAHMS.

COOTHOCHUTHh KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BEJIMYMH (CpEAHssi CKOPOCTh WU
YCKOPEHHE TeJla IPU PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOIHOIO MaJeHus,
KECTKOCTh MPYKUHBI, KOYPPUIIMEHT TPEHUSI CKOJIBKEHHUS, MEXaHU4ecKast padoTa u
MOILHOCTh, YacToTa M TMEpUOoJ KOJIeOaHU MaTeMaTU4ecKoro W MpPYXUHHOTO
MaATHUKOB, ONTHYECKas Cujia COOMpAIOIIEH JMH3bI, PaJAHMOAKTUBHBIN (OH): C
MOMOILIbIO Tefjarora IUIAHUPOBATh M3MEPEHUs; COOMPATh HSKCHEPUMEHTAIBHYIO
YCTAHOBKY U BBITIOJIHATH U3MEPEHMUSI, CIIETys] IPEIIOKEHHON HHCTPYKIIMH; BBIYUCIISTh
3HAYEHHE BEJIMYHMHBI U aHAIIM3UPOBATh MOJIYYEHHBIE PE3YJIbTaThl C YUETOM 33JJaHHON
MTOIPEIIHOCTH U3MEPEHU.

CobOmronath mpaBwiia TEXHUKKA O€30MacHOCTH TMpu  paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM TIOCIIE TPEABAPUTEIILHOTO 00CY X ACHUS C I1e1aroroMm.

ConocTaBisTh ¢ MOMOIIBIO ME1arora OCHOBHBIE NMPHU3HAKK M3YYEHHBIX (PU3NYECKUX
MOJIeJIel: MaTeprualibHas TOYKa, aDCOIIOTHO TBEPIOE TEN0, TOUEUHBII UCTOUYHHUK CBETA,
Jyd, TOHKas JINH3a, IUIaHETapHasi MOJEJIb aTOMa, HyKJIOHHAs! MOJEIb aTOMHOTO S/1pa C
ONOpPOW Ha METOANYECKUE MATEPHUAIIBI.

XapakTepr3oBaTh MOCIE MPEABAPUTEIBHOIO OOCYXACHUS C MENaroroM MPUHIUIIBI
JENUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OTIOPOM HA MX OTHCAHUS
(B TOM uMcIe: CIUIOMETP, NATYMKU MOJO0KEHHUS, PACCTOSIHUS U YCKOPEHHUsI, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (oToanmnapar, ONTHYECKHUE CBETOBOJIbI, CIEKTPOCKOII,
JI03UMETp, kKamepa Bunbcona), ucnonb3yst uu@poBbie 00pa3oBaTEIbHbBIE PECYPCHI.
Hcnonb3oBaTh MOJ PYKOBOJCTBOM II€larora CXE€Mbl U CXEMaTHYHbIE PUCYHKHU
M3YYECHHBIX TEXHUUYECKUX YCTPONCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUUECKUX
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MPOLIECCOB TPU PELICHHH Y4eOHO-IPAKTUYECKHX 3a]ay; ONTHUYECKHE CXEMbl JIs
MOCTPOCHUS N300paKEHUH B IIIOCKOM 3epKajie M COOMparoIIe JINH3E.

[IpuBoaUTH, TpUMEPHl M HAXOAUTH HHGOPMAIMIO O MNPUMEPax MPAKTUIECKOTO
UCTIOJIh30BaHUSl (PM3UYECKUX 3HAHWUH B TOBCETHEBHON JKU3HU Ui OOECTICUCHHUSI
0€30MacHOCTH TMpH OOpalIeHWHd C TpUOOpaMH W TEXHUYSCKHMHU YCTPOWCTBAMH,
COXpaHEHHS 3JI0POBbsI M COOJIOAEHUS HOPM SKOJOTUYECKOTO TIOBEJCHHUS B
OKpY>KalolIe cpese.

Ocy1iecTBiATh MOJA PYKOBOJACTBOM Ie€arora MOMCK HH(opMaruu (QU3NIEeCKOro
cofiepKaHus B ceTu VIHTepHeT, caMOCTOSITEIbHO (POPMYIHUPYsl TMOUCKOBBIN 3ampoc,
HAXOJIUTh TYTH OMpPEICIICHHUS TOCTOBEPHOCTH TOJIYYCHHON MH(OpMAIUK Ha OCHOBE
UMEIOIINUXCS 3HAHUH U JOTIOJHUTEIHHBIX UCTOYHUKOB.

Hcnonp30BaTh pY BHIMOJIHEHUH YUEOHBIX 3aJJaHU OTOOPAHHYIO IeIaroroM Hay4qHO-
MOMYJISIPHYIO  JIUTEPATypy (PU3UUECKOTO COJCPKAHUS, CHPABOYHBIC MAaTEpUabI,
pecypchl  cet UWHTepHeT; BiaaeTh NpuéMaMH KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBaHusi HHGOPMAIMK U3 OJAHOIN 3HAKOBOW CHCTEMBI B IPYTYIO C OMOPOW Ha
ITOPUTM M YTOYHSIFOIIIE BOIIPOCHI TIE1arora.

Co3maBath 101 pyKOBOJICTBOM Iiefiarora ¢ 00Cy>KACHHEM I1aHa paboThl MChMEHHBIE
U YCTHBIE COOOIICHHS Ha OCHOBE HH(OpPMAIMM W3 HECKOJBKUX HCTOYHUKOB
(GU3UIECKOTO CO/epIKaHuUs, MyOJIMYHO TPEICTABISATh PE3yJIbTAThl MPOCKTHOW WIIH
MCCIIEIOBATENBCKON JEATEIbHOCTH; TIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3Y4YECHHBIH
MOHSATHIHBIN anmapar u3y4aeMoro paszeia (pU3MKd ¥ CONPOBOXKAATh BHICTYILICHHE
Mpe3eHTaIrel ¢ y4€ToOM 0COOCHHOCTEHN ayIUTOPUU CBEPCTHUKOB.
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TEMATWYECKOE TIJIAHUPOBAHUE
7 KJIACC (68 u)

TemaTnueckuii 010K, TEMa

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUBI JEATEIBHOCTH
y4yamuxcs (Ha ypoBHE YUEOHBIX
JIEUCTBUM)

Paznien 1. ®usuka u €€ posiab B NO3HAHUU
oKpy»karoiero mupa (6 u)

®duznka — Hayka o npupoje (2 9)

dusuka — HayKa o npupoje. SABieHus
npupoabl. PU3NYECKUE ABICHUS:
MEXAHUYECKUE, TEILIOBBIE,
AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

BrlsiBiieHHE€ OCHOBHBIX Pa3inyuuii MpU
MTOMOIIIY TIeJIarora MeXy (GU3HIeCKIMU
U XUMUYECKUMU TIPEBPAILICHUSIMH.
Pacnio3naBanue u kiaccudukaius nocie
00CYXXJICHHSI C TIeTarOTOM TIPH TTOMOTIIN
HABOJISIINX BOIIPOCOB (PU3UYECKUX
SIBJICHHI: MEXaHUYECKHX, TETUIOBBIX,
DIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
Hab6nronenue u onrcanve GU3NIECKUX
SIBJICHUM Ha 0230BOM YpPOBHE.

duznyueckre BeIUYUHBI (2 1)

duznueckue BeanuuHbl. 3mepenue
dbuznyeckux BennunH. Ouznueckue
npudopsl. [lorpentHocTs U3MEpeHHil.
MexnyHapoHasi CHCTEMA €IUHUII.
JleMOoHCTpauumn: MEXaHUYECKHUE,
TETJIOBBIC, JJIEKTPUUECCKUE, MATHUTHBIE,
CBETOBBIC SBJICHUS; PU3NUECKUE
MPUOOPHI U TIPOLIEAYPa MPSAMBIX
M3MEPEHU aHAJIOTOBBIM M ITU(POBHIM
npubopoM. OpoHTaTbHBIC

OrnpeneneHue nMpyu NOMOIIM Tearora
IIEHBI ICJICHUS IITKAJIbI U3MEPHUTEIIHHOTO
npubopa. M3Mepenue mo oo6pasity noa
PYKOBOJICTBOM TI€Iarora JMHEHHBIX
pa3MepoB TeN U MPOMEKYTKOB BPEMCHH
¢ y4€TOM mnorpemHocren. M3mepenne no
oOpas3iry o1 pyKOBOJICTBOM ITeJjarora
00BEMA KUIAKOCTH M TBEPIOTO TEIIA.
N3mepenne mo oOpasiry moj
PYKOBOZICTBOM TI€arora TeMrepaTyphbl
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nabopaTtopHbie pabOThI: ONpPEICICHHUE
IIEHBI JICTICHUS U3MEPUTEIBLHOTO Mprudopa
(C UCIOJIb30BAHUEM TEXHOJIOTHYECKOM
KapThl SKCTIEPUMEHTA); U3MEPEHUE
00bEMa JKUIKOCTH U TBEPJOTO Tea;
ompeiesIeHHE pa3MepOB MaJIbIX TEll.

IIPU TOMOIITH KUKOCTHOTO TEPMOMETpa
U JlaT4YMKa TeMIeparypbl. Beimonnenue
HECJIOKHBIX TBOPUECKUX 3aJaHHI C
OIIOPOIi Ha alITOPUTM, MIPEIBAPUTEIHHO
pa3o0paHHBIN C IEAAroroM, o MOUCKY
CIOCOOOB U3MEPEHUSI HEKOTOPBIX
$u3NUIEeCKUX XapaKTepPUCTUK, HATIPHUMED,
pa3MepoB MajlbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX O0OBEKTOB,
OO0JIBIINX PACCTOSHUMN, MAJIBIX
MIPOMEKYTKOB BpeMeHH. OOCyKIeHne
npeJiaraéMbIx CriocoOoB.

EctecTBeHHO-Hay4YHBIN METO/ O3HAHUSA
(24)

Kak ¢usuka u qpyrue ecrecTBeHHbIE
HayKH U3y4aroT npuponay. EctecTBeHHo-
Hay4YHBIN METOJI MO3HAHUS: HAOIIOACHNE,
MOCTaHOBKA HAyYHOTO BOIPOCaA,
BBIJIBUKECHHUE TUIIOTE3, SKCIIEPUMEHT 110
MPOBEPKE TUIIOTE3, O0BICHEHUE
HaOr01aeMoro siBieHus. Onucanue
(bU3UYECKUX SIBJICHUN C TIOMOIIBIO
Mozeneit. [Ipeamer u meToasl PU3HKH.
JleMoHCTpanus: onpeaeacHue
MOTPEITHOCTH IKCIIEPUMEHTA.

BriaBukeHme THIIOTES IIOCIIC
MPEABAPUTEILHOTO 00CYKACHHUS C
MeJarorom, OObSICHSIONTUX MPOCTHIC
SIBJICHHSI, HATIPUMEP: TIOUYeMy
OCTAHABJIMBAETCS JBMKYIIIEECS IO
rOPU30HTATIBLHON MOBEPXHOCTH TEJIO;
IIOYEMY B KapKYyIO IOTOAY B CBETION
OJEXK/I€ MPOXJIAAHEH, YEM B TEMHOM.
Br10op crioco00B MpoBEepKU THUIOTE3 U3
MPEIOKCHHBIX TIEaroToM.
Hab6nronenue npeiyios)KeHHbBIX 1e1aroromM
HCCIIEIOBAaHUM 10 MPOBEPKE KaKOU-1100
TUIOTE3bI, HATPUMED: TaTbHOCTH MOJETA
apuKa, MyrneHHOro FTOPU30HTAIBHO,
TeM 0oJibIle, 9YeM OOJIbIIIe BHICOTA ITyCKa.
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[locTpoeHne COBMECTHO € MEIArOroM
MPOCTEHIIINX MoJieNiel (PU3NUeCKuX
SBJICHU (B BHJI€ PUCYHKOB WJIH CXEM),
HaIpuMep MaJICHUE NPEIMETA;
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETA.

Paznen 2. IlepBoHayaiibHbIE CBEJICHUS O
CTpPOCHUU BelecTBa (5 u)

Ctpoenue BemiecTBa (1 )

Crpoenue BelecTBa: aTOMbI U
MOJIEKYJIbI, X pa3Mepsbl. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE
BeulecTBa. @poHTanbHas 1abopaTopHas
paboTa: OlleHKa JuaMeTpa aToMa
METOJIOM PSAIOB (C UCTOIb30BAaHUEM

dboTorpaduii).

Habmronenue u mHTEpIIpeTaIys
COBMECTHO C II€IarOroM OITBITOB,
CBUJIETEJILCTBYIOLIUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BEIIECTBA!
OTIBITHI C PACTBOPEHUEM Pa3THIHBIX
BelecTB B Bojie. OlLIeHKA MPH TTOMOIIH
TEXHOJIOTHUYECKOM KapThl pa3MepoB
aTOMOB M MOJICKYJI C UCITOJIb30BaHUEM
dboTorpaduii, moJIydeHHBIX HA aTOMHOM
CHUJIOBOM MHUKpoOcKorie. OmnpeieneHme
IIOCJIe TIPEABAPUTEILHOTO OOCYKICHUS C
MeJIaroroM Pa3MepPOB MaIbIX TEJ.

JIBMKEHHE M B3aUMOJACHCTBUE YACTHUIL
BemlecTna (2 4)

JIBr>xeHue yactull Bemiectna. CBs3b
CKOPOCTH JIBMKEHUS YaCTHIL C
TeMIepatypoi. bpoyHOBCKOe IBUKEHMUE,
nubdysus. BzanmoselicTBre yacTuiy
BEIIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.
JeMoHcTpanuu: HabJIIoAeHUE
OpoyHOBCKOTO ABIKEeHUS. DpOoHTAIBHBIE

HaOmronenue u o0bsICHEHUE TIPU
MOMOIIH TeJjarora OpoyHOBCKOTO
JBOKCHUS U siBJICHUS AU Py3un.
[IpoBenenre u 0OBSICHEHUE C OMTOPOH Ha
ITOPUTM, TIPEABAPUTEIILHO
pa3o0paHHbIN ¢ MEaroroM, OMBITOB MO
HAOJFOICHUIO TETJIOBOTO PACIIHPEHUS
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nabopaTtopHbie pabOTHI: OMBITHI MO
HAOIIO/ICHUIO TETUIOBOTO PACIIIAPCHHSI
ra30B; OMBITHI IO OOHAPYKECHUIO
JEHCTBUS CHIT MOJICKYJIIPHOTO
PUTSDKEHUS.

ra3oB. [IpoBenenue n 0ObICHEHHE
OTIBITOB C OTIOPOM Ha alTOPHUTM,
peBapUTENHLHO Pa300paHHBIN C
MIearoroMm, 1Mo 0OHapy>KEHUIO CHJT
MOJICKYJISIPHOTO TIPUTSKCHHSI U
OTTAJIKHBAHUS.

ArperaTtHble cOCTOSTHUS BelecTBa (2 1)

ArperaTHbIE COCTOSIHHSI BEIIIECTBA:
CTpOEHHE Ta30B, )KUIKOCTEH U TBEPABIX
(KpuCTaITMYECKUX) Tel. B3anmocBs3b
MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI. JleMoHCTparys: HaOIroAeHNE

mudy3un.

Onurcanue noa pyKoBOJICTBOM Meaarora
(C UCTIOJIL30BAHUEM MTPOCTHIX MOJIETICH )
OCHOBHBIX Pa3JIMYMil B CTPOCHUU T'a30B,
KUIKOCTEH U TBEPABIX Tel. HauanbHbie
MPECTABICHUS O MAJION C)KUMAEMOCTH
KUIKOCTEH U TBEPJIBIX T, OOJBIION
CKUMaeMocTH ra3oB. OObsICHEHUE Ha
0a30BOM YpPOBHE I0J] KOHTPOJIEM
nejarora 0 coxpaneHuu (opMbl TBEPABIX
TeJl U TEKYYECTH >KUJIKOCTH.
HaGmonenune 3a onbITamu,
JIOKa3bIBAIOIINUMU, YTO B TBEPAOM
COCTOSIHUY BOJIbI YaCTHUIIbI HAXOSATCS B
CpeIHEM Jajiblie APYT OT Ipyra
(TUIOTHOCTH MEHBIIIE), YEM B KHUIKOM.
Y cTaHoBIIEHUE C OITIOPOM Ha
JTUJAKTUYECKUN MaTepua MPOCThIX
B3aMMOCBSI3€H MEXKTy 0COOCHHOCTIMHU
arperaTHbIX COCTOSIHUHM BOJbI U
CYILIECTBOBAHHEM BOJHBIX OPTaHU3MOB.
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Pazgen 3. JIBukeHue U B3aUMOJICHCTBUE
ten (21 u)

Mexanunueckoe ABKeHHE (3 9)

Mexanunueckoe nmxeHue. PaBHomepHoe
U HepaBHOMeEpHOE ABuxkeHue. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM
JBIO>KCHUU. Pacuér myTu U BpeMeHH
NBIKEHUA. JleMoHCTpanuu: HaOIoieHue
MEXaHUYECKOTO JBUKCHHUS Tela;
M3MEPEHUE CKOPOCTHU MPSMOIUHEUHOTO
nBIKeHUs. OpOHTABHBIC
nabopaTtopHble pabOThI: ONPEICTICHHUE
CKOPOCTH PaBHOMEPHOTI'O JIBHXKEHUS
(1rapuka B KUJIKOCTH, MOJIENIN
ANEKTPUYECKOT0 aBTOMOOMJIS U T.I1.);
ONpEeIeJICHHE CPEJIHEN CKOPOCTH
CKOJIb)KEHMsI OpyCKa WM IIapuKa o
HAKJIOHHOM IIOCKOCTH.

HccenenoBanne paBHOMEPHOTO JBUKECHUS
U OTIpeJIeICHUE €T0 MPU3HAKOB MOCIIe
MPEABAPUTEITLHOTO OOCYKICHHUS C
negarorom. Habmonenue
HEPaBHOMEPHOIO JIBUXKEHUS U
ONPEAEIECHUE €T0 OTINYNN OT
PABHOMEPHOTO IBUKEHUS MOCIIE
MPEABAPUTEILHOTO 00CYKICHHUS C
negaroromM. Pemenne THIOBBIX
pacy€THbIX 3a1a4 B |—2 aeiicTBus C
ONOpPOM Ha aNrOpPUTM, ITPEABAPUTEIIBHO
pa3o0paHHbIN COBMECTHO C MEAarorom,
Ha ONpeAeIICHUE TyTH, CKOPOCTH U
BPEMEHHU PAaBHOMEPHOTO JBUKCHUSI.
AHanu3 npy NOMOIIM Tiefarora
rpaduKOB 3aBUCUMOCTH ITyTH U
CKOPOCTHU OT BPEMEHH.

Wuepiusi, macca, IIIOTHOCTH (4 1)

SIBnenue uHepyu. 3aKOH HHEPIIUH.
B3aumoeiicTBue Ten Kak mpuirHa
W3MEHEHHUSI CKOPOCTH JIBUKCHUS TEJI.
Macca kak mepa HTHEPTHOCTH Teia.
II;moTHOCTE BeniecTBa. CBA3E INIOTHOCTHA
C KOJIMYECTBOM MOJIEKYJ B €JUHULIC
o0béMa BerecTBa. JleMoHcTpauu:
HAOJTIOICHHE SIBJICHUS MHEPIINH;

OOBsicHEHUE TIPU TIOMOIIIH
TEXHOJIOTUYECKOHN KapThl M IIeJarora u
MIPOTHO3UPOBAHUE SIBJICHUH,
00yCJIOBJICHHBIX MHEPIIMEH, HAaTTpUMED:
YTO MPOUCXOAUT MPU TOPMOKEHUU UITH
PE3KOM MaHEBPE aBTOMOOWIIS, IIOYEMY
HEBO3MOXHO MI'HOBEHHO ITPEKPATUTH
JIBUKEHHE HA BEJIOCUIIEIC NI CaMOKaTe
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HaOJIOICHUE H3MEHEHHUS CKOPOCTH TPHU
B3aMMO/ICHCTBUH TEJI; CPAaBHEHHUE Mace
0 B3aMMOJIEHUCTBHUIO TEII.

u T.1. HaGmronenue u 6a30BbIi aHATU3
OMBITOB MOJT PYKOBOACTBOM I1€/1arora,
JIEMOHCTPUPYIOIIUX U3MEHECHHE
CKOPOCTH JABWKEHHS TEJA B PE3YJIbTATE
JICUCTBUS HA HETO APYrux Tell. Pemenue
TUTIOBBIX PAaCYETHHIX 3a7a4 B 1—2
JIEUCTBUSI C OIIOPOM Ha aJICOPUTM,
MpeBAPUTEILHO Pa300paHHbII
COBMECTHO C I€Iarorom, Ha
OTpeJIeIeHHe MacChl Tela, ero 00bEMa u
mioTHocTH. Habmoaenue u 6a3oBblii
aHaJIu3 OIBITOB O] PYKOBOJICTBOM
nearora, 1IEMOHCTPUPYIOITUX
3aBUCUMOCTh U3MEHEHUSI CKOPOCTH TeJa
OT €ro Macchl IIPU B3aUMOJECHCTBHUU TEI.
N3mepeHne Maccel Tena pa3InyHbIMU
cnocobamu. OnpeeneHue COBMECTHO C
ME€JJaroroM IJIOTHOCTH TeJia B Pe3yJibTaTe
U3MEPEHHUsI €ro Macchl U 00BbEMA.

Cuna. Bunsl cun (14 q)

Cuia kaKk XapakTepucTuka
B3auMoJercTBus Tea. Cuila ynpyroctu u
3aKkoH I'yka. I3mepenue cuisbl ¢
IIOMOLIBIO TMHAMOMETpA. SIBIIeHHE
TATOTEHHUs U cuiia TshkecTu. Crita
TSKECTU Ha JAPYTHX IutaHeTax. Bec rena.
HeBecomocTts. CnoxkeHue cuil,
HAIIPaBJICHHBIX 110 OJHOW MPSMOU.

N3yuenne COBMECTHO C TIeIarorom
B3aUMOJCHUCTBUS KaK IPUYUHBI
W3MEHECHUS CKOPOCTH Te€JIa UJIU €TO
nedopmanmu. Onrcanne Ha HAYATBHOM
YPOBHE PEAIbHBIX CUTyalUH
B3aMMOJICUCTBHS TSJI C IOMOIIIBIO
MO/IeJIeH, B KOTOPBIX BBOJMUTCS MOHSITHE
1 n300pakeHue cuibl. M3ydenue mon
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PaBHonelicTByromas cui. Cuia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE TOKOS.
Tpenue B npUpoe U TEXHUKE.
JIeMOHCTpaLyu: CI0KEHUE CHII,
HAIPaBJIEHHBIX [0 OJHOM MPSIMON;
JEMOHCTPALIMS CHIIbI YIPYTOCTH Ha
pas3nnyHbIX MaTtepuanax. OpoHTanbHbIE
nabopaTtopHble pabOThI: ONpEICTICHHUE
IJIOTHOCTH TBEPJOTO TENA; OIbITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh
pacTsoxeHus (neopManun) NPy UHbI OT
IPWIOKEHHOM CHJIBI; OIIBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI
TPEHUsI CKOJIBKEHUS OT Beca TeJla U
XapaKkTepa CONPHUKACAIOIIUXCS
ITOBEPXHOCTEMN.

PYKOBOJICTBOM I1€/1arora CUJibl
YIOPYTOCTH, 3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT YJIJTMHEHUS] PE3UHOBOTO
HIHYpa WIH MPY>KUHBI (C TOCTPOSCHUEM
rpaduka). AHaIU3 ¢ ONIOPOI Ha
JATAKTHYECKUI MaTepuai noja
KOHTPOJIEM TEarora MpakTUYeCKUX
CUTYyaluid, B KOTOPBIX MPOSBIISIETCS
JEUCTBUE CUJIBI YIIPYTOCTH (YIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa u Ap.).
AHanu3 ¢ onopou Ha AUJAKTUYECKUN
MaTtepuall oj KOHTPOJIEM Meaarora
CUTYyalluid, CBSI3aHHBIX C SBJICHUEM
TsaroreHus. [lonumanue ¢ onopou Ha
CXEMBbI IIPH MOMOIILIHU [1e1arora
OpOUTANILHOTO JIBUKEHUS TIJIAHET C
WCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U
3aKoHa nHepuuu. MzMepeHne Beca Tena ¢
oMoIIbI0 TuHamomeTpa. O60CHOBaHUE
ATOTO COCc00a U3MEPEHUS TIOCTIe
MOBTOpeHUs ¢ nenarorom. Habmoaenue
sBJICHHs] HeBecomocTu. Habmronenue 3a
AKCIEPUMEHTAIIbHBIM MTOTyYECHHEM
MpaBUJIa CIOKEHUS CUJI, HAITPABJICHHBIX
BJI0JIb OJIHOU npsAMoii. OnpenesieHue npu
MTOMOIIH TIeJ[arora BeJIMYUHbI
paBHOJIEMCTBYIOMIEN cuil. I3yuenue noxg
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PYKOBOJICTBOM I1€Jarora CHJIbl TPEHHUS
CKOJIbYKEHHS M CUJIbI TPEHUSI MIOKOSI.
Hccnenosanue ¢ onopou Ha
TEXHOJIOTUYECKYIO KapTy 3aBUCUMOCTH
CUJIBI TPEHHUSI OT BECA TEJa U CBOMCTB
TPYLIMXCS MOBEPXHOCTEN. ba3oBbii
aHaJu3 C OMOPOU Ha TUIAKTUYECKUI
MaTtepual Moj KOHTPOJIEM Mearora
MPaKTUYECKUX CUTYALH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCITIOJIB3YIOTCSl CIOCOOBI €€ YMEHbIIEHUS
WM YBeNWYeHUs (KaTaHUe Ha JIbDKax,
KOHBKaX, TOPMOXXEHUE aBTOMOOUJIA,
UCII0JIb30BAaHUE TOIIIUITHUKOB,
IUTaBaHUE BOAHBIX )KUBOTHBIX U JIp.).
Pelmenne TUNOBBIX PaCUETHBIX 3a/1a4 B
1—2 neicTBuUs C OMOPOIA HA AJITOPUTM,
MPEABAPUTEIHHO pa300paHHBIM
COBMECTHO C I€JJarorom, ¢
UCIIOJIb30BaHuEM (opMyJ AJisl pacuéra
CWJIBI TSKECTH, CHJIbI YIIPYTOCTH, CHIIbI
TPEHUSI.

Paznen 4. JlaBinenue TBEPABIX TeIl,
KUAKOCTEH 1 ra3oB (21 )

Hanenue. [lepenava naBieHus
TBEPABIMU TEJIAMU, KUJIKOCTIMHU U
razami (3 u)

Hasnenue. CriocoObl yMEHBIIEHUS U
yBEIIMUEHUs aBjeHus. JlaBiieHue rasa.
3aBHCHUMOCTb JIaBJI€HUA r'a3a OT 00bEMa,

AHanu3 1 00bSICHEHHE C OTIOPOH Ha
JUIAKTAYECKUN MaTeprual Mo
KOHTPOJIEM II€JIarora ONbITOB U
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temriepatypsbl. [lepenada naBieHus
TBEPABIMH TEJIAMU, YKHIKOCTSIMH H
razamu. 3axkoH Ilackans.
[TreBMaTHUECKHE MAITUHEI.
JIeMOHCTpaluK: 3aBUCHMOCTD JaBICHUS
rasa OT TeMIlepaTyphl; epenada
JABJICHUS KUIKOCTBIO U Ta30M.

MPAKTUYECKUX CUTYAIHNH, B KOTOPBIX
MPOSIBIISIETCS CUJIA JTABJICHUS.
O0ocHOBaHKE € ONOPOIl HA
TEXHOJIOTUYECKYIO KapTy MPHU OMOITU
nejarora crioco00B yMEHbILICHUS U
yBeln4yeHus naBieHus. 3yuenue nosu
PYKOBOJICTBOM I1€J]arora 3aBUCUMOCTH
JIaBJIEHUs ra3a OT 00bEMa U
temneparypsl. M3ydenune oz
PYKOBOJICTBOM I€JJarora 0COOEHHOCTEM
nepeaaun JaBjacHUs TBEPABIMU TEIaMH,
KUAKOCTAIMU U Tazamu. OO0CHOBaHKE
PE3YyIABTATOB OINBITOB OCOOCHHOCTSIMU
CTPOEHUS BEIIECTBA B TBEPIOM, JKUIKOM
¥ Ta3000pa3HOM COCTOSIHUSIX
MPEIIOKCHHBIMA (DOPMYITUPOBKAMH.
Hab6nronenue 3a skcriepuMeHTaIbHbIM
JI0Ka3aTelbcTBOM 3aKkoHa [lackars.
Pemenne THTIOBBIX pacuéTHBIX 3a/1a4 B
1—2 neicTBuUs ¢ OMOPOIi HA AJITOPUTM,
MpeBapUTEILHO Pa300paHHbII
COBMECTHO C I1€JIaroroM, Ha pacyeT
JIABJICHUS TBEPAOTO TEJIA.

HaBnenue xxunkoctu (5 u)

3aBHUCUMOCTD JaBJICHUA XXUIAKOCTH OT

riyOuHbl. ['uapocraTnueckuii mapaaokc.

Coobmiaroiuecst COCy/Ibl.
['unpaBnuyecKkre MEXaHU3MBI.

HccnenoBanue ¢ onopoi Ha
TEXHOJIOTUYECKYIO KapTy MO
PYKOBOJICTBOM MEAArora 3aBUCUMOCTH
JABJICHUS KUJAKOCTH OT TITyOHHBI
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JleMoHCTpamuu: coOOIIarOIIreCs
COCY/IbI; TUPABINYCCKUH TIpecc.

MOTPYKEHUS U TNIOTHOCTHU KUJKOCTH.
HaoOmronenne n HadanpHOE IOHUMAHUE
TUAPOCTATUYECKOTO MapaioKkca Ha
ocHoBe 3akoHa [lackans. U3yuenue
COBMECTHO C IEIaroroM COOOIIAOIIUXCS
cocyioB. PenieHue TUTIOBBIX pacUETHBIX
3aga4 B 1—2 neicTBUs ¢ ONOPOI Ha
aJTOPUTM, MIPEABAPUTEIHLHO
pa3o0paHHbI COBMECTHO C ME1arorom,
Ha pacué€T AaBJICHUS KUJIKOCTH.
HaOmnronenue 3a 00bsICHEHHEM IPUHITUTIA
JICUCTBUS THAPABINYECKOTO Ipecca.
AHanu3 1 00bSICHEHUE C OMOPOM Ha
JTATAKTUYECKUI MaTepuai noj
KOHTPOJIEM TIe/larora MpakTHYECKUX
CUTYyalui, JEMOHCTPUPYIOITUX
MPOSIBJIICHUE JTABJICHUS KUJIKOCTH U
3akoHa Ilackasns, HampuMep MpoLEeccoB B
OpraHu3Me MpH IITyOOKOBOHOM
HBIPSIHUH.

AtmocdepHoe naBieHue (6 1)

AtMocdepa 3emiid 1 aTMOCchepHOE
nasiienue. [IpuarHbI cymecTBOBaHUS
BO3YITHOW 000710ukH 3eMiu. OmbIT
Toppuuemu. M3mepenue atmochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 17151 UI3MEPEHUs aTMOCPEPHOTO

HaOmronenue 3a skCiepuMeHTaIbHBIM
oOHapy>KeHHeM aTMOC(hHEepHOTO
naBieHus. AHamn3 1 OOBICHEHHE C
OIIOPOM Ha JUIAKTUYECKAN MaTEpUAIL
1O/ KOHTPOJIEM TIeIarora OmnbITOB U
MPAKTUYCCKUX CUTYAIIMHA, CBSI3aHHBIX C
JerCcTBUEM aTMOC(HEPHOTO JTaBJICHHUSI.
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naBieHus. JleMoHCTpauusi: MpOsIBICHUE
JeicTBUS aTMOC(HEPHOTO JaBJICHHUS.

HaOnronenue 3a 00bsicHEHHEM
CYILIECTBOBaHMS aTMoc(epbl Ha 3emiie U
HEKOTOPBIX IJIAHETAX UJTU €€ OTCYTCTBUS
Ha Apyrux raHetax u Jlyne. bazoBoe
MOHUMaHUE MPUYMH U3MEHEHUS
MJIOTHOCTH aTMOC(EPHI C BEICOTON U
3aBUCUMOCTH aTMOC(EpHOTO JaBiIeHUS
OT BBICOTHI. Perenne THIOBBIX
pacu€THBIX 3a7a4 B 1—2 nercTBUs C
OTIOPOM Ha aJTOPUTM, MPEBAPUTEITHHO
pa3o0paHHbIN COBMECTHO C MEIarorom,
Ha pacu€T aTMOCHEpPHOTO IaBJICHUS.
N3yuenue noj pyKoBOJCTBOM Ie/1arora
yCTpoOiCTBa GapomeTpa-aHEepoUIa.

JlericTBUE )KUJKOCTH U Ta3a Ha
MOrpyEHHOE B HUX TeJo (7 4)

JlericTBUE )XKUJIKOCTH U T'a3a Ha
IIOrPY’KEHHOE B HUX TEJIO.
BriTankuBarornias (apxumeoBa) cuia.
3akoH Apxumena. [ImaBanue Te.
Bo3znyxonnasanue. /leMoHCcTpauuu:
3aBUCHUMOCTH BBITAJIKHABAIOIIECH CHIIBI OT
00bEMa MorpyKEHHOM YacTH Tejla U
MJIOTHOCTH JKUJIKOCTH; PABEHCTBO
BBITUIKUBAIOIIEN CHIIBI BECY
BBITECHEHHOM JKUJIKOCTH; YCIIOBUE
MJIaBaHUS TEJ: TJIaBAHHUE WIIH
MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHHUSI TUIOTHOCTEN Tela 1

Hab6nronenue 3a skcriepuMeHTaIbHbIM
OoOHapyXEHUEM JICUCTBUS KUJIKOCTH U
ra3a Ha orpy>kK€HHoOe B HUX TEJIO.
Ornpenenenue ¢ Onopou Ha
TEXHOJIOTUYECKYIO KapTy
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH
HA TEJO0, IMOTPYKEHHOE B KUJIKOCTD.
Hab6nronenue 3a mpoBeieHUeM U
00CY>XJIEHHE COBMECTHO C TIEIaroroM
OTBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTD BBITAJIKUBAIOLIECH CHUJIbI,
JICUCTBYIOIIEN HA TEJIO B KUIKOCTH, OT
00BEMa MOTPYKEHHON B KUIKOCTH YaCTH
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*)uakoctu. DpoHTanbHbIE 1a00paTOPHBIC
paboThI: UCCIIEI0BaHUE 3aBUCUMOCTH
BEca TeJla B BOJIE OT 00bEMa
MOTPYKEHHOU B KUAKOCTh YAaCTH TEJIA;
OIPEJICIICHUE BHITATKUBAIOIIECH CUIIBI,
JEUCTBYIOLIEN HA TEJIO, NOTPYKEHHOE B
KUJIKOCTh; IPOBEPKA HE3ABUCUMOCTHU
BBITUIKABAIONIEN CHIIBI, JEUCTBYIOIIEH
Ha TEJIO B )KUIKOCTH, OT MacChl TEJIA;
OIIBITHI, IEMOHCTPUPYIOLIME
3aBUCUMOCTb BBITAJIKUBAIOIICH CUJIBI OT
00BbEMa MOTpyKEHHON YaCTH TeJla U OT
TIOTHOCTH JKUAKOCTH; KOHCTPYUPOBAHHUE
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHU
U ONpELIETICHUE €€ IPy30I10AbEMHOCTH.

TE€JIa ¥ OT IUIOTHOCTH KUJKOCTH.
HccnenoBanue noa pyKoBOJCTBOM
II€J1arora 3aBUCUMOCTH BeCa TeJIa B BOJIE
0T 00BEMA MOTPYKEHHOU B )KUIKOCTh
4yacTu Tena. Pemenne TUmoBbIX
pacu€THbIX 3a7a4 B |—2 aeiicTBuUs C
OMOpOM Ha aNTrOPUTM, ITPEABAPUTEILHO
pa3o0paHHbI COBMECTHO C ME€Iarorom,
Ha IPUMEHEHUE 3aKOHa ApxuMena u
YCJIOBUS IIJIABAHUS TEJ.
KonctpyupoBanue mpu nmoMouu
MeJlarora apeoMeTpa Ui
KOHCTPYHUPOBAHHUE JIOAKU U ONIPEICICHUE
€€ rpy30N0AbEMHOCTH.

Pazpnen 5. PaboTta 1 MOIIHOCTE. DHEPTHUs
(12 9)

PaboTa u moutHOCTb (3 4)

Mexanuueckasi pabota. MOIIHOCTS.

HaOmnronenue 3a skCiepuMeHTAIbHBIM
OTIpe/ICICHHEM MEXaHUYECKOW pabOThI
CHUJIbI TSDKECTH TIPH TMaJICHUU TeJla U
CHUJIbI TPEHUS TIPY PABHOMEPHOM
MepEeMEIICHUH Tejla 10 TOPU30HTAITBLHON
noBepxHocTH. Habmronenue 3a
JIEMOHCTpPALMEN pacy€Ta MOIHOCTH,
pPa3BUBAEMOI TIPHU MOBEME 110 JICCTHUIIE.
Peurenue TMIIOBBIX pacu€THBIX 3a7a4 B
1—2 peiicTBUs ¢ ONOPON HA AJITOPUTM,
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MpEABAPUTEILHO pa300paHHBIM
COBMECTHO C II€JaroroM, Ha pacuér
MEXaHUYECKOM pabOThl U MOIIHOCTH.

[TpocTeiec MexaHU3MBI (5 )

[IpocThie MEXaHU3MBI: pbIyar, 0JIOK,
HAKJIOHHAsI TWIOCKOCTh. [IpaBuio
paBHOBecus poiuara. [I[pumenenue
npaBujia paBHOBECHS pblyara K OJ0KYy.
«3omotoe npaBuio» Mmexanuku. KII1/]
MPOCTHIX MeXaHu3MOB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.
JleMoHcTpanus: IpuMepbl IPOCTHIX
MeXaHU3MOB. OpOHTAIbHBIE
nabopaTtopHbie pabOThI: ONpEICICHHUE
pabOTHI CUJIBI TPEHUS TP PABHOMEPHOM
JBH>)KECHUU Te€JIa IO TOPU30HTAIbHON
MOBEPXHOCTH; UCCIIEIOBAHNUE YCIOBHIA
paBHOBecus pbryara; usmepenue KII1/]
HAKJIOHHOM IJTIOCKOCTH (3JIEKTPOHHAs
JIEMOHCTpALIHS).

HadanbHO€ MOHUMaHUE BBIUTPHIIIA B
CHUJIE IPOCTHIX MEXAHU3MOB Ha MPUMEPE
pbluara, moABUKHOTO U HEMOIBUKHOTO
0JI0KOB, HAKJIOHHOM IIJIOCKOCTH.
HccneqoBanne COBMECTHO C II€aroroM
YCJIOBUSI PAaBHOBECHS phlUara.
OO6HapyxeHue 101 pyKOBOJICTBOM
re1arora ¢ Oropou Ha JUIAKTUYECKHUI
MaTepHuaj CBOMCTB MPOCTHIX MEXAHU3MOB
B Pa3JIMUYHBIX HUHCTPYMEHTAX U
MIPUCIIOCOOJICHUSX, UCTIOJIB3YEMBIX B
OBITY U TEXHHUKE, a TAKXKE B KUBBIX
opranuzMax. HaGmtoneHue 3a
AKCIIEPUMEHTAJIBHBIM JOKa3aTEJIbCTBOM
paBeHCTBa padOT NMPU NPUMEHEHU U
MPOCTBIX MEXaHU3MOB. OnpeaeneHme
1oJ1 pykoBoicTBOM miemarora KIT/]
HaKJIOHHOM MJIOCKOCTH. PenieHue
THUIIOBBIX PacUYETHBIX 3a71a4 B 1—2
JIEVCTBHS C OITIOPOM HA aJITOPUTM,
MpeBApUTEIILHO Pa300paHHbIN
COBMECTHO C earoroM, Ha MPUMEHEHHNE
MpaBUJia paBHOBECHS phluara u Ha
pacuér KIIJI.
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Mexannueckas sueprus (4 4)

Mexannueckas sHeprus. Kunernueckas
Y TIOTEHUIUAJIbHAS DHEPTHSL.
[IpeBpamienre oqHOTO BUAA
MEXaHUYECKOM SJHEPTUH B APYTOi. 3aKOH
COXpPaHEHUS YHEPTHHU B MEXAHHUKE.
®ponrtanpHas 1abopaTopHas padbora:
M3YUYEHHE 3aKOHA COXPAHEHUS
MEXaHUYECKOI SHEPrUH (3JIEKTPOHHAS
JIEMOHCTpALIHS).

HabGnronenue 3a skcriepuMeHTaIbHbIM
ONpEICICHNEM U3MEHEHNUS
KMHETUYECKOW U MTOTEHIIMAIBbHOU
SHEPIuM Teja NPU €r0 CKaThIBAHUU I10
HaKJIOHHOW INIOCKOCTH.
DopMyIMPOBAHUE COBMECTHO C
MIEJaroroM Ha OCHOBE HUCCIIEIOBAHUS
3aKOHA COXPAHEHUSI MEXaHUYECKOU
sHepruu. [IpeacTaBnenue npu nmoMoum
MeJlarora rpaHull IPUMEHUMOCTH 3aKOHA
COXpaHEHUS YHEPTUH. PereHre TUmoBbIX
pacu€THBIX 3a7a4 B 1—2 AeHCTBUS C
OIIOPOM Ha aJNrOpUTM, IPEABAPUTEIIHEHO
pa3o0paHHbIN COBMECTHO C MEIarorom, ¢
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS
SHEPIUHu.

PesepBHoe Bpemst (3 4)

8 KJIACC (68 u)

TemaTnueckuit 00K, TEMa

OCHOBHOE COJIEpKAHUE

OcHOBHBIE BUIbI ACSTEIBHOCTH
yyamuxcs (Ha ypoBHE Y4EOHBIX
JIEWCTBUI)

CrpoeHnue u cBoiicTBa BemiecTBa (7 1)

OCHOBHBIE MOJI0KEHUS MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUU CTPOCHUS
BelecTsa. Macca u pa3Mepsl aTOMOB U
MOJIEKYJI. ONBITBI, TOATBEPKAAOLIIE

HabGnrogenue v uuTeprpeTaius
COBMECTHO C II€JJaroroM OITBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOSHUH BEIIECTBA:
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OCHOBHBIE TOJIOKEHHUS MOJICKYJIIPHO-
KMHETUYECKOU Teopun. Monenu
TBEPOTr0, )KUJKOIO U ra3000pa3HOro
cocTosiHui BemlecTBa. Kpucramnmueckue
u amopdubie Tena. OObsICHEHHE CBOWCTB
ra3oB, JKUJIKOCTEH U TBEPBIX TET Ha
OCHOBE IOJIOKEHUN MOJIEKYJISPHO-
KUHETHYeCKOU Teopun. CMayuBaHuE U
KalWJUISIpHBIC SBJICHUS. TermoBoe
paclpeHue u cxkarue. [J[eMoHcTpanuu:
Ha0J0/IeHre OPOYHOBCKOTO IBUKEHUS,
HaOmoaeHue nuddys3uu; HaOIOACHNE
SBJICHUN CMAuMBaHUS U KaWJUTSIPHBIX
SIBJICHUH; HAOJIFOJICHUE TEIJIOBOTO
paclIMpeHus Tell; U3MEHEHUE AaBJICHUS
rasa rnpu U3MEHEeHHH 00bEMa U
HarpeBaHUM WIH OXJIXKICHUU.
®poHTanbHbIE Ta00paTOPHBIE PAOOTHI:
OTIBITHI TTO OOHAPYKEHUIO ACHUCTBUS CUIT
MOJIEKYJIIPHOTO TPUTSKEHUS! (MU
AJICKTPOHHAS IEMOHCTPAILINS ); OTBITHI O
BBIPAIIUBAHUIO KPUCTAJLIOB MOBAPEHHOM
COJIM WJIA Caxapa; OMBITHI 10
HaOJII0JICHUIO TEIJIOBOTO PACIITUPEHUS
ra3oB, JKUJIKOCTEN U TBEPABIX TEI;
OIpeJiesieHHe JIaBJICHUs BO3/1yXa B
OaJIJIOHE LITPUIIA; OTBITHI,

OTBITHI C PACTBOPEHUEM PA3TUUHBIX
BEILIECTB B BOJIE. Pelienne THmoBbIX
pacu€THBIX 3a71a4 B 1—2 nercTBus C
OTOPOM Ha aNrOpPUTM, IPEIBAPUTEIIHHO
pa300paHHbBI COBMECTHO C MEarorom,
10 OLICHUBAHUIO KOJIMYECTBA ATOMOB WJIH
MOJIEKYJI B eJuHUIIe 00bEMa BEIIeCTBA.
[IpencraBienue npu NOMOIIH eIarora
OpOYHOBCKOTO JBUKEHHUSI, IBJICHUS
nudPy3un ¥ pa3Iuuuil MeXay HUMU Ha
OCHOBE TIOJIOKEHUI MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUU CTPOECHUS
BemiecTBa. OOBSICHEHHUE PU MTOMOIIU
rearora ¢ Oropou Ha JUIAKTUYECKHUI
MaTepuall OCHOBHBIX Pa3IN4Mil B
CTPOCHUU Ta30B, KUIKOCTEH U TBEPABIX
TE€JI C UCTIOIb30BAaHUEM IOJI0KEHUIN
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH
cTpoeHus BemecTBa. [IpoBenenue moy
PYKOBOJICTBOM I1€/1arora OIbITOB 10
BBIPAIMBAHUIO KPUCTAJJIOB MOBAPEHHOM
conu uim caxapa. [Iposenenue
COBMECTHO C T€JIarOrOM M 00BsICHEHNE
13 MPEJIOKEHHOTO TIePEYHs BHIBOJIOB
OMBITOB, IEMOHCTPUPYIOLIUX
KaNUJUISIPHBIC SBJICHUS U SBJICHUE
cmaunBaHusa. OObsICHEHUE C OMOPO Ha
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JIEMOHCTPHUPYIOIINE 3aBUCMOCTb
JIaBJICHUS BO3lyXa OT ero 00bEMa u
HarpeBaHus WIN OXJIAKICHUS; MPOBEpKa
TUIIOTE3bI JINHEHHOHN 3aBUCUMOCTH
JUTMHBI CTOJIOMKA )KUKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT
TEMIIepaTyphbI.

TEXHOJIOTUYECKYIO KapTy IO
PYKOBOJICTBOM II€Jlarora poJiv
KaWJUISIPHBIX SIBJICHUH 1JIs
MOCTYIUICHUS BOJIbI B OPTraHU3M
pactenuii. HabntoeHue onbITOB MO
HAOJFOICHUIO TETIJIOBOTO PACIIHPEHUS
ra3oB, JKUIKOCTEU U TBEPIBIX TEIL.
OOBbsicHEHHUE C OITOPOM Ha
TEXHOJIOTUYECKYIO KapTy MO/
PYKOBOJICTBOM II€Iarora COXpaHeHus
00bEMa TBEPABIX TEJ, TEKYYECTH
KHUJIKOCTH (B TOM YHCIIC PA3HUIILI B
TEKY4ECTH JJIsSl pa3HbIX KUJKOCTEH),
naBJieHus raza. HaOmroaenue 3a
MIPOBEJICHUEM OIIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
JIaBJICHHS BO3/IyXa OT ero 00bEéMa 1
HarpeBaHus WM OXJIAKICHUS, U UX
0O0BSICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYEHHUS. AHAIN3 NPU
MOMOIUIM MEAArora ¢ Onopou Ha
JTUTAKTUYECKUI MaTepHrail NPaKTUIECKUX
CUTYyalluH, CBSI3aHHBIX CO CBOWCTBAMU
ra3oB, JXUIKOCTEU U TBEPABIX TEIL.

Paznen 6. TernoBele siBiieHus (28 )

TeruoBbie npoueccol (21 )

Temneparypa. CBsi3b TEMIIEpaTyphl CO
CKOPOCTBIO TEIIOBOTO ABUKEHUS

O6o0cHOBaHKE 1O OJATOTOBJIEHHOMY
JITOPUTMY COBMECTHO C MEIaroroM

50




yactull. Buyrpennsis sueprusi. CnocoObl
M3MEHEHHS] BHYTPEHHEN SHEPTUU:
TeIIonepeaya U COBEPIICHUE padOTHI.
Buasl Teronepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIHS,
n3nydeHue. KoimmuecTBo TemnoTsl.

VY nenbHas TEMIOEMKOCTD BEILIECTBA.
TenmooOMeH U TEMIOBOE paBHOBECHUE.
VYpaBHeHUE TEMIOBOTO OajaHca.
[InaBieHre U OTBEPICBAHUE
KPUCTATMYECKUX BEIIECTB. Y IeTbHasI
TeruioTa riaasieHus. [lapoobpasoBanue u
konaeHcanus. Mcnapenune. Kunenue.

VY nenpHas TemioTa napooOpa3oBaHuUs.
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS OT
aTMoc(depHOro naBieHus. BiaxxHOCTh
BO3/yXa. DHEpPrus TOIJIMBA. Y IeJIbHAs
TeryioTa cropanus. [IpuHIUIB paboThI
terioBbIx apurareneit. K11 temmoBoro
JnBUrarens. TerioBble JBUTaTeNu U
3aIKTa OKpYKarIieh cpeapl. 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU B
TEIUIOBBIX Mpolieccax. [eMoHcTpanmu:
MpaBUJia U3MEPEHUS TeMIIEPaTypPhl; BUJIbI
TeIUIoNnepeaadn; OXJIaxaeHue Mpu
COBEpIIICHUHN PabOThI; HArpEBaHUE NIPU
COBEPILIEHUU PabOThl BHEIIIHUMHU

MPaBUII U3MEPEHUS TeMIIEPaTyphI.
CpaBHeHHE pa3IMYHBIX CIOCOOOB
M3MEPEHUS U LKA TeMIEepaTyphl.
Hab6nronenue 3a mpoBeieHHEM OIIBITOB,
JEMOHCTPUPYIOLINX U3MEHEHHE
BHYTPEHHEU HEPruu Tela B pe3yJibTare
TEeIIoNnepeayl U padoThl BHEITHUX CHJL.
HaOmnronenue 3a mpoBeICHUEM OIBITOB,
00CyXIeHHE MPAKTUYECKUX CUTYaLIHUM,
JIEMOHCTPUPYIOLIUX PA3JINYHbIE BUJIbI
TEIIONEepENaun: TEIIONPOBOAHOCTD,
KOHBEKIINIO, n3inyueHue. MccnenoBanue
C OMOPOM HA TEXHOJIOTHYECKYIO KapTy
MO/ pyKOBOJICTBOM TI€Jlarora siBJeHUs
TEIMJI000MeHa TIPU CMEIIMBAHUH
XOJIOJTHOW U TOPAYEHN BOJBI.
Hab6nronenue yctaHOBIEHUS TEIIIOBOTO
PaBHOBECHS MEXIY rOpPSYEH U XOJIOJHOU
Bosior. OnpeaeneHne npu NoMOIIU
Mearora KoJInuecTBa TeIIOTHI,
MOJIYYEHHOTO BOJIOM MPHU TEMI00OMEHE C
HarpeThiM METAJUTMYECKUM [UIUHAPOM.
Omnpenenenve no Tabauue yaenbHON
TEIJIOEMKOCTH BemlecTBa. Penienue
TUTIOBBIX PACYETHBIX 3a7a4 B 1—2
JIEUCTBHS C OIIOPOM HA aJIrOPUTM,
MpeABaAPUTENLHO pa300paHHbBIM
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CUJIaMU; CPaBHEHUE TEIIIOEMKOCTEH
Pa3IMYHBIX BEILECTB; HAOIIOICHUE
KUIICHUS; HAOIIOCHHUE TTIOCTOSHCTBA
TEeMIIepaTyphl NPHU MJIABJICHUU; MOJIEIIN
TEIJIOBBIX ABUTaTesield. OpoHTaIbHBIC
nabopatopHbie pabOThI: HAOIIOICHHE
M3MEHEHUS] BHYTPEHHEW SHEPTUM Teja B
pe3yabpTare Terionepeayu u paboThl
BHEIITHUX CHJT; UCCIICAOBAHUE SIBJICHUS
TEIJI000MEHa IIPU CMEIIMBAHUH
XOJIOJTHOUW U TOPAYEHN BOJBI;
OTIpeJICICHUE KOJIUYECTBA TEIIOTHI,
MOJIy4Y€HHOTO BOJIOM MPHU TEMII0O0OMEHE C
HarpeThIM METAJUTMYECKUM IHJTHHIPOM;
ONpeIeJICHHE YIEIbHON TEIIOEMKOCTH
BEIIIECTBA; UCCIIeIOBaHKE Mpoliecca
UCTIApEHUST; OTIpeIeTICHUE
OTHOCUTEJIHHOM BJIAYKHOCTH BO3/yXa;
ONPEAECICHUE YICTIbHOMN TEIIOTHI
TUUTaBJICHUS JIbJIA.

COBMECTHO C I€/IaroromM, CBsI3aHHBIX C
BBIYHMCIICHUEM KOJIMYECTBA TEIIOTHI U
TEIUIOEMKOCTH IIPU TETIOOOMEHE.
AHanu3 npy NOMOIIM Nefarora
CUTYaIMI MPaKTHYECKOTO
WCITOJIb30BAHUS TEIIJIOBBIX CBOMCTB
BEIL[ECTB U MaTE€pHaJIOB, HAIIPUMED B
LEJSAX SHEPTOCOEPEIKEHUS
TETUIOU30JIALINS, YJHEProcOeperaroime
KPBIIIH, TEPMOAKKYMYJISITOPBI U T.J.
HaOmnronenue siBfieHui ucnapeHus u
KoHJeHcanuu. HaGmonenue 3a
MCCIIEIOBAHUEM TIpoliecca UCTIapeHus
pa3IMUHBIX XUAKOCTENH. OOBICHEHUE IO
QITOPUTMY COBMECTHO C T€IaroromM
SIBJICHWI UCTIAPEHUS U KOHJECHCAIIUY Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUSI.
Hab0mronenne u o0bsICHEHUE TIporiecca
KHUTICHHS, B TOM YHUCJI€ 3aBUCHUMOCTH
TEeMIIepaTyphbl KATICHUS OT JIaBJICHHUS.
Onpenenenue no TadnuIle
OTHOCUTEIHLHOU BJIIAYKHOCTH BO3/yXa.
HabOmronenue nporecca rraBiacHus
KPUCTAUTMYECKOTO BEIlleCTBA, HAITPUMEP
apaa. CpaBHEHHUE TIO IJIAHY MPU TTOMOTIIN
rejiarora MpoIeccoB MJIABJICHUS
KPUCTAJUIMYECKHUX TEJ U pa3MsITueHUs
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MIPY HArpeBaHUM aMOPQHBIX TEI.
OmnpeneneHue 1o TadbUIe yaeTbHON
TEIJIOTHI IUIaBJIeHuA JIbaa. OObsICHEHHE
10 CXeMe TOCJIe O0CYKIACHUS C
TIeIaroroM SBJICHUH IIJIaBJICHUS U
KPUCTAJUIM3allUA HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO y4ueHHUs. Pemienue
TUTIOBBIX PAaCYETHRIX 3a7a4 B 1—2
JEUCTBUS C ONIOPOX HA AJITOPHUTM,
MpeBApUTEILHO Pa300paHHBII
COBMECTHO C II€JaroroM, CBsI3aHHBIX C
BBIUMCJICHMEM KOJIMUECTBA TEILJIOTHI B
npoleccax TemjIonepeaadn npu
TJIABJICHUU U KPUCTAIUIA3ALINH,
HCHapeHUH U KOHJICHCAUU. AHAJIU3 TIpU
MOMOIIH MEAArora ¢ Onopon Ha
JTUIAKTUYECKUN MaTepruajl CUTyalluil
MPAKTUYECKOTO MTPUMEHEHHUS SIBJICHUN
TJIABJICHUS U KPUCTAJUIN3ALUH,
HAIPUMEP MOJTYYEHUE CBEPXUNUCTHIX
MaTepHUaoB, COJEBasi TPEJIKa U JIp.
AHaJIH3 TIpU TTOMOIIM reaarora padboThl
1 00BSICHEHHE MPUHITUIIA JCHCTBUS
TEIUIOBOTO JBUTATENs. BrluncieHue
KOJIMYECTBA TEMJIOThI, BBIJCISIONIETOCS
MIPY CTOPAHUM PA3JIUYHBIX BUJOB
toruBa, u KITJI nBuraress.
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OO0cyx1eHrue COBMECTHO C MEIarorom
HKOJIOTHUECKUX TTOCIIEICTBUI
WCITOJIb30BAHUS JIBUTATEIICH
BHYTPEHHETO CTOPaHUs, TCTUIOBBIX U
THJIPOIJICKTPOCTAHIIHHA.

Paznen 7. DnexTpudyeckue 1 MarHUTHbIE
sieHus (37 4)

DIIEKTPUYECKHE 3aPsIAbl. 3apSKEHHbBIC
TeJla U ux B3auMozerncTaue (7 u)

Onektpusanus Tei. J[Ba pona
IIEKTPUYECKUX 3apsI0B.
B3anmonenicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCHUMOCTH CHIIBI
B3aUMOJICUCTBUS 3apPSKEHHBIX TEN OT
BEJIMYMHBI 3aPsJI0B U PACCTOSHUS MEXKTY
TeJIamMu). DIEKTPUIECKOE TOJIE.
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TTOJIA.
[IpuHIMT CyNeprno3ULIMU AIEKTPUUECKUX
noJiel (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snexkTpuyeckux 3apsaoB.
DneMeHTapHbIN SJIEKTPUUECKUAN 3apsi.
Crpoenue aroma. [IpoBogHUKYN 1
JIVRJIEKTPUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiaa. [[eMoHcTpanmu:
ANEKTpU3aLMs TEIT; 1B poaa
ANEKTPUYECKUX 3apsiiOB U
B3aUMOJICHCTBHE 3aPSKEHHBIX TEIT;
YCTPOMCTBO U JICUCTBHUE JIEKTPOCKONA;
ANEKTPOCTATUYECKAS] UHIYKLIHS; 3aKOH

HaOmnronenue 3a npoBeICHUEM OIBITOB
I10 DJICKTPHU3ALMH T MPU
COTPUKOCHOBEHHUH W WHIYKITHCH.
HaOnronenue n o0bICHEHUE ¢ ONIOPOM Ha
JTUTAKTHICCKUM MaTepHa
B3aMMOJIENCTBUS OJHOUMEHHO U
Pa3HOMMEHHO 3apPSHKCHHBIX TEJ.
OOBsiCHEHUE TIPYU TIOMOIIIN T1e1arora
IIPUHLININA IEVUCTBUS DJIEKTPOCKONA.
OOBsICHEHHE COBMECTHO C IEAarorom
SIBIICHUH DJICKTPU3ALAN TTPH
CONIPUKOCHOBEHHUH TEJI M MHAYKITUCH C
HCIIOIB30BaHNEM 3HAHUN O HOCUTEIISX
AIIEKTPUYECKHUX 3apsI/IOB B BEIIIECTBE.
Pacro3naBanue u 00bsICHEHHE 10 CXEME
COBMECTHO C IIeJaroroM sBJIcHUMN
AIIEKTPU3AIIMN B TIOBCETHEBHOM YKU3HHU.
Hab6nronenue u o0bsicHeHHE ¢ OTIOPOii Ha
TEXHOJIOTHYECKYIO KapTy OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHECHUS
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COXPAHEHHUS JIEKTPUUYECKUX 3aPsI0B.
®ponTanbHas 1adopaTtopHas paboTa:
OTBITHI IO HAOJIIOJIEHUIO DJICKTPU3ALINU
TeJ UHAYKIHEH U pu
CONPUKOCHOBEHHH.

aNeKTpuueckoro 3apsiaa. Habmonenue
OIBITOB 10 MOJEIMPOBAHUIO CHIIOBBIX
JIMHAW DJIEKTPUYECKOTO ITOJIS.
HccenenoBanue noJ pykKoOBOJACTBOM
nejarora JIeUCTBUS JJIEKTPUYECKOrO
II0JIS1 HA IPOBOJXHUKH U TUDJIEKTPUKHU.

[TocTosiHHBIN AeKTpUUecKuid TOK (17 1)

DIEKTPUYECKUN TOK. Y CIIOBHS
CYILIECTBOBAHMUS JIEKTPUUECKOTO TOKA.
M cTOYHMKYN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA
(TerIoBO€, XUMUUECKOE, MATHUTHOE).
DIEKTPUYECKUN TOK B KUIKOCTSIX U
razax. PaboTta u MOITHOCTh
AIEKTPUYECKOTO TOKA. 3aKOH [[xoymss—
JleHua. DnexkTpuyeckue Henu u
MOTPEOUTENH DIICKTPUUECKON IHEPTUH B
ObITYy. DnekTpudeckas nenb. Cuiia Toka.
DIIEKTPUYECKOE HAIPSIKEHHUE.
ConpoTuBIEHHE TPOBOJHUKA. Y IEIIBHOE
COINPOTHUBIICHUE BelecTBa. 3akoH OMa
I yyactka uenu. [locnenoBarenbHoe U
napasuielibHOE€ COeIMHEHUE
npoBOAHUKOB. KopoTkoe 3aMbIKaHUE.
JlemoHCTpauuu: MpOBOJHUKHA U
JIMRJIEKTPUKHU; MOJIETTUPOBAHUE CUIIOBBIX
JIMHUM DJIIEKTPUYECKOTO T10JIS;
HMCTOYHUKH MIOCTOSIHHOTO TOKA; IEUCTBUS

HaOmronenue pa3anyHbIX BUJIOB
JEHCTBUSI STIEKTPUIECKOTO TOKA U
oOHapyXeHHE COBMECTHO C IeJIaroroM
STHUX BUIOB JEHCTBHS B IIOBCEIHEBHOM
*u3HA. COOpKa M0 CXeME U UCITBITAaHHE
10/ KOHTPOJIEM Tiearora
AIEKTPUYECKON IETH IMMOCTOSTHHOTO TOKA.
HaOmronenue 3a neMoHcTpanueit
WU3MEPEHHUS CHJIBI TOKA aMIIEPMETPOM.
HaOmronenue 3a neMoHcTpanueit
M3MEPEHUS JIEKTPHIECCKOTO
HaIpsHKEHUS BOJIBTMETpoM. [IpoBenenne
1 00BSCHEHHE TPU TTIOMOIITH YINUTEIIS
OTIBITOB, ICMOHCTPUPYIOIINUX
3aBUCUMOCTb JICKTPUIECKOTO
CONIPOTHBIICHUS ITPOBOJHUKA OT €r0
JUTUHBI, TUTOIIAIU TIOTICPEYHOTO CCUCHUS
u Marepuasnia. HaGmonenue 3a
JIEMOHCTpPAIMEN UCCIIEIOBAHUS
3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIIETO
4yepe3 pe3UucTop, OT COMPOTUBIICHUS
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AIEKTPUYECKOTO TOKA; dJIEKTPUIECKUN
TOK B KUJKOCTH; Ta30BBIA pa3psif;
WU3MEPEHUE CUJIbI TOKA aMIIEPMETPOM;
U3MEPEHHE DIIEKTPUIECKOTO
HaIIPSDKEHUS BOJIBTMETPOM; PEOCTAT U
MarasuH CONpOTHUBIICHUN. OPOHTAIbHBIE
71a0opaTopHbIe pabOThI: UCCIIEI0OBAHUE
JICVUCTBHS AIEKTPUUYECKOTO TOJISI HA
IIPOBOJIHUKH U TUAJNIEKTPUKHU; COOpKa U
pOBEpKa pabOThI JIEKTPUUECKOH 1eTH
ITIOCTOSTHHOTO TOKA; U3MEPEHUE U
pEeryJMpoOBaHUE CWIbI TOKA; U3MEPEHUE U
pEryJIMpOBAaHKE HANIPSIKEHNUS,
MCCIIEJOBAHNUE 3aBUCUMOCTH CHJIbI TOKA,
UIYILIETO YePE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U
HaIIPSKEHUS; OIIBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh
AIEKTPUYECKOTO CONPOTHUBIICHUS
IIPOBOJAHUKA OT €ro JJIMHBI, IUIOLIAN
MONIEPEYHOr0 CEYEHUS U MaTEPHUAIIA;
IIPOBEPKA IPABUIIA CIIOKEHHUS
HaIIPSKEHUM TIPU MOCIIEI0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB; ITPOBEPKA
IIpaBUJIA JJIs1 CUJIBI TOKA IIPH
IapajuleIbHOM COEIMHEHUU PEZUCTOPOB;
OIpeiesIeHUE paObOThl ANEKTPUUECKOTO

PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.
ba3oBeIe NpeCcTaBICHUS O NIpaBUiIaX
CJI0KEHMS HAIIPSDKEHUU IPH
IIOCJIEIOBATEIIbHOM COCMHEHUH JBYX
pe3nucTopoB. bazoBble npeacTaBiIeHus O
IIPaBWJIAX ISl CUIIBI TOKA IPU
[apaJyIeIbHOM COEMHEHUN PE3UCTOPOB.
HabGnronenue neMoHCTpalu neiarora o
CUTyalUsX MOCIEA0BATENBHOTO U
[1apajuIeJIbBHOTO COCIMHEHUS
ITPOBOAHUKOB B JOMAIITHUX
JIEKTPUUYECKUX CeTAX. Pemenue
TUTIOBBIX PACYETHBIX 3a7a4 B 1 —2
JEUCTBUS
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TOKA, UIYLIETO Yepe3 PE3UCTOP;
OIPEJEIIEHUE MOILIIHOCTH
AIEKTPUYECKOrO TOKA, BBIAEISIEMON Ha
PE3UCTOPE; UCCIIEIOBAHNUE 3aBUCUMOCTH
CHJIBI TOKA, UAYLIETO Yepe3 JaMIIOUKYy,
OT HANPSDKEHUS HA HEW; ONPENIEIICHAE
KII/] narpeBarens.

9 KJTACC (102 )

TemaTnueckuii OJ0K, TeMa

OcHOBHOE cozepKaHue

OcHOBHBIC BUIBI ACATCIBHOCTH
ydamuxcs (Ha ypoBHE Y4EOHBIX
JIeUCTBUI)

Paznen 8. Mexannueckue sieHus (40

1)

MexaHu4eckoe IBIKEHHE U CTIOCOObBI
ero onrcanus (10 4)

MexaHnueckoe ABUKEHHUE.
MarepuanbHas Touka. Cucrema oTcyéTa.
OTHOCHTENIBHOCTh MEXaHUYECKOTO
JIBUKEHUS. PaBHOMEpHOE
IPSMOJIMHENHOE JBUKECHHUE.
HepasHomepHOE nipsAMOJIMHENHOE
nerkeHue. CpeaHsas 1 MTHOBEHHAast
CKOpOCTb T€Jla IPU HEPAaBHOMEPHOM
JIBUKCHUH. Y CKOPEHHUE.
PaBHOYCKOpPEHHOE NIPSIMOIUHENHOE
nBmwxkenne. Cesoooanoe magaenue. OIbIThI
INanunes. PaBHOMEpHOE IBHXKEHHUE 11O

AHau3 ¢ MOMOUIBIO Meaarora u
00Cy>KJIeHIE pa3IMYHbIX TPUMEPOB
MexaHu4ecKkoro ABmxeHus. O0cyxaeHue
COBMECTHO C I1€JaroroM rpaHuiy
MPUMEHUMOCTH MOJIENH «MaTepuaibHas
Toukay. Onucanue nocjae o0CyKJIeHUs ¢
NeJaroroM MEXaHWn4eCKOro JBUKEHUS
pa3NUYHBIMU criocobamu (ypaBHEHUE,
tabnwuia, rpaduk). AHATU3 IO
PYKOBOJICTBOM I€J1arora KM3HEHHbIX
CUTYalHM, B KOTOPBIX MPOSBIIAETCS
OTHOCUTEIBHOCTh MEXaHUYECKOTO
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okpyxHocTH. [lepnon n yacrora
obOpaienus. JInHeitHas U yriioBas
ckopocTtu. LleHTpocTpemMuTensHOe
yckopenue. JleMoHcTpanmu: Habo1eH e
MEXaHUYECKOTO JBUKEHHUS Tea
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA;
CpPaBHEHUE MyTEU U TPACKTOPUI
JIBWKEHHUS] OJTHOTO U TOTO XK€ TeNa
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA,
U3MEPEHUE CKOPOCTU U YCKOPEHUS
MPSAMOJIMHEUHOTO JBU>KEHUS;
VICCIIEIOBAHNE IPU3HAKOB
PaBHOYCKOPEHHOTO JIBUKCHUSI;
HaOJIIOICHUE ABYDKECHUS TeJa 110
OKPY>KHOCTH; HAOIIO/ICHHE
MEXAHUYECKUX SIBJICHUMN, MPOUCXOISAIINX
B cucteMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOMHETa (PU3UKHU.
®poHTaIbHBIE Ta00PATOPHBIE PAOOTHI:
KOHCTPYUPOBAHME TpaKTa JJisl pa3roHa U
JAJIbHENIIETO PABHOMEPHOTO JIBUKECHUS
IApUKa UJIU TEJICKKU; ONPEICIICHUE
CpeaHel CKOPOCTHU CKOJIbXKEHUs OpycKa
WJIU ABWKEHHUS IIAPUKA 110 HAKIIOHHOU
MIJIOCKOCTH; OIPEJICJICHUE YCKOPEHUS
TeJa IPU PAaBHOYCKOPEHHOM JBUKEHUU

nBkeHnsa. HaOmroneHne MEXaHNYECKOT O
JIBUKEHHUS T€Jla OTHOCUTEIBHO Pa3HBIX
Ten orcuéra. CpaBHEHUE TyTEH U
TPACKTOPUH IBUKEHUSI C OIIOPOM Ha
TEXHOJIOTUYECKYIO KapTy MO/
PYKOBOJICTBOM Ii€/Iarora 0JIHOro 1 TOro
K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJ
oTcuéTa. AHAJIN3 C TOMOIIBIO MeIarora
tekcta ["anuest 00 OTHOCUTETLHOCTH
JIBM>KCHUST; BBINIOJTHEHNE 3aJaHUI 110
TEKCTY (CMBICIIOBOE YTECHHE).
[TpocTeiinue BIYKUCIESHUS IO 00pa3Ily
CpelIHEW CKOPOCTH CKOJIbKEHUS OpycKa
WJIU JBVKEHUS IIapUKa 10 HAKJIOHHOM
IIJIOCKOCTH. AHAIIU3 U 00CYXJEHUE C
OTIOpPOY HA TEXHOJIOTHYECKYIO KapTy MO/
PYKOBOJICTBOM II€/larora Coco0oB
MPUOIMKEHHOTO OTIPECICHUS
MTHOBEHHOU cKkopocTu. OnpeneneHue
MOCJIE PACCYKJICHHS C IEJAroroM o
CXEMe CKOPOCTH PaBHOMEPHOTO
JIBHO>KEHUS (IIapyKa B )KUAKOCTH, MOJCIIH
AIEKTPUYECKOTO aBTOMOOWIIS U T.I1.).
OrnpeneneHue COBMECTHO C ME1arorom
IyTH, POUJICHHOTO 3a JAHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla
10 TpauKy 3aBUCUMOCTH MyTH
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10 HAKJIOHHOM IIJTIOCKOCTH; UCCIIETOBAHUE
3aBUCUMOCTH IIyTH OT BPEMEHHU IIpU
PAaBHOYCKOPEHHOM JIBUYKEHUU 0€3
HAa4aJIbHOM CKOPOCTH; ITPOBEPKA
TMIIOTE3BI: €CIIU IIPU PABHOYCKOPEHHOM
JBMKCHUH 0€3 Ha4aabHOW CKOPOCTH ITyTH
OTHOCATCA KakK psiJi HEUETHBIX YUCEIL, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

PABHOMEPHOTO JIBUKEHHUS OT BPEMEHH.
HauanbHble TpeacTaBICHUS O
MPUHLKNAX ICUCTBUS TPUOOPOB,
U3MEPSIONINX CKOPOCTh (CIUIOMETPOB).
[Ipocreiinive BeIYUCICHUS 10 00pa3ily
MyTU U CKOPOCTH MIPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM JIBUKEHUU TEA.
OmnpeneneHue COBMECTHO C MEIarorom
MPOMICHHOTO MyTH U YCKOPEHUS
JBIKEHUSA TeJia Mo rpauky
3aBUCUMOCTH CKOPOCTH
PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.
Omnpenenenue ¢ MOMOIIBIO Meaarora
YCKOPEHHUS TeJa MPU PABHOYCKOPEHHOM
JIBDKCHUU TI0 HAKJIOHHOM TIIIOCKOCTH.
N3mepenue 1o cxeme nocie
paccyXIeHus € MeIaroroM nepuojia u
4acTOThI OOpalleHus TeJa 1o
OKpykHOCTH. OnpeieIeHNe HaXOKICHUS
o] pyKOBOJICTBOM T€arora CKOpoCTH
PABHOMEPHOTO JIBUKEHUS TeJIa 10
OKpYKHOCTH. PerieHue TUIoBbIx
pacu€THBIX 3a71a4 B 1—2 AelCTBUS C
OTOPOH Ha aNTOPUTM, ITPEABAPUTEILHO
pa3o0paHHbIN COBMECTHO C IE€1arorom,
Ha ONpEACICHUE KHHEMATUYECKUX
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XapaKTEPUCTHK MEXAaHMIECKOTO
JIBI)KCHUS Pa3IMUHBIX BUIOB.
Pacnio3naBanue u npuOIMkEHHOE
OTIMCaHUe 1Mo 00pa3ily Mmocie
00CYXIEHHUSI C TIEAaroroM pa3IndHbIX
BHIOB MEXaHHYCCKOTO JIBHKCHHS B
MIPUPOJIC U TEXHUKE (HA IpUMepax
CBOOOIHO TTaJAlOIIMX TEJI, IBHKCHUS
JKHBOTHEIX, HEOCCHBIX TEJI,
TPAHCIIOPTHBIX CPEJICTB U JIP.).

B3aumoneiictBue ten (20 )

IlepBsiii 3ak0oH HproToHa. BTOpoi 3akoH
Herorona. Tperuii 3akoH HproToHa.
[IprHmmn cynepno3unuu cwi. Cuna
ynpyroctu. 3akoH ['yka. Cuna TpeHus:
CHUJIa TPEHUS CKOJIbKECHHUS, CUJla TPEHUS
NIOKOs1, Ipyrue BuAbl TpeHus. Cuna
TSYKECTU U 3aKOH BCEMUPHOI'O TATOTECHMUS.
YckopeHue cBOOOIHOTO MaiCHUs.
JIBmxenne nianet BOkpyr CoJiHia.
IIepBas kocMHUYECKast CKOPOCTb.
HesecomocTts n nieperpysku. PaBHoBecue
MaTepUATbHON TOYKH. AOCOITIOTHO
TBEpAOE TeN0. PaBHOBECHE TBEPIOTO TENA
C 3aKPEIUIEHHON OCBIO BPALLICHUS.
Mowment cuitbl. LlenTp TskecTH.
JleMOoHCTpanuuu: 3aBUCUMOCTb YCKOPEHUS
TeJla OT MAacChl TeJa U JCUCTBYIOLIEN HA

HaOnronenue u o0CyxkaeHrne COBMECTHO
C TIeJaroroM OITBITOB C JIBMKEHUEM Tella
MIPY YMCHBIIICHUN BIIUSHUS IPYTUX TEI,
MPETSATCTBYIONINX JIBIOKCHUIO. AHAIIN3
10 CXEME TIOCJIe PACCYKIACHUS C
regaroromM Tekcra I'anuies ¢ onmMcaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHCHHE 33/ TaHHUH 110 TEKCTY
(cmbIcioBOe uTeHHe). OOCYKIACHUE IO
PYKOBOJICTBOM ITeJIarora BO3MOKHOCTH
BBITTOJTHEHHUS 3aKOHA HHEPIIMH B
Pa3JIMYHBIX CUCTEMAaX OTCYETA.
HaOnronenue u o0CyxaeHrne COBMECTHO
C IIeJaroroM MEeXaHU4eCKNX SIBJICHUH,
MIPOUCXOAAIINX B CUCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM U
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HETO CUJIbI; HAOJIOIEHNE PABEHCTBA CUJI
IpU B3aUMOJICHCTBUM TEJ; U3MEHEHUE
BEca Teja MpU YCKOPEHHOM JIBUKEHUU.
®poHTaIbHbIE Ta00pATOPHBIE PaOOTHI:
UCCJIeIOBAHNE 3aBUCUMOCTH CHIIbI
TPEHUS CKOJIBKEHHS OT CUJIbI
HOPMAJILHOTO JaBJICHHUS; OTIPEICICHHE
KO3 dULIeHTa TPEHUS CKOJIbKECHUS;
OIIpPEAEIICHNUE KECTKOCTHU IIPYKUHBI.

YCKOPEHHOM JIBUKEHUH OTHOCHTEIILHO
kabuHeTa pu3uku. JlecTBus ¢
BEKTOpPaMU CUJI: BBINIOJHEHUE 3aJaHUI
IO CJIOKEHHIO U BBIYUTAHUIO BEKTOPOB.
Hab6nronenue 3a mpoBeieHHEM OITBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
YCKOPEHHUS TeJa OT MPUIIOKEHHOU K
HEMY CWJIbI U MAcChl TeJla. AHaIn3 U
00BsSICHEHHE C OMOPO HA
TEXHOJIOTHYECKYIO KapTy O/
PYKOBOJICTBOM II€JJarora siBJICHUH C
UCITIOJIB30BAaHUEM BTOPOIO 3aKOHA
Hprorona. Pemrenne THIOBBIX pacYETHBIX
3a1a4d B 1—2 nercTBus ¢ ONOpou Ha
aJIrOpUTM, MTPEABAPUTEIHLHO
pa300paHHbBI COBMECTHO C MEJAroroMm, ¢
UCITOJIb30BAaHUEM BTOPOTO 3aKOHA
HproTOHA 1 ITpaBuia CI0KEHUS CUII.
OmnpeneneHrne COBMECTHO C ME1arorom
AKECTKOCTH MPYXKUHBL. AHAIIN3 CUTyallul
C OIIOPOM HA TEXHOJOTUYECKYIO KapTy
II0J1 pPyKOBOJICTBOM I1€1arora, B KOTOPbIX
HaOroAar0TCs ynpyrue neopmaruu, u
X OOBSICHEHHUE C UCIIOJIb30BaHUEM
3akoHa ['yka. Pemenne TMoBbIx
pacu€THBIX 3a71a4 B 1—2 AeHCTBUS C
ONOPOM Ha aNrOpPUTM, ITPEABAPUTEILHO
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pa300paHHBI COBMECTHO C MEJAaroroM, C
UCIIOJIb30BaHueEM 3aKkoHa ['yka.
HccnenoBanue npy NOMOIIM Nefarora
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS
OT CHJIBI HOPMAJIBHOTO JIABJICHUS.
CoBMecTHOE 00CYXACHUE PE3yIbTaTOB
uccienosanus. OnpeneneHue mox
KOHTPOJIEM IeJjarora ¢ Oropou Ha
KOHCIIEKT K03((UIIMEHTa TPEHUS
CKOJIbXEHMS. I3MepenHue ¢ MoMOUIbI0
nejarora CHJIbl TpeHUs Mokosi. Pemenue
TUIOBBIX pacYETHBIX 3aja4 B 1—2
JIEUCTBUS C ONIOPOM HA aJITOPUTM,
MpeABapUTENLHO pa300paHHBIM
COBMECTHO C I1€Jarorom, ¢
UCIIOJIb30BaHUEM (DOPMYJIBI JIJISl CUITBI
TPEHUS CKOJIBXEHUS. AHAJIN3 IO CXEME
IIOCJIE PACCyKIAEHUS Iearora o
JBUKEHUU TE€J TOJBKO MOJI ACHCTBUEM
CHJIBI TSDKECTH — CBOOOJIHOTO MaJICHUsI.
OObsicHEHUE TI0]T PYKOBOJICTBOM
nejarora He3aBUCUMOCTH YCKOPEHUS
cBOOOHOIO MaICHUs OT MacChl Teja.
O11eHKa COBMECTHO C IE€Jarorom
BEJIMYUHBI CUJIBI TATOTEHUS,
JEUCTBYIOLIEN MEXIY ABYMs TEJIaMU
(151 pa3HBIX Macc). AHaJIU3 ¢ ONOPO Ha
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JTUJAKTUHYECKUI MaTepuai IBUKEHUS
HEOECHBIX TeJ MOJ| IEUCTBUEM CHUIIbI
TATOTEHUS (C UCTIOJIb30BAHUEM
JIOTIOJIHUTENIbHBIX NCTOYHUKOB
nHpopmarun). Perenre TUITOBBIX
pacu€THbIX 3a7a4 B |—2 aeiicTBuUs C
OTOPOM Ha aJNrOpPUTM, IPEABAPUTEIIHEHO
pa3o0paHHbIN COBMECTHO C IE€Iarorom, ¢
MCIIOJI30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U (OPMYJIBI [Tl pacyéTa
cuibl TsobkecT. HaOmoneHue n
o0Cy>XJIeHHE C ITOMOIIIBIO TIefarora
OTIBITOB 1O U3MEHEHUIO Beca TeJja Mpu
YCKOPEHHOM JIB>KEHUU. AHAIU3 C
ITIOMOILBIO TeAarora ycjaoBUM
BO3HUKHOBEHHUS HEBECOMOCTH U
neperpy3ku. Pelienre THIoBbIX
pacu€THBIX 3a7a4 B 1—2 AeHCTBUS C
ONOPOM Ha aNrOpPUTM, ITPEABAPUTEIIBHO
pa300paHHbBIN COBMECTHO C MEarorom,
Ha OomnpejesiCHUE Beca Tella B pa3IMYHbIX
YCIOBUSIX. AHAIU3 C OMOPOl Ha
TEXHOJIOTUYECKYIO KapTy MO/
PYKOBOJICTBOM I1€/Iarora CHi,
JIEUCTBYIOIIUX Ha TEJO, MOKOsIIeecs Ha
onope. OnpeieseHrue ¢ MOMOIIBIO

63




neJaarora nCHTpa TAXKCSCTHU Pa3JINIHbIX
TCII.

3akoHnbl coxpanenus (10 )

Nmnynece Tena. U3MeHeHne uMirymbca.
NMitynsc cuitbl. 3aKOH COXPaHEHHUS
nMIyJbca. PeakTuBHOE ABUKEHHE.
Mexanuueckast paboTa U MOILIHOCTb.

PaboTa cuit TskecTH, ypyrocTH, TpEHUs.

CBs13b 3HEPIUH U padOTHI.
IToTeHumanbHas SHEPrus Tena,
HOJHATOIO HaJl HOBEPXHOCTBIO 3EMIIU.
[TorenunanbHas SHEPTUS CKATOU
npyxuHbl. Kunetnueckast sHeprus.
Teopema 0 KHHETHYECKON YHEPTHH.
3aKOH COXpAaHEHUS MEXAHUYECKOU
sHepruu. JlemoHcTpauuu: rnepeaayda
UMITYJIbCA MPU B3aUMOJICUCTBUU TEJT;
npeo0pa3oBaHus SHEPTUH TIPU
B3aMMOJICUCTBUH TE€Jl; COXPAHEHUE
UMITYJIbCA MPU HEYIPYTOM
B3aMMOJICHCTBUH; COXPAHEHUE UMITYJIbCA
pU a0COJIFOTHO YIIPYTOM
B3aUMOJCHCTBUN; HAOIIOIEHNE
PEaKTUBHOIO JIBU)KEHHUSI; COXPAHEHHE
MEXaHUYECKON 3HEPTUH NMPU CBOOOTHOM
NaJeHUH; COXpaHEHUE MEXAHUYECKOU
SHEPTUu MpH JABMXKEHHUH TeJla 101
NEUCTBUEM IIPYKUHBI. DpOHTaIBHbBIE

HaOnronenue un o0Cyx eHre ¢ MOMOIIBIO
MI€JIarora OIbITOB, AEMOHCTPUPYIOIINX
repenady UMIyJibCca Mpu
B3aNMOJCHUCTBUU TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0COJIIOTHO YIPYTOM U
HEYIPYrOM B3aNMOJECHCTBUHU TEIL.
Hab6nronenue neMoHcTpaluu nejarora
CUTYalLlui B OKPY’KAIOLLIEH KU3HU C
HCMOJIb30BaHUEM 3aKOHA COXPAHEHUS
uMIyibsca. Pacno3HaBanue ¢ onopou Ha
TEXHOJIOTUYECKYIO KapTy IO
PYKOBOJICTBOM MEAArora siBJICHUS
PEaKTUBHOIO IBUKEHUS B IPUPOJIE U
TeXHHUKE. [ [puMeHeHne COBMECTHO €
MeJIaroroM 3aKOHa COXPAaHEHUs
MMITYJIbCA JJISl pacu€ra pe3yiabTaToB
B3aMMO/ICUCTBUS TeJ (Ha mpuMepax
HEYIPYroro B3auMOICUCTBUS, YIIPYTrOro
LEHTPaJIBLHOT0 B3aUMOJICUCTBUS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOJIBH>KHO). PellieHre THOBbIX
pacu€THBIX 3a7a4 B 2—3 JEHUCTBUS C
OTIOpPOM Ha aNTOPUTM, ITPEABAPUTEILHO
pa3o0paHHbIN COBMECTHO C IE€1arorom, ¢
HCMOJIb30BAaHUEM 3aKOHA COXPaHEHUS
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nabopaTopHbIe pabOTHI: OTIpeICTICHUE
pabOThI CUJIBI TPEHHUSI TPH PABHOMEPHOM
JBHMOKCHHUH TeJIa 10 TOPU30HTABHOM
HIOBEPXHOCTH; OIPE/ICIICHUE pabOThI
CHJIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢
WCIIOJIb30BaHNEM HETIOBHKHOTO 1
TIOJIBM)KHOTO OJIOKOB; M3YYCHHE 3aKOHA
COXPaHCHHUS YHEPTHUH.

uMiyibsca. OnpeneneHue ¢ Oropoi Ha
JTUTAKTHICCKUN MaTepuail padoThl CHUITBI
YIPYTOCTH IIpU IIOABEME I'Py3a ¢
HCIIOJIb30BAaHUEM HEIOJIBUKHOTO U
MOABMKHOTO 0J10KOB. M3MepeHue
COBMECTHO C IEAaroroM MOIIIHOCTH.
N3mepenune ¢ moMoIbplo neaarora
MOTEHIMAIBHON YHEPTUU YIIPYTO
ne(hOpMUPOBAHHON NIPYKUHBI.
N3mepenue COBMECTHO C IEAAroroM
KMHETUYECKOW YHEPTUU TeJIa MO JJINHE
TopMo3Horo mytu. HaGmoaenue 3a
AKCIIEPUMEHTAIBHBIM CPABHEHHEM
M3MEHEHUS TOTEHIIMAIBHOU U
KUHETUYECKOW YHEPTUH TeJla MPU
JIBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
Hab6nronenue 3a sxcriepuMeHTaIbHOM
IIPOBEPKOM 3aKOHA COXPAHEHUS
MEXaHUUYECKON IHEPTUH MPU CBOOOTHOM
najaeHuu. [IpumeHenne Ha HaYaIbHOM
YPOBHE, C ONIOPOMN HA TUAAKTUYECKUN
MaTepual 3aKOHA COXPaHEHUs
MEXAHUYECKOM SHEPIUH I pacuéra
MOTEHIIMAJIbHON U KHHETUUECKOU
SHEPruM Tena. Pemenne THmoBbIX
pacu€THBIX 3a71a4 B 1—2 AeHCTBUS C
OIIOPOM Ha aJITOPUTM, ITPEIABAPUTEIILHO
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pa300paHHbIi COBMECTHO C MEaroroM, ¢
HCITOJIB30BAaHUEM 3aKOHA COXPAHECHUS
MEXaHUYECKON JHEPTUH.

Pa3nen 9. Mexauunueckue KojicOaHus u
BOJIHEI (15 u)

Mexanundeckue koneoanus (7 9)

KonebarensHoe nuxenue. OCHOBHbBIC
XapaKTEePUCTUKHU KOJIeOaHU: TepUoI,
4acToTa, aMILIMTYyAa. MaTteMaTu4ecKkui u
NpY>XUHHBIN MasTHUKU. [IpeBparnienue
SHEPTHH TP KOJIeOATeTHHOM IBIKCHHH.
3aryxatontue koneOanus. BeIHYy X ICHHBIC
kosebanus. Pezonanc. Jlemoncrparmu:
HaOIroneHNne KoieOaHuii Tel Mo
JIEHCTBUEM CUJIBI TSDKECTU U CHUJTBI
YIPYTrOCTH; HaOJI0ICHUE KOIeOaHu
rpy3a Ha HATU W Ha TIPYXKUHE;
HaAOJII0ICHHE BBIHYKJICHHBIX KOJIeOaHU
U pe3oHaHca. OpoHTaIbHBIE
n1abopaTopHbIe pabOTHI: ONpEICIICHUE
4acTOTHI U Mepuoja KoyeOaHnuu
MaTEMaTHYECKOTO MasTHHUKA,;
oTmpe/eeHIe YacTOThl U TIEPHOIa
KOJI€0aHUM MPYKUHHOTO MAasITHUKA (WA
ANIEKTPOHHAS IEMOHCTpALIHS);
UCCJICIOBAHNE 3aBUCUMOCTH TIEPHOIa
KOJICOaHMI MTOABEIICHHOTO K HUTH TPy3a
OT JIJTMHBI HUTH; UCCIIEIOBAaHUE

Hab6nronenue xonedanuii Mo [eHCTBUEM
CHJI TSKECTH U YIIPYTOCTH U
oOHapy>KeHHE MPH TTOMOIIHU TIefarora
MOI00HBIX KOJIeOaHUI B OKpPYKAIOIIIEM
MUpe. AHaJIM3 COBMECTHO C TTE€JarOroM
KOJIeOaHMil rpy3a HAa HUTH U Ha
npyxxune. OnpeeneHue mo aropuTMy
JaCTOTHI KOJICOAHUH MaTeMaTHIECKOTO U
MPY>KUHHOTO MasTHUKOB. Habmtoienue u
00BSICHEHHE C TTIOMOIIBIO Te1arora
SIBJICHHSI pe3oHaHca. McciaenoBanue ¢
OTIOPOM Ha aJITOPUTM, MPEBAPUTEITHHO
pa3o0paHHbIN COBMECTHO C ME€Iarorom,
3aBUCUMOCTH MEepUOIa KoJieOaHuM
MOJIBEIICHHOTO K HUTH IPpy3a OT JUTHHBI
HuTH. IIpoBepka ¢ oropoit Ha
TEXHOJIOTUYECKYIO KapTy TO]T
PYKOBOJICTBOM ITeJIarora He3aBUCUMOCTH
nepuoja KojaebaHui rpysa,
MOJIBEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaOmronenue u o0cyxaeHue moj
PYKOBOJICTBOM II€J]arora OIbITOB,
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3aBUCHUMOCTH MEPHOJIa KoJIeOaHUit
NPY>KMHHOTO MasgTHUKA OT MacChl Ipy3a
(WM BJIEKTPOHHAS AEMOHCTpAIus);
IIPOBEPKA HE3aBUCUMOCTH TIeproaa
KoJie0aHu Irpy3a, MOJABEIIEHHOTO K HUTH,
OT MaccChl Ipy3a; OMbITHI,
JEMOHCTPHUPYIOITHE 3aBUCUMOCTD
nepuoja KojaeoaHui mpy>KMHHOTO
MasiTHUKA OT MAcCChI Ipy3a U KECTKOCTH
MPY>KUHBI; U3MEPEHUE YCKOPEHUS
CBOOOHOTO NajieHus (MU IEKTPOHHAS
JEMOHCTpAIIHS ).

JIEMOHCTPUPYIOLINX 3aBUCHUMOCTb
nepuoja KojaeobaHui mpy>KMHHOTO
MAasiITHHKA OT MACChI Tpy3a U KECTKOCTH
npyxuHbl. [[pyMeHeHUE ¢ MOMOIIIBIO
regarora MaTeMaTHYeCKoOro 1
MPYKUHHOTO MASITHUKOB B KAYECTBE
MOJIEJIEN IJIs1 OITUCAaHUs KoJicOaHUil B
OKpykarmuieM Mmupe. Perienrne THmoBbIx
pacu€THBIX 3a71a4 B 1—2 AercTBUs C
OIIOPOM Ha aJITOPUTM, IIPEIBAPUTEIILHO
pa3o0paHHbI COBMECTHO C ME€Iarorom,
CBSI3aHHBIX C BBIUMCIICHMEM MJIM OLICHKOM
4acTOTHI (Ieproja) KojaeoaHu.

MexaHunueckue BOJHBI. 3BYK (8 )

Mexannueckue BosHbI. CBOMCTBA
MeXaHn4YeCcKux BOJH. [IponosbHbIE U
NONIEPEYHBIE BOJIHBL. J[JIMHA BOJIHBI U
CKOPOCTH €€ pacupOCTPaHEHHUS.
MexaHnueckue BOJIHBI B TBEPIOM TEJE,
CECMHUYECKHE BOJIHBI. 3BYK. | pOMKOCTB
3ByKa M BbIcOTa TOHa. OTpa)keHue 3ByKa.
Nudpa3Byk u ynpTpa3ByK.
JleMOHCTpanuu: pacupoCTpaHEHHE
IIPOJIOJIBHBIX U MONEPEYHBIX BOJIH;
HaAO0JII0/ICHHE 3aBUCUMOCTH BBICOTHI 3BYKa
OT YaCTOThI; aKyCTUYECKUM PE30HAHC.

OOGHapyKeHue U aHaJIU3 C MOMOIIbIO
rejiarora BOJIHOBBIX SIBJICHUI B
okpyxkaromieM mupe. Habmonenue
COBMECTHO C I1€Jarorom
pacmpocTpaHEHHsI MPOIOJIBHBIX U
MONEPEYHBIX BOJIH (HA MOJIEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH
B MIPUPO/IE (3BYK, BOASHBIE BOJIHBI).
Beruucienue B 1—2 necTBHS ¢ 0nOpoit
Ha aJTOPUTM, NPEABAPUTEIHHO
pa300paHHbBI COBMECTHO C MEAarorom,
JUTMHBI BOJTHBI U CKOPOCTHU
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
Habmoienue 3a 3KxCriepruMeHTalbHbIM
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OTIpe/IeTICHUEM TPAHUI] YACTOTHI
CJIBIIITUMBIX 3BYKOBBIX KOJICOAHMM.
HabGnronenue 3aBUCUMOCTH BBICOTBI
3BYyKa OT YacCTOTHI (B TOM YHUCIIE C
UCIIOJIb30BAaHUEM MY3bIKaJIbHBIX
UHCTpYMeHTOB). Habmonenue u
00BSICHEHHE C TTOMOIIBIO Me/1arora
SIBIICHUS] aKyCTHYECKOTO pPe30HAaHCA.
YreHne COBMECTHO C MEaroromMm
OPUTMHAJIBHOTO TEKCTA, MOCBAIIEHHOTO
UCITIOJIb30BAaHUIO 3BYKa (WK
yJIbTpa3ByKa) B TEXHUKE (IXO0JIOKaLH,
yJIbTPa3ByK B MEIUIIMHE U JP.);
BBITIOJTHEHHE 3a/1aHUH TI0 TEKCTY
(CMBICTIOBOE UTEHUE).

Paznen 10. DnexkTpoMarHuTHOE TIOJIE U
AJIIEKTPOMATHUTHBIE BOJIHBI (8 1)

DIJIEKTPOMArHUTHOE TIOJIE U
AJIIEKTPOMATHUTHBIE BOJIHBI (8 1)

DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTpOMarHuTHbIE BOJIHBI. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBaHue 3JIEKTPOMATHUTHBIX
BOJIH JJIs1 COTOBOM CBSI3H.
DJIEKTpOMarHuTHas IPUpPO/Ia CBETA.
CxopocTtb cBeTa. BoHOBBIE CBOMCTBA
cBeTa. JleMoHCcTpauuu: CBOKWCTBA
3JIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE

[TocTpoeHue mpoCThIX pacCykKICHUMN Ha
OCHOBE MTOATOTOBJICHHBIX BBIPAXKEHUH,
00OCHOBBIBAIOLINX B3aUMOCBS3b
ANEKTPUYECKOTO U MArHUTHOTO TOJIEH.
Habmonenue 3a s3kcriepruMeHTalbHbIM
M3YYEHUEM CBOMCTB AJIEKTPOMArHUTHBIX
BOJIH (B TOM YHCJI€ C TOMOIIBIO
MOOMIIBHOTO TeedoHa). AHAIU3 ¢
MOMOILBIO Me1arora PpeHTr€HOBCKUX
CHUMKOB Y€JIOBEUYECKOI0 OPraHUu3Ma.
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cBoricTBa cBeta. OpoHTaIbHAA
naboparopHasi paboTa: U3ydeHHE CBONCTB
AIIEKTPOMATrHUTHBIX BOJH C MIOMOIIBIO
MOOMJIBHOTO TesedoHa.

AHanM3 COBMECTHO C MEAATOrOM
TEKCTOB, OITUCHIBAIOLIUX MPOSBICHUS
AIIEKTPOMArHUTHOTO U3ITyYEHUS B
MPUPOJIE: )KUBBIE OPTaHU3MBI, U3ITYUCHUS
HEOECHBIX TeN (CMBICIOBOE UTCHUE).
Pacnio3HaBanue 1 aHanm3 pasau4HbIX
MPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE C OMOPOM Ha TEXHOJIOTHYECKYIO
KapTy MOJ PyKOBOJCTBOM I€Aarora.
Pemenne TUNIOBBIX pacu€THBIX 3a/1a4 B
1—2 neiicTBUs ¢ OMOPOI HA AJTOPUTM,
MpEeABAPUTEIHHO pa300paHHBIM
COBMECTHO C 1E€Jarorom, ¢
UCIIOJIb30BaHUEM (HOPMYJ 1JI11 CKOPOCTH
AIIEKTPOMATHUTHBIX BOJIH, JIJTMHBI BOJHBI
Y 9aCTOTHI CBETA.

Paznen 11. CetoBsie siBiienus (15 )

3aKkoHbI pacrpocTpaHeHus cBeta (6 u)

JlyueBas monenb cBera. IcTouHuKM
ceeta. [IpsamonnnerHoe
pacnpocTpaHEHHUE CBETa. 3aTMEHUS
Connua u JIlynsl. OTpakeHue cBera.
[Tnockoe 3epkasno. 3aKOH OTPaXKEHUS
ceera. [Ipenomienue cpeta. 3aKoH
npenomiieHus cBeta. [lomHoe BHyTpeHHEe
oTpaxkeHue cBera. Mcnosib3oBaHue
MOJTHOTO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOAAX. JleMoHcTpanuu:

HaoOmronenne oneIToB,
JEMOHCTPUPYIOITUX SIBICHHUE
MPSIMOJIMHEMHOTO PacCpOCTPaHEHUS
cBeTa (BOBHUKHOBEHHE TCHU U
MOJIYTEHU ), U UX UHTEPIIPETAIUS C
WCITOJIb30BAaHUEM TTOHATHUS CBETOBOTO
ayda. OOBSICHEHUE ¥ MOJICITMPOBAHNC
MOCJI€ PACCYKJEHUS C TIEAAroroM 1o
CXEME COJTHEYHOTO U JTYHHOTO 3aTMEHUH.
Hccenenosanue ¢ onopon Ha
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IPSIMOJIMHENHOE PacIPOCTPAHEHHE CBETA;

OTpa’kKeHHEe CBETa; MOJIyuYeHHUE
M300pakKeHHI B INIOCKOM, BOTHYTOM H
BBIITYKJIOM 3€pKajlaX; MpeJIoMIICHHE
CBETa; ONTUYECKHIA CBETOBO/I.

®poHTaIbHBIC TA0OPATOPHEIE PAOOTHI:

UCCIIEJOBAHUE 3aBUCUMOCTH yria
OTpaXEHUs CBETOBOIO JIy4a OT yrIila
TaJICHNS]; U3YYECHHUE XapaKTEPUCTUK
N300pakeHUs MIPEeIMETa B IUIOCKOM
3epKaJie; UCCIEN0OBAaHUE 3aBUCUMOCTH
yTila IIPEJIOMIICHUS CBETOBOTO JIy4a OT
yTJIa MaJICHUs HA TPAHUIIE «BO3MyX—
CTEKIION.

TEXHOJOTUYECKYIO KapTy MO
PYKOBOJICTBOM I1€J]arora 3aBUCUMOCTH
yTIjla OTPa)KE€HUs CBETOBOIO Jy4a OT yrIjia
najeHus. zydyeHue ¢ moMonibo
nejarora CBOMCTB M300paKeHUs B
IJI0CKOM 3epkane. Habmtonenne u
00BSICHEHHE COBMECTHO C I1€1aroromM
OTIBITOB IO MOJTYYEHHUIO U300paXKEHUM B
BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
Hab6mronenue u o0bsicHeHre Tociie
paccykAeHus C MeIaroroM mo cxeme
OTBITOB I10 MPEJIOMIICHUIO CBETA Ha
IpaHUIE Pa3IMYHBIX CPE/l, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM
oTpaxxeHueM. MccnenoBanue noju
PYKOBOJICTBOM I1€/Iarora 3aBUCUMOCTH
yTIJia NPeJOMIIEHUS OT yTria NaJeHus
CBETOBOTO JIy4ya Ha TPAHUIIE «BO3TYyX—
CTEKJIO». Pacro3HaBaHue ¢ MOMOIIBIO
MeJIarora siBJICHUN OTpaKEHUs U
MPEJIOMIICHHS CBETA B TTIOBCETHEBHOM
KU3HHU. AHAIIN3 U 00BSICHEHUE
COBMECTHO C I1€/Iar0roM sIBJICHUS
ONTUYECKOT0 Mupaxa. Pemenue
TUTIOBBIX PACYETHBIX 3a7a4 B 1—2
JIEUCTBHS C OIIOPOM HA aJITOPUTM,
MpeABapUTENLHO pa300paHHbIM
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COBMCCTHO C 11€Jarorom, €
HCIIOJIB30BAHHUCM 3aKOHOB OTPAKCHHUA U
IMPCIIOMJICHHA CBCTA.

JIuH3BI 1 onTHYecKue MPUOopsI (6 4)

JIunza. Xoa nydeit B tuH3e. OnTudeckas
cuctema (poroarnmapara, MUKPOCKOIIa U
TeJIecKoIa. ['1a3 kak onrtuueckas
cucrema. banzopykocTs u
JNAJIBbHO30PKOCTh. [[eMOHCTpannu: X0z
JTy4yel B coOuparolien JuH3e; X011 JTyuei
B PACCEUBAIOILIEH JINH3E; MTOTYyYEHHE
M300paKEHUM C MOMOIIBIO JINH3;
IPUHIIUN AeUCTBUS doToarapara,
MUKPOCKOIIA U TEJIECKOIa; MOJIEIIb Iiia3a.
OpoHTaIbHBIC JTA0OPATOPHBIE PAOOTHI:
MOJIy4eHHE U300paKEHUI C TTOMOIIHIO
cobuparome JUH3bI; ONpeeIcHUE
(OKYCHOTO pacCTOSIHUS U ONTHYECKOM
CHJIBI COOMparoNIeit JIMH3BI (MU
ANIEKTPOHHAS IEMOHCTPALIMS).

[TosryueHue o KOHTPOJIEM Teiarora
M300paXeHH ¢ TOMOIIIBIO, COOMparoIIeit
U pacceuBarolel mH3. OnpeneiacHue ¢
OIIOPOM Ha aJITOPUTM, Pa3paOOTAHHBIHI
COBMECTHO C II€JaroroM, (pOKyCHOTO
PACCTOSIHUSA U ONITUYECKON CUJIBI
cobuparolei JIMH3bl. AHAJIU3 COBMECTHO
C IEJaroroM yCTpOMCTBa M IIPUHLINAINA
JEUCTBHSI HEKOTOPBIX ONTHYECKUX
npuOOpoB: oToarnmapaTa, MUKpOCKOIa,
Teseckona. AHajau3 ¢ OIopou Ha
TEXHOJIOTHYECKYIO KapTy MO/
PYKOBOJICTBOM I€Jjarora siBIeHUi
OJIM30PYKOCTH U JAJIbHO30PKOCTH,
MPUHIUIA IEHUCTBUS OUKOB.

Paznoxxenue 6emoro ceera B criekTp (3

4)

Paznoxenue 6eoro cBeTa B CIIEKT).
Onbitel HetoTOHA. CriokeHUE
CIEKTpaJIbHBIX I[BETOB. Jlucepcus cBeTa.
JleMoHcTpaluu: pa3iokeHue 6eoro
CBETa B CIICKTp; MMOTyYeHUE OCIIOTO CBETa
IIPY CJIOKCHHUH CBETA PA3HBIX I[BETOB.
dpoHTabHBIC JTA0OPATOPHBIE PAOOTHI:
OTIBITHI 1O PA3JI0KEHUIO OETIOTo CBETa B

HabntoieHue COBMECTHO € eAarorom 1o
Pa3NoKEeHHIO OEJIOro CBETa B CIIEKT.
Habmonenue u o0bsicHeHne Ha 0a30BOM
YpOBHE TIOJ] pyKOBOJICTBOM TIe/iarora
OTBITOB TIO MOJYYEHUIO OEJI0ro cBeTa
IIPU CJIOKEHUH CBETA Pa3HBIX I[BETOB.
[IpoBenenuie U 0ObSICHEHUE MO
PYKOBOJICTBOM T€AAarora OrnbITOB IO
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CHEKTp; OMBITHI 110 BOCTIPUSATHIO I[BETA
HpPEAMETOB MPH UX HAOIIOJCHUN Yepe3
[[BETOBBIC (DUIIBTPHI.

BOCIIPUSTHIO [IBETA IPEAMETOB MIPU UX
HaOJII0JICHUH Yepe3 [IBETOBbIC (DHIIHTPHI
(IIBETHBIE OYKH).

Paznen 12. KBanToBbie siBieHus (17 9)

Hcenyckanne u MOrIomeHne CBeTa
aToMoM (4 u)

Omneitel Pe3epdopaa u mimanerapHas
Mojiesib atoma. Mojens aroma bopa.
HcrnyckaHnue 1 MOTJIOIIEHHUE CBETa
atroMoM. KBaHThI. JInHENYaThIe CIEKTPHI.

OO0cyx1eHre ¢ TOMOIIBIO TIe/1arora ey
ombITOB Pezepdopma o uccnenoBanmio
aTOMOB, BBIJBUKEHHE TUIIOTE3 O
BO3MOXKHBIX PE3yJIbTaTax OMBITOB B
3aBUCHUMOCTH OT MPEIOIaracMoro
CTPOCHHSI aTOMOB, (HOPMYJIMPOBAHUE
BBIBO/IOB U3 PE3YJIbTATOB OMBITOB.
OO6cykaeHue ¢ ornopoii Ha
TEXHOJOTUYECKYIO KapTy MO
PYKOBOJICTBOM I1€/Iarora NpOTUBOPEUUI
TUIAHETAPHOM MOJIEJIN aToMa U
OCHOBaHUM i1 runote3bl bopa o
CTAIMOHAPHBIX OPOUTAX IIIEKTPOHOB.
HaOmnronenre COBMECTHO € TejaroroMm
CIUIOIIHBIX U JINHEHYATHIX CIIEKTPOB
M3JIYyYEHUS Pa3INYHbIX BEILIECTB.
OObsicHEHHE C OMTOPOH Ha
JUIAKTAYECKUN MaTeprual JUHENYaThIX
CIIEKTPOB U3Ty4YCHUSI.

Crpoenue atomHOrO sifpa (6 )

PamnoaktuBHOCTH. Anbha-, OeTa- u
ramma-usnydenus. CTpoeHue aTOMHOTO
sapa. HykiionHast Mojiesib aTOMHOTO
saapa. M3oronsl. PagnoaktueHbie

OOcy:x/1eHne COBMECTHO C MEJarorom
BO3MOXKHBIX THUIIOTE3 O MOJEIIAX
cTpoenus sipa. OnpenesaeHne mo cxeme
C UCTIOIb30BAaHUEM METOIUYECKOTO
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npespauneHus. [lepuon nmonypacnana
aTOMHBIX sifiep. JleMOHCTpaluu: CrieKTPhI
W3IIy9CHUS U TIOTJIONICHUS; CIIEKTPhI
Pa3IMYHBIX Ta30B; CIEKTP BOJAOPO/IA;
Ha0JI0/IeHHE TPEKOB B kKamepe Busbcona.
®poHTaIbHBIE TA0OPATOPHEIE PAOOTHI:
HAOJIOICHHUE CIUTOIIHBIX U TUHEHYAThIX
CIEKTPOB M3ITyYEHUS; UCCIICIOBAHHE
TPEKOB: U3MEPECHHUE YHEPTUH YACTHUIIHI IT0
TOPMO3HOMY TTyTH (110 poTorpadusim)
(WM BTIEKTPOHHAS IEMOHCTpAIHS).

MaTtepuaa 1moj pyKoBOACTBOM IIeIarora
coCTaBa sijiep Mo 3aJaHHBIM MAacCOBBIM U
3apsIOBBIM YHCIIaM U TI0 TTOJI0KEHHUIO B
MEePUOINYECKON CUCTEME DIIEMEHTOB.
AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO
KapTy MOJ PYKOBOJICTBOM Tiefarora
M3MEHEHUS COCTaBa siipa mpu o- U f3-
paguoakTuBHOCTU. HabmroneHue 3a
JIEMOHCTpalnet paboThl U3MEPEHUS
paaNaIMOHHOTO (POHA C TTOMOIIIBIO
JI03UMETpa, OIleHKAa €T0 MHTCHCUBHOCTH.
AHanuM3 COBMECTHO C TIEJarorom
OMOJIOTNYCCKUX U3MCHCHHM,
MIPOUCXOISIINX O ACHCTBUEM
PaAMOAKTUBHBIX U3TyYCHUH.
HaOmronenue nemoHcTpaiuu 06
UCIIOJIb30BAaHUHU PAIMOAKTUBHBIX
U3ITy4CHU B MEIUIIMHE.

SAnepubie peakiuu (7 1)

S nepHble peaknu. 3aKOHbI COXPaHECHUS
3apsiI0BOTO M1 MacCOBOI'O YMCE. DHEPTUS
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl U
SHEpruM. Peakiium cCUuHTE3a U IeJICHUS
saep. Ucrounuku sHeprun CosHia u
3BE31. SnepHas sHepreTuka. Jencreus
PaIMOAKTUBHBIX U3TyYCHUHN HA KUBbBIC
opraHusmsbl. JlemoHcTpanuu: padbora
CUYETYMKA HOHU3UPYIOUIUX U3ITyYCHUH;

Perienrie TUMIOBBIX pacu€THBIX 3a/1a4 B
1—2 neicTBuUs C OMOPOIA HA aJITOPUTM,
MpeBapUTEIbHO Pa300paHHbII
COBMECTHO C MEIaroroMm, ¢
HCTIO0JIb30BaHHUEM 3aKOHOB COXPAHECHUS
MAaCCOBBIX U 3apsIIOBBIX YHCET Ha
OmpeieNICHHE Pe3yJIbTaTOB SAEPHBIX
pEeaKIMii; aHAIU3 BO3MOKHOCTH WU
HEBO3MOXHOCTH SIIEPHOMN pEaKIIUH.
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pPETHCTpAUS U3TYICHUS TIPUPOTHBIX
MHUHEPAJIOB U MPOIYKTOB. @poHTaIbHASL
nabopaTtopHas paboTa: u3MepeHue
PaauoaKTUBHOTO (hoHA (MITH 3JICKTPOHHAS
JEMOHCTpAIIUs ).

O1ieHKa ¢ MOMOIIBIO MEJarora YHEPruu
CBSI3U AJIE€P C UCIOJB30BaHUEM (OPMYJIBI
OiiHmTerHa. O0CYyXIEeHUE COBMECTHO C
NEAAaroroM MepcreKTUB UCIOIb30BaHUS
YIPaBIISEMOT0 TEPMOSAIEPHOIO CUHTE3A.
OO0cyx1eHrue COBMECTHO C MEIarorom
IPEUMYIIECTB U HKOJIOTUYECKUX
po0JIeM, CBA3aHHBIX C SACPHON
SHEPrETUKOM.

[ToBTOpUTENHEHO-00001IAIOMINN MOAYITH
O9)

CucremaTtuzanus u 00001eHre
MPEIMETHOTO COJICPIKAHMS U OTTBITa
JCATEIBHOCTH, TPUOOPETEHHOTO MPH
M3Y4YEHUU BCEro Kypca (hu3uKu

O6o061IeHNe coepKaHMs KaKI0T0 U3
OCHOBHBIX pa3fiesioB Kypca QU3UKHU:
MEXaHUYECKHUE, TEIJIOBBIE,
AJIEKTPOMAarHUTHbHIE, KBAHTOBBIE SIBIICHMUSI.
Hayunb1ii MeTo O3HAaHKS U €TO
peanu3anus B PU3NYECKUX
uccnenoBanusix. Cesizb PU3UKU 1
COBPEMEHHBIX TEXHOJIOTUHN B 00J1aCTH
nepenayu uHGOpMaIK, SHEPTETHKE,
TpPaHCIIOPTE.

BelonHEHNE € TOMOIIBIO NIeAarora
y4eOHBIX 3aJaHH, TPEOYIOIHX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIHNX
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:
IIPUMEHEHUS NTOJIYYEHHBIX 3HAHUW JUIs
HAy4YHOT'O OOBSICHEHUS (PU3HYECKUX
SABJICHUM B OKPYKAIOLLIEW IPUPOJE U
MIOBCEHEBHOM KU3HU, a TAKXKE
BBISIBJICHUS (PU3UYECKUX OCHOB psila
COBPEMEHHBIX TEXHOJIOTUI; TPUMEHEHUS
OCBOEHHBIX dKCIEPUMEHTATBHBIX
YMEHUH Il UcclieoBaHusl (PU3NUECKUX
SIBJICHHUI, B TOM YHCJIE ISl IPOBEPKU
TUIOTE3 U BBISIBICHHS 3aKOHOMEPHOCTEH.
Pemenue THOBBIX PACUETHBIX 3a/1a4 B
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1—2 peiicTBUs ¢ OMOPOM HA aJITOPUTM,
IPEIBAPUTEILHO pa300paHHbIN
COBMECTHO C [I€Jarorom, B TOM YHCIIE
IPEIO0JIaratoIuX UCIOIb30BaHUE
(¢u3nyeCcKoil MOJIENIN U OCHOBaHHBIX Ha
COJIep KaHUM PA3IMYHBIX Pa3JIeJoOB Kypca
bus3uKy.
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