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I[TOACHUTEJIbHAS 3AIIMCKA

[Tpumepnas pabodas mporpamma 1o ¢Gu3MKe sl O0YyJAOIIMXCS C 3aEePIKKOM
ncuxuueckoro pazpurtus (nainee — 311P) Ha ypoBHE OCHOBHOTO 0011IeTO 00pa30BaHUS
MOArOTOBIIEHa Ha ocHOBe denepanbHOr0 TOCYAAPCTBEHHOrO 00pa30BATEIBLHOIO
cTaHAapTa OCHOBHOTO obmiero oopa3osanus (I[Ipukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Neo 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTUIIMU Poccuiickoii
®eneparnuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), [IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3zoBaHusi OOyYaroIIMXCsl € 3aJCPKKOW MCUXUYECKOro pa3BUTHA (0100peHHOMN
pemenreM ®YMO no obmiemy oOpazoBanuto (mpotokosn ot 18 mapta 2022 r. Ne 1/22))
(manee — AOOII OOO 3I1P), ITpumepHo# pabouelt mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanust mo mnpenMery «®Pusuka», Konuenmuu mnpenogaBaHusi y4eOHOTO
npeamera «dusrka» B 00pa3zoBaTelbHBIX OpraHusamnusx Poccuiickoit denepanuu,
peanu3yrouMx OCHOBHbIE oOmeoOpa3zoBarenbHble  nporpammsel, [IpumMepHoit
MpOTpaMMbl BOCIHMTAHUS, C YYETOM PACIPENEICHHBIX MO KJlaccaM MPOBEPSIEMbIX
TpeOOBaHMI K pe3ybTaTaM OCBOEHUSI AJTaITUPOBAHHON OCHOBHOW 00pa30BaTEIbHOM
MporpaMMbl  OCHOBHOTO 00IIero oOpa3oBaHus OOYyYalomMXCsl C  3aJIep>KKOM
MICUXWYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Ousuka

VY4eOnbiii npeamer «@Pu3uka»  SABISETCS  CHUCTEMOOOPA3YIOIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, IOCKOJbKY (PU3NYECKHUE 3aKOHBI MHUPO3/JaHUs
ABJISIIOTCS. OCHOBOW COZIEpKaHUS KypCOB XUMUH, OMOJIOTMH, Teorpauu 1 aCTPOHOMUHU.
®dusuka BOOpykaeT OOydYaloIIMXCsl HAYYHBIM METOJIOM IO3HAHHUS, MO3BOJIAIOIINM
MoJIy4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPYXKAIOILEM MHUPE.

[TpenMeT MakcUMalIbHO HAIIpaBieH Ha (POpMHUpPOBAHUE UHTEPECA K IPUPOTHOMY
U COIMAIbHOMY MHUpPY, COBEPIICHCTBOBAHUE IIO3HABATEIbHON JEATEIHLHOCTH
oOyuaronuxcs ¢ 3I1P 3a cueTr oBnaZeHUs] MBICIUTEILHBIMU ONEPAIUsIMUA CPABHEHUS,
0000111eHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE€ MHEHHE, (POPMUPOBAHUE
BO3MO>XHOCTEH COBMECTHOM JESTEIbHOCTH.

N3yuenune @usuku crnocoOcTByeT pa3BuTuio y oOydaronmuxcs ¢ 3IIP
INPOCTPAHCTBEHHOTO  BOOOpaxeHHs, (YHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHUS
BOCIPUHUMATh M KPUTHUECKH aHAJIM3UPOBATh WH(OPMALMIO, MPEICTaBICHHYIO B
pa3ianuHbIX popmax. 3HAYUMOCTb NMPEAMETA JIsl Pa3BUTHS KU3HEHHONW KOMITETEHIUH
0Oy4Jaronuxcst 3aKJII0YaeTCs B yCBOCHUH OCHOBBI (PM3MUYECKHUX 3HAHUM, HEOOXOTMMBIX
JUI TIOBCEAHEBHOM >KM3HU; HABBIKOB 3J0POBOrO M O€30MacHOro JJIsl 4YejoBeKa U
OKpY>Karollen ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIIOTUYECKON KYIbTYPHI.

[Iporpamma oTpaxkaer cojep:kanue oOydeHus npeamery «Du3rka» ¢ yueToM
0coObIX 00pa3oBaTeIbHbIX OTpeOHOCTEM oOyuaromuxcs ¢ 3[1P. OBnanenue 1aHHBIM
y4eOHBIM TPEIMETOM TPECTABIIACT OMPENCICHHYIO TPYIHOCTD JJII O0yUYaAIOIUXCS C
3I1P. OT0 cBsA3aHO ¢ 0COOCHHOCTSIMH MBICITUTEIILHOM e TEIbHOCTH, TIEPUOTNICCKUMHU
KoJIe0aHUSIMU BHUMAHUS, MAJIBIM 00bEMOM MaMsITH, HEOCTATOYHOCTHIO 00IIET0



3amaca 3HAHUW, MOHWKEHHBIM TIO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM
pEYEBOro pa3BUTHSL.

Jlnst mpeononeHuss TpyAHOCTEW B M3ydeHUM ydeOHoro npeamera «Dusmkar»
HeoOxoauMa aganTamus 00beMa 1 Xapakrepa yueOHOro Marepurania K I03HaBaTEeIbHbIM
BO3MOYKHOCTSIM JJAaHHON KaTeropuu oOy4arolMnXcs, Y4ET UX OCOOEHHOCTEN pa3BUTHSL:
WCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX M MEXKIPEAMETHBIX CBS3€H,
MTOCTENIEHHOE YCIOKHEHNE N3YYaeMOro MaTepHala.

JlanHass mnporpaMmMa KOHKPETH3UPYET COAEpKAHUE MPEAMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHUAMU OOpPA30BATEIBHOIO CTaHAAPTa, PEKOMEHIYEeMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUs Pa3feioB (PU3MKM C Y4ETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM y4yeOHOTO TIpollecca, BO3PACTHBIX |
MICUXOJIOTUYECKUX 0cobeHHocTel oOyuaronuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO O0IIETO
oOpa3oBaHusl, ONpeNeIsieT MHUHUMaJIbHBIA HA0Op OMBITOB, JIEMOHCTpAIUA,
OPOBOJUMBIX ~ Y4YUTEIeM B  Kjacce, JabOpaTOpHBIX paboOT, BBIMNOJHAEMBIX
00yJaroNUMHUCS.

Mertoguyeckord OCHOBOM M3yuyeHHs Kypca «Pu3uka» Ha ypOBHE OCHOBHOTO
o0miero 00pa3oBaHUs SIBIIACTCS CHUCTEMHO- €SI TEIbHOCTHBIN MOIXO0/,
00€eCMeYnBaAOIMINN JOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHbIX pE3yNIbTATOB MOCPEJICTBOM OpraHu3alHu AKTUBHOU
MTO3HABATEJIbHOM JEeATEIbHOCTH OOYYaloIIMXCSA, YTO OYEHb BAXKHO MpPU OOYyYEeHUH
nereit ¢ 311P, 11 KOTOpBIX XapakTEpHO CHUKEHHUE MO3HABATEIIbHON aKTUBHOCTH.

Hesn u 3apaun n3yvyeHust yaeOHOro npeamera « Du3suka

Obwue yenu wuzydeHus ydeOHoro mnpeamera «DusuKa» NpPEACTABICHB B
[IpumepHoii pabouelt mporpaMmMe OCHOBHOTO 00IIEro 00pa3oBaHMUsl.

OCHOBHOM 11ebI0 OOYUEHHsSI JIeTeH C 3aJepKKOM MCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM MpPEIMETE SABJISIETCA: MOBBIIIEHUE COLMAIBHOW ajanTaluu JeTed uepes
npuMeHeHue (U3NYECKUX 3HAHUM Ha MPAKTHUKE.

st obyuaromuxcst ¢ 3I1P, Tak ke, Kak ¥ JI7I1 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB,  OCBaWMBAIOIIMX  OCHOBHYIO  OOpa30BaTElIbHYIO  MPOTPaMMY,
JTOMHUHHPYIOIEE 3HaUYeHNEe MTPUOOPETAIOT TaKUE yeau, KakK:

" OCBOCHHUE 3HAHUU O METOJIaX HAYYHOTO TTO3HAHUS MPUPOJIBI U POPMUPOBAHUE HA
ATOM OCHOBE MPENICTABIICHUN 0 PU3NUECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHHUSIMHU TPOBOAUTH HAOIOJAEHUS TPHUPOAHBIX SBICHUM,
ONMKCHIBATh M 0000IIaTh PE3yJbTaThl HAOIIOJACHUMN, UCIOJIB30BaTh IMPOCTHIE
U3MEPUTEIbHBIE MPUOOPHI JJIs1 U3YUYEHUS (PU3NUECKUX SIBICHUM; MPECTABIISIThH
pe3ysbTaThl HAOMIOACHUN WM U3MEPEHUH C MOMOIIbI0 Tabiuil, rpadukoB U
BBISBJISITh HA DOTOW OCHOBE OMIIUPUYECKHE 3aBUCUMOCTH; IPUMEHSTH
MOJTyYEHHbIC 3HAHUA JIsl OOBICHEHUS PA3HOOOPA3HBIX MPUPOIHBIX SBICHUU U
MPOLIECCOB, MIPUHLUIOB JEHUCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOMCTB, IJIA
peuieHust GU3NYECKUX 3a1a4;

" pa3BUTHE IIO3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM, CaMOCTOSITENIPHOCTH B IPUOOPETEHNN HOBBIX 3HAHHM, TIPU



pemieHnn  (U3MYECKUMX 3aJad W BBINOJIHEHUU  SKCIEPHUMEHTAJIbHbIX
UCCJIEIOBAaHUM C UCTIOJIB30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCHHUTaHUE YOEkKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS 3aKOHOB MPHUPOJBI, B
HEOOXOJMMOCTH Pa3yMHOT'O MCIOJIB30BAaHUS JOCTHKEHUN HAYKHA U TEXHOJIOTHI
JUISL JAIBbHEUIIEr0 pa3BUTHs YEJIIOBEYECKOI0 OOLIECTBA, YBAXKEHUA K TBOpPLAM
HAyKH M TEXHUKHU; OTHOIICHUS K (PU3UKE KaK K AJIIEMEHTY O0IedYeIOBEYeCKOn
KYJIBTYPBI;

" KCHOJIb30BAHUE MOTYYEHHBIX 3HAHUI U YMEHHUU JJIs1 peIIEHUs TPAKTUYECKHUX
3aJa4 TOBCEIHEBHOM KW3HM, oOecrieuyeHus: OE€30MacHOCTH CBOEW IKHU3HHU,
PaLMOHAIBHOIO IPUPOIOIOIB30BaHUS U OXPAaHbl OKPYKAIOLIEH cpebl.
JlocTrxeHne 3TUX Lened 00ecreunBaeTCsl pELIEHUEM CIEYIOIMINX 3a0ay.:

* 3HakOMCTBO oOywaromuxcsi ¢ 3[IP ¢ meromamm wuccimemoBaHusi 0OBEKTOB H
SIBJICHUM TIPUPOJIBI;

" OpUOOPETEHHE 3HAHMI O MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX H
KBAHTOBBIX SIBICHUSX, (U3MUECKUX BEIMYMHAX, XapaKTEPHU3YIOUIUX OTH
SIBTICHUS;

* (popmupoBaHue yMeHUN HAOIIOaTh IPUPOIHBIE SIBJICHUSI U BBIIOJIHSATH OIBITHI,
JabopatopHble  pabOTbl M OKCHEPUMEHTAJbHBIE  HCCIECJOBaHMUS  C
UCIIOJIb30BAaHUEM H3MEPUTENIbHBIX IMPUOOPOB, LIMPOKO NPUMEHSEMbBIX B
IPAKTUYECKOH KU3HH;

" OBJIQ/ICHHE TaKUMM MOHATUSAMHU, KAaK MPHUPOJIHOE SBJICHHE, SMIIUPHUYECKU
YCTaHOBJIEHHbIN (haKT, polieMa, THIoTe3a, TEOPETUUECKUI BBIBOJ, PE3YJIbTaT
HKCIIEPUMEHTAIbHON IPOBEPKU;

" [OHUMaHHE OTJIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HH(pOpPMAIH,
LIEHHOCTH HAayKH [JJs1 YyJOBJIETBOPEHHsI OBITOBBIX, MPOU3BOJCTBEHHBIX H
KyJbTYPHBIX TOTPEOHOCTEN YeT0BEKA.

Ocob0ernnocTH 0TOOPA U agaNTANNH Y4eOHOT0 MaTepuaJia no pusnke

OcHoBoil 00yuenus ooyyaromuxcs ¢ 3I1IP Ha mpeameTax ecTeCTBEeHHOHAYYHOTO
LMKJIa SIBISIETCA Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTENIBHBIX ONEpaluil (aHanus,
CUHTE3, CpaBHEHHE, 0000IIEHNE) HA OCHOBE BBITIOJIHEHUSI PA3BUBAIOLIUX YIPAKHEHUH,
dbopMHpOBaHHE TPUEMOB YMCTBEHHOM palOOThl: aHAIW3 MCXOAHBIX JaHHBIX,
IJIaHUPOBAHKME MAaTEpHalia, OCYIIECTBIECHUE MOATATHOTO U UTOTOBOI'O CAMOKOHTPOJIA,
a TaKXKe OCYLIECTBIIAETCS IUKBHU AU TPOOEIOB B 3HAHUSIX, 3aKPETIJICHHE U3YYEHHOTO
MaTepuaia, oTpaboTKa alropuTMOB, IOBTOPEHUE MpoOiieHHOr0. bosbiioe 3HaueHue
NPUIAETCS YMEHHIO paccka3aTb O BBINOJHEHHOHM paboTe ¢  MpaBUJIbHBIM
ynoTpeOJeHHEM COOTBETCTBYIOLIEH TEPMHMHOJOTHMM M COOJIOJEHHUEM JIOTHYECKHUX
cBs3ell B m3naraemoM marepuane. s oOyuarommxcs 3IIP Ha ypoBHE OCHOBHOTO
o0miero 0o0pa3oBaHUs TO-TIPEKHEMY SBIISIOTCS XapaKTEPHBIMHU: HEIOCTAaTOUYHBIN
YPOBEHb PAa3BUTHUSL OTHAEIbHBIX IMCUXUYECKUX MPOLECCOB (BOCHPUSITHS, BHUMAHMS,
MaMATH, MBIIUICHUS), CHUKEHHBIM YPOBEHb MHTEIUIEKTYaIbHOTO Pa3BUTHUS, HUZKUU
YPOBEHb BBITIOJIHEHUSI YY€OHBIX 3a/laHUid, HU3Kas ycnemHocTh o0ydeHus. [loaTomy
MpU U3y4YeHUH PU3UKHU TpeOyeTcs 1ieJIeHaNPaBIEHHOE HHTEIJIEKTYaIbHOE Pa3BUTHE



oOyuaronuxcst ¢ 3IIP, oTBewaroiiee uXx OCOOEHHOCTSAM M BO3MOXKHOCTSM. Y4YeT
ocoOeHHocTel oOyuaronuxcss ¢ 3I[IP TpebGyer, 4yToOBI TpU H3YYEHUH HOBOTO
MaTepHaia 00s3aTeJIbHO MPOUCXOIUII0 MHOTOKPATHOE €T0 MMOBTOPEHKE; PACITUPEHHOE
pPacCMOTPEHHE TEM M BOIPOCOB, PACKPBHIBAIOIIUX CBS3b (PU3UKH C KU3HBIO;
aKTyalu3alus MepBUYHOTO >KM3HEHHOTO OMbITa O0YYAIOIINXCS.

VYcBoeHue NporpaMMHOrO Marepuana 10 (U3MKE BbI3BIBAET OOJIbIINE
3arpynHeHus y oOydarommxcs ¢ 3IIP, mostomy Teopust m3ydaercsi 6€3 BBIBOIOB
CIOXHBIX (popmyi. 3amaun, TpeOyronue MPUMEHEHHUS CIOKHBIX MaTeMaTHYEeCKUX
BBIYHMCIICHUH U ()OPMYJI, B OCOOCHHOCTH TaKWX TeM, Kak «MeXxaHnuecKoe IBMKCHHUEY,
«ApxumenoBa cuiay, «MexaHudeckas OJHEPrus», «IIECKTPUUYECKUE SBIICHUSY,
«NEKTPOMATHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C TOMOIIBIO YUUTESL.

Ocoboe BHHMaHHWE TMPU W3YYCHUU Kypca (PU3UKH YIEISIETCS MOCTAHOBKE U
OpraHu3alliy SKCIEPUMEHTA, a TAKXKe MPOBEJACHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YpOKE) KpAaTKOBPEMEHHBIX JEMOHCTpanuid  (BO3MOXHO C  HMCIOJb30BaHHUEM
AJIIEKTPOHHOM JeMOHcTpaluu). Hekotopble Tembl 00s13aTEIbHO JOJIKHBI BKJIIOYAThH
OTOpHBIE JIA0OpaTOpHBIE PaAOOTHI, KOTOpPHIE Pa3BUBAIOT YMEHHE II0JIb30BAThCS
MPOCTEUIIMMU TMPUOOpaMH, aHAIM3UPOBATh TIOJYYEHHbIE JaHHBIE. B CBs3u C
OCOOEHHOCTSIMU  TOBEJIEHUs W JesTenabHocTH  oOyvaromquxcs ¢ 3IIP
(pacTOpPMOXKEHHOCTb, HEOPTaHU30BAHHOCTh) MPEAYCMOTPEH CTPOXKAUIIUN KOHTPOJIb
3a COOJII0JICHUEM MPABUI TEXHUKUA O€30MaCHOCTH MPU MPOBEICHUM JTa00OPATOPHBIX U
MPaKTUYECKHUX PaldoT.

bonpmioe BHMMaHue npu n3ydeHuu (usuku noapoctkamu ¢ 3P oOpamaercs
Ha OBJIQJICHUE UMHU MPAKTUYECKUMHU YMEHUSIMH W HaBblkamu. [IpemycmarpuBaetcs
YMEHbIIIEHUE 00beMa TEOPETUUECKUX CBEJCHUN, BKIIOUCHHUE OTACIBHBIX TEM WIH
LENbIX pa3leloB B MaTepuaibl JJisi  0030pHOTO, O3HAKOMUTEJIBHOTO  WIIU
dakynpTaTUBHOTO M3ydeHus. [Ipemnaraercs ymeHbIIeHHE 00beMa MaTEeMaTHYECKUX
BBIYMCIICHUN 34 CUET YBEJIIMUECHUSI KAUECTBEHHOI'O OMKUCAHUS SABICHUHN U MPOLIECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHU OTBOJUTCSA HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIUX CBs3b (U3UKA C IKU3HBIO, C TEMHU SBIICHUSIMH,
HaOIIOCHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YYCHUKAM U3 X KU3HEHHOTO OIBITA.

MakcuManbHO ~ HMCHOJIB3YKOTCS ~ MEXIPEAMETHBIE  CBSI3M C  TaKUMU
TUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouonorus, T.K. oOydaromuecs ¢ 3IIP
O0COOCHHO HYKJIAIOTCSl B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaia B
pa3JIMUHBIX acleKkTaXx, B €ro BapbUPOBAHUM, B HEOJHOKPATHOM IOBTOPEHUH H
3aKpEIUIEHUHA TOJIYYEHHBIX 3HAHMM W  MpakThudeckux yMeHuiu. [lo3Bosss
paccMaTpuBaTh OJMH M TOT K€ YYEOHBIM MaTepuan ¢ pa3HbIX TOYEK 3pPEHMUS,
MEKIPEIMETHBIE CBSA3U CIIOCOOCTBYIOT €T0 JIYUIIIEMY OCMBICIIEHUIO, 00JIee MPOYHOMY
3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.



IIpumepHbIe BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaenHbie
0c00bIMH 00pa30BaTeJILHBIMY MMOTPEOHOCTAMH M 00ecIeYnBaIONIAe
OCMBICJICHHOE OCBOEHHE CO/IePKaAaHUU 00pa30BaHuA N0 npeaMeTy « Du3nuKa»

[TpumepHas TemaTrueckasi 1 TEPMUHOJIOTHYECKAs JIEKCUKA 110 KypCy (PU3UKU
cootBercTByeT [TOOIT OOO.

Conepsxanue BUIIOB jAesTesnbHOCTH oOydaroniuxcst ¢ 3I1P Ha ypokax ¢usuxu
onpenensieTcss uX ocoObIMU 00pa3oBaTeIbHBIMHU MOTpeOHOCTAMU. [ToMUMO 1IHMPOKO
ucnoiabzyeMbix B [IOOIT OOO obmux a1 Bcex o0ydaromuxcst BUIOB JAeATeIbHOCTU
ClIeTyeT YCUJIUTh BUJBI ACITEIBLHOCTH, ClieNU(UIHBIC TS JaHHOW KaTEerOpuu JIETEeH,
00€eCIeYnBAIOIINE OCMBICIEHHOE OCBOEHHE COJEPKAHMSI 00pa30BaHUs 110 MPEAMETY:
YCUJIEHUE TPEAMETHO-TIPAKTHUUECKON MEeATEIBHOCTH C AaKTUBU3alMEH CEHCOPHBIX
CHCTEM; OCBOEHHE MaTepuaja ¢ OMOpPOW Ha alTOPHUTM; IOIIArOBOCTH» B M3YYCHHUH
MaTepuana; UCIOIb30BaHUE TOTIOJHUTEIFHON BU3YyaIbHOM OMOPHI (CXEMBI, I1a0I0HBI,
OMOpHBIE TaOJMIIB); PEUYEBOM OTUET O TMPOLECCE M PE3yJbTaTe EATEIbHOCTH;
BBITIOJTHEHUE CTICIUATIBHBIX 3aJaHuid, 00ECIEeUMBAIONINX KOPPEKIHIO PETYISINU
y4eOHO-TI03HABATEJIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jna obOywatomuxcss ¢ 3IIP cylecTBEHHBIM SIBISIOTCS IPUEMbl pabOThI C
JEKCUYEeCKUM MaTepuaioM Mo mnpeamery. IIpoBoaurtcs cneuuanbHas pabora 1Mo
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYalOIUXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHU.
N3y4aemble TEpMUHBI BBOJISATCS Ha TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yalbHas
MOJIIEPIKKA, aITOPUTMBI pabOTHI C OIPEICTICHIEM, OMTIOPHBIE CXEMBI JUI aKTyaTnu3alluu
TEPMUHOJIOTHH.

B cBs3u ¢ 0co6biMu 00pa3oBaTeIbHBIMU TOTpeOHOCTIMU 00yuaromuxcs ¢ 3I1P,
IpU IUIAHUPOBAHUU PA0OTHI YUEHHKA HA YPOKE CIIEAYeT IPUIEPKUBATHCA CIIETYIOIINX
MOMEHTOB:

1. Tlpm ompoce HEOOXOAMMO: JlaBaTh aJrOPUTM OTBETa; pa3pelaTh
M0JIb30BATHCA MJIAHOM, COCTaBJICHHBIM IIPU MOATOTOBKE JOMAIIHETO 3aJaHus; JaBaTh
00JIbIlIe BpEMEHU TOTOBUTHCS K OTBETY Y JOCKH; pa3peliaTh AejaTh IpeBapUTEIIbHbIC
3aIKCH, MOJIb30BATHCS HATJISIAHBIMU TOCOOUSMHU.

2. Ilo BO3MOXHOCTH 3a7aBaTh OOYYArOIIMMCS HABOMASIIME W YTOYHSIOIINE
BOTIPOCHI, KOTOPBIE TOMOT'YT MM TTOCJIEI0OBATEILHO H3JI0OKHUTh MaTepHall.

3. CucremaTnueckyd TPOBEPITh YCBOCHHE MaTepuaja Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOT0 OOHAPY>KEHHUS MPOOEIOB B MPOLIEAIIEM MaTepurare.

4. B mporiecce u3ydeHus HOBOTO MaTepHalia BHUMaHHE YYEHUKOB 00paIaeTcs
Ha HauOoJIee CIIOXKHBIE pa3ielibl u3yuyaemoil TeMbl. HeoOxonumo yvartie oOpamatbest K
HUM C BOIIPOCaMH, BBISICHSIOIIMMY TIOHUMaHue y4eOHOro MaTepuasna, CTUMYJIUPOBaTh
BOIPOCHI IIPH 3aTPYTHEHUSAX B YCBOCHHH HOBOT'O MaTepHara.

Mecto yueOHOro npeamera «Pu3suka» B y4eOHOM IIaHe

B coorBerctBUM ¢ DenepalibHBIM TOCYAApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 00111eT0 00pa3oBaHus yueOHbIN peaMeT « Du3nKa» BXOIUT B
MpeaMETHYI0 00macTh «EcTecTBeHHbIE HAyKu» M SBISICTCS OO0S3aTENBHBIM IS
uzydenusi. Conepxanue ydebnoro npenmera «duszuka», npeacTaBiIeHHOE B



[IpumepHoii paboueit mporpamme, cootBercTByeT DPI'OC OO0, IlpumepHoii
OCHOBHOM  00pa3oBaTeNpbHON MporpaMMe OCHOBHOTO OOIIEero oOpa3oBaHus,
[IpumepHOl amanTUPOBAHHOW OCHOBHOM 0Opa3oBaTEIbLHON IpPOrpaMMe OCHOBHOIO
o01ero 00pa3oBaHus 00YUYaIOIIUXCS € 33JICPKKON MCUXUYECKOTO Pa3BUTHSL.



COAEPXAHME YYEBHOI'O ITPEAMETA «®U3NKA»

7 KJIACC

Pa3znen 1. ®u3uka u e€ posib B NO3HAHMHU OKPYKAOLIEro MUpPa

®usuka — Hayka o npupoge. SIsnenns npupoas (MC). Ousndeckue sBneHus:
MEXaHUYECKHUe, TeIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenUyUHBL M3MepeHue ¢uzndeckux BeNMUYUH. Qu3uueckue
npubopvi®. Ilozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IUHMIL.

Kak ¢usuka u apyrue ectecTBEeHHbIE HAYKH U3Y4aloT MPUpoy. EcmecmeenHo-
HayuyHbulll MemoO NO3HAHUA: HabMoOeHue, HNOCMAHOBKA HAYYHO20 B0ONpOCA,
8blOBUIICEHUEe — 2Unome3, IKCNepuUMeHm Nno Nnpogepke 2unomes, 00bsACHeHUe
Habarooaemoeo asnenus. Onucanue u3u4ecKux a61eHull ¢ NOMOUbI0 Mooeel.

[Ipeamet u MeTO b1 UK.

Jemoncmpayuu®

1.  MexaHudyeckue, TEIJIOBbIE, »JIEKTPHUYECKHE, MATHUTHbBIE, CBETOBBIE
SBIICHUAL.

2.  ®usudeckue MpUOOPHI U IPOLEAYPa IPIMBIX H3MEPEHHIT aHAIOTOBBIM 1

U (POBBIM TPUOOPOM.
3. OnpeneneHre MOTPENTHOCTH IKCTICPUMEHTA.
@DponmanvHble 1a60pamopHle padGomsl UIU I1eKMPOHHAA 0EMOHCIMPAYUSL.
1.OnpeneneHue IEHBI JIENEHUS HM3MEPUTEIBHOrO TpuOopa  (MCIONb3ys
TEXHOJIOTHYECKYIO KapTy IKCIICPUMCHTA).
2. I3amepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea
3. Onpedenenue pazmepos Mablx mei.

Pa3znen 2. [lepBoHavaibHbIE CBEJIEHUS O CTPOEHUH BelleCTBA

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbI, ux pasmepsl. Onwvimel,
0oKaszvleaowue OUCKpemHoe CmpoeHue 8eulecmad.

JIBmxenne wyactul] BemniectBa. CBS3b CKOPOCTH JIBUKEHHUS YACTHI[ C
TemnepaTypoil. bpoyHoBckoe aBuxkenue, auddysus. Bzaumooeiicmeue uacmuy
gewecmea. NPUMsIICeHue U OmmaikueaHue.

ArperaTHble COCTOSIHUSI BEIIECTBA: CMPOEHUe 2a308, HCUOKOCHeU U MEEPObix
(kpucmaniuueckux) men. Bzaumocesnzv medicoy ceolicmeamu eeujecms 8 pPa3HuIX
aAcpe2amHvlX COCMOSIHUAX U UX AMOMHO-MOJNEKVIAPHbIM cmpoeruem. Ocobennocmu
azpe2amHuvlx COCMOSIHULL 800D

Jemoncmpayuu®

1 MC — sneMeHTHI cofiepKaHHusl, BKIIOUAKOIIME MEXIIPEIMETHBIE CBA3H, KOTOPbIE OAPOOHEE PACKPHITHI B
TEMATUICCKOM IIJIAHUPOBAHUU.

2 3II€CB 1 J1aJ1€€ KYpCUBOM 0003HaYEHBI TEMBI, U3YYCHNE KOTOPBIX IPOBOJUTCA B O3BHAKOMHUTEIILHOM IIJIAHE. He)laror
CaMOCTOSATENIFHO OTIpeieNsIeT 00beM H3y9aeMoro MaTepuana.

% Bee JemoHncTpaiuy 1 JIaGopaTopHble paboThl, PEICTABIEHHBIE B COIEPKAHUM, JOMYCKAETCs (MOKHO) HPOBOIMTH,
HCTIONB3Ysl MHPOPMAITMOHHBIE U SJISKTPOHHBIC TEXHOJIOTHH (ITU(PPOBBIE 00pa30BaTENbHBIE PECYPCHI).

% 311ech U lasee IPUBOIMTCS PACIIMPEHHBIN TIEPEYEH JIa00PATOPHBIX PAGOT M OTIBITOB, U3 KOTOPOTO YUUTEINb JIENAET
BBIOOp MO CBOEMY YCMOTPEHHIO.



1. Hab6mronenne 6poyHOBCKOTO JBUYKEHUS.
2.  HaGmonenue nuddysun.
@ponmansHble 1abopamopHsle padONIbL U ONbIMbL

1. Onenka pauamerpa aromMa METOJOM PSAOB (C  HCIOJIB30BAHHEM
dhoTorpaduii).
2. OnbIThI 1O HAOTIOACHUIO TEIJIOBOTO PACUIMPEHUS ra30B.

3.0OmbITHI IO OOHAPY)KCHHUIO JEHCTBHUS CHJI MOJICKYJSIPHOTO TPHUTHKECHUS
(271eKMpPOHHAA OeEMOHCMPAYUUSL).

Paznen 3. JIBu:keHHe M B3aNMOAeiicTBHE TeJl

Mexannueckoe JBUKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBUIKEHUE.
Ckopoctb. Cpeousia ckopocmv npu HepasHOMepHOM Oeudcenuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SABnenue wuHepumu. 3axkoHn unepyuu. Bzaumooeticmseue men KAk HPUYUHA
uUsMeHeHUus. cKkopocmu osudicenuss men. Macca kak Mmepa umepmHOCmu mena.
[TnotHOCTH BemecTBa. C843b NIOMHOCMU C KOIUYECTNEOM MOAEKY 8 eOuHuye 0o6véma
geujecmaa.

Cuuta kak xapakTepuCcTHKa B3auMoiecTBus Ten. Cusia ynpy2ocmu v 3akoH 'yka.
Hszmepenue cunvl ¢ nomowpio ounamomempa. SIBieHrue TATOTEHUS U CUja TSHKECTH.
Cuna masxcecmu na opyeux nianemax (MC). Bec Tena. HeBecomocts. CnoskeHue cui,
HamnpaBJICHHBIX N0 OAHOM mpsiMou. PaBHoperctByromas cun. Cuna mpenus. 1penue
CKOMbIICeHUs: U mpeHue nokos. Tpenue 6 npupoode u mexuuxe (MC).

JMemoncmpayuu®
HaGmonenrne MexaHn4ecKoro JABMKEHUS Tea.

N3mepenne ckopoCcTu MPSIMOTUHEHHOTO JIBUKECHHUSI.
Habmonenue siBJeHUs] HHEPLUU.

HabGnronenue n3aMeHeHus1 CKOpOCTH TIPU B3aUMOJICHCTBUU TEJI.
CpaBHeHHE Macc MO B3aUMOICHCTBUIO TEN.

CrnoxeHue cuil, HanpaBJIEHHBIX 110 OJTHOM MPSAMOM.

7. JleMOHCTpaIs CHIIbI YIIPYTOCTH HA Pa3IMYHbIX MaTepraiax.
@DponmansHvie nabopamopHsle padon bl U ONLIMBI,

Sk whE

1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO IBHKEHUS (IIapUKa B )KUJIKOCTH,
MOJEIIN 3IEKTPUUECKOTO aBTOMOOWUJIS U T. 11.) (2/1IeKMPOHHAA 0EMOHCMPAUU).

2. Omnpenenenue cpeHeil CKOPOCTU CKOJBXKEHUSI OpyCKa WM IIapuKa Mo
HAaKJIOHHOW INIOCKOCTH.

3. Onpenenenre IIOTHOCTY TBEPIOTO TeENA.

4, OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHHS (JedopMariun)
MPY>KUHBI OT MPUIOKEHHON CHUIIBI.

S. OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CUJTbI TPEHUS CKOJIBKEHHS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOINXCA HOBerHOCTefI.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, dKUAKOCTEN U ra30B
Hasnenue. Cnocobvl ymenvuieHus u ysenuuenus oasneHus. /lasneHue 2asa.
3asucumocms oasnenus 2aza om obvéma, memnepamypwi. Ilepedaua oasnenus



MBEPOLIMU menamu, Hcuokxocmamu u 2aszamu. 3axkon Ilackans. IIneemamuueckue
Mawunbl. 3aBUCUMOCTD JTaBJICHUS XKUJAKOCTH OT TiyouHsl. Coobwarowuecs cocyoul.
T'uopasnuuecxkue mexanuzmoi.

ATtMmocdepa 3emnan u atMmocdepHoe AaBieHUe. [lpuyunvl CyujecmeosaHus
8030ywiHoOU obonouku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeprozo
0asneHusl. 3a8UcCUMOCmb ammocghepHo2o 0asieHus Om GblCOMbl HAO YPOBHEM MOPS.
Ilpubopul 0na usmepenuss ammocgepro2o 0asieHus.

eticmeue orcuokocmu u 2aza Ha NOSPYHCEHHOE ¢ HUX meso. BulTankuparonias
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs )KUIKOCTHIO U Ta30M.

Coob1aroniuecs: Cocyapl.

['mopaBnuyeckui npecc.

[IposiBnenue aecTBust atTMOChHEpHOTO JTABJICHHUS.

3aBUCHUMOCTD BBITAJKUBAIOUIEH CUJIBI OT 00bEMA MOTPYKEHHON YACTH
TeJa U MIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOU JKHUJIKOCTH.

8. VYcaoBue miaBanus TeJ: IIaBaHUE WA NOTPYKEHHE TeJ B 3aBUCUMOCTHU
OT COOTHOLIEHUS MJIOTHOCTEH Tella U KUAKOCTH.

Dponmanvuvie 1a60pamopHvle pabomvt U ONbIMbL

ok whE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOU
B JKUJIKOCTb YaCTH TeJa.

2. OnpeneneHre  BBITAIKUBAIOUIEH  CWJIbI, JCHCTBYIOIIEHM Ha  TeEJoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLIECH CUJIBI, IEWCTBYIOLIECH Ha
TEJIO B XKHUJIKOCTU, OT MACCHI TeJa.

4, OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHIIBL,

JICHUCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00BEMA OTPYKEHHOHN B )KHIKOCTh YACTH TeJa
Y OT IUIOTHOCTH KUJKOCTH.

5. KoncrtpyupoBanue apeomeTpa WM  KOHCTPYMPOBAHUE  JIOAKH
U ONIPENECIICHUE €€ TPY30II0IbEMHOCTH.

Pa3znen 5. PaGora u MoHOCTh. DHEprus

Mexannueckas padoTa. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno
pasHosecust pvivaza. lIpumenenue npasuna pagnosecusi pvluaza Kk 010Ky. «30j10moe
npasunoy mexanuxu. KIIJI mpocteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass dsHeprusi. Kunemuueckas u nOMEHYUalbHas  dHepP2usl.
Ilpespawenue 00HO20 6UOA MeXaHU4eCKOU dHepeuu 8 Opy2ou. 3aKOH COXPaHCHWUSI
SHEPIrUu B MEXaHHUKE.

JHemoncmpayuu

1. [TprumMepbl MPOCTHIX MEXaHU3MOB.



@ponmanvhsie nabopamopnvle’padbomot u onvimol’

1. Onpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU Tela
10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue yciaoBHil paBHOBECHS phlyara.

3. N3mepenue KITI HAKJIOHHOMN IIJIOCKOCTH (31exkmponHan
oemMoHcmpayus).

4. N3ydenune 3aK0Ha COXpaHEHUS] MEXAHUYECKON DHEPIUM (2/1eKMPOHHAA
oemMoHcmpayus).
8 KJIACC

Pa3nen 6. TenioBble siBJIeHUSA

OcHosHble  nON0dCEeHUsl  MONEKYIAPHO-KUHEMUYEeCKOU meopuu  CMmpoeHus
eewecmea. Macca u pasmepvl amomos u monexyr. Onvimvl, noomeeparcoaioujue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeOPUl.

Mopgenun TBEPAOTrO, SKUJIKOTO W Tra3000pa3HOr0 COCTOSTHUM  BEIIECTBA.
Kpucmannuueckue u amopghnuvie mena. Obwscuenue ceolcme 2azo8, HUOKOCHmeU U
MEEPObIX mell HA OCHOBE NOJIONCEHUL MOJIEKYIAPHO-KUHEMUYeCKoU meopuu.
CmauuBaHue u KanuuiapHle aeienus. Tenniogoe pacuupenue u cocamue.

Temneparypa. Cgia3b memnepamypvi cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Crnocobvi  uzmeHenus  GHYMpEHHel  SHepeUl:
menionepeoava u cogepuierue pabomol. Buovl menionepeoauu: menionposooHOCHb,
KOHGeKYUsl, UslydeHue.

KonuuectBo Temnotel. Yoenvnas mennoémrxocms ewjecmea. Tennoobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omseepoesanue KpUcmaiiuieckux eewecms. Yoenonas menioma
naaenenus. Ilapooobpaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjoma  napoodpazoeaHus.  3a8UCUMOCMb  MeMNepamypvl — KUNeHuss  Om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOIIUBa. Y0enbHas menioma c2opaHusl.

Ipunyunvlt pabomor mennogvix osucameneu. KIIJ] mennogoeo osucamens.
Tennosvie osueamenu u sauuma oxkpyorcaroujei cpeovt (MC).

3axon coxpanenus u npespawerus suepuu 8 mennogvlx npoyeccax (MC).

Jemoncmpauuu

1 Ha6monenre 6poyHOBCKOTO JBH>KEHUS.

2 Hab6monenne nuddys3un.

3. Habmronenue ssBieHUI cMauMBaHUS M KAaIWUISIPHBIX SIBJICHUH.

4 Hab61ronenne TernioBoro pacmpeHus Tel.

5. M3meHeHune naBieHus ra3a pyu U3MEHEHUH 00hEMa U HarpeBaHUU WJIU
OXJIAXKJICHUH.

6. [TpaBuiia uamMepeHus: TeMIEPATyphl.

7. Buae! rerionepenayn.

8. OxnaxxieHue Mpu COBEPILICHUH PaOOTHI.



9. HarpeBanue npu coBepiiieHn# padoThl BHEITHUMHU CHUJIaMHU.
10. CpaBHeHue TEMIOEMKOCTEH Pa3IMYHBIX BELIECTB.

11. HaOmroneuue KUeHus.

12. HabGmromeHue NoCTOSSHCTBA TEMIIEPATYPhI TIPH TIJIaBICHUH.
13. Mojenu TeIUIOBBIX ABUTATENEH.

@ponmansHble 1abopamopHsle padONIbL U ONbIMbL

1. OnbIThl IO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS
(31eKmpoHHaAA OeMoHCmpPauus).

2. OMBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIU WUJIU caxapa.

3. OnbIThl IO HAOIIOJIEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TEII.

4, OrnpeneneHue 1aBieHUs BO3yXa B OAJIJIOHE MITTPUIIA.

S. OnBbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb JJABJICHUS BO3/IyXa OT €ro
00bEMa 1 HArpeBaHUS WIH OXJIAXKICHUSI.

6. HaGnronenue n3meHeHus: BHYTPEHHEH SHEPIUM Tejla B PEe3yJIbTaTe
TeIuionepeay ¥ paboThl BHEIIHUX CHJL.

7. HccnenoBanue sBICHUS TEMJIOOOMEHA NMPU CMELIMBAHUU XOJOJHOU U
ropsieu BOJBI.

8. HccnenoBanue npouecca HCnapeHusl.

Q. OnpeneneHre OTHOCUTEIBHOM BIIAYKHOCTH BO3yXa.

10.  Onpeoenenue yoenvroti meniomsl niasieHus 1b0d.

Pa3znen 7. JyiekTpuyeckne U MATHUTHBIE SIBJIEHUS

Inexmpuzayuss men. JBa poja >IEeKTpUUECKUX 3apsiioB. B3aumoneinctBue
3apsHKEHHBIX TEJL.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu 3neKmpuyeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexmpuueckux 3aps006. DnemeHmapHulil 31eKmMpudeckull 3apso.
Cmpoenue amoma. ITpOBOTHUKU U TUSJIEKTPUKU. 3AKOH COXPAHEHHUSI AJIEKTPUUECKOTO
3apsna.

DJIEKTPUYECKU TOK. Ycnosus cywecmeosanus 31eKmpuyecko2o moxa.
HUctouHuku MOCTOSAHHOTO TOKa. JIeHCTBUS SIEKTPUYECKOTO TOKa (TEIJIoBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCMAX U 2a3ax.

Pabora u MOIIHOCTH DJIEKTPUYECKOrOo TOKa. 3axon [locoyni—/lenya.
Onekmpuueckue yenu U nompeoumenu IJIeKMPUYECKOU IHepeuu 8 Obimy.
Onexktpuueckas nenb. Cuna Toka. DieKTpuueckoe HampspkeHune. CONpOTHBIIEHHE
MPOBOJIHUKA. YOenvHoe conpomusnenue gewecmsa. 3akoH Oma Jyisi ydacTKa IIETH.
[TocnenoBarenbHOE U TapalIeIbHOE COEIMHEHUE MPOBOJHUKOB. Kopomkoe
3aMblKaHue.

[TocTostHHBIE MarHUTHI. B3anMonenCcTBUE TTOCTOAHHBIX MAarHuToB. MacHumHoe
none. Macnumnoe none 3emau u e2o 3navenue 05 dxcusnu Ha 3emne. Onvim Ipcmeoa.
Maenummnoe none snekmpuueckozo moka. Ilpumenenue 31eKkmpomazHumos 6 mexHuxke.
Heiicmeue macHumno2o nois Ha NPOBOOHUK C MOKOM. DNeKmpoosueamensb



nocmosanHo2o moka. Hcnonvzosanue snexkmpoosucameneii 6 MEeXHUYecKux ycm-
PpoUCmeax u Ha mpancnopme.

Onvimur Dapaoes. Aenenue snexkmpomacnumuon unoykyuu. Ilpasuno Jlenya.
Onexmpocenepamop. Cnocodwvl noryueHus INeKmpuieckol dHepeu. IINEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTUH.

Jemoncmpayuu
DneKTpu3aIus Tel.

JIBa pojia 3JEKTPUUECKUX 3apsiIOB U B3aUMOJICUCTBUE 3aPSXKEHHBIX TEJI.
Y CTpONCTBO U AEHUCTBHUE HIIEKTPOCKOIIA.
DneKTpocTaTudecKass MHAYKIIHS.

3aK0H COXpaHEHUS JICKTPUUECKHUX 3apsi/IOB.
[TpoBOAHUKY 1 TUATIEKTPUKH.

MonenupoBaHue CUJIOBBIX JIMHUN 3JIEKTPUUECKOTO TIOJISL.
HcTouHnKY MTOCTOSIHHOTO TOKA.

JIericTBUS DIEKTPUUYECKOrO TOKA.

0. DraexTpudecKuil TOK B )KUJIKOCTH.

1. T'a3oBblif pa3ps.

2. VI3aMepeHue cuiibl TOKa aMIIEPMETPOM.

N3mepenue 37eKTpUuuecKoro Hanps>KeHUs BOIbTMETPOM.

14.  PeoctaT u Mara3uH CONpPOTHUBIICHUIA.

15. BsaumojelicTBHE NOCTOSHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOXXHOCTH Pa3elICHUs TIOJIIOCOB MarHNTA.

17. MoaenpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmiT Dpcrena.

19. MarauTHoe 1noJje Toka. JJIeKTPOMarHur.

20.  [le#icTBHE MarHMUTHOTO TIOJI HA IPOBOJHUK C TOKOM.

21. DaexTpoaBHUTATElh MMOCTOSHHOTO TOKA.

22. HccnemoBaHue SIBICHUS SIEKTPOMArHUTHOW WHIYKIIWU.

23.  Omnprter Dapames.

24. 3aBUCHMOCTb HANpaBJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHSI.

25.  DrnekTporeHeparop MOCTOSHHOTO TOKA.

Dponmanvusvie 1ad0pamopHbvle padomsvl U ONbLINMbL

PRBPROLONOoOR~RWNE

[HEN
w

1. OneITBl MO HAOMIOACHUIO DJICKTpU3AIMK Tl HHIYKIUEH U TpHU
COTIPUKOCHOBCHHH.

2. HccnenoBanue NEUCTBUS — AISKTPUYECKOTO MOJIA HA MPOBOIHUKH U
JTUDJICKTPUKHU.

3. Co6opka u mpoBepka pabOTHI AJISKTPUUCCKOM IETTH MTOCTOSTHHOTO TOKA.

4, W3mepenue u peryaupoBaHie CHUIbI TOKA.

5. N3mepenue u perynmpoBaHue HampsHKEHUSI.

6.  Hccrneoosanue 3aeucumocmu Cuivl moxa, uoyue2o yepes pe3ucmop, om

CONnpomueieHUs peaucmopa u HanpAasiCerHusl Ha pesucnmope.



7. Onvimol, OoeMoHCmpupylowue  3a8UCUMOCHb 9NeKMPUUECKO20
COnpomuenenuss Npo8oOHUKA Om e20 OJUHbl, NIOUA0U NONEepeyHO20 CcedeHusi U
Mamepuana.

8.  Ilposepxa npasuna cnodceHus HANPAMNCEHUL NPU NOC1e008amerbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa mpasuna 0ns cuibl mMoKa NpU NAPALLEIbHOM COEOUHEHUU
Dpe3ucmopos.

10. Omnpenenenue pabOThI AEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpexneneHre MOIIHOCTH BJEKTPUYECKOTO TOKA, BBIACIAEMONW Ha
pe3ucTope.

12. HccnepoBaHue 3aBUCUMOCTH CHIIBI TOKA, WIAYIIETO Yepe3 JaMIOUKy, OT
HaIpsDKECHHS Ha HEW.

13. HccrnenoBaHue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

14. W3y4yeHue MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TP HX
00BEUHEHUY U Pa3/ICIICHUN.

15. HccnenoBaHue I€MCTBUS 3IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmbITEl, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI B3aWMOJCUCTBUSA
KAaTYIIKHA ¢ TOKOM M MarHuTa OT CHJIBI TOKAa M HAlPaBJICHUs TOKA B KaTYIIKE.

17. W3y4yeHue AeHCTBUS MAarHUTHOI'O TIOJISI HA IPOBOJHUK C TOKOM.

18.  Usyuenue pabomul sanexmpoosucameis.

19. Uzmepenue KIIJI anexTpoaBuraTensHOM YCTAaHOBKH.

20.  OmbITHI M0 HUCCIEIOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM WHIYKIUU:
MCCJIEIOBAHNE U3MEHEHNI 3HAUYEHN U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBjeHUs

Mexanuueckoe JBWXeHHE. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCUTENIBHOCTh MEXAHUYECKOrO0 JBWXKEHUA. PaBHOMEpHOE MPSMOJUHEWHOE
nBuwxkeHue. Hepasnomepnoe npamonuneunoe osudcenue. CpeqHsss U MCHOBEHHAS
CKOpOCMb Mmena npu HePAGHOMEPHOM OBUINCEHUU.

VYckopenue. PasHoyckopennoe npsamonuHetinoe Osudxcerue. (CBOOOIHOE
nagenue. Onvimot I anunest.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepBebiit 3akoH HeroTona. Bropon 3akon Herorona. Tperuit 3akoH HerotoHa.
llpunyun cynepnozuyuu cun.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbIHCEeHUA, CUla
MpeHusi NOKosl, Opyaue U0bl MpPeHUs.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHue CBOOOIHOTO
nanenust. /Jeusicenue nianem eokpye Connya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MarepuanbHOW TOUYKHU. AOcontomno meépooe meno. Pagnosecue
meép0o20 mena ¢ 3aKpenjiéHHol ocvio 8pawjerus. MOMEHT cuibl. [lenmp msxcecmu.



Nmnynsc Tena. Hzmenenue umnynvca. Mmnyavc cuibl. 3aKOH COXpPaHECHUS
umnyibca. PeaktuBnoe asuxenue (MC).

Mexanudeckast paboTa 1 MOIITHOCTh. PaboTa Chl TSDKECTH, ynpyeocmu, mpenus.
Cesa3b ouepeuu u pabomwl. lloTeHIMabHAsT SHEPrUsl TeEla, MOJHITOTO HAaJ
MMOBEPXHOCTBIO 3eMIU. [lomenyuanvuasn snepaus cocamou npyxcunvl. Kunetnueckas
sHeprusi. Teopema o KuHemuueckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUM.

Hemoncmpayuu

1. Habimro1eHue MexaHn4eCcKoro JABUKEHUSI TeJIa OTHOCUTENIBHO PA3HBIX TEI
OTCYETA.

2. CpaBHEHHE TIyTE€W U TPACKTOPHI ABMKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne CKOpoCTH U yCKOPEHUSI TPAMOIMHENHOTO JBUKEHUS.

4. NccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHUS.

S. Hab6utoienue qBuKeHus Tena o OKpyKHOCTH.

6. HaGntonieHne MexaHMYeCKHUX SBJICHUH, IPOUCXOISAIIUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

1. 3aBUCHUMOCTh YCKOPEHHS Te€la OT MACCHI TeJIa U JCUCTBYIOIIEH HA HETO
CHUJIBL.

8. Habmronenue paBeHCTBA CHII PU B3aUMOJCHCTBUH TEJ.

9. MN3MeHeHue Beca Tena npu yCKOPEHHOM JABHKECHUH.

10. TIlepemaua uMmiynbca Mpu B3aUMOACHCTBUH TE.

11. IIpeoOpa3oBaHus SHEPTUU TPU B3AUMOJCHCTBUH TEJ.

12.  CoxpaHeHue UMITyJIbca MPU HEYIIPYTOM B3aUMO,ICHCTBUU.

13. CoxpaHeHne UMIyJbca Mpy a0COIIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HabGmroneHne peakKTUBHOTO JBUKCHUSI.

15. CoxpaHeHue MeEXaHUYECKOW 3HEPTrUr pH CBOOOIHOM NaJICHUU.

16. CoxpaHeHue MEXaHMYECKOW DJHEPrHUM TpPU JBUKCHHH Tela TOJ
JNEUCTBUEM IPYKUHBI.

@ponmanvHble 1a0OpamopHvie padoOmvl U ONbIMbL

1.  Koncmpyupoeanue mpaxkma 015l pa3eona u OaIbHelule20 pagHoMePHO20
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. OnpeneneHue CpelHEN CKOPOCTH CKOJIBLKEHUSI OpyCKa WU JIBHXKCHUS
HIAPUKA 10 HAKIOHHOW IUIOCKOCTH.

3. OnpeneneHne yCKOpEHHUs Tea IPU paBHOYCKOPEHHOM JBUYKEHUU 110
HAKJIOHHOM IUIOCKOCTH.

4. HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU ITPU PAaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

S. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JJaBJICHUS.

6. Onpenenenrie kKodhduMeHTa TPEHUS CKOJILKEHUSI.

7. Ornpenenenne KECTKOCTU MPYKUHBI.



8. Onpenenenue pabOTHI CUITBI TPSHUS TIPH PABHOMEPHOM JIBIDKEHUH Tella
10 TOPU30HTAIEHON TTOBEPXHOCTH.

Q. Onpenenenre  pabOTBl  CUJBI  YNPYrOCTH TpU  HOABEME  Ipy3a
C MCTIOJIHh30BAaHUEM HEIOIBIKHOTO U MOIBIKHOTO OJIOKOB.

10. M3yueHue 3aKOHA COXPAHECHUS SHEPTHUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI

KonebarensHoe nmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHUMN: TEPHUO/,
4yacToTa, aMIUIuTyaa. Mamemamuueckuil u npyscuHusli masmuuku. Ilpespawenue
SHepeUU npu Ko1ebameibHOM O8UNHCEHUU.

3aryxaromue konedanus. BeiHyxaeHnbie konebanus. Pesonanc.

Mexanudeckue BoOJHBL. (CBOMCTBA MEXaHMYECKUX BOJIH. [IpodonvHble u
nonepeunvie 80HbL. [[IUHA 80JIHbI U CKOPOCMb eé pacnpocmpaHenusi. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. [ pomxocms 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbMPA36YK.

JHemoncmpayuu

1. HabGnronenue konebGaHuil TeN 1mMoj JEHCTBUEM CUJIBI TSHKECTH U CUIIBI
YOPYTOCTH.

2. Hab6nronenue konebaHuil rpy3a Ha HUTHU U Ha MPYKUHE.

3. Hab6nroeHue BoIHYKIEHHBIX KOJIeOaHU U pe30HaHCa.

4, Pacnipoctpanenue npoaoabHbIX U MOMEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYyCTUYECKHUI PE30HAHC.

Dponmanvuvle 1ad6opamopHvie padomvl u OnbvIMbL

1. Onpenenenrie 4YacTOThl M TiepuoAa KojeOaHWW MaTeMaTHYEeCKOTro
MasTHHKA.

2. OrnpeneneHre 4acToThl U MEpHoJia KOJIeOaHUN MPYKUHHOTO MasTHUKA
(371eKMpoOHHAA OeMOHCMPaUUs).

3. UccnenoBanue 3aBUCUMOCTH TIEPUO/1a KOJICOaHUM MOIBEIIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4, HccnenoBanue  3aBHCUMOCTH — TIepuoja  KojeOaHMM  MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a (2/1eKMmpPOHHAA 0EMOHCMPAUUSL).

5. [TpoBepka HE3aBUCUMOCTH TIepHO/Ia KOJI€OaHU rpy3a, TOABEIIEHHOTO K
HUTH, OT MacChl rpy3a.

6. OneIThl, JIEMOHCTPUPYIOLME  3aBUCHUMOCTh IEpHOJa  KoseOaHUi
MPY>KMHHOTO MasiTHUKA OT MAacCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHuss  CBOOOJHOTO  MajCHUSl  (2/1eKMPOHHAA
demoncmpayus).

Pa3nen 10. DiiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMAarHUTHOE  MOJ€.  JJEeKTpOMarHuTHble  BoJHBL.  Cgoiicmeéa
anekmpomacHumuslx 60aH. Illkana snexmpomacnumuvix 6onH. Hcnonvzosanue
INEKMPOMASHUMHBIX 8OJIH O COMOBOU CEA3U.



OnekTpoMaruuTHas mpupoja cBera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBeETA.

Jemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBEBIE CBOMCTBA CBETA.

@ponmanvusie nabopamopnsie’ pabomol u onvimoi*

1. N3ydyeHne CBOWCTB DJJICKTPOMAarHUTHBIX BOJH C ITOMOIIBIO

MOOMIIBHOTO TesiedoHa.

Paznen 11. CBeToBbIE siBJIEHUS

JlyueBast Mmonenb cBeta. Mictounuku cBeta. llpsamonunetinoe pacnpocmpanenue
ceema. 3ammenuss Connya u Jlynvi. Otpaxenue cBera. [lnockoe 3eprano. 3akoH
ompasicenusi ceema.

[Ipenomnenue cBeta. 3aKkOH NPEJNOMIICHUS CBeTa. [lonnoe eHnympeHnHee
ompadicenue ceema. Hcnonvzoganue NOIHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8eMOoBOOAX.

Jlunza. Xom onyuedt B smH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz xax onmuueckas cucmema. bauzopyxocms u
0aNbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnexkmp. Onwvimwvt Hvtomona. Cnoowcenue
CNEeKmMpalbHbIX YBEmo8.

Jemoncmpauuu
[IpsAMosMHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tony4yenue n300pakeHH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

Onrtuueckuii CBETOBO/I.

Xox mydelt B coOMparoiieii JIMH3e.

XOoJ1 Ty4den B pacCenBAOIIEH JIMH3E.

[Toy4yenue n300paskeHMit C TOMOIIIBIO JIMH3.

[Tpuniun neiictBus GoroarnmapaTa, MUKPOCKOTIA U TEJIECKOTA.
0. Mogens rinasa.

1. PaznoxeHue 0eaoro cBera B CIEKTP.

12.  Tlomy4enue 6eoro CBETA IMPH CI0KCHUH CBETA PA3HBIX 1IBETOB.
@ponmanvHbie 1aOOpamopHvie padOmbvl U ONbIMbL

RHBPowWwo~NoOlhwWwhE

1. WccnenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHUS CBETOBOTO Jiyda OT yTIJia
MaCHMSI.

2. N3yuenne xapakTepUCTHK H300paKCHUS MPEAMETA B INTOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa IPEIOMJICHHS CBETOBOTO JTyda OT yriia
MaJICHUS Ha TPAHUIIC «BO3yX—CTEKIIO».

4. [Tonmyuenue n300pakeHUI ¢ TOMOILBIO COOMPAIOIICH JTHH3BI.

S. Omnpenenenre POKYyCHOTO paCCTOSHUS M ONITUYECKON CHIIBI cOOUparomein

JIH3BI (2J1eKMPOHHASL 0EMOHCIMPAayUs).



6. OneITBI TIO PasNOKEHUIO OENIOT0 CBEeTa B CIEKTP (1eKmMPOHHASA
demoncmpayus).

7. OnbITHl IO BOCIPUATHIO I[BETA MIPEIMETOB MPU UX HAOJIIOJEHUHU Yepes3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE IBJI€HUSA

Onvimor Pezepgpopoa wm mmanerapHas Mojaenb atroma. Mojens atoma bopa.
Hcnyckanue u noznowenue ceema amomom. Keanmui.

PamnoaktuBHOCTE. Anbgha-, bema- u eamma-usnyuenus. CTpoeHHUE aTOMHOTO
anpa. Hyknonnas mooens amomuozo aopa. Mzomonul. Paouoakmuensie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepHbie peakuyd. 3aKOHBI COXPAHEHHS 3apsSI0BOTO M MACCOBOTO YHCEI.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu snepeuu Connya u 36¢30 (MC).

SAnepnas sHepretuxa. /leicmeusi paouoOaAKMUGHuIX U3IYUEHUNl HA JHCUBbLE
opeanuzmol (MC).

Hemoncmpayuu
CHexTpsl U3 Ty4eHUS U TTOTIIOMICHUS.

CriexTpbl pa3IuyHbIX ra30B.

CnekTp Bogopoaa.

Hab6nronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuéTunka MOHU3UPYIOIIUX U3ITYICHUN.

Peructpartus u3ydeHus MIPUPOTHBIX MHHEPAIOB U IMPOTYKTOB.
(Dpoumaﬂbnble J1adopamopusle padomol U ONbINLb

I N

1. UccnenoBanue TpeKOB: U3MEPEHHUE SHEPIHHU YACTHUIIBI IO TOPMO3ZHOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoHHA OeMOHCIMPaUs).
2. N3mepenue paanoakTUBHOTO (poHA (2/1eKmpoHHAaA 0eMOHCMPAUU).

IHoBTOpHTEJIHbHO-0000IAKO A MOYJ/Ib

[ToBTOpHUTENBEHO-00001IAOIINI MOy Ib IPEAHA3HAYEH JI1 CUCTEMAaTU3aluu U
000011IeHHsI TPEIMETHOTO COJIEPKAHUS U OTbITA I€ITEIbHOCTH, MPUOOPETEHHOTO MPU
M3Y4YEHUU BCEro Kypca (U3HUKU.

[Ipy M3yyeHUM NAHHOTO MOJYJIS PEaTU3yIOTCS U CHUCTEMATU3UPYIOTCS BUIbI
JESITeIbBHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBAETCSA JOCTHUKEHHE IMPEAMETHBIX U
MeTanpeIMETHBIX IIJIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs, POPMUPYETCSI €CTECTBEHHO-
Hay4Hasi FPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIEOBAHUS SIBJIEHUIN IPUPOIBI
U TEXHHUKHU, OBJIAJICHUE YMEHUSIMU OOBIACHATH (PU3UUECKUE SIBICHUS, NPUMEHSIS
IIOJIyYeHHbIE 3HAHUA, pelaTh 334a4d, B TOM UHCIE KAayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMATBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pa3Jieya peaau3yeTcs 3a
CYET TOTO, YTO y4YalIUeCs BBIIOJIHAIOT 3aJaHUs, B KOTOPBIX UM MPEIaraeTcs:

" Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pacrno3HaBaTb M HAy4YHO OOBSICHATH
buznyeckue SBICHUS B OKPY KAIOLIEH MPUpPOe U MOBCETHEBHOM KU3HH;



UCIOJIb30BATh MOJI PYKOBOJCTBOM MeJarora Hay4yHble METOJbl UCCIEAOBaHUS
bu3nyeckux SBIECHUM, B TOM YHCIE JJISl MPOBEPKU TUIOTE3 U TMOJYyUCHHUS
TEOPETUYECKUX BBHIBOJIOB;

OOBSCHATH C OMOPON Ha NUAAKTHYCCKHI MaTepuall Tociie OOCYXKICHHS C
MeJaroroM Hay4dHble OCHOBBI Ham0oOJiee BAXKHBIX JTOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUW, HampuMmep, MPAKTUYECKOIO0  HUCIOJIb30BaHUS  Pa3IUYHBIX
HMCTOYHUKOB HEPrid HAa OCHOBE 3aKOHA MPEBPAILICHHUS M COXPAHEHUSI BCEX
U3BECTHBIX BUJIOB YHEPTHUU.

Kaxxas u3 TeM JaHHOTO pa3jiena BKIOYAET SKCIEPUMEHTAIBHOE UCCIIEI0BAHNE

0000111ato1Iero XapakTepa Ha YCMOTpPEHME Iejarora U npu ero nomomu. Pasnen
3aBEpIIAETCA MPOBEAECHUEM TUArHOCTUYECKON U OLIEHOYHOM PadOThI 32 KypC OCHOBHOM
IIKOJIBI.

IIpuMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIC MATEPHAJIBI

HpOBGI[CHI/Ie OLICHKHA IIOCTI/I)KGHI/Iﬁ INIAHUPYEMBIX PC3YJIbTATOB OCBOCHHA

y4eOHOTO MpeaMeTa MpOBOAUTCS B (hopMe TEKYIIEro U pyoeKHOTO KOHTPOJISL B BUJIE
KOHTPOJIbHBIX PaboT.

7 Kjaace
Konmponvnas paboma Ne I no teme «llepBoHadanbHbIC CBEICHUS O CTPOCHUU

BCIICCTBa»

Konmponvnasa paboma Ne 2 o reme «Macca, TNIOTHOCTh, 00BEMY.
Koumponvnasa paboma Ne 3 mo Teme «CHIIbI B IPUPOICY.

Konmponvnasa paboma Ne 4 o teme «JlaBneHue».

Hmozoeas nposepounas paboma.

8 ki1ace

Bxoonas nposepounas paboma.

Konmponvnasa paboma Ne 2 o teme «TennoBbie sIBICHUS .

Koumponvnasa paboma Ne 3 mo TeMe « ATperaTHble COCTOSTHUS BEIIECTBaY.
Konmponvnaa paboma Ne 4 no teme «nektpuueckuii Tok. Hampsoxenuey,

«Conpotusnenne. CoeIMHEHNE MPOBOJHUKOBY.

Konmponvnasa paboma Ne 5 no teme «Pabota u MOIIHOCTH JIEKTPUUECKOTO

TOKa», «3akoH [[xxoyns —JleHmay.

TCID».

Hmoeosas nposepounas paboma

9 knacc

Bxoouas nposepounas paboma.

Kommponvnas paboma Nel no teme «3aKOHBI JIBHOKCHUS M B3aUMOJCHCTBUS

Konmponvnas paboma Ne 2 no teme «MexaHHYECKHUE KOJICOAHHS U BOJTHBIY.
Konmponvnasa paboma Ne 3 1o Teme « INEKTPUIECKHAE U MATHUTHBIC SIBICHHUS.
Konmponvnasa paboma Ne 4 o teme «CTpoeHHE aTOMa U aTOMHOTO SiApa» |

«Ctpoenue u 3Bostonust BeeneHHomy.

Umoeosas nposepounas paboma.






IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O IIPEJAMETA
«®U3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

B memom pesynbratel ocBoeHus: oOydatomumucs ¢ 3[1P ygeOHoro mpeamera
«®Du3nka» JOHKHBI COBMAAATh C pe3yJibTaTaMi MPUMEPHON paboyeil mporpaMMel
OCHOBHOI'0 00IIIETO 00Opa30BaHUsI.

Haubomee 3HauMbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUYEHHUIO U 1IEJIEHAIIPABICHHOM I03HABATENIbHOM 1€ATEIbHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JINYHOTO OMNbITa, HAOIIOAECHUHN 3a (DU3NUYECKUMU
AKCIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICIICHUE PE3YJITATOB HAOIIOACHUN 32 IPUPOJIHBIMU U
TEXHOT'€HHBIMU SIBJICHUSMHU C TIO3UIMHN (PU3NUECKUX 3aKOHOB;

CHOCOOHOCTh OLICHMBATh IPOUCXOMSIINE U3MEHEHUS] M MX MOCJIEACTBUS;
(bopMyIIMpoBaTh U OLIEHUBATH PUCKH, POPMHUPOBATH OIIBIT;

NOBBIIIEHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4€pe3  IPAKTUYECKYIO
JEeSATENBHOCTD (IIPM COBMECTHOM BBITIOJTHEHUH JJAOOPATOPHBIX MPAKTHYECKUX PadoT);

YMEHHUE pa3nyaTh y4yeOHbIE CUTYyallMH, B KOTOpbIX ydamuiics ¢ 3[IP moxet
JEICTBOBATh CaMOCTOATEIbHO, W CHUTYyallMM, TJI€ CIEAYeT BOCIOJIb30BaThCS
COpaBOYHOW  uWH(pOpMaMed W  APYTMMH  BCIIOMOTaTENIbHBIMU  CPEICTBAMU;

CHOCOOHOCTh MPUHUMATh PELICHUE B >KU3HEHHOM CHUTyallud Ha OCHOBE
MepeHoca MOJYYEHHBIX B XOJ€ OOydeHUs (PU3NYECKHUX 3HAHMA B aKTyaJlbHYIO
CUTYaLHIO;

CIIOCOOHOCTH ~ COOMIOZaTh B TMOBCEJHEBHOM KU3HW TMpaBWia JUYHOU
0€e30MacHOCTH Ha OCHOBE MOHUMAaHUS (U3UYECKUX SIBJICHUW W 3HAHUS 3aKOHOB
bu3HKY;

YMEHHE KPUTUYECKU OLICHUBATh MOIYYEHHYIO OT coOeceHHKa MH(POpMAaIHIO,
COOTHOCS €€ CO 3HaHHEeM (PU3MUYECKUX 3aKOHOB;

CIIOCOOHOCTH TepesiaTh CBOM COOOpaKEHHUs, YMO3aKJIIOUEHHUS TaK, YTOObI ObITh
MOHSITHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh MOBEICHHUS OOYyYaroUmIerocs C TOYKM 3PEHHS] OMACHOCTH WIIH
0€30MacHOCTH JUIs ce0s WK AJIs1 OKPY KAIOIINX;

YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYI0BOH €ATEIbHOCTH;

yriayOlieHue TMpeACTaBI€HUH O LEJNOCTHOM KapTUHE MHpa Ha OCHOBE
NPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYECKUX YMEHHI.

METAIIPEIMETHBIE PE3YJIBTATHI

Osnadenue yHuGepCaIbHbIMU YUEOHBIMU NOZHABAM EJIbHBIMU OCUCM GUAMU:

BBISIBIIATH PUYHMHBI U CJICICTBHS MPOCTHIX (PU3UYECCKUX SBICHHM;,

onpeneNsaTh GU3NUECKUe MOHATHS, CO3/1aBaTh 00OOIIEHNUS, yCTAHABINBATh
aHAJIOTUH, KIACCH(PHUITMPOBATh, CAMOCTOSTEIIPHO BHIOMPATh OCHOBAHUS U KPUTEPUHU



JUTSE KJTacCU(PUKALMU, UCTIOJIB3YS CITPABOYHYIO MH(DOPMAIUIO U ONUPAsICh HAa allTOPUTM
y4eOHBIX AEUCTBUI;

YCTAHABJIMBATh IMPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, YMO3aKIloueHHe (MHAYKTUBHOE, IETYKTUBHOE, IO aHAJIOTUH) U JIeNIaTh
BBIBO/IbI TIOJI PYKOBOJICTBOM I€/1arora;

UCKATh WJIK OTOMpaTh MHGOPMAIMIO WM JaHHBIE U3 UCTOUYHHUKOB C y4ETOM
NpeIIoKeHHON yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB.

cOo3/aBaTh, MPUMEHSTh U TPEOOPa30BbIBATH 3HAKK U CUMBOJIbI, MOJIETIH U CXEMbI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 3a/1a4;

C MOMOIIIBIO MEAarora Wik CaMOCTOSITEIbHO MPOBOJUTH OMBIT, HECIOKHBIN
AKCIIEPUMEHT 10 YCTAaHOBIICHHUIO 0COOCHHOCTEH (PM3NIECKOT0 00BEKTA NI SBJICHHUSI,
npeo0pa3oBeIBaTh HH(OPMAITUIO U3 OJJHOTO BUA B APYTOM (TAOIUIly B TEKCT U

mp.);

yCTaHaBJIMBATh B3aUMOCBA3b (DU3MUECKUX SIBICHUU U MPOIECCOB, UCHOIb3Ys
AITOPUTM y4EOHBIX AEUCTBUM.

Osnaoenue YHUGEPCANbHLIMU yueoHbIMU KOMMYHUKAMUGHHIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIb30BaTh PEYEBHIE CPEJACTBA B COOTBETCTBUM C 3aJaydei
KOMMYHUKAIIUU JIJI1 BEIPQXKEHUS CBOMX MBICIIEH U MOTPEOHOCTEH ISl MIIaHUPOBAHUS
CBOCH JIEATECIHLHOCTH,

OpraHU30BbIBATh Y4EOHOE B3aMOJICHCTBUE B IpyIIIe (ONpeaessITh 00IIUe eI,
pacnpenesnsaTh poJiu, 10roBapuBaTHCS APYT C APYTOM H T. 1.).

L[E€JICHAIIPABICHHO UCIIOJIb30BaTh nH(OPMAITMOHHO-KOMMYHHUKATUBHBIE
TEXHOJIOTUM, HEOOXOJUMBIE ISl pEHICHUS YYEOHBIX U MPAKTUYECKUX (PU3NYECKUX
3a/ay;

OpraHU30BbIBATh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YYHUTEJIEM U CBEPCTHUKAMH B TPOIECCE 3aHIATHIN (PU3UKOM.

Osnaodenue yHugepcanbHbIMU y4eOHbIMU PEZYIAMUCHBIMU OCUICIBUAMU:

MOHUMATh I[EJIM €CTECTBEHHOHAYYHOTO O0y4eHUs, CTaBUTh U (HOPMYJIHUPOBATH
11 ce0sl HOBBIE 337]a4M B yueOe U MO3HABATEIbHOU e TENbHOCTH;

oOHapyxuBaTh U (PopMyIUpoOBaTh Y4eOHYIO TpoOJieMy, ONPENeNATh Lelb
y4eOHOM eI TEIHbHOCTH;

CaMOCTOSITEJIbHO WJIM C TIOMONIBI0 YUMUTEJNS TJIAHUPOBATh MYTH JOCTHUXKECHUS
nejae B (PU3MYECKUX JKCIEPUMEHTaX, B TOM YHUCJIE ajlbTEPHATHBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosee F3(PEeKTUBHBIEC CIIOCOOBI pelieHns YYeOHBIX M MO3HABATEIbHBIX
3a/1ay;

COOTHOCUTHh CBOU MPAKTUYECKUE JEHUCTBUSl C TUIAHUPYEMBIMH PE3YJIbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEU JIESITEIILHOCTH B MPOLECCE TOCTUKEHHS Pe3ysbTaTa,
OTpEeNENATh CIOCOObI IEUCTBUM B paMKax MPEJIOKEHHBIX YCIOBUN W TPeOOBaHMIA,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOILIEHCS CUTYAIUEH;

MPAaBWIbHOCTh  BBINIOJIHEHUSI ~ OKCIEPUMEHTAIbHOM  yueOHOM  3ajauu,
COOCTBEHHBIEC BO3MOYXHOCTH €€ PEIICHUS;

BJIaJICHUE OCHOBaMU CAMOKOHTPOJISI, CAaMOOILICHKH, NPUHATHS PEIICHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOM U MTO3HABATEILHOMN AESTEIbHOCTH;



JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IJIaH €€ U3MECHEHHS],

IPEIBUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUN Y4eOHOH
3a]1a4y;

OCO3HABATh HEBO3MOXXHOCTb KOHTPOIMPOBATH BCE BOKPYT.

IHPEJMETHBIE PE3YJIBTATDBI

TpebGoBaHus K NpeIMeTHLIM Pe3yJibTATAM OCBOCHHUS YUeOHOI0 MpeaMeTa
«Du3uKa, pacnpeejeHHbIE M0 roaM 00y4YeHHUs

PesynpTaThl 1o rogaM QopMyNHMpYIOTCS TO NPHUHIMUMIY J100aBICHUS HOBBIX
PE3yNIbTATOB OT T'OJIa K roy (Pe3ysIbTaThl OUYEPEAHOIO I'0J1a 0 YMOTYAHUIO BKIIIOUAIOT
pEe3yNbTaThl MPEABIAYIIUX JIET).

7 KJIIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpa)kaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OpPHUEHTUPOBATHCA B TOHATHUAX U OINEPUPOBATh MMU Ha 0a30BOM YpPOBHE:
¢usznyeckue M XUMHUYECKUE SIBJICHUS; HAONIOJCHUE, HKCIEPUMEHT, MOJEIb,
TUNOTE3a; €AMHULBI (PU3NYECKUX BEIMYMH; aTOM, MOJIEKyJla, arperaTHble
COCTOSIHMSI BellecTBa (TBEPAOE, JKUIKOE, TIa3000pa3HOE); MEXaHUYEeCKOoe
JBIKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, IPSAMOJIMHEWHOE), TPAaeKTOpHS,
paBHOJIEHCTBYIOIIAsA CUIL, lehopmanus (ynpyras, IiiacTu4eckas), HE BECOMOCTb,
COOOILAIOIIUECS COCY/IbI, C OTIOPOM Ha TUIAKTUYECKUI MaTepHra

— paznuuaTh sBieHus (qud@ys3us; TEIIOBOE ABUKEHUE YaCTHUIl BEIIECTBA;
PaBHOMEPHOE JBUKEHUE; HEPaBHOMEPHOE JBUKEHUE; WHEPIINS;
B3aMMOJICUCTBUE TEJ; paGHOBecue MEEPObIX mell C 3AKPEnIéHHOU OCblo
épaujeHus; Tiepenayda JaBJICHHUS TBEPIBIMU TEJIAMH, XKUAKOCTSIMHU M Ta3aMmu;
aTMoc(epHOe AaBlieHUE; IJIaBaHUE TEJl; IPEBPAILlEHUs] MEXaHUYECKOM SHEPTUN)
0 OINMCAaHUIO HX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (U3NYECKOE SIBICHUE, MOCIE MPEeIBAPUTEIHLHOTO
00CYXKIEHHUS C TICAarorom;

— pacro3HaBaTh NPOSBICHUE M3YYEHHBIX (PU3UYECKHUX SBJICHUNA B OKPYXKAIOIIEM
MHUpE, B TOM 4ucie (U3NYECKHE SBJIICHUS B MPUPOAE: MPUMEPHI ABUIKEHUS C
Pa3IMYHBIMA CKOPOCTSIMM B KMBOW M HEXUBOW NPHUPOJE; HAECHCTBUE CHIIBI
TPEHUs] B NPUPOJAEC U TEXHUKE; BIUSIHHE aTMOC(HEPHOrO NABJICHHS HA KUBOU
OpraHu3M; IUIaBaHWE PbIO; pblYard B TEJE YEJIOBEKA; MPU 3TOM MEPEBOAMUTH
MpPaKTUYECKYyl0  3aJadyy B y4eOHyl,  BBIIENATH  CYLIECTBEHHbIE
CBOMCTBA/TIpU3HAKY (PU3UUECKUX SIBJICHUI C MOMOIIbIO NIEAarora;

— ONKUCHIBATh H3YYCHHBIE CBOWCTBAa TeN W (PU3UUYECKUE SIBJICHHS, HCIOJIb3YS
¢usnyeckue BeNIWYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TENA, CHJIa
TpPEeHUs, JaBieHHE (TBEPAOro Teia, >KUAKOCTH, ra3a), BBITAIKUBAOIIAs CHIIA,
MexaHudeckas paboTa, MOUTHOCTb, MJIEYO CHJIbl, MOMEHT CHJIbI, KO3 PUIIMEHT
M0JIE3HOTO JEHCTBUSA MEXaHU3MOB, KHHETUYECKAsl U TOTEHIIMAJIbHASI SHEPIHsI) C



OMOpoil Ha CcXeMy; IMpUd OMNHCAHUU PACKPHIBATh (DUIMUYECKUH CMBICH
UCIIOJIb3YEeMbIX BEIUYMH, UX 0003HAYEHUS U €IUHULbI (PU3UYECKUX BEIUYMH,
Haxooums Gopmyivl, césa3vliearowue OAHHYI0 QUUYECKYIO BeTUUUH)Y C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAPUKU  USYUEHHLIX 3A8UCUMOCIEN  QU3ULECKUX
geuyUH C ONOPON HA AUJTAKTUYECKUN MaTepuan,

XapaKTepuU30BaTh CBOICTBA Tell, (PU3NUECKHE SIBJICHUS U MPOIECCHI, UCIOIb3Ys
MpaBUJIa CIOXKEHUS CHII (BAOJb OJHOM mpsiMol), 3axou Iyka, 3axon Ilackans,
3aKoH Apxumeda, npasuno paguogecusi pviuaza (610Ka), «3010mMoe Npasuioy
MexXaHuKy, 3aKOH COXpPaHEHUS MEXAaHWYECKOM S3HEpPruM; IMpU 3TOM JaBaTh
CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3aNUCLIBAMNb €20 MAameMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBSCHATH (PU3UYECKHE SBIICHUS, MPOILECCH U CBOICTBA TEd, B TOM YHCIE U
B KOHTEKCTE CUTYyalMil MIPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: MpH MOMOLIU
MeJarora BbISBIISATh MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE W3
1—2 noruyeckux maroB ¢ onopor Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3HUECKUX
ABJICHHUM, (PU3NYECKNX 3aKOHA WU 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PACUYETHBIE 3a/ladyd B 1JEHCTBUE C OMOPOM Ha aJIrOpUTM,
pEeIBApUTEIBLHO Pa300paHHbBIN COBMECTHO C MEJAroroM, UCIOJIb3ysl 3aKOHBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/lauu 3alKuChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (DU3NYECKUE BEIIMYUHBI B
dbopMynbl U TOPOBOAUTH Pacu€Thl, HAXOIUTh CIPABOYHBIC JIAHHEIE,
HEOOXOAMMBIE ISl PELIEHUs 3a/1ay, OLIEHWBATh PEATUCTUYHOCTh MOTYYEHHON
(bU3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MPOOJIEMBbl, KOTOPHIE MOYXHO PEIIMTH MPU MOMOIIM (PU3NYECKUX
METO/IOB IOCJIE MPEIBAPUTEIBLHOTO OOCYXIECHHS C IMEIarorom; Mpu MOMOLIU
Mearora B OMMCaHUU MCCIIEOBAHUS BBIIEATh MPOBEPSEMOE MPEAIOI0KEHHUE
(rumote3y), ¢ OMNOPOM HaA [OUJAKTAYECKUN MaTepual pas3inyarb W
UHTEPIPETUPOBATh MOIYYECHHBIH pe3ysbTaT, HaXOJUTh MOCIE OOCYKICHUS C
nearoroM OMMOKM B XOJI€ OTIBITA, IeNIaTh BBIBOJBI IO €T0 pe3ysIbTaTaMm;

yMETh HaxOJWTh C HMCIOJIb30BAaHHEM HU(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OMBITHI 10 HAOIIOIEHUIO (PU3NYECKUX SIBJCHUN WM (U3HMUECKUX CBOMCTB TEIN:
(opMyIMpOBaTH MPOBEPSIEMBbIE MPEANOJOKEHUSA, COOUpaTh YCTAaHOBKY M3
MPEAJIOKEHHOTO 000PYI0BaHUs C ONOPOM Ha CXEMY, 3alIUChIBATh XOJ1 OIbITA U
(OopMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM MEAAr0ra;

BBITIOJIHATH MPSIMBbIE W3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAcChl Tela, 00béMma,
CWJIBI M TEMIIEPATYPhl C UCTIOIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB
C OMOpPOM Ha aJrOPUTM; 3allUChIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHON
a0COIOTHOM TOTPENTHOCTH U3MEPEHU;

IPOBOJUTH COBMECTHO C IM€JaroroM HCCIEJOBAaHUE 3aBUCUMOCTH OJHOM
(¢u3ruecKoil BEIMYUHBI OT APYTOM C HMCHOJIb30BAaHUEM MPSIMBIX W3MEpPEHUU
(3aBHCHUMOCTH TyTH PABHOMEPHO JBHXKYIIETOCS Tejla OT BPEMEHM JBHXKECHUS
TeNa; CUlbl MpeHUusl CKOIbICEeHUs Om 6eca mend, Kaiecmea o00pabomku
nogepxHocmeti mein U HE3ABUCUMOCMU CUTbl MpeHUus Oom Niowaou
CONPUKOCHOBEHUSL MeJl, CUNbL YRPY20CMU OM YOJIUHEHUS. NPYHCUHDBL,



8LIMANKUBAIOWE CUTbL OM  00bEMA NOSPYHCEHHOU Yacmu meid U Om
NJLOMHOCMU HCUOKOCMU, €€ He3A8UCUMOCIU O NJIOMHOCMU meld, Om 21yOUHbl,
Ha KOMOPYIO NO2PYIHCEHO Melo, YCI08Ull NIABAHUs mell, YCI08Ull PABHOBeCUs
pbluaza u 610K08); OJ PyKOBOJICTBOM I1€/1arora y4acTBOBaTh B IUTAHUPOBAHUU
y4eOHOTO HCCIEIOBaHUs, COOUpaTh YCTAaHOBKY U BBIMOJHATh U3MEPEHUS,
cienysi TPEJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJbTAaThl TMOJYyYEHHON
3aBUCUMOCTH (PU3UYECKUX BETUYHMH B BUJIC MPE/TIOKEHHBIX TaOIUI] U TPAPUKOB,
JieaTh BBIBOJIBI IO pe3yJbTaTaM UCCIIEAOBaHuUS,

COOTHOCUTh KOCBEHHbIC H3MEpPEeHHUs (DU3UYECKUX BEIUYHMH (MJIOTHOCTD
BEIIECTBA XKUJAKOCTH M TBEPJIOTO Teja; CUJIa TPEHUS! CKOJBXKEHUS; NaBJICHUE
BO3/lyXa; BBITAJKUBAIONIAS CUJIa, IEUCTBYIONIAs HA MOTPYXKEHHOE B KUAKOCTb
TeN0; KO3(P(GUUIUEHT TMOJIE3HOTO JEHCTBUSI TPOCTHIX MEXAHWU3MOB), CIETYs
PENJI0KEHHON UHCTPYKIUU; TPU BBITTOJIHEHUH U3MEPEHUH 1101 PYKOBOJICTBOM
nejarora coOuparbh 3KCIEPUMEHTATbHYIO YCTAHOBKY M BBIYMCIATH 3HAUCHHE
HCKOMOM BEJIUYHMHBI;

coONI01aTh MpaBUjla TEXHUKKM O€30MacCHOCTH MHpHU paboTe ¢ J1adOpaTOPHBIM
000pyI0BaHUEM TOCTIE TPEABAPUTEIBLHOTO 00CYKICHUS C TIEaroroM;
COTOCTAaBIIATh TMPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUMCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUEcS COCYbl, O0apOMeTp, pblyar,
MOJIBIDKHBIA M HEMOABUXKHBIM OJIOK, HAKJIOHHAs ITUIOCKOCTh C OMOpOH Ha
TUAAKTUYECKUN MaTepua,

XapaKTEPHU30BaTh MPUHITUIIBI JCUCTBUS W3YUCHHBIX MPUOOPOB U TEXHUUICCKUX
YCTPOMCTB MOCJIE MPEBAPUTEIBHOTO 00CYKACHUS € TIEaroroM C OMOpOoi Ha UX
onucaHuss (B TOM 4YHCJE: TMOJUIMIIHUKH, YCTPOMCTBO BOJIONPOBOJA,
TUAPABINYECKUN Mpecc, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETD),
WCTIONB3YSl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUM U HEOOXOAUMBIE
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHI / HAXOAUTh MH(POPMAIMIO O MPUMEpaxX MPAKTHIECKOTO
UCIOJIb30BaHUS (DU3UUECKUX 3HAHUU B IMMOBCEHEBHOMN KU3HU JUIsl 00ECTICUeHUS
6e3omacHOCTH TIpH OOpaIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpPaHEHUS 370POBbsI U COOJIIOJICHUST HOPM DKOJIOTHYECKOTO TOBEJICHUS B
OKpYXaroUIen Cpee;

OCYILIECTBIISITH C TTOMOIIIBIO Tearora 0T00p UCTOYHUKOB MH(OpMALINKU B CETU
NHTEepHET B COOTBETCTBUMU C 3aJIaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUM U MyTEM CPaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIACISTH
uH(bOpMAINIO, KOTOpas SBJISIETCS TPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh TPU BBIMOJHCHUU YYCOHBIX 3alaHU HAyYHO-TIOMYJISIPHYIO
TuTepaTypy GU3NIECKOro CoepKaHusl, CIIPAaBOYHbBIE MaTEPHUAIIbI, PECYPChI CETH
WNHutepHeT; BiaageTh MpuEMaMHM KOHCIIEKTUPOBAHUSI TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh MO PyKOBOJICTBOM TI€Iarora ¢ 00Cy)AeHUEM IJIaHa paOOTHI KPAaTKUE
MMMCbMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 MCTOYHUKOB MH(OpMAIIUN
bu3rUecKoro coaepKaHus, B TOM YKCIIE MyOJIUYHO JeaTh KpaTKUe COOOIIEHUS



0 pe3yJbTaTax MPOEKTOB WJIM YYEOHBIX UCCIEIOBAHUI; MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh U3yUYEHHBIN MOHATUHHBIN anmapat Kypca GU3HKU, COITPOBOKIAThH
BBICTYILJICHUE TTPE3CHTALIUEH;

— TpU BBHINOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUU IOJ] PYKOBOACTBOM
nefarora pacnpenensitb OO0S3aHHOCTH B TpyINIle B COOTBETCTBUU C
MOCTaBJIICHHBIMU 3aJayaMU, CJCAWTh 3a BBINOJHEHUEM IUIaHA JACHCTBUM,
aJIcKBaTHO OIICHHUBATh COOCTBEHHBIM BKJIaJ B JIESITEIBHOCTh TPYIIIbL;
BBICTpAUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, YUHUTHIBAs MHEHHE
OKPYKaroIHX.

8 KIIACC
[IpenmeTHBIC pe3ynabTaThl Ha 0a30BOM ypOBHE JOKHBI  OTpaKaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMCHHI:

— OPHUEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH MU Ha 0A30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHWE aTOMOB M MOJIEKYJl, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE U amMop(dHbIE Teia, HACBHIIIEHHBIN U
HEHACBIIICHHBIN Tap, BIAKHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSISI DHEPT U,
TEIJIOBOM JBUTATEIb; AJIEMEHTAPHBIN DJIEKTPUUYCCKUNA 3apsfl, dIECKTPUUECKOE
noJjie, MPOBOJHUKH U JUDJICKTPUKH, TOCTOSHHBIA JJIEKTPUUYECKUN TOK,
MarHUTHOE T0JIE;

— pa3nmuuaTh SBJICHHS TIOCIE TPEABAPUTEIBLHOTO OOCYKIEHUS C IIeIarorom
(TeruioBOE  pacmMpeHue/CKaTHe, TeIIonepeaavya, TEIJIOBOEC paBHOBECHE,
CMaJyMBaHWe, KalWULIPHBIC SBJICHUS, WCIIApEHUE, KOHACHCAIMS, IJIaBJICHUE,
KPUCTAJUIU3ALIHS (oTBepaEeBaHuUE), KUIICHHUE, TeIIonepeaaya
(TeTIONpPOBOHOCTh, ~ KOHBEKIUS,  M3JIYy4YEHHUE);  DJCKTpU3alus  Tel,
B3aMMOJICUCTBHE 3apsiioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBUE MArHUTOB, JCHCTBME MArHUTHOTO TIOJISI HA
IPOBOJHUK C TOKOM, OJEKTPOMArHUTHAs WHAYKIMS) TIO OIMHCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIMX JTaHHOE
busnuecKoe SIBICHUE;

— pacrio3HaBaTh C ITOMOINBIO TI€arora MPOSBICHWE HW3YYCHHBIX (PU3MUECKHUX
SIBJICHHM B OKPY’KAIOIIEM MUPE, B TOM YHUCIIe (U3HUCCKUE SBJICHUS B IPUPOJIC:
MMOBEPXHOCTHOE HATSHKEHUE W KAITWJUISIPHBIC SBIICHUS B MPUPOJIC, KPUCTAIITHI B
npupoae, usnydenne ConHIA, 3aMep3aHWe BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHM€ pOCBI, TyMmMaHa, WHEs, CHEra; OJJICKTPUYECKHE SBICHUS B
atMocdepe, SIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHUTHOE TOJie 3eMIIH,
Ipeid MOIOCOB, POJIb MArHUTHOTO TOJS JIJIS JKM3HU Ha 3emiie, MOJISIPHOE
CUSIHUE; TIPU ITOM MEPEBOJIUTH MPAKTHUUECKYIO 3a/1auy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBONCTBA/MIPU3HAKN (DU3UYECKUX SIBJICHUI;

— ONHUCBHIBATH TOJ PYKOBOJACTBOM Tiefarora ¢ OOCYXJIEHHEM IUIaHa pPadOThI
W3YYCHHBIC CBOWCTBA TEN W (U3MYCCKHUE SBIICHUS, HCIOIL3YS (Pu3nyeckue
BCJIUYMHBI (TeMIlepaTypa, BHYTPCHHSSI DHEPrUs, KOJIMYECTBO TEILIOTHI,
ylelbHas TEIIOEMKOCTh BEIECTBa, y/ACIbHAs TEIJIOTa IUTABJICHHS, yACIbHAS
TEIJI0Ta MapooOpa30BaHus, yIeabHAS TEII0Ta CTOPAHUs TOTUINBA,



KO3 QUIIMEHT TOJIE3HOTO JAEUCTBUSL TEIJIOBOM MAalIWHBI, OTHOCHUTENIbHAS
BJIQXXHOCTh BO3/yXa, OJJICKTPUYECKUH 3apsi, CUjia TOKa, BJIEKTPUUYECKOE
HanpsDKEHUE, COMPOTUBJICHUE MPOBOJHUKA, YIEIbHOE COMNPOTHUBIICHUE
BEIIECTBA, pab0oTa M MOIIHOCTh JJIEKTPUYECKOTO TOKa); IPU OMHCAHUH
OpaBWJIBHO TPaKTOBAaThb C TMOMOIIBIO TMeaarora (PU3WYECKUd  CMBICIH
UCIOJIb3YeMbIX BEIMYMUH, O0OO3HAUEHUS U EIUHUIBI (U3HMUECKUX BEJIWYUH,
HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIMUNHY C APYTUMU
BEJIMYMHAMH, CTPOUTh TpapuKd H3YyYEHHBIX 3aBUCHUMOCTEH (PU3MUecKux
BEJINYWH;

OMpeNENATh MOCIE MPEIBAPUTEIHLHOTO 00CYKICHUS C MeIaroroM CBOMCTBA Tell,
¢u3nueckue SBJICHHS M TPOLECCHl, HCMHOJb3YsS OCHOBHBIE IOJIOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON ~ TEOpHUM  CTPOCHHSI  BEIIECTBA,  MPUHIUI
CYTIEpIIO3UIIMK TOJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs 3apsja,
3akoH OMa 11l ydacTka Lenu, 3akoH [[coyns—/lenya, 3aKOH COXpaHEHUs
SHEPTUM; TMpPH ITOM HAXOIUTH CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTEeMaTHYeCKOe BBIpAXEHHE C OMopodl Ha IMdpoBbIE 00pa3oBaTEIbHBIC
pecypchl;

COOTHOCHUTB IOJ] KOHTPOJIEM Ieiarora puU3n4eckue MmpoLeccyl ¥ CBONCTBA T, B
TOM YHUCJIE U B KOHTEKCTE CUTYyallMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
Opy MOMOIIM TEIarora BBISBISATH MPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
oO0BsicHEeHHE U3 1—2 JOrMuecKux 1aroB ¢ Onopol Ha 1—2 W3ydeHHBIX CBOWMCTBA
(puznyecKux ABICHUHN, PU3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelmaTh TUMOBBIE PACUETHBIE 3aa4u B 1—2 NEHCTBUSA C ONOPOW Ha aJIrOPUTM,
MpeBapUTENbHO pa300paHHBIi COBMECTHO C MENAaroroM, MCIONb3ys 3aKOHBI U
dbopmyIibl, CBSI3bIBAIONIME (PU3HMUECKHUE BETUYMHBI: HA OCHOBE aHajIu3a yCIOBUS
3aJjayi 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK IaHHBIX IS
perieHust 3ajadd, BBIOUpATh 3aKOHBI U (OPMYJbI, HEOOXOAUMBIC IJisi €€
pelieHusi, MPOBOJIUTH pacu€Thl W CPaBHUBATh IMOJYYECHHOE 3HAUYCHUE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh TPEACTABICHUE O MpobOIeMaxX, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN
¢u3nYecCKuX METOJIOB TOCJE MPEABAPUTEIBHOTO OOCYXKICHHS C TMEAarorom;
WCTIOJIB3YS OTIMCAHNE MUCCIICIOBAHUS, BBIICIATH TPOBEPSEMOE TPEITIOI0KEHUE,
OIICHMBATh TPABUJIBHOCTh TMOPSAJIKA TPOBEACHUS WCCIEAOBAaHUA, Je1aTh
BBIBO/IBI,

YMETh HAaXOJUTh C HCIIOJIb30BAHHEM LHU(POBBIX 00pa30BaTENbHBIX PECYPCOB
OTIBITHI TIO HAOIOJEHUIO (PU3UYECKHUX SBJICHUM W (DU3NYECKUX CBONCTB Tel
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro o0béMma,
TEMIIepaTyphl; CKOPOCTH MPOIECCa OCThIBAHUS/HATPEBAHUS TIPU U3ITYYCHUU OT
[[BETa M3JTy4aroUeil/moriomnammei moBepXHOCTH; CKOPOCTh UCHAPEHHUs BOJbI
OT TEMIIepPaTyphl KUIKOCTH U TJIOMAIU €€ MOBEPXHOCTH; ICKTPU3ALUS TEN U
B3aUMOJECHCTBUE JJIEKTPUUYECKUX 3apsAOoB; B3aUMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BU3YyaIM3allisi MAarHUTHBIX TIOJICH MTOCTOSIHHBIX MarHUTOB; ACHCTBUS
MarHUTHOTO TOJIS Ha TPOBOJHMUK C TOKOM, CBOMCTBA SJIEKTPOMAarH1Ta, CBOMCTBA
AJIEKTPOABUTATEINS MTOCTOSTHHOTO TOKa): (hOPMYIIMPOBATh MTPOBEPSIEMBIC



IPEIOJIOKEHUS, COOUpaTh YCTAHOBKY W3 IPENJIOKEHHOTO0 O0OpYyHOBaHUS C
ONOPOM Ha CXEMY; OIMUCBIBATH XOJ ONbITa U (OPMYJIUPOBATH BBIBOJBI O]
PYKOBOJICTBOM I€Jarora;

MUMETh MPEICTABICHUS O U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIBHOMN BIaKHOCTH
BO3/lyXa, CUJIBI TOKA, HAPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (U3MYECKUX BEIWYMH, MPH TOMOIIM T[efarora CpaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
IPOBOJIUTh COBMECTHO C II€JaroroM MCCIEA0BaHUE 3aBUCUMOCTU OJHOM
(u3nyecKo BEIMYMHBI OT JAPYroil ¢ MCHOJB30BaHUEM INPSAMBIX HU3MEpPEHUI
(3aBUCUMOCTD  CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBL, IUIOIIAJU
[OTIEPEYHOI0 CEYEHHUSI U YAEIBHOIO COIPOTUBIICHHS BEIIECTBA MPOBOJHUKA;
CWJIbl TOKa, MAYLIETO Yepe3 MPOBOJHMK, OT HANpSIKEHUS HA IPOBOJHUKE;
UCCIIEIOBAaHNE  TOCTEAOBATEIbHOIO M TapajuiebHOrO0  COCAMHEHHMN
MIPOBOJHMKOB): TNIAHUPOBATH UCCIIEI0BAHUE, COOMPATh YCTAHOBKY U BBITIOJIHATD
M3MEpPEHHs TOJ PYKOBOJCTBOM TEAarora, clieAys NpeIIoXKEHHOMY IIIaHy,
¢uKcHpoBaTh PpPE3yIbTATHl TOTYYCHHOH 3aBUCUMOCTH B BHJE TaONHI U
rpaduKoB, 1eJaTh BBIBOBI M0 PE3yJIbTaTaM MCCIEIOBAHUS MOCIE 00CYKICHUS
C TMEIaroroM;

COOTHOCUTh KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BEIUYMH (yAeJabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIIEHUE IPOBOJHMKA, pabOTa M MOIIHOCTb
AJIEKTPUYECKOTO0 TOKa): C IOMOULIBIO IeJarora IUIAHUPOBATh HW3MEPEHMUS,
coOuparh  SKCHEPUMEHTANbHYIO  YCTAaHOBKY, CIeAyd  HpPeIOKEHHON
WHCTPYKIINH, ¥ BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coONI01aTh MpaBUjla TEXHUKM O€30MaCHOCTH MHpHU paboTe ¢ Ja00paTOPHBIM
000pyI0OBaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
COTOCTABJIATh C TIOMOIIbIO TMeJarora MPUHLMIBI JEHCTBUS HM3YyYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOI Ha UX ONMUCcaHUs (B TOM YUCIIE:
CUCTEMa OTOIUICHHMsSI JIOMOB, THMIPOMETp, MapoBas TypOuHa, aMmIepMmeTp,
BOJIbTMETP, CUETYMK DJEKTPUUECKOHM SHEPruu, BJIEKTPOOCBETUTEIbHBIC
npuOOphl, HarpeBaTeibHbIE BJIEKTPONPUOOPHI (MIPUMEPHI), 3SIEKTPUUECKUE
MPEeIOXPAHUTENH; JJIEKTPOMArHUT, OJJIEKTPOJBUTATENh MOCTOSHHOTO TOKA),
WCIIONIb3YSl METOJAMYECKHE MaTepHalibl O CBOMCTBAX (PM3MYECKHX SIBICHUN U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MOCJI€ MPEABAPUTEIBHOIO OOCYXACHHS C MEIaroroM IMpocCThble
TEXHUYECKUE YCTPOIICTBA W HW3MEpUTENIbHbIE NpUOOpHI MO CXeMaM H
CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CropaHusi, 3JEKTPOCKOI, PeocTar);
COCTaBIISITh CXEMbI JJEKTPUUECKUX IeMel C TMOCIeqoBaTeNbHbIM U
napajulebHBIM COEJUHEHHEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE 00O3HAUEHUS
AJIEMEHTOB DJIEKTPUUECKHX IIeTIeH;

NPUBOJUTH MPUMEPHI/HAXOAUTh WH(OOPMALMIO O TpUMEpax NPaKTHIECKOTO
MCTIONb30BaHUs (PM3MUECKUX 3HAHUI B MOBCEAHEBHON KU3HU JJIs1 00ECTICUCHUS
0e301acHOCTH MPHU OOpAIIEHUH ¢ MPUOOPAMU U TEXHUUYECKUMHU YCTPOICTBAMU,



COXPAHEHHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOIMYECKOIO IOBEACHHUS B
OKPYXaroUIen Cpee;

— OCYIIECTBJIATh C TOMOUIBIO TMeJarora MOUCK HHPopMaruu (HU3NIECKOro
comepkaHus B ceTu VHTepHET, Ha OCHOBE MMEIOIMXCS 3HAHUM U IIyTEM
CpPaBHEHHUS JOTOJHUTEIbHBIX HWCTOYHUKOB BBIACIATH MH(DOpPMAIIHIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

— HCIIOJIB30BATh NPHU BBHINOJHEHUM YYEOHBIX 3aJaHUN OTOOPAHHYIO IEJaroromMm
HAYYHO-TIOMYJISIPHYIO JINTEPATYpy (PUINYECKOTO COJAEP)KAaHUS, CIPABOYHBIC
MaTepHallbl, pecypcsl ceTd MHTepHeT; BiageTs npuéMaMu KOHCIIEKTUPOBaHUS
TEKCTa, IpeodpazoBaHusl HH(GOPMALIUU U3 OJHON 3HAKOBOW CHUCTEMBI B IPYTYIO
C OIIOPOM Ha aJITOPUTM U YTOUHSIOLIUE BOIPOCHI I1€1arora;

— CO3/aBaTh NOJ PYKOBOJACTBOM IIearora ¢ OOCYXIEHHUEM IUlaHa pPaOOTHI
MUChMEHHBIE M KpaTKUE YCTHBIE COOOIIeHMs, 0000mas uH(GOpMALUI0 U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEPKAHMS, B TOM YHUCIE ITyOJIHYHO
IIPEACTABIATh PE3YIBTATHI MPOEKTHOW WJIM UCCIIE0BATEIBCKON NEATEIBHOCTH;
IIPX 3TOM I'PaMOTHO MCIIOJIb30BAaTh M3YYEHHBIM MOHATUHHBIN ammapar Kypca
(pU3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALINEH;

— IIpH BBINOJHEHNUU YUYE€OHBIX MPOEKTOB U UCCIIEIOBAaHUN (PU3NYECKUX MTPOLIECCOB
[OJT PYKOBOJACTBOM II€Aarora pacopenessaTh OOS3aHHOCTH B TpYIIE B
COOTBETCTBUM C ITOCTaBJICHHBIMM 3aJa4aMH, CJICIUTH 3a BBIIIOJIHEHHEM IUIaHA
JEUCTBUM U KOPPEKTUPOBATH €r0, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B
NEATEIbHOCTh TPYIIIBI; BBICTPAUBATH KOMMYHHMKAaTHBHOE B3aMMOJICHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

9 KJIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)kaThb
c(hOpPMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:

— OPHUEHTUPOBATHCS B MOHATHUSIX U OTIEPUPOBATH UMHU Ha OA30BOM ypOBHE: CHCTEMA
oTcuéra, MaTepuagbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBHKECHMUS, nedopmarus (ympyras, riacTH4YecKas), TpEHUE,
YeHmpoCcmpemMumenbHoe YCKopeHue, HEBECOMOCTb W NEPETPy3KH; LEHTP
TSOKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOTO Tea,
paBHOBECHE; MEXaHMYeCKHe  KoyeOaHUs U BOJHBI, 3BYK, MH(pa3BYyK
U YJIbTPa3BYK; 3JEKTPOMATHUTHBIE BOJIHBI, IIKAJIA 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JANbHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2NOUJeHUS,
anb(da-, 6eTa- 1 raMMa-u3Ty4eHUs], U30TOIIbI, SJIEPHAsI SHEPTreTHKA;

— COOTHOCHUTbH SIBJICHHUSI TOCIIE€ MPEABAPUTEIBHOIO OOCYXIAEHUS C IeAaroroMm
(paBHOMEpHOE u HEpPaBHOMEPHOE MPSMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJMHEIHOE [BM)KEHHE, CBOOOJHOE TaJeHHe Tell,
PaBHOMEPHOE JIBM)KEHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE
IBWKEHUE, KoJieOaTeNbHOE JBW)KEHHE (3aTyXarouMe U  BbIHY>KIEHHBIC
KojeOaHusl), PpE30HAHC, BOJHOBOE  JBW)KCHHE, OTpPaK€HUE  3BYKa,
MPSAMOJIMHEMHOE PacpOCTPaHEHUE, OTPAKEHHUE U MTPETOMIIEHUE CBETA, ITOJIHOE



BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OeIoro CBeTa B CIEKTP U CIIOKEHUE
CTIEKTPAIbHBIX IIBETOB, IHMCIIEPCHUS CBETA, €CTECTBEHHAs PaAHOAKTUBHOCTD,
BO3HHKHOBEHUE JIMHEWYATOTO CIEKTpa W3IY4YCHHs) 10 OIUCAHHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPHPYIOIIUX TaHHOE
¢u3uueckoe sSBICHUE;

pacrmo3HaBaTh C IOMOIIBIO TEAAarora MPOSIBICHUE H3YUYEHHBIX (U3NUECKUX
SBIICHUH B OKpYXKAlolIeM MUpe (B TOM ducie GU3NIECKUE SBICHUS B IPUPOJIE:
NPWINBBI U OTIUBHI, JBIKeHUE TutaHeT COJHEYHON CHUCTEMBbI, PEaKTHBHOE
JIBMKCHHE  JKUBBIX  OPraHM3MOB, BOCHPUATHE 3BYKOB  >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, X0, IIBETa TeJl, ONTHUYECKHE
SIBJICHHS B IPUPOJIE, OMOJIOTHUECKOE IEHCTBUE BUAMMOTO, YIbTPaQHOIETOBOTO
M PEHTTCHOBCKOTO U3JIy4YEeHUH; €CTECTBEHHBI paJAHOaKTUBHBIA  (oH,
KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE W3IyYCHHE NPUPOAHBIX MHHEPAJIOB;
JeCcTBUE PaJMOAKTHBHBIX U3IYYCHUN HAa OPraHU3M 4YeJOBEKa), IPH ITOM MO
PYKOBOJICTBOM II€farora NEpEeBOAUTH IMPAKTUYECKYIO 3aJady B Yy4eOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKN (PU3HUECKUX SIBICHUM;
ONKCHIBATh MOJ PYKOBOJCTBOM Iiefarora ¢ OOCYXJIEHHEM IulaHa padOThI
M3YYCHHBIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, HCTOIB3Ys (U3NUECKUE
BEJIMYMHBI (CpeIHSE M MTHOBEHHas CKOPOCTh Teja MpH HEPaBHOMEPHOM
IBUKCHUH, YCKOPEHHE, TIEpEeMEIIeHHE, MTyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHUS,
CHJIa yNPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHs, BEC Tela,
UMIYJIbC TE€Na, WMIIYJIbC CHJIBI, MEXaHHW4yeckas paboTa U MOUIHOCTb,
NOTEHUMANbHAS DJHEPIrus Tejla, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
NOTEHUUANIbHASL 3HEPTUs CXKATOW NMPY>KUHBI, KUHETUYECKAsl SHEPrusi, MOJHas
MEXaHWYEeCKasi HHEprusi, MepuoJ M YacToTa KojeOaHui, JJIMHA BOJHBI,
IPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTesb MPEIOMIICHHUS
Cpelpl); TpU ONHCAHUM C TIOMOIIBI0 YYUTENd MpPaBWIBHO TPaKTOBAaTh
(U3NYECKUN CMBICT HUCHOIB3YEMBIX BEIWYUH, OOO3HAYCHHS W EIUHUIIBI
(¢u3NYeCKUX BEIUYHMH, C OMOPOM Ha METOJUYECKHX MaTepuan HaxOIUTh
(dopMyIbl, CBA3BIBAOIIKE JaHHYIO (U3MYECKYI0 BEIHMYMHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTh TpaUKU W3YYCHHBIX 3aBHUCUMOCTEH (U3MUECKUX
BEJINYWH;

XapaKTepU30BaTh MOCIIE MPEABAPUTEIBLHOTO OOCYXACHHUS C IeJaroroM CBOMCTBA
TeJ, PU3NYECKUE SIBICHUS U MTPOLIECCHI, UCTOJIb3YsI 3aKOH COXPAHEHUS SHEPTHH,
3aKOH BCEMHPHOTO TATOTEHUS, HPHUHLHUII CYNEPIO3ULUU CUJI, HPUHLUI
OTHOCHUTENbHOCTU ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCa,
3aKOHBI OTPAXXEHUS U MPEJIOMJICHUSI CBETA, 3aKOHbI COXPAaHEHUS 3apsiIOBOrO U
MacCOBOI'O YHMCEN MPHU AAEPHBIX PEAKLIUAX; MPU ITOM HAXOJUTh CIOBECHYIO
GOpMYyITHUPOBKY 3aKOHa W €ro MaTeMaTHYeCKOe BBIPAKCHHE C OMOPOW Ha
udpoBbie 00pa3zoBaTEIbHBIC PECYPCHI;

COOTHOCHUTB IO KOHTPOJIEM Tiefarora pu3nvecKre mpoIecchl M CBONCTBA T, B
TOM YHCJIE U B KOHTEKCTE CUTYaIluil MPaKTUKO-OPUESHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IIPU TIOMOIIM TIelarora MpUYWHHO-CIIEJACTBEHHbIE CBSA3H, CTPOUTH



00bsICHEHHEe M3 2—3 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 2—3 HU3YUYEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3HMUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEI;
peniaTh TUIOBBIE pACUETHBIE 3a7aud B 1—2 NEMCTBUS C OMOPOM Ha aJrOPUTM,
MpeBAPUTENLHO PAa300paHHBIA COBMECTHO C, UCIIOJIb3YS 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAIONIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAlW3a YCIOBHUS 3aJa4u
3aMUChIBATh KPAaTKOE YCIOBHE, BBISBISATH HENOCTAIONIME WM HM30BITOYHBIC
JaHHbIE, BBIOUPATH 3aKOHBI M (QOPMYJbI, HEOOXOJUMBIC I pPEIICHUs,
MPOBOJIUTh PAacyYEThl M OLEHUBATHh C MOMOLIBIO YUYHUTENS PEATHMCTHYHOCTh
MOJIyYEHHOTO 3HAaUeHUS (PU3UUECKON BEJINYUHBI,

UMETh NpPEeJCTaBlIeHUE O MpobiieMax, KOTOpble MOXKHO PEIIUTh MPHU MOMOIIH
(Gu3MUeCKUX  METOJIOB; UCIOJIb3ysS  ONHCAaHUE HCCIEHOBaHUS, IOCHe
PEeIBApPUTEILHOTO OOCYXACHUS C IMeJaroroM BBIICIATH IMPOBEPSEMOE
OPEANOJIOKEHNE,  OIEHUBATh  MPABWIBHOCTH  MOpSAKA  IPOBEIACHUSA
WCCIIETIOBAHMSI, I€TIaTh BHIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOMIOACHUN U
OMBITOB;

yMETh HaXOJWUTh C HUCHOJIb30BAaHUEM LUQPPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OMBITHI MO HAOIIOJAEHUIO (PU3NYECKUX SBJICHUNA WU (DPU3UUYECKUX CBOMCTB TEIN
(u3yuenue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS OSHEPruy;
3aBHCHUMOCTh IE€pHoJa KoJeOaHU! MPYKUHHOTO MasTHUKAa OT MAacChl Ipys3a U
KECTKOCTU TPYKUHBI U HE3aBHUCHUMOCTh OT aMIUIUTYJbl MalbIX KOJeOaHUH;
OPSIMOJIMHEWHOE PaclpOCTPAHEHUE CBETA, Pa3yIoKeHHE OeI0ro CBETa B CIIEKT;
U3yYEHUE CBOWCTB M300pakeHUsI B IUIOCKOM 3€pKalieé U CBOMCTB M300paKeHUs
npeaMeTa B coOuparoliei JIMH3€; HaONIOJEHHE CIUIOIIHBIX M JIMHEMYaThIX
CHEKTPOB M3JIYUYEHUs): CAMOCTOSATEIBHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa o0Opy/IOBaHUSI C OMOPOM HA CXEMy; OIHUCHIBATH XOJI OMNbITA U €ro
pe3ynbTarhl, POPMYIUPOBATH BHIBOIbI IO PYKOBOACTBOM M€1arora;
OPOBOAUTH MpPHU HEOOXOJWMOCTH CEPUI0 NPSAMBIX H3MEPEHUH, OIpeaenss
CpelHee 3HAuYe€HHE M3MepsieMOW BEIMYUHBI  (QokycHoe paccmosnue
coouparowell JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIHHOTO MPUO0opa;

MIPOBOJIUTH COBMECTHO C ME€IaroroM MCCIEeI0BAHNE 3aBUCUMOCTEN (PU3NYECKHUX
BEJMYUH C MCIOJb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCUMOCTh MYTH OT
BPEMEHU NPHU PAaBHOYCKOPEHHOM JABMKEHUU 0€3 Ha4allbHOM CKOPOCTH; EPHOJIa
KOJIeOaHUIl MaTeMaTU4eCKOro MasiTHUKAa OT AJIMHBI HUTH; 3aBUCHMOCTH yTJja
OTpaXX€HUsl CBETa OT yIja MaJieHusl U yria MpeJoMIICHUsS OT yria MaJcHHs):
nocse o0CyXIeHHsI MO/ PYKOBOJICTBOM Mearora miaHupoBaTh HCCIIEIOBAaHUE,
coOUpaTh YCTAaHOBKY, (PUKCHpPOBATh PE3YyJbTaThl MOJYYEHHOU 3aBUCUMOCTH
bu3uYeCKUX BEJIMYMH B BHUJE TaOMUI] W TpaduKoB, JejaTh BBIBOJBLI IO
pe3ynbTaTam UCCIIEI0BaHNUS;

COOTHOCUTBH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUUH (CPEAHSIsI CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBHKEHUHU, YCKOPEHUE CBOOOIHOTO
najeHus, KECTKOCTh NPYXKHUHBI, KOIPPHUIMEHT TPEeHUS CKOIbKEHUS,
MexaHudeckass paboTa ¥ MOIIHOCTh, YacToTa M Mepuoj KojebdaHui
MaTEMaTUYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONTHYECKas Cujla coOuparouiei



JIMH3bI, PaJIMOAKTUBHBIN (DOH): C MOMOIIBIO Mearora MIaHuPOBATh U3MEPEHUS;
coOUpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY W BBINOJIHATH U3MEPEHUS, CIEIYs
PEIJI0KEHHON UHCTPYKIIUU; BBIYUCIISTh 3HAUCHHE BETUUMHBI U aHAIU3UPOBATh
MOJIYYCHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHHUI;
coOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
CONOCTaBISATh C MOMOUIBIO II€1arora OCHOBHBIE NPHU3HAKH HN3YYEHHBIX
¢usznyeckux Mojeseil: MarepuagbHas TOYKa, aOCONIOTHO TBEPAOE TEIO,
TOYEYHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, MJIAHETapHas MOJIEb aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO sJIpa C OMOPOM Ha METOJIMYECKUE MAaTePUAIbL;
XapaKTepU30BaTh TOCIE MPEABAPUTEIILHOIO OOCYXKIEHUS C Iearorom
OPUHIUIBL JIEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX OmucaHus (B TOM YHCIIE: COUAOMETP, NATYUKHU MOJIOKEHUS,
paccTosiHUSL U YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, MepHCKor, (oToammapar,
ONTHYECKUE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHna),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIEC PECYPCHI;

UCIIOJIb30BaTh MOJI PYKOBOJICTBOM IEAarora CXeMbl U CXEMaTUYHbIE PUCYHKH
U3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, HU3MEPUTEIBHBIX NPUOOPOB U
TEXHOJIOTUYECKUX TPOIECCOB MPHU PEHICHUH Yy4eOHO-TPAKTUYECKUX 3aj1ay;
ONTHUYECKUE CXEMBbI JUIsI MOCTPOCHUS H300pKEHUM B TUIOCKOM 3€pKajie |
cobuparoIiei JIMH3e;

MPUBOJIUTh MPUMEPHI/HAXOIUTh HHGOPMAIIMIO O MNpUMEpax MNPAKTUUYECKOTO
WCTIONb30BaHUs (PM3UYECKUX 3HAHUN B MOBCEAHEBHOM JKU3HU ISl 00ecTieUeHUs
0e30macHOCTH IpH OOpaIIeHUH ¢ MPUOOPaMH U TEXHUYECKUMH YCTPOICTBAMH,
COXpaHEHUsl 3/710POBbS U COONIOAEHUS HOPM HKOJIOTMYECKOrO IMOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBJISATH MO/ PYKOBOACTBOM TieAarora mouck uHdopmaruu Gusnaeckoro
comepkaHusi B ceTH VIHTEpHET, caMOCTOATENbHO (POPMYIHUPYsS TOUCKOBBIM
3ampoc, HaxXOIWTh NYTH OMNPEACNICHUS JOCTOBEPHOCTH  IOJYYEHHOM
uH(pOpMAITUN Ha OCHOBE UMEIOIIMXCS 3HAHUU U JIOTIOJTHUTEIbHBIX HCTOYHHUKOB,;
HCIIOJb30BaTh MPU BBITIOTHEHUU Y4eOHBIX 3aJaHUN OTOOpaHHYIO Meaarorom
Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3MUYECKOro COAEpKaHUsA, CIPaBOYHbIE
MaTepualibl, pecypcbl cetu MHTEpHET; BlajaeTh NpuéMamMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus MH(DOPMAIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO
C ONMOpPOM Ha AIrOPUTM W YTOUHSAIOIIME BONPOCHI IMENArora; co3AaBaTh IO
PYKOBOJICTBOM Tiefiarora ¢ o0CyXIeHHeM IJIaHa paOOThl TUCEMEHHBIE U YCTHBIC
cooOIIeHHs Ha OCHOBE MH(MOPMAIIUH M3 HECKOJIBKUX HCTOUYHUKOB (PU3MUECKOTO
colepkaHusi, MyOJIMYHO TIPEJACTABIATh PE3YJbTaThl MPOCKTHOW WM
HCCIIEIOBATENIbCKON  ESTEIbHOCTH; IMPU HATOM TPAMOTHO UCIOJIb30BaTh
W3YYCHHBI TOHATHMHBIA  ammapaT HW3y4aeMmMoro paszfena (QU3nKu |
COTIPOBOXK/IATh BBICTYIUICHHE TMIPE3CHTalUe C Y4E€TOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnyeckoe MIaHuPOBaHUE U KOJUYECTBO YACOB, OTBOJMMBIX HA OCBOEHHUE KaX10M TeMbI yueOHOTO npeaMera « Pu3nkay
[IpumepHOIl amanTUPOBAaHHON OCHOBHOH 00pa3oBaTENbHON MPOTrPaMMBI OCHOBHOTO 00IIEero oOpa3oBaHUs OO0YYaloOUIMXCs C
3aJIepP’)KKOM TICUXUYECKOTO Pa3BUTHs, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM paszaenoM [IpumepHoil paboueil mporpammsl
yaeOHoro npeameta «dusuka» 00pa3oBaTebHON TPOrpaMMbl OCHOBHOTO 001iero oopa3osanus. [Ipu sTtom Opranuzarus Brpase
cama BHOCHTb M3MEHEHHs B COJACpkKAHHE M paclpelelieHre y4eOHOro MaTepuasa Mo rojaM oO0y4YeHHs, B MOCIIEI0BATEIbHOCTD
U3Y4YEHHUS TE€M M KOJMYECTBO YAaCOB HAa OCBOCHHE KaXKJOM TEMbI, ONpEJEICHHE OpPraHU3alMOHHBIX (OopM OOyuYeHHUs U T.IL
OOOCHOBaHHOCTh JTaHHBIX M3MEHEHHUH ompezensercs BbIOpaHHBIM 0Opa3oBareiabHON opranuszauueid YMK, nHauBuayanbHbIMU
NCUX0(U3NUECKUMU OCOOEHHOCTSIMM KOHKPETHbIX oOyuatomuxcsa ¢ 3[IP, cTemeHblo yCBOGHHOCTHM MMM Y4Y€OHBIX TEM,
PEKOMEHIallMsIMU 110 0TOOPY U aJjanTaluy yueOHOro Marepuana rno (usuke, npeacraBieHHbIMU B [losicHUTENbHOI 3anHcKe.

7 KJIACC (68 u)
Temarnueckuii OcHOBHBIE BHIBI 1eSITETHHOCTH yYAIUXCS
OcHoBHOe coaepxxanue M, .
0710k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Pazjnen 1. ®u3uka u e€ posib B I03HAHUM OKPY:Kaomero mupa (6 1)
dusznka — Omuka — Hayka o mpupone. SBieHus | BrIgBIeHHE OCHOBHBIX PAa3MUYMN HPH MOMOINM TENarora MexIy (QU3MYECKUMH W XUMHYCCKUMH
Hayka o npupoze | npupoxst  (MC®).  ®usmueckme  sBueHus: | npespaueHusmMa (MC — xumus).
(2 9) MEXaHWUYECKHe,  TEIUIOBBIC,  JJEKTPHUYECKHue, | Pacrmo3HaBaHme W KiaccH(HKANUS IMOcie OOCYXKIEHHS C MEeJaroroM MpH TOMOIIA HaBOISIINX

MAarduMTHBIC, CBETOBLIC, 3BYKOBBIC.

BOIIPOCOB (1)I/ISI/I‘I€CKI/IX SIBJICHMIA: MarHuTHBIX
1 CBCTOBBIX.

Ha6J'[IOI[CHI/IG " OIIMCAaHHC (1)I/IBI/I‘JCCKI/IX SIBJICHHH Ha 0a30BOM YpPOBHE.

MCXaHUYCCKHUX, TCIJIOBBIX, OJICKTPHUUCCKUX,

duznveckne
BeJUYHHBI (2 1)

duznyeckue BEJINYHHBL. Nsmepenue
¢usnueckux Benuuus. Pusuyeckue npubopsi®

Onpezlenem/le IIp1 TOMOIIHU TI€garora HE€HbI ACJICHUA HIKAJIbl U3BMEPUTEIILHOTO npn6opa.
I/I3MepeHHe 10 06p33uy IoJA PYKOBOJACTBOM IIeJarora JIMHEHHBIX pa3MEepoB TCJI U MPOMEKYTKOB

5 MC — 551eMEHTBI COJEPKAHMS, BKIIOYAIOIIME MEXITPEIMETHBIE CBA3H, KOTOPBIE IIOAPOOHEE PACKPHITHI B TEMATHYECKOM [LIAHUPOBAHUH.
6 KypcuBoM 0603Ha4€eH yIeOHBIH MaTepual, KOTOPhIi M3y9aeTcs, HO HE BRIHOCUTCS Ha IPOMEKYTOYHYIO H HTOTOBYFO aTTECTAIIHIO.
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THoepewnocmo
CHCTEMA EIMHHUIL.
Hemoncmpayuu’
1.MexaHuuecKue, TEIJIOBbIE, JIIEKTPHYECKHUE,
MarHUTHbIE, CBETOBBIC SIBJICHUSI.
2.®uzngeckne TMPUOOPHI M IPOLEAYpa MPSIMBIX
U3MEPEHUI  aHAJIOTOBHIM M LU(PPOBBIM
pHOOPOM.
@poumansuvle nadopamopuvie padomel uIU
INEKMPOHHASA OEMOHCIMPAL UL,

usmepenuii.  MexmayHapoaHast

1. OnpeneneHre LEHBI JIETIEHUS
U3MEPUTEILHOTO npudopa (ucmonmp3yst
TEXHOJIOTHYECKYIO KapTy IKCIIEPHMEHTA).

2. Wsmeperne  o0béMa  KHAKOCTH |
TBEPIIOTO Tena.

3. Onpedenenue pasmepos Maibix me.

BPEMEHU C yYETOM MOTPEIIHOCTEH.

W3mepenne mo o0pasily moJi pyKOBOACTBOM II€Aarora o0bsEMa KHUIKOCTH U TBEPIOTO Tela.
W3meperne no oOpasmy moj pyKOBOACTBOM II€arora TEMIEPATyphl NMPH ITOMOIIH >KHAKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyphI.

BrinonHeHue HECHIOXKHBIX TBOPUECKHMX 3aJaHUi C ONOpPOH Ha alrOpuTM, IPEJBAPUTEILHO
Ppa300paHHBIH C IEJaroroM 1o NOUCKY CIIOCOO0B M3MEPEHHS HEKOTOPBIX (PU3NIECKUX XapAKTEPUCTHK,
HampuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), yHaNEHHBIX OOBEKTOB, OONBIINX
paccTOsSHUMN, MaJIBIX IPOMEXYTKOB BpeMeHH. O0Cy KAeHHE TpeiaraeMbpixX clioco00B.

EcrecTBenHo-
HAY4YHBIH METO/
no3Hanus (2 1)

Kak ¢usuka u Jpyrue ecTeCTBEHHBIC
HAYKH U3y4atoT npupoay. Ecmecmeenno-nayunuiii
MemoO no3Hauus: Habaooenue, NOCMAHOBKA
HAYYHO20 — BOMPOCA,  BbIOGUDICEHUE — 2UNOME3,
IKCHEPUMEHM NO NPOosepKe 2unomes, 00bsCHeHUe
Habnwoaemozo sgnenus. Onucanue QuuyecKux
SABNEHUL C NOMOWbIO MOOEElL.

[peamer u MeTo 161 HU3HUKH.
JHemoncmpayuu

1. OmpesienieHue MOrpenIHOCTA
JKCIIEPUMEHTA.

BrInBIDKEHNE THIIOTES ITOCTIE TPEABAPUTENHLHOTO 00CYKICHHS C IEJaroroM, 0OBSICHIIOIIX MPOCTHIE
SIBIICHUSI, HAIIPUMeEDP:

— IOYEMY OCTAHABJIMBACTCA ABMKYIICECA 110 FOpHSOHTaﬂbHOﬁ TMOBECPXHOCTH TECJIO;

— MOYEMY B XKapKyI0 IIOrOAy B CBETIION OIEXK 1€ MPOXIIaJHEN, UeM B TEMHOM.

Br160p crioco6oB MpoBEpKH T'MIIOTE3 U3 IPEUIOKEHHBIX MIE1ar0roM.

HaOmionenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUH 110 TPOBEpKE KaKOW-TMOO THIIOTE3BI,
HampuMep: JIBHOCTh NOJIETa MIApHKa, MYIMIEHHOTO TOPU3OHTAIbHO, TeM Oojblie, uyeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C MearoroM IMpoCTEeHIINX Mojieiel (PU3MUYEeCKUX sIBICHUH (B BUJIE PUCYHKOB
WIN CXEeM), HallpuMep MajJIeHUe NpeIMeTa; IpSIMOJIMHEHHOE PacpOCTpaHEHHE CBETA.

Pa3zpnen 2. IlepBonauajibHble cBeieHusl 0 crpoennn Bemgecrsa (5 u)

CtpoeHue
BemiecrBa (1 1)

CTpocHHE BEIIECTBA: aTOMBI M MOJCKYJIBI, UX
pazmepel. Onvimoi, 0oKasvisarwue OUCKPEmHOe
CmpoeHue eeujecmed.

Dponmansuvie nabopamopuvie padbomsvt u

HabmroneHune n mHTEpIIpETAIHsI COBMECTHO C IIEJJarOTOM OIBITOB, CBUICTEILCTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BELLECTBA: OIBITHI C PACTBOPEHUEM PA3JIMUHBIX BELIECTB B BOJIE.

OueHka Nnpu MOMOLIM TEXHOJOTUYECKOW KapThl pa3MEPOB aTOMOB M MOJEKYJ C HCIOJb30BAHUEM
¢dororpaduii, MOTy4YeHHBIX HA AaTOMHOM CIJIOBOM MHKpockore (ACM).

Omnpenenenure mocie NpeABapUTEIFHOTO 00CY)KICHNUS C TIEIaTr0TOM Pa3MEpOB MaJIbIX Tell.

7Bce JlemoHcTpanmu u JlabopatopHbie paboThl, IPEACTABICHHBIE B CO/ICPKAHNH, TOMYCKAaeTCsi(MOXKHO) MPOBOANTD, UCTIONB3YsI HH(OPMAIMOHHBIE U ANEKTPOHHBIE TEXHOJIOTUH (LU(PPOBBIE
00pa3oBaTebHBIE PECYPCHI).
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onvimui®,
1. Ouenka quameTpa aToMa METOJIOM PSIOB (C
UCTONb30BaHueM (hotorpaduii).

JBuxenune

M B3aHMO/IeHCTB
He YacCTHIX
BemiecTna (2 1)

JBmxeHne gacTull BemiecTBa. CBsA3b CKOPOCTH
JIBUKEHMSI 4acTUL ¢ TeMIiepaTypoil. bpoyHoBckoe
IBIDKeHUE, TUPPy3us. Bzaumoodelicmaue yacmuy
sewjecmed: NPUMsANCeHUe U OMmanKugaHue.

Jemoncmpavyuu

1. HabmoneHue OpOyHOBCKOTO JIBIKCHUSI.

®dponmanvusie n1abopamophsle pabomol u
onbimul

1.0mpiTBl 1O HAOJIOJCHHIO

pacImpeHus Ta3oB.

2.OmbITEL IO OOHApPYKEHUIO JCHCTBUS CHII

MOJIEKYJISIPHOTO MIPUTSKCHNUS.

TCIIJIOBOI'O

Habmronenune m 00BbsICHEHHE TIPH ITOMOIIHU TIeJarora OpOyHOBCKOTO IBIDKEHUS U ABICHUA quddy3nn.
[IpoBenenne n OOBACHEHHWE C OMOPOH Ha ANTOPHTM, MPEIBAPUTEIHFHO Pa300paHHEIA C IEAaroroM
OIIBITOB 10 HAOIIOJICHNIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBeneHne m OOBSICHEHHE OIBITOB C ONOPOW Ha alrOpUTM, MPEIBAPUTENLHO pa3o0paHHBIN C
TIeIaroroM 1o 0OHapyKEHHIO CHII MOJIEKYJISIPHOTO TIPUTSKEHHSI U OTTAJIKUBAHUSI.

ArperaTHbie
COCTOSTHHS
BelecTna (2 4)

ArperatHble COCTOSIHHSI BELIECTBA: CMIPOEHUE
2a308, arcuoxocmeli u MmeEpovIx
(kpucmaniuueckux) men. Bzaumoceazv medxcoy
CBOUCMBAMU  8EWeCE 8 PA3HBIX A2PecamHbIX
COCMOAHUAX U UX  AIMOMHO-MONEKVIAPHbIM
cmpoenueM. Ocobennocmu azpezammuix
COCMOSIHULL BOOWL.

Hemoncmpayuu

1. Habmonenue nuddysnu.

Onucanue noJi pyKOBOJCTBOM Te1arora (C UCMOIb30BaHUEM MPOCTHIX MOJIENIEH) OCHOBHBIX Pa3InUMiA
B CTPOEHUU T'a30B, )KUAKOCTEI U TBEPABIX TEIL.

HavanpHple mMpencTaBIeHUS O MallOW CXKUMAaeMOCTH JKUAKOCTEH W TBEPABIX TeN, OOJIBIION
C)KMMaeMOCTH Ia30B.

OOpscHeHHE Ha 0a30BOM YPOBHE ITOJ KOHTPOJIEM IIe[arora O COXpaHCHHU (POPMBI TBEPABIX TN U
TEKY4€CTH KUJIKOCTH.

Habnromenue 3a ommeiTaMu, JOKA3bIBAIOIIMMH, 9YTO B TBEPIOM COCTOSTHUH BOJBI YACTHIIHI HAXOATCS B
CpeIHEM Jajblie IPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B KHIKOM.

VYcraHoBieHHE €  ONOpPOM Ha JUAAKTUYECKHMM MaTepuan MpOCThIX B3aWMOCBS3EH Mexay
0COOCHHOCTSIMH arperaTHBIX COCTOSIHHH BOJBI M CYIIECTBOBAaHHEM BOAHBEIX opraHusmMoB (MC —
Ouonorus, reorpadus).

Pa3nen 3. /IBuskenue u B3aumojeiicteue te (21 u)

MexaHuueckoe
aBuskenue (3 9)

MexaHnueckoe ABUXKeHUE. PaBHOMepHoe U
HepaBHOMepHOe nBmxkeHne. Ckxopocts. Cpeduss
CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér nyTu v BpeMeHu IBUKEHUS.

Hemoncmpayuu

1. HaGmogenue  MeEXaHHYECKOTO  JIBHYKEHUS

HccenenoBanue paBHOMEPHOTO JBUXKECHUS U ONIPEJEIICHUE €0 IPU3HAKOB I10CIIE IIPEIBAPUTEILHOTO

00CYXXIEHUS C TTeJaroroM.

HaGroieHre HepaBHOMEPHOTO IBIKEHUS U OTIPEISNIEHUE €r0 OTIIMIHIA OT PABHOMEPHOTO JIBHKEHUS
ocie MPeaBapUTEIFHOTO OOCYKICHHS C TIEIarOTOM.

PenieHne THIMOBBIX Pacu€THBIX 3a7a4 B 1—2 NEWCTBHUS C OMOPOM HA aJrOPUTM, MPEIBAPUTEIHHO

Ppa300paHHBIN COBMECTHO C MEAArOroM Ha ONPENIeICHUE IIyTH, CKOPOCTH H BPEMEHU PaBHOMEPHOTO

8 3nech n nanee IPUBOIUTCS PACIIMPEHHBIH TepedeHb Tab0paTOPHBIX pabOT M ONBITOB, N3 KOTOPOTO YUUTENb JIeNlaeT BEIOOP 110 CBOEMY YCMOTPEHHIO H ¢ YUETOM CIHCKA SKCIIEPUMEHTAIBHBIX 3aaHHH,
npearaeMsix B pamkax OI'D mo ¢msuke.
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Tena.
2. N3mepenue
JIBHYKEHHSI.
@dponmanvuvie nadopamopnsle pabomst u
onvimul
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIDKCHUS (IIApUKa B JKUAKOCTH, MOJEIH
ANEKTPHYECKOTO aBTOMOOMIIS H T. II.).
2. OnpeneneHre cpemHei CKOpOCTH
CKONBKECHMST Opycka WM IIapuKa 1o
HaAKJIOHHOM MIIOCKOCTH.

CKOPOCTH HpﬂMOJ'IHHefIHOF (6]

JBHKCHHUA.
Ananmz TIpy MOMOIIH negarora Fpa(l)I/IKOB 3aBUCUMOCTH IIYTU U CKOPOCTU OT BPEMECHHU.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBnenue HHEPITUH. 3akon uHepyuu.
Bzaumooeticmeue men xax npuvuma usmeHeHus
ckopocmu  osudicenus men. Macca kak mepa
unepmuocmu mena. IlnotHOCTH BemecTBa. Cea3b
NIOMHOCMU C KOAUHECMBOM MONEKY]l 8 eOuHuye
00véMma sewgecmea.

Hemoncmpayuu

1. HabmoneHne sBICHUS HHEPLIUH.

2. HabmtoieHre U3MEHEHHUsT CKOPOCTH MPH
B3aUMOJICHCTBHH TEJI.

3. CpaBHeHuUE Mace MO B3aUMOJICHCTBHUIO TEJL.

OObsicHEeHHE TPH TIOMOIIM TEXHOJOIMYECKOW KapThl M MeJarora W IMPOTHO3MPOBAHUE SIBJICHUIA,
00YCIIOBJICHHBIX WHEpLHUEH, HapUMep: YTO MPOMCXOAUT NPH TOPMOXXCHHH WM PE3KOM MaHEBpe
aBTOMOOWIISI, TOYEMY HEBO3MOKHO MTHOBEHHO NPEKPATUTh JBIKCHUCE Ha BEJIOCHUIIEIC MM CAMOKATE
HUT. A

HaOmonenne u 0a30BBI aHaNM3 ONBITOB IIOA PYKOBOJACTBOM IIE€[Arora, IEMOHCTPHPYIOIINX
HM3MEHEHHE CKOPOCTH JBW)KECHUS Tea B Pe3yNbTaTe JEUCTBUSA Ha HETO JPYTUX TEIL

Pemenne TMNOBBIX pacué€THBIX 3afad B 1—2 AEHCTBHS C ONOPOH Ha AlTOPHUTM, MPEIBAPUTEIBHO
pa300paHHBII COBMECTHO C MIEIaroroM Ha OIpeIeNICHHE MAcChl Tela, ero 00bEMa U INIOTHOCTH.
HaOmonenne u 6a30BBI aHAM3 ONBITOB I0J] PYKOBOJACTBOM IIEJarora, JAEMOHCTPHPYIOMINX
3aBHCUMOCTb U3MEHEHUS CKOPOCTH TeNa OT €r0 MacChl IPH B3auMoJeiicTBuu Tel. M3MepeHne Maccel
Telna pa3INyHbBIMU CTIOCOOaMH.

OrmpenienieHre COBMECTHO € MEAAroroM IUIOTHOCTH Tela B Pe3yJIbTaTe U3MEPEHHS €r0 MacChl U 00bEMa.
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Cuia. Buanb! cun
(14 4)

Cuna KaK XapaKTepUCTUKA
B3auMojieiicTBusa Ten. Cuia ynpyrocTd M 3aKOH
T'yka. Hsmepenue  cunv c  nomowwio
ounamomempa. SIBIeHWE TATOTEHUS M CHIA
Tokectu. Cuna msoicecmu Ha Opy2ux naaHemax
(MC). Bec mena. Hesecomocms. CroxKeHUE CHII,
HaIpaBJIEHHBIX no OJIHOM MPSIMOM.
PaBropneiictBytomas cun. Cuna mpenus. Tpenue
cronvocenus u mpenue noxos. Tpenue ¢ npupode u
mexnuxe (MC).

Jemoncmpauuu’
1.CnosxeHue CHII, HATIPABJIEHHBIX O OJHOM
pSAMOiL.
2 Jlemoncmpayus ~ cunbl  ynpy2ocmu  Ha

PA3TUYHBIX MAMEPUANAX.
Dponmanvuvie nabopamopnvie padbomvt u
onvimbul.
1. Onpenenenue IIOTHOCTH TBEPIOTO TeNa.
2.0m0bITBI, JAEMOHCTPUPYIOIIUE 3aBHCUMOCTD
pacTspkeHust  (nedopmannu) TPYKHHBL  OT
IIPUIIOKEHHOU CUJIBL.
3.0mBIThl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD
CHJIBI TPEHMS CKOJIBXEHHS OT Beca Tesla U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

W3ydeHune COBMECTHO C IIeJaroroM B3auMOJEHCTBUS KaK IPUUUHBI U3MEHEHHS CKOPOCTH T€Ja UITH €T0
nedopmanuu.

Omnncanne Ha HAYaJIbHOM YPOBHE PEANbHBIX CHUTYAIMH B3aMMOICHCTBHSA TEI C MOMOIIBIO MOJIENCH, B
KOTOPBIX BBOJHUTCS ITOHSATHE U N300pa’KEHNUE CUIIBL.

W3ydenne mox pyKOBOJACTBOM Mefarora CHJIbl YHOPYroCTH, 3aBHCHUMOCTU CHJBI YHOPYTOCTH OT
YAJIMHEHUS pe3WHOBOTO MIHYpPa WIIN IPYKUHEI (C IIOCTPOSHUEM IpaduKa).

AHanu3 ¢ onopoil Ha IUAAKTUYECKUH MaTepuall o]l KOHTPOJIEM NeAarora NpakTHUECKUX CUTYaIUi,
B KOTOPBIX HpOSIBJISETCS AEHCTBHE CHJIBI YHOPYTrocTU (YHpPYyrocTh Msiua, KPOCCOBOK, BETOK JepeBa
U J1p.).

AHanu3 ¢ onopoi Ha AUIAKTUYECKHH MaTepHal MoJA KOHTPOJEM IeJarora CUTyalui, CBI3aHHBIX C
SIBICHHEM TSTOTEHUSI.

[Tonnmanue ¢ omopoi Ha CXeMbl HPH IOMOINM Mexarora OpOUTAIFHOTO ABWKEHHS IUIAHET C
HCTIONB30BAHKUEM SIBIICHUS TATOTEHHS U 3akoHa nHepiun (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ moMonpio quHamMomerpa. OOOCHOBaHME 3TOTO criocoda M3MEpEeHus Iocie
MIOBTOPEHUS € IIEJarOTOM.

Habmonenne siBIeHNsI HEBECOMOCTH.

HabmnroneHue 3a skCIepUMEHTAIBHBIM MTOJyYSHUEM MpaBMia CIOXKEHUS CHJI, HAallPaBJICHHBIX BAOJb
oJHOH npsiMoit. OmpeenieHe Mpyu MOMOIIY Nearora BeIMYUHbI paBHOJACHCTBYIONIEH CHIL.
W3yuenue noj pyKOBOJCTBOM I€1arora CHJIbI TPEHUS CKOJIbKEHUS U CUIIBI TPEHHUS TTOKOSI.
HccrnenoBanue ¢ omopoi Ha TEXHOJOTHMUECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Teja
U CBOMCTB TPYIIHUXCS TOBEPXHOCTEH.

ba3oBblii aHanu3 ¢ ONOPOM Ha AUIAKTHYECKUN MaTepHall IOJ KOHTPOJEM IeAarora NpakTU4eCKUX
CHUTyalMi, B KOTOPBIX MPOSBIACTCSA ASHCTBHUE CHIIBI TPEHHSI, UCTIOJIB3YIOTCS CTIOCOOBI €€ YMEHBIICHHS
WIN yBeIWYeHUs (KaTaHWE Ha JBDKaX, KOHBKAaX, TOPMOJKEHHE AaBTOMOOWJIS, HCIIOJIE30BaHHE
TIOINTUITHUKOB, MIJIAaBAaHUE BOJHBIX JKUBOTHBIX U 1p.) (MC — Ouonorus).

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHS C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIIHLHO
pa300paHHBIIl COBMECTHO C IIEZ[ar0rOM C UCTIONIb30BaHHEM (DOPMYIT T pacu€Ta CHIIBI TSXKECTH, CUITBI
YIPYTOCTH, CUIIbI TPEHUSL.

Pa3znen 4. JlaBienune TBEPABIX TeJ, :KUAKoOCTei 1 ra3os (21 4)

JlaBnenue.
Ilepenaua
JaBJIeHUS
TBEPABIMH
TeJIaMHu,
SKUAKOCTSIMM M
razamiu (3 4)

Hasnenue. Cnoco0vt yMeHbuleHUs U Y8eauyenus
oasnenus. [lasnenue 2aza. 3a8ucumocmo
oasjenust 2asa om 00vEMa, memnepamypbi.
Ilepeoaua oasrenus meépovimu meiamu,
arcuokocmamu u eazamu. 3axon Ilackans.
ITneemamuueckue mawiunbl.

Jemoncmpayuu?

1.3aBHCHMOCTbH

TEMIIEPaTyPhI.

JABJICHUA rasa oT

Amnanu3 1 00BsICHEHHE C OTIOPOH Ha TUIAKTUYECKUI MaTepHall o1 KOHTPOJIEM TIeJjarora OIbITOB H
MIPAKTUIECKUX CUTYAIHH, B KOTOPBIX MPOSBIAETCS CHJIA TaBICHUS.

ObocHOBaHME € OTIOPOIl HA TEXHOJIOTHUECKYIO KapTy IPH IIOMOIIIH [T€arora Crioco00B yMEHBIIIEHUS U
YBEJIMYEHUS JTaBICHUS.

W3ydenue o1 pyKOBOACTBOM I€/1arora 3aBUCMMOCTH JaBJICHUS ra3a oT 00bEMa U TeMIepaTypebl.
W3ydenue o pyKOBOACTBOM Ie1arora 0COOEHHOCTEH Mepeaayn JaBIeHUs TBEPIBIMU TeTIaMH,
KHUIKOCTAMH 1 TazaMu. OO0CHOBaHHE Pe3yIbTaTOB OMBITOB 0COOEHHOCTSIMY CTPOSHUS BEIIECTBA B
TBEPAOM, JKUJIKOM U I'a3000pa3HOM COCTOSHMSX IPEIIOKEHHBIMU (DOPMYINPOBKaMHU.

Habroierne 3a sSKCiepruMEeHTaIFHBIM J0Ka3aTeIbCTBOM 3aKoHa [lackars.
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2. Ilepenaya qaBaCHUS KUAKOCTHIO M Ta30M.

PelieHne THIOBBIX PAacUETHBIX 3ama4 B 1—2 MEHCTBUSA ¢ OMOPOM HA aArOPUTM, MPEIBAPUTEIBHO
pa3o0paHHBIN COBMECTHO € TIEIarOTOM Ha pacdéT NaBICHUS TBEPAOTO Tela.

JlaBienue
sxuakoct (5 9)

3aBHUCHMOCTD JTABJICHHS KUIKOCTH OT TITyOHHEI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. T'uopaenuueckue Mexanuzmbl.

Jemoncmpauuu’

1. Coobmarommuecs cocy bl

2. 'mapaBauvecKui mpecc.

HccnenoBanne ¢ omopoii Ha TEXHOJIOTHYECKYIO KapTy MOJ PyKOBOJACTBOM MEarora 3aBUCHMOCTH
JIaBJICHUS! XKHUIKOCTH OT TIIyOHHBI IOTPYKEHUS U INIOTHOCTH XKUJKOCTH.

Habmonenue u HauaipHOE IOHUMaHKE THAPOCTATHYECKOTO TTapajiokca Ha OCHOBeE 3aKoHa [lackans.
H3ydeHne COBMECTHO C II€aroroM COOOMIAIOIUXCS COCYI0B.

Pemmenne THIIOBBIX pacuéTHHIX 3a7a4d B 1—2 HEHCTBHA ¢ OMOPOW Ha aNTOPUTM, MPEIBapUTEIEHO
pa300paHHBII COBMECTHO C MEIAaroroM Ha pacuéT NaBICHHS )KUAKOCTH.

Habimoenne 3a 00bsicCHEHHEM NPUHITHIIA ASHCTBHS THAPABINYECKOTro TIpecca.

AHamu3 W OOBSICHEHHE C ONOpOW Ha JMJAKTHYSCKUH Marepuan IoJ KOHTPOJEeM Iiefarora
MIPAaKTHYECKUX CHTYalHH, IEMOHCTPUPYIONINX MPOSIBICHNE AAaBICHUS >KUIKOCTH U 3aKoHa [lackans,
HalpHuMep MPOIECCOB B OpPraHU3Me IpH ITyOokoBoaHOM HEIpsiHUN (MC — Onosorus).

AtmocdepHoe
nasJenue (6 4)

Atmocdepa 3emin u atMocepHOe AaBiCHHE.
Ilpuuunel cywecmeosanus 8030VUHOU 0OONOYKU

3emnu. Onvim Toppuuennu. H3mepenue
ammocpepnozo oagnenus. 3asucumocmuo
ammocepno2o  0agieHus Om  GblCOMbl  HAO
yposuem  mops. Ilpubopvr  Ons  usmepenus
ammocgepHo2o 0agieHus.

Jemoncmpayuu?

1. [IposiBnenue neicTBrst aTMOCHEPHOTO

JIaBJICHMSI.

Habumonenue 3a sxcriepuMeHTalIbHBIM 00HApYKEHHEM aTMOC(EPHOTo IABJICHUSL.

AHanu3 1 00bsICHEHHE C OTIOPOM Ha TUAAKTUYECKUH MaTepHal o KOHTPOJIeM IeJlarora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IHCTBUEM aTMOC(HEPHOTO TaBICHUSL.

HaGmonenue 3a 00bsiCHEHHEM CyILIECTBOBaHMs aTMOCc(epbl Ha 3eMiIe M HEKOTOPBIX IIaHEeTaxX Wi e€
OTCYTCTBUSI Ha pyrux miaHerax u Jlyue (MC — reorpadus, actpoHOMHUS).

bazoBoe noHMMaHue NMPUYUH U3MEHEHHUs TUIOTHOCTH aTMOC(ephbl C BBHICOTOH M 3aBUCHMOCTH
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

PerieHne THMOBBIX pacu€THBIX 33724 B 1—2 JEHCTBHS C OMOPOW HA aJrOPUTM, MPEIBAPUTEIIHHO
pa300paHHBII COBMECTHO C TIEIarOrOM Ha pacuéT aTMOC(HEpHOTO TaBICHHS.

Wzyuenne moj pyKOBOJICTBOM TIeZ[arora yCTporucTBa bapoMeTpa-aHepoHIa.
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HeiicrBue

SKHAKOCTH M ra3a
HAa MOrpyxkéHHOe
B HUX TeJo (7 4)

Heticmesue srcudxocmu u 2a3a Ha Nozpyscénnoe
6 nux meno. BelTankuparomas (apxumenoBa) cuia.

3axon Apxumeoa. Inasanue mei.

Bosoyxonnasanue.

Jemoncmpayuu’

1.3aBucuMOCTh  BBITANKUBAIOMIEH CHIBI OT
00péMa TOTpYXKEHHOH dYacTH Tenma o
TUIOTHOCTH JKUJIKOCTH.

2.PaBeHCTBO  BBITAJIKUBAIOUIEH CHJIBI  BECy

BBITECHEHHOM >KUIKOCTH.

3. YcnoBue IulaBaHUWS TeN: IUIABAHWE WM

MOTPY)KEHUE Ted B 3aBUCUMOCTH  OT

COOTHOIIIEHUS TUIOTHOCTEH Tela U KUJAKOCTH.

Dponmanvuvie nabopamopnvie pabdbomvt u

onvimol.

1. UccnenoBanne 3aBUCHMOCTH Beca Tella B
Bo/ie OT 00BEMa MOTPYKEHHOW B JKUAKOCTH
YacTH Tena.

2. OnpezienicHUE  BBITAJKUBAIOIICH  CHJIBL,
JEUCTBYIOIIEH Ha TeJo, IOrpyXEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIICH
CUJIbI, IEUCTBYIOIIEH Ha TEJIO B XKUIKOCTH, OT
Macchl Tena.

4. OmBITEL, OEMOHCTPUPYIOIINE 3aBUCHMOCTD
BBITAJIKUBAIOIIEH CHJBI, JAEWCTBYIOUIEH Ha
TEJO B XHUIKOCTH, OT 00BEMA OTPYKEHHOH B
JKUAKOCTh YacTH Tejlda U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeoMeTpa 1701031
KOHCTPYUPOBaHHUE JIOJIKK U OTpeJeNieHne eé
rpy30M0IbEMHOCTH.

Habnronenue 3a 3KCriepruMEHTATBHBIM OOHAPYKSHUEM JICHCTBUS KUIKOCTH M Ta3a Ha IOTPYKEHHOE B
HUX TeJO.

Omnpenenenue ¢ OMoOpoil Ha TEXHOJIOTMYECKYIO KapTy BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIONIEH Ha TeTo,
MOTPYXEHHOE B JKUAKOCTD.

Habmronenue 3a mpoBeeHNEM B 00CYKICHHE COBMECTHO C TIEJarOTOM OIBITOB, IEMOHCTPHPYFOIITIX
3aBHCHUMOCTH BBITAIKMBAIONICH CHIIBI, EHCTBYIOMIEH Ha TEJIO B KUAKOCTH, OT 00BEMa MOTpyKEHHON
B )KHIKOCTB YaCTH TEJIA ¥ OT INIOTHOCTH YKUIKOCTH.

HccregoBanne o pyKOBOJACTBOM II€Aarora 3aBHCUMOCTH Beca TeJia B BOJIE OT 00bEMa MMOrpykEHHON
B )KHIKOCTB YaCTH TeJa.

Pemenne THHOBBIX pacu€THBIX 3a1ad B 1—2 NeHcTBUS C OMOpPOW HA alTOPUTM, HMpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEJaroroM Ha MpUMEHEHHE 3aKOHa ApXuMena U yCIOBUS IUIaBAHUS TEJl.
KoHcTpyupoBanue mpu mOMOIIM MeJarora apeoMeTpa Wik KOHCTPYUPOBAaHHE JIOJKH U ONpeIeTIeHIe
€€ Irpy30M0AbEMHOCTH.

Pa3zgen 5

. Pa6ora u MomHoCTh. JHEprus (12 4)

Pabora
M MOIITHOCTH
(ER))

Mexanunyeckas pabota. MomHocTb

HaOmonenne 3a 3KCIIepUMEHTAIBHBIM OIpE/ICNICHHEM MEXaHWYeCKOW PabOTHI CHIIBI TSXKECTH HPHU
MaJeHUU Tejla M CHJIbl TPEHUs IpPH DPABHOMEPHOM MEPEMEIICHUHM Tejla M0 TOPU30HTAIbHOU
MIOBEPXHOCTH.

Habmonenne 3a neMoHcTpanueii pacuéra MOIIHOCTH, pa3BUBAaEMOH IPH TIOIBEME T10 JIECTHHIIE.
Pemenre THIOBBIX pacuyETHBIX 3a1ad B 1—2 neHCTBUS ¢ OMOpPOW Ha AITOPUTM, IPEIBAPUTEIHEHO
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pa3o0paHHBIii COBMECTHO C TIEIAarOTOM Ha pacuéT MEXaHUIeCKOW paboThl M MOIITHOCTH.

IIpocrobie
mexanu3mbl (5 1)

ITpocTsie MEXaHN3MBI: pBIYar, OJI0K, HAKIOHHAS
INIOCKOCTb.  [Ipasuno  pasHosecus  puvluaza.
IIpumenenue npasuna pasHosecus pwviiaza K
onoky. «3onomoe npasunoy mexanuxu. KILJ|
MPOCTBIX MeXaHu3MOB. IIpocTble MeXaHU3MBI B
OBITY U TEXHUKE.

Jemoncmpavyuu

1. IIpumeps! POCTHIX MEXaHU3MOB.

Dponmanvuvie 1adopamopHvie padomul u
onbimul

1. Onpedenenue pabomel cunvl mpenus npu

PAsHOMEPHOM 08uUICeHUU mena no

20pU30OHMANLHOT NOBEPXHOCHII.

2. Hccneooeanue ycnosuii pagHogecus poiuaza.

3. Usmepenue KII[ wnaxnonnou niockocmu

(31eKMpOHHASE OeMOHCIMpayus).

HayanpHoe NOHMMaHUE BBIMTPHIIIA B CHJIE IPOCTHIX MEXAHU3MOB Ha IPUMEPE pblyara, IOJBUKHOTO
Y HETIOJIBUKHOTO OJIOKOB, HAKJIOHHOH MJIOCKOCTH.

HccnenoBanue COBMECTHO C MEIaroroM ycjaoBUsI paBHOBECHS phlyara.

OOHapyxeHue o]l pyKOBOJCTBOM Ieflarora ¢ OIOpoii Ha AWAAKTHUSCKIN MaTeprall CBOMHCTB IPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAX U IPUCIIOCOOICHISX, HCIIOIB3YeMbIX B OBITY U TEXHHUKE, a
TakXke B XKUBBIX opranuzMax (MC — 6uoorus).

HabnroneHue 3a 3KCIIepUMEHTAIBHBIM JJOKAa3aTeIbCTBOM PABEHCTBA pa0OT IPH MPUMEHEHUH POCTHIX
MEXaHU3MOB.

Onpenenenue moj pykooacTsoM neparora KITJ[ HakIOHHO# MIOCKOCTH.

Pemienne TUMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUS C OMOPOM Ha aJTOPUTM, IMpeABApUTENILHO
pa3o0paHHBIIl COBMECTHO C TEIaroroM Ha MPUMEHEHHWE IpaBHJIA PAaBHOBECHs phlyara M Ha pacuér
KIIA.

Mexanuueckast
neprus (4 4)

Mexanmueckas »Heprus. Kunemuueckas u
nomenyuanvhas sHepeus. Illpespawgenue 00H020
8U0A MexaHuyeckou dSHepeuu 8 Opyeou. 3aKoH
COXpaHEHHMs] SHEPTHU B MEXaHHUKE.
®@poHTAIbHBIE JJA00paTOPHbIE PAGOThI U
ONBITHI.

1. Nzyuenne 3aKOHa COXPaHEHHUS
MEXaHUYECKOW dHEeprun (JICKTPOHHAS
JIEMOHCTpAITHS).

Habmonenue 3a sKcriepuMEHTaIbHBIM ONPEISIICHHEM U3MEHEHNSI KHHETHYECKOH 1 MOTCHINAIbHON
SHEPIuU Tela MPH €ro CKAThIBAHUU 110 HAKIIOHHOW IIOCKOCTH.

DopMyJIMpOBaHHE COBMECTHO € IEAArOrOM Ha OCHOBE HCCIIEJOBAHUS 3aKOHA COXPAaHEHHUS
MEXAaHUYECKOM SHEPTUU.

IIpencrasieHue npy NOMOLIY [IEAArora rpaHul] IPUMEHUMOCTH 3aKOHA COXPAaHEHUs SJHEPTUU.
Pemenne THIOBBIX pacy€THBIX 33/1a4 B |—2 NEeWCTBHS C ONMOPOM HA alrOPHUTM, NMPEIBAPUTEIHLHO
pa300paHHBIIl COBMECTHO C I1E/IaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3epBHoe Bpemst (3 4)

8 KJIACC (68 u)

TemaTnuecKkuid
0JI0K, TEMBI

OcHoBHOe coaepkaHue

OcHoBHBbIE BUABI 1eSITEILHOCTH YYAIIUXCS
(Ha ypoBHe y4eOHBIX el cTBHUIl)
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Pa3znen 6. TenoBbie siBjeHus (28 1)
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CtpoeHue
M CBOMCTBa
BemtecTna (7 1)

OcHogHule noaocenus MOAEKYAAPHO-
KUHEeMUYeCcKoU meopuu CMpoeHusi 6eujecmad.
Macca u pasmepor amomos u moaekyn. Onvimel,
noomeepacoarouue OCHOBHble — NOJIOAHCEHUS.
MONEKYIAPHO-KUHEMUYeCKol meopuu.

Mogemu TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO
cocTosiHuM  BemectBa. Kpucmaniuueckue —u
amopgnvie mena. OOvsAcHeHUue c8olcmM8 2a308,
Jorcuokocmet U mMEEPOLIX mel  HA  OCHOGe
NOAOAHCEHUL MONEKYAAPHO-KUHEMUYECKOU MEOPUU.
CwmauuBanue u xanunisipHvie aenenus. Tennogoe
pacuupenue u cocamue.

JMemoncmpayuu®

1. HabmoneHnne OpOyHOBCKOTO TBIKCHHS.

2. Habmonenue nuddy3un.

3. Habmonenne  ABneHUi

KaIMWULIPHBIX SBICHHH.

4. HaGmroieHue TeTI0BOTrO PaCIUPEHHS TETL.

5. 3MeHeHMe MaBICHUS Ta3a MU U3MCHCHUHU

00BpEMa U HarpEeBaHUK WK OXJIAKICHHU.

Dponmanvuele 1adopamopHsvie padomol u
onvimul.

1. OmbITel 1O OOHApy)KEHHIO AEHCTBHUS CHI

CMa4YrBaHUA n

MOJICKYJISIDHOT'O MIPUATSKEHUS (i
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OmpITHL TO BBHIPAIIMBAHUIO  KPUCTAJUIOB
ITOBapEHHO COJIM MIIH caxapa.

3. OmpITHL MO0  HAONIOJCHHIO  TEILUIOBOTO

pacuMpeHus Ta3oB, XHUIKOCTEH W TBEPABIX
TelL.

4. OnpeneneHne AaBiIeHUs BO3AyXa B OaoHe
HITIPHIIA.

5. OnBITE, JEMOHCTPHPYIONINE 3aBUCHMOCTH
JaBICHUSI BO3IyXa OT ero obeéma u
HaTrpeBaHMS WIN OXJIAKICHHUS.

6. Ilposepxa eunomesuvi MUHENHOU 3A6UCUMOCTIU

ONUHbL cmonbuka JICUOKOCMU 6
MEPMOMEMPUYEcKoll mpyoxe om
meMnepamypbl.

HaGmonenue u MHTEpIpeTaIyisi COBMECTHO C IIEJaroroM OIBITOB, CBHETEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEIECTBA: OIBITHI C PACTBOPEHUEM PA3IUYHBIX BEIIECTB B BOJE.

Pemenne THNOBBIX pacd€THBIX 3a1ad B 1—2 AEWCTBUS C OMOPOH Ha alrOpPUTM, MPEIBAPHTEIBHO
pa300paHHBII COBMECTHO C IIEIar0roM 10 OIIEHHBAHHIO KOJMUYECTBA ATOMOB WM MOJIEKYJI B €AMHHIIE
00béMa BelecTBa.

[IpeacraBnenne npu MOMOIIM Neaarora OpOyHOBCKOTO JIBMXKEHHS, sIBIEHUS AUGPPY3UU U pa3Iuuuii
MeXly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BELECTBA.
OObsicHeHHE TIPU TIOMOIIIN Telarora ¢ ONopoil Ha TUIAKTHYECKUI MaTepuall OCHOBHBIX pa3jInuuil B
CTPOGHUHU Tra30B, JKUAKOCTEHM U TBEPIABIX TEN C HCHOJIB30BAHUEM MOJOXKEHHUH MOJEKYJIIPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue noa pykOBOJCTBOM I€Jarora OMBITOB IO BEIPAIIMBAaHUIO KPUCTAIIOB TOBApEHHOM con
WM caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 00bSICHEHUE U3 MPEJIOKEHHOTO TIEPEYHs. BEIBO/IOB OIBITOB,
JEMOHCTPHUPYIOLNX KaIMUIAPHBIC SBICHUS U SIBICHHEC CMauUBaHUS.

OObsicHEHHE ¢ OTIOPOH HA TEXHOJIOTHUYECKYIO KapTy MO PYKOBOJCTBOM IEarora posii KanuUIIPHBIX
SIBIICHUI JJIS1 TIOCTYIUICHUS BOABI B oprannu3M pacternit (MC — Ononmorus).

HaOmonenne oneITOB 10 HAOIOACHHIO TEIUIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEII.
OObsICHEHHE C ONOPOI Ha TEXHOJIIOTHIECKYIO KapTy 0]l PyKOBOACTBOM II€Iarora COXpaHeHust 00bEMa
TBEPIBIX TEI, TEKYUECTH XKHUIKOCTH (B TOM UHCIIE, Pa3HUIBI B TEKYUIECTH AJISI PA3HBIX KHUIKOCTEN),
JlaBJICHUs rasa.

HabnroneHue 3a MpoBeA€HUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCUMOCTD JaBICHHS BO3/lyXa OT €ro
00bEMa M HarpeBaHUs] WIM OXJIXKICHUS, U WX OOBSCHEHHE HAa OCHOBE aTOMHO-MOJIEKYJSIPHOTO
yUYEeHHSI.

AHanu3 NpH MOMOIIY TeJjarora ¢ ONopoi Ha MUAAKTHYECKHUH MaTepHal MPaKTHYEeCKUX CHUTYyaluii,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUAKOCTEN U TBEPABIX TEIL.
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TenjioBbie
npoueccol (21 v)

Temneparypa. Cesa3p  memnepamypbl  co
CKOPOCMbIO MENI06020 OBUICEHUS. YACTUY,.

Buytpennsis sueprusi. Cnocobvi  usmeneHus
BHYmpenHell — dHepauu: — menjonepeoava - u
coseputenue pabomoei. Buder mennonepedauu:

menﬂonpoeo()Hocmb, KOHBEKYUsl, usjily4erue.
KommuectBo TCIIJIOTHI. VnenbHas

TETUIOEMKOCTh BEIIIECTBA. Tennoobmern u mennogoe

pasrnoeecue. YpaeHeHue Mmennio8020 banamca.
IInasnenue u omsepdeeaﬂue KpucmajiiudecKkux

sewjecms.  YIenbHas ~ TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u konOencayus. Hcnapenue
(MC). Kunenwue. VY nenbHas TeIIoTa
mapooOpa3oBaHUsA. 3a6UCUMOCb MeMNepamypbl
KuneHusi om ammocgepHrozo oasnenus.
Buasicnocms 6030yxa.

OHeprus  TOIUIMBA.  YIETWbHas — TeIUIoTa
CTOpaHusl.

Hpunyunvr pabomvl mennogeix Osucamereil.
K Menyo6020
osucamens. Tennosvle oOsucamenu u sawuma

oxpyaicaiougeti cpeovt (MC).

3axon coxpanenus u npespaujeHuss dIHepaUU 8
mennosvix npoyeccax (MC).

Jemoncmpayuu?
[IpaBuiia m3MepeHHs TEMITEPaTypHL.

1. Bumsl Tenmonepenayn.

2. OxJaxIeHue Mpy COBEPIIICHUU PAOOTHI.

3. HarpeBanue 1mpu  cOBepiieHUH  pabOThI
BHEIHUMU CHJIAMH.

4. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3JIMYHBIX
BELLECTB.

5. HabGmronenne KumeHus..

6. HaOnroneHne  MOCTOSHCTBA — TEMIICPATypPhI

IPH TUIABJICHUU.
7. Mopeny TeIIOBbIX JBUraTee.
Dponmansuvie 1adopamopnsie padomul u
onpimul.
1. HaGOmomeHue W3MEHEHHs] BHYTpPCHHEH
SHEPIHU TeJa B pe3yibTaTe TeIUIONepeaadn U
pabOoTHI BHEIITHHUX CHIIL.

OO0ocHOBaHME TIO TOATOTOBICHHOMY aJITOPUTMY COBMECTHO C HEJaroroM MpaBuil H3MEPEHHs
TeMIepaTyphbl.

CpaBHEeHHE Pa3TMIHBIX CIIOCOOOB H3MEPEHHMS U IIIKAJI TEMIIEPaTypPHI.

HaGmtonenue 3a npoBeieHHEM OIIBITOB, AEMOHCTPUPYIOLIMX U3MEHEHNE BHYTPEHHEH SHEPT U Tejia B
pe3yabpTaTe TeIionepeiayy U padoThl BHEITHUX CHJL.

HabGmonenue 3a npoBeieHUEM ONBITOB, 00CYK/ICHHE MIPAKTHUYECKUX CUTYAIMH, JEMOHCTPUPYIOIINX
pasIuvHbIe BUABI TEIIONEPEAauu: TEIIONPOBOIHOCTh, KOHBEKIINIO, U3ITyUEHUE.

HccnenoBanue ¢ 0mopoil Ha TEXHOJOTHUYECKYIO KapTy M0 pPyKOBOJACTBOM II€Jarora sBJICHUs
TEII000MEHA MPH CMEITUBAHIH XOJIOJHOW U TOPSYCH BOJIBI.

HaGmonenue yctaHOBIEHHUS TEIUIOBOTO PAaBHOBECHST MEXKTy TOPsUEii U XOJI0AHON BOIOM.
OmnpeneneHue Npy MOMOIIH Ie1arora KOJIN4ecTBa TEIJIOTHI, TOJYyYeHHOTO BOAOH ITPH TEMII000MEHE ¢
HarpeThiM METANIMYECKUM LIHJIMHAPOM.

OmnpeneneHue Mo TabJIHIe YACTbHON TeIIOEMKOCTH BEIIECCTBA.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH Ha aIrOPUTM, NMPEABAPUTEIBHO
pa3o0paHHBIE COBMECTHO C IIEAaroroM, CBS3aHHBIX C BEIUMCICHHEM KOJHYECTBA TEIUIOTHl H
TEIUIOEMKOCTH TIPH TETIOOOMEHE.

AHanu3 Opu MOMOLIM IeJarora CUTyaluil NpPakTHYECKOTO HCIONb30BaHUS TEIJIOBBIX CBOWCTB
BEIIECTB W  MaTepualioB, HampuMep B  IENIX  JHEProcOCpekeHHs:  TEIDIOM3OJIAINS,
9HEpProcOeperaroIIne KPBIITi, TS PMOAKKYMYIISTOPHI H T. 1.

HaOnronenne siBieHM HCapeHUs M KOHICHCAIINH.

Habmronerne 3a rccneroBaHNEM MpoIiecca UCTIAPEHUS Pa3INIHBIX JKAAKOCTEH.

OOBsICHEHNE 10 ANTOPUTMY COBMECTHO C TIEIAr0TOM SIBJICHUN HCTIApEHUS U KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOI'O YUEHUSI.

Habmoierne u 00bSCHEHUE MTpoIlecca KUIIEHNUS, B TOM YHCIIe 3aBUCUMOCTH TeMIIepaTyphl KUIICHUS OT
JIaBJICHYSL.

Onpenenenre Mo TabIuIle OTHOCUTEIBHOM BIAXKHOCTH BO3-1yXa.

Habroierne mporiecca miaBieHNs KPICTAJUTMYECKOTO BEIIECTBA, HAIIPHMED, JIb/IA.

CpaBHeHHe 1O IUIAHY MpU TOMOIIM [EJarora MpPOLECCOB IUIABJICHHUS KPUCTAIUIMUYECKHX Tel
1 pa3MATYCHIS IPH HArpeBaHUU aMOP(HBIX TelI.

Ormpezenenue 110 TabHLE yAeIbHON TEIUIOTHI IUIABJICHUS JIb/A.

OOBsICHEHHE TI0 CXeMe TIOCIIe 0OCYXKICHHUS C MeIaroroM SBJICHUN IIaBICHHUS ¥ KPUCTAILTH3ANN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOIO YUEHUSL.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEWCTBUS C OMOPOW HA aNrOpHUTM, NpPEaBapUTEIHLHO
pa3o0paHHBIN COBMECTHO C ITE€/Iar0roM, CBSI3aHHBIX C BEIYMCIICHIEM KOJIMYECTBA TETUIOTHI B IpOIIeccax
TEIUIoNEpEIauy IIPH IUIABJICHUM U KPUCTAIUIM3ALUH, UCIIADEHUH U KOHICHCALIUY.

AHanu3 npu MOMOIIM NeAarora ¢ Oonopol Ha JUAAKTUYECKHN Marepuasi CUTyalui MpakTHUYeCKOro
MPUMEHEHHS SIBJICHUH TUIABJICHWS W KPUCTALIM3AIMH, HANpUMEp, IMOJyUYeHHE CBEPXUUCTHIX
MaTepHaoB, COJIeBasl TpeJika u Jp.

AHanm3 Ipy TOMOIIH ITefarora paboTsl 1 00BSICHEHNE MTPUHITUIIA JEHCTBUS TETJIOBOTO JIBUTATEIIS.
Brruncnenue KonudecTBa TEMIOTH, BRIACIAIONIETOCS IIPH CTOPAHUH PA3IMYHBIX BUIOB TOIUINBA, U
KII nBurarens.
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2. UccrnenoBanue sIBJICHUS TEIUIOOOMCHA NpU
CMEIIIMBAHUH XOJIOTHOW U TOPsTYCH BOJIBI.

3. Onpeoenenue Koauuecmea meniomet,
NOYUEeHHO020 6000l Npu Mmenjiooomene ¢
Hazpemuvlm MemaiIudecKuM YUIuHOpoM.

4. Onpedenenue  yOenvHoOU  MeENnioémMKoOCmu
seujecmaa.

5. HUccnenoBanue npoliecca NCapeHust.

6. OnpenencHre OTHOCUTEIBHON BIIAYKHOCTH
BO3/yXa.

7. Onpedenerue yoenvHol meniomsi Niae1eHus
avoa.

OOcyxeHne COBMECTHO C IEAAaroroM 3KOJIOTHYECKUX ITOCIIECTBUII MCIIOIb30BaHUs JBUraTeseit
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U TUApo3aekTpocTaHnuit (MC — 3Konorus, Xumus).

Pa3znen 7. DiekTpudeckue U MarHUTHBIE siBjieHust (37 1)

DJleKTpHYecKue
3apsabl.
3apsizkeHHbBIE
Teja M UX
B3auUMO/IeiicCTBUE
(7 )

Onexmpusayus men. [IBa pona 3MEKTPUISCKAX
3apsAmoB. B3ammopelcTBHE 3apsHDKEHHBIX — TEI
3axon Kynona (3asucumocms cuvl
83AUMOOCUCMEUSL 3APANCEHHBIX MeTL OM GETUYUHbL
3aps008 U paccmosHusi MeNCOy meiamu).

Onektpudeckoe  mone.  Hanpsascénnocmo
anexmpuyeckoeo noas. Ipunwyun cynepnoszuyuu
2NMeKMpuUYecKux nouetl (Ha KauecmeeHHOM YPOGHe).

Hocumenu INEKMPUYECKUX 3aps1008.
Dnemenmapnuiii INEKMPUYECKULL 3aps0.

Cmpoenue amoma. TIpOBOJHUKU U JIUAIIEKTPUKH.
3aKOH COXpaHEHUs AEKTPUIECKOT0 3apsia.

Jemoncmpayuu?

1. Onexrpuzarms Ten.

2. lBa poma INEKTPUYCSCKHX  3apsSOB U

B3aMMOJICHCTBHE 3aPSDKCHHBIX Tell.

3. YCTpoiicTBO 1 ISHCTBHE 3JIEKTPOCKOTIA.

4. DnexTpocTaTnyuecKas MHIYKIHS.

5. 3aK0oH COXpaHEeHHS MIEKTPUUECKHUX 3apPSI0B.

Dponmanvhsle nabopamopusle padonvl u
onvlmul.

1. OnbITH IO HAOJTIOIEHUIO SJIEKTPU3AIUH TEI

WHIyKLIUEH U IPU CONPUKOCHOBEHUH.

HabmroneHue 3a mpoBeACHUEM OITBITOB O AJIEKTPHU3ALNH TN PU CONPUKOCHOBECHUH U HHIYKIIUCH.
Habmronenne u 00BsICHEHUE ¢ ONOPOI HAa AUIAKTHICCKIA MaTeprall B3aUMOACHCTBHUS OTHOMMEHHO
U Pa3HOMMEHHO 3apsDKEHHBIX Tell.

OOBbsicCHEeHHE MPU TOMOIIIX TIeJarora MpUHIKIIA ASHCTBUS AIEKTPOCKOTA.

OOBsICHEHHE COBMECTHO C TEJaroroM SIBICHHUI 3JICKTPU3AIUH TP COTIPHUKOCHOBEHUH TEI U
WHAYKITUCH ¢ UCIOTb30BAaHNEM 3HAHUH O HOCUTEIIIX DJICKTPUICCKHX 3aps/IOB B BEIICCTBE.
Pacno3naBanue n OOBSICHEHHE MO CXEME COBMECTHO C TIEJaroroM SIBICHHWH JIIEKTPH3aIUU

B MTOBCEAHEBHOM KHU3HH.

HaOnronerre 1 00bsSCHEHHUE C OMOPOI Ha TEXHOJIOTHIECKYO KapTy OIBITOB, HILTFOCTPHPYIOIINX 3aKOH
COXpaHEHHUS JIEKTPUIECKOTO 3apsaa.

Habmoaerne onbITOB M0 MOJIEIMPOBAHHUIO CHIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO TOJIS.

HccnenoBanue moji pyKOBOJCTBOM IEJarora JAEHCTBUS SJEKTPUUYECKOTO TOJS Ha MPOBOJHHUKH H
JIDJIEKTPUKA
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IlocTostHHBIM
3JIeKTPUYeCKU
ToK (17 4)

DJeKTpUYecKUi TOK. Ycnosus cywecmeosanus
anekmpuyecko2o moka. VICTOYHUKH MOCTOSHHOTO
TOKa. JIeHCTBHA 3NIEKTPUIECKOTO TOKA (TEIUIOBOE,
XUMHYECKOE, MArHUTHOE). JDieKmpuyecKuil mok
8 AHCUOKOCIAX U 2a3aX.

PaGota n MOIIHOCTH 3IEKTPHUECKOTO TOKA.
3akon [oicoyna—/lenya. Inekmpuueckue yenu u
nompeoumenu 21eKMpU4ecKol dHepeuu 6 Oblmy.
OnexTpuueckas 1ens. Cuia Toka. DIeKTPUIECKOe
HanpsokeHue.  CONpOTUBIEHHE — NPOBOJHUKA.
Yoenvnoe conpomuenenue sewyecmea. 3akon Oma

st ydactka uenu. IlocnenmoBarenbHOoe U
napajuiebHOe COCJIMHEHUE MIPOBOHUKOB.
Kopomxoe 3amvixanue.

Jemoncmpayuu?

1. ITpoBOHUKY U AUIIEKTPHUKH.

2. MogenupoBaHue CHJIOBBIX JIMHUAI

IIEKTPUYECKOTO MOJIS.
. VlcTouHMKY TOCTOSTHHOTO TOKA.
. JIeHCTBUS SIEKTPUIECKOTO TOKA.
. DJEKTPUUYECKUH TOK B XKHUJKOCTH.
. I'a30BbIi pa3pan.
. Iamepenue cuitbl TOKa aMIiepMeTpoMm.
. I3smepeHue 31eKTpHYECKOr0 HAIPSHKEHUS
BOJIETMETPOM.
9. Peocrar 1 Mara3uH CONPOTHBIICHHUIL.
Dponmanvuvie 1adopamopnvie padomul u
onvimol.

0N Ol Ww

JMccnenoBanue neiicTBUs 3JIEKTPUYECKOTO MOJISE HA

IIPOBOAHUKHU U TUDJICKTPUKH.

.Coopka u ipoBepKa pabOThI IJEKTPHUUSCKON IeTTH

IIOCTOSIHHOT'O TOKaA.

M3amepeHune n perynupoBaHue CHIIbI TOKA.
. Iamepenue 1 perynpoBaHne HalpsHKEHUS.
Hccneoosanue 3agucumocmu cuibl moxa, uoyuje2o

uyepes  pesucmop, om  conpomueéieHus
pe3ucmopa u HanpsANCeHus.
.Onvimel,  demoncmpupylowue  3a8UCUMOCHIb

INNEKMPUHECKO20 CONPOMUBTIEHUA npOGO()HMKd
om eco ()]lqul, n/zoma()u nonepe4noco cevyerus

Habmtonenue pa3in4HbIX BUIOB ACHCTBUS JIEKTPHUYECKOTO TOKa U 00HAPY)KEHHE COBMECTHO C
MI€1ar0roM 3TUX BUAOB JEHCTBUS B IOBCEAHEBHON KU3HH.

Cbopxka 1o cxeMe 1 UCTIBITaHHE IT0]] KOHTPOJIEM MeJarora 3JIeKTPUIeCKON LETH MOCTOSIHHOTO TOKA.
Habmonenue 3a neMoHCTpaIeil H3MEpeHHs CHIIbI TOKA aMIIEPMETPOM.

Habimonerne 3a neMOHCTpareil H3MepeHns 3IEKTPIIECKOTO HANIPSKEHNS BOIBTMETPOM.

[IpoBenenne m oOBSICHEHHWE INPHU IOMOIIYM YYHUTENS OMNBITOB, JAEMOHCTPHPYIOIIUX 3aBHCUMOCTBH
3EKTPUUYECKOTO CONPOTHUBJICHUS] NPOBOJHMKA OT €ro AJHHBL, MJIOIMIAAU TONEPEYHOro CEUCHUS U
MarepHana.

HaGmonenue 3a geMoHCTpanuel McclieoBaHHsS 3aBHCUMOCTH CHJIBI TOKa, HMPOTEKAIOLIETO uepe3
PEe3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

Ba3oBble npeacTaBieHUs 0 MpaBUiIaxX CIOXKEHHS HaNpsKeHUH MU MOCIEN0BATEIBHOM COSAUHEHUU
JIBYX PE3UCTOPOB.

BasoBeie npeacTaBieHNs O IpaBUiIax I CUIIbI TOKA MPH MapaJlIeIbHOM COCTUHEHUH PEe3UCTOPOB.
HabnroneHune 1eMOHCTpaIK Nelarora 0 CUTyalusax MociIe0BaTeIbHOTO U apalieIbHOT O
COEIMHEHUSI IPOBOHUKOB B TOMAIITHHUX HJICKTPHUECKHUX CETAX.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHA C ONMOpPOH Ha alrOpuUTM, NPEIBapUTEIBEHO
pa3o0paHHBIII COBMECTHO C IIEIaroroM ¢ HCIOJNb30BaHHEM 3akoHa Oma U ¢opMmyn pacuéra
JIEKTPUUECKOTO  CONPOTHBICHHS TIPH  IOCIECNOBAaTENbHOM W  MapauIeIbHOM  COCOUHCHHUU
TIPOBOJHUKOB.

OmpeneneHne ¢ ONOPOM HAa TEXHOJOTMYECKYIO KapTy IIOA pPYKOBOJCTBOM Iiefarora paboThl
3MEKTPUYECKOT0 TOKA, MPOTEKAIOIIEr0 Yepe3 pe3ucTop.

Omnpenenenue ¢ OMOpoii Ha TEXHOJIOTUYECKYIO KapTy IO PYKOBOACTBOM II€Iarora MOITHOCTH
ANIEKTPUUECKOTO TOKa, BBIJIETISIEMON Ha pe3ncTope.
HabmroneHue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHUS Ha Heil.
OmnpenesneHue ¢ OOPoi Ha TEXHOJIOTHYECKYIO KapTy MoJI pykoBocTBoM negarora KIT/[ narpesaTens.
Habmronenue 3a uccieioBaHreM NpeoOdpa3oBaHus SHEPTHH IPH MTOIBEME TPY3a SJEKTPOIBUTATEIIEM.
OObsiCHEHHE TOCIIE PacCyKACHHS C MEIaroroM U COCTaBJICHUE ILIaHA-KOHCIIEKTa YCTpOicTBa 1
NPUHITAINA ASHCTBHS JOMAIIHUX 3JIEKTPOHATPEBaTEIBbHBIX TPHOOPOB.

OObsicHeHnE TIOCIIE PACCY)KACHUSI C IIEAaroroM M COCTaBJICHNE TIaHa-KOHCIIEKTa IPUYUH KOPOTKOTO
3aMBIKaHHS ¥ IPUHINIIA ASHCTBUS IUIABKUX TPEIOXPAaHHUTEICH.

Pemenne THIOBBIX pacy€THBIX 33/1a4 B |—2 NEeWCTBHS C ONMOPOH HA alrOPUTM, NMPEIBAPUTEIHLHO
pa300paHHBIIl COBMECTHO C IIE/IaroroM C UCIOJIb30BaHWeM 3akoHa J[xoyns—IJleHma.

HabimoieHre BOSHUKHOBEHHS JIEKTPUYECKOTO TOKA B JKHJIKOCTH.

45




u mamepuand.

Ilposepra npasuna crodxcenus HANPAMCeHull npu

nocned08amenbHOM coeOuHeHuu 08yx

Pe3UCmopos.

Ilposepxa npasuna Ons  cuibl MoKa  Npu

napanieibHOM COeOUHeHUU Pe3UCOpPO8.

.Onpenenenne pabOTHl  INEKTPUUECKOTO  TOKA,

UAYILIETO Yepe3 Pe3nucTop.

0. OrmpeneneHne MOITHOCTH JIEKTPHYECKOTO TOKA,
BBIZICTISIEMOI Ha PE3UCTOPE.

1. UccnenoBaHue 3aBUCHMOCTH CHJBI  TOKa,
UAYLIETO Yepe3 JIAMIIOYKY, OT HalpsHKeHUS Ha
HE.

2. Onpeoenenue KII/] nacpesamens.
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MarauTtHble
siBjieHust (6 1)

ITocTosstnable MaruuThl. B3anmonelicteue
MIOCTOSIHHBIX MarHUTOB. Maznummuoe noie.
Maeznumnoe none 3emnu u e2o 3navenue Ol
orcusHu Ha 3emne. Onvim Opcmeda. Maznumnoe
noae anekmpuyeckoz2o moxa. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuxe. /lelicmaue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens ROCMOSHHO20 MOKA.
Hcnonvzosanue snexmpoosuzameneti 6
MEXHUYECKUX YCmpoucmeax u Ha mpaHcnopme.
Jemoncmpayuu’
1. B3zanMo/ieiicTBIE MOCTOSTHHBIX MATHUTOB.
2.MonenupoBaHue HEBO3MO>KHOCTH
pa3aencHus MOIICOB MarHUTA.
3.MonemupoBanre MarHUTHBIX
MOCTOSTHHBIX MarHHUTOB.
4. OnsIT Dpcrena.
5. MarauTHO€ ToJIe TOKa. DICKTPOMArHuT.
6.JleficTBre MarHUTHOTO MOJIS HA IPOBOHHUK C
TOKOM.
7. DnexTpoABUraTeIb MOCTOSIHHOTO TOKA.
Dponmanvhvie 1adopamopHvie padomul u
onvimul.

nonein

.HCCJ’IC,I[OB&HI/Ie MAar"auTHOI'O BBaHMOHCﬁCTBHH
IIOCTOSAHHBIX MarHuTOB.
.I/I3yquHe MAarHuTHOTO T10JI1 IIOCTOSIHHBIX

MAar"mToB IIPpHU UX 06'I>e£[I/IHeHI/II/I " pas3aaciiCHUU.

JMccnenoBanue necTBus 31€KTPUUECKOrO TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHI)ITI)I, JEMOHCTPHUPYIOUINE 3aBUCUMOCTL CHIJIbI

BSaPIMOZ[GfICTBPIFI KaTylmkKd ¢ TOKOM U MarHurta
OT CWJIbI TOKA U HAIIPABJICHUA TOKA B KATYNIKC.

JM3ydueHune pelCTBUS MarHUTHOrO TONS Ha
IIPOBOJIHUK C TOKOM.

Koncmpyuposanue u usyyenue  pabomul
aﬂeKmpoc)guzamerﬂ.

JM3mepenune KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue o1 pyKOBOJACTBOM TI€Iarora MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MarHUTOB.
Wzydenue ¢ omopoi Ha TEXHOJIOTHYECKYIO KapTy IO/ PYKOBOJCTBOM II€Aarora MarHUTHOTO TIOJIS
MMOCTOSIHHBIX MArHUTOB IIPH UX O0BCTUHCHUH U PA3JICIICHUH.

Habmronenne 3a mpoBeIeHNEM OIBITOB 110 BU3YaIH3aIAH OIS IOCTOSHHBIX MAaTHATOB.

N3yyenue noa pykoBOACTBOM IeAarora siBJICHHUsI HAMarHUUUBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MIEAATOTOM JIEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPETIKY.
Habmronenune 3a mpoBeneHHEM OMBITOB, JEMOHCTPHPYIONINX 3aBUCHMOCTD CHJIBI B3aUMOJCHCTBUS
KaTyIIK{ C TOKOM M MarHATa OT CHJIBI M HATIPaBIICHHS TOKA B KaTYIIIKE.

AHanm3 MpH MTOMOIIH IIeJ]arora CUTyalni MPaKTHYECKOTO MPUMEHEHHS IIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOUCTBAX, MPOMBIIIUIEHHOCTH, MEIUIIITHE).

Wzyuenne ¢ onopoif Ha TEXHOJIIOTHYECKYIO KapTy MO PYKOBOJCTBOM Ielarora AeHCTBUS MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

Wzydenue ¢ onopoit Ha TMAAKTUISCKUN MaTepHal ASUCTBHUS JICKTPOIBUTATEIIS.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurareinbHON yCTaHOBKU.

BazoBbie pencTaBIeHAS 0 Pa3TUYHBIX IPUMEHEHUSX SJICKTPOIBUTATENCH (TPAaHCIIOPT, OBITOBBIC
YCTpOWCTBA U JP.).
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DJIeKTPOMATHUT
Hasi HHAYKIHsI
44)

Onvimot Dapaoes. Henenue
anexmpomazHumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noxyyeHus.

NleKmpuyeckol dHepeuu. DIEKTPOCTAHIUU Ha
BO300HOBJISICMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu?
1. UccrnenoBaHue sSBICHUS 3JICKTPOMArHUTHOM
UHTyKIIWH.
2. OnbiTel Dapajes.
3. 3aBUCUMOCTbH HANTPABIICHHUS HHIYKIIHOHHOTO
TOKa OT YCIIOBHI €T0 BOZHUKHOBEHHUSI.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

®dponmansusie n1abopamophsie pabomot u

onvimol.

1. OmnpITBl 1O HCCIAEAOBAHUIO  SBICHUS
3JIEKTPOMATHUTHOM MHAYKIUH: UCCIICIOBAHKE
W3MEHCHHH 3HA4YCHHWS W  HaNpaBJICHUA
WHIYKIIMOHHOTO TOKA.

HpOBCI[eHI/IC COBMECCTHO C II€JaroroM OIIBITOB I10 HCCJICAOBAHHUIO SABJICHUS BHGKTpOMaFHHTHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHHUH 3HAUYECHUS K HanpaBJICHUA UHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

Temarnuecknii
0JIOK, TeEMA

OcHoBHOE coaepkaHue

OcHoOBHBIE BU/IbI 1€SITETbHOCTH YUAIITUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIl)

Paznen 8. Mexannueckue siienus (40 4)
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Mexanuueckoe
JBHKEHHE

M CIOCOObI ero
omucanus (10 u)

MexaHuueckoe JBIDKeHHE. MarepuaibHas
Touka. Cucrema otcyéra. OTHOCHTEIBHOCTH
MEXaHHYECKOTO  IBWXKEHUS.  PaBHOMepHOe
NpsMOJMHENHOE JBWXeHue. Hepasnomeproe
npamonunelunoe  osudxcenue.  CpemHsis u
MEHOBEHHAS. cKopocmb mena npu
HePaGHOMEPHOM OBUICEHUU.

VYckopenue. Pasnoyckopennoe
npAMONUHElHOe oguoicenue. CBobosiHOE

naaeaune. Onvimol I anunes.
Pasnomeproe oOsudicenue no okpysxcnocmu.
Hepuoo u uacmoma obpawenus. Jlunetinas u
yenogas ckopocmu. ILlenmpocmpemumenvroe
yCKopeHue.
Hemoncmpayuu
1. HaGmrogenne MeXaHMYECKOI'O0 IBHKEHMUS
TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHHE MyTeil U TPACKTOPUIl IBHKSHHUS
OJHOTO M TOrO JK€ TeJa OTHOCUTEIHHO
pa3HBIX TeJ OTCYETA.

3. 3mMepeHne  CKOPOCTH M YCKOPEHHUS
MIPSIMOJIMHEWHOTO JIBYDKCHUS.

4. ccrnenoBanne TPU3HAKOB
PaBHOYCKOPEHHOT'O JABHKEHHUS.

5. HaGmonenue JIBVKEHUS TEena o
OKPY’KHOCTH.

6. HaOmoneHnne MeXaHWYECKHX  SIBICHMH,
MIPOUCXO/AIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPDHOM W
YCKOPEHHOM  JIBXKEHHUH  OTHOCHUTENBHO

KabuHeTa (PU3UKH.

Dponmanvuvie nadbopamopuvie padomut u

onvimol.

1. Koncmpyuposanue mpakma 0ns paseona u
oanvheliuezo  PasHOMEPHO20  OBUINCEHUSA
WApUKa Ui meaedrtCcKu.

2. Omnpenenenue cpenHei CKOpPOCTH
CKOJIBKEHHSA Opycka WM  JBIDKCHHSA
LIapUKa [10 HAKJIIOHHON IUIOCKOCTH.

3. OnpenenicHre  YCKOPEHHsI  Tena
PaBHOYCKOPEHHOM ABIDKEHHUH IO

npu

AHanM3 ¢ MOMOUIBIO TIeJjarora ¥ 00CyKAeHHE Pa3INYHBIX IPUMEPOB MEXaHUYECKOTO JIBUYKCHHS.
OOcyxeHne COBMECTHO C IeIaroroM rpaHull IPUMEHUMOCTH MOJEIH «MaTepruaibHask TOUKa.
Omnmcanue nociie 00CY>XKICHUS € EJaroroM MEXaHNIeCKOTO IBIDKCHHUS PA3IMUHBIMU CIIOCO0aMu
(ypaBHeHme, TabnuIa, rpad k).

AHanu3 TOA  pPYKOBOJACTBOM  Iefarora
OTHOCHUTENILHOCTh MEXAHUYECKOTO JIBUKEHUSI.
HabimoieHne MexaHM4eCKOTo ABM)KEHUS Tejla OTHOCUTEIEHO Pa3HBIX Tell OTCYETA.

CpaBHeHue myTeil ¥ TPACKTOPHI ABMKEHUS C ONOPOI HA TEXHOJIOTHIECKYIO KapTy MO PYKOBOACTBOM
Ielarora OJTHOrO ¥ TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TE OTCYETA.

AHanu3 ¢ TOMOIIBIO Neiarora TekcTa Ianmrest 00 OTHOCHTENBHOCTH JBIKCHNS; BBITOTHEHUE 3a1aHUH
I10 TEKCTY (CMBICIIOBOE UTCHHUE).

[Ipocreiiuye BHIYUCICHNUS TI0 00pa3ily cpeJHEeH CKOPOCTH CKOJIBXEHUs OpyCcKa MM ABMKECHHS IIapuKa
10 HAKJIOHHOW IJIOCKOCTH.

AHanu3 1 00CyKICHUE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJCTBOM IEarora crnocooon
PUOIMKEHHOTO ONPE/IeNICHNs] MTHOBEHHON CKOPOCTH.

OmnpeneneHne nocie paccy>kAeHHs ¢ IIe1aroroM Mo CXeMe CKOPOCTH paBHOMEPHOTO JIBIDKEHUS (IIapuKa
B )KUAKOCTH, MOJEIIH SJIEKTPHUECKOTO aBTOMOOWIIS | T. 11.).

OmnpeneneHre COBMECTHO C IEAAroroM IyTH, NMPOWIEHHOTO 3a JAaHHBIH MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 10 rpadMKy 3aBUCMOCTH IYTH PABHOMEPHOT'O JIBIKEHHUS OT BPEMEHHU.

HauanbHble npeacTaBieHHe O MPUHITUIAX ASHCTBUS IPUOOPOB, U3MEPSIOLINX CKOPOCTH (CIUAOMETPOB).
[IpocTeiimue BBIUUCIEHHUS MO 00pasily IIyTH U CKOPOCTH NPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBIDKEHUH Telna.

OmnpeeneHne COBMECTHO C I1€/IaroroM IMpoiJIeHHOTO MYTH U YCKOPEHUS! JIBHIKSHUS Tella 1o rpaduky
3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO IBU)KEHUS T€Na OT BPEMEHH.
OmnpezeneHre ¢ TOMOIIBIO NIEAArora yCKOPEHUs TeNa IpU paBHOYCKOPEHHOM JBHYKEHHHU 10 HAKIIOHHON
IJIOCKOCTH.

W3mepenne mo cxeme rmocie pacCyXKAECHHUs ¢ IeJaroroM Mepuoja M 4acTOThl OOpaIleHHs Teia Mo
OKPYXHOCTH.

OmnpeneneHre HaXOXAEHUS MOJ PYKOBOJICTBOM IEAarora CKOPOCTH PaBHOMEPHOIO ABMIKEHMS Tena
IO OKPY>KHOCTH.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPOW HAa ajIrOpUTM, MPEABAPUTEIHHO
pa3oOpaHHBIi COBMECTHO C T[€JaroroM Ha OIpEAeieHHe KHHEMAaTH4YeCKUX XapaKTePHCTHK
MEXaHNYeCKOTO JBIDKEHUS Pa3INIHBIX BUIOB.

Pacnio3naBanue u npuOIIKEHHOE OMUCaHNE IO 00pas3Ily mocie 00CYXACHHS C MeIaroroM pa3iInIHbIX
BHJIOB MEXaHMYECKOTO IBIDKEHHS B NPHPOJEC W TEXHUKE (HAa MpUMepax CBOOOTHO MANAIOMIUX Tew,
JBIDKEHUS )KUBOTHBIX, HEOSCHBIX Tell, TPAHCIIOPTHBIX CPEACTB U IIp.).

JKU3HCHHBIX chyauHﬁ, B  KOTOPBIX  IPOSABIIACTCA
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HAKJIOHHOM IJIOCKOCTH.

4. UccnenoBaHue 3aBUCHMOCTH HYTH  OT
BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KCHUH
0e3 Ha4aIbHOM CKOPOCTH.

5. Ilposepka eunomesul: ecau npu
PABHOYCKOPEHHOM 08uUdCEHUU oe3
HAUANbHOU CKOPOCMU NYMU OMHOCAMCS KAK
pAo HeYémHbIX yucer, mo
coomeemcmayroujue npoMedHcymKu
8pemeHU OOUHAKOBYL.

B3aumoaeiicrBue
Tes (20 v)

IlepBriii 3akon HrerloroHa. Bropoli 3akoH
Herotona. Tperuit 3axon Heiorona. llpunyun
Cynepnosuyuu cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKOTbICEHUS, CUNA MPEHUSL NOKOS,
opyaue 8ubl MpeHus.

Cuma TsbKecTH M 3aKOH  BCEMHPHOTO
TATOTEHHS. YCKOPEHUE CBOOOAHOTO TMaJCHUS.
Jleuscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuueckasa ckopocms. Hegsecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHUaJbHOU TOYKH.
Abcomromuo  meépdoe  meno.  Pasuosecue
meépoozo  mena ¢  3AKPenyiéHHOU  OCbio
spawjenusi. MOMeHT cuitbl. [enmp msscecmu.

Jemoncmpavyuu

1. 3aBUCHUMOCTH YCKOPEHUs Tela OT MacCHI

TeJla U JEHCTBYIOLIEH HAa HETO CHUJIBI.
2. HaOmromeHne ~ paBEHCTBa  CHUI
B3aUMOJICHCTBUM TEIL.
3. I3MeHeHue Beca Tea IpH YCKOPEHHOM
JIBHYKEHHH.
@poHTAJILHBIE JIA00pATOPHBIE PA0OTHI U
ONBITHI.

Tpu

1. UccnemoBanne 3aBUCHUMOCTH CHJIBI TPEHHS

CKOJIbXKCHHUA oT CHJIBI HOpPMaJIbHOT'O
JaBJICHUS.
2. Onpenenenne  kodhdHUIUEHTA  TPEHUS
CKOJIB)XCHUSI.

Habmronenne u o0CyKICHHE COBMECTHO C TEIAaroroM OIBITOB C ABIDKCHHEM Tella IPH YMCHBIICHUN
BIIMSIHUS APYTUX TEJ, NPENATCTBYIOIUX JBUKEHHIO.

AHanmu3 10 cxeMe IIOCNe PacCyXJEHHs C INeAaroroM Tekcra [amunmes ¢ ONMCaHHEM MBICICHHOTO
SKCIEPUMEHTAa, OOOCHOBBIBAIOIEIO 3aKOH HHEPIMH; BBIMOJHEHHE 3aJaHUM 10 TEKCTy (CMBICIOBOE
YTCHUE).

O6cyxaeHne moJ pyKOBOACTBOM IeJarora BO3MOXKHOCTH BBITIOJHEHUS 3aKOHA MHEPIINH B Pa3THIHBIX
CUCTEMAaX OTCUETA.

Habmronenne u oOCyXIEHHE COBMECTHO C IENAroroM MEXaHHWYECKHX SBJICHUH, MPOMCXOIAIINX B
cucreme orcuéra «Tenexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM JBIDKEHUH OTHOCHUTEIFHO KaOuHeTa
(U3HIKH.

JleficTBUS ¢ BEKTOpaMH CUJI: BHIIIOJIHEHUE 3aJJaHUH 110 CJI0KEHUIO U BBIUUTAHUIO BEKTOPOB.
HabnroneHne 3a mpoBEICHUEM OIBITOB, JIEMOHCTPHUPYIOIINX 3aBHCUMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHON K HEMY CHJIbl U MaccChl TeJa.

Ananu3 1 00BsICHEHHE C OTIOPOH Ha TEXHOJIOTHUECKYIO KapTy MO/ PyKOBOACTBOM I€/1arora siBIeHuil ¢
UCIIOJIb30BaHUEM BTOPOro 3akoHa HeroToHa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha alarOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C KCIOJb30BaHMEM BTOpOro 3akoHa HpioToHa M mpaBuiia
CJIOKEHMSI CHJL.

OmnpeneneHre COBMECTHO C eIaroroM >KECTKOCTH IPYKHHBL.

AHanu3 cUTyaluid ¢ OMOpoil Ha TEXHOJIOTMYECKYIO KapTy IMOJ PYKOBOACTBOM II€larora, B KOTOPBIX
HaOmoHarTCs yrpyrue nedopMannm, U X 00bICHEHHE C HCIIOIh30BaHNEM 3aKoHa ['yka.

Pemenne THMOBBIX pacu€THHIX 3amad B 1—2 melcTBUS ¢ OMOPOW Ha alrOPUTM, MPEIBAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C UCIIOJIb30BaHHEM 3akoHa ['yka.

HccnenoBanue npu noMoIly neaarora 3aBUCMMOCTH CHJTBI TPEHUSI CKOJIBKEHHUS OT CHIIbI HOPMaJIbHOTO
nasneHus. CoBMECTHOE 00CYXKIICHHE PE3YIIbTaTOB UCCIICTOBAHMS.

OmnpepeneHne MO KOHTPOJIEM Iearora ¢ Oopor Ha KOHCIIEKT K03 (QUIIMeHTa TPEHUS CKOJIBKEHUS.
H3mepeHue ¢ IOMOLIBIO IEAArora CUIIbl TPEHUS MOKOSL.

PerieHne TUNOBBIX PacuETHBIX 3a7ad B 1—2 HEHCTBHS C ONMOPOW Ha AJTOPUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIN COBMECTHO C TIEIarOTOM C MCIIOJIB30BaHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHS.
AHanu3 1o cxeMe I0CJe PacCyKIAEHMs Menarora O IBUXKEHMM Te€l TOJIBKO IOJ JIEHCTBUEM CHIIBL
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3. OmpeneneHue KECTKOCTU NPYKUHBL.

TSKECTH — CBOOOIHOIO MaJCHUS.
OO®BsicHEHHE IO/ PYKOBOJICTBOM I1€Iarora He3aBUCUMOCTH YCKOPSHHST CBOOOIHOTO MAJCHUS OT MaCChI
Tela.

OneHka COBMECTHO C TIe1aroroM BEeTMYUHBI CUITBI TSTOTEHUSI, IEUCTBYIONICH MEXTy ABYMS TeIamMu (AJ1st
Pa3HBIX Macc).

AHanmu3 C Omopoil Ha MUIAKTUYECKHWH MaTephasl IBIKCHUS HEOCCHBIX TEN MOJ JNEHCTBHEM CHIIBI
TATOTCHUS (C UCTIOJIL30BAaHUEM JOTOTHUTEILHBIX HCTOYHUKOB HH(OpMAIHH).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AeicTBHUS C OMOPOM Ha ajlropuTM, MPEABAPUTEIHHO
Ppa300paHHBIi COBMECTHO C IEIAaroroM ¢ MCIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (HOPMYJIBI
JUTSL pacuéTa CUIIbI TSXKECTH.

Habnronenue u 00CyXICHHE ¢ MOMOIIBIO TIEJarora OMbITOB [0 U3MEHEHHIO Beca Tella MPH YCKOPSCHHOM
JBYDKEHUH.

AHanu3 ¢ TOMOIIBIO TIeJIarora yCcIOBUI BOSHUKHOBEHHS HEBECOMOCTH U MEPETPY3KH.

Pemmenne THIOBBIX pacd€THBIX 3a7ad B 1—2 MecTBHSA ¢ OMOPOI Ha alrOpUTM, INPEIBapHUTEIBHO
pa300paHHBII COBMECTHO C TIEIarOrOM Ha OMpeeICHHE Beca Tela B PAa3IMYHBIX YCIOBHUSAX.

AHaIM3 ¢ OMOpOoW Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM Iearora CHil, IeHCTBYIOIINX Ha
TeJo, MOKOAIICeCs Ha OTope.

OmnpeneneHre ¢ TOMOIIBIO ITeAarora NEeHTPa THKECTH Pa3IMIHBIX TEIL.
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3aKoHBI
COXpaHeHus
(10 u)

Umnynsc Tena. Hsmenenue  umnynoca.
Hmnynve cunvl. 3aKOH COXpaHEHHsS HMITYJIbCA.
PeaktuBHOe asmwxkenne (MC).

Mexanunueckas pabora 1 MomHocTs. Pabora
CHII TSDKeCTH, ynpyeocmu, mpenus. Cea3v
onepeuu u padomsl. IloTeHIMANbHAS SHEPTHA
TeNa, MOAHATOIO HaJ IOBEPXHOCTHIO 3EMJIH.
Tlomenyuanenas sHepaus coHcamou NpPyHCUHb.
Kuneruueckas JHEprusl. Teopema o
KuHemuueckou dHepeuy. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpavyuu
1. Tlepemaua ummynbca Ipu B3aUMOICHCTBUU

Tell.

2. TlpeoOpa3zoBanus
B3aUMOJCHCTBUU TEI.

3. CoxpaHEHHE UMITYJIECa IIPH HEYIIPYTOM
B3aNMOJICHCTBUH.

4. CoxpaHEHHE UMITYIIbCa IPU aOCOFOTHO
YIPYTrOM B3aUMOJICHCTBUH.

5. HaOmronmenne peakTHBHOTO TBIKCHHS.

6. CoxpaHeHHEe MEXaHHYECCKON YHEPTHUHU TIPU
CBOOOTHOM TIaJICHUH.

7. CoxpaHeHHEe MEXaHU9IECKOH SHepTuH IIpU
JIBMDKCHUH TeJ1a MO/ ICHCTBUEM NPYKHUHBI.
@ponmanvHele nabopamopHsle padomovl u

onvimul.

1. Omnpenenenue pabOTBI CHUIBI TPEHHSA IPH
paBHOMEPHOM  JBIDKEHHH  Tela 0
TOPU30HTAFHON TTOBEPXHOCTH.

2. OmpenencHre pabOTHI CHIIBI YIIPYTOCTH TIPH
nmogpéMe  Tpy3a € HCIIOJNB30BaHHEM
HETIO/IBM)KHOTO U TIOJIBU)KHOTO OJIOKOB.

3. M3ydeHwne 3aKoHa COXpaHEHUsI SHEPTUH.

SHEPrUH TIpH

Habmonenue u 00cyskieHre ¢ MOMOIIBIO NIe/1arora OIbITOB, AEMOHCTPUPYIONIUX Nepeiady UMITyJbca
IIpU B3aUMOJCHCTBUU TeN, 3aKOH COXPAHEHUs HMITyJIbCa MpHU aOCOJIOTHO YHIPYroM U HEyNpyromM
B3aMMOJIECHCTBHH TEIl.

HaOmtonenue neMOHCTpaluy IeAarora CUTyaluid B OKpY)KaroIleil KH3HN C MCIOJIB30BAaHUEM 3aKOHA
COXPaHEHHsI UMITYJIbCA.

Pacno3HaBanne C Omopoil Ha TEXHONOTMYECKYIO KapTy IOJA PYKOBOACTBOM II€Jarora sBICHUS
PEaKTUBHOTO ABMXEHUs B ipupoje U TexHuke (MC — Ouonorus).

IIpumeHeHrEe COBMECTHO C IEAAroroM 3aKOHA COXPAaHEHHs UMIIyJbCa Il pacu€ra pe3yibTaToB
B3aMMOJEHCTBUA Tel (Ha TpuUMepax HEYNpyroro B3auMOJAEHCTBUSA, YIPYroro LEHTPAJIbLHOTO
B3aMMO-ZIEMCTBUS IBYX OJJUHAKOBBIX T€J, OJJHO U3 KOTOPBIX HEMO-BIKHO).

Pemenne THMOBBIX PAacdyETHBIX 3afad B 2—3 AEWCTBUS C OMNOPOIl Ha alropuT™, HpeABAPUTEIBHO
pa300paHHBIIl COBMECTHO C MIEIaroroM C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmpeneneHue ¢ OMopoi HA AUNAKTHYECKUI MaTepHran paboThl CHIIBI YIPYTOCTH MPH MOAbEME Ipy3a
C HCTIOJIb30BAHMEM HEMOABIKHOTO M MOIBHKHOTO OJIOKOB.

W3mepeHne COBMECTHO € MENArOrOM MOIIHOCTH.

W3mepenne ¢ moMOIIbIO Meiarora NOTeHIMAIbHON SHEPTHHU YIPYTo Je(OpMUPOBAHHON MPYKHHBI.
H3mepeHue COBMECTHO € NEAArOrOM KHHETMYECKOM 3HEPTUHU TeJa 10 JJIMHE TOPMO3HOTO IIyTH.
HabmroneHue 3a 3KciepUMEHTAIbHBIM CPaBHEHHEM H3MEHEHHUS TOTEHINATIBHON U KHHETHYECKOH
SHEPruil Teja Mpu ABUKEHUU 10 HAKJIOHHOM INIOCKOCTH.

HabmnroneHue 3a SKCIIEpUMEHTAILHON NPOBEPKOI 3aKOHA COXPAHEHHS MEXaHHYECKOM dHEpTHH NpH
CBOOO/IHOM IaJICHUH.

IIpumeHeHre Ha HadalbHOM YPOBHE, C ONOPOM HAa AMJAKTUYECKUH MaTepuall 3aKOHAa COXPaHEHUs
MEXAaHUYECKOM 3HEPruu AJs pacyéra NOTCHIMAIbHOW U KUHETUUYECKOM SHEPruil Tena.

Pemenne THMOBBIX pacu€THBIX 337a4 B 1—2 NeWCTBHS C ONMOPOM Ha AITOPUTM, NPEIBAPUTEIHHO
Ppa300paHHBII COBMECTHO C MEAAroroM C MCIOJIb30BaHUEM 3aKOHA COXPAHEHMS] MEXaHWUECKOIM SHEPTHU.

Pa3nen 9. Mexanudeckue KoJiedanusi 1 BosHbI (15 9)
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Mexannueckue
KoJedanus (7 1)

Konebarensnoe  nBwkenne.  OCHOBHBIE
XapaKTEePUCTUKU KOJIEOaHW: MEepHoJl, 4acToTa,
aMIUIUTYyAa. Mamemamuueckuil U Npy*CUHHbL

masmuuky.  Ilpespawenue — snepeuu  npu
KOnebamenbHOM OBUNCEHUU.
3aryxatomme KoneOaHUsI. BrwIHyXIeHHBIE
KoJicOanus. Pe3onaHnc.
Jemoncmpayuu?
1. Habmronenne  koneOaHMii  Teln  MOJ
JNEHCTBHEM  CHJIBI TSOKECTH W CHIIBI
YIPYTOCTH.

2. Habmopaenue konebaHuii rpy3a Ha HUTH U
Ha MPYKUHE.

3. HabGnronenne BBIHYXACHHBIX KOJcOaHWHA U
pe3oHaHca.

®dponmansusie nadopamophuslie pabomsl u

onvimol.

1. OnpeneneHne  9actoTel W Iepuoja
KoJieOaHUi MATEMaTHIECKOT0 MAsTHUKA.

2. Ompenenenne  4acTOTBI W IepHOAA
KoNeOaHUi TPYNKUHHOTO MasTHUKA (WK
ANIEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanne  3aBUCHMOCTH  MEPUO/IA
KOJIeOaHHH MOBEIICHHOTO K HUTH IPy3a OT
JJIWHBI HUTH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEpHOJA
KoNeOaHWi TNPYXUHHOTO MAasTHHKA OT
Macchl rpys3a (nnm SJIEKTPOHHAS
JIEMOHCTpAIIHs).

5. IIposepka HE3aBUCHMOCTHU nepuoaa
KoJieOaHUi Ipy3a, MOJBEUIEHHOTO K HUTH,
OT MaccChl rpy3a.

6. OnBITH, JEMOHCTPHPYIOIINE 3aBUCHMOCTH

nepuoja KoJeOaHul MIPY>KUHHOTO
MasTHUKa OT MAacChl Ipy3a U XKECTKOCTU
MPY>KUHBL.

7. smepenne YCKOPEHHUS cBOOOTHOTO
IIaACHUA (I/IJ'[I/I OJICKTPOHHAasA
JIEMOHCTpAIIHS).

Habmonenue xonebaHuil mox feicTBHEM CHII TSDKECTH M YIPYTOCTH M OOHapy)KEHHE INPH ITOMOLIH
Tneiarora NoJ00HBIX KoJieOaHUil B OKPYIKaIOIIEM MHUpE.

AHanu3 COBMECTHO ¢ IeJJaroroM Kojae0aHui rpy3a Ha HUTU U Ha IpyxuHe. OnpeseneHye o alropurMy
JaCTOTHI KOJIEOaHMH MaTeEMaTHIECKOTO U MPYKUHHOTO MasTHAKOB.

Habmoienne 1 00bsICHEHHE ¢ IIOMOMIBIO Te/Iarora SBJICHNS PE30HAHCa.

HccrenoBanme ¢ omopod Ha airOpUTM, IpPEABAPUTEIBHO Pa30OpaHHBIH COBMECTHO C IIEIarorom,
3aBUCHMOCTH IIEPHO/Ia KOJIeOaHUH OABEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

IIpoBepka ¢ ormopoii Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJICTBOM IEAArora He3aBUCUMOCTH IEpUOJA
KosieOaHMH Ipy3a, TTOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.

Habmonenue u o0CyXIeHHE IO PYKOBOACTBOM II€AArora OIbITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTb
neprosa KojaeOaHuil NpyKMHHOTO MasTHUKA OT MacChl IPy3a 1 KECTKOCTH NPy KHHBL.

[IpuMeHeHHE C TOMOIIBIO NeAarora MaTeMaTH4YeCKOro U NPY>KHHHOTO MasTHUKOB B KadecTBE MOJelei
JUIS OITMCAaHUA KOJIeOaHU B OKpYy’KaloIeM MHpeE.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B 1—2 AeWcTBHA C OMOPOM Ha ajarOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C NEaroroM, CBSI3aHHbBIX C BBIYMCICHHEM WIIM OLIEHKOI 4acTOThI (Iepro/a)
KosiebaHuH
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Mexann4eckue
BOJIHBI. 3BYK
@9

Mexanuueckue BOJIHBL. CaoiicTBa
MEXaHUIECKHUX BOJTH. Ipoooavnvle u
nonepeuvle 0AHbL. [[UHA GOIHbI U CKOPOCHb eé
pacnpocmpanenus. Mexanuyeckue GOIHbI 8
meépdom mere, ceticmuyeckue gonnvl (MC).

3ByK. [pomrocms 36yKa U blcOmaA MOHA.
Ompadicenue 36yxa. Unghpazeyx u yiempasgyx.

Jemoncmpayuu?

1. PacmpocrtpaHeHue
MOMEPEYHbIX BOJIH.

2. HabmroieHue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YaCTOTHI.

3. AKyCTHYECKHUil pe3oHaHC.

TMpOAO0JIbHBIX u

OOHapy»KeHHe U aHaJIM3 C ITIOMOILBIO IIe/1arora BOJHOBBIX SBICHUH B OKPYIKalOLIEM MHUpE.
HaOnroneHue COBMECTHO € IENaroroM pacHpoCTpaHEHHs IPOAOJIBHBIX W MONEPEYHBIX BOJIH (Ha
MOJIeNN) U OOHAPYKEHHE aHAJIOTHYHBIX BHIOB BOJIH B IPHUPO/IE (3BYK, BOISHEIC BOJIHEI).

Brruncnenue B 1—2 gelcTBUS ¢ ONOPOi HA aJTOPUTM, IIPEABAPUTEIHHO Pa300paHHBIN COBMECTHO C
[IeJaroroM JUTHHBI BOJIHBI U CKOPOCTH PacIIpOCTPaHSHUS 3ByKOBBIX BOJIH.

HaOnmroneHue 3a SKCIIEPUMEHTAJIBHBIM ONPEIEICHHEM TIPaHHLl YacTOTHI CIBIINMBIX 3BYKOBBIX
KOJICOaHMH.

HabnroieHne 3aBUCEMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCTIOJIb30BAHHEM MY3BIKaJIbHBIX
HWHCTPYMEHTOB).

Habmoienne 1 00bsICHEHHE ¢ TIOMOIIBIO ITE/1arora siBJICHHsI aKyCTHYECKOTO pe30-HaHca.

YreHne COBMECTHO C TIE€AaroroM OPHIMHAIBHOTO TEKCTa, MOCBIMEHHOTO HCIIOJIB30BAHUIO 3ByKa (WM
yJIbTpa3ByKa) B TEXHUKE (9XOJIOKAIMSI, YILTPA3BYK B MEAUIIMHE U JP.); BHITOJHEHUE 3a/IaHUH 110 TEKCTY
(cMBICTIOBOE YTEHUE)

Pa3nen 10. DiieKTpoMarHuTHOE MoJIe M 3J1eKTPOMATHUTHbBIE BOJTHBI (8 1)

DJIEKTPOMATHUT
HOe ToJie

H 3JIeKTPOMArHA
THBIE BOJIHBI

8w

DNIEeKTPOMarHUTHOE ToJie.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmesa
INEKMPOMASHUMHBIX 60JIH. Ulxana
INEKMpoOMacHUMHbIX ~ 60aH.  Hcnonvsosanue

INEKMPOMACHUMHBIX 60JIH 0J151 COMOBOIL CE53U.

DJeKTpOMarHuTHas mpupoja CBETAa.
CkopocTtb cBeTa. BonHOBBIE cBOiiCTBa CBETA.
Jemoncmpayuu?

1. CBoiicTBa 3I€KTPOMAarHUTHBIX BOJTH.
2. BosHOBBIE CBOMCTBA CBETa.
Dponmanvhvie 1adopamopHsie padomul u
onvimol.
1. 3yyeHne CBOWCTB  3JIEKTPOMArHUTHBIX
BOJIH C MOMOII[bIO MOOHJIBHOTO TeJe(oHa.

ITocTpoeHre MPOCTHIX PACCYKICHUN Ha OCHOBE MOATOTOBJICHHBIX BBIPAKCHHH, 0O0OCHOBBIBAIOIIUX
B3aMOCBA3b JICKTPUICCKOTO U MArHuTHOI'O MOJICH.

HabmroneHue 3a 9KCIIEpUMEHTAIBHBIM HU3y4EHHEM CBOMCTB AJIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
MTOMOIIIBI0 MOOHIIBHOTO TeNe(OHa).

AHanu3 ¢ MOMOIILIO Mearora PeHTT€HOBCKMX CHUMKOB YeJIOBEUECKOTO OpraHu3Ma.

AHaHI/I3 COBMECTHO C MeJaroroM T€KCTOB, ONMHUCHIBAOMINX MTPOABJICHUA JICKTPOMArHUTHOI'O U3TYUCHUA
B IPUPOJIE: KUBBIE OPraHU3MBI, H3JIy4eHHUsI HEOECHBIX TeJl (CMBICJIOBOE UYTEHUE).

Pacno3naBanue u aHaius Ppa3JIMIHbIX HpI/IMeHeHI/Iﬁ OJICKTPOMArdMTHBIX BOJIH B TEXHUKE C OHOpOﬁ Ha
TEXHOJIOTHUYECKYIO KapTy IO/l PYKOBOJCTBOM II€arora.

Pemenre THIOBBIX PacuéTHBIX 3a/ad B 1—2 JEHCTBHSA C OMOPOM Ha alrOPHTM, TPEIBAPHTEIBHO
Ppa3oOpaHHBI COBMECTHO C TIEATOTOM C HCIIOJIBb30BaHUEM (POPMYJI JUIA CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JUTMHBI BOJIHBI U 9aCTOTHI CBETA.

Pa3znen 11. CeroBble siByieHus (15 v)
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3axoHbI
pacnpocTpaHeHH
1 cBeTa (6 4)

JlyueBast monens cBera. Mcrounumku cBera.
IIpsamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlyner. OTpakeHHE CBeETA.
ITnockoe sepkano. 3akon ompadsicenus ceema.
[Ipenomnenne cBera. 3aKOH MPETOMICHHS
cBeta. [lonnoe enympennee ompagicenue céemd.
Hcnonvzoeanue nonnozo enympenHezo
OMPpadcenus 6 ONMUYECKUX Cemo8ooax.

Jemoncmpayuu’

1. IIpssMonuHEHHOE pacIpOCTpaHEHHE CBETA.

2. OTpaxkeHHe CBeTa.

3. [lonyuyenne n300pakeHUH B MIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. TlpenomineHue cBeTa.

5. OnTHyecknii CBETOBOI.

Dponmanvuvie 1adopamopHvie padomul u
onvimol.

1. I/ICCJ'ICZ[OBEIHI/IG 3aBUCUMOCTH yria
OTpaKCHUA CBCTOBOI'O Jiyda OT yrIJja
aJaCHUs.

2. I3yueHue XapakTepUCTHK H300pakeHHUs
HpeaMeTa B INIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCHMOCTH yria
HPETOMIICHHSI CBETOBOTO Jyda OT yIiia
NaJgCHU Ha TPaHUIE «BO3AYX—CTEKIIO».

HaGntoneHue OMBITOB, JEMOHCTPUPYIONIMX SBJICHUC MPSIMOJMHEHHOTO pACIpPOCTPAHCHHS CBETa
(BO3HUKHOBCHUE TCHU U MOJIYTEHH), ¥ UX HHTEPIPETAIINS C UCTIOJIb30BAHUEM MOHSATHUS CBETOBOTO JIy4a.
OOBsicHEeHHE W MOZAETHPOBAHUE TIOCIIE PACCYKACHUS C MENAaroroM IO CXEME COJIHEYHOTO W JIYHHOTO
3aTMCHHUH.

HccnenoBanue ¢ onmopoii Ha TEXHOJIOTHUECKYIO KapTy MOJ PYKOBOJCTBOM IeJarora 3aBUCUMOCTH yTia
OTpaKEHHS CBETOBOTO JIy4a OT yTJIa TaIeHHS.

H3yueHune ¢ MOMOIIBIO MeIarora CBOUCTB U300PaKCHHUS B IUIOCKOM 3epKaJie.

Habmronenne u 00BbsICHEHHE COBMECTHO C TIEIar0roM OIIBITOB MO TOJTYYEHUIO H300paskeHHI B BOTHYTOM
1 BBIITYKJIOM 3epKayiax. HabmoneHne u 00bsICHEHUE TIOCIIE PacCyKACHHUS C ITEAaroroM 1o CXEME OITBITOB
10 TIPEJIOMJICHUIO CBETa Ha TPAHUIIC PA3NIUIHBIX CPEI, B TOM YHCJIE ONIBITOB C IOJHBIM BHYTPEHHIM
OTpaKEHUEM.

HccnenoBanue mojx pPyKOBOJCTBOM IIefarora 3aBHUCHUMOCTH yTIia MPEIOMIICHUS OT yria TaJeHUs
CBETOBOTI'O JIy4da Ha IPaHUIIE «BO3LyX—CTEKIION.

Pacno3HaBaHue C MOMOINBIO ITEAarora SBICHUH OTPaKCHHUS M IPEIOMIICHHS CBETa B IIOBCEIHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAArOrOM SIBIICHHS ONTHISCKOTO MHUpaKa.

Pemenne THIOBBIX pacdETHHIX 3afad B 1—2 AEWCTBUS C OMOPOIl Ha alTOPUTM, HpPEABAPUTEIHHO
pa300paHHBIN COBMECTHO € TIEIarOTOM C MCIIONIE30BAaHUEM 3aKOHOB OTPAKCHHUS U MPEJIOMIICHHUS CBETA.

JInH3bl
U ONTHYECKHe
npudopsI (6 1)

Jlunza. Xon nyueir B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpockona u
meneckona (MC). [Ina3 kaxk onmuueckas
cucmema. bnuzopykocme u danvnozopkocme.
Jemoncmpayuu?

1. Xon niydeit B cobuparoleii tuH3e.

2. Xop ty4yell B paccenBaroIeH JIMH3E.

3. TTony4yeHue n300pakeHHH C TOMOILBIO
JIMH3.

4. TpuHIUT JefCTBUS
MHKPOCKOIIA M TEJIECKOTIa.

5. Mogens rinasa.

@poumansnsie n1abopamopHsvie pabomovt u

(oroanmapara,

[Toydenue o KOHTPOJIEM TeAarora n300pakeHN ! C MOMOIIBI0 COOMPAIOIIEH U pacCeUBarOIIeH JIMH3.
Omnpepenenue ¢ OMopoii Ha aJrOPUTM Pa3pabOTAHHOTO COBMECTHO C MEAaroroM GpoKyCHOro pacCTOsIHUS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaIN3 COBMECTHO C IearoroM yCTPOUCTBA M MPUHIIHIIA JCHCTBUSA HEKOTOPBIX ONTHYECKUX TIPHOOPOB:
¢doroanmaparta, MUKpOocKora, Teneckorna (MC — OHoIorus, aCTpPOHOMUS).

AHanu3 ¢ Onopoi Ha TeXHOJIOTHYECKYIO KapTy O]l pyKOBOACTBOM IIearora siBICHUH OJIN30pyKOCTH H
JATFHO30PKOCTH, IpUHIHNIA eicTBuA 0ukoB (MC — Ouomorus).
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onbimul.
1.Ilomyuenne wu300pakeHUH C
coOuparomIet JINH3HL.
2.0mpenenenne (QOKYCHOTO pACCTOSHHA U
ONITUYECKOH CHIIBI COOMPAFOIIEH INH3BI (MITH
JJIEKTPOHHAS JIEMOHCTPAIIHS).

ITOMOILBIO

Pa3noxxenune
0eJjioro ceera
B criekTp (3 u)

Paznoowcenue  6enoco ceema 6 cnekmp.
Onvimul Hviomona. Crodicenue cnekmpanibHbix
yeemos. [lucnepcus ceema.

Jemoncmpayuu’

1. Paznoxenue 6en0oro cBera B CIIEKTP.

2.Tlony4eHre 6€JI0TO CBETA MPH CIIOKECHUH

CBeTa Pa3HbIX [BETOB.

Dponmanvusle 1adopamopHsvie padomol u
onvimul.

1.0mbITBl 1O pa3IoKeHUI0 OENoro cBera B

CIIEKTP.
2.0mbITH IO BOCHPHUSTHIO I[BETA MPEIAMETOB
Opd WX HAONIONEHHM Yepe3 IBETOBBIC

(UITBTPHL

Habmronenne COBMECTHO ¢ IEJaroroM I10 PasiioKeHHIO 6eIoro CBeTa B CHEKTP.

Hab6nronenue u 00bscHEHHE Ha 6a30BOM YPOBHE IT0]] PYKOBOJCTBOM II€ZIarora OIbITOB I10 TTOJYICHHUIO
0eJIoro cBeTa IPH CIIOKEHHUHU CBETa Pa3HBIX LBETOB.

[TpoBenenue 1 0OBbICHEHHE MO PYKOBOJICTBOM IeJarora ONbITOB I10 BOCIIPUSATHUIO [IBETA IPESIMETOB
TIpH UX HaOTIOICHUH Yepe3 IBETOBBIC (PUIBTPHI (IIBETHBIC OUKH).

Pasgen 12. KBanroBsble siBjaenust (17 1)

HUcnyckanue

U TIOTJIONLIeHne
cBeTa aToMOM
4m)

Onvimor Pezeppopoa u miaHeTapHasi MOJIEINb
aroma. Mogens atoma bopa. HUcnyckanue u
noziowenue  ceema  amomom.  Keanmor.
Jlunetiuamvie cnexmpeul.

OOcy>keHue ¢ IOMOIIBIO ITeIarora ey onbIToB Pesepdopia o uccaeaoBaHuI0 AaTOMOB, BBIABIDKCHUE
THIIOTE3 O BO3MOKHBIX PE3yIbTaTaX ONBITOB B 3aBUCUMOCTH OT MPEAINOJIAaraéMoro CTPOECHUS aTOMOB,
(opMyTHpOBaHHE BHIBOJOB U3 PE3YJIBTATOB OIBITOB.

OOcyxJeHne ¢ OMopod Ha TEXHOJOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM IleJarora NpOTHBOPEUUid
TUTAHETapHOH MOJIENI aTOMa M OCHOBAHMH JUI THIIOTE3bl bopa 0 cTamoHapHbBIX OpOMTaX JIEKTPOHOB.
HabmrogeHne cOBMECTHO C MEJaroroM CIUIOUTHBIX M JIMHEWYATBIX CIIEKTPOB HM3JIYUCHHS Pa3lIUYHBIX
BenecTB. OOBsICHEHHE C OTTOPOM Ha TUIAKTUYECKUI MaTepuall TIMHeH4aThIX CIIEKTPOB U3JIyUYeHHUSI.

CtpoeHnue
ATOMHOT0 SIpa
(6 1)

PamnoakTuBHOCTE. Anbgha-, bema- u camma-
usnyyenus.  CTpoeHMe  aTOMHOTO  sijpa.
Hyxnounas mooeno amomuoeo siopa. Mzomonei.
Paouoaxmusnvie npespaujenus. IHepuoo
noaypacnada amomHuwix sioep.

Jemoncmpayuu

1. CnieKTpbl H3ITy4EeHUS! ¥ TIOTJIOIICHHSI.

OOcyskeHnEe COBMECTHO C TI€AAaroroM BO3MOXKHBIX THIIOTE3 O MOAEIISAX CTPOCHUS SIpa.

Omnpenenenne Mo cxeMe ¢ MCHOJI30BAaHUEM METOAMYECKOrO MaTepHana IoJ pyKOBOACTBOM I€arora
COCTaBa sAjep MO 3aJaHHBIM MAacCCOBBIM M 3apsJ0BBIM YHCJIAM U IO IOJIOKEHUIO B MEPUOAMYECKON
cucreme 3meMeHToB (MC — xumus).

Amnanu3 ¢ onopoii Ha TEXHOJOTHYIECKYIO KapTy IO/ PyKOBOACTBOM IeJarora M3MeHEeHUs COCTaBa siipa

M €r0 MOJIOKEHHA B IEPUOIMUECKOH crcTeMe npu [ -panuoakTuBHOCTH (MC — xumus).
HcenenoBanue ¢ OMOIIBIO T1€1arora TPEKOB | |-4acTHIL IO TOTOBBIM (hoTorpadusm.
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2. CrieKTpHl pa3InYHBIX I'a30B.

3. CriekTp BOIOpO/IA.

4. HabmroneHne TpekoB B kamepe BuibcoHa.

Dponmanvhvie 1ad0pamopHsie padomul u

onvimol.

1. Habmooenue cniownvix u Junetiuamoix
CNEKMPOE U3NLYUEeHUSL.

2. HccnenoBaHue TPEKOB: H3MEPEHHE SHEPTHH
YacTHLBI 1O TOPMO3HOMY MyTH (IO

Habnronenue 3a jeMOHCTpaIuei paboThl K3MEPEHUS PAJIUAIMOHHOTO (OHA C TTOMOIIBIO JO3UMETPA,
OIIEHKa €r0 MHTEHCUBHOCTH.

AHanIM3 COBMECTHO C TEJaroroMm OHOJIOTHYECKUX W3MEHEHHM, POUCXOSIINX O] JSHCTBHEM
paanoakTuBHHIX m3mydeHwni (MC — Ouomorus).

Habmronenne nemMoHcTpanuu 00 MCIIONB30BaHHE PAAHOAKTHBHEIX mM3nydeHuit B Memuimae (MC —
OmoJToTHs).

¢dororpadusm) (wu 3JIEKTPOHHAs
JIEMOHCTpAIIHs).
SInepHbie SnepHbie peakuuu. 3aKOHBI COXpaHeHHs | PerieHue THMOBBIX PAacUETHBIX 3a7ad B 1—2 AEHCTBUSI C OMOPOM HA aNrOpPUTM, MPEABAPUTEIHLHO

peaxuuu (7 1)

3apsIIOBOTO M MacCOBOTO YHUCEN. DHepeus ces3u
amomuvix  s0ep. Ces3b  Maccvl U IHEP2ULL.
Peaxyuu cunmesa u denenus sidep. Mcmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHast SHEpreTHKA. Heticmeus
PAOUOAKMUGHbIX — UZNYYEHUU  HA  JICUBble
opeanuzmuvl (MC).

Jemoncmpavyuu

1.PaboTta cuéTunKa HOHM3UPYIOMINX
U3ITy4YEeHUH.

2. Peructpamyst ~ M3IMyYeHHS  NPUPOIHBIX

MHHEPAJIOB U MPOIYKTOB.
Dponmanvhvie 1adopamopHsie padomul u
onvimol.
1. UsmepeHne paanoakTHBHOTO (hoHA (FITH
AJIEKTPOHHAS AEMOHCTPALIUS).

pa3o0paHHBII COBMECTHO C ITEIar0roM C UCIIOJIE30BaHUEM 3aKOHOB COXPAHEHHUS MaCCOBBIX M 3aPSIOBBIX
Yricel Ha ONpeIeliCHHE pe3yIbTaTOB SACPHBIX PEaKIHii; aHAIN3 BO3MOYKHOCTH WM HEBO3MOXKHOCTH
SIAGPHOM peaKkLUH.

OrleHKa C TIOMOIIIBIO TEAarora SHEPTUH CBA3M SCP C UCIOIb30BaHueM (HOPMYITbl DUHINITCHHA.
OOcyxeHne COBMECTHO C ITI€JaroroM IEepCIEeKTUB HCIOJBb30BAHUS YIPABISEMOTO TEPMOSIEPHOTO
CHHTE3a.

OOcyXxIeHre COBMECTHO C ITEIaroroM IPEHMYIIECTB M SKOJIOTHIECKUX MPOOIIeM, CBA3aHHBIX C SICPHOM
sHepretukoit (MC — sKoJors).

IMoBTOpUTEILHO-0000AIOIKIE MOTYJIb (9 u)

CucreMaTnsanus
u 00001menne
PEMETHOTO
COJICPIKaHHS

M OoIbITa
JIeATEIIBHOCTH,
MpUOOpe-TEHHOTO

O6o0meHne  copepKaHus  KaXIOoro W3
OCHOBHBIX pa3zaenos Kypca ¢u3nkn:
MEXaHUUYECKUE, TEIUIOBBIC, IJIEKTPOMArHUTHEIE,
KBaHTOBBIE SIBJICHHUS.

Hay4HbIii MeTOJ1 TO3HAHMS U €T0 peasiu3anus B
(pu3MUECKHX UCCIIEJOBAHUSX.

CBs13p (PM3UKH U COBPEMEHHBIX TEXHOJOTHH B

BrImoHeHHEe ¢ TOMOIIBIO ITe1arora y4eOHbIX 3aJaHni, TPEOYIONTNX IEMOHCTPAIINA KOMIIETEHTHOCTEH,
XapaKTepU3YIOIUX ECTECTBEHHOHAYYHYI0 TPAMOTHOCTH: TNPHMEHEHHS ITONYyYCHHBIX 3HAHUH Ui
HaY4HOTO OOBSCHEHMsI PU3NUECKUX SBICHUI B OKPYXKAIOIIEH IPHPOIE U IOBCETHEBHOMN )KNU3HH, a TAKKE
BBIABIICHUSI (U3MYECKHX OCHOB psila COBPEMEHHBIX TEXHOJIOTHH; TIPUMEHEHHUs OCBOEHHBIX
9KCIIEPUMEHTANILHBIX YMEHMH JUIS UCCIeOBaHMs (DU3MUYECKUX SBIICHUH, B TOM YHUCIE JUIS MPOBEPKH
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenre THUMOBBIX pacy€THBIX 3aad B 1—2 nelcTBUS ¢ ONMOPOI Ha JITOPUTM, NPEABAPUTEIIHHO
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IIPpH U3YYCHU U obnacru nepeaauun I/IH(i)OpMaI_lI/II/I, OHEPICTUKE, pa306paHH},1171 COBMCCTHO C IeJaroromM, B TOM 4McCJIC MpeanoJaratonux ucCrojab30BaHNuC (1)14314‘1601(01:1

BCEro Kypca TpaHCIIOpTe MO/JIENI U OCHOBAHHBIX Ha COJICPKaHUH Pa3IMYHBIX Pa3/elIoB Kypca (hH3HUKH.
(7N

[Ipu paspaboTke paboueil mHporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUU JOJDKHBI OBITh YUTEHBI BO3MOXKHOCTHU
HCIIOJIb30BaHUS AJIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOUIMXCA yueOHO-METOAMYECKUMHU MaTepuajaMu
(MyIbTUMEIUHHBIE IPOTPAMMBI, JIEKTPOHHBIC YUCOHUKHU U 3aJJaYHUKH, dJIEKTPOHHbIE OMOIMOTEKH, BUPTYyaIbHbIE JIaOOpATOPHH,
UTPOBBIE TIPOTPAMMBI, KOJIJIEKIIMU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), peaTH3yIOMUX AuaakTHaeckrue Bo3MoxHocTH VKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUU.
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