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I[TOACHUTEJIBHA A 3AITNCKA

PaGowas mnporpamma mo ¢uszuke I OOyYAOMIMXCS C  3aIePIKKOM
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHe oCHOBHOTO 00111€T0 00pa30BaHUs
NoJAroToBiiecHa Ha ocHoBe denepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbLHOIO
cTaHaapTa ocHOBHOTro oOmero oopazoBanus (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHUCTEPCTBOM IOCTULIMU Poccuiickoii
®enepanuu 05.07.2021 1., per. Homep 64101) (maee — ®IOC 0OO0O),
aJanTHPOBAHHOW OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUsI OOYYAKOIIUXCS C 3aJEPKKOM TICUXUYECKOr0 pa3BUTUS, padouei
IporpamMMbl OCHOBHOTO 0011ero oopazoBanus mno npeametry «dusukay, Konmnenuu
npenojaBanusi yueOHoro mpenmera «®dusnka» B 00pa30BaTeIbHBIX OPraHU3AIUIX
Poccuiickoii  deneparnuu, peanu3ymONMX OCHOBHBIE  00IIE00pa3oBaTEIbHBIC
MpOrpaMMbl, TPOrpaMMbl BOCIUTAHHS, C YYETOM pACHPEIEICHHBIX IO Kiaccam
MIPOBEPSIEMBIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHS AJTaNTHUPOBAHHON OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHHsA OOyYalOmUXCS C
3aJ€PKKOUN TICUXUYECKOTO PA3BUTHS.

O0mas xapakTepucTuka y4eOHOro npeamera «Pusuka

Vyebnsiii npeamer «®Duszuka»  SABIAETCS  CUCTEMOOOPA3yrOUIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, IMOCKOIbKY (U3MYECKUE 3aKOHBI MHUPO3IaHUS
SBJISIFOTCST OCHOBOM  COJIEpP)KaHMsSI KypCOB XHUMHUHU, Ouosoruw, reorpadhuu u
actpoHomMuu. Du3MKa BOOPY)KAET OOYUYAIOIMUXCS HAYYHBIM METOJOM TO3HAHUS,
MIO3BOJISIONINM TIOJTy4aTh OOBEKTUBHBIC 3HAHHS 00 OKPYKAIOIIEM MUPE.

[IpeameT MakcUMaIbHO HAMPABJICH HA POPMUPOBAHUE UHTEPECA K TPUPOTHOMY
U COLMATbHOMY MHUpPY, COBEpIICHCTBOBAHHME ITO3HABATEILHON JIEATEILHOCTH
obyugaroruxcsi ¢ 3[1P 3a cuer oBnaieHNs MBICIUTETLHBIMU OTIEPAIUSIMUA CPABHEHUS,
0000111eH s, pa3BUTUE CIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHE, POPMUPOBAHUE
BO3MOYKHOCTEH COBMECTHOU JCATEITHHOCTH.

N3yuenne @usuku cnocoOcTByeT pa3BuTtHio y oOyvatomuxcs ¢ 3IIP
IMPOCTPAHCTBEHHOTO  BOOOpakeHUs, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, YMCHHS
BOCIIPHHUMATh W KPUTHYCCKH aHAIM3UPOBATh WHOOPMAIMIO, MPEICTABICHHYIO B
pasnmuuHbIX (popmax. 3HAYUMOCTh TIPEIMETa IS Pa3BUTHSI )KH3HEHHON KOMITCTCHITUH
00y4Jaronuxcsi 3aKII0YaeTCsl B YCBOCHUU OCHOBBI (PM3MUECKUX 3HAHUH, HEOOXOIMMBIX
JUTsl TIOBCEIHEBHOM >KM3HHW; HABBIKOB 3JI0POBOrO M OE€30IaCHOTO JUIsl 4YeJlOBeKa U
OKpY>KaloIe ero cpeabl o0pasa xKu3HU; POPMUPOBAHUH IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaer cojepkanue oO0ydeHus npeamery «Dusuka» ¢ yuyeToMm
0co0BIX 00pa3oBaTeIbHBIX OTpeOHOCTEH oOydaromuxcs ¢ 3[1P. Opnanenue qaHHBIM
y4€OHBIM MPEAMETOM MPEACTABIISIET OMPEACICHHYIO TPYIHOCTH ISl 00YJarOIINXCsl C
3I1P. D10 cBsI3aHO C 0COOCHHOCTSIMH MBICIUTEILHOMN ACATEILHOCTH, IIEPHUOINYESCKUMU
KOJICOAHMSIMU BHUMAHUS, MaJIbiIM 00bEMOM TaMATH, HEAOCTATOYHOCTHIO OOIIETO



3amaca 3HaHWM, NMOHWKEHHBIM I[103HABATEJIbHBIM HMHTEPECOM M HU3KUM YPOBHEM
PEYEBOro pa3BUTHSL.

Jlnst mpeononeHuss TPyAHOCTEW B U3Y4YEHUHM y4eOHoro mnpeamera «DPu3HKa»
HeoOXxoquMma ajanTanus oObeMa UM XapakTepa Yy4eOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydYaroIIUXCs, YYeT HuX
OCOOEHHOCTEN pa3BUTHUSA: HCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXITPEAMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4YaeMOIo MaTepuania.

Jlannass mporpamMma KOHKPETHU3HPYET COJEp)KaHHe TMPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU O0OpA30BATENLHOIO CTaHAAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATENbHOCTh M3YYEHUsl pa3AesioB (U3UKA C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€d, JIOTUKM Y4eOHOro Impolecca, BO3PACTHBIX H
MICUXOJIOTMYECKUX 0coOeHHOCTel oOy4daromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOT'O 00IIIETO
oOpa3zoBaHusi, ONpeeIsieT MHHUMaIbHBIA HAOOp OMNBITOB, JIEMOHCTpaluH,
MPOBOJIMMBIX ~ yYUTEJIeM B Kjacce, JIabOpaTOpHBIX pPabOT, BBIMOJHIEMBIX
00yJarOIIMMHUCH.

Metoauueckoil OCHOBOM u3yueHHUs Kypca «Dusnka» Ha ypOBHE OCHOBHOIO

oO1ero oOpa3oBaHuUsI ABJISIETCS CHUCTEMHO-JESTEIbHOCTHBIN MOJXO,
00eCreunBaOMINN JOCTHKEHNUE JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeNbHbIX pEe3yJIbTaTOB IIOCPEICTBOM Opra’u3auuu AKTUBHOMU

MO3HABATEIIbHON JEATEIBHOCTH OOYYaIOIIUXCS, YTO OYECHb BAXKHO MPU OOYUYEHUU
nereit ¢ 311P, nist KOTOpBIX XapakTEPHO CHUKEHUE NTO3HABATEILHON AKTUBHOCTH.

Heau u 3axaumn n3yvyeHus yueOHoro npeamera «@usnka»

Obwue yenu wusydyeHus ydeObHoro mnpeamera «Dusuka» npencTaBiIeHb B
paboueii mporpaMme OCHOBHOTO 00111ero 00pa3oBaHws.

OCHOBHOM 11eNIbI0 00YUYEHHS JIETeH C 3aJepKKON TMCUXUYECKOr0 pa3BUTHUS Ha
JAHHOM TMPEIMETE SBIISIETCA: IOBBIIICHUE COIMAJIBHOM aJanTaluu JeTel yepes
npuMeHeHUE GU3UIYECKUX 3HAHUN Ha MPAKTHKE.

Jns obyuaromuxcs ¢ 3I1P, Tak ke, Kak U JJIs HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBAaMBAIOIIUX  OCHOBHYIO oOpa3oBaTeIbHYI0  MPOrpamMmy,
JOMUHHUPYIOIEE 3HAYEHUE MPUOOPETAIOT TAKUE Yeiu, KaK:

" OCBOGHHE 3HAHWI 0 METO/IaX HAYYHOTO TIO3HAHUS IPUPOILI M (POpMUPOBAHHE HA
ATOM OCHOBE MPENICTABIICHUN O PU3NUECKON KapTUHE MUPA;

" OBJIAJICHWE YMCHHUSIMH TPOBOJUTH HAONIOJACHUS TPUPOTHBIX SBICHUH,
OMHCHIBaTh M 0000IAaTh pe3yJabTaThl HAOIIOIEHUN, WCIOIh30BaTh MPOCTHIC
M3MEPUTEIbHBIE PUOOPHI TS 3yueHUs: GU3UUECKUX SBIICHUN; TPEICTABIIATh
pe3yabTaThl HAOIIOMCHUN WM U3MEPEHHN C MOMOIIbI0 Ta0nuIl, TpauKoB U
BBISIBJSITh HAa OTOW OCHOBE OMIIMPUYECKHE 3aBUCUMOCTH; MPUMEHSThH
MOJTyYEHHBIC 3HAHUSA JJIs1 O0BICHEHUS! pa3HOOOpa3HbIX MPUPOIHBIX SBJICHUM U
MPOLIECCOB, MPHUHIIUIIOB JIEMCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOMCTB, IJIA
perieHus GU3NYECKUX 3a1a4;

" pa3BUTHE II03HABATEIBHBIX HHTEPECOB, HUHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH, CAaMOCTOSITEILHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPH
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peuieHu  (PU3MYECKHX 3aJad M BBIIOJHEHHH  AKCIEPUMEHTAIbHbIX
MCCJIEIOBAHUM C UCTIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIHUTaHUE YOEXIEHHOCTH B BO3MOXXKHOCTH TO3HAHMS 3aKOHOB MPHUPOABI, B
HEO0OXOMMOCTH Pa3yMHOI'0 UCTIOJIb30BaHUS JOCTIXKEHUN HAYKH U TEXHOJIOT Uit
JUISL TajbHEHIIero pa3BUTHS YEJIOBEYECKOro OOIIeCTBa, YBaXEHHUS K TBOPIAM
HAyKU M TEXHHUKHU; OTHOIIEHUS K (PU3HKE KaK K 3JEMEHTY OOIIeUeI0BEYECKOM
KYJIbTYPBIL;

" MCMOJIb30BaHUE MOJYYEHHBIX 3HAHUN W YMEHUW JJI PElIEeHUs] MPaKTHUYECKUX
3a/lay TOBCEJHEBHOM KHW3HM, OOecredeHusi Oe30MacHOCTH CBOEH KU3HH,
pPaMOHAIIBHOTO MPUPOOTIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPeIbl.
JlocTrxeHue 3THX 1enel o0ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

» 3HaKOMCTBO oOyuaromntuxcsi ¢ 3[IP ¢ meromamu uccinegoBaHusi OOBEKTOB U
SIBJIEHUM IPUPOJIBI;

" OpUOOPETEHHE 3HAHUM O MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3UYECKUX BEIUYMHAX, XapaKTEPU3YIOMIMX OTHU
SIBJICHUS;

* (popmupoBaHue yMEHUI HaOII0AATh IPUPOIHBIC SIBJICHUS U BBIMOIHITH OMBITHL,
nabopaTopHble  pabOTBI M DKCIEPUMEHTAJIbHBIE  HCCIEIOBAHUA  C
UCIIOJIb30BaHUEM HM3MEPHUTENbHBIX NPUOOpPOB, MIMPOKO MPUMEHSEMBIX B
IIPAKTUYECKOM KU3HU,

" OBJIAJICHUE TAaKUMHU IOHATUSMH, KaK IMPHUPOJHOE SIBICHHUE, SMIMPHUECKU
yCTaHOBJIEHHbIN (hakT, mpobiieMa, TUIIOTe3a, TEOPETUUECKUIN BBIBOJI, PE3YyJIbTaT
DKCIIEPUMEHTAJIbHOUN MPOBEPKU;

" [OHMMAaHHE OTJIUYMA HAyYHBIX JAHHBIX OT HENPOBEPEHHOM HUH(pOpMaIuH,
LHEHHOCTH HAayKH [UIsl YIOBJIIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEN UeIOBEKA.

Oco0enHocTH 0TOOpPa M aganTanuM y4eOHOro MaTepuaJia no pusnke

OcHoBoli 00yueHust ooydaroruxcs ¢ 3[IP Ha npenMeTax eCTeCTBEHHOHAYYHOTO
LUKJIa SBJISETCA Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIbHBIX Ollepauuil (aHamus,
CUHTE3, CpaBHEHUE, 0000IICHIE) Ha OCHOBE BBITIOJHEHHUS Pa3BUBAIOIINX YIIPAKHEHUH,
dbopMupoBaHHE TIPUEMOB YMCTBEHHOM paOOTHI: aHAIM3 MCXOJIHBIX JaHHBIX,
IJIAHUPOBAHKUE MaTepraa, OCyIIECTBICHUE IMO3TAITHOIO U UTOTOBOIO CAMOKOHTPOJIS,
a TaK)Ke OCYIIECTBIISICTCS IMKBUIAINS TPOOETIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
MaTtepuana, oTpaboTKa aJropuTMOB, TOBTOPEHUE MpoiiieHHoro. boibioe 3HaueHue
NpUIaeTCd YMEHHUI0 paccka3aTb O BBIMOJHEHHOM paboTe ¢ MIpaBUIIbHBIM
yHOTPEOJIEHUEM COOTBETCTBYIOLIEH TEPMHUHOJOTMM M COOJIOJEHUEM JIOTUYECKHUX
cBsi3el B m3naraemoMm marepuaine. s oOyuarommxcs 3I1P Ha ypoBHE OCHOBHOIO
o01iero o0pa3oBaHUS TMO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJO0CTATOUHBIN
YPOBEHb Pa3BUTHUS OTACIBHBIX TMCUXUUYECKUX MPOLECCOB (BOCHPUATHS, BHUMAHUS,
NaMsITH, MBIILICHUS), CHU)KCHHBIM YPOBEHb WHTEIUICKTYAJIbHOTO PAa3BUTHS, HU3KUU
YPOBEHb BBITIOJHEHUS YYEOHBIX 3aJaHUi, HU3Kasl YCIEutHOCTh oOydyeHus. [lortomy
npu U3y4eHUH (U3UKKA TpeOyeTcs IeJICHANpPaBIeHHOE WHTEUIEKTYaJIbHOE Pa3BUTHE
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oOyuaroruxcst ¢ 3IIP, oTBeudaromee MX OCOOEHHOCTSIM M BO3MOXKHOCTAM. Y4YET
ocobeHHocTe oOyuaromuxcss ¢ 3P Tpebyer, 4ToOBI NpU H3YyYEHUU HOBOTO
MaTepuaa 0053aTeIbHO MPOUCXOIMIIO MHOTOKPATHOE €r0 OBTOPEHHE; PACIIUPEHHOE
pacCMOTpPEHHE TE€M U BOIMPOCOB, PACKPHIBAIOIIUX CB3b (U3UKU C KU3HBIO;
aKTyajlu3alus NEPBUYHOTO )KU3HEHHOTO OMBITa 00yYaOIUXCSl.

YcBoeHHE NPOrpaMMHOrO MaTepuana MO (U3MKE BBI3BIBAECT OOJIBIINE
3arpynHeHus y oOyuaromuxcs ¢ 3IIP, moatomy Teopus uzyuyaercs 0Oe€3 BBIBOJIOB
CIOXHBIX (opmyn. 3anauu, TpeOyrolre MPUMEHEHHS CIIOKHBIX MaTEMaTUYECKUX
BBIYHCIICHUN U OPMYJI, B OCOOEHHOCTH TaKMX TEM, KakK «MeXxaHnuecKoe ABUKEHHUE,
«ApxumenoBa cunay, «MexaHUYecKas DSHEpPrus», «NEKTPUUECKUE SIBICHUS,
«OJEKTPOMATrHUTHBIE SABJICHUS, PEIIAFOTCS B KJIACCE C IOMOIIBIO YUUTES.

Oco0oe BHMMaHHE TpU U3YUYEHUU Kypca (U3MKH YAENSETCS MOCTAaHOBKE U
OpraHu3alliy 3KCIEPUMEHTA, a TAKKE NPOBEICHUIO (MPEUMYLIECTBEHHO Ha KaXKIOM
YpOKE€) KpAaTKOBPEMEHHBIX JEMOHCTpaluii (BO3MOXKHO C  HCIOJIb30BaHUEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTtopble TeMbl 0053aTEIbHO TOJKHBI BKIIOYATh
ONOpHBbIE JiIabopaTopHble pPabOTHI, KOTOpbIE PAa3BUBAIOT YMEHHUE MOJIb30BATHCS
MPOCTEUIIMMUA TMPUOOpaMH, AaHAIM3UPOBATh MOJYyYEHHbIE JaHHble. B cBs3u
0COOEHHOCTSIMUA OBEJCHUS U NEATCIbHOCTH oOy4Jaromuxcst C 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a cOOJIIOJIEHUEM TTPaBUJI TEXHUKUA 0€30MacHOCTH IPH MPOBEACHUM Ja0OPATOPHBIX U
MPaKTUYECKUX paldoT.

bonpmioe BHMManue npu uzydeHuu ¢pusznku nojapoctkamu ¢ 3I1P obpaimaercs
Ha OBJAJCHUE UMM IPAKTHUYECKUMHU YMEHUSMHU M HaBblkaMHu. [IpenycmartpuBaetcs
YMEHbILIEHUE 00bEeMa TEOPETHUUYECKUX CBEIEHUH, BKIIIOUEHUE OTAEIbHBIX TEM WIIU
LEeNbIX pa3fenoB B MaTepuainbl Uisi 0030pHOTO, O3HAKOMUTEIBHOIO WM
¢dakynbraTuBHOTrO M3ydyeHus. Ilpennaraercss ymeHbllleHHEe 00beMa MaTeMaTUYECKUX
BBIYMCIICHUI 3a CUET YBEJIMYEHUSI KAU€CTBEHHOIO ONMCAHNS SIBJIEHUN U IPOLIECCOB

JlocTaTo4HOE KOJMYECTBO BPEMEHU OTBOJUTCA Ha PACCMOTPEHHUE TEM U
BOTPOCOB, PACKPBIBAIOIIUX CBSI3b (U3MKH C IKU3HBIO, C TEMHU SIBICHUIMH,
HAOI0IEHUSIMHU, KOTOPBIE XOPOIIIO W3BECTHBI YUYEHHUKAM U3 MX )KU3HEHHOTO OIIBITA.

MakcuManabHO ~ MCHONB3YIOTCSI  MEXKIPEAMETHBIE  CBSI3U € TaKUMHU
TUCIUIUIMHAMH, Kak reorpadus, xumus, Ouonorusi, T.K. oOydaromuecs ¢ 3P
0COOEHHO HYXIAIOTCA B MPETOJHECEHUU OJHOTO U TOTO K€ ydueOHOro Marepuania B
pPa3NMYHBIX AacCleKTaX, B €ro BapbUPOBAHHH, B HEOJHOKPATHOM IOBTOPEHUHU U
3aKpEeIUICHUH TIOJIYYCHHBIX 3HAHUM W  mpakTuueckux ymenuil. I[lo3Bomsis
paccMaTpuBaTh OJUH U TOT K€ Y4eOHBIM Marepuan C pa3HbIX TOYEK 3pEHUf,
MEXIPEIMETHBIE CBS3U CITIOCOOCTBYIOT €0 Jy4IlIeMy OCMBICICHHUIO, O0JIee TPOYHOMY
3aKpEIUICHUIO TIOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.



Bunbl nesaresibHocTu o0yuawmuxcs ¢ 311P, o0yci10Bj1IeHHBIEOCOOBIMH
o0pa3oBaTeIbHBIMH OTPEOHOCTAMH M 00ecneYnBaKOLINe
OCMBICJICHHOE OCBOEHME CO/IePKAHNM 00pa30BaHus MO npeamery «Pusznka

Temarnueckass U TEPMUHOJIOTHYECKasl JIEKCUKA 1O KypCy (pu3uku
cootBercTByeT [TOOIT OOO.

Copepxanue BUIOB JesiTebHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢uzuku
OTpesieNsieTCsl UX 0coObIMH 00pa3oBaTeNIbHBIMU MOTpeOHOCTAMU. [ToMuMoO mIHMpOKO
ucnoibzyemMbix B [IOOIT OO0 oOuux 175 Bcex 00ydaromuxcsi BUAOB JI€ATEIbHOCTH
CJIelyeT YCHJIUTh BUJBI JESTEIbHOCTH, CieIU(PUUHBIE 7151 JaHHOW KaTeropuu JeTei,
o0ecrneunBaroIIe OCMBICIEHHOE OCBOCHHE COJIEp)KaHUsl 0Opa30BaHUs MO MPEIMETY:
YCUJIEHUE MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHUBU3aLMEH CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuaja ¢ ONOpOil Ha aJrOpUTM; IOIIAroOBOCTb) B U3YYEHUHU
Marepuasa; UCIOJIb30BaHUE JOMOJHUTEIBHOW BU3yaIbHON OMOPHI (CXEMbI, I1a0JIOHBI,
OMOpHBIE TaOJMIIBI); PEYEBOM OTYET O MPOLECCE M pe3yJbTaTe JIeATEeIbHOCTH;
BBHITIOJTHEHUE CIEIUAIBHBIX 3aJaHui, 00ECIeUUBAIONUX KOPPEKIHIO PeryIIsIIu
y4eOHO-TI03HABATENBHOM 1€ATEIbHOCTU U KOHTPOJIb COOCTBEHHOTO pPE3yJIbTaTa.

Jns oOydvarommxcs ¢ 3IIP cCylecTBEHHBIM SIBISIIOTCA MPUEMBI PabOThI C
JEKCUYECKUM MaTepuaioM Mo mnpeamery. lIpoBomuTcs cnemnuanbHas paboTa 1o
BBEJICHUIO B aKTHBHBII CJIOBapb OOYYaIOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUHU.
N3y4aemble TEpMUHBI BBOASATCS Ha IOJMCEHCOPHON OCHOBE, 00s13aTe/IbHA BU3YallbHAs
NOJIIEPAKKA, AITOPUTMBI paOOTHI C ONPEIETICHUEM, OTTIOPHBIE CXEMBbI JJIs1 AKTyaIU3aluH
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObiMu 00pa3oBaTesbHBIMU NOTpeOHOCTSIMU 00yyatomuxcs ¢ 3I1P,
[IPU TUTAHUPOBAHUH PabOTHI YUECHUKA Ha YPOKE CIIETyeT MPUIEPKUBATHCS CIEAYIOIINX
MOMEHTOB:

1. Ilpu ompoce HeoOXoaAMMO: JaBaTh ajdrOpUTM OTBETA; pa3peniaTh
MOJIb30BATHCA IJIAHOM, COCTaBJICHHBIM MPHU MOATOTOBKE TOMAIIHETO 3a/1aHUs; JaBaTh
00JIbIIe BpEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3periaTh AeaTh MpeIBapUTEIIbHbIC
3aMHCH, OJIb30BATHCS HATJISAHBIMU MOCOOUSMHU.

2. Ilo BO3MOXHOCTH 3a7aBaThb OOY4YaIOIIMMCS HABOJSIIME U YTOUHSIOIIME
BOIPOCHI, KOTOPbIE IOMOT'YT UM ITOCJIEJOBATEIBHO U3JI0KUTh MaTepual.

3. CucremaTuecku IPOBEPSATh YCBOEHHE MaTepuaja 10 TeMaM YPOKOB, AJis
CBOEBPEMEHHOT'0 OOHApPYKEHUS ITPOOEIIOB B MPOILIEAIIIEM MaTepHale.

4. B npouecce U3yyeHus: HOBOro MaTepraja BHUMaHUE YUEHHUKOB OOpalaeTcs
Ha HanOoJiee CIIOKHBIE pa3ienbl n3ydyaeMon TeMbl. HeoOxoammo varie oOpamarhest K
HUM C BOIIPOCaMH, BBISICHSIOLIMME MOHUMaHKUE y4eOHOro MaTepuasa, CTAMYIHNPOBATh
BOTIPOCHI IIPU 3aTPYJHEHUSIX B YCBOCHUH HOBOTO MaTepHara.

Mecto yueOHOro npeamera « @Pu3uKa» B y4e0HOM IJIaHE

B coorBerctBUM ¢ @DenepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJIapTOM OCHOBHOT0 00111ero oOpa3oBaHust yueOHbIN npeamMeT « Pu3nka» BXOIUT B
npeaIMeTHyl0 o060nacth «EcTecTBeHHbIE HayKn» W SIBISIETCS OOSI3aTENBHBIM IS
uzyuenus. Coxpeprkanue ydeOHoro npeamera «Dusnkay, NpeACTaBICHHOE B
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paboueit mporpamme, coorBeTcTByeT DPI'OC OOO, ocHOBHOW 00pa3oBaTelbHON
porpaMmMe OCHOBHOro oOmiero o0Opa3oBaHusl, aJaNTUPOBAHHOW OCHOBHOM

00pa30oBaTeNIbHOW MpPOrpaMMe OCHOBHOIO OOIIEro o0pa3oBaHMs OO0ydarouXcs C
3a/1EPKKOU IICUXUYECKOTO PA3BUTHSI.



COAEP)KAHUE YUEBHOTI'O ITPEAMETA «®PU3UKA»

7 KIIACC

Pasznen 1. @®u3uka u e€ poJib B IO3HAHUU OKPYKAIOLIET0 MUPA

dusuka — Hayka o npupoe. Apnenns npuponsl (MC'). dusnyeckue sBICHUS:
MEXaHMYECKHUE, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenWUMHBL. V3mepeHue ¢uznueckux BenMUyUH. Dusuyeckue
npubopwi’. [lozpewrocms uzmepenuti. MexXayHapOaHas CUCTEMA €TMHHIL.

Kak ¢u3uka u gpyrue ecrecCTBEHHbIE HAYKU U3Y4aloT Npupoay. EcmecmeenHo-
HAyuHblll Memoo NO3HAHUA: HAOMI00eHue, NOCMAHOB8KA HAYYHO20 B80Npocd,
8bIOBUIICEHUE — 2UNOme3, JIKCHEepUMeHm NOo Nnpogepke 2unomes, O00bACHEHUe
Habaooaemoeo asnenus. Onucanue QuuuecKux sa61eHuti ¢ NOMOUbI0 Mooeel.

[TpenMeT 1 METOBI PUBUKH.

HMemoncmpayuu’

1.  MexaHu4ecKue, TEIUIOBBIC, DJIEKTPUYECKHE, MATHUTHEBIE, CBETOBBIC
SBIICHUSL.

2.  dusnueckue npubOPHI ¥ NPOLEAYPa IPIMBIX H3MEPEHHI aHATIOTOBBIM M

u(GpPOBBIM TIPUOOPOM.
3. OnpeneneHre NorpeHOCTH IKCIEPUMEHTA.
@ponmanvhvle 1a00pamopHvle padomvl uiu 31eKMPOHHAA 0EMOHCIMPAU.
1.OnpenencHue TIEHBI JENEHUS W3MEPUTEIBHOTO Mpubopa (UCHONIB3YS
TEXHOJOTUYECKYIO KapTy SKCIIEPUMEHTA).
2. Nzmepenne o0bEéMa )KUJIKOCTH U TBEPAOTO Tea
3. Onpeodenenue pazmepos Maivlx meil.

Paznean 2. IlepBoHayasibHbIe CBe/IeHNUSI 0 CTPOCHUH BellleCTBA

CtpoeHuwe BemecTBa: aTroOMbl W MOJEKYJBI, ux pazmepsl. Onvimol,
00Ka3vlearouue OUCKpemuoe CmpoeHue euecmad.

JlBmkeHne dactull BemiecTBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue, auddysus. Bzaumooeilicmeue uacmuy
gewecmaa: NpUmsdICeHue U OMmmaiKueaHue.

ArperaTHble COCTOSHUSI BEILIECTBA: CMPOEHUE 2A308, HCUOKOCMEl U MBEEPObIX
(kpucmannudeckux) men. Bzaumocesazv medncdy colucmeamu 8eujecms 6 pPa3HbiX
aAzpe2amuvbiX COCMOSHUAX U UX AMOMHO-MONEKYAApHbIM cmpoenuem. Ocobennocmu
azpe2amubix COCMOAHUL 00bL.

Hemoncmpayuu®

' MC — 211eMeHTHI coJiepKaHKs, BKIIOYAIONIHE MEKIPEAMETHEIE CBA3H, KOTOPHIE MOAPOOHEE PACKPHITHI B
TEMaTHYECKOM IUIAHUPOBAHHH.

2351eck 1 fanee KypCuBOM 0003HAaUEHBI TEMBI, H3yYeHHE KOTOPBIX IPOBOJUTCA B 03HAKOMUTEILHOM IuTaHe. Ilenaror
CaMOCTOSITENILHO ONpe/IelisieT 00beM H3y4aeMoro MaTepHasa.

3 Bee JlemoHcTpanyu 1 JIaGopaTopHble pabOTHL, PEACTABICHHEIE B COAEPKAHUH, JOIycKaeTcsi (MOKHO) TPOBOIUTS,
HCTIONB3YS MH(POPMAITMOHHBIE U AIEKTPOHHBIE TEXHOJIOTHH (I pOBBIE 00pa30BaTENbEHBIE PECYPCHI).

4 31ech n naee MPUBOIAUTCS PACIIMPEHHBIN EPEYEHb Ja00PaTOPHBIX PabOT M OIBITOB, M3 KOTOPOTO YYHTENb JICIacT
BBIOOD 110 CBOEMY YCMOTPEHHIO.
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1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.
2. Habmronenue nuddysuu.
Dponmanvhsle 1a00pamopHvle padomvl U ONbIN b

1. Ouenka pauameTpa aTroMa METOJAOM PAIOB (C  HCIOJIb30BaHUEM
dotorpaduii).
2. OMnbITHI IO HAOJIOICHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3.0mbITEI MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJEKYJISIPHOTO TPUTSKCHUS
(2/1eKMpPOHHAA OeMOHCMPAUU).

Pa3nen 3. /IBu:keHMe U B3aUMO/deilicTBHE TeJl

Mexanudeckoe JBIKEeHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBH)KCHHE.
Ckopoctb. Cpeousisi ckopocms npu HepagHomepHom oOsudxceHuu. Pacd€r mytu u
BpPEMEHU JIBUKCHHUS.

SBnenne wuHepuMu. 3aKkoH uHepyuu. Bzaumooleicmeue men KAK NPUHUHA
UsMeHeHUus cKopocmu Osudicenus men. Macca kaxk mepa unepmHocmu menda.
[TnotHOCTH BemecTBa. C8s3b NIOMHOCMU C KOIUYECMBOM MOIEKY 8 eOuHUye 00vbéma
geujecmaa.

Cuna Kak XapakKTepuCTHKa B3auMoACHCTBUS Tel. Cuna ynpyzocmu W 3aKOH
I'yka. Usmepenue cunvi ¢ nomowwpro ounamomempa. SIBIEHUE TATOTCHUS W CHIIA
TsokecTH. Cuna msocecmu Ha opyeux naanemax (MC). Bec tena. HeBecomocCTb.
CnoxeHue cujl, HalpaBJIEHHBIX MO OJHOM mpsiMod. PaBHomelcTByromas cui Cuna
mpenus. Tpenue ckonvocenus: u mpenue nokos. Tpenue 6 npupooe u mexuuxe (MC).

JMemoncmpayuu’

Hab6nronenne MexaHnueckoro JBUKEHHUS Tena.

N3mepenHne cCKopoCTH MPSMOIUHENHOTO TBUKEHHUS.
HaGnronenue siBjeHUST MHEPIIHH.

Hab6nronenue u3aMeHeHrs CKOPOCTH MPU B3aUMOIEHCTBUM TEJ.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEJL.

CrnosxeHue CuJl, HapaBJIEHHBIX 110 OJTHOM MPSIMOH.

7. JleMOHCTpalus CUJIbl yIPYrOCTH HA PAa3IMYHbIX MaTepuaiax.
@ponmanvusle 1a60pamopnvle padbomul U ONbIMBL,

A

1. Onpenenenne CKOPOCTH PABHOMEPHOTO IBUKEHUS (LIIapUKa B KUIAKOCTH,
MOJIEJIN JICKTPUYECKOTO aBTOMOOWIIA U T. 11.) (2J1eKMPOHHAA 0eMOHCIMPAYUSL).

2. OmpenesneHue cpegHel CKOPOCTH CKOJIbKEHUs OpycKa WM IIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre IOTHOCTH TBEPIOTO TENA.

4. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb pacTshkeHus (nedopmariin)
HPY>KUHBI OT IPUII0KESHHOM CHITBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHHS OT

Beca TeJla M XapaKTepa COMPHUKACAIOIINXCS TTIOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, KMIKOCTEN U ra3oB
Hasnenue. Cnocodvl ymenvuienus u ygeauveHusi oasnenus. Jlagnenue easa.
3asucumocms Oasnenus 2aza om obwvéma, memnepamypul. Ilepedaua oasnenus
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meepoviMu menamu, sxrcuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue
Mawunbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTU OT TIyOuHbl. Coobwarowuecs cocyosi.
l'uopasnuueckue mexanusmol.

Atmochepa 3emnum u armocepHoe naBieHue. lIpuuuHvl Cyuecmeo8aHus
8030ywiHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprozo
oasnenust. 3a8ucumMocms ammoc@heprHo2o 0asieHusi Om 6blCOmbvl HA0 YPOBHEM MOPS.
lIpubopwil Ons usmepenuss ammocgheprozo 0asieHus.

leiicmeue srcuokocmu u 2asa Ha nozpyxcénHoe 8 Hux meno. BulTaakuparonias
(apxumenoBa) cuia. 3axon Apxumeda. llnasanue men. Bozoyxonnasanue.

Hemoncmpanuu

1. 3aBUCUMOCTb JAaBJIEHUA ra3a OT TEMIIEPATYPHI.

2. [lepenaya naBiaeHUs KUIKOCTBIO U TA30M.

3.  CooOuiaromuecs COCy/abl.

4. I'mapaBanyeckuit mpecc.

3. [IposiBnenue nencTBrst aTMOC(EPHOTO AaBICHHUS.

6. 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH
T€JIa Y MJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHus TEN: MJIABAHWUE WIHM NOTPYKEHUE TEJl B 3aBUCUMOCTHU

OT COOTHOIIIEHUS IJIOTHOCTEH Tea U JKUIKOCTH.
@ponmanvhvle 1a00pamopHvle padonmvl U ONbIN bl

1. HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOM
B ’KMJKOCTb YaCTHU TeJIa.

2. OnpeneneHrue BBITAIKUBAIONIEH CHJIBI, JCHCTBYIOIIEM Ha  Telo,
IOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMICH CHJIbI, JEUCTBYIOIIEA HA
TEJIO B JKUJIKOCTH, OT MAacCHhI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh BBITAJKUBAIOIIECH CHUIIBI,

JIEUCTBYIOIIEH Ha TEJIO B KHUJIKOCTU, OT 00bEMA MOTPYKEHHOM B )KUIAKOCTh YaCTH TeJla
1 OT MJIOTHOCTHU KUIKOCTH.

3. KonctpynpoBanne apeoMerpa WM  KOHCTPYMPOBAHUE  JIOJKH
U ONIPEAEIICHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. JHEPrus

Mexanuueckas padota. MOIIHOCTb.

ITpocTeie MexXaHU3MbL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. [Ipasuino
pasnogecus pviuaza. llpumenenue npasuna pasnogecus pviuaca K 010Ky. «3oiomoe
npasunoy mexanuxu. KIIJI npocTteix Mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas oHeprusa. Kunemuueckas U NOMEHYUANbHAA — IHEPIUAL.
IIpespawienue 00Ho20 6uda mexanuyeckou sHepeuu 6 Opyeou. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpayuu

1. IIprMepbl IPOCTBIX MEXAaHU3MOB.
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@Dponmanvivie nabopamopuvie’pabomol u onvimot’

1. Onpenenenre paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAILHON TOBEPXHOCTH.

2. Uccnenosanue ycnoBuil paBHOBECHS phlyara.

3. N3mepenue KII/ HaKJIOHHOM MJIOCKOCTH (2n1ekmponnasn
demoncmpauus).

4. N3yuenune 3akoHA COXpaHEHUs MEXAaHWYECKON DHEPTUHU (21eKMPOHHAA
demoncmpauus).
8 KIIACC

Pa3nena 6. TentoBbIe ABJICHUSA

OcHoBHble  NONOJICEHUSL  MONEKYISAPHO-KUHEMUYECKOU MmMeopuu  CMpoeHuUs
sewecmea. Macca u pasmepvt amomos u moaexyi. Onvimsl, noOmeepi’coarouue
OCHOBHbLE NOJOIHCEHUSL MONEKVISIPHO-KUHEMUYECKOU MeopUul.

Mopenn TBEPAOTo, MKHUIKOTO W Ta3000pa3HOTO COCTOSHHMMA BEIECTBA.
Kpucmannuueckue u amoppuole mena. Obvsichenue c8olcms 2az08, Hcuokocmeu u
MeEPObIX Mmell HA OCHOBE NOJONCEHUL MONEKYISAPHO-KUHEMUYECKOU Meopuu.
CmauuBaHue u KanuuisapHole aeienus. Teniogoe pacuupenue u coicamue.

Temneparypa. Cés3b memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCCHUS
yacmuy.

Buyrpennss  sHeprus. Cnocobvl  usmeHeHuss  GHYMpeHHel — dHepPeUl.
menionepeoava u cogepuieHue pabomol. Buovl menionepedauu: menionposooHoCy,
KOHBeKYUsl, U3TyueHue.

KonuyectBo Temmnotel. Yoenvnas mennoémxocms eewjecmea. Tennoobmer u
menyiogoe pasHosecue. Ypasrenue meniogo2o 6aiauca.

IInasnenue u omeepoesanue KpUCMAIIUYECKUX gewecms. YoenvHas menioma
naaenenus. Ilapoobpaszoeanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvrnas
menjioma  napoooOpazo8anus.  3a6UCUMOCIbL  MeMNnepamypvl — KUneuus  om
ammocgepnozo oasnenus. Brasicnocms 6030yxa.

DHeprus TOIIMBA. YoenbHas menioma ccopaHusl.

Hpunyunor pabomor mennosvix osucameneu. KIIJ[ mennosoco osucamensi.
Tennosvie dsucamenu u 3awuma oxkpyaicaroujei cpeovt (MC).

3axon coxpanenus u npespaujernus snepeuu 6 menyosvlx npoyeccax (MC).

Hemoncmpanuu

I. Habmtoienue 6poyHOBCKOTO ABM)KECHUS.

2. HaoGmonenue nuddysun.

3.  HaGmoneHue siBIEHUN CMauynuBaHUs M KAWUTSIPHBIX SBICHHM.

4.  HabmroneHue TEII0BOro pacIIupeHus Tell.

5. H3MeHeHue maBiieHus rasa Npu U3MEHEHHU 00BbEMA U HarpeBaHUM HIIU
OXJTaKJICHUH.

6.  IlpaBuia u3MepeHus TEMIEPATYPHI.

7. Buap! Teronepenaun.

8. Oxnaxx/ieHue Npy COBEPIICHUH PaOOTHI.
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9. HarpeBanue npu coBepiieHHH pad0Thl BHEITHUMU CHIIAMH.
10. CpaBHeHHE TENIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGmroneHnve KumeHws.

12. HaOmroneHue NocTOSHCTBA TEMITEpATyphl MPH TUIABJICHUH.
13. Mopaenu TEIIOBLIX ABUTATEICH.

Dponmainvusle 1ad0pamopuvle padonvl U ONbIN b

1. OnbITel 10 OOHAPYKEHUIO JEUCTBUSL CHJI MOJEKYJISIPHOTO HPUTSIAKEHUS
(21eKmpoHHan oemoncmpayus).

2. OnbITHI O BHIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WJIA caxapa.

3. OnbIThl MO HAOTIOEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. Ornpenenenue gaBiaeHUs BO3yXa B OaJJIOHE MINPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUS BO3/1yXa OT €ro
00bEMa M HArPEBaHUS WA OXJIKICHHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW YHEPrUu Tela B PE3ysbTaTe
TEeTIonepeayn U padOoThl BHEITHUX CHJI.

7. UccnenoBanue sBiIeHHUS TEMIOOOMEHA MPU CMEIIUBAHUHM XOJOJIHOU H
rOpsYEU BOJIBI.

8. UccnenoBanue npouecca UCIapeHusl.

9. OnpeneneHrne OTHOCUTENBHOM BIAXKHOCTH BO3AYyXaA.

10.  Onpeoenenue yoenvbHol meniomsl NaAAGIEHUs TbOd.

Pasznen 7. DnekTpuyeckne 1 MAarHUTHBIE SIBJICHUSA

Inexmpuzayuss men. JIBa popa 3NEKTpUUYECKHX 3apsiaoB. B3aunmojericTBue
3apsHKEHHBIX TElL.

DnekTpudeckoe mnoje. llpunyun cynepnosuyuu 3j1eKmpudeckux nojei (Ha
KauecmeenHoM YPOsHe).

Hocumenu snekmpuueckux 3aps0os8. DnemenmapHviil d1eKmpudecKuil 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJICKTPUKH. 3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsja.

DNeKTpUYecKul TOK. VYcnosus cywecmeoganusi 321eKmMpuyecKkoco moka.
HNcTtouHuKku MOCTOSHHOTO TOKA. JIeMCTBUSI 3IEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOR). DIeKmpusecKutl mox 8 HCUOKOCMsX U 2a3dx.

PaGota W MOIHOCTH OANEKTPUYECKOTO TOKA. 3akor Jlucoyrs—J/lenya.
Onexmpuueckue yenu u nompeoumenu I1eKMpU4ecKol SHepeuu 8 Ovbimy.
Onektpuueckas uemnb. Cuiia Toka. DieKTpudyeckoe HampsikeHue. COonpoTUBIIEHUE
MPOBOAHUKA. YOenvHoe conpomusnenue eewyecmsa. 3akon Oma Jjisl ydacTKa IIETH.
[TocnenoBaTtenbHOE W MapajliebHOE COEAUWHEHHE MPOBOJHUKOB. Kopomkoe
3aMbIKAHUE.

ITocTosiHHBIE MarHuThl. B3anMoieicTBUE ITOCTOSSHHBIX MarHUToB. Mazcrnummnoe
none. Maznumnoe none 3emnu u e2o 3nauenue 0 yHcuznu Ha 3emine. Onvim Ipcmeoa.
Maenumnoe none snexmpuyeckoeo moka. llpumenenue 31eKmMpomMacHUmMo8 8 mexHuKe.
eticmeue macHumMHO20 Noisl HA NPOBOOHUK C MOKOM. INEeKmpoosuecameib
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nocmosanHo2o0 moka. Mcnonvzoeanue snekmpoogueameneti 8 MeXHUYECKUXx YCm-
poucmeax u Ha mpaLcnopme.

Onvimovl Dapaodes. Aenenue snexkmpomacnumuon unoykyuu. Ilpasuno Jlenya.
Onexkmpozenepamop. Cnocobwvl noiyyeHus INeKMmpUlecKoli dHepeul. INEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DJNeKTpU3alus Tel.

2. JIBa pozia dIEKTPUUECKUX 3apsAI0OB U B3aUMOJEHCTBUE 3aPSKEHHBIX TEI.
3. Y CTpONCTBO U IEUCTBUE SIIEKTPOCKOIIA.

4. DIIeKTpOCTaTUYECKask MHIYKIIHUS.

3. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSI0B.

6. [TpOBOJTHUKH U JUAIIEKTPUKHU.

7. MopenupoBaHue CUIIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.

8. M cTOYHMKM IOCTOSTHHOTO TOKA.

9. JIeCTBHS IEKTPUIECKOTO TOKA.

10.  DmeKkTpu4ecKHil TOK B )KUIKOCTH.

11. T 'a30BbIl pa3psia.

12.  HM3mepeHune cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTpUYECKOr0 HAPSIAKEHUS BOJIbTMETPOM.

14.  Peocrtar u Mara3uH CONpOTHUBIICHUI.

15. B3sammopueilicTBHe IOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS TTOJIOCOB MarHUTA.
17. MoaenupoBaHNE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmneiT Dpcrena.

19. MarnuTtHOe nose Toka. DNEKTPOMAarHur.

20. JleiicTBME MarHMTHOTIO MOJISI HA TPOBOJHUK C TOKOM.

21. DnekTpoaBUraTelb MOCTOSIHHOTO TOKA.

22. HccnenoBanue SBICHUS DJIEKTPOMAarHUTHOM MHAYKIWH.

23.  Omneitel Papajes.

24. 3aBHCHMOCTbH HAIIPABJIICHUS MHAYKLIMOHHOTO TOKA OT YCJIOBHH €rO
BO3HUKHOBEHHSI.

25.  DIEeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

@ponmanvhsle 1a00pamopHvle padomvl U ONbIM b

l. OnpITel MO HAOMIOACHUIO BJEKTPU3ALMM TEA HWHAYKUUEH U MpHU
COIIPUKOCHOBEHUMU.

2. HccnenoBanne AEUCTBHUS DIEKTPUYECKOTO IOJI HA IMPOBOAHUKHU U
TUDJIEKTPUKH.

3. COopka 1 npoBepKa pabOThl IAEKTPUUECKON 1IETTH MTOCTOSIHHOTO TOKA.

4. N3mepeHne n peryampoBaHue CHIIBI TOKA.

3. N3mepenune u peryampoBaHue HAPSKEHUS.

6. Hccneoosanue 3agucumocmu cuivl moka, uoywe2o uepes peaucmop, om

ConpomueleHust pesucmopa U HanpAdNCEeRUsl Ha pe3ucniope.
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7. Ol’leMbl, OeMOHcmpupy}ow;ue 3d6UCUMOCMb IJIEeKMpuUUecKoco
conpomueierus I’lpO@OaHMKCZ om e2co OJZMHbl, I’ZJZOI/I/;CZOM nonepevHoco Ce4YeHusl U

mMamepuana.

8. Ilposepxka npasuna cnodxcenus HAnpaxiceHuu Npu HOCie008ameIbHOM
CcoeOuHeHuU 08yX pe3ucmopos.

9. Ilposeprxa npasuna 011 CUlbl MOKA NPU NAPALIETbHOM COeOUHeHUU
Pe3uUcmopoa.

10.  Omnpenenenre pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.  OnpeneneHue MOIIHOCTH 3JEKTPUYECKOIO TOKA, BBIIEIAEMON Ha
pe3ucrope.

12.  HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JTAMIIOUYKY, OT
HANPSKCHUS HA HEW.

13. HccrnenoBaHue MarHUTHOTO B3aUMOJCHCTBUS IOCTOSIHHBIX MarHUTOB.

14. MH3ydyeHwe MarHUTHOTO TIOJSl TOCTOSIHHBIX MArHUTOB TPU  HUX
00bEIMHEHUU U Pa3JICIICHUMU.

15.  HccnenoBanue 1eMCTBUA dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OnbITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIbl B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HApaBJICHUS TOKA B KaTYIIIKE.

17. HM3yudeHue NeWCTBUA MATHUTHOTO TOJISI HA POBOJHUK C TOKOM.

18.  U3yuenue pabomwl snekmpoosucameisl.

19. HN3mepenue KII/I anekTpoaBuraresibHONW yCTaHOBKH.

20. OmnbITEl N0 MCCIAEAOBAHUIO SIBIICHHUS HJIEKTPOMArHUTHOW WHIYKIIUU:
HCCIIEIOBAHNE N3MEHEHUM 3HAUEHUS U HAIIPABIICHHS] MHAYKIIMOHHOIO TOKA.

9 KITIACC

Pa3znen 8. MexaHu4yeckue siBJIeHUS

Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. (Cucrema  oTcuéra.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MPSMOJMHEUHOE
nBwxeHue. Hepasnomepnoe npsamonuneinoe osudicenue. CpenHsis u MeHO8eHHAs
CKOPOCHb mena npu HepasHOMEPHOM OBUNCEHUU.

Yckopenue. PasuoyckopenHoe npamonurelnoe osudicenue. CBOOOTHOE
nageuue. Onvimol [ anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopenue.

IlepBoiii 3akoH HprotoHa. Bropont 3akoH Herorona. Tpernii 3akoH HproToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3axon I’ yka. Cuna mpenus. cuia mpeHus CKOAbA*CeHUsl, Culd
MpeHUs NOKosl, opyeue 8U0bl MPeHUsl.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOHOTO
nanenus. [euoscenue nianem eokpye Connya (MC). llepsas kocmuueckas cKkopocmeo.
Hesecomocmo u nepezpysxu.

PaBHOBecue MarepuanbHOW TOUYKU. Abcomomno meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKpeniéHHou ocbio epawerusi. MoMeHT cuibl. [lenmp msocecmu.
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Nmnynse Tena. Mzmenenue umnyirvca. Mmnynoc cuivl. 3aKOH COXpPaHECHUS
umnyibca. PeaktuBnoe asuxenue (MC).

Mexannueckas paboTa 1 MOIIHOCTb. PaboTa cuil TSKECTH, ynpy2ocmu, mpeHusl.
Cea3zv omepeuu u pabomsi. lloTeHUMaNbHAas DSHEPrus TeNa, MOJHATOrO Haj
MIOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas snepeus cocamou npyxcunvl. Kunetnaeckas
sHeprus. Teopema o Kunemuueckou SHepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruu.

Hemoncmpauuu

I. Hab0mro1eHre MeXaHM9IeCKOTro JBIKCHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJ
OTCUETA.

2. CpaBHeHHME TIyTE€ W TPACKTOPUM NBUKEHUS OJHOIO M TOrO K€ Tema
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

3. N3mepenune CKOpoCTH U YCKOPEHHUS TPSMOJIMHEMHOTO JIBUKCHUS.

4, HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO IBUKECHUS.

5. HaOmnronenue nBuKeHUs TeJia 1o OKPY>KHOCTH.

6. HaOmroieHne MeEXaHMYECKUX SIBJICHUM, MPOUCXOISAIIUX B CHCTEME

oTcuéra «Teyexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHUA TeJla OT MACChl Tejla U JICUCTBYIOIIECH Ha HErO
CUJIBI.

8. Ha6nronenue paBeHcTBa CHII TPU B3aUMOJIEHCTBUU TEN.

9 N3meHeHue Beca Tea Ipu YCKOPEHHOM JIBUKEHHUH.

10. TIlepenmaya ummysbca IpHu B3aUMOJCHCTBUY TEIL.

11. IIpeoGpa3oBaHus SHEPTUH NPU B3aUMOACUCTBUHU TEJL.

12. CoxpaHeHre UMIyJIbCa ITPU HEYIIPYTOM B3aHMMOJICHCTBHH.

13.  CoxpaHeHue UMITyJIbCa MPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGmroneHne peakTUBHOTO IBUKEHUS.

15. CoxpaHeHue MEXaHUYECKOU SHEPTUU MTPU CBOOOHOM MAJCHUH.

16. CoxpaHeHHe MEXaHMUYECKOM OHHEPrMd MpPU [BWKEHUHU Tela O]
JNEUCTBUEM IIPYKUHBL.

Dponmanvusvle 1a00pamopHvle padbomul U ONbvIMbL

1. Koucmpyupoeanue mpakma 05 pazeoHa u OalbHeluule20 pagHoMePHO20
O0BUINCEHUS ULAPUKA UTIU MENeHCKU.

2. Omnpenenenue cperHed CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBUYKEHUS
[IapUKa MO HAKJIOHHOM TJIOCKOCTH.

3. OnpeneneHre yCKOPEHUS TeNa PYU PaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOU TIOCKOCTH.

4.  HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM
JBIDKEHUY 0€3 Ha4aJIbHOW CKOPOCTH.

5. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JaBJICHMUS.

6. Omnpenenenre kodhGUIEHTa TPEHUS CKOJIBKECHHSI.

7. Onpenenenne KECTKOCTH MPY>KUHBI.

16



8. Onpenenenue paboThl CHIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHON TTOBEPXHOCTH.

9. Omnpenenenue paboOTbl CUJIBI  YIOPYIOCTH MpU  THOIBEME TIpysa
C MCTIOJIb30BAaHUEM HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

10. H3yueHwue 3aKOHA COXPAHECHUS YHEPTUH.

Paznen 9. Mexannueckue KoJie0aHUs U BOJHbBI

Konebarensnoe npmwkenune. OCHOBHBIE XapaKTEPUCTHUKUA KOJIEOAHMIA: MEPUO,
4acToTa, aMIUTUTyaAa. Mamemamuueckuii u npysxcunnviti masmuuxu. llpespawenue
SHepeUuU npu Ko1ebameibHOM 08UNHCEHUU.

3aryxaromue konedanus. BeiHyk1eHHbBIE KoJleOaHus. Pe3oHaHc.

Mexanudeckue BoJHBL. CBONCTBA MEXaHWYECKUX BONH. [IpodonvHble u
nonepeumvie 80JHbL. J[IUHA 80JIHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbI 8 MEEPOOM meie, cerucmudeckue 8onnvl (MC).

3ByK. I pomxocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpaszsyx u
VAbMPA3BYK.

Hemoncmpayuu

1. Habmonenune koneOaHuil Tea moja JSHCTBUEM CHIIbI TSDKECTH U CHIIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGuroienne BeIHYXIEHHBIX KOJIeOaHU U pe30HaHca.
PacnipocTpanenue mpo10IbHBIX U TTOTIEPEYHBIX BOJH.
HaG:1ronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.
(Dponmaﬂbuble Jaabopamopmvle padomuvl U ONbIN bl

SRV

1. OnpeneneHyve YacToThl M Iepuoja KoJieOaHHM MaTeMaTH4eCKOTo
MasTHUKA.

2. Omnpenenenre 4acTOThl M MEpPUOAA KOJEOAHU MPYKMHHOTO MasiTHUKA
(21eKmpoHHana oemoncmpauus).

3. UccnenoBanue 3aBUCUMOCTH MepHO/1a KOIeOaHUii TTOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. UccnenoBanne 3aBUCUMOCTH TepuoAa  KoJeOaHWUN  MPYKUHHOTO
MasITHUKA OT MaCChI Ipy3a (271eKmpPOHHAA 0EMOHCMPAUUSL).

5. [IpoBepka HE3aBUCUMOCTH TEpUOIa KOJIeOAHUN TPpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Tpy3a.

6. OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh Tlepuoja  KoJieOaHUit
NPY>KMHHOTO MasiTHUKA OT MaCChl I'py3a U KECTKOCTHU MPYKUHBI.

7. N3mepenue  yckopeHHsi  CBOOOJHOrO  MajaACHUSI  (2J1eKmpoHHas
demoncmpauus).

Paznen 10. DiieKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMAarHuTHOE  TIOJIE. DJIEKTPOMArHUTHBIE  BOJIHBI. Csoticmsa
anekmpomacHumuolx 60aH. Illkana snexmpomacnumuvix 6o0aH. Hcnonvzosarue
INEKMPOMACHUMHBIX BOJIH OISl COMOBOU CE53U.
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OnexkrpomarauTHas Inpupoga csera. CKOpocTh cBeTa. BoOJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu

1. CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMICTBA CBETA.

@Dponmanvuvie nabopamopnsie’ paéomol u onvimot’

1. N3ydeHne CBOWCTB JJIEKTPOMAarHWTHBIX BOJH C IIOMOIIBIO

MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIE IBJICHUSA

JIyueBas moaenb cBeta. MIcTouHuKM cBeTa. [Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenuss Connya u Jlyner. Otpaxkenue cBera. [lnockoe 3epkano. 3axou
ompasiceHus ceema.

[Ipenomnenue cBera. 3akoH TIpeaoOMIICHUs cBeTa. [lonnoe 6HympeHHee
ompadicenue ceema. Hcnonvzoeanue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonx mnyueir B JuH3e. Onmuyeckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocmo u
0AIbHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnekmp. Onvimvi Hoiomona. Cnoowcenue
CNEeKMPANbHbIX YBEMO8.

Hemoncmpauuu
[IpssiMosMHEHOE pacIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300paxkeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon aydeil B cobuparouieil mmH3e.

Xo0J1 Ty4el B pacCEeUBArOLIECH JIMH3E.

[Tony4yenue n300paXkeHn ¢ MTOMOIIIBIO JIHH3.

9. [Ipunuun aeiicTBus GoToarmnapara, MUKpPOCKONA U TEJIECKOIA.
10. Mogenb rnasa.

11. Pa3znoxxenue 6enoro cBera B CIEKTP.

12. TlomyueHnue Oenoro CBETA MPU CI0KEHUU CBETA PA3HBIX I[BETOB.
Dponmanvhovle 1a60pamopHsie padGoOmvl U ONbIMbL

PN AW =

1. HccenepoBaHue 3aBUCMMOCTH YIVIa OTPAXKEHUsSI CBETOBOIO JIyda OT yIUIa
naJICHUs.

2. N3yuyeHune XxapakTepucTUK H300paxXeHus IpeIMeTa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa IPEJIOMIIEHHUS] CBETOBOTO JIy4a OT YIJIa
NaJICHUs Ha TPAHULIE «BO3AYX—CTEKIION.

4. [Tonyuenne n3006pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTMH3HI.

5. Omnpenenenre OKYCHOTO PACCTOSIHUS M ONITUUECKOM CHIIBI COOUparoIieit

JIMH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).
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6. OneITel 1O Ppa3JIOKEHUIO OENOro CBETa B CIEKTP (271eKmpOoHHAA
oemoncmpayusi).

7. OnbITEl IO BOCHIPUATHIO LIBETA NMPEAMETOB IPU UX HAOIIOACHUM 4Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanTOBBIC IBJICHUSA

Onvimsl Pezepgpopoa v mnaHeTapHas Mojeib aroMa. Monenb atoma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmot.

PagnoaktuBHOCTE. Anvgha-, bema- u camma-uznyyenus. CTpoeHUE aTOMHOTO
anapa. Hyxnonuas mooens amomuoeo sopa. Mzomonwl. Paduoaxmugtsie npespaujerusl.
Ilepuoo nonypacnada amomuuix s0ep.

SAnepubie peaknuu. 3aKOHBI COXPAHEHHUs 3apsSIOBOTO M MAacCOBOTO YHCEI.
Peaxyuu cunmesa u denenus si0ep. Mcmounuxu suepeuu Coanya u 36€30 (MC).

SnepHas sHepreTuka. /[leiicmeusi paouoOaKmMuGHuIX U3LYYEHUL HA JHCUBble
opeanuzmol (MC).

Jlemoncmpayuu

1. CrieKTpbl U3Ty4EHHUS U NOTJIOIIECHHUS.

2. CrekTpbl pa3IMYHbIX Ta30B.

3. CnekTp Boaopoa.

4. HaGmronenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéryrika HOHU3UPYIOMINX U3ITYyUCHU.

6. Peructpanus nzmydeHus: IpupOIHBIX MUHEPATIOB U MPOAYKTOB.

Dponmanvusle 1ab0pamopHvle padOMvl U ONBIN b

L HccnenoBanre TPEKOB: U3MEPEHUE DHEPIUU YACTUIIBI IO TOPMO3ZHOMY
nyTtu (o ¢potorpadusam) (2.1ekmponnas demoncmpayus).

2. N3mepenne paaroakTUBHOTO (OHA (2J1eKMPOHHAA 0eEMOHCHPAUU).

IHoBTOpPHUTEIHLHO-00001AIOIIUIA MOTYIb

[ToBTOpUTENBHO-00001IAI0IINK MOAYJIb MIPEIHA3HAUEH JUIsI CUCTEMATU3AUU U
0000111eHS IPEAMETHOTO COJEPKAHUS U OTIbITA JEATEIBHOCTH, TPUOOPETEHHOTO MPU
U3YyYEHUHU BCEro Kypca (QU3UKH.

[Ipy u3yyeHUM JAHHOTO MOMAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeuMBaeTCsl JOCTUKEHUE MPEIMETHBIX U
MeTaIpeIMETHBIX INTAHUPYEMbIX PE3YIbTAaTOB 00yUEHUs1, POPMUPYETCS €CTECTBEHHO-
Hay4yHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOAOB UCCIIEOBAHUS ABICHUMN TPUPOIbI
U TEXHUKU, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3UYECKUE SBJICHUS, MPUMEHSS
NOJIy4CHHbIE 3HAHUS, pellaTth 3aJadyd, B TOM UHCIE KAUYECTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO AESTEIbHOCTHBIN XapaKTep AAHHOIO pas3zeia peain3yercs 3a
CYET TOr0, YTO yYaIIHECS BBITOIHSIOT 3aJaHUs, B KOTOPBIX UM MPEIJIaracTcs:

" Ha OCHOBE TMOJYYEHHBIX 3HAaHUN PACIO3HABaTb W HAYYHO OOBSACHATH
dusnyecKue sIBICHUS B OKPY>KaIoIIel IPUPO/Ie U OBCEAHEBHON KHU3HU;
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VCIIOJIB30BaTh 110 PYKOBOACTBOM II€arora Hay4Hble METObl UCCIEAOBAHUS
bu3nuecKkux SBJICHUN, B TOM YHUCJE IS MPOBEPKH TUIOTE3 M MOJIYYCHHS
TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH C OMOPOM HAa TUAAKTUYECKUA MaTepuan Iocjie OOCYKIEHHUS C
NeJaroroM Hay4yHble OCHOBBI Ham0oJiee BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEpP, IIPAKTUYECKOIO0  HCIOJIb30BaHUs  Pa3JIMYHBIX
VCTOYHHMKOB JHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUs BCEX
M3BECTHBIX BUJIOB YHEPTUHU.

Kaxxnast u3 TeM 1aHHOTO paszzena BKI0YaeT IKCIEPUMEHTAIbHOE UCCIEA0BAHNE

0000IIal0IIIer0 XapakTepa Ha YCMOTpPEHHUE Ienarora W IMpu ero nomoumu. Pasmen
3aBEpIIAeTCS MPOBEACHUEM JIMaTHOCTHYECKOW W OIICHOYHOM paboThl 3a KypcC
OCHOBHOM IIKOJIBI.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHre OLEHKU JOCTHXKEHUW IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS

y4eOHOTo MpeaMeTa MPOBOAUTCS B (POPME TEKYIIETO U PYOEIKHOTO KOHTPOJIS B BUIC
KOHTPOJIBHBIX PaloT.

7 kaacce
Konmponvnas paboma Ne I o teme «llepBoHauanbHbIe CBEJEHUS O CTPOCHUU

BEIICCTBA»

Konmponvnas paboma Ne 2 o Teme «Macca, IJIOTHOCTh, 00BEMY.
Koumponvnasa paboma Ne 3 no teme «CHiibl B IPUPOJIEN.

Koumponvnas paboma Ne 4 no teme «JlaBnenue».

Hmozosas nposepounas paboma.

8 kuacc

Bxoonas nposepounas paboma.

Konmponvuas paboma Ne 2 no teme «TernyoBbie SBICHUS.

Komwmponvuas paboma Ne 3 o Teme «ArperaTHble COCTOSIHUS BEILIECTBAY.
Konmponvnaa paboma Ne 4 no teme «OnekTpudeckuil Tok. Hampspxenuey,

«COHpOTI/IBJ'ICHI/Ie. COG,Z[I/IHGHI/IG IIPOBOJHHUKOB).

Kommponvuas paboma Ne 5 o teme «Pabota U MOITHOCTh 3JIEKTPUUIECKOTO

TOKa», «3akoH Jlxoyns —JIeHay.

TCID».

Hmozcosas nposepounas paboma

9 kJiacce

Bxoonas nposepounas paboma.

Konmponvnasa paboma Nel o teme «3aKOHbI ABUKEHUSI U B3aUMOJICUCTBUS

Konmponvnas paboma Ne 2 o teme «MexaHndecknue KojieOaHUSI U BOJHBD).
Konmponvnas paboma Ne 3 o Teme « ANEKTPUUESCKUE U MATHUTHBIC SIBIICHUS.
Konmponvnaa paboma Ne 4 o teme «CTpoeHHE aTOMa U aTOMHOTO SJIpay H

«Ctpoenue u 3BoJionus BeeneHHom.

Hmoeosas nposepounas paboma.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS YYEGHOI'O ITPEIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

B nenom pesynbraTel ocBoeHus: oOyuaromumucs ¢ 3[IP yue6HOro npenmera
«DPu3nKay MOJDKHBI COBMAAATh C pe3ysibTaTaMU MPUMEPHON pabouell MmporpamMmbl
OCHOBHOT'0 00111€eT0 00pa30BaHUSI.

Haubonee 3HauNMBbIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBALMS K 00yUEHUIO U LIeJI€HANPABICHHON I03HABATEIbHOM AESITEILHOCTH;

YCTaHOBKA Ha OCMBICIIEHHWE JIMYHOTO OMNbITa, HAOMIOACHUM 3a (PU3NUECKUMHU
AKCIIEPUMEHTAMU;

YCTaHOBKA HAa OCMBICIICHHE PE3yJIbTaTOB HAOIIOACHUM 3a MPUPOJHBIMU U
TEXHOTCHHBIMU SIBJICHUSIMH C TIO3UIHMH (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTH OILIGHHMBATh MPOUCXOSAIINE H3MEHEHUS M HX MOCIEACTBHUS;
bopMyIMpPOBaTh U OIIECHUBATH PUCKHU, (DOPMHPOBATH OTIBIT;

NOBBIIIEHHE YPOBHS CBOE€H  KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
JeATEIbHOCTD (IIPU COBMECTHOM BBINOJIHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padoT);

YMEHHUE pa3iinyaTh y4eOHbIE CUTyallUH, B KOTOPbIX ydamuiics ¢ 3I1P moxer
JNEHUCTBOBATh CAaMOCTOSITENIbHO, W CUTyalldd, TJI€ CIEAyeT BOCIOJIb30BATHCS
CHPaBOYHON MH(POpPMAINEH U APYTUMHU BCIIOMOTaTeIbHBIMU CPEJICTBAMMU;

CIIOCOOHOCTh MPUHUMATh pEIIEHHE B JKU3HEHHOMW CHUTyalluM Ha OCHOBE
IepeHoca IMOJIYYeHHbIX B Xo0jA€ OOyueHuss (U3NYECKUX 3HAHUU B aKTyalbHYIO
CUTYaLHIO;

CIIOCOOHOCTh  COOJNIOJIaTh B TOBCEJAHEBHOW JKM3HU TMpaBWja JIMYHON
0€30MacHOCTH Ha OCHOBE MOHUMAaHUS (U3NYECKUX SBJICHUH M 3HAHUS 3aKOHOB
busuKy;

YMEHUE KPUTUYECKH OLIEHHBATh MOJIYYEHHYIO OT coOeceqHUKa MH(OopMaluio,
COOTHOCS €€ CO 3HAaHHEM (PU3HUYECKUX 3aKOHOB;

CIIOCOOHOCTH MepesiaTh CBOM COOOpaKeHHUs, YMO3AKIIOUEHUS TaK, YTOObI ObITh
MOHSITBIM JIPYTUM YEJIOBEKOM;

aJIeKBAaTHOCTh MOBEIECHHUS OOYYAIOIIErocs C TOYKH 3pPEHHUs OMACHOCTH WIIU
0e30macHOCTH JIsl ce0s WU JJI OKPYIKAIOIIHX;

yBa)K€HUE K TPYAY U pe3yJibTaTaM TPYJI0BOM JESATEIbHOCTH;

yriayOjieHne MNpeACTaBIEeHUH O LEJOCTHOW KapTUHE MHpa Ha OCHOBE
IpUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHWUH M MPAKTUIECKUX YMEHU.

METAINIPEAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMUu y4eOHbIMU NOZHABAMETbHBIMU OCUICIEUAMU:

BBISIBJISITH IPUYMHBI U CJIEJCTBUS MPOCTHIX (PU3UUECKUX SIBICHUN;

onpeAeaTh (pU3nUecKue MOHATHUS, COo3AaBaThb OOOOUIEHMSI, YCTaHABINBATh
aHaJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHMS U KPUTEPUU
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IUTSL KJTacCU(PUKAIMU, UCTIOJB3YS CIPABOYHYIO MHH(POPMALIUIO U OMUPASCh HA aJITOPUTM
y4eOHBIX JEeHCTBUM;

YCTAaHABJIMBATh IPUYUHHO-CJIEJACTBEHHbIC CBSI3U, CTPOUTH JIOTUYECKOE
paccyxeHue, yMo3aKIoueHue (MHIYKTUBHOE, J€AYKTUBHOE, 10 aHAJIOTHH) U JIeJIaTh
BBIBO/IbI 10T PYKOBOJICTBOM I1€/1arora;

UCKATh WIA OTOMpaTh WHGOPMAIMIO WM JaHHBIC U3 UCTOYHHUKOB C y4ETOM
MIPEIOKCHHOM yIeOHOM 3a/1a4M U 33/ TaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BhIBATH 3HAKU U CUMBOJIBI, MOJICTTH M CXEMBbI
JUISL peIIeHUs] yUeOHbBIX U TTO3HABATEIbHBIX 3a]1a4;

C IOMOIIIBIO TIE€JIarora Uik CaMOCTOSITEILHO MPOBOJUTh OIBIT, HECIOKHBIN
AKCIIEPUMEHT [0 YCTAaHOBJIEHUIO OCOOCHHOCTEHM (PU3UUECKOT0 00BEKTA WU SIBJICHUS,

npeoOpa3oBbIBaTh MH(OPMAIMIO U3 OJJHOTO BUJIA B IPYroi (TabNHIly B TEKCT U
np.);

yCTaHABJIMBATh B3aMMOCBSI3b (PM3UYECKUX SIBJICHUN M MPOLIECCOB, MCIOJIb3Ys
ITOPUTM YUEOHBIX JICHCTBHIA.

Osgnadenue YHUBEPCANbHbBIMU yueoHviMu KOMMYHUKAMUBHBIMU
oelicmeuamu:

OCO3HAHHO HCIOJIb30BaTh PEUYEBBIE CPEJACTBA B COOTBETCTBHM C 3ajayei
KOMMYHUKAITUH JJIs1 BRIPAXKEHHSI CBOMX MBICJIEH U MOTPEOHOCTEH IS MITAHUPOBAHUS
CBOCH JICSITEIBLHOCTHU;

OpraHU30BbIBATH YU€OHOE B3aUMOJICUCTBHE B IpymIie (OMpeaeisaTh 00IIue e,
pacnpenensiaTh POy, I0rOBapruBaThCs APYT C APYTOM U T. 1I.).

LeJIeHAPABICHHO HCIIOJIb30BaTh nH()OPMAITMOHHO-KOMMYHHUKATUBHBIE
TE€XHOJIOTUH, HEOOXOAUMBIE Il PEIICHUS YYEOHBIX M MPAKTUYECKUX (HU3NUECKUX
3azay;

OpraHU30BbIBaTh Y4E€OHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMH B TIPOIIECCE 3aHITHI (PU3UKOM.

Osnadenue yHu8epCcanIbHbIMU Y4eOHBIMU PEYAAMUBHBIMU OCUCI GUAMU:

MOHUMATh 1[EJIN €CTECTBEHHOHAYYHOTO OOy4YeHHs, CTaBUTh U (POPMYIUPOBATH
JUTs ce0sl HOBBIE 3a71a4M B yueOe U MO3HaBaTEeIbHON e TEIbHOCTH;

oOHapyxuBaTh U (POPMYIHPOBATH Y4EOHYIO MpoOJEMy, ONpENesITh LEeb
y4eOHOH JESTEIBHOCTH;

CaMOCTOSITEJIbHO WJIA C TOMOIIBIO YUUTENs TUIAHUPOBATh MYTU JOCTHKECHUS
nene B (PU3MYECKUX DKCIEPUMEHTAX, B TOM UHUCIIE albTEPHATHUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOOBI PEIIeHUsS YIeOHBIX M MO3HABATEIbHBIX
3az1ay;

COOTHOCHUTH CBOW IMPAKTUYECKHUE JCHUCTBUS C IUIAHUPYEMBIMHU pE3yJibTaTaMu,
OCYILIECTBJISITh KOHTPOJIb CBOEH JEATEIILHOCTH B MPOLIECCE NOCTUKECHUS PE3yibTaTa,
OMpeeNsaTh COCOObl IEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBHUI UM TpeOOBaHUMH,
KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIONICHCS CUTYallueH;

NPaBUJIBLHOCTh  BBIOJIHEHUS ~ DKCHEPUMEHTAIbHOW  yuyeOHOM  3ajauu,
coOCTBEHHBIE BOBMOKHOCTH €€ PELICHUS;

BJIAJICHUE OCHOBAMHM CAaMOKOHTPOJI, CaMOOILICHKH, MNPHUHATUS PEIICHUd U
OCYUIECTBJICHUSI OCO3HAHHOI'O BHIOOpA B yueOHOI U MMO3HABATEIbHON ACSTENbHOCTH;
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JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IiaH €e U3MEHEHUS;
NPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUH Y4eOHOU
3a/1a4u;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K NMpeaMeTHBIM Pe3yJbTATAM OCBOCHHS Y4eOHOI0 mpeaMera
«Pusukay, pacnpeneJaeHHbIe M0 roAaM 00y4eHust

Pesynbratel mo rogam (GopMyIUpYIOTCS MO MPUHIUIY JA00aBIEHUS HOBBIX
PE3yJBTATOB OT ro/ia K roAy (pe3ysbTaThl OUE€PEAHOTO T'O/Ia M0 YMOIYAHHUIO BKIIOYAIOT
pe3yNbTaThl MPEAbIAYIIUX JIET).

7 KIIACC
[IpeameTHbie pe3yabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)xkaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

— OpHUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
bu3nUecKkue M XUMHUYECKUE SBJICHMS; HAOJIOJCHHE, SKCIEPUMEHT, MOJIEb,
TUIIOTE3a; CIAUHUIBI (PU3MYECKUX BEJIWYUH, aTOM, MOJIEKyJa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEPAOE, MKHUIKOE, Ta3000pa3HOE); MEXaHWYECKOe
NBI)KEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, NPSMOJIMHENWHOE), TPACKTOpHs,
paBHOICHUCTBYIOMAs CI, tepopmartus (ynpyras, IiacTU4ecKas), HeBECOMOCTb,
COOOIIAIOIITNECS COCYIBI, C OTIOPOM HA AUIAKTUYCCKUN MaTepUa

— paznmuuath sBieHus (nuddys3us; TEMIOBOE IABMKEHUE YaCTHI] BEIIECTBA;
paBHOMEPHOE  JBIIKCHHUE; HEPAaBHOMEPHOE  JBIDKCHHE; WHEPITNS;
B3aUMOJICUCTBUE TEII, pPAGHOBecUe MBEPOLIX Mel C 3AKPENIEHHOU OCbHo
epawenuss; Tiepeaada JaBJICHUS TBEPABIMHU TeJIaMH, KUJKOCTSIMU U Ta3aMu,
atMoc(epHOe JIaBJICHHE; IJIaBaHWE TEJ; MPEBPAILICHUS MEXaHUYECKONU IHEPTHH )
0 ONHCAaHWUIO MX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SBJICHUE, MOCIE MPEIBAPUTEIHLHOTO
00CYXJIEHUsI C TIEeIarorom;

— pacrio3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3UYECKUX SIBJICHUI B OKPYXKAIOIIEM
MHUpE, B TOM 4ucie (U3NYecKre SBJICHUS B MPUPOJIC: MPUMEPHI TBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOU MNPUPOJEC; ACUCTBUE CHUIIbI
TPEHUsI B MPUPOJIC U TEXHUKE; BIUSHUE aTMOC(EPHOro JaBICHUS HA KUBOU
OpraHu3M; IUIaBaHUE PbIO; pbhlUard B TeEJI€ YeJIOBEKA; MPU 3TOM IMEPEBOJUTH
MPaKTUYECKYI0  3ajJa4y B Yy4eOHYIO,  BBIACJSATH  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKUA (PU3HUECKUX SIBIICHUI C MOMOIIBIO NIEJarora;

— OMNUCHIBATh H3YUYCHHBIC CBOMCTBA TeJl U (PU3MUECKUE SIBICHUS, HCIOJIb3YS
dbuznyeckue BeIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC TEJa, CHa
TpeHusl, naBiieHue (TBEPAOTO TeNa, JKUJKOCTH, T'a3a), BHITAJIKUBAIOIIAS CHIIA,
MexaHuveckas padoTa, MOITHOCTb, TJI€Y0 CHUJIbI, MOMEHT CHJIbI, KO3(DPUIIUEHT
MOJIE3HOTO JIEHCTBUSA MEXaHU3MOB, KHHETUYECKAs U MOTEHIIMAIbHAs DHEPTHs) C
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OMOpOl Ha CcXeMy; NpH ONHUCAHUM PACKPbIBATh (DUIMYECKUNA CMBICH
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €AUHUIBI (PU3MUYECKUX BEJIUYUH,
Haxooums Qopmynsl, ceazviéaouue OaHHYI0 QU3UYECKYIO 8eIUYURY C OpYyUMU
GeUUUHAMY, CMPOUMb 2PAQUKU  UZVUEHHBIX 3a8UCUMOCTEN  DUIUYECKUX
genuyyH ¢ ONIOPOU HA TUIAKTUYECKUN MaTEpHUal,

XapaKTepU30BaTh CBOMCTBA Tell, GU3UUYECKUE SBJICHUS U MPOLIECCHI, UCIIONb3YS
MpaBWJIa CIOXKEHUS CUII (BJIOJIb OJHOU MpsAMOW), 3axon I'yka, 3axown Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30710moe NPaguioy
MexaHuxu, 3aKOH COXPAHEHUS MEXAHWUYECKOW DSHEPrUH; NPU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3ANUCHIGANMb €20 MAmeMamuyeckoe
8bIpadiceHue No0 PYKOBOOCMBOM Nedazoed ¢ 00CyiHcoeHueM niana pabomol,
OOBACHATH (PU3NYECKUE SIBJIICHUSA, TIPOLIECCHI U CBOWCTBA TE€J, B TOM YHCIIE U
B KOHTEKCTE CUTYaLUi MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: Py MOMOIIHN
nejiarora BISBIISITh IPUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1—2 noruyeckux 1maroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUM, (PU3NUYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PAcUYETHBIE 3aJayd B |JECTBHE C OMOpPOM Ha aIrOpUTM,
IpeBapUTENILHO PA300paHHBIA COBMECTHO C MEJAroroM, UCIOJIb3Ys 3aKOHBI U
dbopMyIIbl, CBSI3bIBAIOIINE (DU3NIECKHE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlau 3aMKChIBaTh KPATKOE YCIOBUE, TIOJICTABIATh (PU3NYECKUE BEIUMYUHBI B
dbopMyaBl U TPOBOAWTH PACUEThl, HAXOAWTH CIPABOYHBIC JIAHHBIE,
HEOOXOMMBIC NIl PEIICHUS 3a/1ad, OIEHUBATh PEATUCTUYHOCTh MOJTYyYEeHHON
(U3NYECKON BEITMYHHBI,

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOITH (PU3NUECKUX
METO/IOB MOCJE MPEABAPUTENBHOIO OOCYXKJIEHUsI C MEeAaroroM; Mnpu MOMOIIU
IIeJIarora B ONMCAHUN UCCIEA0BAHUS BBIIEIATh MPOBEPSIEMOE MPEATIOTI0KEHUE
(rumoTe3y), € ONOpPOM Ha JUOAKTHUYECKU Marepuan pas3iuyarh M
MHTEPHPETUPOBATH MOJYYCHHBIA PE3yNbTaT, HAXOAUTH MOCTe OOCYXKACHHS C
MeJIaroroM OMIMOKHU B XOJI€ OIBITA, JIeJaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

YMETh HAXOJIUTh C WCIOJIb30BaHUEM IH(PPOBBIX 00pa30BaTEILHBIX PECYpPCOB
OTIBITHI 110 HAOTIOJIEHNIO (DU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TEI:
dbopMynMpoBaTh TPOBEpPSEMbIC MPEANOJIOXKEHUS, COOUpaTh YCTaHOBKY
U3 MPEI0AKEHHOTO 000PYAOBaHUS C OMOPOM Ha CXEMY, 3alIMChIBATH X0/ OIbITa
1 (OpMYIMPOBATH BHIBOJIBI IO PYKOBOACTBOM I1€/1arora;

BBINIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSIHMSI, BPEMEHHU, Macchl Tela, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOIB30BAHUEM AHAIOTOBBIX U LIU(PPOBBIX TPUOOPOB
C OIIOPOIl HA AJITOPUTM; 3aMUCHIBAThH MTOKA3aHUS MPUOOPOB C YUETOM 3aJIlaHHOMN
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IIPOBOJAUTL COBMECTHO C II€JaroroM MCCIEJOBAHUE 3aBUCHMOCTH OJHOU
bu3MYeCcKO BEIWYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX HU3MEPEHHI
(3aBUCUMOCTH TyTH PAaBHOMEPHO JIBHXKYILETOCS Te€la OT BPEMEHH JBHKCHUS
Tea; Culbl MpeHus CKOJbXICEeHUs om 6eca mend, Kavecmea o00padomku
nogepxHocmet mel U HE3ABUCUMOCMU CUTbl  MPEHUsi Om  NIowaou
CONPUKOCHOBEHUS MeJl;, CUTbL YNPY2OCIMU OM YOJIUHEHUS. NPYHCUHDL,
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8LIMANKUBAIOWE CUTbL OM  00bEMA NOSPYIHCEHHOU yacmu menia u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NnyOUHbl, HaA KOMOPYIO NOSPYIHCEHO MEN0, YCA08UL NIABAHUSL Mel, YCI08ULL
paenogecusi pvluaza u 010K08);, TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBaTh B
MJIAHUPOBAHUK YYEOHOTO MCCIIEOBaHUS, COOMPATh YCTAHOBKY W BBITIOTHITH
U3MEpPEHUsI, CIIeysl TPENJIOKCHHOMY IUIaHy, (DUKCUpPOBATh PE3yJIbTATHI
MOJIyYCHHOM 3aBUCUMOCTH (PU3NYECKHX BEIMYMH B BHJE MPEIIOKCHHBIX
TabnuI 1 rpauKOB, JAeNIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BAHNS;
COOTHOCUTh KOCBEHHBIE U3MEpPEHUS (PU3NUYECKUX BEIWYUH (IUIOTHOCTH
BEIIIECTBA KUJIKOCTU U TBEPJOTO TEJNA; CUJIa TPEHUS CKOJIBKEHUS, JTaBICHUE
BO3/1yXa; BBITAJIKUBAIONIAS CUJIA, JCHCTBYIONIAs HA MOTPYKEHHOE B KUJIKOCTh
Ten0; KOI(P(UIMEHT TMOJIE3HOTO JACHCTBUS TMPOCTHIX MEXAHU3MOB), CIEIYs
MPEJI0KEHHOW UHCTPYKIUU; MIPU BBITIOTHEHUU U3MEPEHUIN O] PYKOBOJICTBOM
nejarora coOupaTh dKCIMEPUMEHTATBHYIO YCTAHOBKY M BBIYUCISITH 3HAYCHUE
WCKOMOM BEJIUYHMHBI,

coONI0/IaTh TpaBUja TEXHUKU O€30macHOCTH Mpu paboTe C J1abopaTopHBIM
000py10BaHUEM TIOCIIE MPEABAPUTEIHLHOTO OOCYKICHHS C TIEAarorom;
COTIOCTABJISATh TMPUHIMIBI JEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCYbI, OapOMEeTp, phIvar,
MOJBW)XHBIM W HEMOABUXKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH C OMOpPOM Ha
TATAKTUYECCKUN MaTepual;

XapaKTepU30BaTh MPUHITUIIBI IEUCTBHUS U3YYCHHBIX PUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCJIE MPEABAPUTEIHHOTO 00CYKICHUS C M€1aroroM ¢ OMopoi Ha UX
onucaHuss (B TOM 4YHCJE: TMOJIIMIHUKYA, YCTPOWCTBO BOJOIPOBOJA,
TUAPABINYECKUM MTpecc, MAHOMETP, BBICOTOMED, MMOPITHEBOM HACOC, APEOMETDP),
WCIIONB3YsSl 3HAHUSA O CBOMCTBaxX (DU3WYECKUX SBJICHUHM U HEO0OXOIUMBbIE
(dbu3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTh MH(POPMAIMIO O TIpUMEpax MPaKTUUECKOTO
MCIIOJIh30BaHUs (PU3UUYECKUX 3HAHUHN B TIOBCETHEBHOM KU3HM JJIs1 O0eCTIeYeHUs
06e30macHOCTH MpU OOpaIIeHnH C TPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUsI 3JI0POBbSI U COOJIIOJICHUS HOPM SKOJOTUYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH CPEE;

OCYILIECTBIISITH C TIOMOIIIBIO TIeJlarora 0TOOp MCTOYHUKOB MH(GOPMAIIUU B CETH
NHTepHET B COOTBETCTBUU C 3aJaHHBIM IMOWCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHUU U MyTEM CPaBHEHUS PA3IUYHBIX MCTOYHUKOB BBIACISITH
uHpopmaluo, KoTopas SBJISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJOCTOBEPHOMU;

WCIIOJIH30BaTh TPU BBITIOJIHEHUH Y4YEOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO
auTeEpaTypy (U3MYECKOTO COJIEp)KaHMs, CIPABOYHBICE MaTEpHaNbl, PECypChl
cetu  WHTepHer; BiaAeTh NpUEMAMU  KOHCHEKTHUPOBAHHUS  TEKCTAa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh MOJ1 PYKOBOJACTBOM II€1arora ¢ 00Cy & AeHUEM IJIaHa pabOThI KpaTKUe
MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MHGOpMALIUH
bu3UYECKOro coAepKaHus, B TOM YHCIIe MyOJUYHO JIeJIaTh KpaTKUE COOOIICHUS
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O pe3yJibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHMUI; MpPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapaT Kypca GU3uKH, COIIPOBOXKIATh
BBICTYIUJICHUE ITPE3CHTALlAEH;

— TMpHU BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUHN TOJ PYKOBOJCTBOM
nejarora pacupelneisaTb 00S3aHHOCTM B TIpylHne B COOTBETCTBUM €
NOCTABJICHHbIMU 33/1a4aMU, CJIEIUTh 32 BBINOJIHEHWEM IIJaHa JEWCTBUIA,
aJIcKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAJ B J€ATEIbHOCTb TI'PYIIIbI;
BBICTPAaUBaTh KOMMYHHMKaTUBHOE B3aUMOJICHCTBUE, YUYHUTHIBas MHEHUE
OKPY>KAIOILIKX.

8 KVIACC
[TpenmeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpa)kaTb
c()OPMUPOBAHHOCTb y 00YUarOIINXCSl YMEHU:

— OpPHUEHTUPOBATHCA B MOHATHUSX U ONEPUPOBATh MU Ha 0A30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHHMS BEIIECTBA, KPUCTAJUIMUECKHE W aMOp(HBbIe Teia, HACBIILEHHBIA U
HEHACBIIICHHBIN [1ap, BJIAXXHOCTh BO3/yXa; TEMIIEpATypa, BHYTPEHHSIS SJHEPI U,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIM JJIEKTPUUYECKUM 3apsll, DIECKTPUYECKOE
10Jie, TNPOBOJHUKU U JIHUIJIEKTPUKH, ITOCTOSHHBIM AJIEKTPUYECKUH TOK,
MarHuTHOE I0JIE;

— pasnuyarh SBJIEHUS II0CJIE IPEIBAPUTENIBHOIO OOCYXIEHHSI € IIEAarorom
(TemyoBoe pacIIMpeHHue/CkaThe, TEIUIoNepenaya, TEMJIOBOE pPaBHOBECHE,
CMauMBaHME, KalWUIIPHBIE SBJICHUS, UCHApEHUE, KOHACHCALNA, IJIAaBJICHUE,
KPUCTAJIA3ALHS (oTBepAeBaHUE), KUIICHHUE, Temionepeaaya
(TEemIONpOBOJHOCTb,  KOHBEKLMS,  W3JIYYCHHE),  DJIEKTpHU3auus  Tel,
B3aUMOJICHCTBHE 3aps/iOB, JEUCTBUS DSJEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBHE MArHUTOB, JEHCTBUE MArHATHOIO  IIOJIS
Ha TMPOBOJHHMK C TOKOM, 3JIEKTPOMArHWTHAas WHAYKLMSA) IO ONHUCAHHUIO HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIMX JaHHOE
(bu3nUecKoe BIICHUE;

— pacro3HaBaTh C TOMOILIBIO TEJarora MPOSIBIEHUE H3YYEHHBIX (U3UUYECKUX
SBJICHUM B OKPY’KaIOIIEM MUPE, B TOM UKciie (PU3NYECKUE SIBICHUS B PUPO/IE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWILUISPHBIC SIBJICHUS B PUPOJIE, KPUCTAILIBI B
npupone, uziaydenue CosHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI,
oOpa3oBaHHe pOCHI, TyMmMaHa, HWHEs, CHEra; »JJEKTPUYECKHE SBJICHUS B
atMoc(epe, SIEKTPUYECTBO KUBBIX OPraHHW3MOB; MarHUTHOE MOJe 3eMIIH,
aperid mostocoB, pojib MAarHUTHOTO MOJA JJI JKM3HU Ha 3emJje, MOJIAPHOE
CUSTHUE; TIPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 33aJady B Y4eOHYIO, BbIICIATH
CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKU (DU3UUECKUX SBJICHUM;

— OINKCHIBATh MOJi PYKOBOJICTBOM Menarora ¢ OOCYXJIECHHEM IUIaHa padoTh
U3Y4YEHHBIE CBOWMCTBA TeNl U (PU3MYECKUE SBICHMS, HCHOJB3Yys (PU3UUYECKHE
BEJIMYMHBI (TEMIepaTrypa, BHYTPEHHSS OHEPIus, KOJUYECTBO TEIIOTHI,
yJeNIbHAs TEIJIOEMKOCTh BEIECTBA, YJE€IbHAs TEIUIOTA IJIABJIEHUS, YACIbHAs
TEIUIOTa MapooOpa30BaHus, yieabHas TEIUIOTa CrOPaHUs TOILJINBA,
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KO3 QUIIMEHT MOJe3HOro JEeUCTBUSI TEIIOBOM MAaIlMHBI, OTHOCHTEJIbHAS
BJIQXHOCTb BO3/YyXa, DJJIEKTPUUECKHM 3apsij, CHJIa TOKa, JJIEKTPUYECKOEe
HaIpSDKEHUE, CONPOTHUBJICHUE MPOBOAHHUKA, YJEIbHOE COIPOTUBICHHUE
BEIIECTBa, paboTa M MOIIHOCTh JJIEKTPUUYECKOTO TOKa); HpPU OINHUCAHUU
NpaBWIbHO TPakTOBaTh C TIOMOIIBIO TeAarora (QPU3MYECKUl  CMBICI
WCIOJIb3YEMBIX BEJIIMYMH, O003HAUEHMUS] U €IUHUIBI (U3NYECKUX BEITUYMH,
HaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYI (U3HUECKYI0 BEJIMYUHY C
IPYTUMHU  BEIHMYUHAMH, CTPOUTHh TpadUKd H3YYCHHBIX 3aBUCHUMOCTEH
(U3UYCCKHUX BEJIMYHH,

ONpeaEeNATh MOCIE MPEBAPUTENBLHOTO 00CYKIEHUS C e1aroroM CBOMCTBA Tell,
¢usznyeckue SABIEHUS U TPOLECCHI, MCIOIb3Ys] OCHOBHBIE TOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKO  TEOpPUM  CTPOEHUS  BEIIECTBA, IPUHLMUI
CYIIEpPIIO3ULIMH T10JI€N (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMa Ui ydacTKa IenH, 3axkoH /[{xcoyna—Jlenya, 3aKOH COXpaHEHUS
SHEPruM; NPU 3TOM HAXOAMUTH CIOBECHYIO (POPMYJIMPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIpAXKEHHE C OMOpoid Ha IM(poBbIE 00pa3oBaTEIbHbIC
pecypcebl;

COOTHOCHUTH OJ KOHTPOJIEM Meaarora (u3nuecKue Mmpouecchl U CBOMCTBA Tell,
B TOM UYHCJIE U B KOHTEKCTE CUTyallMii IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
IpU TOMOIIM [€1arora BBISIBISATH MPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oOBsicCHeHHE U3 1—2 JOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 W3y4eHHBIX CBOMCTBA
bu3nUecKux SIBICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

penaTh TUIOBBIE PAaCUETHBIE 33/1a4u B 1—2 NEHCTBUS ¢ ONOPOM HA AJITOPUTM,
IpeIBaPUTENILHO PAa300paHHBIA COBMECTHO C MEJAroroM, UCIMOJIb3Ys 3aKOHBI U
(bopMyIIbl, CBSI3bIBAIOLIME (PU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK AAHHBIX [IJIS
pEelIeHUs] 3a/ayd, BbIOMpATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIE ISl €€
pelieHusl, NPOBOAUTH pacdy€Tbl M CpPAaBHUBATh I[OJYYEHHOE 3HAYEHUE
(bU3MYECKO BEIIMYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MpEACTaBlIeHUE O MpoOiIeMax, KOTOpble MOXKHO PEHIUTh MPU MOMOIIU
(Gu3nYeCKuX METOJIOB IOCJE MPEIBAPUTENBLHOTO OOCYXKIEHHUS C IENarorom;
UCITIOJIb3YsI ONMCAHNUE UCCIIEI0BAHNS, BBIIEISATH IPOBEPSAEMOE IIPEIIIOIOKEHUE,
OLICHMBATh IMPABUJIBHOCTh TOpSAJIKA MPOBEACHUSI HCCIEIOBaHUA, [€JaTh
BBIBO/IbI;

yMETh HaXOJIUTh C MCIOJb30BaHUEM HHUGPOBLIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI 10 HAOMIOACHUIO (PU3UUYECKUX SIBICHUN WM (PU3NYECKHX CBOMCTB TEJ
(KanwUIsIpHbIE SIBJIICHUS, 3aBUCHMOCTb JaBJEHMsI BO3JlyXa OT €ro o0béma,
TEMIEPATYPbI; CKOPOCTH MPOLIECCA OCTHIBAHUS/HATPEBAHUS IIPU U3ITYUEHUH OT
[[BETa M3Iy4arollei/oriomaroneil MoBepXHOCTH; CKOPOCTh UCIIAPEHUs BOJbI
OT TEMIEPATYPBI KUAKOCTH U IUIOIIAN €€ MOBEPXHOCTH; ICKTPU3ALUS TEI U
B3aMMOJICHCTBUE DIIEKTPUYECKUX 3aps/IOB; B3aMMOJECWCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaIM3allisl MAaTHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; IE€UCTBUS
MarHuTHOTO TIOJIsi HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBa
AIEKTPOJBUTATENS TOCTOSIHHOTO TOKA): (POPMYJIUPOBATH MPOBEPSIEMBIE
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NPEANnoIoKEeHUs, cOOMpaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO 000PYIOBaHUS C
OMOpOM Ha CXeMy; OMMCHIBATH XOJI OMbITa U (HOPMYIUPOBATH BBIBOJBI IO
PYKOBOJICTBOM I1€J1arora;

MMETh NPEJICTABIICHUS O U3MEPEHUH TEMIIEPATyPbl, OTHOCUTEIBHOMN BIaKHOCTH
BO3]lyXa, CUJIbI TOKA, HAIIPSDKEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (U3MUECKMX BEIWYWH; MpHU T[OMOINM TeJarora CpaBHUBATh
pe3yabTaThl U3BMEPEHUH ¢ yUETOM 3aaHHON aOCOJIOTHOM MOTPENTHOCTH;
MIPOBOAUTH COBMECTHO C II€IaroroM HCCIECIOBAaHUE 3aBUCHUMOCTH OIHOM
¢bu3nyecKoil BEMTUYMHBI OT JIPYrOM C HMCIOJb30BAHHEM MPSIMBIX H3MEPEHUMN
(3aBUCHUMOCTb CONPOTHBIICHHUSA MPOBOJHHMKA OT €ro JUIMHBIL, IUIOLIAIU
MONIEPEYHOT0 CEYEHUS] U YJIEIbHOTO CONPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA;
CWJIbl TOKA, WAYLIErO 4Yepe3 MNPOBOAHHUK, OT HANPSIKEHUS Ha IPOBOJHHUKE;
HCCIIEOBAHUE  MOCJIEAOBATEIBbHOTO M MApajuIeJbHOTO  COEAMHEHUI
MPOBOJAHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOUpATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS 1O0J] PYKOBOJICTBOM I€/1arora, cieays NpejoKeHHOMY
11aHy, GUKCUPOBATH Pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUIl U
rpaduKoB, JeNaTh BIBOJBI MO Pe3yJibTaTaM HCCIEI0BAaHUA MOCTIE 00CYKACHUS
C TIe1aroroM;

COOTHOCUTh KOCBEHHbIE H3MEpEeHHUs (U3MUECKUX BEIMYMH (y[AesbHas
TEIIOEMKOCTh BEIIECTBA, CONMPOTHUBIECHUE MPOBOJHUKA, paboTa U MOIIHOCTD
ANEKTPUYECKOr0 TOKA): € IMOMOULIBI0 MEAarora IUIAHUPOBAaTh H3MEPEHUS,
coOupaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY, Cleays  MpPeIoKEeHHON
WHCTPYKLUH, U BBIYUCIISTh 3HAYEHUE BEJIUYHHBI;

coONI0/IaTh TpaBWja TEXHUKH Oe30macHOCTH Mpu paboTe C J1abopaTopHBIM
000pyI0BaHUEM TOCIIE TPEABAPUTETHLHOTO O0CYKIEHHUS C MEJarOroMm;
COMOCTAaBJIATh C MOMOIIBIO T€Jarora MPUHLMINBI JACUCTBUS HN3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHS JOMOB, TUIPOMETp, MapoBas TypOuWHa, ammepMmerp,
BOJIBTMETP, CUETYMK DIIEKTPHUYECKOW DHEPruHu, 3SJIEKTPOOCBETUTEIIbHBIE
npuoOOphI, HArpeBaTENbHBIC AJICKTPONPUOOPHI (MPUMEPHI), IICKTPUIECCKUE
NPENOXPAHUTENM; 3JIEKTPOMATHUT, 3JIEKTPOJABHUraTelb IOCTOSHHOIO TOKA),
UCIIOJIB3YSl METOJIMYECKUE MaTepuajbl O CBOMCTBaX (PU3WYECKUX SIBICHUU U
HE00X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCIE MPEABAPUTEIHLHOIO OOCYXACHUS C MEJaroroM MpocThie
TEXHUYECKUE YCTPOWCTBA M HW3MEPUTENbHbIE MPUOOpPHI 1O CXeMaM U
CXEMaTHUYHbIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IMCHUXPOMETP,
TUTPOMETpP, JBUTATEb BHYTPEHHErO CrOpPaHUsA, OJJIEKTPOCKOIl, PEOCTar);
COCTABJISITh CXEMBbl JJIEKTPUYECKMX LE€Mel C TIOCIENA0BATEIbHBIM U
napajuleJIbHbIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HA4YEHHUS
AJIEMEHTOB 3JIEKTPUUECKUX LENEH;

OPUBOJUTH MPUMEPBI/HAXOAUTh MH(GOPMALMIO O MpHUMEpax MPaKTUYECKOro
UCITOJIb30BaHUs (PU3UUECKUX 3HAHUHN B TOBCEAHEBHOM KMU3HU JJIs1 0OOecreueHus
0€30MacHOCTH MpU 0OpALIEHUH € TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXpaHEHUsl 3/I0POBbSi U COOJIIOJIEHUS] HOPM SKOJOTHYECKOTO IMOBEIEHUS B
OKPYIKarOIIEU CPELE;

— OCYLIECTBJIATh C TIOMOIIBIO IeAarora MOUCK HHGOpMaLUU (QUINIECKOTO
colepkaHus B ceTH IHTEpHET, Ha OCHOBE HMEIOLIMXCS 3HAHUM U IIyTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHHKOB BBIJCIATh WH(GOPMAIHNIO, KOTOpAs
ABJISIETCS] IPOTUBOPEYNBOM WIIM MOXKET ObITh HEAOCTOBEPHOM;

— KCHOJB30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJaHUil OTOOpAaHHYIO MEeAaroroM
HAayYHO-TIOMYJISIPHYIO JUTEPaTypy (U3UYECKOTO COJEp)KaHUs, CIPaBOYHbIE
MaTepualibl, pecypchl ceTu MHTEepHET; BageTh NpuéMamMu KOHCIIEKTUPOBAHHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIMK U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C OIOPOM Ha aJITOPUTM U YTOUHSIOIIKE BOIPOCHI NIEAArora;

— Cco3[aBaTh MOJ] PYKOBOJCTBOM Iearora ¢ oOOCYXIEHHEM IUlaHa pabOThI
MMCbMEHHBICE M KpaTKUE YCTHBIE COO0OIeHus, o00o0mas wHPOpMAIHUIO U3
HECKOJBKHX HCTOYHUKOB (PU3MYECKOTO COAEpPKaHUSA, B TOM YHUCIE MyOJIUYHO
MIPEACTABIIATh PE3YJIBTAThl IPOCKTHOM WUJIM UCCIIEIOBATENBCKON IEATENBHOCTH;
IIPA 3TOM T'PAMOTHO MCIIOJI30BaTh U3YYEHHBIM MOHATUMHBIM anmapar Kypca
(bU3HUKH, COMPOBOXK/IATH BHICTYIJICHUE MTPE3CHTALINEH;

— TpY BBINIOJIHEHUU YYE€OHBIX TPOEKTOB U UCCIEAOBAHUI (PU3NUYECKHUX ITPOLIECCOB
MOJl PYKOBOJCTBOM TIIelarora pachlpeiensiTh O00sS3aHHOCTH B Tpymmne B
COOTBETCTBHUM C ITOCTABJICHHBIMM 33/1a4aMM, CJICAWTH 34 BBIIIOJIHEHUEM ILIAHA
JeWCTBUN U KOPPEKTUPOBATh €ro, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIa B
JESITENbHOCTh TPYIIBI; BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJCHCTBUE,
IPOSIBIISISE TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KJIACC
[IpenMeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOIMMUXCSI YMEHUM:

— OpPUCHTUPOBATHCA B TMOHATHSAX W OINEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cucTteMa OTcuéra, MarTepuajgbHasi TOYKAa, TPACKTOPHUSA, OTHOCHUTEIHLHOCTh
MEXaHWYECKOTO ABWXEHUS, nedopmarus (ympyras, IiacTHYecKas), TPEHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTbh W TIEPEeTpPy3KH; IIEHTP
TsDKEeCTH; aOCONMIOTHO TBEPAOE TENo, IIEHTP THKECTH TBEPAOTO Tea,
paBHOBECHE;, MEXaHWUYECKHWE KoJieOaHWUS W BOJIHBI, 3BYK, HH(PA3BYK
U yIbTPa3BYK; AJIEKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKMPbl UCNYCKAHUSL U NO2NOUJeHUSL,
anb(a-, 6eTa- ¥ raMMa-u3IydeHus, U30TOIbI, SiACpHas YHEPTETHKA;

— COOTHOCHTH SIBJICHHS TIOCJIE TIPEIBAPUTEIBHOTO OOCYKIEHHUS C TICAaroroM
(paBHOMEpHOE u HEpPaBHOMEPHOE MPSMOJIMHCHHOE JBMOKCHHE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JBIKEHWE, CBOOOJHOE TAaJCHHUE Tell,
PaBHOMEPHOE JBIKEHUE TIO0 OKPY>KHOCTHU, B3aMMOJICUCTBHE TEJ, PEaKTUBHOE
JBIDKEHUE, KoJIeOaTeIbHOE JBIDKCHHE (3aTyXalllhe U  BBIHYXKJ/ICHHbBIE
KoJieOaHus), PE30HAHC, BOJHOBOEC JIBMIKCHHE, OTpa)X€HHE  3BYKa,
MPSMOJMHEHHOE PacIpOCTpaHEHUE, OTPAKCHHUE B MPEIIOMJICHHE CBETA, IIOJTHOE
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BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B CIIEKTP U CJI0KEHUE
CIIEKTPAJIBHBIX IBETOB, IJUCIEPCHUsS CBETA, €CTECTBEHHAs PAJAMOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEMYATOrO CIEKTpa W3JIy4EHHs) [0 ONMCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JaHHOE
(duznyeckoe sBICHUE;

pacrno3HaBaTh C MOMOIIBIO I€Jarora MpPOSBICHUE H3YYEHHBIX (PU3NYECKUX
ABJICHUHN B OKpYXalolleM Mupe (B TOM yuciie (pU3NUECKUE SBJICHUS B IPUPOAE:
IPWINBBI U OTJIMBBI, IBMKCHHE IUIAHET COJIHEUHOM CHUCTEMBI, PEaKTUBHOE
IBWKCHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  JKMBOTHBIMU,
3EMJICTPSCEHUE, CEUCMUYECKHUE BOJIHBI, [[yHAMM, 3X0, LIBE€TA TEJ, ONTUYECKUE
SBJICHUSI B IPUPOJI€, OMOJOTUYECKOE ACHCTBUE BUIUMOTO, YIABTPAPUOIETOBOTO
U PEHTTEHOBCKOIO U3JIYyYEHHM; €CTECTBEHHBIA pPaJMOAKTHBHBIN  (DOH,
KOCMUYECKHE JIyYd, pPAAUOAKTUBHOE WU3JIyYCHUE IIPUPOAHBIX MHUHEPAJIOB;
JIEMCTBHE PAJIMOAKTUBHBIX U3JyYEHHI HAa OpPraHU3M YEJIOBEKa), IPU 3TOM O]
PYKOBOJACTBOM II€arora IMEpPeBOAUTh MPAKTHUUYECKYIO 3aJady B Yy4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (DU3HUECKUX SIBICHUIA;
ONHKCHIBaTh TOJ PYKOBOACTBOM IIearora ¢ OOCYXJCHHEM IuUiaHa pPadOThI
U3Y4YEHHBbIE CBOMCTBA TeN U (PU3MUYECKHUE SIBJICHUS, UCIOJb3Yys (U3HUECKUE
BEJIMYUHBI (CpeHsAsI M MIHOBEHHAs CKOpPOCTh Teja IpU HEPABHOMEPHOM
JBUOKEHHMH, YCKOPEHHUE, IIEPEMEILCHUE, IIyTh, YIII0Basi CKOPOCTh, CUJIA TPEHUS,
CWJIa YIPYIOCTH, CHJIA TSKECTH, YCKOpEHUE CBOOOJIHOIO IMaJeHUs, BEC Tela,
UMITyJIbC Tela, MMIYJIbC CHWJIbl, MEXaHW4yeckas paboTa © MOIIHOCTb,
[IOTCHIMAJIbHAs DJHEpPrus Teja, NOAHATOr0 HaJ IMOBEPXHOCTHIO 3E€MIIH,
IIOTEHUMAJIbHAS DHEPIUs C)KATOM IPYKUHBI, KHHETUYECKAsT YHEPTUs, IOJIHAS
MEXaHW4YecKas »HEeprusi, MepuoJ M dYacToTa KoJieOaHWH, MJJIMHA BOJIHBI,
IPOMKOCTB 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTElb IIPEIOMIICHUS
Cpenbl); MpU ONHMCAHUM C IOMOINBI YYHUTENs MPAaBHIBHO TPAaKTOBATh
¢u3NyecKuil CMBICI MCHOJb3YEMBIX BEJIUYMH, OOO3HAUYEHUS M EAUHMIIBI
¢u3NYeCKuX BEIUYMH, C OMNOPOM Ha METOJWYECKHMX MaTepuajl HaxOoJUTh
(bopMysbl, CBSA3BIBAIOLIME JaHHYI0 (U3MYECKYIO0 BEJIMYHMHY C JAPYTUMH
BEJIMUYMHAMH, CTPOUTHh TpaUKM M3YyUYEHHBIX 3aBUCUMOCTEN (DUIUUECKUX
BEJINYUH;

XapaKTepU30BaTh II0CJIE NPEIBAPUTEIBHOTO OOCYXKIEHHA C IE€JaroroM
CBOMCTBA TeJl, PU3NYECKUE SIBJICHUS U IPOLIECCHI, UCIIOJIb3YsI 3aKOH COXPaHEHHUS
DHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHUSA, IPUHIUII CYIEPIO3ULIMU CHUJ,
IIPUHLIAI OTHOCUTENBHOCTU ['amuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs
UMITyJIbCaA, 3aKOHBI OTPA)XEHWS U IIPEIOMIICHMS CBETA, 3aKOHBI COXPAHCHHUS
3apsiI0BOTO M MacCOBOI'O YUCEII IIPU SAEPHBIX PEAKLUAX; IIPU ITOM HAXOIUTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA U €ro MaTeMaTHYeCKOE€ BBIPAKEHHE C
ornopoi Ha uudpoBbie 00pa3z0BaTEIbHBIE PECYPCHI;

COOTHOCHUTB I10J1 KOHTPOJIEM Iefiarora (PM3NYECKUe MpoLEcChl U CBOMCTBA T,
B TOM YKCJIE U B KOHTEKCTE CUTyalUH IIPAKTUKO-OPUEHTUPOBAHHOTI'O XapaKTepa:
BBIABIIATH IPU IIOMOIIM II€Jarora IMpUYUHHO-CICACTBEHHBIE CBA3U, CTPOUTH
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o0ObsicHeHHe M3 2—3 JIOTMYECKUX IIIaroB ¢ OMopor Ha 2—3 HU3Y4YEHHBIX
CBOMCTBA (PM3MUECKUX SABICHUM, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PAaCUETHBIE 33a/1a4u B 1—2 AEMCTBUS C ONOPOIl HA AJITOPUTM,
MpeBAPUTENILHO Pa300paHHBI COBMECTHO C, UCIOJB3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (PM3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3aJauu
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIOUIME WJIM H30BITOUHbBIE
JaHHbIe, BBHIOMPATh 3aKOHBI M (OpPMyJbl, HEOOXOAMMbIE JI pEUICHUS,
OPOBOJUTH Pacy€Tbl W OLEHMBATH C TOMOILIBIO YUYUTEIS PEATUCTUYHOCTh
MOJIYYEHHOTO 3HAUeHHS (PU3HUECKON BEJIMYUHBI,

UMETh MPEJICTABIIEHUE O MpolIemMax, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIH
(¢u3NYeCKuX  METOAOB; HCIOJNb3ys ONUCAaHUE MCCIEAOBaHUA, MOCIE
MPEIBAPUTEIIBHOTO OOCYXJAEHHMSI C TI€AaroroM BBIICNATH IPOBEPSIEMOE
MPEANOJIOKEHHE,  OLEHUMBATh  MPABWIBHOCTH  IOpSAKAa  MPOBEACHUS
WCCIIEIOBAHMsI, JIeaTh BbIBOJIbI, HHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOACHUN
U OIIBITOB;

yMETh HaXOJIUTh C UCIIOJb30BaHUEM HHUGPOBLIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEJ
(u3ydyenre BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS SHEPIHH;
3aBUCUMOCTH Iepuo/a KoueOaHu NPYy>KMHHOTO MasgTHHKA OT MAaccChl Irpy3a U
KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTYIbl MajbIX KOJEOAHMIA;
NPSIMOJIMHEHHOE PACIIPOCTPaHEHHUE CBETA, Pa3JIOKEHHUE OEJIOro CBETa B CHEKTP;
M3Yy4YE€HHUE CBOMCTB M300pakKeHMsI B MJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs
npenMera B coOuparolled JiMH3e; HaOJoJeHUE CIUIOUIHBIX U JIMHEeHYaThIxX
CIEKTPOB M3JIY4YECHHUS): CAMOCTOATEIBLHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyZOBaHMSI C OMOPOWM Ha CXEMy; ONUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYJIMPOBATh BHIBOJIBI 110 PYKOBOJCTBOM MEAArora;
IPOBOAUTH TPH HEOOXOIMMOCTH CEPHIO MPSMBIX H3MEPEHHM, OMpeaersis
CpemHee 3HAUYeHHWE M3MEPSIEMON  BEIWYUHBI  ((POKYCHOe  paccmosiHue
coouparowelt JIUH3DL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHFHOTO TPUOOPAa;

MPOBOJIUTH COBMECTHO C TIEAroroM Mcciae0BaHue 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH C HCIOJIb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTH IMYTH OT
BPEMEHU MPU PABHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH; IIepruoja
KOJIeOaHMI MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH; 3aBUCHUMOCTH yTja
OTpa)K€HUsI CBETa OT yIJia MaJeHUs W yIJIa NPeJIOMJIEHUS OT YIUIa MajeHus):
nociie 00CyXJIeHus MO/ PyKOBOJICTBOM T€/1arora MjiaHupOBaTh UCCIECOBAHHE,
coOupaTh YCTaHOBKY, (PUKCHUpPOBATH pe3yJbTaThl MOITYYEHHOW 3aBHCHMOCTHU
bu3MYecCKuX BEIWYMH B BHAE TaOmui W TpaduKOB, JeiaTh BBIBOIBI IIO
pe3ynbTaTaMm UCCIIEJOBAHUS;

COOTHOCUTH KOCBEHHBIE U3MEpPEHUs PU3NUECKUX BEIMUUH (CPEIHSA CKOPOCTh U
YCKOpPEHHE Tela MpU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOJIHOTO
najeHusi, JKECTKOCTb TMPYKUHBL, KOAXDOUIMEHT TPEHUs CKOJIbKEHUS,
MexaHuveckas paboTa M MOIIHOCTb, YacTOTa MW TNEPHOJ KoJeOaHMit
MaTEMaTUYECKOIro U MPY>KUHHOT'O MasiTHUKOB, ONTUYECKAs CUJia COOMparomien
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JIMH3bI, pAIMOAKTUBHBIN (DOH): C MOMOIIIBIO TMIEAarora MiIaHupOBaTh U3MEPEHHUS;
coOUpaTh PKCMEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIETYsI
NPEUIOKEHHON  MHCTPYKIIMU;  BBIYUCISATH  3HAYEHUE  BEIUYUMHBI U
aHaJIM3UPOBaTh IMOJYUYECHHBIE PE3YNbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHNN;

coOmro/IaTh TpaBuja TEXHUKU O€30macHOCTH Mpu paboTe C J1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHLHOTO 00CYKACHHUS C [1E€]arorom;
COMOCTAaBJISATh C IMOMOIIBIO TIeJarora OCHOBHBIE TPHU3HAKU M3YyYEHHBIX
bu3nuecKkux MojeNield: MarepualibHas TOYKa, a0COJIOTHO TBEPAOE Telo,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKAas JIMH3A, IJIaHETapHasi MOJENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa ¢ ONIOPOM HAa METOAUYECKHE MaTepHUabL;
XapaKTepu30BaTh IMOCIE MPEABAPUTEIBHOTO OOCYXIEHUS C [eAarorom
MPUHIUIIBEI IEUCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX onucaHusa (B TOM YHUCIE: CHUIOMETP, JATYUKU MOJIOKEHHS,
pPAcCTOSIHUSI M YCKOpPEHHUsA, pakera, 3XOJO0T, OYKH, MepucKor, (oroamnmnapar,
ONTHUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHna),
UCIIOJIB3Ys MG POBBIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIb30BaTh MOJ PYKOBOJCTBOM II€/1arora CXE€Mbl U CXEMaTUYHbIE PUCYHKH
M3YYCHHBIX TEXHHYECKUX  YCTPOMCTB, HW3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX TMPOIECCOB TPH PEIICHUH YYeOHO-TIPAKTUYECKUX 3a]1ay;
ONTHYECKUE CXEMBI I TOCTPOCHUS HM300paKEHUN B TIJIOCKOM 3€pKalie |
cobuparoIeii IuH3e;

MPUBOJUTH TMPUMEPHI/HAXOAUTh MHPOPMALUIO O TPHUMEpPAX MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NUECKUX 3HAHUHN B TIOBCEAHEBHOM KMU3HU JJIs1 00ecreueHus
0e30MacHOCTH MpU O0OpAILEHUU ¢ TIPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUSI 370pPOBbSI U COOJIOJICHUS HOPM SKOJOTHMYECKOTO TMOBEACHHUS B
OKpY’KaroEen Cpeae;

OCYIIIECTBIIATH O] PYKOBOJCTBOM Ileflarora nouck nHopmamuu Gpusndeckoro
comepxaHusi B cetn MHTepHET, caMOCTOSTENHHO (OPMYIUPYST TOWCKOBBIM
3alpoc, HAaXOAUTh IYTU OMNPEAENEHUs] JOCTOBEPHOCTH  MOJYy4YEHHOM
uH(OpPMAITUU Ha OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJIHUTEILHBIX UCTOYHUKOB;
WCITIOJI30BATh TMPHU BBHITIOJIHEHUHM YYEOHBIX 3aJlaHUl OTOOpPAHHYIO IEIarorom
HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3UYECKOr0 COJCp)KaHUs, CIPaBOYHBIC
MaTepualibl, pecypchl cetu MHTepHeT; BIaaeTh MpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, npeodpazoBanus HHGOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JPYTYIO
C OIOPOM Ha AJIrOpPUTM MU YTOUYHSIONIME BOMPOCHI MeAarora; co3iaBaTh IOJ
PYKOBOJICTBOM IIeJlarora ¢ 00CyXJIeHUEM IlaHa pabOThl MUChbMEHHBIE U YCTHHIE
coOOIIIeHN Ha OCHOBE MH(OPMAIIMH U3 HECKOIBKUX HCTOYHHUKOB (PU3UYECKOTO
colepXaHusl, IMyOJMYHO TMPEJCTABIATh PE3YyJIbTaThl MPOCKTHOM WM
UCCIIEIOBATENbCKOM  JIEATENBbHOCTH; MPH 3TOM TIPAMOTHO HCIOJIb30BAThH
U3YYCHHBIM TOHATUWHBIA ammapar H3y4yaeMoro pasaena (Qu3uku o
CONIPOBOKJIaTh  BBICTYIUICHHE TMpe3eHTallMe C y4éTOM OCOOCHHOCTEH
ayJIUTOPUN CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIaHuPOBaHUE U KOJIMYECTBO YaCOB, OTBOJMMBIX HA OCBOEHUE KaX 101 TeMbI yueOHOro npeamera «dusukar»
[IpumepHOIl ananTUpPOBaHHON OCHOBHOH 0Opa30BaTENbHOM MHpPOrpaMMbl OCHOBHOI'O OOIIEr0 OOpa30BaHMs OOy4aroUuxcs C
3aJIepKKOM IICUXUYECKOTO Pa3BUTHS, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paszzaesioMm IIpumepHoii paboueill mporpaMmsl
yueOHoro npeamera «Pusnkay 00pa3oBaTENIbHON IPOrpaMMbl OCHOBHOTO 0o011ero oopasosanus. [Ipu atom Opranusanus Bopase
camMa BHOCUTb M3MEHEHMsI B COJEP)KAHUE U paclpelielieHne yueOHOro mMarepuaia 1o rojgam oOydeHus, B MOCIIEJOBATEIbHOCTD
U3yYEHUs TEM M KOJMYECTBO YacOB HA OCBOCHME KAXKIOW TEMBI, ONpPEACICHUE OPraHU3alMOHHBIX (GOpM OOy4YEeHHS W T.II.
OO60CHOBaHHOCThH JTAHHBIX M3MEHEHHUN OIpeneNsieTcsl BHIOpaHHBIM oOpa3oBaTenbHOM opranuzanueil YMK, nHauBuayaabHbIMU
NCUXO(U3NYECKUMU OCOOEHHOCTAMU KOHKpPETHBIX oOydvaromuxcsi ¢ 3[IP, creneHpl0 yCBOGHHOCTHM HMH Y4YEOHBIX TEM,
PEKOMEHIalMsIMU TI0 0TOOPY M afanTaliy yueOHoro MaTepuana rno gpusuke, npeacraBieHHbIMU B [losicHUTEIbHOM 3aMUCKe.

7 KJIACC (68 1)
TemaTudeckuit OcHoOBHbIE BU/bI AeITEJIbHOCTH yYaLHXCs
OcHOBHOe cofiepKaHue . N
0J10K, TeMa (Ha ypoBHe yueOHbIX AeiicTBHI)
Pazgen 1. ®u3uka u e€ posib B NO3HAHMM OKpY:Ka0LIero Mupa (6 1)

duznka — ®duznka — Hayka o unpupoje. SIBieHus | BoliBieHne OCHOBHBIX Pa3iM4Mi NPU MOMOIIM Mejxarora Mexnay (U3MYEeCKMMH M XUMHUYECKUMHU

Hayka o npupoge | npuponsl  (MC®).  Ousnueckue  siBneHus: | npespameHusMu (MC — xumus).

29 MEXaHHYeCKHe,  TeIUIOBble,  JJIeKTpHueckue, | Pacro3HaBaHue ¥ KilacCH(HKALMs ITOCHEe OOCYKAEHHS C MeJaroroM Npu HMOMOIIM HaBOJSIINX

MarHMTHbIE, CBETOBBIE, 3BYKOBBIE. BONPOCOB (DM3MYECKUX SIBICHUI: MEXaHWYECKUX, TEIUIOBBIX, O3JEKTPUYECKHX, MAarHUTHBIX

U CBETOBBIX.
Habmronenne n onmcanue GU3NYECKUX SIBICHUN Ha 0a30BOM ypOBHE.

duznyeckue duzngeckue BEJINYUHBI. Wzmepenne | OnpeneneHne npy MOMOIIY IEAArora NeHsb! JeICHNS KAkl H3MEPUTEIBHOTO pHOopa.

BeJMUMHEI (2 4) | Gusmuecknx BenmunH. Qusuueckue npubopsl’ W3mepenne mo oOpasiy moa pyKOBOJACTBOM IIE€Aarora JIMHEHHBIX pa3MepoB Teld M MPOMEXYTKOB

3 MC — 311eMEHTHI COJIEPIKAHNSl, BKIFOUAIONINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE OPOOHEE PACKPHITH B TEMATUYECKOM [IAHUPOBAHHUH.
¢ KypcuBom 0603HaueH yueOHBINH MaTepUal, KOTOPbII U3y4aeTCs, HO HE BBIHOCUTCS HA MPOMEKYTOUHYIO U UTOTOBYIO aTTECTALHUIO.
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Hozepewnocms  uzmepenuu.  MexnyHapoHas
cUcTeMa eIMHHII.

JMemoncmpauuu’

1. MexaHu4YecKue, TEIUIOBBIC, JJICKTPUYECKHE,
MarHUTHEIC, CBETOBBIC SIBJIICHUSI.

2. ®usndeckue IpUOOPHI U MPOLEAYpa MPSIMbIX
M3MEPCHUH  aHaJOTOBBIM W IUPPOBBIM
IpUOOPOM.

@Dponmanshsle nabopamopHsle padomel uiU
INEKMPOHHAA 0eMOHCHPAUUL.

1. Ormpenenenue LIEHBI JIeJIeHust
U3MEPUTEIILHOTO npubopa  (MCHOIB3YS
TEXHOJIOTHYECKYIO KapTy IKCIICPUMEHTA).

2. Usmepenne  00bEMa  KHUIKOCTH U
TBEPJIOTO TeJa.

3. Onpedenenue pazmepos Maivlx mei.

BPEMEHH C YYETOM MOTPEUTHOCTEH.

W3mepenne mo oOpasiry Mo pyKOBOACTBOM Iearora 00béMa >KUAKOCTH U TBEPIOTO Tela.
W3mepenne mo o0Opasiy noji pyKOBOACTBOM II€Jarora TeMIepaTypbl IPH MOMOIIH HIKOCTHOTO
TEPMOMETpA U ATINKa TEMIIEPATypPHI.

BrinmonHeHNe HECIOKHBIX TBOPYECKMX 3aJaHMH C ONOpPOMl Ha airopuT™, IpeaBapUTENIbHO
Ppa300paHHbIH ¢ IeAAr0roM MO MOUCKY CIOCOO0B M3MEPEHNUS HEKOTOPBIX (PU3NUECKHUX XapaKTEPHCTHK,
HaTIpUMep, pPa3MepPOB MajbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJBIINX
paccTOsHAMN, MaJBIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE MTpe TaraéMbIX CII0COO0B.

EcrtecTBenHo-
HAYYHBIH MeTox
no3HaHus (2 4)

Kak ¢usuka u jApyrue ecTecTBEHHbBIC
HAYKU M3Y4aroT OpUpoay. EcmecmeeHHo-HayuHbll
MemooO NO3HAHUA: HaOOeHue, NOCMAHOBKA
HAYUHO20  BOMPOCA,  BbIOBUIICEHUE — CUNOMES,
9KCHEPUMEHM N0 NPOBEpKe 2Unomes, 00vbsCHeHue
Haboaemozo sgnenus. Onucanue QuuyecKux
SGIEHULL C NOMOUbIO MOOeell.

[Ipeamet u meTobl PU3KKH.
JHemoncmpayuu

1. OnpeneneHne NOrPeIIHOCTH
SKCIICPUMEHTA.

BI)II[BI/I)KGHI/IG THUIIOTE3 MOCJIC MPEABAPUTEIILHOT'O 06CY)KI[€HI/I§I C neagarorom, 061)}1CH$HOHII/IX IMpOCThIC
SIBJICHUA, HAIIPUMEDP:

— T0YeMY OCTaHABJIMBACTCS ABHXKYILEECS 110 TOPU3OHTAIBHON OBEPXHOCTH TEIO;

— MOYEMY B KapKylo [IOroly B CBETJION Ofexk e NPOXJIaAHEN, UeM B TEMHOIL.

Br160p c11oco60B ITPOBEPKH TUIIOTE3 U3 NPEUIOKEHHBIX IIEJaroroMm.

HaOmionenne mNpemIoKeHHBIX II€AaroroM HCCIEIOBAaHMH 10 TPOBEpKE KaKOW-THOO THIIOTE3BI,
HammpuMep: JaJbHOCTh MOJIETAa IMIApHKa, MYIMIEHHOTO TOPU30HTAlIbHO, TEM OOJbIIe, deM Oolblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO € IEJaroroM MpoCcTeHInX Moaeneil (Gu3ndecKux sBIeHuH (B BUIC PHCYHKOB
WJIN CXEM), HallpUMeEp MaJICHUE IPEeMETa; IPSMOINHEHHOE PaclipoCTpaHEHUE CBETA.

Pasnen 2. IlepBona

YyajbHbIe CBeJIeHHs 0 CTPOeHHH BelecTBa (5 1)

Crpoenue
Bewectsa (1 4)

CTpoeHHE BEIIECTBA: aTOMBI M MOJICKYJIBL, UX
pazmepel. Onvimoi, 00KaA3bI8AIOWUE OUCKPEMHOE
cmpoeHue geujecmaa.

®@ponmansusie nadopamophslie padomsvt u

HaGmonenue u nHTEpIIpeTanys COBMECTHO C TI€JJaroroM OMBITOB, CBUAETEILCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILECTBA: OMBITHI C PACTBOPEHUEM Pa3IMYHBIX BEILECTB B BOJE.

OrneHka mpu MOMOIIM TEXHOJOTHMYECKONW KapThl pa3MepOB aTOMOB M MOJIEKYJI C MCIIOJIb30BaHHEM
(ororpaduii, HOIy4EeHHBIX Ha aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenue Nocie MpeaBapuTeILHOr0 00CYKICHUS C MIe1aroroM pa3MepoB MaJbIX TeJl.

7 Bee Jlemonctpauuu u JlaGopatopHbie paboThl, NPEACTABICHHBIC B CONEPKAHUH, AOMYCKAETC(MOXKHO) IPOBOANTH, UCTIONb3YsI HHPOPMALMOHHBIE U SJICKTPOHHBIC TEXHOIOTHH (LU(POBbHIE
00pa3oBaTenbHBIE PECYPCHI).
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onvimui®,
1. Onenka auaMeTpa atoMa METOJIOM PSIIOB (C
HcTosib30BaHueM (hoTorpaduwii).

JBu:KeHUE

U B3aMMOJIeiicTB
He 4acTuI
BelecTBa (2 4)

JIBmkeHue uvactul BemecTBa. CBA3b CKOPOCTH
JIBIDKEHUS 4acTHIl ¢ TeMIepaTypoil. bBpoyHoBckoe
nBwkenue, mpdysus. Bzaumoodeticmsue yacmuy
eeujecmea: npumsAdICeHue u OmmankueaHue.

Hemoncmpayuu

1. Habmonenne 6pOyHOBCKOTO IBUXKCHUS.

Dponmanvhvie nadbopamopuvie padomvt u
onvimul

1.OnsITHI o  HaOJIIOACHUIO

pacImpeHns ra3os.

2.0nbITHl 10 OOHAPYKEHHIO JIEHCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKEHUSL.

TCIIJIOBOI'O

HaGmonenue n o0bsicHeHHE NP MOMOLIM Tiejarora OpoyHOBCKOTO ABMKEHUS U sIBICHUS TUPPy3uH.
[TpoBeneHue M OOBACHEHHE C ONOPOW HA ANTOPUTM, MPEABAPUTEILHO Pa3o0OpaHHBIN C MeJ1aroroM
OIIBITOB TI0 HAOJIIOJICHHIO TETUIOBOT'O PacIINPEHHs Ta30B.

[TpoBeneHne m OOBSICHEHHWE OIBITOB C OINOPOW Ha AJITOPUTM, IPEIBAPHTENHLHO pPa3o0paHHBIA C
MeIaroroM 1o 0OHapy )KEHHUIO CHJI MOJIEKYJISIPHOTO TPUTSDKEHHSI M OTTAJIKUBAHUSL.

ArperarHsble
COCTOSIHUSA
BemiecTBa (2 4)

ArperatHbie COCTOSHHS BEUIECTBA: CMPOECHUE
2a308, JrcudKocmet u meépowbix
(kpucmaniuveckux) men. Bzaumocessv medicoy
CBOUCMBAMU  6EUECNE 6 DPA3HBIX ACPESAMHbIX
COCMOAHUAX U UX  AMOMHO-MONEKVISPHbIM
cmpoenuem. Ocobennocmu azpezammuix
COCMOSIHUT 80ObL.

Hemoncmpanyuu

1. Habnronenue nuddysuu.

Omnucanue 1o pyKOBOJICTBOM Iearora (C HCIoIb30BaHHEM IIPOCTHIX MO/IeJIei) OCHOBHBIX pa3IH4Hii
B CTPOEHUU Ia30B, XKUJKOCTEH U TBEPABIX TEIL.

HauvanbHble mnpencTaBieHHs O MaJOM CXHUMAaeMOCTH >KUIKOCTEH M TBEPIABIX TeJ, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE II0JI KOHTPOJIEM IleJjarora 0 COXpaHeHHH (OpMbI TBEPIBIX TET U
TEKY4€CTU KHUIKOCTH.

Habmronenue 3a onpITaMu, JOKAa3bIBAIOIIUMHE, YTO B TBEPIAOM COCTOSHUM BOJIBI YACTHIIBI HAXOIATCS B
CpeiHeM AaibliIe APYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBileHUE € ONOPOM HAa JUAAKTUYECKUM MaTepuan IpOCThIX B3aUMOCBSI3EH MEXIYy
0COOCHHOCTSIMU arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBAaHHEM BOIHBIX opraHusmMoB (MC —
Ouoorus, reorpadus).

Pasnen 3. /IBu:keHue u B3aumoaeiicteue e (21 1)

Mexanuueckoe
nBukeHue (3 4)

Mexannueckoe aBuwxeHue. PaBHOMepHOE U
HepaBHOMepHoe nBmkeHHe. CropocTh. Cpedwss

CKOpOCMb  NpU  HEPABHOMEPHOM  OBUICEHUU.
Pacuér mytu u BpeMeHU JBHXKEHUS.
Hemoncmpauyuu
1. HaOmrogeHne MEXaHWMYECKOrO  IBMIKECHUS

HccnenoBanue paBHOMEPHOTO ABMXKECHUS U ONPENEICHUE €T0 MPU3HAKOB IOCIE MPENBAPUTEIHHOTO
00CYXIEeHUS C TIeIarOTOM.

Habnronenne HepaBHOMEPHOTO IBI)KEHUS U ONPEACIICHUE €r0 OTIMINI OT pABHOMEPHOTO JBIKEHUS
MOCJIC MPEBAPUTEILHOTO 00CYKICHUS C TIEJarOTOM.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS C OMOPOIl HA aNrOPUTM, NPEABAPUTEIHLHO
pa300paHHBI COBMECTHO C MEJAaroroM Ha OMPEICICHUE MyTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO

8 31ech u Janee MPUBOAUTCS PACIINPEHHBIH NepedeHb JJa00paTOPHBIX PaOOT U OIBITOB, M3 KOTOPOT'O YUUTEINb JIeflaeT BEIOOP 110 CBOEMY YCMOTPEHHIO U ¢ YUETOM CIHCKA SKCIIEPUMEHTAIBHBIX 3a1aHuH,
nperaraeMsix B pamkax OI'D mo ¢pusuke.
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Tena.
2. U3mepenue
JIBUOKCHUSL.
Dponmainvhvle 1adopamopHsie padomol u
onvimul
1. OnpeneneHue  CKOpPOCTU  PAaBHOMEPHOIO
JBIDKCHUS (IapUKa B KHUJIKOCTH, MOJCIU
ANEKTPUYESCKOTO aBTOMOOMIIS U T. I.).
2. Onpenenenue cpenHei CKOPOCTH
CKOJIBXKEHHS Opycka WIM IDapuka II0
HAKJIOHHOM TVIOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHKCHMUA.
Ananmuz Ipyu NOMOIIIH IeJarora I’pa(i)I/IKOB 3aBUCHUMOCTHU IMYTU U CKOPOCTU OT BPEMCHHU.

HNuepuus, macca,
TUIOTHOCTH (4 4)

SBnenue HHEPIH. 3axon unepyuu.
Bszaumooeticmeue men xaxk npuvuna uzmeHeHus
ckopocmu  Ogudcenuss men. Macca kak mepa
unepmnocmu mena. InoTHOCTSL BemectBa. Cas3b
NIOMHOCMU C KOIUYEeCMBOM MOLEKY1 8 eOuHuye
00véMa seugecmea.

Hemoncmpayuu

1. HaGmroneHre sIBJICHUS WHEPIINY.

2. Habnronenne w3MEHEHHsI CKOPOCTH TPH
B3aUMOJIENCTBUH TEI.

3. CpaBHEHHE MacCC [0 B3aUMOJICHCTBHIO TEII.

OOBsCHEHHE TPW NOMOIIM TEXHOJOTHYECKOH KapThl M Texarora M TPOTHO3MPOBAHHE SIBICHHUH,
00yCTIOBNICHHBIX MHEpPIMEH, HallpuMep: YTO MPOMCXOTUT IPH TOPMOKEHHU WM PE3KOM MaHEBpE
aBTOMOOWIIS, TOYeMY HEBO3MO)KHO MTHOBEHHO MPEKPATHUTh ABIKCHHUE Ha BEJIOCHIIE/IC MIIH CaMOKAaTe
UT. A

Habnromenne u 0a30BBI aHAMW3 OIBITOB IO PYKOBOJACTBOM II€Aarora, IEMOHCTPHPYOLIIX
M3MEHEHHE CKOPOCTH JIBIKEHUS TeJla B pe3ysbTaTe ACMCTBUSI Ha HETO IPYTUX TEIl.

Pemenne TUMOBBIX pacy€THHIX 3a7ad B 1—2 NEHCTBUS C OMOPOIl Ha alropuTM, MpEeABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C MEJIaroroM Ha OTpeJelIeHne Macchl Tela, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJACTBOM II€[arora, JIEMOHCTPHPYIOLTHX
3aBUCHUMOCTh U3MEHEHHSI CKOPOCTH TeJla OT €0 MacChl MPU B3auMOAECHCTBUU Tel. 3MepeHnue Macchl
Tesa pa3IMyHbBIMH CIIOCOOaMH.

OmnpeneneHne COBMECTHO € TIEaroroM INIOTHOCTH TeJla B pe3yJIbTaTe H3MEPEHHS €TI0 MacChl M 00bhEMa.
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Cuaa. Buas! cua
(14 4)

Cuia KaK XapaKTePUCTHKA
B3anMmoieiicTBus Ten. Cuia yrnpyrocTH M 3aKOH
T'yka. H3mepenue cunbl c NnoMowWbio
OounHamomempa. SIBIeHHWE TATOTCHHS W CHJA
TsokecTd. Cuna msscecmu Ha Opyeux niAaHemax
(MC). Bec mena. Heeecomocmob. CroxeHue CHI,
HaMpaBJICHHBIX 110 OJHOU TIPSIMOM.
PaBnogeitctBytomas cui. Cuna mpenus. Tpenue
cKonbceHus u mpenue nokos. Tpenue é npupooe u
mexnuke (MC).

Hemoncmpayuu’

1. Cro>keHHe CvJI, HAIIPABJICHHBIX 1O OJTHOM
TIPSIMOH.

2. [lemoncmpayusa  cunvl
PA3UYHBIX MAMEPUATIAX.

Dponmanvuvie nabopamopnvie padbomvt u
onvimol.

1. Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

2. OmbITEL, JIEMOHCTPHUPYIOUINE 3aBHCUMOCTh
pacTsokeHns  (medopMmani) TPYKHUHBI OT
TPUJIOKEHHON CHJIBI.

3. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tella U
XapakTepa COMPHUKACAIOITIXCS TOBEPXHOCTEH.

ynpyzocmu  Ha

WzyueHne COBMECTHO C TTEAaroroM B3anMOICHCTBHUS KaK IPUIUHBI H3MEHEHHUS CKOPOCTH TeJIa WITH €T0
nehopmanuy.

OrnucaHue Ha HaYaJdbHOM YPOBHE PEabHBIX CUTYallui B3aUMOJEHCTBYSI TNl C TOMOUIBIO MOJIENICH, B
KOTOPBIX BBOJUTCS TOHATHE M N300pa)KeHUE CHIIBI.

W3ydyenne moj pyKOBOACTBOM IMeNarora CHIIbl YNPYrOCTH, 3aBUCUMOCTH CHJIBI YIPYTOCTH OT
YAJMHEHUS! pe3NHOBOTO LTHYPa WX IPYXKUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ oNopoi Ha AMJAKTUYECKUI MaTepual o KOHTPOJIEM Ie1arora MpakTHYeCKUX CUTYaLUH,
B KOTOPBIX HPOSBISIETCS NEHCTBHE CHIIBI YIPYTOCTH (YIPYTOCTh MA4a, KPOCCOBOK, BETOK JAepeBa
u 1p.).

AHanmm3 ¢ omopod Ha AMTAKTHYECKUI MaTephall MoJ KOHTPOJIEM IIeJjarora CUTYyaIlui, CBI3aHHBIX C
SIBJICHUEM TATOTEHHUSI.

[loHnumaHue C OMOPOW HAa CXEMBI MPHU IMOMOINM IeJarora OPOUTANLHOTO JABIIKCHHS ILIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa nHepiuu (MC — acTpoHOMHS).

W3mMepeHune Beca Tena ¢ MOMOINBI0 JuHaMoMmeTpa. OOGOCHOBaHHE 3TOr0 clocoba M3MEpeHus Iocie
TIOBTOPEHUS C MEJJarOToM.

HaGmonenue siBiieHuss HEBECOMOCTH.

HabnromeHnune 3a SKCIiepUMEHTAIBHBIM MTOJTydCHHEM MpaBUiIa CIOKEHUS CHJI, HANIPABJICHHBIX BJIOJb
oAHOH npsiMoil. OmpeneneHue Npy MOMOLLIY Ielarora BeIMYMHbI paBHOACHCTBYIOLIEH CHJT.
Wzydenue o pyKOBOJICTBOM II€arora CHJIbl TPSHUS CKOJIBKCHHS U CHIIBI TPSHUS ITOKOSL.
HccrnenoBanme ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBHCHMOCTH CHIJIBI TPEHHUS OT Beca Tena
Y CBOMCTB TPYLIUXCS MOBEPXHOCTEMH.

bazoBblii aHanu3 ¢ onopoi Ha AUAAKTUYECKHH Marepual I0j KOHTPOJIEM Mejarora MpakTHYeCKUX
CUTYyAIHii, B KOTOPBIX MPOSIBIIACTCS JCUCTBUE CHIIBI TPSHHSI, HCIIOJB3YIOTCS CIIOCOOBI €€ YMEHBIIICHHS
WM yBeNIW4YeHUs (KaTaHWe Ha JIbDKAaX, KOHbKAaX, TOPMOXEHHE AaBTOMOOWIIS, HCIONb30BaHHE
MOIIIUITHUKOB, INIAaBaHHE BOJHBIX JKUBOTHBIX U 1p.) (MC — Guonorus).

Pemenne TUMOBBIX pacy€THBIX 3a7ay B 1—2 NEHCTBUS C OMOPOI Ha alropuTM, MpeABapUTENHHO
Ppa300paHHBIN COBMECTHO C MEAArOroM C UCTIOJIb30BaHHEM (POPMYII IS pacyéTa CHIIBI TSXKECTH, CHITBI
YIPYTOCTH, CHITBI TPSHUSI.

Pasnen 4. laBiaenune TBEpAbIX TeJ, skuAKOCTel 1 ra3os (21 u)

JlaBjieHue.
Ilepenaua
JaBJICHUS
TBEPABIMU
TeJaaMH,
SKHAKOCTSMH H
razamu (3 4)

Hasnenne. Cnocobwsl ymenvbuieHUs U ygeauderus
oasnenus. Jlasnenue 2asa. 3a8ucumocms
dasnenus 2aza om o0véma, memnepamypbl.
Iepeoaua Oasnenus meépovimu menami,
arcuoxocmamu u eazamu. 3axon Iackans.
ITHeemamuueckue Mauiumbl.

Hemoncmpayuu’

1. 3aBucumocTh

TEMITEPaTypHI.

JaBJICHUA rasa oT

Ananu3 1 00BSICHEHHE ¢ OMOPON Ha AUIAKTHYCCKHH MaTepHai Mo KOHTPOJIEM IeAarora ONbITOB H
MIPAKTUIECKUX CUTYAINH, B KOTOPBIX MPOSBIISETCS CHJIa TaBICHUS.

O060CHOBaHHE C OMTOPOI Ha TEXHOJIOTHIECKYIO KapTy P MIOMOIIIHN ITeAarora Crioco00B YMEHbBIIICHHS 1
YBENWYCHHUS TaBICHUS.

Wzyuenne o pyKOBOICTBOM II€Jarora 3aBUCUMOCTH JIaBJIEHUS ra3a oT 00bEMa U TeMIepaTypehl.
W3yyeHune 1ox pyKoBOACTBOM IieJlarora 0COOEHHOCTEH nepenayy AaBieHUs TBEPABIMH TEIAMH,
KHUIKOCTAMU U razaMu. OOOCHOBaHUE PE3YJIbTATOB ONBITOB OCOOCHHOCTSIMH CTPOCHHS BEIIECTBA B
TBEPAOM, )KUIKOM U ra3000pa3HOM COCTOSIHHUAX MPEATI0KEHHBIMU (hOpMYITHpOBKaMHU.

Habnromenue 3a skcriepuMeHTaTFHBIM JJOKa3aTeIbCTBOM 3akoHa [lackas.
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2. Ilepenaya naBieHHS KUIKOCTHIO U Ta30M.

Pemenne THUITOBBIX pacy€THHIX 3a7ad B 1—2 ACHCTBUSI ¢ OMOPOHM Ha alrOpuTM, NpPEIBAPUTEIHLHO
pa3o0paHHBIli COBMECTHO C ITEIaroroM Ha pacdéT JaBJICHUs TBEPIOTO Tela.

JlaBienue
KMAKOCTH (5 1)

3aBUCHMOCTb JIABJICHHSI )KUIKOCTH OT [JIyOHHBI.
Tuopocmamuueckuii napadoxc. Coobwarowuecs
cocyowl. ['udpasnuueckie mexanuzmol.

Jemoncmpayuu’®

1. CooOmmarontuecs: CoCyIbl.

2. 'mapaBiauaeckwnii mpecc.

HccnenoBanne ¢ ONOpO Ha TEXHOJOTHYECKYIO0 KapTy HOJA PYKOBOICTBOM II€arora 3aBUCHMOCTH
JABJICHUS KHUAKOCTH OT IIyOUHBI HOTPY>KSHUS ¥ INIOTHOCTH JKHIIKOCTH.

HaGnroneHue 1 HaganbHOE HOHUMAaHKE THAPOCTATHYECKOTO apagoKca Ha OCHOBeE 3akoHa Ilackais.
V3y4eHne COBMECTHO C MEaroroM COOOIIAOIINXCS COCYIOB.

Pemenne THMOBBIX pacu€THBIX 3a1a4 B 1—2 AeHCTBHUS C OMOPOH HA aNTOPUTM, IPEABAPUTEIHHO
pa3o0paHHBIH COBMECTHO C IEaroroM Ha pac4éT AaBJICHUS KUAKOCTH.

HabGnronenue 3a 00bsICHEHIEM NPUHIMIA JSHCTBUSA THAPABINYECKOT0 Ipecca.

AHanu3 ¥ OOBSCHEHHE C ONOpOW Ha JUIAKTUYECKUH MaTepuan MoJ KOHTPOJIEM Ieaarora
NPaKTHYECKUX CUTYalUH, IeMOHCTPUPYIOLIUX NPOSBICHUE JABJICHHS KUIKOCTH 1 3aKoHa [lackais,
HaIpUMep MPOIIECCOB B OpTraHU3Me MIPH TITy00KOBOIHOM HEIpIHUN (MC — OGuoiorus).

AtmocdepHoe
napjenue (6 )

ATtMocdepa 3eMan U aTMocepHOe JaBIICHHUE.
Hpuuunsl cywecmeosanusi 6030YuHOU 06010UKU
3emnu. Onvim Toppuuennu. Hszmepenue
ammocgheprnozo oasneHusl. 3asucumocmso
ammocgeprozo  O0agneHusi Om  GblCOMbL  HAO

yposuem  mops. Ilpuboper  ons  usmepenus
ammocgeprHozo 0asnenus.
Hemoncmpayuu’
1. [posiBneHue AeicTBUS aTMOCHEPHOTO
JIABIICHUSI.

HaGumroteHue 3a dKCcriepuMeHTATLHBIM 00HAPYKEHHEM aTMOC(QEPHOTO aBICHHS.

AHanu3 1 00BsICHEHHE C ONOPO Ha AWAAKTUYECKHI MaTepHall 0] KOHTPOJIEM Ie/Iarora OIMbITOB U
MPaKTHYECKUX CUTYaIHii, CBA3aHHBIX C JIeiicTBUEM aTMOC(HEPHOro JaBICHUSL.

Habnronenue 3a 00BbsICHEHHUEM CYILIECTBOBAHUS aTMOC(hepbl Ha 3eMie U HEKOTOPBIX TUIAHEeTax WiH e&
OoTCyTCTBUS Ha Apyrux manerax u Jlyne (MC — reorpadusi, aCTpOHOMIS).

bazoBoe MoHMMaHHE NPUYUH W3MEHEHHs IUIOTHOCTH aTMOC(Ephl ¢ BBICOTOH U 3aBHCHMOCTHU
aTMOC(EpHOTO JaBICHUS OT BHICOTHI.

Pemienne THUMOBBIX pacy€THBIX 3a1a4 B 1—2 AEHCTBHS C OMOPOM HA aIrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C MEIAaroroM Ha pacyér aTMoc(hepHOTO JIaBICHUS.

W3yyenue 1o pyKOBOJCTBOM I€Iarora ycTpoicTsa 6apomMerpa-aHepouaa.
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HeiicTBue
JKHIKOCTH W ra3a
HA NOrpy:KéHHOE
B HUX TeJ1o (7 4)

Heticmaue srcuokocmu u 2aza Ha NO2PysHCEHHOE
6 Hux meno. BelTankuparoias (apXuMe10Ba) CUia.

3axon Apxumeoa. Ilnasanue men.
Bozodyxonaasanue.

Hemoncmpayuu’

1. 3aBHCHMOCTh  BBITQJIKHBAIOIIEH CHIBI OT

o0béMa TOTpYKEHHOW dYacTH Tella W

TUTOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITAJIKHBAIONICH CHIIBI BECY

BBITECHEHHOM >KUIKOCTH.

3. VcnoBrue TuUIaBaHWsL TEN: IUTABAHUC WU

MOTPY)KEHUE  Te1 B  3aBUCUMOCTH  OT

COOTHOILIEHUSI TNIOTHOCTEH Teja U )KUIKOCTH.

Dponmanvhuvie nabopamopuvie padomvt U

onvimol.

1. UccnenoBanue 3aBUCHUMOCTH Beca Tena B
BOJIe OT 00BEMaA MOTPYXEHHOH B KHJIKOCTbH
YacTH TeJa.

2. Onpenenenue  BBITAJIKUBAIOLIEH  CHJIBL,
JeHcTBymOIell Ha Teno, MHOrpyKEHHOE B
YKUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLICH
CHUJIBI, IEHCTBYIOIIEH HA TENO B )KUIKOCTH, OT
MAacCHI TeJa.

4. OnbITEI, NEMOHCTPUPYIONIUE 3aBUCHMOCTH
BBITAJIKUBAIOLIECH CHJIBI, AECWCTBYIOLIEH Ha
TEJO B )XUIKOCTH, OT 00hEMA ITOTPYKEHHON B
KHUJIKOCTh 4YacTH Tella M OT IUIOTHOCTH
YKUJKOCTH.

5. KonctpyupoBanue apeoMeTpa W
KOHCTPYUPOBaHUE JIOJKU U ONpeJesieHrne eé
rpy30M0IbEMHOCTH.

HaGmonenue 3a sKcriepuMeHTaIbHBIM OOHAPY)KEHUEM JISHCTBUS )KUAKOCTH 1 ra3a Ha IOTrpyXEHHOE B
HUX TeJO.

OmnpeneneHne ¢ OTOPOit Ha TEXHOJIOTHIECKYIO KapTy BBITAIKHBAIONICH CHITBI, IEHCTBYIOMICH Ha TEIo,
MOTPYKEHHOE B KUAKOCTD.

Habmronenue 3a mpoBeeHHEM B 00CYKICHHE COBMECTHO C TIEIarOrOM OITBITOB, IEMOHCTPHUPYIOIINX
3aBHCUMOCTH BBITAJIKMBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJIO B XXUAKOCTH, OT 00BEMA MOTPYKEHHOM
B )KUJIKOCTb YaCTHU TeJIa U OT IUIOTHOCTU >KUJIKOCTH.

HccnenoBanue 1o pyKoBOJICTBOM IeJjarora 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa NOTpyKEHHOM
B XKUJIKOCTb 4aCTHU TeJIA.

Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS ¢ OMOPON HA aNTOPHUTM, MPEABAPUTEIHLHO
pa3o0paHHBIN COBMECTHO € IIEIaroroM Ha IPUMEHEHHUE 3aKOHa ApXHUMeIa M YCIOBHSA TUIaBaHUS TEIL.
KoucTpynpoBanue npu NoMoIIM ejarora apeoMeTpa Uikl KOHCTPYHPOBAHHE JIOAKU U ONPEAETICHUE
€€ Tpy30IIOABEMHOCTH.

Pazpgen 5.

Pabora u MmomtHoCTh. JHeprus (12 4)

Pa6ora
M MOIHOCTh
(ER )]

Mexanundeckast padora. MOIHOCTb

HaOmonenue 3a sKCIiepUMEHTAJIBHBIM OMpE/ICIEHHEM MEXaHMYeCKOH padOThl CHIIBI TSDKECTH IIPU
MAJCHAN Tela W CHJIBl TPEHUs IPH PABHOMEPHOM MEPEMELICHHH Tela [0 TOPHU30HTAIbHOU
MTOBEPXHOCTH.

HabGmonenue 3a neMoHcTpanueil pacuéra MOITHOCTH, Pa3BUBAEMOM IIPH MOABEME I10 JIECTHUIIE.
Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 neHCTBHUS ¢ OMOpPOH Ha aNroOpuUTM, IpeABapUTEIHHO
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pa300paHHBIIi COBMECTHO € TIEIaroroM Ha pacy€T MeXaHNIeCKOH pabOThl U MOITHOCTH.

IIpocTbie
MeXaHu3MBbI (5 1)

ITpocThie MEXaHU3MBI: pbIYAr, OJIOK, HAKIIOHHAS
IUNIOCKOCTb.  [Ipasuno  paenogecus  peiuaza.
Ilpumenenue npasuna pagnogecus pwluaza K
onoky. «3onomoe npasunoy mexanuxu. KI1J]
MIPOCTBIX MEXaHU3MOB. lIpocTble MeXaHH3MbI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

®dponmansnsie n1ab6opamophsie padomeol u
onsimul

1. Onpedenenue pabomvl cuibl mpenus npu

PAaBHOMEPHOM 08UICEHUU mena no

20pU30HMANLHOU NOBEPXHOCIU.

2. Hccnedosanue ycnosuii pagnosecusi pvluaza.

3. Usmepenue KIIJ] naknonHou niockocmu

(31eKmpOHHAsT OeMOHCMpayusl).

HauansHOe MOHMMaHME BBIUTPHIIIA B CHJIE IPOCTHIX MEXaHU3MOB HA MPUMEPE pbIUara, MoABHKHOTO
1 HETIOIBI)KHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanne COBMECTHO C IIEJarOrOM yCJIOBHSI PAaBHOBECHS phIyara.

OOGHapy>KeHne Mojl pyKOBOACTBOM II€JIarora ¢ ONopod Ha AMIAKTUYECKHI Marepuai CBOMCTB IPOCTHIX
MEXaHHM3MOB B Pa3JIMYHBIX HHCTPYMEHTaX U MPHUCIOCOOJICHUSAX, UCTIONb3YEMbIX B OBITY U TEXHUKE, a
TaKKe B XKUBbIX opranusmax (MC — Guosorus).

HaOmonenue 3a SKCIIepUMEHTAIBHBIM JJOKA3aTEIbCTBOM PABEHCTBA PAOOT NPH NPUMEHEHNH POCTHIX
MEXaHU3MOB.

Omnpenenenue noa pykosoacTsoM neaarora KITJ[ HaknoHHOH mIockocTH.

Pemenne TUNOBBIX pacy€THBIX 3afay B 1—2 AeHCTBUSA C ONOPON Ha aJTOPUTM, MpPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C NEAAroroM Ha NPHUMEHEHHE NPaBHiIa PABHOBECHS phlYara W Ha pacyér
KII.

Mexanuueckasi
Heprus (4 4)

Mexannueckass sHeprusi. Kunemuueckasa u
nomenyuanvras snepeus. Ilpespawenue 00HO020
6U0A MEeXaHU4ecKou 3Hepeuu 6 Opy2ol. 3aKOoH
COXpPaHCHHS YHEPTUU B MEXAHUKE.
@DpoHTAJILHBIE JJa00paTOPHbIE PA0OTHI U
OMBITHI.

1. Nzyuenue 3aKOHa COXpaHEeHHUS
MEXaHHYECKON JHepruu (DICKTPOHHAsS
JIEMOHCTpAIIHS).

Habmronenune 3a SKCIIepHIMEHTAEHBIM OTpEIeTICHIEM H3MEHEHUS! KHHETHUECKOW M MIOTeHIINAEHON
SHEPruy Tejla IIPU €r0 CKaThIBaHUM 110 HAKJIOHHOU IIJIOCKOCTH.

®opMyIUpPOBaHNUE COBMECTHO C MEJArOroM Ha OCHOBE MCCIIEIOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOU HEPTHUU.

[IpencraBneHue npy MOMOILIM ME€JArora rpaHul IPUMEHUMOCTHY 3aKOHAa COXPAHEHUS SHEPTUU.
Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS ¢ OMOPOW HA aNTOPHUTM, NpPEABAPUTEIHLHO
pa3o0paHHBIil COBMECTHO C MEIaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAHEHUS SHEPTHH.

Pe3epBHoe Bpemst (3 u)

8 KJIACC (68 )

TemaTHueckui
0JI0K, TEMBI

OcHoOBHOe coiep:kaHHe

OcHoBHbIE BU/bI 1eATEJIbHOCTH y4aINXCS
(Ha ypoBHe y4eOHBIX el cTBUIl)
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Pa3nen 6. TenuioBble siByieHust (28 1)
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Crpoenue
U CBOMCTBA
BeniecTBa (7 4)

OcHogHule nonoicenus MONEKYNAPHO-
KUHEMUYecKou meopuu CmpoeHus eeujecmad.
Macca u pasmepvr amomos u monexyn. Onvimeoi,
noomeepaicoaiowue OCHOBHble — NOJIONHCEHUs
MONEKYNAPHO-KUHEMUYECKOU meopuu.

Mogemu TBEPIOTO, YKUIAKOTO W Ta3000pa3HOTO
cocTosiHMM  BewiectBa. Kpucmannuueckue u
amopgrnvie mena. ObvAcHeHUe CBOUCME 2a308,
orcuoKocmell U mMEEPOLIX men  HA  OCHO8e
NOA0IHCEHUL MOIEKYIAPHO-KUHEMUYECKOl Meopuu.
CMaumBaHUE u KanuwisapHvie saenenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu’®

1. Habironenne 6poyHOBCKOTO IBUYKEHHUS.

2. Habmonenue nuddy3um.

3. Habmonenue  sBIGHWUN  CMa4yMBaHUS U
KaMMILIPHBIX SBIICHHH.

4. HabmroieHHE TEIUIOBOTO PACIIMPCHUS TEI.

5. I3MeHeHue naBieHus rasa Npu U3MEHEHUU
00BpEMa M HaTrpEeBaHUHU MITH OXJIAKCHUH.
Dponmanvhvle 1adopamopHsie padomeol u

onvimol.

1. OnpITBI O OOHAPYKEHWIO NEHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSHKCHUS (wu
AJIEKTPOHHAS ICMOHCTPAIIHS).

2. OmBITBI 1O  BBIPALIMBAHUIO  KPHCTAJLIOB
ITOBAPEHHOI COJIU MJTH caxapa.

3. OmpiTel MO  HAONIOJCHHUIO  TEIIOBOTO
pacuIupeHusi ra3oB, >KUJIKOCTEH W TBEPABIX
TeL

4. Onpenenenne NaBlIeHUS BO3MyXa B OayIoHe
IITIPHIIA.

5. OmBITEL, JOEMOHCTPHPYIONINE 3aBHCHMOCTH
JABIEHUS BO3AyXa OT ero o0péMa u
HATPEBAHUS WM OXJIAKICHHUS.

6. Ilposepra cunome3svl AUHEUHOU 3A8UCUMOCTIU

ONuUHbL cmonbuka JIcUOKOCmU 8
mepmomMempuyecKko mpyoxe om
memnepamypbi.

Habmonenue u MHTEpIpETAIMs COBMECTHO C IIEJar0rOM OIBITOB, CBHETEIBLCTBYIOIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILECTBA: OMBITI C PACTBOPEHUEM PA3IMUYHBIX BEILECTB B BOJE.

Pemenne TUNOBBIX pacu€THBIX 3afau B 1—2 AEWCTBHUs C ONMOpPOH Ha alNrOpUTM, MPeABAPUTENBHO
pa300paHHBIIl COBMECTHO C MEJIaroroM I0 OLEHUBAHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJI B €TUHUIIC
00BbEMa BellecTBa.

ITpencraBnenne mpu MOMOIIM Tegarora OPOYHOBCKOTO ABWXKEHUS, SIBICHUSA ITU(GQy3un U pasmuaui
MEXly HIMH Ha OCHOBE ITOJIOKEHUH MONEKYISIPHO-KHHETHYECKON TEOPHH CTPOCHUS BELIECTBA.
OOBsicHEHHE TPY MOMOIIX MIEAarora ¢ OMopol Ha AWAAKTHYECKUN MaTeprall OCHOBHBIX Pas3iIM4Mi B
CTPOCHHHU Ta30B, >KUIKOCTEH M TBEPABIX TeN C HCHOJIB30BAHUEM MOJOXKEHHH MOJIEKYISIPHO-
KHHETHYECKOW TEOPHU CTPOEHUSI BELIECTBA.

IIpoBeneHue nox pykOBOJCTBOM IIE€AATOTa OMNBITOB IO BEIPAIMBAHUIO KPUCTAJUIOB ITIOBAPEHHOMN COJN
WK caxapa.

[TpoBeneHne COBMECTHO C MeAaroroM u 00bSICHEHUE U3 MPEUIOKEHHOTO IIEPEYHsI BHIBOJOB OIIBITOB,
JIEMOHCTPUPYIOIUX KaNWIISPHBIE SIBICHUS U SIBJICHUE CMauUBaHMUsL.

OOBsICHEHHE C OTIOPOI Ha TEXHOJIOTUYECKYIO KapTy MOJ] PYKOBOJICTBOM II€Aarora pojiy KanuuIsipHbIX
SIBJICHUH JJIs TOCTYIUICHHS BOABI B oprann3M pactennii (MC — Guosorus).

HaOmonenue onbsITOB 10 HAOIIOASHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TE.
OOBsICHEHHE € OTTOPOI Ha TEXHOIOTHUYECKYIO KapTy MO pyKOBOACTBOM II€Jarora COXpaHeHus 00bpéMa
TBEPIBIX TEJ, TEKYYECTH XKHUIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUECTH UIS Pa3HBIX JKHIKOCTEH),
JaBIICHUS Ta3a.

Habmonenue 3a mpoBeieHUEM OIBITOB, AEMOHCTPUPYIOIIUX 3aBUCHMOCTD JIaBJICHHS BO3/yXa OT €T0
00béMa W HarpeBaHWs WM OXJAXKACHWSA, W MX OOBSCHEHHE HAa OCHOBE ATOMHO-MOJIEKYISIPHOTO
yUEHHUSL.

AHanu3 NpHu IOMOIIM IeJarora ¢ ONopoi Ha AUJAKTHYECKUM MaTepuasn MpaKTHUECKUX CHUTYalluil,
CBSI3aHHBIX CO CBOMCTBAMM r'a30B, )KUIKOCTEH U TBEPIBIX TEIL.
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TenyoBble
npoueccsl (21 4)

Temneparypa. Cesasb  memnepamypsl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACUY,.
Buytpennsis sHeprus. Cnocobvl usmeneHust
BHYMpeHHell  dHepeuu: — menionepeoaya U
cosepuienue pabomvi. Budei mennonepedauu:
MenIoNpoOOHOCMb, KOHEEKYUS, USTYUEHUE.
KonnuectBo TEIUIOTEL. VnenwHas
TEIUIOEMKOCTh BELIECTBA. [enioo0OMeHn u mennogoe
pasHogecue. Ypasnenue meniogozo banauca.
IInasnenue u omeepoesanue KpUCMALIUYECKUX

eewecms.  YJIenbHas — TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u kxondencayus.. Hcnapenue
(MC). Kunenue. VY aenvHas TEeIyoTa
nmapooOpa3oBaHus. 3asucumocms memnepamypol
KuneHuss — om ammocgeprozo dasnenus.
Brascnocme 6o30yxa.

OHeprus  TOIUIMBA.  YJENbHAas  TEIUIOTa
CTOpaHMUsL.

Hpunyunvt pabomsl mennogvix Oguecameinell.
K1l menio8oco
odgucamens. Tennosvle oOgucamenu u 3awuma

oxpyaicarowgeti cpedvt (MC).

3akon coxpanenus u npespawjeHust IHePIUU 8
mennogwix npoyeccax (MC).

HMemoncmpayuu’
[IpaBuiia n3MepeHus TeMIEPaTyPBl.

1. Buns! remionepeaayn.

2. OxJaxIeHue IPU COBEPIICHUU PaOOTHL.

3. HarpeBanue T1ipu COBEpUICHHH PaOOTHI
BHCIIHUMU CHUJIAMHU.
4. CpaBHEHHE  TCIUIOEMKOCTEH  Pa3IUMYHBIX

BEIIIECTB.
. HaOmromeHme KumeHus.
6. Habmronenne TMOCTOSHCTBA — TeMIIepaTyphl
IPY TUIABJICHUH.
7. Mojenu TemIoBbIX JBUTaTeNeH.
Dponmanvusie nadopamopuvle padonvl u
onvimol.
1. HaOmroneHne W3MCHEHUS  BHYTpPCHHEU
SHEPIHH Tela B pe3yNbTaTe TeIUIONepe1ad U
paboTHI BHEIITHHUX CHIL

9]

OO00CHOBaHHE O TIOATOTOBJICHHOMY aJITOPHTMY COBMECTHO C IEAAroroM INpaBWJI M3MEPEHHS
TEMIIEPaTYPHI.

CpaBHEeHHE Pa3TMYHBIX CIOCOOOB U3MEPEHHUS U IIKAJl TEMIIEPATYPHL.

Habmonenne 3a mpoBeieHUEM OTIBITOB, AEMOHCTPHUPYIOINX H3MEHEHNE BHYTPEHHEH SHEPTUH Tela B
pe3ynbTare TeIIonepeiaun U paboThl BHEITHUX CHIL.

HaGmoneHue 3a npoBeieHHEM OIBITOB, 0OCYKAEHHE NMPAKTUUECKUX CUTYAIMH, 1eMOHCTPUPYIOIIUX
pa3JIMYHbIE BUABI TEIUIONEPEauH: TEIUIONPOBOIHOCTh, KOHBEKIINIO, N3TyUCHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy IOJI PyKOBOJCTBOM I€Jlarora SBICHUS
TeTI000MEHa ITPY CMEIINBAHNY XOJIOJHOHM U ropsider BOBI.

HaGuroieHre ycTaHOBIICHHS TETUIOBOTO PABHOBECHS MEXKTY TOPSUEH 1 XOJIOTHON BOJOM.
OmnpeneneHye py NOMOLIH Ie/1arora KoJM4YecTBa TeIUIOTH, II0Jy4eHHOT0 BOJIOH P TEIIIOOOMEHE C
HarpeThIM METAJUINYECKUM [IMIUHAPOM.

OmnpenencHue 1Mo TabIHLE yASIbHOH TEMIIOEMKOCTH BEIIECTBA.

Pemenne THNOBBIX pacd€THRIX 3amad B 1—2 AEHCTBHA C OMOPOH Ha aNTOPHUTM, MPEIBapUTEIHHO
pa300paHHBII COBMECTHO C IIEAroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETUIOOOMEHE.

AHanmu3 Hpu TOMOIIM MeAarora CUTyallMd IpPaKTHUYECKOTO HCIONb30BAaHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpuUMep B  MEMSIX  DHEProcOEpekeHMs:  TETIOM3OJIALIS,
9HEProcOeperaoIne KpbIu, TePMOAKKYMYJIISTOPHI U T. 1.

Habnronenue sBneHUH UCIapeHUs ¥ KOHACHCAIUH.

Habmonenue 3a nccie1oBaHUEM MIPOLIECCa HCIIAPEHUS PA3THIHBIX KUIKOCTEH.

OOBsICHEHNE T10 AITOPUTMY COBMECTHO C MEIaroroM SBJICHUH UCTIapeHHs M KOHJCHCAlNN HAa OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUCHHUS.

Habmronenue u 00bsICHEHHE Npoliecca KUMEHUs, B TOM YHUCIIE 3aBUCUMOCTH TeMIIepaTyphbl KUIICHUS OT
JTaBJICHUSL.

OmnpeneneHye Mo TabIxIe OTHOCUTEIFHOMN BIaKHOCTH BO3-IyXa.

Habmronenue mporiecca miaBieHUs KPUCTALUTHUECKOTO BEIIEeCTBa, HAIPHMED, JIbJa.

CpaBHeHI/Ie o IUJlaHy HOpu TMOMOINU Meaarora MNpoOHCCCOB IUIABJICHUSA KPUCTALNIMYECKUX TEII
Y pa3MsrYeHust MpyU HarpeBaHUM aMOP(HBIX TeJl.

OmnpeneneHue 1o TabIuIe yIeIbHON TeMIOTH IUIABICHUS JIbA.

OOBsicHEeHHE TIO CXeMe Tociie 00CYKACHHS C TEeAaroroM sIBJICHUH IUIaBJICHNS U KPUCTAJUIN3ANN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO yUCHHUSI.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 NIEHCTBHA C ONMOpPOH HA AITOPHUTM, NPEIBapUTEIHHO
pa306paHH1)1171 COBMECTHO C I€AaroroM, CBA3aHHbBIX C BBIYUCIICHUEM KOJIMYECTBA TCIIJIOTHI B IIPOIIECCAX
TCIUIONCPEAaYU P TUIABJICHUN U KPUCTAJUIN3AIUHN, UCTIAPEHUNU Y KOHJACHCAIIUH.

AHanu3 Mpu MOMOIIM TIelarora ¢ ONOpPOH Ha JUIAAKTHYECKUN MaTepuai CHUTyallud MPaKTHIEeCKOTO
MMPUMEHCHUA SIBJICHUM TUIABIICHUS W KpUCTaJllIN3allu, HAIPUMEP, MOJIYUYECHHUE CBEPXYHCTHIX
MaTepuanos, CoJieBas IpeiKa H Jp.

AHanu3 npy MOMOIIM Tejarora padoTsl U 00BSICHEHHE IPUHINIA JICHCTBYS TETJIOBOTO IBUTATEIs.
Brruncnenue KomuuecTBa TEIUIOTHI, BBIACIAIOMIEIOCs MPU CTOPAHUM PA3INYHBIX BHIOB TOIUINBA, U
KIIJ] nBuraTems.
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2. HccrnenoBanne SIBICHHUS TEIJIOOOMEHA MPH
CMELIMBaHUM XOJIOJHOM U TOpsiue BOJBL.

3. Onpedenenue KOuYecmea meniomol,
NOIYYEeHHO20 8000l Npu meniooomeHe ¢
Hazpemuvlm MemaiiudecKum YuiuHOpOM.

4. Onpedenenue  yOenbHOU  MenI0EMKOCMU
seujecmea.

5. UccnenoBanue nporecca uCrapeHusl.

6. OnpeneneHne OTHOCUTEIHHOM BIAXXHOCTH
BO3/yXa.

7. Onpedenenue y0eibHOU MenIomol NiaAIeHUs
poa.

OO6cyxaeHne COBMECTHO C IE€AaroroM ASKOJIOTHYECKUX IMOCIEICTBHH HMCIONB30BAHMS IBUTaTeNei
BHYTPEHHETO CTOPaHMs, TSIUIOBBIX U TuApo3iaekTpocTaHunil (MC — 3KOIOTHs, XUMHUS).

Paznen 7. DiekTpuyeckue M MAarHUTHbIE siBJeHus (37 )

DJieKTpuYecKue
3apsabl.
3apskeHHbIE
Teja M UX
B3amMo/IelicTBHe
(7w

Dnexmpusayua men. JIBa poma IMEKTPHUECKIX
3apsnoB. B3ammopelcTBHe 3apsDKCHHBIX — TEIl.
3axon Kynona (3asucumocmo cusvl
83AUMOOCUCTMEUSL 3APANCEHHBIX ThET OM GENUUUNDL
3aps0086 U paccmosHusi Medicoy meiamu,).

Onekrpuueckoe  mone.  Hanpsaswcénnocmo

anexmpuueckozo noas. Ilpunyun cynepnosuyuu
INEKMPUYeCKUX nouetl (Ha KauecmeeHHOM YPOBHe).

Hocumenu INEKMPUYECKUX 3apsa008.
Onemenmapnbviti 2NIeKMPUYECKUll 3aps0.
Cmpoenue amoma. TIpOBOJHUKH U JTUIIICKTPHUKH.
3aKOH COXPaHEHUs! AIEKTPUUECKOTo 3apsijia.

Hemoncmpayuu’

1. DnexTpusanus Teml.

2. /lea pojga DIEKTPUYECKUX 3apsiioB |

B3aUMO/ICHCTBUE 3apSHKEHHBIX TeEJl.

3. YeTpoiicTBO U AeiicTBUE 2IEKTPOCKONA.

4. DnexTpocTaTUuecKast UHAYKLIHS.

5. 3aKoH COXpaHEHUs INEKTPHUECKUX 3apsI0B.

Dponmanvuvie nadopamopusle padomvt u
onvimol.

1. OnbITH 110 HAONIOAEHUIO JJIEKTPU3AINU TEI

WHAYKITUEH U TIPH COTTPUKOCHOBEHUH.

Habnroxenue 3a mpoBeA€HNEM OIBITOB O AJIEKTPHU3ALNH T MIPH COMTPUKOCHOBEHUH W MHITKITHEH.
Habnronenue u 00BbsICHEHUE C ONOPOM Ha AMJAKTHUYCCKUI MaTepHal B3auMOJICHCTBUS OJHOMMEHHO
1 Pa3HOMMEHHO 3apsKEHHBIX TEl.

OO0BscHEHHE TP TOMOIIH ITeJarora MPHUHITAIA JeHCTBHS IIEKTPOCKOTIA.

OOBsICHCHHE COBMECTHO C IEIaroroM SIBICHHUM JICKTPU3AIUH MPU CONPUKOCHOBCHHUHU TEN U
MHIYKIHUEN ¢ UCTIOIb30BAHUEM 3HAHUI O HOCUTEIAX 3JEKTPUUECKUX 3apsiIOB B BELIECTBE.
Pacno3naBanue U OOBSICHEHHE IO CXEME COBMECTHO C TMEJaroroM sSIBICHHHA 3JICKTPH3AIMU
B ITOBCEJIHEBHOM JKU3HHU.

Habmronenue u 00bsCHEHNE C OTTOPON HA TEXHOJIOTUIECKYIO KapTy OIBITOB, HIUTIOCTPUPYIOIINX 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsia.

HabmroneHne ombITOB 110 MOACTHPOBAHUIO CHIIOBBIX JIMHUH IEKTPHUSCKOTO TOJIS.

HccnenoBanue moa pykoBOJICTBOM Iefarora JAEHCTBUSI AJIEKTPUYECKOrO IOJS Ha NMPOBOJHUKU U
JIUBJIEKTPUKH
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IMocTossHHBIIH
3JIEKTPUYECKHU I
ToK (17 4)

DnexTpudeckuil Tok. Yenosusa cyuwecmeosanus
anekmpuyecko2o moka. VICTOUHUKUA MOCTOSIHHOTO
ToKa. [IeHCTBUS SIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). ODNeKMmpUuuecKuii mox
8 HCUOKOCMAX U 2A3aX.

PaGota W MOIIHOCTP DJEKTPUYECKOTO TOKA.
3axon [icoyna—Jlenya. DnekmpuyecKkue yenu u
nompebumenu 31eKmpudeckoli 3Hepeuu ¢ Ovimy.
Onextpuueckas uenb. Cuiia Toka. DJIEKTPUIECKOoe
HanpspkeHHe.  CONpOTHBICHHWE  MPOBOJIHUKA.
Yoenvroe conpomuenenue sewgecmea. 3akon Oma

qna  ydactka uernu. [locnmemoBarenbHOe UM
napasuiesIbHoe COEIMHEHHE MIPOBOTHHKOB.
Kopomkoe 3amvixanue.

HMemoncmpayuu’

1. IIpOBOAHMKH U AUIIEKTPHUKH.

2. MopenupoBaHue CHJIOBBIX JIUHUN

AIEKTPUYECKOTO TOJIA.
. IcTOYHMKY MOCTOSTHHOTO TOKA.
. JIeHCTBUA IEKTPUUECKOTO TOKA.
. DNEeKTPUYECKUH TOK B )KUAKOCTH.
. "'a30BbIi1 pazps.
. VI3smepenwne cCriIsl TOKa aMIIEpPMETPOM.
. I3amMepeHne 31eKTpHUYECKOro HAPSHKEHUS
BOJIbTMETPOM.
9. Peocrtar u Mara3uH CONPOTHBIICHU.
Dponmanvusie nadbopamopuvle padonvt u
onvimol.

03O\ DN AW

.HCCHCHOB&HI/IC HeﬁCTBHﬂ QJICKTPUYCCKOTIO IOJIA Ha

IIPOBOAHUKH U TUDJICKTPUKH.

.Coopka u ipoBepka pabOTHI ANEKTPUICCKON IETTH

IMOCTOSIHHOT'O TOKaA.

.I/I3MepeHMe " pEeryjinpoBaHuC CUJIbI TOKA.
. I/I3MepeHI/Ie 1 PpEryjInpoBaHUC HAIIPSAKCHUA.
Hccnedosanue 3asucumocmu Cusvl moka, udyu;eeo

uepe3  pe3ucmop, om  conpomuenenus
pe3ucmopa u HanpsAlNCeHusl.
.Onvimel,  demoHcmpupylowue  3d6UCUMOCTb

INIEKMPUUECKO20 CONnpoOmueierHusl npoeoduuka
onm ezo szquz, nﬂowadu nonepedyHoco cedernust

HaOmonenue pa3niyHbIX BUIOB JEHCTBHS JIEKTPHUECKOTO TOKAa U OOHAPYKEHUE COBMECTHO C
MeIaroroM 3THX BUIOB JEHCTBHS B IOBCEAHEBHOM KHU3HU.

COopka 110 cXxeMe U UCTIBITaHKE 110]] KOHTPOJIEM TeJIarora 3JIeKTPHIECKOH [eTH MOCTOSHHOTO TOKA.
HaGmonenue 3a neMoHCTpalieil "3MepeHHs CHIIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a 1eMoHCTpanuei u3MepeHHs JIEKTPUYECKOr0 HAIPSHKEHHST BOJIbTMETPOM.
[IpoBeneHre 1 OOBSICHEHHE IPU IMOMOIIYM YYUTENs OIBITOB, JEMOHCTPHPYIOLIMX 3aBUCHMOCTh
9NIEKTPUYECKOTO COIPOTHBIICHUS NPOBOAHHMKA OT €ro JUIMHBL, IUIOIAnH IOHNEePEYHOro CEYCHUS U
MarepHaa.

HaOnronenue 3a JeMOHCTpalMed HCCIIEOBAaHMS 3aBHCHMOCTH CHJIBI TOKA, INPOTEKAIONIEro 4Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

ba3oBrle npencTaBieHUs O MPaBUIaX CIOKEHHS HANPSKEHHH IPU MOCIIeIOBATEIbHOM COCIMHEHHH
JIBYX PE3UCTOPOB.

bazoBble mpeacTaBIeHUs O MpaBUIIaX IS CHIIBI TOKA MPY MapajlIeIbHOM COEIMHEHUH PE3UCTOPOB.
Habmonenue neMoOHCTpaliy Mejarora O CUTyalusix HOCJIEA0BaTEILHOTO U MapajljieIbHOTO
COCMHEHUS IPOBOJAHUKOB B IOMAITHUX JJICKTPHUECKHUX CETSIX.

Pemrenne THUMOBBIX pacu€THBIX 3aia4 B 1—2 NelCTBHS C ONMOPOM Ha alroOpuTM, MpEaBapUTEILHO
pa3o0paHHBIE COBMECTHO C MENaroroM ¢ HCIONb30BaHWEM 3akoHa Oma u Qopmyn pacuéra
9JIEKTPUYECKOTO  CONPOTUBICHUS HPH IOCICIOBATEIHPHOM M  IapAJUICIbHOM — COCIMHEHHH
MIPOBOJJHUKOB.

OmpezienieHne ¢ ONOPOW Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOICTBOM Ilefarora paOoThI
9JIEKTPUYECKOr0 TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP.

OrmpezienieHne ¢ OMOPOIl HA TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM II€Arora MOLIHOCTH
3NEKTPUIECKOTO TOKa, BBIICNIACMOH Ha pe3UcTope.
Habnronenue 3a uccieoBaHUEM 3aBUCUMOCTH CHIIBI TOKA Yepes3 JIaMIIOUKy OT HalpshKeHHs Ha HEH.
OmnpezeneHue ¢ OOPOi Ha TEXHOJIOTHYECKYIO KapTy Moj pykoBoacTBoM neparora KI1/1 Harpesatens.
Halnronenue 3a uccieoBaHueM IpeoOpa3oBaHUs SHEPTUH IIPH IOIbEME I'Py3a 3JIEKTPOABUTATENICM.
OOBsCHEHHE [IOCIIE PACCYKICHUS C IEJarorOM U COCTABJICHUE [UIaHA-KOHCIIEKTa YCTPOHCTBA U
TIPUHIIUIA JeHCTBUS TOMAIIHUX dJIEKTPOHATPEBATENBHBIX TPUOOPOB.

OOBsACHEHHE NOCIIE PACCYKICHUS C NIEJaroroM M COCTaBIeHNE IIaHAa-KOHCIIEKTa IIPUYUH KOPOTKOTO
3aMbIKaHWA 1 IPUHIOAIIA I[ef/'ICTBI/IH TJIABKUX Hpe}IOXpaHI/ITeHeﬁ.

PemeHune THIMOBBIX pacu€THBIX 3a71a4 B 1—2 IEHCTBHA C OMOPOM Ha alrOpHTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C TIEAAroroM ¢ UCMOIb30BaHHeM 3aKoHa J[xoyns—IIeHna.

HabntoneHue BOZHUKHOBEHUSI DIICKTPUUYECKOIO TOKA B KUAKOCTH.
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u Mamepuana.

Ilposepka npasuna crodcenus Hanpadjcenuii npu
nocned08amenbHOM coeouHeHuu 08yx
pe3ucmopos.

dlposepxa npasuna Ona  cunbl  moka  npu
napanienbHOM CoeOUHeHUU Pe3UCOPO8.

.Ompenerrenrie  pabOTBI  AIEKTPUIECKOTO  TOKa,
UAYIIETO Yepe3 PEe3UCTOop.

0. OmpeneneHre MOLTHOCTH IEKTPUUECKOTO TOKA,
BBIICJISIEMOI Ha PE3UCTOPE.

1. HccnenoBaHue 3aBHCUMOCTH  CHJIBI  TOKa,
WAYLIETO Yepe3 JIAMIIOYKY, OT HallpsDKeHUsS Ha
Heil.

2. Onpeoenenue KIIJ] nacpesamens.
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MarauTHble
siBjienus (6 1)

Tlocrosinabie MarHuThl. B3anmoneiicteue
MMOCTOSTHHBIX MarHUTOB. MacHummoe noie.
Maenummnoe none 3emau u eco 3uavenue 0as
arcusnu na 3emne. Onvim Ipcmeda. Maenummoe
noJe snexmpuiecko2o moka. llpumenenue
2NIeKIMPOMasHUmos @ mexuuke. /leticmeue
MAZHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoodsucamenb NOCMOAHHO20 MOKA.
Hcnonvzoeanue snexkmpoosucamernetl 6
MEXHUYECKUX YCMPOUCMEax U Ha mpancnopme.
Memoncmpayuu?®
1. B3aumoericTBre MOCTOSHHBIX MATHUTOB.
2. MoaenupoBaHue HEBO3MOXKHOCTH
pasJencHus MOJICOB MarHuTa.
3. MogenupoBaHue MarHUTHBIX
MMOCTOSTHHBIX MarHUTOB.
4. OmpIT Dpcrena.
5. MarautHoe 1oJje Toka. DJIeKTPOMAarHuT.
6. JleficTBME MarHUTHOTO TIOJISI HA TIPOBOIHHMK C
TOKOM.
7. DIeKTpoABHTaTENh TIOCTOSIHHOT'O TOKA.
Dponmanvusie nadopamopusle padonmvl u
Onvlmol.

noJiei

MHMccaemoBaHe  MarHMTHOTO  B3aMMOJICHCTBHUS
MMOCTOSIHHBIX MAarHHUTOB.
J3ydeHne  MarHUTHOTO  TONS  TOCTOSHHBIX

MAarHviToOB IIPU UX 06’bCI[I/IHCHI/II/I 1 pa3sacjIeHnun.

JMccnenoBanue neiicTBUA 31EKTPUYECKOTO TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OnBITBI, NEMOHCTPUPYIOLIHE 3aBUCUMOCTb CHJIBI

B3aHMOﬂeﬁCTBMﬂ KaTylKyu ¢ TOKOM U MarHuTra
OT CUJIbI TOKA U HAITPABJICHUA TOKA B KaTYILIKE.

J3yuenue nedcTBUS  MarHUTHOIO IO HA
IIPOBOJIHUK C TOKOM.

Koucmpyuposanue  u  usyuenue  pabomuvl
INeKMpoOsU2amers.

JM3mepenune KITH 3JIEKTPOABUraTENbHON
YCTAHOBKH.

HUccrenoBanue o pyKOBOACTBOM IEIarora MarHUTHOTO B3aUMOACHCTBIS MOCTOSTHHBIX MarHUTOB.
Hzydenue ¢ omopoil Ha TEXHOJIOTUIECKYIO KapTy MOJ pPyKOBOJICTBOM IeIarora MarHUTHOTO TIOJIS
MTOCTOSTHHBIX MATHUTOB TIPH UX OOBEIMHEHUH U Pa3JICIICHIH.

HabmroneHue 3a mpoBeIcHIEM OIBITOB IO BU3YaIU3AIMH II0JIS TIOCTOSHHBIX MAarHUTOB.

I/I3y11eHI/1e IIOJ PYKOBOACTBOM II€Jiarora ABJICHUA HaMarHU4MBaHUA BEIICCTBA.

HccrenoBaHue COBMECTHO C ITEAAroroM AEHCTBHS AIEKTPUUECKOr0 TOKAa Ha MAaTHUTHYIO CTPEJIKY.
Habmronenue 3a mMpoBeIeHHEM OIBITOB, AEMOHCTPHUPYIOIINX 3aBHCHUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyYIIKHU ¢ TOKOM U MarHura OT CWJIbI 1 HalIPABJICHUA TOKA B KaTYIIKEC.

AHanmm3 Tpu MMOMOINY TIEAarora CUTyalui MPaKTHYECKOTO NMPHMEHEHHs 3JIeKTPOMAarHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOUCTBAX, IPOMBIIUIEHHOCTH, MEANUIIUHE).

Wzydenue ¢ ormopoi Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJICTBOM IT€Aarora AeHCTBHS MarHUTHOTO
TIOJIS1 Ha TIPOBOJHHK C TOKOM.

N3yyenue ¢ onopoit Ha TUAAKTUUECKUI MaTepHal 1eUCTBUS DJIEKTPOIBUTATEIs.

N3mepenue coBmecTHO ¢ nenarorom KIIJI aekTpoaBurarenbHOM yCTaHOBKH.

BazoBeie mpencTaBiIeHNS O PA3THYHBIX IPIMEHEHHSIX dJIEKTPOIBUTATENEH (TPaHCTIOPT, OBITOBBIC
YCTpPOWCTBA U JIp.).
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DJIeKTPOMATHUT
Hasi HHAYKIHS
49)

Onvimoi Dapaoes. Henenue
anekmpomazhumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noxyyeHus
NeKmMpuyecKkol sHepeuy. DIEKTPOCTAHIMHA Ha
BO300HOBJISIEMBIX UCTOYHHUKAX YHEPTHU.
Hemoncmpayuu’
1. ViccnenoBanue SIBIICHUS DJIEKTPOMArHATHOM
MHAYKITAHL.

2. Ombrter apages.

3. 3aBHCUMOCTh HAIpaBICHUS HHIYKIHOHHOTO
TOKa OT YCIIOBHI €TO BO3HUKHOBEHHUS.

4. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Dponmanvhvle 1adopamopHsie padomeol u
onvimbol.

1. OmnplITBl 1O  WCCICIOBAHUIO  SIBICHUS
3JIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHNE
W3MCHCHWH 3HA4YCHWs W  HANpPaBJICHUA
WHIYKIIMOHHOTO TOKA.

HpOBC,Z[eHI/IC COBMECTHO C II€aaroromM OIIBITOB IIO MCCICOOBAaHUIO ABJICHUA BHCKTPOMarHHTHOﬁ
WHIOYKOUHW: UCCICA0OBAHNE W3MCHEHHM 3HAYCHUS U HampaBJICHUA NHAYKIITUOHHOT'O TOKa

PesepBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTuueckmii
0JI0K, TEMa

OcHoBHOe cojiep:KaHue

OcHoOBHbIE BH/IbI 1€ATEIbHOCTH YUAIMXCS
(Ha ypoBHe yueOHbIX AeiicTBHI)

Pa3nen 8. Mexanuueckue sijenus (40 1)
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Mexanuueckoe
JBHIKEHHUE

H CIOCO0BI €ro
onucanus (10 1)

Mexannueckoe JBIWKEHHE. MarepuanbHas
Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHWIECKOTO  IBWKCHUS.  PaBHOMepHOE
NpsIMOJIMHENHOE JBIWXKEHUE. Hepaenomeprnoe
npamonuHelinoe  osudcenue.  CpemHsas u
MCHOBEHHAS. cKopocHb mena npu
HEPasHOMEPHOM OBUICEHUU.

Yckopenue. Pasnoycxopennoe
npAMOnuHeliHoe dsudicenue. CBoOoniHOE

najgenue. Onvimot I anunes.
Pagnomepnoe osudicenue no OKpysCHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosas ckopocmu. Llenmpocmpemumensroe
YycKopeHue.
Hemoncmpayuu
1. Habnronenne MeXaHM4ECKOTO JIBMXKEHHMS
Tena OTHOCUTENBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHUe ITyTel U TPaeKTOPUM JBUKEHUS
OHOTO M TOrO € Tela OTHOCUTEIbHO
Pa3HBIX TeJ OTCUETA.

3. I3mepeHue CKOPOCTH U YCKOPEHHS
MIPSAMOJIUHEHHOTO JIBHYKCHHS.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmonenne JIIBUKEHUS Tea o
OKPYKHOCTH.

6. HaOmroneHre  MeEXaHMYECKHX  SIBIICHUH,
MPOUCXOJIAIINX B CUCTEME OTCYETa
«Tenexka» mnpu e€ paBHOMEPHOM H

YCKOPEHHOM  JIBXKEHHH  OTHOCHUTEJBHO
KabuHeTa GpU3MKH.

®dponmansusie nabopamophuvie pabomsl u

onvimol.

1. Koncmpyuposanue mpaxma 0is paseona u
oanvHeliuezo  PasHOMEpHO20  OBUICEHUs
WAPUKA UTU MENEHCKU.

2. Onpenenenue cpenHein CKOpOCTH
CKOJIbKCHUS Opycka WIM  JIBHXKCHHS
IIapHUKa M0 HAKJIOHHOMN IIOCKOCTH.

3. Onpenenenne  YCKOpEHHs  Tela
PaBHOYCKOPEHHOM JIBHXKEHUH IO

npu

AHasM3 ¢ MOMOUIBIO TTeAarora 1 00CyK/IeHHE Pa3InUHbIX IPUMEPOB MEXAHUUECKOTO BIKSHUSI.
OO0cyxeHrne COBMECTHO C MEaroroM IpaHuil MPUMEHUMOCTH MOJIENIN «MaTepHaIbHAS TOYKAY.
Omnucanue nocie 00CyKAEHHS ¢ MeJaroroM MEXaHUUeCKOro ABMKEHHS Pa3IMuHBIMH CIIOCO0aMu
(ypaBHeHme, Tabnmma, rpaduk).

AHanu3 TOA PYKOBOJCTBOM Mejarora
OTHOCHTEJILHOCTh MEXaHUYECKOTO BIKCHUSI.
HabuntojeHne MexaHH4ecKoro JBHIKCHUSI TeJla OTHOCHTENLHO Pa3HbIX TeJl OTCYETA.

CpaBHeHHE yTEH U TPACKTOPHUH JBIKEHHUS C OIIOPON HAa TEXHOJIOTHYECKYIO KapTy I10JI PyKOBOJCTBOM
Tiesiarora 0JTHOTO M TOTO )K€ TeJa OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

AHasu3 ¢ OMOIIbIO Iefiarora Texcra ['anuiest 00 OTHOCHTENbHOCTH JBIIKCHUS; BBIMIOTHEHUE 38 [aHUi
IO TEKCTY (CMBICIIOBOE UTCHHE).

[Mpocreiimme BeIUUCICHUS 110 00pasily cpeHel CKOPOCTH CKOJIBKEHUs OpYyCKa WM ABHKEHHUS IIapHKa
10 HAKJIOHHOH MJIOCKOCTH.

Ananu3 u 00CYX/JCHHE C ONIOPOIl Ha TEXHOJIOTHIECKYIO KapTy IO/ PYKOBOJICTBOM II€[arora Crioco0oB
NpUOIMKEHHOTO OTPE/IeNICHNUs MTHOBEHHON CKOPOCTH.

Onpenenenue nocse paccykJCHUs C MeAaroroM 1o cxemMme CKOpOCTH PaBHOMEPHOT'O JBIKEHUS (ILaprKa
B JKHJIKOCTH, MOJICITIH DJICKTPHUYECKOTO aBTOMOOWIIS | T. I1.).

OmnpenenieHre COBMECTHO € TIEJaroroM MyTH, MPOWICHHOIO 3a JAHHBIM MPOMEKYTOK BPEMEHH, W
CKOPOCTH TeJa 1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBU)KEHHS OT BPEMEHU.
HauanpHple mpeACTaBieHHE O NOPUHLIUNAX JCHCTBHS OPUOOPOB, H3MEPSIOLIMX
(ctmmomeTpoB).

[Mpocreiiine BHIYUCICHHS O 00pa3iy MyTH W CKOPOCTH MPH PABHOYCKOPEHHOM MPSIMOIMHEHHOM
JIBIDKEHUH Tella.

OmnpeneneHre COBMECTHO C T€JaroromM NpoNAEHHOTO IYTH M YCKOPEHUs ABMIKEHHS Teja 10 rpaduky
3aBUCHMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIMHEWHOTO JIBH)KEHHUS TeJla OT BPEMEHH.
OmnpeneneHne ¢ MOMOIIBIO NIeJarora yCKOPEeHusl Telia PU PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOM
TUIOCKOCTH.

W3mepenne mo cxeme mocie PacCyXICHUS C IMeJaroroM MepHoja M YacTOThl OOpalleHus] Teia Mo
OKPYXHOCTH.

OmnpenencHue HAXOXKIACHUS O] PYKOBOJACTBOM IIEIarora CKOPOCTH PAaBHOMEPHOI'O IBIKCHUS Teia
[0 OKPY)KHOCTH.

Pemenne THIOBBIX pacy€THBIX 337a4 B 1—2 NEWCTBHSA C ONOPOM HA AJITOPUTM, NPEABAPUTEIHHO
pa3oOpaHHBII COBMECTHO C TII€IaroroM Ha OIpeleleHHe KHHEMaTHYECKUX XapaKTepUCTHK
MEXaHMYECKOTO JIBUKEHHS Pa3JIMYHBIX BUIOB.

PacrniozHaBanue u npuOIMKEHHOE OMMCAaHKUE MO 00pasily mocjie 00CYKICHHUS C MearoroM pasindHbIX
BUJIOB MEXaHMYECKOTO IBHXKCHUSI B MPUPOJIE M TEXHUKe (HA MpuUMepax CBOOOJHO MAJAOIIMX Ted,
JIBMDKCHUSI JKUBOTHBIX, HEOSCHBIX TEJI, TPAHCIOPTHBIX CPEJCTB U JP.).

KU3HCHHBIX cmyaunﬁ, B KOTOPBIX IMPOSABJIACTCA

CKOpOCTh
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HAKJIOHHOH IJIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH IMYTH  OT
BPEMEHH [TPU PABHOYCKOPEHHOM JIBUKEHHU
0e3 HaYaIbHOM CKOPOCTH.

5. Ilposepxa 2unomeswi.: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYATbHOU CKOPOCMU NYMU OMHOCSMCSL KAK
pso HeuémHbix uucer, mo
coomseememayrouue NPOMENCYMKU
8peMenU 0OUHAKOBY.

B3aumopeiicrBue
Tes (20 v)

Ilepsoiit 3akon HeroTtona. Bropoil 3akon
Hetorona. Tperuii 3akon Hsrotona. Ilpunyun
cynepnosuyuu Cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNa mpeHusi CKOJIbHCEHUSA, CULA MPEHUsl NOKOS,
opyeue 6udbl mpeHusl.

Cuna TsDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOMHOTO TMAaACHUS.
Heuoicenue nnanem eokpye Coanya (MC).
Ilepsasa kocmuueckaa ckopocms. Hegecomocmo
U nepezpysKu.

PaBHoBecue MaTepHUaIbHOMI TOYKHU.
Abcomomno  meépdoe  meno. Pasnosecue
meépooeo  mena ¢  3aKPeniéHHol  OCblO
epaujerus. MOMEHT CUIIBL. Llenmp msscecmu.

Hemoncmpayuu

1. 3aBHCHMOCTb YCKOPEHHS T€JIa OT MacChl

TeJa U JeHCTBYIONIEH Ha HETO CUJIBI.

2. HaGnronenne  paBeHcTBa  CHI

B3aUMOJICHCTBUH TeJl.
3. 3MmeHeHue Beca Tesla MpU YCKOPEHHOM
JIBUOKCHUU.
@DpoHTAJTILHBIE J1a00pPaTOPHbIE PA0GOTHI U
ONBITHI.

npu

1. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI

CKOJILKEHUS OT  CHJIBI  HOPMAalbHOTO
JIABIICHHSI.
2. Onpenenenne ko3 GuUIMEHTa  TPEHUS
CKOJIbKEHHSI.

Habmonenue n o0cyxieHHEe COBMECTHO C IIEaroroM OITBITOB C JBIDKCHHEM Tella NMPH yMEHBUICHUH
BIIUSIHUS APYTUX TN, MPENSATCTBYIOIIUX JIBHKEHHUIO.

AHanu3 MO CXE€M€ IIOCIE PacCyKIEHHMs € INEeAaroroM Tekcra l'amwiess ¢ ONHCAaHUEM MBICIEHHOIO
9KCIIEpPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPLMH; BBHINOJHEHUE 3aJaHuil 10 TEKCTY (CMBICIOBOE
YTEHHUE).

OOcyxaeHue 1o/ PyKOBOJICTBOM II€Aarora BO3MOKHOCTH BBITIOJIHEHHS 3aKOHA WHEPLUU B PA3IMYHBIX
CHCTEMax OTCYETa.

Habmronenue u oOCyXJeHHE COBMECTHO C IEJarOrOM MEXaHHUYECKUX SBJICHUH, MPOUCXOIAIIUX B
cucreme orcuéra «Tenexxkay mpu e€ paBHO-MEPHOM M YCKOPEHHOM JBIKEHIH OTHOCHTEIHHO KaOMHeTa
¢bu3nKn.

JlelicTBUs ¢ BEKTOpaMU CUJI: BBIIIOJIHEHHE 3aJaHUM 110 CJI0KEHUIO U BBIUUTAHUIO BEKTOPOB.
Habnrogenne 3a MpoBeAEHHWEM OMBITOB, JEMOHCTPUPYIOMIMX 3aBHCHMOCTH YCKOPEHHS Tena OT
MIPUIIOKEHHOM K HEMY CHJIBI 1 MACCHI Tela.

Ananmu3 1 00BSICHEHHE C OMIOPOH Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM IIeIarora siBJICHAMN C
HCIOJIb30BaHUEM BTOpPOTo 3akoHa HeloTOHA.

Pemenne TUMOBBIX pacuéTHBIX 3ahad B 1—2 AEWCTBHS ¢ OMOPON Ha aNrOpPUTM, HPEIBAPUTEIHHO
pa3o0paHHBIi COBMECTHO C IENAroroM C MCIOJb30BAaHMEM BTOPOro 3akoHa HploToHa W mpaBmia
CJIO’KEHHSI CHIL

OmnpeneneHyre COBMECTHO € NI€JaroroM *KECTKOCTHU MIPYKHUHBL.

AHanu3 cutyanuii ¢ OmOpoi Ha TEXHOJOTHUYECKYI0 KapTy MOJ PYKOBOJACTBOM I€AArora, B KOTOPBIX
HabroMat0TCs ynpyrue aedopMaryi, 1 uX 00bICHEHHE C HCIIOIB30BaHNEM 3aKoHa [ yka.

Pemenne THUTIOBBIX pacuéTHBIX 3amad B 1—2 JCWCTBHSI C OMOPON HAa aNTOPHUTM, TPEIBAPUTEIHLHO
pa3o0paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHHEM 3aKkoHa ['yka.

HccnenoBanue npy NOMOUIY NE€JAr0ra 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMaIbHOI'O
nasneHmnst. CoBMecTHOE 00CYXKIEHHIE Pe3yIbTaTOB UCCIIEIOBAHMS.

OmnpeneneHne Mo KOHTPOJIEM eIarora ¢ oropoii Ha KOHCIIEKT K03 QUIIEeHTa TPSHUS CKOIBKEHHS.
W3mepenue ¢ oMoILLbIO Nearora CUilbl TPEHUS OKOS.

Pewenne THMNOBBIX pacu€THBIX 3afady B 1—2 paelicTBHA C ONOPOM Ha aJrOPUTM, NPEIBAPUTEILHO
pa3o0paHHBIil COBMECTHO C I€/Iar0roM C UCIIOJIb30BaHHEM (DOPMYIIBI IUISl CHITBI TPEHHUS CKOJIBKEHHS.
AHanmu3 1Mo cxeMe IOocjie PacCyXAEHHUs Ienarora o IBIDKEHHM Tel TOJBKO IMOJ JIeHCTBUEM CHIIBI
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3. OnpeneneHue KECTKOCTU TPy KUHBI.

TSDKECTH — cBOOOHOTO TaJICHHUS.
OOBsicCHEHHE TIO/T PYKOBOJICTBOM II€/Iarora HE3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO Ma/IeHHs OT MACChI
Terna.

OreHKa COBMECTHO C II€Jar0OrOM BEJTHMUMHBI CUJIBI TATOTEHUS, JEHCTBYIOLEH MEX Ty IByMs TeIaMH (Jis
Ppa3HBIX Macc).

AHanu3z ¢ omopodl Ha NUOAKTHYECKUI Marepuall IBMXKCHUsS HEOSCHBIX Ted HOJ ACHCTBUEM CHIIBI
TATOTEHHS (C MCIOIb30BAaHNEM JOTIOIHUTEIBHBIX HICTOYHUKOB HH()OPMALIIH).

Pewrenne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AeWCTBHS C ONOPOl Ha aarOpUTM, NpEABAPUTEIBHO
pa300paHHBII COBMECTHO C MEJAroroM C UCIIOJIb30BaHIEM 3aKOHA BCEMHUPHOTO TSATOTEHHSA U (OPMYIIBI
JUTSL pacdéTa CHITBI TSKECTH.

Habmtonenue u o6CykeHUE ¢ TOMOIIBIO IIEJArora ONbITOB 110 U3MEHEHHIO BECa TeJla IPU YyCKOPEHHOM
JBWKCHUU.

AHanu3 ¢ MOMOUIBIO TIEAArora yCJIOBHH BOSHUKHOBEHHSI HEBECOMOCTH U TIEPETPY3KH.

Pemenne THIOBBIX pacuéTHBIX 3amad B |—2 nmeHCTBUS C ONOPOM Ha aurOpUTM, NPEIBapUTEIBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha OMpEeJIeNICHNE Beca Tella B Pa3INIHBIX yCIOBHAX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJCTBOM IleJjarora CHj, JeHCTBYIOIIMX Ha
TEJIO, TIOKOAIIEECS Ha OTIope.

Omnpenenenne ¢ MOMOIIBIO NEJarora IMeHTpa TSHKECTH Pa3IMYHbIX Tell.
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3aKoHBI
COXpaHeHHS
(10 u)

Wmnynse Ttena. Hsmenenue  umnynsca.
Hunynve cunvl. 3aKOH COXpaHCHHS HMITYIIBCA.
PeaktuBHOe aBmxkenue (MC).

Mexanunueckast pabora u MomHocTs. Pabora
CHII TSDKeCTH, ympyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMANbHAS YHEPTUA
TeNa, TOMHATOTO HaJ TIOBEPXHOCTBHIO 3EMIIH.
Iomenyuanvnas sHepeus cxcamoil NPY*CUHBL.
Kunernueckas SHEprus. Teopema o
Kunemuueckol dHepeuu. 3aKOH COXpaHEHHS
MEXAaHUYECKOM SHEPIuu.

Hemoncmpauyuu
1. Tlepemaua ummynbca NpH B3aUMOJEHCTBUU

Tell.

2. TIpeoGpazoBanus
B3aUMO/JICHICTBHU TEI.

3. CoxpaHeHHUE UMITYTbCA IPU HEYIPYTOM
B3aUMO/ICHCTBHU.

4. CoxpaHeHHE UMITYJIbCa TIPU aOCOIIOTHO

YOPYTOM B3aWMOJICHCTBHH.

Habmonenne peakTHBHOTO IBHKCHUS.

6. CoxpaHeHHE MEXaHHUYECKOH dHEPTUU MPH
CBOOOIHOM ITaJICHNH.

7. CoxpaHeHHe MEXaHHMUECKON dHEPTUU TPU
JIBUOKCHUU TeJIa MO/ JCUCTBUEM MPYKUHBIL.
Dponmanvusvie nadopamopusle padonvl u

onvimaol.

1. Omnpenenenue paboOThl CHIIBI TPEHUS TIPH
paBHOMEpHOM  JBIDKCHHH  Tela IO
TOPM30HTAIEHON TIOBEPXHOCTH.

2. Ompenenenne padOThI CHIBI YIIPYTOCTH TTPH
mogpéMe  Tpy3a € HCIIOJIB30BaHHEM
HETOJBIKHOTO U TTO/IBIYKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHA COXpaHEHMS YHEPTUU.

OHEprun npu

(9,

HaOmonenue u 00CyxIeHHEe ¢ TOMOIIBIO MIEIarora ONbITOB, IEMOHCTPUPYIONINX Hepenady UMITyJIbca
IIPU B3aUMOAEHCTBUHU TeEJ, 3aKOH COXPAaHEHHUs HMITyJIbca NPH aOCONIOTHO YNPYTOM M HEYNPYroM
B3aMMOJIEHICTBHH TEII.

HaOmonenue neMOHCTpalMy TeJarora CUTyaluidi B OKpyKarolliel )KU3HH C UCIIOJIb30BaHHEM 3aKOHa
COXPaHEHHs UMITYJIbCA.

Pacno3naBanue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM II€farora SIBIE€HUS
PEaKTHBHOTO IBIDKEHUS B npupose u Texauke (MC — Omonorus).

IIpuMeHeHHEe COBMECTHO C MENAroroM 3aKOHa COXPaHEHHWs HMITyJbCa Ul pacuéTa pe3yibTaToB
B3aUMOACHCTBUSL Ten (Ha TpUMeEpax HEYNpYyroro B3aHMMOJCHCTBHSA, YIPYroro IIEHTPAIBLHOTO
B3aUMO-JCHCTBHSA IBYX OAMHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMO-BHKHO).

Pemenne TUNOBBIX pacu€THBIX 3alad B 2—3 JAEWCTBUSA C OMOPOM HA ajJrOpUTM, MPEABAPUTEIHHO
pa300paHHBIil COBMECTHO C MEJIaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHne ¢ Onopol Ha AUAAKTUUECKUH MaTepHuai padoThl CHIIBI YIPYrOCTH IPH MOAbEME rpy3a
C MCHOJIB30BAaHUEM HETIOIBHIKHOTO M TIO/IBUYKHOTO OJIOKOB.

H3MepeHue cOBMECTHO C MEaroroM MOIIHOCTH.

W3amepenne ¢ NOMOIIBIO ITe1arora noTeHIUalIbHOM SHEPTUH YIIPYTo 1e(OPMUPOBAHHOMN NPYKHHBI.
W3MepeHne cOBMECTHO C MEAAroroM KHHETUYECKOM YHEPTUU TeNa M0 ATHMHE TOPMO3HOIO IIyTH.
HaOmonenue 3a 9KCIIEpUMEHTAIBHBIM CPABHEHNEM HM3MEHEHHSI MOTCHIUAIBHON M KHHETHICCKOH
SHEPrui Tejaa Npy ABMKEHUH 110 HAKIIOHHOW MJIIOCKOCTH.

Habmromenne 3a SKCIepUMEHTANTBHOW MPOBEPKOI 3aKOHA COXpPaHEHHS MEXaHWYIECKOH SHEpruH IpH
CBOOOIHOM ITaIEHUH.

IIpumeHeHre Ha HayalbHOM YPOBHE, C OIOPOM HAa NUIAKTUYECKMM MaTepuall 3aKOHA COXPAaHEHUS
MEXaHUYECKOHU HEPIUHU JJIs pacuéra NOTEHIUAIBHON U KUHETUYECKOM SHEPruil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a7ad B |—2 geicTBUA C OMOPOWM Ha alrOPUTM, MPEIBAPUTEILHO
pa3o0paHHbII COBMECTHO C [I€1ar0rOM C UCIIOJIb30BaHHEM 3aKOHA COXPAaHEHHUS MEXaHUYECKOM SHEepruH.

Pasznen 9. Mexannueckue koJiedaHusi 1 BOJHbI (15 1)
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Mexannueckue
KoJie0anus (7 4)

Konebarenbnoe — mBwkeHue.  OCHOBHBIC
XapaKTEPUCTHKK KOJICOaHMH: TIEPUOJ], 4acToTa,
amMInuTyaa. Mamemamuueckuil U NPYHCUHHBIL

masmuuky.  Ilpespawenue  sHepeuu  npu

KoICOAMENbHOM OBUICEHUU.

3aryxatomme KoyieOaHUS. BBIHYXICHHBIC

Konebanus. Pe3onamnc.

Jemoncmpayuu?®

1. HaOmonenne KoneOaHmii  Ten oI
NEWCTBHEM  CHUJBI TSOKECTH U CHUJIBI
YIPYTOCTH.

2. Habmronenune xosebaHuii rpy3a Ha HUTH U
HA MPYKHUHE.

3. HaGmionenue BBIHYXK/ICHHBIX KOJE€OaHUH W
pe3oHaHca.

Dponmanvhvle nadpopamopHsie padomul u

onvlmol.

1. Onpenenenne  4acToThl M MEPUOJA
KOJICOaHUH MaTeMaTHYECKOTO MasTHHUKA.

2. Onpenenenre  4acToTbl W Tepuoja
KOJIeOaHUH TPYKUHHOTO MAasTHHUKA (WA
QJIEKTPOHHAS JIEMOHCTPALIHS).

3. UccnenoBanne  3aBHCHMOCTH  TI€pHOA
KoJIeOaHNH TOABEIICHHOTO K HUTH Tpy3a OT
JUTHHBI HUTH.

4. VccnemoBaHne  3aBHUCHMOCTH  IepHOIA
KONe0aHWH TPYKUHHOTO MAasATHUKA OT

MAacChl rpy3a (wmu AJIEKTPOHHAS
JIEMOHCTpAIUS).
5. IlpoBepxka HE3aBUCUMOCTHU nepuoja

KoJieOaHUH Ipy3a, MOJBELIEHHOTO K HUTH,
OT Macchl Ipysa.
6. OmBITE, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh

neprosa Koe0aHui MIPY>KUHHOTO
MasTHAKa OT MacChl Tpy3a W XKECTKOCTH
MPY>KAHBL

7. N3mepenue YCKOpEHUS CBOOOHOTO
aIeHUs (wmm ANIEKTPOHHAS
JIEMOHCTpAITHS).

HaGmonenue xonebaHuit mox AeficTBUEM CHII TSHKECTH M YHPYTOCTH M OOHapy>KeHUE HpH HOMOIIN
nejiarora Nog0OHBIX KoJieOaHNH B OKpYIKaIOIIEM MHUPE.

AHanm3 COBMECTHO C MeJaroroM KoJie0aHuii rpy3a Ha HUTH | Ha npyskuHe. OnpeeneHne no aropuTMy
4acTOThI KoneOaHUH MaTeMaTUYECKOTO U MPYKUHHOI'O MasiTHUKOB.

Habmonenue 1 00bACHEHUE C TOMOIIBIO MEAT0Ta SIBICHNS PE30HAHCA.

HccrnenoBanue ¢ Omopoi Ha anropuTM, HpeaBapUTEIbHO Pa300paHHBIM COBMECTHO C IEJaroroM,
3aBHCUMOCTH Meprojia KojaeOaHUH NOBEIICHHOTO K HUTH I'py3a OT JUINHBI HUTH.

ITpoBepka ¢ onopoii Ha TEXHOJIOTUYECKYIO KapTy MO PyKOBOJCTBOM I€1arora He3aBUCHMOCTH TIEpHOia
KoJieOaHWH rpy3a, TOABEIIEHHOTO K JICHTE, OT MACCHI IPy3a.

HaGmonenue u o0cyskieHre 10 pyKOBOACTBOM II€/Iarora OnbITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTD
Heprosa KoneOaHui NPYKMHHOTO MasTHUKA OT MacChl TPy3a 1 KECTKOCTH NPy KHHBL.

[TpumeHeHne ¢ TOMOIIBIO TT€arora MaTeMaTHIECKOro U MPY>KUHHOTO MAasTHUKOB B Ka4eCTBE MOZEIECH
IS OTIMCAHUS KOJIEOaHUH B OKPY’KArOIIEM MHPE.

Pemenne THMOBBIX pacyETHRIX 3agad B |—2 Ie#cTBUS ¢ OMOPOH HA alrOpPUTM, IMPEIBAPHUTEIHHO
pa300paHHBIN COBMECTHO C MEAaroroM, CBSI3aHHBIX C BBIYHCICHHUEM WM OIIEHKOW 4acTOTHI (TIeproaa)
KoJieOaHuH
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Mexanuueckue
BOJIHBI. 3BYK
@8

Mexanuueckue BOJIHBI. CaoiicTBa
MeXaHHIECKUX BOJTH. Ilpooonvrole u
nonepeutvie 80IHbL. [JIUHA B0IHbL U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbI 6
meépodom meie, celicmuyeckue 6oHvl (MC).

3ByK. Ipomxocme 36yka u @vlcoma MOHA.
Ompaoicenue 36yka. Ungpaszeyk u ynbmpasseyx.

Jemoncmpayuu’®

1. Pacnpoctpanenue
MOTIEPEYHBIX BOJIH.

2. HaOnroieHre 3aBUCUMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AxycTHuYecKHl pe30HaHC.

IMMPOJAOJBbHBIX u

OO0OHapyKCHUE W aHAJIM3 C TIOMOIIBIO ITeJ]arora BOJIHOBBIX SIBJICHUH B OKPYKAIOIIEM MHPE.
HabniofieHue COBMECTHO C I€aroroM paclpOCTPaHEHHUs] MPOJOJBHBIX M IONEPeYHbIX BOJH (HA
MOJIENIN) U OOHAPYKCHUE aHAJIOTMYHBIX BUIOB BOJH B MPUPO/IC (3BYK, BOJSHBIC BOJHEI).

Beruncnienue B 1—2 [elCTBHSI ¢ OMOPO HAa alrOPUTM, MPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
MEIaroroM JUTHHBI BOJIHBI X CKOPOCTH PAcIPOCTPAHCHHUS 3BYKOBBIX BOJIH.

Habmiofenue 3a 3KCIEPUMEHTANBHBIM OMpEACICHHEM TI'PAHUI] YacTOThI CIIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HabnroseHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHKCIIC C HCIIOJIh30BAHUEM MY3BIKATbHBIX
HHCTPYMEHTOB).

HaGmonenue 1 00bsCHEHUE C TOMOLIBIO [1€/1arora SBJICHUS aKyCTHYECKOTO Pe30-HaHCca.

UreHne COBMECTHO C TI€JJaroroM OPHTHHAJIBHOTO TEKCTa, HOCBSIMEHHOTO UCIIOJIB30BaHHIO 3ByKa (MK
YIBTPa3ByKa) B TEXHHUKE (IXOJIOKALHS, YIBTPA3ByK B MEUIIMHE U JIP.); BBIMOIHEHUE 3aJaHUH [0 TEKCTY
(CMBICIIOBOE YTEHUE)

Pazngen 10. DieKTpoMarHuTHOE 10Jie U 3J1eKTPOMArHUTHbIE BOJIHBI (8 1)

DJIeKTPOMATHUT
HOe 1oJie

M 3JIEKTPOMArHH
THBIE BOJIHBI
(CR))

DJIeKTpOMarHUTHOE ToJje.
ONeKTpOMAarHUTHBIE BOJTHBL. Ceoticmsa
INEKMPOMASHUMHBIX 60JH. Llxana
INeKMPOMAZHUMHBIX  80NH.  Mcnonvzosarnue
INEKMPOMASHUMHBIX BOJIH OJISL COMOBOU CEA3U.

DneKTpoMarHuTHast npupoja CBeTa.
CxopocTb cBeTa. BomHOBEIE CBONCTBa CBETA.

Memoncmpayuu?®

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBHIE CcBOIiCTBa CBETA.
Dponmanvusie nadbopamopuvle padomol u
onvimol.
1. U3ydyenne CBOMCTB 3JIEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIbIO MOOWITLHOTO TelieoHa.

[TocTpoeHue MpOCTHIX PAcCYXIEHUH Ha OCHOBE IOATOTOBJICHHBIX BBIPAXKECHHUH, 0OOCHOBBIBAIOLINX
B3aUMOCBSI3b JJIEKTPUUECKOIO0 U MarHUTHOT'O MOJEH.

Habnronenune 3a SKCriepUMEHTATBHBIM W3YYE€HHEM CBOWCTB JIEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIIEI0 MOOMIIFHOTO TeNeOHa).

AHanu3 ¢ TOMOUIbIO Mearora peHTTEHOBCKUX CHUMKOB Y€JIOBEYECKOI'O OpraHu3Ma.

AHaIM3 COBMECTHO C ME€aroroM TEKCTOB, ONMUCHIBAIOLINX MPOSBICHUS 3JIEKTPOMAarHUTHOTO U3JIy4YEHHUS
B IIPUPOJIE: )KUBBIC OPTAaHU3MBI, H3ITyIeHHU HEOSCHBIX TN (CMBICIIOBOE YTCHHUE).

PacnozHaBaHue ¥ aHanMU3 pa3IUYHbBIX IPUMEHEHUN 3JCKTPOMATHUTHBIX BOJIH B TEXHUKE C OIOPOM Ha
TEXHOJIOIMYECKYIO KapTy 0] PYKOBOACTBOM IIEAArora.

Pemienne TUMOBBIX pacuéTHBIX 3a7ad B 1—2 JA€WCTBHS C OMOPOIl HA aNrOpuUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C MEJaroroM ¢ UCIOJIb30BaHHEM (HOPMYIT JJIsl CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHBI BOJIHBI U YaCTOTHI CBETA.

Paznen 11. CBeroBble siBjaeHus (15 )
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3aKoHBI
pacnpocTpaHeHn
s1 cBeTa (6 4)

JlyueBasg mopenp cBera. McTOUHMKH CBerTa.
Ipamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynsr. OTpakeHUE CBETA.
ITnockoe 3epkano. 3axon ompasxicenus ceéema.
IIpenomienue cBeTa. 3aKOH MPEIOMICHUS
cBeta. [lonHoe sHymperHee ompasiceHue ceéema.
Hcnonvsosanue noinozo 8HympenHuezo
Ompasicerus 8 ONMUYECKUX C8eMOBOOUX.

Hemoncmpayuu’

1. [IpssMmonuHEITHOE pacpoCTpaHEHHUE CBETA.

2. OTpaxeHue cCBeTa.

3. [Monyuenue M300pa’keHUI B IIOCKOM,

BOTHYTOM U BBIITYKIIOM 3€pKaJiax.

4. IIpemomiieHue cBETA.

5. Onruyeckuii CBETOBOI.

Dponmanvuvie nadopamopuvle padonmvt u
onvimol.

1. UccnenoBanue 3aBUCUMOCTH yriia
OTpaXEHUsI CBETOBOI'O Jyda OT yIya
Ta/ICHUSI.

2. M3ydeHne XapakTEpHCTUK H300paKEeHUS
IpenMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBHCHUMOCTHU yria
NPEJIOMJIEHUsI CBETOBOTO Jyda OT yria
NaJICHNs] Ha TPaHULE «BO3AYX—CTEKION.

Habnrogenne OIMBITOB, JAEMOHCTPHUPYIOMIMX SBJICHHE MPSIMOJMHEHHOTO PpacHpOCTpPaHEHUS CBeTa
(BO3HHKHOBEHHWE T€HH U TOIYTEHHN), Ml UX HHTEPIIPETAIHS C HCIIOIH30BaHNEM MTOHATHUS CBETOBOTO Jy4a.
OOBsiCHEHHE W MOJEIUPOBAHKE TIOCTE PACCY)KICHHS C MEAaroroM Mo CXeMe COJTHEYHOTO M JIyHHOTO
3aTMEHUH.

HccnenoBaHue ¢ onopoii Ha TEXHOJIOIMUECKYIO KapTy MOJ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTIiia
OTpPa)KEHUsI CBETOBOTO JIy4a OT yIJla MaJeHusl.

Wzydenue ¢ MOMOMIBIO TIe1arora CBOUCTB H300pakeHMs B TNTIOCKOM 3epKaje.

Habnronenue u 00bsICHEHHE COBMECTHO C TI€JJar0roM OTIBITOB IO MOJYYCHUI0 H300paKCHUN B BOTHYTOM
1 BBIYKJIOM 3epkajiax. HaOmroneHre u 00bsICHEHHE TIOCIIE PACcCyKIACHUS C MEJaroroM 1Mo CXeMe OIBITOB
110 MPEJIOMJIEHUIO CBETa Ha TPaHULE Pa3jiW4HbIX CpPEl, B TOM YHUCIE OIBITOB C MOJHBIM BHYTPEHHUM
OTPaKCHUEM.

HccnenoBanue moa pyKOBOJICTBOM IM€Aarora 3aBUCUMOCTH YIJIa MPENOMIIEHHMS OT YyIJia MaJeHUs
CBETOBOIO JIyya Ha IPaHMIIE «BO3IyX—CTEKIION.

Pacno3HaBaHue ¢ MOMOIIBIO MeAarora SBJICHUN OTpaKeHUsS M MPEIOMIICHHs CBETa B IOBCEIHEBHOM
KI3HA. AHAIN3 H 00BSICHEHHE COBMECTHO C ITEAArOrOM SIBIICHUS ONTHYECKOTO MHUpaKa.

Pemenne TUNOBBIX pacuéTHBIX 3a1ad B |—2 AEWCTBUA C OMOPOM HAa ajIrOpUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C ITEaroroM C UCTIOIb30BaHUEM 3aKOHOB OTPaXCHHUS U MIPEIIOMIICHHUS CBETa.

JInH3bl
U ONTHYeCKHe
npudopsl (6 1)

JInnsza. Xox mydeit B nun3ze. Onmuueckas

cucmema  omoannapama, MuKpockona — u
meneckona (MC). [naz kax onmuyeckas
cucmema. bnuzopyxocmo u danvnozoprocme.
JMemoncmpayuu?®

1. Xon mydeit B cobuparoriei JuH3e.

2. Xox mydeit B paccenBaroIeH JIMH3E.

3. [Tonydyenne m300pakeHUI C TTOMOIIHIO
JUH3.

4. Ilpunuun JIeHCTBUS
MHUKPOCKOIIA ¥ TEJIECKOTIA.

5. Mogens rnasa.

@ponmansHsle nabopamophvie paoomol u

¢oroanmnapara,

[ToxyueHne oy KOHTpOJIEM Telarora U300paskeHNH ¢ MOMOIIBI0 COOMpAIOIIEi U paccenBaroIIeH JINH3.
OnperenieHre ¢ ONOPOi Ha ajropuT™ pa3paboTaHHOT'O COBMECTHO C I1e1aroroM (oKycHOTo pacCTOSIHUS
1 ONTUYECKOHN CHIIBI COOMpAIOIIEH JIMH3BI.

AHann3 COBMECTHO C NE1aroroM yCTPOICTBA M IPUHIIMIIA ASHCTBUS HEKOTOPBIX ONTHYECKUX TPHOOPOB:
¢oroanmnapara, MUKpockona, Teieckona (MC — Ouosorusi, acTpOHOMHS).

AHanu3 ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy 110/l PyKOBOJCTBOM IeJlarora siBJI€HHH OJM30pyKOCTH
JaJbHO30PKOCTH, MPpUHIKIA AeHcTBUS 0ukoB (MC — Ouosorus).
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onvimol.
1. [Tonyuenne wn300pakeHUH C TOMOILBIO
coOUparoIIe JIUH3BL.
2. OmpenencHue (OKYCHOTO PACCTOSHUS H
OTITHYECKOW CHITBI COOMPAOIIEH JIMH3BI (AITH
3JIEKTPOHHAS JEMOHCTPAIIHS).

Paszno:kenmne
0eJIoro cBeTa
B cnekTp (3 4)

Pasnooicenue  6enoco  ceema 6 cnexmp.
Onvimvr Hviomona. Cnodicenue chekmpanbHbix
yeemos. [lucnepcus ceema.

Jemoncmpayuu®

1. Pa3znoxxeHue 06€0ro cBeTa B CIICKTP.

2. ITomyueHne 6ENOr0O CBETA MPHU CIIOKECHUH

CBeTa Pa3HbIX LBETOB.
Dponmansusie nadopamopusle padomvl u
onvmol.
1. OmBITEI TIO pa3joXEeHHIO Oeloro cBeTa B
CIICKTP.

2. OmBITHI IO BOCHPHUATHIO IBETA MPEIMETOB
Opy WX HAOJIONEHHU Yepe3 IIBETOBbIC
GUITBTPEIL.

HaGmoienue cCoBMECTHO ¢ IearoroM 1o pasJjioxKeHHUIO0 OeJI0ro CBeTa B CIIEKTP.

Habmonenue n o0bsicHeHHe Ha 6a30BOM YPOBHE I10]] PYKOBOJCTBOM II€arora OMBITOB 10 MOIYIEHHIO
0eoro cBeTa MpH CIIOKESHUH CBETA Pa3HbIX IIBETOB.

[IpoBenenne u 00bICHEHNE 1TOJ] PYKOBOJICTBOM IEJarora OMbITOB 110 BOCHPHUSTHIO IIBETAa NPEIMETOB
IpY UX HaOJIOZIGHUH Yepe3 [IBETOBbIE (DMILTPHI (L[BETHBIE OUKH).

Paznen 12. KBanrtoBbie siBjieHust (17 1)

Hcnyckanue

U NOTJIOIeHHe
cBeTa aTOMOM
(44)

Onwimol Pezepgopoa v naHeTapHasi MOJIENb
aroma. Mopnens aroma bopa. Hcnyckanue u
noenowenue  ceema  amomom.  Keanmuoi.
Jluneiuamoie cnekmpeoi.

O0cyxIeHre ¢ TOMOIIBIO TIearora eix onbIToB Pesepdopa o uccie0BaHnio aTOMOB, BBIABHIKEHHE
THIIOTE3 O BO3MOJKHBIX Pe3yJbTaTaX OIBITOB B 3aBUCUMOCTH OT IPEIOIAaraeMoro CTpOEHUsI aTOMOB,
(opMyIHpOBaHKE BHIBOAOB U3 PE3YJILTATOB OIBITOB.

OOcyxaeHHe ¢ OHNOpOH Ha TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOACTBOM IIearora HPOTHBOPEYUil
IUTAaHETapHOM MOJICNIN aTOMa M OCHOBaHMH JUTA THIOTE3bI bopa 0 cTanmoHapHBIX OpOHTaxX 3JIEKTPOHOB.
HaOmonenue COBMECTHO C MEAAroroM CIUIOMIHBIX M JMHEHYATBIX CHEKTPOB M3ITyYEHHS Pa3IMIHBIX
BemecTB. OOBSICHEHHE C OITOPOH Ha AMAAKTUYECKHH MaTeprall TMHEHIATBIX CIIEKTPOB U3ITyUCHHSI.

Crpoenue
aTOMHOTO siApa
(6 )

PannoaktuBHOCTB. Anvgpa-, bema- u eamma-
usnyuenus. ~ CTpoeHME  aTOMHOTO  sfpa.
Hyxnonnas mooens amomnoeo saopa. Hzomonoi.
Paouoaxmusnvie npespaujenus. IHepuoo
noaypacnada amomHsix s0ep.

Hemoncmpayuu

1. CexTpbl U3Iy4€eHUSs U TOTJIOIIECHUS.

OO0cyxIeHre COBMECTHO C MIEJIaroroM BO3MOXKHBIX TUIIOTE3 O MOJICIISIX CTPOSHHUS Spa.

Omnpenenenne 1Mo cxemMe ¢ UCIOIb30BaHHEM METOIUYECKOr0 MaTepHalia IoJ] pyKOBOJICTBOM Ielarora
cocTaBa siep Mo 3aJaHHBIM MAacCOBBIM M 3apsJOBBIM YHCJIaM M 110 IOJIOXKEHHIO B MEPHOJHYECKOM
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM II€Iarora M3MEHEHHUs COCTaBa sapa
¥ €ro MOJIOKEHUS B TIEPUOANYECKOM cucTeMe mipu [1-paguoakTuHocTd (MC — xumus).
HccnenoBanme ¢ MOMOIIBIO MEAArora TPEKOB [|-9aCTHIL IO TOTOBBIM (poTorpadusm.
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2. CnekTpsl pa3InIHBIX Ta30B.

3. CnekTp BoJoOpoOIa.

4. HaGmoienue TpekoB B kamepe BunbcoHa.

Dponmanvhvle 1adopamopHvie padomul u
onvimol.

1. Habmooenue cniownvlx u JUHEUYAMbIX

CHEeKMPO8 U3NYYEHUSL.
2. UccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUI

HaGmonenue 3a nemMoHcTparyeid paboThl U3MEPEHUs PaJHallioHHOro ()OHa C MOMOLIBIO JT03UMETpa,
OIIEHKA €r0 HHTEHCUBHOCTHU.

AHanu3 COBMECTHO C IEAaroroM OMOJOTMYECKHX W3MEHEHHH, NMPOMCXOMAIINX IOJ JeHCTBHEM
panuoakTUBHBIX U3nydeHuit (MC — Guosorus).

HaGmonenue neMoHCTpanuu 00 MCIOJb30BaHHWE PAJAMOAKTHBHBIX M3TydeHHHd B meauuune (MC —
Ouoorus).

YacTHIBI 1O TOPMO3HOMY myTH (IO
¢dororpadusim) (i SIEeKTPOHHAsI
JIEMOHCTpAITHS).
SnepHbie SnepHble peakuuu. 3aKoHBl cOXpaHeHHs | PerieHue THNOBBIX pacuy€THBIX 3a7ad B 1—2 NeHCTBUS C ONOPOI Ha alropuTM, MpPEIBAPHUTEILHO

peaxkuuu (7 4)

3apsI0BOTO M MAaCcCOBOTO YHCEN. DHepeusi cesi3u
amomnvix A0ep. Ceaze maccvl U IHEPIUU.
Peaxyuu cunmesa u oenenusi aoep. Mcmounuxu
anepeuu Connya u 36630 (MC).

Snepnas SHEPreTHKA. Heticmeus
PAOUOAKIMUBHBIX — U3AYYEHUUl  HA  Jicusble
opeanusmol (MC).

JHemoncmpayuu
1. PaboTa CU€T4HKa MOHU3HUPYIOIINX

W3ITy4YEHUH.

2. PerucTpammst  M3NyYeHUS  IPUPOIHBIX

MHHEPAJIOB U MPOAYKTOB.
Dponmanvuvie nadopamopuvle padonmvl u
onvimol.
1. Usmepenue paanoakTuBHOTO (hoHA (WM
JJIEKTPOHHAS AEMOHCTPALIHSL).

Ppa300paHHbIl COBMECTHO C TIEJIATOTOM C UCIIOIb30BAaHHEM 3aKOHOB COXPAHEHUS MACCOBBIX U 3aPSI0BBIX
YKce] Ha OMpECNICHHE Pe3yJbTATOB SACPHBIX PEaKIIMA; aHAIU3 BO3MOYKHOCTH WJIM HEBO3MOXKHOCTH
SIIEPHOM PeaKIlnu.

O1ieHKa ¢ TIOMOIIIBIO [1e/1arora SHEPTUH CBSI3M sIep C KCHoJb30BaHueM (hopmylibl DitHIITeiHA.
OOcyx/eHne COBMECTHO C IEJaroroM IMEPCHEKTUB KCIOJIb30BAHUS YIPABIIEMOr0 TEPMOSICPHOTO
CHHTE3a.

OO0cyKIeHHe COBMECTHO C MEAaroroM MpEeUMYIIECTB U SKOJIOTHUCCKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — aKomors).

IToBTO

PUTEILHO-0000 AT MOTYdb (9 1)

CucreMaTu3anus
u 0000menne
PEAMETHOTO
COZICpPIKaHHS

Y OIIBITA
JIEATEILHOCTH,
npuoOpe-TEHHOTO

O6o0mmenne  copepKaHusd  KKIOTO W3
OCHOBHBIX paszenos Kypca (76371876
MEXaHUYECKHE, TEIUIOBBIC, 3JIEKTPOMArHUTHEIC,
KBaHTOBBIC SIBIICHUS.

HayuHbli1 METO TO3HAHUS U €T0 peain3anus B
(u3MUECKHUX UCCIIEIOBAHUSX.

CBsi3b (DM3UKH U COBPEMEHHBIX TEXHOJIOTHH B

BrImoHeHHe ¢ MOMOIIBIO Tiearora yaeOHBIX 3aJaHni, TPEOYIOMINX JeMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOUINX €CTECTBEHHOHAYYHYI0 I'PaMOTHOCTh: NPUMEHEHMS IOJIYYEHHBIX 3HAHUN IS
HAyYHOTO OOBSICHEHHS (PH3MUCCKUX SBJICHUN B OKpYXKaloIleld NpUpoAe W NMOBCEAHEBHOHM JKU3HH, a
TaKkXKe BBIIBICHUS (U3INUECKHX OCHOB pPAJa COBPEMEHHBIX TEXHOJIOTHI;, NMPUMEHEHHS OCBOSHHBIX
SKCIEPUMEHTANBHBIX YMEHHUH IS MCCIeNOBaHUS (GU3NICCKUX SBICHUH, B TOM YUCIE IS MPOBEPKH
TUIIOTE3 U BBISBJIICHHS 3aKOHOMEPHOCTEH.

Pemenne THUMOBBIX pacy€THBIX 3a7ad B 1—2 AeWCTBUSA C OMOPOW HA aITOPUTM, MpeABapUTEIHHO
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TIpY U3yICHUN obnacti epenaun HHGOpPMAIUHY, YIHEPTETHKE, pa300paHHBIIl COBMECTHO C IEArOroM, B TOM YHCIE HPEATIONATAIONINX HCIOIB30BAHNE (PI3HIECKON

BCEro Kypca TpPaHCIIOpTE MOJIEJY U OCHOBAHHBIX Ha COAEPKaHWU PA3INYHBIX pa3lesioB Kypca GpHU3HKH.
¢buznku

[Ipu paspaboTke pabodeil mnporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHWU JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTHU
MCIOJIb30BAaHUs AJIEKTPOHHBIX (IM(PPOBBIX) 00pa30BATENBHBIX PECYpPCOB, SBIAIOIIUXCS Y4eOHO-METOAMYECKUMU MaTepuaIaMu
(MynbTUMEIUHHBIE IPOIPAMMBI, 3JIEKTPOHHBIE YUEOHUKH U 3a/laYHUKHU, JIEKTPOHHbIE ONOINOTEKH, BUPTYyaJlbHbIE JJAOOPATOPHH,

UTPOBBIE NMPOTPAMMBI, KOJUIEKIIMU IIU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), peaIu3yIoOMuX quaakTuyeckue Bo3mMoxxnoctu UKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUH.
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