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OdenepanpHas pabodas mporpamMma To ydeOHOMYy mpeametry «Dusukay
(6a3oBBINE ypoBeHB) (mpeameTHass o00JacTh «ECTeCTBEHHO-HAYYHBIE TPEIMETHD)
(anmee COOTBETCTBEHHO — MporpaMma 1o (u3mnke, Pu3nKa) BKIOYAET MOSCHUTEIbHYIO
3aMKCKY, COJIepKaHUE OOYUYEHUs, IUIAHUPYEMbIE€ Pe3yJbTaThl OCBOCHUS MPOrPaMMBbl
1o (pU3MKe, TEeMaTHUECKOE IJIAaHUPOBAHUE.

[TOACHUTEJIBHA A 3AIIMCKA

®denepanpHas paboyast mporpaMma 1o GU3MKe I 00YJaIONUXCs C 3aePIKKOM
ncuxuaeckoro pasputus (naiee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUS
MOATrOoTOBJIEHa Ha ocHOBe denepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIHLHOTO
CTaHJapTa OCHOBHOro ooOuiero oopasosanus (IIpukas Munnpocsemienust Poccun ot
31.05.2021 1. Ne 287) (manee — ®I'OC OOO), denepanbHON ananTUPOBAHHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETr0 00pa30BaHus AJis 00Y4arOIIUXCS C
OTpaHUYCHHBIMUA BO3MOKHOCTSMU 370poBbs ([Ipuka3z Munnpocsemenust Poccun ot
24 Hosa6ps 2022 1. Ne 1025), @enepanbHoil paboyeil mporpaMMbl OCHOBHOTO 0OOIIIETO
oOpazoBaHus mo yuyeOHOMYy mpeamery «Dusnka» (6a30Bblii ypoBeHb), KoHuenuuu
npenoaaBaHus yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX OpraHU3AIUAX
Poccuiickoit  ®depepanuu, peamusylONIMX OCHOBHBIE  0OO0IIE00pa3oBaTEIbHbBIC
nporpammel, ®DenepasibHOM  paboyeil mOporpaMMbl  BOCHUTAHUSA, C YYETOM
pacmpeieieHHBIX 10 KJaccaM MpOBEpsieMbIX TPeOOBaHUI K pe3ylbTaTaM OCBOCHHS
®denepanabHON aAanTHPOBAHHOM 00pa30BaTENbHONM MPOTPAMMBI OCHOBHOT'O OOILEro
oOpa3oBaHus JJ1s1 00yYaIOIINXCA C 3aJIEPKKOM TICUXUUECKOTO Pa3BUTHSI.

O01mas xapakrepucTuka yueOHoro npeamera «Pusnka

VyeOnni mpeamer «®PuszmKa»  SABIAETCA  CHUCTEMOOOPA3YIOIMIMM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI MHPO3JaHUs
SBJIIIOTCSL OCHOBOW COJEp)KaHUS KypCOB XHMHH, Owuonoruu, reorpaduu wu
acTpoHoMuu. DuU3MKa BOOPYXKACT OOYYAIOUIMXCS HAYYHBIM METOJOM ITO3HAHMS,
MO3BOJISIOLIMM OJIy4aTh OOBEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[IpeameT MakcMMaNbHO HAIPABJICH HA POPMUPOBAHUE UHTEPECA K TPUPOTHOMY
U COUMAJbHOMY MHUpPY, COBEpIIEHCTBOBAHHWE IIO3HABATEIBHON JEATEIbHOCTH
oOyuaromuxcs ¢ 3[1P 3a cuer oBnajeHUs] MBICTUTENBHBIMUA ONEPALIUSIMU CPABHEHMUS,
00001IeH s, pa3BUTHE CITIOCOOHOCTH apTryMEHTUPOBATH CBOE MHEHHE, (POpMHUpOBaHHE
BO3MOKHOCTEN COBMECTHOMU JAEATEIBHOCTH.

Nzydyenne @u3ukn crnocoOCTByeT pa3Butuio y oOydaromuxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpakKeHMS, (PYHKIIMOHAILHONW TpPaMOTHOCTH, YMCHHUS
BOCIIPUHUMATh M KPUTHUYECKU aHAJIM3UPOBATh WH(GOpPMAIUIO, MPEICTABICHHYIO B
pa3MuHbIX (popMax. 3HAYUMOCTD MPEAMETa IS Pa3BUTHS KU3HEHHONW KOMIIETEHIIUU
00y4Yarommxcsl 3aKJIF0YACTCSl B YCBOSHUH OCHOBBI (PU3MYECKUX 3HAHUM, HEOOXOIUMBIX
JUIsl TIOBCEIHEBHOW >KM3HH; HABBIKOB 3/I0POBOrO M 0€30MacHOro MJisi 4elioBeKa U
OKpYyXarollen ero cpeabl 00pasa *Ku3HU; POPMUPOBAHUU IKOJIOTUUECKON KYIbTYPHI.
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[Iporpamma oTpaxkaer cojiepkanue oO0ydeHus npeamery «Dusmka» ¢ yueToM
0Cco0BIX 00pazoBaTeNbHBIX MOTpeOHOCTEN o0yuatomuxcs ¢ 3[1P. Onanenne naHHBIM
y4€OHBIM MPEAMETOM MPEJICTABIIAET ONPEACIICHHYIO TPYAHOCTD JJI1 O0YyYaIOIIMXCA C
3I1P. D10 cBsI3aHO ¢ 0COOEHHOCTSIMU MBICIIUTEIBLHOM e TEIbHOCTH, IEPUOANIYECKUMU
KOJICOAHUSIMU BHUMAHHUA, MajbiM OOBEMOM MaMATH, HEJOCTATOYHOCTHIO OOIIETro
3amaca 3HaHUM, MOHWKEHHBIM IO3HABaTEIbHBIM HMHTEPECOM M HU3KUM YPOBHEM
pPEYEBOTO Pa3BUTHAI.

JIns mpeosioneHuss TPYJHOCTEM B HM3y4YeHUH Y4ueOHOro mnpeamera «Duszmnkay
HeoOxonMMa  ajganTtanus oObeMa U XapakTepa Yy4yeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOXKHOCTSIM JaHHOM KaTeropuu oOydaroumuxcs, Y4eT uX
OCOOEHHOCTEW pa3BUTHUS: UCIOJB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€, IOCTEIIEHHOE YCI0KHEHNE U3y4aeMOro MaTepurara.

JlaHHast mporpaMMa KOHKPETHU3UPYET COJIEPKAHUE TMPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSMH OOpa30BaTEILHOTO CTaHJApTa, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh M3YUYEHUS Pa3lesioB (PU3UKKM C YYETOM MEKIPEIMETHBIX M
BHYTPHUIIPEIMETHBIX ~ CBSI3€M, JIOTUKM y4yeOHOro mpoliecca, BO3PACTHBIX U
MICUXO0JIOTHYECKUX 0coOeHHOCTEH 00yuaromnuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00IIIEro
oOpa3oBaHus, ONpPEACISIET MHUHUMAJIBHBIA HAa0Op OMNBITOB, JIEMOHCTpAIUH,
MPOBOAUMBIX  y4YWUTElIeM B KJacce, JabOpaTOpHBIX paldOT, BBINOJHIAEMbBIX
OOy4arOITUMUCH.

Meroauueckoil OCHOBOM u3ydeHus Kypca «Dusnka» Ha ypoOBHE OCHOBHOTO
o01ero oOpazoBaHuUs SABJISIETCSA CHUCTEMHO-/IESITETbHOCTHBIN OAXOJ,
00€eCIeYnBAIOIINKA JTOCTHKEHUE JUYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX
o0pa3oBaTeIbHBIX pE3YyIbTAaTOB MOCPEICTBOM OpraHu3aluu aKTUBHOM
MO3HABATENILHON JESATENIBHOCTH OO0YYalOUUXCs, YTO OYEHb BAXKHO MPH OOYUYECHHUH
nerei ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHUE TTO3HABATEIbHON aKTUBHOCTH.

Hean n 3agaun udyyeHusi yueOHoro npeamera «Puznka»

Obwue yenu wuzydeHus ydeOHoro mnpeamera «Du3uka» MpeACTaBICHbl B
denepanbHOM paboueil mporpaMme OCHOBHOTO 00111ero 00pa3oBaHMsl.

OCHOBHOM 1LIeIbI0 00y4YEeHHUsI AeTel C 3aJepKKOM NMCUXUYECKOTrO0 pa3BUTHS HA
JAHHOM TPEIMETE SBJISIETCS: TMOBBIIMICHUE COLMAIBHOW aJanTaluuy JeTeu 4Yepes
npuMeHeHue GU3NUeCKX 3HaHUN Ha MpPaKTHKE.

st obyvaroutuxcest ¢ 3P, tak ke, Kak ¥ JJIs1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOLIMX  OCHOBHYIO  OOpa3oBaTelIbHYl0O  IpOrpammy,
JOMUHUPYIOILIeE 3HAaUeHHE MPUOOPETAIOT TaKUE yeu, Kak:

. nproOpeTeHne uuTepeca u crpemieHus ooyvarommxcs ¢ 3I1P k HayuHomy
U3YYEHHUIO MPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BuTHEe 0a30BBIX MPEJICTaBICHUM O HAyYHOM METOJAE MO3HAHUS U
(dbopMHpOBaHKE UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMupOBaHHE HAy4YHOTO MHPOBO33PEHMS, HA JOCTYIIHOM JJif
obyuaroruxcs ¢ 3I1P ypoBHe, kak pe3ysbTata H3ydeHUsi OCHOB CTPOSHUS MaTepUU H
(byHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;



= (dbopMupoBaHHE TPEACTABICHUNA O POiM (PU3UKHU JJISl PAa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.
JlocTrxeHne ITUX 1iesiel 00eCeunBaeTCsl pEUICHUEM CIENYIOIINX 3A0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKUX, TEIVIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. IpUOOpeTEeHNE YMEHUN ONUCHIBATh U OOBACHITH (PU3NUYECKUE SBIICHUS C
UCIIOJIb30BaHUEM TOJYUYEHHBIX 3HAHUM U C ONOPOH Ha IJIaH/CXEMY;

. OCBOCHHME METOJOB PEIICHHS NPOCTEMIIMX pacy€THBIX 3aJad ¢
UCIOJIb30BaHUEM (PU3NYECKUX MOJIEIICH C ONOPOM Ha alNrOpUTM;

. pa3BUTHE YMEHUI HAOII01aTh TPUPOAHBIE SIBJICHUS U BBIIIOIHSATH OIBITHI,

nabopaTtopHble pabOThl U SKCIEPUMEHTAIbHBIE HCCIENIOBAHUS C HCIOIb30BAaHHEM
U3MEPUTENBHBIX TPUOOPOB (110 pYKOBOJACTBOM YUHUTEIS);

. OCBOCHHE MIPUEMOB pabOThI ¢ HHPOpMaIHEH (HU3UIECKOTO COACpKaHuUS,
BKJIIOYAsi UH(OPMAIHIO O COBPEMEHHBIX IOCTHKEHUSIX (DU3UKU, AaHAIIU3 U OLICHUBAHHE
uHbOpMaIINH;

. 3HAKOMCTBO co  chepamMu  TpPO(PECCHOHATILHON  JIESTENbHOCTH,
CBS3aHHBIMH C (DU3UKON, U COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ocob0ennocTu 0TOOpPA U aaNTAUM Y4e0OHOI0 MaTepuasia no gusuke

OcHoBolt 00yuenus ooyqatomuxcs ¢ 311P Ha mpenMerax ecTeCTBEHHOHAYYHOTO
LUKJIa SIBJISIETCSl Pa3BUTUE y HUX OCHOBHBIX MBICIUTENIBHBIX ONEpaluid (aHanus,
CUHTE3, CPaBHEHHE, 00001EHNE) HA OCHOBE BHITIOJIHEHHSI PA3BUBAIOLIUX YIIPAXKHEHUH,
dbopMupoBaHHEe TPUEMOB YMCTBEHHOW paOOTHI: aHaIW3 UCXOAHBIX JaHHBIX,
IUIAaHUPOBAHKUE MaTepurasa, OCYIIECTBICHUE MOATATHOTO U UTOTOBOIO CAMOKOHTPOJIA,
a TaK)Ke OCYILECTBIIAETCS JIMKBU ALK TPOOEIIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
MaTtepuana, oTpaboTKa aJropuTMOB, TOBTOPEHUE MpoiiieHHoro. bopioe 3HaueHue
NpUAAETCS YMEHHMIO pPaccka3aTb O BBINOJIHEHHOW pabdoTe ¢ MNpaBUIIbHBIM
ynoTpeOJeHUEM COOTBETCTBYIOIIEH TEPMHUHOJOTUU M COOJIIOJIEHUEM JIOTMYECKUX
cBs3el B m3inmaraemMoMm matepuaie. s obyuarommxcs 3I1P Ha ypoBHE OCHOBHOTO
o0miero 00pa3oBaHusl MO-MPEKHEMY SBISIOTCS XapaKTEPHBIMH: HEIOCTATOYHBIM
YPOBEHb Pa3BUTHUSI OTIEIBbHBIX MCUXMUECKUX IPOLECCOB (BOCHPUATHS, BHUMAaHMUS,
NaMsITH, MBIIIJICHUS), CH)KEHHBI YPOBEHb WHTEUIEKTYAJIbHOTO Pa3BUTHSA, HU3KHUI
YPOBEHb BBITIOJHEHUS] YUE€OHBIX 3aJaHuil, HU3Kasl yCIEHOCTh 00yueHus. [loaTomy
npu u3ydyeHuu (Gpusnku TpeOyeTcsl LesIeHaNPaBIeHHOE UHTEIJIEKTYaJIbHOE pa3BUTHE
oOyuaromuxcst ¢ 3IIP, oTBedaroiiee UX OCOOCHHOCTSIM W BO3MOXXHOCTSAM. Y4YeET
ocobeHHocteil oOydarommxcs ¢ 3P Tpebyer, uToOBI MpU H3YyYEHUH HOBOTO
MaTtepuana o0a3aTebHO MPOUCXOUII0 MHOTOKPATHOE €ro MOBTOPEHUE; PACIIUPEHHOE
pacCMOTpPEHHE TEM M BOMPOCOB, PACKPHIBAIOUIMX CBSI3b (PU3UKU C IKU3HBIO;
aKTyalmu3alys NEPBUYHOTO KU3HEHHOTO OIBITa 00YJarOIINUXCsl.

VYcBoeHne MporpaMMHOro MaTepuana 1o (U3MKE BBI3BIBAET OOJIBIINE
3arpyaHeHus y oOyuaromuxcst ¢ 3IIP, mostomy Teopust usyuyaercst 0e3 BBIBOAOB
CIIOKHBIX (hopmyin. 3anaym, TpeOyrolne MPUMEHEHHUS CIOXKHBIX MaTeMaTHYEeCKHX
BBIUKCIICHUH U POPMYII, B OCOOCHHOCTH TaKUX TeM, Kak « MexaHn4ecKoe ABMKEHUEY,
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«ApxumenoBa cuia», «MexaHuuyecKkass SHEpPrus», «IJIEKTPUUYECKHUE SBICHUS,
«ONEKTPOMAarHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C IOMOILBIO YUUTETIS.

Oco0oe BHHMMaHHME TMPU H3YYCHHH Kypca (U3HKU YJIEISeTCs MOCTAaHOBKE U
OpraHU3alliy SKCIIEPUMEHTA, a TAKXKE MPOBEACHUIO (MPEUMYIIIECTBEHHO Ha KaXJ0M
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXKHO C  HUCIIOJIb30BaHUEM
JIEKTPOHHON JeMOHCTpanuu). HekoTopele TeMbl 0053aT€BbHO JOJDKHBI BKIIFOYATH
OTIOpHBIC JTA0OpaTOpHBIE PAOOTHI, KOTOPHIC Pa3BUBAIOT YMEHHE II0JIh30BATHCS
MPOCTCUINTUMU TIPUOOpaMH, aHAIM3UPOBATh IIOJY4YEHHBIC JaHHBIE. B CBs3m ¢
OCOOCHHOCTSIMM  TOBEIEHUS U jedarenbHocTH  oOydaromumxcs ¢ 3IIP
(pacTOpMOKEHHOCTb, HEOPTaHU30BAHHOCTh) MPETYCMOTPEH CTPOKAUIIUNA KOHTPOJIb
3a cOOJII0JICHUEM TIPABWIJI TEXHUKU O€30MaCHOCTU MpU MPOBEICHUU JTa00OPATOPHBIX U
MPaKTUYECKUX padOT.

Bonpimoe BHuManue npu uzydeHuu ¢usuku noapoctkamu ¢ [P oOparmaercs
Ha OBJIAJICHNE MMM NPaKTUYECKMMH YMEHUAMHU W HaBblkamu. [IpemycmaTpuBaetcs
YMEHBIIIEHUE 00beMa TEOPETHUECKUX CBEJECHUM, BKIIOYEHUE OTICIbHBIX TEM WJIH
HEeJbIX pa3feioB B MaTepHaybl Uil  O030pHOTO, O3HAKOMHUTEIBHOTO WM
dakynbpraTuBHOrO M3yudeHwus. [Ipennaraercs ymMeHbIlIEHHE 00beMa MaTeMAaTHYECKUX
BBIYUCJICHUH 3a CUET YBEJIIMUCHUSI KQU€CTBEHHOIO OMUCAHUS SBJICHUIN U MIPOLIECCOB

JlocTaTOYHOE KOJWYECTBO BPEMEHH OTBOAUTCS HAa PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIONIUX CBSI3b (PUBUKUA C JKU3HBbIO, C TEMH SBICHUSIMU,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX )KM3HEHHOTO OMbITA.

MakcuMallbHO  HCMOJIB3YIOTCA ~ MEXIPEAMETHbIE  CBA3W €  TaKUMU
JTUCLIMIUIMHAMH, Kak reorpadus, Xumus, Owosorus, T.K. oOydaromuecss ¢ 3I1P
O0COOEHHO HYXIAIOTCS B MPEMOJHECEHUH OJIHOTO M TOTO e Y4eOHOTO Marepuaia B
pPa3JIMUHBIX AaCMHEKTaX, B €ro BapbHUPOBAHUM, B HEOJHOKPATHOM IIOBTOPEHUH U
3aKpEIUICHUN  TIOJYYEHHBIX 3HAHUW W MPAKTUYECKUX yMeHuH. llo3Bomss
paccMaTpuBaTh OJIMH W TOT K€ YYEOHBIM MaTepuall C pa3HbIX TOUEK 3PEHUS,
MEXKIPEIMETHBIC CBSI3U CIIOCOOCTBYIOT €0 JIYYIIIEMY OCMBICIICHUIO, 00JIee TPOYHOMY
3aKPEIICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

IlpuMmepHble BuABI JeATeabHOCTH oOy4yaromuxcs ¢ 3IIP, oOyciioBieHHBbIE
0COOBLIMH o0pa3oBaTeibHbIMHU NMOTPEOHOCTIMH ) | o0ecreuynBaloIHe
OCMBICJIEHHO€ 0CBOEHHE CO/IePKaHuM 00pa3oBaHus 1Mo npeaMery «Du3uKa

[TpumepHas TeMaTU4ecKas ¥ TEPMUHOJIOTHUYECKAs JIEKCUKA TI0 Kypcy (QHu3uKu
cootBeTcTBYeT ®OIT OOO.

Copepxanue BUnoB aesitenbHOCTH oOydatomuxcst ¢ 3[IP Ha ypokax ¢usuku
OTIpeIeISIETCSl UX 0COOBIMH 00pa3oBaTeNbHBIMU MOTPeOHOCTSIMH. [ToMUMO MmIMPOKO
ucnonpzyembix B @OII OO0 o6mmx Ay Bcex 00ydaroluxcs BUIOB ACSITEIbHOCTH
CIIeyeT YCWIUTh BUBI ACATEIBHOCTH, CielU(PUUHBIC 711 JAaHHOW KaTerOpuH JIETeH,
00eCTIeunBaOIINE OCMBICIIEHHOE OCBOCHHUE COACpXKaHMs 00pa30BaHUs MO MPEAMETY:
YCHJICHUE TPEIMETHO-TIPAKTUYECKONW [EATETHbHOCTH C aKTHBH3AI[MEH CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha aJrOPUTM; IIOIIArOBOCThY» B U3yUYEHUU
MaTepuaa; UCIOJb30BaHUE TOMOIHUTEIbHON BU3YyaJIbHON ONOPHI (CXEMBI, IIA0JIOHBI,
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OMOpPHBIE TAOJUIIBI); PEUYEBOM OTYET O MPOLECCE U pe3ysbTaTe esATEIbHOCTH;
BBITIOJTHEHUE CIEIUAIBHBIX 3aJaHuil, 00€CIeYNBAIONINX KOPPEKLHUIO PEryJAlnuu
y4€0HO-I03HABATENbHOM I€ATEIbHOCTU U KOHTPOJIb COOCTBEHHOIO PE3yJIbTaTa.

Jst oOydarommxca ¢ 3IIP cymecTBeHHBIM SABISIFOTCS MPUEMBI PabOTHI C
JEKCUYECKUM MaTepuanioM 1o mnpeamery. [IpoBoautcs crnenmanpHas padoTa IIo
BBEJICHUIO B aKTUBHBIN CIOBapb 0Oy4YalOIIMXCSI COOTBETCTBYIOUICH TEPMUHOJIOTHH.
W3ydaembie TepMUHBI BBOASTCS Ha IOJUCECHCOPHON OCHOBE, 00s13aTE/IbHA BU3YaIbHAS
MOJIICPXKKA, aJITOPUTMBI pabOTHI C OTIPECTICHUEM, OTIOPHBIE CXEMBI [T aKTyaIHu3alluu
TEPMUHOJIOTUH.

B cBs31 ¢ ocobbiMu 00pa3oBaTenbHBIMU OTpeOHOCTSIME 00ydaromuxcs ¢ 311P,
IIPU TUIAHUPOBAHUHU pabOThl yUEHUKA HA YPOKE CIENYET IPUIEPKUBATHCS CIEAYIOLIUX
MOMEHTOB:

1. Ilpm ompoce HeoOXoauMO: JaBaTh aIrOPUTM OTBETA; pa3peliaTh
I0JIb30BaThCS MJIAHOM, COCTABJIEHHBIM P MOJArOTOBKE JOMAIIHETO 3aJaHMsl; 1aBaTh
00JIbIlI€ BpEMEHHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh AeaaTh IpeIBapUTEIbHbIC
3aIllCH, M0JIb30BATHCS HATJISIIHBIMU ITOCOOUSIMHU.

2. Ilo BO3MOXHOCTH 3a/laBaTh OOYYAlOIIMMCS HABOASIIME W YTOUHSIOLIUE
BOTIPOCHI, KOTOPBIE TOMOTYT MM TTOCJIEIOBATEIbHO U3JI0KHUTh MaTepHal.

3. CuctemaTnueckd TpOBEPSITh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS TPOOETIOB B MPOIIEAIIEM MaTepuale.

4. B npouecce u3yyeHus: HOBOro MaTeprajia BHUMaHUE YUEHUKOB OOpalaercs
Ha HauboJiee CI0XKHBIE pa3/enbl u3ydyaeMoil Tembl. Heo6xoaumo vaiie oOpamarbes K
HUM C BOIPOCaMH, BBISICHSIOUIMMY TOHUMAaHHUE YYeOHOTr0 MaTepuaia, CTUMYJIMPOBATh
BOMPOCHI IPU 3aTPYTHEHUSX B YCBOCHUH HOBOT'O MaTepHara.

MecTto yyeOHOro npeamera « ®u3uKa) B yueOHOM IIaHe

B cootBerctBuu ¢ ®enepaibHbIM TOCYJApPCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 00111eT0 00pa3oBaHus yueOHBIHM npeameT « Du3nKa» BXOIUT B
peaMEeTHYI0 00y1acTh «ECTeCTBEHHBIE HAayKW» U SBISETCS OOS3aTEIbHBIM JIs
uzyuenusa. Copaepkanue ydeOHoro mpenmera «®Dusmkay, TMPEACTaBICHHOE B
denepanbHO paboueit mporpamme, coorBeTcTByer OI'OC OO0, denepanbHOi
oOpa3zoBaTeILHON TMpOTpaMMe OCHOBHOTO 001mero ooOpasoBanus, DenepanbHON
aJanTHPOBAHHOM 00pa30BaTEIbHON MTPOTPaMME OCHOBHOTO 00111eT0 00pa3oBaHus JJIst
oOydaromuxcs ¢ 3aJepKKON Tcuxudeckoro pasButus. OOIee YWCIO Yacos,
PEKOMEHJIOBAaHHBIX ISl M3y4yeHus (pu3uku Ha 06a30BOM ypoBHe, — 238 yacoB: B 7
KJ1acce — 68 vacoB (2 yaca B HeJento), B 8 kiacce — 68 yacoB (2 yaca B HeJel0), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COHEPXXAHUE YYEBHOI' O [TPEJMETA «®U3NUKA»

7 KIIACC

Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEr0 MUpPa

dusrka — Hayka o npupoe. SAsnenus npupoasl (MC'). dusudeckue sBIeHus:
MEXaHUYECKHUe, TEIIOBbIE, JIEKTPUYECKIE, MATHUTHBIEC, CBETOBBIEC, 3BYKOBBIE.

duznueckre BeNMMUYMHBL. M3Mepenue ¢Guznueckux BeMUUUH. Qu3uuecKue
npubopwi’. [lozpewrocms usmepenuii. MexayHapoaHas CHCTEMA ¢IMHMUII.

Kax ¢uszuka u npyrue ecrecTBeHHbIC HAyKU U3y4aloT Npupoay. EcmecmeenHo-
HayuHbulll Memoo NO3HAHUA: HabnooeHue, HNOCMAHOBKA HAYYHO20 60NpoCd,
8blOGUIICEHUE — 2UNOme3, JIKCHepUMeHm Nno Npogepke 2unomes, O0O0bACHEHUe
Hao0aemoezo aenenus. Onucanue uaudecKux A6AeHUl ¢ NOMOWbIO MOOeel.

[TpenmeT u MeTO1bI PUBUKH.

Hemoncmpayuu’

1.  MexaHuyeckue, TEIUIOBBIEC, DJIEKTPUYECKHE, MATHHTHBIE, CBETOBHIE
SIBJICHUSL.

2. ®wusnyeckue MpUOOPHI U MPOLELYPa MPAMBIX H3MEPEHUH AHAJIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomot u onvimol

1.Onpenenenre 1EHBI JCJEHUS HM3MEPUTENTHLHOr0 mpubopa (UCHONb3YA
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. I3mepenue pacCTOSTHUM.

3. U3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENa

4. Onpeodenenue pazmepos Manivlx mei.

5. M3mepenue Temmeparypbl MPU TMOMOIIM JKHJIKOCTHOTO TEPMOMETpA H
JTaTYNKA TEMITePaTyphl.

6. Ilposedenue uccnedosanus no nposepke 2unomesvl. OAIbHOCMb NOJNEMA
wapuka, nyweHHo20 20pU30HmManibHo, mem 6ovule, yem 0ovule blcoma nycKa.

Paznen 2. [lepBoHavaibHbIe cBeleHUs O CTPOCHHH BellecTBa

CrpoeHne BemecTBa: aroMbl M MOJEKYJBL, ux pasmepwvl. Onvimui,
0oKa3zvlearoujue OUCKpemnoe CmpoeHue 6euecmad.

JIBkenre dactul BemecTBa. CBs3b CKOPOCTM JBHKEHHMS 4YacTUL[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, auddysud. Bzaumoodeiicmseue yacmuy
gewjecmea: NPUMANICEHUEe U OMmaiKueaHue.

ArperaTHbl€ COCTOSIHUS BEILECTBA: CMPOEHUE 2A308, HCUOKOCMeEU U MBEPObIX
(kpucmannuueckux) men. Bzaumocesasv medncoy ceoucmeamu 6ewjecms 8 pasHbIX

I MC — >1eMeHTBI coftepKanusl, BKIFOYAONMINE MEXKIIPEAMETHBIE CBA3H, KOTOPHIE MOAPOOHEE PACKPBITHI B
TEMATUYCCKOM IIJIAHUPOBAHUH.

231eck u manee KypcuBOM 0003HAYEHBI TEMBI, H3Y4EHHE KOTOPHIX IIPOBOIUTCS B 03HAKOMHTEIBHOM ILIaHe. [leqaror
CaMOCTOSTENILHO OMpeessieT 00beM U3y4aeMOro MaTepuaa.

3 Bee JlemoHcTpanuy 1 JJaGopaTopHble paboThl, IPEACTABICHHBIE B COAEPKAHUY, IOMYCKAETC (MOKHO) IPOBOIHTS,
UCIIOJNB3Ys HH(QOPMAITMOHHBIC U JICKTPOHHBIC TeXHOIOTHH (1(poBBIe 00pa30BaTEILHBIC PECYPCHI).
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azpe2ammubiX COCMOAHUAX U UX AMOMHO-MONEKYAAPHLIM cmpoenuem. OcobenHocmu
azpe2ammubix cOCMOAHUL 0O0bI.

Hemoncmpayuu®

1. HaGmoteHne OpOyHOBCKOTO IBHKCHHS.

2. Habmonenue nuddyszuu.

3. Habnooenue asnenutl, 00bACHAIOWUXCA NPUMANCEHUEM UTU OMMAIKUBAHUEM
yacmuy eeujecmad.

Jlabopamopnsie padbomot u onvimol

1. Oyenxka Ouamempa amoma MemoOOM ps008 (C UCNOTL30BAHUEM
gomoepagputi).

2. OnsIThl IO HAOJIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITel IO OOHAPYKEHHUIO NEUCTBUS CHUJI MOJEKYJSIPHOIO TPHUTSKEHUS
(3/1eKMPOHHAA OeMOHCMPAUU).

Pa3nen 3. /IBu:xkeHne 1 B3auMO/eiicTBHE TeJl

Mexanuveckoe JBWKCHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBIDKCHHE.
Ckopocts. CpedHsas ckopocms npu HepasHoMepHoM Ogudicenuu. Pacu€r mytu u
BPEMEHU JBUKCHUS.

SIBnenue wHepIUU. 3aKkoH unepyuu. Bzaumoolelicmseue menl KAK NPUHUHA
usMeHenus ckopocmu Osudxcenuss mena. Macca kak mepa umepmuocmu mend.
[TnotHOCTH BemecTBa. C6513b NIOMHOCMU C KOIUYECMBOM MOJEKYL 8 eOUHUYE 00bEMA
sewecmaa.

Cuna kak xapakTepucTuka B3auMopeicTBusi ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpio ounamomempa. SIBIEHHE TATOTCHHUS W CHUJIA
TsokecTd. Cuna msowcecmu Ha opyeux naanemax (MC). Bec tenma. HeBecomocTb.
Clio)keHue cuJji, HalmpaBJICHHBIX MO OgHOM mpsiMmoil. PaBHoneilicTByromas cui. Cuna
mpenus. Tpenue ckonvorcenuss u mpenue noxkos. Tpeuue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu’

1. Ha6nronenne MexaHn4eckoro ABMKEHUS Tea.

2. N3mepenre CKopoCTH MPSIMOJIMHENHOTO JIBUKEHUS.

3. Hab6nronenue sBieHust UHEPITUH.

4. Ha6nronenue usmeHeHns CKOPOCTH MPU B3aMMOICHCTBHUH TE.

5. CpaBHeHHE MacC MO B3aUMOJEHCTBHUIO TEJL.

6. CnoxeHue cuil, HapaBJIEHHbBIX MO OJHOU MPSAMOM.

Jlabopamopnsie padbomout u onvimol

1. OnpeneneHre CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapUKa B )KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOTO aBTOMOOWIIS U T. 11.) (971€eKMPOHHAA 0eMOHCMPAYUSL).

2. Omnpenenenre cpeaHell CKOPOCTH CKONBKECHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4 31mech M manee IPUBOIMTCS PACHIMPEHHBIN EPEIEHB Ta00PaTOPHBIX pabOT M OBITOB, W3 KOTOPOTO YUHUTEND JAEIAcT
BBIOOD 110 CBOEMY YCMOTPEHHIO.
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4 OnwITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHHS (IedopMariin)
MPY>KUHBI OT MPUII0KEHHOMW CHUIIBL.

5. OMnbIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

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

Hasnenue. Cnocobvl ymenvulenus u ygeauuenus oasieHus. [lasnenue easa.
3asucumocms OasneHus 2aza om o00véma, memnepamypwsl. llepedaua Oasnenus
meepoviMu menamu, dHcuokocmamu u 2azamu. 3axown Illackana. Ilnesmamuueckue
MauiuHbl. 3aBUCUMOCTD JTaBIICHUS KUJIKOCTU OT TIyOuHBI. Coobwarowuecs cocyobwi.
l'uopaenuueckue mexanuzmoi.

AtMocdepa 3emian u armochepHoe maBieHue. llpuyuHvl cyuyecmeo8anusl
6030ywiHou obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3a8ucumocms ammocghepHoeo 0asieHusi Om 6blCOMbl HAO YPOBHEM MOPS.
Ilpubopwi ons uzmepenus ammocgeprnoco 0asieHusl.

eticmeue osicuoxocmu u eaza Ha nocpyrcéHHoe 8 Hux meso. BolTaakuparonas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTH JTaBJICHUS Ta3a OT TEMITEPATYPHI.

[lepenaya gaBiaeHUS KUIKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

I'mapaBnraeckunii mpecc.

[IposiBienue nericTBUst aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHUIIBI OT 00bEMA MOTPYKEHHOM YacTu
TeJa U TNIOTHOCTH KUKOCTH.

7. PaBeHCTBO BBITAIIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJIKOCTH.

8. YcaoBue muIaBaHus TeIl: TJIaBAHUE WU TIOTPYKEHNE Te B 3aBUCUMOCTH
OT COOTHOIICHUS TUIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopnwie padbomot u onvimol

A

1. HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM
B JKMJKOCTb YaCTH TeJa.

2. OnpeneneHue BBITAIKMABAIOLICH CUJIbI, JEWUCTBYIOUIEH Ha  Tello,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B JKUJAKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIIECH CHUIIBI,

JEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJla
1 OT MJIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue  apeomerpa UM  KOHCTPYUPOBAHUE  JIOAKH
Y OIIpEAEITICHUE €€ TPY30I10JbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHEPrust
Mexannyeckast pabota. MOIIHOCTb.
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[IpocTeie MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [lpasuno
pasHosecus pviuaea. llpumenenue npasuna pagnogecus pvluaza K 010Ky. «3010moe
npasunoy mexanuku. KIIJ] mpocTteix Mexanu3MmoB. IIpocTeie MexaHU3MBbl B OBITY U
TEXHUKE.

Mexanuueckass dHeprus. Kunemuueckas U NOMEHYUANbHAS — SHEPIUSL.
Ilpespawenue o00Ho20 6uda mexanuyeckou SHepeuu 6 Opy2ol. 3aKOH COXPAHEHUs
DHEPrUU B MEXAHUKE.

Jemoncmpayuu

1. [IprMepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomst u onvimol®

1. Onpenenenre pabOThI CHIIbI TPEHUS [P PABHOMEPHOM JBHKEHUU TeEJIa
110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBanue ycaoBruid paBHOBECHS pblyara.

3. N3mepenne KITI HAaKJIOHHOM IIJIOCKOCTH (31ekmponHasn
oeMoncmpayus).

4. N3yuyeHue 3aKOHa COXPAHEHUSI MEXAHWYECKON SHEPIUM (2/1eKMPOHHAA
0eMoOHCmpPayus).

8 KVIACC

Pa3zneua 6. TensioBble siBJICHUSA

OcHOBHble  NOJI0JHCEHUS  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CMmpoeHust
sewjecmea. Macca u pasmepvt amomog u monekyir. Onvimvl, noomeepaicoarouue
OCHOBHbLE NONOHCEHUSL MOTIEKYIAPHO-KUHEMUYECKOU Meopul.

Mopgenun TBEPAOTO, KHUIAKOTO M Ta3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. Obvscuenue ceolicms 2azos, Hcuokocmeu u
MeEpObIX Mmell HA OCHOB€ NOJIONCEHUL MOJIeKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u kanuiispHvle a6ienus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cgsaze memnepamypuvl cO CKOPOCHbIO MENN08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusi. Crnocobbl  usmeHeHusi  GHYmMpeHHel  IHEPIUU:
menionepeoaya u cosepuieHue pabomsl. Buovl mennionepeoauu: menjionposoOHOCHb,
KOHBEKYUS, U3TYUeHUe.

KonuyectBo Temnotel. Yoenvnas mennoémxocmv eewecmesa. Tennoobomen u
menJiogoe pasHosecue. Ypasnenue meniogozo banrauca.

IInasnenue u omeepoesanue KpUCMAaIIUYECKux gewecms. Yoenonas menioma
naaenenus. Ilapooopazosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvrnas
menioma  napoobpaszosamus.  3asucumocms — memMnepamypvl — KUneHus — om
ammocgheprnozo dasnenus. Brasxcnocmo 6030yxa.

DHeprus TOIINBA. YoenvHas menioma ccopanus.

Ipunyunvr pabomwvr mennosvix osucameneu. KIIJ[ mennosoco odsucamensi.
Tennosvie 0sucamenu u sawuma oxpyxcaroweti cpedvt (MC).

3axon coxpanenus u npespawenus suepeuu 8 mennogvix npoyeccax (MC).

Jemoncmpayuu
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1.  Habmronenue 6pOyHOBCKOTO ABHKEHHUS.

2. Habmronenue nuddysun.

3.  HaOmroneHue siBIeHUI CMauyMBaHUs U KallWUIIPHBIX SIBICHUI.

4.  HabGmromeHue TEIIOBOTO PACIIUPEHUS TETL.

5. W3meHenue naBieHys ra3a npyu M3MEHEHUH 00bEMa U HarpEBaHUH WU
OXJIAXKICHUH.

6.  IlpaBwia u3MepeHus TeMIEPATYPHI.

7. Bunsl Teronepenaumn.

8.  OxyjaxJeHue Npu COBEPILIECHUU pabOTHI.

9 Harpeanue npu coBepiieHuu pad0Thl BHEITHUMU CUJIaMHU.

10.  CpaBHeHHE TEIIOEMKOCTEN Pa3IMUHBIX BEILIECTB.

11. HabmoneHue KUIeHusI.

12. HabGmoneHne NoCcTOSHCTBA TeMITepaTyphl MPH MIIABJICHUH.
13.  Moxaenn TEIUIOBEIX JIBUTATEIICH.

Jlabopamopnwie padbomot u onvimol

1. OnpITHl IO OOHAPYKEHUIO JAEUCTBUS CUII MOJEKYJISIPHOTO MPUTSKEHUS
(3/1eKmMpPOHHAA OeMOHCMPAayU).

2. OnbIThI IO BEIPAIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl O HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, )KUJIKOCTEH U
TBEPABIX TEII.

4. Ornpenenenue AaBiIeHUS BO3AyXa B OalJIOHE HITPUIIA.

5. OnbITEI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JABJICHHS BO3yXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. IIposepka cunome3vl TUHENHOU 3A6UCUMOCIU ONIUHBL CINOIOUKA
AHCUOKOCTNU 8 MEPMOMEMPUYECKOU mPYOKe O MeMNnepamypul.

1. HaGnrogenue m3MeHeHUs: BHYTPEHHEH 3HEpruu Teja B pe3ysbTare
TeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBanue siBIeHUS TEIIO0OOMEHA MPU CMEUIMBAHUM XOJOTHOW M

ropstuer BOJIBL.

9. Onpeoenenue konuuecmea menyiomsl, NOJIY4EHHO20 000U NPU MENI00OMeEHe
¢ HazpemvlM MeMAaIIU4eCcKUM YUIUHOPOM.

10.  HccnenoBanue npouecca UCIapEHus.

11. OnpeneneHve OTHOCUTEIBHOM BIIAXKHOCTH BO3/TyXa.

12.  Onpeodenenue yoenvHoti meniomol niae1eHus 1b0d.

Pazngen 7. DiiekTpuyeckre U MATHUTHbIE SIBJICHUSA

Inekmpusayusi men. JIBa pola 3JIEKTPUUECKUX 3apsAnioB. BzaumopeictBue
3apsKEHHBIX TEJ.

DnekTpuueckoe mnode. [lpunyun cynepnosuyuu 31eKmpudeckux noneu (Ha
KawecmeeHHOM YPOBHE).

Hocumenu snekmpuyeckux 3aps008. Dnemenmaphsiil 21eKmpudeckutl 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKUA. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsa.
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DNEKTPUYECKUM TOK. VYcnosusi cywecmeoganusi 921eKmpuyecKkozco mokKa.
N CcTOYHUKM TOCTOSSHHOTO TOKa. JIeHWCTBUSL SJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKuil moK 6 HCUOKOCMAX U 2a3ax.

Pabota u MONIHOCTH ANEKTpUUYECKOTO TOKa. 3axon [[coyrs—/lenya.
Onekmpuueckue yenu u nompeoumenu INEKMPUYECKOU IHEpeuu 6 Oblmy.
Onextpuyeckas nenb. Cuna Toka. DieKTpuueckoe HampsbkeHue. CoNpoTHBICHHUE
MPOBOAHUKA. YOenvHoe conpomusneHue seujecmsa. 3akoH OMa sl y4acTKa IETH.
[locnenoBaTenbHOE W MapalyIeIbHOE COEAMHEHHE TPOBOJHUKOB. Kopomkoe
3aMblKaHUe.

[TocTostHHBIE MarHUTHI. B3auMOIEICTBHE MMOCTOSIHHBIX MAarHuTOB. MacnumHoe
none. Maenumnoe none 3emau u e2o 3uaverue 0 sHcuzuu Ha 3emae. Onvim Ipcmeda.
Mazcnummnoe none snekmpuuecko2o moxa. lIpumenenue 31eKmpomMacHUmMos 8 mexHuxe.
Heiicmeue macHumno20 noOs HA NPOBOOHUK C MOKOM. ODleKmpoosueamens
nocmosanHo2o moxa. Hcnonvsoganue snekmpoosucamenell 6 MEXHUYeCKUx ycm-
PpoUCcmeax u Ha mpamucnopme.

Onvimur @apaodes. Aenenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocoovl noyyeHus 31eKmpuyeckol SHepeuy. IIEKTPOCTaHIUN
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpayuu
DJeKTpU3aius Tedl.

JIBa poJia AIEKTPUUYECKUX 3apsi 0B U B3aUMOICUCTBUE 3apSKEHHBIX TEIL
Y CTpOUCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUUECKASI UHTYKLIHUS.

3aKOH COXpaHEHHUS SIEKTPUUECKUX 3apAI0B.

[IpOBOIHUKY U TUDIICKTPUKH.

MoaennpoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUYECKOTO TTOJIS.

HcTOYHMKHN OCTOSTHHOTO TOKA.

JIeCTBHS 3IIEKTPUUECKOTO TOKA.

0. DIeKTpUYEeCKUM TOK B KHUIKOCTH.

11. T'a30BbIi pa3ps.

12.  HN3mepeHue CUIbl TOKa aMIIEPMETPOM.

13. H3mepeHue 31eKTPUUECKOr0 HAPSHKEHUS BOJIBTMETPOM.

14. Peocrtar u Mara3uH CONpOTUBIICHUH.

15. B3aumojneiicTBHE NOCTOSTHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJII0COB MarHUTa.

17. MoaenupoBaHKEe MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.  OmnwIT Opcrena.

19. MaruuTtHoe noJie ToKa. DJIEKTPOMAarHur.

20. JleiicTBME MarHUTHOTO IOJIS HAa MPOBOJIHUK C TOKOM.

21.  DJeKTpOJBHUIaTelNb MOCTOSSHHOIO TOKA.

22. HccnenoBaHue SIBICHUS JIEKTPOMArHuTHOW UHIYKIIUH.

23.  Omnbitel Dapanes.

24. 3aBHCHMOCTb HAIIPABJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHS.

S0P NV AW~
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25. DnexTporeHeparop MOCTOSIHHOTO TOKa.
Jlabopamopnsie padomot u onvimol

1. OnpIThl TIO HAOMIOACHUIO OJICKTPU3AIMU  Tell HMHIYKIHMEH W TpH
COITPUKOCHOBEHUH.

2.  HccnemoBaHuwe NEWUCTBUS AJIEKTPUYECKOTO TIOJS HAa TPOBOJHUKH H
JVDJICKTPUKH.

3. CoOopka u nmpoBepka pabOTHI TEKTPUUECKOH 1IN MTOCTOSTHHOTO TOKA.

4.  HM3mepeHue u peryJIMpOBaHUE CHIIBI TOKA.

5.  H3mepenue u perynupoBaHre HAPSHKCHUS.

6.  HUccnedosanue 3a8UCUMOCIU CUTBL MOKA, UOYWE20 Hepe3 Pe3Ucmop, om
CONPOMUBTIEHUSL PE3UCTOPA U HANPSICEHUS HA Pe3UCMOope.

7. Onvimeul, 0eMoHCmpupylowue  3a8UCUMOCHDb NEKMPUHECKO20
CONpomuGenUss NPOBOOHUKA Om €20 OJIUHbL, NIOWAOU NONEPEeYHO20 CeyeHUs U
Mamepuana.

8. Ilposepxa npasuna cnoxcenus HAnNpaxXCeHuu Npu NOCAe008aMeNbHOM
COeOUHeHUU 08YX Pe3UCmOopOs.

9. Ilposepxa npasuna 01 CUlbl MOKA NPU NAPALIETbHOM COeOUHEeHUU
Pe3UCOPO8.

10.  Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISEMONW Ha
pe3ucTope.

12.  HccnemoBaHue 3aBUCMMOCTH CWJIBI TOKA, UAYILIETO YE€pe3 JaMIIOUYKy, OT
HaNpsHKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnemoBaHre MATHUTHOTO B3aMMOIEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. H3yueHwe MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB TMpPU  UX
OOBEMHEHUH U Pa3/ICTICHUN.

16. HccrnenoBaHue AEMCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OneITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBHS
KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE.

18. H3yueHue neicTBUS MArHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.

19.  Koncmpyuposanue u usyuenue pabomsl 21eKmpoosuameis.

20. Hzmepenue KIIJ[ anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnpITel 1O HCCIEAOBAHUIO SIBJICHUS SJICKTPOMArHUTHOM WHAYKIIHH:
MCCJICIOBAHUE U3MEHEHUIM 3HAYEHHS U HANPAaBICHUSI MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHUS

Mexannueckoe JBHKeHHe. MarepuaibHasg Touka. Cucrema OTCUéTa.
OTHOCUTETBLHOCTh MEXAaHMYECKOTO JBIKEHHUS. PaBHOMEpHOE TMPAMOJIMHEHHOE
nBxeHue. Hepasnomepnoe npsmonuwneunoe osudicerue. CpemHsis u MeHOBEHHAs
CKOpOCmb meja npu HepagHOMEPHOM OBUNCECHUU.
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Yckopenue. Pasnoyckopennoe npamonunelinoe osudicenue. CBOOOTHOE
nagenue. Onvimol [ anunes.

Jluneunas u yenoeas ckopocmu. LlenmpocmpemumenvbHoe ycKopeHue.

ITepsoiii 3akoH Herorona. Bropout 3akoH Hetorona. Tpetuii 3akoH HerotoHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOAbHCeHUsl, Culd
MpeHUs NoKosl, Opyaue Uobl MpeHUs.

Cuna TsKECTU M 3aKOH BCEMHUPHOTO TATOTEHMS. YCKOPEHHE CBOOOIHOTO
nageHus. Jeuocernue nianem eoxpye Conanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHoBecne MarepuanbHOU TOUKH. AbOcomomHo meépooe meno. Pasnosecue
meepo02o mena ¢ 3aKpenjiéHHoU ocbio 8paujerus. MOMEHT cuiibl. [lenmp mscecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXpaHEHUS
uMmiyibsca. PeaktuBnoe asuxenue (MC).

Mexanuueckasi paboTa 1 MOIIHOCTh. PaboTa cuil TsKecTH, ynpyeocmu, mpenus..
Ceszv  omepeuu u pabomsi. lloTeHIMaNbHAs SHEPrUsl Tena, MOJHATOrO HaJ
MOBEPXHOCTBIO 3eMIU. [lomenyuanvuas snepeus corcamou npyxcunvl. Kunetnueckas
sHeprusd. Teopema o Kumemuueckou 5SHepeuu. 3aKOH COXPaHEHUS MEXAaHMYECKOU
SHEPTUH.

Hemoncmpayuu

1. HabmroieHue MexaHM4ecKoro ABMXKEHUS TeJla OTHOCUTEIBHO Pa3HbIX T
OTCU€Ta.

2. CpaBHEeHUE TyTEM M TPACKTOPUM ABMKEHHSI OJHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepeHne CKOPOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHUS.

4. HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBU/KECHHS.

5. HaOnroneHue ABMKEHUS TeNa O OKPY>KHOCTH.

6. Habnrogenne MeXaHWYECKUX SABJICHHM, NPOUCXOIALIUX B CHCTEME

orcuéra «Tenmexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JABM)XKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTbh YCKOPEHUS Te€la OT MACCHI TeJla U JEHUCTBYIOIIEH HA HETO
CUJIBL.

8. Hab6nronenue paBeHcTBa CUJI TPU B3aUMOICHCTBUU TEJl.

9 M3meHenne Beca Tena npyu yCKOPEHHOM JBUKEHUU.

10. Tlepenaua ummyJsbca Opu B3aUMOJECUCTBUM TEIL.

11. TIpeoOpa3oBaHus PHEPTUU NPU B3AUMOJICHCTBUU TEJL.

12.  CoxpaHeHue UMIyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue uMmyJsbca npu adCOMOTHO YIPYTOM B3aUMOICHCTBUN.

14. HaOGmroneHue peakTHBHOTO JIBHKCHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MAJCHHUH.

16. CoxpaHeHME€ MEXaHUYECKOM »HHEPruu TNpU JBWKEHUM Tella IMOJ
JEVCTBUEM IIPY>KUHBI.

Jlabopamopnwie padbomovt u onvimol
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1.  Koncmpyupoeanue mpaxkma 015 pa3zeona u 0anibHeuule20 pagHoMePHO20
O0BUINCEHUSL WAPUKA UL TNETIEHCKU.

2. Omnpenenenue cpeaHeil CKOPOCTH CKONBKEHHSI OpycKa WM JABUKCHUS
HIapyKa o HaKJIOHHOM IJIOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tella MPU PABHOYCKOPEHHOM JIBHKEHUH TIO
HAKJIOHHOM TJIOCKOCTH.

-+ HccnenoBanue 3aBUCUMOCTH IMyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JBKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

5. lIposepxa eunome3svl: eciau npu pPasHOYCKOPEHHOM OB8UdNCEHUU 0Oe3

HAYAIbHOU CKopocmu nymu OmMHOCAMCA  KaxK p}l() HEUEMHbIX Yucen, mo
coomeemcmeyromue NPOMeENCYmKuU 6pemMeru 00UHAKOBYL.

6.  HccrmemoBanue 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBKEHHUS OT CHUIBI
HOPMAJILHOTO JIaBJICHHUS.

7.  Onpenenenue KodQPUIMeHTa TPEHUS CKOJIBKEHUSI.

8. Onpenenenue )KECTKOCTU MPYKUHBI.

9. Omnpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUH TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Omnpenenenue paboThl CWIBI YIOPYrOCTH TIPU  MOABEME Tpy3a
C UCIOJIb30BAaHUEM HETOJIBUKHOTO U TOJIBUKHOTO OJIOKOB.

11. M3yuyeHwue 3aKkOHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue KoJjieOaHUsS U BOJIHbI

Koneb6arenbnoe npmkenne. OCHOBHBIE XapaKTEPUCTUKUA KOJIEOAHMIA: MEpPUOI,
4acToTa, aMIuuTyaa. Mamemamuyueckui u npysxcunnvii masmuuxu. [Ipeepawenue
9HepauU npu Ko1ebamenbHOM OBUNCEHUU.

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

Mexanuveckue BOJHBL. CBOMCTBA MEXaHWYECKUX BOJH. [IpodonvbHble u
nonepeumvle 80HbL. [IUHA 80JIHbI U CKOPOCMb €€ pacnpocmpanenusi. Mexanuyeckue
80JIHbI 8 MEEpOOM mene, ceticmudeckue sonnvl (MC).

3ByK. I pomkocmsv 38yka u evicoma moua. Ompadicenue 38yka. Mngpaszsyk u
VIbMPA36YK.

Jemoncmpayuu

1. HaOmronenne xojie0anuii T IMOA AEUCTBUEM CHJIIBI TSKECTH U CHIIBI
yIPYTOCTH.

2.  HaGmonenue konebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

3.  HaOmronenue BbIHYKICHHBIX KOJI€OaHUI U pe30HaHCA.

4.  Pacnpoctpanenue npoA0IbHBIX U MONEPEYHBIX BOJH.

5. HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie padbomot u onvimol

1. OnpeneneHne YacTOThl M TEepUOJia KoJieOAaHUNW MaTeMaTH4eCKOoro
MasiTHUKA.
2. OnpeneneHre 4acTOThl U NEpUoaa KOJICOAHWM MPYKUHHOTO MasTHUKA

(2/1eKmpoHHan 0emoncmpayus).
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3. HccnenoBanue 3aBUCUMOCTH TIEPHO/1a KOJIEOAHUH MTOBEIIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

-+ HccnenoBanue  3aBUCMMOCTH — Mepuoja  KojeOaHUW  MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a (271eKMPOHHAA 0eMOHCIMPAUU).

5. [IpoBepka HE3aBUCUMOCTH MEepUOIa KoJieOaHU Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh MEpHofa  KoJieOaHH
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. N3mepenne  yCKOpeHHs  CBOOOJHOTO  TAACHUS  (1eKMPOHHAS
oemoncmpayus).

Paznea 10. djiekTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DIJIEKTPOMArHUTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJIHBL.  Ceoticmea
9neKmpomazHumuelx 60aH. ILlkana snekmpomacnumnslx 60aH. Hcnonvzosanue
9NEKMPOMACHUMHBIX 8OIH OJ1s1 COMOBOU CEA3U.

DiekTpoMaruuTHas mpupoaa cera. CkopocTh cBeTra. BOJIHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBoOiICTBA IIEKTPOMArHUTHBIX BOJIH.

2. BostHOBBIE CBOMCTBA CBETA.

Jladopamopusie padomol u onvimor’*

1. W3yyeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIIBHOTO
tenedoHa.

Paznen 11. CBeToBbI€ sIBJI€HUS

JlyueBast Mozienb cBeta. Microunuku cBera. [lpsavonuneiinoe pacnpocmpaHneHue
ceema. 3ammenusi Connya u Jlynwvl. OTpaxenue cBeta. [liockoe 3epxano. 3aKkou
ompascerus ceema.

[Ipenomiienne cBera. 3akoH TpeaoMJeHHUs cBeTa. [lonnoe 6Hympennee
ompaxcenue ceema. Hcnonvzoganue NOIHO20 SHYMPEHHE20 OMPAICEHUs 8
ONMUYECKUX C8emM0OBOOAX.

Jlunza. Xonx mnyuedr B numH3e. Onmuueckas cucmema omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bnuzopykocms u
O0AIbHO30PKOCb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimvl Hetomona. Cnoowcenue
CNEeKMPAlbHbIX YBEMO8.

JHemoncmpayuu
[IpssMosMHEHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.

OnTHYecKnii CBETOBOI.

Xon iydei B cobuparoniei JuH3e.

XoJ JIyuyeu B pacCEUBAOLIECH JIMH3E.

Nk
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8.  Ilomydyenue n300paxxeHU ¢ TOMOIIBIO JTUH3.

0. [Tpunun nevictBus Goroanmnapara, MUKpPOCKOIA U TEJIECKOTA.
10. Mogenn ri1a3za.

11. PaznoxxeHue Oenoro cBeTa B CHEKTP.

12. IlomyueHwue OenOTo CBETA MPH CIOKEHUHU CBETA Pa3HbBIX IIBETOB.
Jlabopamopnsie padbomot u onvimol

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUS CBETOBOIO JIyda OT yria
naJCHUs.

2. N3yuyeHue xapakTepuCTUK U300paKEeHHsI IPEAMETA B IIJIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJ1a PEJIOMIIEHHS CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [Tonyuenne n300pakeHUI C TOMOIILI0 COOMPAIOIIEH JTUH3HI.

5. Onpenenenre GOKYCHOTO PaCCTOSIHUS U ONITHYECKOW CUIIbI COOMparoneit
JIMH3BI (2/1eKMPOHHAA 0EMOHCMPAUUSL).

6. OnpITeI TIO Ppa3NOKEHUIO OEoro CcBeTa B CIEKTP (2J1eKMPOHHASA
0eMoOHCmpayus).

7. OnbITHl MO BOCHPHUATHIO I[BETA MPEIMETOB MPU WX HAOIIOJACHUH Yepe3

[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBbIE siBJIeHUS

Onvimel Pezepghopoa w ninaHetapHas Mojellb atoma. Mojenb atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmeoi.

PannoaktuBHOCTh. Anbgha-, bema- u camma-uznyuerus. CTpOeHUE aTOMHOTO
anpa. Hyknonnas modens amomtoeo sopa. zomonwi. Paouoakxmuensie npespawjerus.
Ilepuoo nonypacnadoa amommwvix sioep.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOIO M MacCOBOIO YHCEIL
Peaxyuu cunmesa u oenenus soep. Ucmounuxu snepeuu Coanya u 36¢30 (MC).

SAnepuas sHepreTuka. /leiicmeus paouoaKmMueHvlX U3LYUYEeHUll HA JHCUBble
opeanuzmol (MC).

Jemoncmpayuu
CrexTpbl U3Ty4EeHUS U MOTJIONICHUS.

CnexTpsbl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue Tpekos B kamepe Buibcona.

Pabota cuérurika HOHU3UPYIOLIUX U3TyYSHHH.

Peructpanus uznydeHus: npUpOIHBIX MUHEPAJIOB U MPOIYKTOB.
JIa60pamopubze paoomul u onvimovl

R S

1. HabniooeHnue cniowmbix u IUHEUYamulx CNeKmpos uiy4eHus.

2. UccnenoBanue TpeKoB: M3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3ZHOMY
nyTH (110 ¢poTorpadusim) (271eKmpoHHA OeMOHCMPAUU).

3. N3mepenue paanoakTUBHOTO GOHA (2/1eKMPOHHAA OeMOHCIMPaUU).
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IToBTOpHUTENBbHO0-0000IA0IMIT MOAYJIb

[ToBTOpUTENBEHO-00001IAIOIINK MOAYJIh TPEIHA3HAYEH I CUCTEMATU3alUU U
000O0IIEHHS TPEAMETHOTO COACPKAHUS U OTIBITA JEATEIBHOCTH, TPUOOPETEHHOTO MPH
U3YyYEHUHU BCETro Kypca (QU3HUKH.

[Ipy n3ydeHUM NAHHOTO MOAYJS PEAM3YIOTCSI U CUCTEMATU3HPYIOTCS BUbI
NESATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE TMPEAMETHBIX U
MeTaIpeIMETHBIX IIAHUPYEMBIX PE3yIbTaTOB 00yueHUs, GOPMUPYETCS €CTECTBEHHO-
Hay4Hasi T[PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB UCCIIEIOBAHUS SIBJICHUN IPUPOBI
U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSCHATh (PU3MUECKHUE SIBJICHUSA, MPUMEHSIS
MOJYYEHHbIC 3HAHWS, pellarh 3aJadyd, B TOM YHCJIE KayeCTBEHHbIE U
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO NAEATETBHOCTHBIN XapaKTep AAHHOIO pa3jeia peain3yeTrcs 3a
CYET TOT0, YTO yYAIIHECS BBITOIHSIOT 3aJaHNsA, B KOTOPBIX UM IIPEAJIAraeTCs:

" Ha OCHOBE TIIOJyYCHHBIX 3HAHUU paclo3HaBaTh M HAYYHO OOBACHATH
(bu3nUecKue BIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

" JCIIOJB30BaTh NOJ PYKOBOACTBOM IIE€Iarora Hay4YHbIe METOIBI UCCIIEA0BAHUS
(¢u3NUeCKUX SBJIEHWUN, B TOM 4YHCIE i1 MPOBEPKH THUIOTE3 U IOIYyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C ONMOPOM Ha TUAAKTHYECKUM MaTepuan mocjiae OOCYKICHHS C
[earoroM Hay4HbIe OCHOBBI HauOoyiee Ba)XXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAlpUMeEp, MPAKTUYECKOTO HCIOJIb30BAHMS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA IMPEBPALICHUSA U COXPAHEHUS BCEX HU3BECTHBIX BHUIOB
DHEPIUH.

Kaxnas u3 Tem 1aHHOTO pa3zesna BKIIOYAET SKCIIEPUMEHTAIIBHOE UCCIIEA0BAHUE
0000111al0IIero XapakTepa Ha yYCMOTpPEHHUE Menarora ¥ npu ero nomourd. Pazgen
3aBepIlIaeTCs MPOBEICHUEM JIMarHOCTMYECKOW UM OLIEHOYHOM paboThl 3a Kypce
OCHOBHOM IIKOJIBI.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O [IIPEJIMETA
«®U3NKA» HA YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHMA

B nenom pesynbratel ocBoeHus oOydaromumucs ¢ 3[IP yueGHOro mpeamera
«Du3uKa» AOHKHBI COBIAJATh C pe3yiabTaTaMu deaepanbHoi padodeit mporpaMMbl
OCHOBHOTO 00111eTO 00pa30oBaHUs.

HaunGosiee 3Ha4MMbIMU SIBISIFOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

B pesynbraTe nzyuenus UMKy Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y
obyuarorierocs ¢ 3[1P OynyT cdopMupoBaHbI CleayIONINE TUYHOCTHBIC PE3yJIbTAThI B
YaCTH:

1) maTproTHYECKOro BOCIIUTAHMS:
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IIPOSIBJICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
buznuecKoil HayKu;

[IEHHOCTHOE OTHOIIEHHUE K JJOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(U3ZUKOB;

2) TpaXKIaHCKOTO U [yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUH OOIECTBEHHO-3HAYUMBIX U
TUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHHM
bu3UKY;

OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHILMIIOB B JIEATEIbHOCTH
Y4E€HOT0;

3) 3CTETUYECKOTO BOCITUTAHUS:

BOCIIPUATHE 3CTETUUYECKHX KadecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO ITO3HAHUS:

OCO3HaHUE LEHHOCTH (PU3NYECKON HAYKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS
MHUpPa, OCHOBBI Pa3BUTHUS TEXHOJOTUM, BaXKHEHIIICH COCTABIISAIONICH KYIbTYPHI;

pa3BUTHE HAy4YyHOM JIOOO3HATENBHOCTH, HWHTEpEca K MCCIEA0BATEIbCKOM
NeSITETbHOCTH;

5) popmupoBaHusl KyJIbTYphl 370POBbS M 3MOIIMOHAIBHOTO OJIArOMONTYYHS:

OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a JKW3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTHU MPABUJI 0€301aCHOTO MOBEJIEHUS Ha TPAHCIIOPTE,
Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BaHUEM B TOMAIIHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBBIKA peIieKCUM, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y Ipyroro 4eJloBeKa;

6) TPyIO0BOTO BOCTIMTAHMUSI:

7) aKTMBHOE y4YacTHE€ B PEUICHUM MPAKTUYECKHX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHW3alMd, HACEJICHHOIO  IMYHKTa, POAHOIO  Kpas)
TEXHOJOTMYECKONM U COLMAIbHOM HAaIPaBIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U
bu3NUecKuX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY M3yUEHUI0 Ipodeccuil, CBSI3aHHBIX C (DU3UKOM;

8) PKOJIOTHUECKOT'0 BOCIIUTAHUS:

OpUEHTAllUs HAa TMPUMEHEHHE (PU3WYECKUX 3HAHWM NJIs peIIeHUs 3a7ad B
00JIaCTH OKpYKarolel Cpebl, INIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX
MOCJIEICTBUM VISl OKPY KaIOLIEH Cpeibl;

OCO3HaHWE TJI00aJbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJeM W NyTed ux
pelieHus;

9) aganTanuu K U3MEHSIOUUMCS YCIOBUSAM COLUMATBHOM U MPUPOJHON CPEJIbL:

NOTPEeOHOCTH BO B3aUMOJICHCTBUY MPY BHIMOIHEHUU UCCIEIOBAaHUI U MPOEKTOB
(bu3HYECKO HANIPAaBIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHHSIM JPYTHUX;

MOBBIIIICHWE  YPOBHA CBOEH  KOMIIETEHTHOCTH  4e€pe3  MPAKTHUYECKYIO
JESITENIbHOCTD;

MOTPpeOHOCTh B ((OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHUCIEe (OPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

Ooco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH B 00JaCcTH
bu3uKy;
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IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHUIA;

CTpEMJICHHE aHATM3UPOBATH U BBIABIISATH B3aUMOCBS3H MPUPOIbI, 00IIECTBA U
HYKOHOMUKH, B TOM YHCJIE€ C UCTIOIb30BAHUEM (DU3NYECKUX 3HAHUM;

OLICHKa CBOMX JECWCTBHM C YYETOM BIHSHUS HA OKPYKAIOIIYIO Cpeny,
BO3MOYKHBIX INI00QTBHBIX TTOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ognaoenue ynugepcanbHbIMu yueOHbIMU NO3ZHABGAM ETIbHBIMU 0CHCIMBUAMU:

1) 6a30BBIC JOrHUYECKHE ACHCTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIM NpHU3HAK KiacCU(UKAIIMM, OCHOBAHUS s
0000IIIeHUS ¥ CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHUS B paccMaTpUBaeMbIX (akrax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIISIT PUYHUHHO-CIIC/ICTBEHHBIE CBSI3U MPU U3YUCHUH (PU3NUECKUX SBICHUM
U TIPOIIECCOB, TIPOBOIUTH BBIBOJIBI C MCITOJIH30BAHUEM JICTYKTUBHBIX W WHTYKTHBHBIX
YMO3aKIIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SAX (M3MUCCKUX BEIMYUH, TTPU
HEO0OXOMMOCTH TIO/T PYKOBOJICTBOM YUHTEIIS;

BBIOMpATh crnoco0 pemieHus y4yeOHOW (u3mueckoil 3agadd (CpaBHEHUE
HECKOJBPKMX BapHWAaHTOB pEIICHUSA, BBIOOpP HamOOJee MOAXOMAIMIETO C YYETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTEPUEB) TIOT PYKOBOJICTBOM YUHUTEIIA.

2) 6a30BBIC HCCIIEA0BATCIILCKUE JCHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJUTh IO TUIAHY OIBIT, HECIOXKHBIM (PU3NYECKUM DKCIEPUMEHT,
HEOOJIbIIIOE  HCcCleoBaHUuEe (U3UYECKOTO SIBJICHUS, NPU HEOOXOAUMOCTH O]
PYKOBOJICTBOM YUHTEJIS;

dbopmynIupoBaTh OO0OOIICHWS ¥ BBIBOABI 110 pe3yJbTaTaM IPOBEAEHHOTO
HaAOJFOICHUS, OTTBITa, UCCIISOBAHUS C OTIOPOU HA TIJIaH/aITOPHUTM.

3) paboTta ¢ uH(pOpMaLIUECIA:

MIPUMEHSTH Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3aITPOCHI ITPH IMTOUCKE U 0TOOPE
MH(pOpPMAIUU WU JaHHBIX ¢ YYETOM MPEJIOKEHHON yueOHO# (u3uveckoil 3a1auu,
IPY HEOOXOIUMOCTH TIOJT PYKOBOJICTBOM yUUTEJIS;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh WH(OPMAITHIO Pa3IMYHBIX BUIOB U (HOpPM
MIPEICTaBJICHHSI,

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHUMANBHYIO  (opMy  TNpEeACTaBICHHS
uHQOpMAIMU W WIIIOCTPUPOBATh pEIIaeMble 3a7adyd HECIIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU TpauKoil 1 X KOMOWHAITUSIMU, TIOJT PYKOBOJICTBOM YUHTEIIS.

Osnadenue YHUBEPCANbHBIMU yueoHvIMuU KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOmenue:

B X0JIe 00CYKIeH!s yueOHOT0 MaTepuana, pe3yiabTaToB Ja0OPaTOPHBIX PaboT
MIPOEKTOB 3a7[aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI M BBICKA3bIBATh UJIEH,
HaIlleJICHHBIC Ha PEIICHHE 3aa91 U TOAIep KaHue OJ1aroXenaTeIbHOCTH OOIIEHUS;
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COMNOCTAaBIIATh CBOM CYXJIECHUS C CYKIEHUSMH APYTMX YYAaCTHUKOB JUaiora,
OOHapyXUBaTh Pa3IU4YUE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA).

2) cOBMeCTHas I€ATEIbHOCTD (COTPYIHUYECTBO):

NOHMMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIAMBUAYaIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

NPUHAMATh LEIH COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTh IEUCTBHUSA 110 €€
JOCTHXKEHHIO: PAaCIpeleNsiTh POJIH, 0OCYKIATh IMPOLECCHI U PE3YyJIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBINIOJIHATH CBOIO YacTh PaOOThI, TOCTUIas KayeCTBEHHOI'O pe3yjbTaTa IIo
CBOEMY HaIIPaBJICHUIO U KOOPAUHHUPYS CBOU JEHCTBUA C IPYTUMHU YWICHAMH KOMAaH/IbI;

OLICHMBATh KA4YECTBO CBOEr0 BKIJIAJa B OOMMA MPOIYKT MO KPUTEPHSM,
CaMOCTOATENBHO C(HOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

Ognadenue yHugepcanbHbIMu yUeOHbIMU PESYIAMUCHBIMU OCUCMGUAMU:

1) camoopranu3anus:

BBISIBJISITH IIPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOUINX s
penieHus GU3NUECKUX 3HaAHU;

OpPUEHTHPOBATbCA B DPa3IUYHBIX  MOAXOJAaX  MPUHATHS  pEUICHUH
(MHIMBUAYATbHOE, IPUHATUE PEIICHUS B IPYIINE, IPUHATUE PEILICHUN TPYIIION);

COCTABJISITh AITOPUTM PEIICHU (PU3MUECKON 3aa4M WM TIaHa HCCIIETOBAaHUS
C Y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH, MO PYKOBOJICTBOM
YUUTES.

2) CaMOKOHTpPOJIb:

JaBaTh OLIEHKY CHUTyallud M TMpejyararb IUIaH €€ W3MEHEHUus, Mpu
HEOOXOMMOCTH O]l PyKOBOJICTBOM YUHUTEJIS;

OOBSCHATH OPUYMHBL  JOCTHXKEHUS  (HEZOCTHXKEHHUS) pE3yIbTaTOB
NeSITeIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM.

3) SMOIMOHAJILHBIN HHTEIUICKT:

CTaBUTh c€Osl HA MECTO JPYroro 4eyioBeKa B XOJ€ CIOpa WU JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY JIPYroro.

4) npuHATHE Ce0S U IPYTHX:

MpHU3HABaTh CBOE MPABO HA OUIMOKY MPH pelieHUH (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

TpeGoBaHus K MpeAMETHBIM pe3yJabTATAM OCBOCHHUSI Y4eOHOr0 mpeamMera
«@Pusuka», pacnpeaeeHHbIe 10 r0AaM 00y4eHH s

Pesynbratel mo romam (opMyNHpYIOTCS MO MPHUHIMITY A00aBICHHUS HOBBIX
PE3yNBTATOB OT TOJa K TOAY (pe3ybTaThl 04€PEAHOrO I'0J1a 10 YMOIYAHUIO BKIFOYAKOT
pE3yNbTaThl NPEABIAYIIUX JIET).
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7 KIIACC

[IpeameTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)xaTh

c(hOpPMHUPOBAHHOCTH Y 00YYAIOLIUXCS YMEHUIA:

OpHEHTHUPOBATLCSA B TOHATHSIX M OINEPUPOBATh MMH Ha 0a30BOM YypOBHE:
du3nUecKkue M XMMHYECKHUE SIBJICHUS; HAOJIOEHUE, DKCIIEPUMEHT, MOJEIb,
TUNO0TE3a; €IUHUIIBI (PU3MYECKUX BEIUYMH; aTOM, MOJIEKyJa, arperaTHble
COCTOSIHMS BellecTBa (TBEpHOE, >KUIKOE, Tra3000pa3HOE); MEXaHHYECKOe
JBUKEHUE (PaBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEMHOE), TPaeKTOpHs,
paBHOJIEHCTBYIOMIAs cuil, nedopmanus (ynpyras, iacTUueckas), HeBeCOMOCTb,
COOOMIAIONINECS COCYIBI, C OTIOPOM HA TUIAKTUYECKUM MaTepual

pasnuyath sBiueHus (mudys3us; TEMIoBOe MBWIKCHHE YAaCTHIl BEIICCTBA;
pPaBHOMEpPHOE  JIBIDKCHIWIC, HEPaBHOMEPHOE  JBIDKCHUEC; WHEPITHS;
B3aMMOJICUCTBUE TEN, pagHogecue meEEPObIX Mel C 3AKPENIEHHOU OCbHO
epawjeHus; Tiepenaya JNaBlIeHUs TBEPABIMU TEJIaMH, KUIAKOCTSIMU U Ta3aMu;
aTMoc(epHOE TaBJICHUE; TIJIaBaHUE TEJT; MPEBPAIEHUS MEXaHUYECKOU YHEPTHUH )
0 ONHUCAaHUI0O UX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOe SIBJIECHUE, MOCIe MPeBAPUTEIHLHOTO
00CYXKIEHHUs C TICAarorom;

pacmo3HaBaTh MPOSBICHUE U3YICHHBIX (U3HUCCKUX SBICHUHA B OKPYKAIOIIEM
MHpE, B TOM 4ucie (U3NICCKHE SABJICHUS B MPUPOJIC: MPUMEPHI JBIKCHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOM M HEXHWBOW IPUPOJEC; IECHCTBUE CHIIbI
TPEHUS B MPUPOJIC M TEXHHUKE; BIMSHUE aTMOC(EPHOTO NaBJIICHHUS Ha KHUBOU
OpraHu3M; TUIaBaHWE PbHIO; pbIYard B TEJIe YEIOBEKA; MPH ITOM IEPEBOIAUTH
NPAKTUYECKYyI0  3a7ady B Y4eOHYI0,  BBIACIATH  CYIICCTBEHHBIE
CBOMCTBA/TIPU3HAKH (PU3UYECCKUX SBJIICHUHN C TTIOMOIIBIO T1€/1arora;

OMKCHIBATH M3YyUYEHHBIE CBOMCTBA TeN U (DU3UYECKUE SIBJICHUS, HUCIOJIb3YS
dbu3ndyeckre BeIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBAa, BPEMs, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSOKECTH, BEC Tena, Cuja
TpPeHUs, NaBlieHue (TBEPAOTO Teja, KUIKOCTH, Ta3a), BHITAIKHUBAIOIIAS CHIIA,
MexaHudeckas paboTa, MOITHOCTb, TJICYO CHJIBI, MOMEHT CHUIBI, KOd(pPHUIueHT
MTOJIC3HOTO ICUCTBHS MEXaHU3MOB, KHHETUYECCKAS U TIOTCHIIMAIbHAS SHEPTHSI) C
OTMOpOM HAa CXeMy; TP OIHMCAHWHM PACKpPbIBaTh (DU3UYCCKUNA CMBICI
UCIIOJIB3YEMBIX BEJUYHMH, NX 0003HAYCHHS M CAMHUIIBI (PU3NYSCKUX BEINYHH,
Haxooums opmynsl, ceazviéaoujue OAHHYI0 QUIUYECKYIO BEIUUUHY C OpYeUMU
GeUYUHAMY, CMPOUMb 2PAQUKU  U3VUEHHBIX 3asUcuMocmeli @u3U4ecKux
geJiUuYUH C OTIOPON HA JUIAKTUYECKUN MaTepua;

XapaKTepHU30BaTh CBOMCTBA Tell, (DU3NUYCCKUE SBICHHS U TIPOIIECCHI, UCITOIB3YSI
IpaBUJia CJI0XKEHUS CUJI (BI0JIb OJTHOM TIpsiMoM), 3axon I yka, 3axon llackans,
3axoHn Apxumeoda, npasuno paeHogecus pviuaza (0J10Ka), «30710moe NPaguio»
MexanuKu, 3aKOH COXPaHCHHMS MEXaHMUYECKOW SHEPIrHH; NpPH 3TOM JaBaTh
CJIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA WU 3ANUCHIBANb €20 MAMeMamuyeckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBSACHATH (pU3MYECKUE SBICHUS, TPOIECCH U CBOMCTBA TEJ, B TOM YHCIIEC U
B KOHTEKCTE CUTYyaIluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Py MOMOIIN

23



nejarora BBISBISATh NPUYHMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
1—2 noruveckux maroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3HUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmarh TUIIOBBIE PAacdyE€THBIE 3aa4d B 1IEWCTBHME C ONOPOM HA AJITOPUTM,
MpeBApUTENILHO Pa300paHHbBIN COBMECTHO C MEIaroroM, MCIONb3ys 3aKOHbBI U
(dopMyIibl, CBSI3BIBaIOIINE (PU3MUECKHUE BETUYMHBI: HA OCHOBE aHAN3a yCIOBUS
3a/1a4y 3aMKChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUYECKUE BEIMYUHBI B
dopMynpl U TPOBOAMTH pacu€Thl, HAXOAWTHh CIIPAaBOYHBIC JAaHHEBIC,
HEOOXOAMMBIE JUISl PELICHMS 3a/1ad, OLIEHUBATh PEATUCTUYHOCTD MOIYYEHHOM
(U3HYECKON BEIIMYNHBI,

pacrno3HaBaTh IpoOJIEMBbl, KOTOPbIE MOKHO PEIINUTh MPU MOMOLIN (PU3UUECKUX
METOJIOB I0CJI€ MPEIBAPUTEIBLHOTO OOCYXKIEHHUS C MEJAaroroM; npu MOMOIIH
nejarora B ONKACAaHWH MCCIIEIOBAHUS BBIIEIATH IPOBEPSAEMOE IIPEATIOIOKEHNE
(rumotesy), C OMNOpPOM Ha JAMJAKTUYECKUNH MaTepuan pasnuyaTb U
MHTEPIPETUPOBATH MOJYYCHHBIA PE3YNbTAaT, HAXOAUTH IMOCJIE OOCYKIEHHUS C
MeJaroroM OUIMOKM B XO/I€ OMbITA, IEJIaTh BEIBOBI IO €0 pe3yjIbTaTaM;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OMBITHI IO HAOIIOAEHUIO (PU3UYECKUX SBJICHUNA WIH (DU3UUECKUX CBOWMCTB TE:
(GopMynupoBaTh MpPOBEpsiEeMbIE  IPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY
U3 IPEJIOKEHHOrO0 000PYAOBAHUS C ONIOPOI HA CXEMY, 3aIIUCHIBATH X0/ OIbITA
1 (OpMyIUPOBATH BBIBOJII 1101 PYKOBOJCTBOM I1€Jarora;

BBITMIOJIHSATH MPSIMbIE U3MEPEHHSI PACCTOSIHMS, BPEMEHHU, MAacChl Tela, 00bEMa,
CWJIBl U TEMIIEPATYPBI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB
C ONOPOIl HA aNTOPUTM; 3aIUCHIBATh MTOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJUTH COBMECTHO C II€JaroroM HCCIEAOBAHUE 3aBUCUMOCTH OJHOU
¢bu3nUecKoil BEIWYMHBI OT JIPYTrOMl C HKCIOJB30BAHUEM MPSMBIX W3MEpPEHUU
(3aBHCHMOCTH IIyTH PAaBHOMEPHO ABWXKYILEroCs TejJa OT BPEMEHM JIBHIKECHUS
TEeNA; CUTbl MPEeHUs CKOAbJICeHUs Oom eeca mend, Kaiecmea o00pabomiu
nosepxHocmeti men U HeE3ABUCUMOCMU CUIbl MpeHUus om NIowaou
CONPUKOCHOBEHUsI Mel; CUIbl  YNpyeocmu Om  YOIUHEHUS  NPYHCUHDL,
BLIMANKUBAIOWEU CUNbl OM 00bEMA NOSPYICEHHOU dacmu meia U om
NIOMHOCMU  JICUOKOCMU, €€ He3A8UCUMOCMU OMm NIOMHOCMU mead, Om
2nyOuHbl, Ha KOMOPYIO NOZPYIHCEHO MEeNo, YCA08UU NIABAHUS Mel, YCA0GULL
pasHosecusl pvlyaza u 0J10K08), TOJA PYKOBOJACTBOM I€Jarora y4yacTBOBaTh B
IUTAHUPOBAHUU Y4€OHOTO HCCIEAOBAaHMS, COOMPaTh YCTAHOBKY M BBINIOJIHSTH
U3MEpPEHHUs, CcleAysd MNpeIIoKEeHHOMY IUIaHy, (UKCUPOBATh PpPE3yJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH B BHJIE MPEIJIOKEHHBIX
Ta0JIMIl U TPaQUKOB, JAeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
MPOBOAUTH KOCBEHHBIEC U3MEPEHNUS (PU3NUECKUX BEIMUYUH (IUIOTHOCTD BEIIECTBA
KUAKOCTH W TBEPAOro TeNa; CUiIa TPEHHS CKOJIBKECHHS; JABJICHUE BO3/1yXa;
BBITAJIKMBAIOIIAS CWJIA, JEWCTBYIOIIAs Ha NOTPYKEHHOE B >KHIKOCTH TEJIO;
KO3(G(UIMEHT TOJE3HOTO JEWCTBUSA TMPOCTHIX MEXaHU3MOB), CJIEays
[IPEIIOKEHHON UHCTPYKIIMH; ITPU BBIITOJIHEHUY U3MEPEHHUM II0JI pYKOBOJACTBOM
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nejarora coOuparbh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIISTH 3HAUCHHUE
HCKOMOM BEJIUYHUHBI;

coOMI0aTh IMpaBWila TEXHUKH O€30IacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIBHOIO O0CYKIEHUS C ME€Jarorom;
CONOCTABJIATh NPUHIUIBI JEHCTBUSA NPUOOPOB U TEXHHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, AUHAMOMETP, COOOIIAIOMINECS COCYAbl, OapoMeTp, phIyar,
MOJABWKHBIA W HENOABWKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTH C ONOpPOM Ha
JTUATAKTAYECKAN MaTepHa,

XapaKTepU30BaTh MPUHUUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKHUX
YCTPOMCTB NOCJIE MIPEABAPUTENBHOTO 00CYXKACHHUS C IIEJar0roM ¢ OIOPOM Ha UX
onucaHuss (B TOM 4YHClE: MNOAIIMIHUKYA, YCTPOICTBO BOJONPOBOJA,
TUAPABINYECKANA IIPECC, MAHOMETP, BBICOTOMED, IOPLIHEBOM HACOC, APEOMETP),
UCIOJb3ysl 3HAaHUSA O CBOMCTBaX (PU3MUECKUX SIBIECHUH U HEOOXOAUMBbIE
(pu3HUecKre 3aKOHbBI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI / HAXOJIUTh MH(OPMALUIO O MpPUMEpaxX MPAKTHYECKOrO
MCIIOJIb30BaHUs (DU3NUECKUX 3HAHUH B IOBCEIHEBHOW XKU3HH ISl 00ECTICUEHHUSI
0€30MacHOCTH MpU OOpAILIEHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMH,
COXPAHEHUsI 3/I0pOBbS U COOIIOAEHHUS HOPM SKOJOTMUECKOrO IMOBEACHHUS B
OKPYIKaroIIEH CpeIe;

OCYILIECTBIISITh C MMOMOIIBIO IIearora 0TOOP UCTOUHUKOB MH(POPMAIIMU B CETU
HMHTEpHET B COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOLIMXCS 3HAHUM U MYTEM CPABHEHHMS PA3IMYHBIX MCTOYHUKOB BBIIEIATH
uH(popManuIo, KOTOpas SBJISETCS MPOTUBOPEYMBOM WIM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh MPHU BBIIOJHEHUU YUYEOHBIX 3aJaHUil HayYHO-NOMYJISPHYIO
aUTepaTypy (U3MUECKOrO COJECp)KaHUs, CIPaBOYHBIE MaTepuajbl, PECypcChl
cetu  HMurepHer; BnageTte  NpuéMaMu  KOHCHIEKTHUPOBAHMS  TEKCTa,
npeodpazoBaHusi UHPOPMAIIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh M0J] PYKOBOJICTBOM I€JIarora ¢ 00Cy>KJIeHUEM IJIaHa paOOThl KpaTKHe
MMCbMEHHbBIE U YCTHBIE COOOILIEHUSI HA OCHOBE 2—3 MCTOYHMKOB MH(OpMAUU
(U3HUECKOro cofiepKaHus, B TOM YHCIIE MyOIMYHO IeTaTh KpaTKUe COOOIICHHUS
0 pe3yJibTaTax MPOEKTOB WJIM YYEOHBIX UCCIEIOBAHUI; MPU 3TOM T'PAMOTHO
UCIOJIb30BATh U3YUYEHHBIN MOHATUIHBIN annapar Kypca GUu3nKu, COPOBOKAATh
BBICTYIUICHUE IIPE3CHTALMEN;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIEJOBAHUN MOJ PYKOBOJICTBOM
nejarora pacmpenensaTb O00S3aHHOCTM B TIpylne B COOTBETCTBHUH C
IIOCTABJICHHBIMM 3a/a4aMH, CJICIUTHh 3a BBIIOJHEHUEM IIIaHA JCUCTBHM,
aJIeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIIbI;
BBICTpAaMBaTh KOMMYHUKATUBHOE B3aUMOJACHCTBHE, YUWUTHIBAs MHEHUE
OKPYKaFOIIHX.
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8 KUIIACC
[IpeameTHbie  pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI — OTpaXKaThb
c(hOpPMHUPOBAHHOCTH Y 00YYAIOLIUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B MOHATHUSIX W OTIEPUPOBATH MU Ha 0OA30BOM YpOBHE: Macca
M pa3Mepbl MOJIEKYJ, TEIUIOBOC JBM)KCHHE aTOMOB W MOJICKYJ, arperaTHhIC
COCTOSIHUSI BEIIECTBA, KPUCTAIMYECKUE U aMOp(HbIe Tena, HACHIIICHHBIA U
HEHACBIIIEHHBIN TIap, BIAXXHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPIHs,
TEIJIOBOM JIBUTATENb; DJIEMEHTAPHBIM AJIEKTPUUECKHUN 3apsll, IIEKTPUIECKOEe
noJjie, TPOBOJHUKU U JUAIICKTPUKU, TOCTOSHHBIA DIIEKTPUUECKUH TOK,
MarHUTHOE M0JIE;

— pa3nmuyaTh SBICHUS IIOCJIE MPEABAPUTEIBHOTO OOCYXICHUS C TIEAaroromMm
(TeTuIoBOE  pacIIMpeHHE/CKaTHe, TEIUIoNepenaya, TEeIJIOBOC pPaBHOBECHE,
CMayMBaHWe, KaMWUIAPHBIC SBJICHUS, MUCHApEeHHE, KOHACHCAIMs, TJIaBJICHUE,
KPUCTAITU3AIUS (oTBepaeBaHue), KUTICHUE, TeIuioneperaya
(TemIONpPOBOHOCTh, ~ KOHBEKIIUS,  W3JIYYEHHE),  DIIEKTpuU3alusi  Ted,
B3aMMOJICUCTBHE 3apsJIOB, JEUCTBUS DJCKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JCHUCTBHE MArHUTHOTO  IOJS
Ha TPOBOJHUK C TOKOM, AJICKTPOMArHUTHAs HMHAYKIHS) MO OMUCAHUIO X
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
(u3HUecKoe SABIICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEAarora IPOSIBICHHE H3YYCHHBIX (HU3UICCKUX
SIBJICHHH B OKPY’KAOIIEM MHUPE, B TOM Yncie (PU3UICCKUE SIBIICHHS B IPUPOJIE:
MMOBEPXHOCTHOE HATSHKCHUE W KAMLISAPHBIC SIBJICHUS B MIPUPOJIC, KPUCTAIIIBI B
npupozae, wuznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHM€ pOCHI, TyMaHa, WHEs, CHEra; OJJICKTPUYECKUE SIBIICHUS B
atMocdepe, IIEKTPUYECTBO JKUBBIX OPraHU3MOB; MArHUTHOE TOJie 3eMIIH,
Jpeid MOI0COB, pOJIb MATHUTHOTO TOJIS JJIA KU3HU Ha 3emiie, MOJSIPHOE
CUSIHUE; TIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a7a4y B y4e€OHYIO, BBIACISTH
CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKY (DU3UUECKUX SBJICHUM;

— ONHUCHIBATH TOJ PYKOBOJCTBOM Iielarora ¢ oOOCyXJACHUEM IulaHa padoThI
M3Y4YCHHBIC CBOWCTBA TEN W (PU3MUYECKHE SIBICHUS, WCIOJB3YS (PU3MUECKHE
BEJIMYHMHBI (TEMIEpaTypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO TEIUIOTHI,
ylelbHas TEIUIOEMKOCTh BEIECTBA, YeNbHAs TEIUIOTa IJIABJICHUS, YACIbHAsA
TEMJI0oTa TapooOpa3oBaHMsi, yAENbHAas  TEIJIOTa CropaHUsl  TOIUIMBA,
KOO PUITMEHT TOJIE3HOTO JEUCTBHS TEIUIOBOM MAITUHBI, OTHOCHUTEIIbHAS
BJIQXHOCTh BO3/yXa, DJJIGKTPUUECKHM 3apsij, CHJIa TOKa, JJICKTPUUYECKOE
HaIpsOKEHUE, COMPOTHBJICHUE TPOBOJHHKA, YJEIHLHOE COMPOTHBIICHHUE
BEIIECTBA, pab0Ta W MOIIMHOCTh JJIGKTPUUYECKOTO TOKA); TMPU OMHCAHUH
MpaBUJIBLHO TPAKTOBAaThb C TIOMOINBIO Tefarora (U3HYECKHl  CMBICT
WCIIOJIB3YEMbIX BEJIMYMH, O0O03HAUCHUS W EAWHUIIBI (DU3UYECKUX BEIIMYUH,
HaXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (QU3MUYECKYI0 BEIUYHHY C
JIPYTUMHU  BEIMYMHAMH, CTPOUTHh TpadUKU WM3YYCHHBIX 3aBUCHMOCTEH
(bu3HUEeCKUX BEJINYUH;
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OTIPEIEIIATH MOCIE MPEIBAPUTEILHOTO 00CYKICHHUS C IEJaroroM CBOMCTBA Tel,
¢usznyeckue SBIEHUS W TMPOLIECCHI, HCIONb3Ysd OCHOBHBIC TOJOKCHHS
MOJIEKYJISIPHO-KMHETUYECKOM  TEOPUM  CTPOCHUS  BEIECTBA,  IPUHIMI
CYIIEpIIO3ULIMH T10JI€N (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMsS 3apsja,
3akoH OMa Uil y4yacTka LenH, 3akoH [[coynsi—/lenya, 3aKOH COXpaHEHUS
DHEPruM; TPHU 3TOM HAXOAHUTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpod Ha IM(poBbIE 00pa3oBaTEIbHBIC
peCypcsl;

COOTHOCHUTB I10/1 KOHTPOJIEM I€arora (pu3nyeckue MmpoLeccsl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYyaI[Ui IPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa,
OpU IIOMOILM IEAAarora BbIABIATH NPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
00bsCHEHHE U3 1—2 JOrnyecKkux maroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA
(u3HUECcKUX SABICHUM, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIC 3a7a4 B |—2 NEUCTBHA C ONMOPOM HAa aIrOpPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C MEAArOrOM, UCIOJb3Ys 3aKOHbBI U
(opMyIibl, CBS3BIBaIOIINE (PU3MUECKHUE BETMUMHBI: HA OCHOBE aHaJIN3a yCIOBUS
3a/1a4yM 3alUCBhIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK JAHHBIX JUJIS
pelleHusl 3aJayd, BbIOMpaTh 3aKOHBI U (OPMyJbl, HEOOXOAMMBIE i €€
peuieHusi, NPOBOAUTH PAcdyE€Tbl M CPAaBHMBATh IIOJIYYEHHOE 3HAYCHUE
(u3nyeCcKoil BETNYUHBI C U3BECTHBIMU JAHHBIMU;

MMETh NPEICTABICHUE O MPOOJIeMax, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(U3MUECKUX METOJOB IMOCJE MPEABAPUTEILHOIO OOCYXIEHHUS C MEJarorom;
HCTIOJIb3Ysl ONMCAHUE UCCIENOBAHNUS, BBIIEISATH IPOBEPAEMOE MPEITIOTI0KEHHE,
OLIEHMBATh IPABWIBHOCTH IOPSIAKA TPOBEACHUS HCCIENOBAHUSA, J€JIaTh
BBIBO/IbI;

YMETb HaxOJUTh C MCIOJb30BaHHUEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 10 HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (PU3NYECKUX CBONCTB TEN
(kanmwIsipHbIE SIBICHUS, 3aBUCHMOCTb JaBJICHUS BO3JyXa OT €ro oo0béma,
TEMIEPATypbl; CKOPOCTH IMPOLIECCa OCTHIBAHUS/HArPEBAHUS TIPU U3ITYYCHUU OT
[[BETA M3Ty4arollel/OroMAoeil MOBEPXHOCTH; CKOPOCTh MCHAPEHUs BObI
OT TEMIIEPATYPHI KUJIKOCTH U IUIOMIAIN €€ MOBEPXHOCTH; IEKTPU3ALUS TET U
B3aUMOJECHCTBUE DJIEKTPUUYECKUX 3aPANIOB; B3aWMOJECUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIU3al[ysi MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; IEUCTBUS
MAarHMTHOTO MOJIsI HA TPOBOJHUK C TOKOM, CBOKMCTBA AJIEKTPOMATrHUTA, CBOMCTBA
ANEKTPOJBUTATENS] TOCTOSHHOTO TOKa): (OPMYJIHpPOBATH MPOBEPSEMbIC
PEANoIOKEHUs, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOIO0 O0OpYAOBaHUS C
OMOpOM Ha CXEMy; ONMHUCHIBATH XOJ OMNbITa U (POPMYJIUPOBATH BBIBOIBI MO
PYKOBOJCTBOM I1€1arora;

MMETb NPEJICTABIICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIBHOM BJIaKHOCTH
BO3/yXa, CUJIbl TOKA, HAMIPSDKEHUS C UCTIOIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3MYECKUX BEJIUYMH; MpPU TIOMOILIM TIeJarora CpaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C IIEAArOIOM MCCIIEOBAHUE 3aBHUCHUMOCTU OJHOMU
(u3nyecKkol BENMYMHBI OT APYroil C MCIOJIb30BAHHMEM MPSIMBIX HU3MEPEHUN
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(3aBUCUMOCTb  COTPOTHUBIIEHUSI TPOBOJHMKA OT €ro JUJIMHBI, TUIOIIAIU
MOTIEPEYHOT0 CEUEHHUsSI U YCIBHOTO COMPOTUBIEHUS BEIIECTBA IMPOBOJHUKA;
CWJIBl TOKa, MAYIIEro 4Yepe3 IMPOBOJAHHUK, OT HANpPSOIKEHHWs Ha IPOBOJIHUKE;
UCCIIEJOBAHUE  IIOCJIEOBATEIbHOTO M MAapajUIeIbHOIO  COEIMHEHUH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAHHWE, COOMpPATh YCTAHOBKY H
BBINOJIHATh U3MEPEHUS IO PYKOBOJICTBOM I€Aarora, ciaenyst IpeaiokKeHHOMY
IU1aHy, (PMKCUPOBATh PE3YyJIbTaThl MOJTYYEHHON 3aBUCUMOCTU B BHUJIE TaOJIHIL U
rpaduKoB, JenaTh BBIBOABI IO pe3yIbTaTaM UCCIEI0BaHUS MOCe 00CYKIEHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYMH (yAeldbHas
TEIUIOEMKOCTb BEILIECTBA, COIIPOTUBJIEHHE MPOBOIAHHKA, pabOTa U MOLIHOCTh
AJIEKTPUYECKOTO TOKA): C IOMOILNBIO Ienarora IUIAHUPOBATh H3MEPEHUs,
coOupaTrh  JKCIEPUMEHTAIBHYK0  YCTaHOBKY, CIEIys  HpeIIoKEHHOU
UHCTPYKIUH, U BBIYUCIIATH 3HAUCHHUE BEJTUUMHBI,

coO0/1aTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOIO O0CYKIEHUS C ME€Jarorom;
COTOCTABJIATh C IIOMOIIBIO Tlefarora MPUHIMIBI JEHCTBUS H3YUYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONHUCAHUS (B TOM UHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMeTp,
BOJIBTMETP, CUETYHK OJIEKTPUYECKOM DHEPIUH, DJICKTPOOCBETUTEIHHBIC
NpUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHl (IMIPUMEPBI), DIIEKTPUUECKHE
MPEeIOXPAHUTENH; DJIEKTPOMATHUT, JJIEKTPOABUTaTENb IOCTOSHHOTO TOKa),
UCTIONIB3YSl METOJWYECKHE MaTepuajbl O CBOMCTBaX (PU3MYECKHUX SBICHUH WU
HEe00XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh I0CJIE MPEABAPUTEIBHOIO OOCYKIEHHUS C MEJaroroM IMpoCThie
TEXHUYECKUE YCTPOMCTBA M H3MEpUTEIbHBIE MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM pPHUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JBUTaTelIb BHYTPEHHEIO CrOpaHMsl, JJIEKTPOCKOI, PEeocTar);
COCTaBIISITh CXEMbl JJICKTPUYECKUX LEMed C MOCIeAOBATEIbHBIM U
napajuiebHBIM COSAMHEHUEM SJIEMEHTOB, COOTHOCS YCIOBHBIE O0O3HAUEHUS
AJIEMEHTOB DJIEKTPUUECKUX LETEH;

NPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMAIMIO O MPUMEpPAX MPAKTUIECKOTO
MCTIONb30BaHUS (PU3NICCKUX 3HAHUN B TIOBCETHEBHOM KU3HU JIJIsI 0OeCTICUeHUS
0e30macHOCTH MpU OOpaIlleHUH C TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAHEHHUsI 3JI0pPOBbS W COOIIOACHHUS HOPM SKOJOTMUECKOrO MOBEACHHUS B
OKPYXarUIEH CpeIe;

OCYIIECTBIISITh C MOMOIIBIO Ienarora MOUCK HHPopManuu (HU3HIECKOTro
cojepkaHusi B ceTd VHTepHET, Ha OCHOBE HMEIOLIMXCS 3HAHUN U MyTEM
CpPaBHEHHUS JTOTIOJHUTEIBHBIX MCTOYHUKOB BBIACTATH MH(POPMAIUIO, KOTOpas
SIBIISICTCSI IPOTUBOPEYUBON MITH MOXKET OBITH HEIOCTOBEPHOIA;

MCTIONb30BaTh TIPU BBITIONHEHUHM YYEOHBIX 3a/laHUil OTOOpaHHYIO TeIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (U3MUECKOIO COAEpk aHUs, CIPaBOYHbIE
MaTepuaisbl, pecypchbl cetu HTepHeT; BianeTs npuéMaMu KOHCTIEKTUPOBAHUS
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TEKCTa, Mpeodpa3zoBaHus HHGOPMAIIUU U3 OJTHOI 3HAKOBOM CHCTEMBI B APYTYIO
C OIOPOil Ha AJITOPUTM U YTOUHSIOIIME BOMIPOCHI Te/1arora;

— co3[aBaTh IOJ PYKOBOJCTBOM Iejnarora ¢ OOCYXJIEHUEM IUIaHAa pPadOThI
IMCbMEHHBIE M KpaTKue YCTHBIC COOOIIeHus, 0000mas wuHopMaluo u3
HECKOJIbKMX MCTOYHHUKOB (PM3MUYECKOTO COJEPKAHUA, B TOM YHCIIE MyOJIUYHO
MPENICTaBIATh Pe3yIbTaThl IPOSKTHOM HIIM UCCIIEIOBATENIbCKON AESITEIbHOCTH;
IIPX 3TOM T'PAMOTHO HCHOJI30BAaTh M3YYEHHBIM NOHATUHHBIA anmapar Kypca
(u3MKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3CHTAIUEH;

— IIpH BBIIIOJIHEHUH YU€OHBIX IPOEKTOB U UCCIIEI0OBAaHUI (PU3NUECKUX IPOLECCOB
OJT PYKOBOJCTBOM II€Jlarora paclpeaesTh OO0s3aHHOCTH B TpYIIE B
COOTBETCTBUM C IOCTaBJICHHBIMH 33Ja4aMH, CJIECIUTh 32 BBIIIOJHEHUEM ILIaHA
JEHCTBUM U KOPPEKTUPOBATH €T0, aIEKBATHO OLIEHUBAaTh COOCTBEHHBIN BKJIAJl B
JESTeNIbHOCTh TPYMIbl; BBICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJIEHCTBUE,
IPOSIBIISiSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

9 KJIACC
[IpeameTHble  pe3ynapTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)kaTh
c(OpPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

— OpHUEHTUPOBATHCS B MOHATUAX W ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cucTteMa OTcu€ra, MarepualbHash TOYKa, TPAEKTOPHUS, OTHOCUTEIBHOCTH
MEXaHMUYECKOTO IBWKEHUS, aedopmaius (ympyras, IjacThuueckas), TpeHHE,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb M TNEperpy3ku; LEHTP
TSKECTH; aOCONIOTHO TBEPAOE TENo, LEHTP TSHKECTH TBEPAOIO Tea,
paBHOBECHE; MEXaHUYECKHME KoJieOaHUs U BOJIHBI, 3BYK, MH(Pa3BYK
U yJIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJTbHO30PKOCTb, CNEKMPbl UCHYCKAHUS U NO2NOUJeHUSL;
anb(da-, 6eTa- 1 raMMa-u3Ty4CHHs], U30TOIIbI, SJIEpHAsI SHEPTreTHKA;

— COOTHOCHUTbH SIBJICHUSI TOCJ€ MPEIBAPUTENILHOTO OOCYXACHUSA C IelIarorom
(paBHOMEpHOE U HEpPaBHOMEPHOE IPSIMOJINHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWXEHHE, CBOOOJHOE MaJCHHUE Tel,
PaBHOMEPHOE JBUYKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
JBWKEHUE, KoJjiebaTellbHOE [IBIJKEHHE (3aTyXalolllue ¢ BbIHYXKJEHHBIC
KojeOaHus), PE30HAHC, BOJHOBOE  JIBIDKCHHE, OTPaKEHHE  3BYKa,
OPsIMOJIMHEWHOE PacipoCTpaHeHUE, OTPAKEHUE U MTPEJIOMIICHUE CBETA, OJIHOE
BHYTPEHHEE OTPA’KEHUE CBETA, PA3JI0KEHHE OEJIOro CBETa B CIIEKTP U CIOXKEHUE
CHEKTPaJIbHBIX I[BETOB, JUCIEPCHUSl CBETa, €CTECTBEHHAs] PaJHMOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEMYATOrO CIEKTpAa HW3JIy4eHHs])) IO ONUCAHUI0 HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JAaHHOE
¢dusnueckoe SBICHUE;

— pacrio3HaBaTh C TOMOIIBIO TEAarora MPOSIBICHHE H3YYEHHBIX (U3MUECKHUX
SABJICHUM B OKpYXaroleM MUpe (B TOM 4uciie PU3NYECKUE SIBJICHUS B IPUPO/IE:
IOPUIUBBl U OTJIMBBI, JABM)KEHUE IUIaHeT COJHEYHOM CHCTEMBbI, PEaKTUBHOE
JIBUKEHHE  JKUBBIX  OpPraHU3MOB, BOCHPHUATHE  3BYKOB  KHBOTHBIMH,
3eMJIETPSCEHNE, CEIICMUUECKHE BOJIHBI, I[yHaMH, 9X0, IBETa TEJl, ONTUYECKUE
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SBIICHUS B IPUPO/JIE, OMOTIOTUYECKOE JEHCTBIE BUIUMOTO, YIbTPa(drOIETOBOTO
U PEHTTEHOBCKOTO W3IIyUYCHUH; €CTECTBEHHBIM pPaaUOaKTHBHBIA  (OH,
KOCMUYECKHE JIy4d, PaJAUOAKTUBHOE H3JIyYCHUE IPUPOJHBIX MHUHEPAIIOB;
J€ICTBUE PalMOAKTUBHBIX M3IyYEHUM HAa OPraHU3M 4YeJIOBEKA), IPU ATOM IOJ
PYKOBOJICTBOM II€arora IEpPEeBOJUTh NPAKTHUUECKYIO 3a7ady B Yy4eOHYIO,
BBIJIETISTh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKN (PU3HUECKUX SIBICHUM;
ONKCHIBATh MOJI PYKOBOJCTBOM II€Aarora ¢ OOCYXIEHHEM IUIaHa padOThI
U3yYEHHbIE CBOMCTBA TeJ U (PU3MUECKUE SIBJICHUS, HCIONb3Yysd (PU3NUECKHUE
BEJIMYMHBl (CpeAHssi U MTHOBEHHAs CKOPOCTh Tejda IpPU HEPABHOMEPHOM
IBIKEHUH, YCKOPEHUE, NTIEpEMELICHHUE, IIyTh, YTIIOBAs CKOPOCTh, CHJIA TPECHMS,
CWJIa YIPYIOCTH, CUJIa TSYKECTH, YCKOPEHUE CBOOOJHOTO MaJCHMs, BEC Tea,
UMIYJbC TEJa, HMIIYJbC CHJIbl, MEXaHW4YecKass paboTa U MOUIHOCTb,
NOTCHIMAIBbHASL JHEPrus Teja, IOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
NOTCHIMAJIBHASL SHEPIUsl CXKATOW IPYKUHBI, KHHETHYECKAsi YHEPTUs, IOJIHAS
MEXaHWYecKas SHEprusi, MepuoJ U YacToTa KoJeOaHWi, [JMHA BOJIHBI,
IPOMKOCTbh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpenbl); TMpU ONHCAHUM C IIOMOINBIO YYHUTENsl MPABUIBHO TPAKTOBAThH
(U3HYECKUII CMBICT HCIOJIb3YEMBIX BEIUYHH, OOO3HAUYECHHUS U €AMHMIIBI
(U3MUECKUX BEJIWYMH, C OMNOpPOM Ha METOAMYECKMX Marepuanl HaxOJIWUTb
(opMynbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIWYMHY C JpYTrUMU
BEJIMYMHAMH, CTPOUTh TpaduKU M3YyYEHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJIMYNH;

XapaKkTepu30BaTh IOCJIE NPEIBAPUTEIBLHOTO OOCYXIEHUS C MeJarorom
CBOICTBa Tell, (PU3NUECKHE IBJICHUSI U ITPOLIECCHI, UCTIONb3Ys 3aKOH COXpaHEHUS
SHEPIruM, 3aKOH BCEMUPHOIO TATOTEHMS, NPHUHIMI CYHEPIO3UIUN CHUJ,
MPUHIUI OTHOCUTENbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
MMITYJIbCa, 3aKOHBI OTPAXXEHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS
3apsAI0BOTO U MacCOBOT'O YMCEN MPU SAEPHBIX PEAKIUAX; MPU ITOM HAXOAMTH
CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHAa M €ro MaTeMaTU4YeCKO€ BBIPAKEHHUE C
ornopoi Ha U(pPoBbIE 0OPA30BATEIIBHBIE PECYPCHI;

COOTHOCHUTb I10/1 KOHTPOJIEM IeJarora (pu3nyeckue MmpoLecchl U CBOMCTBa Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYyAalUil TPAaKTUKO-OPHEHTUPOBAHHOI O XapakTepa:
BBISIBJISITh IIPU MOMOILIM NEAarora MPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
OOBsICHEHHE U3 2—3 JIOTMUYECKUX MIaroB C OHNOpOM Ha 2—3 U3YyYEHHBIX
CBOMCTBA (DU3UYECCKUX SIBJICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3aa4ul B |—2 EWCTBUSA C OMOPON Ha aJITrOPUTM,
penBapUTEIbHO PAa300paHHBIA COBMECTHO C, UCIOJIb3YsI 3aKOHBI U (DOPMYJIBI,
CBA3BIBaIOIIME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJauyd
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIOUIME WA H30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOMUMBIEC IS peIICHUs,
IIPOBOJIUTH PAacy€Tbl M OLEHUBATH C IOMOIUBIO YUYHUTENS PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAUCeHUS (PU3NUECKON BEIMUUHBL;

UMETh MPENCTABICHUE O MPOOJIEMax, KOTOPbIE MOYKHO PELIUTh MPHU MOMOLIU
(¢u3nyecKkux  METOJOB; MCIOJNb3ys ONUCAHHE HUCCIEIOBaHMs, IOCIE
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MPEIBAPUTEIILHOTO OOCYXJEHHUA C TENaroroM BBIIETSATh IMPOBEPAEMOE
MPEINOJIOKEHNEe,  OLEHUBATh  MPAaBUIBHOCTh  TOPSAAKAa  IPOBEIACHHUS
UCCJIeIOBAHUS, JIENaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOII0ICHUN
U OTIBITOB;

YMETh HaXOJUTh C UCIOJIb30BAaHUEM IU(PPOBBIX 00pa30BATENbHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (HU3NUECKUX CBOMCTB Tell
(u3ydyenre BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXPAHEHHS HHEPTUU;
3aBUCUMOCTH TEpHOJia KOJeOaHUN MPY>KUHHOTO MasTHHUKA OT MAacChl Tpy3a H
KECTKOCTU TPY>KUHBI U HE3aBUCUMOCTh OT aMIUIMTYJbl MaJlbIX KOJIeOaHU;
IPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIIEKTD;
U3y4YeHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKaJieé ¥ CBOMCTB M300payKeHUs
npeaMera B coOuparolied JIMH3€, HaOJIOJICHUE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB M3JIYYEHHS): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
HaOopa OOOpYyJIOBaHUSI C OMOPOM HAa CXEMY; OIHUCHIBATh XOJI ONbITA U €ro
pe3ynbTaThl, (POPMYIUPOBATH BHIBOBI IO PYyKOBOJICTBOM II€/1arora,
IPOBOJUTH TIPU HEOOXOJUMOCTH CEpHUI0 TPSMBIX H3MEPEHUH, OIpeaess
CpelHee 3HAUYCHHE U3MEPSIEMOM  BEIMYUHBI  (QOKYCHOe  paccmosHue
coouparowell JIUH3DL); 00OCHOBBIBATh BBIOOD crocoba
U3MEPEHUS/U3MEPUTEIBHOTO MPUO0pPa;

MPOBOANTH COBMECTHO C TIEIATOTOM HCCIIETOBAHNE 3aBUCUMOCTEH (PU3UIECKIX
BEJIMYMH C WCIOJIB30BAHUEM TMIPSMBIX H3MEpPEHUN (3aBUCUMOCTH ITyTH OT
BPEMEHU MPU PABHOYCKOPEHHOM JIBH’KEHUU 0€3 HaualIbHOM CKOPOCTH; epruoaa
KOJIcOaHW MaTeMaTHYeCKOTO MAasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH yTJja
OTpa)k€HUsl CBETa OT yIJia MaJeHUsl U yrja MNpeIoMJICHUs OT yria MaJeHus):
nocJse o0CYKJIeHUs T0JI PyKOBOJICTBOM I€1arora miaHupoBaTh UCCIEAOBaHUE,
coOupaTh YCTaHOBKY, (DMKCHUPOBATH PE3yJIbTAThl IMOJTYYECHHON 3aBUCUMOCTH
¢u3nueckux BENWYMH B BHJAE Tabmuil ¥ rpaduKoB, JAeNaTh BBIBOABI TIO
pe3ynbTaTam HCCIICIOBAHNUS;

COOTHOCHUTH KOCBEHHBIE U3MEPECHUSI (PU3NIECKUX BEIIMUUH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO
MajgeHus, KECTKOCTh TMPYXHHBL, KOXPOUIIMEHT TPEHUS CKOIBKCHHS,
MexaHuyeckas paboTa M MOIIHOCTb, YacTOTa U TNEPUOJ KOJeOaHMit
MaTEeMaTHYECKOTO U MPY>KHHHOTO MasTHUKOB, ONITUYECKAsi CHJIa COOMpArOIIei
JIMH3BI, PATMOAKTUBHBIN (DOH): ¢ TOMOIIBIO Me1arora MIaHuPOBaTh H3MEPEHUS,
coOMpaTh IKCMEPUMEHTATIBHYIO YCTAHOBKY W BBIMOJHITH W3MEPEHUS, CIeIys
NPEIJIOKCHHOW ~ MHCTPYKIIMM,  BBIYKMCIATH  3HAYCHWE  BEIMYMHBI U
aHAM3UPOBATh TOJYYCHHBIC PE3yJIbTaThl C YYETOM 3aJlaHHON MOTPENTHOCTU
W3MEPEHNUN;

coOmo/IaTh TpaBuja TEXHUKH O€30MacHOCTH TMpHU paboTe C J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEIHHOTO 00CYKIEHUS C MEJarorom;
COTIOCTABJIATh C TIOMOIIBIO TM€arora OCHOBHBIE TIPU3HAKH H3YYCHHBIX
du3nueckux Mojenel: maTepualibHasg TOuyKa, aOCOJIOTHO TBEPIOE TEJO,
TOYEYHBIN UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJIE]b aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO sJIpa C ONOPOM Ha METOJIMYECKUE MAaTEePUAIbL;
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XapaKTEepU30BaTh TIOCIE TMPEABAPUTEITHLHOTO OOCYXICHHS C IeIaroromMm
MPUHLNNBL IEUCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha uX omnucaHus (B TOM 4YHUCIE: CHUIOMETP, NAaTUMKU MOJOKECHHUS,
pPacCTOSIHUSI M YCKOPEHHUs, pakKeTa, AXOJOT, OYKH, MEepPUCKOoI, (oToammapar,
ONTHUYECKHE CBETOBOJIBI, CIIEKTPOCKOIN, JO3UMETP, Kamepa BuibcoHa),
UCTIONB3YsI UG POBBIE 00pa30BaTEIBLHEBIE PECYPCHI;

UCIIOJIb30BaTh MOJI PyKOBOJCTBOM IIE€Iarora CXeMbl U CXEMaTUYHbIE PUCYHKHU
U3YYCHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTENIbHBIX MTPUOOPOB H
TEXHOJIOTUYECKHUX TMPOIIECCOB NPHU PEUICHUU Y4eOHO-TIPAKTUYECKUX 3a]1ay;
ONTHUYECKHE CXEMBbI JJI1 TOCTPOCHHUS HU300paKEHHl B IUIOCKOM 3€pKajie U
coOuparoie JMH3e;

MPUBOJUTH MPUMEPBI/HAXOAUTh WH(MOpMaLMIO O MNpUMEpax MPAKTUYECKOrO
WCTIOJB30BaHUs (PU3NUECKUX 3HAHUI B TIOBCETHEBHOM >KU3HU ISl 00ECTICUCHUS
0e30MacHOCTH MpU OOpAILIEHUH C TPHUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPAaHEHMS 3JI0POBbSI U COOJIIOJICHUS HOPM JKOJOTUYECKOTO TOBEACHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBJISTH TIOJI PYKOBOJICTBOM I€/larora MOUCcK nHGopmaiuu Gu3nieckoro
couepxkaHusi B cetu MHTEpHET, CaMOCTOSITENIbHO (OPMYJIHPYsST TOUCKOBBIN
3ampoc, HAXOAUTh IYyTH OMNPEAECIEHUS JOCTOBEPHOCTH  IOJTYYEHHOU
MH(pOpMAaITUU HAa OCHOBE UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBbHBIX HCTOYHUKOB,;
HCIIOJIb30BaTh MPU BBHIMOJHEHUM YUE€OHBIX 3aJlaHUN OTOOPaHHYIO IEJaroromM
Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UYECKOr0 COACPKAHUS, CIPABOYHbBIC
MaTepualibl, pecypchl cetu MHTepHET; BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, peodpazoBanusi HGOPMAIMHU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOPOM Ha AITOPUTM WU YTOYHSIONIME BOIPOCHI IEIarora; cOo3/1aBaTh MOJ
PYKOBOJICTBOM Tiearora ¢ 00Cy>kJieHneM TuiaHa paboThl TUCbMEHHBIE U YCTHBIE
cooOIIIeHHs] Ha OCHOBE MH(OPMAIIMK M3 HECKOJIBKUX UCTOYHUKOB (PU3UUIECKOTO
colepKaHusl, MMyOJMYHO TPEACTABIATh PE3YyJIbTaThl MPOCKTHOM WM
UCCIIEIOBATENbCKON JIEATEIbHOCTH; MPU HSTOM TIPaMOTHO HCMOJIb30BATh
U3YYCHHBIM TOHATUWHBIN ammapar u3y4aemMoro paszzgena (usukun u
CONPOBOX/JIaTh BBICTYIUICHUE TMpe3eHTalMe C ydéToM o0ocoOeHHOCTen
ayIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUNE

Temarnueckoe MIaHUPOBAHUE U KOJUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHUE KAXKJOU TeMbl yueOHOTo npeaMera «Pusnkay
denepaabHON aganTUPOBAHHONW OCHOBHOM 00pa30BaTEIbHOW MPOTPAMMBI OCHOBHOTO 001Iero oOpa3oBaHHs OOYyJaronIuxcsi C
3aJIeP>KKON TICUXUYECKOTO PAa3BUTHS, B IIEJIOM COBMANAIOT C COOTBETCTBYIOMIMM pasneioMm dDenepanbHoi pabodeil mporpamMmbl
yuebHoro npeamera «Dusnka» o6pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu 3tom Opranusaius Brpase
caMa BHOCHUTb M3MEHEHHUS B COACPKAHUE U paclpe/ielieHne y4eOHOro maTepuana Mo rojaM oO0ydyeHus, B MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM M KOJMYECTBO YacCOB HA OCBOEHUE KaXKJOW TEMBbI, ONPENEICHUE OpPraHUu3alMOHHBIX (OpM OOydeHUs U T.II.
OOOCHOBaHHOCTh JTaHHBIX W3MEHEHUH OIpenesnsieTcsa BbIOpaHHBIM oOpa3oBaTenbHOW opranuzanuei YMK, mHAMBUIYanbHBIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpPETHbIX oOydwatomuxcsi ¢ 3I[IP, cTeneHpl0 YCBOGHHOCTM HMH YYEOHBIX TEM,
PEKOMEHJalUAMU IO 0TOOPY U aJanTaliy yueOHOro Marepuaia no (usmke, npeacraBieHHbIMU B [1osiCHUTETbHOM 3amucKe.

7 KJIACC (68 u)
TemaTuueckuit OcHoBHbIE BU/ABI 1eSITeJIbHOCTH YYALMXCS
OcHOBHOE cojiep:KaHue . N
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Paznen 1. ®u3uka u eé posib B NO3HAHUU OKPY:Ka0uero mupa (6 1)
duznka — Odu3uka — Hayka O Tnpupojne. SBieHus | BpIiBIeHHE OCHOBHBIX Pa3iUYMid MPHU MOMOIIMU IEfarora Mexay (U3NYECKUMH U XUMUYECKUMHU
Hayka o npupoge | npuponsl  (MCS).  ®usnueckue  sBnenns: | npespamenusmu (MC — xumus).
29 MEXaHHYECKHE, TEIIJIOBBIC, JNeKTpUUecKue, | Pacmio3HaBaHWe W KIAaCCHU(PUKAIUS TOCIEe OOCYXKJEHHS C TENaroroM MpH TOMOINUA HABOJSIINX

MAarHuTHBIC, CBETOBLIC, 3BYKOBBIC.

BOIIPOCOB (pI/ISI/I‘IeCKI/IX SIBJICHU MCXaHUYCCKNX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX

" CBCTOBBIX.
Habmronenune u onucanue GU3NUECKUX SBICHUH Ha 6a30BOM ypOBHE.

Pduzuyeckne
BeJIUYMHBI (2 1)

®duznyeckue BEJINYVHBI. Nsmepenue
¢usudeckux BenMuuH. Dusuueckue npubopv’®

Omnpenenenne Mpy MOMOIIH MeIarora IeHbI IeJICHHS KTl K3MEPUTEILHOTO Mprdopa.
M3mepenune mo o6pasily Mmoja pyKOBOJCTBOM IeJarora JUHEHHBIX pa3MepoOB TEl M MPOMEKYTKOB

3 MC — 31eMeHTBI COEPIKAHNS, BKIIOUAIOIHME MEKIPEIMETHBIE CBA3H, KOTOPBIE TOAPOOHEE PACKPHITH B TEMATHYECKOM TLIAHUPOBAHUH.
6 KypcuBom 0603HaueH yueOHbIH MaTepuall, KOTOPbIi N3y4aeTcsi, HO HE BHIHOCHTCS Ha POMEKYTOUYHYIO U UTOTOBYIO aTTECTALIMIO.
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Hoepewnocms
CHCTEMA CIMHHUIL.

Hemoncmpayuu’

1. Mexanuueckue, TEIUIOBbIE, 3JIEKTPUUECKUE,
MarHuTHbIE, CBETOBBIC SIBICHUS.

2. duznueckue NpuOOPHI U MPOLEeaypa NPSIMBIX
U3MEpPEHUIl  aHaJOrOBBIM U IM(PPOBHIM
nproOpoOM.

Jlabopamopnuvie padomul u onvimol.

I. OnpeneneHue LIEHBI JIeJIeHUs

HU3MEPUTENIEHOTO npubopa (ucronp3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. M3mepenue paccTosHuil.

3. W3meperne  00béMa

TBEPAOrO TEA.

4. Onpedenenue pasmepos Mawix mei.

5. H3mepenue Temmeparypbl IpU TTOMOIIN

JKMJKOCTHOTO ~ TEepMOMeTpa M JlaT4HKa

TeMIEpaTypsl.

6. Ipogedenue uccrnedosanus no npogepke

eunomesvi:  OANLHOCMb — NOAEMA  Wapuxa,

NYWEHHO20 20PU3OHMANbLHO, Mmem boabuie, Yem

bonvute gblcoma nycka.

usmepenuii.  MexIyHapoIHas

JKHUAKOCTH n

BPEMEHH C YUETOM MOTPEIIHOCTEH.

H3mepenue 1o obpasily oA pyKOBOACTBOM Ileiarora 00bEMa XKUAKOCTH U TBEPIOrO Tela.
Wzmepenne mo o0Opasily HOA PYKOBOJCTBOM IeJlarora TeMIIEpaTypbl MPU MOMOIIM KHIKOCTHOTO
TEpMOMETpPA U JJaTYNKA TEMIIEPATYPBL.

BrinonHeHNe HECTIOXKHBIX TBOPYECKMX 3a/JlaHMH C OIOpOH Ha ajropuTM, IPEABAPUTEIHHO
Ppa300paHHBII C IIeJ]aroroM I10 TIOMCKY CIIoco00B H3MEPEHHsI HEKOTOPBIX (PU3MUECKHX XapaKTEPHCTHK,
HaIpuMep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJIBIITUX
paccTOsHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYyKAeHHE MpeTaraéMbIX CIIOCOO0B.

EctrecTBenHo-
HAyYHBbI MeTO]
no3Hanus (2 4)

Kak ¢usmka u japyrme ecTecTBEHHBIC
HAYK{ H3y4aroT Ipuponay. EcmecmeeHHo-Hay bl
MemoO no3HaHus! HaOa0OeHue, HNOCMAHOBKA
HAYYHO20 — 80NMPOCA,  BbIOGUIICEHUE — 2UNOME3,
oKCnepumenm no nposepke cunomes, 00vACHEHUE
Habmooaemoeo saenrenus. Onucanue Quauyeckux
SABNCHUL C NOMOWBIO MOOETEL.
TIpenmeT U MeTOABI (HU3UKH.
Jlemoncmpayuu
1. Omnpenenenue NOrperIHOCTH
JKCIEPUMEHTA.

Br1BIKEHNE THITOTE3 TTOCIIE TIPEIBAPUTEILHOTO 00CYKICHUS C MEIaroroM, 0ObSCHSIONIMX IPOCTHIE
SIBJICHUSI, HAIIpUMep:

— T0YEeMY OCTaHaBIIMBAETCS JIBIIKYIIEECS 110 TOPU30HTAIBLHON TOBEPXHOCTH TEJIO;

— TI0YEeMY B JKapKyo IIOTOJly B CBETIION OJIEK /1€ MPOXJIAAHEH, 4YeM B TEMHOM.

Br160p crioco6oB MpoBepKH I'MIIOTE3 U3 IPEIUIOKEHHBIX 11€/1ar0roM.

HaOmonenne mnpeuioKeHHBIX I1€1aroroM HCCIEJOBAaHUK 10 TPOBEpKE KaKOW-IMOO THIIOTE3BI,
HampuMep: JIBHOCTh NOJIETa MIApUKa, MYIIEHHOTO TOPU3OHTAIBHO, TeM OoJjblie, YyeM OoJiblne
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C Ie1aroroM IMpoCTEHIINX MoJieiel (PH3MIecKuX SIBICHNH (B BUIE PUCYHKOB
WIN CXeM), HApUMep MajfieHne IpeIMeTa; MPSIMOINHEHHOE PacIpOoCTpaHEHHE CBETa.

7 Bee Jlemonctpamuu u JlaGopatopHble paboThI, NPEICTaBICHHBIE B COICP)KAHMH, IOIyCKaeTcs (MOXKHO) IPOBOMUTH, HCIIONB3YS MH(GOPMAIMOHHBIC M JJICKTPOHHBIE TEXHOJIOTHH (IH(POBHIC
00pa3oBaTeNnbHbIE PECYPCEI).
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Pa3gen 2. [lepoHayanabHble CBEICHUS 0 CTPOeHUH BemlecTBa (5 1)

CrpoeHnue
BemecTBa (1 v)

CtpoeHue BelecTBa: aTOMBI M MOJICKYJIbI, UX
pazmepvl. Onvimoi, 00KaA3b16AIOWUE OUCKDENHOE
cmpoenue seujecmad.

Jaéopamopnvie padomot u onsimor’.

1. Ouenka auameTpa aToMa METOIOM PSAAOB (C

HCTIONB30BaHueM (oTorpaduii).

HaOmonenue u MHTEpIpETanys COBMECTHO C I1E€1arOTOM OMBITOB, CBHACTENBCTBYIOIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEIECTBA: OIBITHI C PACTBOPEHUEM PA3IUYHBIX BEIECTB B BOJE.

OreHka Ipy NMOMOIIM TEXHOJOTHYECKOH KapThl pa3MepoB aTOMOB U MOJICKYJ C HCIIOJIb30BaHHEM
(dororpaduii, MOITyuYSHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OmnpeneneHue nociie npeIBapuTeIbHOI0 00CYKISHHUS C EJaroroM pa3MepoB MabIX Tell.

JIBHsKeHHe

M B3aMMO/IEHCTB
He YacTHIl
BelecTBa (2 v)

JBmxeHne gacTull BeniecTBa. CBsI3b CKOPOCTH
JBIDKCHHUS 9acTHUI] ¢ TeMIepaTypoil. bpoyHoBckoe
nBIkeHue, muddysusa. Bsaumoodelicmeue yacmuy
sewjecmed: NPUMsAdICeHUe U OMmanKugaHue.

Jemoncmpavyuu

1. HabmroneHne 6pOyHOBCKOTO JBHKCHUSL.

2. Habmonenune muddysum.

3. Habniwooenue  senenuil, 00BACHAIOWUXCSL
NPUMAICEHUEM UAU OMMATKUBAHUEM YACIUY
seujecmaa.

Jabopamopnwie pabomul u onvimovl

1. Oyenxa ouamempa amoma memooom psoos
(c ucnonvzosanuem omoepaghuii).

2.0mpITBl 1O HAOJIONEHWIO  TEIUIOBOTO
pacImpeHus ra3oB.

3.0mbITEI IO OOHAPYKCHHUIO NEHCTBHSA CHII
MOJIEKYJISIPHOTO MTPUTSKCHNS.

Habmronenne u 00BbsICHEHHE TIPH ITOMOIIH TIefarora OpOyHOBCKOTO IBIDKEHUS U SIBICHUS AP QY3HUH.
IIpoBenenne u OOBACHEHHE C ONMOPON Ha AITOPUTM, NPEABAPHUTEIBHO Pa30OpaHHBIM C IEIarorom
OIIBITOB 10 HAOJIOJICHNIO TEIUIOBOTO PACIIUPCHNUS Ta30B.

IIpoBeneHue u OOBSICHEHHE OIBITOB C OMOPOl Ha AITOPHUTM, MPEIBAPUTEILHO Pa300paHHBINA C
TIeIaroroM 1o 00HAPY KEHHUIO CHJI MOJIEKYJIIPHOTO TIPUTSDKEHHS ¥ OTTAJIKUBAHUS.

ArperatHsble
COCTOSTHHSA
BelecTBa (2 1)

ArperatHble COCTOSIHHSI BELIECTBA: CMpPOEHUE
2a308, JlcuoKocment u meépobix
(kpucmaniuueckux) men. Bzaumocsnzv medncoy
CBOUICMBAMU  8EUeCE 8 DPA3HBIX dA2PecamHblX
COCMOAHUAX U UX  AMOMHO-MONEKVISAPHbIM
cmpoeHueM. Ocobennocmu azpe2amuuix
COCMOSIHULL BOOWL.

Jemoncmpayuu

1. Habmronenune nuddysun.

Omnwucanue oA pyKOBOACTBOM IIefarora (C HCIoIb30BaHUEM IIPOCTHIX MOJIeNel) OCHOBHBIX pa3inuyui
B CTPOEHUU ra30B, XKUJKOCTEN U TBEPABIX TEl.

HauanpHble mnpeacTaBieHHS O MaJoOl CXKMMAEMOCTH KHMIKOCTEH M TBEPABIX Tel, OOJBIION
C>)KMMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10J] KOHTPOJIEM II€[arora 0 COXpaHeHHH (GOpPMBI TBEPABIX TNl U
TEKY4YECTH XKUJKOCTH.

HabGmonenue 3a onbITamMu, 10Ka3bIBAIOIIMMH, YTO B TBEPAOM COCTOSIHUH BOJIBI YACTHIIBI HAXOJSTCS B
CpeIHEM Jajblie IPYT OT Apyra (INIOTHOCTH MEHBIIIE), YEM B KHIKOM.

YcTaHOBIIEHHE C OMOPOW Ha JUAAKTHYECKHH MaTepuayll TPOCTHIX B3aUMOCBS3EH MEXIY
0COOEHHOCTSIMHM arperaTHBIX COCTOSIHMH BOZIBI M CYIIECTBOBAaHHMEM BOXHBIX opraHm3mMoB (MC —
6uonorus, reorpadus).

8 3nech U nanee NPUBOAUTCS PACLIMPEHHBIN NepeueHb 1a00PaTOPHBIX PAOOT U OIBITOB, U3 KOTOPOTO YYHUTENb JIeJIaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO U C YYETOM CIIUCKA SKCHEPUMEHTAJIBHBIX 3aJaHHUH,
npeanaraeMeix B pamkax OI'D mo dusuke.
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Pasnen 3. iBuskenune u B3aumoaeiicteue tes (21 )

Mexannueckoe
aBHkeHue (3 1)

Mexannueckoe nBmxeHue. PaBHOmMepHOE U
HepaBHOMepHOe JBHxeHHe. Ckopoctb. Cpednuss

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér myTu u BpeMeHU BUKEHUS.
Hemoncmpayuu
1. HabnmroneHne  MEXaHHWYECKOTO  JABMXKCHUS
Tena.
2. I3mepeHne  CKOPOCTH  MPSIMOJIMHEHHOIO
JBYKEHUS.
Jabopamopnwie pabomul u onvimovl
1. OnpeneneHue  CKOPOCTH  PABHOMEPHOTO

JBIOKEHUs (IIApUKa B JKUAKOCTH, MOJEIH
AJIEKTPUYCCKOTO aBTOMOOHIIA | T. II.).

2. Onpenenenne cpenHeii CKOpOCTH
CKONbXKeHUsT Opycka WM IIapuKa 110
HAKJIOHHOH MIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JBH)KEHUS U ONPEIEICHUE €ro IPU3HAKOB I1OCIE [IPEIBAPUTEIIEHOTO
00CyX/IEHHUS C IeJaroroM.

Habmtonenne HepaBHOMEPHOTO JABU)KEHHS M OTIPEJICTICHUE €r0 OTIMYHUN OT PaBHOMEPHOTO JIBIKEHUS
TIOCJIE TIPEBAPUTEILHOTO 00CYKIICHHUS C TIEJaroroM.

Pemenne TUNOBBIX pacu€THBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEJaroroM Ha OIpeAeieHHe IyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBUKCHUS.

AHanu3 npy NOMOIIY Nearora rpa)uKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
MJIOTHOCTH (4 1)

SIBnenue HUHEPILMH. 3axon UHepyuu.
Bzaumooeticmeue men kak npuuuHa uzmeHeHusi
ckopocmu  0gudcenus men. Macca kax mepa
unepmnocmu mena. IlnoTHocTs BeniectBa. Cea3b
NJIOMHOCIU C KOIUYECMBOM MONEKYL 8 eOUHUYe
00véMma eeugecmea.

Hemoncmpayuu

1. HaGxroreHue sIBIICHUS MHESPIIUHL.

2. HaGmosieHne M3MEHEHHsSI CKOPOCTH IpH

B3aMMOJICHCTBHH TEJI.
3. CpaBHeHHUE MacC 0 B3aMMOJICHCTBHIO TeEJl.

OOBsiCHECHHE TIPH TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeIarora W IMPOTHO3HPOBAHWE SBICHUM,
00YCJIOBJICHHBIX MHEPIMEH, HAPUMEP: YTO MPOUCXOAUT IMPU TOPMOXKCHHHM WM PE3KOM MaHEBpE
aBTOMOOWJISA, MOYEeMY HEBO3MO>KHO MTHOBEHHO MPEKPATHUTH JIBUKEHHE HA BEJIOCHUIIENIE UIIH CaMOKaTe
UT. 1.

Habnronenne u 0a30BbIf aHAIW3 OMBITOB MOJ PYKOBOJACTBOM I€arora, JISMOHCTPHPYFOILIHX
M3MEHEHUE CKOPOCTH JIBUXKEHUS TeJla B pe3yJibTare JeHCTBUS Ha HETO APYTHUX TeJl.

Pemienne TUMOBBIX pacyE€THBIX 3aad B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIarOTOM Ha OMpeeNICHHE MacChl Tela, ero 00bEMa M INIOTHOCTH.
Habmrogenne u 0a30BBI aHATW3 OIBITOB IO PYKOBOACTBOM II€Aarora, JAEMOHCTPHUPYIOMIHX
3aBUCHMOCTb U3MEHEHHs CKOPOCTH TeJla OT €ro Macchl MPH B3auMoieicTBuu Tei. M3mepenne maccel
TeJa pa3IMYHBIMU CIIOCO0aMHU.

OmnpeneneHre COBMECTHO € TEaroroM INIOTHOCTH TeJla B Pe3yJIbTaTe H3MEPEHHUS €ro MacChl M 00BEMA.
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Cuana. Buanbl cni
(14 9)

Cuna Kak XapaKTepUCTHKA
B3anMoieiicTBus Ten. Cuiia yrnpyrocTd W 3aKOH
T'yka.  Hsmepenue  cunwi ¢ nomowwio
Ounamomempa. SIBICHHWE TATOTCHHUS W CHJIA
TsokecTd. Cuna msscecmu Ha Opyeux NiaHemax
(MC). Bec mena. Heeecomocmo. ClnoxeHHe CHII,
HaIpaBJIEHHBIX 1o OJIHOH MIPSIMOH.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
cKonvoicerus u mpenue nokos. Tpenue 6 npupooe u
mexnuxe (MC).

JMemoncmpayun’
1. Cnoxenue cui, HaNpaBIEHHBIX IO OAHOM
PSAMOiL.

Jlabopamopnsie pabomul u onvimol.

1. Omnpeznenenue MIOTHOCTH TBEPIOTO TeIa.

2. OnbITBI, JAEMOHCTPUPYIOIIHE 3aBUCHUMOCTD
pacTspkenust  (nedopmauuu) TNPYXKAHBL  OT
TPUIIOKEHHOHN CHIIBL.

3. OnBITHI, JI€MOHCTPUPYIOLINE 3aBHCUMOCTB
CHJIBI TPEHHUSI CKOJNBXKEHHUs OT Beca Tena M
XapakTepa CONPUKACAIOIINXCS TTOBEPXHOCTEH.

W3ydeHne COBMECTHO C IIeJar0roM B3auMOJeHCTBUS KaK IPUUUHBI H3MEHEHUS CKOPOCTH TeJa UITH ero
nedopmanmm.

Omnncanne Ha HAYAJIHHOM yPOBHE PEATbHBIX CUTYallMi B3aMMOAEHCTBHUS TEJI C TIOMOIIBIO MOJIENEH, B
KOTOPBIX BBOJUTCS MTOHSATHE U N300pa’KeHNE CHIIBL.

W3ydeHnne mox pyKOBOJACTBOM IMelarora CHJIbl YHOPYTrOCTH, 3aBHCHUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO IIHYPa WK NPYXKHHBI (C TIOCTpOeHNEM IpaduKa).

AHanu3 ¢ onopou Ha IUAAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBIAETCS ICHCTBHE CHIIBI yNPYrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK JAEpeBa
U 7p.).

AHanu3 ¢ Onopoi Ha TUAAKTUYECKUH MaTepual MOoJ KOHTPOJIEM Iefarora CUTyaluil, CBSI3aHHBIX C
SIBICHUEM TSATOTCHUSI.

[lonnManue ¢ omopoi Ha CXEMBbI IPU MOMOIIM Iefarora OpOWTANBHOTO NBIDKCHUS IUIAHET C
HCIIOJb30BaHUEM SBICHUS TATOTEHUS U 3akoHa uHepuu (MC — acTpoHOMUS).

W3mepenne Beca Tena ¢ MOMOIIBIO AuHaMoMeTpa. ODOCHOBaHHE 3TOTO CIOCO0a U3MEPEHUs IMOocie
MIOBTOPEHUS C IIEJarOTOM.

HabnroneHue SBICHUS HEBECOMOCTH.

Habmonenne 3a 3KCIiepUMEHTAIbHBIM TIOJydCHHEM IpaBHJIa CIOKCHUS CHJI, HAIPABJICHHBIX BJOJb
o1HOM npsimoit. Onpesienenye mpy MOMOILLIM [e1arora BeJIMYMHbI paBHOAEHCTBYIOIIEH CHIL.
W3y4yenne ox pyKoBOACTBOM IEIarora CHiIbl TPEHUS CKOJIBKCHUS U CUITBI TPEHUSI TIOKOSI.
HccnenoBanue ¢ Omopoil Ha TEXHOJOTHMYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHSI OT Beca Tena
1 CBOMCTB TPYIIMXCS HOBEPXHOCTEM.

bazoBblif aHanmM3 ¢ ONopoi Ha AMIAKTHYECKUI MaTepHai 1oJl KOHTPOJIEM Ie/larora MpakTHIeCKUX
CHUTYaIMH, B KOTOPBIX MPOSIBIISICTCS JEHCTBHUE CHIIBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS
WIN yBelnWdeHWs (KaTaHHe Ha JIbDKaX, KOHbKAX, TOPMOXKCHHE aBTOMOOWIIS, HCIOJIb30BaHUE
TTOIIIAITHIKOB, TUIABAaHUE BOIHBIX KUBOTHBIX U JIp.) (MC — Ounonorus).

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpUTM, MPEIBapUTEIHLHO
pa3o0paHHbBIil COBMECTHO C T1€J]aroroM € UCIOJIb30BaHHEM (OopMyII s pacy€ra CHIIbI TSXKECTH, CHIIBI
YOPYTOCTH, CUIIBI TPEHUSI.

Pa3nen 4. laBiaeHue TBEPABIX TeJ, :KUIKOCTel 1 ra3oB (21 1)

JlaBaenue.
Ilepenaua
JaBJIeHUsI
TBEPABLIMU
TeJaMH,
JKMIKOCTSIMH H
razamu (3 4)

Hasnenne. Cnocobvl ymenvuieHus u yseaudeHus
Oasnenus. /lasnenue 2aza. 3asucumocms
dasnenus eaza om 06véma, memnepamypbol.
Iepeoaua oasnenus meépovimu menamu,
arcuoxkocmamu u 2azamu. 3axon Iackans.
Ineemamuueckue Mauunbl.

JMemoncmpauun’

1.3aBHCHMOCTD

TEMITePaTyphbI.

JaBJICHUA rasa oT

AHanu3 1 00bsSICHEHHE C OTOPOH Ha JUAAKTHUECKAN MaTepuall Mo KOHTPOJIEM Me[arora OnbITOB U
MPAKTHICCKUX CUTYAIUil, B KOTOPBIX MPOSBISACTCS CHJIA TABICHUS.

O0ocHOBaHME C ONIOPOI HA TEXHOJIOTHYECKYIO KapTy MPH IIOMOIIH ITeJ]arora Coco00B YMEHBIICHHS H
YBEIMYCHUS TaBICHUS.

H3zydenue noj; pyKOBOJICTBOM IEeIarora 3aBUCHMOCTH JIABJICHUS ra3a oT 00bEMa U TeMIepaTyphI.
W3ydenue mox pyKOBOJCTBOM Iearora oCOOCHHOCTEW MepeAadyd NABJICHUS TBEPABIMH TEIIAMHU,
KHUIKOCTAMU U TazaMu. OOOCHOBaHHE PE3yJIbTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHSI BEIIECTBA B
TBEPIOM, JKAIKOM U Ta3000pa3HOM COCTOSHUSX HPEIIIOKCHHBIMH (POPMYITHPOBKAMH.

Habmroxenne 3a 5KCiepUMEHTAIBHBIM JTOKa3aTeIbcTBOM 3aKkoHa [lackas.
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2. ITlepenaua naBaeHUs KUAKOCTBIO U Fa30M.

Pemenne THMOBBIX pacd€THBIX 3agad B 1—2 NEWCTBUSA C OMOPOH HA aNTOPUTM, MpPEIBApUTEIHHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JlaBienne
SKHIKOCTH (5 4)

3aBUCHUMOCTb IaBIICHHS KHIKOCTH OT TITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyovl. [uopasnuyeckue Mexanusmul.

Hemoncmpayuu’®

1. CooOatomiecs cocypl.

2. l'mppapmnigeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOACTBOM IENAarora 3aBHCHMOCTH
JABIICHUS XKHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

Habmonenue 1 HadanmpbHOE IIOHUMAaHNE THAPOCTATHYECKOTO MapaioKca Ha OCHOBE 3aKoHa Ilackais.
W3y4yeHne cOBMECTHO C IEJaroroM COOOIIAOIINXCS COCY/IOB.

Pemenne THIOBBIX pacu€THBIX 3amad B 1—2 NMEHCTBHS C OMOpPOH Ha alTOPHUTM, IpPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C MEaroroM Ha pacyér JaBJICHHS )KUAKOCTH.

Habnronenue 3a 00bsACHEHUEM PUHIMIIA JHCTBUS THAPABIMIECKOTO IIpecca.

AHamm3 W OOBACHEHHE C ONOpPOH Ha IWIAKTHYECKMH Marepual IOoA KOHTPOJIEM Iejarora
NIPaKTUYECKUX CUTYyalUil, JEMOHCTPUPYIOLUX IIPOSBICHUE JABJICHUS KUIKOCTU U 3aKkoHa Ilackais,
HarpuMep MPOIECCOB B OpPraHU3Me NpH Iry0okoBoaHOM HEIpsiHUE (MC — Onosorns).

AtmocdepHoe
napjenue (6 1)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocpeprozo 0agneHUs. 3asucumocmo
ammocgepHo2o  O0agneHuss Om  blCOMbl  HAO
yposuem  mops. Ilpubopwr  Onst  usmepenus
ammocgheprnozo 0asneHus.

JMemoncmpayun’

1. [posBnenue neficTBus atmocepHOTO

JIaBJICHMSI.

Habmonenue 3a skcriepuMeHTAIEHBIM OOHApyXEHHUEM aTMOC()EPHOTO JaBICHNSI.

AHanu3 1 00BSICHEHNE ¢ ONOPOH Ha JUIAKTUIECKUH MaTeprall 1o i KOHTPOJIEM IIe€1arora OIbITOB U
MIPAaKTHYECKHUX CUTYaIMH, CBA3aHHBIX C IeHCTBHEM aTMOC(HEPHOTO NABICHUSL.

Habmonenue 3a 00bsICHEHNEM CYIIECTBOBAHHUS aTMOc(ephl Ha 3eMile M HEKOTOPBIX IUTAHETaxX MK €€
OTCYTCTBUS Ha Ipyrux miaHerax u Jlyae (MC — reorpadus, acTpoHOMUS).

bazoBoe moHMMaHWE NPHYMH W3MEHEHHS IUIOTHOCTH aTtMoc(epbl ¢ BBICOTOH M 3aBHCHMOCTH
aTMOC(epHOTO JaBJICHUS OT BBICOTHI.

Pemenne THMOBBIX pacdETHHIX 3a7ad B 1—2 AEHCTBUS C ONMOPOH Ha alrOpHTM, IpeIBapUTEITHEHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha pacyér aTMOC(EepHOro AaBICHHSL.

W3ydenue moa pyKoBOJICTBOM II€Aarora ycTpoicTra 6apoMeTpa-aHepora.
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JHleiicTBue
JKHJKOCTH M raza
HA NOTrPyxkEHHOE
B HUX TeJ1o (7 4)

eticmsue srcuokocmu u 2a3a Ha NOPYHCEHHOe
6 Hux meno. BeiTankuBaromias (apxuMenoBa) cuia.

3axon Apxumeoa. Inasanue mein.
Bosoyxonnasanue.

Jemoncmpauun’

1. 3aBHCHUMOCTD  BBITAJIKMBAIOIEH CHIIBI OT

00péMa TOTpYXEHHOH dYacTH Telna H

TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAJIIKUBAIONIEH CHJIBI BECy

BBITCCHCHHOM KHIKOCTH.

3. YcnoBue IulaBaHUS TeJl: IUIAaBaHHE WIIH

MOTPYXKEHHE Tel B  3aBUCHUMOCTH  OT

COOTHOIIEHHUS MIIOTHOCTEN TeJIa U KHUIOKOCTHU.

Jlabopamopnvie pabomol u onvimel.

1. MccnenoBanne 3aBHCHMOCTH Beca Tela B
BOJIe OT 00BbEMa MOTPYKEHHOW B IKHIKOCTh
4acTH Tena.

2. OmpezneneHue  BBHITAIKUBAIOMICH  CHIIBI,
JEUCTBYIOIIEH Ha TeJo, IOrpyEHHOE B
KHIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH
CHWIIBL, IEHCTBYIOIICH HA TEIO B )KUAKOCTH, OT
MAacCCHI TeJa.

4. OBITEL, JEMOHCTPUPYIONINEC 3aBUCHMOCTH
BBITAJIKUBAIOIIEH CHJIBI, JAEHCTBYIOLIEH Ha
TEJO B XHUIKOCTH, OT 00BhEMa TTIOTPYKEHHOH B
KHUAKOCTh YaCTH Te€Jla U OT IINIOTHOCTH
KHUTKOCTH.

5. KoncrpyupoBanue apeomeTpa W
KOHCTPYHPOBAaHHE JIOJKH W OTpeaeieHne eé
rpy30M0IbEMHOCTH.

Habmronenue 3a sKCTIeprIMEHTATFHBIM 0OHApY)KEHHUEM ACUCTBH KUIKOCTH U Ta3a Ha IIOTPYKEHHOE B
HUX TEJIO0.

Omnpenenenue ¢ ONMopoil Ha TEXHOJIOTMYECKYIO KapTy BHITAJIKUBAIOIIEH CUIIbI, JeHCTBYIONIEH Ha TeNo,
TIOTPYKEHHOE B )KUJKOCTb.

Habnronenue 3a mpoBeIeHHEM U 00CYKICHUE COBMECTHO C TIEJarOroM OIBITOB, JEMOHCTPHPYIOIIIX
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI, NEHCTBYIONIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMa MOTPYyKEHHOU
B JKMJIKOCTb YaCTH TeJIa U OT INIOTHOCTH KUJIKOCTH.

HccnenoBanre noj pyKOBOJCTBOM IEIarora 3aBUCHMOCTH Beca Teja B BOZE OT 00bEMa NOrpyKEHHOM
B JKMJIKOCTb YacCTH TeJa.

Pemienne TUMOBBIX pacu€THBIX 3aAad B 1—2 JOEHCTBUS ¢ OMOPON Ha alrOpuTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMeIa U YCIOBHS TUIaBaHUS TE.
KoHucTpyupoBanue npy NoMOLIH NEJArora apeoMeTpa Uikl KOHCTPYUPOBAHUE JIOJKU U ONIPENETICHHE
€€ Tpy30IIOABEMHOCTH.

Pa3nen S. PaGora u MomHocTh. JHeprus (12 )

Pabora
M MOLIHOCTh
Gv

Mexannueckas pabota. MoIHOCTh

HaGmoneHne 3a SKCIIEpUMEHTAIBLHBIM ONPEEICHEM MEXaHMYECKOH padOThl CHUJIBI TSKECTH MPH
nmagaeHuu TE€j1a W CUJIbl TPEHHUA IPU PAaBHOMEPHOM IMEPEMEHICHUM TEJIa I10 FOpH3OHTaHBHOﬁ
TTOBEPXHOCTH.

HaGumroneHne 3a ieMoHCTpanuei pacyéra MOIHOCTH, Pa3BUBAEMOM MPH MOABEME T10 JICCTHHUIIES.
Pemenne THUMOBBIX pacyE€THBIX 3amad B 1—2 NEHCTBUS C OMOPOI HA alTrOPUTM, MPEIABAPUTEIHHO
pa3o0paHHBIIi COBMECTHO C IEJIaroroM Ha pacdéT MEXaHHMIeCKO pabOThI U MOIITHOCTH.
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IIpocroie
MexaHu3MBbl (5 4)

ITpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKIIOHHAS
IUNIOCKOCTb.  [Ipasuno  pagnogecus  pwiuaza.
Ilpumenenue npasuna pagnogecus pwluaza K
onoky. «3onomoe npasunoy mexanuxu. KIII
MPOCTBIX MEXaHW3MOB. IIpocTele MEXaHH3MBI B
OBITY M TEXHUKE.

Hemoncmpayuu

1. IIpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol

1.Onpenenenne pabOTBl CHIBI TPEHUS IpU

pPaBHOMEPHOM JIBIDKCHUHT Tena 1o
TOPH30HTAIBHON TTOBEPXHOCTH.
2. Hccnenopanue ycioBUN paBHOBECHS pblyara.
3. U3mepenne KIIJ| HakIOHHOW IUIOCKOCTH
(3MeKTpOHHAS IEMOHCTPAIIHS).

HauansHOe MOHMMaHME BBIUTPHINIA B CHJIE IPOCTHIX MEXaHU3MOB Ha IPHMEpPE pbIuara, MoIBIKHOTO
1 HENOABMKHOTO OJIOKOB, HAKJIOHHOW TNIOCKOCTH.

HccnenoBanne COBMECTHO C IEIArOroOM yCIOBHSI PABHOBECHS PhIdara.

OGHapy>KeHHe 101 PyKOBOJICTBOM IIeiarora ¢ OIopoi Ha TUJIAKTUYECKUI MaTeprai CBOHCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCIOCOOJICHUAX, UCIIOIb3YEMBIX B OBITY U TEXHUKE, a
TaKKe B XKMBBIX opranusmax (MC — Guonorus).

HabGmoneHue 3a sKCriepuMEHTaIbHBIM JI0Ka3aTeIbCTBOM PaBEHCTBA pabOT MPU MPUMEHEHHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykosoacTsoM nejnarora KIT/ HakJoHHOI MI0CKOCTH.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C OMOPOI Ha AJITOPUTM, MPEABAPHUTEIHHO
pa300paHHBIIl COBMECTHO C IE€AAroroM Ha INPHMEHEHHE NpaBHiIa PAaBHOBECHS phlUara M Ha pacuyér
KIIA.

Mexanuueckas
Heprus (4 1)

Mexanuueckass dHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Illpespawenue 00Hoco
8U0A MeXanuueckoll 3Hepeuu 6 Opy2ou. 3aKOH
COXpaHEHMs SHEPTUH B MEXaHHUKE.

JlabopaTopHble paGoThI M ONBITHI.

1. Uzyuenue 3aKOHa COXpaHEHHUS
MEXaHW4YeCKOW  JHepruu  (IJIEKTPOHHAs
JICMOHCTPAIIUS ).

Habmonenue 3a 3kcriepuMEHTaIBHBIM ONpeeSICHeM U3MEHEHHST KHHETHYECKOH U IMOTCHINAIbHON
SHEPTHUHM TeJa IPH ero CKAThIBAaHWH M0 HAKJIOHHOM TIOCKOCTH.

dopMynupoBaHUE COBMECTHO C MEJaroroM Ha OCHOBE HCCIICJOBAHUS 3aKOHA COXPaHEHHS
MEXaHW4YeCKOH SHEpPTHH.

[IpencraBnenne Mpu IMOMOIIM TI€J[arora rpaHyI] IPUMEHHUMOCTH 3aKOHA COXPAHEHNUS SHEPTUHL.
Pemenne THMOBBIX pacdETHHIX 3a7ad B 1—2 AEHCTBUS C ONMOPOH Ha aJroOpHTM, HpeBapUTENHEHO
Pa3o0paHHBII COBMECTHO C IIEAArOroM ¢ UCIOIb30BaHUEM 3aKOHA COXPaHEHUS YHEPIUH.

Pe3epBHoe Bpemst (3 1)

8 KJIACC (68 u)

TemaTnueckni
0JIOK, TEMBbI

OcHoBHOe cofiepxaHue

OcHOBHBIE BUBI 1€ITEIbHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Pa3nexn 6. TemutoBble siBieHns (28 1)
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CtpoeHnue
H CBOIiCTBA
BeniecTBa (7 4)

OcnosHule nonoicenus MONEKYNAPHO-
KUHEMUYecKol meopuu CmpoeHus Geujecmaa.
Macca u pasmepsr amomog u monexyn. Onvimol,
noomeepacoauue  OCHOBHble — NOJONHCEHUs
MONEKYNAPHO-KUHEMUYECKOU Meopuu.

Mopemu TBEPIOTO, KUIKOTO W ra3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmannuueckue — u
amopgnvie mena. ObvsAcHeHUe CB0OUCME 2d308,
orcuokocmen. U mMGEPOLIX mel  HA  OCHO8e
NONOHCEHUL MONEKYIAPHO-KUHEMULECKOU Meopul.
CmauuBaHue u KanuuisipHvle signenus. Tennogoe
pacuupenue u cocamue.

JMemoncmpayun’

1. Habmonerne OpOYHOBCKOTO TBIKCHHS.

2. Habmronenue nuddy3uu.

3. Habnronenue  siBeHUi

KaMWUISIPHBIX SBICHHH.

4. HaGmroieHue TemIoBOro paciiupeHus Tell.

5. 3MeHeHne naBJieHUS ra3a MpH U3MCHEHUH

00BpEMa 1 HarpEBaHUH WITH OXJIAXKICHHH.

Jlabopamopnvie padomul u onvimot.

1. OnbITEl 1O OOHApYXEHUIO JEUCTBUS CHII

CMa4YMBaHUA n

MOJIEKYJISIPHOTO HNPUTSDKEHUS (mmm
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpITEl 1O  BHIPAIIMBAHUIO KPHUCTAJUIOB
TIOBApPEHHOM COJIM WJIM caxapa.

3.0mpITBl  TO  HAONIONEHHWIO  TEIUIOBOTO

pacIIUpeHus Ta30B, XHUIKOCTEH U TBEPIBIX
TelL.

4. OnpeneneHne AaBiIeHUs BO3ayXxa B OaiioHe
IITPHIIA.

5. OmBITE, JEMOHCTPHUPYIOIINE 3aBHCUMOCTH
JIaBJIeHUs] BO3JyXa OT ero o0béMa H
HarpeBaHUs WM OXJIKICHHS.

6. Ilposepka eunomesvl IUHEUHOU 3A8UCUMOCTHU

Onunbl cmonbuxa JcuoKocmu 8
mepmMoMempuyeckoll mpyoKe om
memnepamypebi.

HabnrofeHne 1 MHTEpIpPETAIHS COBMECTHO C MIEIAroroM OIBITOB, CBUICTEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHUU BELIECTBA: OMBITHI C PACTBOPEHUEM PA3IUUHBIX BEIIECTB B BOJE.

Pemienne TUMOBBIX pacyE€THHIX 3a1ad B 1—2 NEWCTBUS C OMOPON Ha aaroput™, MpeaBapUTEILHO
Ppa300paHHBIN COBMECTHO C TIEJarOrOM IO OIICHUBAHHIO KOJIMYECTBA ATOMOB HJIH MOJICKYJI B CTUHHIIC
00BéMa BelecTBa.

[IpencraBnenne mpu MOMOIIK Tearora OPOYHOBCKOTO ABIDKCHHUS, SBICHUS TUPPY3UN M pa3naani
MEXAY HUIMH Ha OCHOBE I0JIO)KEHUN MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
OOBsicCHeHNE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JHIAKTHYECKUI MaTepHall OCHOBHBIX PasiIMduil B
CTPOCHUM Ta3oB, JKUIAKOCTEH W TBEPABIX TEN C HCIOJb30BAHUEM IIOJOKEHUH MOJIEKYJSIPHO-
KHUHETHUYECKOM TEOpHUU CTPOEHUS BEILIECTBA.

IIpoBeneHue noJ1 pyKoBOACTBOM IIEAArOra OINbITOB [0 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOU COJU
WJIM caxapa.

[IpoBeneHne COBMECTHO € MeAaroroM U 0OBSICHEHHE U3 MPEJIOKEHHOTO MEPEYHS BHIBOJOB OIBITOB,
JIEMOHCTPUPYIOIINX KaIWLISPHBIE SIBJICHUS U SIBIICHUE CMAauUBaHUS.

OOBsACHEHHUE ¢ OMOPOI Ha TEXHOIOTUIECKYIO KapTy IO PYKOBOJCTBOM II€Jarora pojid KamuUIIPHBIX
SIBIICHUIH JJ1s1 TIOCTYIUICHUSI BOBI B opranu3M pactenuii (MC — Ouosorus).

HabnrofeHne onpITOB 10 HAOIIOACHHUIO TEIUIOBOIO PACIIUPEHUS Ta30B, XKUIKOCTEH 1 TBEPIBIX TEIL.
OOBsCHEHHUE C OMTOPOIi HAa TEXHOJIOTHMYCCKYIO KapTy MO/ PYKOBOJCTBOM TIeIarora COXpaHeHus 00bEmMa
TBEPABIX TN, TEKY4YE€CTH KHUJIKOCTH (B TOM UHKCIIE, PA3HUIIBI B TEKYUECTH JJISl pa3HBIX KUIKOCTEN),
JIaBJICHU ra3a.

HabnroneHue 3a mpoBeIGHUEM OITBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTh JaBICHUS BO3IyXa OT €ro
00béMa W HATPEBaHUS WM OXJIAXKACHUSA, W MX OOBACHCHHE Ha OCHOBE aTOMHO-MOJEKYJISPHOTO
YUEHHUSL.

AHanu3 Mpu MOMOLIM MEeAarora ¢ Onopod Ha IUAAKTHYECKUM MaTepuan NPaKTHYECKUX CUTYalui,
CBSI3aHHBIX CO CBOMCTBAMU I'a30B, XKUAKOCTEH U TBEPABIX TEJL.
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TensoBbIE
npoueccs (21 9)

Temneparypa. Ceaze  memnepamypvl  co
CKOPOCMbIO MENI08020 OBUNCEHUS YACMUY.

Buytpennss sueprus. Cnocobsr usmeHenus
6HymMpeHHel — dHepeuu: — menionepedava U
cosepuienue pabomsi. Budel mennonepedauu.

MenIonpo8OOHOCMb, KOHBEKYU, U3TYUeHUe.
KommaectBo TEIUIOTHI. VnenvHas

TEIJIOEMKOCTD BEILECTBA. 1enioobmen u meniooe

pasnosecue. YpasHerue menniogozo baniauca.
Inasnenue u omsepoesanue KpUCmaiiuyeckux

sewjecmg.  YyenpHas ~ TEIUIOTa  IUIABJICHHUSA.
Ilapoobpasosanue u kondencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TEIoTa
napooOpa3oBaHus. 3asucumocms memnepamypol
Kunemus — om ammocgheprozo oagnenus.
Bnasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJenpHas  TemioTra
CrOpaHusl.

Ipunyunvl pabomsr mennoguix Oeuzamereil.
K Menyio6020
osucamens. Tennosvie Ogucamenu u 3awuma

oxpyacaroueti cpeodst (MC).

3akon coxpamenus u npespawjenus dHepeUU 6
mennosvix npoyeccax (MC).

JMemoncmpayun’

1. ITpaBuna u3MepeHus TeMIIepaTyphblL.

2. Buap! Teruionepenayu.

3. OxnakaeHue Py COBEPIICHUN PabOTHI.

4. HarpeBanme TIpHM COBEpIIEHHH pabOTHI
BHEITHUMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IMYHBIX
BEIIECTB.

6. Habmroierne KUeHUsL.

7. HabmoieHne  IOCTOSIHCTBA — TEMIIEpaTyphbI

TIpH TUIABJICHUH.

8. Mopenu TeIroBbIX ABUraTee.
Jlabopamopnvie padomul u onvimot.

1. Ilposepxa cunomessl MUHEUHOU 3A8UCUMOCTIU

ONUHbL cmonbuka oHCUOKOCMU 6
MepMoMempUu4ecKol mpybxe om
memnepamypebi.

OOocHOBaHME TIO IOJATOTOBJIICHHOMY aITOPUTMY COBMECTHO C IIEJaroromM IpaBWJI W3MEpEHUs
TEMIIEPATYPBHI.

CpaBHEHHE Pa3TUIHBIX CIOCOOOB U3MEPEHHS M IIKAJI TEMITEPATYPHL.

HabGmonenue 3a npoBesieHUEM OTIBITOB, IEMOHCTPHPYIOIINX H3MEHEHNE BHYTPEHHEH SHEPIHH Tella B
pe3ynbTare TeIonepeiaun U padoThl BHEITHUX CHII.

Habmtonenue 3a mpoBeieHHEM OTBITOB, 00CYK/ICHHE TIPAKTUYECKUX CUTYalNH, JEMOHCTPUPYIOIIUX
pa3Iu4HbIE BUABI TEIJIONEPEAAUHN: TEIIONPOBOIHOCTD, KOHBEKLINIO, U3TyUYEHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJOIMUYECKYIO KapTy IOJ PYKOBOJCTBOM I€Jarora sBJICHUS
TEIUI000MEHA TIPH CMEIINBAHUH XOJOAHOHN U TOPSIEH BOJIBI.

HabmroneHnne ycTaHOBIICHHS TEIUIOBOTO PAaBHOBECHS MEXTY TOPSYEH U XOJOTHONW BOJIOM.
OmnpepesneHune Mpy IIOMOIIIH ITearora KOJIMIeCcTBa TEIUIOTH, IIOIy4EHHOTO BOIOH IIPH TETIO0OMEHE ¢
HarpeThiM METANINYECKUM LIHIIMHAPOM.

OmnpenerneHune Mo TabIuIe yAeIFHON TeITIOEMKOCTH BELIECTRA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpeABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MENaroroM, CBS3aHHBIX C BBIUYUCICHHEM KOJIMYECTBA TEIUIOTHI M
TETUIOEMKOCTH TIPU TEIUIOOOMEHE.

AHanu3 OpU MOMOLIM MeJarora CHUTyalUil NPaKTUYECKOTO HCIIOJIb30BAHUS TEIUIOBBIX CBOMCTB
BEIIECTB W  MAaTepHalioB, HampuMep B  IENIX  DHEProcOCpPeKeHHs:  TEIUIOM3OJISIIHS,
9HEProcOeperaroIIne KPHIITi, TS PMOAKKYMYIISTOPHI H T. 1.

HabnroneHue sBICHAH NCTIAPSHAS W KOHICHCAITHH.

HabmroneHue 3a ncciiefoBaHHEM MPOLIECCa HCTAPEHUSI Pa3TMYHBIX )KAIKOCTEH.

OO0BsICHEHHE TIO ANTOPUTMY COBMECTHO C IIEIaroroM SIBIICHUH HCTIApEHHs W KOH/ICHCAIINY Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YYEHHUSI.

Habmronenue u 00bsiCHeHHE ITpoIiecca KUIIEHHS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTypsl KUIIEHUS OT
JIaBJICHYSL.

Ornpenenenre Mo TabIMIE OTHOCUTEIBHOM BIAXXHOCTH BO3-IyXa.

Habmronenue npouecca maBieHNs KPUCTAUTNUECKOTO BEIIECTBA, HAIIPUMeED, JIba.

CpaBHeHHE MO IUIaHY IPH TOMOIIM TeJarora IPOIECCOB IIJIABJIEHHUS KPUCTAJUTMYECKHUX Tell
1 pa3MATYEHHS [IPU HArPEBaHUU aMOP(HBIX Tel.

OmnpexeneHne 1Mo TabNuIle yIeTbHON TeIUIOTH IJIaBJICHHS JIbIA.

OObsicHEHHE TI0 CXEMeE TI0CTIe 00CY>K/IEHHS C I1e1aroroM SBJICHUH IUIaBJICHUS U KPUCTALIM3ALMK Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

Pemenne TMNOBBIX pacu€THBIX 3afau B 1—2 AEHCTBHs ¢ ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3oOpaHHBIIl COBMECTHO C TI€AAaroroM, CBSI3aHHBIX C BHIYMCIEHHEM KOJIMYECTBA TEIUIOTHI B MPOIECCax
TEIUIONEepeJau NpH MIaBIEHUH U KPUCTAJUIM3AaLUU, HCIIAPEHUH U KOHACHCAIUH.

AHanu3 mpu MOMONIM TEeJarora ¢ onopoil Ha IUJIAKTUUYECKUH MaTepuall CUTyallud MpakTUYECKOTO
MPUMEHEHHs SBJICHUH IUIABIECHUS W KPUCTAUIM3AIMH, HANpHMeEp, IOJIYYeHHE CBEPXYUCTBIX
MaTepHuaoB, COJIEBAsI TPEJIKA U JP.

AHanu3 Ipy TTOMOIITH Tie1arora paboTsl U 00BSCHEHNE IPUHINTIA ISHCTBHS TEIIIOBOTO JBUTATEIS.
Brruncnenue xoandecTBa TEMIOThI, BBIAEISIOIIErOCs NPU CTOPAHUU Pa3INYHbIX BUJIOB TOIUIMBA, U
KIIJ] nBuraremns.
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2. Habmonenue N3MEHEHUS BHYTpEHHEH
SHEPTHH TeNa B PE3yIbTATe TEIUIONEPEIATH 1
paboTHI BHEIITHHUX CHIL.

3. UccnenoBanue sBJIEHUsI TEIUIOOOMEHA IIpH
CMELIMBAaHUU XOJIOJHON U TOpsIeii BOJIBI.

4. Onpeoenenue Konuuecmea menyiomul,
NOMYYEeHHO20 6000U NpU menioobmene ¢
HazpemulM MemaiIuiecKum YuiuHOPOM.

5. UccnenoBanue npouecca HCHapeHus..

6. OmpeneneHre OTHOCHUTEIBFHONW BIIAYKHOCTH
BO3yXa.

7. Onpeoenenue yOenbHOU Meniomvl NIAGIEeHUs
avoa.

OOcyxaeHne COBMECTHO C TEIaroroM SKOJOTMYECKHX ITOCIEICTBUI HMCIOJIB30BAHUS JBUraTeineit
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U rUApo3IeKkTpocTaHnuil (MC — 3KoIOoTHS, XUMUS).

Pazgen 7. Jie

KTpUYecKHe U MATHUTHBIE siBjeHus (37 1)

DJIeKTpU4YecKue
3apsiibl.
3apsizkeHHbBIE
TeJja M uX
B3aUMOJIeHCTBHE
(7 4)

Onexmpusayua men. JIBa poaa 3MEeKTPUUECKHX
3apsA0B. BsaumopeiicTBue 3apsDKEHHBIX — Ted.
3axon Kynona (3asucumocms cuvl
83AUMOOEUCMBUSA 3APANCEHHBIX Mell OM 8eNIUYUHbI
3aps008 U paccmosnus mexcoy menamu,).

DNEeKTPUIECKOe ToJIe. Hanpsowcénnocmo

anekmpuyeckoeo noas. Ilpunyun cynepnosuyuu
NeKMPUYECKUX noell (Ha KauecmeeHHOM YPOBHe).

Hocumenu 2NEKMPUUECKUX 3aps008.
Onemenmapnbviii NeKMPUYecKull 3apsio.
Cmpoenue amoma. TIpOBOJHUKH U ITUIIIEKTPUKH.
3aKoH COXpaHEHUS JICKTPUICCKOTO 3apsiaa.

Jemoncmpayuu’®

1. DnexTpuzauus Ten.

2.JlBa poma DNEKTPUYECKHX  3apsioB M|

B3aMMO/ICHCTBHE 3aPSDKCHHBIX TEJI.

3. YCTpOoHCTBO 1 AeiCTBHE IEKTPOCKOTIA.

4. DnekTpocTaTuieckas MHIYKIIMA.

5. 3aKOH COXpaHEHHS IIEKTPHUUECKUX 3aPsIIOB.

Jlabopamopnvie padomul u onvimot.

1. OnBITEI IO HAOTIOACHHIO DJIEKTPHU3AINH TET

WHAYKIUEH U IPU CONPUKOCHOBEHUH.

HabmnroneHue 3a poBeAGHUEM OIBITOB II0 3JIEKTPU3AIUH TEJ IPU CONPUKOCHOBEHUH U MHIYKIIUECH.
Habmonenue u o0bsiIcCHEHHE € ONOPOit HAa MIAKTUUECKHI MaTeprail B3auMOACHCTBUS OTHOUMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsCHEHUE TPU MOMOIIIHU [Te[arora MPUHIIKIIA JCHCTBHUS ICKTPOCKOA.

OOBsCHEHHE COBMECTHO C IIEJaroroM SIBICHHM 3JEKTPU3alM{ IIPU CONPHKOCHOBEHHH TeNl U
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEIAX 3JIEKTPUUECKUX 3apsi/IoB B BELIECTBE.
PacriosHaBanne M OOBSICHEHME IO CXEME COBMECTHO C TII€aroroM SBJICHHH 3JIEKTpHU3aINH
B IOBCEJHEBHOM KU3HH.

Habmonenue n 00bICHEHNE € OTTIOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, HIUTIOCTPUPYIOMINX 3aKOH
COXpaHEHHUS JIEKTPUIECKOT0 3apsa.

Hab:moenue onpITOB O MOJIETMPOBAHHIO CHIIOBBIX JIMHHUH 3JIEKTPUYECKOTO MOJIS.

HccrnenoBanne mojx pykoBOACTBOM Iefarora AEHCTBHS IEKTPUUYECKOTO MOJsSl HA MPOBOJHHUKH H
JUDIIEKTPUKU
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IocTossHHBIH
JIEeKTPUYECKU
ToK (17 4)

DNeKTpUUecKuil TOK. Ycrogus cywecmeosanus
anekmpuyecko2o moxa. VICTOUHUKUA MOCTOSSHHOTO
TOKa. J[eHiCTBHA 3JEKTPHUIECKOTO TOKa (TEIIOBOE,
XUMHYECKOe, MAarHUTHOE). JieKkmpuueckuil mokx
8 HCUOKOCMAX U 2A3aX.

PaGota W MOIIHOCTH SJEKTPUYECKOTO TOKA.
3axon [rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpu4eckoll dHepeuu 6 Ovimy.
OnekTpuueckas nenb. Cuiia Toka. DNeKTPUIecKoe
HanpsokeHue.  CONpoOTHBIIEHHWE — MPOBOJHUKA.
Yoenvnoe conpomuenenue sewyecmsa. 3akon Oma

Ui ydacTka uenu. IlocinemoBarenbHOE |
napajuiebHOe CcoeIMHEHNE MIPOBOTHUKOB.
Kopomkoe 3amvikanue.

JMemoncmpayun’

1. TIpOBOTHUKY U JUBIEKTPUKH.

2. MopenupoBanue CHJIOBBIX JTUHUN

ANEKTPUUYECKOTO OIS,

. McTOYHMKY TOCTOSSHHOTO TOKA.

. JIeHcTBHSA 3JEKTPUUECKOTO TOKA.

. DJNEeKTpUYECKUH TOK B )KUAKOCTH.

. 'a30BbIi1 pa3psia.

. I3aMepenne critbl TOKa aMIIepMETpOM.

. I3Mepenne 5IeKTpUUECKOTO HAMpPsHKEHUS
BOJIbTMETPOM.

9. PeoctaT 1 Mara3uH COIPOTHBIICHHUI.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue IEHCTBHUS SIEKTPUUECKOTO

TOJISl HA TIPOBOJHUKH U TUJICKTPUKH.

2. CoOopka 1 mpoBepKa pabOThI 3JIEKTPUIECKON

LeNU MOCTOSIHHOTO TOKa.

M3mepeHue u peryiampoBaHUe CUIIbI TOKA.
W3MepeHue U peryupoBaHue HATIPSKCHUSL.
5. Hccnedosanue 3asucumocmu Cuivl mokd,

uoyueeo yepes pesucmop, om
CONPOMUBIIEHUS. Pe3UCTNOPA U HANPSAICEHUSL.
6. Onvimbi, demoncmpupyiowjue 3a8UcCUMOCb
NEKMPUYECcK020 conpomuenenus
nPOBOOHUKA Om €20 ONUHbL, NIoWaou
NONePeyHo20 ceyeHus i Mamepuad.

o0 3O\ kAW

Rl

HabnroneHue pa3nuyHBIX BHIOB JICHCTBUS DIICKTPUYCCKOTO TOKA U OOHAPYKCHHE COBMECTHO C
1eJaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HMU.

COopka o cXeMe U HCIBITAaHKUE MO KOHTPOJIEM Me[arora IeKTPHUYSCKON IIeMH MMOCTOSTHHOTO TOKa.
HaGmronenue 3a geMoHCcTpalyei n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

Ha6nronenue 3a neMoHCTpaueit u3MepeHusi JIEKTPUIECKOTO HAPSKEHHs BOJIbTMETPOM.
[IpoBenenne u OOBSICHEHWE MPH TOMOIIM YYUTENS OIBITOB, JICMOHCTPHUPYIOUINX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAY IONEPEYHOr0 CEUEHUs U
MaTepuana.

Habmronenne 3a JgeMOHCTpaIied MCCIeOBaHUS 3aBHCHMOCTH CHIIBI TOKA, MPOTEKAIOIIETO depes
pe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS Ha PE3UCTOPE.

bazoBrie npeacTaBieHus O MpaBUIIaX CIOKEHUS HANPSDKEHUH NpU MOCIEN0BATEIBHOM COCIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npecTaBieHUs O NIpaBUiIax AJIs CUIbI TOKA IIPY NaPAJIJIEIbHOM COEAUHEHUU PE3UCTOPOB.
HabnrogeHne peMOHCTpallMM Iefarora O CHUTYaIlMsX IIOCIEeIOBATEIbHOTO M IapauleIbHOTO
COEMHEHUS TPOBOJIHUKOB B JOMAIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOpUTM, MPEABAPUTEIBHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIojb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS IpU  IIOCJIEJOBATEIbHOM U IApaJUICIbBHOM  COEJIUHEHUU
MIPOBOJIHUKOB.

OmnpeneneHre C ONMOPOH Ha TEXHOJOTHYECKYIO KapTy IOA PYKOBOICTBOM Iie/arora padOTHI
3JIEKTPUYECKOr0 TOKA, IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenue ¢ oNopoil Ha TEXHOJOTMUYECKYIO KapTy IOJ PYKOBOJACTBOM IE€Aarora MOIIHOCTH
3JIEKTPUUECKOTO TOKa, BBLIEISIEMOI Ha pe3UCTOpeE.
HabmroneHue 3a ncciieoBaHIEeM 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HAIpsDKEHHS Ha HEl.
OmnpenesneHue ¢ OOPoii Ha TEXHOJIOTMYECKYIO KapTy MoJ pykoBoacTBoM nenarora KII/I narpesaresns.
Habnronenue 3a ucciegoBaHueM NpeoOpa3oBaHUs SJHEPTUH IIPU HOABEME Ipy3a INEKTPOABUTATEIEM.
OOBsicCHEHHE TIOCHIE PACCYXKACHHUS C MEJaroroM M COCTaBJICHHE IUIaHA-KOHCIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OOBsICHEHNE TTOCIIE PAaCCYKICHHS C TIEJarOTOM U COCTABJICHHE TIaHA-KOHCIIEKTa IPUYNH KOPOTKOTO
3aMbIKaHUSI U IPUHLIMIA TEUCTBUS TUIABKUX MPEAOXPaHUTENEH.

Pewenne TMNoBBIX pacu€THBIX 3aAay B 1—2 HecTBHs ¢ ONMOPON Ha aJrOPUTM, NPEIBAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEIarOrOM C MCIIONIb30BaHueM 3akoHa Jlxoyns—JleHna.

HabnroneHne BOSHUKHOBEHHUS QJIEKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

IIposepka npasuna crodiceHus HanPAACeHU
npu nocied08amenvbHOM COeOUHEHUU O8YX
pe3ucmopos.

IIposepka npasuna Ons cuivl Mmoxka npu
napaienbHOM coeOUHeHUl pe3Ucmopos.
Omnpeneneare  pabOTBI  BIEKTPHUECKOTO
TOKa, HAYILIETO YePEe3 PE3NUCTOP.
OmnpenencHue MOIIHOCTH 3IEKTPUIECKOTO
TOKa, BBIICJIIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH CHIBI TOKa,
UIYIIET0 Yepe3 JAMIOUYKY, OT HaNpsKeHUs
Ha Hell.

Onpedenenue KII/] nacpesamens.
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MarauTHbIe
siBJIeHust (6 1)

ITocTossHHBIE MarHuThl. B3auMmoeiicTBue
IMOCTOSIHHBIX MarHuToB. Macnumnoe nose.
Maenumnoe none 3emau u e2o 3navenue 0
arcusHu Ha 3emne. Onvim Opcmeoda. Maenumuoe
noie snekmpuyecko2o moka. Ilpumenenue
97eKMpoMacHUMO8 8 mexuuxe. /leticmaue
MAZHUMHO20 NOJISL HA NPOBOOHUK C TMOKOM.
Dnexmpoosueamens ROCMOIHHOZO0 MOKA.
Hcnonvzoeanue anexkmpoodsucamernetl
MeXHUYECKUX YCMPOUCMEax 1 Ha mpancnopme.
JMemoncmpayun’
1. B3aumoeiicTBHE MMOCTOSHHBIX MarHUTOB.
2. MonenupoBaHue HEBO3MOXKHOCTH
pazJieNieHus MOJIF0COB MarHmra.
3. MopaenupoBaHue MarHUTHBIX
ITOCTOSIHHBIX MarHUTOB.
4. OmeIT Dpcrena.
5. MarautHoe noJjie Toka. DJIeKTpOMarHur.
6. JleficTBIE MAaTHUTHOTO TIOJIS HA TPOBOIHUK C
TOKOM.
7. DIeKTPOIBUTATENb TIOCTOSTHHOTO TOKA.
Jlabopamopnsie pabomsl u onvimol.
1. Uccnemosanue MarduTHOTO
B3aMMOENCTBHUS IIOCTOSIHHBIX MarHUTOB.

noJiein

2. I/IBY‘ICHI/IC MAar"HuTHOI'O IIOJIA IIOCTOSAHHBIX

MarHuTOB IPH UX OOBEANHEHNH U pa3/ielICHHN.
3. Hccnenosanne
JNEKTPUYECKOT0 TOKA Ha MAaTHUTHYIO CTPEIIKY.

4. OnsITHI, JIEMOHCTPUPYIOILNE

3aBHCHUMOCTH CHIJIBI BSaHMO}leﬁCTBHﬂ KaTyliKu ¢
TOKOM M Mar"Hura OT CHUJIbI TOKa 1 HaIllpaBJICHUA

TOKa B KaTyHIKE.

5. M3ydenue nedcTBUsI MArHUTHOTO MOJISI HA

MMPOBOAHUK C TOKOM.

6.  Koncmpyuposanue u usyuenue pabomol

aﬂeKmpoc)guzamerﬂ.

7. Wsmepenue KIIJI snexkrpoaBuraTenbHoOH

YCTaHOBKHM.

IefCTBUS

HccnenoBanne noJ pyKoOBOACTBOM NENArora MarHUTHOTO B3aMMOJIEHCTBHS MOCTOSHHBIX MarHUTOB.
W3ydenne ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOACTBOM II€Jarora MarHUTHOTO MO
MIOCTOSTHHBIX MarHUTOB IPY UX OOBEANHEHNH U Pa3/ICIICHHN.

HaOmonenue 3a mpoBEIECHNEM OIBITOB M0 BU3YaIH3alUH ITOJIS TOCTOSTHHBIX MarHUTOB.

W3ydenne mox pykOBOACTBOM MENArOra sIBJICHUS] HAMAarHUYMBaHUS BEIECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaGmtonenue 3a mpoBeeHHEM OIBITOB, IEMOHCTPUPYIOLIMX 3aBHCUMOCTH CHJIBI B3aUMOJCHCTBHS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBI U HAallpaBJICHUs TOKA B KaTyIIKE.

AHanu3 mpH TOMOIIM IIeJlarora CHTyaluid HpPaKTHYeCKOTrOo NPUMEHEHHS! 3JEKTPOMAarHuTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, NPOMBIIIJICHHOCTH, MEIUIIMHE).

W3ydenue c ormopoii Ha TEXHOJIOTHUECKYIO KapTy IO PyKOBOJCTBOM IieJlarora JecTBUS MarHUTHOTO
TI0JIS1 Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoi Ha AUNAKTUYECKUN MaTepUall IEUCTBUS JIEKTPOIBUraTEIs.

W3mepenue coBmectHO ¢ negaroroM KIIJ[ anekrpoaBurareabHOi yCTaHOBKH.

BazoBble mpezcTaBieHUsT O PA3IMYHBIX MPUMEHEHHSAX AJIEKTPOJBHrareneil (TpaHcrnoprt, ObITOBbIC
yCTpOMCTBa U Ap.).
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DJIeKTPOMArHUT
Hasl HHIYKIUSA
(CR))

Onvimul @apades. AHenenue
anexkmpomazHumnou unoykyuu. Ilpaeuno Jlenya.
Dnexmpozenepamop. Cnocobwvi NnoxyYeHus

INEKMPUYECcKol dHepeuu. DIEKTPOCTAHIIMU HA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU.
Hemoncmpayuu’®
1. UccnenoBanue SIBICHUS 3JICKTPOMArHUTHOM
HUHIYKIHN.
2. OnsrTel Qapanest.
3. 3aBHCUMOCTb HAMPABICHUS WHIYKIIHOHHOTO
TOKa OT YCIIOBUH €ro BOZHHKHOBEHHUSI.

4. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1. OmpITBIl 1O WCCIICJOBAHUIO  SIBJICHUS
JNEKTPOMATHUTHON MHIYKIIMU: UCCIICI0OBAaHNE
W3MCHEHHH  3HAYCHWS W HANpPaBJICHUS
HHYKIIHOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C II€IaroroM OIIBITOB IIO HUCCJICAOBAHHUIO SBJICHHA 3HeKTpOMaFHI/ITHOﬁ
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHHUH 3HAYCHUS U HalpaBJICHUA UHAYKIIMOHHOI'O TOKa

PesepBHoe Bpems (3 1)
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9 KUIIACC (102 v)

TemaTuueckmii OcHOBHOe coepkaHue OcHOBHBIE BUABI IEATETHHOCTH YYALIHXCS
0710k, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Pasnen 8. Mexanuueckue siBjieHus (40 1)
Mexanuueckoe MexaHudeckoe OBIXKEHHE. MarepuanbHas | AHaIH3 C IOMOIIBIO IIelarora ¥ 00CYKICHUE Pa3INIHBIX IPUMEPOB MEXaHUIECKOTO BIKCHUSI.
JABHIKeHHe Touka. Cucrema otcuéra. OtHOcUTenbHOCTH | OOCYy’K/IE€HHE COBMECTHO C IEAAaroroM I'paHuUIl IPUMEHNMOCTH MOJEIH «MaTepHaIbHAst TOUKay.
U c1oco0bI ero MEXaHHYECKOro  JABWXKeHHA.  PaBHoMepHoe | OmmcaHne mocie OOCY)KICHHUsS ¢ HEeJaroroM MEXaHWYeCKOTO ABIKEHHS PAa3IMYHBIMU CIIoco0amu
onucanus (10 4) | mpsMonmHeiiHOe nBWXeHHe. Hepasnomepnoe | (ypaBHeHHE, TaOnUNa, rpaduk).
npamonunelnoe  oeudicenue.  CpemHss  u | AHAIM3 TO4 PYKOBOJACTBOM IEJarora OJKM3HEHHBIX CHTyalldid, B KOTOPBIX IIPOSIBISETCS
MCHOGEHHAS. cKopocmb mena npu | OTHOCUTEJIFHOCTh MEXAHHUYECKOTO JIBIKCHUSI.
HePAaGHOMEPHOM OBUICEHUU. Habmonenne MexaHHUEeCKOTO ABMKEHHS TEJIa OTHOCUTENIBHO Pa3HbIX Tl OTCUETA.
Yckopenue. Pasnoycxopennoe | CpaBHeHHE MyTeH U TPaCKTOPHUIl JBIKEHHUS C ONOPOil HA TEXHOJIOTHYECKYIO KapTy 0] PYKOBOJICTBOM
npAMONUHEUHOe ogudicenue. CBobosHOE | memarora OAHOTO U TOTO K€ Tela OTHOCHUTENIBHO PAa3HbIX TeJ OTCUETa.

nanenue. Onvimol I anunest.
Pasnomepnoe Osusicenue no oxpyscnocmu.
Ilepuoo u uacmoma obpawenus. Jluneunas u
yenosasi  ckopocmu.  Llenmpocmpemumenvroe
YVCKOpeHue.
Hemoncmpayuu
1. HabmroieHne MEXaHUYECKOTO JIBHIKSHUS
TeJla OTHOCUTEJIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPUI IBHKCHUS
OIHOTO W TOTrO € Tela OTHOCHTENIHHO
pa3HBIX TEJ OTCYETA.

3. I3MepeHHE  CKOPOCTH W YCKOPEHHUS
MIPSMOJIUHEIHOTO JIBVMYKCHHUS.

4. UccnenoBanne MIPU3HAKOB
PaBHOYCKOPEHHOTO JBM)KCHUS.

5. Habmronenue JIBYKEHUS Tena o
OKPY>KHOCTH.

6. HabOmroneHne  MeXaHMYECKHUX  SIBIICHUH,
MPOUCXOJSIIMX B  CHUCTEME  OTcuéra
«Tenexkay mpu €€ paBHOMEPHOM H
YCKOPEHHOM  JBHKEHHM  OTHOCHTEIHHO

kabuHera Qu3nKy.

AHanu3 ¢ MOMOIIBIO Tefarora Tekcra ['amusest 00 OTHOCUTEIbHOCTH IBHKECHHUS; BHITIOJTHEHUE 3alaHIH
IO TEKCTY (CMBICIIOBOE YTEHHE).

[IpocTeiimme BEIYUCICHUS IO 00pa3Ily CpeaHEeH CKOPOCTH CKOJIBKEHHUS OpycKa MM IBHKESHUS [IIapUKa
110 HAKJIOHHOM INIOCKOCTH.

AHanu3 u 00CyXJIeHHe C ONOPOil Ha TEXHOJIOTHYECKYIO KapTy 0] PYKOBOJICTBOM Ie/larora croco0oB
MIPUOIMKXEHHOTO OTpe/IeNICHNs] MTHOBEHHOH CKOPOCTH.

Omnpenenenue nocie paccy X JISHUS C IIEAaroroM 1o cXeMe CKOpOCTH paBHOMEPHOTO JBHKEHHSI (IIapruKa
B )KUAKOCTH, MOJIEITIH AJIEKTPHUECKOTO aBTOMOOWIIS | T. 11.).

OmnpeneneHre COBMECTHO C MENAroroM MyTH, MPONHAEHHOTO 3a JaHHBIM IMPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJIa 110 rpadMKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JIBIKEHHUS OT BPEMEHHU.
HavanpHble mpencraBieHMe O TNPUHOMIAX —JEHCTBUS — NPHOOPOB,  M3MEPSIOLIMX
(cimmoMeTpoB).

[IpocTeiimme BBIYUCICHHUS IO 00pa3ily IMyTH W CKOPOCTH NPH PaBHOYCKOPEHHOM HPSMOJIMHEHHOM
JBIDKEHUH TeIa.

OmnpeneneHne COBMECTHO C TIEJarOroM MPOMIEHHOTO IMyTH U YCKOPEHHS ABIDKEHHS TeJa 10 Tpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBIDKEHUS Tela OT BPEMEHH.
OmnpenesneHne ¢ MOMOIIBIO TTeJjarora yCKOPEeHUs Tella IPH paBHOYCKOPEHHOM JIBHKESHHH IO HAKIIOHHOM
IJIOCKOCTH.

W3mepenne mo cxeme IOCie PacCyXAEHHs C I€JaroroM IepHojia W 4acTOThl OOpalieHHus Tela 10
OKPYKHOCTH.

OmnpeneneHre HAaXO0XIEHHUs MOJ PYKOBOACTBOM IENarora CKOpPOCTU PaBHOMEPHOTO ABIDKCHMS Tela
10 OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuie padomal u onvimol.

1. Koncmpyuposanue mpaxkma 011 paseoHa u
OanbHellue20 pPABHOMEPHO20 — OBUNCEHUs
WapuKa unu menexcKu.

2. Onpenenenue cpenHei CKOPOCTH
CKONIbLKEHMsT Opycka WM JIBHOKCHHMS
LIapHKa 110 HAKJIOHHOM MJIOCKOCTH.

3. OnpeneneHue  yCKOpPEHHs  Tela  IpuU
PaBHOYCKOPEHHOM JBHKCHUH o
HAKJIOHHOH TUIOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTH IIYTH OT
BPEMCHH IIPH PaBHOYCKOPCHHOM JBIDKCHHUH
0e3 Ha4aIbHOM CKOPOCTH.

5. Ilposepka 2Unomeswi: ecau npu
PABHOYCKOPEHHOM osudiceHuU oe3
HA4anbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pao Heuémmbix yucer, mo
coomseemcmayioujue NpOMeNHCYMKU
8peMeHU 0OUHAKOBYI.

Pemenne THMOBBIX PAacdyETHBIX 3afad B 1—2 JeWCTBUS C ONOPOM Ha aJrOpPUTM, HpeaBapUTEIHLHO
pa3o0paHHBII COBMECTHO C TIEAAaroroM Ha OIpPEAEICHHE KHHEMAaTHYeCKHUX XapaKTCPHCTHK
MEXaHWIECKOTO IBI)KCHHS Pa3INIHBIX BU/IOB.

PacrnioznaBanue n npuOIMmKEHHOE ONKMCaHKE IO 00pa3Iy nocie 0OCYKJISHHUS C TeIaroroM pasindHbIX
BU/IOB MEXaHMYECKOTO ABIKEHHs B IPHUPOJEC M TEXHUKE (Ha MpUMEpax CBOOOJHO MalaroluX Tell,
JIBHDKCHUSI JKMBOTHBIX, HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U AP.).

B3aumopaeiictBue
Tes (20 4)

IlepBriii 3akoH HeioTona. Bropoit 3akon
Herotona. Tperuit 3axkon Hsrotona. Ilpunyun
CYnepnosuyuu cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONbIICEHUS, CULA MPEHUs NOKOS,
opyaue 8U0bl MpeHUs.

Cwia TsDKECTH M 3aKOH  BCEMHPHOTO
TATOTCHHSA. YCKOpPEHHE CBOOOIHOTO MaJeHUS.
Heuoicenue naanem eoxpye Connya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmo
u nepezpy3Ku.

PaBHOBecne MaTepHaIbHON TOYKH.
Abcomomno  meépodoe  meno. Pasnosecue
meépooeo  mena ¢ 3AKPenjiéHHOU  OCbIo
spawenus. MoMeHT cuibl. [Jenmp msoicecmu.

Hemoncmpayuu

1. 3aBUCHMOCTh YCKOPEHHUS Tella OT MAacChl

TeJla U JEHUCTBYIOIIEH HAa HETO CHJIBI.

2. HabmoneHnne  paBeHCTBa  CHII

B3aMMOJIEHCTBUH TEIL.
3. 3meHeHue Beca Tela NPH YCKOPEHHOM

pH

Habnronenne u o0CyXIeHHE COBMECTHO C IEIaroroM OITBITOB C JIBIDKEHHEM Tella IPH YMEHBIICHHH
BIMSIHUS APYTHX TEJ, MPEIATCTBYIOMINX TBIKCHUIO.

AHamu3 10 cXeMe IOCNe PACCYXKICHHsS C IeJaroroM TeKcTa [amuies ¢ omMcaHWeM MBICIICHHOTO
9KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPIIMH; BBITIOJHEHUE 3aJaHUH MO TEKCTY (CMBICIOBOE
YTCHUE).

OO0cyxeHne o] PyKOBOJACTBOM II€Iarora BO3MOXKHOCTH BBITIOJHEHHUS 3aKOHA MHEPIIUU B Pa3IMIHBIX
CHUCTEMax OTcuéra.

Habnronenne u 0OCYXICHHE COBMECTHO C IE€JAaroroM MEXaHHUYECKHX SIBJICHHUM, MPOUCXOMSIINX B
cucteme orcuéta «Tenexxkay npu e€ paBHO-MEPHOM U yCKOPEHHOM JIBIDKEHUH OTHOCHUTEIHHO KaOMHeTa
bm3uKy.

ﬂeﬁCTBHH C BEKTOpaMH CHUJI: BBITIOJTHCHUE 3aHaHHﬁ T10 CJIOXKECHHIO U BBIYUTAHUIO BEKTOPOB.
Habnromenne 3a MPOBEACHHEM OIBITOB, ACMOHCTPHUPYIONIMX 3aBUCHMOCTh YCKOPEHHS Teia OT
NIPUJIOKEHHOM K HEMY CHJIBI M MACChI TeJa.

AHanmm3 ¥ 00BSCHEHHE C OTIOPOI HA TEXHOJIOTHIECKYIO KapTy MO PYKOBOJICTBOM II€JIarora siBIICHHUH ¢
HCTIOJIB30BaHUEM BTOPOTO 3akoHa HproTOHA.

Pemenne TUMOBBIX pacyETHBIX 3ajad B |—2 JEWCTBUS C OMOPOM Ha AJTOPHUTM, MpPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C MENAroroM ¢ WCIIOJIE30BAaHHEM BTOPOrO 3akoHa HbIOTOHA W mpaBmIia
CJIOKCHHUSI CHIL.

OmnpeneneHre COBMECTHO C TIEJaroroM KECTKOCTH MPYKUHEL.

AHanmn3 CHTyalnuii ¢ OTIOpPOH Ha TEXHOJOTHMYECKYI0 KapTy IOJ PYKOBOACTBOM MENarora, B KOTOPBIX
HaOJroatoTes ynpyrue aegopMmariin, 1 uX 00bICHEHUE ¢ NCIOL30BaHNEM 3akoHa ['yka.
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JBHOKEHUH.
JlaGopaTopHbie paGoThI M ONBITHI.
1. UccnenoBanue 3aBUCUMOCTU CHUJIbI TPEHUS

CKOJNBXEHHS OT CHJIBl  HOPMAIBHOTO
JaBJICHYIS.
2. Onpenenenne  KodhHUIUEHTa  TPEHUS
CKOJIBXKEHHSI.

3. Onpenenenue KECTKOCTU MPYKUHBIL.

Pemenne TUNOBBIX pacu€THBIX 3a7ay B 1—2 neiicTBUs ¢ OMOpOH Ha alropuT™, MpeaBapUTEIbHO
pa3o0paHHBIN COBMECTHO C TIEIarOTOM C MCIIOJIb30BaHUEM 3aKkoHa ['yka.

HccnenoBanue npu noMoIly nefarora 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO
napieHusi. CoBMecTHOE 00Cy K/IeHHE Pe3yIIbTaTOB UCCIIEJOBAHMS.

OmnpeneneHne Noa KOHTPOJIEM II€Aarora ¢ Oropoi Ha KOHCHEKT KO QUIEHTa TPEHHUS CKOJIbKEHUSI.
W3MepeHue ¢ NOMOIIBIO ejarora CUiIbl TPEHUs IOKOSI.

Pemenne THMOBBIX pacu€THRIX 3amad B 1—2 mecTBUSA € OMOpPOW Ha alNTOPUTM, MPEeIBApUTEIHHO
pa3o0paHHBI COBMECTHO C TIEIarOTOM C MICIIOIB30BaHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHSL.
AHanu3 Mo cxeMme IOCIE PACCYKIEHUs NeAarora O ABM)KEHUHU TENl TOJIBKO IOJA EHCTBUEM CHIIBI
TSKECTH — CBOOOZHOTO NaJIeHusl.
OO0BsiCHEHHE IO/ PYKOBOICTBOM IIeJjarora He3aBUCHMOCTH YCKOPEHUS CBOOOIHOTO MAJCHUS OT MacCh
TeNna.

O11eHKa COBMECTHO C [1€1ar0rOM BETMYIMHBI CUJIBI TATOTEHUS, AEHCTBYIOIIEH MEX Ty IBYMS TeJIaMu (1
Pa3HbIX Macc).

Amnamus ¢ OHOpOﬁ Ha L[I/IL[aKTI/I‘IeCKI/Iﬁ Marepual ABUKCHUSA He6eCHI)IX TCII 11O ﬂCﬁCTBI/ICM CHJIBI
TATOTCHUSA (C HCIIOJIB30BAHUCM AOIIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I).

Pemienne TUNOBBIX pacu€THBIX 3a7a4 B |—2 AecTBUS C OMOPON Ha ajIrOpuUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C IIEIar0roM C UCIIOJIb30BaHHEM 3aKOHA BCEMHPHOTO TSATOTEHHS U (OPMYJIBI
JUIsL pacuéra CUIIbI TSXKECTH.

HabnroneHnune u 00CyXIeHHE C TOMOIIBIO TIeIarora OMBITOB IT0 N3MEHEHUIO Beca Tella IMPH YCKOPSHHOM
JBUOKEHUMU.

AHann3 ¢ TOMOIIBIO Me1arora yCIOBHil BOSHUKHOBEHHSI HEBECOMOCTH H TIEPETPY3KH.

Pewienne TMMOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBHUS C ONMOPOM Ha aJIrOPUTM, NpEABAPUTEIBHO
pa3o0paHHBIil COBMECTHO C Ie/Iar0OroM Ha ONpeJielieHHE Beca Tella B Pa3JIMYHbIX YCIOBHUSIX.

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy M0l PyKOBOACTBOM II€1arora Cuil, IeHCTBYIOIINX Ha
TeJO, NOKOosLIEeCs Ha OIope.

OmnpenesneHue ¢ MOMOIIIBIO TIejarora EeHTpa TSHKECTH Pa3IMYHBIX Tell.
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3aKkoHBI
COXpaHeHust
(10 v)

Umnynsc Tena. HMsmenenue  umnyiasca.
Hmnynve cunvl. 3aKOH COXPaHEHUS] HUMITYJIbCA.
PeaktuBHOe aBmwxkenne (MC).

Mexanuueckas pabora 1 MouiHOCTh. PaboTa
CUJI TSDKeCTH, ynpyeocmu, mpenus. Cea3p
oHepeuu u pabomol. lloTeHIMAIbHAS SHEPTUS
TeNna, TOAHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas sHepeusi coxcamou NPYI*CUHBL.
Kunernueckas 3HEprusl. Teopema o
KUHemu4eckoli 9Hepeuu. 3aKOH COXpPaHEHHS
MEXaHNYECKON SHEPTUH.

Hemoncmpayuu
1. Ilepenauya ummysibca MpU B3aUMOAECHCTBUU

TeIL.

2. IlpeobpazoBaHus
B3aUMOJECICTBUU TEIN.

3. CoxpaHeHHE HMIyJbca INPH HEYNPYroM
B3aUMOJICHICTBHH.

4. CoxpaHeHHe HUMIyJbca TpH abCONIOTHO

YOPYTroM B3auMOJICHCTBUH.

HaOmonenue peak THBHOTO JIBHKECHHS.

6. CoxpaHeHHE MEXaHWYECKOW SHEPrHd HpH
CBOOO/IHOM TTaICHUH.

7. CoxpaHeHHE MEXAHWYECKOW HEPTUU IMpH
JIBHDKCHUH Tella MO/ JISUCTBUEM MIPYIKUHBIL.
Jlabopamopusie pabomol u onvimel.

1. Omnpenenenue pabOTHl CHIBI TPEHUS TIPH
paBHOMEPHOM  JBIDKEHMHM  Tela IO
TOPH30HTAITFHON TTOBEPXHOCTH.

2. Ompenenenne pabOTHI CHIBI YIPYTOCTH MPH
nmogpéMe  Ipy3a € HCIIOJIB30BaHHEM
HETIOABIKHOTO ¥ ITOJIBUKHOTO OJIOKOB.

3. H3ydeHue 3aKOHA COXPAHEHUS YHEPTHH.

SHEPTUH Ipu

b

Habmonenue u o0cyx/ieHre ¢ IOMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOLIMX Mepeaady UMITyJIbca
IIPU B3aUMOACHCTBUH TEJ, 3aKOH COXPAHEHHs HMITYJlbca NPHU aOCOMIOTHO YIPYroM M HEYIPYroM
B3aMMOJEHCTBHH TEIl.

HaOmonenue neMOHCTpalyy 1eAarora CUTyanuidi B OKpYIKaIOIIeH jKU3HH C MCIIOJIb30BaHUEM 3aKOHA
COXpaHEeHHsI UIMITYJIbCa.

PacrniozHaBaHue ¢ oOmopoll Ha TEXHOJOTMYECKYIO KapTy MOJ PYKOBOACTBOM IIeJlarora SBICHHS
PEaKTHBHOTO OBIKEHUS B pupoje u Texauke (MC — Omonorus).

[IpumMeHeHre COBMECTHO € IIEAaroroM 3aKOHA COXPAaHEHHWS HMIIylbca AT pacuéra pe3ysbTaToB
B3aUMOJACHCTBUSL Tenl (Ha NpPUMEpax HEYNpPYroro B3aWMOJCHCTBHS, YIPYroro LEHTPaNIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HETIO-BHKHO).

Pemenre THIOBBIX pacu€THBIX 337a4 B 2—3 JICHCTBHS C ONOPOW HAa AJITOPUTM, HPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIAaroroM ¢ MCIIOIb30BaHNEM 3aKOHA COXPAaHECHHUS NMITYJIbCA.
OmnpeneneHue ¢ OMOPO Ha JAWAAKTHYECKUN MaTepHan padoThl CHIIBI YIIPYTOCTH NPH MOABEME Ipy3a
C UCIIOJIB30BAHUECM HCIIOABHXKHOI'O U ITIOABHUXKHOT'O 6J'IOKOB.

W3mepenne COBMECTHO C IeIaroroM MOIIHOCTH.

W3mepenne ¢ OMOLIBIO Me1arora NOTeHIHAIbHOW SHEPTUH YIIPYTO IeOPMUPOBAHHON TIPYKHUHBI.
H3MepeHI/Ie COBMCCTHO C II€JaroromMm KHHETUYECKOI OHEPIuu T€JIa N0 AJIMHC TOPMO3HOT'O IIYTH.
Ha6J'IIO,HeHI/Ie 3a OKCIICPUMCHTAJIbHBIM CPaBHCHUEM HW3MCHCHHA l'[OTeHIlHaJ'H;HOfI 1 KUHETHYECKOH
SHEPrUi Tea IpH JBIKSHUH M0 HAKJIOHHOM INTOCKOCTH.

Habmonenue 3a SKCHeprMMEHTAIFHON MPOBEPKOH 3aKOHA COXPAHEHMS MEXaHWYECKOW SHEepIruu Npu
CBOOO/IHOM Ta/ICHUH.

[Ipumenenne Ha Ha4aIbHOM YPOBHE, C OMOPOW Ha JWIAKTUYECKHH MaTepHall 3aKOHAa COXpaHEHHs
MEXaHWYeCKOW SHEPTUH Ul pacyéra MOTCHINATHLHON U KHHETHYECKON SHEPTHil Tema.

Pemenne THHOBBIX pacdy€THBIX 3a7a4 B 1—2 HeHCTBUS C ONMOpPOH Ha alrOPUTM, MPEIBAPHTEIHLHO
Ppa3o0paHHBIN COBMECTHO C IIEJarOrOM € MCIIOJIb30BAaHUEM 3aKOHA COXPAHEHNSI MEXaHUUECKON SHEPTHH.
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Pa3gen 9. MexaHuueckne Konedanus u BoJaHbI (15 u)

Mexannueckue
KoJiedanusi (7 1)

KomnebarenpHoe JIBIDKEHHE. OcCHOBHEBIE
XapaKTEPUCTHKH KOJICOAHUMN: TIEPHO, YacTOTa,
aMIuTyna. Mamemamuuecku U NPYICUHHBLLU

masmuuku.  Ilpespawjenue  snepeuu  npu
KoIeOAMeENbHOM OBUICEHUL.
3aryxaromue KoneOaHus. BbIHYXICHHBIE
kojiebanus. Pe3onanc.
JMemoncmpayun’
1. Habmronenne koneOaHmii  Tem  TI0Q
NEHCTBUEM  CHIIBI  TSKECTH W CHIIBI
YIPYrOCTH.

2. Habmonenue kosiebaHuil Tpy3a Ha HUTHU U
Ha IIpYy>KUHE.

3. HaGmoneHnue BBIHYXICHHBIX KOJeOaHUN U
pe3oHaHca.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenene  49acTOTBI H  TepHOAA
KOJICOaHUH MaTeMaTHIeCKOTO MasTHHUKA.

2. OmpeneneHre  4YacTOTBI W IEpHOJA
KOJIe0aHUH TPYXKWHHOTO MAasTHHUKA (WK
3JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanne  3aBUCHMMOCTH — HepHOzA
KOJIeOaHUH TOABEIICHHOTO K HUTH TPy3a OT
JJIWHBI HUTH.

4. UccnenoBaHue  3aBHCHUMOCTH  EpUOAA
KoNe0aHWi TNPYXKUHHOTO MAasTHHKAa OT

MAacChl rpys3a (wm 3JIEKTPOHHAs
JIEMOHCTpALHs).
5. IlpoBepka HE3aBHCHUMOCTH nepuoaa

KoJieOaHui rpy3a, NOABCHICHHOI'O K HUTH,
OT MAcCCHI I'py3a.
6. OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDH

nepuoja KoseOaHui MPY>XKUHHOTO
MasTHUKa OT MAaccChl Ipy3a U XKECTKOCTH
MPY>KUHBI.

7. U3mepenne YCKOpEHUS CBOOOTHOTO
TTaICHAS (mm AIIEKTPOHHAS
JIEMOHCTpALIHs).

Habmonenue xonebanuit moa AeiiCTBHEM CHII TSHKECTH W YIPYTOCTH U OOHAPYKEHUE MPH ITOMOIIN
re1arora noJOOHBIX KOJICOaHUH B OKPYKAOIIEM MUPE.

AHaIn3 COBMECTHO C TIeJaroroM KoJjicOaHuii rpy3a Ha HUTH U Ha npyxuHe. OnpeIeTICHHE 10 aITOPUTMY
Y4acTOThI KOJICOAHUI MaTEMaTHYCCKOTO U MPYKUHHOTO MasiTHUKOB.

Habnronenue u 00bsICHEHUE C TOMOIIBIO ITEAarora siBJICHUS Pe30HAaHCa.

HccrnenoBanre ¢ omopoid Ha ajaropuTM, NPEABAPUTEIBHO Pa300paHHBIA COBMECTHO C IEIarorom,
3aBHCHUMOCTH IIEPHO/Ia KOJICOAHUIT MOIBEIICHHOTO K HUTHU IPy3a OT JJIMHBI HUTH.

IIpoBepka ¢ omopoii Ha TEXHOJIOTMIESCKYIO KapTy O] PYKOBOJICTBOM IIeIarora He3aBUCHMOCTH IIEPHO/Ia
KoJiebaHul Tpy3a, MOABEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habnronenue u 00CyxIeHUE TI0J] PYKOBOACTBOM II€Iarora OMbITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
nepuoia KojaeOaHuil NpyKHHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHHBIL.

[MpuMeHeHHe ¢ TOMOIIIBIO TIearora MaTeMaTHYECKOro U MPYKUHHOTO MAasiTHUKOB B Ka4eCTBE MO/Ieel
JUTSL OTIMCAHUS KOJIEOAHUIA B OKPYKAIOIEM MHpE.

Peuierre THMOBBIX Pacu€THBIX 3a7a4 B 1—2 JAEHCTBHS C ONOPOH HA AITOPUTM, HPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEJAroroM, CBSI3aHHBIX C BBIYMCICHUEM MM OLIEHKON YacTOTHI (MIEpUOAa)
KoJIeOaHMi
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Mexanuyeckne
BOJIHBI. 3BYK
8

Mexanuueckue BOJIHBL. CaoiicTBa
MEXaHWYIECKMX  BOJIH. Ipooonvhvle u
nonepeuvle 60AHbL. [IUHA 8ONHbL U CKOPOCTb €€
pacnpocmpanenus. Mexanuueckue 60IHbL 6
meépdom mere, ceticmuyeckue gonnvl (MC).

3Byk. [pomkocmb 36yKa u 6blcOMA MOHA.
Ompadicenue 36yxa. Unghpazeyx u yiempaszgyx.

Jemoncmpauun’

1. PacnpoctpaneHue
TIOTIEPEYHBIX BOJIH.

2. Habmronenre 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.

3. AKyCTHYECKHH PEe30HaHC.

TIPOAOJIBHBIX u

OOHapy)XKeHHE W aHAJIN3 C TOMOIIBIO TIeIarora BOJTHOBHIX SIBIICHHH B OKPY’KAIOIIEM MHpE.
HabmroneHne COBMECTHO € IEAAaroroM paclpoCTpaHEHUs MPOTOIBHBIX W MOIEPEYHBIX BOJH (Ha
MOJICNIN) U OOHAPYKEHHE aHAJIOTMYHBIX BUIOB BOJIH B MPHUPOJIC (3BYK, BOJSTHBIC BOJIHEI).

Brruncnenue B 1—2 neficTBHS ¢ OMOPOM HA AITOPUTM, MIPEIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C
MEIarOroM JITMHBI BOJIHBI U CKOPOCTH PACIPOCTPAHECHUS 3BYKOBBIX BOJIH.

HabmromeHne 3a IKCHEPUMEHTANBHBIM OINPEACICHUCM TPAHUI] YACTOTBHI CIBIIIMMBIX 3BYKOBBIX
KOJIe0aHHiA.

HabnroeHne 3aBHCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI (B TOM YHCJIE C UCTIOIE30BAHHEM MY3BIKATBHBIX
HHCTPYMEHTOB).

HabGmonenue u 00bsICHEHHE € TOMOUIBIO [IE/Iarora sIBJICHNs aKyCTHYECKOT0 pe30-HaHca.

UreHne COBMECTHO C TI€J]ar0roM OPUIMHAIIBHOTO TEKCTa, MOCBSLIEHHOTO HCIOJIB30BaHUIO 3ByKa (MK
yIbTPa3ByKa) B TEXHUKE (IXOJIOKALMSI, YIBTPA3BYK B MEJULIUHE U JIP. ); BHITTOJIHEHUE 3aIlaHUH 110 TEKCTY
(CMBICIIOBOE YTEHUE)

Pa3nen 10. DaexTpo

MAaTrHUTHOE 110JIe H JIeKTPOMATrHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUT
HOe ToJie

M 3JIEKTPOMAarHH
THBIE BOJIHBI
(8)

DNEeKTPOMarHUTHOE ToJie.
DNeKTpOMarHUTHbIE BOJIHBI. Ceoticmea
INEKMPOMASHUMHBIX 6OJIH. Ulxana
INeKMpoMacHUMHbIX ~ 60aH.  HMcnonvsosanue

9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU CA3U.
DNeKTpOMarHuTHas mpupoaa CBETa.
CkopocTb cBeTa. BoyiHOBBIE CBOMCTBa CBETA.
JMemoncmpayun’
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomsl u onvimol.
1.V3ydeHne  CBOWMCTB  3JIEKTPOMATHUTHBIX
BOJTH C TOMOIIBI0 MOOMIIBHOTO Tesie()OHa.

IMocTpoeHre MPOCTBIX PACCYKIACHUH HAa OCHOBE IMOATOTOBJICHHBIX BBIPAXKCHUH, 00OCHOBBIBAIOIINX
B3aMMOCBSI3b 3JIEKTPUYECKOTO0 U MATHUTHOTO MOJIEH.

HaGmronenne 3a sKCriepruMeHTalbHBIM U3YUY€HUEM CBOMCTB DJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIE C
ITOMOIIIEI0 MOOMIFHOTO TeTedoHa).

AHanu3 ¢ NOMOILBIO NIEAArora peHTT€HOBCKUX CHUMKOB YE€JI0BEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C MEJaroroM TEKCTOB, ONMUCHIBAIOLINX MPOSBICHUS SJIEKTPOMArHUTHOrO U3ITy4EHUs
B MIPUPOJIE: KUBBIC OPTaHU3MBI, U3TYICHUS HEOCCHBIX TeN (CMBICIIOBOE UYTCHHUE).

Pacno3znaBanue v aHanu3 pa3iaMyHbBIX NPUMEHEHUH 3JIE€KTPOMAarHUTHBIX BOJH B TEXHHUKE C OMOPON Ha
TEXHOJOTMUYECKYIO KapTy MO PYKOBOACTBOM I€AArora.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHUS C OMOPOW Ha aJrOpUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C MEAAroroM ¢ MCIOIb30BaHUEM (POPMYII IS CKOPOCTH 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBble siBjaenus (15 u)

3aKkoHBI
pacnpocTpaHeHu
11 cBeTa (6 4)

JlyueBasg mopenp cBera. VcTOuHUKH cBeTa.
IIpsivonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynor. OTpakeHUE CBETA.
ITnockoe sepkano. 3akon ompadicenus ceema.
[Ipenomnenue cBera. 3aKOH MPETOMICHUS
cseta. [lonnoe enympennee ompaoicenue ceema.
Hcnonvzoeanue nonnozo 6HympeHnHezo
OmMpadicenusi 6 ONMUUECKUX C6emMOBOOAX.

JMemoncmpayun’

1. IlpssMonMHENHOE pacnpoCTpaHEHHE CBETA.

2. OTpaxeHHe CBeTa.

3. [NonyueHne H300paKEHUI B ILUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. IIpenomnenue cBera.

5. OnTH4ecKuii CBETOBO/IL.

Jabopamopnvie padomul u onvimot.

1. UccnenoBanue 3aBHCHMOCTH yria
OTP@XEHUsI CBETOBOIO Jyda OT YyIja
maJaCHUs.

2. U3ydeHne XapakTepHCTUK H300paKCHUS
IpeaMeTa B ITIOCKOM 3epKalie.

3. UccnenoBanme 3aBUCHMOCTH yria
MPEJOMJICHUST CBETOBOTO JIyda OT yIJa
a/ICHUS Ha TPAHUIIE «BO3IYX—CTEKIION.

HaOmionenne OMBITOB, JEMOHCTPUPYIOMINMX SBICHHE IPSIMOJIMHEIHOTO pPAaCHpPOCTPaHEHHS CBETa
(BO3HHKHOBEHHUE TCHH U MOIYTCHH), H NX HHTEPIPETAIHSA C UCIIOIb30BaHUEM MOHSITHS CBETOBOTO JIyda.
OOBsicHEHHE W MOJETIMPOBAHKE TIOCIE PACCYXKJICHUS C MEAAroroM Mo CXEME COJHEYHOTO M JIyHHOTO
3aTMEHHUIL.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTHIECKYIO KapTy 0] pyKOBOACTBOM II€arora 3aBUCUMOCTH yIia
OTpaXEHHs CBETOBOTO JIy4a OT yIJia Ma/IcHHs.

W3yyeHne c NOMOIIBIO Ieiarora CBOMCTB H300pa)KeHUsI B INIOCKOM 3epKalle.

HabOmtonenue 1 00bsicHEHHE COBMECTHO C IEJIaroroM OITBITOB I10 ITOJTYYSHUI0 H300paKeHN B BOTHYTOM
1 BBIITYKJIOM 3epkanax. Habmonenue u o0bsiCHEHNE TIOCIIe PACCYKACHHS C IIEIaroroM Mo CXeMe OIBITOB
0 OpEJIOMJICHHUIO CBCTA HA I'PAaHUILIC PA3JIMYHBIX CPCZ, B TOM YHCJIC ONBITOB C IMOJHLBIM BHYTPCHHUM
OTPaXKEHUEM.

HccnenoBanue 1oa pPYKOBOACTBOM IIeJarora 3aBUCHMOCTH YIVIa THPENOMJICHHUs OT Yrja MajeHHs
CBETOBOTO JIyya Ha IPAaHHLE «BO3TYX—CTEKJIIO.

PacrniozHaBaHue ¢ MOMOLIBIO TIEAArora sIBJICHUH OTPaKCHUSI W MPEJIOMJICHUSI CBETa B IOBCEIHEBHOM
KHU3HU. AHAIHU3 U O0BSICHEHNE COBMECTHO C IIEIarOroOM SIBICHNS ONTHYECKOTO MUPaXa.

Pemenne THIOBBIX pacy€THBIX 3a7a4 B 1—2 NEHCTBHS C ONOPOW HA AJITOPUTM, HPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C EIaroroM ¢ MCIIOIb30BaHNEM 3aKOHOB OTPaYKEHUS U IIPEJIOMIICHHS CBETA.

JIun3bl
U ONTHYEeCKHE
npudopsl (6 1)

Jlunza. Xon nyuedr B smH3e. Onmuueckas

cucmema  omoannapama, MUKPOCKORA U
meneckona (MC). [Inaz kax onmuyeckas
cucmema. bruzopyxocmo u danbHo3oprkocme.
Jemoncmpauun’

1. Xox mydeit B cobuparormeit JTiH3e.

2. Xoj nydeit B paccenBaroLIeH T1H3eE.

3. [lonyyenne u300paKEHUH € MOMOMIBIO
JIVH3.

4. TpuHIwmI IIEUCTBUS
MUKPOCKOIIA U TEJIECKOA.

5. Mopens rnasa.

(oroarmapara,

[Toy4enne o1 KOHTPOJIEM TieIarora H300paKeHUH ¢ TOMOMIBIO COOMPAIOIIEH U pacCcenBarOIIEH JINH3.
Omnpenenenue ¢ OMopoit Ha aJITOPUTM Pa3pabOTaHHOTO COBMECTHO C Ie1aroroM (poKyCcHOTO PacCTOSHUS
1 ONTHUYECKOHN CHIIBI COOMpAIOIIEH JTMH3BI.

AHanM3 COBMECTHO C [1€/1aroroM yCTpOWCTBA M MPUHIIMIIA ISHCTBHSI HEKOTOPBIX ONTHYECKUX TPUOOPOB:
¢oroanmnapara, MUKpockona, Teieckona (MC — Ouonorusi, acTpoHOMHS).

AHanu3 ¢ Onopoii Ha TEXHOJIOTUYECKYIO KapTy 10/ PYKOBOJICTBOM IieJlarora siBJIeHUH OJIM30pYKOCTH U
JaJIbHO30PKOCTH, MPUHIKIA AeicTBUs 04koB (MC — OGuonorus).
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Jabopamopnwvie padomul u onvimot.

1. ITonyyenne W300pakeHUH C [OMOIIBIO
coOuparoIIei JINH3bL.

2. Onpenencare (OKYCHOTO PpACCTOSHHUA U
ONITUYECKOH CHIIBI COOMpAOIIei INH3BI (MIH
3JIEKTPOHHAS AEMOHCTPALINS).

Pa3noxenune
0eJjioro cBera
B cniekTp (3 1)

Pasznoocenue bOenoco ceema 8 cnexmp.
Onvimor Hviomona. Cnooicenue cnekmpanbHuix
yeemos. [ucnepcus ceema.
Hemoncmpayuu?®
1. PaznoxeHue 6emoro cBera B CIIEKTP.
2. Ilony4yenue Oenoro cBera HpPU CIOKCHUH
CBeTa Pa3HbIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. OmBITEI TIO PA3NIOKEHHUIO OENoro CBETa B
CIIEKTD.

2. ONBITH MO BOCTIPUATHUIO IIBETA MPEIMETOB
Opu  HMX HaOJIOJNEHWH 4Yepe3 IIBETOBBIC

(UITBTPHL

HaOmoneHne coOBMECTHO € MEIaroroM I0 pa3ioKeHUIO OEJI0r0 CBETa B CIIEKTD.

HabGmonenue n o0bsicHeHre Ha 6a30BOM ypOBHE IO/l PYKOBOJICTBOM IEJarora OIbITOB 110 MOJY4YEHHIO
0eJioro cBeTa MY CIIOKEHUHU CBETa PA3HBIX LBETOB.

IIpoBenenue u 00bSICHEHHE O] PyKOBOJCTBOM II€JIarora OIBITOB MO BOCTIPHSTHUIO I[BETA IPEAMETOB
IIpY MX HaOJIOJICHUH Yepe3 [[BETOBbIC (DMILTPHI (LIBETHBIE OUKH).

Pa3znen 12. KBanTtoBble siBiaenus (17 1)

HUcnyckanue

U NOTJIOIeHne
cBeTa aTOMOM
44)

Onvimel Pezepghopoa v 1maHeTapHast MOJEIb
aroma. Mopnens aroma bopa. Hcnyckanue u
noznowjenue  ceema  amomom.  Keanmul.
Jlunevuamoie cnexmpboi.

OO6cyxaeHne ¢ IOMOIIBIO IIeJjarora neim onsIToB Peszepdopa 1o uccine0BaHnIo aTOMOB, BBABIDKEHHE
TUIIOTE3 O BO3MOJKHBIX PE3Y/bTAaTax ONBITOB B 3aBUCUMOCTH OT IIPEAINOJIAra€MOr0 CTPOEHUS aTOMOB,
(bopMyIHpOBaHHUE BHIBOJOB U3 PE3YJIbTATOB OIBITOB.

OOcyx/eHne ¢ ONOpPOH Ha TEXHOJOTMYECKYH0 KapTy I0J] PYKOBOJCTBOM IIeJarora MpOTHBOPEYHii
IUTaHEeTapHON MOJIENTH aTOMa U OCHOBAHUH st TUIIOTE3B! bopa 0 crarmoHapHBIX OpOUTaX 3JIEKTPOHOB.
Habmnrogenne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYATBIX CHEKTPOB HM3ITYUYCHHS Pa3IHIHBIX
BemiecTB. OOBSICHEHNE C ONOPOH Ha JUIAKTHUECKUI MaTepHall JINHEHYAaThIX CIIEKTPOB U3ITYUICHUS.

CtpoeHue
aTOMHOTO sIpa
(64)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
uznyyenus.  CTpoeHHMe  aTOMHOTO  sjpa.
Hyxknonnas mooenb amomHozo a0pa. Mzomonsi.
Paouoaxmuenvie npespaujenus. Ilepuoo
noaypacnada amomuwix soep.

Jemoncmpayuu

1. CrieKTpbl U3TYYCHUS U TIOTJIOMICHUS.

2. CnexTpsl pa3IUIHbIX Ta30B.

OO0cyxeHne COBMECTHO C MEIaroroM BO3MOXKHBIX THIIOTE3 O MOJIEIISIX CTPOSHHUS SIIPa.

OmnpejeneHne Mo cCXeMe ¢ MCHOJIb30BaHUEM METOMYECKOT0 MaTepHaia 10/ PyKOBOACTBOM Iejarora
cocTaBa AJCP MO 3aJaHHBIM MACCOBBIM U 3apAA0BBIM YUCIAM U I10 IOJIOKCHHIO B HepﬂO}lH‘IeCKOﬁ
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM I1Earora M3MEHEHHsI COCTaBa spa
1 €T0 TIOJIOXKEHUS B TIEPUOANIECKON CUCTEME TIPH  +pagroakTUBHOCTH (MC — Xumus).
HccregoBanme ¢ MOMOIIBIO TIeJarora TPEKOB _ ~9acTHI] IT0 TOTOBEIM (hoTorpadusM.

HaGmonenue 3a neMoHcTpanyeil paboTbl N3MEpPEeHUs paJHaliOHHOrO ()OHa C MOMOLIBIO I03UMETpa,
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3. CnexTp Bogopoaa.

4. HabmoieHue TpeKkoB B Kamepe BubcoHa.

Jlabopamopnuie pabomul u onvimol.

1. Habniooenue CnaiowHuix U JUHEUYAMbIX
CREKMPO8 U3LYUEHUS.

2. UccrnenoBanue TPEKOB: H3MEPEHUE IHEPTHU

OLIEHKA €r0 MHTEHCUBHOCTH.

AHanaM3 COBMECTHO C II€JaroroM OHOJIOTHYECKHX HM3MEHEHWH, NPOUCXOJIINX II01 AEeHCTBHEM
panuoakTHBHBIX U3nydeHuit (MC — Guosorus).

HaGmonenne neMoHCTpanuu 00 MCIONb30BAaHHWE PAJMOAKTHBHBIX M3idydeHHd B Meaunune (MC —
omoJTorHs).

YaCTHIIBI [0 TOPMO3HOMY MmyTH (1O
¢dororpadusm) (nmu JJEeKTpOHHAS
JIEMOHCTpAIIHs).
SnepHble SlnepHbple peakuuu. 3aKOHBI COXpaHEHUs | PelleHue THUMOBBIX pacy€THBIX 3adady B 1—2 JOEHCTBUS ¢ OMOPOM HA alrOPUTM, NPEIBAPUTEIBHO

peakuun (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix a0ep. Ceéa3b maccvl U IHEPISUU.
Peaxyuu cunmesa u denenus adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

SnepHast SHEpreTHKA. Heiicmaus
DPAOUOAKMUBHBIX — UBIYYEHUU  HA  Jicusble
opeanuzmuvl (MC).

Hemoncmpayuu

1. PaboTta CYETUYMKA HMOHU3HUPYIOLINX
M3ITy4YEHUH.

2. Peructpammsa  W3My4eHHS — IPUPOJHBIX

MHUHEPAJIOB U IPOTYKTOB.

Jabopamopnvie padomul u onvimbot.

1. U3mepenne panuoakTuBHOrO (oHa (WIH
AJIEKTPOHHASA AEMOHCTPALIUSA).

pa3o0paHHBIIf COBMECTHO C II€IarOTOM C MCIOJIb30BAHAEM 3aKOHOB COXPAHEHHUS MACCOBBIX H 3apSIIOBBIX
YKce] Ha ONpEACICHHUE PEe3yJIbTaTOB SIICPHBIX PEAKIIMi; aHAN3 BO3MOXKHOCTH WM HEBO3MOXHOCTHU
SIAGPHOM peaklUH.

O11eHKa C TIOMOIIBIO MEIarora 3HSPTUH CBSI3U sCP C UCIOIb30BaHHEM (HOPMYJIIbI DUHINTCHHA.
OOcyxIeHne COBMECTHO C IEAaroroM IEpCIEeKTUB HCIIOIb30BAaHMS YIPABISIEMOrO TEPMOSIEPHOTO
CHHTE3a.

OOcyxeHrEe COBMECTHO C MEaroroM MPeUMYIIECTB M 3KOJIOTHYSCKHUX MPOOJIEM, CBSI3aHHBIX C SICPHON
suepretukoit (MC — skonorus).

pUTEIbHO-0000Iaonmii Moxyas (9 1)

CucremaTu3aiys
u 00001menne
PEMETHOTO
COJICPIKaHHS

1 OIbITa
JIESITETbHOCTH,
nproOpe-TEHHOTO
TPY U3yYCHUU
BCEro Kypca
(uznkn

HoBTO
O6o0meHne  copepKaHus  KaKIOro W3
OCHOBHBIX pa3zenos Kypca ¢buzuku:

MEXaHUUYECKHUE, TEIIOBBIE, 3JIEKTPOMArHUTHEIE,
KBaHTOBBIE SIBJICHHS.

HayunbIil METO IO3HAHUS U €0 peanu3anus B
(pU3MUECKHX HCCIIEOBAHUSX.

CBs13p (DM3MKHM U COBPEMEHHBIX TEXHOJIOTHH B
obyactn mepenayn MHGOPMAIMH, SHEPIreTHKE,
TpaHCIopTe

BrImoHeHne ¢ TOMOMIBIO Mie1arora y4eOHBIX 3aJaHni, TPEOYIOITNX IEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTepU3yIOINX ECTECTBEHHOHAYYHYI0 TPAMOTHOCTH: IPHMEHEHHS NOJIYYCHHBIX 3HAHWN IS
Hay4HOTO OOBSICHEHHS (DM3UUECKHUX SBICHUI B OKpYXaolled NPHUPOJE W NMOBCETHEBHOW JKM3HU, a
TaKKe BBUIBICHHS (U3MYECKUX OCHOB psifa COBPEMEHHBIX TEXHOJIOTMH; MPHUMEHEHUS OCBOEHHBIX
9KCTIEPUMEHTAIILHBIX YMEHUH JUIs MCCIIeNOBaHMs (DM3MUYECKUX SBICHUH, B TOM YHCIE Ul IPOBEPKU
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenne TUMOBBIX pacdyETHBIX 3afad B 1—2 JEWCTBUS C ONOPOM Ha aJTOPUTM, HpPEIBAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIE€AaroroM, B TOM YHCJIE MPEIOJaraoliiX HCIoIb30BaHue (PU3NUecKoit
MOJIEII M OCHOBAHHBIX Ha COJICPXKAHUM PAa3IMYHBIX Pa3/ielioB Kypca (hH3HUKH.
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[Ipu pa3paborke paboueil mnporpaMmbl B TEMATUYECKOM IJITAHUPOBAHUM JOJKHBI OBITH YYTEHBl BO3MOKHOCTH
MCIIOJIb30BAHUS AJIEKTPOHHBIX (LM(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SIBISIOMIUXCS Y4EOHO-METOJUYECKUMU MaTepuaiaMu
(MyIbTUMEIUHHBIC TPOTPAMMBbI, SJICKTPOHHBIE YIEOHUKH U 33JaYHUKH, JIEKTPOHHbIE OMOTNOTEKH, BUPTyalIbHbIE J1a00paTOpuH,
UTPOBBIC MPOTPaAMMBbI, KOJUIEKIIMH U(POBBIX 00pa30BaTEebHBIX PECYPCOB), peanu3ylomux auaakrudeckue BosmMoxuoctu UKT,
coJiepskaHne KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU.
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