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I[TOACHUTEJIBHA A 3AITNCKA

PaGouas mnporpamma 1o ¢usuke I OOYyYAOMIMXCS C  3aIePIKKOM
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHe oCHOBHOro 00111€T0 00pa30BaHUs
noArotoBiieHa Ha ocHoBe denepanbHOr0 TOCYAAPCTBEHHOIO 00Pa30BaTEILHOIO
cTaHaapTa ocHOBHOro oOmero oopazoanus (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM IOCTUIIMU Poccuiickoit
®deneparuu 05.07.2021 r., per. Homep 64101) (mamee — I'OC O0OO0), [IpumepHoi
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTENbHOW MPOTPAMMbl OCHOBHOI'O OOIIEro
oOpa3zoBaHusl OOYYAIOIIMXCS C 3aJI€PKKON TMCUXUYECKOTOo pa3BUTHs (0100pEeHHOMN
pemeaneM ®YMO mo obmemy obpazoBanuto (mpotokoit ot 18 mapta 2022 1. Ne 1/22))
(manee — [ITAOOIT OOO 3I1P), [TpumepHo# paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanusi 1o mnpeamery «Duszukay, Konmenmuu mnpenogaBaHus y4eOHOTO
npeameta «duszuka» B oOpazoBarenbHbIX opranu3anusx Poccuiickoit denepanuu,
peanu3yroNMX OCHOBHBIE 00IIeo0pa3oBaTeNibHbIe  MporpamMMmsbl, [IpumepHoi
MporpaMMbl BOCIUTAHUSA, C yYE€TOM pacHpelesieHHbIX MO KjaccaM IMPOBEPSEMBIX
TpeOOBaHMIl K pe3yibTaTaM OCBOCHHSI AJaNTHPOBAHHON OCHOBHOW 00pa30BaTEIbHOU
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHMs OOYYaIOIIUXCS C  3aJIePIKKOU
TICUXUYECKOTO Pa3BUTHA.

OO0mas xapakrepucTuka y4eOHOro npeamera «@uznka»

VYuebnpii mnpeamer «Duszmkay  ABISIETCS  CUCTEMOOOPA3yIONIUM  JUIS
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIbKY (HU3MYECKHE 3aKOHBI MHPO3IaHMS
ABIIIIOTCS  OCHOBOM COJEp)KaHUS KypCcOB XHWMHUHU, Ouonoruu, reorpapuu u
acTpoHoMuU. DPU3MKa BOOPYXKAaeT OOYy4yaAIOUIMXCA HAYYHBIM METOJIOM MO3HAHWUS,
MO3BOJISIOIIMM TOJy4YaTh OOBEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MUDE.

[TpenMeT MakcUMaIbHO HaNpaBJieH Ha (POPMUPOBAHUE UHTEPECA K IPUPOTHOMY
U COLUMAJIbHOMY MHUpPY, COBEpIIEHCTBOBAHUE IO3HABATEIHLHON JI€ATEIBLHOCTH
oOyuaroruxcs ¢ 3[1P 3a cuer oBiageHNs MBICIUTEILHBIMU ONEpPAIUSIMUA CPABHEHUS,
0000111eHHs], pa3BUTHE CIIOCOOHOCTH ApryMEHTHPOBATh CBOE€ MHEHHE, (POpMUpPOBaHUE
BO3MOXHOCTEW COBMECTHOMU AESATEIHHOCTH.

N3yuyenune ¢usuku cnocoOCTByeT pasButHio y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOIO  BOOOpaKeHUs, (PYHKIMOHAIBHOW TPAaMOTHOCTH, YMEHHS
BOCIPUHUMATh W KPUTUYECKU aHAJIM3UPOBaTh HH(OpPMAILMIO, MPEICTABICHHYIO B
pa3nuuHbIX popmax. 3HAYUMOCTD MPeIMETa JJI Pa3BUTHS )KU3HEHHON KOMIIETEHLIUU
00y4Jaronuxcst 3aKII0YaeTCsl B YCBOGHUU OCHOBBI (PM3MUECKUX 3HAHHH, HEOOXOIMMBIX
JUI TIOBCEJHEBHOM >KM3HHM; HABBIKOB 3JI0POBOTO M 0€30MacHOro i 4elloBeKa U
OKpY>Karolllel ero cpeipl o0pasza Ku3HU; HOPMUPOBAHUH SKOJIOTMUECKOM KYJIbTYPHI.

[IporpamMma oTpaxaer coaepkaHue oOyueHus npeaMery «Pusnka» ¢ yueTom
0coOBIX 00pa3oBaTeNbHBIX OTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnagenue naHHBIM
y4€OHBIM MPEAMETOM MPEACTABISIET ONPEAEICHHYIO TPYAHOCTh ISl 00y4arolIuXcsl ¢
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHOMN €SI TEIbHOCTH, IEPUOIUYECKUMU
KOJICOAHUSIMU BHUMAaHHUSI, MaJbiM 00bEMOM NaMATH, HEAOCTATOYHOCTBIO OOIIEro
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3amaca 3HaHUM, MOHWKEHHBIM I[103HABATEJIbHbIM HMHTEPECOM M HU3KMM YPOBHEM
pPEYEBOro pa3BUTHSL.

Jlia mpeoposneHusi TpyAHOCTEH B M3ydeHMH y4ueOHOro mpeamera «Dusmkar
HeoOXoauMma ajganTanus oObeMa W XapakTepa Yy4eOHOro Marepuaga K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydYaloIIUXCs, YYeT HuX
OCOOCHHOCTE pa3BUTHA: HCIOJb30BAaHUE QJITOPUTMOB, BHYTPUIIPEIMETHBIX H
MEKIIPEIMETHBIX CBSI3€H, IOCTEIIEHHOE YCI0KHEHNE N3y4aeMOro MaTepuara.

JlaHHas mporpaMMa KOHKPETH3UPYET COJAEpPKAHME NPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU O0Opa30BATEILHOIO CTaHAApTa, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YUYEHUSI DPA3fesioB (U3UKU C YUYETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€W, JIOTUKM Y4YeOHOro mpolecca, BO3pPAcTHBIX U
MICUXO0JIOTHYECKUX 0coOeHHocTel oOyyatomuxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO O0IIIEro
oOpa3oBaHUsl, ONpeNeNsieT MHUHUMAJIbHBIA HAOOp OMNBITOB, JIEMOHCTpAIUi,
OPOBOAMMBIX ~ YYMTEJIEM B KJacce, JabOpaTOpHbIX pabOT, BBINOIHIEMbIX
00yJarOIIMMUCS.

Meroauueckoii OCHOBOM H3yueHHsl Kypca «Du3nka» Ha yPOBHE OCHOBHOI'O
oOu1ero oOpa3oBaHUs ABJISICTCS CHUCTEMHO-EATEIIbHOCTHBIN NOJIXO,
o0OecreunBarOMi JTOCTHKEHUE JIMYHOCTHBIX, METAampeIMETHBIX U MPEeIMETHBIX
o0pa3oBaTeNIbHbIX pe3yJIbTaTOB IOCPEJICTBOM OpraHu3alyu aKTUBHOM
[O3HABATEJIbHON NIEATEIbHOCTH OOYYaIOLIUXCsl, YTO OYEHb BaXXHO IMPU OO0YUYEHHUH
neren ¢ 3I1P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE ITO3HABATEIBHONW aKTUBHOCTH.

Heau u 3axaumn n3yvyeHus yueOHoro npeamera «@usnka»

Obwue yenu wuzydeHus ydeOHoro mnpenmera «Dusuka) NpenCTaBICHbl B
[TpumepHoii paboueii mporpaMMe OCHOBHOTO 00111eTr0 00pa3oBaHUsl.

OcHOBHOM 1IeTBI0 O0OYYEHUS JIeTeH C 3aJePKKOM MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM MPEIMETE SBJSIETCSA: MOBBIIIEHUE COLUHUAIBHOW aJanTaluH JAETEN uepes
npuMeHeHue GU3NUeCKX 3HaHUN Ha MPaKTHKE.

Jns oOyuaromuxcs ¢ 3I1P, tak ke, Kak U JJIs HOPMAaTUBHO Pa3BUBAIOLINUXCS
CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  0O0pa3oBaTEelbHYIO  IpOrpammy,
JTOMHUHHUPYIOIEE 3HaUYeHNEe TPUOOPETAIOT TaKUE yeiu, KaK:

" OCBOEHHUE 3HAHWI 0 METO/IaX HAYYHOTO TIO3HAHUS IPUPOIBI 1 (HOPMUPOBAHKE HA
ATOM OCHOBE MPEICTABIICHUN 0 (PU3NUYECKON KapTUHE MUPA;

" OBJIQJICHUE YMCHHUSIMH TPOBOJUTH HAONIONCHUS TPUPOTHBIX SBICHUH,
ONMKCHIBATh M 0000IIATh pe3yibTaThl HAOIIOJEHUMN, WCIIOJIB30BATH IMPOCTHIE
U3MEpUTETbHBIC TPUOOPHI IS U3YUEHUST (PU3MUECKUX SBICHUMN; TPEICTABIISATh
pe3yJbTaThl HAOMIOJCHUN WM U3MEPEHHM C MOMOIIbIO Ta0aull, TpauKoB U
BBISIBJSITh HA OTOM OCHOBE OSMIMUPUYECKHUE 3aBUCUMOCTH; IPUMEHSThH
MOJTyYEHHbIC 3HAHUS U1 OOBSICHEHHS] pa3HOOOPA3HBIX MPUPOIHBIX SIBJICHUN U
IPOLIECCOB, MPUHIUMNOB JEUCTBUS BAKHEUIIUX TEXHUYECKUX YCTPOMCTB, IJIA
peleHust pu3NIEeCKUX 3a/1ay;

" pa3BUTHE IO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH, CAaMOCTOSATEILHOCTH B IPUOOPETEHUH HOBBIX 3HAHUM, MPU
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peuieHu  (PU3MYECKHX 3aJad M BBIIIOJIHEHHH  AKCIEPUMEHTAIbHbBIX
MCCJIEIOBAHUM C UCTIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIHUTaHUE YOEXIEHHOCTH B BO3MOXXKHOCTH TO3HAHMS 3aKOHOB MPHUPOABI, B
HEOOXOMMOCTH Pa3yMHOI'0 UCTIOJIb30BaHUS JTOCTIXKEHUN HAYKH U TEXHOJIOTHI
JUISL TaJbHEHIIero pa3BUTHS YEJIOBEUECKOro OOIIeCTBa, YBaXEHHUS K TBOPIAM
HAyKU M TEXHHUKHU; OTHOIIEHUS K (PU3HKE KaK K 3JEMEHTY OOIIeUeI0BEYECKOM
KYJBTYPBbIL;

" KCMOJIb30BaHUE MOJYYEHHBIX 3HAHUN W YMEHUW JJI pElIeHUs] MPaKTHYECKUX
3a/lay TMOBCEJHEBHOM KHW3HM, OOecredeHus: Oe30MacHOCTH CBOEH KU3HH,
PalMOHATBHOTO MPUPOIONOIB30BAHMS U OXPaHbI OKPYKAIOLIEH CpeIbl.
JlocTrxeHue 3TUX 1enel o0ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

= 3HaKOMCTBO oOyuaromnuxcsi ¢ 3[IP ¢ meTromamu uccinegoBaHusi OOBEKTOB U
SIBJIEHUM IPUPOJIBI;

" OpUOOpPETeHHE 3HAHUM O MEXaHUYECKUX, TEIUIOBBIX, AJEKTPOMATHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3UYECKUX BEIUYMHAX, XapaKTEPU3YIOIIMX OTHU
SIBJICHUS,;

* (popmupoBaHue yMeHUI HaOII0AATh IPUPOIHBIC SBJICHUS U BBIMOIHITH OMBITHL,
nabopatopHble  pabOTBI M IKCIIEPUMEHTAIbHBIE  HCCIEIOBAHUA  C
UCIIOJIb30BaHUEM HM3MEPUTENbHBIX NPUOOPOB, MIMPOKO NPUMEHSEMBIX B
IIPAKTUYECKOM KU3HU,

" OBJIAJICHUE TaKUMHU IMOHATUSMH, KaK INPHUPOJHOE SBJIECHHE, SMIMPHUUYECKU
yCTaHOBJIEHHbIN (hakT, mpobiieMa, TUIIOTe3a, TEOPETUYECKUHN BBIBOJI, pE3YyJIbTaT
DKCIIEPUMEHTAJIbHOM POBEPKU;

" [OHMMAHHE OTJIMYMA HAYYHBIX JAHHBIX OT HENPOBEPEHHON HH(OpMaIH,
LHEHHOCTH HAayKH [UIsl YIOBJIIETBOPEHHUS OBITOBBIX, HPOU3BOACTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEN UeI0BEKa.

Oco0enHocTH 0TOOpPa M aganTanuM y4eOHOro MaTepuaJia no pusnke

OcHoBoli 00yueHust ooydaromuxcs ¢ 3[1P Ha npenMeTax ecTeCTBEHHOHAYYHOTO
LUKJIa SBJISETCA Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIbHBIX Ollepauuil (aHamus,
CUHTE3, CpaBHEHHUE, 0000IIICHNE) Ha OCHOBE BBITIOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMHupoBaHHE TIPUEMOB YMCTBEHHOM paOOTHI: aHAIW3 WCXOJHBIX JIaHHBIX,
IJIAHUPOBAHHUE MaTepraa, OCYIIECTBICHUE MMO3TAITHOIO U UTOTOBOIO CAMOKOHTPOJIS,
a TaKk)Ke OCYIIECTBIISICTCS IMKBUAAINS TPOOETIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
MaTepuaia, oTpaboTKa alropuTMOB, TOBTOPEHHUE MpoiieHHoro. bobioe 3HaueHue
NpUIaeTCd YMEHHUIO paccKka3aTh O BBIMOJHEHHOW paboTe ¢ MpaBUIIbHBIM
yNOTPEOJIEHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUM U COOJIOJIEHUEM JIOTMYECKHUX
cBsi3ei B m3inmaraemoMm marepuaie. s oOyuaromuxcs 3[1P Ha ypoBHE OCHOBHOIO
obmiero o0pa3oBaHUS TO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJO0CTAaTOUHBIN
YPOBEHb Pa3BUTUS OTACIbHBIX MCUXHYECKUX MPOILIECCOB (BOCHPUSATHS, BHUMAHMS,
MaMsITH, MBIIUICHHS), CHH)KEHHBIN YPOBEHb MHTEIUICKTYaJIbHOTO Pa3BUTHUS, HU3KUIA
YPOBEHb BBHITIOJHEHUS YYEOHBIX 3aJaHUi, HU3Kasl YCIenrHocTh oOydyeHus. [lortomy
npu U3y4eHUH (U3UKK TpeOyeTcs IeJICHANpaBIeHHOE WHTEIEKTYaJIbHOE Pa3BUTHE
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oOyuaromuxcst ¢ 3IIP, oTBeudaromee MX OCOOEHHOCTSIM M BO3MOXKHOCTAM. Y4YET
ocobeHHocTe oOyuaromuxcss ¢ 3[IP Tpebyer, 4ToObl NpU H3YyYEHUU HOBOTO
MaTepuaia 0053aTeIbHO MPOUCXOJUIIO MHOTOKPATHOE €T0 MOBTOPEHHE; PACILIMPEHHOE
pacCMOTpPEHHE TEM U BOMPOCOB, PACKPHIBAIOIIUX CBI3b (U3UKU C IKU3HBIO;
aKTyaJu3alus NEPBUYHOTO )KU3HEHHOTO OMBITa 00yYaOIUXCSl.

YcBoeHHE TpPOrpaMMHOrO MaTepuaia MO (U3MKE BBI3BIBAECT OOJIBIINE
3arpynHeHus y oOyuaromuxcs ¢ 3IIP, moatomy Teopus uzyuyaercs Oe3 BBIBOJIOB
CIOXHBIX (opmyn. 3anayu, TpeOyrolIre MPUMEHEHMS CIIOKHBIX MaTEMaTUYECKUX
BBIYHCIICHUN U (POPMYJI, B OCOOEHHOCTH TaKMX TEM, KaK «MeXaHnuecKoe ABUKEHUE,
«ApxumenoBa cunay, «MexaHUYyeckas DSHEpPrus», «INEKTPUUYECKUE SIBICHUS,
«OJEKTPOMATrHUTHBIE SBJICHUS, PEIIAFOTCS B KJIACCE C IOMOIIBIO YUUTES.

Oco0oe BHMMaHHE TpPU U3YUYEHUU Kypca (U3HMKH YAENSETCS MOCTAaHOBKE U
OpraHu3alliy 3KCIEPUMEHTA, a TAKKE NPOBEICHUIO (MPEUMYLIECTBEHHO Ha KaXKIOM
YpOKE) KpPAaTKOBPEMEHHBIX JEeMOHCTpaluii (BO3MOXKHO C  HCIOJIb30BaHUEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTropble TeMbl 0053aTE€IbHO JOJKHBI BKIIIOYATh
ONOpHBbIE JlabopaTopHble pPabOTHI, KOTOPbIE PAa3BUBAIOT YMEHHUE MOJIb30BATHCS
NPOCTEUIIMMU TMPUOOpaMH, aHAIM3UPOBATh IOJYyYEHHbIE JaHHble. B cBs3u
0COOEHHOCTSIMUA MOBEJCHUS U NEATCIbHOCTH oOy4Jaromuxcs 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 YMEHUSMH M HaBblkaMmHu. [IpenycmartpuBaetcs
YMEHbILIEHHE 00bEeMa TEOPETUUYECKUX CBEJCHUM, BKIIOUEHHUE OTIACIbHBIX TEM WM
LEeNbIX pa3fesnoB B MaTepuaigbl JUisi  0030pHOTO, O3HAKOMUTENIBHOIO WM
¢dakynpraTuBHOTO M3yueHus. llpemnaraercss ymeHblieHue 00beMa MAaTeMaTHYECKUX
BBIYHCIICHUI 3a CUET YBEJIMYEHUSI KAU€CTBEHHOIO ONMCAHUS SIBJIEHUN U IPOLIECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHU OTBOJUTCA HAa PACCMOTPEHHE TEM H
BOTPOCOB, PACKPBIBAIOIIUX CBSI3b (U3WKH C IKU3HBIO, C TEMHU SIBICHUSIMH,
HAOI0IECHUSIMHU, KOTOPBIE XOPOIIIO WU3BECTHBI YUYEHHUKAM U3 MX )KU3HEHHOTO OTIBITA.

MakcuManabHO —~ HCHONB3YIOTCSI  MEXKIPEAMETHBIE  CBSI3U € TaKUMHU
JTUCHUIIMHAMU, Kak Treorpadusi, xumus, Ouojorus, T.K. oOywarouuecs c 3IIP
0COOEHHO HYXIAIOTCSA B MPETOJHECEHUU OJHOIO U TOTO K€ yueOHOro Marepuania B
pa3NUYHBIX AaCMEeKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM TIOBTOPEHUHU U
3aKpeIUICHUH TIOJYYEHHBIX 3HAHUM W  mpakThuueckux ymenuil. I[lo3Bossis
paccMaTpuBaTh OJUH U TOT K€ Y4YeOHBIM MaTepuan C pa3HbIX TOYEK 3pPEHUs,
MEXMPEIMETHBIE CBS3U CITIOCOOCTBYIOT €0 JyUIlIeMy OCMBICICHHUIO, O0JIee TPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUM.



Buabl nesresbHocTu o0yuawomuxcs ¢ 3I1P, o0yc/10BjIeHHBIE0COOBIMU
o0pa3oBaTeIbHBIMH OTPEOHOCTAMH M 00ecneYnBaKOLINe
OCMBICJICHHOE OCBOEHME CO/IePKAHNM 00pa30BaHus MO npeamery «Pusznka

Temarnueckass U TEPMUHOJIOTHYECKAs JIEKCUKA IO KypCy (pu3uku
cootBercTByeT [TOOIT OOO.

Conepxxanue BUIOB AesiTenbHOCTH oOydaromuxcst ¢ 3IIP Ha ypokax ¢usuku
oTpeseNnsieTcss UX 0coObIMH 00pa30BaTENbHBIMHU MOTpeOHOCTAMU. [loMuMO HIMPOKO
ucnoibzyembix B [IOOIT OO0 oOuux 175 Bcex 00ydaromuxcsi BUAOB I€ATEIbHOCTH
CJIeyeT YCHWJIUTh BUABI JESATEIbHOCTH, CIeU(PUUHBIE 711 JaHHOW KaTeropuu JeTei,
o0ecrnevnBaroIIe OCMBICIEHHOE OCBOCHHE COJIEp)KaHUsl 0Opa30BaHUs MO MPEAMETY:
YCUJIEHUE MPEAMETHO-NIPAKTUYECKON JAEATEIbHOCTH C aKTUBU3aLMEH CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuaja ¢ ONOpOil Ha aJrOpUTM; IOIIArOBOCTb) B U3YYEHUU
Marepuaa; UCIOJIb30BaHUE JOMOJHUTENBHOW BU3yaJIbHON OMOPHI (CXEMbI, I1a0JIOHbI,
OMOpHBIE TaOJMIIBI); PEYEBOM OTYET O TNPOLECCE U pe3yjbTaTe MEATEIbHOCTH;
BBITIOJTHEHHUE CIIEIUANBHBIX 3a/laHui, OO0ECIeUMBAIOIINX KOPPEKIUIO PETYISIIUU
y4eOHO-TI03HABATENbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

Jnst obOydvarommxcs ¢ 3IIP cCyliecTBEHHBIM SIBISIIOTCA MPUEMBI PabOThI C
JEKCUYECKUM MaTepuaioM mo mnpeamery. IlpoBomutcs crnenuanbHas padoTa Mo
BBEJICHUIO B aKTHBHBII CJIOBapb 0OYYaIOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3ydaemble TEpMUHBI BBOASATCS Ha OJUCEHCOPHON OCHOBE, 00s13aTelIbHA BU3YallbHAs
HOJIEPKKA, AITOPUTMBI pabOTHI C ONPEIETICHUEM, OITIOPHBIE CXEMBI JJIS1 aKTyaIH3a1uH
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObIMH 00pa3oBaTesibHBIMU OTPEOHOCTSIMU 00yyatomuxcs ¢ 3I1P,
IIPU TJIAaHUPOBAHUHU pabOThl yUEHUKA HA YPOKE CIEAYET NPUAECPKUBATHCS CIEAYIOIINX
MOMEHTOB:

I. Ilpu omnpoce HeoOXOOMMO: J1aBaThb QJITOPUTM OTBETA; pa3peliaTh
MOJIb30BATHCSA IJIAHOM, COCTABJICHHBIM MPU MOATOTOBKE JIOMAIITHETO 3a/1aHMs; 1aBaTh
00JIbIIe BpEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peniaTh AeaTh IPeIBAPUTEIbHbIC
3aIHCH, MOJIb30BATHCS HATJISIAHBIMU ITOCOOUSMU.

2. Ilo BO3MOXHOCTH 3a7aBaThb OOYHYAIOIIMMCS HABOJSALIME U YTOYHSIOLIUE
BOMPOCHI, KOTOPbIE IOMOTYT UM MOCJIE0BATEIBHO U3JIOKUTh MaTepHUall.

3. CucremaTnyecku IpOBEPSATh YCBOCHHME MaTepuaja M0 TeMaM YPOKOB, AJis
CBOEBPEMEHHOT'0 OOHAPY>KEHHUS ITPOOEIIOB B MPOILIEIIEM MaTEpUale.

4. B npouecce u3yuyeHus HOBOro MaTeprajga BHUIMaHUE YUEHHUKOB OOpalaeTcs
Ha HanOoJiee CIOKHBIE pa3/ieNibl n3ydyaeMon Tembl. HeoOxoammo varie oOpaiatbes K
HUM C BOIPOCaMH, BEISICHSIOUIMMH MOHUMaHKUE y4eOHOT0 MaTepuaia, CTUMYJIUPOBAThH
BONPOCHI IIPU 3aTPYTHEHUSX B YCBOCHUHM HOBOTO MaTepHaa.

Mecto yueOHOro npeamera « @Pu3uKa» B y4e0HOM IJIaHE

B coorBerctBUM ¢ @DenepasbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJIapTOM OCHOBHOT0 00111ero oOpa3oBaHust yueOHbIN npeamMeT «Pu3nka» BXOIUT B
NpEeAMETHYIO 00nacTb «EcCTecCTBEHHbIE HAyKW» W SBISIETCA O0O0S3aTEIbHBIM  JUIS
uzyuenus. Coxaepkanue yyebHoro npeamera «Dusmkay, NpecTaBIeHHOE B
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paboueit mporpamme, coorBercTByeT DPI'OC OOO, ocHOBHOW 00pa3oBaTelbHON
nporpaMme OCHOBHOTO oOmiero oOpasoBanusi, [lpumepHOi amanTUpoBaHHOM
OCHOBHOW  00pa30BaTEIbHOW MPOTpaMMe OCHOBHOTO OOmIero oOpa30BaHUS
0Oy4aroIuxcs ¢ 3aJIepP>KKON ICUXUYECKOTO Pa3BUTH.



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:
MEXaHWYECKHUE, 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: HAONI00eHue, NOCMAHOB8KA HAYYHO20 B80Npocd,
8bIOBUIICEHUE — 2Unome3, IKCHepUMeHm NO Nnpogepke 2unomes, O00bACHEHUe
Habaroodaemoeo asnenus. Onucanue Quu4ecKux sa61eHuli ¢ NOMOUbI0 MOOeel.

[TpenMeT 1 METOABI PUIUKH.

Hemoncmpayuu’

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

2.  dusnyeckue npubOpPLI U NPOLEAYPA IPIMBIX H3MEPEHHI aHATIOTOBEIM

u(GpPOBBIM TIPUOOPOM.
3. OnpeneneHne NorpeHOCTH YIKCIEPUMEHTA.
Dponmanvhvle 1a00pamopHvle padomvl uiu 3J1eKMPOHHAA 0EMOHCIMPAUUA.
1.OnpeneneHue 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

CtpoeHne BemecTBa: aToOMbl W MOJEKYJBI, ux pazmepsl. Onvimel,
00Ka3vlearuue OUCKpemuoe CmpoeHue 8euecmad.

JlBmkenne dactuil BemiecTBa. CBsi3b  CKOPOCTH JABWXKCHHUS YacTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, nuddysus. Bzaumodeticmsue uacmuy
gewecmaa: NPUMsIICeHUue U OMmanKugaHue.

ArperaTHble COCTOSIHUSI BEILIECTBA: CHMPOeHUe 2A308, HCUOKOCIEl U MBEEPObIX
(kpucmannuveckux) men. Bzaumocesazv meducdy ceoticmeamu eeujecms 8 pPA3HbIX
acpe2amublX COCMOSHUAX U UX AMOMHO-MONEKYAApHuIM cmpoenuem. OcobeHnocmu
azpe2amublx 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 MPUBOIUTCS PACIIMPEHHBIN EPEYEHb Jab0PaTOPHBIX PabOT M OIBITOB, M3 KOTOPOTO YYHUTENb JACIacT
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. OMnbITEI 1O HAOJIOICHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3.0mbITEI MO OOHAPYKEHHUIO JCUCTBUS CHJI MOJEKYJISIPHOTO TPUTSKCHUS
(3/1eKMpPOHHAA OeMOHCMPAUU).

Paznen 3. /IBu:keHMe U B3aUMO/IeilicTBHE TeJl

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

SBnenne wuHepuuu. 3axkor uHepyuu. Bzaumooleiicmeue men Kaxk npuvuHa
UsMeHeHUus cKopocmu Osudicenuss men. Macca xax mepa uHepmHocmu meda.
[TnotHOCTE BemecTBa. C8s13b NIOMHOCU C KOIUYECMBOM MOJIEKYL 8 eOUHUYe 00bEMA
seujecmaa.

Cuna Kak XapakTepHUCTHKa B3auMoacHcTBus Tenl. Cuna ynpyeocmu W 3aKOH
I'yka. Usmepenue cunvi ¢ nomowpro ounamomempa. SIBIeHWE TATOTEHUS W CHUJIA
TsokecTd. Cuna msowcecmu Ha opyeux naanemax (MC). Bec tema. HeBecomocTsb.
CrnoxeHue cuJjl, HapaBJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas 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.
@Dponmanvusle 1a6OpamopHvie padomsvl U ONbLIMBL.

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 ygeauveHus oasnenus. Jlagnenue easa.
3asucumocms O0asnenus 2aza om obwvéma, memnepamypui. llepeoaua oaenenus
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meepoviMu menamu, sxrcuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue
Mawunbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTU OT TiIyOuHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

Atmochepa 3emnum u armocepHoe naBieHue. llpuuunvl cyupecmeo8arus
8030yuwiHoti obonouku 3emau. Oneim Toppuuennu. H3zmepenue ammocgeprozo
oasnenus. 3a8ucumMocms ammocgepHo2o 0asieHusi Om 6blCOmbvl HAO YPOBHEM MOPA.
IIpubopwl Ons usmepenus ammocgheprozo 0asneHus.

eticmeue srcuokocmu u easza Ha nozpyxcénHoe 8 Hux meno. BolTaakuparonias
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpauuu

1. 3aBUCUMOCTbD JAaBJIEHUA ra3a OT TEMIIEPATYPHI.

2. Ilepenaya naBneHUs KUJIKOCTBIO U TA30M.

3.  CooOuaromuecs COCyabl.

4. ['mnpaBarueckuit mpecc.

3. [IposiBinenue nercTBrst aTMOC(EPHOTO AaBICHHUS.

6. 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH
T€JIa U MIIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKHUBAIOIIEN CHJIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcnoBure maBaHus TEJ: MUIABAHWUE WIHM MOTPYKEHUE TEJI B 3aBUCUMOCTHU

OT COOTHOIIEHUS IJIOTHOCTEHN Tesa U KUIAKOCTH.
Dponmanvhvle 1a00pamopHvle padonvl U ONbINL b

l. HccnenoBanre 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOM
B )KUIKOCTh YaCTH TeJIa.

2. OnpeneneHue BBITAIKUBAIONIEH CHJIBI, JICHCTBYIOIIEM Ha  Telo,
MOTPYKEHHOE B KUIKOCTD.

3. [IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JECUCTBYIOIICH Ha
TEJIO B JKUJIKOCTH, OT MaccChl Teja.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI,

NEeUCTBYIOIIEH Ha TEJIO B KHUIKOCTU, OT 00bEMA NOTPYKEHHOM B )KUIKOCTh YaCTH TeJia
U OT MJIOTHOCTH KUIKOCTH.

5. KoncTpynpoBanne apeoMerpa WIM  KOHCTPYMPOBAHUE  JIOJKH
U ONIPENECIICHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. JHEPrus

Mexanuueckas padota. MOIIHOCTb.

ITpocTeie MeXaHU3MbL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. [Ipasuino
pasnogecus pviuaza. llpumenenue npasuna pasnogecus pviuaza K 010Ky. «3oiomoe
npasunoy mexanuxu. KIIJI npocTteix Mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckasds oHeprusa. Kunemuueckas U NOMEHYUANbHAA — IHEP2UAL.
IIpespawienue 00Ho20 6uda mexanuyeckou sHepeuu 6 Opy2ou. 3aKOH COXPAHEHHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu

1. IIprMepbl IPOCTBIX MEXaHU3MOB.
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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

OcHosHble  NON0JCEeHUs.  MOAEKVAAPHO-KUHEMUYECKOU meopuu  CMmpoeHusl
eewecmea. Macca u pasmepvr amomog u monekyi. Onvimvi, noomeeparcoaroujue
OCHOBHbLE NONOAHCEHUSL MONEKVTIAPHO-KUHEMUYECKOU MeOPUU.

Mopenu TBEPAOro, KUAKOTO W Ta3000pa3HOTO COCTOSHUI  BEIIECTBA.
Kpucmannuueckue u amopgnoie mena. Obviacuenue c8olicms 2azos, Hcuokocmeu u
MeEpPObIX mell HA OCHO8E NOJONCEHUL MONEKYIAPHO-KUHEMUYEeCKoU meopuu.
CmauuBaHue u KanuuisapHule a61eHus. Teniogoe pacuuperue u caicamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCMbIO MENI0B020 OBUINCEHUS
yacmuy.

Buaytpennsis  sHeprusi. Cnocobvbl  usmeHeHuss  GHYMpeHHel  IHEPIUU:
menionepeoada u cosepuieHue pabomul. Buovl menyionepedadu: menionpogoOHOCHb,
KOHGEeKYUsl, U3TyueHue.

KonuuectBo Temnotel. Yoenvnas mennoémxocmo eewecmsa. Tennoodomen u
menjogoe pasHosecue. Ypagnenue meniogozo oaiauca.

IInasnenue u omeepoesanue Kpucmaiiuyeckux eeujecms. Yoenvnas menioma
naaenenus. Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvrnas
menjoma  napoodopazosanus.  3A8UCUMOCMbL  MeMnepamypvl — KUNEeHusi  Om
ammocgheprozo dasnenus. Brascnocms 6030yxa.

DHeprus TOIJIUBA. YoenbHas menioma ccopanusl.

Hpunyunor pabomor mennosvix osucameneu. KIIJ] mennosozco oOsucamens.
Tennosvle 0sucamenu u 3awuma oxkpyaicarouseti cpeovt (MC).

3axon coxpanenus u npespaujenus s3Hepauu ¢ menniogvlx npoyeccax (MC).

Hemoncmpauuu

1. Hab6nronenue OpoyHOBCKOTO JIBUYKEHUSI.

2. Habmronenue nuddysuu.

3. HaOnronenue siBneHuil cMaurBaHUs U KaTUJUISIPHBIX SIBJICHUI.

4. Hab6nronenue TemioBoro paciumpeHus Tell.

5. N3meHenue naBieHus Tra3a MpH U3MEHEHHH 00bhEMa M HATPEBAHHUH WA
OXJIAXKJICHUH.

6. [IpaBuiia u3MepeHust TeMIepaTypsl.

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. HaGnronenune m3MeHeHUs BHYTPEHHEH JHEPruy Teja B pe3yibTaTe
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 AUAJICKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsja.

ONEeKTpUYECKU TOK. VYcnosusi cywecmeo8anusi 21eKmpuyecKkoco mokKa.
HUctouHukn mMOCTOAHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHYECKOE, MAarHUTHOR). DIeKmpuuecKull mok 8 HCuOKOCMsX U 2a3ax.

PaGota W MOIIHOCTH ANEKTPUYECKOTO TOKa. 3akon J[coyns—/lenya.
Onekmpuueckue yenu u nompeoumenu NEKMPUUECKol dHepeuu 6 Obimy.
Onekrpudeckas uenb. Cuiia Toka. DnekTpuyeckoe HampsikeHue. ConpoTUBIEHUE
NPOBOJHUKA. YOenvHoe conpomusienue seujecmea. 3akoH OMa sl y4acTKa IETIH.
[TocnenoBarenbHOe U MapajlieIbHOE COEJUHEHHE TNPOBOJHHUKOB. Kopomkoe
3aMbIKAHUE.

ITocTosiHHBIE MarHuThl. B3anMoieicTBUE ITOCTOSSHHBIX MarHUToB. Mazcrnummnoe
none. Maznumnoe none 3emnu u e2o 3nauenue 0 yHcuznu Ha 3emine. Onvim Ipcmeoa.
Macnumnoe none snexkmpuyeckoeo moka. llpumenenue 31eKmMpomMacHuUmMo8 8 mexHuKe.
eticmseue macHumHo20 nojisi HA NPOBOOHUK C MOKOM. DJIeKMpoOsu2amerb
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nocmosanHo2o moka. MHcnonvszosanue snekmpoogueameneti 6 MeEXHUYECKUx YCm-
poucmeax u Ha mpaHcnopme.

Onvimovr @apaodes. Aenenue snexkmpomacnumuon unoykyuu. Ilpasuno Jlenya.
Onexkmpozenepamop. Cnocodwvl noyueHus dINeKmpuieckol SHepeun. INEeKTPOCTAHIIUH
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DNeKTpU3anus Tel.

2. JIBa posia dNEKTPUUECKUX 3apsAI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEI.
3. Y CTpONCTBO U JIEUCTBUE IIEKTPOCKOIIA.

4. DJIeKTpOCTaTUYECKask MHIYKIHUS.

5. 3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsIO0B.

6. [TpOBOJTHUKH U JUAIIEKTPUKHU.

7. MopnenupoBaHue CUIIOBBIX JIMHUM dJIEKTPUYECKOTO ITOJIS.

8. M cTOYHMKY OCTOSTHHOTO TOKA.

9. JIeiCTBHS IEKTPUUECKOTO TOKA.

10.  DmexkTpu4ecKuil TOK B )KUIKOCTH.

11. T'a30BbIi pa3ps.

12. HM3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTPUUYECKOr0 HAIPSIAKEHUS BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONpOTHUBIICHUI.

15. B3sammoneilcTBHE IIOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH PA3/ICICHUS TTOJIOCOB MAarHUTA.
17. MoaenupoBaHNE MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmneIT Dpcrena.

19. MarnuTtHOe nose Toka. DNEKTPOMArHurT.

20. Jle¥icTBME MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

21. DnekTpoaBUTraTelb MOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sBICHUS DJIEKTPOMAarHUTHOM UHAYKIWH.

23.  Omnbitel Papajes.

24. 3aBHCHMOCTbH HAIPABJICHUS MHAYKLIMOHHOTO TOKa OT YCIOBHH €rO
BO3HUKHOBEHHSI.

25.  DIEeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

@ponmanvhsle 1a00pamopHvle padOm bl U ONbII b

1. OnpITel MO HAOMIOACHUIO BJEKTPU3ALMM TEA HWHAYKUUEH U IpHU
COIIPUKOCHOBEHUM.

2. HccnenoBanne AEUCTBHUS DAIEKTPUYECKOTO 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

ConpomueeHust pesucmopa U RanpAdNCEeRUsl Ha pe3ucniope.
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7. Ol’leMbl, OeMOHcmpupy}ou;ue 3Ad6UCUMOCMb INNEKMPUUECKOco
Conpomueernus npoeodyuka om e2co OJZMHbl, I’l]ZOWCZaM nonepevHoco Ce4eHusl U

Mamepuana.

8. Ilposepxa npasuna cnoxcenus HAnpaxiceHuu Npu HOCIe008amMeNbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposeprxa npasuna 011 Culvbl MOKA NPU NAPALIETbHOM COeOUHEeHUU
Pe3UCMOPO8.

10. Omnpenenenue pabOTHI DJIEKTPUIECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11.  OnpeneneHue MOUIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEISAEMOM Ha
pe3ucrope.

12.  MHccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUYKY, OT
HANPSKCHUS HA HEH.

13. HccrnenoBaHue MarHUTHOTO B3aUMOJAECHCTBUSI TOCTOSIHHBIX MAarHUTOB.

14. H3yuyeHwe MarHUTHOTO TIOJISI TMOCTOSIHHBIX MArHUTOB TPU  UX
00bEIMHEHUU U Pa3JIeIICHUU.

15.  HccnenoBaHue 1€MCTBUA DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16.  OnbITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTYIIIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAlpaBJICHUS TOKA B KaTYIIIKE.

17. W3yuyeHue nelCTBUS MAarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

18.  U3yyenue pabomwi snekmpoosucameisl.

19. Uzmepenue KII/I anekTpoaBurateibHOW yCTaHOBKH.

20. OmnbITEl TO UCCIAEAOBAHUIO SIBIICHUS AJIEKTPOMArHUTHOW WHIYKIIUU:
HCCIIEIOBAHNE U3MEHEHUI 3HAUEHUS U HAIIPABIICHUS] 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.

VYckopenue. Pasnoyckopennoe npamonurelnoe osudicerue. 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 CKOAbHCeHUsl, Culd
MpeHUs NOKosl, opyeue 8U0bl MPeHUsl.

Cuna TSKECTHU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO
nanenust. [euoscenue nianem eokpye Connya (MC). llepsas kocmuyeckas cKkopocme.
Hesecomocmo u nepezpysxu.

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

Mexannueckas pabota 1 MOIIHOCTb. PaboTa cul TSKECTH, ynpy2ocmu, mpeHus.
Cea3zvb oHepeuu u pabomsi. lloTeHUManbHas O3HEPrusl TeNa, MOJHATOrO Haj
IIOBEPXHOCTBIO 3eMIU. [lomenyuanvras suepaus cocamou npyicunvl. Kunernaeckas
sHeprus. Teopema o Kunemuueckou OSHepeuu. 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, MPOUCXOAIIUX B CHCTEME

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

7. 3aBUCHUMOCTbh YCKOPEHUS T€Jla OT MAacChl TeJla U JIEUCTBYIOLIEH HAa 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.
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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 npmkenune. OCHOBHBIE XapaKTEPUCTHUKUA KOJICOAHMIA: MEPUO,
4acToTa, aMIUTUTyaAa. Mamemamuueckuii u npysxcunnviti masmuuxu. llpespawenue
SHepeUuU npu Ko1ebameibHOM 08UNHCEHUU.

3aTyxaronue kojaebanus. BeiHyX)1eHHbIe Konebanus. Pe3oHaHc.

Mexanudeckue BoJHBL. CBOWCTBA MEXaHWYECKUX BOJH. [IpodonvHble U
nonepeuHvle 80Hbl. [[MUHA 80JIHbI U CKOPOCMb €€ pachpocmpaHneHnus. Mexanuueckue
80JIHbI 8 MBEPOOM meie, cerucmudeckue 6onnvl (MC).

3ByK. I pomxocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpaszsyx u
VILMPA3BYK.

Jemoncmpayuu

1. HaGnronenue xosebanHuii T MOA JEHCTBUEM CHIIBI TSDKECTU U CHJIIBI
YIPYTOCTH.

2. Habmronenue konebanuit rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGuroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenue mpo10IbHBIX U TTOTIEPEYHBIX BOJIH.
Habmnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pE30HAHC.
(Dponmaﬂbubte aadopamopHvle pabomot U Onvimbl

D va W

1. Onpenenenrve YacToThl M IepuUoJa KoOJIEOAHHH MaTeMaTHYECKOTO
MasTHUKA.

2. Omnpenenenre 4acTOThl M MEPUOAA KOJEOAHUN MPYKMHHOTO MasiTHUKA
(271eKmpoHHana oemoncmpauus).

3. HccnenoBanue 3aBUCUMOCTH TTepHO/1a KOIeOaHUi TTO/IBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. HccnenoBanne 3aBUCHMOCTH  TEpuoAa  KOJeOaHWN  MPYKUHHOTO
MasITHUKA OT MACChI Tpy3a (271eKmpPOHHAA 0EMOHCMPAUUSL).

5. [TpoBepka HE3aBUCUMOCTH TIEpUOia KOJIeOaHU rpy3a, MOJABEIICHHOTO K
HUTHU, OT MAaccChl Tpy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIepuojaa  KoJieOaHUi
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. N3mepeHue  ycKopeHHsi  CBOOOJHOrO  MaaACHUSI  (2/1eKmpoHHAasA
demoncmpauus).

Paznen 10. DiieKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMAarHuTHOE  TIOJIE. DJIEKTPOMArHUTHBIE BOJIHBI. Cesoticmea
anekmpomacHumuolx 60aH. Illkana snexmpomacnumuvix 60aH. Hcnonvzosarue
INEKMPOMACHUMHBIX BOJIH OJlsl COMOBOU CB53U.
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DJleKTpoMarHuTHas npupona cera. CKOpocTh cBeTa. BoNHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BostHOBBIE CBOMICTBA CBETA.

@Dponmanvivie nabopamopusie’ pabomest u onvimol*

1. N3ydeHne CBOWCTB JJIEKTPOMAarHWTHBIX BOJH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIE IBJICHUSA

JIyueBas monens cBera. IcTouHUKM cBeTa. [Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenuss Connya u Jlynor. OtpaxkeHnue cera. [lnockoe 3epkano. 3axou
ompasicenus ceema.

[Ipenomnenue cBera. 3akoH TIpenoMJieHUs cBeTa. [loinoe e6HympeHnee
ompadicenue ceema. Hcnonvzogeanue NOAHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8EMOBOOAX.

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

Pasznoowcenue 6enoco ceema 6 cnekmp. Onvimwi Hotomona. Cnoowcenue
CNeKmpanibHbIX YEEmoa.

Hemoncmpauuu
[IpssMosMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n3006pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuueckuii CBETOBO/I.

Xoa myueil B cobuparoiiei JnH3e.

XoJ Jiy4er B pacCErBArOIIECH JTUH3E.

[Toy4yenue n300pakeHUM C MOMOIIIBIO JIMH3.

: [TpuHumn neictBus poroarnmapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mogenb riaza.

11. Pa3noxxenue 6e0ro cBeTa B CIIEKTP.

12. TlomyueHwue Oe0ro CBETa MPHU CIOKEHUU CBETA PA3HBIX I[BETOB.
Dponmanvhsvie 1a60pamopHsvie padbomuvl U ONbIMbl

N R N

l. HccnenoBanue 3aBUCUMOCTH YIUIa OTPAXKEHUsSI CBETOBOIO JIyda OT yIJIa
aJICHHUS.

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.

PagnoakTuBHOCT. 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 COJIEPKAHUS U OTIbITA EATEIBHOCTH, TPUOOPETEHHOTO MPU
U3YyYEHUHU BCEro Kypca (QU3UKH.

[Ipy u3ydyeHUM DAHHOTO MOMAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeurBaeTCsl NOCTUKEHUE MPEIMETHBIX U
METaIpeAMETHBIX INTAHUPYEMbIX PE3YIbTATOB 00yUeHUs, POPMUPYETCS €CTECTBEHHO-
Hay4yHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOAOB UCCIIEIOBAHMS ABICHUN TPUPOIbI
U TEXHHUKU, OBJIAJICHUE YMEHHUSIMU OOBICHATH (DU3UYECKUE SBJICHUS, MNPUMEHSS
NOJIy4CHHbIE 3HAHUS, pellarh 3aJadyd, B TOM YHCIE KAUYECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

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

" Ha OCHOBE TMOJYYEHHBIX 3HAaHUN PACIO3HABATh W HAYYHO OOBSACHATH
duznyecKue sIBICHUS B OKPY>KaIoIel MPpUpo/Ie ¥ MOBCEAHEBHON KHU3HU;
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VCIIOJIB30BaTh 110 PYKOBOACTBOM II€arora Hay4Hble METObl UCCIEAOBAHUS
bu3nueckux SBICHUN, B TOM YHKCIE Uil NPOBEPKH THUIOTE3 M MOJIYYCHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSACHIATH C OMOPON HAa TUAAKTUYECKHA MaTepuai Iocjie OOCYXKIEHUsS C
NeJJaroroM Hay4yHble OCHOBBI Ham0oJiee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HAIpUMEpP, IPAKTUYECKOI0  HCHOJIb30BaHUS  Pa3JIMYHBIX
VCTOYHMKOB 3HEPIMM HA OCHOBE 3aKOHA IIPEBPAILLCHUS U COXPAHEHUs BCEX
M3BECTHBIX BUJIOB YHEPTHUHU.

Kaxxnast u3 TeM JaHHOTO pas3ena BKI0YAET IKCIEPUMEHTAIBHOE UCCIEN0BAHNE

00001IaI0IIer0 XapakTepa Ha YCMOTPEHHE Ienarora W Mpu ero nomourd. Paszmen
3aBEpIIAeTCS MPOBEACHUEM JIUATHOCTHYECKOM W OIICHOYHOM paboThl 3a KypcC
OCHOBHOWM IIIKOJIBI.

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.

19



20



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;

yYCTaHOBKA HAa OCMBICJICHHE PEe3yJIbTaTOB HAOIIOJECHUM 3a MPUPOIHBIMUA U
TEXHOT'C€HHBIMU SIBJICHUSIMH C TIO3ULMHA (PU3HUECKHUX 3aKOHOB;

CIIOCOOHOCTh OLIGHHMBAaTh MPOUCXOSIINE H3MEHEHUS M HX MOCIEACTBHUS;
bopMyIMpPOBaTh U OIIECHUBATH PUCKHU, (DOPMHUPOBATH OTIBIT;

NOBBIIIEHHE YPOBHS CBOEH  KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JeATEIbHOCTD (IIPU COBMECTHOM BBITNIOJIHEHUH JIA0OPATOPHBIX MPAKTUUECKUX padoT);

YMEHHUE pa3jinyaTh y4eOHbIE CUTyallUH, B KOTOPbIX yuamuiics ¢ 3[1P moxer
JIEHUCTBOBATh CaMOCTOSITENIbHO, W CUTyalldd, TJ€ CIEAYeT BOCIOJIb30BATHCS
CIPaBOYHON MH(POpPMAIIHEH U APYTUMHU BCIIOMOTaTeIbHBIMU CPEJICTBAMHU;

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

CIIOCOOHOCTh ~ COOJNIO/IaTh B TOBCEJAHEBHOW JKM3HU TMpaBWja JIMYHOMN
0€30MacHOCTH Ha OCHOBE MOHUMAaHUS (U3NYECKUX SBICHUH M 3HAHUS 3aKOHOB
buzuKy;

yMEHUE KPUTUYECKHU OLIEHMBATh MOJYYEHHYIO OT coOecenHHKa MH(OpMaIHIO,
COOTHOCS €€ CO 3HaHHEM (PU3HUECKUX 3aKOHOB;

CIIOCOOHOCTH MepeiaTh CBOM COOOpaKEHHUs, YMO3AKIIOUEHUS TaK, YTOObI ObITh
MOHSITBIM JIPYTUM YEJIOBEKOM;

aJIeKBAaTHOCTh MOBEICHHUS OOYYArOIIErocs C TOYKH 3pPEHHUS OMACHOCTU WIU
0e30MmacHOCTH 11 ce0s WU JIJ1s1 OKPY’KaIOIINX;

yBa)KE€HUE K TPYAY U pe3yJibTaTaM TPYyI0BOM JESTEIbHOCTH;

yrayOjneHue TMpeAcTaBiICHUHM O LEJOCTHOW KapTMHE MHpa Ha OCHOBE
NPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUN M MPAKTUIECKUX YMEHUIA.

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(PUKALMU, UCTIOJB3YS CIPABOYHYIO MH(POPMALIUIO U OMUPASCh HA aJITOPUTM
Y4EOHBIX JICUCTBUM;

YCTAaHABJIMBAaTh IPUUYUHHO-CJIEJACTBEHHbIC CBSI3U, CTPOUTH JIOTUYECKOE
paccyxeHue, yMO3aKIloueHue (MHIYKTUBHOE, J€AYKTUBHOE, 10 aHAJIOTHH) U JIeJIaTh
BBIBO/IbI I0]T PYKOBOJICTBOM I1€/1arora;

UCKATh WIA OTOMpPaTh MHGOPMAIMIO WM JaHHBIC U3 UCTOYHHUKOB C y4ETOM
MPEIOKCHHON yaeOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BbIBATH 3HAKU U CUMBOJIBI, MOJICTTH U CXEMBbI
JUTSL peIIeHUs] yUeOHBIX U TTO3HABATEIbHBIX 3a]1a4;

C IOMOIIIBIO T€JIarora WK CaMOCTOSITEILHO TPOBOJIUTH OIIBIT, HECIOKHBIN
AKCIIEPUMEHT I10 YCTAaHOBJIEHUIO OCOOEHHOCTEH (PU3NUECKOTO 00BEKTA WU SBJICHUS;

npeodpa3oBbIBaTh HHGOPMAIIUIO U3 OJTHOTO BUA B IPYroM (TaOJHILy B TEKCT U
mp.);

YCTaHABJIMBATh B3aMMOCBSI3b (PM3MYECKUX SIBJICHUN M MPOLIECCOB, UCHOJIb3Ys
ITOPUTM YIEOHBIX JIEHCTBHIMA.

Osnaoenue YHUBEPCANbHbIMU YyueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

OCO3HAHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAITMH ISl BRIPAXKEHHSI CBOMX MBICJICH U MOTPEOHOCTEN 7S TITAHUPOBAHUS
CBOCH JI€ATEIILHOCTH;

OpraHU30BBIBaTH yUeOHOE B3aMMOJICUCTBHE B IpyMIe (OMpeaessTh 00Iure e,
pacrpenensiTh poJid, JOTOBAPUBATHCA IPYT C IPYTrOM U T. 11.).

1[eJICHANPABIICHHO UCIIOJIb30BaTh nH(OPMAITMOHHO-KOMMYHHUKATUBHBIC
TEXHOJIOTUU, HEOOXOAUMBIE NIJIsi PEIICHUS YYEOHBIX U MPAKTUYECKUX (DPU3NUECKUX
3a/ay;

OpraHu30BbIBATh YU4€OHOE COTPYIHUYECTBO U COBMECTHYIO NIESTEIBHOCThH C
YUHUTEJIEM U CBEPCTHUKAMH B MPOIECCE 3aHITHN (PU3UKOM.

Oe¢nadenue yHuGepCaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

MOHUMATh 1EIN €CTECTBEHHOHAYYHOTO OOy4eHHs, CTaBUTh U (POpMyIHpOBaTh
JUTst ceOst HOBBIE 3a/1a4M B yueOe U MO3HaBaTEIbHON JIeATEIbHOCTH;

oOHapyxuBaTh U (POPMYJIHPOBATH YUYEOHYIO MpOOJIEMy, OMNPENENsITh LETb
y4eOHOU IeSITENHLHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMOIIBIO YUUTEIS TJIAaHUPOBATh MYTH JOCTHXKEHUS
nejaeil B (pU3MYECKUX 3KCIEpPUMEHTaX, B TOM YHCIIC aJIbTEPHATHBHBIC, OCO3HAHHO
BbIOMpaTh Hanbonee 3pGEeKTUBHBIE CIIOCOOBI PEHICHNU YUeOHBIX M MO3HABATEIbHBIX
3a1ay;

COOTHOCHUTH CBOU MPAKTUYECKUE JEHUCTBUS C IUIAHUPYEMBIMH pPE3yJibTaTaMHu,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATENIbHOCTH B MPOLIECCE NOCTUKEHUS Pe3ysbTaTa,
ONpeeNsITh COCcOoObl NEUCTBUM B paMKax MPESIOKEHHBIX YCIOBHM U TpeOoBaHUM,
KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIIOIICICS CUTYallNEeH;

NPaBUIBHOCTh  BBIIOJHEHHUS ~ DKCHEPUMEHTAIbHOW  ydyeOHOW  3ajauu,
COOCTBEHHBIE BOBMOYKHOCTH €€ PElICHUS;

BJIaJICHUE OCHOBAMHM CaMOKOHTPOJI, CaMOOLICHKH, NPHUHATHS PpEIIeHUd u
OCYUIECTBJICHUSI OCOZHAHHOTO BbIOOpA B yueOHO U MMO3HABATEILHON AESITEIbHOCTH;
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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 (GopmMynupyroTCcs MO MNPUHIUIY A00aBIEHUS HOBBIX
PE3yJBTATOB OT ro/ia K roAy (pe3yiabTaThl OU€pPEAHOTO I'o/a M0 YMOIYAHUIO BKIOYAIOT
pe3yNbTaThl MPEAbIAYIIUX JIET).

7 KIIACC
[IpeameTHbie pe3yabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)xaTh
c(hOpMHPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHUIA:

— OpHUEHTUPOBATHCS B IMOHATUAX W ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
bu3nuecKkue M XUMHUYECKUE SBJICHMS; HAOJIOJEHHE, SKCIEPUMEHT, MO/IEb,
TUIIOTE3a; CIUHUIBI (PU3MYECKUX BEJIMYUH, aTOM, MOJIEKYyJa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEPAOE, MKHUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
JIBH>KEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJUHEUHOE), TPACKTOPHS,
paBHOJIECHCTBYIOMIAs CHUI, tehopmarius (ynpyras, IIacTUHIeCKas ), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI, C OTIOPON HA AUIAKTUUECKUN MaTepHall

— paznmuuath sBieHUs (auddys3us; TEIIoBOE IBMKEHUE YaCTHI] BEIIECTBA;
PaBHOMEpPHOE JBIKCHUE; HEPAaBHOMEPHOE JBIDKCHUE; WHEPIIUS;
B3aMMOJICUCTBUE TE€II, pPaGHOBecUe MBEPOLIX Mel C 3AKPENIEHHOU OCbHo
epawenus; niepeaada JaBJICHUS TBEPABIMHU TeJIaMH, JKUJKOCTSIMU U Ta3aMu;
atMoc(epHOe JJaBJICHKE; IJIaBaHUE TEJ; MPEBPAILCHUS MEXaHUYECKOU SHEPTHH )
0 ONHCAaHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SBJICHUE, MOCJE MPEIBaAPUTEIHLHOTO
00CYXJIeHUsI C TIe1arorom;

— pacrio3HaBaTh MPOSIBICHNUE W3YYEHHBIX (DU3UUYECKUX SIBJICHUI B OKPYXKAIOIIEM
MHUpE, B TOM 4uCie (HU3UUYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KUBOM M HEXWUBOW MNPUPOJEC; ACUCTBUE CHUIIBI
TPEHUsI B MPUPOJIC U TEXHUKE; BIMSHUE aTMOC(EPHOro JaBJICHUS HA KUBOU
OpraHu3M; IUJIaBaHUE PbIO; pblYard B TeJie 4YeJIOBEKa; MPU STOM IMEPEBOJUTH
NPaKTUYECKYI0  3aJady B y4eOHYIO,  BBIACISATH  CYILIECTBEHHBIC
CBOMCTBA/TIpU3HAKU (PU3MUECKUX SIBIICHUU C MOMOIIBIO NIEarora;

— OMNWCHIBATh H3YyUYCHHBIC CBOMCTBA TeJ U (PU3MUECKUE SIBJICHUS, HCIOIL3YSA
dbu3nueckue BeNMUUYUHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, IMYTh,
CKOpOCTb, CPEAHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Tela, CUja
TpeHUsl, naBiieHue (TBEPAOrO TeJa, >KUJKOCTH, T'a3a), BHITAJIKUBAIOIIAS CHIIA,
MexaHu4eckas padoTa, MOIIHOCTb, TUIEUO CHUJIbI, MOMEHT CHJIbI, KOO(DPUITUEHT
MI0JIE3HOTO JICHCTBUS MEXaHU3MOB, KWHETUYECKas U MOTEHIIMAIbHAs DHEPTHs) C
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OMOpol Ha cXeMy; MpH OINHUCAHUM PACKPbIBATh (PUIMYECKUN CMBICH
UCIIOJIb3YEMbIX BEIUYHMH, X 0003HAYCHUS] U €AUHUIBI (PU3NYECKUX BEJIUYUH,
Haxooums opmynsl, ceazviéaouue OaHHYI0 QU3UYECKYIO 8eIUYURY C OpYyUMU
BeUUUHAMY, CMPOUMb 2PAQUKU  UZVUEHHBIX 3asucumMocmel OU3UYECKUx
geauyyH C ONIOPOU HA TUIAKTUYECKUM MaTepHUal,

XapaKTepH30BaTh CBOMCTBA Tell, (PU3MUYECKUE SBJICHUS U MPOLIECCHI, UCIIONb3YS
MpaBWJIa CIOXKEHUS CHII (BJIOJIb OJHOU MpsMoit), 3axon I'yka, 3axown Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30710moe NPAGUIO»
Mexanuxu, 3aKOH COXPAHEHUS MEXAHWUYECKOW JHEPIrUH; NPU OTOM JaBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3ANUCHIBANMb €20 MAMeMamuyeckoe
8blpadiceHue noo PYKOBOOCMBOM nedazoed ¢ 00CyiHcoeHueM niana pabomol,
OOBACHATH (PU3NYECKUE SIBJIICHUSA, TIPOLIECCHI U CBOWCTBA TEJ, B TOM 4YHCIIE U
B KOHTEKCTE CUTyalUi MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: Py MOMOIIHN
nejiarora BISBIISITh IPUYMHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHCHHUE W3
1—2 noruyeckux maroB ¢ ONOpoi Ha 1—2 M3yYEeHHBIX CBOWCTBA (HU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PAcUYETHBIE 3aJayd B |JEMCTBHE C OMOPOM HA aIrOPUTM,
MpeBapUTENIbHO PAa300paHHBIA COBMECTHO C MEJAroroM, UCIOJIb3Ys 3aKOHBI U
dbopmyIIbl, CBSI3bIBAIOIINE (DU3NIECKHE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJlau 3aMKChIBATh KPATKOE YCIOBHUE, TIOJICTABIATh (PU3NYECKUE BEIUMYUHBI B
bopMyaBl UM TPOBOAWTH PACUEThl, HAXOAWTH CIPABOYHBIC JIAHHBIEC,
HEOOXOAMMBIC NIJISl PEIICHUS 3a/1ad, OIEHUBATh PEATUCTUYHOCTh MOJy4YEeHHON
(hbU3NYIECKON BEITMYHHBI,

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUThH MPU TOMOITH (PU3NUECKUX
METO/IOB TOCJ€ MPEABAPUTENBHOIO OOCYXKIEHUsI C MEeAaroroM; Mnpu MOMOIIU
II€JIarora B ONMCAHUN UCCIEA0BAHUS BBIIEIATh MPOBEPSIEMOE MPEAIIOTI0KEHUE
(rumoTe3y), € ONOpPOM Ha JUOAKTHUYECKUI Marepuan pas3inyarbh M
MHTEPHPETUPOBATh MOJYYCHHBIA PE3yNbTaT, HAXOAUTh MOCIe OOCYXKACHHS C
MeJIaroroM OMIMOKHU B XOJI€ OIBITA, JIeJaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

YMETh HAXOJIUTh C HCIOJIb30BaHUEM IH(PPOBBIX 00pa30BaTEILHBIX PECYpPCOB
OTIBITHI 110 HAOTIOIEHNI0 (DU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TEI:
dbopMyIMpoBaTh TPOBEpPAEMbIC  MPEANOJIOXKEHUS, COOUpaTh YCTAHOBKY
U3 MPEI0KEHHOTO 000PYAOBaHUS C OMOPOM Ha CXEMY, 3aIIMChIBATH X0/ OIbITa
1 (OpMYIMPOBATH BHIBOJIBI 1O PYKOBOACTBOM I1€/1arora;

BBITNIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSIHMSI, BPEMEHHU, Macchl Tella, 00bEMa,
CWJIbl U TEMIEPATYPHI C UCIIOJIB30BAHUEM AHAIIOTOBBIX U LIU(PPOBBIX MPUOOPOB
C OTIOPOM Ha aNTOPUTM; 3aMUCHIBATh MTOKA3aHUS MIPUOOPOB C YUETOM 3aJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJAUTL COBMECTHO C II€JaroroM HCCIEAOBAHUE 3aBUCHUMOCTH OIHOU
bu3MYEeCKOM BEIUYUHBI OT JPYrOd C HCIOJIb30BAHUEM IMPSMBIX HU3MEPEHHI
(3aBUCUMOCTH TIyTH PAaBHOMEPHO JIBHKYILETOCS Tela OT BPEMEHH JBHKCHUS
TeNa; Culbl MpeHus CKOJbXHCEeHUs om 6eca mend, Kavecmea o00padomku
nogepxHocmet mel U HE3ABUCUMOCMU CUTbl  MPEHUsi Om NIowaou
CONPUKOCHOBEHUS MeJl;, CUTbL YNPY2OCMU OM YOJIUHEHUS. NPYHCUHDL,
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8LIMANKUBAIOWE CUTbL OM  00bEMA NOSPYIHCEHHOU yacmu menia u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NyOUHbl, Ha KOMOPYIO NOSPYIHCEHO MeNo, YCI08UU NIABAHUSL Mel, VYCI08ULL
pasHogecusl pvlyaza u 0J0K08), TOJA PYKOBOJCTBOM II€arora y4yacTBOBaTb B
MJIAHUPOBAHUK YYEOHOTO HCCIEOBaHUS, COOMPATh YCTAHOBKY U BBITIOTHSITH
U3MEPEHUsI, CIIeAys] TPENJIOKCHHOMY IUIaHy, (UKCUpPOBaTh pPE3yJIbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJE MPEIIOKCHHBIX
TabnuIl ¥ TpaUKOB, AENIaTh BEIBOABI MO pPe3yIbTaTaM MCCIICI0BAHNUS,
COOTHOCUTh KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIWYUH (TUIOTHOCTH
BEIIIECTBA KUJAKOCTU U TBEPJIOTO TeJa; CUJIa TPEHHUS CKOJIBLKCHUS; JaBJICHHE
BO3/1yXa; BBITAJIKUBAIONIAS CUJIA, ACHCTBYIONIAs HA MOTPYKEHHOE B KUJKOCTh
Ten0; KOI(P(UIMEHT TMOJE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYys
MPEVI0)KEHHOW UHCTPYKIIUU; MTPU BBITIOJTHEHUU U3MEPEHUN O] PYKOBOJICTBOM
nejarora coOupaTrh dKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIATH 3HAUCHHE
WCKOMOM BEJIUYHMHBI;

cOOI0/IaTh TIpaBUjIa TEXHUKH O€30MacHOCTU TMpHU padoTe C J1abopaTOPHBIM
000pyI0BaHUEM TOCIIE IPEABAPUTEIHLHOTO OOCYKICHHS C MIEAarorom;
COTIOCTABJISATh MPUHIUIBI JIEUCTBUA MPUOOPOB M TEXHUUECKUX YCTPOMNCTB:
BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIOIITUECS COCYbI, OapOMETp, phuar,
MOJBW)XHBIA W HEMOABUXKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH C OMOpOM Ha
TUIAKTUYECKUN MaTepHa;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBHS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCJIEC IPEABAPUTEILHOTO OOCYKJICHHS C TIeIaroroM C OIOPOM Ha UX
onucanusi (B TOM 4YHUCJE: TOJAIIUITHUKHA, YCTPOMCTBO BOJOIPOBO/A,
TUAPABINYECKUM MTPecc, MAHOMETP, BLICOTOMEP, MOPITHEBOM HACOC, APEOMETP),
WCIIONB3YSl 3HAHUSA O CBOMCTBaxX (DU3WYECKUX SBJICHUHM U HEO0OXOIUMBIE
(dbuznyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOAUTh MH(POPMALMIO O TPUMEpax MPAKTUUYECKOTO
UCIIOJIh30BaHUs (PU3UUECKUX 3HAHUHN B TIOBCEHEBHOM KU3HU ISl 00eCTIeYeHUS
0e30macHOCTH MpU OOpaIIeHnH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIIOJICHUS HOPM SKOJOTUYECKOTO TOBEICHUS B
OKPY>KAIOIIEH CpeE;

OCYILECTBJISITH C TIOMOIIIBIO TIeJlarora 0TOOP MCTOYHUKOB MHGOPMAIIUU B CETH
NHTepHET B COOTBETCTBUHU C 3aJaHHBIM IMOWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONIUXCSl 3HAHUN U MyTEM CPABHEHMS PA3TUYHBIX MCTOYHUKOB BBIICISTH
uHpopMaInioo, KoTopas SBJSETCS TMPOTUBOPEYMBOM WM MOXKET OBITh
HEJIO0CTOBEPHOMU;

WCIIOJIb30BaTh TPU BBITIOJIHEHUH Y4YEOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO
IUTEPATypy (HU3UYECKOTO COJIEpP)KaHMS, CIPABOYHBICE MaTepHaNbl, PECypChl
cetu  UHTepHer; BiageTh  NpUEMAMU  KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh MOJ1 PyKOBOJACTBOM II€Iarora ¢ 00CyxAeHUEM IJlaHa pabOThI KpaTKUeE
UCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MHGOpMALIUH
dbu3uYECKOro coAepkaHus, B TOM YHUCIIe MyOJUYHO JIeJIaTh KpaTKUE COOOIICHUS
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O pe3yJibTaTax MPOEKTOB WM Y4YEOHBIX HCCIENOBAaHUI; MpU 3TOM I'PaMOTHO
UCIOJIb30BaTh U3yUEHHBIN TOHATUIHBIN anmapar Kypca GU3uKH, COIIPOBOXKIATh
BBICTYIUJICHUE ITPE3CHTALlAEH;

— TMpHU BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN TOJ PYKOBOJCTBOM
nejarora pacopenensaTb OOA3aHHOCTM B TIpylle B COOTBETCTBUM €
[IOCTABJICHHBIMU 3a/ladyaMH, CJIEIUTh 3a BBIIOJIHEHUEM IIJaHa JAEWCTBHIA,
aJIcKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb IPYIIIbI;
BBICTpPaMBaThb KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, YUYUTHIBas MHEHHE
OKpY>KAIOIIIHX.

8 KVIACC
ITpenmeTHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpa)arTb
c()OPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHHUI:

— OpPHUEHTUPOBATHCA B MOHATHUAX U ONEPUPOBATH UMM Ha Oa30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)XEHHE aTOMOB M MOJIEKYJI, arperaTHble
COCTOSIHHS BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIC Teia, HACBIILEHHBIA U
HEHACBIIICHHBIN N1ap, BIAXXHOCTh BO3/yXa; TEMIIEpATypa, BHYTPEHHSIS SJHEPI U,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsill, DIEKTPUYECKOE
1oJie, TNPOBOJHUKA U JHUIJIEKTPUKH, ITOCTOSHHBIM JJIEKTPUYECKUN TOK,
MarHuTHOE I0JIE;

— pasnuyarh SBJIEHUS II0CJIE IPEIBAPUTENILHOTO OOCYXIEHMSI € IEAarorom
(TemyoBoe pacIIMpeHHue/ckaTue, TEIUIoNepeaaya, TEIJIOBOE pPaBHOBECHE,
CMauMBaHME, KalWUIIPHbIE SBJICHUS, UCHApEHUE, KOHACHCALNA, IJIaBJICHUE,
KPUCTAJJIU3ALHS (oTBepaeBaHuUE), KUIICHHUE, Temonepeaaya
(TEemIONpOBOJHOCTh,  KOHBEKLMS,  W3JIYYCHHE);  DJIEKTpHU3auus  Tell,
B3aUMOJICHCTBUE 3apsiioB, JACHCTBUS DJIEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBHE MArHUTOB, JEHCTBUE MArHUTHOTIO  IIOJS
Ha NPOBOJAHMK C TOKOM, 3JEKTPOMArHUTHAs WHAYKUMS) MO OINHUCAHHUIO KX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOLUIMX JIaHHOE
(bu3nuecKoe SBIICHUE;

— pacro3HaBaTh C TOMOILIBIO TEJarora MPOSIBICHUE H3YYEHHBIX (U3UUYECKUX
SBJICHUM B OKPY>KaIOIIEM MUpE, B TOM uuciie GU3NYeCKre SIBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaMWIUISIPHBIC SIBJICHUS B PUPOJIE, KPUCTAILIBI B
npupone, usnydenue CoiHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BL,
oOpa3oBaHHE pOCHI, TyMaHa, WHES, CHEra; »>JEKTPUYECKHE SIBJICHUS B
atMocepe, PIEKTPUYECTBO MKUBBIX OPraHHW3MOB; MarHUTHOE MOJje 3eMIIH,
apelid moocoB, pojib MarHUTHOTO MOJIA JJIA JKM3HM Ha 3emJie, MOJIIpHOE
CUSTHUE; TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]auy B Y4€OHYIO, BbIIEIATH
CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKU (DU3UUECKUX SIBJICHUM;

— OIKCBHIBAaTh IOJ PYKOBOJCTBOM Ienarora ¢ OOCYXJIEHHEM IUIaHa padoThl
U3YUYEHHBIE CBOMCTBA TeN M (PU3MYECKHE SIBJICHUS, UCIOJIb3Yys (PU3HUYECKUE
BEJIMYUHBI (TEeMIeparypa, BHYTPEHHSS OHEPrus, KOJUYECTBO TEIJIOTHI,
yJeNbHAsl TEIJIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IJIABJIEHUS, YAEIbHAs
TEIUI0Ta NapooOpa30BaHUs, yAEIbHAS TEIIOTa CrOPaHUs TOILJINBA,
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KO3 QUIIMEHT MOJe3HOro JEeWCTBUSI TEIIOBOM MAIlMHBI, OTHOCHTEJIbHAS
BJIQXKHOCTh BO31yXa, DJJIEKTPUYECKUM 3apsAll, CHJIA TOKa, JIIEKTPUYECKOE
HaIpSDKEHUE, CONPOTHBJIICHUE MPOBOAHHUKA, YJEIBHOE COIPOTUBJICHHUE
BEIECTBa, pPabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA); MPH OMHCAHUU
OpaBWIbHO TPakTOBaThb C TIOMOIIBIO TeAarora (QU3MYECKUl  CMBICI
UCIIOJIB3YeMbIX BEJIMYMH, O003HAUEHUS W CIAMHHIBI (U3UYECKUX BEIIMYUH,
HaxoJIUTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIUYUHY C
IPYTUMHU  BEIMYUHAMH, CTPOUTHh TpadUKHd H3YUYCHHBIX 3aBUCHMOCTEH
(U3UYECKHUX BEIIMYHH,

ONpeaeNsaTh MOCIE MPEBAPUTENBHOTO 0OCYXKIEHUS C Ie1aroroM CBOMCTBa Tell,
¢usznyeckue SBIEHUS W TPOLECCHI, MCIONb3Ys] OCHOBHBIE TOJOXKEHUS
MOJIEKYISIPHO-KUHETHYECKOM  TEOpUM  CTPOCHUS  BEIECTBA, MPUHIIMI
CYINEpHO3UINH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma i y4dacTka Lenu, 3axoH Jicoyrs—/lenya, 3aKOH COXpaHECHUS
SHEPruM; MpPHU 3TOM HAXOJUTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAXKEHHE C OMOpodM Ha IM(pPOBble 00pa3oBaTEIbHBIC
pecypcebl;

COOTHOCHTH IOJ KOHTPOJIEM Meaarora (M3nuecKue Mpolecchl U CBONCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallHil IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa,
IIPM TIOMOIIM TE€Jarora BBISBIATh MPUYUHHO-CIEIACTBEHHBIE CBSI3H, CTPOUTH
00bsCHeHHE U3 1—2 JTOTUYECKUX IIArOB C OMOPON Ha 1—2 M3yUeHHBIX CBOMCTBA
bu3HUecKuX SBICHHUM, GU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEHH;

pelaTh TUIOBBIE pACUETHBIC 3aaul B 1—2 EWCTBUS C ONMOPOM HAa alTrOpPUTM,
MpEeABAPUTENILHO PAa300paHHBIA COBMECTHO C MEJArorom, UCMOJIb3ysl 3aKOHBI U
dbopmyIibl, CBsI3bIBaIONINE (DU3NYECKUE BEJIMUMHBI: HA OCHOBE aHaIN3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK AAHHBIX [IJIS
penieHusl 3ajaudd, BbBIOMpaTh 3aKOHBI M (HOPMYJbI, HEOOXOAUMbIE ISl €€
peuieHusi, MPOBOJAUTH pacy€éTbl M CPaBHUBATh IIOJYYEHHOE 3HAYEHUE
(bu3UUeCKO BEIIMYMHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEICTaBICHUE O MPOoOJIeMax, KOTOPble MOKHO PELIUTh MPU MOMOIIU
(u3nYeCKuX METOJIOB IOCJE MPEABAPUTEIBLHOrO OOCYXKJEHHUS C IEeIarorom;
UCII0JIb3Ysl OIIMCAHNE UCCIIEI0BAHNUS, BBIIEIATH IPOBEPSIEMOE IPEIIIOIOKEHUE,
OLICHUBATh MPABUJIBHOCTh TMOPSJKA MPOBEACHHUS UCCIEIOBAaHUS, JI€JaTh
BBIBO/IbI;

yMETb HaXOJIUTh C UCIOJIb30BaHUEM HHUGPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3NYECKHX CBOMCTB TEN
(KanmuJUIsIpHBIE SIBJICHUS, 3aBHCHMOCTb JABJIEHUS BO3JlyXa OT €ro o0béma,
TEeMIIepaTypbl; CKOPOCTH IMpOIlecca OCThIBAHUS/HATPEBAHUS MPU U3TYyUYEHUU OT
[[BETa M3JIy4arollei/moriomaroneil NoBepXHOCTH; CKOPOCTh UCIIAPEHUsI BOIbI
OT TEMIEPATYPHI KUJKOCTH U IJIOMIAIN €€ TOBEPXHOCTH; SJICKTPU3ALIMS TEIl U
B3aUMOJEHUCTBUE DJICKTPUUYECKUX 3aps/IOB; B3aHMMOJECHCTBHUE MOCTOSHHBIX
MarHMTOB, BU3yaJIu3allisl MATHUTHBIX NOJIEW MOCTOSHHBIX MATHUTOB; I€CTBUS
MAarHUTHOTO MOJISI Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJABUTATENS TIOCTOSIHHOTO TOKa): (POPMYIHPOBATH MIPOBEPSEMBIC
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IPEINOJIOKEHUs, COOUpaTh YCTAaHOBKY W3 MIPEIJIOAKEHHOIO O0OpYyIOBaHUS C
OIOPOM Ha CXEMY; ONHUCBIBATH XOJ OMNbITa U (POPMYJIUPOBATH BBIBOJBI IOJ
PYKOBOJICTBOM I1€J1arora;

MMETb NPEJICTABIICHUS O U3MEPEHUH TEMIIEPATyPbl, OTHOCUTEIbHOMN BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (U3MYECKUX BEJIUYMH; @PU IOMOUIM IeAarora CpaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTE COBMECTHO C II€JAaroroM MCCIEI0BAaHUE 3aBUCUMOCTH OJHOMI
¢bu3nyecKkoil BEMTWYMHBI OT JAPYrOoM C HMCIONb30BAHHEM MPSIMBIX H3MEPEHUMN
(3aBHCHUMOCTb CONPOTHBIICHHS IPOBOJHHMKA OT €ro JUIMHBIL, IUIOLIAIU
MONIEPEYHOT0 CEYEHUS] U YJEIbHOTO CONPOTUBIIECHUS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIErO 4Yepe3 MNPOBOAHHUK, OT HANPSIKEHUS Ha IMPOBOJHHUKE;
UCCIEOBAHUE  TOCJIEJOBAaTENBHOTO M MAPAJUIEIBHOTO  COEAMHEHUI
MPOBOJAHUKOB): IUIAHUPOBATh HUCCIEJOBaHHE, COOUPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS 1O0J] PYKOBOJICTBOM I€/1arora, cieays NpeljoKeHHOMY
maHy, GUKCUPOBATh Pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHUJI€ TaOJIHIl U
rpaduKoB, Je1aTh BBIBOJBI MO Pe3yJibTaTaM MCCIEI0BaHUS MOCTIE 00CYKACHUS
C IEJarorom;

COOTHOCUTh KOCBEHHbIE H3MEpEeHHs (U3MYECKUX BEIMYMH (y[AesbHas
TEIIOEMKOCTh BEIIECTBA, CONMPOTHUBIECHUE NMPOBOJHUKA, paboTa U MOIIHOCTD
ANIEKTPUYECKOr0 TOKA): € MOMOULIBI0 MEAarora IUIAHWUPOBAaTh HM3MEpEHUS,
coOupaTh  SKCIEPUMEHTAIBbHYI0  YCTaHOBKY, CIEIys  MpPeIOKEHHON
WHCTPYKLUH, U BBIYUCIISTh 3HAYEHUE BEJIUYHHBI;

coOmI0IaTh TpaBUjla TEXHUKH O€30MacHOCTU TMpHU paboTe C J1abOpaTOPHBIM
000py0BaHUEM MOCIIE IPEIBAPUTEITHLHOTO O0CYKICHHUS C MIEaroroMm;
COMOCTAaBJIATh C TIOMOLIBIO TM€Jarora MNPUHLMINbBI JAEUCTBUS HN3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHUCIIE:
CHUCTeMa OTOIUIEHHS JOMOB, TUIPOMETp, MapoBas TypOWHA, amrepMmerp,
BOJIBTMETP, CUETUMK JJIEKTPUYECKOW DHEPIUH, SIEKTPOOCBETUTEIIbHbBIE
npuOOpbl, HarpeBaTeibHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SICKTPHUUECKUE
IPENOXPAHUTENM; BIEKTPOMATHUT, 3JIEKTPOJABHUraTelb IOCTOSHHOIO TOKA),
UCIIOJIb3YSl METOJIMYECKUE MaTepuajbl O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HE00X0auMblIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCIE MPEABAPUTEIHLHOTO OOCYX AEHHUS C MEJaroroM MpocThie
TEXHUYECKUE YCTPOMCTBA M HW3MEPUTENbHbIE MPUOOPHI 1O CXEMaM |
CXEeMaTUYHbIM PHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, IMCUXPOMETP,
TUTPOMETpP, JBUTATEb BHYTPEHHErO CrOpPaHUsA, JJIEKTPOCKOIL, PEOoCTar);
COCTABJISITh CXEMBl JJIEKTPUYECKMX LIENEeH C TIOCIEN0BATEIbHBIM U
napajuleIbHbIM COEAMHEHHEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HAUYEHHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LIENEH;

OPUBOJUTH MPUMEPBHI/HAXOAUTh WH(GOPMALMIO O MpHUMEpax MPaKTUYECKOro
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUH B TIOBCEAHEBHOM KMU3HM JJIs1 00ecrieueHus
0€30MacHOCTH MpU 0OpALIEHUH € TPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
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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 Y4EOHBIX 3aJaHUl OTOOpaHHYIO MEeAaroroM
HAayYHO-TIOMYJISIPHYIO JUTEPaTypy (U3UYECKOTO COJEp)KaHUs, CIPaBOYHbIE
MaTepualibl, pecypchl ceTu MHTEepHET; BageTh NpuéMamMu KOHCIIEKTUPOBAHHUS
TeKcTa, MpeoOpazoBaHus MH(GOPMALIMU U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO
C OIOPOM Ha aJITOPUTM U YTOUHSIOIIKE BOIPOCHI IEAATr0ra;

— Cco3[aBaTh MOJ] PYKOBOJCTBOM Iearora ¢ oOOCYXIEHHEM IUlaHa pabOThI
MMCbMEHHBICE M KpaTKHE YCTHBIC COOOIIeHus, 0000mas wHhOpMaHio u3
HECKOJbKMX MCTOYHUKOB (PU3MYECKOTO COAEpPKaHUSA, B TOM UYHUCIE MyOJIMYHO
MIPEACTABIIATh PE3YJIbTAThl IPOECKTHOM WJIN UCCIIEIOBATEIBCKON AEATEIIBHOCTH;
IIPA 3TOM I'PAMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIM anmapar Kypca
(U3UKH, COMPOBOXK/IATH BHICTYINICHHE MTPE3CHTALIUEH;

— TP BBIIIOJIHEHUH YYE€OHBIX TPOEKTOB U UCCIAEAOBAHUI (PU3NUECKHUX MTPOLIECCOB
MOJl PYKOBOJCTBOM TI€Aarora pachpeiesaTh OO0S3aHHOCTHM B Tpynme B
COOTBETCTBUM C IOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 34 BBIIOJHEHUEM IUIAHA
NEeHCTBUI U KOPPEKTUPOBATh €ro, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B
JNEATEIbHOCTh TPYIIIbI; BBICTPAMBATH KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(IUKTHI.

9 KJIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpPOBHE JOJIKHBI  OTpa)xaTh
c(hOpMHUPOBAHHOCTh Y OOYYAIOIMINXCSI YMEHUM:

— OpHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATH MMU Ha 0a30BOM YpOBHE:
cucTteMa OTcuéra, MaTepuajdbHas TOYKa, TPACKTOPHUSA, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO ABWXEHUS, nedopmarus (ympyras, IiacTHYecKas), TPEHUE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTh W TEPEerpy3KH; IIEHTP
TsDKECTH; aOCONMIOTHO TBEPAOE TENo, IIEHTP TSHKECTH TBEPAOTO Tea,
paBHOBECHE;, MEXaHUYECKHUE KoJieOaHUsT W BOJIHBI, 3BYK, HWH(]Ppa3ByK
U yIbTPa3BYK; AJIEKTPOMATrHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2NOUWEHUS;
anb(a-, 6eTa- ¥ raMma-u3JydeHus, U30TOIIbI, SiFepHAst SHEPIeTHKA;

— COOTHOCHTH SIBJICHHSI TIOCJIE TPEIBAPUTEIBHOTO OOCYKIEHHUS C TIEAaroromM
(paBHOMEpHOE U HEpPaBHOMEPHOE MPSMOJIMHCHHOE TBIDKCHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBWKEHUE, CBOOOTHOE TAaJCHHE Tel,
pPaBHOMEPHOE JBIKEHHE O OKPY)KHOCTH, B3aUMOJICUCTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJieOaTeNbHOE JIBIDKCHHE (3aTyXalllne U BBIHYXKJICHHbBIE
KoJeOaHus), PE30HAHC, BOJHOBOE  JIBIDKCHHME, OTpPaXXEHHUE  3BYKa,
PSIMOJIMHEMHOE PACTIPOCTPAHCHHE, OTPAKEHUE U TIPEIIOMIICHHE CBETA, ITOJTHOE
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BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B CIIEKTP U CJI0KEHUE
CIIEKTPAJIbHBIX IBETOB, IUCIEPCHUsS CBETA, €CTCCTBEHHAs PAJIMOAKTUBHOCT,
BO3HMKHOBEHUE JIMHEHMYATOrO CIEKTpa W3JIyYEHHs)) [0 ONHCAHUIO UX
XapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
buznueckoe sBICHUE;

pacrno3HaBaTh C IMOMOIIBIO TEJarora MpPOSIBICHUE H3YYEHHBIX (PU3NYECKUX
ABJICHUHN B OKpYXaroleM Mupe (B TOM yuciie (pU3NUECKUE SBICHUS B IPUPOAE:
OPWINBBI U OTJIMBBI, IBM)KCHHE IUIAHET COJIHEUHOM CHUCTEMBI, PEAKTUBHOE
IBWKCHUE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  JKMBOTHBIMU,
3eMJICTPSACEHUE, CECMUYECKHUE BOJIHBI, IlyHaMH, X0, LIBE€TA TeJl, ONTUYECKUE
ABJICHUSI B IPUPOJIE€, OMOJOTUYECKOE ACHCTBUE BUTUMOTO, YIABTPA(PUOIETOBOTO
U PEHTTEHOBCKOIO U3JIYyYEHHM; €CTECTBEHHBbIA pPaJMOAaKTHBHBIN  (OH,
KOCMUYECKHE JIyYd, PAAUOAKTUBHOE WU3JIyYCHUE IIPUPOIAHBIX MHUHEPAJIOB;
JEHCTBUE PAIMOAKTUBHBIX U3yYEHUI HA OPraHU3M 4YeJIOBEKa), IPH 3TOM IOJ
PYKOBOJCTBOM II€arora IMEpPEeBOAUTh MPAKTHUUYECKYIO 3aJady B Yy4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3HUECKUX SIBICHUIA;
ONHKCHIBaTh MOJ PYKOBOJACTBOM II€Jarora c OOCYXJEHHEM IuUIlaHa pPadOThI
U3Y4YEHHBbIE CBOMCTBA TeN M (PU3MYECKHUE SIBJICHUS, UCIOJb3Ys (U3HUECKUE
BEJIMYUHBI (CpEHsIsET W MIHOBEHHAs CKOpPOCTb Te€ja IMPU HEPABHOMEPHOM
JIBUXXEHUU, YCKOPEHUE, NIEPEMELIECHUE, IYTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHUS,
CWJIa YIPYrOCTH, CWJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MAaJ€HUs, BEC Tela,
UMITyJIbC Tela, HUMITYyJIbC CHJIbl, MEXaHW4yeckas paboTa M MOIIHOCTb,
IIOTCHIIMAJIbHAsA DJHEpPrus Teja, NOAHATOrO HaJ I[OBEPXHOCTHIO 3E€MIIH,
IIOTEHILUAJIBHASL DHEPIUS CXKATOM IPYKUHBI, KNHETUYECKAsk DHEPTHUsl, OJIHAS
MEXaHWYEeCKash HHEprusi, MepuoJ M dYacToTa KoJieOaHWH, JJIMHA BOJIHBI,
IPOMKOCTB 3BYKa W BBICOTa TOHA, CKOPOCTb CBETA, II0KA3aTEIb IIPEIOMIICHUA
Cpelpl); TpU ONHUCAHUU C TMOMOUIbIO YYHUTENs MPaBUIBHO TpPAKTOBAThH
(u3NYECKUN CMBIC MCHOJb3YEMbIX BEJIMYMH, OOO3HAUYEHUS M EAUHMIIBI
(¢u3nyecKux BEIUYMH, C OMNOPOW Ha METOJMYECKUX MaTepuaj HaxOIUTh
(GopMynbl, CBSA3BIBAIOIIME JaHHYIO (U3MYECKYIO BEJIMYMHY C JAPYTHUMH
BEJIMUMHAMH, CTPOUTHh TpaUKM H3YyUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepU30BaTh IIOCJIE IPEIBAPUTEIBHOTO OOCYXIECHHA C IE€JaroroM
CBOMCTBA Tell, PU3NYECKHE SBJIECHUS U ITPOLIECCHI, UCIIOIb3Ys 3aKOH COXPAHECHUS
DHEPrUH, 3aKOH BCEMHUPHOIO TATOTECHUSA, IPUHIUII CYIEPIO3ULINU CUI,
IIPUHLUAI OTHOCUTENBHOCTH ['amumies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs
UMIIYJIbCaA, 3aKOHBI OTPaXX€HWsSI U IIPEIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS
3apsiI0BOT0 M MacCOBOI'0 YKCEII NIPU AIEPHBIX PEAKLHUAX; IIPA 3TOM HAXOAUTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa M €ro MaTeMaTHYeCKOE€ BBIPAXKEHHUE C
onopoi Ha uudpoBbie 00pa30BATEIbHBIE PECYPCHI;

COOTHOCHUTB I10J1 KOHTPOJIEM Iefiarora (PM3NYECKUe MpoLEcChl U CBOMCTBA T,
B TOM YMCJIE U B KOHTEKCTE CUTyalUH IIPAKTUKO-OPUEHTUPOBAHHOTI'O XapaKTepa:
BBIABIIATH IPU IIOMOIIM II€Jarora IMpUYUHHO-CICACTBEHHBIE CBA3U, CTPOUTH
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o0bsicHEeHHe M3 2—3 JIOTMYECKHX IIIaroB ¢ ONoOpo Ha 2—3 M3YYEHHBIX
CBOMCTBA (PM3MUECKUX SBJICHUM, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PAaCUETHBIE 33/1a4d B 1—2 AEHCTBUSA ¢ ONOPOMl HA aJITOPUTM,
MpeBAPUTENILHO Pa300paHHBIA COBMECTHO C, UCIOJb3Ys 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (DPM3MUYECKHUE BEJIMYMHBI: HA OCHOBE aHAlIM3a YCJIOBHS 3a7auu
3aMKUChIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEIOCTAIOUIME WIM H30BITOUYHbBIE
JaHHBbIE, BBHIOMPATh 3aKOHBI M (OPMyJbl, HEOOXOAMMbIEC Uil pEelIeHUS,
MPOBOJIUTh PACUYEThl U OLEHUBATh C TOMOILIBIO YUYUTENS PEATHMCTUYHOCTH
MOJIYYeHHOTO 3HAaYeHUS (PU3UUYECKON BEJIMYMHBI;

MMETh NPEICTaBICHUE O MPOoOJeMax, KOTOPbIE MOKHO PEUIUTh MPU MOMOLIU
bu3nyecKux  METOAOB; HCIOJNb3ys OINUCAaHUE HCCIEAOBaHUA, MOCIE
NpPEBAPUTEIILHOTO OOCYXJEHHUS C TIEIaroroM BBIACIATH IPOBEpsieMOe
NPEANOJOKEHNE,  OLEHUBATh  MPABWIBHOCTh  IOPSAKAa  MPOBEACHUS
UCCJIEIOBaHMsI, JIENaTh BbIBOJIbI, MHTEPIIPETUPOBATh PE3yNbTaThl HAOIIOACHUN
Y OIIBITOB;

yMETh HaXOJUTh C MCIOJb30BaHUEM HM(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OMBITHI 0 HAOMIOACHUIO (DU3UUECKUX SIBJCHUN WM (PU3NYECKUX CBOMCTB TEN
(u3ydyeHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHWs BSHEPIuu;
3aBUCUMOCTh IE€pHoJia KOJeOaHUl MPYy>KMHHOTO MasgTHHKA OT MaccChl rpy3a u
KECTKOCTU TMPYKUHbI U HE3aBUCUMOCTb OT aMIUIUTYIbl MajbIX KOJEOaHUH;
IPSIMOJIMHENHOE PacIpOCTpaHEHHUE CBETA, Pa3sIoKeHHE OEJIOro CBETa B CIIEKTP;
U3y4YE€HHUE CBOMCTB M300pakeHUsI B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs
npeaMera B coOuparolied JiMH3e; HaOJI0OJEHUE CIUIOUIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIy4E€HHUS): CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyJIoBaHMS C ONOPOM Ha CXEMy; OIHUCHIBaTh XOJl OMbITA M €ro
pe3ynbTaThl, GOPMYJINPOBATH BBIBOJIbI 110/ PYKOBOACTBOM II€Aarora;
MPOBOJUTh MpPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX H3MEPEHUMN, Ompenenss
CpelHEee 3HAUYE€HHE U3MEPSIEMOM  BEIMYUHBl  (QoKycHoe  paccmosnue
cobuparoweu JIUH3BL); 000CHOBBIBAThH BBIOOD croco0a
M3MEPEHUS/U3MEPUTENFHOTO PUOOPa;

MIPOBOJIUTH COBMECTHO C TIEaroroM MCCiae0BaHue 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH C KCIOJB30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTH IyTH OT
BpPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauaJIbHOM CKOPOCTH; epruoja
KOJIe0aHU MaTeMaTHYeCKOro MAasTHHKA OT JUIMHbI HUTH; 3aBUCHUMOCTU yrja
OTpa)KE€HUsI CBETa OT YIJIa MAaJEHUs U yIJla IpeIOMJIEHHUS OT yIJia NajeHus):
nocJse 00CyXJIeHHs 0]l pyKOBOACTBOM I€Aarora iaHupoBaTh UCCIIEJOBAaHUE,
coOuparh YCTaHOBKY, (PUKCHPOBATH PE3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTHU
¢bu3ndecKuX BENWYMH B BHJAE TaOmuil ¥ TpaduKOB, JENaTh BBIBOIBI IIO
pe3ynbTaTam HCCIIEIOBAaHUS;

COOTHOCHUTBH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIHUUH (CPEIHASI CKOPOCTh U
YCKOpEHHE Tejla MpU PaBHOYCKOPEHHOM ABUKEHUHU, YCKOPEHHE CBOOOHOTO
nazieHusi, JKECTKOCTb TMPYKHUHBI, KOIPOUIMEHT TPEHUS CKOIBKECHHUS,
MexaHudeckas paboTa M MOUIHOCTb, 4YacToTa M TNEpHoJ KoJeOaHHi
MaTEeMaTUYeCKOro U MPYKMHHOTO MAasTHUKOB, ONITHYECKas CUJla COOMparoniei
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JIMH3bI, pAIMOAKTUBHBIN (DOH): C MOMOIIIBIO TMIEAarora MiIaHupOBaTh U3MEPEHHUS;
coOUpaTh PKCMEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIETYsI
NPEUIOKEHHON ~ MHCTPYKIIMU;  BBIYUCISATH  3HAYEHUE  BEIMYMHBI U
aHaJM3UPOBATh IMOJYYECHHBIE PE3yJbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH
U3MEPEHNN;

coOo/IaTh TpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHLHOTO 00CYKACHHUS C [1E€]arorom;
CONOCTAaBJATh C TIOMOIIBIK) II€1arora OCHOBHBIE NPU3HAKA H3YYEHHBIX
buznyeckux Mojeliel: MaTepualbHas TOYKa, a0COJIIOTHO TBEPAOE Telo,
TOYEYHBI MCTOYHUK CBETA, JIy4, TOHKAS JIMH3a, IJJaHETapHas MOJENb aToOMa,
HYKJIOHHAs MOJI€JIb aTOMHOTO siJipa ¢ OOPOM HAa METOANYECKHE MAaTePHUAIIbL;
XapaKTepHU30BaTh TIOCIE TPEABAPUTEITHLHOTO OOCYXICHHS C I€IaroromMm
OPUHITUIIBEL ICUCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha UX omnucaHus (B TOM YHUCIE: COUIOMETP, NATUYUKU MOJIOKEHUS,
paccTosiHUSL U YCKOPEHHUs, pakeTa, HXOJO0T, OYKH, Mepuckor, (oroamnmnapar,
ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa Buibcona),
UCIIOJB3Ys IUGPOBLIE 00pa30BaTEIbHbIE PECYPCHI;

MCIIOJIB30BaTh MOJI PyKOBOJICTBOM IIE€Iarora CXe€Mbl U CXEMAaTUYHBIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX  YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX TMPOIIECCOB TPH PEIICHUH YYCOHO-TIPAKTUYECKUX 3a]1ay;
OTNTHYECKUE CXEMBI IS TOCTPOCHUS HM300paKEHUN B TIJIOCKOM 3€pKajie |
cobuparome JTuH3E;

MPUBOJUTH TMPUMEPHI/HAXOAUTh MHPOPMAIUIO O TPHUMEPAX MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUHN B TTOBCEAHEBHOM >KU3HU JIJIs1 00ecrieyeHus
0e30MacHOCTH MpU OOpAIllEHUH C TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBaMU,
COXpaHEHUSI 370pPOBbSI U COOJIOJICHUS HOPM SKOJOTHMYECKOTO TMOBEACHUS B
OKpYJKarolIEn Cpeae;

OCYIIIECTRIIATH O] PYKOBOJICTBOM Ilefiarora nmovuck uHpopMamuu Gu3ndeckoro
comepxkaHusi B ceth VHTEpHET, CaMOCTOSITENIBHO (OPMYIUPYST TOUCKOBBIM
3ampoc, HAXOAUTh IYTH OMNPEIAETIEHUsS JIOCTOBEPHOCTH  MOJYyYEHHOM
nH(}OpMaIMK Ha OCHOBE UMEIOIINXCS 3HAHUU U TIOTIOJTHUTEIIbHBIX HCTOYHUKOB;
UCIIOJIb30BATh MPHU BBHITIOJHEHWN YYEOHBIX 3aJaHUi OTOOpPAHHYIO IEJarorom
HAY4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HMYECKOTO COACpKaHUsS, CIPaBOYHBIC
MaTtepualibl, pecypchl cetr MHTEpHET; BIajgeTh MpUEMaMH KOHCIIEKTUPOBAHUS
TeKCTa, npeodpazoBanust HGOPMALIMKU U3 OAHOW 3HAKOBOM CUCTEMBI B APYTYIO
C OIOPOM Ha AJIrOpPUTM U YTOUHSIOIIME BOMPOCHI MEaarora; co3iaBaTh O]
PYKOBOJICTBOM ITe/larora ¢ 00Cy>kieHuEeM IiaHa paOOThl MUChbMEHHBIE U YCTHBIE
cooOIIeHHs Ha OCHOBE MH(OPMAIIMH M3 HECKOJIBKUX HCTOYHUKOB (PU3UICCKOTO
colepKaHusl, IMyOJMYHO TMPEACTABIATh PE3yJbTaThl MPOCKTHOM WM
UCCIIEIOBATENbCKON  JIEATENbHOCTH; MPHU 3TOM TIPAMOTHO HCIOJIb30BATh
U3YYCHHBIM TOHATUWHBIA  ammapar H3y4yaeMoro pasaena (QU3uKd |
CONIPOBOXKJIaTh  BBICTYIUICHHE TMpE3CHTallue C y4ETOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTndeckoe MmIaHuPOBaHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHHUE KX I0U TeMbI yueOHOTO npeameTa «Dusukay
aJIaTUPOBAHHON OCHOBHOW 00pa30BaTENbHON MPOTpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHMs OOYYAIOMIMXCS C 3aJePIKKOU
NICUXWYECKOTO PAa3BUTHSA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pas3ziesioM pabodeld mporpaMMbl y4eOHOTO MpeaMeTa
«Duznka» oO6pazoBaTeILHON TPOTPAaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHusI.

7 KJIACC (68 1)

TeMaTu4ecKHi OcHoBHbIE BU/IbI 1eATeJIbHOCTH Y4AIUXCS
OcHOBHOe coep:kaHue . .
0,10k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHI)

Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUM OKPY:Kaloero mupa (6 4)

Dusuka — Ousnka — Hayka O npupoje. SIBieHus | BpIsSBICHHE OCHOBHBIX Pa3lUYMi MPH MMOMOIIM TMEAArora MexAy (U3MYECKMMU U XUMHYCCKHMU

Hayka o npupoge | npupoast  (MC®).  ®usuueckue  snenws: | npespamenusimMu (MC — xumus).

24 MEeXaHWYeCKHe,  TeIUIOBBIC,  JJIEKTPHUYEeCcKHe, | Pacmo3HaBanme W Kiaccudukanus rmocie OOCYXKIEHHS C MeJaroroM MpH TOMOIIM HaBOISIINX
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE. BOMPOCOB  (pM3MYECKUX SIBICHUIH: MEXaHUYECKUX, TEIUIOBBIX, O3JEKTPUYECKHX, MArHUTHBIX

U CBETOBBIX.
Habmronenue n onmcanne GU3NYECKUX SIBICHUN Ha 0a30BOM ypOBHE.

dusuyecKne duznyeckue BEJIMYMHBI. Wsmepenue | OmpenencHue Ipy MOMOIIH TSIArora IeHbI ASJICHHS KAl H3MEPUTEIHHOTO Mproopa.
BeJIMUMHBI (2 4) | (usuueckux BeanuuH. Qusuueckue npubopsl’ W3mepenne mo oOpasmy moa pyKOBOJACTBOM Iearora JMHEHHBIX pa3sMEpOB TEl W MPOMEKYTKOB

5 MC — 311eMeHTBI CO/IEPIKAHHSL, BKIFOYAIOIIHE MEXKIIPETMETHBIE CBA3H, KOTOPBIE MOAPOGHEE PACKPHITHI B TEMATHIECKOM IITAHUPOBAHHH.
¢ KypcuBom 0603HaueH yueOHbIN MaTeprall, KOTOPBIA U3y4aeTcsl, HO HE BHIHOCHTCS HA IPOMEKYTOUHYIO U UTOTOBYIO aTTECTALHIO.
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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  o0BEMa  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.

BrinonHeHre HECTOXKHBIX TBOPYECKMX 33JlaHMH C ONOpPOMl Ha alrOpUTM, IPEIBapUTENbHO
Ppa300paHHbIH ¢ TEAAr0roM MO MOUCKY CIOCOO0B M3MEPEHNMS HEKOTOPBIX (PU3NUECKUX XapaKTEPHCTHK,
HaTIpUMeEp, pPa3MepOB MajbIX OOBEKTOB (BOJIOC, IIPOBOJIOKA), YNAIEHHBIX OOBEKTOB, OONBIINX
paccTOsHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE MTPeTaraéMbIX CII0COOO0B.

EcrtecTBenHo-
HAYYHBIH MeTox
no3HaHus (2 4)

Kak ¢usuka u jApyrue ecTecTBEHHbBIC
HAYKU M3Y4aroT OpUpoay. EcmecmeeHHo-HayuHbll
MemooO no3HaHusi: HabnooeHue, NOCMAHOBKA
HAYUHO20  BOMPOCA,  BbIOBUIICEHUE — CUNOMES,
9KCHEPUMEHM N0 NPOBEpKe 2Unomes, 00vbsCHeHue
Haboaemozo sgnenus. Onucanue QuuyecKux
SGIEHULL C NOMOUbIO MOOeell.

[Ipeamer u meTobl PU3MKH.
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 crioco60B IPOBEPKH TUIIOTE3 U3 NPEUIOKEHHBIX IIEaroroMm.

HaOmioneHue NpemuIoKeHHBIX II€AaroroM HCCIEIOBAaHUH 10 TPOBEpKE KaKOW-THOO THIIOTE3BI,
HampuMep: JAIbHOCTh MONETAa IMIApHKa, MYIMIEHHOTO TOPU30HTAIbHO, TEM OOJbIIe, deM Oolblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO € MEJAaroroM MpocTeHIuX Moaeneil pr3ndecKux sBIeHuH (B BUIC PHCYHKOB
WJIN CXEM), HallpUMep IaJICHUE IPeMETa; IPSMOINHEHHOE PaclipoCTpaHEHUE CBETA.

Pasnen 2. IlepBona

YyajbHbIe CBeJIeHHs 0 CTPOeHHH BelecTBa (5 1)

Crpoenue
Bewectsa (1 4)

CTpoeHHE BEIIECTBA: aTOMBI M MOJICKYJIBL, UX
pazmepel. Onvimsl, 00Ka3viBarOWUe 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 IOMOLIN TIejarora OpoyHOBCKOTO ABMKEHUS U sIBICHUS TUPPy3uH.
[TpoBeneHue M OOBACHEHHE C OIOPOW HA ANTOPUTM, MPEABAPUTEIHLHO Pa3oOpaHHBIN C Ie1arorom
OIIBITOB TI0 HAOJIIOJICHHIO TETUIOBOT'O PacIINPEHHs Ta30B.

[TpoBeneHne m OOBSICHEHHWE OIBITOB C OINOPOW Ha AJITOPUTM, IPEIBAPHTENIHLHO pPa300paHHBIA C
HeIaroroM 1o 0OHapy KEHHUIO CHJI MOJIEKYJISIPHOTO TIPUTSKEHHSI M OTTAJIKUBAHUSL.

ArperarHsble
COCTOSIHUSA
BemiecTBa (2 4)

ArperaTHbie COCTOSHHSI BELIECTBA: 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 UCIoIb30BaHHEM IIPOCTHIX MO/IeJIeil) OCHOBHBIX pa3IHyHi
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 onbITaMy, JOKAa3bIBAIOIIUMHE, YTO B TBEPIOM 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  OBUIICEHUU.
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 J1a00paTOPHBIX PAOOT U OIBITOB, M3 KOTOPOTO YUUTEINb JIeNaeT BEIOOP 110 CBOEMY YCMOTPEHHIO U ¢ YUETOM CIHCKA SKCIIEPUMEHTAIBHBIX 3aTaHuH,
npeuraraeMsix B pamkax OI'D mo ¢usuke.

35




Tena.
2. U3mepenue
JIBUOKCHUSL.
Dponmainvhvle 1adopamopHsie padomol u
onvimul
1. OnpeneneHue  CKOpPOCTU  PAaBHOMEPHOTO
JBIDKCHUs (IIapUKa B KHUIKOCTH, MOJCITH
AIEKTPUYECKOTO 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 KOAUYEeCMBOM 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
aBTOMOOWIIA, TOYeMyY HEBO3MO)KHO MTHOBEHHO MPEKPATHUTh ABIKCHHE Ha BEJIOCHIIE/IC MIIH CaMOKAaTe
UT. A

Habnromenne u 0a30BBI aHATW3 OIBITOB IIOJ PYKOBOJACTBOM II€AAarora, IEMOHCTPHPYFOLIIX
M3MEHEHHE CKOPOCTH JIBHKEHUS TeJla B pe3ysibTaTe AEMCTBUSI HAa HETO IPYTUX TEI.

Pemenne TUMOBBIX pacy€THHIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOpUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MIEJIaroroM Ha OTpeJielIeHne Macchl Teja, ero 00bEMa 1 INIOTHOCTH.
Habnrogenne u 0a30BBI aHANN3 OIBITOB IO PYKOBOJCTBOM II€Aarora, IEMOHCTPHPYOLIHX
3aBUCUMOCTh U3MEHEHHSI CKOPOCTH TeJla OT €r0 MacChl MPU B3auMOiecTBUU Tel. 3MepeHnue macchl
TeJla pa3InuyHBIMH CIIOCOOaMH.

OmnpeneneHne COBMECTHO C MEIaroroM ITIOTHOCTH Tella B Pe3yJIbTaTe U3MEPEHHsSI €T0 MacChl 1 00BEMA.
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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 NiaHemax
(MC). Bec mena. Heeecomocmob. CrnoxxeHue Cwi,
HaMpPaBJICHHBIX 1o OJHOM MIPSIMOM.
PaBnogeitctBytomas cuin. Cuna mpenus. Tpenue
cKoavoicenus u mpenue noxosi. Tpenue 6 npupoode 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  (medopMmany) TPYKHUHBI OT
TIPUJIOKEHHON CHJIBI.

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

ynpyzocmu  Ha

N3ydeHne cOBMECTHO C MEJaroroM B3aUMOJEHCTBUS KaK IPUIMHBI N3MEHEHHS CKOPOCTH TEJIa HIIH €T0
nehopmanuy.

OnucaHue Ha Ha4YaJbHOM YPOBHE pEalIbHBIX CUTYAIUil B3aMMOAECHUCTBHS TEN C MOMOILBIO MOJIeNell, B
KOTOPBIX BBOAWTCSI OHSTHE U N300pa)kKEHNE CHIIBL.

W3yuenne mox pyKOBOJACTBOM MEAarora CUibl YHOPYTOCTH, 3aBUCHUMOCTH CHJIBI YHOPYTOCTH OT
YAJMHEHUS pe3NHOBOTO ITHYpPa WX MPYXKUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopoi Ha AMJAKTUYECKUI MaTepual o KOHTPOJIEM Ie1arora MpakTUYeCKUX CUTYalUi,
B KOTOPBIX NPOSBIAETCS ACHCTBHE CHIIBI YNPYrocTH (YHPyrocTh Ms4a, KPOCCOBOK, BETOK JepeBa
u 1p.).

AHanu3 ¢ onopoi Ha AMAAKTUYECKHH MaTepHall MojJ KOHTPOJIEM Ie1arora CUTyanuii, CBSI3aHHBIX C
SABJICHUEM TATI'OTCHUS.

ITonumanue c OHOpOﬁ Ha CXEMbl IIpU NOMOLIX T1caarora Op61/ITaJ'H:HOFO JBMOKCHHUA IINIAHET C
HCTIONB30BaHUEM SIBICHUS TATOTEHUS U 3akoHa nHepiy (MC — acTpoHOMUS).

W3mepeHune Beca Tena ¢ MOMOIIBI0 JUHaMoMmeTpa. OOGOCHOBaHHE 3TOr0 crocoba M3MEpeHus Iocie
MIOBTOPEHUSI C TIEITarOTOM.

Habnronenue sBIeHNS HEBECOMOCTH.

HaOmonenue 3a 3KcriepuMEHTAIBHBIM TTOJIydEHHEM NpaBUJIa CIOKEHHS CHJI, HAIPaBJIEHHBIX B/IOJb
oAHOH npsiMoil. OnpeneneHue npyu MOMOLLIY Ie1arora BeJIMYMHbI paBHOACHCTBYIOLIEH CHJT.
W3y4yenne noa pyKoBOJCTBOM IIEJarora CHIbl TPEHHS CKOJIBKEHHS M CHIIBI TPEHHS TIOKOS.
HccnenoBanue ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOICTB TPYILUXCSA MOBEPXHOCTEH.

bazoBblii aHanu3 ¢ onopoi Ha AUAAKTUYECKHH Marepual I0J KOHTPOJIEM Mejarora MpakTHYeCKUuX
CUTYallWi, B KOTOPBIX MPOSIBIISIETCS ISHCTBIE CHIIBI TPEHMS, UCTIONIB3YIOTCS CIIOCOOBI €€ YMEHBIICHHS
WIN yBelW4eHWs (KaTaHWEe Ha JIbDKaX, KOHbKAaX, TOPMOXEHHE aBTOMOOWJI, HCIIOJIb30BaHHE
TIO/IIIMITHUKOB, IIaBaHUE BOAHBIX XKMBOTHBIX U Jip.) (MC — Guosorus).

Pemenne TUNOBBIX pacy€THBIX 3afady B 1—2 AeHCTBUA C OMOPON Ha aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C II€JIar0rOM C UCTIONb30BaHUEM (HOPMYII JUIsl pacy€Ta CHIIbI TSXKECTH, CHIIBI
YIIPYTOCTH, CHIIBI TPEHHUSL.

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

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

Hasnenne. Cnocobwsl ymenvuieHUs 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 MPOSBISETCS 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 TIIyOHHBI.
Tuopocmamuueckuii napadoxc. Coobwarowuecs
cocyowl. ['udpasnuueckie mexanuzmol.

Jemoncmpayuu’®

1. CooOmmarontuecs: CoCyIbl.

2. 'mapaBiauaeckwnii mpecc.

HccnenoBanue ¢ omopol Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOJCTBOM IIEAarora 3aBUCHMOCTH
JABIICHUS KHUIKOCTH OT INTyOHHBI HOTPYKEHHS U INIOTHOCTH KHUIKOCTH.

HaOmonenue n HavanpHOE MIOHMMAaHUE THAPOCTATHYECKOTO Mapajokca Ha OCHOBE 3aKkoHa [lackas.
N3y4yeHne COBMECTHO C MENAroroM COOOIIAIONINXCS COCYIOB.

Pemenne THMOBBIX pacu€THBIX 3a1a4 B 1—2 AeHCTBHUS C OMOPOH HA aNrOPUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C MIEaroroM Ha pacuéT AaBICHUS KUAKOCTH.

Habmonenue 3a 00bsiCHEHNEM IPUHIAIA ICHCTBHS THAPABIMIECKOTO IPECca.

AHanu3 M OOBSCHEHHE C ONOpOH Ha JUIAKTUYECKUH MaTepHan MoJ KOHTPOJIEM Ieaarora
NIPAaKTUYECKUX CUTyalul, JEMOHCTPUPYIOIIUX MIPOSBIICHUE ABICHUS XKUAKOCTU U 3akoHa Ilackais,
HaIpuMep TPOIIECCOB B OpPTraHM3Me MPH TITy00KOBOIHOM HEIpIHUN (MC — OGuoorus).

AtmocdepHoe
napjenue (6 )

ATtMocdepa 3eMan U aTMocepHOe JaBIICHHUE.
IHpuuunsl cywecmeosanusi 6030YuHOU 06010UKU

3emnu. Onvim Toppuuennu. Hszmepenue
ammocgpeprozco oasneHusl. 3asucumocms
ammocgepHozo  OaslieHuss om  GblCOMbl  HAO
yposuem  mops. Ilpuboper  onss  usmepenus
ammocgepHozo 0asneHus.

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(hephl Ha 3eMiie 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 TUMOBBIX pacy€THBIX 3a1a4 B 1—2 AEHCTBHS C OMOPON HA aNrOPUTM, MPEABAPHUTEIHHO
pa3o0paHHBII COBMECTHO C MEAaroroM Ha pacyér aTMoC(epHOTO JTaBICHUS.

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. BeiTankuBaroias (apXxuMe10Ba) Cuia.

3axon Apxumeoa. Ilnasanue men.
Bozodyxonaasanue.

Hemoncmpayuu’

1. 3aBHCHMOCTh  BBITQJIKHBAIOIIEH CHIBI OT

o0béMa TOTPYKEHHOW dYacTH Tella W

IUIOTHOCTH YKUJKOCTH.

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 Tejna B
BOJIe OT 00BEMA MOTPYKEHHOH B KHJIKOCTH
YacTH TeJa.

2. Onpenenenue  BBITAJKUBAIOLIEH  CHJIBL,
JeHcTByIOIEell Ha Teno, MHOrpyKE€HHOE 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 Win
KOHCTPYUPOBaHUE JIOJKU U ONpeJesieHne eé
rpy30M0IbEMHOCTH.

HaGmonenue 3a sKCriepuMeHTaIbHBIM OOHApYKEHUEM JISHCTBUS )KUAKOCTH 1 ra3a Ha IOTrpyXEHHOE B
HUX TeJO.

OmnpeneneHne ¢ OIOPOii Ha TEXHOJIOTHIECKYIO KapTy BBITAIKHBAIONICH CHITBI, JEHCTBYIOMICH Ha TEIO,
MOTPYKEHHOE B KUAKOCTD.

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

HccnenoBanue 1o pyKoBOJICTBOM IIeJjarora 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa OTpYKEHHOM
B XKHUJIKOCTb 4aCTHU TeJIA.

Pemenne THMOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUS ¢ OMOPON HAa aNTOPHUTM, NPEABAPUTEILHO
pa3o0paHHBII COBMECTHO € IIEIar0oroM Ha IPUMEHEHHUE 3aKOHa ApXHUMea M YCIOBHSA TUIaBaHUS TEI.
KoucTpyupoBanue npu NoMoIIM nejarora apeoMeTpa Uikl KOHCTPYUPOBAHHE JIOAKU U ONIPEAETICHUE
€€ 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 pasHogecus pviuaza K
onoky. «3onomoe npasunoy mexanuxu. KIII
IPOCTBIX MEXaHW3MOB. [IpocTbie MeXaHH3MBI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

®dponmansnsie nadbopamophsie padomeol u
onsimul

1. Onpedenenue pabomvl Ccuibl mMpeuus npu

PAaBHOMEPHOM 08UICEHUU mena no

20pU30HMANLHOU NOBEPXHOCIU.

2. Hccnedosanue ycnosuii pagnosecusi pvluaza.

3. Usmepenue KIIJ] naknonHou niockocmu

(31eKmpOHHAsT OeMOHCMpayusl).

HauansHOe MOHMMaHME BBIUTPHIIIA B CHJIE IPOCTBIX MEXaHU3MOB HA MPUMEPE phIUara, MoABHKHOTO
1 HETIOIBI)KHOTO OJIOKOB, HAKIIOHHOH MIOCKOCTH.

HccnenoBaHne COBMECTHO C IIEIarOroM yCJIOBHSI PAaBHOBECHS pbIyara.

OOGHapy>KeHne Mojl pyKOBOACTBOM IEJarora ¢ Onopod Ha AMIAKTUYECKHI Marepuai CBOMCTB HPOCTHIX
MEXaHHM3MOB B Pa3JIMYHBIX HHCTPYMEHTaX U MPHUCIOCOOJICHUX, UCTIONb3YEMbIX B OBITY U TEXHUKE, a
TaKKe B XKUBbIX opranusmax (MC — Guosorus).

HaOmonenue 3a 3KCIIepUMEHTAIBHBIM 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
pa300paHHBII COBMECTHO C NEAroroM Ha NPHUMEHEHHE MPaBHia PABHOBECHS phlYara W Ha pacyér
KII.

Mexanuueckasi
Heprus (4 4)

Mexannueckass sHeprusi. Kunemuueckasa u
nomenyuanvras snepeus. Ilpespawenue 00H020
6U0a MeXamuueckou 3Hepeuu 6 Opyeou. 3aKoH
COXpPaHCHHS YHEPTUU B MEXAHUKE.
@DpoHTAJILHBIE JJa00paTOPHbIE PA0OTHI U
OMBITHI.

1. Nzyuenue 3aKOHa COXpaHEeHHUS
MEXaHHYECKON »JHepruu (DIEKTPOHHAsS
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)

41




Crpoenue
U CBOMCTBA
BeniecTBa (7 4)

OcHogHule nonoicenus MONEKYNAPHO-
KUHEeMUYecKol meopuu Cmpoenus eeujecmsa.
Macca u pasmepvr amomos u monexyn. Onvimeoi,
noomeepoicoaiowue OCHOBHble — NOJIONCEHUs
MONEKYNAPHO-KUHEMUYECKOU meopuu.

Mogemu TBEPIOTO, YKUIAKOTO W Ta3000pa3HOTO
cocTosiHMM  BewiectBa. Kpucmannuueckue u
amopgrvie mena. ObOvscHeHUe CBOUCME 2d308,
acuokocmen U mMEEPOLIX men HA  OCHO8e
NONONCEHULl MOIEKYIAPHO-KUHEMUYECKOU meopuu.
CMaumBaHUe u KanuiiapHvie saenenus. Tennogoe
pacuupenue u cocamue.

HMemoncmpayuu’

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 (v
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 3A6UCUMOCTU

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 ¢ OMOpPOHM Ha alrOpUTM, MPEABAPUTENBHO
pa3o0paHHBIl COBMECTHO C MEJIaroroM I0 OLEHUBAHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYJI B €TUHULIC
00BbEéMa BelecTBa.

ITpencraBnenne mpu MOMOIIM Megarora OPOYHOBCKOTO ABMXKEHUS, SIBICHUS TU(GQy3Un U pasnmuaui
MEXy HIMH Ha OCHOBE ITOJIOKEHHH MONEKYISPHO-KHHETHYECKON TEOPHH CTPOCHUS BELIECTBA.
OOBsicHEHHE TIPY MOMOIIH MIEAarora ¢ OMopoi Ha AWAAKTHYECKUN MaTeprall OCHOBHBIX Pas3iIM4Mi B
CTPOCHHU Ta30B, >KUIKOCTEH M TBEPABIX TeN C HCHOJIB30BAHUEM MOJOXKEHHH MOJIEKYISIPHO-
KHHETHYECKOW TEOPHU CTPOEHUSI BELIECTBA.

IIpoBeneHue nox pyKOBOJCTBOM IIE€AArOra OMNBITOB IO BEIPAIMBAHUIO KPUCTAJUIOB ITIOBAPEHHOMN COJN
WK caxapa.

[TpoBeneHne COBMECTHO C IeAaroroM u 00bSICHEHUE M3 MPEUIOKEHHOTO IIEPEYHsI BHIBOJOB OIIBITOB,
JIEMOHCTPUPYIOIUX KaNWIISIPHBIE SIBICHUS U SIBJICHUE CMauUBaHUsL.

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 € OTIOPOI Ha TEXHOIOTHYECKYIO KapTy MO pyKOBOACTBOM II€Jarora COXpaHeHus 00béMa
TBEPIBIX TEJ, TEKyYECTH KHUIKOCTH (B TOM YHCIIE, Pa3HUIIBI B TEKYUECTH UIS Pa3HBIX JKHIKOCTEH),
JIaBIICHUS Ta3a.

Habmonenue 3a mpoBeieHUEM OIBITOB, AEMOHCTPHPYIOIIUX 3aBUCHMOCTD JIaBJICHHS BO3/IyXa OT €T0
00béMa W HarpeBaHMs WM OXJIAXKACHWSA, W MX OOBSCHEHHE HAa OCHOBE ATOMHO-MOJIEKYJISIPHOTO
yUCHHUSL.

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

Temneparypa. Ceasb  memnepamypsl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACUY,.
Buytpennsis sHeprus. Cnocobvl usmeHeHust
BHYMpeHHell  dHepeuu: — menionepeoaya U
cosepuienue pabomvi. Budei mennonepedauu:
MenIoNpoOOHOCMb, KOHEEKYUS, USTYUEHUE.
KonnuectBo TEIUIOTEL. VnenwHas
TEIUIOEMKOCTh BELIECTBA. [enioo0OMeH 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 ammocgepHrozo oasnenus.
Brascnocme 6o30yxa.

OHeprus  TOIUIMBA.  YJeNbHas — TEIUIOTa
CTOpaHMUsL.

Hpunyunvr pabomsl mennogvix Oguecameinell.
K1l menio8oco
dgucamens. Tennosvle oOgucamenu u 3awuma

oxpyaicarougeti cpedvt (MC).

3akon coxpanenus u npespaujeHust IHePIUU 8
menaogwix npoyeccax (MC).

Htemoncmpayuu’
[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 Tella B pe3yNbTaTe TeIUIONepe1adn 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.

HaOGmoneHue 3a npoBe/ieHHEM OIBITOB, 00CYKAEHHE 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 [MINHAPOM.

OmnpeneneHue Mo TabIHLE yASIbHOH TEMIIOEMKOCTH BEIIECTBA.

Pemenne THNOBBIX pacd€THHIX 3amad B 1—2 AEHCTBHA C OMOPOH Ha aNTOPHUTM, MPEIBapUTEIHHO
pa300paHHBII COBMECTHO C IIEarOrOM, CBSI3aHHBIX C BBIYMCICHHEM KOJIHYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETIOOOMEHE.

AHanu3 mpu TOMOIIM Mejarora CUTyallMd IpPaKTUYECKOTO MCIOJIb30BAaHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HAmpuMep B  MENIX  HHEProcOEpeXeHWs:  TETIOM30JIALUS,
9HEprocOeperaroye KpbIm, TePMOAKKYMYJIISITOPHI U T. 1.

HaOmtoneHue siBieHUH HCIapeHust U KOHACHCALIUH.

Habmonenne 3a nccie10BaHUEM IIPOIIECCca HCIAPEHNUS PA3THIHBIX KHUIKOCTEH.

OOBsiCHEHHNE T10 AITOPUTMY COBMECTHO C IEIaroroM sIBJICHUH UCTIapEeHHs M KOHJICHCAIINN HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHUS.

HaGumonenue n 00bsiCHEHHE TpoLiecca KUIIEHHs, B TOM YHCIIE 3aBUCHMOCTH TEMIIEPATYPhl KUIICHHS OT
JIaBJICHUSI.

OrmpezieneHye 1o TabIKLEe OTHOCUTENILHOM BIIaXKHOCTH BO3-1yXa.

HaGumoenue nporecca riaBieHus KpUCTAIIMYECKOTO BELIECTBa, HAIPUMED, JIbJIa.

CpaBHeHI/Ie o IUJIaHy MHOpHu TMOMOINU Meaarora MNpOHCCCOB IUIABJICHUSA KPUCTAINIMYECKUX TEJI
Y pa3MArYeHus MPU HarpeBaHUM aMOP(HBIX TeEJI.

OmnpezeneHue o TabIuIe yIeIbHONW TeIJIOTHI IUIABICHUS JIbA.

OOBsicHEeHHE TIO0 cXeMe Tociie 00CYKACHUS C IEeAaroroM SIBJICHNH IUIaBJICHNS U KPUCTAJUIN3ANN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.

Pemenne THMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C ONMOPOM Ha alrOpUTM, MPEIBapHTEIHHO
p8,306paHHI)II\/’I COBMECTHO C I€aaroroM, CBA3aHHbIX C BBIYMCIICHUEM KOJIMYECTBA TCIIJIOTHI B ITPOLIECCax
TCIUIONICPEAYU MIPH IJIaBJICHUN U KPUCTAJUIM3AIUH, UCTIAPEHUU 1 KOHJCHCAIIUH.

AHanu3 Mpu TOMOIIH Tearora ¢ Omopol Ha JUAAKTHUECKHA MaTepUaNl CHTYaIMi MPaKTHYECKOTO
MIPUMEHCHUA SIBIICHUM TUIABJIICHUS | KpUCTaJllIn3allu, HANPUMEP, IMOJYYECHUE CBECPXYHUCTHIX
MaTepuaoB, COJIEBast TPEJIKa U Jp.

AHanu3 1py IMOMOIIM Teiarora paboThl U 00bsSCHEHNE PUHIUIIA ICHCTBUS TETJIOBOTO JIBUTATEIS.
BerunicieHne KOIMYeCTBa TEIUIOTH, BBIACISIOIIETOCS MPU CTOPAaHUN Pa3lWYHBIX BUAOB TOIUINBA, U
KII/ nBuraremns.
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2. HccrnenoBanne SBICHHUS TEIJIOOOMEHA MPH
CMELIMBaHUM XOJIOJHOM U TOpsiuE BOJBI.

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 dIEKTPHYECKIX
3apsnoB. B3aumojelcTBHe 3apsDKEHHBIX — TEl.
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. TIpOBOTHUKH U JTUIIICKTPHUKH.
3aKOH COXPaHEHHSI AIEKTPUUECKOTo 3apsijia.

Jemoncmpauuu®

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 MO AJIEKTPHU3ALNH TN MIPH COMIPUKOCHOBEHUH W MHIYKITHEH.
Habnronenue u 00BbsICHEHUE C ONIOPOM 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 1 00BbsCHEHNE C OTTOPON HA TEXHOJIOTUIECKYIO KapTy OIBITOB, HILTIOCTPHUPYIOIINX 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsia.

HabmroneHne ombITOB 110 MOACTHPOBAHUIO CHIIOBBIX JIMHUH IEKTPHUIECKOTO TOJIS.

HccnenoBanue moa pykoBOJICTBOM Iefarora JNEHCTBUSI AJIEKTPUYECKOrO IOJS Ha MPOBOJHUKU U
JUBJIEKTPUKH
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IMocTossHHBIIH
3JIEKTPUYECKHU I
ToK (17 4)

DnexTpudeckuil Tok. Yenosusa cyuwecmeosanus
anekmpuyecko2o moka. VICTOUHUKUA MOCTOSIHHOTO
ToKa. JIeHCTBUS SIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). ODIeKmpuuecKuti mox
8 HCUOKOCMAX U 2A3aX.

PaGota W MOIIHOCTP DJEKTPUYECKOTO TOKA.
3axon [icoyna—Jlenya. DnekmpuyecKkue yenu u
nompebumenu 31eKmpudeckoli 3Hepeuu 6 Ovimy.
Onextpuueckas uenb. Cuiia Toka. DJIEKTPUIECKOoe
HanpspkeHHe.  CONpOTHBICHHWE  MPOBOIHUKA.
Yoenvroe conpomuenenue gewgecmea. 3akon Oma

qna  ydactka unenu. [locnmemoBarenbHoe UM
HapasuiesIbHoe COEIMHEHHE MIPOBOTHUKOB.
Kopomxoe 3amvikanue.

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 npoeoduwca
onm ezo szquz, nﬂowadu nonepedHoco cedernust

HaOmonenue pa3nuyHbIX 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 M OOBSICHEHHE NPU IMOMOIIY YYHTENS OIBITOB, JAEMOHCTPHPYIOLIMX 3aBUCHMOCTh
9JIEKTPUYECKOTO COIPOTHBIICHUS NPOBOAHHMKA OT €ro JUIMHBL, IUIOIANH IOINEePEeYHOro CEYCHUS U
MarepHana.

HaOnronenue 3a JeMOHCTpalMed HCCIIEOBAHMS 3aBHCHMOCTH CHJIBI TOKA, HMPOTEKAIOIIETO Yepes3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U HANIPSDKEHUS Ha PE3UCTOPE.

ba3oBele npencTaBiIeHUs O MPaBUIaX CIOKEHHS HANPSKEHWH NPU MOCIIeIOBATEIbHOM COCIHHEHHH
JIBYX PE3UCTOPOB.

bazoBble npeacTaBIeHUS O MPaBUIIaX IS CHIIBI TOKA MPY MapajieIbHOM COSIMHEHUH PE3UCTOPOB.
Habmonenue neMoOHCTpaliy Mejarora O CUTyalusix HOCJIEA0BaTEILHOTO U MapajljieIbHOTO
COCMHEHUS IPOBOJAHUKOB B IOMAITHUX JJICKTPHUECKHUX CETSIX.

Pemrenne TUMOBBIX pacu€THBIX 3aia4 B 1—2 NelCTBHS C ONMOPOM Ha alroOpuTM, MpEIBapUTEILHO
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.
Habnronienue 3a uccieioBaHUEM 3aBUCUMOCTH CHIIBI TOKA Yepes3 JIaMIIOUKy OT HalpshKeHHs Ha HEH.
OmnpezeneHue ¢ OOPOi Ha TEXHOJIOTHYECKYIO KapTy 1oj pykoBojcTBoM neparora KI1/I Harpesatens.
HaGnronenue 3a uccieoBaHueM IpeoOpa3oBaHUs SHEPTUH IIPH MOIbEME I'Py3a SJIEKTPOABUTATENICM.
OO0BsACHEHHE [IOCIIE PACCYKICHUS C IEJarorOM U COCTABJICHUE [UIaHA-KOHCIIEKTa YCTPOHCTBA U
TIPUHIIUIA JIEHCTBUS TOMAIIIHUX dJIEKTPOHATPEBATENBHBIX TPUOOPOB.

OOBsACHEHHE MOCIIE PACCYKICHUS C NIEaroroM M COCTaBJIeHNE IJIaHa-KOHCIIEKTa IPUYUH KOPOTKOTO
3aMbIKaHHWA U IPUHOWIIA I[eﬁCTBHﬂ TNIABKUX Hpe}IOXpaHI/ITeHeﬁ.

PemeHue THIMOBBIX pacu€THBIX 3a1a4 B 1—2 JEHCTBHA C OMOPOM Ha alropHTM, MPEABAPUTEIHHO
Ppa300paHHBIil COBMECTHO C TIEIAroroM ¢ UCMOJIb30BaHueM 3aKoHa J[xoyns—IIeHna.

HabntoneHue BOZHUKHOBEHUSI DIICKTPUYECKOIO TOKA B KUAKOCTH.
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u mamepuaina.

dlposepra npasuna crodicenus HanpsiceHull npu
noc1e008amenbHOM coeouHenuu 08yx
Pe3UCmopos.

Ilposepxa npasuna 0Ona cunvl mMoxka  npu
NapanienbHOM cOeOUHeHUU Pe3UCopos.

.Ompenerrenrie  pabOTBI  AIEKTPUIECKOTO  TOKa,
HAYIIETO Yepe3 pe3nucTop.

0. OmpeneneHre MOLTHOCTH IEKTPUUECKOTO TOKA,
BBIICJISIEMOI Ha PE3UCTOPE.

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

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 snexkmpoosueamernetl 6
MEeXHUYECKUX YCMPOUCMEax U Ha mpancnopme.
HMemoncmpayuu’
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  MarHMTHOTO  TONS  TOCTOSHHBIX

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

JMccnenoBanue neiicTBUA 31EKTPUYECKOTO TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OnBITBI, NEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI

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

J3yuenue OeUCTBUS MarHUTHOrO IO HA
MIPOBOJIHUK C TOKOM.

Koucmpyuposanue  u  usyuenue  pabomuvl
INEKMpPOOsU2amess.

JM3mepenue KITQ 3JIEKTPOABUraTENbHON
YCTAHOBKH.

HUccrienoBanue mo pyKOBOACTBOM IEarora MarHUTHOTO B3aUMOACHUCTBHS MOCTOSTHHBIX MarHUTOB.
Wzydenue ¢ omopoi Ha TEXHOIOTUIECKYIO KapTy O] PYKOBOJICTBOM IeIarora MarHUTHOTO TIOJIS
MTOCTOSTHHBIX MarHUTOB TIPH UX OOBEIMHEHUH U Pa3ICIICHIH.

HabmroneHue 3a mpoBeIcHIEM OIBITOB M0 BU3YaTU3AIMH TIO0JIS TIOCTOSHHBIX MarHUTOB.

I/IsyquI/Ie IIOJI PyYKOBOACTBOM II€Jiarora ABJICHUA HaMarHU4MBaHUA BEIICCTBA.

HccrenoBanre COBMECTHO C MEAAaroroM ACHCTBHA AIEKTPUUECKOr0 TOKa Ha MAaTHUTHYIO CTPEIIKY.
Habnronenue 3a mMpoBeIEHHEM OITBITOB, AEMOHCTPHUPYIOIINX 3aBHCHUMOCTH CHJIBI B3aUMOJCHCTBUS
KaTyYIIKU C TOKOM U MarHura OT CWJIbI 1 HalIPaBJICHUA TOKA B KaTYIIIKEC.

AHanm3 TpU MMOMOINHM TEAarora CUTyaluid MPaKTHYECKOr0 NMPHUMEHEHHs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOMCTBAX, IPOMBIIUIEHHOCTH, MEANIINHE).

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

N3yyenue ¢ onopoit Ha TUAAKTUUECKUI MaTepHal IeUCTBUS 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
(44)

Onvimoi Dapaoes. Henenue
anekmpomazhumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noxyyeHus
9NeKMpuYecKol SHepeuy. DIEKTPOCTAHIMHA Ha
BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTHU.
Jemoncmpayuu’®
1. ViccnenoBanue SIBIICHUS DJIEKTPOMArHATHOM
MHAYKITAHL.

2. Ombrter apages.

3. 3aBHCUMOCTh HAIpaBICHUS HHIYKIHOHHOTO
TOKa OT YCIIOBHI €r0 BOZHUKHOBEHUSI.

4. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Dponmanvhvle 1adopamopHsie padomeol u
onvimbol.

1. OmnplITBl 1O  WCCICIOBAHUIO  SIBICHHS
3JIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHNE
W3MCHCHWH 3HA4YCHWsS W  HANpaBJICHUA
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. OTHOCHUTENBHOCTB
MEXaHWIECKOTO  IBWKCHUS.  PaBHOMepHOE
NpsIMOJIMHENHOE JBIWXKEHUE. Hepaenomeprnoe
npamonuHelinoe  osudcenue.  CpemHsas u
MCHOBEHHAS. cKopocmy mena npu
HepPasHOMEPHOM OBUIICEHUU.

Yckopenue. Pasnoycxopennoe
npAMONuUHelHoe ogudicenue. CBoboHOE

nagenue. Onvimot I anunes.
Pasnomepnoe osudicenue no oxkpyscHocmu.
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  CKOPOCTM U YCKOPEHHS
MIPSAMOJIUHEHHOTO JIBUYKCHHS.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmonenne JIBUKEHUS Tea o
OKPY>KHOCTH.

6. HaOmroneHre  MEXaHMYECKHX  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.

AHasm3 ¢ OMOIIBIO iefiarora Texcra ['anuest 00 OTHOCHTEIBHOCTH JBIKCHUS; BBITIOJTHEHUE 3aaHUi
IO TEKCTY (CMBICIIOBOE UTCHHE).

[Mpocreiinme BeIUUCICHUS 110 00pasily cpeHel CKOPOCTH CKOJIBKEHUs OpYyCKa WIHM ABHKEHHUs [IapruKa
10 HAKJIOHHOH MIOCKOCTH.

Ananu3 u 00CYX/JICHHE C ONIOPOIl Ha TEXHOJIOTMYECKYIO KapTy IO/ PYKOBOJCTBOM II€[arora Crioco0oB
NpUOIMKEHHOTO ONPE/IeNICHNUs MTHOBEHHON CKOPOCTH.

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

OrnpenenieHre COBMECTHO C TEJaroroM MyTH, MPOMICHHOIO 3a JaHHBIM MPOMEKYTOK BPEMEHH, W
CKOPOCTH TeJa 1o rpaduKy 3aBUCUMOCTH MTyTH PABHOMEPHOTO JIBU)KEHHS OT BPEMEHHU.
HauanpHple mpeAcTaBieHHE O NOPUHLIUNAX JCHCTBHS OPUOOPOB, H3MEPSIOLIMX
(cttmmomeTpoB).

[Mpocreiiiye BhIYUCICHHS O 00pa3iy MyTH W CKOPOCTH MPH PABHOYCKOPEHHOM MPSIMOIMHEHHOM
JIBIDKEHUH Tella.

OmnpeneneHre COBMECTHO C T€aroroM NpONAEHHOTO IYTH M YCKOPEHUs JABMIKEHHS Teja 10 rpaduky
3aBUCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHEWHOTO JIBH)KEHHUS TeJla OT BPEMEHH.
OmnpeneneHne ¢ MOMOIIBIO NIeJarora yCKOPeHusl 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 PAaBHOMEPHOT'O IBIDKCHUS 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 KHHEMaTHYECKHX XapaKTePUCTHK
MEXaHMYECKOTO JIBUKEHHS Pa3IMYHBIX BUIOB.

Pacrnio3zHaBanue u npuOIMmKEHHOE OMMCaHKUEe MO 00pasily mocie 00CYKICHHUS C MeIaroroM pasindHbIX
BHJIOB MEXaHMYECKOTO ABHMKCHUS B MPUPOJE U TEXHUKe (HA MpuMepax CBOOOJHO MaJaroIIUX Ted,
JIBHDKCHUSI JKUBOTHBIX, HEOSCHBIX T€JI, TPAHCIOPTHBIX CPEJCTB U JP.).

KU3HCHHBIX cmyaunﬁ, B KOTOPBIX IMPOSABJIACTCA

CKOpOCTh
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HAKJIOHHOH IJIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH IMYTH  OT
BPEMEHH [TPU PABHOYCKOPEHHOM JIBUKEHUN
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. Tpertuit 3akon Herotona. Ilpunyun
cynepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUnNa mpenusi CKOJIbHCEHUSA, CULA MPEeHUsl NOKOs,
opyaue 6U0bl MmpeHus.

Cuna TsDKECTH ¥ 3aKOH  BCEMHPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO TAACHUS.
Jeuoicenue naamem gokpye Coanya (MC).
Ilepsas kocmuueckaa ckopocms. Hegecomocmo
U nepezpysKu.

PaBHoBecue MaTepUaIbHOI TOYKHU.
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena ¢  3AKPeniéHHOU  OCblO
epaujeruss. MOMEHT CUIBL. Llenmp msascecmu.

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 TPEHHUSI

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 1Mo CXE€M€ IOCIE PacCyKIEHHUs € INEeAaroroM Tekcra l'amwiies ¢ ONHMCAaHUEM MBICIEHHOIO
9KCIIEpPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPLUH; BBHINOJHEHUE 3aJaHuil 10 TEKCTY (CMBICIOBOE
YTEHHE).

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 C OMOpPON Ha alNTOPHUTM, HPEIBAPUTEIHHO
pa3o0paHHBIi COBMECTHO C IENAroroM € MCIOJb30BaHHEM BTOPOro 3akoHa HplOTOHa W mpaBmiia
CJIO’KEHHSI CHIL.

OmnpeneneHyre COBMECTHO € NI€JaroroM *KECTKOCTHU MIPYKHUHBL.

AHanu3 cutyanuii ¢ Omopoil Ha TEXHOJOTHUYECKYI0 KapTy IMOJ PYKOBOJACTBOM I€Aarora, B KOTOPBIX
HabromatoTCs ynpyrue aedopMaryi, 1 uX 00bICHEHHE C HCIOJIB30BaHNEM 3aKoHa [yka.

Pemenne THUTIOBBIX pacuéTHBIX 3amad B 1—2 JCWCTBHSI C OMOPOH Ha aNTOPHUTM, TPEIBAPUTEIHLHO
pa3o0paHHBIN COBMECTHO C TIEarOTOM C HCIIONIb30BaHHEM 3akoHa ['yka.

HccnenoBanue npy NOMOUIY NEJArora 3aBUCUMOCTHU CHIIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMaIbHOI'O
nasneHnst. CoBMecTHOE 00CYXKIEHHE Pe3yIbTaTOB UCCIIEIOBAHMS.

OmnpeneneHne oA KOHTPOJIEM eIarora ¢ oIopoii Ha KOHCIIEKT K03 QUIHEeHTa TPSHUS CKOTIBKEHHS.
M3mepenue ¢ moMoILbIO NEAarora Cuilbl TPEHUS OKOS.

Pewenne THUNOBBIX pacu€THBIX 3a7ady B 1—2 paelcTBHA C ONOPOM Ha aJrOPUTM, HPEIBAPUTEILHO
pa3o0paHHBIil COBMECTHO C I€/Iar0roM C UCIIOIb30BaHHEM (POPMYIIBI IUIsl CHITBI TPEHHUS CKOJIBKEHHS.
AHanmu3 1Mo cxeMe Iocjie PacCyXAEHHUs Ienarora o IBIDKEHHM Tel TOJNBKO IOJ JIeHCTBUEM CHIIBI
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3. OnpeneneHue KECTKOCTU TPy KUHBI.

TSDKECTH — cBOOOHOTO TaJICHHUS.
OOBsicCHEHHE TIO/1 PYKOBOJICTBOM II€/Iarora HE3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO MaJIeHHs OT MACCHI
Terna.

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

AHanu3 ¢ omopod Ha MUOAKTHYECKUIl Marepuall IBMXKCHUS HEOSCHBIX Ted HOJ ACHCTBUEM CHIIBI
TATOTEHHS (C MCIOIb30BaHUEM JIOTIOIHUTEIHBIX HICTOYHUKOB HH()OPMAIIIH).

Pewienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AeWCTBUS C ONOPOIl Ha aIrOpUTM, NpEABAPUTEIBHO
pa300paHHBII COBMECTHO C MEAroroM C UCIIOJIb30BAHMEM 3aKOHA BCEMHUPHOTO TSATOTEHHS U (OPMYIIBI
JUTSL pacdéTa CHITBI TSKECTH.

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

AHanu3 ¢ MOMOIIBIO TIEAArora yCJIOBH BOSHUKHOBEHHSI HEBECOMOCTH U TIEPErPY3KH.

Pemenne THIOBBIX pacuéTHBIX 3amad B |—2 nmeHcTBUS C ONOPOH Ha auroOpUTM, NPEIBapUTEIBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha OTpEJICNICHNE Beca Tella B Pa3INYHBIX yCIOBHAX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJCTBOM IleJjarora CHj, JeHCTBYIOIIMX Ha
TEJIO, TIOKOAIIEECs Ha OTIopeE.

Omnpenenenne ¢ MOMOIIBIO eJarora MeHTpa TSHKECTH PAa3IMYHbIX Tell.
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3aKoHBI
COXpaHeHHS
(10 u)

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

Mexanunueckast pabora u MomHocTs. Pabora
CUII TSDKeCTH, ynpyeocmu, mpenus. Ceia3b
onepeuu u pabomul. lloTeHIMANbHAS YHEPTUSA
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
nmogpéMe  Tpy3a € HCIIOJIB30BaHHEM
HETOJBIDKHOTO U TIO/IBIYKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHA COXpaHEHMS YHEPTUU.

OHEprun npu

(9,

HaOmonenue u o0CyxIeHHE ¢ TOMOIIBIO MIEIarora ONbITOB, IEMOHCTPUPYIONINX Hepenady UMITyJIbca
IIPU B3aUMOAEHCTBUHU TeEJ, 3aKOH COXPAaHEHHUs HMITyJIbca NPH aOCONIOTHO YNPYTOM M HEYNPYroM
B3aMMOJIEHICTBHH TEII.

HaOmonenue neMOHCTpalMy Tearora CUTyaluid B OKpy»Karollel )XKU3HH 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 COXPaHEHHMs HMITyJbCa U1 pacuéTa pe3ysibTaToB
B3aUMOAEHCTBUSL Ten (Ha TpUMeEpax HEYNpYyroro B3aHMMOJCHCTBHSA, YIPYroro IIEHTPAIBHOTO
B3aUMO-JECHCTBHA IBYX OAMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX HEMO-BHUKHO).

Pemenne TUNOBBIX pacu€THBIX 3a1ad B 2—3 JAEUCTBUSA C OMOPOM HA ajrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEJIaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHne ¢ Onopol Ha AUAAKTUUECKUH MaTepHrai padOoThl CHIIBI YIPYTOCTH NPH MOAbEME rpy3a
C MCIOJIb30BaHUEM 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 MO0 ATHMHE TOPMO3HOIO IIyTH.
HaOmonenue 3a 9KCIEpUMEHTAIBHBIM CPABHECHNEM HM3MEHEHHSI MOTCHIMAIBHON M KHHETHIECKOH
SHEPrui Tejaa Npy ABMKEHUH 110 HAKIIOHHOW MJIOCKOCTH.

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 KoJeOaHuii  Ten  IIOX
IEWCTBHEM  CHJBI 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. OmBITEL, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh

neprosa KoeOaHui MPY>KAHHOTO
MasTHAKa OT MacChl Tpy3a WU XECTKOCTH
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 IpyskuHe. OnpeeneHne o aropuTMy
4acTOThI KoneOaHUH MaTeMaTUYECKOTO U MPYKUHHOI'O MasiTHUKOB.

Habmonenue 1 00bACHEHUE C TOMOIIBIO MEAT0Ta SIBICHNS PE30HAHCA.

HccnenoBanue ¢ omopodl Ha ajuropuTM, NpPEABapUTEIbHO Pa300paHHBIH COBMECTHO C MEIarorom,
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 IIE/Iarora ONbITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTb
Heprosa KoneOaHui NPYKMHHOTO MasTHUKA OT MacChl TPy3a 1 KECTKOCTH NPy KHHBL.

[TpumeHeHne ¢ TOMOIIBIO TTEarora MaTeMaTHIECKOro U MPY>KHHHOTO MasTHUKOB B Ka4eCTBE MOZETICH
IS OTIMCAHUS KOJIEOaHUH B OKPY’KArOIIEM MHPE.

Pemenne THMOBBIX pacyETHRIX 3agad B |—2 Ie#cTBUS ¢ OMOPOH HA alrOpPUTM, IMPEIBAPHUTEIHHO
pa300paHHBIN COBMECTHO C MEIaroroM, CBSI3aHHBIX C BBIYMCICHHUEM MM OIIEHKON YacTOTHI (TIeprosa)
KoJieOaHuH
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Mexanuueckue
BOJIHBI. 3BYK
@8

Mexanuueckue BOJIHBI. CaoiicTBa
MeXaHHIECKUX BOJTH. Ilpooonvrole u
nonepeutvie 80IHbL. [IUHA B0IHLL U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbI 8
meépoom meie, celicmuyeckue 6oHvl (MC).

3ByK. I pomxocme 36yka u @vlicoma MOHA.
Ompaoicenue 36yka. Ungpaszeyk u ynompasseyx.

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 IE€AaroroM pacripoCTPaHEHUs] MPOJOJIBHBIX M IONEPeYHbIX BOJH (HA
MOJIENIN) U OOHAPYKCHUE aHAJIOTHYHBIX BUIOB BOJH B MPUPO/IC (3BYK, BOJSHBIC BOJHEI).

Beruucnienue B 1—2 [elCTBHS ¢ OMOPO HA alrOPUTM, MPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
MEIaroroM JUTHHBI BOJIHBI X CKOPOCTH PAcIPOCTPAHCHHUS 3BYKOBBIX BOJIH.

Habmofenue 3a 9KCHEPUMEHTANBHBIM OMpEACICHHEM TPAHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HabnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHUCIIE C UCTIOIB30BAHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

HaGmonenue 1 00bsCHEHUE C TOMOLIBIO [1E1arora SBJICHUS aKyCTHYECKOTO Pe30-HaHCca.

UreHne COBMECTHO C TI€JJaroroM OPHTHHAIBHOTO TEKCTa, HOCBSIMEHHOTO HUCIIOJIB30BaHHIO 3ByKa (MK
YIbTPa3ByKa) B TEXHHUKE (IXOJIOKALHS, YIBTPA3ByK B MEIUIIMHE 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
INEKMPOMASHUMHBIX  80NH.  Mcnonvzosarnue
INEKMPOMASHUINHBIX BOJIH 0151 COMOBOU CEA3U.

DneKTpoMarHuTHas npupoja CBETa.
CxopocTb cBeTa. BoHOBBIE CBOMCTBaA CBETA.

HMemoncmpayuu’

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.

Habmnronenue 3a SKCriepUMEHTATBHBIM W3yUE€HHEM CBOWCTB JIEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIIEI0 MOOMIFHOTO TeNe(OoHa).

AHanu3 ¢ IOMOUIbIO MEelarora pEHTTEeHOBCKUX CHUMKOB Y€JIOBEYECKOI'O OpraHu3Ma.

AHaIM3 COBMECTHO C ME€JaroroM TEKCTOB, ONMUCHIBAIOLINX POSBICHUS 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)

JIyueBasg mopenp cBera. McTouHukH cBerta.
Ipsmonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynsr. OTpakeHHE CBETA.
ITnockoe 3epkano. 3axon ompasicenus ceéema.
IIpenomienue cBeTa. 3aKOH MPEIOMICHUS
cBeta. [lonHoe euymperHee ompasiceHue ceema.
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 MOJCITHUPOBAHHE TOCTE PACCY)KICHHS C MEJaroroM IO CXeMe CONHEYHOTO M JYHHOTO
3aTMEHUH.

HccnenoBaHue ¢ onopoii Ha TEXHOJIOIMUECKYIO KapTy MO/ pyKOBOJCTBOM I€arora 3aBUCUMOCTH yTIiia
OTpa)KEHHsI CBETOBOTO JIy4a OT yIJla MaJeHusl.

Wzydenne ¢ moMOMIbIO TIe1arora CBOUCTB H300pakeHHs B TNTIOCKOM 3epKajie.

Habnronenue u 00bSICHEHHE COBMECTHO C IEJ]ar0roM OTIBITOB IO MOJYYCHUIO H300paKCHU B BOTHYTOM
1 BBIYKJIOM 3epkajiax. HaOmronenre u 00bsCHEHHE TOCIIE PACCyKIACHUS C MEaroroM 1Mo CXeMe OIBITOB
110 MPEJIOMJIEHUIO CBETa Ha TPaHULE Pa3jiW4HbIX CPEl, B TOM YHUCIIE OIBITOB C MOJHBIM BHYTPEHHUM
OTPaXKCHUEM.

UccnenoBanue moa pyKOBOJICTBOM IMEAarora 3aBUCMMOCTH YIJIa MPENOMIIEHHS OT YIJia MaJeHUs
CBETOBOIO JIyya Ha IPaHUIE «BO3IYyX—CTEKIION.

Pacno3HaBaHue ¢ MOMOIIBIO MEAarora SBJICHUN OTpakKeHUs M MPEJIOMIICHHS CBETa B IOBCEIHEBHOM
KI3HA. AHAIN3 B 00BSICHEHHE COBMECTHO C ITEAaroroM SIBIICHUS ONITHYECKOTO MHUpaKa.

Pemenne TUNOBBIX pacuéTHBIX 3a1ad B |—2 AeWCTBUA C OMOPO HAa ajJrOpUTM, MPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C IEaroroM C UCTIOIb30BaHIUEM 3aKOHOB OTPaXCHHUS U MIPEJIOMIICHHUS CBETa.

JInH3bl
U ONTHYeCKHe
npudopsl (6 1)

JInnsza. Xox mydeit B nun3ze. Onmuueckas

cucmema  omoannapama, MUKpOCKOna —u
meneckona (MC). [Inaz kax onmuueckas
cucmema. bnusopykocme u 0anbHo30pKOCHb.
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,

[MoxydeHne o KOHTPOJIEM Melarora N300pakeHUH ¢ IMOMOIIIBIO COOMPAIOIIEH U pacCcenBalOIIEH JINH3.
OmnpeenieHne ¢ Oopoi Ha arOpUTM pa3pabOTaHHOT'O COBMECTHO C I1e1aroroM (poKyCcHOTO pacCTOSIHUS
1 ONTUYECKOHN CHIIBI COOMPAIOIIEH JIMH3BI.

AHann3 COBMECTHO C IIEIaroroM YCTPOICTBA U IPUHIINIA ASHCTBUS HEKOTOPBIX ONTHYECKUX TPHOOPOB:
¢oroanmnapara, MUKpockona, Teieckona (MC — Ouoorusi, acTpoHOMH).

AHanu3 ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy IO/l PYKOBOJCTBOM IeJlarora siBJIeHHH OJM30pyKOCTH
JaIbHO30PKOCTH, pUHIKNA AeHcTBUS 0ukoB (MC — Ouosorus).
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onvimol.
1. [Tonyuenne wn300pakeHUH C TOMOILBIO
coOUparoIIe JIUH3BL.
2. OmpenencHue (OKYCHOTO PACCTOSHUS H
OTITHYECKOM CHITBI COOMPAFOTIIEH JIMH3BI (ITH
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 Pa3jIoXKEHHIO Oeoro 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 ninaHeTapHast MOJIENb
aroma. Mopnens aroma bopa. Hcnyckanue u
noenowenue  ceema  amomom.  Keanmuoi.
Jluneiuamoie cnekmpeoi.

O0cyxIeHre ¢ TOMOIIBIO TIeJ[arora eix onbIToB Pesepdopaa o uccie0BaHnIo aTOMOB, BBIABHIKEHHE
THIIOTE3 O BO3MOJKHBIX pe3yJbTaTaX OIBITOB B 3aBUCUMOCTH OT IPEIOIaraéMoro CTpOEHUsI aTOMOB,
(hopMyIHpOBaHKE BHIBOJOB M3 PE3YJILTATOB OIBITOB.

OOcyx/eHre ¢ ONOpOH Ha TEXHOJIOTHYECKYIO KapTy I0Jl PYKOBOJCTBOM IeJarora IpOTHBOPEUMit
IUTAaHETapHOM MOJICNI aTOMa M OCHOBaHMH JUTA THIIOTE3bI bopa 0 cTanmoHapHEIX OpOUTaxX 3JIEKTPOHOB.
HaOmionenne COBMECTHO C MENAroroM CIUIOMIHBIX M JHHEHYATBIX CHEKTPOB M3ITyYEHHS Pa3IMIHBIX
BemecTB. OOBSICHEHHE C OMTOPOH Ha AMAAKTUYECKHH MaTeprall TMHEHIaThIX CIIEKTPOB U3ITyUCHHS.

Crpoenue
aTOMHOTO siApa
(6 )

PannoaktuBHOCTB. Anvgpa-, bema- u eamma-
usnyuenus.  CTpoeHME  aTOMHOTO  spa.
Hyxnonnas mooens amomnoeo saopa. Hzomonoi.
Paouoaxmusnvie npespaujerus. Iepuoo
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 sjiep Mo 3aJaHHBIM MAacCOBBIM M 3apsJOBBIM YHCJIaM M II0 IOJIOXKEHHIO B IEPHOMYECKOI
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoit Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJCTBOM I€arora M3MEHEHHUs COCTaBa spa
¥ €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 cniowHvlx u JUHEUYAmblx

CHEeKMPO8 U3NYYEHUSL.
2. UccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUI

HaGmonenue 3a nemMoHcTpanueid paboTsl U3MEPEHUs PaJHalliOHHOro ()OHa C MOMOLIBIO JT03UMETpa,
OIIEHKAa €r0 HHTEHCHUBHOCTHU.

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

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

YacTHIBI 1O TOPMO3HOMY myTH (IO
¢dororpadusm) (i SIEeKTPOHHAsI
JIEMOHCTpAITHS).
SnepHbie SnepHble peakuuu. 3aKoHBl coxpaHeHHs | PerieHue THNOBBIX pacu4€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 adep. Mcmounuxu
anepeuu Connya u 36€30 (MC).

Snepnas SHEpPreTHKa. Leticmeus
DPAOUOAKMUBHBIX — UZIVYEHULl  HA  Jfcuble
opeanusmol (MC).

JHemoncmpavuu
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).

pa300paHHbIl COBMECTHO C TIEJIaTOTOM C UCIIOIb30BAaHHEM 3aKOHOB COXPAHEHUS MACCOBBIX U 3aPSIOBBIX
YKce] Ha OMpECNICHHE PEe3yJbTATOB SACPHBIX PEaKIIMA; aHAIU3 BO3MOKHOCTH WJIM HEBO3MOXKHOCTH
SIIEPHOM pPeaKIlvu.

O11eHKa ¢ TIOMOIIBIO [1e/1arora SHEPTUH CBSI3M sJep ¢ KUCHoJb30BaHueM (hopmylibl DitHInTeiiHA.
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 Tietarora yaeOHBIX 3aJaHn, TPEOYIOMINX JeMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEePU3YIOUINX €CTECTBEHHOHAYYHYIO IPaMOTHOCTh: NPUMEHEHMS IOJIYYEHHBIX 3HAHUN IS
HAyYHOTO OOBSICHEHHS (PM3MUCCKUX SBICHUN B OKpYXKaloIleld NpUpoAe W NMOBCEAHEBHOM JKU3HH, a
TaKkXKe BBIIBICHUS (U3NUECKHX OCHOB pPAJa COBPEMEHHBIX TEXHOJOTHIA;, MPUMEHEHHS OCBOSHHBIX
SKCIEPUMEHTANBHBIX YMEHHUH IS MCCIeNOBaHUS (QU3NIECKUX SBICHUH, B TOM YUCIE IS MPOBEPKH
TUIIOTE3 U BBISBJICHHS 3aKOHOMEPHOCTEH.

Pemienne THUMOBBIX pacy€THBIX 3a7ad B 1—2 AelCTBUSA C OMOPOW HA alTOPUTM, MpeABapUTEIHHO
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IpH U3YYCHUH
BCEro Kypca
¢buznku

obnactu nmepeaaun HHOOPMAIINU, YHEPTETHKE,
TpaHcmopTe

pa300paHHBIIl COBMECTHO C IEArOroM, B TOM YHCIE HPEATIONATAIONINX HCIOIB30BAHNE (PI3HIECKON
MOJIENI ¥ OCHOBAHHBIX Ha COJIEPKAHNH PA3IMYHBIX Pa3/IeoB Kypca (QHU3NKH.
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