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denepanbHas paboyas mnporpaMma To ydeOHOMYy mpeameTry «Dusnukay
(6a30BBIN ypoBeHb) (mpeaMeTHas objacTh «EcTecTBEHHO-Hay4dHBIE TIPEAMETHI)
(mamee COOTBETCTBEHHO — Tmporpamma 1o (usuke, ¢GU3MKA) BKIOYAET
MOSICHUTEBHYIO 3allMCKy, COACpKaHWE OOYy4YeHUs, IUIAHUPYEMBIE PE3yJIbTaThI
OCBOCHHSI MPOTPAMMBI TI0 (PU3UKE, TEMATHUECKOE IJIAHUPOBAHHUE.

[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas paboyas mporpamMma 1o pusuke s 00ydaronmxcs ¢ 3aAep>KKOn
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHe ocHOBHOTO 00111€T0 00pa30BaHMS
MIOATOTOBJIEHa Ha OCHOBEe ®denepanbHOr0 TOCYAAPCTBEHHOIO 00pa3oBaTEIbHOIO
cTaHJapTa OCHOBHOro oO1miero oopaszoBanus (IIpukaz Munnpocsemienust Poccuu ot
31.05.2021 r. Ne 287) (maee — ®I'OC OOO), DenepaibHON anaNTUPOBAHHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00I1IeTO 00pa30BaHUsl 1Ji O0YyJArOUIUXCS C
OrpaHUYECHHBIMUA BO3MOXKHOCTAMHU 370poBbs (IIpuka3z Munnpocsemenust Poccun ot
24 nos6ps 2022 r. Ne 1025), @enepanbHoil paboueil mporpaMMbl OCHOBHOTO OOIIETrO
oOpazoBanusi mo yueOHoMy mpenmery «Duszuka» (0a30BbIii ypoBeHb), KoHuenuuu
npenojiaBanus yueOHoro mnpenMera «Duszmka» B 00pa30BaTENIbHBIX OpraHU3AIMSIX
Poccuiickoit  ®enepanuu, peadu3ylOIIUX OCHOBHBIE  00111€00pa3oBaTelIbHbIE
nporpammbl, DeneparibHOM  pabodeil mporpaMmbl  BOCIUTAaHUSA, C yYETOM
pacnpeneseHHbIX M0 KJIaccaM IMPOBEPSIEMBbIX TpeOOBAaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON aganTUPOBAHHONW 00pa30BATENBHONW MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHMs 151 00YHarOIINXCS C 33JEPHKKOM MCUXUUYECKOTO Pa3BUTHSL.

O0mas xapakrepucTuka yue0Horo npeamera «Ou3suka

VYuebubii  mnpeaMer «®Pu3ukay  ABIAETCA  CHCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJIbKY (U3MUYECKHE 3aKOHBI MHUPO3JIaHUS
ABJISIIOTCS  OCHOBOM COJEp’KaHUS KypCOB XUMHUHM, OHOJOruu, reorpapuu U
acTpoHOMUHU. Du3KMKa BOOPYXKAET OOYYAIOLIMXCS HAYYHBIM METOJOM MO3HaHUS,
MO3BOJIAIOIINM MOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenmMeT MakcHUMalbHO HampaBlieH Ha (OpPMUPOBAHHME HHTEpeca K
IPUPOJHOMY M  COLUMAJIbHOMY MHpPY, COBEpPLICHCTBOBAHME IO3HABATEIbHOM
aestenbHocTH oOywatomuxces ¢ 3IIP 3a cuer oBIageHHs MBICIUTEIbHBIMU
ornepauusMu CpaBHEHHUs, OOOOILEHHUS, pPa3BUTHUE CIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHUE, GOPMUPOBAHNE BOBMOXKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yuyenune Qusuku cnocoOCTByeT pa3BuTUi0 y oOydaromuxcs ¢ 3[1P
MPOCTPAHCTBEHHOTO  BOOOpa)KeHUsl, (PYHKIUMOHAIBHOW TPAMOTHOCTH, YMEHUs
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBaTh HH(OPMALNIO, MPEJCTABICHHYIO B
pa3ianuHbIX popmax. 3HAYMMOCTh MpeIMeTa JJis Pa3BUTHS KU3HEHHON KOMIETEHIIUU
oOydaroluxcsl  3aKII04aeTcs B YCBOGHHMHM OCHOBBI  (DM3MUECKUX  3HAHU,
HEOOXOUMBIX IS MOBCEIHEBHON JKU3HM;, HAaBBIKOB 3J0POBOTO M O€30MaCcHOr0 AJis



YeJIOBEeKa U OKPY’Kalolllel ero cpenbl 00pasa ku3Hu; GOpMUPOBAHUH IKOJIOTHUYECKON
KYJBTYPBI.

[Iporpamma oTpaxkaer coaepkaHue oO0yuyeHus npeamery «Pusnka» ¢ yueToM
0COOBIX 00pa3oBaTeNbHBIX OTpeOHOCTEH oOyuatomuxcs ¢ 3[1P. OBnanenue naHHbEIM
y4eOHBIM MPEAMETOM MPEACTABISET OMPEICICHHYIO TPYAHOCTD sl 00yJarOIIUXCs C
3[IP. D10 cBfA3aHO ¢  OCOOCHHOCTSMH  MBICIMTCIBHONM  JICSITEIHbHOCTH,
MEePUOINYECKUMH  KOJICOAHWUSMHU  BHHMAHHS, MaJbiIM  OOBEMOM  TIaMSITH,
HEJOCTaTOYHOCTBIO OOIIEro 3amaca 3HAaHWUM, TOHUKEHHBIM I[O3HABATEIIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.

Jlns mpeomoneHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duzumkar»
HeoOxonMMa  ajganTanusi o0beMa HM  XapakTepa ydeOHOro wmarepualia K
MO3HABATENLHBIM BO3MOXHOCTSIM JaHHOW KaTeropuu OOy4YaroMIMXCs, YYeT HX
OCOOEHHOCTEW pa3BUTHUS: HCIIOJIB30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOro MaTepuania.

JlaHHast mporpaMMa KOHKPETU3UPYET COJIEp)KaHUE TMPEIAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU O0Opa30BATEIBLHOIO CTaHAApTa, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHUs] Pa3AeiioB (PUBMKUA C YyUYETOM MEXMNPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€HM, JIOTUKM y4yeOHOro TIpollecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX ocoOeHHocTel oOyuaroniuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1iero oO6pa3oBaHus, OMpEACIsieT MUHUMAIbHBIA HA0Op OMBITOB, JEMOHCTpAIUi,
MPOBOJIMMBIX ~ YYUTEIEM B  Kjacce, JIabOpaTOpHBIX pabOT, BBIMOIHIEMBIX
00yJaroNUMHUCS.

Meroanueckoii OCHOBOM H3yueHMs1 Kypca «PH3MKa» Ha ypOBHE OCHOBHOIO
o01u1ero oOpa3oBaHUs SABJISIETCS CUCTEMHO-/IESITEIbHOCTHBIM MOAXO,
00€eCreunBaOIINA JOCTHKEHUE JUYHOCTHBIX, METANpPeIMETHBIX M MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YJIbTATOB MOCPEICTBOM OpraHu3aluu AKTUBHOMN
MO3HABATEJIbHON JESATENbHOCTH OOYYaIOLIMXCS, YTO OYEHb BAXXHO MPU OOYYEHHH
nereit ¢ 311P, g KOTOpbIX XapaKTEpHO CHUXKEHUE MO3HABATEIbHON aKTUBHOCTH.

Iesn u 32124 u3y4yeHus1 y4eOHOro npeamera « ®usuka»

Obwue yenu wzydeHus ydeOHOro mnpenmera «Duszmka» NpeaCcTaBICHB B
denepanbHOM paboueli mporpaMmme OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OCHOBHOM 1IeIbI0 00YUEHHUS JIETeH C 3aJEPKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEIMETE SBIISIETCA: TOBBIINICHUE COLUUAIBHOM aJanTaluu JeTel uepes
NpuMeHeHue (U3NYECKUX 3HAHUM Ha MPAKTHUKE.

st obywaronuxcst ¢ 3I1P, Tak ke, kKak W 1711 HOPMATUBHO Pa3BUBAIOIIUXCS

CBEPCTHUKOB,  OCBAWBAIOIIMX  OCHOBHYIO  OOpa30BaTElbHYIO  IpOrpammy,
JTOMUHHPYIOIIEe 3HaUYeHNEe TPUOOPETAIOT TaKUE yeu, Kak:
. npuoOpeTeHne uHTepeca W cTpemiieHus oOydatomuxcs ¢ 3P k

HAYYHOMY H3Y4YCHUIO TMPHUPOIBI, Pa3BUTHE HMX HMHTEIUICKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

. pa3BuTHE 0a30BBIX MPEJICTABICHHH O HAYYHOM METOJC IO3HAHHS U
(dhopMHpOBaHKE UCCIIEOBATEILCKOIO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHUSIM,
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- (GopMHupoBaHHE HAYYHOTO MHUPOBO33PEHHUS, Ha JOCTYMHOM JJIst
oOyuatomuxcs ¢ 3[IP ypoBHe, kak pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTEPUU U
(byHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

. (dopMupoBaHUE MPEACTABICHUN O POiH (HU3HKHU JJIST PA3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHII.

JlocTHKeHHEe ITHUX Lieel o0ecrieurBaeTCsl pelIeHueM CIeyIOIUX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, O
MEXaHUYECKHUX, TEIUVIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. NpUOOpEeTEHNE YMEHUN ONUCHIBATh U OOBACHATH (PU3NUYECKUE SBIICHUS C
UCIOJIb30BaHUEM MOTYUECHHBIX 3HAHUN U C OIIOPOil Ha IJIaH/CXeMY;

. OCBOCHHME METOJOB pPEUICHUS NPOCTEHMIIMX pacUETHBIX 3aJad ¢
MCIOJIb30BaHNEM (U3NYECKUX MOJEIIEH C OMOPOM Ha alrOpUTM;

. pa3BUTHE YMEHUW HAONIOAATh MPUPOJHBIE SBICHHUS M BBIOJIHATH

ONbITHI, J1A0OPATOpPHBIE pabdOTBl U  3KCHEPUMEHTAIbHBIE HCCIEHOBAaHUS C
MCIIOJIb30BAaHUEM U3MEPUTENBHBIX MPUOOPOB (MO pYKOBOJACTBOM YUUTENS);

. OCBOEHHE MPUEMOB padbOTHI ¢ MHPOpMALIHEN (PU3UUECKOTO COAECpIKaHNUS,
BKJIIOYAas MHQPOPMALMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3HKH, aHAIU3 H
OlIEHHMBaHKE UH(OpPMALUY;

. 3HaKOMCTBO cO  chepamu  npoeccCHOHATIbHON  JEeSTENbHOCTH,
CBSI3aHHBIMU C (U3UKOW, U COBPEMEHHBIMM TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UUECKOIN HAYKU.

Ocob0ennocTu 0TOOpa U alaNTAllUN Y4eOHOT0 MaTepuasa no pusnke

OcHoBoM oOyueHus 00yJaroImmnXcst C 3I1P Ha  MOpeaMeTax
€CTECTBEHHOHAYYHOTO IUKJIA SIBISIETCA PAa3BUTHE Y HUX OCHOBHBIX MBICIUTEIHHBIX
omeparnuii (aHaNMM3, CUHTE3, CpaBHEHHE, OOOOINCHHE) Ha OCHOBE BBITIOJHCHHS
pa3BUBAIOIINX YIPaKHEHUH, (OPMUPOBAHUE MPUEMOB YMCTBEHHOU pabOThI: aHAIN3
UCXOAHBIX JAaHHBIX, IUIAHUPOBaHHE MaTepuana, OCYUIECTBJIEHHUE MO3TAIHOTO MU
UTOTOBOIO CAaMOKOHTPOJIS, a TakKK€ OCYILECTBISETCS JUKBHIALUSA MPOOETOB B
3HAHUSAX, 3aKpEIVICHUE U3YYEeHHOro MaTepralia, 0OTpaboTKa alrOpUTMOB, TIOBTOPEHUE
MIPOMJICHHOTO. boJbllioe 3HaueHne MPUIAECTCS YMEHUIO PAcCKa3aTh O BBINOJHEHHOM
paboTe ¢ TPaBWIBHBIM YMOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU H
COOJTIOICHUEM JIOTMYECKUX CBs3edl B m3nmaraeMoMm marepuaine. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOrO OOHIEro 0O0pa3oBaHUS MO-TIPEKHEMY SBIISIFOTCS
XapaKTepHBIMU: HEJOCTATOYHBIA YPOBEHb pPAa3BUTHUSA OTICIBHBIX TCHXHUYECKHUX
MPOIECCOB (BOCTIPUSATHUSI, BHUMAHHUsS, MAaMSATH, MBIIUICHUS), CHIKCHHBIH YpPOBEHb
MHTEJJICKTYalIbHOTO Pa3BUTHS, HU3KUWA YPOBEHb BBITIOJHEHUS yUEOHBIX 3aJaHUM,
HU3Kas ycrnemHocTs oOydenusa. [loatomy mnpu wusydenun Qusukd TpelOyeTcs
1[eJICHAIIPaBICHHOE UHTEIUIEKTyajIbHOE pa3Butue odyydaromuxcs ¢ 3[1P, orBedaromee
UX OCOOCHHOCTSIM M BO3MOXXHOCTSIM. YueT ocoOeHHocTell oOydaromuxcs ¢ 3[IP
TpebyeT, 4ToOBbl TpH W3YYEHUH HOBOTO Marepuana 00s3aTeIbHO MPOUCXOIHIIO
MHOTOKpPAaTHOE €ro IMOBTOPEHHUE; PACIIMPEHHOE PAcCMOTPEHHE TEM M BOIPOCOB,
PacKpbIBAIOIINX CBA3b (DU3UKHU C JKU3HBIO; aKTyalU3alis MEPBUYHOTO KU3HEHHOTO
OTIbITa 00YYArOIINXCSI.



YcBoeHHe mporpaMMHOr0 Matepuana 10 (U3UKE BbI3BIBACT OOJIBIINE
3aTpyaHeHus y oOydaromuxcsa ¢ 3[IP, moatomy Teopus u3ydaeTcsi 0e3 BBIBOJOB
CIOXHBIX (opmyn. 3amadu, TpeOYIOIMHE MPUMEHEHUS CIIOKHBIX MaTeMaTHYCCKUX
BBIYMCIICHUA © (OpMyJ, B OCOOCHHOCTH TakuWX TeM, Kak «MexaHndeckoe
NBIDKCHUEY, «ApxuMenoBa cuiay, «MexaHuuecKkas SHEpPrus», «IIEKTPUUECKUE
SABICHUS», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B Kjacce€ C MOMOIIbIO
YUUTEJIS.

Ocoboe BHUMaHHME MNpPH HM3YYCHUH Kypca (DU3UKHU YIENIeTCs MOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAKXKE MPOBEACHUIO (MPEUMYIIIECTBEHHO HA KaXXJ0OM
YpPOKE€) KpAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXKHO C  HUCIIOJb30BaHUEM
ANEKTPOHHON JeMOHCTpanuu). HexkoTopbie TeMbl 00s3aTENbHO JTOJKHBI BKIIOYATH
OTIOpHBIE JIAbOpaTOpHBIE PAOOTHI, KOTOPHIC PA3BUBAIOT YMEHHE II0Jh30BATHCS
MpOCTEHIIUMU NPUOOpaMH, aHAJU3UPOBATh IOJYUYEHHbIC JaHHbIC. B CBA3uM C
OCOOCHHOCTSIMH  TIOBEJCHUS W JeiITelNbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, HEOPTAHN30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIINA KOHTPOJIb
3a COOJTIOJICHUEM TMPABWII TEXHUKH 0€30MacHOCTH MPH MPOBEICHUN Ja00paTOPHBIX U
MPaKTUYECKUX PadoT.

bonbmoe BHUManue npu uzydeHun ¢usuku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJIQJICHUE UMHU MPAKTUYECKMMU YMEHMSIMHM W HaBbikaMmH. I[IpemycmaTpuBaeTcs
YMEHBIIICHUE 00beMa TEOPETHYCCKUX CBEJICHHM, BKIIOUCHHE OTICIbHBIX TEM WJIU
LENbIX pa3fejioB B Marepuaibl Uil 0030pHOTO, O3HAKOMHUTEIBHOTO WJIU
(daxynbpraTuBHOrO M3yueHus. [Ipennaraercs ymMeHblIeHHE 00beMa MaTEMaTUUYECKUX
BBIYMCIICHUN 32 CYET YBEJIMUCHUSI KAUECTBEHHOT'O ONMKMCAHUs SBJICHUN U MPOIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJMUTCS HA PACCMOTPEHUE TEeM U
BOIIPOCOB, PAaCKPBIBAIOIIUX CBS3b (PU3MKUA C JKU3HBbIO, C TEMH SIBJICHUSIMHU,
HaOJII0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTbITA.

MakcumMaabHO  HMCIHOJB3YIOTCS ~ MEXKIPEAMETHBIE  CBSI3M € TAaKUMHU
TUCHIUIUIMHAMU, Kak reorpadus, xumus, Ouojorus, T.K. oOyuarommecs c 3IIP
0COOCHHO HYXIAIOTCS B MPEMOJHECECHUH OJHOTO M TOTO e y4eOHOro Marepuasa B
pPa3IMYHBIX AacCIeKTax, B €ro BapbUpPOBAHWU, B HEOJHOKPATHOM MOBTOPEHUM H
3aKpEIUICHUHA  TOJYYEHHBIX 3HAHUW W TMPAKTHYECKUX yMeHuU. [lo3Bomsid
paccMaTpuBaTh OJIMH W TOT K€ YYEOHBIM Marepuasl C pa3HbIX TOYEK 3pPEHMUS,
MEXKIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIydllleMy OCMBICJICHHIO, OoJee
MIPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUN U IPAKTUUECKUX YMEHUH.

IlpumepHble BuABI JaeATeabHOCTH oOy4dawomuxcss ¢ 3IIP, oOyciioBieHHBbIE
0oco0bIMM  00pa30oBaTeJIbHbIMH  TNOTPEOHOCTSIMH M o0ecrevyuBalOIIUe
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamerty «Puznka»

[IpumepHas TeMaThyeckass ¥ TEPMHUHOJOTUYECKAS JIEKCHUKA 0 Kypcy (pu3uku
cootBercTByeT ®OIT OOO.

Conepxxanue BUAOB AesTenbHOCTH oOyuaromuxcst ¢ 3[1P Ha ypokax ¢usuku
OTpEeENsIeTC UX 0COOBIMH 00pa30BaTEeNbHBIMU MOTPEOHOCTAMH. [ToMUMO MIUPOKO
ucnoiabzyeMbix B @OIT OO0 oluux a1t Bcex 00y4aromuxcsl BUJIOB JIEITEIIbHOCTH
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CJIEyeT YCUJIUTh BUABI JEATEIBHOCTH, CIEIU(PUUHBIE 17151 JaHHON KaTeropuu JIeTew,
00ecreunBaroIINe OCMBICIIEHHOE OCBOECHHUE COZEpkKaHUs 00pa30BaHUs 1O NMPEAMETY:
YCHJIEHUE TMPEeIMETHO-TIPAKTUYECKONW JEATEIbHOCTH C aKTUBM3AIlMe CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepHuaia ¢ OMOpO Ha aJfOPUTM; «IIOIIATOBOCTH» B M3YYCHHUU
Marepuana; HCIOJIb30BaHUE JOMOJIHUTEIIBHOM BU3YaJbHOM ONOpPBI  (CXEMBI,
m1abJOHbI, OMOpPHBIE TAONHUIBI); PEYEeBOM OTYET O TIpollecce U pe3ysbTare
JESITeIbHOCTH; BBINOJIHEHUE CIICHUATbHBIX 3aJaHHi, 00ECIIeUnBAIONINX KOPPEKIIUIO
peryianuu  y4eOHO-TI03HABATEIbHONW JEATEIBHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

Jia obyuarommxcsi ¢ 3[IP cymiecTBEeHHBIM SBISIFOTCS HpPUEMbI pabOThHI C
JEKCHYECKUM MaTepuaioM Mo mnpeamery. [IpoBomuTcs cneumanbHas padoTa IIo
BBEJICHUIO B AKTUBHBII CIOBapb 00y4YaIOIIUXCSI COOTBETCTBYIOIIEH TEPMHUHOJIOTHUHU.
W3ydaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJbHAs MOAJIEPKKA, AITOPUTMBI Pa0OTHI C OMpECIEHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aliyd TEPMUHOJIOTHH.

B cBsa3u ¢ 0coObiMM 00pa3oBaTebHBIMU MOTPEOHOCTSIMU OOYYAIOUIUXCS C
31IP, npu miaHupOBaHWU pabOThl yYEHUKAa HA YPOKE CJIENYyeT HpPUIEP’KUBATHCA
CJIEYIOIIUX MOMEHTOB:

1. Ilpu omnpoce HeOOXOAMMO: JaBaTh aJrOPUTM OTBETA; pa3pelaTh
M10JIb30BATHCS MJIAHOM, COCTABJIEHHBIM IPU MOJTOTOBKE JJOMAILHETO 3aJJaHus; JaBaTh
Oosplle BpeMEHHM TOTOBUTBCA K OTBETY Yy JOCKH; pas3pemiarb Jenarb
MpeBapUTENbHBIE 3alMCH, TIOJIH30BATHCS HATIISAHBIMU TTOCOOUSMH.

2. Tlo BO3MOXHOCTH 3a/JaBaTh OOYYAIOIIUMCSl HABOSIINE W YTOYHSIOIINE
BOTIPOCHI, KOTOPBIE TOMOTYT MM TOCJIEI0OBATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTnueckd NPOBEPSITh YCBOCHHWE MaTepuaia Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHHUSI MPOOEIOB B MPOLLIEIIIEM MaTepurare.

4. B mpouecce n3y4eHHsi HOBOIO MaTepuaia BHUMaHHe YYEHUKOB oOpariaercs
Ha HanOoJiee CIIOKHbBIE pa3/ienbl u3ydyaeMoi TeMbl. HeoOxommumo varie oopaimarbes K
HUM C  BOIpPOCaMH, BBIICHSIOIIMMU MOHMMaHHE ydyeOHOro Marepuana,
CTUMYJIMPOBATh BOMPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

MecTto yueOHOro npeaMera «®U3NKa» B Y4eOHOM IUIaHE

B cootrBerctBUn ¢ denepanbHbIM TOCYAAapCTBEHHBIM 00pa30BaTEIBHBIM
CTaHJapTOM OCHOBHOT'O 00IIero o0pa3oBaHus ydeOHbIN npeamer «Dusnkay BXOAUT
B MpeaMETHYI0 00yiacTh «EcTecTBeHHbIE HAayKW» W SBISETCS OOS3aTEIBHBIM JIJIS
u3ydenusi. Conepkanue ydeOHOro mnpenvera «®Dusmka», MPEACTABICHHOE B
®denepanbHOl pabouelt mporpamme, cooTBercTByer OI'OC OO0, ®denepanbHOi
oOpa3oBaTeIbHOM MPOTpaMMe OCHOBHOTO oO0Imero ooOpaszoBanusi, denepaibHOU
aJanTHPOBAHHOW 00pa30BaTENbHONW MpOTrpaMMe OCHOBHOTO OOIIero o0pa3oBaHMs
Ui 00yJaromMXcsl C 3aJepXKKOM TcuXudeckoro pasutus. OOImee Yucio 4Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus (pu3uku Ha 06a30BOM ypoBHe, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 vaca B Hefleno), B 9
kiacce — 102 4Jaca (3 yaca B HeZieli0).



COHEPXAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

7 KJIACC

Paznen 1. ®u3nka u eé posib B NO3HAHUM OKPY KAIOLIEr0 MUPA

du3ukKa — HayKa O Ipupoje. SBIeHUs IpUpOoab (MCl). dusnyecKue sSBJICHUS:
MEXAHUYECKHUE, TEIIOBBIE, ANIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyueckne BeNMMUYUHBL. V3Mepenue GU3MYECKUX BeMWUuH. Qusuueckue
npu6opb12. llozcpewnocmo usmepenuu. Mex1yHapoIHasi CUCTEMA €IMHUIL.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAYKU U3YYalOT NPUpoay. EcmecmeenHo-
HAyuHblll Memoo NO3HAHUA: HAOMI00eHue, NOCMAHOBKA HAYYHO20 B8ONpocd,
BbIOBUIICEHUE — 2UNnome3, JKCNepuMenm No Npogepke 2unomes, 00bACHEHUe
Habarwoaemoeo asnenus. Onucanue Qu3U4ecKux a61eHull ¢ NOMOUbI0 Mooeel.

[IpenMet 1 MeTObI PUBKKHU.

ﬂemoucmpauuu3

1. MexaHudeckue, TEIUIOBbIE, JJICKTPUUECKHE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. ®dusndeckue nMpuOOPsl U MPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

U (pPOBBIM TPUOOPOM.

Jlabopamopnwie padbomot u onvimol

1.OnpeneneHue I1EHbI JEICHUST HW3MEPUTEIBLHOTO Mpubopa (UCHOJIB3YS
TEXHOJIOTMYECKYIO KapTy HKCIIEPUMEHTA).

2. I3MepenHue pacCcTOSTHUH.

3. 3mepenune 00bEMa JKUIKOCTH M TBEPIOTO TENa

4, Onpeoenenue pazmepos Maivix me.

5. HM3Mmepenme TeMmriepaTypbl MpH MOMOIIM >KHAKOCTHOTO TEPMOMETpa M
JaTYMKaA TEMIIEPaTyPhI.

6. Ilposedenue uccredosanus no nposepke 2unomesvl. OAIbHOCMb NOAEMA
wapuxa, nywerHHo20 20pu30HMaIbHO, mem Ooabule, vem Ooiblle 8blICOMa NYCKd.

Pa3nen 2. [lepBoHayaibHble cBeleHUs] 0 CTPOEHHH BelllecTBa

CrpoeHue BellecTBa: aTroMbl M MOJEKYJIbL, ux pasmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue deuecmaa.

JBrxkenue dyactull BemiecTBa. CBsA3b CKOPOCTU JBHXKEHUSI 4YacTHUI[ C
Temneparypoil. bpoyHoBckoe nBuwxkenue, nuddysus. Bzaumooericmeue uacmuy
gewjecmea. npumsdiCceHue U OMmmaikueaHue.

ArperaTHble COCTOSHUSI BEILLECTBA: CMPOEHUEe 2a308, HCUOKOCMEL U MEEPObIX
(kpucmannuueckux) men. Bzaumocesazv medcoy ceoucmeamu 8eujecme 6 pasHblX

L MC — seMeHTBI cofepKaus, BRITIOUAIONIAE MEKIIPEAMETHEIE CBSI3H, KOTOPBIE OPOOHEE PACKPHITH B
TEMAaTU4ECKOM ILJIaHUPOBaHUHU.

2 3ech u aanee KypCHBOM 0003HAU€HbI TEMBI, H3YUYEHHE KOTOPHIX IPOBOIUTCS B 03HAKOMUTEIBHOM In1aHe. [leqaror
CaMOCTOSTENILHO OIpeessieT 00beM U3y4aeMoro MaTepHaa.

*Bce Jemonctpanun u JlaboparopHble pabOThI, IPEICTABICHHbIE B COJCPIKaHNUH, TOITyCKaeTcs (MOXKHO) IIPOBOJIHTH,
UCTIONB3Ysl MH(POPMAIOHHBIE M JICKTPOHHbIE TeXHOJIOrHU (L] pOoBbIe 00pa3oBaTEIIbHBIE PECYPCHI).
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azpe2amHvlX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpe2amHuvlx COCMOSAHUL 800bI.

ﬂemoncmpauuu4

1. Habmonenne OpoyHOBCKOTO JIBUYKEHUSI.

2. Habmronenune muddysun.

3. Habmooenue  saenenutl,  0OBACHAIOWUXCA — NPpUMAICEHUEM — UTU
OMmMAanKueaHuem 4acmuy eeuecmaa.

Jlabopamopnsie padomot u onvimol

1. Oyenxka oOuamempa amoma MemoOOM psO08 (C UCHOIL30BAHUEM
gomoepadghuti).

2. OnbITH IO HAOTIOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYXKEHUIO JNEUCTBUS CUII MOJEKYJISIPHOTO MPUTSHKEHUS
(2/1eKMpPOHHAA OeMOHCMPAYU).

Paznen 3. /IBu:keHHe ¥ B3aUMOJIeilicTBHE Tel

Mexanuyeckoe JBW)KEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHMIKCHHE.
Ckopoctb. Cpeousisi ckopocms npu HepagHomepHom oOsudceruu. Pacdyér mytu u
BPEMCHU JIBHKEHUSI.

SBneHre UHEPUMU. 3aKOH uHepyuu. Bzaumooleticmeue men Kaxk NpudUHa
uUsMeHeHusi ckopocmu Osudicenusi mena. Macca kak mepa umepmHOoCcmMU mela.
[InotHOCTH BemiecTBa. C653b NIOMHOCMU C KOJIUHYECMBOM MOJEKVI 8 eOuHuye
0b6véMa sewecmaa.

Cuiia kak XapakTepucTHKa B3aumoneucTBus Ten. Cuna ynpyzocmu M 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpto ounamomempa. SIBIEeHUE TATOTEHUS W CHUJIA
TsokecTd. Cuna msocecmu Ha opyeux naanemax (MC). Bec Tena. HeBecomocTb.
CroxeHue cujl, HalpaBJIEHHBIX MO OAHOU mpsmoil. PaBHoaeiicTByromas cui. Cuna
mpeHus. TpeHue ckoavocenus u mperue noxkos. 1perue 6 npupooe u mexuuxe (MC).

jlemomrmpamm3
HaOnronenne MexaHM4ecKoro JBUKEHUS Tea.

N3mepenne ckopocTy MpsIMOJTMHEHHOTO JBUKEHUSI.
HaOnronenue siBjeHUsI HHEPITUH.

HaOnronenue nu3aMeHeHus: CKOPOCTH MPU B3aUMOICHCTBUU TeJl.
CpaBHeHHE MacC MO B3aUMOJEHCTBHUIO TEJL.

CrnoxeHue cuJjl, HalpaBJIECHHBIX MO OJHOU MPSIMOH.

JIa60pamopubze pabomul u onvimul

1. OnpeneneHue  CKOpPOCTH  PaBHOMEPHOTO  JBIKEHUS  (1Iapuka
B JKHJKOCTH, MOJCIH DJCKTPHYECKOIO aBTOMOOMIA H T. 1.) (371eKMPOHHAsA
oemoncmpayus).

R N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapHKa 10
HAKJIOHHOM IIOCKOCTH.
3. OnpenenenHne MIOTHOCTH TBEPAOTO TENA.

*311ech 1 Janee IPHUBOAUTCS PACIIHPEHHBIN EPeueHp JaG0PaTOPHBIX PAGOT U OIIBITOB, U3 KOTOPOTO YYHTEIb ACIACT
BBIOOD IO CBOEMY YCMOTPCHHUIO.
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4, OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Iedopmariin)
NPY>KHHBI OT IPUIIOKEHHOW CHITHI.

5. OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPCHUS CKOJIBKECHHS OT
Beca Tella U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laByienne TBEPABIX TeJI, s KMAKOCTEH U ra30B

Hasnenue. Cnocobvl ymeHnvuieHus u ygenudeHus oaeieHus. /lasneHue 2asa.
3asucumocms Oaénenus 2aza om o00véma, memnepamypul. llepedaua oasnenus
MeEPObLIMU menamu, Hcuokocmamu u 2azamu. 3axon Illackana. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH OT TiIyOuHbl. Coobwarowuecs cocyobi.
l'uopasnuuecxkue mexanuzmoi.

Atmochepa 3emnum u armocepHoe naBieHue. lIpuuunvl Cyuwecmeos8amis
8o30ywHot obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3a8UcUMOCb aMMOChepHO20 0asaeHuss OMm 8bICOMbL HAO YPOBHEM MOPA.
IIpubopwl Ons uzmepenus ammocghepHo2o 0asnieHus.

eticmsue srcuokocmu u 2aza Ha NOSPYIHCEHHOe 8 HUX meno. BhITaaKkuBaromas
(apxumenoBa) cuia. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpauuu
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaua naBiaeHUs KUJKOCTHIO U Ta30M.

Coobmaronuecst CoCy/bl.

['mppaBnuueckun mmpecc.

[IposiBnenue nericTBrus aTMOCHEpPHOTO JTABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTh
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITSCHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHus TeN: MJIaBaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnwie padbomot u onvimol

Sk wdE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00BhEMA MOTPYKEHHOM
B KHJIKOCTh YaCTH Tea.

2. OnpeneneHue BBITUIKABAIOMIEH CHJIbI, JCHUCTBYIOLIEWM Ha  TENO,
MOTPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKWUBAKOIIEH CHJIbI, JIEHUCTBYIOLICH Ha
TEJIO0 B )KUIKOCTH, OT MaccChl Tea.

4, OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI,

JICUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOW B KUJIKOCTh YaCTH
TEJIa ¥ OT IUIOTHOCTH KUJKOCTH.

S5. KoncrtpyupoBanue  apeomerpa  uiIM  KOHCTPYHPOBAHUE  JIOAKH
U ONIPENECIICHUE €€ TPY30II0IbEMHOCTH.

Pa3zgen 5. PaboTra M MOIIHOCTH. JHEPrus
Mexanudeckast padbota. MOmHOCTb.
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[IpocTtbie MexaHU3MBbI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [lpasuno
pasHosecus pviuaea. Ilpumenenue npasuna pasrnogecusi pvluaza K 610Ky. «3010moe
npasunoy mexanuxu. KIIJI npocteix MexaHu3MoB. IIpocTbie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckass u nomeHyuanvbHas  IHEPUs.
Ilpespawenue o0Hoco 6uoa mexanHuueckou dHepeuu 6 Opy2ou. 3aKOH COXPaHCHUS
HHEPTUU B MEXaHUKE.

JHemoncmpayuu

1. [Tpumepsl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomot u onvimut’

1. Omnpenenenre pabOThI CUIIbI TPEHUS [IPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU30HTAIILHON MOBEPXHOCTH.

2. UccnenoBanue ycaoBuid paBHOBECHS pblyara.

3. N3mepenue KIT HAKJIOHHOU IIOCKOCTH (21eKkmponnan
oemoncmpayu).

4. N3ydeHune 3akOHA COXPAaHEHUS MEXAHUYECKOW DHEPIUM (I71€KMPOHHAA
oemoncmpayus).

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUs

OcHoGHble  NONONCEHUSL  MONEKYIAPHO-KUHEMUYEeCKOl Meopuu  CmpoeHust
seuecmea. Macca u paszmepvl amomos u monekynr. Onvimovl, noomeepaicoaroujue
OCHOBHbLE NONONCEHUS MONEK)IAPHO-KUHEMUYUEeCKOU Meopull.

Mopgenun TBEpPAOro, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUM  BeEIIeCTBa.
Kpucmannuueckue u amopgpnvie mena. ObwvsicHeHue ceolicme 2a3o8, Huokocmeul u
MEEéPObIX Mmell HA OCHOBE HNOJONCEHUU MOJEKYIAPHO-KUHEMUYECKOlU Meopull.
CwmauuBaHue u kanuiispHvle a6neHus. Tennosoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCMbIO MENIOB020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusa. Cnocobvl  uzmeHeHusi  GHYMpeHHel  dHepaulU:
menionepeoaia u cosepuierue pabompi. Buowt menionepeoayu.
Menjionpo8OOHOCMb, KOHBEKYUS, U3IyYEHUE.

KommdecTBo TemnoTel. Yoenvnas mennoémxocmov eewecmea. Tennoobmen u
meniosoe pasrogecue. Ypagrnenue menjiogoco banauca.

Ilnasnenue u omsepoesanue KpUCMALIUYeCKUx eewecms. Yoenvnas menioma
naaenenus. Ilapoobpazoeanue u ronoencayus. Hcnapenue (MC). Kunenue.
Yoenvnas mennoma napoobpazosanus. 3agucumocms memnepamypuvl KUNeHus: om
ammocgepnozo oasnenus. Brasicnocms 6030yxa.

DHeprust TOIIUBA. YoenvHas menioma ccopanusi.

Hpunyunor pabomer mennosvix Osucameneu. KIIJ] mennogoco osucamens.
Tennoswvie dsucamenu u 3awuma oxkpycaroueu cpeovt (MC).

3axon coxpanenus u npespawerus suepeuu 8 meniogvix npoyeccax (MC).

JHemoncmpayuu
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1. Habmronenue OpoyHOBCKOTO JIBUXKEHUSI.

2. Habmonenue nuddysun.

3. HaGnronenue sBineHnii cMadyMBaHWs U KaMAJUISIPHBIX SIBJICHU.

4, HabGnroaeHue TermIoBoro paciiupeHust Tel.

5. M3meHeHne naBieHMs ra3a pyu M3MCHECHUH 00bEMa U HarpEeBaHUH WU
OXJIKICHUH.

6. [IpaBuna u3mMepeHus TeMITepaTyphl.

1. Bune! Tenonepenayn.

8. OxJtaKeHue Py COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiiieHur pabOThl BHEITHUMHU CHIIAMH.

10. CpaBHeHHE TEITOEMKOCTEN pa3TUYHbBIX BEIIECTB.

11. HaOmroacHue KATICHHS.

12. HabGnroaeHue MOCTOSTHCTBA TEMIIEPATYPHI MPH TUTABIICHUH.
13. Mojenu TenIoBbIX IBATATENIEH.

Jlabopamopnwie padbomot u onvimol

1. OMNBITEI TI0 OOHAPYKEHUIO JCHCTBUS CHUJI MOJICKYJIIPHOTO TPHUTSHKCHUS
(21eKmpoHHaa Oemoncmpayus).

2. OMBITHI 11O BBEIPAIIMBAHUIO KPUCTAIIOB TTIOBAPEHHON COJIM UJTH caxapa.

3. OnpITE 110 HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTCH U
TBEPABIX TEII.

4. Onpenenenue AaBiIeHUS BO3AyXa B OalJIOHE HITPHUIIA.

5. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

6. Ilposepka cunome3svl TUHENUHOU 3A8UCUMOCIIU OTUHBL CMOLOUKA
AHCUOKOCMU 8 MEPMOMEMPUUECKOU MPYOKe 0m memnepamypol.

1. Habmronenne n3MeHEHHS BHYTPEHHEH HSHEpPruM Teja B pe3ysbTaTe
Terionepeaayu U paboThl BHEIIHUX CHUJL.

8. HccnenoBanue siBaeHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U
ropsiueu BOJBI.

9. Onpedenenue Konuvecmea mMeniomol, HNOJYYEHHO20 B000U NpU

menyiooobMeHe ¢ HazpemvbiM MemaiiuieCKum YUIuHOPOM.
10. HccnenoBanwue mnpoiiecca UCTIapeHHs.
11. OmnpeneneHrie OTHOCUTEILHOMN BIQXKHOCTH BO3/IyXa.
12.  Onpeodenenue yoenvHou meniomol niae1eHUs 1b0d.

Pa3znen 7. DiiekTpryeckre U MArHUTHBIE SIBJIEHUSA

Inekmpuszayusi men. JIBa pojia 3JIEKTPUUECKUX 3apsjioB. B3aumopeicTBue
3apsSHKEHHBIX TEJ.

DnekTpudeckoe moJie. [lpunyun cynepnosuyuu 3j1eKmpudeckux nosei (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps0os. DiemeHmapHulll 21eKmpuyveckuil 3apsio.
Cmpoenue amoma. 1IpOBOOJHUKA WU JUIJIEKTPUKUA. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.
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DNEeKTpUYEeCKUil TOK. Ycnosus cywecmeosaHus 21eKmpuieckozo moxa.
HcTouHMKN TOCTOSIHHOTO ToKa. JIeWCTBHS DJIEKTPUUECKOro ToOKa (TEmIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpudecKull mox 8 HCUOKOCMAX U 2a3ax.

PaGota W MOIIHOCTH JJIEKTPHUECKOTO TOKa. 3akon J[coyrs—/lenya.
Onexmpuueckue yenu u nompeoumenu IIeKMPUYECKOU IHepeuu 6 Ovimy.
Onektpuueckas uenb. Cuiia Toka. DieKTpudyeckoe HampsikeHue. COnpoTHBIIEHUE
NPOBOJHUKA. YOenvHoe conpomusneHue gewyecmsea. 3akoH OMa i yyacTKa IEIu.
[locnenoBarensHOE | TMapauieIbHOE COEIMHEHHUE MPOBOJIHUKOB. Kopomkoe
3amvIKaHue.

[TocTosiHHBIE MarHUTHIL. B3auMOAEHCTBUE TOCTOSIHHBIX MarHuToB. Maznumnoe
none. Maenumnoe none 3emau u e2o 3HaueHue O0aa oacuznu Ha 3emie. Onvim
Ipcmeoda. Macnumnoe none snekmpuyeckoeo moxa. Ilpumenenue snekmpomazHumos
6 mexuuxe. [leticmeue MAcHUMHO20 NONA HA  NPOBOOHUK C  MOKOM.
Onexmpoosueamensb HOCMOAHHO20 moKa. Hcnonvzosanue snekmpoogucameneti 6
MeXHUYeCKUx yCmpoucmeax u Ha mpancnopme.

Onvimur @apaoes. Aenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwi NOJIYYeHUs] NeKMPUYECKOU SHepeUU.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu
DIIEKTpU3aLUS TEL.

JIBa poJia AIEKTPUUYECKUX 3apsiIOB U B3aUMO/JICUCTBUE 3aPSIKEHHBIX TeJl.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKASI UHIYKLIHS.

3aKOH COXpaHEHHUS IIEKTPUUECKUX 3aPsI0B.

[TpoBOIHUKY U TUIICKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUHN 3JIEKTPUYECKOTO TOJISL.

M cTOYHMKM NOCTOSTHHOTO TOKA.

JIeCTBHS SIIEKTPUUYECKOIO TOKA.

0. DraexTpu4ecKuid TOK B JKUIKOCTH.

11. T 'a30BbIii pa3ps.

12. H3MmepeHme CHUIIbI TOKA aMIIEPMETPOM.

13. H3MmepeHwne dIeKTPHUICCKOTO HAMIPSKEHUS BOJIETMETPOM.

14. PeoctaT ¥ Mara3uH CONPOTUBIICHUM.

15. BsaumopeiicTBrEe MOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3/iesICHUS TTOJIFOCOB MAarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18.  OmmiT Dpcrena.

19. MaruauTHoOE€ 1oJje ToKa. DIeKTPOMArHurT.

20.  JleiicTBHE MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

21. DnexkTpoaBUraTelb MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue SIBICHUS SJICKTPOMATHUTHON UHTYKITUH.

23.  OmbiTer Dapajes.

24. 3aBHCHMOCTb HAMpaBICHUS HWHIYKIIMOHHOTO TOKAa OT YCIIOBUH €ro
BO3HUKHOBEHHSI.

RO~k wWNE
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25.  DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwie padbomot u onvimol

1. OnbITel MO HAOMIONEHUIO DBJEKTPU3alMU  TEN HHIYKUUMEH W MpHU
CONPUKOCHOBEHHH.

2. HccnegoBanue AEUCTBUS 3JIEKTPUUYECKOTO MOJISI HA NPOBOJHUKH U
TUDIIEKTPUKU.

3. C6opka u npoBepka pabOTHI JIEKTPUUECKOM LIEMU TOCTOSIHHOTO TOKA.

4. N3mepenre u peryJIMpoBaHue CUIIbI TOKA.

S. W3mepenue u peryimpoBaHue HapsyKEHU.

6.  Hccneoosanue 3asucumocmu cuivl moxa, u0yuje2o uepes pesucmop, om
CONPOMUGTIEHUS. PE3UCOPA U HANPSIICEHUS HA Pe3UCTOope.

7. Onvimul, oemoncmpupyilowjue  3a8UCUMOCHIb INEKMPUYECKO20
conpomuenenus NnpoeoOHUKA Om €20 ONUHbL, NIOWAOU NONEPeyHOo20 CeYeHus U
Mamepuana.

8.  Ilposepxa npasuna cnodcenus HANPAXCEHUU NPU NOCLEO008AMENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 0Ons cuibl MOKa NpuU NAPAINETbLHOM COEOUHEHUU
Pe3UCmOopoa.

10. Omnpenenenue pabOThI AIECKTPUUSCKOTO TOKA, HAYIIETO Yepe3 Pe3rCTop.

11. OmpeneneHre MOITHOCTH JJIGKTPUUECKOTO TOKa, BBIACISICMOW Ha
pesucrope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/] nacpesamens.

14, HccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TTOCTOSTHHBIX MarHUTOB.

15. H3ydyeHme MarHMTHOTO TIOJIS TIOCTOSHHBIX MAarHUTOB TIPH  HX
00BEMHEHUY U PA3/ACIICHUN.

16. HccnenoBanue NeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUSA
KaTYyIIKU C TOKOM U MarHUTa OT CUJIbI TOKA W HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yueHnue melicTBHsI MAarHUTHOTO TIOJIS HA MPOBOJIHKK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomoi 31eKmpoo8ueameis.

20. UMsmepenue KIIJl snexTpoaBurareaIbHON YCTAHOBKH.

21. OmnpITHl MO WCCICIOBAHUIO SBICHUS AJICKTPOMATHUTHOW WHIYKIIWH:
MCCJIEIOBAaHNE U3MEHEHU 3HAUCHUS U HAIIPaBJICHUS WHAYKITMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHUs

Mexannueckoe naBwxkeHue. MarepuanpHass Touka. (Cucrema  OTCYETa.
OTHOCHUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBwxeHue. Hepaenomepnoe npsamonuneiinoe oeudcenue. CpenHAs U MSHOBEHHAS
CKOpOCMb Mmena npu HEPAGHOMEPHOM OBUICEHUU.
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VYckopenue. Paenoyckopennoe npamonuHetinoe Osudicenue. (CBOOOIHOE
nanenue. Onvimol 1 anunes.

Jluneiinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBoiii 3ak0oH HproTona. Bropoii 3akoH Herotona. Tpetunt 3akon HeroTona.
Ipunyun cynepnosuyuu cur.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuna mpenusi CKOIbMCeHUs, Cund
MpeHus NOKosl, Opyaue uobl MpPeHUsL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
nanenust. [euocenue nianem eoxpye Coanya (MC). Ilepeas kocmuueckas ckopocme.
Hegecomocmo u nepecpysxu.

PaBHOBecue MaTepuallbHOW TOYKU. Ab6conmomno meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocbio epaujeruss. MOMeHT cuitbl. Llenmp msascecmu.

Nmnynsc Ttena. Mzmenenue umnynrvca. Mmnyasc cunvl. 3aKOH COXPaHECHUS
umnyibsca. Peaktusnoe asmxkenue (MC).

Mexannyeckass pabota M MomHOCTb. PaboTa cui TsKeCTH, ynpyzocmu,
mpenus. Ceazb sHepeuu u pabomel. IloTeHIIMaNIbHAS SHEPTUS Tella, MOJHSATOTO HaJ
IIOBEPXHOCTBIO 3eMIIU. [lomenyuanvuas swepeus cocamou npysicunvl. Kunetnaeckas
sHeprusa. Teopema o Kunemuueckou SHepeuu. 3aKOH COXPaHEHUS MEXaHWYECKOU
SHEPIUHU.

Hemoncmpayuu

1. HaOnronenne MeXaHMYECKOTO JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX
TEN OTCYETA.

2. CpaBHeHHE TyTeHd U TPACKTOPUN ABUKEHUS OJHOTO U TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepenne CKopoCTH B YCKOPEHUS MPSIMOJTMHENHOTO JIBHXKCHUS.

4, HccnenoBanue mpru3HaKOB pABHOYCKOPEHHOT'O JIBUKCHUA.

5. Habmronenue nBrkeHUs Tejla 10 OKPY>KHOCTH.

6. Habmronerne MeXaHMYECKUX SBIICHUM, IPOMCXOAIINX B CHCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa PU3MKH.

7. 3aBUCUMOCThH YCKOPEHHS Teja OT MacChl Tela U JEHCTBYIOIIEH Ha HETO
CHJIBI.

8. HabGnronenue paBeHcTBa CUJI PY B3aUMOJICHCTBUH TEJL.

9.  N3meHeHue Beca Tena MPH YCKOPESHHOM JIBHKCHUH.

10. Tlepemaua mmmysnbca Ipu B3aUMOJICHCTBUH TEL.

11. IIpeoOpa3zoBaHus SHEPTUU TPU B3aUMOACHCTBUU TEJ.

12. CoxpaHeHue UMITyJIbCca [IPU HEYTIPYTOM B3aUMOJCUCTBUH.

13. CoxpaHeHue uMITyJibca Mpu A0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. HaGnroaeHue peakTUBHOTO ABMKCHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUH ITPU CBOOOTHOM MaJICHUU.

16. CoxpaHeHue MEXaHWYECKOW DOSHEPTUM TPH JBIKCHUU Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomot u onvimul
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1. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie20 pagHOMepHO20
OBUINCEHUS WLAPUKA UTIU METeHCKU.

2. OrnpeneneHue CpelHEM CKOPOCTU CKOJBKEHUS OpyCcKa WM JBUKEHUS
IIAPUKA I10 HAKJIOHHOW IIOCKOCTH.

3. OnpeneneHue yCKOpEHHsI Tela MPU PaBHOYCKOPEHHOM JBHKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

4, UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JBU>KEHUU 0€3 HauyallbHOM CKOPOCTH.

S. IIposepxa ecunome3svl: eciu nNpu pPasHOYCKOPEHHOM OBUNCEHUU 0e3

HayaibHoU CKopocmu nymu OMHOCAMCA KAdK pﬂd HeYemmwix qucesn, mo
coomeemcmeyrouwue npomesNCymKu 6pemeru O0OUHAKOBDL.

6.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUS.

7. Onpenenenre K03 (HULMEHTA TPEHUS CKOJIbKEHHUSL.

8.  Omnpenenenue kE€CTKOCTH MPYKUHBI.

9.  Onpenenenue paboTHI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Tela

M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Ormpenenenne pabOTBI CHIBI YOPYTOCTH TMPU TOABEME Tpy3a
C MCTIOJIb30BAaHUEM HEIOJIBHKHOTO U MOABHKHOTO OJIOKOB.

11. M3yuyeHue 3aKOHA COXPaHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckne Kojae0aHUsI U BOJHBI

KonebarensHoe aBukeHune. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: MEPHO/I,
4acToTa, aMIUIATya. Mamemamuueckui u npysxcunnviu masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebamenbHOM O8UNCEHUU.

3aryxatomue koyiebanus. BeiHy)1eHHbie Kojebanus. Pesonanc.

Mexannueckue BoOJIHBL. (CBOHCTBA MEXaHUUYECKUX BOJH. [IpodonbHbie u
nonepeynvie 80aHbl. /[MUHA 80IHbL U CKOPOCHb eé pacnpocmpaHenusi. Mexanuyeckue
80JIHbL 8 MBEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomxocmo 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyk u
VIbMPA36YK.

JHemoncmpayuu

1. HaOmronenne xosiebanuii T€I IOA AEUCTBUEM CHJIIBI TSKECTH U CHIIBI
YIIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOmnronenue BRIHYKICHHBIX KOJICOaHUHN U pe30HaHCA.

4, PacrnipocTpaneHue nmpoaoJIbHBIX U ITOMEPEUYHbBIX BOJIH.

5. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomot u onvimol

1. Onpenenenrie 4acToThl M MepuUoAa KojeOaHUH MaTeMaTHUYeCKOro
MasTHHKA.
2. Omnpenenenre 4acTOThl U NEpUOAa KOJNeOaHUI MPYKUHHOTO MasTHHKA

(21eKmpoHHan Oemoncmpayus).
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3. HccnenoBanne 3aBUCUMOCTH TIepHoja KOJeOaHUW IMOJBEIICHHOTO K
HUTH I'py3a OT JJIMHBI HUTH.

4, HccnemoBanue  3aBUCUMOCTH  Mepuojaa  KojeOaHWW  MPYKUHHOTO
MAasiITHHKA OT MAacCChl Tpy3a (21eKMPOHHASA 0eMOHCMPAYUsL).

5. [TpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHU Tpy3a, TTOIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITel, JAEMOHCTPHUPYIOIIME  3aBHUCUMOCTb  MEpHOAa  KoyeOaHMid
MPY>KWHHOTO MasgTHUKA OT MACCHI TPy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenune  yckopeHUss ~ CBOOOJHOTO  TaACHUS  (IAeKMPOHHASA
oemoHcmpayus).

Pa3znen 10. JjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  TIOJIE. OJIECKTPOMArHUTHBIC  BOJIHBI. Cesoticmea
anekmpomacHumuolx 60aH. Illkana snexkmpomachumuvix 6oan. Hcnonvzosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOUL CEA3U.

DnekTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie paéomot u onvimu’

1. N3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO
TenedoHa.

Paznen 11. CBeToBble siBJI€HUS

JIydeBas Mojziensb cBeta. MictouHuku cBeta. [lpsamonunelinoe pacnpocmpaHneHue
ceema. 3ammenusi Connya u Jlynoi. OTpaxkeHnue cBeta. [lnockoe 3epkano. 3aKoH
OmMpadicenus: ceema.

[Ipenomsienue cBeTa. 3akoH TpeldomyeHUs cBeTa. [llonnoe 6HympenHee
ompadxcenue ceema. Hcnonvzosanue NOAHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xon nyuwedd B gnuH3e. Onmuyeckas cucmema ¢omoannapama,
mukpockona u meneckona (MC). [naz kak onmuueckas cucmema. bauzopyxocms u
O0AIbHO30PKOCHD.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimour Hvtomona. Cnooicerue
CNEeKmpalbHbIX YBEmos.

Hemoncmpayuu
[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tomy4yenue n3o0paxeHu B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHYecKnii CBETOBO/I.

Xon iydel B cobuparoniei JnuH3e.

XoJ Jiyuyeu B pacCEUBAIOLIECH JIMH3E.

NogabkownE
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8. [Tonyyenue nzo0paxeHuit ¢ TOMOIBIO JTUH3.

Q. [Ipunnun nevictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mogensb riaza.

11. Paznmoxenue 6e10ro cBeTa B CIEKTP.

12. Tlomydenue Oenoro cBeTa MpH CIOKEHUHU CBETa PA3HBIX 1IBETOB.
Jlabopamopnwie padomot u onvimol

1. HccnenoBanue 3aBUCMMOCTH yTrila OTPa)KEHHUsI CBETOBOTO Jiyya OT yria
naJICHuUsI.

2. N3yuenune xapakTepuCTUK U300pakeHUs IPEAMETA B IIJIOCKOM 3epKalie.

3. WccnegoBanue 3aBUCMMOCTH yIJia MPEOMIICHHS] CBETOBOIO JIyda OT
yria najeHus Ha TPaHUIE «BO3AYX—CTEKIIO».

4. [TonyyeHue n300paxeHui ¢ MOMOILBIO COOMPAIOIIECH JTUH3BI.

S. Onpenenenrie  (GOKYCHOrO  pacCTOSHUS U ONTUYECKOM  CHIIBI
coOuparone JTUH3bI (21eKMPOHHASA 0EMOHCIPAYUSL).

6. OneIThl O Pa3/IOKEHUIO OEJoro CcBeTa B CIEKTp (2/1eKmMpOHHAA
demoncmpayu).

7. OnBITH MO BOCTIPUATHIO I[BETA MPEIMETOB MPU WX HAOIOJACHHUH Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbBI€ IBJI€HUSA

Onvimul Peszepghopoa w ninanetrapHas Mojieinb atroma. Moaenbs atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmui.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyienus. CTpOCHUE aTOMHOIO
anpa. Hyxknouwnas moodens amomnozo sadpa. Hzomonwvli.  Paduoaxmuegnvle
npespawerus. llepuoo nonypacnaoa amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsiJOBOIO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Ucmounuku suepeuu Connya u 36€30 (MC).

Anepnas sHepreTuka. /Jleiicmeus paouoaKmueHbiX USIYYeHUll HAd JHCusble
opeanuzmol (MC).

Jemoncmpauuu
CrexTpbl U3Ty4EeHHS U MOTJIOMIEHUS.

CnexTpbl pa3IMYHbIX Ta30B.

CnekTp Bojgopoaa.

Hab6nronenue TpekoB B kamepe Buiibcona.

PaboTa cuéTurika HOHU3UPYIOIIUX U3TYyUSHHI.

Peructpanus uznydeHust npupOJHbIX MUHEPAJIOB U POAYKTOB.
./Ia6opamopub1e pabomul u onvimal

R

1.  Habnawooenue cniownvix u IUHEUYamulx CReKmpos Uny4eHus.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI 10 TOPMO3ZHOMY
nyTH (1o ¢poTorpapusimM) (21eKmpoHHas 0eMOHCmPayus).

3. N3mepenne paanoakTUBHOTO POHA (2/1eKMPOHHAA 0eMOHCMPAYUs).
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IToBTOpHUTENBbHO-000011IaK0 NI MOAYJIb

[ToBTOpHUTENBEHO-00001IAI0IIMI MOAY/b IPEIHA3HAYEH AJI1 CUCTEMAaTU3aluu U
0000LIEHUST MPEIMETHOIO COJIEP)KAaHUS U OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO
IPU U3Y4YEHHUHU BCErO Kypca (PU3UKH.

[Ipy “3ydeHUM JAHHOTO MOAYJS PEANM3YIOTCA M CHUCTEMAaTHU3UPYIOTCS BUJbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCA IJOCTHKEHUE IMPEIAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pEe3ylbTaToB  00ydeHus,  QopMHUpyeTcs
€CTECTBEHHO-HAYy4YHAs] TI'PAMOTHOCTBb. OCBOCHHME HAYYHBIX METOJOB HCCIENOBAHUSA
SBIICHUN TPUPOJBI U TEXHHUKH, OBJAJCHHUE YMEHHSIMH OOBSICHITH (PUIUUECKHE
ABJICHUS, IPUMEHAA T[OJy4EHHbIE 3HAHUSA, pelmarb 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AESTEIBHOCTHBIM XapaKTep NaHHOIO pasjiella peaau3yeTcs 3a
CYET TOTO, YTO yJalIUeCs BBIIOJIHAIOT 3aJaHus, B KOTOPBIX UM IIPEIaracTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAaHUN pacro3HaBaTb U HAay4YHO OOBACHATH
¢bu3nueckue SBICHUS B OKPY>KaIOLIEH NPUPOJIE U MOBCEIHEBHOM KU3HH;

" MCIOJIB30BaTh 110 PyKOBOJACTBOM II€arora Hay4Hble METO/Ibl UCCIIEIOBAHNUS
¢u3nueckux SBICHUM, B TOM UYHCJIE M IMPOBEPKU THUNOTE3 M MOJyYEHUS
TEOPETHUYECKHUX BBIBOJIOB;

" OOBSACHATH C OMOPOM Ha JUIAAKTUYECKHM MaTepHall Mocje OOCYXIEHUS C
MEJaroroM Hay4YHbI€ OCHOBBI HauOOJIe€ BAaXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEp, MPAKTHYECKOTO HCIOJIB30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA NPEBPAIICHUS M COXPAHEHUS BCEX HM3BECTHBIX BUIOB
DHEPTHH.

Kaxpmas w3 TeM JaHHOro pasfena BKJIOYAET  JKCHEPHUMEHTAIBHOE
uccieoBaHle O00OOUIAIOIer0 XapakTepa Ha YCMOTPEHHE IeJarora M Ipu €ro
noMmomu. Pasgen 3aBepmiaercss MPOBEACHUEM JIUATHOCTUYECKOM M OLIEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUM A

B nenom pesynbprathl ocBoeHus oOydaromumucs ¢ 3IIP yuebnoro npeamera
«Dusuka» JOMKHBI COBIAATh ¢ pe3yibTaTamMu denepanbHoi pabodeit mporpaMMbl
OCHOBHOTO 00I1IeT0 00pa30BaHMUs.

Haubonee 3Ha4MMbIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

B pesynbraTe uzydenus pusuku Ha ypoBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs Yy
obyuatomierocs ¢ 3[1P OyayT copmMupoBaHbl CIEIYIOMIUE JUUYHOCTHBIE PE3YJIbTaThI
B YaCTH:

1) maTpUOTUYECKOTO BOCITUTAHHS:
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IIPOSIBJICHHE HMHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMU
($u3nuecKkoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K JJOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) TpaKAaHCKOTO U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIECTBEHHO-3HAYMMBIX H
TUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JTOCTHKCHHI
buzukuy;

OCO3HAHME BAXHOCTH MOPAJIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
Y4YEHOT0;

3) ACTETUUYECKOTO BOCITUTAHUS:

BOCIIPUATHE 3CTETUUYECKUX KadyecTB (PU3NYECKON HayKu: €€ TapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) LIEeHHOCTH HAyYHOTO [TO3HAHHS:

OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKh KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaKHEHIIEHW COCTaBISAIOLIEH
KYJIBTYPBI;

pa3BUTHE HAy4yHOU JI0OOO3HATEIBHOCTH, HHTEpeEca K MCCIEA0BATEIbCKOM
JIESITEIIBHOCTH;

5) dopmupoBaHus KyIbTyphl 3A0POBbS U IMOIIMOHATBHOTO OJIArOTIOTYYHSL:

OCO3HaHME IIEHHOCTHM 0Oe30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJOTMYE€CKOM MHUpE, BKHOCTH MpaBUil 0€30I1aCHOTO MMOBEACHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, C 3JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

c(OpMHPOBAHHOCTh HaBbIKA pe(IEKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY
Y TAKOI'0 e MpaBa y APYyroro 4eJoBeKa;

6) TPyI0BOTO BOCTIUTAHHS:

7) aKTUBHOE y4yaCTHE B PCIICHUM IMPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNpbHON  OpraHu3alyy,  HACEJIeHHOro  MYyHKTa, POAHOrO  Kpas)
TEXHOJIOTHYECKOW M COLMAJIbHOM HAINpaBJICHHOCTH, TPeOYIOLIMX B TOM YHUCIE U
(bu3MYEeCKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY M3yUYEHHUIO MPodeccuid, CBA3aHHBIX C (PU3UKOM;

8) 9KOJIOTHUECKOTO BOCTIUTAHUSL:

OpUEHTAllUsI Ha NpUMEHEHHE (U3NYECKUX 3HAHUM Ui pelieHus 3aaad B
00JacTu OKpYy»Karolle cpenbl, MIaHUPOBAHUS MOCTYIKOB M OLEHKU UX BO3MOXKHBIX
MOCJICICTBUI [T OKPYKAIOLIEN CPELBI;

OCO3HaHUE TJ00AJBHOTO XapakTepa 3KOJOTHYECKUX MpoOJiieM U MyTel ux
pEIICHNUS;

9) amanTanuu K U3MEHSIONIMMCS YCIOBUSM COIMAILHOW M IPUPOIHON CPEJIbI:

NOTPEOHOCTh BO B3aUMOJEHCTBUU IMPU BBINOJHEHUU HCCIECJOBAaHUN U
MPOEKTOB (PU3MUYECKON HANIPABIECHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSAM JIPYTHX;

NOBBIIIEHUE  YPOBHS  CBOEH  KOMIIETEHTHOCTM  4Y€pe3  MPAKTHUYECKYIO
NESTEIbHOCT;

noTpeOHOCTH B (hOPMHUPOBAHNY HOBBIX 3HAHH, B TOM YHCIIEe (POPMYyITUPOBATH
UJIeH, OHSTHSI, TUIIOTE3bI O (PU3HMUECKUX OOBEKTaX U SBICHUSIX;
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OCO3HaHHUE AePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JaCTH
bu3uKY;

IJTAHUPOBAHHUE CBOETO PA3BUTHS B MIPUOOPETEHUN HOBBIX (DM3MUCCKUX 3HAHUM;

CTPEMJICHHUE aHAJTM3UPOBATh U BBISBIISITH B3AMMOCBSI3H MPUPO/IBI, OOIIECTBA U
HSKOHOMUKHU, B TOM YHCJIE€ C UCTIOJIB30BAHUEM (PU3NYECKUX 3HAHUM;

OLIEHKa CBOMX JICCTBUM C YYETOM BIHSHUA Ha OKPYXKAIOIIYIO Cpeany,
BO3MOKHBIX I100aJIbHBIX MOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHpIMu y4eOHbIMU HOZHABAM ETITbHBIMU OCCIMGUAMU:

1) 6a30BbIC JJOTMYECKHE ACHCTBUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIM MpPHU3HAK KIACCU(PUKAINKM, OCHOBAHUS IS
000011IeHNsI ¥ CPABHEHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B paccMaTpPUBAEMBIX (haKTax,
JTAHHBIX ¥ HAOJTFOICHHSX, OTHOCSIINUXCS K (PH3NICCKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3M TPH HM3YYCHHH (DU3UICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJBI C KCIOJIH30BAHUEM JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3MUCCKUX
BEITMYWH, PU HEOOXOMMOCTH TTO] PYKOBOJACTBOM YUUTEIIS,

BBIOMpATh Croco0 pemieHus y4yeOHOW (hU3MUecKkoil 3agauu (CpaBHEHUE
HECKOJLKMX BAapUAaHTOB pEIICHHUS, BBIOOpP HamMOOJee MOAXOMAIMIETO C YYETOM
CaMOCTOSITEIILHO BBIIETIEHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUHTEJIS.

2) 0a30BbIC HCCIICI0BATEILCKUE CHCTBHS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOAWTH IO IUTAHY OIBIT, HECIOXKHBIM (U3NYECKUH OKCIICPUMEHT,
HEOOJbIIOE HCCieoBaHue (U3MUYECKOTO SIBICHUS, TIPU HEOOXOJUMOCTH IO
PYKOBOJICTBOM YUHTEJIS;

dbopmypoBaTh O0OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0JICHM S, OTIBITA, UCCIICIOBAHMS C OTIOPOM Ha IJIaH/aITOPUTM.

3) pabota ¢ uHpOpMAaIHEH:

MPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHThI U 3alpocChl MpPU TOUCKE H
otOope mH(pOpPMAIMU WU JTAaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3nyeckou
3aJ1auu, IPU HEOOXOAMMOCTH IO/l PyKOBOJACTBOM YUHUTEIIS,

aHAM3UPOBaTh, CHCTEMATU3UPOBATh MH(GOPMAIIMIO PAa3IMYHBIX BUIOB U (HOPM
MIPE/ICTABIICHUS;

CaMOCTOSATEIILHO  BBIOMpaTh  ONTUMAJBHYIO  (opMy  TpEACTaBICHHS
uHQOpMAIMU W WLIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIIOKHBIMH CXEMaMH,
auarpaMMaMu, WHOU TpaduKoi U UX KOMOMHAITUSIMU, TI0JT PYKOBOJICTBOM YUHUTEJIS.

Osgnaoenue YHUBepCAnbHbIMU yueoHviMu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) oOrienue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepuaia, pe3yIbTaToB Ja00OpaTOPHBIX PadOT
U TPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKIa€MON TeMbl U BBICKA3bIBATh
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UJieu, HalleJICHHBbIE Ha peEIIeHUEe 3aJa4d U TMOoJjep)KaHue OJarokenarelbHOCTU
OOIIIEHNS;

COTIOCTAaBIISATh CBOM CYXKJICHHSI C CYXICHUSMHU JAPYTUX YYaCTHUKOB JHAIIOTA,
OOHAapy>KUBaTh PA3IMINEC U CXOJICTBO TIO3UITUH;

BBIpakaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJIBTAThl BBIITOJIHEHHOTO (PU3UYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAs IeATEIBLHOCTD (COTPYTHUYCCTRO):

MOHMUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYyaTHHOU
paboThI IPH PEIICHUN KOHKPETHON (PU3UYECKOM MPOOIEMBI;

MPUHUMATH I[€JIM COBMECTHOM JeSATebHOCTH, OPTaHU30BBIBAThH JECHCTBUS T10 €&
JTOCTHKEHHUIO: pacIpeieisiTh POIu, 00CYKIaTh MPOILIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJIHATh CBOIO YacTh padOThHI, JIOCTUTasi KaueCTBEHHOTO pE3ysbTara IIo
CBOEMY HAIpPABJICHUIO U KOOPJIAUHUPYS CBOM JIEUCTBUS C JPYTUMHU UJIE€HAMU
KOMaH/IbI;

OIICHWBATh KayeCTBO CBOETO BKJIAga B OOMMNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIEHO C(OPMYITHPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

Osn1adenue ynueepcanbHolMu yueOHbIMU PE2YIAMUCHBIMU OCUCH GUAMU:

1) camoopraHu3anus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIONTUX IS
perieHus: GU3NUeCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAaX  MNPHUHATHS  PEIICHUM
(MEOUBHIYATBLHOE, IPUHSATHE PEIICHUS B TPYIIS, IPUHATHE PEIICHUN TPYIIION);

COCTaBJISITh AITOPUTM pPEIIeHUs (PU3NUECKON 3a7a9d WM TUIaHA UCCIISOBaHUS
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, TI0JT PyKOBOJACTBOM
YAUTEIS.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY CHUTyalldd MW TIpeajiaraTh TIulaH e UW3MCHEHHUs, IpH
HEO0OXOAMMOCTH IO PYKOBOJACTBOM YUUTEIS;

OOBSICHATh ~ TPUYUHBI  JOCTIKEHUS  (HEIOCTIDKEHHWS)  PE3yJIbTaTOB
NeSITeILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBUEC PE3YJIBTATA IIECTH U YCIOBHUSIM.

3) SMOIMOHAIbHBIN HHTEJUICKT:

CTaBUTH ceOs HA MECTO JIPYroro YejJOoBEKa B XOJE CIOpa WIIM JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

4) npuHATHE CeOS U IPYTHUX:

MPU3HABaTh CBOE MMPABO HA ONIMOKY MPHU PEIICHHH (U3MYECKUX 3a7ad WIH B
YTBEPKJICHHUSIX HAa HAyYHBIC TEMBI U TAKOE K€ TMPaBO JPYTOro.

INPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K npeAMeTHBIM pPe3yJbTATaM OCBOCHHMS Y4e0OHOI0 IpeaMera
«Du3uKa», pacupeaejieHHbIE M0 roAaM 00y4eHust
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PesynpTaThl mo rogam GoOpMyIUpPYIOTCS MO MHPUHLMIY J0OaBIIEHHUS HOBBIX

pPe3yjIbTaTOB OT TIoJa K TOOY (pCBYJ'II)TaTI)I oucpcaHoro roaa IO YMOJYAaHHIO
BKIFOYAIOT PE3YJIbTaThbl HPCABIAYIINX J'IeT).

7 KJIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpakaThb

c(hOpPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIA:

OpUEHTHUPOBAThCS B TMOHATHUSIX U ONEPUPOBATh MMH Ha 0A30BOM YpOBHE:
bu3nueckue U XMMHYECKUE SIBIICHUSA;, HaOJIOJIEHUE, SKCIEPUMEHT, MOJEb,
TUINO0TE3a; €IUHUIIBI (U3MYECKUX BEIUYMH; aTOM, MOJIEKyJa, arperaTHble
COCTOSIHMS BemecTBa (TBEPAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHUIECKOE
JIBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpus,
paBHOAeEHCTBytomass  cwi,  Jaedopmanuss  (yopyras, — IUIaCTUYECKas),
HEBECOMOCTh, COOOIIAIONIMECS] COCYAbl, C ONOpPONM Ha JUIAKTUYECKUI
Marepual

paznuyath sBieHUA (aud@y3us; TEMIOBOE [BH)KEHHE YaCTUL[ BEIIECTBA;
PaBHOMEPHOE JBH)KCHUE; HEpPAaBHOMEPHOE JBH)KCHUE; WHEpLHS;
B3aMMOJICUCTBUE TEII, pagHogecue meEEPObIX mel C 3AKPENNEHHOU OCbHO
epawenusl; Tiepeaada JaBJICHUS TBEPABIMH TEJAMH, XKUIKOCTSIMU M Tra3aMu;
aTMocepHOE JaBlICHHME;, IUIABaHUE TeJ; MPEBpAIlCHUs MEXaHUYEeCKOM
SHEPTrUU) MO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOE SIBJICHHUE, MOCIIE MPEIBaAPUTEIHLHOTO
00CYXJIEHHUsI C TIEAarorom;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (M3UYECKUX SBJICHUN B OKPYKAIOIIEM
MHpE, B TOM 4uCJe (PU3MUECKUE SBJIICHUS B MPUPOJAC: MPUMEPHI ABUKEHHUS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEKUBOW IPUPOAE; NEUCTBUE CUJIBI
TPEHUSI B MPHUPOJIC U TEXHUKE; BIMSHUE aTMOC(EPHOTO JABJIICHUS HA KUBOM
OpraHu3M; IJIaBaHHE PbIO; pblYard B TeJe YeIOBEKa; MPU STOM TEPEBOJUTH
NPAKTUYECKYI0  3aady B y4eOHyI0,  BBIIETSATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJIICHUH C TIOMOIIBIO 11€/1arora;

OMHCHIBATh M3YyYEHHBIE CBOMCTBA TeN U (DU3WYECKUE SIBICHUS, HCIIOIb3YS
dbu3uyeckre BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpEMsi, MyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEJla, CHIa
TpeHUs, JaBlieHHe (TBEPAOro Tela, *KUIKOCTH, ra3a), BhITAJIKMBAIOIIAs CHUJIA,
MexaHuuyeckas paboTa, MOITHOCTh, IJIEUO CHJIbI, MOMEHT CHUJIbI, KOO(PPUIIMEHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KUHETUYECKAS] U NMOTEHIUAIIbHASL YHEPTHS)
C OMOpol Ha CXeMy; NIpPH OINHUCAHUM PACKPHIBATh (DUIUIECKUN CMBICI
WCIIOJIB3YEMbIX BEJIMYUH, X 0003HAYCHUS W SAUHUIBI (PU3MUECKUX BEIUYHH,
Haxooums hopmynsl, céazviéaouue OAHHYI0 QU3ULECKVIO 8EIUUUHY C OpPYUMU
GeUYUHAMY, CMPOUMb 2PAQUKU  U3VUEHHBIX 3a8UCUMOCIel QUIUYeCcKUx
genuyyH C OTIOPON Ha NUIAKTUYECKUN MaTepUal;

XapaKTepU30BaTh CBOMCTBA Tell, ((U3NYECKUE SBJICHHS U TIPOIIECCHI, UCTIONIB3YSI
npaBUJia CJI0XKEHUsS cuJl (BJIOJIb OJTHOM TIpsIMOM), 3axon I yka, 3axon Ilackans,
3axon Apxumeoa, npasuno pasHosecus pviuaza (010Ka), «3010mMoe npasusion
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MeXaHuKy, 3aKOH COXPAHEHHS MEXaHUYECKOW HHEepruu; Mpu ITOM J1aBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHA WU 3ANUCHIBAMb €20 MAMmeMamuyeckoe
8bIpadCeHUe NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBSCHATH (PU3UYECKHE SBIICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTYallUuii MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Mpu MOMOIIU
nejarora BbISBJISTh NPUYUHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ onopoit Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

peniaTh TUIOBBIE pAacyETHBIC 3a/ladyd B 1JeHCTBHE C OMOPOM Ha aJrOpPHUTM,
MpeBAPUTENILHO Pa300paHHbBIN COBMECTHO C MEIaroroM, UCHOJIb3ys 3aKOHBI U
(opMyIibl, CBSI3BIBAIOIINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJlauM 3alKiChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NUECKHE BETMYHHBI B
dbopMynBl W TPOBOAWTH PAcyYEThl, HAXOAWUTHh CIPABOYHBIC JAHHEIC,
HEOOXOUMBIC ISl PELICHUS 3a]ad4, OIEHUBATh PEATMCTUIHOCTD MOTYyYECHHOU
(bu3HUeCKOi BEIIUYUHBI,

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOXKHO PEUIUTH MPU MOMOIIN (PU3NIECKUX
METOJIOB I0CJIE MPEIBAPUTEIBLHOTO OOCYXAECHUS C MENaroroM; mpu MOMOLIH
nejarora B ONMKWCAHUU MCCIIEIOBAHUS BBIIETSATH MPOBEPSEMOE MIPEANOI0KEHNE
(rumote3y), C€ ONOPOM Ha JUJAKTHYECKUI Marepuan pas3inyartbh H
MHTEPIPETUPOBATH MOTYYCHHBIN pe3yibTaT, HAXOAUTh IMOCIe OOCYKIEHUS C
MearoroM OMMOKH B XOJI€ OTIbITA, IENAaTh BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

YMETh HaXOJIUTh C MCIOJIb30BAHUEM HUQPPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI IO HAOIIOJACHUIO (PU3UUECKUX SIBICHUN MU (U3HUUECKUX CBONCTB TEll:
dbopMynupoBaTh MpPOBEPSEMbIE MPEANOIOXKEHUS, COOMpaTh  yCTAHOBKY
U3 TPEUIOKEHHOTO O0OpYyIOBaHUS C OMOpPOM Ha CXEeMy, 3alUChIBATh XOJ
ombITa U GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJICTBOM TI€/1arora;

BBITIOJIHATh TIPSIMBIE U3MEPEHHUS PACCTOSHUS, BPEMEHHU, MACChl Tella, 00bEMa,
CHJIBI U TEMIIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U NU(POBBIX TPHOOPOB
C OTIOPOM Ha aNTOPUTM; 3aIHMCHIBATH MMOKAa3aHUS MPUOOPOB C YUETOM 3aJaHHON
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAWTh COBMECTHO C TIEAAroroM MCCIEIOBAaHHE 3aBUCUMOCTH OJHOU
(bu3nUecKoil BEIWYUHBI OT JIPYrOMl C HCIOJIb30BAHUEM IMPSMBIX HU3MEPECHUM
(3aBHCHUMOCTH TIyTH PAaBHOMEPHO ABUXKYIIETOCS Teja OT BPEMEHH JIBHXKCHUS
TENA; CUNbl MPEHUs CKOAbJICeHUs Oom eeca mend, Kaiecmea o00pabomiu
nosepxHocmeti men U HeE3ABUCUMOCMU CUIbl MpeHUus om Niowaou
CONPUKOCHOBEHUsI Mell; CUIbl  YNpyeocmu Om  YOIUHEHUs  NPYHCUHDL,
8LIMANKUBAIOWE CUTbL OM 00bEMA NOSPYHCEHHOU Hacmu meaa U om
NIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NJIOMHOCMU mead, Om
2NYOUHBI, HA KOMOPYIO NOSPYHCEHO MeNo, YCI08Ull NIA8AHUS Me, VCI08Ull
pasHosecus pvluaza u 0J10K08), TOJA PYKOBOJACTBOM Ie€Jarora y4yacTBOBaTh B
TUTAHWPOBAHUU y4eOHOTO WCCIEeOBaHMS, COOMpPATh YCTAHOBKY U BBITIONHSTH
U3MEpEeHHsI, CIeAys TPEIJIOKECHHOMY TUIaHy, (UKCHUpOBATH pPe3yiabTaThl
NOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE MPEAJIONKEHHBIX
TaOIUI ¥ TPaQUKOB, JENATh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;
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OPOBOJAUTh KOCBEHHBbIE M3MEpPEHHUs (U3MUECKUX BEJIWYMH (TUIOTHOCTh
BELIECTBA KXUAKOCTU M TBEPAOrO TEJA; CUJa TPEHUS CKOJBXCHUS; NABICHUE
BO3/lyXa; BBITAJKUBAIOLIAs CUJIA, IEUCTBYIOIIAsA HA MOTPYKEHHOE B KUIKOCTh
Teno; KOA(P(GUIIMEHT TMOJE3HOTO ACHCTBUS TMPOCTHIX MEXAHW3MOB), CIEIYs
NPEJIOKEHHOW ~ WMHCTPYKLMHU; TPHU  BBIIOJHEHHMH  W3MEPEHHM  MOA
PYKOBOJCTBOM Me€Aarora coOuparb 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYMCIISITh 3HAYEHUE NCKOMOM BEJIMYNHBI;

coOMIoaTh MpaBWiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIBHOIO O0CYKIEHUS C M1EJarorom;
COTIOCTABJIATh IPUHLMUIIBI JEHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOUIAIOLIUECS COCYbl, OapOMETp, phlyar,
MOABWKHBIA W HEMOABWXHBIM OJOK, HAKJIOHHAs IJIOCKOCTh C OINOPOM Ha
JTUJTAKTAYECKAN MaTepua,

XapaKTEpHU30BaTh MPUHIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCJ€ MPEABAPUTEIBLHOTO OOCYXKAEHHS C MEAaroroM ¢ onopod Ha
UX oOnMucaHus (B TOM 4YHUCIE: TMOAIIUIHUKHA, YCTPOMCTBO BOJOIPOBOAA,
TUAPABIMYECKUA Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOW HACOC,
apeoMeTp), HCHOJb3ysl 3HAaHUSA O CBOMCTBaX (PU3MUECKUX SIBICHUH U
HE00XoAuMbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI / HAXOJIUTh MH(OPMAIUIO O MPUMEpaxX MPAKTUUECKOTO
UCIIONIb30BaHUSI  (PU3WYECKUX 3HAHUM B  TOBCEIHEBHOW JKHU3HU  JUIA
oOecrieueHuss 0€30MacCHOCTU MpHU OOpAIICHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHUS 30POBBS U COOJIOJEHUS HOPM 3KOJIOIMYECKOIo
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIISATH C MOMOLIBIO TIe1arora 0TOOP UCTOUHUKOB MH(POPMAIIUU B CETU
HNHTEpHET B COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE
MMEIOIIMNXCSA 3HAHUM U MyTEM CPAaBHEHMS PA3JIMYHBIX MCTOYHUKOB BBIIEIATH
uH(poOpMaUIO, KOTOpas SABJISETCS MPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINOTHEHUH Y4Y€OHBIX 33JaHUil Hay4YHO-TOMYJSPHYIO
IUTepaTypy (PU3MUECKOrO COJEp)KaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl
cetu  MHTepHer; BnageTp  NpUEMaMM  KOHCIIEKTUPOBAHMS  TEKCTAa,
npeobpa3oBaHus HH(GOPMALIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh IO/ PYKOBOACTBOM IieAarora c OOCyXJ€HHEeM IUlaHa padoThl
KpaTKHe MHCbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 HCTOYHHMKOB
uHpopmaruu (HU3MYECKOTr0 COJAEpkKaHUs, B TOM 4YHUCIEe MNYOIMYHO JenaTh
KpaTKhe COOOILEHUs O pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEIO0BAHMIA;
IIPY OTOM T'PAMOTHO HCIIOJB30BATh M3YyYEHHBIM MMOHATHUMHBIN ammapar Kypca
(U3HUKH, COMPOBOXK/IATh BHICTYIJICHUE MTPE3CHTALINEH;

IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB W MCCIENOBAHUN MOJ PYKOBOJCTBOM
nejarora pacmpeneNsiTb OOf3aHHOCTH B TPYNNe B COOTBETCTBHH C
IIOCTaBJICHHbIMH 3aJa4aMH, CJEAWTh 32 BBINOJHEHUEM IUIaHA JIEWCTBUM,
aJIecKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAd B JACSITENBHOCTb TPYIIIH;
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BBICTpAaMBaTh ~KOMMYHUKAaTUBHOE  B3aMMOJCHCTBUE, YUYUTbIBasg MHEHHE
OKPYKaroIIHX.

8 KJIACC
[IpeameTHble  pe3yiabTaThl Ha 0a30BOM  YpPOBHE JOJKHBI — OTpa)aTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMCHHI:

— OpPUEHTUPOBATHCA B MOHITHUSAX U ONEPUPOBATH MU HA 0a30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHUE aTOMOB U MOJEKYJ, arperaTHbie
COCTOSIHHSI BEIECTBA, KPUCTALINICCKAE U aMOp(HBIC Tea, HACHIICHHBIA H
HEHACBIILICHHBIA Tap, BJIAXKHOCTh BO3/AyXa; TEMIEpAaTypa, BHYTPEHHSA
SHEPrus, TEIUIOBOM JBUTATeNlb, OJJIEMEHTAPHBIM JIIEKTPUUECKHU  3aps,
ANEKTPUYECKOE  T0JIE, TMPOBOJHUKM U  JUDJIEKTPUKHU, TMOCTOSHHBIN
ANEKTPUUECKUN TOK, MATHUTHOE TOJIE;

— pa3nuyaTh SIBJICHUSA IIOCJE MPEIBAPUTEIBHOIO OOCYXKIEHUS C IMeJarorom
(TemioBo€ pacUIMpeHHE/CKaTHe, TeIlonepenaya, TEeIJIOBOE pPaBHOBECHE,
CMauyvBaHue, KaWUISPHbIE SIBJICHUS, UCIApEHUEe, KOHJIEHCAIMs, IJIaBJICHUE,
KPUCTAJUIA3ALHS (oTBepaEBaHuUE), KUIIEHUE, TeIUIonepeaaya
(TEenJIOMpPOBOHOCTh,  KOHBEKIUS,  HW3JIy4EHHUE);  DJICKTpU3alus  Ted,
B3aMMOJCHUCTBUE 3apAJIOB, JECUCTBUSL BJEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MArHUTOB, JICUCTBUE MArHUTHOTO  TOJIS
Ha TMPOBOJHHUK C TOKOM, JJICKTPOMArHUTHAs HMHAYKIHS) IO OMUCAHUIO X
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JAaHHOE
busnuecKoe SIBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEAarora MPOSBICHUE H3YYCHHBIX (PU3UUYECKHUX
SIBJICHUW B OKPY’KAIOLIEM MUPE, B TOM YUCIie PU3HMUECKUE SIBJICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSKCHUE U KANWIISIPHBIC SBJICHUS B IPUPO/JIE, KPUCTAIIBI B
npupone, usnydenue ColiHLA, 3amep3aHue BOJOEMOB, MOPCKHE Opu3Bbl,
oOpa3oBaHHWE pOCHI, TyMaHa, WHES, CHEra, OJJICKTPUYECKHUE SIBJIICHUS B
atMoc(depe, DPJIEKTPUUECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE TOJI€ 3EeMIIH,
Ipei( MOI0COB, pOJb MATHUTHOTO MOJISA ISl KU3HM Ha 3emiie, MOJISIPHOE
CUSIHUE; TIPU 3TOM TEPEBOANTH MPAKTUYECKYIO 3a7a4y B y4e€OHYIO, BBIACISTH
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKY (DU3UUECKUX SIBJICHUIA;

— OIKCHIBATh TOJi PYKOBOJCTBOM TMenarora ¢ OOCYXJICHHEM IuIaHa padoThI
M3Y4YCHHBIE CBOWCTBA TN U (PU3UUYECKHE SIBICHUS, MCHOJB3YsA (PU3UUECKHE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSIA SHEPrus, KOJUYECTBO TEIUIOTHI,
ylenbHasg TEIUIOEMKOCTh BEILIECTBA, YENbHAs TEIUIOTa IJIaBICHUS, yAelbHas
TEIJI0Ta NapooOpa3oBaHMs, VyAENbHAas  TEIJIoTa CropaHusi  TOIUIMBA,
KO(PPUIIMEHT TOJIE3HOTO JIEUCTBUSA TEIUIOBOM MAaIMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/AYyXa, DJIEKTPUYECKHM 3apsj, CHJIa TOKa, 3JIEKTPUUYECKOE
HaIpsDKEHWE, COMPOTUBIICHUE TMPOBOJHMKA, YIEIbLHOE COIMPOTHBJICHUE
BELIECTBA, pab0Ta MW MOIIHOCTh 3JJIEKTPUYECKOrO0 TOKA); MPU OMHCAHHUH
MpaBUJIBLHO TPAKTOBAaTh C TIOMOIIBI0 Tefarora (U3HUECKHl  CMBICT
WCIIOJIB3YEMbIX BEJIMYUH, O003HAYEHWUS W CIAUHHIBI (U3UIECKUX BEIIMYHH,
HaxoJIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYI0O BEIMUHUHY C
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APYTMMH  BEJIMYUHAMM, CTPOUTh TIpaUKU HM3YyUYEHHBIX 3aBUCUMOCTEH
(pu3NYECKUX BETUUNH;

ONIPEAEIATh IOCIE IPEIBAPUTEIBLHOIO OOCYXACHMS C II€aroroM CBOMCTBA
Ted, (U3NYECKUE SIBJICHHUS U TPOIECCHI, MCIOJB3Yys OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPHUH  CTPOEHUS  BEIIECTBA,  IPUHIUI
CYIEPIO3ULIMHU T0JIeN (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3aps/a,
3akoH OMa Juist y4yacTka Uenu, 3akoH [[icoynsa—/lenya, 3aKOH COXPAHEHUS
SHEPruM; NPHU 3TOM HAXOAUTHh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U €ro
MaTEMaTHUYECKOE BBIPAXKEHHE C ONOpPOM Ha IM(PpPOBbIE 00pa3OBaTEIbHBIC
pecypcsl;

COOTHOCHUTB I10J1 KOHTPOJIEM Ie€Jarora (pu3nyecKkue MmpoLeccsl U CBOMCTBaA Tell,
B TOM 4YHCI€ M B KOHTEKCT€ CHUTyallud NPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, MpHU NOMOIIM Me1arora BeISIBISATh IPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSACHEHHE U3 |—2 JIOrMYECKHX IIaroB ¢ ONopoi Ha 1—2 U3ydeHHBIX
CBOMCTBaA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;
peliaTh TUIOBbIE pacyETHBIE 3a7aun B 1—2 NEeHCTBUS C ONMOPOM Ha alrOpPUTM,
peIBapUTEIBHO Pa300paHHBII COBMECTHO C MEJAroroM, UCIOJIb3Ys 3aKOHBI U
(opMyJibl, CBSI3bIBaIOIINE (PU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/lauyM 3alUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS
penieHusl 3ajadd, BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOIWMBIE IS €€
peuieHusi, NPOBOAUTh pPAcdy€Tbl W CpPAaBHHUBATh IOJYYEHHOE 3HAYEHHE
(pU3HUECKON BEIMYUHBI C U3BECTHBIMU TaHHBIMU;

MMETh NPEICTABICHUE O MPOoOJIeMax, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH
(¢u3nyecKux METOJOB IOCJIE MPEABAPUTEIHLHOTO OOCYKIEHHUS C MEAarorom;
UCIIOJIB3YSI ONMCAaHUE WICCJIEI0BAHMSI, BBIICIIATH IpOBEpsEMOE
OPEANOIOKEHNE,  OLICHUBAaTh  IPABUJIBHOCTb  NOpSAJAKA  MPOBEICHUS
UCCJIEI0BAHMSI, 1€JaTh BBIBOJIBI;

YMETb HaxOJUTh C MCIOJb30BaHHEM LU(POBBIX 00pa30BaATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUYECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB TEJ
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHCHUMOCTb JaBJIEHUS BO3[yXa OT €ro o0beéma,
TEMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUSI/HATPEBAHUS TIPU U3IIYYEHUH OT
[[BETA U3JIy4arollei/MorIomaromeil TOBEpXHOCTH; CKOPOCTh UCIIAPEHUST BOJBI
OT TEMIEPaTyphl )KUAKOCTH U TUIOMIAAN €€ MOBEPXHOCTHU; AIIEKTPU3ALUS TEIl U
B3aMMOJICUCTBHE JJIEKTPUUYECKUX 3apsAJIOB; B3aMMOJEHCTBHE MOCTOSHHBIX
MarHuTOB, BHU3yaJW3alllisl MAarHUTHBIX TIOJIEd IOCTOSIHHBIX MAarHUTOB;
NEUCTBHAS MAarHUTHOTO TOJsS HAa NPOBOAHUK C TOKOM, CBOWCTBA
ANIEKTPOMArHUTa,  CBOWCTBA  AJIEKTPOJABHUTraTENsl  IMMOCTOSIHHOTO  TOKA):
(GopMynupoBaTh MpOBEpPsSEMble NPEIANOJI0KEHUsI, COOUPATh YCTAHOBKY U3
MPEeJIOKEHHOrO0 000pYIOBaHUs C OMIOPOW Ha CXEMY; OMMCHIBATh XOJI OIbITA U
(GopMyIHUpPOBATH BBIBOJIBI MO PYKOBOJCTBOM I€arora;

UMETh MPEACTaBICHUS O HU3MEPEHUH TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTH BO3/YyXa, CUJIbI TOKA, HAMPSXKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB M JATYUKOB (PU3MUECKMX BEIMYMH; IpU IOMOIIM IeJarora
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CpaBHMBATh peE3yJbTaThl H3MEPEHUM C Y4ETOM 3aJaHHOM aOCOIIOTHOM
NOTPEUIHOCTH;

IIPOBOAUTH COBMECTHO C II€JaroroM MCCIEAOBAHUE 3aBUCUMOCTH OJHOU
¢u3nyecKoil BETUYMUHBI OT APYrOM C HCIOJB30BAaHHUEM MPSMBIX H3MEPEHHIA
(3aBHCHMOCTDh CONPOTHUBIIEHHSA MPOBOJHHMKA OT €ro JUIMHBI, IUIOLIaJH
NONEPEYHOTO CEYEHUS U YAEIBHOI'O CONPOTHUBIICHUS BELIECTBA MPOBOJIHHKA;
CUJIBl TOKA, MAYIIETO Yepe3 MPOBOJHUK, OT HAIPSIKEHUS HA MPOBOJIHHKE;
UCCIECNOBAHUE  IOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO  COCAMHEHUN
IPOBOJHUKOB): TUIAHUPOBATH HCCJIEAOBAHWE, COOMpPAaTh YCTAHOBKY U
BBIIIOJIHATh U3MEPEHHUS MO PYKOBOJACTBOM MEAATora, Caeays MpeaioKeHHOMY
IU1aHy, UKCUPOBATH PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH B BUJIE TaOIUI U
rpaduKoB, eNaTh BHIBOABI MO Pe3y/IbTaTaM HUCCIEIOBAHUS MOCIEe 00CYKICHUS
C IIEJaroroM;

COOTHOCUTh KOCBEHHbIE HW3MEPEHHUsS] (PU3MYECKUX BEIUYMH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHHE MPOBOJAHMKA, padOTa U MOLIHOCTh
AIEKTPUYECKOTO TOKA): C TMOMOIIBIO TMeJarora IUIAHUPOBaTh H3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY, CIEIys  MPEeIOKEHHOM
WHCTPYKLHH, U BBIYUCIIATh 3HAYCHHUE BEITUUYUHBI,

coOro/IaTh TMpaBuja TEXHUKU O€30MacHOCTH IMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM TIOCIIE MPEABAPUTEIBHOIO 00CYKIAEHUS C IIEAAr0roM;
COIMOCTABJIATh C TMOMONIBIO TIE€arora IPUHIMUIBI JCHCTBUS HU3YUYECHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOICTB C ONOPOI HA UX ONHCAaHUs (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THIPOMETp, NapoBas TypOHMHA, aMmIepMerp,
BOJIbTMETP, CYETYMK DIIEKTPUUYECKOW DHEPTUM, DIIEKTPOOCBETUTEIIbHBIC
npuOOphl, HArpeBaTeNbHBIE AJICKTPONPUOOPHI (MIPUMEPHI), DIICKTPUUECKHE
NPEAOXPAHUTENN; SJIEKTPOMATHHUT, 3JIEKTPOJBUIaTENlb MOCTOSIHHOTO TOKA),
UCIIOJIb3YSI METOJMYECKHE MaTepHalibl O CBOMCTBAaX (DU3UYECKUX SBJICHUU U
HeoOxoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEIBHOTO OOCYKIEHHS C MEJaroroM MpocThie
TEXHUYECKUE YCTPOMCTBA M HU3MEpPUTEIbHbIE NPUOOPHI MO CXeMaM |
CXEMAaTUYHBIM pPHUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, ICHUXPOMETD,
TUTPOMETp, JBUTaTellb BHYTPEHHEIO CrOpaHus, OJJIEKTPOCKOI, PEoCcTar);
COCTaBIIATb CXEMBI DJIEKTPUYECKHX LENEd ¢ MOCIEHOBATEIbHBIM H
napajijieIbHbIM COEIUHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHBIE O0O3HAUYEHUS
AJIEMEHTOB DJIEKTPUYECKHUX LIEIEH;

MPUBOJANTH MPUMEPBI/HAXOAUTh MHPOPMALUIO O TPUMEPAX MPAKTHIECCKOTO
WCTIONIb30BaHUsI ~ (PU3MYECKUX 3HAHWW B  TIOBCEAHEBHOW JKM3HU IS
obecrieueHrs 6€30MacHOCTA NpU OOpaIICHUH ¢ MPUOOPaMHU U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbSI M COOJIIOACHUS HOPM 3KOJIOTMYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeEE;

OCYUIECTBJISATh C TMOMOUIBIO TeAarora MOUCK HH(opManuu (QU3nUecKoro
colepxkaHusi B ceTd VHTEpHET, Ha OCHOBE HMMEIOIIMXCA 3HAHUM M IIyTEM
CpaBHEHUS JOTIOJHUTEIHHBIX MCTOYHHKOB BBIACISITh MHPOPMAINIO, KOTOPAs
SIBJISICTCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;
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— HCIIOJIB30BATh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUIl OTOOpaHHYIO IE1arorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOrO COAEpkKaHMs, CIPaBOUYHbBIC
Marepuabl, pecypchl ceTd MHTepHeT; BIageTh NpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HH()OPMALIMU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO
C OIOPOM Ha aJTOPUTM M YTOUHSIIOLUIME BOIIPOCHI ME1arora;

— co3[aBaTh MOJ] PYKOBOJCTBOM II€farora ¢ OOCYXJECHMEM IUIaHa padOThI
IMCbMEHHBIE M KpaTKue YCTHBIC COOOIIeHUs, 0000mas uHOpMalUO H3
HECKOJIbKUX MCTOYHHMKOB (DM3MUYECKOTO COJAEP)KaHUSA, B TOM YHCIE MyOIMYHO
MIPEACTABIIATH PE3YJIbTAaThl IPOESKTHOW WUJIU UCCIIEN0BATEIBCKON EATEIbHOCTH;
IIPX OTOM T'PAMOTHO HCIIOJb30BaTh W3YyYECHHBIM MOHATUMHBIN almapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIJICHHE MPE3CHTAIUEH;

— MpU BBHINOJHEHUM YYEOHBIX MPOEKTOB U HCCIECIOBAHUU (PU3MUECKHUX
IPOLIECCOB MO PyKOBOJICTBOM I€Aarora pacupeaesTh 00s13aHHOCTU B TPyIIE
B COOTBETCTBHUU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIICINUTH 3a BBIIIOJIHEHUEM IIaHa
JEHCTBUM U KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKIJIA]l B
NEATEIBHOCTh TPYIIIBI; BBICTPAWBaTh KOMMYHHMKAaTHBHOE B3aUMOJIEHCTBHUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

9 KJIACC
[IpenmeTHsie  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaThb
c(OPMHUPOBAHHOCTH Y O0YYAIOLIUXCS YMEHH:

— OpPHUEHTUPOBATHCA B MOHATUSAX U ONEPUPOBATh MUMU Ha 0a30BOM YpOBHE:
cUcTeMa OTcuéra, MaTepuajlbHas TOYKa, TPACKTOPHsS, OTHOCUTEIbHOCTh
MEXaHUYECKOT0 JBMXKEHUS, AedopManus (ynpyras, IUlacTU4ecKas), TPEeHUE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TMEperpy3ku; LEHTP
TSKECTH; aOCONIOTHO TBEPAOE TENOo, LEHTP TSHKECTH TBEPAOIO Tea,
paBHOBECHE; MEXaHWYECKHE KOJeOaHWs | BOJHBI, 3BYK, HH(Pa3BYK
U YJIBTPa3BYyK; DJIEKTPOMATHUTHBIC BOJIHBI, IIKaja JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U aJIbHO30PKOCTb, CHEKMPbl UCNYCKAHUA U NO2TNOWEHUS,
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, S/ICpHAsI DHEPTEeTUKA;

— COOTHOCHUTH SIBJICHMSI TMOCJE MNPEIBAPUTEIBHOTO OOCYXKIEHUS C IeAaroroMm
(paBHOMEpHOE u HEpaBHOMEPHOE IpSIMOJIMHEHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TMAaJeHHUE Tel,
pPaBHOMEpPHOE JBHKEHHE MO OKPY>KHOCTH, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE
IBUKEHHE, KoJjeOaTelbHOE [JBWKEHHE (3aTyXamollhe U BBIHYKICHHbBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JIBIDKEHHME, OTpaK€HUE  3BYKa,
NPSIMOJIMHEWHOE PacipoCTpaHEHUE, OTPAKEHUE U MTPEIOMIICHUE CBETa, OJIHOE
BHYTPEHHEE OTpPaKEHHWE CBETa, paslioKeHUe OeIoro cBera B CHEKTP H
CIIO)KCHHME  CIIEKTPAIBbHBIX  IIBETOB, JHCIIEPCHUS CBETa, €CTECTBEHHAas
PaMOaKTUBHOCTh, BO3HMKHOBEHHE JMHEHUYATOTO CIEKTpa HW3ITy4YEHUs) IO
OMMMCAaHWI0O WX  XapakTepHBIX CBOMCTB M HAa  OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUYECKOE SBJICHUE;
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— pacro3HaBaTh C TIOMOUIBIO TEAarora MpOSIBICHHE H3YYEHHBIX (PU3MUECKHX
SBJICHUM B OKpYXaloleM MHUpe (B TOM 4YHClie PU3NUECKUE SIBJICHUS B PUPOJIE:
NOPWIKUBBI U OTJIHBBI, ABWKEHHE IIaHeT CONHEYHON CHCTEMbI, PEaKTHUBHOE
JIBIDKEHUE  JKUBBIX  OPraHU3MOB, BOCTIPUATHE 3BYKOB  JKHBOTHBIMU,
3eMIIETPSICEHNE, CEMCMHYECKUE BOJHBI, IIyHAMH, 3X0, IBETA TE€J, ONTHYECKHUE
SBIICHUS B npUpo/Ie, Oouonoruueckoe JeiCcTBHUE BUJIUMOTO,
yIbTPA(PUOIETOBOTO W PEHTTEHOBCKOTO  W3JyUYCHWH;,  €CTECTBEHHBIN
paiMOaKTUBHBIN (QOH, KOCMHUYECKHE Jy4H, paJHOAKTHUBHOE U3IyYCHHE
MIPUPOIHBIX MUHEPAJOB; JACHCTBHE PaJIMOAKTUBHBIX M3IYYCHHUN HA OpraHU3M
YeJI0BEKa), MPY 3TOM T0]1 PYKOBOJICTBOM I1€/1arora nepeBOANTh MPAKTUYECKYIO
3ajayy B  Y4eOHYI0, BBIJEIATh  CYLIECTBEHHbIE  CBONCTBA/TIPU3HAKU
bu3NUecKuX SIBICHUI;

— OIKCHIBAaTh MOJ PYKOBOJCTBOM Meaarora ¢ OOCYXJIECHHEM IUIaHa paldoThl
M3YYCHHBIE CBOWCTBAa TeN U (PU3MUECKHE SBIICHUS, UCHOIB3Ys (PU3NUECKUE
BEJIMYMHBl (CpeAHssi WU MIHOBEHHas CKOPOCTh Teja IpU HEPaBHOMEPHOM
JIBUKEHUH, YCKOPEHHE, IEpEMEIICHUE, ITyTh, YII0Basi CKOPOCTh, CUjla TPEHUS,
CWJIa YIPYrOCTH, CHJIA TSKECTH, YCKOpPEHHE CBOOOJHOTO IMajJieHUs], BEC Tela,
UMITyJIbC TeJla, HMMIYJIbC CHJIBI, MEXaHW4eckas padoTa U MOIIHOCTD,
NOTEHUUANbHAS DJHEPIruUs Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3E€MIIH,
MOTEHIMAIbHASI PHEPTUSl CKATOW MPY>KUHBI, KWHETHUYECKasi YHEPTHsl, MOJIHAS
MEXaHW4YeCKas OJHEprus, MepHoJ, M 4YacToTa KoJeOaHWid, JJIMHA BOJHBI,
IPOMKOCTbh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTellb MPETOMIICHHUS
Cpenbl); TpU OINHUCAHWU C TIOMOMIBIO YYHTENs TMPaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICIT HCTOJB3yeMbIX BEIMYMH, OOO3HAYEHUS W EIUHUIIBI
¢u3nYecKuX BETMYMH, C OMOPOH HA METOJWYECKHMX MaTepuan HaXOIUTh
(GopMyIbl, CBSA3BIBAIOIIME JAaHHYIO (U3WYECKYI0 BEIWYUHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTHh TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEH (U3MUECKUX
BEJIMYNH;

— XapaKTepu30BaTh TMOCJIE MPEIBAPUTEIIBHOTO OOCYXAECHUS C TeJaroroMm
CBOMCTBa TeN, (U3NYECKUE SABJIEHUS M TNPOLECCHl, HCIOJb3Ys 3aKOH
COXPAHEHHUS PHEPTUHU, 3aKOH BCEMUPHOIO TSATOTEHUS, IPUHIUI CYyNEePIIO3ULIUN
CWJI, TIPUHIMII OTHOCUTENbHOCTH ['ammies, 3akoHbl HploTOHa, 3aKoH
COXPAaHEHHUs MMIYJIbCa, 3aKOHBI OTPAKCHHSI W TPEIOMIICHHS CBETa, 3aKOHBI
COXPaHEHHUs 3apsS0BOTO M MAacCOBOTO YHCEN TMPH SIIEPHBIX PEaKIUAX; MPH
TOM HAXOJWTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €ro MaTeMaTH4eCcKOe
BBIpaKEHHUE C ONOPOM Ha IU(PPOBBIE 0OpPa30BATEIBHBIE PECYPCHI;

— COOTHOCHTb MOJI KOHTPOJIEM Teaarora (puandyeckre npouecchl U CBOWCTBA Te,
B TOM 4YHCI€ M B KOHTEKCTE CHUTyallMil MPaKTUKO-OPHUEHTUPOBAHHOIO
XapaKkTepa: BBISBISATH MPU MOMOIIH Te/1arora MPUYNHHO-CIICICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHEe U3 2—3 JIOTMYECKHWX IaroB ¢ oOmnopod Ha 2—3
M3YYCHHBIX CBOMCTBa (DU3MUYECKUX SBJICHMH, (U3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pacUETHBIC 3a/1auu B 1—2 NEHCTBUSA C ONOPOM Ha aJrOPUTM,
peIBapUTEIbHO pa300paHHbI COBMECTHO C, UCTIOJb3YS 3aKOHBI U (DOPMYJIbI,
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CBsA3bIBaIOIME (DU3UUYECKME BEJIIMYMHBI: HA OCHOBE aHaIM3a YCJIOBUA 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTAIOUIUME WA H30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOAWMBIC JIs PEIICHHUS,
MPOBOAUTH PACUEThl U OLECHHUBATH C TOMOIIBID YYUTEIS PEaTUCTUYHOCTD
MOJTYYEHHOT0 3HaYeHUs (PU3UUYECKON BEIIMUUHBIL;

UMETh MPEJICTABICHUE O MpobiieMaxX, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
(Gu3MUeCKUX  METOJIOB; HCIMOJb3ys  ONUCAaHWE HCCIENOBaHUS, IOCIE
PEeIBapUTEILHOTO OOCYXKJIEHHsSI C T[elaroroM BBIACIATH MPOBEPSIEMOE
NOPEANnojoKEeHne,  OIEHUBAaTh  MPABWIBHOCTH  MOpsAKA  IPOBEICHUS
UCCIJIeIOBAHUS, JIe]aTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUIMA
U OIIBITOB;

YMETh HaXOJUTh C UCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUYECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB TEN
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHHS DHEPIUU;
3aBUCUMOCTH TEepHoJia KoJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U
KECTKOCTU TPYKUHBI U HE3aBUCHUMOCTb OT aMIUIUTYJIBI MaJIbIX KOJEOaHMUIA;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, Pa3JIOkKEHUE OEJIOr0 CBETa B CIEKTD;
U3Y4YeHHUE CBOWCTB M300paKEHUSI B TUIOCKOM 3€pKalie M CBOMCTB U300PaKEHHUS
npeaMeTra B coOuparolied JIMH3e; HaOI0JCHUE CIUIONIHBIX U JIMHEHYaThIX
CIEKTPOB U3IYUYCHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpYyJIOBaHUSI C OMOPOM HAa CXEMY; OIHUCHIBATH XOJI ONbITA U €ro
pe3yabTathl, GOPMYIUPOBATH BEIBOJBI MOJT PYKOBOJCTBOM I1€/1arora;
MPOBOAUTL TPU HEOOXOJUMOCTU CEPUI0 TPSMBIX HU3MEPEHUM, Ompeaessis
cpeaHee 3HAYCHUE U3MEPSIeMOW  BEJIMYMHBI  ((POKYCHOe  paccmosHue
coouparowell JIUH3BL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOpPa;

IPOBOJUTH COBMECTHO C TEIaroroM MCCIeI0BaHUE 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH C HCIOJIb30BAHUEM NPSMBIX H3MEpPEHUN (3aBUCUMOCTH IYyTH OT
BPEMEHHM TMpU PABHOYCKOPEHHOM JBIDKCHHM 0€3 HadallbHOM CKOpPOCTH;
nepuoga KojeOaHUN MaTeMAaTHYECKOro MasiTHUKa OT JUIMHBI HUTH;
3aBUCUMOCTH yTjia OTPaKEHUs CBETA OT yTIJia MaJeHUs U yrjia MPEIOMIICHUS OT
yIJia majicHus1): mociie 00CyXACHUS MOJ] PyKOBOJCTBOM Iearora rjiaHupoBaTh
UCCIIeIOBaHUE, COOMpaTh YCTaHOBKY, (DUKCUPOBATH PE3yJIbTAThl MOJYyUYCHHOM
3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BUJE Tabmuil U TpadukoB, aeiaTh
BBIBO/IBI 110 pe3yJIbTaTaM UCCIEI0BAHNUS,

COOTHOCHUThH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUYUH (CPEIHSISI CKOPOCTh
¥ YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHUE CBOOOIHOTO
najieHusi, >KECTKOCTh TMPYXHUHBI, KOIPOUIIMEHT TPEHUS CKOJIBKCHHUS,
MEXaHH4YecKass paboTra © MOIIHOCTh, YacTOTa M IEpUOj] KoJieOaHHA
MaTeMaTU4YECKOr0 U MPYKMHHOTO MasSTHUKOB, ONTHYECKAsl CUjla COOMparoIIei
JIMH3BI, PAJUOAKTUBHBIA (OH): ¢ TIOMOIIBI TMeAarora IJIAHUPOBATH
U3MEPEHUs; COOUpaTh OKCIEPUMEHTAIBHYI0 YCTAHOBKY M  BBITIOJHSATH
U3MEpPEHUs, CJIeAysd TMpeUIOKEHHON HHCTPYKLIMH, BBIYUCIATH 3HAYCHUE
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BEJIMYMHBI U AHAIU3UPOBATH IIOJIYYEHHBIE PE3YJbTAThl C Y4YETOM 3aJaHHOU
IIOI'PEITHOCTHA U3MEPEHUN;

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKICHUS C MEJarorom;
CONIOCTABJIATh C MOMOINBIK II€1arora OCHOBHBIE TNPU3HAKKM H3YyYECHHBIX
du3nueckux Mojenel: MaTepualibHasg TouKa, aOCOJIOTHO TBEPIOE TEO,
TOYEYHBI UCTOYHUK CBETA, JIy4, TOHKas JMH3a, IUIAHETAapHAasi MOJIENIb aTOMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOI'O si7{pa ¢ OIIOPOM HA METOIMYECKUE MaTEepUalbl,
XapaKTepHU30BaTh TIOCIE MPEABAPUTEIHLHOTO OOCYXKJEHUS C IMeJarorom
NPUHLNNBL IEUCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoil Ha WX onucaHus (B TOM 4YHUCIE: CIHIOMETP, JATUMKU MOJOKECHHS,
pPacCTOSIHUSL M YCKOpPEHHUsA, pakeTa, 3XOJO0T, OYKH, MEpHUCKOoI, (oToammapar,
ONTHYECKUE CBETOBOABI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCIIOJIB3Ys IU(PPOBbIE 00pa30BaTEIbHbBIE PECYPCHI;

UCIIOJIB30BaTh I10J] PyKOBOJACTBOM II€J1arora CXeMbl U CXEMATUYHbIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX TPUOOPOB H
TEXHOJIOITMYECKUX IPOLECCOB MPHU PELICHUH YYEOHO-IPAKTHUUECKUX 3aj]ad;
ONTHYECKHE CXEMBbl I MOCTPOEHUs H300paXEHUH B IJIOCKOM 3€pKalie H
cobuparomiei JIMH3e;

MPUBOJNTH MPUMEPBI/HAXOAUTh HHMOPMALMIO O MNPUMEpPAX MPAKTHUYECKOTO
UCIIONIb30BaHUS  (PU3UYECKHX 3HAHUHM B  TMOBCEAHEBHOM JKM3HU IS
oOecrnieueHrs 0€30MaCHOCTU MpHU OOpalleHUH ¢ MpHOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 30POBBS M COOJIOJEHUS HOPM SKOJIOIMUECKOIo
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIISATh IO  PYKOBOJACTBOM  IeJarora MOUCK  HH(pOpManuu
¢usnueckoro conepkaHusi B ceTd MHTEpHET, caMoCTOATENbHO (HOpMYIUpPYs
IIOMCKOBBIM  3alpoC, HAxXOAWThb IIyTH  ONPENEIICHHS  JOCTOBEPHOCTH
MOJIy4YeHHOW MH(POpPMALIUK Ha OCHOBE UMEIOLIUXCS 3HAHUW U JOTIOJTHUTENbHBIX
HWCTOYHUKOB,;

MCIIOJIb30BaTh IMPHU BBHINOJHEHUH YYEOHBIX 33JaHUN OTOOpPAHHYIO MEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOrO COAEpkaHMs, CIPaBOYHbBIC
Marepuaibl, pecypcebl cetr MHTepHeT; BiaieTs npuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHus HHGOPMAIIMU U3 OJHOMN 3HAKOBOM CHUCTEMBI B APYTYIO
C OIIOPOM Ha AJITOPUTM MU YTOYHSIOLIME BOINPOCHI IIE€Iarora; Co3AaBaTh MOJ
PYKOBOJICTBOM Iiefarora ¢ OOCYXJIEHHEM IlaHa paOOThl NMHCbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE HH(POPMALMM W3 HECKOJbKHUX HCTOYHHUKOB
(u3HUECKOro COAEpKaHusl, MyOJUYHO MPEACTABIATh PE3YJbTAThl MPOEKTHOU
WM HUCCIENOBATENBCKON MEATENBHOCTH; MPH 3TOM TI'PAMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIA anmapar u3y4yaeMoro paszgena (usuku u
CONPOBOXK/JIaTh BBICTYIUICHHE TIPE3CHTAllUe C y4€ToM OCOOEHHOCTEeH
ayIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUNE

Tematuueckoe INIAHUPOBAHUEC M KOJMYCCTBO YaCOB, OTBOAMMBIX Ha OCBOCHHUC K&)I(I[Oﬁ TCMBI yqe6H0r0 ImpecamMeTa

«®Puzuka» PenepanbHONM aAaNTHUPOBAHHOM OCHOBHOM 00pa3oBaTelIbHONM MPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUS
o0yyaromuxcsl ¢ 3aJepKKOM IMCUXUYECKOr0 PAa3BUTHSA, B LEJIOM COBIANAIOT C COOTBETCTBYIOLMM paznenoMm dexepaiibHoN
paboueii mporpaMmbl yuebHoro npenmMera «Pusnkay 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu stom
Opranu3anus BIpaBe caMa BHOCUTbh M3MEHEHHs B COZEp)KaHUE M paclpesielieHne yuyeOHOro Marepuana o rogam oOydeHus, B
MOCIIEIOBATEIBHOCTh U3YUYCHHS] TEM M KOJUYECTBO YAaCOB Ha OCBOCHHE KaXKJOW TEMbI, OMPEEICHNE OPraHU3aIlMOHHBIX (opm
o0ydyeHuss ¥ T.m. OOOCHOBAHHOCTh JAHHBIX M3MEHEHWI OIpejensercs BbIOpaHHBIM 0Opa3oBaTesibHOM opraHuzauuein YMK,
WHIUBUIYAIBHBIMU TMCUXO(PU3HUUYECKUMU OCOOEHHOCTSIMU KOHKpPETHbIX oOydarommxcs ¢ 3[IP, cTeneHpi0 YCBOEHHOCTH HMU
y4€OHBIX T€M, PEKOMEHAAIMSAMU IO OTOOPY U aJanTaluuy yueOHOro MaTepuaia no pusuke, npeactaBieHHbIMU B [loscHUTEIbHON

3aIllhuCKE.
7 KJIACC (68 1)
TemaTnuecknii OcHoBHbIE BU/ABI 1eSITeJIbHOCTH YYALMXCS
OcHoOBHoOe coiep:kaHue » .
0J10K, Tema (Ha ypoBHe y4eOHBIX el CTBHUIl)
Paznen 1. ®u3nka u e€ poJib B MO3HAHUHU OKpY:Kawoiero mupa (6 1)
duzuka — ®uznka — Hayka O Tmpupone. SIBieHus | BrlsiBIeHHE OCHOBHBIX Pa3iUYMid MPU MOMOIIM IEarora Mexay (GU3MUeCKMMH M XMUMHYECKUMU
HAYKAa 0 Npupoje | TIPHPOIEI (MC®).  ®muueckne  sBiuenus: | npesparmenusyu (MC — xumus).
29 MEXaHWYeCKHe,  TeIUIOBble,  JJIEKTpHUeckue, | Pacro3HaBaHne W KiacCU(UKALUS TIOCIEe OOCYXIEHHS C MeJaroroM IpH IOMOIIM HaBOJSIINX
MarHuTHbIE, CBETOBBIE, 3BYKOBEIE. BONPOCOB  (M3MYECKHUX SBICHUH: MEXaHWYECKUX, TEIUIOBBIX, O3JEKTPUYECKNX, MAarHUTHBIX
1 CBETOBBIX.
Habmonenue u onrcanne GU3NUECKUX SBJICHUN Ha 6a30BOM ypOBHE.
PDuzuyeckne dusnueckue BEJINYHHBL Wzmepenne | OmnpeneneHue MPH IOMOIITH TIEIarora eHsb! JeIeHI KAkl H3MEPUTEIBHOT0 Iprbdopa.
BeJU4YnHbI (2 9) | Qusnueckux BenMuMH. QusuyecKue npubope® | ViaMeperne 1o 06pasily M0J PyKOBOACTBOM IEIArora JIHHEHHBIX Pa3MEpOB Tel H IPOMEXKYTKOB

® MC — 5eMeHTBI COZIepKAHHs, BKITIOYAOIINE MEKIPEIMETHEIC CBSI3H, KOTOPHIE MOAPOOHEE PACKPHITH B TEMATHUECKOM [TAHHPOBAHMH.
6 KypcuBom 0603HaueH y4eOHbIi MaTepHa, KOTOPBIil H3ydaeTcs, HO He BBIHOCHTCS Ha HPOMEXYTOUHYIO U UTOTOBYIO aTTECTALUIO.
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Tloepewinocmo
CHCTEMa CTUHHII.
ﬂemoucmpauuu7

1. MexaHn4eckue, TEIUIOBBIE, JIICKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBIICHHMSI.

2. ®duznueckue NpUOOPHI U MPOLEaypa NPSMBIX
U3MEpPeHUH  aHaJOrOBBIM H  IH(POBBIM
pudOpOM.

Jlabopamopnuie pabomal u onvimot.

1. Omnpeneneane LIEHBI JIETIEHUS

HU3MEPHUTEIEHOTO npubopa (ucronmp3yst

TEXHOJIOTHIECKYIO KapTy IKCIIEPIMEHTA).

2. W3mepeHue pacCTOSHUM.

3. Usmepenne  00bEMa

TBEPZOrO Tea.

4. Onpeoenenue pasmepos Manbix mei.

5. W3mMepeHne TemriepaTypsl MPU HTOMOIIN

KUIKOCTHOTO  TepMOMETpa H  JaT4HKa

TEeMITePaTypHbL.

6. Ilpogedenue uccnedosanus no npogepke

2unomesvl:  OAIbHOCMb — NOAEMA  WAPUKA,

NYWEHHO20 20pU3OHMAIbHO, mem 00blle, Yem

bonbue gpicoma nycKa.

usmeperuii.  MexayHapoaHas

JKUJIKOCTH U

BPEMEHH C yU4ETOM MOTPEITHOCTEH.

W3mepenne mo oOpasily moJ pyKOBOACTBOM IIeAarora o0bsEMa KUIKOCTH U TBEPIOTO Tema.
W3meperne mo o0Opasily HOA PyKOBOJCTBOM I€larora TEMIIEPaTyphl MPH MOMOIIM XHIKOCTHOTO
TEpMOMETpPA U JaTYNKA TEMIIEPATYPBL.

BeImonHEeHNEe HECIOXKHBIX TBOPYECKMX 3aJaHMH C OIOPOM Ha aJIrOpUTM, IIPEIBAPUTEIHHO
pa3o0paHHBIE € TMEAaroroM MO TIIOMCKY CHOCOOOB W3MEpeHHs HEKOTOPHIX (U3NUECKUX
XapaKTepUCTHK, HAIPHUMEP, pa3MEpPOB MaJbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJBIINX PACCTOSHHUN, MaJIBIX MIPOMEKYTKOB BpeMeHH. OOCyKICHNE MpearaeMbIX CIIoco00B.

EcTecTBeHHO-
HAyYHBbI MeTO]
no3Hanus (2 4)

Kak ¢usnka u japyrue ecrecTBEHHBIC
HAyKd  U3y4alT npupony. Ecmecmeenno-
HayuHblll ~ MemoO  NO3HAHUA:  HaOIOeHue,
NOCMAHOBKA HAYYHO20 GONPOCA, BbLOBUICEHUE
2unomes, 9KCHEPUMEHM NO NPOGEPKe 2UNomes,
obwschenue nabmooaemo2o Aenenus. Onucanue
Qusuyeckux s61eHUll ¢ NOMOWbIO MOOeel.

[peameT 1 MeTOIbI (HUIUKH.

JHemoncmpayuu
1. OnpeneneHue MOTPEHIHOCTH
9KCIIEPUMEHTA.

Br1BIDKEHNE THITOTE3 TTOCIIE TIPEIBAPUTEILHOTO 00CYKICHUS C MIe1aroroM, 0ObSICHSIONINX IPOCTHIE
SIBJICHUSI, HATIpUMep:

— I0YeMY OCTAHABIIMBACTCS JBIIKYIIEECS 110 TOPHU30HTAIBEHOMN TOBEPXHOCTH TEJIO;

— TI0YeMY B >KapKylo IIOTO/ly B CBETJION OJIeXkK 1€ ITPOXJIAAHEH, YeM B TEMHOM.

Bp100p cioco60B MPOBEPKH I'MIIOTE3 U3 HPEJIOKEHHBIX 1E1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUH IO IPOBEpKE KaKOW-TMOO THITOTE3BI,
HalpuMep: JabHOCTh IOJIETA IApUKa, MYIIEHHOTO TOPH30HTAIBHO, TeM Ooublie, 4eM Ooiblie
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € MeENaroroM IPOCTEHIIMX Mojened (HU3MUECKUX SBICHUH (B BUAE
PHUCYHKOB WJIHM CXEM), HalpuMep MaJieHHue IpeaAMeTa; MPSIMOIMHEITHOe pacpOCTpaHEeHHE CBETa.

7 Bee [Jlemonctpanuu u JlaGopatopHble paboThI, MPEACTABICHHBIE B COJICP)KAHUH, IOIYyCKaeTcss (MOXKHO) NMPOBOAUTH, MCIOJB3Ysl MH(GOPMALMOHHBIC M JJIEKTPOHHBIE TEXHOJOTHHU (LH(POBHIC
o0pa3oBaTeNnbHbIe PECYpCEI).
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Pa3znen 2. [lepBoHavasbHbIE CBeIeHUS 0 cTPpoeHUH BemecTsa (5 4)

CtpoeHnue
BemtecTna (1 v)

CrpoeHye BellecTBa: aTOMbl M MOJEKYJBI, UX
pazmepol. Onvimvl, O0oKasvisarOwue OUCKPEmHOe
cmpoenue seujecmaa.

Jlabopamopnsie pabomet u onvimul®.

1. Onenka muamerpa aromMa METOJIOM PsIoB (C

HCIIONIb30BaHNEM (oTorpadmit).

HaOmonenue n MHTEpIIpeTanysi COBMECTHO C I1€/1aroroM OIBITOB, CBUIETENBCTBYIOINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEIECTBA: OIBITHI C PACTBOPEHUEM PA3IUYHBIX BEIIECTB B BOJE.

OmueHka TpU MOMOIIN TEXHOJIOTHYECKON KapThl Pa3MEpPOB aTOMOB M MOJIEKYJ C HMCIHOIb30BAaHUEM
(ororpaduii, MOITy4YSHHBIX HA aTOMHOM CHJIOBOM MHKpockore (ACM).

OmnpeneneHue nociie npeIBapuTeIbHOI0 00CYKISHHUS C EJaroroM pa3MepoB MabIX Tell.

JIBHsKeHHe

M B3aNMOJeHCTB
e YacTHIX
BemrecTna (2 1)

JBmxenune gactui BemiecTBa. CBA3b CKOPOCTH
JBUKEHUSI 4aCTHI] ¢ TeMIepaTypoil. bpoyHoBckoe
IBkeHue, 1uddysus. Bzaumoodeticmaue uacmuy
6eujecmea: NPUMAdICEHUe 1 OMmanKkugaHue.

JHemoncmpayuu

1. HabmoneHre OpOyHOBCKOTO JIBIIKCHUSL.

2. Habmopenne muddy3mm.

3. Habmooenue  senenuil,  0OBACHAIOWUXCS
NPUMAICEHUeM U OMMANKUGAHUEM YACUY
eewecmaa.

Jlabopamopnwie pabomul u onvimol

1.Oyenka ouamempa amoma memodom psaoo8
(c ucnonvsosanuem pomoepadghuii).

2.0mpiTl MO HAOMIOACHUIO  TEIUIOBOTO
pacuIMpeHust Ta30B.

3.0nbIThl MO0 OOHAPYXKEHUIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MTPUTSDKEHMSI.

Habmronenne u 00BbsICHEHHE TIPH ITOMOIIH TIeJarora OpOyHOBCKOTO IBIDKEHUS U SBICHUS AU y3u.
[IpoBenenue M OOBSCHEHHE C OMOPOH Ha AJITOPUTM, NPENBAPUTEIBHO Pa300paHHBIA C IE€Aarorom
OITBITOB 10 HAOJIIOJICHUIO TEIUIOBOT'O PACIIUPEHUS ra30B.

[IpoBeneHue M OOBACHCHHE ONBITOB C OMOPOI Ha aNTOPHTM, MPEABAPHTEIBHO Pa3oOpaHHBIA C
NIeJaroroM 1o OOHAPYKECHUIO CHJI MOJICKYJISIPHOTO IPUTSDKEHUS U OTTAJIKHBAHUSL.

ArperatHble
COCTOSTHUS
Belectna (2 u)

ATperaTHble COCTOSHHS BEILECTBA: CMpOeHUe
24308, JrcuoxKocment u meépobix
(kpucmaniuueckux) men. Bzaumocseazv meducdy
ceolicmeamuy  8ewecms 8 pasHbIX aA2pPecamHbIX
COCMOAHUAX U UX  ATNOMHO-MOJEKVIAPHbIM
cmpoeHuem. Ocobennocmu azpezamuuix
COCTOAHUL 800U

JHemoncmpayuu

1. Habmonenue nuddysun.

OmucaHue TOA PYKOBOICTBOM Iefarora (C HCHOJIB30BAaHMEM IPOCTBIX MOJENEH) OCHOBHBIX
pa3nHYuil B CTPOCHUY Ta30B, KHIKOCTSH 1 TBEPIBIX Tell.

HavaneHple npencTaBiIeHHs O MAJIOH CKAMAeMOCTH >KHIKOCTEH W TBEPHBIX Tel, OONBINON
CKMMaeMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YPOBHE I10JI KOHTPOJIEM IeJjarora 0 coOXpaHeHuH (OpMbI TBEPABIX TEN U
TCKYYCCTU KUJIKOCTH.

HabnroneHue 3a OmpITaMy, JOKa3bIBAIOIIMMHE, YTO B TBEPAOM COCTOSHHU BOJBI YACTHIBI HAXOIATCS
B CpPEJHEM Jajbllie IPYT OT Apyra (IUIOTHOCTh MEHBIIIE), UeM B JKHIKOM.

YcraHoBEeHHE C OMOpPOM Ha JUIAKTUYECKHH MaTepuan IPOCTBIX B3aMMOCBS3El MEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSIHMH BOZIBI M CYIIECTBOBAaHMEM BOIHBIX opranm3mMoB (MC —
6uonorus, reorpadus).

8 3[[6(3]: 1 1aJIe€ NPpUBOAUTCH paCIHPIpeHHLIﬁ TNEPEUCHDb J'Ia60paTOpHHX pa60T 1 ONBITOB, U3 KOTOPOI'O YYUTEIb ACIACT BI)I60p 10 CBOEMY YCMOTPEHUIO U C y‘IéTOM CITMCKa SKCIICPUMECHTAJIbHBIX SKHaHHﬁ,

npemnaraeMeIx B pamkax OI'D 1o ¢usuke.
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Paznen 3. [IBuskenne u B3aumoeiicreue Tea (21 9)

Mexannueckoe
aBuxkenue (3 9)

Mexanuueckoe aABM)KeHUE. PaBHOMepHOE H
HepaBHOMepHoe JBmkeHue. Ckopoctb. Cpednuss

CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.

Pacuér nytu u BpeMeHu JBUKEHHUS.
Hemoncmpayuu

1. HaOmoneane  MEXaHHYECKOTO  JABVDKEHUS
Tena.

2. 3aMepeHre  CKOpPOCTH  MPSIMOJHMHEHHOTO
JIBHKEHUS.

Jlabopamopnsie pabomul u onvimol

1. Ompenenenrie  CKOPOCTH  PaBHOMEPHOTO

JBIDKCHUS (LIapuKa B JKUAKOCTH, MOJEIN
IJIEKTPUYECKOT0 aBTOMOOMJIA U T. I1.).

2. Ompenenenue cpenHeit CKOpPOCTH
CKONIBKEGHUS Opycka WIHM IIapuka IIo
HAKJIOHHOH IJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIDKCHHS M ONPEEICHUE €T0 MPU3HAKOB MOCIIE MPEABAPUTEIHLHOTO
00CYyX/IEHHUS C IeJaroroM.

HabnroneHue HepaBHOMEPHOTO ABMKEHHUS U ONPE/IEeTICHUE eT0 OTIMYHUI OT PABHOMEPHOI'O ABUKECHUS
TIOCJIE TIPEBAPUTEILHOTO 00CYKIICHHUS C TIEJaroroM.

Pemenne TUNOBBIX pacy€THBIX 3afad B 1—2 AEHCTBHUS C OMOPOH HAa aJTOPUTM, NPEABAPUTEIIHLHO
pa3o0paHHBIIl COBMECTHO C IE€JaroroM Ha OIpeAeieHHe IyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBHYKEHHSI.

AHanu3 npy IOMOIIY Nearora rpa)uKoB 3aBUCUMOCTH ITYTH M CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBnenue HMHEPIIHH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuyuHa usmMeHeHus
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IlnotHocTs BemecTBa. CgA3b
NJIOMHOCIU C KOAUHECMBOM MOAEKYN 8 eOuHuye
00véMa sewgecmaa.

JHemoncmpayuu

1. HabmroieHue iBIEHUSI MHEPITUH.

2. HabnroieHre W3MEHEHHSI CKOPOCTH TIPH

B3aHMOJICHCTBHH TEIl.
3. CpaBHeHHE Mace 10 B3aUMO/ICHCTBHUIO TEIL.

OOBsCHCHHE TPHU MOMOIIM TEXHOJOTHUECKOW KapThl M IMEAarora M MPOTHO3MPOBAHHUE SBICHUM,
00YCJIOBJICHHBIX MHEPIMCH, HAPUMEP: YTO MPOUCXOAUT IPU TOPMOXKCHHH WM PE3KOM MaHEBpE
aBTOMOOWJISA, MOYEeMY HEBO3MOKHO MTHOBEHHO MPEKPATUTD IBI)KEHUE Ha BEJIOCUIIEIC WU CaMOKaTte
UT. I

Habnrogenne u 0a30BbIf aHAIW3 OMBITOB IMOJ PYKOBOJCTBOM I€Aarora, JIEMOHCTPHPYOIIHX
M3MEHEHUE CKOPOCTH JIBMXKEHUS TeJla B pe3yJibTare JeHCTBUS Ha HETO APYTHUX TeJl.

Pemenne TUMOBBIX pacyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOI Ha alNrOpUTM, MPEABAPUTEIBHO
pa3o0paHHbBIil COBMECTHO C IeIaroroM Ha ONpeJielieHHe Macchl Telia, ero 00béMa 1 IIIOTHOCTH.
Habnrogenne u 0a30BBI aHATW3 OIBITOB IO PYKOBOACTBOM IIE€Aarora, JAEMOHCTPHUPYIOMIHX
3aBUCUMOCTb U3MEHEHUSI CKOPOCTH TeJla OT €ro Macchl MPU B3aUMOZEcTBUM Tell. M3mMepenne macchol
TeJa pa3IMIHBIMH CITIOCOOaMHU.

OnpeneneHye COBMECTHO € MEAAroroM IUIOTHOCTH Tejla B PE3y/lbTaTe HU3MEPEHUs €ro Macchl U
00BéMa.
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Cuana. Buabl cni
(14 4)

Cuna Kak XapaKTePUCTHKA
B3auMozeiicTBus Ten. Cuila ynpyrocTH M 3aKOH
I'yka. Hsmepenue  cunv ¢ nomowwio
Ounamomempa. SIBIEHWE TATOTEHUS M CUIiA
TsokecTd. Cuna msgcecmu Ha Opy2ux NAAHEmMAax
(MC). Bec mena. Hesecomocmo. CnoxeHHue CHIL,
HAIpaBJICHHBIX o OIHOU TIPSIMOM.
PaBHopeictByromas cuin. Cuna mpenus. Tpenue
cKoawoicenusi u mpenue noxos. Tpenue 6 npupooe
u mexuuxe (MC).

ﬂemoucmpauuuz
1. CnoxxeHue cwiI, HaNpaBICHHBIX 110 OJHOM
MIPSIMOIA.

Jlabopamopnvie padomul u onvimel.

1. Onpenienenue IIOTHOCTH TBEPJIOTO TeNa.

2. OTBITBI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTH
pactsokeHus  (medopMariii) TPYKHHBI  OT
TIPUJIO’KCHHON CHITBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTH
CHIIBI TPCHHS CKOJBXEHHUS OT Beca Tena U
XapakTepa CONPHKACAOIINXCS
NIOBEPXHOCTEN.

W3y4yeHne cCOBMECTHO C MEAAroroM B3aUMOACHCTBUSI KaK MPUYMHBI U3MEHEHUSI CKOPOCTH Tea WU
ero nedopmanuu.

OmnucaHue Ha Ha4YaIbHOM YPOBHE pealibHBIX CUTYAIMH B3aMMOAEHCTBHS TeJ C IOMOIIBIO MOJENell, B
KOTOPBIX BBOJUTCS ITOHATHE W N300Pa’KCHNE CHIIBL.

W3ydeHnne mox pyKOBOJACTBOM II€Aarora CUibl YHOPYTOCTH, 3aBUCHUMOCTH CHJIBI YIPYTOCTH OT
YAJIMHEHUS pe3WHOBOTO MIHYpPa WIIN IPYXKUHEI (C IIOCTPOSHUEM IpaduKa).

AHanu3 ¢ onopoi Ha AUJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX MPOSBIAETCA NEHCTBHE CHIIBI yNPYrocTH (YHPyrocTh Msda, KPOCCOBOK, BETOK AEpeBa
U J1p.).

AHanu3 ¢ onopoi Ha AMJAKTHUECKUI MaTepuall MOJA KOHTPOJIEM Iefarora CUTyalui, CBSI3aHHBIX C
SIBICHUEM TSTOTEHUSI.

Ilonumanue c omopoil Ha cXeMbl NPH MOMOIIM IEeAarora OpOUTAJBHOIO [BMXKEHUS IUIaHET C
HCIIOJBb30BaHUEM SBICHUS TATOTEHUS U 3akoHa uHepiuu (MC — acTpoHOMUS).

H3mepeHue Beca Tela ¢ MOMOIIBIO JuHaMoMeTpa. OOOCHOBaHNUE 3TOrO cHocoba M3MEpeHHs IHocie
TIOBTOPEHUSI C TIEAAarOTOM.

Habmonenue siBIeHNS HEBECOMOCTH.

Habmonenune 3a 3KcIIepUMEHTAIBHBIM TTOJTydEHHEM IIpaBHiIa CIIOKEHUS CHJI, HAallPaBJIEHHBIX BOJb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOIIEH CHIL.
W3yyeHne ox pyKoBOACTBOM IEIarora CHiIbl TPEHMS CKOJIBKEHHUS U CHUITBI TPEHUS TIOKOSI.
HccnenoBanue ¢ omopoil Ha TEXHOIOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOMCTB TPYIIHUXCS TOBEPXHOCTEH.

bazoBbIif aHamM3 ¢ ONOPOH Ha AMNAKTHYECKUI MaTepHai MoJ KOHTPOJEM Melarora MpakTHIeCKUX
CUTyallMi, B KOTOPBIX NPOSBIAETCS JECHCTBHE CHJBI TPEHUS, HCIOJIB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS] WM yBEJIMYEHUs (KaTaHWe Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOMIIS,
UCTIOJIB30BaHME MOIINITHUKOB, TUIaBaHUE BOIHBIX KHUBOTHBIX U 1Ip.) (MC — Ounomorus).

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHUA C ONOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
pa3o0paHHBIII COBMECTHO C IIENAaroroM C HMCHOJB30BaHHEM (HOPMyIN AJIsl pacyéra CHIIBI TSDKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPEHUSL.

Pa3znen 4. laBienne TBEPABIX Tell, :KUAKOCTEl 1 ra3os (21 1)

JlaBaenue.
Ilepenaua
IaBJIeHHS
TBEPABLIMU
TeJIaMH,
JKHJIKOCTSIMH M
razamiu (3 4)

Hasnenne. Cnocobbl ymeHbULeHUs U YEeTUYeHUs
oaenenus. Jlaenenue 2aza. 3asucumocms
odasnenus 2asza om 06véma, memnepamypbi.
Ilepedaua oasnenusi meépovimu meaamu,
sicuokocmamu u easamu. 3axon Ilackans.
ITHesmamuyecKkue MauwiuHbi.

,Zlezuoncmpauuu2

1.3aBucuMocTh

TEMIIePaTypHbL.

JABJICHUA rasa oT

AHanmu3 ¥ 00BsACHEHHE C OTIOPOI HA TUAAKTHICCKUI MaTepHal 1ol KOHTPOJIEM TeIarora OMbITOB H
MPaKTUUYECKUX CUTYaLUH, B KOTOPBIX MIPOSBIISETCS CHIIA JABJICHUS.

O0bocHOBaHME C ONIOPOI Ha TEXHOJIOTHIECCKYIO KapTy MPH MOMOIIH ITeJjarora Coco00B YMEHBIICHHUS
U YBEJIMYCHMUSI TABIICHMSI.

W3ydenne moa pykoBOACTBOM IeIarora 3aBUCHMOCTH JAaBJICHUS T'a3a OT 00bEMa U TeMITepaTyphl.
W3ydyenune moj pyKOBOJICTBOM TieAarora OCOOCHHOCTEH mepenadd NaBiIeHHS TBEPABIMU TEIAMH,
KUAKOCTSAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOEHHOCTSMHU CTPOEHUS BEUIECTBA B
TBEPAOM, JKUJKOM M Ta3000pa3HOM COCTOSHUSX MPEAT0KEHHBIMEA (POPMYITUPOBKAMH.

HabnroneHue 3a 9KCIepUMEHTANIBEHBIM JTOKa3aTeIbCTBOM 3aK0oHa [lackars.

37




2. Tlepenaya qaBaCHUS )KAAKOCTBHIO U Ta30M.

PemnieHne THUMOBBIX pacdETHBIX 3amad B 1—2 NCHCTBUSA C OMOPOH HAa alrOPUTM, MPEABAPUTEIHLHO
pa3o0paHHBIN COBMECTHO C MIEIar0oroM Ha pacdéT IaBJICHUS TBEPAOTO Tela.

JlaBienne
suakoctu (5 9)

3aBUCHMOCTh ~ JABJICHUS  JKHUIKOCTH  OT
TITyOUHEI. T'uopocmamuueckuii napaooxc.
Coobwarwuecs cocyobl. Tuopasnuyeckue
MEXAHUZMBL.

ﬂemoucmpauuuz

1. Coobmaromuecs CoCy bl
2. 'mpapaBnryeckuit pecc.

HccrenoBanme ¢ omopol Ha TEXHOJOTHYECKYIO KapTy HOJ PYKOBOICTBOM MENarora 3aBUCHMOCTH
JABIICHUS KUIKOCTH OT TIYOMHBI TOTPYKEHHUS U TUIOTHOCTH JKAIKOCTH.

Habmronenne n HavampHOE MOHUMAaHKE THAPOCTATHYECKOTO TTapaioKca Ha OCHOBE 3akoHa [lackais.
W3ydenne cOBMECTHO C IEAaroroM COOOIIAIOMIIXCS COCYHOB.

PemieHne THUMOBBIX pacu€THHIX 3a/a4 B 1—2 NEHCTBUS C OMOPOH Ha alTOPUTM, MPEABAPUTEIHHO
Ppa300paHHBIN COBMECTHO C MIEArOroM Ha pacuéT MaBJICHUS KUIKOCTH.

Habmronenue 3a 00BpsICHEHHEM IPUHIIATIA ASHCTBHUS THAPABIMIECKOTO MIpecca.

AHamu3 W OOBSICHEHHE C OIOpOW HAa IHNAKTHUECKHH Marepuan IIoJ KOHTPOJIEeM Iiearora
MIPAKTHIECKUX CUTYaIHi, JEeMOHCTPHPYIONINX MPOSBICHNE MaBIICHUS XKUIKOCTH U 3akoHa [lackais,
HaIpuUMep IPOIECCOB B OpTaHU3Me IpH TITy0okoBogHOM HEIpstHUN (MC — Onomorus).

AtmocdepHoe
nasJienne (6 4)

Atmocdepa 3emin U aTmMocepHOE IaBICHHE.
Tpuuunsl cywecmeosanus 8030YUHOU 060N0UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegnenus. 3asucumocmo
ammocgheprozo  0asneHus Om  GblCOMbl  HAO
ypognem  mopsi. Ilpubopvl  Onsa  usmepenus
ammocgheproeo dasneHus..

,lenoucmpauuuz

1. [IposiBnenue neficTBrs aTMOCHEPHOTO

JIaBJICHHSI.

Habmronenne 3a sKCIepIMEHTATEHBIM 00HApYKEHHUEM aTMOC(EpPHOTO JaBIICHHSL.

AHanmm3 ¥ 00BsACHEHHE C OTOPOil HAa TUAAKTUICCKUN MaTepHal Mol KOHTPOJIEM IIeJarora OnbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO aBICHUSL.

Habmronenue 3a 00bsICHEHHEM CYIIECTBOBaHMS aTMoc(epsl Ha 3eMIte B HEKOTOPHIX TUTAHETaX WTH e€
OTCYTCTBUSI Ha pyrux miaHerax u Jlyue (MC — reorpadus, actpoHOMHUS).

bazoBoe moHMMaHWE NPUYMH WM3MEHEHHS IUIOTHOCTH aTtMoc(epbl € BBICOTOH M 3aBHCUMOCTHU
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

PelieHne THUMOBBIX pacu€THBIX 3amad B 1—2 NMEHCTBUS C OMOPOH Ha alrOPUTM, NPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C MEIAaroroM Ha pacyér aTMOC(EepHOro AaBICHHUS.

W3ydenue moa pyKoBOJICTBOM II€Aarora ycTpoicTsa 6apoMeTpa-aHepona.
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HeiicrBue
JKU/IKOCTH M ra3a
HA NOTrPyxkEHHOE
B HUX TeJo (7 4)

Heticmeue srcuoxocmu u 2aza Ha NOSpyHcénHoe
6 Hux meno. BrITankuBaromas (apxuMenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoucmpauuuz

1. 3aBUCHMOCTD BBITANKUBAIOMICH CHJIBI OT
00péMa TOTpY)XKEHHOH dYacTH Telna U
IUTOTHOCTH KHUJIKOCTH.

2. PaBeHCTBO  BBITAIKMBAIOIICH CHIIBI  BECy

BBITECHEHHOM JKUIKOCTH.

3. YcnoBue T1utaBaHUs TEN: IUIABAaHWE WIIH

MOTPY)KEHUE  Tel B  3aBUCUMOCTH  OT

COOTHOIIICHS TDIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopnsvie pabomot u onvimal.

1. UccnenoBaHue 3aBHCHMOCTH Beca Tela B
BOJie OT 00B&Ma MOrpyXEHHOH B JKUAKOCTD
9JacTH TeJa.

2. OnpenencHue BBITAJIKUBAIOLIEH CUJIBI,
JICUCTBYIOIIE HAa TeNo, IOrpyxkEHHOE B
JKUITKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITAJIKHBAIOIICH
CHUIIBI, NEHCTBYIOMICH Ha TENO B KHUIKOCTH,
OT MaccHl Tela.

4. OmBITEL, JEMOHCTPHPYIONINE 3aBHCHMOCTH
BBITAJIKMBAIOIIEH CWIIbI, JEHCTBYIOIIEH Ha
TEJO B KHUJKOCTH, OT 00bEMa MOTrpyKEHHOM
B JXHJAKOCTh 4YaCTH TE€Jla U OT INNIOTHOCTH
SKUIKOCTH.

5. KoncrpyupoBanue apeoMeTpa U
KOHCTPYHPOBAHME JIOJKH U OTpeJesieHHe e
rpy30H0bEMHOCTH.

HabnroneHue 3a SKCIIEpUMEHTAIBHBIM O0OHAPYKCHHEM JCHCTBUS KUAKOCTH U ra3a Ha MOrpyXEHHOE
B HHUX TEJIO.

OmnpeneneHre ¢ OMOPOH HAa TEXHOJIOTWYECKYIO KapTy BBITAIKHBAIONICH CHUIBI, NeHCTBYIOmIEH Ha
TEJI0, IOTPYXKEHHOE B KUAKOCTD.

Habmronenue 3a mpoBeeHHEM B 00CYKICHHE COBMECTHO C MIEIaroroM OIIBITOB, IEMOHCTPUPYIOIIAX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH HAa TEJO B XKUAKOCTH, OT 00bEMa MOTPYyKEHHOM
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTH KUJKOCTH.

HccrnenoBanre moJ pPYKOBOACTBOM IEAarora 3aBHCUMOCTH Beca Telda B Bojae OT 00bEMa
MOTPYKEHHOU B AKUAKOCTh YaCTH TeNA.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 nMeiicTBHS C ONMOpPOIl Ha alTOPHUTM, MpEeIBapUTEIHHO
pa3o0paHHBII COBMECTHO € TIEIarOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/ia U YCIOBHS IIAaBaHH TEl.
KoHcTpyupoBaHnue npyu NoMOLIY [€Jarora apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKU U ONIPEAETICHUE
€€ Tpy30IIOABEMHOCTH.

Pa3znen 5. PaGora u momHocTh. DHeprus (12 1)

Pabora
M MOII{HOCTE
Gy

Mexannueckas padota. MOITHOCTb

Habmronenne 3a KCIEpUMEHTAIBHBIM ONPEAETICHHEM MEXaHWYECKOH pabOTHI CHIIBI TSDKECTH HpHU
MaJeHUU Tela ¥ CWJIBl TPEHUs IPH DPAaBHOMEPHOM IIEPEMEIICHHH Tejla IO TOPH30HTAIBHON
TTOBEPXHOCTH.

HaGmonenue 3a geMoHcTparel pac4éra MOIIHOCTH, Pa3BUBAEMOM MPH ITOJbEME I10 JIECTHHIIE.
Pemenne THMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C ONMOPOI Ha AJITOPUTM, IPEABAPHUTEIHHO
pa3o0paHHBII COBMECTHO C I1€1aroroM Ha pacyéT MEXaHHYeCKOil padOThI 1 MOIITHOCTH.

39




IIpocthie
mexanusmbl (5 1)

IIpocteie MEXaHU3MBI: phlyar, OTI0K,
HAaKJIOHHAs IUIOCKOCTb. [lpaeuno paenoeecus
pvivaza.  Ilpumenenue  npasunra  paenogecus
pbvluaza K 6710Ky. «3010moe npagunoy MexaHuxu.
KILJ MPOCTHIX MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TCXHHKE.

JHemoncmpayuu

1. ITpuMepsI TPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomul u onvimut

1.Onpenenenne pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIKCHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBaHue ycia0BUI paBHOBECHS pblyara.

3. Usamepenne KIIJ| HaKIOHHOM IJIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauansHOe MOHMMaHME BBIUTPHINIA B CHJIE TIPOCTHIX MEXAHW3MOB Ha IPHMeEpE phluara, IMoABHKHOTO
1 HENIOABMKHOTO OJIOKOB, HAKJIOHHOW TNIOCKOCTH.

HccrnenoBaHue COBMECTHO C IEIarOroM yCIOBHS paBHOBECHsI pblyara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIearora C OIOpOH Ha IWAAKTUYECKHH MaTepuan CBOWCTB
MIPOCTBIX MEXAHW3MOB B Pa3IMYHBIX WHCTPYMEHTAX M IPHUCIOCOOJICHHAX, HCIOIb3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomnorus).

HaOmonenne 3a SKCHEpUMEHTANBHBIM JIOKAa3aTeLCTBOM pPaBEHCTBA paboOT MNpU HPUMEHEHUH
MIPOCTBIX MEXAHNU3MOB.

Omnpenenenue noj pykoBoacTBoM neaarora KIIJ[ HakJIOHHON MIOCKOCTH.

Pewienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUSA C ONOPOIl Ha alNropuT™, NMPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IE€AAaroroM Ha IPHMEHEHHE NpaBHiIa PAaBHOBECHS pbldara M Ha pacuyér
KIIA.

Mexannuyeckas
sHeprus (4 4)

Mexannueckast »Heprus. Kunemuueckas u
nomenyuanvras sHepeus. Ilpespawenue 00HO20
8U0a MexaHuyeckou SHepeuu 8 Opyeou. 3aKoH
COXpaHCHHS YHEPTUU B MEXaHUKE.

JlabopaTopHbie paGoThI U ONBITHI.

1. Uzyuenne 3aKOHa COXpaHEHHUS
MeXaHUIECKOU SHEPTrHU (anmexTpoHHAs
JIEMOHCTpAITHS).

HabmroneHue 3a SKkCieprMEHTaIBHBIM OTIPEIeICHHeM N3MEHCHHS KHHETHYECKON M MTOTECHIIHATIBHON
SHEPruy Tejla MpHU €ro CKaThIBAHUM MO HAKIIOHHON TUIOCKOCTH.

DopMyIUPOBaHUE COBMECTHO C IIEJarorOM Ha OCHOBE HCCIIECIOBAaHUS 3aKOHA COXPaHEHUs
MEXaHMYECKOHU HEPTHU.

IIpencraBnenue npyu NOMOILM Iearora rpaHul IPUMEHUMOCTH 3aKOHA COXPaHEHUS DHEPTUU.
PenieHre THUIMOBBIX pacu€THBIX 3a1ad B 1—2 NMEHCTBUS C OMOPOM Ha alTOPUTM, HPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IE/Iar0roM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3epBHoe Bpemsi (3 1)

8 KJIACC (68 )

TemaTnueckuii
0JI0K, TEMBI

OcHoBHOE coepKaHue

OcHoBHbIE BUABI 1eSITeJTbHOCTH YHYALIMXCS
(Ha ypoBHe y4eOHBIX el CTBHUIl)

Pasnen 6. TensoBble siBieHus (28 1)
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CtpoeHue
H CBOIiCTBA
BemtecTna (7 4)

OcHogHnbie NON0JICeHUs MONEKYIAPHO-
KUHEMUYecKol meopuy CMpoeHUs 6eujecmed.
Macca u paszmepor amomos u monexyn. Onvimul,
noomeepoicoaiowue  OCHOGHblE  NOJOJHCEHUS
MONEKYAAPHO-KUHEMUYECKOU MeOPUlU.

Mogenu TBEPAOTO, KUAKOTO M razo00pa3HOTO
COCTOSIHUM  BemiectBa. Kpucmanauueckue u
amopguvie mena. ObOvAcHeHUe CB0OUCME 2d308,
ocuoKocmell U mMEEPOLIX menl HA  OCHO8e
NOJIOJICEeHUL MOJIEKYNAPHO-KUHeMULECKOU
meopuy. CMauuBaHUE U KANULIAPHbLIE AGNEHUSL.
Tennoeoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HabnroieHre 6pOyHOBCKOTO IBHKEHHUSI.

2. Habmonenue nuddysuu.

3. HabGmonenne  sABieHUM

KaIWUISIPHBIX SIBICHHH.

4. HabnroeHue TermIoBOro pacuInpeHus Tel.

5. I3MeHeHre OaBleHUs Ta3a NMpH M3MEHEHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnvie padomul u onvimel.

1. OmbITHl O OOHApPYKEHUIO JEHCTBUS CHII

CMadYrBaHUA u

MOJICKYJIAPHOTO MPUTIKCHU A (I/IJ'II/I
JJICKTPOHHA Z[GMOHCTpaI_[I/IH).

2. OneITEL  TIO BbIpAIUBAHHUIO  KPUCTAJIJIOB
HOBapeHHOfI COJIM UJIM caxapa.

3. OnbITHI no Ha6J'I}O,IleHI/IIO TCILIOBOT'O

paciupeHusl ra3oB, JKUJKOCTEH M TBEPABIX
Tell.

4. OmpeneneHue aBICHUS BO3AyXa B OamoHe
IITTPHIIA.

5. OnBITE, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTH
JaBJIEHUs] BO3AyXa OT ero o0péMa u
HarpeBaHus I OXJIaXKICHHS.

6. IIposepka 2unomeswi JUHEUHOU
3a8uUcUMocmu OJIUHbL CIMOIOUKA HCUOKOCMU 8
mepmomempu4eckol mpybke om
memnepamypebi.

HabnroneHne v WHTEpOpETAIHs COBMECTHO C TIEIAroroM OIBITOB, CBUICTEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIC.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha alrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIE COBMECTHO C NENaroroM II0 OIICHWBAaHHWIO KOJMYECTBA aTOMOB HIIM MOJEKYT B
eInHAIE 00bEMa BEILECTBA.

[Ipencrapnenre Ipu MOMOIIH MeNarora OPOYHOBCKOTO ABIDKEHUS, SIBICHUS TUGDY3UH U pa3IHIHiA
MEXAY HUIMHU Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsicCHeHNE TIPH TIOMOIIIH TIeJarora ¢ ONOPOi Ha JHIAKTHYECKUI MaTepHall OCHOBHBIX PasIMduil B
CTPOEHUM Ta3oB, J>KUIAKOCTEM U TBEPABIX TEJN C HCIOJb30BAHMEM IOJIOKEHUH MOJIEKYJISIPHO-
KHUHETUYECKOM TeOpUr CTPOESHUSI BEIleCTBa.

IIpoBenenue moJ1 pykoBOJACTBOM I€Iarora OIBITOB MO BHIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM CONU
WJIM caxapa.

IIpoBenenne COBMECTHO € MeIaroroM U 0OBsSCHEHUE U3 MPEJIOKEHHOTO MEPEYHS BBIBOJIOB OTBITOB,
JEMOHCTPHUPYIOMINX KaMWJUIIPHBIC SIBJICHUS U SBICHUE CMauYHUBaHUSI.

OOBsicHEHHE ¢ OMOpOd Ha TEXHOJOTHYECKYI0 KapTy II0J pPYKOBOJACTBOM TMEIarora poJu
KaMWULIPHBIX SBICHUH JJIS TIOCTYIUICHHSI BOABI B opraHu3M pacternit (MC — Ononmorus).
HabmroneHne onpITOB 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPECHUS Ta30B, KUAKOCTEH M TBEPIBIX TEIL.
OOBsiCHEHHE C OMOPON Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOACTBOM II€Iarora COXpaHCHUS
00bEMa TBEPIBIX TEN, TCKYYECTH >KUIKOCTH (B TOM YHCIE, Pa3HUIBI B TEKY4eCTH LIS Pa3HBIX
JKUAKOCTEN), TaBJICHMSI ra3a.

Ha6mronenue 3a mpoBeJIeHHEM OMBITOB, IEMOHCTPUPYIOUINX 3aBUCUMOCTD JaBIIEHUS BO3IyXa OT €ro
00béMa M HATPEBAHUS WM OXJIAXKACHUS, U MX OOBACHCHHE Ha OCHOBE ATOMHO-MOJICKYJISIPHOTO
YUeHUsI.

AHanu3 Mpu MOMOIIM TIeJarora ¢ Onopod Ha MUAAKTHYECKHM MaTepuan MPaKkTUYeCKUX CHTYaIlui,
CBSI3aHHBIX CO CBOMCTBAMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TemioBnie
npoueccoi (21 4)

Temmeparypa. Cea3e  memnepamypvl  co
CKOPOCTBIO MeNio8020 08UNCEHUS YACMUY.

Buytpennsas osueprus. Cnocobwr usmenenus
SHYMpeHHell  9Hepeuu:  menjionepedaya U
cosepuienue pabomvl. Buodei mennonepedauu.

menﬂonpoeodnocmb, KOHBEKYUsl, U3yyerHue.

KonuuectBo TEIUIOTHI. VY nenbHas
TEIJIOEMKOCTh  BellecTBa.  Tennoobmen  u
mennogoe pagHogecue. Ypasnenue menio6o2o
bananca.

Inasnenue u omeepoesanue KpUCMALIUYECKUX
eeujecms.  YnuenpHas — TEIUIOTa  IUIABJICHMUSL.
Ilapoobpazosanue u wromoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEII0Ta
mapooOpazoBaHus. 3asucumocms memnepamypbl
Kunemus om ammocgeprozo oaenenusl.
Braosicnocmo 6o30yxa.

OHeprust  TOIUIMBA.  YZAENWbHas  TeIIIoTa
CrOpaHusI.

IHpunyuner pabomvl mennogvix Osucamereil.
K1l menzioe020
osucamens. Tennosvie Osucamenu u 3awuma

okpyaicarougeti cpedvt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
JHemoncmpayuu
1. TIpaBuiia U3MEpEHUsI TEMIIEPATYPBbI.
2. Bugpl Teruionepenayn.
3. OxJnaxxJaeHUE MPHU COBEPIIICHUN PA0OTHI.
4

. HarpeBanune 1pu coBepuieHHH  pabOTHI
BHEIIIHUMH CHIIAMH.
5. CpaBHeHHEe  TEIUIOEMKOCTEH  pa3MYHBIX
BELICCTB.
6. HabnroneHue kumeHwsl.
7. HaOmronieHne  MOCTOSHCTBA — TEMIIEPATYPHI

NIPY TUTABJICHUH.

8. Moienu TEeIIOBbIX ABUraTelei.

Jlabopamopnvie pabomul u onvimol.

1. Ilposepka 2unomeswi JUHEUHOU
3A6UCUMOCTIU OJIUHBL CMOJIOUKA HCUOKOCHIU
mepmMoMempuiecKou mpybke om

OOocHOBaHME TIO TMOATOTOBJICHHOMY ITOPUTMY COBMECTHO C IIEJaroroM MpaBWJI H3MEPEHUS
TEMIIEPaTyPBL.

CpaBHeHHE pa3IMYHBIX CIIOCOOOB M3MEPEHHS M LKAl TEMIEPaTyphl.

HaOmonenue 3a mpoBeICHUEM OIIBITOB, JEMOHCTPHPYIOIINX N3MEHEHNE BHYTPEHHEH SHEPTHHY TeNa B
pe3ynbpTaTe TeIIonepeadn U paboThl BHEITHAX CHIL.

HabGmonenue 3a mpoBeieHHEM OTBITOB, 00CY>K/ICHHE TIPAKTUYECKUX CUTYalNH, JEMOHCTPUPYIOIINX
pa3nYHbIE BUABI TETIONEPEIayr: TEIUIONPOBOJHOCT, KOHBEKIINIO, N3ITyUCHHE.

HccnenoBanne ¢ omopodl Ha TEXHOJNOTHYECKYIO KapTy IIOA PYKOBOJICTBOM II€Jarora SBICHHS
TEII000MEeHa NPY CMEIIUBAaHUM XOJIOJHON U ropsiueil BOJbI.

HabmroneHue ycTaHOBIIEHHS TEIUIOBOIO PAaBHOBECHUS MEXAY ropsiueit U XOIO0AHOH BOOM.
OmnpeneneHue mpy IIOMOIIY Ie1arora KOJIMYECTBa TEIUIOTHI, MTOJy4€HHOTO BOJIOH IIPH TETUIOOOMEHe
C HarpeThIM METAUTMYECKUM LMIIMHIPOM.

Omnpenenenne no TaOJIUIE YACTEHOH TEIIOEMKOCTH BELIIECTBA.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHA C ONMOPOH Ha alrOpuUTM, MPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJHYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETIIOOOMEHE.

Ananus Inpu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO HUCIIOJb30BaHUA TCIJIOBBIX CBONCTB
BEIIECTB W  MaTepHajoB, HANpHUMEp B  MESIX  DHEProcOepekeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIme KpbIn, TepPMOAKKyMYJIISITOPHI | T. 1.

HabnroneHue sBICHUI HCTIAPEHNS U KOHICHCAIHH.

HabmroneHue 3a nccieioBaHHEM MPoLEcca UCIapEHHsI Pa3IHUHBIX )KUAKOCTEH.

OOBsICHEHHE 110 AITOPUTMY COBMECTHO C IIEJaroroM sSBJICHUH UCIIapeHUs 1 KOHJCHCAIMN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YICHHUS.

HabGmonenue n o0ObsICHEHHE TTpoliecca KUTICHUsI, B TOM YHCIIE 3aBUCUMOCTH TeMIIEpaTypbl KUTICHHS
OT JaBJICHHUS.

OrnpenienieHre 1o TabIMIE OTHOCHTENHHON BIAXKHOCTH BO3-IyXa.

Habmonenue nporiecca miiaBaeHns KPUCTALNIMYECKOTO BENIECTBA, HAIPUMED, JIbJIa.

CpaBHeHHe 1O IUIaHY NpPW IIOMOINM II€Aarora IPOLECCOB IUIABICHHUS KPHCTAJUIMYECKUX Tel
1 pa3MsTYeHHs IPU HarpeBaHUM aMOP(QHBIX TeIL.

OmnpenesneHue 1Mo TabNuIle yIeTbHON TeIIOTH MJIaBJICHHS JIbA.

OOBscHEHHE 0 CXeMe Tocie 00CY)KICHHS C TIeJaroroM sIBIEHUH IUIaBICHUS U KPUCTAJUIN3AIMH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YIECHHSI.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C OMOPOI Ha AJITOPUTM, MPEABAPUTEIHHO
pa306paHHBII71 COBMCCTHO C II€aaroroM, CBsA3aHHBIX C BBIYHCICHHECM KOJIHYCCTBA TCIUIOTHI B
mponeccax TeIionepeaadn mpu miIaBJICHUU U KPUCTAIIIIM3allUNU, UCTTAPEHUN U KOHJACHCAI[UU.

AHanu3 npu MOMONIM TeJarora ¢ onopoi Ha JUIAKTUYECKUI MaTepuall CUTyaluid MpaKTUYeCKOTO
TPUMEHCHUA SIBJICHUM IUJIaBJIIEHUS U KpUucCTajlyin3daliu, HAIPpUMEP, MOJIYUYEHHUE CBEPXYUCTHIX
MaTepuaoB, CoJeBas Ipesika u JIp.

AHanu3 npu MOMOIIM Nejarora padoTsl ¥ 00BSICHEHNE IPUHIUIIA ISHCTBUS TETJIOBOTO JIBUTATEIS.
Brluncienue KoauyecTBa TEIIOTHI, BBIISISIOMIETOCS PH CTOPAaHUH Pa3JIMuHbIX BUJIOB TOIUIMBA, U
KII[ nBurarens.
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memnepamypul.

2. Habmonenne U3MEHEHHUS BHYTpEHHEN
SHEPruM Teja B Pe3ysibTare Telionepenadn
Y paOOTHI BHCLITHHUX CHIL.

3. UccnenoBanme sBICHHS TEIIOOOMEHa MpH
CMEIIMBAHUM XOJIOJHOM U TOpsiYel BOJBIL.

4. Onpedenenue Kou4ecmed menaiomul,
HOYYEeHHO020 6000l npu meniooomene ¢
HazpemviM MEMALTULECKUM YUTUHOPOM.

5. HccnenoBanue npolecca NCIapeHusl.

6. OnpezencHre OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa.

7. Onpeoenenue y0enbHol meniomsl Nid6IeHUs
awoa.

OOcyxaeHne COBMECTHO C MEIAroroM 3JKOJIOTMYECKHX ITOCIEICTBUI HMCIOJB30BAHUS JBUraTENCH
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApo3IeKkTpocTaHnuil (MC — 3KoIoTHs, XUMUS).

Pa3znen 7. DiiekTpuyecKue  MAarHUTHbIE siBJieHUs (37 1)

DJIeKTpUUYecKue
3apsablL.
3apsizkeHHbBIE
Tejla M UX
B3aNMoOJelicTBHE
7w

Onexmpusayus men. JIBa polia SIEKTPUUECKUX
3aps0B. BzaumoneicTBuEe 3apsDKEHHBIX Tl
3axon Kynona (3asucumocms cuvl
63AUMOOCUCTMEUSL 3APAANCEHHBIX Tel 0N GENUYUHDL
3apsA008 U pACCMOAHUSL MeNHCOY meaamu).

Onektpudeckoe  mone.  Hanpsicénnocme
anekmpuyeckozo nons. Ipunyun cynepnosuyuu

oNeKmpuyeckux — nonei  (Ha — KAYeCmEeHHOM
ypogHe).

Hocumenu INEKMPUYECKUX 3aps1008.
Onemenmapnuiil INEKMPUYECKUTL 3aps0.

Cmpoenue amoma. IIpOBOTHUKH U TUIIEKTPUKH.
3aKOH COXpaHEHHS JEKTPUIECKOTO 3apsaaa.
Zlemoncmpauuu2
1. Onextpuzanmsa Ten.
2. lBa poma DICKTPUYECKHX  3apsAOB U
B3aNMOJICHCTBHE 3aPSHKCHHBIX TeEIl.
3. YCTpOWCTBO 1 IEHCTBHE IEKTPOCKOIIA.
4. DneKxTpocTaTHYecKas HHAYKIHS.
5. 3aK0H COXpaHECHHUS ITEKTPHUCCKUX 3aPsIIOB.
Jlabopamopnvie pabomol u onvimol.
1. OneITEl IO HAOTIOJEHUIO DIIEKTPU3AIIUY Tell
WHIYKIHEH U IPH CONMPHUKOCHOBEHHUH.

HabmnroneHue 3a poBeA€HUEM OIBITOB IO 3JIEKTPU3AIUH TEJ IPU CONPUKOCHOBEHUH U MHIYKLIUEH.
HabGmonenue n o0ObsICHEHHE € ONOPOit HA TUJAKTUYECKUIH MaTepuall B3auMOJICHCTBUS OTHOUMEHHO
U PA3HOUMEHHO 3apsKEHHBIX TEll.

OOBsicHeHNE TIPH TIOMOIIH TIeJarora MpHUHIIMIA ASHCTBHUS 3JIEKTPOCKOIA.

OObBsiCHEeHHE COBMECTHO C NEJaroroM SBJICHUH 3JIEKTPU3alMd ITIPH CONPUKOCHOBEHWH TEI H
MHAYKIUEN ¢ HCOIB30BAHUEM 3HAHUN O HOCUTEISAX DIIEKTPUYECKHX 3apsAA0B B BELIECTBE.
PacriosnaBanne W OOBSICHEHHE MO CXEME COBMECTHO C TIIEJaroroM SIBICHHH 3JIEKTPH3ALUH
B [IOBCEIHEBHOH JKU3HU.

Habmronenne u oOBsCHEHHE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy OIBITOB, WIUTIOCTPHUPYIOIINX
3aKOH COXPaHEHMUs IJIEKTPUUECKOTO 3apsija.

HabmroeHune onbITOB 0 MOAETHPOBAHUIO CUIIOBBIX JIMHUH 2JIEKTPUIECKOTO MOJIS.

HUccrnenoBanne mojx pykoBOACTBOM Iefarora JEHCTBHS IEKTPUUYECKOTO MOJsS HA MPOBOJHHUKH U
JUDJIEKTPUKU
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IMocTosinHbIIH
JIEeKTPUYECKUI
ToK (17 4)

DneKTpUYecKuil TOK. Ycnosus cyuecmeosanus
anexmpuyecko2o moka. ICTOUHUKU OCTOSHHOTO
ToKa. JIeHCTBHUS AIIEKTPHUYECKOTO TOKa (TEIJIOBOE,
XAMHUYECKOE, MAarHUTHOR). JIeKmpuueckuil mokx
8 HCUOKOCAX U 2A3AX.

Pabora M MOIIHOCTH 3JIEKTPHYECKOTO TOKA.
3axon [orcoyra—/lenya. Dnexmpuieckue yenu u
nompeoumenu 31eKMPUYecKol dHepeuu 8 Ouimy.
Onexrpudeckas nens. Cuiia Toka. JIeKTprIdecKoe
HanpspkeHne.  CONPOTHBIICHWE — TPOBOJHHKA.
Yoenvnoe conpomuenenue eeujecmesa. 3akon Oma

s yyactka 1nenu. [locnemoBaTenbHoe U
napajiesibHOe COEIMHEHNE MIPOBOHHUKOB.
Kopomxkoe 3amvixanue.

,lenoucmpauuuz

1. [IpOBOJHUKY U AUIIEKTPHUKH.

2. MopenupoBaHue CHJIOBBIX JIMHUAK

SIEKTPHUUECKOTO MO,

. lcTOYHHUKH TOCTOSTHHOTO TOKA.

. JleHiCTBHS 3IIEKTPUUECKOrO TOKA.

. DNEKTPUYECKUI TOK B XKHUIKOCTH.

. I'a30BBbIii pa3ps.

. I3aMepenne cuitbl TOKa aMIepMETPOM.

. I3aMepeHne »IeKTpUYIECKOTO HaNpsHKEHUS

BOJIETMETPOM.

9. PeoctaT u Mara3uH COIPOTHBIICHHH.

Jlabopamopnvie pabomol u onvimol.

1. HccnenoBaHue AEWCTBUS DJIEKTPUUYECKOTO
T10JIs1 HA TIPOBOJIHUKH U AUAJIEKTPHUKH.

2. Co6opka u npoBepka paboThI IEKTPUIECKON

LIETTH TOCTOSTHHOTO TOKA.

W3MepeHne u peryIupoBaHue CHITBI TOKA.

4. Wsmepenue u peryaupoBaHue
HAIIPSDKCHUS.

5. Hccnedosanue 3asucumocmu cuivbl moxd,
uoywezo yepes pe3ucmop, om
CONPOMUBLEHUS. PE3UCTNOPA U HANPANCEHUSL.

6. Onwvimbl, demoncmpupyowue 3a6UCUMOCTb
NEKMPUYECKO20 conpomuenenus
npoBOOHUKA om €20 ONuHbl, NIOWAOU

0N Ol Ww

w

HabnroneHue pa3nuyHBIX BHIOB JICHCTBUS DIICKTPHYCCKOTO TOKA U OOHAPYKCHHE COBMECTHO C
MeJIaroroM 3TUX BUJOB JACHCTBUS B MOBCEAHEBHON KHU3HU.

COopka 1o cXeMe U HCIBITAaHKUE MO KOHTPOJIEM Me[arora IeKTPHYSCKON IIeMH MOCTOSIHHOTO TOKA.
Habmronenue 3a neMoHCTpamyei H3MEPEHHS CHITBI TOKa aMIIEPMETPOM.

Habmronenue 3a neMoHCTpanueii M3MepeHs 3JICKTPHIECKOT0 HAIIPSDKECHHSI BOJBTMETPOM.
[IpoBenenne u OOBSICHEHWE IMPH TOMOIIM YYUTENS OIBITOB, JIEMOHCTPHUPYIOUINX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHUBIICHUS NMPOBOAHHUKA OT €r0 [UIMHBI, IUIOIIAAM MONEPEYHOTO CEYEHUs U
MaTepuana.

Habmronenne 3a JIeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHIIBI TOKa, MPOTEKAIOIIETO depes
PpE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

bazoBrie npeacTaBieHus 0 MpaBUiIax CIOXKEHUs HANPSDKEHUH MpU MOCTIeI0BATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

ba3zoBsle npecTaBieHUs O IpaBUiIax AJIs CUIbI TOKA IIPY NaPAJIJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne aeMOHCTpallMM Iefarora O CHUTYaIMsIX IIOCIEIOBATEIbHOTO M IapauIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMALIHHUX 3JIEKTPUUYECKUX CETSX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH Ha alrOPUTM, NPEABAPUTENHHO
pa3o0paHHBIE COBMECTHO C MENAaroroM ¢ HCIOJBh30BaHHEM 3akoHa Oma W dopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPHU IOCIEJOBATEILHOM U  NApaJUICIbHOM  COEIWHEHUU
MIPOBOJIHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IOA PYKOBOICTBOM IIefarora padOTHI
3JIEKTPUYECKOr0 TOKA, IIPOTEKAOLIETO YEPE3 PE3UCTOP.

OmnpeneneHue ¢ OMOpPOH Ha TEXHOJIOTHUECKYIO KapTy MOJ PYKOBOJICTBOM Iiearora MOIIHOCTU
3JIEKTPUUYECKOTO TOKa, BBIIEIISIEMOM Ha PE3UCTOpE.
Habmronenue 3a ncciiegoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHS Ha HEH.
OmnpeneneHne ¢ ONMOPOW HAa TEXHOJOTHMYECKYI0 KapTy MoJx pykoBoiacTBoM mnenparora KIIJ
HarpeBaTesl.

HabnroneHue 3a ricciejoBaHUEM NIPeOOPa30BaHUS JHEPTUH TIPH MMOABEME TPy3a SJICKTPOIBUTATEIICM.
OOBsiCHEHHE TIOCNE pacCyXISHHS C IeJaroroM M COCTaBJCHHE IUIaHa-KOHCIIEKTa YCTPOWCTBA H
TIPUHITUITA AEUCTBUS TOMAIIHUX JJIEKTPOHATPEBATEILHBIX IPHOOPOB.

OO0BsiCHEHHE TIOCIIE PacCyKACHUS C TIEarOTOM H COCTaBJICHHUE TNTaHA-KOHCIIEKTA IPUIHH KOPOTKOTO
3aMBbIKaHMS U NIPUHLIMIA AEHCTBUSA MIJIABKUX MPEAOXPAHUTENEH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIHHO
Ppa300paHHBIil COBMECTHO C EIaroroM ¢ HUCIoJb30BaHueM 3akona Jxoynsa—JIeHia.

HabnroneHne BOSHUKHOBEHHUS JIEKTPHIECKOTO TOKA B KUIAKOCTH.
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10.

11.

12.

NONnepeuro2o cevenus u Mamepuaa.
IIposepka npasuna crodcenus HanpAHCeHul
npu nocnedo8amenbHOM COeOUHeHUU O08YX
Pe3ucmopos.

Ilposepka npasuna 0ns cuivl moxKa npu
napanienbHOM coeOUHeHUU Pe3UCmopos.
Ompenenenue  pabOTBl  AIEKTPUUECKOTO
TOKa, UIYIIETO Yepe3 pe3UcTop.
OmpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIICJISIEMOI Ha pe3HcTope.
HccnenoBanue 3aBHCUMOCTH CHIIBI TOKa,
UAYLIETO Yepe3 JIaMIOYKY, OT HarlpsDKeHUS
Ha Hel.

Onpeoenenue KII/] nacpesamens.
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MarHnurtHble
siBjaenus (6 1)

ITocTossnable MaruuThl. B3anmonelicteue
ITOCTOSTHHBIX MarHUTOB. MazHumHoe noie.
Maznumnoe none 3emnu u e2o 3navenue 0usl
orcusnu Ha 3emae. Onvim Opcmeda. Maenumnoe
none anekmpuyecko2o moxa. Ilpumenenue
9NeKMpoMazHUmMos 6 mexuuxe. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C TMOKOM.
Dnexmpoosueamens HOCMOAHHO20 MOKA.
Hcnonvzosanue snexkmpodsuzamerneti 6
MeXHUYeCKUXx yCmpoucmeax u Ha mpaucnopme.
,ZIemoncmpauuu2

1. B3auMoieHiCTBHE MOCTOSIHHBIX MarHUTOB.

2. MopenupoBanue HEBO3MOXKHOCTH
pa3feneHns IOJTI0COB MarHHTA.

3. MopenupoBanue MarHUTHBIX
MTOCTOSTHHBIX MarHUTOB.

4. OmeIT OpcTena.

5. MarauTHoe 1oie Toka. JIEeKTPOMAaTHUT.

6. JleficTBrie MATHUTHOTO TIOJISI HA TPOBOIHUK C
TOKOM.

7. DIEKTPOABUTATEINH TOCTOSHHOTO TOKA.

Jlabopamopnvie padbomul u onvimel.

1.  UccrenoBanue MarHUTHOTO
B3aMMO/JICHCTBHS TIOCTOSTHHBIX MATHUTOB.

roJieH

2. Uzyuenue MAarHMTHOIO TI0JISA
IIOCTOAHHBIX MAarHUTOB HpI/I ux O6T)GI[I/IHCHI/II/I n
pasJesieHnu.

3.  MHccnenosanue JIEHACTBUS

JJIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.
4.  OmbIThl, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI B3aUMOJEHUCTBUS KaTYIIKH
C TOKOM M MAarHuTa OT CHIBl TOKAa H
HaINpaBJICHUs TOKA B KaTYIIKE.

5. U3yueHme neWcCTBHA MarHUTHOTO TIOJIS
HAa IIPOBOJHUK C TOKOM.

6.  Koncmpyuposanue u usyuenue pabomoi
9NEKMPOOBUSAMEIIL.

7.  Wamepenme KIIJ[ smexkrpoaBuraTensHOI
YCTaHOBKHU.

HccnenoBanne noJ pyKoBOACTBOM NENArora MarHUTHOTO B3aMMOJIEHCTBHSA OCTOSHHBIX MarHUTOB.
W3ydenune ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MOJ PYKOBOJACTBOM MENArora MarHUTHOTO IOJISA
MIOCTOSTHHBIX MAarHUTOB NPU UX O0BEAMHEHNH U Pa3/ICICHHH.

HabmroneHue 3a npoBeJeHUEM OIBITOB 10 BU3YaJIM3allUH MOJIS IOCTOSHHBIX MarHUTOB.

W3ydenue moj pyKoBOACTBOM MEarora sIBJI€HUS] HAMarHWYMBAaHHUS BEILECTBA.

HccnenoBaHue COBMECTHO C MEAAroroM JeHCTBUS 3JIEKTPUIECKOI0 TOKA Ha MarHUTHYIO CTPETIKY.
HabnroneHue 3a MpoBeAEHUEM OIBITOB, JEMOHCTPHPYIOIUX 3aBUCHUMOCTb CHUJIBI B3aUMOJEUCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBI U HAallpaBJICHUsI TOKA B KaTyIIKE.

AHanu3 TpH TOMOINM TI€Jarora CHTyaluid HPaKTHIECKOTO MPUMEHEHHS 3JIEKTPOMArHUTOB (B
OBITOBBIX TEXHHUECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEANIIUHE).

N3yyenne c omopodl Ha TEXHOJOIMYECKYIO KapTy IO PYKOBOJICTBOM II€Aarora JEHCTBUS
MarHUTHOTO T0JI Ha TPOBOJHHUK C TOKOM.

N3yyenue ¢ onopoil Ha AUNAKTUYECKUN MaTepUall IEUCTBUS JIEKTPOIBUraTEIs.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BbazoBble mpeacTaBiIeHMS O PA3IMYHBIX MPUMEHEHHAX JIEKTPOJBHrareneii (TpaHcmopT, OBITOBBIC
YCTpOWCTBA U JP.).
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DJIEeKTPOMATrHUT
Hasi HHAYKIHSI
(4 4)

Onvimul Dapades. AHenenue
anexmpomazHumuo unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul noayyeHus

NEeKMpuUYecKou 3Hepeuy. DIEKTPOCTAHIHU Ha
B0O300HOBIISICMBIX UCTOYHUKAX YHEPTHH.
ﬂemoucmpauuuz
1. VccnenoBaHue sIBICHUS SJICKTPOMArHUTHON
WHITYKIIAH.

2. Onprter apagest.

3. 3aBHCUMOCTh HATPABJICHUS WHAYKIUOHHOTO
TOKa OT YCJIOBUI €r0 BO3HUKHOBEHHSI.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie padomul u onvimel.

1. OmpITel MO HUCCCAOBAHHIO  SIBJICHUS
3JIEKTPOMarHUTHOM WHIYKIUU:
HUCCIICAOBAaHME M3MEHEHUM 3HauYeHUs U
HanpaBJICHUA UHAYKIIMOHHOI'O TOKaA.

HpOBeI{eHI/IC COBMCCTHO C II€aaroroM OIIBITOB IIO HCCJICAOBAHHIO SABJICHHA 3J'I€KTpOMaFHPITHOI71
WHIOYKOUHW: UCCIICTOBAaHNE W3MCHEHHUM 3HAYCHUS U HampasJICHUS NTHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpemsi (3 1)
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9 KJIACC (102 4)

TemaTHuecKkui OcHoBHOe cofiepxaHue OcHOBHBIE BU/IbI JeATEIbHOCTH YYAIHXCH
0J10K, Tema (Ha ypoBHe y4eOHBIX el CTBUIl)
Paznen 8. Mexanuueckue sipjaenus (40 1)
Mexanunueckoe MexaHudeckoe MIBIXKEHUE. MarepuainbHas | AHaJIH3 C TOMOIIBIO ITeAarora u 00CyJIeHNe Pa3IMYHbIX IPUMEPOB MEXaHHUIECKOTO JIBH)KEHHMSI.
JABHIKEHHE touka. Cucrema orcuéra. OtHOcHTENbHOCTH | OOCYKAEHHE COBMECTHO C TI€JJaroroM I'paHull IPUMEHUMOCTH MOJIENTH «MaTepHaIbHas TOYKay.
U c1oco0bI ero MEXaHM4ecKoro  ABmKeHHs.  PaBHomepHoe | Omnmcanue mocie oOCYXKOCHHS C IEJaroroM MEXaHHYECKOTO IBIDKCHHUS Pa3IMUHBIMH CIOCOOaMH
omucanus (109) | npamonuHeiiHoe IBIKeHHE. Hepasnomepnoe | (ypaBHeHUe, Tabnuna, rpadux).
npamonuneunoe  osudicenue.  CpemHsss u | AHaMM3 TOA PYKOBOACTBOM  Iefjarora OKU3HGHHBIX CHTyallMd, B KOTOPBIX MPOSBIISETCS
M2HOGEHHAS cKkopocmb mena npu | OTHOCUTENIBHOCTh MEXaHUYECKOTO JABUKECHUS.
HepagHOMEPHOM OBUICEHUU. HabnroneHne MexaHHUECKOTro ABHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETa.
YckopeHue. Pasnoyckopennoe | CpaBHEHHUE IyTel U TPAEKTOPUI IBUKEHUS C ONMOPOIl HA TEXHOJNOTHYECKYIO KapTy MOJ pyKOBOACTBOM
NpAMOAUHEUHOE osudicenue. CBoOozmHOE | menmarora 0JHOTO U TOTO )K€ Tela OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

nanenuue. Onvimot I anunes.

Pasnomepnoe oeudicenue no oxpysicnocmu.
IHepuoo u yacmoma obpawenus. Jluneiunas u
yenosas ckopocmu. Llenmpocmpemumensvroe
YycKkopenue.

Hemoncmpayuu

1. HabnroneHne MeXaHMYECKOTO JBHKEHHS
TeJla OTHOCUTENBHO Pa3HBIX T OTCUETA.

2. CpaBHeHHE  TyTed W  TpacKTopui
JBIDKEHUSI OJHOTO M TOTO JK€ Tena
OTHOCHTEJIFHO Pa3HbIX TEJ OTCUETA.

3. I3mMepeHne  CKOPOCTH M YCKOPEHHUS
MPSIMOJIMHEHHOTO ABIKCHHS.

4. UccnenoBanue
PaBHOYCKOPEHHOT'O ABHKCHHUS.

5. Habnmrogenne  IBMOKEHUS
OKPYXHOCTH.

6. HaOmofeHne MeXaHUYECKHX  SIBJICHMIA,
OPOUCXOJSAIUX B  CHCTEME  OTCUéTa
«Tenexka» mnpu e€ paBHOMEPHOM H
YCKOPEHHOM  JIBUKEHHUU  OTHOCUTEIILHO
kabuHera GusnKy.

HPU3HAKOB

TClIa 1o

AHanu3 ¢ moMoIIblo Tiearora Tekcra ['anuies 00 OTHOCUTEIBHOCTH JIBUYKEHUS; BHITIOJIHEHUE 3aJaHUI
IO TEKCTY (CMBICTIOBOE UTCHHE).

[IpocTeiiie BBIYKCICHUS 1O 00pa3lly CpeaHEHl CKOPOCTH CKOJBKEHHS OpycKa MU JIBHKCHUSA
LIapHKa [0 HAKIOHHOW MJIIOCKOCTH.

AHanmm3 ¥ 00CyXICHHE C OTIOPOI Ha TEXHOJIOTHIECKYIO KapTy MOJ] pyKOBOJICTBOM IIeIarora Crioco0oB
TIPUOIMKEHHOTO OTIPEIEIICHUS] MTHOBEHHOH CKOPOCTH.

Onpenenenue Mocie paccyXA€HUs C MEJaroroM Mo CXeMe CKOPOCTH PaBHOMEPHOIO JBHXKEHHUS
(1mapuka B )KHAAKOCTH, MOJIEIH SJICKTPUUECKOT0 aBTOMOOUJISI | T. 11.).

Omnpenenenne COBMECTHO € MEAaroroM MyTH, MPOWACHHOTO 3a JaHHBIA MPOMEXKYTOK BPEMEHU, U
CKOPOCTH TeJia 1Mo TpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBUKEHHSI OT BPEMEHHU.
HavanpHple mpeicTaBieHMe O TPUHIUNAX  JCWCTBUS  MPUOOPOB,  HM3MEPSIOMIUX
(ciuoMeTpoB).

[Ipocreiitue BBIYUCIEHUS MO O0pa3ily MyTH U CKOPOCTH MPHU PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM
JBUKEHUH TENa.

OmnpeneneHre COBMECTHO C TIEJarOTOM MPOMICHHOTO ITyTH U YCKOPEHHS JBIDKEHUS TENa 110 TpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO NPSMOJIMHEUHOTO JABHXKEHUS Tella OT BPEMEHH.
Onpenenende ¢ NOMOIIbIO MEAAarora yCKOPEHUs Tejda MpU PaBHOYCKOPEHHOM JIBXKEHUH IO
HAKJIOHHOH TJIOCKOCTH.

H3MepeHne 1Mo cxeme IMocie PACcCYyKICHHS C MEeNaroroM Ieproja M 4acTOTHl OOpamieHHs Tela I0
OKPY>KHOCTH.

Onpenenenne HAXOXACHUS MOJ PYKOBOJCTBOM Ilearora CKOPOCTH PaBHOMEPHOTO JIBIDKEHHS Tela
110 OKPY>KHOCTH.

CKOPOCTh
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Jlabopamopnuvie pabomsl u onvimol.

1. Koncmpyuposanue mpakma 01 paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. Omnpenenenue cpenHeit CKOPOCTH
CKONBXEHHSI OpycKa WM  JBHKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OnpeneneHne  yYCKOpPEHHS  Tela  MpH
PaBHOYCKOPEHHOM JIBIDKCHUH o
HAKJIOHHOH IJIOCKOCTH.

4. UccnenoBaHne 3aBHCUMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2Unomesni: eciu npu
DABHOYCKOPEHHOM osudIceHuU be3
HAUANbHOU CKOPOCMU NYMU OMHOCSIMCS
KaKk — pso  HeuyémHbulx yyces, mo
coomeemcmeyioujue nPOMECYMKU

epemMeru 00UHAKOBL.

Pemienne TUTIOBBIX pacu€THBIX 3amad B 1—2 AEWCTBHS C OMOPOW Ha ajIrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEJaroroM Ha OIpelNeNeHHe KHHEMAaTHYECKHUX XapaKTepPUCTHK
MEXaHUIeCKOTO JBIKEHUS Pa3INIHBIX BUIOB.

Pacnio3naBanue u mpuOMIKEHHOE OMMMCAHKE IO 00pa3Ily Mmociie 00CYXKACHUS C TIeIaroroM pa3IHIHBIX
BHJIOB MEXaHMYECKOTO IBIKCHUS B NPHPOJEC M TEXHUKE (Ha mpuMepax CBOOOIHO MaJaromIuX Ted,
JBIDKEHUS )KUBOTHBIX, HEOSCHBIX Tell, TPAHCIIOPTHBIX CPEICTB H p.).

B3aumopaeiictBue
Ted (20 v)

Ilepselii 3akoH Hprorona. Bropoil 3axoH
Hrrorona. Tperuii 3axon Hsrotona. Ilpunyun
Cynepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus.:
CUNA MPEHUS CKOJIbIICEHUS, CUNA MPEHUs. NOKOS,
opyeue 8udbl MpeHusl.

Cuna TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHS. YCKOpPEHHE CBOOOJHOTO MaJeHUS.
Heusicenue naanem eoxkpye Coanya (MC).
Ilepsas xocmuueckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKH.
Abconromno  meépooe  meno.  Pagnosecue
meépooeo  mena ¢ 3AKPenjiéHHou  OCbio
spaujenus. MOMEHT cunsl. [Jenmp masxcecmu.

JHemoncmpayuu

1. 3aBHCUMOCTDP YCKOpPEHHS Tela OT MacChl

TeNna U JeHCTBYIOIEN Ha HETO CUJIBL.

2. HaOmromeHne ~ paBEHCTBA  CHUT

B3aUMOJICHCTBUU TEI.
3. U3meHenue Beca Tena IpU YCKOPEHHOM

pu

Hab6monenue n o6cykIeHue COBMECTHO C TEIaroroM OMBITOB C ABMKCHHEM Teja MPU YMEHBIIEHUU
BIIUSIHUS APYTUX T, MPETSITCTBYIOMUX JTBUKECHHIO.

AHanu3 Mo CXE€M€ IOCE pacCyKIEHHsl ¢ NEeAaroroM Tekcra lajmuiies ¢ OMUCAaHUEM MBICIEHHOTO
9KCIEpPUMEHTAa, OOOCHOBBIBAIOIIEI0 3aKOH HHEPIMH; BBIMOJIHEHHE 3aJaHUN MO TEKCTy (CMBICIOBOE
YTEHUE).

OO6cyxaeHne o pyKOBOACTBOM TIeJjarora BO3SMOXXHOCTH BBITIOTHEHUS 3aKOHA WHEPIIUH B PA3TUIHBIX
CUCTEMAaX OTCYETA.

Habnronenne u 00CYXICHHE COBMECTHO C I€JaroroM MEXaHWUYECKHX SIBJICHHUM, MPOUCXOMSIINX B
cucreme orcuéra «Temexka» mpu e€ pPaBHO-MEPHOM M YCKOPEHHOM JBWXCHHU OTHOCHTEIBHO
KaOuHeTa PU3NKH.

JeiicTBus ¢ BEKTOpaMU CUJI: BHITIOJIHEHUE 3aJaHUI 110 CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HabmrogeHne 3a TpoBeIEHHEM OMBITOB, ICMOHCTPHPYIONIMX 3aBUCUMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI M MacChl TeJa.

AHanmm3 ¥ 00BSCHEHHE C OTIOPOI HA TEXHOJIIOTHIECKYIO KapTy O PYKOBOJICTBOM II€JIarora siBICHUH ¢
HCIOJIb30BaHUEM BTOPOTro 3akoHa HbroToHa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aarOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C TEAaroroM C HCIIOJIB30BAaHHEM BTOPOTrO 3akoHa HproTOHa WM mpaBmia
CITO’KEHHSI CHIL.

OmnpeneneHre COBMECTHO C MEJAroroM kECTKOCTH NPY>KUHBIL.

AHanu3 cUTyalwii ¢ OMOpO Ha TEXHOJOTHYECKYI0 KapTy TOJ PYKOBOACTBOM Ielarora, B KOTOPBIX
HaOJIroatoTCs ynpyrue aegopmaiim, 1 uX 00bICHEHUE ¢ HCIIOJIb30BaHUEeM 3aKkoHa ['yka.
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JIBIDKCHAN.
JlabopaTopHble paGoThI H ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIBKEHUSI OT CWJIBl  HOPMAaJBHOTO
JIaBJICHHMSI.
2. Onpenenenne  Kod(hduIMeHTa  TPeHUSA
CKOJIbXKCHHSL.

3. OnpeneneHne KECTKOCTH MPY KUHBL.

PemieHne THIOBBIX pacu€THBIX 3a7ad B 1—2 medCTBUSA C OMOPOW Ha ajJrOpUTM, MPEIBAPUTECIHLHO
pa3o0paHHBIN COBMECTHO € TIEIarOTOM C HCIIOJIb30BaHUEM 3aKkoHa ['yka.

HccnenoBanue npu moMoIy Me1arora 3aBUCUMOCTH CUITbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO
nasneHus. CoBMecTHOE 00CYXKIEHHE Pe3yIbTaTOB UCCIICIOBAHHUS.

OmnpeneneHne Noa KOHTPOJIEM II€Aarora ¢ ornopoi Ha KOHCHEKT KO (UIEHTa TPEHUS CKOJIbKEHUSI.
N3mepenue ¢ moOMOLIBIO IEAArora CUIIbl TPEHUS MOKOSL.

Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 meiicTBUA ¢ OMOpOW Ha alNTrOpUTM, MPEIBAPUTEITHHO
pa30o0paHHBIN COBMECTHO € TIEIArOTOM C MCIIOJIE30BaHUEM (POPMYIIBI I CHITBI TPEHUS CKOJIBKEHHS.
AHanu3 Mo cxeMe IocCle pacCyKICHUS IeJarora o JIBM)KEHHH Tel TOJBKO MOJA JEHCTBUEM CHIIBI
TSAKECTH — CBOOOJJHOTO HaJICHHUS.
OObsicHeHHE 110]] PYKOBOJICTBOM I1€/1arora He3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO Ma/IEHHsI OT MacChl
Tena.

OHCHKa COBMCCTHO C I€aaroromM BCJIWYHMHBI CUJIbI TATOTCHUA, ﬂeﬁCTByIOL[Ieﬁ MCXKIAY ABYMS TEJIaMU
(nmst pa3HBIX Macce).

AHanmu3 ¢ Omopoi Ha JWAAKTHICCKHNA MaTephall JABIKCHHS HEOCCHBIX TeN IMOJ ACUCTBHEM CHIIBI
TATOTEHHSA (C UCTIONB30BaHUEM JIOTIOTHUTEIBHBIX ICTOYHUKOB HH(POPMALIUN).

Pewmenne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AeWCTBUS C ONOPOM Ha alrOpUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C IIEJATOTOM C HCIIOJIE30BaHUEM 3aKOHA BCEMUPHOTO TATOTCHHS U (POPMYIIBI
JUIsL pacuéTra CHIIbI TSXKECTH.
Habmogerne u  obcyxneHne
MPHA YCKOPEHHOM JIBHKECHHH.
AHanu3 ¢ IOMOILBIO NIEAArora YCIOBUM BOSHUKHOBEHHSI HEBECOMOCTHU U MEPETPY3KH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUS C OMOPON Ha ajirOpUTM, MPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C IeIarOroM Ha ONpeJielieHHe Beca Tella B Pa3IMYHbIX YCIOBUSIX.

AHanmu3 ¢ Omopoil Ha TEXHOJOTHYECKYI0 KapTy IMOJ PYKOBOICTBOM IIefarora CHi, JeHCTBYIOIINX Ha
TeJI0, OKOSIIIeecs Ha OTope.

OmnpenesneHue ¢ MOMOIIIBIO TIearora HEeHTpa TSHKECTH Pa3IMYHBIX Tell.

C IIOMOIIbKO II€Aaarora OIIBITOB II0 HM3MCHCHHIO BE€Ca TCJia
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3aKkoHBI
COXpaHeHus
(10 v)

Nmnynec  Tema.  H3menenue  umnynwca.
Hunynve cunvl. 3aKOH COXpaHCHHS HMMITYIIBCA.
PeaktuBHOE aBmkenne (MC).

Mexannueckast pabora U MomIHOCTh. Pabora
CHII TSDKECTH, ynpyeocmu, mpeHus. Cea3v
oHepeuu u pabomul. lloTeHIMANBHAS YHEPTUSA
Tena, MOAHATOIO HAaJ[ MOBEPXHOCTBIO 3E€MIIH.
Tlomenyuanvnasn sHepeus cocamoti NPYHCUHDL.
Kunernyeckas SHEpTrHUsl. Teopema o
KuHemuueckou dHepeuu. 3aKOH COXpPaHEHUs
MEeXaHUYeCKOH FHEepruu.

JHemoncmpayuu
1. Tlepenaua ummynbca ImpU B3aUMOJAEHCTBUU

TeIL.

2. IlpeoOpazoBanus
B3aMMOJICHCTBUHU TEII.

3. CoxpaHeHHE WMITylIbCa TIPH HEYIPYTrOM
B3aUMOJCHCTBHN.

4. CoxpaHeHHE UMIyJNbca MpPH aOCOIIOTHO
YOpYTroM B3anMOJICHCTBHN.

5. HabmromeHue peakTHBHOTO IBIKCHUSL.

6. CoxpaHeHHE MEXaHHYECKOW DHEPTUH TPH
CBOOOIHOM MaJICHUH.

7. CoxpaHeHHE MEXaHWYECKOW IHEPTHUU MpHU
JIBIDKEHUH TeJa MO JeHCTBUEM TIPYKIHBL.
Jabopamopnvie pabomut u onvimel.

1. Omnpenenenue pabOTBI CHJIBI TPEHHUS IPH
paBHOMEPHOM  JBIKGHHHM  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenne padbOThI CHUIIBI YIIPYTOCTH TIPH
moagpéMe  Tpy3a  C  HCIOJNB30BaHUEM
HETIOABIDKHOTO U TIOIBIYKHOTO OJIOKOB.

3. Uzydenme 3aKoHA COXpaHEHUS YHEPTHU.

SHEPrUH pu

HaOmonenue u 00CyXIeHHE ¢ IOMOIIBIO MEarora OmbITOB, JIEMOHCTPUPYIOLINX MEPEaady UMITyIbCca
NP B3aUMOAEHCTBUHU TEJ, 3aKOH COXPAHEHHs HMMITYJlbca NPHU aOCOMIOTHO YIPYTOM M HEYIPYroM
B3aMMOJICHCTBHH TEIl.

HaOmonenne neMOHCTpanuy IE€Aarora CUTyaluii B OKPY)KaIOIIEH KM3HM C MCIOIB30BAHUEM 3aKOHA
COXpPaHEHHsI UMITYJIbCA.

Pacno3naBanne c omopoil Ha TEXHONOTMYECKYI0 KapTy IOJA PYKOBOACTBOM II€arora sIBICHUS
PEaKTHBHOTO IBIOKEHUS B npuposie u TexHnke (MC — Ouomnorus).

IIpuMeHeHHEe COBMECTHO C NENAroroM 3aKOHAa COXPaHEHHS MMIyJbca A pacdéra pe3yIbTaToB
B3aMMOJIeHicTBUA Tel (Ha MpUMepax HEYIpyroro B3aWMOJCHCTBUSA, YHOPYroro IEHTPAIbHOIO
B3aMMO-JIEMCTBUS IByX OJUHAKOBBIX T€J, OJHO U3 KOTOPBIX HEMO-BUKHO).

PemeHne THMOBBIX PAacdyETHBIX 3a4ad B 2—3 JEWCTBUS C ONOPOM Ha aJrOPUTM, MpeaBapUTEIHHO
pa300paHHBIil COBMECTHO C MEJAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMoOpoi Ha JTUAAKTHYECKUH MaTepHuan padOThl CHIIbI YIIPYTOCTH NPH MOABEME Ipy3a
C UCIIOJIb30BAHNEM HEMOBH)KHOTO U MOJBIKHOTO OJIOKOB.

H3MepeHne cOBMECTHO € IeJaroroM MOIIHOCTH.

W3mepenne ¢ HOMOIIBIO ITearora NOTeHIIHAIbHONW SHEPTUH YIIPYTO 1e(pOPMUPOBAHHOHN IIPYKHUHBI.
H3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIIMHE TOPMO3HOTO My TH.
HaOmonenne 3a SKCTIEpUMEHTAIbHBIM CPAaBHEHHEM H3MEHCHHUS IOTEHIMAIBHON M KHHETHYECKOH
SHEPruil Tena MpH ABMKEHHH M0 HAKIOHHOM MIOCKOCTH.

HaOmonenue 3a SKCHEpHMMEHTAIBHON MPOBEPKOM 3aKOHA COXPAHEHMS MEXaHWIECKOW SHEpIu Npu
CBOOO/IHOM Ia/ICHHH.

[IpuMeHeHHe Ha Ha4albHOM YPOBHE, C ONOPOM HAa JUIAKTUYECKUI MaTepHal 3aKOHa COXPaHEHUs
MEXaHMYECKOH 2HEPTUHU I pacuéra NOTCHIMAIBLHOM U KUHETUYECKOUW SHEPruil Tena.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha alNrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TM€aroroM C HMCIOJIb30BAHUEM 3aKOHA COXPAaHEHHS MeEXaHW4YeCKOW
SHEPTUH.
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Pa3nen 9. MexaHnveckue KoJie6aHus U BOJHBI (15 1)

MexaHuuyeckue
KoJedanus (7 4)

Konebatenpnoe  nBwkenue.  OCHOBHBIE
XapaKTEepUCTUKU KOJICOaHWH: TepHoJl, 4acToTa,
aMIUIATyAa. Mamemamuyeckuil u npYJICUHHBIL

maamuuky.  Ilpespawjenue  sHepeuu  npu
KonebamenbHOM OBUNCEHUU.
3aryxaromue KoneOaHUSA. BrwIHyXIeHHBIE
KoJsiebanus. Pe3oHaHc.
,ZIemoncmpauuu2
1. Habmronenne  konebaHMii  Teln  IOJ
JIECTBHEM  CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. Habmronenue xonebaHuil Tpy3a Ha HUTH U
Ha Ipy>KUHE.

3. Habnromenne BRIHYKICHHBIX KOJcOaHWNA U
pe3oHaHca.

Jlabopamopnuvie pabomol u onvimol.

1. Onpenenenue  wacToThl W Iepuoja
KoJieOaHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. OmpeneneHne  4acToThl W Iepuoja
KoJIeOaHUN NPYKUHHOTO MasTHUKA (MU
3JIEKTPOHHAS AEMOHCTPALINS).

3. UccnenoBaHne  3aBUCHMOCTH  IE€puoja
Koyie0aHW TOJBEIIEHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

4. ViccnenoBaHne  3aBUCHMOCTH  HEepHOAa
KoJieOaHUH NPYKHMHHOTO MAasiTHUKA OT

MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).
5. IIpoBepka HE3aBHCUMOCTH nepuozaa

KOJICOAHUH Tpy3a, MOABCIICHHOTO K HHTH,
OT Macchl rpy3a.
6. OnBITH, JEMOHCTPHUPYIOIINE 3aBUCHMOCTH

nepuoaa KoJIeOaHmA MPYXUHHOTO
MasiTHUKa OT MAacChl Ipy3a U XKECTKOCTHU
TPY>KUHEL.

7. UsmepeHue YCKOpPEHUs cBOOOIHOTO
najieHus (um 3JIEKTPOHHAS
JIEMOHCTpAITHSI).

Habmonenue xonebaHuil oA IEHCTBHEM CHII TSDKECTH U YIPYTOCTH M OOHapy)KEHHE IPpU MOMOIIH
Tesiarora NoJ00HBIX KoJjieOaHuil B OKpYIKaIOIIEM MUpE.

AHanu3 COBMECTHO C II€JaroroM KojeOaHWH Tpy3a Ha HUTH W Ha mnpyxuHe. OmpeneneHue 1o
ITOPUTMY YaCTOTHI KOJIEOAaHHH MAaTEMaTH4YE€CKOTO M PYKHMHHOT'O MasITHUKOB.

HaOmtonenue 1 00bsicHEHHE € TOMOIIBIO TIEAArora siBJIeHHs Pe30HaHca.

HccrenoBanme ¢ omopod Ha ajlrOpUTM, NpPEABAPUTEIHHO Pa30OpaHHBIH COBMECTHO C IIEIarorom,
3aBUCHMOCTH IIEPHO/Ia KOJIeOaH!H MTOIBEIIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH.

ITpoBepka c OImOpoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOACTBOM IMEJarora HE3aBUCHMOCTH
neprosa KoaebaHuil rpy3a, MOBEIIEHHOTO K JEHTE, OT Macchl Ipy3a.

Habmonenue u 00cyxeHre Mo pyKOBOACTBOM IeJlarora OIbITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh
nepuosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHHBL.

HpI/IMeHeHI/Ie C IOMOULIBIO I€Aarora MaTeMaTu4€CKoOro u rMpy>XKMHHOT0 MasgTHUKOB B Ka4€CTBE Moneneﬁ
JUIS OITMCAaHUS KOJIeOaHU B OKpY’KaloIeM MHpeE.

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBHS C ONOPOW HAa AJTOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C II€JaroroM, CBsI3aHHBIX C BBIYMCICHHEM WU OLIEHKOM 4acToThl (epuoja)
KoJieOaHui
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Mexannueckue
BOJIHBI. 3BYK
84)

MexaHnueckue BOJIHBI. CaoiicTBa
MeXaHUIECKUX BOJTH. Ilpodonvhule u
nonepeyHvie B0JHbL. [[IUHA 8ONHBI U CKOPOCHb
eé pacnpocmpanenus. Mexanuyeckue 601HbL 6
meépoom meine, cericmuyeckue 6oinvl (MC).

3ByK. [pomxocms 36yKa u €vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

,ZIemoncmpauuu2
1. PacnpocrpaHenue

MOTIEPEYHBIX BOJIH.
2. HabmoneHue 3aBUCUMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL.
3. AKycTHYECKHI pe30HaHC.

POAOJIbHBIX n

OOHapyKeHHE U aHAIN3 C TIOMOIIBIO NIE1arora BOJHOBBIX SBICHUH B OKPYKAIOIEM MHPE.
HaOmonenne COBMECTHO C TIE€AaroroM pacHpOCTPaHEHHs IMPOJOIBHBIX M IOIEPEYHbIX BOJH (Ha
MOJIeNN) U OOHAPYKEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOASHBIEC BOJIHBI).

Brruncienue B 1—2 neiicTBUSI ¢ ONOPOI Ha allTOPUTM, PEABAPUTEIHHO pa300paHHBIl COBMECTHO C
TIe/IaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEeHHsI 3BYKOBBIX BOJIH.

HaOmonenne 3a SKCIEpUMEHTANIBHBIM OINPEJEICHUEM TPAaHMI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KosieOaHui.

HaGmtoeHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE C HCIOJIb30BAaHUEM MY3bIKaJIbHBIX
HWHCTPYMEHTOB).

Habmonenne u 00BbsICHEHHE € TOMOIIBIO [IE1arora sIBICHNS aKyCTHIECKOTO Pe30-HaHca.

UreHne COBMECTHO € TEAAaroroM OPUIMHAIBHOTO TEKCTA, MOCBAIMIEHHOTO MCIOIb30BaHUIO 3BYKa (HIIH
yIbTpa3ByKa) B TEXHHKE (9XOJIOKAIWs, YIBTPa3ByK B MEIWIMHE W Jp.); BBHIIOJHCHHE 3aJaHUN
10 TEKCTY (CMBICTIOBOE YTCHUE)

Pa3gen 10. DnexkTpo

MArHUTHOE 10J1€ ¥ YJIeKTPOMATHUTHBIE BOJIHBI (8 )

DJIEeKTPOMATrHUT
Hoe ToJie

U 3J1eKTPOMArHu
THBIE BOJIHBI
(8w

DJeKTPOMarHUTHOE ToJIe.
DNeKTpOMarHuTHbIE BOJTHBI. Csoticmea
NEKMPOMASHUTNHBIX BOJIH. Llxana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue

INEKMPOMASHUMHBIX BOJIH OJisl COMOBOU CEA3U.
ONeKTpOMarHuTHast NIpUpOAA CBETA.
CkopocTb cBeTa. BoTHOBBIE CBONCTBA CBETA.
Zlemoncmpauuu2
1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BonHoBbIE CBOICTBA CBETA.
Jlabopamopnvie padbomul u onvimel.

1.M3ydeHne CBOMCTB  3JEKTPOMArHUTHBIX
BOJH C  TOMOIIBIO  MOOHMJIBHOTO
TenedoHa.

[MocTpoeHne MPOCTHIX pacCyKACHWH Ha OCHOBE ITOATOTOBJICHHBIX BEIPAXKCHUH, 00OCHOBBIBAIOIINX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

Habmronenune 3a SKCIepUMEHTANBHBIM U3yYCHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIEI0 MOOMIBHOTO TeTe(oHa).

AHanu3 ¢ NOMOILBIO NIEAArora pEHTT€HOBCKUX CHUMKOB UEJI0BEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C TMENaroroM TEKCTOB, OMHUCHIBAIOMIUX TPOSBICHUS DJIEKTPOMArHUTHOTO
U3IyYeHUs B IPUPO/IE: )KUBBIE OPTAHU3MBI, U3TYUEHHs] HEOSCHBIX Tel (CMBICIIOBOE UYTEHHUE).
Pacno3naBanue U aHaIu3 pa3aU4HbIX NPUMEHEHUHN 3JIEKTPOMATrHUTHBIX BOJH B TEXHUKE C OMOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOM Ha ajJrOpuTM, MpPEaBAPHUTEIHLHO
Ppa300paHHBIi COBMECTHO C IMEJaroroM ¢ UCIOJIb30BaHHEeM (hOPMYIT T CKOPOCTH DJICKTPOMATHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Pa3znen 11. CBeroBble siBiieHus (15 4)

3axoHbI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBas mozpenp cBera. McTOUHUKM CBeTa.
Ipsimonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwi. OTpaxkeHue cBera.
IInockoe 3epkano. 3akon ompaoicenus céema.
ITpenomienue cBera. 3aKOH MPETOMIICHUS
cBeta. [lonnoe 6Hympennee ompaoicenue ceema.
Hcnonvzoeanue nonnozo énympeHnne2o
ompaicenus 8 ONMUYECKUX C8EMOBOOAX.

,ZIemoncmpauuu2

1. [IpssmMonuHeHHOE pacpoCTpaHEHUE CBETA.

2. OTpaxeHHe CBETA.

3. [lomyyerne wn300pakeHWH B ILIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaax.

4. TIpenomiieHue cBera.

5. OnTu4eckuil CBETOBOS,.

Jlabopamopnvie padomul u onvimel.

1. UccnenoBanue 3aBHCUMOCTH yria
OTpaXEHHsT CBETOBOTO Jyda OT YyIJja
TaICHUS.

2. M3ydyeHne XapakTEpHCTHK H300pa’KeHUSI
IpeaMeTa B INIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCHMOCTH yria
NPEJIOMJIEHUsT CBETOBOTO Jyda OT yIJa
MaJICHNs HA TPAHULE «BO3IYX—CTEKIIO.

HabmroneHne OIBITOB, JEMOHCTPHUPYIOMIMX SBJICHHE MPSIMOJIMHEHHOTO paCIpOCTpPaHEHHS CBETa
(BO3HUKHOBEHHE TEHH W TIONYTEHH), M UX WHTEPHpETAlHs C WCIOIB30BAaHHUEM IIOHITHS CBETOBOTO
JIy4a.

OOBsicHEeHHE W MOJAETHPOBAHUE TIOCIIE PACCYXKICHUS C MEJaroroM Mo CXeMe COJTHEYHOTO M JYHHOTO
3aTMEHUI.

HccnenoBaHue ¢ 0nopoi Ha TEXHOJIOTMYECKYHO KapTy MOJ pyKOBOJCTBOM II€1arora 3aBUCUMOCTH yIJia
OTPa)KEHHUsI CBETOBOIO Jiy4a OT yTIJla aJeHUs.

W3ydenue ¢ mOMOIIBIO MeJarora CBOMCTB U300pakeHUs B ITIOCKOM 3epKaJie.

Habnronenne u OOBSICHEHHE COBMECTHO C IEJaroroM OMBITOB IO TIOJYYCHHIO H300paKCHUH B
BOTHYTOM M BBINYKJIOM 3epkanax. HaOmoneHrne U 00bICHEHHE MOCIE PACCYXKICHUS C MEJAaroroM Io
CXeMe OIBITOB IO MPEJIOMJICHUIO CBETa HA TPAHULIE PA3JIMYHBIX CPEJd, B TOM YHCIIE OINBITOB C MOJHBIM
BHYTPEHHUM OTPaKEHUEM.

UccnenoBanue mojx pyKOBOJACTBOM IIEAAarora 3aBUCHUMOCTH yria MpPEJOMIIEHUS OT yria HaJeHUs
CBETOBOI'O JIy4a Ha IPaHULE «BO31LyX—CTEKIION.

Pacno3znaBanne ¢ moMOLIbIO MEJarora SIBICHUI OTPa)KEHHsI U MPEIOMIIEHHs CBETa B MOBCEJHEBHOM
KI3HA. AHaIN3 1 00BSICHEHHE COBMECTHO C IEAarOroM SIBICHUS ONTHICCKOTO MHUPaKa.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUS C OMOPON Ha ajirOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C TIEIarOTOM C HCIIOJIL30BAaHUEM 3aKOHOB OTPaKCHHUS UM MPEIOMIICHHUS CBETa.

JInH3bl
U ONTHYECKHE
npu6opsl (6 4)

Jlunza. Xopn nyuedt B nuH3e. Onmuueckas

cucmema @omoannapama, Mukpockona u
meneckona (MC). [Inaz xax onmuyeckas
cucmema. bauzopykocms u danbHozopkocmes.
ﬂe/uoncmpamm2

1. Xon tyueit B coOuparomiei J1H3e.

2. Xox mydelt B paccenBaroleil JmH3e.

3. [lonyyeHne H300paKEHUH C HOMOIIBIO
JIMH3.

4. MpuHImn JIENCTBUSA
MHKPOCKOTIA U TEJIEeCKOTa.

5. Mopens riasa.

(oroarnmapara,

[Momy4yeHue moj KOHTPOJEM Menarora M300paKeHUH C MOMOILBI coOMparolieil u paccenBarolei
JIMH3.

OrmpezienieHue ¢ OMOPOil Ha aNrOpUTM pPa3pabOTAaHHOTO COBMECTHO C IeAaroroMm ()OKycHOro
pacCTOSHHS M OITUYECKON CHITBI COOMPAIOILECH JIMH3BI.

AHanM3 COBMECTHO C II€JaroroM YCTpOiicTBa M NpPWHIMIA JEUCTBHS HEKOTOPBIX ONTHYECKHX
mpubOopoB: poToamnmapara, MUKpockora, teieckona (MC — OHOIOTHSA, aCTPOHOMHUS).

AHanu3 ¢ oropoi Ha TEXHOJIOTUYECKYIO KapTy 0] PYKOBOJCTBOM IleJlarora siBJIeHUH OJIN30pYKOCTH U
JaJIbHO30PKOCTH, NpUHIKIA AeicTBUs 04koB (MC — Guosorus).
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JlabopamopHhule padbomul u onvimol.

1. [lonyyenne wu300paKEHUH C TOMOIIBIO
coOmnparomien JTNH3HI.

2. Onpenenenne (OKYCHOTO PpacCTOSIHHUA U
ONTHUYECKON CHJIBI COOHMparomeii JIMH3BI
(Wi IeKTPOHHAS IEMOHCTPAIIHS).

Pazyio:kenue
0eJjioro ceera
B cnektp (3 9)

Paznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
yeemos. /ucnepcus ceema.
,ZIemoncmpauuu2
1. Pa3nosxeHue 6€1I0ro cBeTa B CIICKTP.
2. [lony4yeHne Oemoro CBETa MPU CIOXKCHUU
CBETa Pa3HbIX I[BETOB.

Jlabopamopnwvie pabomol u onvimol.

1. OmBITEl 1O pa3loKEHUIO OENoro CBETa B
CIICKTD.

2. OTBITE IO BOCTIPUATHIO IIBETA MPEIMETOB
IpU WX HAOJNIOJCHUM 4Yepe3 I[BETOBBIC

GUIBTPHI.

HabnroieHue COBMECTHO C II€AaroroM I0 PasIokKeHHI0 OeJI0ro CBeTa B CIEKTD.

HabGmonenue n o0bsicHeHre Ha 6a30BOM YpOBHE T0/I PYKOBOJICTBOM IEJarora OIbITOB 110 MOJIY4YEHHIO
0eioro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[TpoBeneHue 1 0OBACHEHNE IO PYKOBOJACTBOM IIEarora ONbITOB 10 BOCIIPUATHIO [JBETa IPESIMETOB
TIpH UX HAOIIOIEHUH Yepe3 IIBETOBBIE (PIIIBTPHI (IIBETHBIE OUKH).

Pazgen 12. KBantoBbie siBiaenus (17 1)

Hcnyckanue

H NOIJIOIIeHuE
cBeTa aTOMOM
CR))

Onvimoel Pezepghopoa m nimanerapHasi MOJIENb
atroma. Mogens aroma bopa. HUcnyckanue u
noenowenue  ceema  amomom.  Keammul.
Jlunetiuamoie cnekmpeoi.

OOcyxieHre ¢ TOMOIIBI0 TMejarora Iedu ONbITOB Pesepdopaa Mo WCCIEAOBaHUIO aTOMOB,
BBIJIBIDKEHHE TUIIOTE3 O BO3MOXKHBIX pE3yJbTaTaX OMBITOB B 3aBUCHMOCTH OT MPEIIOIaraeéMoro
CTPOEHHUS aTOMOB, (OPMYIHNPOBAHHE BBIBOJOB U3 PE3yJIHTATOB OIBITOB.

Ob6cyxaeHne ¢ Oomopoil Ha TEXHOJIOTHYECKYI0 KapTy MOA PYKOBOACTBOM IIearora MpOTHUBOpeunii
TUTAHETapHOI MOJEH aTOMa M OCHOBAaHUH /I THIIOTe3bI bopa 0 cTanmoHapHBIX OpOUTax ANIEKTPOHOB.
Habmrogenne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JIMHEHYATBIX CIHEKTPOB M3ITYyYCHHS Pa3IMYHBIX
BenecTB. OOBsICHEHHE C OTTOPOM Ha TUIAKTUYECKUI MaTepHall JITHEHYaThIX CIIEKTPOB U3JTy4YeHUsI.

CrpoeHue
aTOMHOIO A1pa
(69)

PammoaktuBHOCTB. Anbgha-, bema- u eamma-
U3LYYEeHUs. CtpoeHre  aTOMHOTO  sfpa.
Hyxnonnas mooeno amomnoeo saopa. HUzomonul.
Paouoaxmusnvie npespaujenus. IHepuoo
noaypacnada amomHuix soep.

Hemoncmpayuu

1. CrexTphI U3ITyYeHUs U MOTJIOMICHHSL.

2. CrieKTpbl pa3IHYHBIX Ta30B.

OOcykieHne COBMECTHO C MEaroroM BO3MOXKHBIX THIIOTE3 O MOJIEIISIX CTPOSHHUS SIIpa.

OmnpenesneHne Mo CXeMe C UCIOb30BaHINEM METOANYECKOTO MaTephala 1ol PYKOBOACTBOM IeIarora
cocCTaBa AJACP MO 3aJaHHBIM MACCOBBIM M 3apsAA0BbBIM YHUCJIAM M 110 IOJIOXKCHHUIO B HepHO}IquCKOﬁ
cucreme 31eMeHToB (MC — xumus).

AHasM3 ¢ ONopoii Ha TEXHOJIOTMYECKYIO KapTy 0/ PYKOBOJCTBOM IIeJjarora M3MEHEeHHUs COCTaBa sipa
M €ro MOJIOKEHUs B MePHOAMYECKOH cucTeMe rnpu | -paanoaktuBHOCTH (MC — xumus).
HccnenoBanue ¢ MoMOLIBIO Mejarora TpekoB | |-9acTull o rotoBeIM (otorpadusim.

HaGmonenne 3a geMoHCTpanuei paboThl H3MEPEHUST paTuaIlMOHHOTO (POHA C MOMOIIBIO JO3UMETPA,
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3. CriekTp BOZOpoOIa.

4. HaGmonenue TpekoB B Kamepe Buibcona.

Jlabopamopnuvie pabomul u onvimol.

1. Habmiooenue cnaiowHvix u JuUHenyamvix
CHEKMPO8 U3LyUeHUsL.

2. UccnenoBanue TPEKOB: n3MepeHne
SHEePTrUH YaCTHUIBI [0 TOPMO3HOMY IyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAITHS).

OLIEHKA €r0 MHTEHCUBHOCTH.
AHanM3 COBMECTHO C TI€JaroroM OHOJIOTHYECKHX HM3MEHEHHH, MPOUCXOJSIIUX IO ACHCTBHEM
paanoakTuBHHIX m3mydeHnid (MC — 6uomorus).

Habmronenne neMoHCTpaiiu 00 HWCHOIb30BaHUE PAJAMOAKTHBHBIX M3mydeHHil B MeamnnHe (MC —
OmoJToTH).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpPaHEHHS
3apsiIOBOTO M MacCOBOTO YHCEIl. DHepeusi C8s3uU
amomnvix  sdep. Cea3p Maccvl U IHEPIUU.
Peakyuu cunmesa u denenus sdep. Ucmounuxu
anepeuu Coanya u 36¢30 (MC).

Snepnas SHEPreTHKa. Leticmeus
PAOUOAKMUBHLIX — UBAYYEHUU — HA — JICUBbIE
opeanusmel (MC).

Hemoncmpayuu

1. Pabora c4yéTynKa HOHU3UPYIOIIUX
U3IIyYECHUH.

2. Peructpaumsi  M3IMy4eHUS  IPUPOJHBIX

MUHEPAJIOB U IPOTYKTOB.
Jlabopamopnvie padbomul u onvimel.
1. Usmepenne panuoakTHBHOTO (oHa (Mian
JIEKTPOHHAS IEMOHCTPALIHSA).

Pemenne THMOBBIX pacdETHHIX 3afad B |—2 IeWcTBUS ¢ ONOPOH Ha alrOpHTM, MpeIBapUTEIBHO
pa3o0paHHBII COBMECTHO C TEIAaroroM C HCIOJb30BaHHEM 3aKOHOB COXpAaHEHHsS MAacCOBBIX M
3apsAN0OBBIX YHCEN Ha OIpeNeleHHe pe3yJIbTaTOB SIEPHBIX PpEeakIUif; aHaJlIu3 BO3MOXHOCTH HWIH
HEBO3MOXHOCTH SACPHOMN pEaKIIHH.

O1eHKa ¢ TOMOIIIBIO TeJlarora SHEPTHH CBSI3H S/IEp ¢ UCI0NIb30BaHUEeM (popMyIibl DiHIITEHHA.
OOcyxaeHne COBMECTHO C IE€AAroroM IEPCIEKTHB HCIOIb30BAaHMS YIPABIIEMOTrO TEPMOSICPHOTO
CHHTE3a.

OOcyxIeHne COBMECTHO C MEJaroroM MNPEeHMYIIECTB M 3KOJOTHMYECKUX MpOoOJieM, CBA3aHHBIX C
simepHoi sHepreTikor (MC — 3KoJ0THS).

IToBTO

PUTEILHO-0000a0IMil Moayab (9 u)

Cucremaruzauus
u 00001mEenne
MPEMETHOTO
COJIePIKaHHS

U OIIbITa
JIEATENBHOCTH,
puoOpe-TEHHOTO
TPY U3yYCHUU
BCETO Kypca
¢bm3ukn

O6oOmenne  comepkaHUs — KaXAOT0 U3
OCHOBHBIX pasnenos Kypca bu3uKH:
MEXaHW4eCKHE, TEIUIOBBIE, 3JIEKTPOMAarHUTHbIE,
KBaHTOBBIC SIBJICHUS.

HayuHblil MeTOA NO3HAHUA U €0 peanu3alys
B (PM3UYECKUX HCCIICTOBAHIIIX.

CBs13p (DM3UKH M COBPEMEHHBIX TEXHOJIOTHH B
obmact mepenaun WH(GOPMAIWH, IHEPTETHKE,
TpaHCIIOpTE

BrmonHeHHe ¢ TOMONIBEO  IMefarora  yUeOHBIX — 3aJaHUi, TpPEOYIOIHX  JEeMOHCTPAIUd
KOMIIETEHTHOCTEH,  XapaKTepU3YIOUIMX  €CTECTBEHHOHAyYHYI0  TPaMOTHOCTb:  NPUMEHEHHS
MTONMYYCHHBIX 3HAHWW JJIS1 HAyYHOTO OOBSICHEHUS (PU3MYCCKUX SBICHUN B OKpY)KAIOUICH MpPUPOAE
U TIOBCETHEBHOM JKU3HU, a TAKXKE BBIABICHUS (PH3MUYECKHX OCHOB Psa COBPEMEHHBIX TEXHOJIOTHH;
MIPUMEHEHHUSI OCBOCHHBIX JKCIIEPUMEHTAJIbHBIX YMEHHUHN NSl MccleAoBaHus (DU3MUECKHUX SBICHUU, B
TOM YHCJIE JIJIsl IPOBEPKHU TUIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW HAa aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIE COBMECTHO C TEIAaroroM, B TOM YHCJIE MPEIOIarafoniX MCIONb30BaHNe (PU3NIeCcKOi
MOJICIT! ¥ OCHOBAHHBIX Ha COJIEPIKaHUU Pa3InIHBIX Pa3/IeloB Kypca (pu3uky.
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