TIpuioskeHHe K a1anTHPOBaHHOH OCHOBHOH obpazoBaTeibHOM nporpavMme
OCHOBHOT'O 06111ero 06pa3oBaHus s 00yUAIOLIUXCA C 311P (Bapuanr 7.2)

MyHHuIHNATEHOE GIOUKeTHOE 0011e00pa3oBaTelbHoe yHPeKICHHE
«Cpensist 061eo6pasoparenbHas mkoma No 36»
CTapooCKOIBCKOr0 TOPOICKOr0 OKpYyra

YTBEPK/JIEHO:

* MIAPEKTOP MBOY «COLL 36»
%i H.B. Uascora
[TPUKA3 Ne
U2 Pag O ST
PABOYAS I[TPOITPAMMA
OCHOBHOI'O OBIIET'O OBPA3OBAHWA IS5
OBYUAIOIUXCA
C 3AJIEPXKKOM TICUXUYECKOI'O PASBUTHSL
(Bapuant 7.2.)
OU3UKA

Crapprit Ockon



OI'JIABJIEHUE

[TOACHUTEJIBHASN BATIMCKA ...t 3
COHEP)KAHUE YUYEBHOI'O [TIPEAMETA «@U3UKA» ....ccevviiiiiiiiiiici 8
T EKITACC et 8
G KITACKC .t 11
O KITACC .ttt 14

[TpumMepHbIe KOHTPOJILHO-U3MEPHUTEIBHBIC MaTepualkl .... Error! Bookmark not
defined.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A YUEBHOTI' O ITPE/IMETA

«DPU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA .............. 19
JIMUHOCTHBIC PEBYIIBTATBL. ... veuveesteeteesseessressseesseesseesseessnessseaseesseesseessnesnneeseenses 19
METATPEIMETHBIE PE3YIIBTATDL .....vveuveeteessressreasseesseesseessressseaseesseesseessnessseesseesnes 21
TIPEAMETHBIE PEBYIIBTATBL «....vveerereesreessresssneesseeassseessneessneessseesnesasnesessneesnneesneens 22

T KITACC .o e be e ne e 23
8 KITACC .ttt 26
O KITACC ..ottt 29
TEMATHUYECKOE ITNTAHUPOBAHUE ........c.cooiiiiiiieeee e 33



®denepanbHas pabouas mporpamma Mo yuyeOHoOMy mnpenmery «Dusnkay
(6a30BbIN ypoBeHBb) (mpeameTHas o0nacTh «EcTecTBEeHHO-HAy4HBIE MPEIMETHI»)
(mamee COOTBETCTBEHHO — MpOTpaMMa 1o Ghu3uKe, Pr3rka) BKIFOYAET MOSICHUTEIBHYIO
3aMHCKy, COIEpKaHUE OOYUYEHUS, INIAHUPYEMbIC Pe3YyJIbTAaThl OCBOCHUS MPOTPAMMBbI
1o pU3HKE, TEMATHIECKOE IJIAHUPOBAHHUE.

[TOACHUTEJIBHAA 3AIINCKA

denepanbHas padboyas mporpamMma no Gusuke sl O0y4aroHIMXCcs ¢ 3a1ePKKON
ncuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 001Ier0o 00pa3oBaHUS
MOJrOTOBJICHa Ha OcHOBe deaeparabHOrO0 TOCYAApCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHaapTa ocHoBHoro oduiero odpaszosanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (mamee — PI'OC OOO), denepanbHOi aganTUPOBAHHOU
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHus JjIsi 00YUYarOIINXCSI C
OrpaHUYECHHBIMU BO3MOXKHOCTAMHU 370poBbs (IIpuka3z Munnpocsemenus Poccun ot
24 nos6pst 2022 1. Ne 1025), @enepanbHoil paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBanusi Mo ydeOHOMy mpenmery «Duzuka» (0a30Bblii ypoBeHb), Konuenmu
npenogaBaHus yuyeOHoro mpeamera «®dusuka» B 00pa3oBaTENbHBIX OpPraHU3ALMIX
Poccuiickoit  ®epepanuyn, peanu3ylOIUX OCHOBHBIE  0011€00pa3oBaTelIbHbIE
nporpamMMmel, @DeznepanbHON  paboyeil MporpaMMbl  BOCIUTAHUS, C Y4YETOM
pacnpeiesIeHHBIX 10 KjlaccaM IpOBepsieMbIX TpeOOBaHUI K pe3ysibTaTaM OCBOCHMS
®denepalibHON aanTUPOBAHHON 0OPa30BATENBHONW MPOrpaMMbl OCHOBHOI'O OOILEro
00pa3oBaHuUs 711 00YUYAIOIIUXCS C 33JIEPIKKOU MICUXUYECKOTO PA3BUTHS.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pu3znka

VYuebubii  mnpeaMer «®Puszukay  ABIACTCS  CHCTEMOOOPA3yIOIMIMM  JUIS
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOJIbKY (PU3MUYECKHUE 3aKOHBI MHUPO3JIaHUS
ABJISIIOTCS  OCHOBOM COZAEp>KaHUA KypCOB XUMHUH, Ouoioruu, reorpadpuu U
acTpoHOMUHU. Du3MKa BOOPYX,aeT OOyYAlOLIUMXCS HAy4YHBIM METOJOM IO3HaHUS,
MO3BOJISIOLIMM MOJIy4YaTh OOBEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpeameT MakcMabHO HAMpaBlieH Ha (POPMUPOBAHUE UHTEPECA K MPUPOTHOMY
U COLUMAJBHOMY MHUpPY, COBEpPIICHCTBOBAHHWE IIO3HABATENILHOM JI€ATEIbHOCTH
oOyuatoumxcst ¢ 3I1P 3a cueT oBnageHUs] MBICTUTENbHBIMUA ONEPALUSIMHU CPABHEHUS,
000011eHMs], pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (POPMUPOBAHNE
BO3MOKHOCTEN COBMECTHOU JEATEIIBHOCTH.

Wzyuyenne ¢usuku crnocoOCTByeT pa3BuTui0 y oOyuatonmxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpa)KeHHUs, (PYHKIMOHAIBHONH T'PaMOTHOCTH, YMEHUs
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATh HH(OpMAILINIO, MPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYMMOCTh IpeaAMeTa 7Sl Pa3BUTHS )KU3HEHHON KOMIETEHIINU
00yJaronuxcst 3aKII0YAETCSl B YCBOEHUH OCHOBBI (PM3MUECKUX 3HAHUM, HEOOXOIMMBIX
JUISI TIOBCEJIHEBHOW »W3HM;, HABBIKOB 3J0POBOTO M O€30MACHOrO ISl YeNOoBEKa U
OKpY>Karolllen ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUHU HKOJIOTHUECKOMN KYJIbTYPHI.
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[Iporpamma oTpaxkaeT cojaepxanHue oOydeHus: npeamery «DPu3nka» ¢ y4yeTom
0coObIX 00pa3zoBaTeIbHbIX NOTpeOHOCTEN o0yyatonuxcs ¢ 3[1P. OBnaneHue naHHBIM
y4eOHBIM MPEAMETOM IMPEACTABISET ONPEACTICHHYIO TPYAHOCTh JJI O0YYaIOUINXCS C
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSMHU MBICIUTENBHON I€ATEIbHOCTH, NEPHUOIUUECKUMU
KOJeOaHUSIMU BHUMAHHS, MaJlbIM OOBEMOM MaMATH, HEJOCTaTOYHOCTBHIO OOIIETOo
3armaca 3HAHUM, MOHIKEHHBIM IMO3HABATEIBHBIM HMHTEPECOM M HU3KHUM YPOBHEM
pPEYEBOT0O Pa3BUTHSL.

s mpeononeHuss TPyAHOCTEH B M3ydeHMHM ydeOHoro mnpenmera «Duszumka»
HeoOxonuMa  ajganTamusi o0beMa M xapakTepa ydyeOHOro wmarepualia K
MO3HABATENLHBIM BO3MOXHOCTSIM JaHHOW KaTeropuu OOydYarolMXcs, Y4eT HX
OCOOEHHOCTEW pa3BUTHUS: UCIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBSI3€H, MOCTENIEHHOE YCIOKHEHHE N3YyYaeMOro MaTepHalia.

JlanHast mporpaMMa KOHKPETH3UPYET COACpKAaHHE MpPEIMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHUAMH O00Opa30BaTEIBHOTO CTAHIAPTa, PEKOMEHIYEMYIO
MOCIIEAOBATEIBLHOCTh M3YUEHHUSI pa3feloB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4e€OHOTO TMpOIecCa, BO3PACTHBIX U
MICUXO0JIOTUYECKUX 0COOeHHOCTEH oOyuaromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00I11E€TO
o0pa3oBaHMsl, ONpEAEIsieT MHUHUMAJIBHBIA HAa0Op OMNbBITOB, JEMOHCTPALIHM,
OpPOBOAMMBIX ~ YYHTEJIEeM B  Kjacce, JabopaTopHbIX paboT, BBIMOIHAEMBIX
00yYarOIIMMUCH.

Metoauueckoit ocHOBOW u3yueHUs: Kypca «®dusmka» Ha ypoBHE OCHOBHOI'O
o011ero o0Opa3oBaHMsI ABIISIETCS CUCTEMHO-AESITEIbHOCTHBIHI MOJIXO/,
o0ecreunBaloUi  JOCTUKEHUE JINYHOCTHBIX, METANpPEAMETHbIX U MPEAMETHBIX
o0pa30BaTeNbHBIX  PE3yJbTAaTOB MIOCPEICTBOM OpraHu3aluu aAKTUBHOMU
MO3HABATEJIbHON NIE€ATEIbHOCTH OOYyYalolUXCsl, YTO OUYEHb BAXKHO MpPHU OOy4YEHUU
nereit ¢ 3I1P, st KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATEIbHON aKTUBHOCTH.

Hean u 3axa4u n3y4enus yueOHoro npeamera « Dusuka»

Obwue yenu wu3zydyeHus yudeOHoro mnpeamera «Dusmkay mnpencTaBiIeHbl B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOH 11€/1bI0 00YyUYEHHS JeTel C 3aJEepPKKOM NMCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIpEIMETE SBIISIETCS: MOBBIINICHHE COLMAIBbHON ajanTaluu JAeTel uepes
npuMeHeHue QU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAMBAIOLIMX  OCHOBHYIO  0Opa3oBaTelbHYIO  MpOrpammy,
JOMHUHHPYIOILIEE 3HAYECHUE MTPUOOPETAIOT TaKUE yeau, Kak:

= npuoOpeTeHre nHTepeca u crpemieHus ooydarommxcs ¢ 3[1P k Hayunomy
M3YYEHUIO MPUPOJIbI, PA3BUTHE UX MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

. pa3BuTHE 0a30BBIX MPEACTABICHUI O HAy4YHOM METOJE TO3HAHUS U
(dbopMupOBaHUE UCCIIEA0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (opMUpOBaHHME HAyYHOTO MHPOBO33PEHMs, HA JOCTYIHOM ISt
oOyyatomuxcs ¢ 3I1P ypoBHe, kak pe3ynaprara U3y4eHHs] OCHOB CTPOEHHS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (DPM3UKHU;



. dbopMuUpoBaHUE MPEACTABICHUN O Poiu (U3UKU Ui PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.
JlocTrkeHHe 3TUX Liefield 00eCIeunBaeTCsl PEIIEHUEM CIEAYIOINX 3a0ay.

. npuoOpereHue 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHUHU BEILECTBA, O
MEXaHNYECKHUX, TEIJIOBBIX, NIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

. npUOOpETEHUE YMEHUI ONUCHIBATh U OOBICHATH (DU3HUECKHE SBICHUS C
MCIIOJIb30BaHUEM TOYYECHHBIX 3HAHUN U C OMOPOM Ha TIaH/CXeMY;

. OCBOCHHME METONOB pEIICHUSA NPOCTEHIINX pPAcdyE€THBIX 3a1ad C
UCIOJIb30BaHUEM (PU3MUECKUX MOJENIEN C OTIOPOM Ha allrOPUTM;

. pa3BUTHE YMEHUI HAOMIONaTh IPUPOIHBIE IBJICHUS U BBIIOIHSITH OIBITHI,

nabopaTopHbie pabOThl M SKCIIEPUMEHTAJIbHBIE HCCIENOBAHUSA C HUCIOJb30BAHHEM
U3MEPUTENBHBIX TPUOOPOB (1101 PYKOBOJICTBOM YUHUTENS);

. OCBOEHHE NPUEMOB padbOThl ¢ HH(pOpMaEl PU3NIECKOTO COJEPIKaHus,
BKJIIOYasi UH(HOPMAITHIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3NKH, aHAIIN3 U OIICHUBAHNE
uH(popmamuy;

- 3HAKOMCTBO cO  cdepamu  OpodecCHOHANbHOW  JIEATEeIbHOCTH,
CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSX (DU3HUECKON HAyKH.

Ocob0ennocTH 0TOOpa M aTaNTALNM Yy4eOHOT0 MaTepuaJa no Gpusmnke

OcHoBoil 00yuenust o0yuaromuxcsa ¢ 3[1P Ha npenMeTax ecTeCTBEHHOHAYYHOTO
[IUKIIA SIBIISIETCS PAa3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX OMNEpanuid (aHaims,
CUHTE3, CPAaBHEHHE, 0000LIEHUE) HA OCHOBE BBINOJHEHUS PA3BUBAIOIINX YIIPAKHEHUM,
dbopMupOoBaHHE TIPUEMOB YMCTBEHHOW paOOTHI: aHANW3 MCXOAHBIX JaHHBIX,
MJIaHUPOBAHKME MaTepuasa, OCyIECTBICHHE MOATATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKXe OCYIIECTBISAETCS JIUKBUAALMS TPOOETIOB B 3HAHUSAX, 3aKPEIUICHUE U3YYEHHOTO
MaTepuaia, 0TpaboTKa aJropuTMOB, TOBTOPEHHE MpoiaeHHoro. bosbinoe 3HaueHue
NpUIAETCS YMEHHUIO paccka3aTh O BBIIOJHEHHOM paboTe C MpaBUIbHBIM
yHnoTpeOJeHHEM COOTBETCTBYIOUIEH TEPMHHOJIOTMM M COOJIOACHUEM JIOTUYECKUX
cBs3ei B m3nmaraemMoMm matepuaie. s oOywarommxcs 3[IP Ha ypoBHE OCHOBHOIO
oOuiero o0pa3oBaHusl MO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHsI OTIEIbHBIX MCUXMUECKUX IPOLIECCOB (BOCHPUSATHS, BHUMAHMUS,
MaMsITH, MBIIIJICHNS), CHIDKEHHBI ypOBEHb MHTEJUIEKTYAIbHOTO Pa3BUTHS, HU3KHIA
YpOBEHb BBITIOJHEHUS yUeOHBIX 3aJaHMi, HU3Kas YCHEIIHOCTh oOydeHus. [loatomy
NpU U3yyeHUuu (Pu3uku TpeOyeTcs ILieJIeHANPaBICHHOE MHTEIUIEKTYaJbHOE PAa3BUTHE
obOyuatommuxcst ¢ 3IIP, orBedaroiee WX OCOOCHHOCTSAM M BO3MOXKHOCTSM. YUeT
ocobenHocteil oOyuwaronuxcst ¢ 3IIP Tpebyer, uyToOBI TNpU H3YYEHUU HOBOTO
Marepuana o0a3aTeIbHO MPOUCXOUI0 MHOTOKPATHOE €ro MOBTOPEHUE; PACILIMPEHHOE
pacCMOTpPEHHE TEM M BOIIPOCOB, PACKPBHIBAIOIINX CBA3b (PU3UKU C IKHU3HBIO;
aKTyaJln3alys NEePBUYHOTO KU3HEHHOTO OTbITa 00YYarOIINXCA.

VYcBoeHre MporpaMMHOro Matepuana 1o (u3uKe BbI3bIBAET OOJbIINE
3arpyaHeHus y oOydaromuxcst ¢ 3I1IP, mostomy Teopust usyuaercsi 0e3 BBIBOJOB
CIOXHBIX (popmyn. 3anaum, TpeOyrolIMe NPUMEHEHHUS CIIOXKHBIX MaTeMaTH4YEeCKHX
BBIUYUCIICHUH U (OpMyJI, B 0COOEHHOCTH TaKUX TE€M, KakK «MeXxaHn4ecKoe JBUKEHHEY,
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«ApxumenoBa cuiay, «MexaHudeckas DSHEPrus», «IJEKTPUUECKUE SBIICHHUS,
«INEKTPOMATrHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C TIOMOIIBIO YUUTEIS.

Oco0oe BHMMaHWE TIPU HM3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHU3alMH YKCIEPUMEHTA, a TAKXKE MPOBEICHUIO (MPEUMYIIIECTBEHHO Ha KaXKIOM
YpPOKE) KpPAaTKOBPEMEHHBIX JIEMOHCTpAmuii  (BO3MOXKHO C  HCIIOJIh30BAaHHUEM
AIIEKTPOHHON JIeMOHCTpamnuu). HekoTopele TeMbl 0053aT€IbHO JOJKHBI BKIIFOYAThH
OTIOpHBIE JIA0OpaTOpHBIE PAOOTHI, KOTOPHIC Pa3BUBAIOT YMEHHWE IOJIH30BATHCS
IPOCTEHIIMMHU TIPUOOpPaMH, aHAJU3UPOBATh IOJIyYEHHBIE JaHHbIE. B CBs3M C
OCOOCHHOCTSIMH  TIOBEJIEHUS W JeITeNbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, HEOPTaHM30BAHHOCTH) MPEAYCMOTPEH CTPOXKANIITUN KOHTPOJIb
3a COOJTIOJICHUEM TPaBHJI TEXHUKHU 0€30MMacHOCTH MPHU MPOBEACHUHN JTaOOPATOPHBIX U
PaKTUYECKUX PaboT.

bonboe BHuManue npu uzydeHuu pusuku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJIQJICHHEC MMHU TMPAKTHYESCKUMHM YMEHHSIMHU W HaBblkamu. [IpemycmarpuBaercs
YMEHBIIIEHHE 00BheMa TEOPETHUYCCKUX CBEICHWH, BKIIOUEHHE OTACIBHBIX TEM WIIH
IEJBIX Pa3feNoB B MaTepHayibl JUII  O030pHOTO, O3HAKOMHUTEIBHOTO WM
(dakynpTaTUBHOTO M3y4deHMs. [IpeamaraeTcs yMeHbIIeHHEe 00beMa MaTeMaTHIECKHIX
BBIYHMCIICHHUH 32 CUET YBEIMYCHHS KAYSCTBEHHOTO OIMCAHMS SBJICHUHN U TIPOIIECCOB

JlocTaTogyHOE KOJMYECTBO BPEMEHH OTBOJIUTCS HA PACCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIONINX CBS3b (PU3UKU C JKU3HBIO, C TEMHU SIBJICHUSIMH,
HaOJII0ICHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHHKAM M3 UX )KM3HEHHOTO OTIBITA.

MakcuManbHO  HCIOJB3YIOTCS ~ MEXIPEIMETHBIE  CBS3M C  TaKUMHU
TUCHUIUIMHAMU, Kak reorpadus, Xxumus, Ouojorus, T.K. oOyuarommecs ¢ 3IIP
0COOCHHO HYXXIAIOTCS B MPETNOJIHECEHUH OJHOTO M TOTO K€ Y4eOHOTro Marepualia B
Pa3IMYHBIX AaCMEKTaX, B €ro BapbUPOBAaHHH, B HEOJHOKPATHOM IIOBTOPCHUU U
3aKpEIUIEHUH  TIOJYYEHHBIX 3HAHUW W MPAKTHUYECKUX yMeHUH. llo3Bomss
paccMaTpuBaTh OJWH W TOT JK€ Y4YEOHBIH MaTepuall ¢ pPa3HBIX TOYCK 3PCHHS,
MEXITPEIMETHBIC CBS3U CIIOCOOCTBYIOT €T0 JIYUIIIEMY OCMBICIICHHIO, 00JIee TTPOYHOMY
3aKPETUICHHUIO TIOJYYCHHBIX 3HAHUN U IPAKTUICCKUX YMCHHM.

IlpumepHble BuabI JeATedbHOCTH oOy4dawomuxcs ¢ 3IIP, oOyciioBieHHBbIE
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTpPeOHOCTAMH W olOecneyuBalouUIue
OCMBICJICHHOE OCBOCHHE CO/IepPsKAHUM 00pa3oBaHus 1O npeaMery «Du3uka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAS JIEKCHUKA TI0 Kypcy (pU3UKH
cootBeTcTBYeT ®OIT OOO.

Conepxanue BUAOB AesTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax ¢usmku
ompeenseTcss X 0coObIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [ToMHUMO TTUPOKO
ucnoap3yemMbix B @OIT OO0 o6mmx ajisg Bcex o0ydarommxcsi BUOB JI€ITEIIbHOCTH
CIeAYyeT YCWINTh BUJBI ICSITEIBHOCTH, CrielIMUYHbIE I TaHHOW KaTerOpuu JIeTeH,
o0ecrieunBaroIIMe OCMBICIEGHHOE OCBOEHHE COJICpKaHUs 00pa30BaHUs MO MPEIMETY:
YCUJIEHUE TPEAMETHO-TIPAKTUUECKON JIeITeIbHOCTH C aKTUBHU3AIlMed CEHCOPHBIX
CHUCTEM; OCBOCHHME MaTepuaja C OMOPOM Ha aJIrOpPUTM; IOLIATOBOCThY» B U3YyUYECHUU
MaTtepuaa; UCIOIb30BaHNUE JOTIOTHUTEIIPHON BU3YaAIIbHOM OMOPHI (CXEMBI, A0JIOHBI,
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ONOpPHBIE TaOJIMIBI); PEUYEBOM OTUET O MpoLEcce M Pe3yJbTaTe MAESITEIbHOCTH;
BBIIIOJIHEHHE CIIELHUAJBHBIX 3aJaHUi, 00€CHeunBarOUIMX KOPPEKLUHUIO PpEeryJisiiun
y4eOHO-TI03HABATEIBHOM IE€ATEIbBHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTATA.

Jns obyuarormxcsi ¢ 3[IP cymiecTBeHHBIM SBISIIOTCS TpUEMbl pabOTHI ¢
JEKCHYECKUM MaTepuanoM mo mpeamery. [IpoBomutcs crneumanpHas paboTa IO
BBEJICHUIO B aKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOIHH.
N3y4yaembie TepMUHBI BBOASTCS Ha MOJIMCEHCOPHON OCHOBE, 00s3aTeNbHA BU3yalIbHAS
HNOJJEPAKKA, AITOPUTMBI paOOTHI C OIIPENEICHUEM, OIOPHBIE CXEMBI ISl aKTyalIu3aluu
TEPMHUHOJIOTHH.

B cBs131 ¢ 0coObIMu 00pazoBaTenbHBIMU OTPEOHOCTAMHU OOyUaromuxcs ¢ 3I1P,
[pY MJIAHUPOBAHUU pabOThl YUEHHKA HA YPOKE CIIEYET PUACPHKUBATHCS CIAEAYIOLINX
MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
MOJIb30BAThCS MJIAHOM, COCTABJICHHBIM IIPU MOJATOTOBKE JOMAIIIHETO 3aJaHusl; 1aBaTh
0O0JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKU; pa3pelliaTh JAeJIaTh MPeIBAPUTEIbHBIC
3aMKCH, MOIb30BATHCA HATSAHBIMUA TOCOOUSIMH.

2. I1lo BO3MOKHOCTHM 3a/aBaTh OOYYarOIIMMCS HABOASIIME W YTOUHSIOIIUE
BOITPOCHI, KOTOPBIE IOMOT'YT UM MOCJIEIOBATEIBHO U3JI0XKUTh MaTEpHAIL.

3. CucremMaTHyecKu MPOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOEIIOB B MPOUIEAIIEM MaTepurale.

4. B npouiecce U3yyeHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpaliaercs
Ha HauboJee CI0KHBIE pa3zelibl u3ydyaeMoil TeMbl. Heo6xonnmo ydaie oopamaThbes K
HUM C BOIPOCaMH, BBISICHSIOIIMMH IOHUMaHKEe y4eOHOT0 MaTepHalia, CTUMYJINPOBATh
BOITPOCHI IIPH 3aTPYAHEHUSAX B YCBOEHUH HOBOTO MaTepHaIa.

Mecto yueOHOro npeamera « ®usuka» B y4eOHOM IVIaHe

B cootBercTBUM ¢ DenepaiibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOTO 00111ero 00pa3oBanus yueOHbIN ipeaMeT «Du3nkay BXOIUT B
MpeAMETHYI0 00acTh «ECTeCTBEHHBIE HAyKW» U SBISIETCS 00S3aTENbHBIM ISt
u3yuenusi. Conepkanue ydeOHOro mnpeamera «®Pusnkay, MOPEICTABICHHOE B
denepanpHOl paboueit mporpamme, coorBerctByer GPI'OC OO0, denepanbHOi
oOpa3oBaTeIbHOM MpPOrpaMMe OCHOBHOTO 001mero ooOpazoBanus, DenepanbHOM
aJanTUPOBAHHOW 00pa30BaTEIbHON MTPOrpaMMeE OCHOBHOTO OOIIEero 00pa3oBaHus JJIs
oOydaromuxcst € 3aJepKKOM mcuxudeckoro pasputus. OOmee dYHUCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus (u3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
kiacce — 102 yaca (3 yaca B HefIeINi0).



COHEP)KAHUE YUYEBHOI'O ITIPEJMETA «®U3UKA»

7 KJIACC

Pasznen 1. ®usuka 4 €€ posib B IO3HAHUM OKPY’KaIOLIEro Mupa

dusuka — HayKa o npupoze. Ssnenus npupoas (MCL). Ousnueckue sBaeHus:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenUUMHBL. M3MmepeHue Quandeckux BenUUuH. Duauueckue
npubopwi®. Ilozpewnocms usmepenuii. MexyHapoaHAs CHCTEMA €IMHHIL,

Kak ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3y4aroT pupony. Ecmecmeento-
HAYYHBIL  MemoO NO3HAHUA: Habn00eHue, NOCMAHOBKA HAYYHO20 80Npocd,
8bIOGUIICEHUE — 2UNOome3, OIKCNepuMeHm Nno npogepke 2unomes, o0ObvIACHeHUe
Habnooaemozo saenenus. Onucanue GuuiecKux sA6NeHUl ¢ NOMOUbI0 MOOeel.

[TpenmMet 1 MeTOABI PUBUKHU.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIJIOBbIE, >JIEKTPUUECKHE, MATrHUTHBIE, CBETOBHIE
SBIICHUAL.

2.  ®usuyeckue NpUOOPHI U MPOIEAYPa MPAMBIX H3MEPEHUI aHATIOTOBBIM U

U (pPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimul

1.Onpenenenrie 1eHbl JEJIEHUS H3MEPUTEIBHOTO MpuOopa (MCHOJIB3YA
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).

2. 3mepenue paccTosTHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOTO Tea

4. Onpeoenenue pazmepos Maivix mei.

5. Usmepenne TtemmepaTypbl TpHU TMOMOIIM >KUJKOCTHOTO TEpMOMETpa H
JaTYNKaA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke eunomesvl. OAIbLHOCMb NOAEMA
wapuka, nyweHHo20 20pu30HmMaibHo, mem Ooabule, 4em Ooabule 8blICOMA NYCKd.

Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BeLIECTBA

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJBl, ux pasmepvl. Onvimol,
0oKaszvlgaroujue OUCKpemnoe cmpoeHue 6euecmad.

JIBrxenue wdactuil BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YacTUIl C
TemnepaTypoil. bpoyHoBckoe naBwxeHue, mudpdysus. Bzaumooericmeue uacmuy
gewecmea: NPUMAdICeHUe U OMmaiKueaHue.

ArperaTHble COCTOSIHUSI BELIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObIX
(kpucmaniuueckux) men. Bzaumocesasv meocoy ceoucmeamu 6ewecme 8 pasHbiX

1 MC — aneMeHTHI coieprkanys, BKIFOUAIOIINE MEXIIPEJMETHBIE CBA3H, KOTOPBIE MOJAPOOHEE PACKDPBITHI B
TEMaTHYECKOM IUITAHUPOBaHHH.

2 351ech n anee KypcuBOM 0603HAUEHBI TEMBI, M3yYEHHE KOTOPBIX IPOBOJIMTCSA B 03HAKOMMTELHOM IUiaHe. [lemaror
CaMOCTOSTENLHO OIpe/ielsieT 00beM N3y4aeMoro MaTepHana.

3 Bce Jlemonctpanuu u JlaGopartopHbie paboThl, NPEICTABIEHHBIE B COJIEPKAHUH, JIOMYCKAETCS (MOYKHO) POBOJIUTH,
UCTIONB3Ysl MH(POPMAIOHHBIE M AJIEKTPOHHbIE TEXHOJIOrHH (1 poBbIe 00pa3oBaTebHBIE PECYPCHI).
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a2pecamHublX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpecamHuix COCMOSIHUL 800bL.

HMemoncmpayuu®

1. HaGnronenne 6poyHOBCKOTO ABM)KCHUA.

2. Habmronenue muddysun.

3. HabarooeHnue ssnenutl, 00bACHAIOWUXC NPUMSIICEHUEM UTU OMMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnvie pabomul u onvimol

1. Oyenxa oOuamempa amoma MmemooomM psd08 (C UCHOTL30BAHUEM
gdomoepaghuii).

2. OnbIThl IO HAOTIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYXKEHHUIO NEUCTBUSI CHJI MOJIEKYJIIPHOTO MPUTKEHUS
(2/1eKMpPOHHAA 0EMOHCMPAUUSL).

Pa3nean 3. /IBu:keHUue U B3aUMOAEHCTBHE TeJl

Mexanudeckoe IBIWKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUKCHUE.
Ckopoctb. CpedHsas ckopocmsb npu HepagHoMepHoM OsudiceHuu. Pacduér mytu u
BPEMCHU JIBHKEHUS.

SIBnenune wuHepuuu. 3akoH unepyuu. Bzaumooeilicmeue men Kaxk npuyuHa
uUsMeHenuss ckopocmu O0sudcenuss mena. Macca kak Mmepa umepmHocmu mend.
[TnotHOCTH BemecTBa. C653b NIOMHOCIU C KOJUYECMBOM MOAEKV 8 eOUHUYE 00bEMA
gewecmaa.

Cuna kak XapakTepucTHKa B3aumojaeuctBusi ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwro ounamomempa. SIBIEHUE TATOTCHUS U CHUJIA
Tsokectd. Cuna msasxcecmu Ha opyeux niaawemax (MC). Bec tenma. HeBecoMocTs.
Ciio)xeHue cuJjl, HampaBJICHHBIX MO OAHOM mpsMou. PaBHogelcTByromas cui. Cuna
mpenus. Tpenue ckonvocenus u mpenue noxkos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®

1. Habmronenne MeEXaHHUECKOT0 ABMKEHUS TEA.

2. N3mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.

3. HabGnronenue sBaeHUs HHEPITUH.

4, HaOntonenune naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.

5. CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.

6. Ciio)xeHue CuJl, HapaBJICHHBIX 1O OJTHOW MPSIMOM.

Jlabopamopnsie pabomul u onvimol

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JABMKEHUS (IIaprKa B )KUIKOCTH,
MOJIEIH JICKTPUICCKOTO0 aBTOMOOWIIS U T. 11.) (21eKMPOHHAA 0EMOHCMPAYUUSL).

2. Ompenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IIapHKa I10
HAKJIOHHOM MJIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

% 3j1ech n aree NPUBOANTCS PACUIMPEHHBIN MIEPEYEHD JAG0OPATOPHBIX PabOT U ONBITOB, U3 KOTOPOTO yUUTEINb JIENAET
BBIOOp MO CBOEMY YCMOTPEHHIO.



4, OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsOKeHUS (nedopMariyim)
MIPY>KAHBI OT TMIPUIOKEHHOW CHITBI.

5. OMNBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT
Beca Tella U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjieHue TBEPABIX TeJl, (KUAKOCTEH U ra30B

HaBnenue. Cnocobvi ymenvulenus u yseiuverus oaeienus. /lasnenue easa.
3asucumocms Oasnenus 2aza om ob6wvéma, memnepamypul. llepedaua oasnerus
meépovimu menamu, dcuokocmamu u eazamu. 3axon Illackans. Ilnesemamuueckue
Mawunbl. 3aBUCUMOCTD JIABJICHUS XKUAKOCTH OT riyouHsl. Coobwarouuecst cocyoul.
T'uopasnuueckue mexanuzmol.

Atmochepa 3emnu u atMocepHoe npamieHue. [lpuuunvl cyuecmeo8auus
6030ywHol  obonouku 3emau. Onvim Toppuuennu. Hszmepenue ammocgheproco
oasnenus. 3a8uUcUMoOCmb ammochepro2o 0asieHus Om 8blCOmMbl HAO YPOBHEM MOPAL.
IIpubopwl Ons uzmepenus ammocpeprnozo oasnietus.

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

Jemoncmpayuu
3aBUCUMOCTh JABJICHUS raza OT TeMIEPaTyphI.

[lepenaua qaBneHuUst >KUIKOCTHIO U Ta30M.

Coobmraromuecs: COCy/Ibl.

['mnpaBnuueckui npecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JABIICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIJIBI OT 00BEMa TMOTPYKEHHON YacTH
TeNa U INIOTHOCTH YKHUJIKOCTH.

7. PaBeHCTBO BRITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus Tel: TUIaBaHUE WJIU MOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOIICHHUS ITNIOTHOCTEH TeJIa M KUIKOCTH.

Jlabopamopnwie pabomul u onvimul

SohkowdE

1. UccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00BhEMA MOTPYKEHHOM
B JKUJIKOCTh YaCTH TeJia.

2. OnpeneneHue BBITAIKMBAIOMIEH CHUJIbI, JCUCTBYIOIIEW Ha TeJO,
MOTPY>KEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIECH CHIIBI, JIEUCTBYIOLIECH Ha
TEJIO B KHUIKOCTU, OT MACChI Tea.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JICUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa OTPYKEHHOHN B )KUJKOCTh YaCTH Tea
Y OT IUIOTHOCTH KUIKOCTH.

S. KoncrpyupoBanue  apeomerpa WM KOHCTPYMPOBAHUE  JIOAKHU
U ONPENECIICHUE €€ TPY30MO0AbEMHOCTH.

Pazgea S. PaGora u MOIIHOCTB. JHeprus
Mexanuueckasi pabota. MOIITHOCTS.
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[IpocTbie MeXaHWU3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [lpasuno
paenogecus pviuaza. llpumenenue npasuia pagnogecusi pviuaza K OJ0KY. «3010moe
npasunoy mexanuxu. KIIJ mpocteix MexaHu3MoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. Kunemuueckas u nNOmMeHYUAnbHAsi  IHEPIUSL.
Ilpespawenue 00no2o 6uda mexanuueckou sHepeuu 6 Opy2ol. 3aKOH COXPaHEHUS
SHEPIrUU B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomut u onsimor*

1. Omnpenenenre pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU30HTAIILHON MOBEPXHOCTH.

2. HccenenoBanue ycaoBUI paBHOBECHS pblyara.

3. N3mepenue KIIA HaKJIOHHOU IJIOCKOCTH (31eKkmpoHnHan
demoncmpayusi).

4. N3ydenune 3aKkoHa COXpPAaHEHHsS] MEXAHUYECKOW DHEPrUU (2/1eKMpOHHAA
demoHcmpayusi).

8 KVIACC

Pa3znen 6. TemioBble siBjIeHMSE

OcHo8Hble  NON0JICEHUS.  MOJIEKYIAPHO-KUHEMUYECKOU meopuu  CmpoeHus.
sewecmea. Macca u pazmepvl amomos u monexys. Onvimovl, nOOmMeepIcoaroujue
OCHOBHbLE NONONHCEHUS MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mogenun TBEPAOro, JKHUAKOTO W Ta3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsicHeHue c8olUcma 2a308, HUOKOCmel U
MEEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKoUu meopuu.
CmauuBaHue u kanuuiapHle aeienus. 1enniogoe pacuupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl cO CKOPOCHbIO MENIO0B8020 OBUICEHUS
yacmuy.

Buytpennsis  sHeprusi. Cnocobbl  uzmeHenuss  GHYMpEHHel  SHepeuu:
menionepeoava u cogepuierue pabomoi. Buovl menionepeoauu. menionposooHoCmb,
KOHBeKYUsl, U3Ty4eHue.

KonmndectBo Temnotel. Yoenvnas mennoémkocmov sewecmsa. Tennooomen u
menjiooe pasHosgecue. Ypasuerue menyiogo2o baiauca.

Inasnenue u omeepoesanue KpUCMALIULECKUX 8euecms. YOenbHas menioma
naaenenus. Ilapoobpazosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvuasn
menjoma  napoooOpazo8anus.  3a8UCUMOCMb  mMeMnepamypvl — KUneHus  om
ammocgeprozo oasnernus. Braxcnocms 6030yxa.

DHeprus TOIIUBA. YoenbHas menioma c2opanus.

Ipunyunor pabomwvr mennosvix oOsucameneu. KIIJ[ mennosoco oOsucamens.
Tennosvie osucamenu u 3awuma okpyxcaroueis cpeovt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 mennogvix npoyeccax (MC).

Hemoncmpayuu
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1. Habnronenue 6poyHOBCKOTO ABUKEHUS.

2. Hab6nronenue nuddysun.

3. Hab6nronenue siBneHuii cMaunBaHUs U KaMWJUISIPHBIX SBJICHUH.

4, HabGnronenue TemioBoro pacmmpeHus Tel.

5. N3menenue naBieHus ra3za Mpyu U3MEHEHUH 00bEMa M HarpeBaHWH WA
OXJIAXKJICHHUU.

6. [IpaBuna n3aMepeHus TeMIepaTyphbl.

7. Bubl Terutonepeaayu.

8. OxJTaKaeHue IPH COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBepIIcHUH paOOThl BHSITHUMHU CHJIaMHU.

10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroaeHue mMoCTOSHCTBA TEMITEpaTyPhl MPH TIJIaBJICHUH.
13. Mogenu TemIoBbIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol

1. OnpITel IO OOHAPYKEHUIO EUCTBHS CHJI MOJIEKYJSIPHOTO MPUTSKEHUS
(2/1eKMmpPOHHAA 0eMOHCMPAYUUSL).

2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

3. OnpITel O HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4. Onpenenenve AaBieHUs BO3yXa B OajUIOHE IIIIPULIA.

S. OneITHI, JEMOHCTPUPYIOLIME 3aBHCUMOCTH JIABJICHHS BO3QyXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUSI.

6. IIposepka cunome3svl TUHEUHOU 3A6UCUMOCMU ONUHbL CMOJIOUKA
HCUOKOCIU 8 MEPMOMEMPUYECKOU mpPYOKe Om meMnepamypul.

7. HaGntonenne u3MeHeHUs: BHYTPEHHEH SHepruum Tena B pe3yJsbTare
TEIJIonepeayl 1 padoThl BHEITHUX CHUJI.

8. HccnenoBanue gBIEHHS TEMJIOOOMEHA MPU CMEUIMBAHUU XOJIOJHON U

ropsiueu BOJBI.

9. Onpeoenenue konruuecmea menyiomol, NOJYYEHHO20 000U NPU MENI000OMeHe
C Ha2pemuIM MeMmailIudecKum YUruHOpOM.

10. HccnemnoBanwme mporiecca UCTIapCHHS.

11. OmnpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

12.  Onpeoenenue yoenbHot meniomol NiAGLeHUs 1b0d.

Pazgea 7. JaekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

Onexmpuzayus men. [[Ba pola 3IEKTPUYECKUX 3apsnoB. B3aumopeiicTBue
3apsHKEHHBIX TEJL.

Onextpudeckoe mnone. [lpunyun cynepnosuyuu d271eKmpudeckux noaeu (Ha
Ka4ecmeeHHOM YPOBHe).

Hocumenu snexmpuueckux 3apsaoos. ONeMeHmapHslii 21eKmpudeckuti 3apso.
Cmpoenue amoma. [IpoBOJTHUKH U ANDIIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsna.

12



DIIEKTPUYECKUN TOK. Ycnosus cywecmeoganusi 21eKmMpuyeckoco mokda.
HNcTouyHMKM TIOCTOSIHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpuiecKull mox 8 HCUOKOCHSX U 2a3aXx.

PaGota W MOIIHOCTH DJIEKTPUUECKOTO TOKa. 3akon Jicoyra—/lenya.
Dnekmpuueckue yenu u nompeoumenu INeKMPUUECKOU IHepauu & Ovimy.
Onextpuyeckas nenb. Cuna Toka. DieKkrpuyeckoe HampsbkeHue. ConpoTHBIICHHE
MPOBOAHUKA. YOoenvHoe conpomuesnenue seujecmsea. 3akoH OMa 1Jis ydacTKa IIeMu.
[TocnenoBaTrenbHOE W MApPAJUIENIBHOE COEAMHEHUE MPOBOAHUKOB. Kopomkoe
3aMblKaHue.

[TocTosiHHBIE MarHUTHI. B3auMOAEHCTBUE OCTOSIHHBIX MATHUTOB. Mazcnumuoe
nozne. Maznumnoe none 3emau u e2o sHauenue 015 HcuzHu Ha 3emie. Onvim Ipcmeda.
Maenummnoe none snekmpuuecko2o moka. llpumenenue 21eKmpomazHumo8s 8 mexHuxe.
eiicmeue macHumHO20 NONA HA NPOBOOHUK C MOKOM. JleKmpoosucamens
nocmosanHo2o mokxa. Hcnonvzoeanue snexmpoosucamenei 6 MEXHUYEeCKUx ycm-
poucmeax u Ha mpamcnopme.

Onvimwr @apaodes. AHenenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobvl noryueHus 21eKmpudecko dHepauu. INEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu
DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3aPSIIOB M B3AMMOJICVCTBUE 3aPSAKEHHBIX TEII.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DIIEKTpPOCTATUYECKAS] HHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpOBOHUKY U JUBTIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

HcTouHnKM MOCTOSIHHOTO TOKA.

JIeriCTBUS DIEKTPUYECKOTO TOKA.

0. DACKTPUYECKUI TOK B KUIAKOCTH.

11. T 'a3oBwIii pa3ps.

12. H3mepeHHe CHUITBI TOKA aMIIEPMETPOM.

13. H3mepeHwne dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14. PeocTaT u MarasuH CONPOTUBIICHU.

15. BsaumoneicTBHE NOCTOIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTU pa3/IeJICHUS TIOJFOCOB MAarHUTA.

17. MoaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHOE noJie TOKa. DIEKTPOMAarHur.

20.  [le#icTBHE€ MarHUTHOTO TOJISI HA TPOBOJTHUK C TOKOM.

21. DnexkTpoaBUraTesb MOCTOSTHHOTO TOKA.

22. HWccnenoBaHue sIBICHUS SJIEKTPOMAarHUTHOW UHIYKITUH.

23.  Omnbrter dapanes.

24. 3aBUCUMOCTH HAaIlPaBJICHUS HHJAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

HOooo~NoORWNE
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25.  DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomut u onvimul

1. OneITel MO HAONIOACHUIO SJIEKTpU3AlMU TEJl HHIAYKIHEHW W Ipu
COTIPUKOCHOBEHUH.

2.  HccnenoBanue MEHCTBUS JIIEKTPUYECKOTO TMOJSI HA MPOBOJHUKU U
TUDIIEKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4.  VI3aMepeHue u peryJupoBaHUE CUIIbI TOKA.

5. HM3mMmepenue u peryiupoBaHUE HANPSKEHUS.

6.  Uccneoosanue 3asucumocmu cuivl moka, uoywe2o yepes pe3ucmop, om
CONPOMUBNEHUSL PE3UCMOPA U HANPANCEHUSL HA PE3UCMOpe.

7. Onvimeol, 0eMoHCmpupyrowue  3a8UCUMOCMb  IJIeKMPUYECKO20
CONpPOMUBIEHUsL NPOBOOHUKA OM €20 ONUHbL, NIoWadu HNONEPeyHo20 CcedeHus: U
mamepuana.

8.  Ilposepxa npasuna crodiceHus HAnNpaAXcenull npu nocied08amenbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.

9.  Ilposepxa npasuna 0ns cuibl MoOKa NpU NAPANLIETLHOM COEOUHEHUU
Pe3UuUcmopos.

10. Ompepenenue pabOTHI AIACKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHue MOIIHOCTA JJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HANPSDKEHUS Ha HEH.

13.  Onpeoenenue KII/[ nacpesamens.

14.  WccnempoBaHre MarHUTHOTO B3aWMOJICHCTBHUS MTOCTOSTHHBIX MarHUTOB.

15. H3ydyeHue MarHWUTHOTO IIOJII TIOCTOSIHHBIX MAarHMTOB TIPH  HUX
00bEIMHEHUU U Pa3JICTICHUH.

16. HccnenoBanue ACWCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmeITel, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI B3aUMOACHCTBUS
KaTYIIKA ¢ TOKOM ¥ MarHWTa OT CHJIBI TOKa M HAIPAaBJICHUS TOKA B KaTYIIIKE.

18. H3yueHue AeMCTBUS MarHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM.

19.  Koncmpyuposarnue u uzyuenue pabomuol 31eKmpoosueamelis.

20. Uszmepenwne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

21.  OnpITHI O HWCCICAOBAHUIO SIBICHUS SJIEKTPOMArHUTHON WHIIYKITUU:
HCCIICIOBAaHNE N3MCHCHHI 3HAYCHUS M HAITPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue iBJIeHHS

Mexanuueckoe ABWKeHHWE. MarepuanbHas Touka. CucteMa oOTcuéra.
OTHOCUTENTBHOCTh MEXAaHMYECKOTO JBWKEHHUsA. PaBHOMEpHOE MpsSMOJMHEHHOE
nBIWKeHUE. Hepasnomeproe npsamonuneinoe osudgicenue. CPemHSIs U MeHOBEHHAS
CKOpOCMb mejid NPU HePasHOMEPHOM OBUNCEHUL.
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VYckopenue. Pasnoyckopennoe npamonunetinoe OsudiceHue. (CB0OOOAHOE
nagenue. Onvimot I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKkopeHue.

[lepBbiii 3ak0oH Hprorona. Bropon 3akon Herotona. Tperunt 3akoH HproToHa.
Ipunyun cynepnozuyuu cuJ.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbMCeHUs, Culd
MpeHUs NOKosl, Opyaue uobl MpeHus.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS. YCKOpPEHHE CBOOOHOTO
nageHus. Jeuscenue nianem soxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue marepuanbHOU TOUYKH. AGconmomHo meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKpeniéHHol ocvio paujeHus. MOMEHT cuibl. [{enmp msocecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynsc cunvi. 3aKOH COXPaHEHUS
nmmnyibca. PeaktuBnoe asmxenue (MC).

Mexanuueckast paboTa 1 MOIIHOCTb. PaboTa cuil TsxKecTu, ynpy2ocmu, mpeHus.
Ceszb  omepeuu u pabomwi. lloTeHIMabHAST SHEPrUs Tena, MOAHITOrO HaJ
IIOBEPXHOCTBIO 3eMIM. [lomenyuanvras snepaus cocamou npyscunsvl. Kunernueckas
sHeprus. Teopema o Kunemuueckou >SHepeuu. 3aKOH COXPAHECHHUS MEXAHUYECKOU
SHEPIuMu.

Jemoncmpayuu

1. Hab6nronenue MexaHu4ecKkoro ABMKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJ
OTCYETA.

2. CpaBHeHHE TyTEeHd W TPACKTOPUN ABUIKEHHSI OJHOTO U TOTO K€ Tela
OTHOCHUTEIBHO PAa3HBIX TEJl OTCYETA.

3. N3mepenne CKkOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHUS.

4, Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO JIBUYKEHUS.

5. Habnronenue ABMKEHUS TeJla MO OKPYKHOCTH.

6. HaOntonenne MeXaHMYECKMX SIBIICHUM, MTPOUCXOJAIIMX B CHCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBU>KEHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl Tela U JAEHUCTBYIOIIEH HA HETO
CHJIBI.

8.  HaOmonenue paBeHCTBa CUJI TP B3aMMOACHCTBUM TEIL.

9.  H3mMeHeHue Beca Teja pU YCKOPEHHOM JIBH)KEHUU.

10. Ilepemaua umirysbca Mpy B3aUMOJICUCTBUH TEII.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHe UMITYJIhCa TIPH HEYIIPYTOM B3aUMO/ICHCTBUMU.

13.  CoxpaHeHue uMIyJibca Npu abCOMIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaOGmroaeHue peakKTUBHOIO JIBH)KCHUS.

15. CoxpaHeHHre MEXaHUYECKON PHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHMYECKOM DHEPruu TMpu ABUKEHUU Tejla TO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol
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1. Koncmpyuposanue mpaxma ons paseona u oanvHeuuie2o pagHOMepPHO20
OBUINCEHUS WLAPUKA UTIU TETIeHCKU.

2. OnpeneneHue CpeiHEM CKOPOCTU CKOJIbKEHUS OpycKa WU JBUKEHUS
[IAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHne yCKOpEHHs Tejla MPU PaBHOYCKOPEHHOM JIBXKEHHH I10
HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

S. Ilposepra eunome3svi: eciu npu pPasHOYCKOPEHHOM OBUMCEHUU Oe3

HayaIbHoU CKopocmu nymu OMHOCAMCA KdK p}la HeYemmwix yuces, mo
coomeemcmeyrouue npomMesNCymKu e6pemeru 0O0UHAKOBDIL.

6.  HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOIO JaBJICHUS.

7. Omnpenenenre Ko3hPUIEeHTa TPEHUS CKOJIBXKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBIDKEHUU Tela

110 TOPU30HTAIBHON TOBEPXHOCTH.

10. Ormpenenenne pabOTBI CHUJIIBI  YOPYTOCTH TPH TOIBEME Tpy3a
C UCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOABUKHOTO OJIOKOB.

11. M3yuyeHue 3aKOHA COXPAaHEHHUS SHEPIHH.

Pazgen 9. Mexanuveckue KoJie0aHNs U BOJTHBI

KonebarenbHoe npmxenune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TIEPHUO/I,
4acToTa, aMILIUTyna. Mamemamuueckuii u npyscunnold maamuuku. llpeepawenue
9Hep2uU npu KO1e0amenbHOM OBUNCEHUU.

3aryxatoiue konebanus. BeiHyxkaeHHbIe Kojebanus. Pezonanc.

Mexanuueckue BoJIHBL. CBOHCTBAa MEXaHWYECKUX BOJH. [IpodonvHblie u
nonepeynvie 80aHbl. [[MUHa 80HbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MEEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomxkocms 38yka u evicoma moua. Ompadicenue 38yka. HUngpaszsyx u
VIbMPA3BYK.

Jemoncmpayuu

1. HaGmronenne xose0aHui TeNl MO AEHCTBUEM CHUJIBI TSKECTU U CHJIBI
YIIPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3. HabGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHCcA.

4, Pacnpoctpanenne npo10IbHBIX U IMTOMIEPEYHBIX BOJIH.

5. Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol

1. OnpeneneHrne 4YacToThl M TNepHoja KOJEOAHWM MaTeMaTuyecKoro
MasITHUKA.
2. OmnpeneneHre 4acTOThl U NEepHoJa KojeOaHW Mpy>XKMHHOTO MasiTHUKA

(2/1eKmpoOHHAA 0eMOHCMPAYUUsL).
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3. HccnenoBaHue 3aBUCUMOCTH NEPUOJA KOJIEOAHUH TIOJIBELIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4, UccnenoBanne 3aBUCUMOCTM  TepuojAa KoJeOaHWN  MOPY>KUHHOTO
MAasiTHHKA OT MAacCChl Tpy3a (371eKMPOHHAA OEMOHCMPAUU).

5. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJaeOaHu Tpy3a, MOABEHICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITB, JEMOHCTPHUPYIONIME 3aBHCHMOCTh TEpHOJa  KoJIeOaHUN
NPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. WN3mepenne  ycKOpeHHs  CBOOOJHOTO  TAACHUS  (271eKmpoHHAA
demoncmpayus).

Pazgea 10. DneKTpOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOJHBL.  (Cgolicmea
aneKmpomMasHummuslx 60aH. ILllkana anekmpomacHummusix 601H. Hcnonvsosanue
INEKMPOMASHUMHBIX 80JIH Ol COMOBOU CEA3U.

DnekTpoMarHuTHas mnpupoja ceta. CKoOpocTh cBeTa. BomHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBOMCTBA 2IIEKTPOMATHUTHBIX BOJIH.

2. BomnHOBEIE CBOMCTBaA CBETA.

Jlabopamopnsie pabomut u onvimor*

1. N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € MOMOIIBIO MOOMIIBHOTO
tenedona.

Pa3zgen 11. CBeToBbIe SIBJICHUS

JlyueBas Mojsienb cBeta. MictouHuku cBeta. [lpsamonunetinoe pacnpocmpanetue
ceema. 3ammenuss Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axkou
ompasicenus ceema.

[Ipenomnenue cBetra. 3akoH TIipeldomyieHUst cBeta. [lonnoe 6HympeHHee
ompadicenue ceema. Flcnonvzoganue noOAHO20 BHYMPEHHE20 OMPAdNCEHUSA 8
ONMUYeCcKUx c6emo8ooax.

Jlunza. Xon nyuedr B numH3E. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bausopykocmuv u
0aIbHO30PKOCHb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onvimvr Hvromona. Crooicenue
CNEeKMpalbHbIX YEEMO8.

Hemoncmpayuu
[IpssmonuHeEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonydenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBHITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTHYECKUH CBETOBO/.

Xon nyueil B coOMparolieit JImH3e.

X0 Iy4er B pacCenBaroIIeH JUH3E.
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8. [Tonyuyenue n300paxkeHU ¢ TOMOUIBIO JTUH3.

Q. [Tpunumn geiicTBus QoroanmapaTa, MUKPOCKOIIA U TEIECKOIIA.
10. Mopens rnaza.

11. PaznoxeHue 6€10T0 CBETA B CIIEKTP.

12. Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETAa Pa3HBIX [[BETOB.
Jlabopamopnuie padomul u onvimul

1. UccnenoBanre 3aBUCUMOCTH yIJia OTPAa)KEHHSI CBETOBOTO Jiy4ya OT yIJia
TaJICHMS.

2. N3ydeHne xapakTepucTUK N300pakeHUs MpeMeTa B INIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCUMOCTH yTJiia IPEJIOMIICHHS CBETOBOIO Jiyda OT yrJja
naJieHus Ha TPAHUIIE «BO3IyX—CTEKIIO».

4. [Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JTNH3BI.

5. Onpenenenre HOKYCHOTO pacCTOSHUS U ONTHYECKON CHIIBI COOUparoIeit
JIMH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).

6. OneITel MO Pa3OKEHUIO OEJI0oro CBETa B CIEKTP (271eKmpoHHas
demoncmpayusi).

7. OnbITEl 0 BOCHPUSITUIO 1BETA MPEIMETOB MPU UX HAOIIOJCHUU uepes

[IBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS

Onvimoul Pezepgopoa w minaHetapHas Mojelb atoma. Moxens atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmeoi.

PanuoaktuBHOCTE. Anbgha-, 6ema- u eamma-usnydenusi. CTpOCHHE aTOMHOTO
anpa. Hyxknonnas mooens amomHozo aopa. Mzomonvl. Paduoakmusrwvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix soep.

SAnepubie peakinuu. 3aKOHBI COXPAHEHHUS 3apSAIOBOTO M MAacCOBOTO YHCEIL.
Pearxyuu cunmesa u oenenus sioep. Mcmounuxu snepeuu Connya u 36é30 (MC).

Anepnas osHepretuka. /leiicmeus paouoaKkmueHblX U3TYYEeHUU HA JHCUBble
opeanuzmol (MC).

Jemoncmpayuu

1. CHexTphl U3ITyYCHHS U TTOTJIONICHUSI.

2. CriexTpbl pa3aM4HbIX Ta30B.

3. CnekTtp BoJ0opo/a.

4, Hab6nronenue tpekoB B kamepe Bunbcona.

5. PaboTa cuéTunka HOHU3UPYIOUTUX U3ITYUECHUH.

6. Peructparus nznydeHus NpupoIHbIX MUHEPAIOB U MPOTyKTOB.

Jlabopamopnvie pabomul u onvimol

1.  Habnooenue cniowHbiX u TUHEUYAmMbX CHEKMPOB U3TYYEeHUsL.

2. HccnenoBanue TpEeKOB: M3MEPEHUE DHEPTHHM YACTUIIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusim) (21eKmponHas 0emoncmpayus).

3. N3mepenue paanoakTUBHOTO (POHA (971€eKMPOHHAA OeMOHCmpPayus).
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IHoBTOPHUTEIHLHO-00001IAOIIUIT MOAYIb

[ToBTOpUTENHEHO-0000IAIOIINKA MOTYJIb IPEIHAZHAYEH JJIsI CUCTEMATU3ALMH U
00001IEeHHS TPEAMETHOTO COACPKAHMS U OTBITA ACSITEIbHOCTH, TPUOOPETEHHOTO NPU
W3YYEHUU BCEro Kypca (pU3UKH.

[Ipy M3y4eHUM AAHHOTO MOJIYJIS PEaTU3yIOTCS M CUCTEMATHU3UPYIOTCS BHJIbI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS IAOCTHKEHUE IMPEAMETHBIX H
METanpeIMETHBIX TUTAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUs, POPMUPYETCS €CTECTBEHHO-
Hay4Has TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJ0B UCCIIEIOBAHNUS SIBJICHUI IPUPOBI
U TEXHUKH, OBJAJECHUE YMEHUAMHU OOBACHATH (PU3NUECKHUE SIBICHUS, IPUMEHSA
[OJIyYCHHbIC 3HAHMs, pelmarb 3aJadd, B TOM 4YHUCJIE KadyeCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AESTEIBHOCTHBIN XapaKTep JaHHOIO pa3ziella peanu3yeTcs 3a
CYET TOTO, YTO y4YalMeCs BBIIOJIHAIOT 3aJaHuUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJIyYEHHBIX 3HAHMM pacrno3HaBaTh W HAy4YHO OOBSACHATH
(u3nUecKre SBJIECHUS B OKPYKaIOIIEH MPUPOAE U MOBCETHEBHOM KU3HU;

" MCIOJIB30BATH MO/ PyKOBOACTBOM II€1Aarora Hay4yHble METObI UCCIEIOBAHUS
(U3MYECKUX SABJICHUW, B TOM YHCIE i1 NPOBEPKH THUIOTE3 U IOIYUYEHUs
TEOPETHUYECKUX BBIBOJOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKHI Marepuall mocie OOCYyXKIEHHS C
MEeJaroroM Hay4Hble OCHOBbI HauOoiee BaXHBIX JOCTH)KEHH COBPEMEHHBIX
TEXHOJIOTUI, HampHuMep, MPaKTUYECKOTO HCIOIb30BAaHUS Pa3IUYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILCHMSI U COXPAHEHUS BCEX HM3BECTHBIX BUJOB
SHEPTHUH.

Kaxxas u3 TeM JaHHOTO pas3zelia BKI0YaeT SKCIEPUMEHTAIIBHOE HCCIIEJOBAHUE
o0oOmIaroniero xapakrepa Ha YCMOTpPEHHE IeJarora u Impu ero momomu. Pazgen
3aBepuIaeTcss MPOBEJCHUEM JTUAarHOCTHUECKOM M OLIGHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEAMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbTarhl ocBoeHusi odyuaromumucsa ¢ 3I1P ydyebHoro npenmera
«Duszuka» JOKHBI coBNanaTh ¢ pesyiapratamu denepanbHoil pabouell mporpamMmmsl
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

Haubosnee 3HauMMbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pe3ynbTaTe nuzyuenus (GU3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHus y
obyuatomierocs ¢ 3I1P 6ynyT chopMupoBaHbI CIEAYIOIIUE JIMYHOCTHBIE PE3YJIbTaThI B
JacTH:

1) maTpuOTUYECKOTO BOCITUTAHUS
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IPOSIBJIEHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
buznueckoil HayKu;

[IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rpa’kJaHCKOr'0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYKJIEHUHM OOIECTBEHHO-3HAUNMBIX H
TUYECKUX MpOOJEM, CBA3aHHBIX C MPAKTUYECKUM NPHUMEHEHUEM JTOCTHKEHHM
buzukwy;

OCO3HAaHUE BAXHOCTH MOPAJIBHO-3TUYECKUX MPHUHLHUIIOB B JIE€ATEIBHOCTH
YYEHOTI0;

3) 5CTETUYECKOro BOCIIUTAHUS:

BOCHPUATHE SCTETUUYECKUX KaueCTB (PU3NYECKOM HAyKH: €€ TrapMOHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) LEeHHOCTH HAyYHOTO MTO3HAHU:

OCO3HAHHME HEHHOCTH (PU3UYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA [TO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOMIEH KYJIbTYPBI;

pa3BUTHE HAY4YHON JIOOO3HATENBHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) popMupoBaHUS KyJIBTYpPbI 3I0POBbSI U SMOLIMOHATIBHOTO OJIArONOTYYHs:

OCO3HaHHWE IIEHHOCTU 0Oe30macHoro oOpa3a JKH3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MUpE, BXKHOCTU MPaBUJI 0€30M1aCHOTO MOBEJICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, C 3JIEKTPUUYECKUM U TEIIOBBIM 000PYAOBAHHUEM B JOMAIIHUX YCIOBUSIX;

c(OpMUPOBAHHOCTh HaBbIKa peQIIeKCUH, IPU3HAHUE CBOETO IpaBa Ha OIIHUOKY
Y TAKOI'O XK€ IpaBa y APyroro 4ejJoBeKa;

6) TpyJI0BOTO BOCITUTAHMUS:

7) aKTHBHOE yyacTHE€ B PEIIECHUWU MPAKTHUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHW3alMd, HACEJIEHHOTO  IyHKTa, POJHOTO  Kpas)
TEXHOJIOTMYECKOW M COLMAIbHOM HANpaBJIEHHOCTH, TPEOYIOMIMX B TOM YHCIE H
(bU3MYeCcKUX 3HAHUM;

MHTEPEC K NPAKTUYECKOMY M3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

8) PKOJIOTHUYECKOT0 BOCIIMTAHUS:

OpUEHTallMsd Ha NPUMEHEHHE (PU3NYECKUX 3HAHWM [Jis pelleHHs] 3a7ady B
00JIaCTH OKpYXarollel Cpeibl, MNIAHUPOBAHUS MTOCTYIKOB M OLEHKH MX BO3MOMXHBIX
MOCJIEICTBUM JIJIs1 OKPYXKAIOILEH Cpeibl;

OCO3HaHUE TIJ00AJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOsieM U MyTell ux
peLIeHus;

9) apanTanuu K U3MEHSIOIUMCS YCIOBHSIM COLMAIIBHOM U IPUPOJAHON CPEBI:

NOTPEOHOCTH BO B3aMMO/ICHCTBUH MPH BBHIOJIHEHNUU UCCIIEA0BaHNN U TPOEKTOB
(bu3nyecKoil HarpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTM  4Y€pe3  IMPAKTHYECKYIO
JEeSITENbHOCTD;

NOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hciie (HOPMYIUPOBATH
UJIEH, IOHATHSI, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE JE(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEN B 00JacTU
bu3uKy;
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IUTAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNN HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJU3UPOBATH U BBISBIATH B3AaUMOCBSI3U MPHUPOJBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMX JEHUCTBUM C YYETOM BIMAHUSA Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOYKHBIX IN100ATbHBIX NOCIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

Osnadenue yHugepcaibHblMu yUeOHbIMU HOZHAGAMEIbHBIMU OCUICMEUAMU:

1) 6a30BbIC JIOTHUECKHE TCUCTBHUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHABIMBATh CYIIECTBCHHBIM NPH3HAK KIIaCCHU(PUKAIUKA, OCHOBAHMS IS
0000IIECHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (GU3NUECKUM SBJICHUSIM;

BBISIBIISIT IPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPY U3yUYECHUU (PU3UUECKUX SIBJICHUIN
Y MPOIIECCOB, MPOBOJIUTH BBHIBOBI C UCIOJIb30BAHUEM JEAYKTUBHBIX M UHIYKTHBHBIX
YMO3aKJIFOUE€HUM, BBIJIBUTATh THUIMOTE3bl O B3aUMOCBS3SIX (PU3NYECKUX BEIUYUH, TIPU
HEO0OXOMMOCTHU O/ PYKOBOJICTBOM YUHUTEIIS;

BBIOMpATh Croco0 pemieHuss y4yeOHOM ¢u3uuecko 3amaun (CpaBHEHUE
HECKOJIbKMX BAapUaHTOB pElIeHMs, BBIOOpP HaubOonee MOIXOIAIEro € YYETOM
CaMOCTOSTEIIEHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJACTBOM YUUTEIS.

2) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHS:

WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJUTh IO IUIAHY OIBIT, HECIOXHBIM (U3HUECKUN IKCIIEPUMEHT,
HeOOJIbIIOE HCClieoBaHuEe (U3UYECKOTO SIBJICHUS, TPU HEOOXOIUMOCTH MO
PYKOBOJICTBOM YUHTEIIA;

dbopmyHpoBaTh O0OOIICHUS W BBIBOABI 10 pe3yibTaTaM IPOBEAEHHOTO
HaOJIOICHUS, OTIBITa, UCCIIEIOBAHUS C OTIOPOM HA TIJIaH/aITOPUTM.

3) pabota ¢ uHbOpMaIIHEii:

MPUMEHSITH PA3INYHBIE METO/IbI, THCTPYMEHTHI U 3alPOCHI IIPU MIOUCKE U 0TOOPE
uH(pOpMaIUU WU JaHHBIX ¢ YYETOM MPEJIOKEHHON yueOHOM (u3ndecKkoi 3amaud,
MpU HEOOXOIMMOCTH TOJT PYKOBOJICTBOM yUUTETIS;

aHAIM3UPOBaTh, CHCTEMATU3UPOBATh MH(HOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM
MIPEICTABIICHHS;

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  TIPEACTaBIICHUS
uHQOpMAIMU W WIIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXHBIMH CXEMaMH,
aUarpaMMaMH, HHOU TpadUKoi U UX KOMOMHAITUSAMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osnadenue YHUBEPCAIbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmienue:

B XOJI€ 00CYKIeHUSI y4eOHOTO MaTepuaa, pe3yJIibTaToB JJabOpaTOPHBIX padoT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI IO CYIIECTBY 00CY IaeMOl TEMbI U BHICKA3bIBAThH UICH,
HalleJICHHBIC HA PEIICHHE 3aa91 U TOIep KaHue OJ1aroKeIaTeIbHOCTH O0IIEHNS;
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COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrUX YYaCTHUKOB AHUAiora,
O0OHapy»XMBaTh Pa3IUYUE U CXOJICTBO MO3UIIUIA;

BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJAbTAThl BBITIOJHEHHOTO (PH3NYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYIHUYECTBO):

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUIYATHHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON poOIeMbl;

MPUHUMATH 1[N COBMECTHOU JIEATETLHOCTH, OPTaHU30BBIBAThH ICUCTBUS 110 €€
JOCTHKEHUIO: PaclpeiesiTh POJid, 00CYKIaTh MPOILIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh padOThI, JOCTHras KaueCTBEHHOIO pe3ysbTara Io
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUSA C APYTUMH YJI€HAMHA KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOEr0 BKJaJa B OOIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(DOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

Osnadenue ynugepcanbHolMu yueOHbIMU PECYSIAMUCHBIMU 0CUCEUAMU:

1) camoopranuzanus:

BBISABJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyallUsIX, TPEOYIOMMX IS
penieHus PU3NIeCKuX 3HaAHUM;

OPUEHTUPOBAThCA B  PA3IMYHBIX  MOAXOAAaX  MPUHATUA  PELICHUM
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUHN TPYIIION );

COCTaBJISITh AITOPUTM pelieHUsT PU3NYECKOMN 3a/1aud UITU TIJIaHa UCCIICI0BAHMS
C y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXHOCTEH, 1101 pyKOBOJACTBOM
YUHUTEJIS.

2) CaMOKOHTPOJIb:

JaBaThb OIIEHKY CHUTyallUM U TMpejjararb IulaH €€ W3MEHEHHs, IMpu
HEOOXOJIMMOCTH TOJ] PYKOBOJACTBOM yUHTEIS,

OOBSACHATh  NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHMKEHUS)  pe3yJbTaToB
NeATEIbHOCTHU, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTh ce0sl HA MECTO APYroro 4esioBeKa B XOJ€ CIOpa WU JAUCKYCCUU Ha
Hay4YHYIO TeMYy, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro.

4) npunaTue ceds U APYTUX:

MPU3HABAaTh CBOE MPABO Ha OIIMOKY MPHU PEHIeHUH (DU3NYECKUX 3a/1ad WU B
YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTOTO.

NPEAMETHBIE PE3YJIBTATHI

Tpe6oBaHus K NMpeIMETHBIM Pe3yJbTATAM OCBOCHUS Y4eOHOI0 NMpeaMeTa
«Du3uKa», pacnpeejeHHbIe 110 roJaM 00y4eHus

PesynbraTel mo romam ¢GOpMyIHPYIOTCS MO TMPUHIUITY J00ABIICHHUS HOBBIX
PE3yJIbTAaTOB OT I'0J1a K TOAy (pe3ybTaThl 0OUEPEIHOrO TOJ1a 0 YMOJIYAHUIO BKIIFOYAIOT
pPEe3YyJbTAThl MPEABIIYIIUX JIET).
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7 KIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh

c(hOPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:

OpUEHTHUPOBAThCS B MOHATHUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
du3nueckue M XUMHYECKHUE SIBJICHUS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJIETb,
TUINO0TE3a; €IUHUIIBI (PU3MYECKUX BEIUYHMH; aTOM, MOJIEKyJa, arperaTHbIe
COCTOSIHMS BellecTBa (TBEpIOE, MKUIKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHSI,
paBHOACHCTBYIOIIAs CUJI, IeopManus (yrpyras, IIacTHIeCcKas ), HEBECOMOCTb,
COOOIIAIOIITUECS COCYIBI, C OTIOPOH HAa TUIAKTHUECKUI MaTepua

paznuyath siBleHus (quddys3us; TEmiIoBoe [BIKEHHME YacCTUIl BEIECTBa;
PaBHOMEpPHOE  JIBIDKCHHE; HEpPaBHOMEPHOE  JIBHJKECHUE; UHEPIUS;
B3aMMOJICUCTBUE TEN, pagHogecue meEEPObIX meil C 3AKPEeniéHHOU OCbio
epawjeHus; Tiepenaya JaBleHUs TBEPABIMU TEIAMH, KUAKOCTSIMU M Ta3aMu;
aTMoc(epHOE TaBJICHNE; TUIaBaHUE TEJT; MPEBPAICHUS MEXaHUYECKON SHEPTHH )
[0 OMMCAHUIO HMX  XapaKTEepHbIX CBOMCTB M HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIONINX JAaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIHHOIO
00CYKICHHUSI C TIEAarorom;

pacrmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3MUECKHUX SBICHUN B OKPYKAIOIIEM
MHpPE, B TOM YHuCiIe GU3NYECCKUE SBICHHS B MPHUPOC: MPUMEPHI ABMKCHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXWBOW NPUPOJE; ACHUCTBHE CHUJIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBJICHUS Ha >KUBOU
OpraHu3M; IIaBaHWE PbIO; pblYard B TEJE 4YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYyI0  3aJady B y4eOHyI,  BBIJEISATH  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJIICHUH C TTIOMOIIBIO 11€/1arora;

OMKCHIBATh HM3YyYCHHBIE CBOWCTBA T W (U3WYCCKUE SBICHUS, HCIOIB3YS
¢uszndecknue BeNMWYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHIIa
TpeHUs, NaBiieHne (TBEPAOTO Tena, KUIAKOCTH, ra3a), BHITAIKUBAIOMIAS CHJIa,
MexaHudeckas paboTa, MOITHOCTb, TUIEUO CHJIBI, MOMEHT CHJIbI, KOO OHUITHEHT
TTOJIC3HOTO JICHCTBHSI MEXaHW3MOB, KHHETHYECKAs ¥ MOTEHITHATbHAS DHEPTHS) C
OTMOpOM Ha CXeMy; TIpH OIMCAHWW pPaCKpPbhIBaTh (U3HYECKUH CMBICI
UCIIOJIb3yEeMbIX BEJIUYHMH, UX 0003HAUCHUS W €IUHUIIB (PU3UUYECKUX BEIUYUH,
Haxooums opmynvl, ces3vl8alOUiue OAHHYI0 GUUUECKYI0 BeTUUUHY C OPYeUMU
GeUYUHAMY, CMPOUMb 2PAuUKU  UZVHEHHbIX 3A8UCUMOCMEl QU3UYEeCcKUX
ge/luyUH C OTIOPON HA JUTAKTUUCCKUN MaTepUa,;

XapaKTePHU30BaTh CBOMCTBA Tell, ((U3UYECKUE SIBJIICHUS M TIPOIIECCHI, HCTIOIB3YS
npaBUJia CI0XKEHUsS CUJ (BIOJIb OJHOM TpsiMol), 3akon I yka, 3axon Ilackans,
3aKoH Apxumeoa, npasuno pasHosecus puvluaza (010Ka), «3010mMoe Npasuioy
Mexanuku, 3aKOH COXpPaHCHUS MEXaHWYECKOW HDHEPTrHUU; IMPU STOM JIaBaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3aNUCLIBAMb €20 MaAmemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazozd ¢ 00CyicoeHuem niana pabomol,
OOBSACHATH (PU3MYECKUE SBJICHUSA, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE H
B KOHTEKCTE CUTyalluil MMPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: Mpy MOMOIIN
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[Ie1arora BbISIBJISITh IPUYUHHO-CIICICTBEHHbBIE CBS3H, CTPOUTH OOBSICHEHHUE U3
1—2 noruyeckux 1maroB ¢ onopoi Ha 1—2 U3yyeHHBIX CBOMCTBA (PUINUECKUX
ABJICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JIEHCTBHE C ONOPOM HA aJIrOpPUTM,
MpeBApUTENLHO Pa300paHHBIN COBMECTHO C MEIaroroM, UCIOJIb3Ys 3aKOHBI U
(opMyJibl, CBA3BIBatOIINE (PU3MUECKHUE BETUUYUHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJlauM 3alMChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HMUECKUE BEITUYMHBI B
(GopMysibl U OPOBOAUTH PAcU€Thl, HAXOAWUTHb CIPABOYHBIC JAHHBIE,
HEOOXOAUMBIE Ul PEIICHUs 33/ad, OLIEHUBATh PEAMCTUYHOCTh MOJyUYEHHOU
(pu3nyeCKOM BETNUYHHBI;

pacmno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUThH MPHU MOMOITN (HU3HUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MENaroroM; MpHu IMOMOIIH
[I€1arora B ONKMCAaHUU MCCIEN0BaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumote3y), € OMNOpPOM HA JUAAKTUYECKUH MaTepual pas3iuyaTbh U
MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJbTaT, HAXOAUTH MOCIE OOCYXKJIECHHUS C
[Ie1aroroM OMIMOKU B XOJI€ OIBITA, JAEJIaTh BBIBOJBI IO €r0 Pe3yJibTaTaMm;

YMETb HaxOJUTh C HCIOJIb30BAaHUEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHNIO (U3UUYECKUX SBJICHUHN WM (PU3UYECKUX CBOICTB TEN:
(GopMyIupoBaTh NpPOBEpsieMble MPEAINOJIOKEHUs, COOUpaTh YCTaHOBKY
13 MPEUI0KEHHOTO 000PYAOBAHMS C ONIOPOI HA CXEMY, 3alIMCBIBATH X0/ OMbITA
1 (hOpMyJIMPOBATh BBIBOJIBI O]l PYKOBOJCTBOM IEAArora;

BBINIOJIHSTH MPSIMbIE U3MEPEHHUSI PACCTOSHMSI, BPEMEHHU, MAcChl Tella, 00bEMa,
CWJIBI U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U LU(POBBIX NpUOOPOB
C OIOPOM Ha aJrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB C yUETOM 3aJaHHOMN
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

IIPOBOJUTH COBMECTHO C II€JAaroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOU
(bu3MUecKoil BEIMYMHBI OT JAPYTOW C HUCIOJB30BAHWEM MPAMBIX H3MEpPEHUN
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABMXKYILIErocs Tela OT BPEMEHH JBUKEHUS
TENA; CUlbl MPEHUs CKOAbJICeHUs Oom eeca mend, Kavecmed 00padbomku
nosepxHocmet men U He3ABUCUMOCMU CUNbI MPeHUs Oom NIowaou
CONPUKOCHOBEHUsI MeN; CUlbl YHNPY2OCMU Om  YOIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWE CUTbL OM  00bEMA NOSPYICEHHOU UYacmu mena u om
NJIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIOMHOCMU mead, Om
2nyOuHbl, Ha KOMOPYIO NOSPYIAHCEHO MeNo;, YCA08Ull NAAGAHUS Me, YCI08Ull
paeHogecusi pvluaea u 0J10K08); TOJ PYKOBOJACTBOM I€Jarora y4yacTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEeOBaHMs, cOOUpaTh YCTAHOBKY M BBINOJHATH
U3MEpEeHUs, CcleAys NpelJIoKEHHOMY TIUIaHy, (UKCHUpOBaTh pe3yiabTaThl
MOJIyYeHHOM 3aBHCHUMOCTH (PU3MUECKHX BEJIMYMH B BUIEC MPEATIOKEHHBIX
TaOIUI ¥ TPaQUKOB, EIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BAHUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BETUYHH (TUIOTHOCTH BEILIECTBA
KUJIKOCTH M TBEPIOIO TENA; CHJIA TPEHHS CKOJIBKECHUS; NaBICHUE BO3YyXa;
BBITAJIKMBAIOIIAS CHJIA, JEHUCTBYIOIIAS HA IMOTPYXKEHHOE B KUAKOCTH TEIO;
KO3 QUIIMEHT TOJIE3HOrO0  JAEUCTBUS MPOCTBIX MEXaHU3MOB),  CIEAys
NIPEAJIOKEHHON MHCTPYKIMH; TIPYU BBIMOJHEHUY H3MEPEHUI 110J] pyKOBOJICTBOM
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nejarora coOMparbh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIUYUCISATH 3HAUYCHUE
HCKOMOM BEJIUYHMHBI;

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM NIOCIIE MPEABAPUTEIBHOIO OOCYKIEHUS C IIEAArOrOM;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUA MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OaApOMETp, pblyar,
NOJIBIDKHBIA M HEMOJABWXHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
TUAAKTUYECKUNA MaTepua,

XapaKTEPU30BaTh MPUHITUIIBI ICUCTBUS U3YUYECHHBIX MPUOOPOB U TEXHUICCKUX
YCTPOMCTB NOCJIE MPEIBAPUTEIBLHOIO 00CYXKAEHUS C IEAArOrOM C OIIOPOM HA UX
onucaHuss (B TOM YHCIE: TMOJUIUMIIHUKK, YCTPOMCTBO BOJOMPOBOJIA,
TUAPABINYECKUNA TIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HAcOC, apEOMETP),
WCTIONB3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU M HEOOXOJIUMBbIC
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOAUTh MHGOPMAIIMIO O MpUMEpax MPaKTUYECKOTO
UCIOJIb30BaHUs (U3MUECKUX 3HAHUM B MOBCETHEBHOM >KU3HU JJIs1 00eCIIeueHuUs
0€30MacHOCTH MPU OOPAIICHUU ¢ MPUOOPAMH M TEXHUUECKUMHU yCTPONUCTBAMH,
COXpaHEHUsSI 3/I0POBbSl U COOJIIOJIEHHUS HOPM HKOJIOTMYECKOTO MOBEACHUS B
OKPYXarolIEH Cpee;

OCYLIECTBJISATh C MOMOIIBIO MeAarora 0T0Op NCTOYHUKOB MH(POPMALIMK B CETU
WNHTepHET B COOTBETCTBUU C 3a/JaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIIUXCSl 3HAHUW U MYTEM CPaBHEHUS PA3JIUYHBIX HCTOYHHKOB BBIIEISATH
uHbOpMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBOM MIM MOXKET ObITh
HEJI0OCTOBEPHOM;

WCITOJIB30BaTh TPU BBHITIOJIHCHWHM YYEOHBIX 3alaHUi HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3UYECKOTO COJEp>KAHMS, CIPABOYHBIE MAaTEPHUAJIbI, PECYPCHI
cetu  MHTEepHeT; BIaAeTh NpuUEéMaMH  KOHCIICKTUPOBAHHS  TEKCTa,
npeodpazoBanus HGOPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh O] PYKOBOJICTBOM IeJlarora ¢ 00CyKJAeHUEM I1aHa paboThl KpaTKUe
UCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 UCTOYHUKOB MH(POPMAIINH
(bu3HUEeCcKOro CoiepKaHus, B TOM YHCIIE MyOJIMYHO JIeJaTh KpaTKUEe COOOIeHNs
0 pe3yJbTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHHM; MPU ATOM TPaMOTHO
UCIOJIb30BATh U3YUYEHHBIN OHSITUIHBIN anmapat Kypca (PU3nuKu, COPOBOXKIATh
BBICTYIUICHUE TTPE3EHTAIINEH;

IIPY BBITTOJTHCHUM YYCOHBIX MPOCKTOB W MCCIECIOBAHUN TOJ PYKOBOJCTBOM
nejarora pacmpenensiTb OOS3aHHOCTHM B TpyIIe B COOTBETCTBUH C
MOCTaBJICHHBIMM 3a/lauaMH, CJEIUTh 3a BBHINIOJIHEHUEM IUlaHa JIEUCTBUU,
aZICKBaTHO OIICHMUBATh COOCTBCHHBIM BKJAQJ B JIEATCILHOCTh TPYIIIIHI,
BBICTpaMBaTh KOMMYHUKATHBHOEC B3aWMOJICHCTBHE, YYUTHIBasS MHCHUC
OKPYKaIOIIHX.
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8 KUIIACC

[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:

— OPHUEHTUPOBATHCS B MOHATHUIX U ONIEPUPOBATH MU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBUJKEHHE aTOMOB M MOJIEKYJ, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPUCTALIMYECKHE U aMOp(HBIC Teja, HACBHIIIECHHBIN U
HEHACBIIIEHHBIN Tap, BIAXKHOCTh BO3/yXa; TEMIEpaTypa, BHYTPEHHSS SHEPT U,
TEIUIOBOM JIBUTATEIIb; SJIEMEHTAPHBIA AJIEKTPUYECKUN 3apsll, DJIECKTPUUECKOE
Moje, NPOBOJHUKUA U JUAJEKTPUKH, TIOCTOSHHBIA SJIEKTPUUECKUU TOK,
MarHuTHOE I0JIE;

— pa3nuyaTh SBJICHHUSA IOCJE MPEABAPUTEIILHOIO OOCYXICHHUS C Ie1aroromMm
(TemyioBoe paclHIMpeHue/ckaThe, TeIUloneperaya, TEIMIOBOe paBHOBECHE,
CMauyvBaHUE, KalWJUISIPHBIE SBJICHUS, HUCHIApEHUE, KOHAECHCAlUs, IUIaBJICHUE,
KpUCTAITN3AIUs (oTBepaEBaHuUE), KUIIEHUE, Terronepeaaya
(TemIONpPOBOJTHOCTh, ~ KOHBEKIMS,  M3Jy4Y€HHE);  JJCKTpU3aluus  Tell,
B3aMMOJICHCTBHE 3apsA0OB, JEHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJACHCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO TIOJIA
Ha MPOBOJHUK C TOKOM, JJICKTPOMArHuWTHAasE WHAYKIUS) MO OIMHUCAHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIHMX JaHHOE
(u3HUecKoe SBICHUE;

— pacrio3HaBaTh C TOMOIUIBIO TIEAAarora MpPOSBICHUE H3YYCHHBIX (DU3NYECKUX
SBJICHUM B OKPY>KaIOIIEM MHPE, B TOM Yucie (U3NIECKUE SIBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHHE U KAIWJUISIPHBIC SIBJIEHUS B PUPOJIE, KPUCTAIUIBI B
npupone, uznydenue CoiHIla, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHM€ pOCHI, TyMaHa, WHEs, CHEra; OJJICKTPUYECKUE SBICHUS B
atMocdepe, IJICKTPUYECTBO JKUBBIX OPTaHU3MOB; MAarHUTHOE TMOJie 3eMIIH,
Ipeid MOIOCOB, pOJIb MAarHUTHOTO TOJS IS KU3HU Ha 3emJie, MOJSPHOE
CUSIHUE; TIPU 9TOM TMEPEBOJAUTH MPAKTUYECKYIO 33/a4y B YUCOHYIO, BBIIEISATH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— OMNMUCBHIBATH MOJ PYKOBOJCTBOM IieJarora ¢ OOCYXIEHUEM IulaHa padOThI
M3YUYEHHBIE CBOMCTBA Tel U (PUINYECKUE SIBICHMS, HCHONb3Yysd (PU3NUYECKHe
BEJIMUMHBI (TeMmIlepaTypa, BHYTPEHHSII JHEPrusi, KOJUYECTBO TEILJIOTHI,
yAelbHasl TEIJIOEMKOCTh BEILIECTBA, YAEIbHASA TEIJIOTA IJIABJICHHUS, YAEIbHAs
TErIoTa mapooOpa3oBaHMsl, yjAelbHas TEIUIOTa CrOpaHWsl  TOIUIMBA,
KOO(DPUITMEHT TOJIE3HOTO JEHUCTBHSI TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/1yXa, DJIEKTPUYECKUM 3apsll, CUJla TOKa, DIIEKTPUUYECKOE
HanpspKeHWE, CONPOTHUBIICHUE MPOBOJAHUKA, YIEIBHOE CONPOTHUBIICHUE
BEIECTBA, pab0Ta W MOIIHOCTh DJEKTPUYECKOTO TOKA); MPHU ONHUCAHUU
OpaBWIbHO TPAaKTOBaTh C IOMOIIbIO Teaarora (U3MYECKUd CMBICI
UCIIOJIb3YEMBIX BEJIWYUH, OOO3HAYCHUS W CAUHUIIBI (PU3UYECKUX BEJIUYHH,
HaXOJIuTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3NYECKYI0 BEIMYHMHY C
JIPYTUMHM  BEJIMYMHAMHU, CTPOUTh TpadUKd HW3YUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH;
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OTIPEIETIATH MOCIE MPEABAPUTEIHLHOTO 00CYKIEHUS C IEAaroroM CBOMCTBA Te,
¢usznyeckue SBICHUS U TMPOLIECCHI, HCIOJNb3YSd OCHOBHBIC MOJIOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKOH  TEOpPUHM  CTPOEHUS  BEIIECTBA, MPHUHLIMI
CYNEPIIO3ULINH TOJIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsja,
3akoH OMa Uil yyacTka LenH, 3axoH [coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPTrUU; NPHU ITOM HAXOAUTH CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U €ro
MaTEMaTUYECKOE BBIPAKEHHUE C Omopod Ha Iu(poBbIe 00pa3zoBaTEIbHBIC
pecypchl;

COOTHOCHUTB IOJI KOHTPOJIEM Iefarora pu3ndeckue mpoIecchl U CBOWCTBA Te,
B TOM YHCJIE U B KOHTEKCTE CUTyalluil IPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa,
IIpU MOMOIIM TEAarora BbISABIATh NPUYUHHO-CIEACTBEHHBIE CBA3U, CTPOMTH
00BsCHEHHE U3 |—2 JOrM4YecKrx maroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA
(u3HUECcKUX ABICHHUM, (PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEN;

peniaTh TUIOBBIE PacUETHBIE 33a4d B |2 AEWCTBUSA C OMOPOM HA arOpPUTM,
IPEIBAPUTEIHLHO Pa300paHHbII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CB3bIBatOIINE (PU3HMUECKHUE BETUUHUHBI: HA OCHOBE aHaJIN3a yCIOBHUS
3a/1a4yM 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX IS
pelleHusl 3ajayd, BbIOMpAaTh 3aKOHBl U (POPMYJIbl, HEOOXOIUMBIE IJIs €€
peuieHus, NPOBOAUTH pPAcdy€Tbl W CPAaBHHUBATh IIOJYYEHHOE 3HAYCHHE
(pM3HUECKON BEIMYUHBI C U3BECTHBIMU TaHHBIMU;

MMETh NPEICTABICHUE O MpoOiIeMax, KOTOPbIE MOXKHO PEIIUTh IPHU MOMOIIU
(pU3MUECKMX METOJOB MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IE1arorom;
HCIIOJIB3YsI ONMCAHUE UCCIIEN0BAHUS, BBIIAEIATh IPOBEPSAEMOE IIPEATIONIOKEHNE,
OLICHMBATh IPaBUJIBHOCTh TOPSJAKA TPOBEICHUS HCCIEAOBAHMS, JENaTh
BBIBOJIBL;

YMETh HaxOJIUTh C HCIOJIb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI O HAOMIOACHHUIO (DU3UYECKUX SBICHUN WK (PU3UUECKUX CBOMCTB Tl
(KanmuJuIsIpHBIE SIBJIEHUS, 3aBHUCHUMOCTH JaBJIEHUS BO3[yXa OT €ro 00bEéMma,
TEMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TTPU U3ITYYEHHUH OT
LBETA M3JIy4aroUeil/MOrIoaoIeld MOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BObI
OT TEMIEPaTypPhl KUAKOCTH U IUIOIIAIN €€ MTOBEPXHOCTH; JIEKTPU3ALUS TET U
B3aMMOJICUCTBHE AJIEKTPUUECKUX 3apsAJ0B; B3aMMOJCIHCTBUE TOCTOSHHBIX
MarHuTOB, BU3yalIN3allis MATHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB; IEHCTBUS
MarHuTHOTO IMOJISl HA TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJBUTaATENs MOCTOSHHOTO TOKa): (OpMyIHpOBaTh IPOBEPSIEMBIC
MPEIOJIOKEHUs, COOMpPaTh YCTAHOBKY W3 MPEUIOKEHHOTO 00O0PYIOBaHUS C
OMOpPOM Ha CXEMy; ONHUCHIBATh XOJ OMbITa U (POPMYJIUPOBATH BBHIBOABI IOA
PYKOBOJICTBOM I1€J1arora;

UMETh MPEJICTABICHUS O UBMEPEHUU TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HAPSKEHUSI C UCTIOJIb30BAHUEM aHAJIOTOBBIX TPUOOPOB U
JATYMKOB (U3MYECKUX BEIUYMH; MpPU TIOMOIIM TeAarora CpaBHUBATH
pe3yabTaThl U3MEPEHU ¢ yUETOM 3aJIaHHON aOCOIIOTHOMN MOTPEIIHOCTH;
IIPOBOJIUTH COBMECTHO C NEAAroroM MCCIEI0BaHUE 3aBUCHUMOCTU OJHOM
(¢bu3nUecKoil BEIMYMHBI OT JAPYTOM C HUCIONB30BAHWEM MPSAMBIX W3MEPEHUN
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(3aBUCUMOCTD  CONPOTHUBIIEHUS TMPOBOJHUKA OT €ro JJIMHBL, IUIOIIAIU
MONEPEYHOT0 CEYEHHUS] M YJEIbHOIO CONPOTHBIICHHS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIEr0 4epe3 MPOBOJHUK, OT HANPSDKEHHsS HA IMPOBOJHHUKE;
UCCIIENOBAaHUE  IIOCJIENOBATEIbBHOTO M MAapajuIeIbHOIO  COEIMHEHUN
MPOBOJAHMKOB): IUIAHUPOBAaTh HCCIEJOBAaHHWE, COOMpATh YCTAHOBKY U
BBIIIOJIHATh U3MEPEHUS 110J] PYKOBOJICTBOM I1€/1arora, Ciaeays MpeioxKEeHHOMY
1aHy, (PUKCHUPOBATh Pe3yJIbTaThl MOTYUYEHHON 3aBUCUMOCTH B BHJIE€ TaOIHII U
rpaduKoB, JenaTh BBIBOJBI IO pe3ybTaTaM UCCIIEI0BAaHUS Mocie 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBbIE U3MEpPEHUs (PU3NYECKUX BEIWYMH (y[eabHas
TEIUIOEMKOCTh BEILECTBA, COIPOTUBJIEHHE MPOBOAHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € MOMONIbIO IeJarora IUIAHUPOBaTh HW3MEPEHUS,
coOUpaTh  AKCHEPUMEHTAIIbHYIO  YCTaHOBKY, CIEQysl  IPeaIOKEHHOU
WHCTPYKIWH, ¥ BBIYUCIISATH 3HAYCHHUE BETNYHHBI;

co0MroaTh MpaBWila TEXHUKH O€30IacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTEIBHOIO 00CYKIEHUS C ME€Jarorom;
CONOCTAaBJIATh C IOMOUIBIO INefarora IPUHUMUIBI JEHCTBUS HW3YYEHHBIX
npuOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOI HA UX ONMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJIBTMETP, CUETUMK DJIEKTPUUYECKOW DHEPrUH, 3JIEKTPOOCBETUTEIbHBIE
pUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), DIECKTPUUYECKHE
MPEAOXPAHUTEINN; AJIEKTPOMATHUT, 3JIEKTPOABUTATENb TMOCTOSHHOTO TOKA),
UCIIOJIb3Ysl METOJAMYECKUE MaTepuabl O CBOMCTBAX (DU3MYECKUX SIBICHUUA H
HE00XoanMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0CJIE MPEIBAPUTEILHOTO OOCYXKICHHS C MEJaroroM IpocTble
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIe NpUOOpHl IO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (PKMJIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUIaTellb BHYTPEHHETO CrOpaHMs, >JEKTPOCKON, peocTar);
COCTABJISITh CXEMBI JJIEKTPUUYECKMX LENeld C IOCIEeI0BaTEIbHBIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HAUYEHHUS
AJIEMEHTOB DJIEKTPUUECKUX LEIEH;

MPUBOAUTH MPUMEPHI/HAXOAUTh HH(OpPMALMIO O MpUMEpax MPaKTUYECKOIO
UCIIOJIb30BaHUs (PU3UYECKUX 3HAHUH B IOBCEIHEBHOM KU3HU I 00€CTIeUeHUS
0€30MacHOCTH MpU OOPAILEHUU ¢ MPUOOPAMH M TEXHUYECKUMHU yCTPONUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIOACHHUS HOPM 3KOJOTMYECKOrO IOBEICHUS B
OKPYXarUIEn Cpele;

OCYIIECTBIISITh C MOMOIIBIO MEJarora MOUCK HHpopManuu (QU3NIECKOro
couepxkaHusi B ceTH VHTEpHET, Ha OCHOBE HMEIOUIMXCS 3HAHUM U IYTEM
CpaBHEHUSI JOMOJHUTEIbHBIX MCTOYHHMKOB BBLACNATH MHGOPMALIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON UITM MOKET OBITh HETOCTOBEPHOM;

UCIIOJI30BaTh MPHU BBINOJHEHUU Y4E€OHBIX 3aJaHUN OTOOPaHHYIO MEeAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (U3HUECKOro COAEpk aHUs, CIPABOUYHbIC
MaTepuaibl, pecypchl ceTu HTepHeT; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHHUS
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TeKCTa, peoOpazoBanusi THGOPMAILIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha aJNrOpUTM U YTOYHSIOIIKME BOIPOCHI IIEAArora;

— co3JaBaTh MOJ PYKOBOJCTBOM IeJarora C OOCYXJCHHEM IUlaHa pPalbOThI
NUCbMEHHBIE U KpaTKHE YCTHBIE cOOOIIeHHs, 0000mas WHPOPMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DM3UUYECKOTO COJAEPKaHUSA, B TOM 4YHCIE MyOIMYHO
NPEACTABIATh PE3YJIbTATHI IPOEKTHON WJIM UCCIEA0BATEIBCKON IESITEIbHOCTH;
IpU 3TOM T'PAMOTHO MCIIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BHICTYIICHUE MTPE3CHTALINEH;

— TIPH BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIETOBAHUM (DU3UUECKUX MPOIIECCOB
MO/l PYKOBOJCTBOM TI€larora pachlpeiensiaTh O00s3aHHOCTH B Tpymme B
COOTBETCTBHUM C ITOCTABJICHHBIMH 3aJla4aMH, CJICIUTH 3a BBIIOJHEHHUEM IUIaHA
NEUCTBUIN U KOPPEKTUPOBATH €r0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYNIbI; BBICTPAaMBATh KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

9 KJIACC
[IpenmeTHBICe pe3yiabTaThl Ha 0a30BOM YPOBHE JODKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTD y 00YUAIOIINXCS YMCHHI:

— OpPHUEHTHPOBATHCA B TOHATHSAX M OINEPUPOBaTh MMM Ha 0a30BOM YypOBHE:
cucTeMa oOTcu€ra, MaTepuajgbHas TOuKa, TPACKTOPHUSA, OTHOCUTEIHLHOCTH
MEXaHUYeCKOTO ABMXKEHHUs, nedopmanus (ympyras, IuiacTH4ecKas), TpeHHUe,
YyeHmpocmpemumenbHoe YCKoOpeHue, HEBECOMOCTb W IepPerpy3KH; LEHTP
TSDKECTH; aOCONIOTHO TBEPAOE TeENo, IEHTP TSHKECTH TBEPIAOTO Tela,
paBHOBECHE; MEXaHMYECKHE KoJeOaHWs W BOJHBI, 3BYK, HH(]Ppa3ByK
Y yIIBTPa3BYK; AJCKTPOMATHUTHBIC BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATBHO30PKOCTbh, CHEKMPbl UCHYCKAHUSL U NO2TIOWEHUS,
anb(a-, 6eTa- U TaMMa-u3ITyYeHUsl, U30TOMbI, sJIepHast SHEPreTHKa;

— COOTHOCHUTH SIBJICHHS TIOCIIC IPEABAPUTEIBHOIO0 OOCYXICHHUS C IeJarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSMOJIMHEHHOE JBIKCHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKCHHE, CBOOOJIHOE IIaJICHHE Tel,
PaBHOMEPHOE JIBI)KCHHE IO OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE
JIBIDKCHHUE, KoJieOaTelbHOE JBHXKEHHE (3aTyXalollue U  BBIHYXKICHHBIC
KojieOaHus), PE30HAHC, BOJIHOBOE  JIBIDKCHHE,  OTPaKCHHUE  3BYKa,
IPSAMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHUE U TIPEJIOMIICHUE CBETA, MOJTHOE
BHYTPECHHEE OTPaKEHUE CBETA, Pa3I0’KEHHE OEIIOTO CBETa B CIICKTP U CIIOKCHHE
CHEKTpaJIbHBIX IIBETOB, TUCIIEPCHS CBETA, CCTECTBEHHAS PaJMOAKTHBHOCTD,
BO3HMKHOBEHUE JIMHCHYATOTO CIHEKTpa W3JIyYCHHs) II0 OIHMCAHUI0 WX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHMX JaHHOE
(bu3nyuecKoe SBJICHUE;

— pacrio3HaBaTh C TOMOIIBIO TIEAAarora MPOSBICHUE HM3YYCHHBIX (PU3NUECKUX
SIBJICHUM B OKpYy»XaroieM Mupe (B ToM unciie (U3nIecKue SBICHUS B IPUPOJIC:
MPUIMBEL U OTIWBBI, JBMKeHUE I1aHeT COJMHEYHOM CHCTEMBI, PEaKTHBHOC
JBDKEHUE  JKUBBIX  OPraHU3MOB, BOCIPHUSATHE 3BYKOB  YKUBOTHBIMH,
3eMJIETPSICEHUE, CECMHUYECKHE BOJHBI, IIyHAMH, 9XO0, IIBETA TEJ, OMTUYECKHE
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SBJICHUSI B IPUPOJIe, OMOJOTUYECKOE AEUCTBUE BUAMMOTO, YIbTPA(PHOIETOBOTO
U PEHTTEHOBCKOTO W3JIyYE€HUH; €CTECTBEHHBIA paJMOaKTUBHBIA  (POH,
KOCMHUYECKHE JIy4YH, PaJUOaKTHBHOE MH3IIyYCHHUE TPUPOIHBIX MHUHEPAJIOB;
JCeCTBHE PaIMOAKTUBHBIX M3IIYYCHUN HA OpraHU3M YeJIOBEKa), IPU ATOM MO/
PYKOBOJICTBOM TI€/Iarora IMEpPEeBOJUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUECKHX SBICHHUIA;
OMKCHIBATh TOJI PYKOBOJACTBOM IieAarora c oOCyXJAeHHeM IulaHa paOoThl
U3Y4YEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHHS, MCIHOJB3YS (PU3NUYECKHE
BEJIMYMHBI (CpEHSIE M MTHOBEHHAs CKOPOCTh Tella NpU HEPaBHOMEPHOM
JIBUYKEHUH, YCKOPEHUE, MepeMElIeHUE, MyTh, YIIIOBas CKOPOCTh, CHJIA TPEHHUS,
CuJia yOpyrocTH, CHJIa TSKECTH, YCKOpEHUE CBOOOIHOTO MaJieHus, BeC Tela,
UMITyJIbC Te€Ja, WMIIYJIbC CHJIBI, MEXaHW4ecKas padoTa M MOIIHOCTb,
NMOTEHLMAJIbHAST DHEPTUs Teja, TMOAHITOrO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAS DHEPTUS CKATOW MPYKHUHBI, KWHETHYECKasl SHEPTHUs, MOJTHAas
MEXaHW4YecKas OJHEeprus, MepHoJ M dYacToTa KoJeOaHWW, NIJTUHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelbh MPETOMIICHUS
Cpenpl); TpU OMUCAHUH C TOMOINBIO YYWTENs] MPABHIBHO TPAaKTOBATh
(U3NYECKUN CMBICI MCMOJIb3YyEMbIX BEIMYMH, OOO3HAYEHUS W EIUHUIIBI
(¢u3nyecKkux BEIMYMH, C ONOPOM Ha METOAUYECKHX MaTepual HaXOAWUTh
(opMyJibl, CBA3BIBAIOLIME JAHHYI (QHU3NYECKYI0 BEJIWYUHY C JIPYTHUMH
BEJIMYMHAMH, CTPOUTHh TpaduKU M3YUYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepU30BaTh IIOCIIEe TPEABAPUTEIHLHOTO OOCYKIEHUS C TIEAarorom
CBOICTBa Tell, (pU3nUecKue IBJICHUS U MTPOIIECCHI, UCTIONB3YS 3aKOH COXPaHECHHSI
SHEPTUM, 3aKOH BCEMHUPHOTO TSITOTCHHS, NPUHIUI CYNEPHO3UINHA CHII,
MPHUHIIAIT OTHOCUTENbHOCTH ['anmuies, 3axoHbsl HbIOTOHA, 3aKOH COXpaHEHHSI
UMITYJIbCA, 3aKOHBI OTPAXKEHUS W TPEJIOMJICHHUS CBETa, 3aKOHBI COXpaHEHUS
3apsA0BOTO M MAacCOBOTO UMCEN MPH SAEPHBIX PEAKIUSIX; MPU 3TOM HAXOIUTh
CJIOBECHYIO (POPMYJHUPOBKY 3aKOHa M €ro MaTeMaTU4YeCKOE BBIPAKEHHUE C
ornopoit Ha upoBbie 00pa30BaTEILHBIE PECYPCHI;

COOTHOCHUTB I10J1 KOHTPOJIEM Iefarora pu3ndeckue npoLecchl U CBOWCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH TIPU TIOMOIIM TI€arora MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BsCHEHHE W3 2—3 JOTMYECKUX IIaroB C OMNOpPOd Ha 2—3 H3yYEHHBIX
CBOWCTBA (PM3MUECKUX SBICHHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
peliath TUIOBbIE pacyETHBIE 3a7aun B 1—2 NEeHCTBUS C ONMOPOM Ha alNrOpHUTM,
MpeBAPUTENILHO Pa300paHHBI COBMECTHO C, UCTOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBaOIIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJladyd
3aMUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOUIME WM W30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIWMBIE I PEIICHHS,
MPOBOAUTH PAcUy€Thl M OLEHUBATH C MOMOIIbIO YUYUTENS PEATHCTUYHOCTH
MOJIy4YE€HHOTO 3HAUY€HHUs (PU3NUECKON BEIIUYUHBL;

UMETh MPENICTAaBICHHE O TMPoOIeMax, KOTOPbIe MOKHO PEIINTh MPU TOMOIIN
(¢U3NYECKUX  METO/OB; WCIONB3ys ONHCAHWE HWCCIEIOBaHUS, TIOCIE
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OpelBapUTEILHOTO OOCYXIEHHSI C TMEJaroroM BBIACHIATH IPOBEPSIEMOE
MPEANOJIOKECHNEe,  OIEHWBATh  MPABWIBHOCTh  TOpSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIIOICHHIMA
Y OTIBITOB;

yMETh HaXOJUTh C UCIOJIb30BaHUEM IU(MPOBBIX 00pa30BATEIbHBIX PECYpPCOB
OMBITHI MO HAOMIOACHHUIO (DU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tel
(u3ydyenre BTOporo 3akoHa HpIOTOHA, 3aKoHa COXpaHEHUS DJHEPrUu;
3aBUCUMOCTH TEepHoJia KoJIeOaHUN MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYJbl MajbIX KOJI€OAHUN;
IPsIMOJIMHEWHOE PpACTIPOCTPAHEHHE CBETA, pa3yiokKeHHe Oe0ro CBeTa B CIEKTP;
U3y4YEHHUE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
mpeaMeTa B coOuparomield JinH3e; HaOMIOICHWE CIUIONTHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYUYCHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 HU30BITOYHOTO
HaOopa OOOpy/IOBaHUSI C OMOPOM Ha CXEMY; OINKCHIBATH XOJI OIbITA U €ro
pe3yabTaThl, (GOPMYITUPOBATH BEIBOIBI 11O PyKOBOACTBOM II€Iarora;
IPOBOJUTh TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAUYCHHUE U3MEpAEMOW BEIUYHUHBI (QoKycHoe paccmosiHue
cobuparouel JIUH3DL); 000CHOBBIBATh BBIOOD crioco0a
U3MEPEHUS/U3MEPUTEIBHOTO MPUOOPa;

MIPOBOJIUTH COBMECTHO C II€IarOTOM HCCIIEIOBAHNE 3aBUCUMOCTEH (hM3UIECKUX
BEJIMYMH C UCTIOJb30BAaHUEM TIPSIMBIX HW3MEPECHHH (3aBUCHUMOCTH ITyTH OT
BPEMEHHU TP PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha9alIbHOM CKOPOCTH; ITIEpHO/Ia
KOJIeOaHMT MAaTeMaTHYEeCKOTO0 MAasSTHHKA OT JUTMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXEHHUsS CBETA OT yIJIa MAJCHUS M yrja MPEIOMIICHHS OT yTja IMaJeHuUs):
mocJie 00CYKICHUS TI0JT PYKOBOJICTBOM TI€Iarora IiiaHupOBaTh UCCICAOBAHNE,
coOupaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAThl TMOJYYECHHOM 3aBHUCHUMOCTU
¢u3nuecKkuXx BETWYMH B BHJE TaOMUIl ¥ TpapuKOB, JA€NaTh BBIBOJBI I10
pe3yibTaTam UCCIEI0OBaHNUS;

COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (PU3NIECKUX BETUYUH (CPEIHSISI CKOPOCTh U
YCKOPEHHE Tejla MPU PAaBHOYCKOPEHHOM JBM)XCHHH, YCKOPEHHE CBOOOIHOTO
MajgeHus, JKECTKOCTh TMPYXHHBI, KOIPOUIMEHT TPEHUS CKOJIBKCHHS,
MexaHuyeckas paboTa U MOIIHOCTb, 4YacToTa W TMepuoja  KoJeOaHHit
MaTeMaTHYeCKOTO U MPYKMHHOTO MAasTHUKOB, ONTHYECKAsI CHJIa COOMPAFOIIICH
JIMH3BI, PATMOAKTUBHBIN ()OH): ¢ TTOMOIIBIO MeIarora IIaHupPOBaTh U3MEPCHHSI;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH U3MEPCHHUS, CICIYS
NPEIJIOKCHHOW ~ MHCTPYKIIMM,  BBIYHCIATH  3HAYCHWE  BEIMYHUHBI U
aHAM3UPOBATh TOJYYCHHBIC PE3yJIbTaThl ¢ YUETOM 3aJaHHON MOTPEITHOCTH
W3MEpPECHUN;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TpHU paboTe C J1abopaTOpPHBIM
00opyI0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHHUS C Ie1aroroMm;
COTIOCTaBIIATh C IIOMOINBID TIEAarora OCHOBHBIC TMPU3HAKA HW3YYEHHBIX
duznyecKkux MoJeNnel: MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIo,
TOYCYHBI MCTOYHUK CBETA, Jyd, TOHKAas JIMH3a, TUTAHETapHAas MOJIe]b aToMa,
HYKJIOHHAsI MOJI€JIh aTOMHOTO sIJIpa ¢ OMOPOK Ha METOINYECKUE MAaTePHAJIBL;
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XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBHOIO OOCYXIEHUS C IIeAarorom
NPUHLNNBL JEUCTBUSL M3YUYCHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OMOpOil Ha UX ONUCaHUsA (B TOM YMCIIE: CHUAOMETP, JATYUKH IOJIOKEHUS,
pPacCTOSIHUSL M YCKOPEHUs, PaKeTa, 3XO0JIOT, OYKH, MEPUCKOIN, (oTroammnapar,
ONTHYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa),
UCIOJIb3YsI IU(PPOBBIE 00pa30BATENbHBIE PECYPCHI;

UCIIOJIB30BaTh MOJ PYKOBOJCTBOM IE€JArora CXeMbl U CXEMATHUYHBIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOILIECCOB MPU PEHICHUH Y4eOHO-MPAKTUUYECKUX 3ajady;
ONTHYECKHE CXEMBI JJI1 MOCTPOEHUS H300paXEHUl B IUIOCKOM 3€pKaje U
coOuparome JuH3e;

MIPUBOANTH MPUMEPHI/HAXOAUTh HWH(POpPMAIIUIO O MpUMEpax MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3UUECKUX 3HAHUI B IOBCEIHEBHOM KU3HU I 00€CIIEUCHUS
0€30macHOCTH MPU OOPAIEHUU ¢ TPUOOPAMH M TEXHUUECKUMHU YCTPOUCTBAMH,
COXPAHEHUsI 370pPOBbsI U COOJIOACHHUS HOPM 3KOJOTMYECKOIO IOBEJICHUS B
OKpYJKaroIIEH CPELE;

OCYLIECTBIIATH MOl PYKOBOJICTBOM I€jarora NoUCcK HHGopMauu Gu3n4ecKoro
conepkaHusi B cetu MHTepHET, caMOCTOATENbHO (POPMYNHPYsT MOUCKOBBIN
3ampoc, HAXOAWTh IIYyTH ONPEIEICHUS JOCTOBEPHOCTH  IOIYUYEHHOU
“H(pOpMAaIMU HA OCHOBE UMEIOIIUXCS 3HAHUN U JOTOJHUTEIbHBIX HCTOUHUKOB;
UCIIOJI30BaTh MPH BBHIMOJHEHUU Y4EOHBIX 3aJaHUN OTOOPaHHYIO MEAaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOro COJAEpkKaHUs, CIPABOYHBIC
MaTtepualbl, pecypcsl ceth UHTEpHET; BIaAeTh NPUEMAMH KOHCIIEKTUPOBAHUS
TeKCTa, npeodpazoBanusi THGOPMAIIMK U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C OINOPOM Ha AJTOPUTM U YTOYHSIONIME BOIPOCHI I€1arora; CO3/1aBaTh MO
PYKOBOJICTBOM TIe[arora ¢ 00Cy>KJIeHUEM IJIaHa pa0OThl MUChbMEHHBIC U YCTHBIC
COOOIIeHUST HAa OCHOBE MH(OPMAITUU U3 HECKOJIBKUX UCTOUYHUKOB (PHU3UYECKOTO
colepkaHusi, MyOJIUYHO TMPEACTABIATh PE3ydAbTaTbl MPOEKTHOM WU
UCCJIEI0BATENbCKOM  JESTENIbHOCTU; MpPU 3TOM TIPaMOTHO HCHOJb30BATh
M3YYEHHBI TOHATUWHBIA anmapar u3y4dyaeMoro pasgena (U3MKH U
CONPOBOX/JaTh BBICTYIUICHUE TMpEe3eHTalMe ¢ Yyd4€ToM O0coOeHHOCTEeH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOAMMBIX HA OCBOEHHUE KaXKI0M TeMbl yueOHOTO npeamera «Dusnkan
denepanbHON aTanTUPOBAHHONW OCHOBHOW 0Opa30BaTEeIbHON MPOTPAMMBI OCHOBHOTO OOIETO OOpa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM DeaepanbHOil padoyeil mporpamMmmsl
yueOHoro npenmMera «dusnkay 06pazoBaTeIbHOM MPOrpaMMbl 0CHOBHOTO 00111ero oopasoBanus. [Ipu stom Opranusanus Bpase
camMa BHOCUTh U3MEHEHUS B COACpKAHHME M paclipe/ieleHne y4eOHOro marepualia 1o rojaM oOydeHus, B MOCIEI0BATEIbHOCTD
M3y4YeHUs] TEM U KOJUYECTBO YAaCOB HA OCBOCHHUE KaXKJIOH TEMBI, ONpPENEJICHUE OpPraHU3ALMOHHBIX (POopM OOydeHus W T.II.
OOOCHOBaHHOCTh JAHHBIX U3MEHEHUM OIpeAensieTcss BbIOpaHHbIM 00pa3zoBaTenbHON opranu3auueid Y MK, uHAMBUAYaTbHBIMU
MCUX0(U3NIECKUMH OCOOCHHOCTSIMU KOHKpETHbIX oOydarommxcsi ¢ 3IIP, cremneHbo yCBOGHHOCTM HMMHM YYEOHBIX TEM,
PEKOMEHIALUAMH 10 0TOOPY U ajanTaluy yueOHOro MaTepuaa rno Gpusuke, npeacTapaeHHbIMU B [osicHUTENbHON 3amucke.

7 KJACC (68 u)
TemaTuveckui OcHOBHBbIE BUbI 1eSITEILHOCTH Y4YaIuXcs
OcHoBHOe coaep:KaHHe . N
0,10k, TEMA (Ha ypoBHe yueOHBIX el cTBHI)
Paznen 1. ®u3nka u e€ posib B MO3HAHUM OKPY:Kamomero mupa (6 u)
du3uka — @usnka — Hayka o0 npupone. SIBneHus | BoiiBieHne OCHOBHBIX pa3iM4Mid NMpPW HMOMOIIM Iegarora Mexnay (U3MYEeCKMMH M XHMHYECKUMHU

HAyKa 0 pupoje
(29)

npupoasl  (MCP).

MEXaHHUYCCKHC,

TCILIIOBEIC,

MAar"HuMTHBIC, CBETOBLIC, 3BYKOBBIC.

duznueckue SIBJICHUA:

DJICKTPUYICCKUC,

npeBpameHusiMa (MC — xumus).

PacniozHaBanme u KiaccHHKalMs IOCiIe OOCYKISHHS C IMEeJaroroM INpd IOMOLIM HaBOISIIMX
BOIIPOCOB  (DM3HUYCCKUX SBICHUHA: MEXaHWYECKHMX, TEIUIOBBIX, JJISKTPHYECKHX, MAarHUTHBIX
U CBETOBBIX.

HabGnronenue u onucanne GU3HIECKHUX SBICHUH Ha 6a30BOM ypOBHE.

dDuznyeckune
BeJMYHUHBI (2 1)

dusnyeckne

BCJIMYUHEI.

H3mepenune

Qusnuecknx BenuuuH. Qusuueckue npubops®

OHPGHGHGHI/IG IIpyu NOMOIIH MeJarora HeHbl ACJICHU KaJIbl U3BMECPUTEIIbHOTO an/I60pa.
I/I3MepeHHe 1o 06pa3uy IoJA pyKOBOACTBOM Ii€arora JIMHEHHBIX pasMepoB TCJI U IMPOMEKYTKOB

5 MC — »eMeHTHI cojiepKaHusl, BKIFOYAKOIIHE MEKIPEIMETHBIE CBS3H, KOTOPBIE TIOAPOOHEE PACKPHITH B TEMATUIECKOM TUIAHMPOBAHAH.
6 KypcuBoMm 0603HaYeH yUeOHBIH MaTepual, KOTOPbIil H3y4aeTcsl, HO HE BRIHOCUTCS Ha IPOMEXKYTOUHYIO U HTOTOBYIO aTTECTAIIHIO.
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THoepewmnocmo
CHCTEMA E/IMHHUIL.

Hemoncmpayuu’

1. MexaHn4eckue, TEIIIOBBIE, JJIEKTPUUECKHE,
MarHuTHbIE, CBETOBBIC SIBIICHUS.

2. duznueckue NpuOOPHI U MPOLEAYpa MPSIMBIX
U3MEpPEHUIl  aHaJlOroBBIM W IM(POBBIM
npudopom.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenne LICHBI JIeTICHUS

U3MEPUTEIFHOTO mpubopa (ucronmp3yst

TEXHOJIOTHUYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenue paccTosHUM.

3. Usmeperne  o0béma

TBEPIIOTO Tena.

4, Onpedenenue pazmepos mMaublx mei.

5. W3mepenne Temueparypbl IpU HOMOIIN

JKMJKOCTHOTO ~ TepMOMeTpa M  JaT4yHKa

TeMIIepaTyphbl.

6.  Ilpogeodenue uccredosanusa no npogepxe

eunomesvl:  OATLHOCbL — NOAEMA  WAPUKA,

NYWEeHHO20 20PU3OHMANbHO, mem Dofbule, Yem

bonvute gblcoma nycka.

usmepenuii.  MexyHapoaHas

KHUIKOCTH n

BPEMEHH C y4ETOM IOTPELIHOCTEH.

H3mepenue 1o obpasily oA pyKOBOACTBOM Ileiarora 00bEMa XKUAKOCTH U TBEPIOrO Tela.
Wzmepenne mo o0pasily Mo PYKOBOACTBOM IIeJarora TeMIIepaTypbl NP MOMOIIN YKUAKOCTHOTO
TEpMOMETpPA ¥ JJaTYNKA TEMIIEPATYPBbI.

BeinoniHeHNe HECTIOKHBIX TBOPYECKMX 3a/JaHMH C OIOpOH Ha ajropuTM, IPEABAPUTEIHHO
Ppa3oOpaHHBII ¢ IeJaroroM Mo IOUCKY CIIOCOO0B U3MEPEHHUS HEKOTOPBIX (PU3MUECKUX XapaKTePUCTHK,
HaIpuMep, pPa3MepoB MalbIX OOBEKTOB (BOJOC, MPOBOJIOKA), YHOANEHHBIX OOBEKTOB, OONBIINX
paccTOsHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYKAeHUE MpeTaraéMbIX CII0COO0B.

EcTecTBeHHO-
HAYYHBIH MeTO/
no3Hanus (2 4)

Kak ¢wusuka u japyrue ecTeCTBEHHbIC
HAYKH U3y4aloT pupony. Ecmecmeenno-nayunviil
MemoO no3Hauus: HabmooeHue, NOCMAHOBKA
HAYYHO20 — BONPOCA,  BbLOGUJICEHUE — 2UNOME3,
IKCHEPUMEHM NO NpOoepKe 2Uunomes, 0ObICHeHUE
HaOodaemozo agrenus. Onucanue ¢husuueckux
SABNEHUL C NOMOWbIO MOOEEIL.
IpeameT U MeTO/IbI HU3UKH.
Hemoncmpayuu
1. OmpeneneHune MOTPENIHOCTH
IKCIIEPUMEHTA.

BeIIBIDKEHNE THIIOTE3 TIOCIIE TPEABAPUTENHLHOTO O0CYKICHUS € TIEaroroM, 0ObsSCHAIONINX MIPOCThIE
SIBJICHUSI, HAIIpUMep:

— T0YeMYy OCTaHaBIHMBACTCS JABMXKYIIEECS 110 TOPU30HTAILHOM OBEPXHOCTH TEJIO;

— T0YeMY B XaPKYIO ITOTOJy B CBETJION O/IEXE POXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB ITPOBEpPKH THIIOTE3 U3 IPEIUIOKEHHBIX 11€1ar0roM.

HaOmonenne mnpeuIoKeHHBIX II€AaroroM HCCIEeOBaHUH 10 TPOBEpKE KaKOW-JIMOO THITOTE3BI,
HampuMep: JalbHOCTh MOJETA IIapHKa, MYIIEHHOTO TOPH30HTAJIbHO, TeM Ooiblle, yeM Ooiblie
BBICOTA ITyCKa.

ITocTpoeHne COBMECTHO € MearoroM NpocTeimux Mojenei Gpu3n4eckux sBjIeHuH (B BUE PUCYHKOB
WIN CXEM), HallpUMep MajfieHre IpeIMeTa; MPSIMOIMHEHHOE paclIpoCTpaHEHHE CBETa.

7 Bee JlemoncTpanuu u JlaGopatopHble pa0oThl, NMPEACTAaBICHHBIE B COAEPKAHHWH, AOMYCKaeTcsl (MOXKHO) MPOBOJMTH, MCHONB3Ys HH(GOPMALMOHHBIE M 3JIEKTPOHHBIE TeXHONoruu (1uppoBbie

00pazoBaTeNbHBIE PECYPCHI).
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Pa3nen 2. IlepBoHayajbHble CBeJIeHHs O CTPOEHHH BelecTBa (5 1)

Ctpoenue
BemlecTBa (1 u)

CtpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, UX
pasmepol. Onvimul, O0okazvlgaroujue OUCKPemHOe
cmpoeHue geujecmed.

Jlaéopamopnvie pabomol u onvimsi®.

1. Omenka muamerpa aTromMa METOZOM DPSIOB (C

HCTONIb30BaHueM (oTorpadmii).

HabGnroneHue u HHTEpIpeTanist COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIHMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHKka NpU TOMOIIM TEXHOJOTHMYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYJ ¢ HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OmnpeneneHue mocie NpeIBapUTEeIbHOI0 00CYXKISHUS C IEJaroroM pa3MepoB MallbIX Tell.

JBuxkenue

H B3aNMOJIEHCTB
He YacTHI
BelecTBa (2 4)

JBmwxenue yactul BemiecTBa. CBsi3b CKOPOCTH
JIBIDKCHUS YacTHIl ¢ TeMIlepaTypoil. bpoyHoBckoe
nBwkenue, 1uddysus. Bzaumoodeticmeue wacmuy
eeujecmea: NPUMAdICEHUe U OMmMAalKugaHue.

JHemoncmpavuu

1. HabnroneHnue GpOyHOBCKOTO ABHYKECHHUS.

2.Hab6monenue auddysuu.

3.Habmooenue  ssrenutl,  0OBACHAIOWUXCS

NPpUMAICEHUEM UNU OMMATKUGAHUEM HACTUY
6eujecmea.

Jlabopamopnsle pabomol u onvimol

1. Oyenxa ouamempa amoma memoodom ps0o08

(c ucnonvzoganuem pomoepaghuii).

2.0npITBI 1O HAOMIOAEHWIO  TEIUIOBOTO

pacImpeHus ra3oB.

3. OmpITel IO  OOHAPY)KEHHWIO NEHUCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

HabnroneHnue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOYHOBCKOTO IBHXKCHUS U ssBIcHUS quddy3un.
IIpoBeneHue U OOBACHCHHE C OMOPOI HA ANTOPUTM, MPEIBAPHUTEILHO PAa300paHHBIN C MeJaroroM
OIBITOB IO HAOJIOJICHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.

IIpoBenenne u OOBSACHEHUE OMBITOB C OMOPOM HAa aNTOPUTM, MPEABAPUTENHHO Pa3zoOpaHHBIN C
MeJIaroroM Mo 0OHAPYKEHHUIO CHJT MOJIEKYJIIPHOTO MPUTSDKEHUS U OTTAIKUBAHUSI.

ArperatHsbie
COCTOSIHMS
BenecTBa (2 4)

ArperarHble COCTOSIHMSI BELIECTBA: CHMPOCHUE
2a308, Jrcuokocmen u meépovbix
(kpucmaniuyeckux) men. Bzaumoceazv medcoy
CBOUCMBAMU  8EUeCNE 8 DA3HBIX A2PecamHbIX
COCMOAHUAX U UX  AMOMHO-MOAEKYVIAPHbIM
cmpoenuem. Ocobennocmu aspezammuix
COCMOSIHULL BOOWL.

Hemoucmpayuu

1. Habmonenue nuddysum.

Omnucanue oA pyKOBOACTBOM IeAarora (¢ UCIoIb30BaHUEM MPOCTHIX MOJIENEl ) OCHOBHBIX PAa3IHUNit
B CTPOCHUH I'a30B, KHUIKOCTEH U TBEP/BIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoll CXKHMAeMOCTH JKMIKOCTEH ¥ TBEPABIX Tei, OOJBIION
C)KUMaeMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM ypOBHE I10Jl KOHTPOJIEM IEarora 0 COXpaHeHHH (OPMBI TBEPABIX TEJ U
TEKY4eCTH KUAKOCTH.

HaOmonenue 3a onbITamMu, 10Ka3bIBAIOIINMH, YTO B TBEPIOM COCTOSIHUM BOJIbI YACTHIIBI HAXOAATCS B
CpeIHEM Jajblie IpyT OT Apyra (INIOTHOCTH MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIEHHE C OIOPOW HAa IUAAKTUYECKHH MaTepuall TPOCTBIX B3aUMOCBS3EH MeEXIy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHMH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3neck 1 anee NPUBOJNUTCS PACIIMPEHHBIH MTepedeHb 1a00paTOPHEIX PadoT U ONBITOB, U3 KOTOPOT'O YUHTENb AeNIaeT BEIOOP M0 CBOEMY YCMOTPEHHIO U C YIETOM CITHUCKA SKCIIEPHMEHTAIbBHBIX 3a/IaHUH,
nperaraeMsix B pamkax OI'D mo ¢pusuke.
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Paznen 3. /IBu:keHue u B3aumoaeiicreue tei (21 u)

Mexanuueckoe
nBukeHue (3 u)

Mexanuueckoe JABM)KEHUE. PaBHOMepHOE U
HepaBHOMepHOe IBIkeHHe. Ckopocts. Cpeduss

cKopocmy  NpU  HEPAGHOMEPHOM — OBUIICEHUU.
Pacuér myTH 1 BpeMeHH ABHKEHHSL.
Hemoncmpayuu
1. HabnroneHne MEXaHWYECKOTO  JIBMDKCHUS
Terna.
2. IamMepeHne  CKOpOCTH  MPSIMOJIMHEHHOTO
JBYKCHUS.
Jlabopamopnsie padbomuvl u onvimol
1. Ompenenenne  CKOpOCTH  PaBHOMEPHOTO

JBIOKCHUsT (LIApUKA B XKHUIKOCTH, MOJCIH
3JIEKTPUYCCKOTO aBTOMOOHIIS U T. IL.).

2. Onpenenenue cpemHeit CKOPOCTH
CKOJIBKEHUST OpycKa WM IIapuKa [0
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIDKCHHS M OIIPEACICHHE €T0 MPU3HAKOB MOCIHE MPEIBAPUTEIHLHOTO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €r0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEIBAPUTEIHLHOTO OOCYKICHNUS C TIEJArOrOM.

Pemrenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAETIeHHE MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBIDKEHHUSL.

AHaiM3 npu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH IIyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HMHEPLMH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuyuHa usMeHeHus
ckopocmu  Osudicenusi men. Macca kak mepa
unepmuocmu mena. IInotocts BemiectBa. Cas3b
NIOMHOCMU C KOIUYECMEOM MOJIEKYIl 8 eOuHuye
006véMma eeugecmea.

Jemoncmpayuu

1. HaGmoienne sIBIICHUS HHEPIIUH.

2. HabnromeHne W3MEHEHHWs CKOPOCTH MIpH

B3aUMO/ICHCTBUH TEIL.
3. CpaBHeHHE Macc 10 B3aUMO/ICHCTBUIO TEll.

OOBsiCHCHHE TIPU TIOMOIIM TEXHOJOTHYSCKOW KapThl M Telarora W IPOTHO3HPOBAaHUE SIBICHHMA,
00yCJIOBJICHHBIX HHEPIHEH, HApUMeEp: YTO MPOHUCXOIWT MPU TOPMOXKCHUHM HIIM PE3KOM MaHEBpE
ABTOMOOWIIS, IOYEMY HEBO3MOXKHO MTHOBEHHO NPEKPATUTh JIBIDKEHUE HA BEIOCHIICIC WIIH caMOKaTe
HT. I

HaGmronenne u 0a30BBI aHANHW3 OMBITOB MO PYKOBOJCTBOM IEAarora, JeMOHCTPHUPYIOIINX
W3MEHEHUE CKOPOCTH JIBHXKEHUS Teja B pe3yJibTare JeHCTBUS Ha HETO APYTUX TeJl.

Pemenune TUMOBBIX pacyE€THBIX 3a7a4 B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpeJelieHHe MacChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne u 0a30BBI aHANHW3 OMBITOB MO PYKOBOJCTBOM IEAarora, JeMOHCTPHUPYIOIINX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU Te€Jla OT €ro MacChl IPU B3aUMOIEUCTBUM Teil. M3MepeHue Macchbl
TeJa pa3IMYHBIMH CITIOCOOaMHU.

OmnpeneneHre COBMECTHO C TIEIarOroM IDIOTHOCTH TeJa B pe3yJIbTaTe H3MEPEHHUS ero MacChl  00bEMa.
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Cuna. Buael cna
(14 )

Cuna KaK XapaKTePUCTHKA
B3anMoieiicTBus Ten. Cuiia YIpyrocTH W 3aKOH
T'yka.  Hsmepenue  cunbi ¢ nomowpwio
OuHamomempa. SIBIeHWE TATOTEHUS W CHIA
TsokecTd. Cuna msscecmu HaA Opy2ux NiaHemax
(MC). Bec mena. Hegecomocmo. CnoxeHue CHl,
HaIlpPaBJIECHHBIX o OIHOU psAMOH.
PaBHogeiictByromas cun. Cuna mpenus. Tpenue
cronvoicenus u mpenue noxosi. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu?
1. CnoxxeHue cwii, HampaBlICHHBIX IO OJHOW
MPSIMOH.

Jabopamopnsie padbomuvl u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO TENa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
pacTsbkenust  (nedopmanuu) TPYKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tesla U
XapakTepa CONPHKACAIOLUIUXCS OBEPXHOCTEN.

M3yuyeHne COBMECTHO C MeJaroroM B3auMOJIEHCTBUS KaK MPUUMHBI UI3MEHEHUS] CKOPOCTH TeJIa UITU €ro
neopManum.

Onucanue Ha HAYaJIbHOM YPOBHE PEAlbHBIX CUTyallui B3aUMOJEWCTBUS TEN C MOMOIIBIO MOJENeH, B
KOTOPBIX BBOAUTCS MOHIATHE U N300PaKEHUE CUIIBI.

M3yuyeHne moj pyKOBOACTBOM IMeJarora CWiibl YIPYTOCTH, 3aBHCHUMOCTH CHJIBI YHIPYTOCTH OT
YIUTMHEHUS] pe3WHOBOTO IIHYPa WK IPYXKUHEI (C IOCTPOCHHEM rpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTyaluH,
B KOTOPBIX MPOSBISIETCS NEHCTBHE CHIIBI yIPYTOCTH (YIPYTOCTh Msda, KPOCCOBOK, BETOK JepeBa
U 7ip.).

AHanu3 ¢ Onopoil Ha IUAAKTUYECKUM MaTepuall IOoJ KOHTPOJIEM IeAarora CUTyalui, CBsI3aHHBIX C
SIBJICHUEM TATOTEHHUSI.

[loHumMaHue ¢ OMOpPOW HA CXEMBI INPH IIOMOIIM MEAarora OpPOUTATIBHOTO JBIXKCHHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepLun (MC — acTpoHOMUS).

W3mepenne Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ITOr0 cnocoba M3MepeHus Mocie
TIOBTOPEHUS C MEJarOroM.

HabnroneHue siBIeHUsSI HEBECOMOCTH.

HabmroneHune 3a 3KCIIepUMEHTAIBHBIM TIOy9IeHUEM MIPaBUiIa CIO0KCHUS CHJI, HANIPABJICHHBIX BIOJb
o1HOM npsimoit. OnpesieneHye mpy NOMOILM IeAarora BEIUYMHbI PABHOACHCTBYIOIEN CHIL.
Wzydenue mo pyKOBOACTBOM IEIAarora CIIIBI TPEHUS CKOJNBKCHUS U CHJIBI TPEHUS TIOKOSI.
HccrenoBanre ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBHCHMOCTH CHIIBI TPEHHsI OT Beca Tela
1 CBOHCTB TPYIIHUXCS TOBEPXHOCTEH.

BazoBerif aHanmm3 ¢ onopoi Ha AWAAKTHYECKUH MaTepHall MoJ KOHTPOJIEM IeAarora MpakTHYeCcKIX
CHUTYaIlHi, B KOTOPBIX MPOSBISCTCS NCHCTBHE CUIIBI TPCHHUS, HCIIOIB3YIOTCS CIIOCOOBI €€ YMCHBIICHUS
WIM yBenuYeHus (KaTaHWE Ha JIbDKaX, KOHBKAX, TOPMOXKCHHE aBTOMOOWIIS, HCIIOJh30BAHUE
TIOINTUITHUKOB, MJIaBAaHUE BOJHBIX JKUBOTHBIX 1 Jp.) (MC — Ouonorus).

Pemenune TUMOBBIX pacyE€THBIX 3a1a4 B 1—2 JEWCTBUS C OMOPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C I1€JaroroM C UCIOJIb30BaHueM (HOPMYJI ISl pacuéTa CHIIbI TSHKECTH, CHIIBI
YOPYTOCTH, CHUITBI TPEHUSI.

Pa3nen 4. laBae

HHUe TBEPABIX TeJ, KUAKOCTeH 1 ra3oB (21 4)

JlaByieHnue.
Ilepenaua
JaBJeHHs
TBEPABIMU
TeJIAMH,
JKHAKOCTSIMH 1
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuieHus u yeeaudenus
oaenenus. Jlasnenue 2aza. 3asucumocmo
dasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus mgépovimu meiamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITnesmamuueckue mawiunol.

Jtemoncmpayuu?®

1. 3aBUCHUMOCTD

TeMIepaTyphl.

JaBJICHUA rasa oT

AHanu3 1 0OBbSICHEHHE C ONOPOi HAa JMIAKTUYECKHH MaTepual MoJ| KOHTPOJIEM Ie/Iarora OIbITOB U
MIPAKTUYECKUX CUTYalHil, B KOTOPBIX MPOSIBISETCA CHIIA TaBICHUS.

OO0ocHOBaHME € ONOPOH HA TEXHOJIOTHUECKYIO KapTy P MOMOIIIH 1e/1arora Croco00B yMEHbIISHUS 1
YBEIMYEHUS NABJICHUS.

W3ydenne nox pyKoBOJICTBOM II€larora 3aBUCHMOCTH JIABJICHHS ra3a 0T 00bEMa U TEMIIEpaTypHI.
W3yuyeHne mox pyKOBOJACTBOM Il€Aarora OCOOCHHOCTEW Ilepeiadd AaBIEHUs TBEPIABIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHHME PE3YJIBTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIleCTBa B
TBEPIOM, JKUAKOM H Ta3000pa3HOM COCTOSHISIX MPEATI0KEHHBIMU (OPMYITHPOBKAMHU.

Habmronenue 3a 3KCepUMEHTAIBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Hepeaaqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

Pemenune THMOBBIX pacUETHBIX 3amad B 1—2 NMEHCTBUS C OMOPOW HA alrOPUTM, MPEABAPUTEIHLHO
pa3o0paHHBIN COBMECTHO € TIEIar0OTOM Ha pacuéT NaBJICHUS TBEPAOTO Tea.

JlaBjeHue
KuaAKocTH (5 u)

3aBUCHUMOCTb aBJICHHS XKHUAKOCTH OT Iy OHHBIL.
Tuopocmamuueckuii napaooxc. Coodbwarowuecs
cocyoul. I'uopasnuyeckue Mexanusmul.

Jemoncmpayuu?

1. CooOmraronuecs COCybI.

2. 'mapaBnuyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PyKOBOJICTBOM IEIAarora 3aBHCHMOCTH
JABIICHUS KUJKOCTH OT TTyOHHBI MOTPYKEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3yueHne COBMECTHO C MEJAaroroM COOOIIAIOIMNXCS COCYI0B.

Pemrenne THNOBBIX pacd€THRIX 3af1ad B 1—2 AEWCTBHSA C OMOPOW HA AITOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIAaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

HabGmonenue 3a 00bsiCHEHHEM NPHUHIIMIIA JEHCTBHS THAPABIMYECKOTO Ipecca.

AHanu3 M OOBSCHEHHWE C ONOpOW Ha JUIAKTUYECKHH MaTepHall MOJ KOHTPOJIEM IIeAarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX IIPOSIBICHUE JaBJICHU KMIKOCTU U 3aKkoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me IpH Iiy0okoBogHOM HeIpstHUN (MC — Ounosorus).

ATtMmocdepHoe
napjenue (6 1)

Atmocdepa 3emin 1 aTMOC(epHOE JaBlICHHE.
Tpuuunel cywecmeosanus 6030YuWHON 000I04KU

3emnu. Onvim Toppuuennu. HM3mepenue
ammocgheprozo oagnenus. 3asucumocmo
ammocgepHoco  OagneHuss Om  blCOMbl  HAO
ypoeHem  mops. Ilpubopvr  Ona  usmepeHus
ammocgepHo2o 0agneHus.

JMemoncmpayuu?

1. [MposiBiieHune aeiicTBHsA aTMOCHEPHOTO

JIaBJICHHSI.

HaGmonenue 3a skciepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUS.

AHanu3 ¥ 00bsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CBA3aHHBIX C IHCTBUEM aTMOC(HEPHOTO TaBICHUS.

HabGnroneHue 3a 00bSICHEHHEM CYIIECTBOBaHMA aTMOChEphl Ha 3eMIIe 1 HEKOTOPBIX IUIAHETax MU &
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH HM3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenue THUMOBBIX PacyETHHIX 3ajad B 1—2 NEHCTBHSA ¢ ONOPOH Ha ajuropuTM, HpeaBapHUTEIEHO
pa300paHHBIIl COBMECTHO C IIEAAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

H3ydenue nox pyKoBOJICTBOM IeJlarora yCTpolHcTBa OapoMeTpa-aHepousa.

38




JlelicTBUE
SKHIKOCTH M raza
HA NOrpy:KéHHOE
B HUX TeJo (7 4)

Heticmaue sicuokocmu u 2aza Ha NOSPYHCEHHOE
6 Hux meo. BrITamkuBaiomas (apXxuMeIoBa) CHia.

3axon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

Hemoncmpayuu?®

1. 3aBuCHMOCTh  BBITANKUBAIOUIEH CHIBI OT

00péMa TOTPY)XEHHOH dYacTH Telna H

IUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITANKMBAIOMICH CIJIBI  BECy

BBITECHEHHOM JKUJKOCTH.

3. YcnoBue miaBaHWs TeN: IUIABaHUE WIH
NOTpy’)KeHHEe Tel B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IJIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBaHue 3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMA TMOTPYKEHHOH B KHUJIKOCTb
YacTH TeNa.

2. OnpeneneHre  BHITAJKUBAIOIICH  CHIIH,
JNEHCTBYIOIIEH Ha TeENo, NOrpyXEHHOE B
JKUAKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH
CUJIbI, IEHCTBYIOILIEH Ha TEJIO B )KUJIKOCTH, OT
Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOILINE 3aBHCUMOCTH
BBITQJIKUBAIOLLIEH CHJIbI, JIEUCTBYIOIIEH Ha
TEJO B )KUIKOCTH, OT 00bEMA MOTPYKEHHON B
KHUJIKOCTh YacTH Tejla M OT IIOTHOCTH
JKUJKOCTH.

5. Koncrpyuposanune apeomMerpa I
KOHCTPYUPOBaHUE JIOAKU U OINpeAeseHUe €€
rpy3010IbEMHOCTH.

HaGmroneHne 3a dKkcriepuMeHTAIbHBIM 00HAPYKEHUEM JIEHCTBHS KUIKOCTH U ra3a Ha MOTPYKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIOTHYECKYIO KapTy BBHITAIKABAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TeIo,
MOTPYKEHHOE B KUAKOCTb.

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYFOIIIX
3aBHCHUMOCTH BBITAIKHBAIONICH CHIIBI, IEHCTBYIONICH HA TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHOU
B ’KUJIKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrnenoBanue moa pyKOBOACTBOM IEIarora 3aBUCHMOCTH Beca Teja B BOJIC OT 00bEMa MOTPyKEHHOM
B ’KUJKOCTb YacTH Tea.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C OMOpPON Ha ajlroOpuTM, MpeABapUTENHHO
pa3o0paHHBII COBMECTHO € TIEIarOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/a U yCIOBHS IIAaBaHHS TEl.
KoHcTpyupoBaHue npu momoiy negarora apeoMerpa uil KOHCTPYUpPOBaHUE JOAKU U ONPENEICHHE
€€ Tpy30I0AbEMHOCTH.

Pazpnen 5.

PadoTa u MmomHOCTh. JHeprus (12 u)

Pao6ora
M MOLIHOCThH

Bw

Mexannueckas paboTta. MomHOCTb

Habmrogenne 3a SKCIIEpUMEHTAIBHBIM ONPEACICHHEM MEXaHWIECKOH pabOTHl CHIBI TSDKECTH HpHU
NaficHUM Tela M CWIBl TPEHUS IPU DPABHOMEPHOM IME€PEMELIEHUM Tejla [0 TOPU3OHTAIbHOU
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOITHOCTH, Pa3BUBAEMON IIPH MOABEME T10 JIECTHHIIE.
Pemenune TUMOBBIX pacyE€THBIX 3a7ad B 1—2 JEWCTBUS C OMOpPON HA aJrOpUTM, TPEABAPUTEITHHO
pa3o0paHHBII COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHN4IeCKOH paboThl M MOIIHOCTH.
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IIpocteie
MeXaHU3MBI (5 4)

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS
INIOCKOCTb.  [Ipasuno  pasnogecus  pwiuaza.
Ilpumenenue npasuna paenogecus puvluaea K
onoky. «3onomoe npasuno» mexamuxu. KIIJ
HOPOCTBIX MeXaHM3MOB. IIpocTele MeXaHHM3MBI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. ITpumMepsl IPOCTHIX MEXAHM3MOB.

Jabopamopnsie padomuvl u onvimol

1.0mpenenenne pabOTBHl CHIIBI TPEHUS TIPH

PaBHOMEPHOM JIBUOKEHUHT Tena 1o
TOPH30HTAIIbHON TTOBEPXHOCTH.

2. NccnenoBanne ycnoBUi paBHOBECHS phIvyara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIHs).

HavanbHoe moHMMaHUe BBHIUTPHIIIA B CHIIE MMPOCTHIX MEXAHU3MOB Ha MPUMEPE phluara, moABHKHOTO
1 HETIOIBIKHOTO OJIOKOB, HAKJIIOHHOH ITJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCIOBHS PaBHOBECHS phlyara.

OO0Hapy>keHHe 0 pyKOBOJICTBOM IIEAArora ¢ OOPOi Ha TUAAKTHICCKUN MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAX W MPUCTIOCOOICHUSX, CIIONB3YEMBIX B OBITY U TEXHHUKE, a
TakXKe B XKUBBIX oprannzMax (MC — 6uoorus).

Habmronenue 3a sKcriepuMeHTaIbHBIM JOKA3aTEIECTBOM paBEHCTBA paboT MpH MPUMEHEHHUH MTPOCTHIX
MEXaHU3MOB.

Omnpenenenne nox pykoBoacteoM neaarora KITJ[ HakIIOHHOM MIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABaAPUTEITHHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHEHHE NMpPaBUiIa PABHOBECHS phluara M Ha pacyér
KIII.

MexaHnndeckast
sHeprus (4 4)

Mexannueckass 3Heprus. Kuunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00Ho20
8UO0A MeXAHUYecKol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs SHEPTUU B MEXaHHUKE.

JladopaTopHbie padoThI U ONBITHI.

1. Usyyenue 3aKOHA COXpaHCHUS
MEXaHUYECKOH SHEPruu (31eKkTpoHHas
JIEMOHCTPAIIHS).

HabmnroneHue 3a 3KCIEpUMEHTAIBHBIM OIpEACICHUEM U3MEHEHUSI KUHETHUECKOW M MOTEHIMAIbHOM
SHEPIHU Tela MPH €ro CKATBIBAHNUU 110 HAKIIOHHOW IIOCKOCTH.

DopMyNnUpOBaHHE COBMECTHO C II€AaroroM Ha OCHOBE HCCIENOBaHMA 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPTHH.

[Ipencrapnenue npu NOMOLIM MENArora rpaHyL IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPTUH.
Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEWCTBHs C ONOPOW HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IE/IarOroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3zepBHoe Bpems (3 u)

8 KJIACC (68 1)

TemaTnuecknii
0JI0K, TEMBI

OcHoBHOe coaep:KaHHe

OCHOBHbIE BH/IbI JIeSITEILHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX J1eiicTBUIl)

Pasnen 6. TenuioBble siBieHus (28 4)
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Ctpoenne
U cBOlicTBa
BewecTBa (7 4)

OcnosHule nonodicenus MONEKYNAPHO-
KUHEMUYecKou meopuu CmMpoeHUs Geujecmed.
Macca u pazmepsvr amomog u monexyn. Onvimbl,
noomeepoicoaiowue  OCHOBHblE — NOJONCEHUS.
MONEKYNIAPHO-KUHEMUYECKOU MeopUlU.

Mopemu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue u
amopgnvie mena. OOvicHeHUe CBOUCME 2a308,
acuokocmeti U meepobIX mMel HA  OCHOGe
NOAOHCEHUL MONEKYAAPHO-KUHEMUYEeCKOU Meopull.
CMaunBaHUe U Kanuuiapuvle sAnenus. Teniosoe
pacuupenue u cocamue.

Jemoncmpayuu?®

1. HabnroeHne OpOyHOBCKOTO TBUKECHUS.

2. Habmronenue muddysun.

3. HaOmronenne  siBiIeHU

KaIMWULIPHBIX SBICHHH.

4. HabnronieHre TEIIOBOTO paclIupeHust Tell.

5. I3MeHeHue naBiieHHs1 Ta3a MPU M3MEHEHHH

00béMa 1 HarpeBaHUH MITH OXJIAXKICHUH.

Jlabopamopnsie pabomol u onvimol.

1. OmbITBl O OOHApPYKECHUIO JIEHCTBHUS CHII

CMadYrBaHUA n

MOJICKYJIIPHOT'O HNPUTSIKCHUA (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OneITEL 11O BbIpAllIUBAHUIO  KPHUCTAJIIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI Io Ha6J'IIO,I[eHI/IIO TECIIJIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH M TBEPIBIX
Tell

4. OmpeneneHue aBICHUS BO3AyXa B OamoHe
HITPHIIA.

5. OnBITH, JAEMOHCTPUPYIOIIKME 3aBUCHMOCTH
JaBICHUs BO3JyXa OT €ro oo0wbéMa W
HaTrpeBaHMS WIN OXJIAKICHHS.

6. [Iposepka cunome3svl TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonbuka JICUOKOCIIU 6
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbi.

HabnroneHne U MHTEpOpETAIHs COBMECTHO C TMIEIaroroM OIBITOB, CBUICTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUU BELIECTBA: OIBITHI C PACTBOPEHUEM Pa3IUYHbBIX BEUIECTB B BOJIE.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 JEWCTBUS C OMOPON HA ajlroOpuTM, MpeABaPUTENHHO
Ppa300paHHBI COBMECTHO C IEJArOrOM IO OLCHUBAHUIO KOJIMYECTBA ATOMOB HJIM MOJICKYJI B STHHHUIIC
00bEMa BelecTBa.

[Ipencrapnenne mpy MOMOIIH TeAarora OpOyHOBCKOTO IBIKEHUS, ABNeHUS Iu(y3nn u pazamdmii
MEXAy HUIMH Ha OCHOBE IOJIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOEHUS BEIIECTBA.
OOBsicHeHHE TIPH TIOMOIIH TIeJarora ¢ OMOpol Ha TUIAKTHYECKUH MaTephall OCHOBHBIX PasiIMduil B
CTPOEHUM Ta30B, JKUAKOCTEH W TBEPABIX TEI C HCIHOJB30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

[IpoBeneHue noJl pyKOBOACTBOM IIEAATOra OIBITOB 110 BRIPAIMBAHUIO KPUCTAJIIOB IIOBAPEHHON CONH
WJIM caxapa.

IIpoBeneHue COBMECTHO C MEAAroroM U 0OBSICHEHHE U3 MPEIOKEHHOTO IIepedHs BHIBOJOB OIBITOB,
JIEMOHCTPUPYIOIINX KalWIISPHBIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

OObsicHEHHUE C OTTOPOM Ha TEXHOJIIOTHYECKYIO KapTy IO/ pYKOBOJICTBOM I€/Iarora poJid KaliUIPHBIX
SIBIICHUI JJTs1 TIOCTYIUICHHUS BOBI B opranu3M pacteruii (MC — Ouosorus).

HaOmtojeHue onpITOB 10 HAOJIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIAKOCTEH U TBEPBIX TEIl.
OOBsICHEHHE C OTIOPOI Ha TEXHOIOTHIECKYIO KapTy MOJ] PyKOBOJCTBOM IeIarora COXpaHeHHs 00bEMa
TBEPHABIX TEJ, TEKyYECTH KUIKOCTH (B TOM YHCJE, Pa3HUIBI B TEKYYECTH IS Pa3HBIX KUAKOCTEN),
JIaBJICHUSI rasza.

HabmroneHue 3a mpoBeGHUEM OIBITOB, TEMOHCTPUPYIOIINX 3aBUCHMOCTE JaBICHUS BO3IyXa OT €ro
00béMa W HarpeBaHUS WM OXJAXKICHUSA, M UX OOBSCHCHHE Ha OCHOBE AaTOMHO-MOJCKYJISPHOTO
YYEHUS.

AHanu3 Npu HOMOIIH Tearora ¢ ONOpod Ha AMAAKTHYECKUH MaTepuasn MPaKTHUYECKUX CHUTYaIlUi,
CBSI3aHHBIX CO CBOWCTBAMMU Ia30B, )KUJIKOCTEH U TBEPJIBIX TEII.
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TemaoBbie
npoueccsl (21 )

Temneparypa. Cesizb  memnepamypvl — co
CKOPOCMbIO MENNI0B020 OBUIICEHUSL YACTIUY,.
Buytpennsis sHeprust. Cnocobvl  usmeHeHus.
GHYMPpEeHHel — dHepeuu: — menionepeoava  u
cosepuienue pabomvi. Budvl mennionepedauu:
Menionpo8oOHOCHIb, KOHBEKYUS, U3LYHeHUe.
KonnuectBo TEIUIOTHI. VY nenvHas
TEIIOEMKOCTE BelecTBa. Teniooomen u meniogoe
pasnogecue. Ypasuenue meniosozo baniaunca.
Ihasnenue u omeepoesanue KPUCMAIIUYECKUX

gewjecms.  YIenbHas ~ TeIJIOTa  IIABICHHUS.
Ilapoobpaszosanue u xonoencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpazoBaHus. 3asucumocms memnepamypul
Kunenuss ~ om  ammoc@epnoco  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust ~ TOomMBa.  YJenbHas  TEIJoTa
CTrOpaHusl.

Ipunyunvl pabomsr mennogvix Oguzameneu.
K1l Mennine02o
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpeost (MC).

3axon coxpanenus u npeepawjenus dnepeuu 8
mennosvix npoyeccax (MC).

Jemoncmpayuu?®

1. [IpaBuna u3MepeHus: TeMIeparyphl.

2. Buzel Terutonepenadm.

3. OxnaxkJieHne pyu COBEPIICHNH PaOOTBHI.

4. HarpeBanue 1nipu COBEpUICHHH PaOOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEMJIOEMKOCTEH  pPa3IHMYHBIX
BEIIECTB.

6. HabmoneHne kuneHus.

7. HaOmoneHne TMOCTOSHCTBA — TEMIIEPaTYpEI

TIpH TUIABJICHUH.
8. MoJenu TEeIUIOBBIX IBUIATENEH.
Jabopamopnsie pabomul u onvimol.
1. [Ipogepka eunomesvi TUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonouxa JCUOKOCmU 6
mepmomMempuyecKkoul mpyoxe om
memnepamypbi.

OOocHOBaHHME N0 MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOroM NpaBHI H3MEpEHUs
TeMIepaTypsbl.

CpaBHEHHE PA3IMYHBIX CIIOCOOOB M3MEPEHHS U LIKaJl TeMIIEPATYPBHI.

HabnroneHue 3a npoBeJieHUEM OIBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE BHYTPEHHEN SHEPTuH Tela B
pe3yJbTare TeIionepe1adu U paboThl BHEITHUX CHIL.

Habmronenune 3a mpoBeneHHEM OITBITOB, OOCYKICHHE MPAKTHUECKUX CUTYalni, JeMOHCTPHPYIOLIIX
Ppa3Iu4HbIE BUBI TEMJIONEPENAYH: TEIUIONPOBOIHOCTD, KOHBEKLINIO, U3ITyUEHUE.

HccnenoBanue ¢ omopodl Ha TEXHOJOTMUYECKYIO KapTy IIOJ PYKOBOACTBOM II€Aarora sIBJICHUS
TEIUI000OMEHA TIPH CMEIINBAHUH XOJOAHOM U TOpSIeH BOJIBI.

HabmroneHnne yCcTaHOBIICHHS TEITIOBOTO PAaBHOBECHS MEX/TY TOPSUEH M XOJIOIHOW BOJIOM.
OmnpepeneHue Npy NOMOIIY NeAarora KOJIM4eCTBa TEIUIOTHI, MOIYYEHHOTO BOJIOH MPH TEINIO0OMEHE ¢
HarpeThiM MeTAJUINYECKUM IIMIHHIPOM.

Omnpepnenenue 1o TadyuIe YACIbHON TEINIOEMKOCTH BEILIECTBA.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON HA ajlrOpuTM, MpEeABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MENaroroM, CBS3aHHBIX C BBIYUCICHHEM KOJIMYECTBA TEIUIOTHI M
TEMJI0EMKOCTH IIPH TETUIOOOMEHE.

AHanu3 Opyd MOMOILIM IeJarora CHUTyallil NPakTUYECKOrO HCIONb30BAHMS TEIUIOBBIX CBOWCTB
BEIIECTB W  MAaTepHaliOB, HaNpUMep B  IENIX  DHEProcOCpPe)KEHHs:  TEIUIOM3OJIILUS,
SHEeprocOeperaroIIne KPBIIIH, TPMOAKKYMYIISTOPHI | T. 1.

HabmroneHue siBIeHMA HCTTApSHUS U KOHACHCAIHH.

Habmronenue 3a ncciiegoBaHIEM MpoIiecca HCIapeHHs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE TIO ANTOPUTMY COBMECTHO C TIEIAaroTroM SIBIICHUH HCTIApEHISI U KOH/ICHCAIINN Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

HabGmtonenue 1 00bsicHEHHE ITpoliecca KUIIEHHs], B TOM YHCJIe 3aBUCHMOCTH TeMIIEPaTyPbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenre 1o TabNUIle OTHOCHTEIFHOMN BIaKHOCTH BO3-TyXa.

Habmronenue nporiecca IiaBiIeHns KPUCTAIIMYECKOTO BEIIECTBA, HAPUMeED, JIb/a.

CpaBHeHHE 10 IUTaHYy IPU IOMOIIM IIE€Aarora IMpPOIECCOB IUIABICHUA KPHUCTAIIHMYECKUX Tel
1 pa3MATYEHIS IPH HArpeBaHUU aMOP(HBIX Tell.

OmnpenesneHune 1Mo TadIUIE yACTBHON TEIUIOTH IUTABIICHHS JIbJIA.

OOBsicCHEHHE TI0 CXeMe TociIe OOCYKISHHS C TIeNaroroM sIBJICHUH TUTaBICHHS W KPUCTAIUIH3AaluN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Pemenne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AEWCTBUS C OMOPOH Ha ajlrOpUTM, NpEeABAPUTENBHO
pa300paHHBIN COBMECTHO C MIEIar0roM, CBSI3aHHBIX C BEIYUCIICHHEM KOJIMIECTBA TETIOTH B MPOIECCax
TETUIOTIepeauy IPH IJIABJICHUH U KPUCTAJUIM3ALINH, NCIIAPEHUH ¥ KOHACHCAIHH.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
MPUMEHEHHsI SBJICHUH IUIABICHUS M KPUCTAJUIM3AINH, HANpUMEp, IOMyYCHHE CBEPXYUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

AHanu3 Ipy TTOMOIIH Tle1arora padoTsl ¥ 00BSCHEHNE IPUHINIIA ISHCTBHS TEIJIOBOTO JBUTATENS.
Brruncnenue koauuecTBa TEIUIOTHI, BBIACISIOIIErOCS NPU CTOPAaHUM Pa3lIMYHBIX BHJOB TOILINBA, U
KII[ nBurarens.
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2.Habmronenue HU3MEHEHHUs BHYTpEHHEH
SHEPTHH Teja B pe3yNbTaTe TeIUIoNepe1aun U
paboTHI BHEIITHHUX CHIL.

3. UccrnenoBanne SBICHUS TEIUIOOOMEHA IIPH
CMELIMBaHUM XOJOJHOM U ropsiuel BOABIL.

4. Onpedenenue Konuuecmea mennomul,
HOMYHYEeHHO20 6000l NpuU Meniooomene ¢
Hazpemuvlm MemaiIudecKum YuiuHOpoM.

5. UccnenoBanue mporiecca HCIapeHusl.

6. OnpeziencHrEe OTHOCUTEIBHON BIaXKHOCTH
BO3IyXa.

7. Onpeoenenue yoenvHOU Meniomvl NAA6IeHUs]
a60d.

OOcyxJeHne COBMECTHO C IIEaroroM AKOJIOTHYECKHX IIOCIIEICTBUI MCIOJIb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOpPaHHus, TEIUIOBBIX U Tuapo3aekTpocTaHiuil (MC — 3Konorus, Xumus).

Paznes 7. DiekTpuyeckue H MArHUTHBbIE siBjieHust (37 4)

DileKTpUYecKHe
3apsabl.
3apsiKeHHbIE
TeJia M UX
B3aHMOo/IelicTBHE
(79)

Onexmpusayus men. JIBa poIa 3MEKTPHYSCKIX
3apsA0B. BzaummoneicTBUE 3apsyKEHHBIX — Tel.
3axon Kynona (3asucumocmo cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX Mel ON BETUYUHD
3aps008 U paccmosnus Mexicoy meiamu).

DnekTpudeckoe - Tode. Hanpsxcénnocmo
anekmpuyeckoeo noasa. Ilpunyun cynepnosuyuu
NEeKMpUYECKUX nouetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NeKMPUYecKul 3apsi0.
Cmpoenue amoma. TIpOBOTHAKH M TUIIICKTPUKH.
3aKoH COXpaHEHUS YICKTPUIECKOTO 3apsia.

Jemoncmpayuu?®

1. DnexTpuzanus Te.

2. lga poma DIEKTPHYCCKHX 3apsAIoB U

B3aMMOJICHCTBHE 3aPSDKCHHBIX Tell.

3. YCTpOHCTBO U IeHiCTBHE 3IEKTPOCKOIIA.

4. DneKkTpocTaTHYecKasi HHITYKIIHS.

5. 3aK0H COXpaHEHUs STEKTPUUECKUX 3apsIIOB.

Jlabopamopnsie pabomol u onvimol.

1. OneITEl IO HAOMIOAEHUIO DJIEKTPU3AIMHA Tell

WHIYKLIUEH U IPU CONPUKOCHOBEHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JICKTPHU3ALMH TEJ IPH CONPUKOCHOBEHNH W MHAYKIUEH.
HaGmonenue u 0o0bSCHEHUE € OMOPOW HA JUJAKTUYECKUH MaTepuaj B3auMOJCHCTBUS OJTHOMMEHHO
U PA3HOUMEHHO 3apsSKEHHBIX TElL.

OObsicHEeHHE MTPY TIOMOILY Te/Iarora MpUHIKNa AeHCTBUS 3JIEKTPOCKOTIA.

OObsicHEeHHE COBMECTHO C II€[aroroM SIBICHUH SJEKTPH3alUHM IPU CONPUKOCHOBEHHU TEN U
MHIYKIHUEH ¢ UCIIOJIb30BaHUEM 3HAHUHI O HOCUTENX JJIEKTPUYECKHUX 3apsA10B B BELIECTBE.
PacriosHaBanne u OOBSCHEHHE II0 CXEME COBMECTHO C TII€aroroM SBJICHHH 3JIEKTPU3ALNU
B MIOBCEJHEBHOM KHU3HH.

Habmonenne u 00bsICHEHHE C OITOPOit Ha TEXHOIOTHUECKYIO KapTy OIBITOB, MILTIOCTPUPYIONINX 3aKOH
COXPaHEHHUs JIEKTPUIECKOT0 3apsaa.

HaGmoienne onpITOB 10 MO/ICIIMPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPHYECKOTO TOJIS.

HccnenoBanne moa pyKOBOACTBOM IeJarora JEMCTBUSL 3JIEKTPUUYECKOrO IOJII HA NPOBOJHUKU U
JUDJIEKTPUKU
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IocTosinHbIH
3JIeKTPUYECKUIT
ToK (17 4)

DnexTpudeckuil Tok. Yenosua cyuwecmeosanus
anexmpuyecko20 moxa. VICTOUHUKY MOCTOSHHOTO
ToKa. J[efiCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XMMHYECKOE, MArHUTHOE). DIeKmpudeckuil Mok
8 JACUOKOCAX U 2A3aX.

Pabota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA.
3akon [icoyna—/lenya. Dnekmpuueckue yenu u
nompeoumenu 1eKmpuyeckoll dHepeuu 6 Ovimy.
OnexTpudeckas menb. Cuna Toka. DIeKTPHIecKoe
HampsokeHue.  CONpoOTHBIEGHHE  IIPOBOAHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

st ydactka 1nenu. llociemoBaTenbHOe U
napajuiebHOe COEJIMHEHUE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

Hemoncmpayuu?®

1. I[IpOBOJHHUKH U TUDIICKTPUKH.

2. MoaenmupoBaHue CHJIOBBIX JIUHUHA

3MEKTPUUYECKOTO OIS,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHCTBUA 3JIEKTPUUECKOrO TOKA.

. DIeKTpUYEeCKUN TOK B )KUIKOCTH.

. I'a30BbIii pa3psn.

. I3mepenne cuitsl ToKa aMIepMeTpoM.

. I3Mepenne 3IeKTpHYecKOro HampsHKeHUs

BOJITMETPOM.

9. PeoctaT n MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomuvl u onvimol.

1. UccnenoBanue AEHCTBUS BIIEKTPUYECKOTO
TOJISI HA IPOBOAHUKHU U TUDJIEKTPUKU.

2. CoOopka 1 npoBepKa padoThI AINEKTPUIECKON

[[ETTH IOCTOSIHHOTO TOKA.

W3MepeHue U peryImpoBaHUe CHIIBI TOKA.

W3mepeHue u perynpoBaHie HaNpsHKEHUSL.

5. HUccredosanue 3agucumocmu Cuibl mMoKd,
uoyujeo yepes pesucmop, om
CONPOMUBILEHUS PE3UCTOPA U HANPANCEHUS.

6. Onwimbl, demoncmpupyrowue 3a6UcumMoCcinG
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 ONUHbL, NIoWaou
NONEPEeUHO20 ceveHuUsl U Mamepuand.

ONO Ol W

P ow

HabnrofeHne pasivyHBIX BHIOB JICHCTBUS JJICKTPUYECKOTO TOKAa M OOHApY)KEHHUE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEAHEBHON KU3HMU.

COopka 1Mo cxeMe U UCIIBITAaHKUE TI0J] KOHTPOJIEM IeIarora IEKTPHYCCKON IIeMH OCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyeil n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHHE MPH TOMOIIM YYHTENS OIBITOB, AEMOHCTPHUPYIOMIMX 3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTHBICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAU IOMNEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

bazoBrie npencTaBneHrs 0 NpaBUIAX CIOXKEHUS HANPSLDKEHUH NPU MOCJIENOBATEILHOM COEIUHEHUU
JIBYX pPE3UCTOPOB.

ba3zoBsle npencTaBieHus O IpaBUiIax AJI CUIbI TOKA IIPY NaPAIJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalMM IEfarora O CHUTYalusX II0CIEeNOBATENbHOTO M MapauleIbHOTO
COEJMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETSX.

Pemenne TUMOBBIX pacyE€THBIX 3a7a4d B 1—2 JEWCTBUS C OMOpPON HA ajlrOpUTM, MpEeABAPUTEITHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MpPU [OCIEIOBAaTEIbHOM U  MapaUIEIbHOM  COEAMHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IIOA PYKOBOICTBOM IIefarora padOTHI
3JIEKTPUYECKOT0 TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

OnpeneneHue ¢ Oomopod Ha TEXHOJOTMYECKYIO KAapTy IOJ PYKOBOJCTBOM I€Jarora MOLIHOCTHU
3JIEKTPUYECKOTO TOKa, BBIICIISIEMON Ha PE3UCTOPE.
Habnronenue 3a ncciieoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HalpsKEHUS Ha Heil.
OmnpenesneHue ¢ ONOPOi Ha TEXHOJIOTHYECKYIO KapTy 1Moj pykoBoacTBoM nefarora KI1/1 Harpesaresns.
Habmronenue 3a nccnegoBaHueM mpeoOpa30BaHus YHEPTUU TIPH MMOABEME Tpy3a MEKTPOIBUTaATEIIEM.
OOBsicCHEHHE TIOCNIE pacCyXACHHS C IEJaroroM M COCTaBJIEHHE IJIaHA-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX dJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsiCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHE TUIaHA-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBIKaHMA U NIPUHLKIA AEHCTBUSA IIABKUX NPEAOXPAHUTENEH.

Pemienne TUMOBBIX pacyE€THBIX 3a7ay B 1—2 AeWCTBUS C ONOPOH HAa alrOpUTM, NpEeABAPUTENBHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONIb30BaHueM 3akoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS dIIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodicenus HanpajiceHul
npu nocie008amenbHOM COeOUHeHUU O08YX
Pe3uUcmopoa.

Ilposepka npasuna Ons cuibl Moxka npu
napaienbHOM coeOUHeHUl pe3Ucmopos.
Omnpenenenre  pabOTBl  AIEKTPHYECKOTO
TOKa, HAYILETO Yepe3 PE3UCTOop.
OmnpeneneHue MOIIHOCTH DJIEKTPHYECKOTO
TOKa, BBIJICJIIEMO Ha pe3nucTope.
HccnenoBanue 3aBHCUMOCTH CHJIBI TOKa,
UIyLIEero Yepe3 JaMIOUYKy, OT HalpsDKeHUs
Ha Hell.

Onpeoenenue KII/[ nacpesamens.
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MarsuuTHble
siBJaeHus (6 1)

ITocrosiHHbIEe MarauThl. B3anumoeincTeue
MIOCTOSIHHBIX MarHuToB. Maenummuoe noie.
Maenummnoe none 3emnu u e2o 3Havenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maenumnoe
noJe snexmpuiecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmeue
MASHUMHO20 NOJA HA NPOBOOHUK C THOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
Hemoncmpayuu?®

1. B3aumozeiicTBHE MMOCTOSTHHBIX MarHUTOB.

2. MogenmpoBaHue HEBO3MOXHOCTH
pa3zeneHys NOII0COB MarHUTA.

3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.

4. OmpIT Dpcrena.

5. MarautHoe mose Toka. DJIeKTPOMarHur.

6. JlelicTBre MArHUTHOT'O TIOJISI HA TPOBOTHUK C
TOKOM.

7. DNeKTpOABUTaTENh IIOCTOSHHOTO TOKA.

Jabopamopnsie pabomuvl u onvimol.

1. HUccnemoBanue MarHUTHOT'O
B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

2. H3yueHue MarHUTHOTO OJISl TOCTOSIHHBIX
MarHuTOB TP UX OOBETMHEHUH U PA3/IEIICHUH.
3. HccnenoBanue JercTBUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OnsITH, JIEMOHCTPUPYIOLIUE
3aBUCHMOCTH CHJIBI B3aMMOJICHCTBHS KAaTYIIIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HalpaBJIeHUS
TOKa B KaTyIlKe.

5. H3ydeHwe neHCTBUS MAarHUTHOTO TTOJIS HA
MIPOBOJHUK C TOKOM.

6.  Koucmpyupoeanue u usyuenue pabomuvl
anexmpoosucamerns.

7. Wsmepenne KIIJ] snexTpoaBurateabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKoOBOJICTBOM IeJarora MarHUTHOTO B3aMMOJEHCTBHSI MOCTOSIHHBIX MAarHUTOB.
N3yueHune ¢ omnopoil Ha TEXHOJIOTMYECKYIO KapTy MOJA PYKOBOACTBOM II€arora MarHUTHOI'O IOJIS
MTOCTOSTHHBIX MarHUTOB IIPH NX OOBETMHEHNH U Pa3/IeIICHUH.

Habmronenue 3a mpoBeAeHNEM OTIBITOB 110 BU3YaM3AIMH TOJISI TOCTOSTHHBIX MarHUTOB.

N3yueHue nox pyKoBOACTBOM II€AArora sIBJIEHUSI HAMarHU4MBaHUS BELECTBA.

HccnenoBanue COBMECTHO € EAATOTOM JEHCTBUS 3JIEKTPUUECKOI0 TOKA HA MATHUTHYIO CTPEIIKY.
Habmronenne 3a TpOBENCHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTH CHJIBI B3aWMOJICHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CUJIbl M HaNpaBJI€HUS TOKa B KaTYIIIKe.

AHanu3 Mpu TMOMOIIM MeJarora CUTyallud NPaKTUYECKOr0 MPUMEHEHHUs 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYCCKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIIHE).

N3yueHne ¢ onopoil Ha TEXHOJOTUYECKYIO KapTy MO/l pyKOBOACTBOM Iearora AeicTBHsi MarHUTHOTO
T10JIs1 HA TIPOBOJIHUK C TOKOM.

N3yuenue ¢ onopoii Ha TUOAKTUYECKUI MaTepuall ACUCTBUS 3JIEKTPOABUTaTENS.

M3mepenue comectHo ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKU.

BazoBbie mpeacTaBIeHUS O Pa3MYHBIX MPUMEHEHHUAX AJICKTPOIBHUraTeNe (TPaHCIIOPT, OBITOBBIC
YCTpOWCTBA 1 Jp.).
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DJIEKTPOMATHHUT
Hasi HHAYKIUS
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobvi NONy4eHUs.
9NeKmpuyeckol dHepeuu. DINEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.
JMemoncmpayuu?
1. VccnenoBaHue SIBICHUS DJIEKTPOMAarHUTHOM
WHITyKLUH.

2. OmbiThl Dapagnest.

3. 3aBHCUMOCTh HANPaBICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUSL.

4. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopnsie padbomuvl u onvimol.

1. OmbITBI 1O WCCIENOBAaHUIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIMH: UCCIIEOBaHNE
W3MEHEHMH  3HA4YeHUs W HalpaBJCHUs
MHYKIIHOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCAaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpasJICHUSA UHAYKIITUOHHOI'O TOKa

Pe3epBHoe Bpems (3 u)
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9 KJIACC (102 u)

TemaTnuyecknii OcHoOBHOe cofiep:kaHue OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALMXCSH
0J10K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBUIA)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
MexaHuveckoe Mexannueckoe JBWKECHHE. MarepuanbHas | AHaIH3 ¢ TOMOIIBIO MeJarora U 00CYKICHUE Pa3IMYHBIX TPUMEPOB MEXaHUYECKOTO IBHXKCHUSI.
JBH2KEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYKICHHE COBMECTHO C MIEAroroM rpaHull IPUMEHUMOCTH MOJICITH «MaTepHaIbHAast TOUKAY.
U CIOCco0bI ero MEXaHUYECKOTO0  JBMXKEHHUA.  PaBHoMepHoe | OmmcaHue mociie OOCYXICHHsS C IeJaroroM MEXaHHYECKOTO JBHIKCHUS Pa3JIMYHBIMH CIIOCOOaMU
onucanus (10 4) | npsmonuHeiiHoe aBWKeHHE. Hepasnomeproe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonuneunoe  osudicenue.  CpemaHssi u | AHaIM3 TOJ PYKOBOACTBOM Ie[larora >KU3HEHHBIX CUTYyalluid, B KOTOPBIX MPOSBISIETCS
MEHOBEHHAsL CcKOpoCmb mena npu | OTHOCHUTEIFHOCTh MEXaHUIECKOTO JIBHYKCHUS.
HEPABHOMEPHOM OBUNCEHUU. HabnroneHne MeXaHH4eCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX Tl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHEHHE TyTeH W TPaeKTOPUH IBIKECHUS C OMOPON Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJICTBOM
NPAMONUHEUHOe oguoicerue. CBoOonHOE | Tearora OJHOTO U TOTO K€ TeIa OTHOCUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomepnoe osudicenue no OKpys’CcHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. ILlenmpocmpemumenvroe
ycKopeHue.
Jemoncmpayuu
1. HabnroneHne MeXaHMYECKOTO JBHIKEHHS
TeJna OTHOCUTENBFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHeE ITyTeH U TPACKTOPHUIl IBHIKSHUS
OIHOTO M TOTO >K€ TeJda OTHOCUTEIHHO
pa3HBIX TEN OTCYETA.

3. 3MepeHne  CKOPOCTH H  YCKOPCHHUS
MPSIMOJIMHEHHOTO JIBHIKCHHSL.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JBHKEHHUSI.

5. HaOmronenne JIBYKCHHUS Tena no
OKpPY’KHOCTH.

6. HaGmofgeHne MeXaHHYECKHUX  SIBIICHHUIA,
MPOUCXOIAIIUX B  CHUCTEME  OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JIBHXKCHHH  OTHOCHUTEIILHO

KabOuHeTa (U3UKH.

AHanm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiies 00 OTHOCUTENEHOCTH IBIKCHUST; BBITOTHEHHE 3aaHUH
10 TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BeIYUCICHNS IO 00pasily CpeqHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIIH IBHKEHHUS IIapHUKa
10 HAKJIOHHOU IIOCKOCTH.

AHanu3 1 00CyKICHUE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJICTBOM II€1arora crocooon
IpUOIIHKEHHOTO OMPEeNICHIsI MTHOBEHHOH CKOPOCTH.

OmnpenesneHue Mocie paccykISHHS C IIeJaroroM 1o CXeMe CKOPOCTH PAaBHOMEPHOTO ABIKEHUS (IIIapHKa
B KHIKOCTH, MOJICITH DJICKTPUICCKOTO aBTOMOOMJIS U T. II.).

OnpeneneHue COBMECTHO C IENAroroM IyTH, NMPOWIEHHOrO 3a JaHHBIA MPOMEXYTOK BPEMEHHU, U
CKOpOCTH TeJa Mo TpapuKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBI)KEHUS OT BPEMCHHU.
HavanpHble mpencTaBieHHE O TMPUHIOUNAX ICHCTBUS NPUOOPOB, HU3MEPSIOLINX
(ctmmomeTpoB).

[pocteiimue BBUUCIECHUS O 00pa3ily MyTH M CKOPOCTH TPH PAaBHOYCKOPEHHOM MPSIMOJIHHEHHOM
JBIDKEHUH Tela.

OmnpejeneHne COBMECTHO C MEAaroroM MpOMIEHHOTO MyTH U YCKOPEHHs JIBHXKEHHUS Tella Mo rpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBIDKEHUS TeIa OT BPEMEHH.
OmnpeneneHne ¢ TOMOIIBIO MTEAAarora yCKOPEHUs Tesla IPH PaBHOYCKOPEHHOM JIBI)KEHUH 10 HAKIIOHHOM
TUTOCKOCTH.

W3meperne mo cxeme MOCiIe PacCy AEHHUS C TeJaroroM Mephoja W 4acTOThl OOpamieHus Tena IIo
OKPYKHOCTH.

OmnpeneneHue HAaXOXAEHUS MOJ PYKOBOJACTBOM MENarora CKOpPOCTU PAaBHOMEPHOIO JBUXKEHUS Tela
10 OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopmnsie pabomol u onvimol.

1. Koucmpyuposanue mpaxma 014 pazeoua u
OanbHeUWe20 PABHOMEPHO20 — OBUNCEHU
WapuKa uiu menexcKu.

2. OnpeneneHne cpemHein CKOpOCTH
CKOJIbKEHMsI Opycka WM JIBHDKCHHS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne  ycKOpeHHWs  Teida  IpHU
PaBHOYCKOPEHHOM JIBHKCHUH o
HaKJIOHHOH IUIOCKOCTH.

4. UccnenoBaHue 3aBUCHMOCTH IIyTH  OT
BpPEMEHH IIPU PaBHOYCKOPEHHOM JIBIKCHHH
0e3 HayalbHON CKOPOCTH.

5. Ilposepka cunomesul: ecau npu
PABHOYCKOPEHHOM ogudCeHUU oe3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pao HeuémHuIx yucer, mo
coomeemcmeyioujue npoMeNCymKu
8pemen OOUHAKOBYL.

Pemenne TUMOBBIX PAacdyETHBIX 3agad B 1—2 JeWCTBUS ¢ OHNOPOM Ha aIrOpPUTM, HMpPEeABapUTEILHO
pa3o0paHHBII COBMECTHO C TM€JaroroM Ha OIpeAelIeHHe KHHEMAaTH4YeCKUX XapaKTePHCTHK
MEXaHHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUOB.

PacniosnaBanue n npuOIMKEHHOE ONKMCaHKe MO 00pasiy nocie o0CYKICHUS C MEAaroroM pasIMuHbIX
BUJIOB MEXaHMYECKOT'O JBMXKCHUS B INPUPOJIC M TEXHUKE (Ha NMpHUMepax CBOOOIHO MafaloluX Ted,
JBIDKCHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEACTB H IP.).

B3aumopeiictBue
Ted (20 v)

IlepBriii 3akoH Heiorona. Bropoit 3akoH
Herotona. Tperuit 3akon HbtoTona. Ilpunyun
CYnepnosuyuu cui.

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

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHHA. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
Jleuoscenue nnawem eoxpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hegecomocmo
u nepezpysKu.

PaBHOBecne MaTepHaIbHON TOYKH.
Abcomomuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3AKPenJiéHHOU  OCbi0

spawenusi. MoMeHT cuibl. [Jenmp msoicecmu.
JHemoncmpayuu
1. 3aBHCUMOCTh YCKOPEHHUS Tejia OT MacChl
TeJa U JeHCTBYIOIIEH Ha HETO CUJIBL.
2. HaOmronenne paBeHCTBa CHIT
B3aUMOJICHCTBHH TEIL.
3. U3MeHeHne Beca Tena TPU  YCKOPEHHOM

npu

Habmronenne u o0cyXIeHHE COBMECTHO C IEAArOrOM OIBITOB C IBHKCHHUEM Tela MPH YMCHBIICHUH
BIIMSIHUS APYTUX TEN, NPEMATCTBYIOIUX JBUKEHHIO.

AHanu3 Mo CXeMe MOcie PacCyXKIEHHsl ¢ NEeAaroroM Tekcra lajwies ¢ ONMMCAaHUEM MBICIEHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIMH; BEITIOJIHEHUE 3aJaHUil 0 TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxIeHre moj pyKoOBOJICTBOM MEAarora BO3MOYKHOCTH BBITIONTHEHUS 3aKOHA UHEPITUH B Pa3IMUHBIX
CHUCTEMax OTcuéra.

Habnronenne u 00CYXIeHHE COBMECTHO C IE€JAaroroM MEXaHMUYECKHX SIBJICHHUM, MPOUCXOISIUX B
cucteme otrcuéta «Tenexxka» npu e€ paBHO-MEPHOM U yCKOPEHHOM JIBH)KEHUU OTHOCUTENBHO KabuHeTa
¢bu3nKy.

JelicTBHs ¢ BEeKTOpaMu CUJI: BBITIOJIHEHHE 3aJaHUH 110 CJI0KEHUIO U BBIYMTAHUIO BEKTOPOB.
HabnrogeHne 3a mpoBeICHHWEM OIBITOB, AEMOHCTPHUPYIOMIMX 3aBHCHMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl Teja.

AnHanmu3 1 00BSICHEHUE ¢ ONIOPOH Ha TEXHOJIIOTHYECKYIO KapTy IO PYKOBOJICTBOM IIEAarora siBIICHHH C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HproToHa.

Pemienne TUNOBBIX pacu€THBIX 3a4ay B |—2 AeicTBUS C ONMOPOM Ha ajlroput™, MpEeABAPUTEIBHO
pa3o0paHHBId COBMECTHO C TIENaroroM C HCIOJb30BAaHMEM BTOPOTO 3akoHa HpIOTOHA W MpaBWiIa
CIIOXKCHWSI CHJL.

Omnpenenenne COBMECTHO C MEJAroroM XECTKOCTH MPYKUHEI.

AHanu3 cUTyalMil ¢ ONOpPOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM II€larora, B KOTOPBIX
HaOonatoTes ynpyrue aegopmaiin, 1 uX o0bICHEHUE ¢ NCIOJIb30BaHreEM 3akoHa ['yka.
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JBHKCHUM.
JlabopaTopHbie padoThl U ONBITHI.
1. VccnenoBanne 3aBUCHMOCTH CHIJIBI TPEHHS

CKOJNBXEHHUS OT CHWJIBIL  HOPMAJIBHOTO
JaBIICHHSL.
2. OnpeneneHne  kod(hQUIMEHTA  TPEHUS
CKOJIbKCHHSI.

3. OnpeneneHue KECTKOCTH HPYKHUHBI.

Pewenne THIOBBIX pacu€THBIX 3anad B 1—2 NEHCTBHS C ONOPOH HA AJITOPUTM, HPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C MIEIaroroM ¢ UCIOJIb30BaHueM 3aKkoHa ['yka.

HccnenoBanue mpy NOMOIIY Nearora 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJIBHOTO
napieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEJOBAHMS.

OmnpeneneHue 1Mo KOHTPOJIEM IeJlarora ¢ OOpoi Ha KOHCIEKT KO PUIIMEHTa TPEHHS CKOJIBKEHHS.
H3mepenue ¢ moMOLIbIO IEAArora CUIIbl TPEHUS MOKOSL.

Perenne THIOBBIX pacdETHHIX 3agad B |—2 IEWCTBUS C OMOPOi Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEIarOTOM C HUCIIOJIE30BAaHUEM (POPMYJIBI IS CHITBI TPEHHUS CKOJTBKCHHS.
AHanu3 1Mo cxXeMe IOCIE PACCyXIEHUs Menarora O JBHKEHHM TeJl TOJbKO IOJA AEHCTBHEM CHIIBI
TSKECTH — cBOOOTHOTO MaJCHHUS.
OObsicHeHHUE 110]1 PyKOBOJICTBOM II€J[arora He3aBUCHMOCTH YCKOPEHHsI CBOOOIHOTO MaJeHHs OT MaccChl
Tena.

Or1ieHKa COBMECTHO C II€JJaroroM BeJTMUMHBI CHIIBI TATOTEHHUS, ICHCTBYOMIEH MEX Ty IBYMS TenaMu (s
pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha JII/IL[aKTI/I‘IeCKI/Iﬁ Matepual ABUKCHUSA He6eCHbIX TCI 11O I[eﬁCTBHeM CHIJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM AOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaLlI/II/I).

Pemienne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AelcTBHS € ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEJaroroM C WCIIOJIb30BAaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHSA U (YOPMYIIBI
JUIsL pacuéTra CHIIbI TSXKECTH.

Habmronenune u 00CcykIIeHIE C TOMOIIBIO TIeIarora OMBITOB M0 M3MEHEHHUIO Beca Tella MPH YCKOPSHHOM
JBUKEHHHU.

AHanu3 ¢ MOMOILBIO NEAArora ycJlIoBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHUS C OMOPOM Ha ajIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C IeIaroroM Ha ONpeJielieHHe Beca Tela B Pa3iInuHbIX YCIOBHUSX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHUYECKYI0 KapTy MOJ PYKOBOJCTBOM IleJlarora Ciil, AEHCTBYIOUINX Ha
TeJNO, NOKOosLIeeCs Ha OIope.

OmnpepeneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PAa3IHYHBIX TEll.
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3akoHbI
COXpaHeHus
(10 u)

Umnynsc Tena. HM3menenue  umnynvca.
Hmnynvc cunvl. 3aKOH COXpaHEHUS UMILyJbCa.
PeaxtusHoe aBmwxenue (MC).

Mexanunueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
onepeuu u pabomul. TloTeHIMAMbHAS SHEPTHA
Tena, TOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi COHCAmMol RPYICUHbL.
Kunernueckas SHEpPrusl. Teopema o
Kunemuueckoli 9Hepeuy. 3aKOH COXPAHCHHSA
MEXaHUYECKOH IHEPTUu.

Hemoncmpavuu
1. Ilepenaua ummynbca HpH B3aMMOIECHCTBHU

Tell.

2. TIpeobpazoBanus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHe HMIIyJIbCa IIPH HEYIPYTroM
B3aUMOJCICTBUM.

4. CoxpaHeHHWE HMIyJbCa IpH aOCOIIOTHO

YOpyroM B3anMOJICHCTBUH.

HaOnroieHue peakTUBHOTO JBHIKCHHUSL.

CoxpaHeHHE MEXaHHYECKOW 3HEpruM mnpu

CBOOO/IHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKOH HSHEPruH IpH
JIBIDKEHUH Tella M0J] JEHCTBUEM NPy KUHBI.

Jabopamopnsie pabomuvl u onvimol.

1. Ompenenenne pabOTHI CHIBI TPEHHUS HpPU
pPaBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MIPU
noabpEMe rpy3a C HCIIOJIb30BaHUEM
HETIO/IBM>KHOTO U TTOJIBUXKHOTO OJIOKOB.

3. H3yueHue 3akoHa COXpaHEHUs SHEPTHUH.

SHEPTUH pu

ou

Habmonenue u 06cyieHre ¢ TOMOIIBIO TIe/larora OIbITOB, IEMOHCTPUPYIOLIHUX Hepeady UMITyJbca
IIpU B3aUMOJECHCTBUHU TEJ, 3aKOH COXPAHEHUS HMMITyJbca MpPHU aOCOIIOTHO YHNPYroM U HEYIpyrom
B3aMMOJICHCTBUH TEIl.

HabnroneHue neMOHCTpaluy Mejarora CUTyalluil B OKpy’Karollel *HU3HU C UCIOJIb30BAaHUEM 3aKOHA
COXpPaHEHHUS UMITYJIbCA.

PacnosHaBanue C OmOpoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM II€Aarora SsBICHUS
PEaKTHBHOTO IBIKEHUS B npupojie u Texauke (MC — Ouomnorus).

IIpuMeHeHHE COBMECTHO C MENAroroM 3aKOHA COXPAaHEHHs MMITyJbCa A pacyé€ra pe3yiabTaToB
B3aUMOACHCTBUSL Ten (Ha TpUMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMOJ-BHUKHO).

Pemenne THUMOBBIX PAacyETHBIX 3agad B 2—3 JEWCTBUS C ONOPOM Ha aJrOpPUTM, HpPeaBapUTEIIHLHO
pa3o0paHHBIl COBMECTHO C IEIaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.
OmnpeneneHue ¢ OMOPOi HA TUAAKTHYECKUN MaTepHuan paboThl CUIIbI YIIPYTOCTH MPU MOABEME Tpy3a
C HCIIOJIb30BaHMEM HENOABHKHOTO U MOJBHIKHOTO OJIOKOB.

M3mepeHue COBMECTHO € EAAroroM MOIHOCTH.

W3mepenne ¢ TOMOILBIO Me/1arora MoTeHIUaIbHOM YJHEPIHH YIPYTo Ae(OPMUPOBAHHOI MPYKUHBI.
H3MepeHne coBMECTHO C MeJaroroM KHHETHYECKON HEPTHH TENA 110 JIIMHE TOPMO3HOIO Ty TH.
Habmionenne 3a SKCIEpUMEHTANbHBIM CPaBHEHHEM H3MCEHCHHS IIOTCHIIMANBHONH W KHHETHYECKON
SHEPruil Tena MpH ABMKEHUH MO HAKIOHHOH MIOCKOCTH.

HaOmonenne 3a 3KCTIEpUMEHTAIbHOW MPOBEPKOH 3aKOHA COXpPaHEHHS MEXaHWYECKOH SHEpPTUH IpH
CBOOOIHOM Ta/ICHUH.

[IpuMeHeHHe Ha HadadbHOM YPOBHE, C ONOPOHM HA JUIAKTUYECKUN MaTepHuanl 3aKOHAa COXpPaHEHUS
MEXaHMYECKOH 3HEPTUHU I pacuyéra OTEHIUAIBHON U KUHETUYECKOM SHEPrull Tea.

Pemenne TUNOBBIX pacu€THBIX 3a7a4 B |—2 AEWCTBHS C OMOPON Ha aJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C NIEJaroroM C UCIOJIb30BaHUEM 3aKOHA COXPaHEHUsI MEXaHHUECKOM JHEPTHH.
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Pa3znen 9. Mexannuyeckue Kojie6aHusi M BOJHBI (15 4)

Mexanuueckue
KoJiedanus (7 4)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTUKU KOJICOaHHIA: TepHOJl, YacToTa,
aMIuTyaa. Mamemamuueckui U NPYICUHHDLL

masmuuku.  Ilpeepawjenue  snepeuu  npu
KoIeOAMenbHOM OBUNCEHUIL.
3aryxaromue KonebaHus. BBIHYXICHHBIC
kojiebanus. Pe3onanc.
Hemoncmpayuu?®
1. HaGmronenue KoJieOaHuil  Ten oz
IEACTBUEM  CHJIBl  TSDKECTA U CHJIBL
yIPYTOCTH.

2. Habmopenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. HaGmoeHue BBIHYXIEHHBIX KOJIEOaHUH U
pe30oHaHca.

Jabopamopnsie padbomuvl u onvimol.

1. Ompenenenne  9acToTel W IEepHOJa
KoJlcOaHWH MaTEeMaTHIECKOTO MasATHHKA.

2. OmpeneneHne  4acTOThl W IIepHOJa
KoJieOaHUH TPYKMHHOTO MasiTHUKa (Win
9JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanue  3aBUCHMOCTH  IepUoJa
KoJIeOaHHH MOJIBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue  3aBUCHMOCTH  IepHOJA
KoJieOaHWH TMpPYKMHHOTO MasTHUKAa OT
Maccel  Tpy3a  (WIM  3JIEKTPOHHAs
JIEMOHCTPAIIHS).

5. I[lpoBepka  HE3aBUCHMOCTH neprosa
KoJieOaHWH Tpy3a, MOABEUIEHHOTO K HHUTH,
OT Macchl rpysa.

6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuoja KonebaHuit TPY>KMHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTH
TIPYKUHBI.

7. 3amepenne YCKOPEHHUS cBOOOIHOTO
nmageHust (mnm SJIEKTPOHHAS
JIEMOHCTpALIUS).

HaOmonenne xonebGaHmii moj AEHCTBHEM CHI TSDKECTH W YIPYTOCTH M OOHapy)KCHHWE NPH ITOMOIIHN
re1arora moJOOHBIX KOJIeOaHUH B OKpY>KaoIieM MUpE.

AHaM3 COBMECTHO C I1€1aroroM KosieOaHui rpy3a Ha HUTH U Ha rpy>xuHe. OnpeeneHue 1o aropurmy
YacTOTHI KOJIeOaHMH MaTeMaTHYECKOTO ¥ NPY>KUHHOTO MasiTHUKOB.

Habmonenue n o0bsICHEHHE ¢ TIOMOIIBIO MEarora sIBJICHNs] pe30HaHCa.

HccrnenoBanue ¢ omopoi Ha anropuTM, NpeABAPUTENIBHO Pa300paHHBIM COBMECTHO C IEIAaroroM,
3aBUCHMOCTH IIEpHO/a KOJeOaHHii MO/IBEIICHHOTO K HUTH I'Py3a OT JUIMHbI HUTH.

IIpoBepka c omopoit Ha TEXHOJIOTMYECKYI0 KapTy MOJ PyKOBOJCTBOM IIe/Jarora He3aBUCUMOCTH NEPHOAa
KosieOaHMH Ipy3a, OABEIIEHHOTO K JICHTE, OT MacChI Ipy3a.

Habmonenue u o6cyxeHue Moj pyKOBOJCTBOM I€/larora ONbITOB, IEMOHCTPUPYIOLINX 3aBHCHMOCTh
neprosa KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBI.

[IpumeHeHne ¢ TOMOIIBIO MTearora MaTeMaTHIECKOTO U MIPY>KUHHOTO MasiTHUKOB B KQ4ECTBE MOJENEH
JUISL OTIMCAHUS KOJIEOaHUH B OKPY>KaIOIEM MHpE.

Pemenne THIOBBIX pacy€THBIX 3amad B 1—2 NEHCTBHS C ONOPOW HAa aJTOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C NEJAroroM, CBSI3aHHbBIX C BBIYMCICHHEM WIIM OLIEHKOW 4acTOThI (Tepruoja)
KoJieOaHui
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Mexanuuyeckue
BOJIHBI. 3BYK
(84)

Mexanuueckue BOJIHBI. CgoiicTBa
MeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeuytvie 80HbL. [IUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 601HbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [pomxocms 36yKa u Gblcoma MOHA.
Ompaoicenue 38yxa. Unghpaseyk u yiompasseyx.

Hemoncmpayuu?®

1. Pacnpocrtpanenue
TIOTIEPEYHBIX BOJH.

2. HaOmioneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YaCTOTHI.

3. AKycTHYecKuil pe3oHaHC.

TIPOJOJIBHBIX u

OOHapy»KeHHE U aHAIHN3 C TOMOIIBIO NIEIarora BOJHOBBIX SBJICHUN B OKPY’KAIOLIEM MHUPE.
HaOmionenne COBMECTHO C IIEAaroroM paclpoCTPAaHEHWS] MPOJONBHBIX M IONEPEYHBIX BONH (Ha
MOJIeNN) U OOHApY>KEHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO/IE (3BYK, BOJASHBIC BOJIHEI).

Brrancnenne B 1—2 OeWcTBHSA ¢ OMOPOI HA alTOPHUTM, MPEIBAPUTEIBFHO Pa300paHHBI COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpOCTPaHEHHsI 3ByKOBBIX BOJIH.

HaOmionenne 3a 9SKCIEpUMEHTAJIBbHBIM OIPEAEICHHEM TPaHUI] YacTOThI CIBIIIMMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmtonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE C UCHOIB30BAHUEM MY3bIKAJIbHBIX
HHCTPYMEHTOB).

HabGmonenue n 00bsiIcCHEHHE ¢ TIOMOIIBIO I1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHCca.

YreHne COBMECTHO C I€aroroM OpPUTMHAJIBHOTO TEKCTa, MOCBAMEHHOTO MCIOJIB30BaHUIO 3ByKa (MK
YJIBTpa3ByKa) B TEXHUKE (IXOJIOKALMSL, YIBTPa3BYK B MEAUIIMHE U JIP.); BBITOJHEHHUE 3aIaHNAH IO TEKCTY
(CMBICIIOBOE YTEHUE)

Paznen 10. DinekTpoOMArHuTHOE M0JI€ M JIEKTPOMArHUTHbIE BOJHBI (8 1)

DJIeKTPOMArHUT
HOe 1oJie

U 3JIEKTPOMATHH
THBI€ BOJIHBI
(8w

DNeKTPOMarHUTHOE noJie.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9NeKMPOMACHUMHBIX ~ 607H.  Hcnonv3osanue

INEKMPOMAZHUMHBIX BOH OJIsL COMOBOU CBA3U.
OneKTpoMarHuTHas npupona cBeTa.
CxopocTb cBeTa. BoHOBBIE CBOCTBA CBETA.
Jemoncmpayuu?®
1. CoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
2. BonHoBBIE CBOHCTBA CBETA.
Jabopamopnsie pabomuvl u onvimol.
1.I3yyeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH C ITIOMOII[bIO MOOMJIBHOTO Tene(oHa.

ITocTpoeHre MPOCTHIX PACCYKICHUH Ha OCHOBE MOATOTOBIICHHBIX BBIPAKCHHMA, 00OCHOBBIBAIOIINX
B3aUMOCBSI3b HJIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

HabmroneHune 3a SkCrepuMEHTaIBHBIM W3YYEHHEM CBOWCTB JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIBI0 MOOMIBHOTO TeTe(OoHa).

AHanu3 ¢ MOMOILBIO MEAArora pEeHTTEHOBCKUX CHUMKOB YEJIOBEYECKOIO OpraHu3Ma.

AHanM3 COBMECTHO C MEJAr0roM TEKCTOB, ONUCHIBAOIINX MPOSBICHUS JJIEKTPOMArHUTHOTO U3ITyUEHUS
B IIPUPOJIC: )KUBBIC OPraHU3MbI, H3TyUYCHHUs] HEOCCHBIX T (CMBICIIOBOE UTCHUE).

PacniosnaBaHue U aHaIu3 Pa3IUYHBIX NPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJH B TEXHHUKE C ONOPOH Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM IeAarora.

Pemenne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C IEAAaroroM ¢ MCIOIb30BaHHEeM (POPMYIT Isi CKOPOCTH 3JI€KTPOMArHUTHBIX
BOJIH, IJTUHBI BOJIHBI U YaCTOTHI CBETA.

53




Paznen 11. CBetoBble siBaeHus (15 u)

3aKkoHbI
pacnpocTpaHeHu
1 cBeTa (6 4)

JlyueBass mMomenb cBeta. VcTOYHHMKH CBeTa.
Ipsmonuneiinoe  pacnpocmpauenue — cgema.
3ammenus Connya u Jlynvl. OTpaxkeHUE CBETA.
ITnockoe 3eprano. 3akon ompadicenus ceema.
[Ipenomienne cBera. 3aKOH MPETOMIICHHS
cBeta. [lonnoe eHympennee ompaicerue ceema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OMPpasicerusi 8 ONMUYECKUX C8eMOBOOAX.

JMemoncmpayuu?

1. IIpsmonuHEHHOE PACcTIPOCTPAHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. [lomyuenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TIpemoMieHHE CBETA.

5. Onrrnyecknii CBETOBO/I.

Jlabopamopnsie pabomol u onvimol.

1. UccnenoBanue 3aBHCHMOCTH yriaa
OTP@XEHUsI CBETOBOI'O Jyda OT yIya
najeHHsI.

2. V3y4yeHue XapakTEpUCTHK H300paXKeHUS
IpeIMeTa B IIJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT yIJya
TIaJICHNs] Ha TPAHHLE «BO3YX—CTEKIIO».

HabGnronenue ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJUHEHHOTO pPACIPOCTpaHEHHsI CBeTa
(BO3HMKHOBEHHE TEHU U MOJYTEHU), U X UHTEPIPETALUS C UCTIOJIb30BaHUEM MOHSITHUSI CBETOBOTO JTyya.
OOBsCHCHHE U MOJCTHPOBAHUE TIOCIIC PACCYKACHUS C MEJAroroM Mo CXEME COJNHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUECKYIO KapTy M0J pyKOBOJACTBOM I€Jlarora 3aBUCUMOCTH yTia
OTpaXEHMs CBETOBOTO JIy4ya OT yIJa MaJeHUsl.

W3ydenue ¢ mOMOIIBIO ITeAarora CBOMCTB H300paKSHUS B TNIOCKOM 3epKaje.

Habmronenne u 00bsICHEHHE COBMECTHO C MIEIar0rOM OIIBITOB IO ITOTyYeHHIO H300paXeHUH B BOTHYTOM
1 BEIITYKJIOM 3epKasiax. HabmoeHne u 00bsICHEHHE TTOCIIe PacCyKICHHUS C IIEIaroroM Mo CXeMe OITBITOB
j1(0) HpCHOMHCHI/IIO CBCTAa Ha rpaHHue paSHI/I‘IHI)IX cpeu, B TOM YHUCJIC OIIBITOB C ITOJIHBIM BHyTpeHHI/IM
OTPAKEHHUEM.

HccnenoBanve moja pyKOBOJICTBOM I€farora 3aBUCHUMOCTH yTJla NPEJOMIICHUS OT YIJla MajeHus
CBETOBOI'O JTy4ya Ha FPAHUIIE «BO3LYX—CTEKJIIO».

PacniosHaBaHue ¢ MOMOIIBIO IE€arora SIBJICHUA OTPAKEHHS U MPEJOMIICHHS CBETa B IIOBCEIHEBHOM
JKHNU3HU. AHaHI/B u 06’I>SICHCHI/IC COBMECTHO C nmeaaroromM siBJICHUS ONITHUYCCKOT'O anama.

Pemienne TUNOBBIX pacuéTHBIX 3a7ay B 1—2 pAelcTBHUS € ONOPOM Ha alrOpuUTM, NMPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEIATOTOM C HCIIOJIE30BAaHHEM 3aKOHOB OTPAKCHHUS U TIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCKHe
npuodopsl (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema  omoannapama, MUKpPOCKONA U
meneckona (MC). [Inaz xax onmuyeckas
cucmema. bnuzopykocme u danvnozopkocme.
Jemoncmpayuu?®

1. Xox myueit B cobuparomieii TuH3e.

2. Xop Jiy4eii B pacceuBarolieii JuH3e.

3. ITonyyenue w300pakeHUH C MOMOLIBIO
JIMH3.

4. TTpuHIMN JNIEUCTBHUS
MHKPOCKOIIA U TEJIECKOTIa.

5. Mogens riasa.

(otoamnmapara,

[Toy4enue 1o KOHTPOJIEM MEeIarora H300paXKeHH ¢ TTOMOIIBIO COOMPAIOIIEH U pacCEeUBAIOLIEH TUH3.
Omnpenenenne ¢ OIOPOH Ha AITOPUTM pa3paboOTaHHOTO COBMECTHO C MEAaroroM (poKyCcHOTO pacCTOSHHS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaJM3 COBMECTHO C I1€/1aroroM yCTpOMCTBA U MPUHIIMIIA JEHCTBHSI HEKOTOPBIX ONTHYECKUX IPUOOPOB:
¢doroanmnapara, MuUKpockona, Teieckona (MC — Ouoorusi, acTpOHOMHS).

AHanm3 ¢ ONopoi Ha TEXHOJIOTUYECKYIO KapTy MO pPyKOBOJICTBOM IEIarora siBJICHUH OJIH30PYKOCTH U
JATFHO30PKOCTH, IpUHIHIA JeicTBus oukoB (MC — Ouomorus).
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Jabopamopmnsie pabomul u onvimol.

1. [lomy4yeHnne u300paKEHUH C MOMOIIBIO
coOUparoIIei JINH3bL.

2. Ompenenenue (OKYCHOTO pacCTOSHHS U
ONTHYECKOM CHIIBI COOMpArOIeH JIMH3bI (MIH
JNEKTPOHHAS IEMOHCTPAIHS).

Pa3zno:kenune
0eJjioro ceera
B cnekTp (3 u)

Pasnooicenue  b6enoco céema 6 cnexkmp.
Onvimur Hoiomona. Cnooicenue chekmpanbHbix
yeemos. [ucnepcus ceema.
Hemoncmpayuu?®
1. Paznoxxenue Oesroro cBera B CIIEKTP.
2. ITomy4yenue Oenoro cBeTa MPH CIOKECHUH
CBETa Pa3HbIX IBETOB.

Jabopamopnsie padomuvl u onvimol.

1. OnbITHl 1O pa3ioXeHHto Oenoro ceera B
CIIEKTp.

2. OmBITH IO BOCHPUSATHIO I[BETA NPEIMETOB
Opu HUX HAOJIOJNEHWU Yepe3 IIBETOBbIC
(GUIBTPEL

Habmonenne cOBMECTHO € MEIaroroM Io Pas3iIo)keHHIO OeIoro CBeTa B CIIEKTP.

Habmonenue n 00bacHeHNE Ha 0a30BOM yPOBHE I10J] PyKOBOJCTBOM IEarora ONbITOB MO MOTyYeHHIO
0eoro cBera MpH CIOKEHUH CBETA Pa3HbIX LIBETOB.

[IpoBenenue n 0OBSICHEHHE 1O/ PYKOBOJCTBOM II€JIarora OIBITOB 110 BOCIIPHUATHIO I[BETA MPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHHIE OUKH).

Paznen 12. KpanToBsble siBienus (17 4)

Hcnyckanue

U TIOTJIOIIEeHHE
cBeTa aTOMOM
(4w)

Onvimul Pesepghopoa n nnanerapHas MoJIeTb
atoma. Mogens aroma bopa. Hcnyckanmue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpei.

OO6cyxaeHne ¢ TOMOIIBIO TIeJlarora ey onbIToB Pesepdopa 1o mccine1oBaHNIo aTOMOB, BBIIBIDKEHHE
THIIOTE3 O BO3MOKHBIX PE3YJbTATaX ONBITOB B 3aBUCUMOCTH OT MPEANONaraéMoro CTpOEHUsI aTOMOB,
(opMyJIMpOBaHKE BHIBOJOB U3 PE3YJIHTATOB OIBITOB.

Ob6cyxaeHne ¢ Omopoid Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora MpOTHBOPEYHH
IUTAaHETApHOI MOJIEIH aTOMa MU OCHOBaHMH JIJIs TUIIOTE3B! bopa 0 CTamOHapHBIX OPOUTAX 3JIEKTPOHOB.
HabmnrogeHne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYaTBIX CHEKTPOB M3IYyUCHHS Pa3IHUHBIX
BenecTB. OOBsICHEHHE C OTIOPOM Ha TUIAKTUYECKUI MaTepual JIMHEHYaThIX CIEKTPOB H3JTyYECHUSL.

Crtpoenue
aTOMHOI0 siApa
(69)

PagnoakTuBHOCTE. A1bpa-, bema- u eamma-
usnywenus.  CTpoeHHE  aTOMHOTO  sipa.
Hyxnounas modenv amomnozo siopa. Mzomonul.
Paouoaxmusnwvlie npespawyenus. Iepuoo
noaypacnada amomHwix sioep.

Hemoucmpayuu

1. CriekTphl U3IMyUYCHHUS U TTOTIIOIICHUS.

2. CrieKTphl pa3InYHbBIX T'a30B.

OOcyxaeHne COBMECTHO C MEearoroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS A/pa.

OmnpeneneHne Mo cXeMe ¢ MCHOJIb30BaHUEM METOJMYECKOro Marepuaia o PyKOBOJCTBOM II€Aarora
COCTaBa sAJep IO 33/IaHHBIM MAacCOBBIM M 3aps0BBIM YHCJIAM U I10 TOJIOKEHHIO B NMEPHUOAMYECKOM
cucreme 3eMeHToB (MC — xumus).

AHanu3 ¢ ornopoil Ha TEXHOJIOTHUYECKYIO KapTy MO/ PYKOBOJICTBOM II€Aarora M3MEHEHHUs! COCTaBa sipa
1 €T0 MOJIOKECHUS B TIEPUOANYECKON cucTeme npu [ -paguoaktuBHOCTH (MC — XuMus).
HccrenoBanue ¢ MOMOMIBIO ITEAarora TPEKOB [ |-4acTHII IO TOTOBBIM (hOTOTpadHsIM.

HaGmonenne 3a neMoHcTparueit paboThl U3MEPEHUS PaJUalMOHHOTO (JOHA C MTOMOIIBIO JO3UMETPA,
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3. CrrekTp Boopona.

4. Habmonenune TpekoB B kKamepe BubcoHa.

Jabopamopnsie padomul u onvimol.

1. Habniodenue cnaownvlx u JAuHeudamoix
CHEeKMPO8 U3NLYUEeHUSL.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU

OLIEHKA €T0 UHTEHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmonenne nemoHcTpanmu 00 HMCIOJB30BaHUE PaAJMOAKTHBHBIX HM3JydeHui B Mmeaunune (MC —
Ouosorus).

YacTHLBI 10 TOPMO3HOMY IyTH (IO
¢dororpadusm) (num 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
SlnepHble SnepHble peakumu. 3aKoHBI CcOXpaHeHMs | PemeHWe THMOBBIX Pacd€THBIX 3amad B 1—2 NEHCTBHS C ONOPOH HA AJrOPUTM, HPEABAPUTEIHHO

peakuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix s0ep. Ceénzb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenus sa0ep. Mcmounuxu
onepeuu Cornya u 36¢30 (MC).

SAnepHas JHepreTuka. Hetvicmeus
PAOUOGKMUGHBIX — UZNIYYEHUl  HA  JICUBbLe
opeanuzmuvl (MC).

JHemoncmpavuu
1. PaGota c4yéTunKa HMOHU3UPYIOIUX

U3IIy4eHUi.

2. Peructpauuss  M3Iy4eHUs — NPHUPOAHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. Ismepenne paanoakTHBHOTO (oHA (WM
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHBIN COBMECTHO C IEIar0TOM C HCIIOJIF30BAHNEM 3aKOHOB COXPAaHCHUST MACCOBBIX U 3aPSIIOBBIX
gricel Ha ONpeAeNiCHHE Pe3yIbTaTOB SIEPHBIX PEaKlril; aHaJTi3 BO3MOXKHOCTH FUIH HEBO3MOXKHOCTH
SIIEPHOM PEAKIMHU.

O1eHKa ¢ IOMOILBIO [Ielarora YSHEPrUH CBSI3H SAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHIITEIHA.
OOcyxeHne COBMECTHO C MENaroroM IIePCHEeKTUB HCIIOJIb30BaHHS YIPABISIEMOTO TEPMOSAEPHOTO
CHHTE3a.

OOcykeHne COBMECTHO C TI€Jar0roM IMPEenMyIIECTB M SKOJIOTMYECKUX MPo0IIeM, CB3aHHBIX C SACPHON
sHepretukoit (MC — skonorus).

IoBTOPUTENbHO-00001aI0 1M MOAYJIB (9 4)

Cucrtemaru3amys
U 00001IeHNe
HPEIMETHOTO
CoZIep>KaHus

U OTIbITA
JIeITeIIbHOCTH,
npuoOpe-TEHHOTO
NPU N3y4eHUU
BCEro Kypca
liN7637878

O06001IeHHE — COACPIKAHUS ~ KWKIAOIO W3
OCHOBHBIX pasesnos Kypca (husuKm:
MeXaHUYECKHE, TEIUIOBbIE, DIIEKTPOMATHUTHEIE,
KBaHTOBBIE SIBJICHUSL.

HayuHbIii MeTO]1 TO3HAHUS U €r0 Pean3alus B
(hu3MUECKUX UCCIIEJOBAHUSX.

CBsi3b (DU3MKH U COBPEMEHHBIX TEXHOJIOTHIA B
obnactu mepenaud MHGOPMAIMU, SHEPrETHKE,
TpaHCIopTe

BrInonHeHne ¢ MOMOIIBIO Tejarora y4eOHbIX 3a1aHuil, TpeOyIOMNX AeMOHCTPALMH KOMIIETEHTHOCTEH,
XapaKTepU3yIOMUX EeCTECTBEHHOHAYYHYI0 T'PAMOTHOCTH: IPUMEHEHHS NOJIYYCHHBIX 3HAHUN IS
HAY4YHOTO OOBSCHEHUs (U3NUYECKUX SIBICHUH B OKpY’KaloOUIeH NMPHUPOJAE U ITOBCEAHEBHOM >KH3HHM, a
TaKKe BBUIBICHHS (PU3MYECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTMH; NPHUMEHEHUsS OCBOCHHBIX
9KCTIEPUMEHTAILHBIX YMEHUH Ul UCCIeNOBaHMs (PM3MUYECKUX SBICHUH, B TOM YHCIE Ui IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMOBBIX pacdyETHBIX 3a4a4 B 1—2 JEWCTBUS ¢ ONOPOM Ha AJTOPUTM, HMpPEeIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IIEAaroroM, B TOM YHMCJIE MPEAIOIAralonIuX UCII0JIb30BaHHE (PU3HMUECKOM
MOJIENH ¥ OCHOBAHHBIX Ha COJIEPKAHNUHN PA3IMYHBIX PAa3/IeNoB Kypca QHU3NKH.
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[Ipu pazpaboTke paboueil mHporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JODKHBI OBITh YUYTEHBI BO3MOXKHOCTH
UCIIOJIb30BaHUS JIEKTPOHHBIX (IIU(GPOBBIX) 00pa30BATEIBHBIX PECYPCOB, ABISIONIMXCS Y4eOHO-METOAMYECKUMHU MaTepHallaMu
(MyJIbTUMEIMUHBIE TPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH W 33Ja4HUKH, SJIEKTPOHHbIE OUOINOTEKH, BUPTyallbHbIE JIA0OPATOPUH,
UTPOBBIEC MPOTPAMMBbI, KOJUIEKIIMH U(POBBIX 00pa30BaTENbHBIX PECYPCOB), pealN3yIOMNX TuaakTHiIeckue Bo3moxknoctu UKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 0Opa30BaHUU.
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