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denepanpHas pabodas mporpamMma Mo YydeOHOMY mpenMery «Dusnka
(6a30BBIN ypoBeHB) (TpeameTHas o007acTh «EcTecTBEHHO-HAyYHBIC MPEIMETHI)
(masee  COOTBETCTBEHHO — TporpaMma Mo (¢us3uke, (QU3MKa) BKIOYAET
MOSICHATEIPHYIO 3alHCKy, COJep)KaHue OOy4YeHUs, IUIaHUPYyeMble pe3yIbTaThl
OCBOEGHHUS TIPOTPAMMBI 1O PU3UKE, TEMATHUECKOE TNIAHUPOBAHHE.

[HOACHUTEJIBHA A 3AIIMCKA

®denepanpHas pabodas mporpamMma 1o GuU3HKE I OO0ydJaloImMXCs C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3710pOBbs (naiee — OB3) Ha ypoBHE OCHOBHOIO
oO1ero obpa3oBaHusi MOATOTOBJIEHA Ha ocHOBe denepanbHOr0 TOCyAapCTBEHHOIO
oOpa3oBaTeNpHOrO  CTaHAapTa OCHOBHOro ooOmiero oOpazoBanus  (IIpuxas
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287) (manee — dPI'OC O0O0),
®denepalibHON aIaNTUPOBAHHON OOpa30BaTENbHON MPOrpaMMbl OCHOBHOI'O OOILEro
oOpa3oBaHMs Uid OOYy4arolUXCs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hoa0ps 2022 1. Ne 1025), denepanbHoi
pabouell mporpaMmbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO y4eOHOMY NpEIMETY
«Duzuka» (06a30BbIM ypoBeHb), KoHIeNuu mnpenojgaBaHus y4eOHOTO MpeaMeTa
«®duzuka» B oOpa3oBaTelbHBIX  opraHu3anusax Poccuiickoit — Depepanuu,
peanu3yroumx OCHOBHbIE o0O0mieoOpa3zoBareibHble MporpaMmbl, DenaepanbHOR
pabouell mTporpaMmbl BOCIUTaHHSA, C YYETOM pACHpPEENeHHBIX [0 Kjaccam
MIPOBEPSIEMBIX TPEOOBAHMI K pe3yibTaTamM ocBoeHus1 denepaibHON alaiTHPOBAHHOM
00pazoBaTeIbHOM MTPOTPaMMbl OCHOBHOT'O 00IIIero oOpa3oBaHus JJIs1 00YUJaOIINXCS C
3a/1€pKKON IICUXHUYECKOTO Pa3BUTHS.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Duszukay  SABISETCS  CUCTEMOOOpPa3yIOIMUM  JUIs
€CTECTBEHHOHAYYHBIX IPEAMETOB, MOCKOJIbKY (PHU3MUECKHE 3aKOHbl MHUPO3JaHus
ABIIIIOTCSL  OCHOBOM  COJEpXKaHUsl KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHUA,
MO3BOJISIOLIUM NOJIy4YaTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpenMeT MakcHUMallbHO HampaBlieH Ha (OpMUPOBAHHME HHTEpeca K
INPUPOJHOMY M COLUMAIbHOMY MHpPY, COBEpPUICHCTBOBAHME I03HABATEIbHOU
nestenbHocTH  oOywaromuxcss ¢ OB3 3a cuer oOBJajeHUS MBICIUTEILHBIMU
omnepauusMH CpaBHEHHUs, OO0OOILEHHUS, pPa3BUTHUE CIOCOOHOCTU apryMEHTHUPOBATH
CBOE MHEHUE, GOPMHUPOBAHUE BOBMOXKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yuenune ¢uzuku cnocoOcTByeT pa3BuTHi0 y oOydarommxces ¢ OB3
IPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (YHKIMOHAIBLHON TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKM AHAIM3UPOBATH WH(GOPMAIIMIO, MPEACTaBICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOydaroluxcsl  3aKII0YaeTcsi B YCBOGHHHM OCHOBBI  (DM3MUYECKUX  3HAHHH,
HEOOXOUMBIX JUIsl IOBCETHEBHOM KM3HU; HABBIKOB 3J0POBOT0 U 0€30MacHOro AJis
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YesoBeKa U OKpYXarollei ero cpeasl 00pasa ®Ku3Hu; (HOPMUPOBAHUH IKOJIOTHIECKON
KYJbTYPBHI.

[Iporpamma oTpaxkaeT cojaepxanHue oO0ydeHus: npeamery «Du3uka» ¢ y4eTom
0cOOBIX OOpa3oBaTenbHBIX NOTpeOHOCTEN oOyvaromuxess ¢ OB3. Osnaaenue
JAHHBIM Y4E€OHBIM MPEIMETOM TMPEACTABISET ONPEACICHHYI0 TPYIHOCTh JUIs
oOyuaroruxcsi ¢ OB3. DTo cBsi3aHO ¢ 0COOEHHOCTSIMU MBICIUTEIBHOM IEATETbHOCTH,
NEePUOJUYECKUMHU  KOJEOAHUSIMM  BHUMAaHHUS, MajbiM  O0OBEMOM  MaMSTH,
HEJOCTATOYHOCTBhIO OOLIEro 3amaca 3HAaHWW, MOHMW)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHA.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
[TI03HABATEJIbHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu oOydarouuxcs, YYeT uX
OCOOCHHOCTEM pa3BUTHS: HCIOJIb30BAaHUE aAJTOPUTMOB, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSA3€H, TOCTEIIEHHOE YCI0KHEHUE N3y4aeMOro MaTepuana.

JlanHass mporpamMma KOHKPETHU3HPYET COJEp)KaHHE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMHU OOpPa30BATEIBLHOTO CTaHAApPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh U3YYEHHUS Pa3/iesioB (U3HKKA C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKA y4eOHOro IIpollecca, BO3PACTHBIX U
IICUXOJIOTHYECKUX OcoOeHHOCTeH oOydaronuxcs ¢ OB3 Ha ypoBHE OCHOBHOIO
oOmero obpa3oBaHusi, ONMpeaesieT MUHUMAIbHBIA HAOOP OMBITOB, JEMOHCTPAIIUA,
MPOBOJIMMBIX ~ YYUTEJIEM B Kiacce, Ja0opaTOpHbIX paldOT, BBINOJHAEMBIX
00yYaIOIINMHUCH.

Meroguueckorn OCHOBOM M3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOTO
o011ero oOpazoBaHuUs SBJISIETCS CHUCTEMHO-/IEATEIbHOCTHBIN MOAXOI,
00eCIeunBaOIIMA JTOCTHKEHUE JTUYHOCTHBIX, METANPEAMETHBIX W TMPEIMETHBIX
00pa3oBaTENbHbIX  PE3YJIHTATOB MOCPEICTBOM OpraHu3aluu aKTUBHOU
MO3HABATENILHON JESITEIIbHOCTH O0YyYaroluXxcsi, 4TO OY€Hb BAXKHO NpPH O0y4YeHUU
netrei ¢ OB3, 11 KOTOPBIX XapaKTEpPHO CHUKEHUE NTO3HABATEIbHON aKTHBHOCTH.

Hesan u 3axa4yu n3y4enns yueOHoro npeamera « Dusuka»

Obwue yenu w3ydyeHHs ydeOHoro mnpeamera «®du3uka» MPEACTaBICHBI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OCHOBHOH 11eJIbI0 OOYYCHHS JeTel ¢ 3aJCPKKON NMCUXUISCKOTO Pa3BUTHS Ha
JAHHOM TIpEeIMETE SIBJISICTCS: IOBBIINICHHE COLMAIBLHON afanTalliy JeTeH uepes
npuMeHeHne (GU3UYECKUX 3HAHUHN Ha MPaKTHKE.

s obygaronuxest ¢ OB3, Tak ke, Kak U JIJI1 HOPMAaTHBHO Pa3BUBAIOIIIXCS

CBEPCTHHUKOB,  OCBaMBAIOLIUX  OCHOBHYIO  00pa30BaTeibHYIO  IMpOrpammy,
JOMUHHUPYIOLIEE 3HaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
. npuoOpeTeHre HHTepeca M crTpemieHus oOywaromuxcs ¢ OB3

HAyYHOMY W3yYCHHUIO TPUPOIBI, PA3BUTHE WX HHTCILICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

. pa3BuTHE 0a30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS H
(dbopMHUpOBaHUE MCCIICTOBATEIHCKOTO OTHOIICHHSI K OKPY>KAIOIITUM SIBJICHUSM;
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. dbopMupOoBaHHME HAYYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS
oOyuatomuxcsi ¢ OB3 ypoBHe, Kak pe3ylbTaTa u3y4eHus: OCHOB CTPOEHUSI MaTepUU U
(dbyHlaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE MPEACTABICHUN O poiu (U3UKU Ui PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHue 3TuX 1efieid 00ecreurnBaeTcsl peleHueM CIeAYIONINX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npUOOpETEeHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHUEM TOYUYEHHBIX 3HAaHUN U C ONOPOM Ha TUIaH/CXeMY;

. OCBOCHHME METONOB PEHICHUS NPOCTEHMIIMX PACUYETHBIX 3a7ad C
MCIONb30BaHNEM (PU3UUYECKUX MOJIETICH C OMOPOi Ha aJITOPUTM;

. pa3BUTHE YMEHHM HAONIONAaTh NPHUPOAHBIE SIBICHUS W BBIIOIHATH

OMbBITHI, J1a0OpaTopHbie PabOTBl U  AKCIEPUMEHTAIbHBIE HCCICIOBAaHUS  C
UCIIOJIb30BAHUEM H3MEPUTEIIbHBIX MPUOOPOB (10T PYKOBOJCTBOM YUHUTEIIA);

. OCBOEHHUE MPUEMOB PabOThI ¢ HHPOopMaIen HU3NUECKOTO COAepKaHus,
BKJIOYass HWHMOpPMAIIMI0O O COBPEMEHHBIX JOCTHXKECHHSIX (U3UKH, aHalu3 U
OllCHUBaHUE UH(HOPMAIINH;

. 3HAaKOMCTBO  cO  cepaMu  NPOPECCUOHAIBHOU  JAEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MUECKON HAyKHU.

Ocob0ennocTH oTOOpa M aganTalUM y4e0HOIr0o MaTepuaJia no gpusnke

OcHoBoit 00yueHus oOydJarommxcs v OB3 Ha  IpeaMeTax
€CTECTBEHHOHAYYHOTO ITUKJIA SIBJSIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHaJu3, CHHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBIOJHEHUS
Pa3BUBAOIINX YIIPAXHEHUH, (OpMUpPOBaHUE TIPUEMOB YMCTBEHHOW paOOTHI: aHATU3
WCXOJIHBIX JIaHHBIX, IUIAHUPOBAHWE MaTepuaja, OCYIIECTBICHUE ITOATAITHOTO M
HUTOTOBOTO CaMOKOHTPOJIS, a TaKKe OCYIIECTBISCTCS JTUKBUAAIMS TIPOOCIOB B
3HAHMAX, 3aKpEIJICHUE N3YUCHHOTO MaTepraia, 0TpaboTKa alrOPUTMOB, TIOBTOPEHUE
npoiiieHHoro. bompioe 3HaueHue MPUAACTCS YMEHUIO paccKa3aTh O BBITOJTHCHHOU
paboTe C TPaBWIBHBIM YIOTPEOJICHUEM COOTBETCTBYIOIICH TEPMUHOJIOTHH H
cOOJI0/ICHNEeM JIOTHYECKUX CBsi3el B H3jaraeMoM matepuane. s oOydarommxcs
OB3 Ha ypoBHE OCHOBHOTO OOIIEro O0Opa30BaHUS TO-TIPEKHEMY SIBIISIOTCS
XapaKTEPHBIMU: HEJOCTATOYHBI YPOBEHb PA3BUTHS OTIEIBHBIX TCUXUYECKUX
MPOIIeCCOB (BOCTPUSATHS, BHUMAHHS, TMAaMATH, MBIIUICHUS), CHUKCHHBIM ypOBEHb
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KWW YPOBEHb BBHITIOJIHCHUS YUYEOHBIX 3aJaHHM,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpelyercs
IIeJICHANPABIICHHOE  WHTEJUICKTyallbHOE  pa3BuTHEe oOydarommxcs ¢ OB3,
OTBEYaIOIIee UX OCOOEHHOCTAM M BO3MOXHOCTSIM. YdYeT ocoOeHHOCTEH
oOyuaromuxcst ¢ OB3  T1pebyer, 4ToObl TpU U3YYEHUHM HOBOTO MaTepHuaa
00s13aTeIPHO  TIPOMCXOJMIIO MHOTOKPATHOE €r0 TOBTOPEHHUE; PAaCIIUPEHHOE
PacCMOTPEHHE TEM M BOIPOCOB, PACKPBIBAIOIIMX CBSI3b (PU3UKU C HKU3HBIO;
aKTyalu3alys MepBUYHOTO )KH3HEHHOTO OIBITa 00YJAFOIITIXCSI.
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YcBoeHre mporpaMMHOrO0 MaTepuana Mo (u3uKe BbI3BIBAET OOJbIINE
3arpyaHeHus y oOywatouuxcs ¢ OB3, mostomy Teopusi uzydaercs Oe3 BBIBOJOB
CIOXHBIX (opmys. 3agauyu, TPeOYIOIIUEe MPUMEHEHHUsS CJIOKHBIX MaTeMaTHYEeCKUX
BBIUKMCIICHUA U (PopMyll, B OCOOCHHOCTM TakKMX TeM, Kak «MexaHuueckoe
NBIKCHUEY», «ApXUMENOBA cHila», «MexaHudyeckass SHEprus», «NEKTPUUECKUE
ABIEHUSD», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIS.

Ocoboe BHMMaHWE TIPU HM3YyUYCHUH Kypca (U3WKW YyIETISETCS MOCTAHOBKE M
OpraHU3alliy SKCIIEPUMEHTA, a TAK)KE MPOBEACHUIO (MMPEUMYIECTBEHHO HA KaXKIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JeMOHCTpamuu). HekoTopble TeMbl 005S3aTeIbHO JOJKHBI BKIIFOYATH
OTIOpHBIE JITA0OpaTOpHBIE PAOOTHI, KOTOPHIC PA3BUBAIOT YMEHHE IOJIH30BATHCS
MpPOCTEHIIUMU NPUOOPaMH, aHATU3UPOBATH TMOJYYEHHbIE JaHHbIE. B CBsI3U C
OCOOEHHOCTSIMU  TIOBEJICHUST W JesaTenbHOcTH — oOywaromuxcsi ¢ OB3
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINN KOHTPOJIb
3a cOoOJII0/IEHUEM TIPaBMJI TEXHUKU O€30MaCHOCTH MPU MPOBEICHUU JTA00PATOPHBIX U
IPAKTUYECKUX padoT.

bonbiioe BHMMaHue ipu u3ydeHuu Gusnuku nojapoctkamu ¢ OB3 obparaercs
Ha OBJIAJICHHUE UMHU MNPAKTUYECKUMU YMEHHUSIMH M HaBblkaMu. [IpemycmatpuBaercs
yYMEHBIIICHUE 00beMa TEOPETUUECKUX CBEJACHUM, BKIIOUEHUE OTACIbHBIX TEM WIH
LEJbIX pa3fenoB B MaTepuanbl Uil  O030pHOr0, O3HAKOMUTENIBHOTO WA
dakynbratuBHOTO M3yuyeHus. [Ipennaraercss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCIICHUN 32 CYET YBEJIMUCHUSI KAUECTBEHHOI'O OMKUCAHUS SABJICHUHN U MPOIIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOMIMX CBs3b (PU3UKK C JKU3HBIO, C TEMHU SIBJICHUSIMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMallbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
TUCUUIUIMHAMU, Kak Treorpadwus, xumwus, Ouosorus, T.K. oOydarommuecs ¢ OB3
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO M TOTO K€ Y4eOHOro marepuaina B
pPa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUVIEHUHA  TIOJYYEHHBIX 3HAHUW W MPAKTAYECKUX yMeHUH. llo3Bomss
paccMaTpuBaTh OJWH U TOT >K€ Y4YEOHBIM MaTepual C Pa3HBIX TOYEK 3PECHHUS,
MEXIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydIIeMy OCMBICIEHHUI0, OoJee
MIPOYHOMY 3aKPEIJICHUIO MOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMECHUI.

IIpumepHble BuABI JesATeJbHOCTH oOy4yawmmxcs ¢ OB3, oOycioBieHHbIe
oco0bIMM  00pa3oBaTeJIbHbIMM  NOTPeOHOCTAMH W oOecneynBalouIue
OCMBICJICHHOE OCBOCHHE COJIePKAHUN 00pa3oBaHus N0 npeamery «Puznka»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAs JEKCHUKA TI0 Kypcy (pu3uku
cootBercTByeT ®OIT OOO.

ConepxaHue BUAOB JeaTelabHOCTH oOyvaromuxcs ¢ OB3 Ha ypokax ¢usmku
OTIpENEeNsIeTCS UX 0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMH. [ToMUMO TTUPOKO
ucrnoiabzyeMbix B @OIT OO0 ob6mux ajis Bcex oOydaromuxcsi BUIOB JI€SITEIIbHOCTH
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CJIeTyeT YCUJINTD BUABI ACSTEIbHOCTH, crieln(UYHbIC sl JAaHHON KaTeropuu JeTeu,
o0ecrneunBaroIIe OCMBICIICHHOE OCBOCHHE COZCpXKaHMs 00pa30BaHUs MO MPEAMETY:
YCUJICHUE TPEIMETHO-TIPAKTUICCKON JEATEIBHOCTH C aKTUBH3AIMEed CEHCOPHBIX
CHCTEM; OCBOCHHE MaTepuayia ¢ ONOpPOH Ha alTOPUTM; IIOIIArOBOCThHY B M3yUECHUHU
MaTepuaia, WCIOJIb30BaHUE JOTIOJHHUTEIBHOW BU3YAJIBHOH OMOPBI  (CXEMBI,
1a0JIOHBI, OTOpHBIC TAaONUIBI); PEUEBOM OTYET O TIPOIECCe H  Pe3ysIbTare
JeSTEIIbHOCTH, BBIMOJIHCHNE CIICIIUATBHBIX 3aJaHUi, 00CCTICUNBAIONINX KOPPEKITUIO
perynsanuu  yaeOHO-TI03HABATEIbHON JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTaTa.

Jna obyuaromuxcsi ¢ OB3 cyiecTBeHHBIM SBISAIOTCS MPHEMBbI PabOTHI C
JIEKCHYECKUM MaTepuanoM 1o mpeamery. [IpoBoautcs crneuuanbHas paboTa O
BBEJICHUIO B aKTUBHBII CIOBapb OOYYaOIIMXCSI COOTBETCTBYIOUICH TEPMHHOJIOTHH.
W3ygaemple TEpMUHBI BBOJATCS Ha TOJMCEHCOPHONM OCHOBE, 00s3aTebHA
BU3YyaJIbHAs MOJEPKKA, AITOPUTMBI paOOTHI C ONpPEAEICHUEM, OTIOPHBIE CXEMBI IS
aKTyaJu3alllyi TEPMUHOJIOTHH.

B cBa3u ¢ ocoObiMM 00pa3oBaTeIbHBIMU MOTPEOHOCTAMU OOYYAIOIIUXCS C
OB3, npu muaHupoBaHUM pabOThl YUYEHHKA Ha YpPOKE CIEIyeT NPUICPKUBATHCS
CJIETYIOIIUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
[0JIb30BAThCS MJIAHOM, COCTAaBJICHHBIM IIPU MOATOTOBKE JIOMAIIHETO 3a/1aHUs; 1aBaTh
Oojpile BpEeMEHHM TOTOBUTBCA K OTBETY Y JOCKM; paspemarb JelaTh
MpeBapUTENbHBIC 3aMCH, TIOIB30BATHCS HATIISAHBIMU TTOCOOUSMH.

2. Ilo BO3MOXXHOCTH 3a/aBaTh OOYYAIOIIMMCS HABOJAIIME W YTOUYHSIOIIUE
BOTIPOCHI, KOTOPBIE TIOMOTYT MM IOCJIEIOBATEIFHO U3JI0KUTh MaTepral.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, s
CBOEBPEMEHHOTO OOHAPYKEHUSI MPOOESIOB B MPOLLIEIIIEM MaTepurare.

4. B npotuiecce U3y4eHUs: HOBOTO MaTepuajla BHUMaHUE YUEHUKOB O0OpalaeTcs
Ha HamOoJIee CIOKHBIE pa3/elibl n3ydaemMoi TeMbl. Heobxoanmo yarie oOpamarbest K
HUM C BONPOCAaMH, BBIACHAIOIIMMU TIOHMMaHuWe Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI MPU 3aTPYAHEHHUSIX B YCBOEHUH HOBOT'O MaTepuasa.

Mecto yueOHOro npeamera «@usnka» B y4eOHOM ILJIaHE

B cootrBercTBUM C DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOT'O 00IIero oOpa3oBaHusl yueOHBIN npeameT «Dusnka» BXOIUT
B MpeAMETHYI0 00macTh «EcTecTBEHHBIE HAYKW» M SIBISETCS 00s3aTEIbHBIM IS
m3ydenusi. Conepkanue ydeOHOro mnpenmera «®Dusnkay, TNPENCTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer PI'OC OO0, dDenepanbHOi
oOpa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO 00Imero ooOpazoBanus, dDenepaabHOM
aJanTHPOBAHHOW 00pa30BaTEIbHONM MpPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
Ui 00yJarommxcsi C 3aJepXKKOi Tcuxudeckoro paszputusa. OOIIee YHCIIO 4Yacos,
PEKOMEHJIOBAaHHBIX ISl M3ydeHus pusuku Ha 0a3oBoM ypoBHE, — 238 yacoB: B 7
Kjacce — 68 yacoB (2 Jaca B HeJien0), B 8 kiiacce — 68 yacoB (2 yaca B HeJEN0), B 9
kiacce — 102 yaca (3 yaca B HefieIni0).






COHEPXAHUE YUYEGEHOI'O [TPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA

du3ukKa — HayKa O Ipupoae. ABieHus npupoabl (MCl). PusnyecKue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbl. M3MmepeHue ¢uznueckux BenuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIE HAYKH H3y4aloT pupony. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUsA: HaOMo0enue, NOCMAHOBKA HAYYHO20 BONpOCd,
8vlOBUIICEHUE  2UNOmMe3, JKCHEepUMEHm NO Nnposepke 2unomes, 00bACHeHUe
Hab00aemoeo aenenus. Onucanue huzudeckux A61eHull ¢ NOMOUbIO MOOeel.

[IpenMet u MeTO bl (PU3UKH.

ﬂeMomcmpauuu3

1. MexaHnueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUSL.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
WapuKa, nyweHHo20 20pU30HmManibHo, mem 6ovuie, yem 0obuie 8blcoOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBeJICHUA 0 CTPOCHUM BelIeCTBA

CrpoeHune BemiecTBa: aTOMbl M MOJIEKYJbL, ux paszmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 6euecmada.

JIBrkenne dactul BemiectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacCTHI[ C
TemriepaTypoil. bpoyHoBckoe nBwxenue, muddysua. Bzaumoodeiicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObLIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy ceoucmeamu 6ewyecms 8 pPAa3HbIX

1 MC — s1eMeHTBI cofepKanns, BKIIOUAOMME MEXIIPEIMETHBIE CBSI3H, KOTOPBIE MOAPOGHEe PACKPHITH B
TEMATUYCCKOM INIAHUPOBAHUU.

2 3)16013 1 JaJie€ KypCuBOM 0003HaYEHEI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSITENILHO ONpe/elisieT 00beM N3y4aeMoro MaTepuana.

® Bee JlemoncTparmu i JlabopaTopHbie paGOTEI, MPEICTABICHHbBIE B COAEP/KAHMH, JIOMYCKAETCs (MOKHO) TIPOBO/IHTH,
HCTIONB3YsT HHPOPMAITMOHHBIE U YJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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aAcpe2amHulX COCMOSHUAX U UX AMOMHO-MOJNEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHuvlx COCMOSIHULL 800bL.

ﬂemoncmpauuu4

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACNUY BeULeCMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHUCTBHSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBukeHHe U B3aUMOAeCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUduUHA
usMeHeHus ckopocmu oOeudxcenus men. Macca kak mepa uHepmuocmu meia.
[InotHocTh BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYl 8 eOUuHuye
0b6véMa sewecmaa.

Cuiia kaK XapakTepuCTHKa B3auMojeucTBusa Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUWE TATOTEHHUS] U CUJa
Tsokectd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tenma. HeBecoMocTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoil. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckoavocenus u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICCTBUIO TEl.

CrnoxeHue cuil, HallpaBJICHHBIX IO OJTHON MPSMOM.

JIaﬁopamopubze pabomuel u onvimout

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B )KUJIKOCTH, MOJIEIM DJICKTPUUECKOTO aBTOMOOHWJS U T.1.) (271eKmpoHHas
demoncmpayusi).

R N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. OrnpeneneHue MIOTHOCTH TBEPOTO Tea.

4 o
371ech 1 Aajiee MPUBOJANUTCS PACIIUPEHHBIHN MepevYeHb Jab0paTOPHBIX PabOT U OTBITOB, U3 KOTOPOTO YUUTENb JIENaeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
IOPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH M ra30B

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o6Owvéma, memnepamypwl. llepedaua oOasnemnus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunbl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT riryounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

AtMmochepa 3emnu u atMocdepHoe AaBieHue. [Ipuuumst cyujecmeosanus
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8UcUMOCmb ammMocghepHo20 0asieHUuss Om 8bICOMbL HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocghepnozo 0asnieHus.

eticmeue srcuoxocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meso. BhITankuBaromas
(apxumenoBa) cuna. 3axkox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya gaBieHUs ) KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BhITATKMBAIOMIEH CHUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B )KMJIKOCTh YaCTH Tea.

2. OnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHCTBYIONIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIEH CHJIBI, JIEUCTBYIOLIECH Ha
TEJIO B )KUAKOCTH, OT MACChl TeNa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

NEUCTBYIOIIEH Ha TEIO B KUIKOCTHU, OT 00bEMa MOTPYKEHHON B JKUJKOCTh YacCTH
TeJIa U OT INIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [lpasuno
pasHogecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea k 040ky. «3o10moe
npasuno» mexanuxu. KIIJI mpocTeix MexaHu3mMoB. IIpocThie MexaHU3MbI B OBITY H
TEXHHKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHAS  DHEPIUSL.
lIpespawenue oonozco euda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomst u onvimoi’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpauusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMpPOHHAA
demoncmpauusi).

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NONIOJCEHUS  MOJIEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvr amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONOHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvscHenue ceolicmes 2azos, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHeMUYeCKolu meopuu.
CmauuBaHue u kanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
mennonepeoaia u cosepuietue pabomui. Buowi menionepeoadu:
Mmenjionpo8oOOHOCMb, KOHBEKYUS, U3TIyYEHUE.

KomunuectBo TemnoTsl. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menJiogoe pasrosecue. YpagneHue meniogo2o o6ananca.

IInasnenue u omseepoesanue KpUCmaiIuieckux eewecms. Yoenonas menioma
naaenenus. Ilapoobpaszoseanue u xonodencayus. Hcenapenue (MC). Kunenwue.
Yoenvnasa mennoma napoobpazosanus. 3agucumocms memnepamypvl KUNEHUs om
ammocgeprozo oasnenus. Brasicnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle osucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

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

Hemoncmpayuu
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Ha6nronenue 6poyHOBCKOTO ABMKCHHUS.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

V3meHeHre naBieHHS ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WA
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Bue! Termonepenayn.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Monenu TeIIOBbIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6. Ilposepxa cunomesvl JUHEUHOU 3A8UCUMOCIU OJUHLL CMONIOUKA
HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TEerIonepeaur U paboThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsiyer BOJBL.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

MenioooMene ¢ HazpemviM MeManIUdecKuM YUIUHOPOM.
10. HccnenoBanue mporiecca UCTIapEeHHUS.
11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenenue yoenvHoti meniomsl N1a61eHUs 1bOd.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsOKCHHBIX TEJl.

Dnektpuyeckoe Tmone. [lpunyun cynepnosuyuu 31eKmpudeckux noiell (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snexkmpuueckux 3apsaoos. DnemeHmapHviil d1eKmpudeckuil 3apso.
Cmpoenue  amoma. TIpOBOOHWUKM W  JUPJCKTPUKUA. 3aKOH  COXpPaHEHUS
AJICKTPUYECKOTO 3apsia.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
Hcrounnkn MOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ©u MOIIHOCTH DJJIEKTPUUECKOrO0 TOKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUYECKOU dHepeuu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIeKTpuueckoe HamnpsbkeHue. CONpOTUBIICHHE
IPOBOJHUKA. YOenbHoe conpomusieHue eewjecmsea. 3akoH OMa NSl ydacTKa IIETH.
[TocnenoBarenbHOE W MapajyIeIbHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amviKanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3HaueHue Oaa JHcuzHu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. llpumenenue 31eKmpomacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Onexmpoodsueamens NOCMOAHHO20 MOKaA. Mcnonvsoganue snexmpoosuzcamenei 8
MEXHUYEeCKUX YCmpoucmeax u Ha mpancnopme.

Onvimor apades. HAsnenue snekmpomaznumuou unoykyuu. Ilpasuno Jlenya.
Anexkmpozenepamop. Cnocobwi noJyYyeHust 9JIeKMPUYECKOU oHep2UlU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3aPsIIOB U B3AUMOJICUCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumoneiicTBre TOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHs TOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexTpoaBUTATENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBIEHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBUCHMOCTb HAMNpaBIEHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

PR BPROOoNOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIOACHUWIO JJICKTPU3AIMH TN WHAYKIMEH U Tpu
COTIPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3Ucmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
Cconpomuenenus npooOHUKA OMm e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPsAXCeHUll Npu Nocied08amenbHOM
COeOUHEHUU 08YX Pe3UCTNOPOB.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpeneneHre MOUTHOCTH DJIEKTPUUECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Ye€pe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHue MarHATHOTO TIOJII TIOCTOSSHHBIX MArHUTOB TpU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyIIK{ ¢ TOKOM M MarHuTa OT CWJIbI TOKA U HaMpPaBJIEHUs TOKa B KaTYIIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoO8Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTeibHONW YCTAaHOBKH.

21. OmnpITel MO WCCJICAOBAHHUIO SBJCHUS JJICKTPOMATrHUTHOW WHIYKIIHH:
UCCJICIOBAaHNE U3MEHEHUH 3HAUCHHUS U HAIIPaBJICHUS MHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHTENIBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE MpPAMOJIMHENHOE
nBUKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIst U MCHOBEHHAS
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe o0sudicenue. CBOOOAHOE
naneHue. Onvimol 1 anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepBbiii 3ak0oH HbtoroHa. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenus. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOUKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocbio épaujeruss. MoMeHT cuitbl. Llenmp msscecmu.

Nmnynsc Ttena. Uzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
uMItyiasca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MOBEPXHOCTHIO 3eMIIH. [lomenyuanvras snepeus cocamou npyscunst. Kunetnyeckas
sHeprusi. Teopema o Kumemuueckou sHepeuu. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIHUN.

Jemoncmpayuu

1. Habnrogenne MexXaHM4eCcKOTO JBUYKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTeld M TPACKTOPUM ABWIKEHHSI OJHOTO M TOTO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonienne MexaHWYECKUX SIBJICHHMH, MPOUCXOIAIIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

9.  H3meHeHue Beca Tejla IPH YCKOPESHHOM JIBH)KCHHH.

10. Ilepenaua umiynbca Npy B3aUMOJIECUCTBUU TEJl.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBHYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUINCEHUS WLAPUKA UTIU TNETIeHCKU.

2. OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKCHHUS OpycKa WM JIBHIKCHUS
IIapyKa 1Mo HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre yCKOPEHHs Tella MPH PaBHOYCKOPSCHHOM JIBIDKCHHH I10
HAKJIOHHOH INIOCKOCTH.

4, HccenenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBYDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYAanbHOU CKopocmu nymu OMHOCANMCA  KaxK pﬂd HEUEMHbIX Yucenr, mo
coomeemcecmeyrowue nPOMeENCYmMKU 6pEMEHU 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHS CKOJIBKEHHSI OT CHJIBI
HOPMAaJILHOTO JIABJICHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenue pabOThl CUJBI  YOPYTOCTH TP MOABEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarenbHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATYya. Mamemamuueckui u npysxcunnviu maamuuxu. llpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNHCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 80aHbl. [[MUHa 60IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80./1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VIbMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoseOaHUM Ten MOJ NEWCTBUEM CHIIBI TSKECTH M CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

4, PacnipocTpanenne Mpo10bHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. OnpeneneHre 4YacTOThl M TEpHOJa KOJEOAHWN MaTeMaTH4eCKOTro
MasITHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoHHAA 0eMOHCmPayusl).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — Tlepuojaa  KoyieOaHWN  MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpauus).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  MOJIE.  ODJNEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
anekmpomacHumuolx 68oaH. Illkana snekmpomacHumuwvlx 6oaH. HMcnonvzosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOLL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmoaenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxkeHue cBeta. [lnockoe 3epkano. 3axKoH
OmMpadicenus ceema.

[IpenomiieHue cBeTa. 3aKOH MpeloMyieHUsI cBeta. [lonHoe 6HympenHee
ompadxcenue ceema. Fcnonvzoganue NOAHO20 BHYMPEHHE2O0 OMPAdiCEHUs 8
ONMUUECKUX C8eMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema gomoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
O0AIbHO30PKOCMD.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Hotomona. Cnoowcenue
CNEeKMPAIbHbIX YBEMO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipuniun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK U300paKEHUS TIPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTiia aJeHus Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (HOKYCHOTO  pacCTOSIHUSL W ONTHUYECKOW  CHJIBI
cobuparonet TUH3bI (21eKMPOHHAA 0EMOHCHPAYUUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpauusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

I[BETOBbIC (DUIIHTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimbl Pezepgpopoa u mnaHeTapHas Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyxknouwnasa moodenb amomuozo Adpa. Hzomonvl. Paouoaxmuembvie
npespawerus. 1lepuoo nonrypacnada amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuku swepeuu Connya u 36630 (MC).

Snepnas sHepretuka. /Jleiicmeus paouoakmuHuIX U3IYUEHUU HA JHCUBbLE
opeanuzmel (MC).

Jemoncmpayuu
CrexTpbl U3ITy4EeHUS U MOTJIOIEHUS.

CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
JIaﬁopamopubze pabomuel u onvimout

R N

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusiM) (21eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO-0000 AN MOYIb

[ToBTOpUTENBEHO-000011AI0IIMI MOAY/Ib IPEIHA3HAYEH JJI CUCTEMAaTU3aluu U
0000IIEHNsT MPEIMETHOIO COJEP)KAHUSA U OMNbITA JAEATEIbHOCTH, MPUOOPETEHHOIO
IPU U3YYEHHUHU BCErO Kypca (PU3HKH.

[Ipy M3y4eHUM NAHHOIO MOIYJIA PEaTU3yIOTCd M CHUCTEMATU3UPYIOTCS BHJIbI
JESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCSA JOCTH)KEHHE NPEIMETHBIX U
METANpPEeAMETHBIX  IUIAHUPYEMBIX  pe3yapTaToB  oOyueHus,  (opMupyercs
€CTECTBEHHO-HAYyYHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUW TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUSIMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAS MOJyYEHHBbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yercs 3a
CYET TOT0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
(¢uznyeckue SBICHHS B OKpYXKaIOLIeH NPUpo/ie U IOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
(u3nyeckux SBICHUI, B TOM 4YHUCIE JJs MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[elaroroM Hay4yHbl€ OCHOBBI HamOOJIEe Ba)XHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HalmpuMep, NPAaKTHYECKOTO MCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUH.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccaenoBaHre O00O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M Mpu €ro
nmoMou. Pasmen 3aBepmiaercss NPOBENCHUEM JUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nemom pe3ynbraThl ocBoeHusi oOydaronumucs ¢ OB3 ydueOHOTO mpenmeTa
«Dusuka» MOKHBI COBMAAaTh ¢ pesyiabTatamu denepanpHON paboueii mporpaMmsl
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

HaunGornee 3HaUuNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obyuarorierocsi ¢ OB3 OyayT chopMHUpOBaHbI CAEAYIOMNUE THYHOCTHBIE PE3YIHTATHI
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nuecKkoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUN
1)76371:97

OCO3HAHWE BAXHOCTH MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCIIPHUATHE JCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) MIEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HaHHWE IIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHM, Ba)KHEWIEH COCTaBIsIONIEH
KYJIbTYPBI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NEeSITEBbHOCTH;

5) hbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI M SMOIMOHATBLHOTO OJIarOMOIyus:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPaBUI OE30MMaCHOTO MOBEICHUS Ha TPAHCTIOPTE,
Ha JIOpOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMAIITHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMIHUOKY
¥ TaKOTO KE€ TIpaBa y IPyroro 4eJI0BeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3amad (B paMKaxX CEMbH,
oOpa3oBaTrenpHON  OpraHW3allid,  HACEJICHHOTO0  IMYyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAIbHOM HAIMpPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
bu3nUecKuX 3HAaHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAallMd Ha TMpPUMEHEHHUE (PU3MYECKUX 3HAHUM [JIS pPEIIeHUs 3aJad B
00JIaCTH OKpYXarolel cpenbl, TUIAHUPOBAHUS TTOCTYIKOB M OIEHKH MX BO3MOHBIX
MOCTIEICTBUIA JISI OKPYKAIOIIEH CPE/Ibl;

OCO3HaHWE TJIO00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOIeM W MyTed ux
pEIICHMUS;

9) amanTaruy K U3MCHSIONMUMCS YCIIOBHSIM COIIMAIEHON M TIPUPOTHOM CPEJIbI:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPU BBIMIOJHCHUU HWCCIACAOBAHUN U
IPOCKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JAPYTHX;

MOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4e€pe3  MPaKTHUYECKYIO
NeSITEHHOCTD;

NOTpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
bu3uKy;

TUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHAJM3UPOBATh W BBISABIIATH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMUKH, B TOM YHUCJIC C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHUIA

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHusepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OClICHEUAMU:

1) 6a30BBIC JIOTUYECKUE TCUCTBUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCU(PUKAIIUU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHM W TIPOIIECCOB, MPOBOJUTH BBIBOJBI C WCIOJIH30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3HMUECKUX
BEJIMYHH, P HEOOXOAUMOCTHU O] PYKOBOJICTBOM YUHUTEIS;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB pEIICHUs, BBIOOp HauOojiee MOAXOANIEIO € Y4ETOM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbI€ UCCIIENIOBATEIBCKHUE ICHCTBHS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH IO IIIAHY OIBIT, HECIOXKHBIM (U3HUECKHH IKCIIEPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3MUECKOTO SIBICHMS, NpPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBaTh O0OOIIEHUS W BBIBOABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0JICHM S, OTIBITA, UCCIICIOBAHUSI C OTIOPOM Ha TJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3IMYHbIE METObI, MHCTPYMEHTHI W 3alpPOChl TPU TIOWCKE H
otOope mHMOpPMAIIMU UM JTaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (u3nuecKon
3a/1auu, IPU HEOOXOAMMOCTH IO PYKOBOJACTBOM YUUTEIS,

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMM W WUIIOCTPUPOBATH pEIlaeMble 3aJaud HECIO0XHBIMH CXEMaMH,
JUuarpaMMaM#, HHOU TpaduKoi U UX KOMOMHAITUSMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU YueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOuieHue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
¥ TIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI M BBICKA3bIBAThH
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ujeu, HaleleHHble Ha pEIIEHHE 3aJaud U MOAJep)KaHue OiarokenareabHOCTH
OOIIIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrMX YYaCTHUKOB JUaiora,
oOHapy>KUBaTh pPa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYHUYECTBO):

NOHMMAaTh W MCHOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUAYyAIbHON
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATH [[EJIM COBMECTHOMU JeSITEIbHOCTH, OPTaHU30BBIBATH JCHCTBUS 1O €€
JOCTHKEHHIO: PACTIPEACIISATH PO, OOCYKAATh MPOIECCHl U PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBITMIOJHATh CBOIO 4YacTh pabOThl, JOCTHras KadyeCTBEHHOI'O pe3yjbTaTra IO
CBOEMY HANpaBICHUIO U KOOPAUHHPYS CBOM JEUCTBUS C JPYTMMHM YIEHAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIEHO C(POPMYITHMPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

Osnadenue yHueepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU OClICHBUAMUL:

1) camoopranuzanusi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOUINX st
pemieHus GU3NIeCcKuX 3HAHUIM;

OPUEHTHPOBAThCS B  PA3NMMYHBIX  MOAXOAAX  MNPHUHATHS  PEIICHUMN
(MHIMBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATUE PEIICHHUI TPYIION);

COCTaBIISITh AITOPUTM peleHus (GU3HUECKON 3aaun WU TTaHa UCCIIeI0BaHUS
C y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, MOJT PYKOBOACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY CHUTyalluM W TpeqiaraTh IUlaH €€ W3MEHEHHUs, IpH
HEOOXOMMOCTH O] PyKOBOJICTBOM YUUTEIIS;

OOBSICHATH  NPUYUHBI  JOCTHXKEHHUS  (HEJOCTWXKEHHUS]))  pe3ysbTaToB
JesITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM.

3) SMOIMOHALHBIA WHTEIJIEKT:

CTaBUTH Ce0sl HA MECTO JPYroro uejoBeKa B XOJAE CIopa WM TUCKYCCHH Ha
HaY4YHYIO TeMY, TIOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTOTO.

4) npuHaTue ceds U APYTUX:

puU3HaBaTh CBOE MPABO HA OMIMOKY MPHU PEIIeHWH (PU3UYECKHUX 33734 WIIH B
YTBEPXKJACHUSX Ha HAyYHBIE TEMBI M TAKOE K€ MPaBO APYTOTO.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeIMeTHBIM pe3yJbTAaTaM OCBOCHHUS Y4eOHOI0 ImpeaMeTa
«Pu3uka», pacnpeaeJeHHbIC 110 roAaM 00y4YeHUs
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Pesynbratel mo rogam (GOpMyIHUPYIOTCS MO MPHUHLMIY A00AaBIEHUS HOBBIX
pe3ysibTaTOB OT ToAa K Troay (pe3ynbTaTbl OYEPEeIHOro roja IO YMOJIYaHHUIO
BKJIIOYAIOT PE3YIbTAThl IPEAbIYIIUX JIET).

7 KIIACC
[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI ~ OTPaXKaTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHUM:

— OpPUECHTUPOBATHCA B TOHATUSAX M OMNEpPUPOBaTh MMM Ha 0a30BOM YypOBHE:
dbu3uYecKre U XUMUYECKHE SIBJICHUS; HAOIIOJCHUE, AKCIECPUMEHT, MOJEb,
TUNO0TE3a; CIWHMIBI (PU3MYECKUX BEIUYHH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemecTBa (TBEpHOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBI)KEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPacKTOpus,
paBHOAeicTBytomass  cui,  gedopmanus  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOONIAIONIMECS] COCYAbl, C ONOPOM Ha JAUAAKTUYECKUU

MaTepHa
— pa3nmuuath ABiICHHS (IU(Py3us; TEIIIOBOE ABMKEHUE YacTHIl BEIIECTBA;
pPaBHOMEpPHOE  JBW)KCHHME,  HEPaBHOMEPHOE  JIBWJKCHHE;  HWHEPLMSI,

B3aMMOJICUCTBUE TEN, pagHoGecue mMeEEPObIX mell C 3AKPenjiéHHOU OCbio
epawjeHus; Tiepenada JaBleHUs TBEPABIMU TEJIaMH, KUAKOCTSIMU U Ta3aMu;
aTMocepHOE JlaBlieHWE; IUIaBaHWE TeJI; TMPEBPAICHUS MEXaHUYECKOU
DHEPTHUH) TI0 OMMMCAHWIO WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX AaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXJIeHHUs C TIearorom;

— pacIio3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUHA B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS B TIPHUPOC: MPUMEPHI JABMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSAHHE aTMOCHEPHOTO JTABJICHUS HA >KHUBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYyl0  3aJady B y4eOHyI,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

— OIKACHIBaTh HW3YYCHHBIC CBOWCTBA TeM W (PU3WYECKHUE SIBIICHUS, HCITOJB3YS
¢duszndeckue BeMWYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHIIa
TpPEeHUS, JNaBlieHue (TBEPAOTO Tena, KUIAKOCTH, ra3a), BHITAIKHBAIOMIAS CHJIa,
MEXaHH4YeCcKas padoTa, MOIITHOCTD, IJICUO CHIIBI, MOMEHT CHJIbI, KOA(PDHUIITHEHT
MOJIE3HOTO JICUCTBUSI MEXAaHU3MOB, KWHETHUECKAsh M TIOTCHIIMAIbHAS SHEPTHS)
C OMOpo Ha CXeMy, NpPH OINMUCAHWU PACKPBIBaTh (U3HUECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmysl, cesazvieaouue OAHHYI0 QUIUYECKYIO BEIUYUUHY C OpYeUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
8e/iuyUH C OTIOPON HA JUAAKTUYECKUN MaTepua;

— XapaKTepU30BaTh CBOMCTBA T, GPU3MUSCKHE SBJICHUS U MPOIICCCHI, UCIIONB3YS
npaBUJia CI0XKEHUsI CUJI (BIOJIb OJHOM mpsiMoit), 3akon I yka, 3axon [lackans,
3aK0H Apxumeda, npasuio pasHosecus pviuaza (0J10Ka), «3010moe Npaguio»
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MexaHuKy, 3aKOH COXPAaHEHHsS MEXAHMYECKOW BSHEpPIruH; NpHU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anNUCbIBAMb €20 Mamemamuieckoe
8bIpadiCeHUe NOO PYKOBOOCMBOM Nedazozd ¢ 00cydcoeHuem niana pabomol,
OOBACHATh (PU3UYECKHUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU ITOMOIIN
nejarora BHISBISATh MPUYMHHO-CIIECTBEHHBIE CBA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux 1MaroB ¢ onmopoi Ha 1—?2 U3y4YEHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JAEHCTBUE C ONMOPOM HA aJIrOpPHUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3MUECKHUE BETUUYHUHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJlauM 3alMChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3MUECKUE BEITUUYHHBI B
GopMysnBl UM OPOBOAUTH PACUETHl, HAXOAWUThb CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33/ay, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(u3nYeCKOi BETNUYHNHBI;

pacno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
reJarora B ONUCAHUM UCCIIEI0BAHUS BBIIESATh MPOBEPSEMOE MPEANOI0KEHNUE
(rumoTe3y), ¢ ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C HCIOJIb30BAaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOJACHUIO (PU3HUECKUX SBICHUN WM (PU3HUECKUX CBOMCTB TEII:
(GopMynMpOBaTH MPOBEPSIEMbIE  MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
onbITa U GOPMYIUPOBATH BHIBOJIbI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MacChl Tena, 00béMma,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha aJrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB ¢ yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH COBMECTHO C IE€JAroroM HCCIEJOBAaHUE 3aBUCUMOCTH OJHOM
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C UCMOJb30BAHUEM MPAMbBIX W3MEpPEHUN
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABMXKYILIErocs Telda OT BPEMEHH JBUKEHUS
TeNa; CUlbl MPEeHUs CKOIbJICeHUsi Om 6eca mend, Kaiyecmea o006pabomru
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOBEHUSI e, CUlbl YNPYeoCmu Om  YOJIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWE CUTLL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeNO;, YCI08UU NAA6AHUS e, VCI08UU
paeHogecusi pvluaea u 0J10K08); TOJ PYKOBOJCTBOM I€[arora y4yacTBOBaTh B
IUIAHUPOBAHUM Y4e€OHOTO HCCIe0OBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUs, CcleAys NpeJIoKECHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BHUJIEC MPEAJIOKEHHBIX
TaOIUI ¥ TPaPUKOB, EIaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIeI0BaHUS;
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MPOBOAWTh KOCBEHHBIE M3MEpeHHUs] (U3HUECKUX BEIMYHH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JTaBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
T€N0; KOI(PPUIMEHT TMOJIE3HOTO NEUCTBUS NPOCTHIX MEXAaHU3MOB), CIEAys
OPENJIOKEHHOW ~ MHCTPYKLMH;  TPU  BBIMOJHEHUHM  M3MEPEHUH  TOJ
PYKOBOACTBOM IeJarora cooupaTrb OSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCTISTh 3HAUCHUE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C TIEaroroM;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OApOMETp, pblYar,
MOJIBIDKHBIA M HEMOJABW)XHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
IUIaKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEABAPUTEIHLHOTO OOCYXKACHHS C TIEAaroroM C OMOpoi Ha
uX onucaHus (B TOM 4YHCIE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THIPaBIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH HAcOC,
apeoMeTp), HCHOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUN H
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(POPMALIMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHuss 0€30MacHOCTH NpH OOpaIIeHUH ¢ NpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUS 3/I0OPOBBS M COOIIOIECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIISITH C MMOMOIIBIO Tiearora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBUM C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHHUS PA3JIMYHBIX WCTOUYHUKOB BBIJICISTH
MHPOpMAIMIO, KOTOpast SBISETCS MPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIPHYIO
IuTepaTypy (U3HUECKOTO COACpKaHHs, CIPABOYHBIE MaTepuaibl, PECYPCHI
cetu  MuTepHer; Bnagerb nOpuéMaMu  KOHCIIEKTHPOBAHHS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tiemarora ¢ OOCYXIEHHEM IUlaHa padOThI
KpaTKWe NMUCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopmauu (HU3NIECKOTO COJAEpNKAHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIICHHUS O pe3yibTaTax IMPOEKTOB WM Y4EOHBIX HCCIIEIOBaHMUIL;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN ammapar Kypca
(GU3MKH, COMPOBOXKIATh BHICTYIIJICHUE PE3EHTAIlUEH;

NpU BBHIMOJHCHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOACTBOM
mejarora paclpeleNaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/ladaMH, CIICUTh 32 BBHITIOJHEHHEM IUTaHA [EHCTBUM,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIHL,
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUM:

— OpPHUEHTUPOBATHCA B MOHATHUAX U ONEPUPOBATh UMU HAa 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHJKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsij,
ANEKTPUYECKOE  I0J€, TPOBOJAHMKMA W  JAWDJIEKTPUKH,  ITOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHUS IMOCIE MPEABAPUTEILHOIO OOCYXIEHHS C IeJarorom
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KaWUIAPHBIE SBJICHUS, MCIIAPEHUE, KOHJECHCALMs, IUIaBJICHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, Terionepesaya
(TermIonpoBOJHOCTh,  KOHBEKLHUS,  M3Iy4YEHHE);  JJeKTpu3auus  Ted,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOTIO  IIOJIA
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs WHIAYKLHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3nUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NUYECKUX
SBJICHUH B OKPY’KaroIlleM MHUpE, B TOM Yucie (pU3ndecKkue siBJICHUs B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupone, wuznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHW3MOB; MAarHUTHOE IoJie 3eMJIH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B Y4€OHYIO, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— ONHUCHIBATH TOJI PYKOBOJCTBOM IIe/larora ¢ OOCYXJCHUEM IUIaHa padoThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJbHAs
TEIUIOTa mHapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CrOpaHUs  TOILUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/1yXa, DJJIEKTPUYECKHH 3apsij, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIECTBa, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MpPHU ONHUCAHUU
OpaBWIbHO TPAaKTOBaTh C TMOMOINIbIO Teaarora (U3MYECKUd  CMBICI
UCIOJIb3yEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHULBI (PU3NYECKUX BEIUYHUH,
HaXOJIuTh (OpPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYHUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH U3YyYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ted, (U3HYECKHUE SIBICHUS M TPOLIECCHI, UCIOJIb3Ys OCHOBHBIC MOJOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKOM  TEOPUU  CTPOCHMS  BEUIECTBA,  IPUHIUII
CYIIEPIIO3UIIMH T0JIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS 3apsja,
3akoH Oma Uil yyacTka LenH, 3axoH [coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHTb IOJ, KOHTPOJIEM Ie/larora (pu3n4ecKue MpoLecchl U CBOMCTBA Te,
B TOM UHCI€ KM B KOHTEKCTE CHUTYyalluidl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIHY €1arora BhISBISATh IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
(opmMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE s €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTABIIEHNE O MpoOIeMax, KOTOPbIE MOXKHO PEIIUTh TP MOMOIIU
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3YSI OMMCaHUe HCCJIEI0BAHMS, BBIJICIIATD MIPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOIBI;

yMETh HaXOJUTh C UCIOJIb30BAHUEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTIBITHI 0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEeMIIepaTyphl; CKOPOCTH TIPOLIeCcCa OCThIBAHUS/HATPEBAHUS TIPU U3ITYUYEHUH OT
[[BE€Ta M3JIy4arOIlel/OTIOMAONIe MTOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUJKOCTH U TUIOLIAIU €€ MOBEPXHOCTH; JJIEKTPU3ALUS TN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE TMOCTOSIHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEW TOCTOSHHBIX MAarHUTOB;
NEUCTBHMA  MArHUTHOTO  TMOJISI HAa  TIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  MOCTOSHHOTO  TOKA):
(GopMyIHpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpATh YCTAHOBKY W3
IPENJI0KEHHOT0 000PY0BaHUS C OMOPOM HAa CXEMY; ONUCHIBATH XOJ| OMbITa U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O M3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQYXKHOCTHU BO3/lyXa, CHJIbl TOKA, HAMIPSKEHUS C UCII0JIb30BAHHEM aHAJIOTOBBIX
MpuOOpPOB W JaTYMKOB (U3MUECKUX BEIMYMH, MPH TOMOIIM Teaarora
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CpPaBHUBATH PE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOJIOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BENWYMHBI OT JIPYrOW C MCHOJIb30BAHUEM IIPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
MOTIEPEYHOT0 CEUYCHHUSI U YJECIBbHOTO COMPOTUBIICHUS BEIIECTBA IPOBOIHUKA,
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKEHHS Ha TMPOBOJIHUKE;
UCCJIEIOBAHUE  TOCJIEAOBATENIbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBITIOJHATH U3MEPEHHUSI TIOJT PYKOBOACTBOM I€arora, ciaeays npeaioKeHHOMY
1aHy, (PUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, JenaTh BBIBOJBI IO pe3ysbTaTaM UCCIIEI0BAaHUS MOce 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BeIWYMH (yIeiabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKa): C TMOMOIIBI0 TMeJarora IUIaHUPOBAaTh HW3MEpEHHUS,
coOupaTh  OKCIEPUMEHTAIBHYIO  yCTAHOBKY, CIEAysd  MPEAIOKEHHOU
WHCTPYKIINH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOI01aTh MpaBujla TEXHUKU O€30MacHOCTH MpU paboTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
COTOCTABJIATh C IMOMOLIBIO MeJarora MHPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOICTB C ONMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBas TypOuHa, aMIEpMETp,
BOJIbTMETP, CUETYMK DIIEKTPUYECKOW DSHEPTUH, DIIEKTPOOCBETUTEIBHBIC
NpUOOPBI, HArpeBaTeNIbHbIE AIEKTPONPUOOPHl (IIPUMEPHI), DIECKTPUUECKHE
MPEeIOXPAHUTENH; DIEKTPOMArHUT, AJIEKTPOJBHUTaTENb IMOCTOSHHOTO TOKa),
MCIIONIB3YSl METOJIWYECKHNE MaTepHuaibl O CBOMCTBaX (PU3UYECKUX SIBICHUN WU
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYXXKJIEHHS C IMENaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JABUTaTeldb BHYTPEHHEIO CrOpaHus, O3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LeNneil ¢ TMociHeA0BaTelIbHbIM U
napajyuieIbHBIM COEAMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MPUMEpPAX MPAKTUIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU MpU OOpaIIeHUH C MPUOOpaMHU U TEXHUYECKUMU
yCTpOMCTBaMH, COXpPaHEHHs 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH Cpee;

OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coliep)kaHusi B ceTH VIHTEepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUN W MyTEM
CPaBHEHHUS JOTOJIHUTEIHHBIX MCTOYHHKOB BBIACIATh MH(DOPMAIHIO, KOTOpPAs
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITh HEJTOCTOBEPHOI;
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— HCIIOJIb30BaTh NMPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHHil OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NPpUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanus HGOPMAIIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE COOOMIeHUs, 0000mas uHGOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DU3UYECKOTO COJIEP:KaHUsA, B TOM UHUCIE MyOIMYHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— MpU BBHINOJHEHUU YYEOHBIX TIPOEKTOB U HCCIEAOBaHUN  (PU3NYECKUX
IPOLIECCOB MO PyKOBOJICTBOM II€/1arora pacrpenesTh 003aHHOCTH B TpYIIIE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYNIBl;, BBICTPAMBATh KOMMYHHKAaTHBHOE B3aMMOJIEVICTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KUIIACC

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTH MMM Ha 0a30BOM YpOBHE:
CHCTEMa OTCYETA, MaTepUaJbHAs TOYKA, TPACKTOPUA, OTHOCHUTEIILHOCTh
MEXaHUUYECKOTO ABWXKEHHUs, nedopmamus (ympyras, ruracTUdeckas), TpeHHue,
yeHmpocmpemumebHoe )YCKOpeHue, HEBECOMOCTb W IMEPErpy3KU; LUEHTP
TSOKECTH; a0COMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE;, MEXaHMYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, HH(Pa3BYK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJBHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, SJICpHAsI DHEPTreTUKA;

— COOTHOCUTH SIBJICHUS TOCJE MPEABAPUTEIBHOr0 OOCYXACHUS C TEJaroromMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSAMOJIMHEWHOE JIBMOKCHHUE,
PaBHOYCKOPECHHOE TPSIMOJIMHEHHOE JBWKCHHE, CBOOOJHOE IIaJICHHE Tel,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOJICVCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJjebaTelbHOe [BIDKEHHE (3aTyxalolue W BBIHYXKIEHHBIC
KojebaHusl), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJTHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CIEKTPAJIbHbIX IIBETOB, JMUCIIEPCUS  CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
OMMCAHUIO HMX  XApaKTEpHBIX CBOMCTB M HA  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO TEJarora MNpOSIBJICHUE H3YyYEHHBIX (DHU3HMUECKUX
SBJICHUM B OKpYyXkaroleM Mupe (B ToM uuciie puandeckue SBIeHUs B IPUPOJE:
OPWINBbI U OTJMUBBI, ABWKEHHUE IIaHEeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
INBW)KEHUE  JKMBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  YKUBOTHBIMHU,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIyHAMH, 5XO, I[[BETA TEJ, ONTHYECKUE
SABJICHUS B pUpoze, OMOJIOTUYECKOE JEHCTBUE BUJIUMOTO,
yIbTPa(PUOIETOBOTO W PEHTITCHOBCKOTO  M3IYyYEHUW;  E€CTCCTBEHHBIM
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYCHUE
MPUPOIHBIX MUHEPAJIOB; ACHCTBUE PATUOAKTUBHBIX M3IIyYEHUI HAa OpraHU3M
YeJI0BEKA), PU 3TOM MOJ PYKOBOJCTBOM I€arora N€PeBOIUTh MPAKTHUECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
bu3NUecKuX SIBICHUI;

— ONKCHIBATh IO/ PYKOBOJCTBOM TIlefarora ¢ OOCYXIEHHEM IUlaHa padOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UYECKUE SIBJICHUS, UCIONB3Ys (DU3HMUECKHE
BEIUYMHBI (CpEOHSI M MIHOBEHHAs CKOPOCTb TeJla IPU HEPaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NTepEMELIEHUE, MyTh, YIIIOBas CKOPOCTh, CHUJIA TPEHHS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO MaJIEHUs, BEC Tela,
UMITyJIbC Te€la, HUMIYJbC CHJIbl, MEXaHW4yeckag padoTa U MOILIHOCTb,
MOTEHIMANbHAsl JHEpPrus Tejla, MOAHATOr0 HaJ MOBEPXHOCTBIO 3EMIIH,
MOTEHI[MAIbHAS HEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi YHEPrusi, MOJIHAL
MEXaHWYecKas SHEprus, MepuoJ M YacToTa KoJeOaHWid, JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpelpl); MpU ONUCAHUM C T[OMOILBIO YUYUTENs MPABWIBHO TPaKTOBATh
(U3NYECKUl CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(opMyJibl, CBS3BIBAIOIIME JAaHHYI0 (U3NYECKYIO BEIUUYMHY C APYTUMHU
BEJIMUYMHAMH, CTPOUTh TIpadUKH M3YyUYEHHBIX 3aBUCUMOCTEH (HU3HUECKUX
BEJINYUH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHHS U TPOLECCHI, HCIONb3YS 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLUII CYTIEpIO3ULIUN
CWJ, MNPUHLMI OTHOCUTEIbHOCTH ['ammnesi, 3akoHbl HpIOTOHA, 3aKOH
COXPAHEHUsI MMIIYJIbCa, 3aKOHBl OTPAKCHHSI U NPEJIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MaCcCOBOIO YMCENI IPH SANEPHBIX PEAKUUAX; MPHU
TOM HaXOJMUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe
BhIpaXXEHHE C OMOPON Ha IUPPOBBIE 0Opa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Menarora (u3nyecKkre Mpolecchl U CBOMCTBa Tell,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOUIM MeJarora NpUuYMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c oOmnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeBAPUTENILHO Pa300paHHBIA COBMECTHO C, UCTOIb3YsI 3aKOHBI U (POPMYJIBL,
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CBs3BIBaIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJIUTH Pacu€Thl M OIEHUBATH C MOMOUIBIO YUHTENS PEaTuCTUYHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

UMETh MpEJICTABIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢uU3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHME HUCCIENOBaHMS, IOCIE
MIPEABAPUTEILHOTO OOCYXKICHHS C TI€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKEHNEe,  OICHWBATh  MPABWIBHOCTh  TOpPSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIOICHHIMA
Y OTIBITOB;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIBbHBIX PECYpCOB
OTIBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenne BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpPAaHEHUSI DHEPTUU;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
MPSIMOJIMHEHOE paclpOCTpaHEeHNE CBETA, pas3lioskeHue 0eIoro cBeTa B CIEKT);
M3Y4YEHUE CBOMCTB M300paKeHMsI B IJIOCKOM 3€pKalie M CBOMCTB U300paKEHUS
npeaMera B coOuparonied JIMH3€, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpY/IOBaHMSI C OMOPOM Ha CXEMy; OIUCHIBATh XOJI ONbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 110 PYKOBOJCTBOM I€/1arora;
IPOBOJUTh TIPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX H3MEPEHHM, Ompenensis
CpelHee 3HAuEHUE U3MEpsAEeMONl  BEIWYMHBI  (QoxycHoe paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHHSI/M3MEPUTETHHOTO TIPHO0Da;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3HIECKIX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BpEMEHU TP PABHOYCKOPCHHOM JABMKCHUU 0€3 HaYaIbHOW CKOPOCTH;
mepuosa  KoyeOaHWK MaTEMaTHYECKOTO MasTHHUKAa OT JUIMHBI  HUTH,
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yriia MaJeHUs U yria IpeIoMICHHS OT
yria najeHus): mocie o0Cy AeHHs 0]l PyKOBOJICTBOM IeJjarora IiaHupOBaTh
UCClIeIoBaHNue, cCOOUpaTh YCTaHOBKY, (DMKCHUPOBATH PE3YNbTAThl MOJTYYCHHOU
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUAC TAaOMUIl U TpapuKOB, IEnaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS,

COOTHOCHUTh KOCBEHHBIE U3MEpeHUs (DU3NUECKUX BEIMYUH (CPEIHSISI CKOPOCTh
U YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPPUIIMCHT TPEHHUS CKOJIbKCHHUS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa U Tepuoa  KoyieOaHMid
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAsT CHUJIa cOOMparoIei
JUH3BI, PAIUOAKTUBHBIA (OH): C TOMOINIBIO TMefarora IUJIAHUPOBATH
U3MEpPEHUsI; COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBITIOJHATH
U3MEPEHUsI, CIeays TMPEeIJIOKEHHON WHCTPYKIMH, BBIUUCISATh 3HAYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C MEIaroroM;
CONOCTABJATh C TOMOIIBIK II€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO sJIpa C OMOPOM Ha METOIMYECKHE MaTepHUAIIbI;
XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeAaroroMm
OPUHIUIBL ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
PACCTOSIHUSI M YCKOpPEHUs, paKeTa, 3XO0JIOT, OYKH, MEpPHUCKOI, ¢oToarmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JI0O3UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BAaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUS H300pAKEHUH B IUIOCKOM 3€pKaje U
cobuparoriei JIuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHuss 0€30MacCHOCTU MpHU OOpaIIEeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHUS 3JI0POBbSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJISATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJTy4YeHHOW MH(OpPMAaLIUK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U TIOMOJHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpPKaHUs, CIpPaBOYHBIC
Marepuabl, pecypcbl ceTu MHTepHeT; BIajeTh NPUEMaMHU KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanus THPOPMALIMK U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BONPOCHI MEJarora; Co3JaBarTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUICHHsS] Ha OCHOBE HH(OPMalMU U3 HECKOJIBKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOJIUYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAIMel ¢ y4EToM 0COOCHHOCTEH
ayJIUTOPHH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

TemaTnueckoe IUTAHUPOBAHHWE U KOJWYECTBO YAacOB, OTBOJMMBIX Ha OCBOCHHE KaXKIOW TEMbl Y4eOHOTrO mpeameTa
«Duzuka»y denepanbHON aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHUs
o0y4aromuxcsi ¢ 3aJEP>KKOM TMCUXUYECKOTO0 Pa3BUTHSA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIUM pasneioMm DenepanbHo
paboueil mporpamMmbl yaeOHOTO npeameTa «Pusnkay oOpa3zoBaTesbHON MporpaMMbl OCHOBHOTO 001iero ooOpa3zoBanus. [Ipu stom
Opranuzanusi BOpaBe camMa BHOCUTb U3MEHEHHUsS B COJEP)KaHME U paclpesiesieHne y4eOHOro Marepuana 1o rojgam oOydeHus, B
MOCJIEI0BATEIbHOCTh M3YYEHHUSI TEM U KOJIMYECTBO YaCOB Ha OCBOCHUE Ka)JOW TEMbI, ONpEACIICHUE OpraHUu3alluOHHBIX (HopM
oOyueHus u T.I. OOOCHOBAHHOCTH JIAHHBIX M3MEHEHUUW OMpeseNsieTcsi BhIOpaHHBIM oOpa3zoBaTesibHON opranuzamueii YMK,
WHJUBUTYaIbHBIMU TICUXO(U3NYECKUMU OCOOCHHOCTSMU KOHKpETHBhIX oOydatontuxcsa ¢ OB3, creneHbl0 YCBOCHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUSIMU M0 OTOOPY M afanTaluy y4eOHOro Marepuana rno (pusmke, npeacTaBieHHbIMU B [osicHUTENbHOM

3aIIUCKeE.
7 KJIACC (68 v)
TemaTnyeckuii OcHOBHBIE BUABI 1eSITEILHOCTH yYALUXCH
OcHOBHOE cofiepxkaHHe . N
0,10k, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kalouero Mupa (6 1)
PDusuka — Ousznka — Hayka O npupone. SIBneHus | BoliBieHHe OCHOBHBIX Pa3iMyMii NPU MOMOIIM Ieaarora Mexnay (GU3HYEeCKMMH M XUMHUYECKUMU
Hayka o npupoze | mpuponst  (MC®).  ®usmueckume  sBneus: | mpespamenusmMu (MC — xumus).

(2w)

MEXaHHNYCCKUC,

TCIIJIOBEIC, DJICKTPHUUICCKUC,

MAarHmMTHBIC, CBETOBLIC, 3BYKOBBIC.

Pacnio3naBanue u I(J'IaCCI/I(l)I/IKaL[I/Iﬂ IocCJIC 06CY>K,H€HI/I$I C neAaaroroMm npu nomMomuyd HaBOASAIIHX
BOIIPOCOB (I)I/ISI/I‘JGCKI/IX SIBJICHUIA: MCXaHUYCCKUX, TCIUIOBBIX, OJICKTPUYCCKUX, MArHUTHbIX
U CBCTOBBIX.

Ha6J’IIO,Z[€HI/IC " OIIMCaHUC (1)14314!1601(1/1)( SIBJICHUI HA 0a30BOM YpOBHE.

duznyeckue
BeJIMYHUHBI (2 1)

dusnueckue

BCJIMYUHEI. I/I3MepCHI/Ie

dusmueckux BemuumH. Dusuveckue npubopui®

OHPGHGHGHI/IG IIpy NOMOIIH Iegarora neHbl JCJICHUS MIKaJIbl U3MEPUTCIIBHOTO an/I60pa.
I/I3MepeHHe 1o 06pa3uy IoJA pyKOBOACTBOM Ii€arora JIMHEHHBIX pa3MEepoOB TCI U NPOMEIKYTKOB

¥ MC — 511eMeHTHI COZepIKaHIs, BKIIOYAONIHNE MEKIIPEIMETHEIE CBA3H, KOTOPHIE TIOAPOGHEe paCKpPHITHL B TEMATHIECKOM ITAHMPOBAHHIIL
® KypcuBom 0Go3HaueH yaeGHEI! MaTepHal, KOTOPBIi H3Y4aeTCs, HO He BRIHOCHTCS HA IIPOMEKYTOUHYIO M HTOTOBYIO aTTECTALIHIO.
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Tozpewnocmo
cucTeMa eTUHUIIL.

/Iemoncmpauuu7

1. MexaHn4ecKkue, TEIUIOBBIE, JICKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBIICHMSI.

2. duznueckue NpuOOPHI U MPOLEaypa IPSIMbIX
W3MEPCHNI  aHANOTOBBIM H  IHU(POBBIM
IprOOPOM.

Jabopamopnvie padomul u onvimol.

1. Onpenencuane LEHBI JETIEHNS

HU3MEPHUTEIHEHOTO npubopa (ucronme3ys

TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).

2. H3mepeHue paccTosiHUiA.

3. W3mepenune  o6wvéma

TBEPZOrO Tea.

4, Onpedenenue pasmepos Maivix mei.

5. W3mepenue Temmeparypbl IpU TTOMOIIN

XKHIKOCTHOTO ~ TepMOMETpa M  JaT4HKa

TEMIIEPaTypHI.

6. Ilposedenue uccnedosanus no nposepie

2unomesvl:  OAILHOCMb — NONEMA  WAPUKA,

NYWEHHO20 20PU30HMANLHO, Mem boabule, Yem

bonbue gbicoma nycka.

usmepenuti.  MexIyHapoaHas

JKHUIKOCTH U

BPEMEHH C y4ETOM HOTPELIHOCTEH.

H3mepenue 1o oOpasiyy noj pyKoBOACTBOM IeAarora 00béMa xuAKOCTH U TBEPIOTO Tela.
Wzmepenne mo o0pasily Mo PYKOBOJACTBOM II€Aarora TeMIlepaTypbl NPU HOMOIIM >KHUAKOCTHOTO
TEpMOMETpPA U JJaTYNKA TEMIIEPATYPBL.

BrinosHeHNe HECTIOKHBIX TBOPYECKMX 3aJ@aHMH C OIOPOH Ha ajropuTM, IPEABAPUTEIHHO
pa3o0paHHBII € TIemaroroM MO TOHCKY CIOCOOOB H3MEpPEHHs HEKOTOPHIX (H3MYECKUX
XapaKTepUCTHK, HAIPAUMEP, pa3MEpPOB MaJbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJBIHX PACCTOSHHUN, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKAeHNE MpeIaraéMbIX CIIoCO00B.

EcrecTrBeHHO-
HAYYHbIN MeTOoJ
no3Hanus (2 4)

Kak ¢msuka u 1pyrue ecTecTBEHHBIC
HAyKH  W3y4arT Tnpupoxy. FEcmecmegento-
HayuHull ~ MemoO  NO3HAHUA:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE
2unomes, IKCNEPUMEHM NO NPOBEpKe 2UNOMmeS3,
obvsicnenue Habaooaemozo senenus. Onucanue
Qusuueckux aeneHull ¢ NOMOubI0 Mooenell.

[Ipenmer 1 MeTOIBI GUUKH.

Hemoncmpayuu
1. Omnpenenenne MOTPENTHOCTH
JKCICPUMEHTA.

BLI}Z[BI/I)KGHI/IE TUIIOTE3 MOCJIC MPEABAPUTEIILHOT'O O6Cy)KI[6HI/I$[ C Iegarorom, O6’b$[CH${IOIJ_[I/IX IIPOCThIC
SIBJICHUSI, HAIIpUMep:

— T0YeMY OCTAHABIHMBACTCS JABMXKYIIEECS 110 TOPU3OHTAIBHON MOBEPXHOCTH TEIO;

— T0YEeMY B XKAPKYIO ITOTO/Ty B CBETJION O/IEX/E NPOXJIa[HEH, 4eM B TEMHOM.

Br160p crioco6oB MpoBepKH THIIOTE3 U3 IPEIUIOKEHHBIX 11€1ar0roM.

HaOmonenne mnpeuIoKeHHBIX I1€1aroroM HCCIEJOBAaHWKH IO IPOBEPKE KaKOH-TMOO THITOTE3bl,
HalpuMep: JAJIBHOCTh NOJIETA INapuKa, MYIIEHHOTO TOPH3OHTAIBHO, TeM Oolblle, 4eM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C TEOAroroM IPOCTEHIIMX Mojaened (u3ndecKux SBICHUH (B BHAC
PHUCYHKOB WJIM CXEM), HalpUMep MaJeHHe TIpeAMeTa; MPSIMOIMHEITHOE pacIpoCTpaHeHNE CBETa.

7 Bee Jlemonctpauun u JlabGopaTtopHble paOOThl, MPEICTaBICHHBIE B COACPKAHHH, IOMYCKaeTCsi (MOXKHO) MPOBOJHTH, HCIONB3Ys MH(POPMALMOHHBIE W IJIEKTPOHHBIE TeXHOMoruu (1udpoBbie

00pa3zoBaTenbHBIE PECYPCHI).
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Pa3nen 2. IleppoHayanbHbIe CBEEHHS 0 CTPOEHHH BemiecTBa (5 )

Ctpoenue
BemecTBa (1 4)

CrpoeHne BemiecTBa: aTOMBI M MOJIEKYIBI, UX
pasmepsi. Onvimul, dokasviearoujue OUCKPeMHOe
cmpoeHue geujecmaa.

Jlabopamopnwvie pabomot u onvimui®.

1. Omenka nuameTpa aToMa METOJOM PSIOB (C

UCIIOJIb30BaHUeM (oTorpaduii).

HabGnroneHue u HHTepIpeTanust COBMECTHO C IEaroroM OIBITOB, CBUIETENILCTBYIOIIMX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHUH BELIECTBA: OIIBITHI C PACTBOPEHUEM Pa3IMYHBIX BEIIECTB B BOJE.

OneHka NpU TOMOIIM TEXHOJOTHMYECKOW KapThl pa3MepOB aTOMOB M MOJIEKYN € HCHOJIB30BAaHHUEM
(oTtorpaduii, MOTyIEHHBIX HA AaTOMHOM CHJIOBOM MHKpockore (ACM).

OrmpezeneHue ocie NpeaBapUTEIFHOr0 00CYKICHHS C IEAaroroM pa3MepoB MaJIbIX Tell.

JABuxkenune

H B3aHMOJEHCTB
He YaCTHIL
BelecTna (2 4)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JBUKEHMSI 4acTHI] ¢ TeMIeparypoidl. bpoyHoBckoe
IBxeHue, 1uddysus. Bzaumoodeticmeue wacmuy
seujecmaa: npumsA CeHue U OMmanKueanue.

Hemoncmpayuu

1. HaGmoneHnue OpOyHOBCKOTO JABUYKEHHUSI.

2.Ha6mronenne nuddysun.

3.Habnwoenue  serenuil, 00BACHAIOUWUXCS
APUMSIICEHUEM UIU OMMATKUBAHUEM YACMUY
sewecmaa.

Jlabopamopnuvie padbomovt u onvimul

1. Oyenxa ouamempa amoma memooom psoo8
(c ucnonvzosanuem pomozpaghuii).

2.0nbITBI 1O HAOJIIOACHHIO
pacuIMpeHust Ta3oB.

3. OnbIThl 10 OOHAPYKEHHIO JEWUCTBHS CHII
MOJIEKYJISIPHOTO TTPUTSDKEHHUSI.

TEIIJIOBOT'O

Habnronenue u 00bsICHEHUE MTPH TOMOIIY MeAarora OpOyHOBCKOTO IBHXKCHUS U ssBIicHuS quddy3un.
IIpoBeneHne U OOBACHCHHE C OMOPOI HA ANTOPUTM, MPEIBAPHUTEILHO PAa300paHHBIN C MeJaroroM
OTIBITOB I10 HAOJIIOJICHUIO TETJIOBOTO PACIIUPEHHS Ta30B.

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

ArperarHbie
COCTOSIHUS
BeliecTnBa (2 1)

ArperatHble COCTOSIHHSI BELIECTBA: CMPOECHUE
2a308, Jlcuokocmetl u MmeépovIx
(kpucmaniuueckux) men. Bzaumocesnse mesncdy
CBOUCMBAMU  BEULECME 6 DA3HBIX AZPE2AMHbIX
COCMOSIHUSX U UX — AMOMHO-MOJEKYJISAPHbIM
CcmpoeHueM. Ocobennocmu azpecammboix
COCMOSHUTL B0OBL.

Jemoncmpayuu

1. Habmonenue nuddysum.

Onucanue Moa PYKOBOJACTBOM TIefarora (C MCIOIB30BAaHMEM IIPOCTBIX MOJEJEH) OCHOBHBIX
pa3Iu4uii B CTPOEHUM Ia30B, )KUJIKOCTEN U TBEPABIX TEIL.

HauanpHple mnpeacTaBieHHS O MaJoll CXKHMAeMOCTH JKMIKOCTEH M TBEPABIX Tei, OOJBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpOBHE I10JI KOHTPOJIEM IeJarora 0 COXpaHeHHH (OPMBI TBEPABIX TEJ U
TEKY4€CTU XKUIKOCTH.

HaOmonenue 3a ombTaMu, 10Ka3bIBAIOLIMMH, YTO B TBEPJOM COCTOSHUHM BOJbI YACTHIIBI HAXOJSTCS
B CpEe/IHEM JIaIbIIIe IPYT OT Apyra (IJIOTHOCTh MEHBIIE), YEM B KHKOM.

VYcraHoBlIeHHME € ONOPOM Ha JAMJAKTHUYECKUM MaTepuall IPOCTBIX B3aUMOCBSA3EH MEXAy
0COOEHHOCTSIMHM arperaTHBIX COCTOSHWH BOJBI M CYIIECTBOBaHHEM BOIHBIX OpraHm3MoB (MC —
6uonorus, reorpadus).

8 3[[6(3]: " fajie€ MpruBOAUTCS paCIHI/IpeHHHﬁ NEepEICHb .Ha60paTOpHI)IX pa60T 1 OIBITOB, U3 KOTOPOT'O YUUTEIIb ACJIA€T BI)I60p 10 CBOEMY YCMOTPEHHUIO U C y‘IéTOM CITUCKaA 3KCIEPUMEHTAJIbHBIX 3aHaHHﬁ,

npearaeMsix B pamkax OI'D mo ¢msuke.
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Pa3nen 3. /IBu:keHue u B3aumojeiicteue tea (21 u)

Mexanudeckoe
aBukeHue (3 4)

MexaHnueckoe JBIKeHHE. PaBHOMepHOe W
HepaBHOMepHOe nBIkeHHe. Ckopoctb. Cpeduas

CKOpOCb  NpU  HEPABHOMEPHOM  OBUINCEHUU.

Pacuér myTH 1 BpeMeHH ABIDKEHHUS.
JHemoncmpavuu

1. HaGmroieHne  MEXaHUYECKOTO  JIBFDKSHUS
Tena.

2. 3MepeHre  CKOPOCTH  MPSIMOJIMHEHHOTO
JIBUOKCHUSL.

Jlabopamopnwie padomot u onvimul

1. Onpenenenue  CKOPOCTH  PaBHOMEPHOTO

JBIDKEHUS (IIapUKa B OKUIKOCTH, MOJEITH
3JIEKTPHUYECKOT0 aBTOMOOMIIS U T. I1.).

2. OmnpeneneHue cpenHen CKOPOCTH
CKOJBXEHUSI Opycka WM IIapuka 110
HaKJIOHHOH ITOCKOCTH.

HccnenoBaHue paBHOMEPHOTO JBMKEHUS M ONpPENEIeHUe ero MPU3HAKOB MOCTE MPEIBaPUTEILHOIO
00CYXIEHHSI C TIeIarOTOM.

HaOmonenne HepaBHOMEPHOTO ABIKEHHS M OTIPEIEIICHUE €T0 OTINIHI OT PAaBHOMEPHOTO JBIKCHUS
TI0CJIE TIPEJBAPUTELHOTO OOCYKICHNUS C TIEJarOroM.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NPEABAPUTENBHO
pa300paHHBIIl COBMECTHO C IIEJaroroM Ha ONpEAEIeHHE IMyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JBYDKCHUSL.

AHaiM3 npyu MOMOIIM Nejarora rpagukoB 3aBUCUMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBnenue HWHEPILIHH. 3axon uHepyuu.
Bszaumooeiicmeue men kax npuuuna usmeHeHus
ckopocmu  Osudicenuss men. Macca kax mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Céa3b
NJIOMHOCIU C KOJIUYECHE0M MOJEKVI 8 eOUuHuye
006véma sewecmaa.

Hemoncmpayuu

1. HabGmoieHue sIBJICHUSI HHEPITUH.

2. HaOnroieHue W3MEHEHHsT CKOPOCTH IPH

B3aMMOJICHCTBUHU TEJI.
3. CpaBHeHHE MacCC 110 B3aMMO/ICHCTBHIO TEIL.

OOBsiCHCHHE TIPH TIOMOIIM TEXHOJOTHYSCKOW KapThl M TeJarora W IPOTHO3HPOBAaHUC SIBICHHA,
00yCJIOBJICHHBIX HHEPUHEH, HAIpUMEp: YTO IPOUCXOMUT TPH TOPMOKCHUH WM PE3KOM MaHEBpe
aBTOMOOWIISI, TOYEMY HEBO3MOYKHO MTHOBEHHO IPEKPATHTD JBIKEHUE HA BEJIOCHIICAC WITH CAMOKATe
UT. I

HabmroneHne u 0a30BBIA aHAM3 OMBITOB TIOA PYKOBOJICTBOM II€[arora, JEMOHCTPHPYIOIIUX
U3MEHEHUE CKOPOCTH JIBXKEHUS TeJa B pe3yJibTare JeHCTBUS Ha HETO APYTUX Tell.

Pemienne TUMOBBIX pacyE€THBIX 3a/1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpuTM, MpEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha ONpe/elieHHe MaccChl Tela, ero 00bEMa U INIOTHOCTH.
HaGmronenne w 0a30BBI aHaNHW3 OMBITOB TMOJ PYKOBOJCTBOM TMEAarora, JAeMOHCTPUPYIOIIUX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU Te€Jia OT €ro MacChl IPHU B3aUMOIEUCTBUM Teil. M3MepeHue Macchbl
TeJa pa3IMYHBIMHU CII0OCOOaMHU.

OnpeneneHye COBMECTHO € IEAAroroM IUIOTHOCTH Tella B PE3y/lbTaTe MU3MEPEHMsI €ro Macchl U
00béMma.
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Cuiaa. Buael cna
(14 )

Cuna Kak XapaKTePUCTHKA
B3auMojeiicTBusa Ten. Cuia ynpyrocTu M 3aKOH
I'yka. Hsmepenue cunbl c noMOWbIO
Ounamomempa. SIBIEHWE TATOTEHHS W CHIIA
TsokecTd. Cuna msidcecmu Ha Opyeux NAAHEmax
(MC). Bec mena. Hesecomocmyo. CloxKeHHE CHIL,
HaIPaBJIEHHBIX o OJIHOH MIPSIMOM.
PaBroneiictBytomas cwit. Cuna mpenus. Tpenue
CKONbIICceHUs U mperue noxos. Tpenue 6 npupoode
u mexuuxe (MC).

ﬂemoncmpauuuz
1. CnoxxeHue CuJI, HampaBlIE€HHBIX MO OJHON
MIPSIMOM.

Jlabopamopnwvie padomot u onvimol.

1. Onpenenenue NIOTHOCTH TBEPJIOTO TeNa.

2. OnbITHl, JEMOHCTPUPYIOLIME 3aBHCUMOCTH
pactsokeHus  (medopMariiv) TPYKHHBI  OT
TIPUJIOKCHHON CHITBL.

3. OnBITHI, JEMOHCTPUPYIOUINE 3aBHCHMOCTH
CHIIBI TPCHHS CKOJBXCHHUS OT Beca Tena U
Xapakrepa COIIPHKACAIOIINXCS
MIOBEPXHOCTEH.

W3ydeHne COBMECTHO C MEJAaroroM B3aMMOJAEHCTBUSA KaK MPUUUHBI U3MEHEHUS CKOPOCTH Tela WU
ero nedopmaruu.

OrnucaHye Ha HAa4aJbHOM YPOBHE peajbHBIX CUTyalluil B3auMOAEHCTBUS Tell ¢ IOMOIIBIO MOAeNneH, B
KOTOPBIX BBOJUTCS NMOHATHE U N300pakeHHE CUJIBL.

W3ydeHnne mox pyKOBOJACTBOM IMeAarora CHJIbl YHOPYTOCTH, 3aBUCHUMOCTU CHJIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WK IPYXHUHBI (C TIOCTPOCHNEM rpaduKa).

AHanu3 ¢ onopoi Ha AMJAKTUUYECKUI MaTepuai Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX HPOSBIAETCA ICHCTBUE CHIIBI yNPYrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK AEpeBa
U 71p.).

AHanu3 ¢ Onopoi Ha IUAAKTUYECKUM MaTepuall o[ KOHTPOJIEM IEAarora CUTyalui, CBsI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

IloHumanue ¢ omopod Ha CXeMbl NPHU IIOMOIIM MeAarora OpOUTATIbHOIO MIBMXKECHUS IUIAHET C
HCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa HHepLuH (MC — acTpoHOMHUS).

Wsmepenune Beca Teda ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE ATOrO CHOCO0a U3MEPEHUs IMOCie
MIOBTOPEHUS C IIEIarOTOM.

HabmnroneHue siBIEeHUSI HEBECOMOCTH.

HabnroneHune 3a 3KCIIepUMEHTAIBHBIM MOJIyY€HHEM IIPaBUiIa CIOXKEHUS CHUJI, HAIPaBJICHHBIX BAOJIb
o1HOM npsimoit. OnpesieneHye Mpy MOMOILLIY [e1arora BeJIMYMHbI paBHOAEHCTBYIOLIEH CHIL.
W3zydenne non pykoBOACTBOM MENATOra CHIIBI TPEHHSI CKOJIBKEHUS U CUIIBI TPEHUS MOKOSL.
HccrnenoBanne ¢ omopoil Ha TEXHOJOTMUYECKYIO KapTy 3aBUCHMOCTH CHIBI TPEHHUS OT Beca Tena
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba3oBeli aHAM3 ¢ ONOPOM Ha AWAAKTUYECKHN MaTepHall MoJ KOHTPOJIEM MEeAarora NpakTHYECKHX
CUTyallMl, B KOTOPBIX HPOSABIAETCS JEHCTBHE CHJIBI TPEHUS, HCIOJIB3YIOTCS CIIOCOOBI €€
YMEHBIIICHUS WM yBEeIWYeHHUs (KaTaHWE Ha JbDKaX, KOHbKAX, TOPMOXEHHE aBTOMOOWII,
UCTIOJIB30BaHME MOIINITHUKOB, TJIaBaHUE BOIHBIX KHUBOTHBIX U p.) (MC — Ounosorus).

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIil COBMECTHO C IENaroroM C HMCHOJb30BaHUEM (opMmyn it pacu€ra CHIIbI TSIKECTH,
CHJIBI YTIPYTOCTH, CHJIBI TPEHHUSL.

Paznen 4. JlaBie

HHe TBEPABIX TeJl, AKUAKOCTeH 1 ra3os (21 u)

JdaBsenue.
IMepenaua
JdaBJIeHUS
TBEPABIMHA
TeJaMHu,
JKMIKOCTSMH U
razamu (3 4)

Hasnenue. Cnocobvl ymenbuleHUs U YEeaudeHus.
oasrenus. Jlagrenue easza. 3asucumocmo
0aegrenuss 2aza om o0vbEMA, MeMnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
arcuokocmsamu u eazamu. 3axon Iackans.
IHesmamuueckie Mauiutbl.

,Zlemoncmpatmu2

1. 3aBucumocTh

TEMIIEPaTyphl.

JaBJICHUA rasa oT

AHanu3 ¥ 00BACHEHHE C OTIOPOil Ha AUAAKTHYECKUH MaTepHaj MoJ KOHTPOJIEM Iejarora OIbITOB U
NIPaKTUYECKUX CUTYaLUH, B KOTOPBIX MPOSIBIAETCS CUJIA JaBJICHHUS.

OO0ocHOBaHME C ONOPO HAa TEXHOJOTMYECKYIO KapTy IPH IOMOILM IeJjarora Coco00B yMEHbIICHUS
U yBEJIMYCHMS JaBICHUS.

W3ydenune o pyKOBOJCTBOM II€[arora 3aBUCHMOCTH JIABJICHHS Ta3a 0T 00bEMa M TEMIIEpaTyphl.
W3yyeHne mox pyKOBOJACTBOM IIefarora OCOOCHHOCTEW Ilepeiadyd AaBIEHUsT TBEPIABIMH TEJIaMH,
XKHUIKOCTAMHU U Tazamu. OOOCHOBaHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHHS BEIlECTBa B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSHHSX NPETI0KEHHBIMU (GOpMYITHPOBKaMH.

Habmonenue 3a 3KCepUMEHTANBHBIM JOKa3aTeIbCTBOM 3aKoHa [ackans.
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2. Hepe)laqa JaBJICHHUA ) KUJKOCTBIO U I'a30M.

Pemenne TUMOBBIX pacu€THBIX 3aAad B 1—2 neiicTBHA € ONMOPOM Ha alrOpUTM, NMPEIBAPUTENIBHO
pa300paHHBIIl COBMECTHO C MEJAaroroM Ha pacuyéT AaBJICHHUS TBEPIOTO Tena.

JaByenue
Kuakoctu (5 v)

3aBUCHMOCTh  JaBJICHUSI  JKHIKOCTH  OT
TITyOMHEI. Tuopocmamuueckuii napaooxc.
Coobwarowuecss  cocyoul. Tuopasnuyeckue
MeXAHUZMBL.

ﬂemoncmpauuuz

1. Coobmraromuecst COCybI.
2. l'mppaBiugeckwii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHUYECKYIO KapTy NOJ PYKOBOACTBOM IeJlarora 3aBHCHUMOCTHU
JABIICHUS KHUIKOCTH OT TIIyOHHBI OTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HavyanbHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKkoHa [lackans.
W3y4yeHne cOBMECTHO C MEJaroroM COOOIIAIOIMNXCS COCYIOB.

Pewenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOPUTM, NpPEABAPUTENBHO
pa300paHHBII COBMECTHO C MEIaroroM Ha pacyéT NaBICHHS )KUAKOCTH.

Habmonenue 3a 00bsICHEHHEM NIPHUHIIMIIA JEHCTBHS THAPABINIECKOTO TIpecca.

Ananmu3 U OOBSCHEHHE C ONOpOoM Ha JUIAKTUUECKUH Marepuan IOJ KOHTpPOJIeM Iejarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBJICHUS KUIKOCTU U 3akoHa [lackais,
HaIpuMep MPOLECCOB B OpraHU3Me Ipu Iiy6okoBogHOM HeIpstHUN (MC — Ounosorus).

AtMocgepHoe
napiyenue (6 4)

Atmocdepa 3emin U atmMocepHOE NaBIICHHE.
Tlpuuunvl cywecmeoganus 6030YuiHOU 000104KU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo oaegneHus. 3asucumocmeo
ammocgeprozo  OagneHuss om  blcOmMbl  HAO
ypoenem mops. Ilpubopvl  Ona  usmepenus
ammocgeprozo 0asnenus.

ﬂemoncmpauuu2

1. [IposiBnenne neicTBus aTMOCHEPHOTO

JIaBJICHUSL.

HaGmonenue 3a skcniepuMeHTaNbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBICHUSL.

AHanu3 ¥ 00BsSCHEHHE C ONOPOil Ha TUIAKTHYECKUI MaTepual MoJi KOHTPOJIEM I1e/1arora OIbITOB U
MPaKTHYECKUX CUTYaIMH, CB3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO TaBICHUS.

Habmronenue 3a 00bACHEHHEM CYILIIECTBOBAaHHA aTMOc(hepsl Ha 3emMile U HeKOTOPBIX IIaHEeTax WIH e€
OTCYTCTBUs Ha Apyrux mianerax u Jlyne (MC — reorpadusi, actpoHOMHS).

ba3zoBoe mMOHMMaHWE NPUYUH H3MEHCHHS IUIOTHOCTH aTMOc(epbl € BBICOTOH M 3aBHCHMOCTH
aTMOC(EPHOTO AaBJICHUS OT BBICOTHI.

Pemenne THUMOBBIX PacyETHBHIX 3a1ad B 1—2 JEHCTBHUSA ¢ ONOPOH Ha ajJropuTM, HpeIBapHUTEIEHO
pa3o0paHHBIil COBMECTHO C TIEAaroroM Ha pacyét aTMOC(HEPHOTO JaBIICHHUS.

H3ydeHue nox pyKoBOJICTBOM IeJlarora ycTpolicTBa GapoMeTpa-aHepousa.
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HeiicrBue
JKHIKOCTH U rasa
HA NOTPY:KEHHOE
B HUX TeJio (7 4)

Heticmsue srcuokocmu u 2aza Ha NO2PYyicéHHoe
6 Hux meno. BrITankuBaromas (apxuMmenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bosoyxonnasanue.

ﬂemoncmpauuuz

1. 3aBHCHUMOCTh  BBITAJKUBAIOUIEH CHJIBI OT
00béMa  MOrpyXKEHHOW dYacTH Tela U
TUTOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECy

BBITECHEHHOMH XKHUIKOCTH.

3. YcnoBue miaBaHMS TeN: IUIABAaHHE WM
MOTPYy’)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOIIIEHUS MIIIOTHOCTEN TeNa U XKUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. UccnenoBanue 3aBHCHMOCTH Beca Tena B
BOJIE OT 00BEMa MOTPYKEHHOH B KHIKOCTb
4acTH Tela.

2. OmpeneneHyde  BBITAIKUBAIOIIEH  CHJIBI,
JICHCTBYIOIIE Ha Telo, IOrpyxkEHHOE B
JKUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHBAIOIEH
CUJIBl, JEUCTBYIOIIEH Ha TEJO B KUAKOCTH,
OT MAacchl Telna.

4. OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD
BBITAJIKMBAIOIIEH CHIIbI, JAEUCTBYIOIIEH Ha
TEJIO0 B XHIKOCTH, OT 00BbEMa MOTPYXEHHOM
B JKHJKOCTh YacTH Tela U OT IJIOTHOCTH
JKUJKOCTH.

5. KorctpyupoBanue apeomeTpa WU
KOHCTPYHPOBAHME JIOJKU U OMNperesieHne e
rpy30I0JbEMHOCTH.

Habmronenue 3a SKcrieprMEHTaIbHBIM O0HAPYKEHUEM NEHCTBHUS KHUIKOCTH U ra3a Ha MOTpyXEHHOE
B HHUX TEJIO.

OmnpeneneHne ¢ OMOpPOH Ha TEXHOJIOTWYECKYIO KapTy BBITAIKHWBAIOMICH CHIIBI, NEHCTBYIOmEH Ha
TEJ0, NOTPYXKEHHOE B XKUIKOCTb.

Habmronenne 3a mpoBeneHNEM U 00CYKIEHHE COBMECTHO C TIEaroroM ONBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM
B ’KUJKOCTb YacTH TeJa U OT MJIOTHOCTHU KUIAKOCTH.

HccrnenoBanre moJ pPYKOBOJACTBOM IElarora 3aBHCHMOCTH Beca Tella B BoAe OT 00BEMa
MOTPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpeABaAPUTENHHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMEIa M YCIOBHS TUIABaHUS TEI.
KoHcTpyupoBanue npu nmomoiy neaarora apeoMerpa Wik KOHCTPYHUPOBaHUE JOIKU U OINPENEICHHE
€€ Tpy30IIOABbEMHOCTH.

Pazpnean 5.

Pa6ora u momHoCcTh. JHeprus (12 4)

Pabora
M MOIIHOCThH

Bw

Mexanunueckas padora. MomHoOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpPENICNICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
NaJicHUM Tela MU CWIbl TPEHUs IPU DPABHOMEPHOM IIEPEMELIEHUM Teja [0 TOPU30HTAIbHON
NIOBEPXHOCTH.

Habmronenue 3a neMoHCTpanuei pacuéra MOIHOCTH, Pa3BUBAEMOM MTPH OABEME T10 JIECTHHUIIE.
Pemenne THUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM Ha pacuéT MEXaHHIeCKOH paboThl M MOIIHOCTH.
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IIpocreie
MeXaHu3MBblI (5 1)

IIpocTsie MEXaHU3MBI: phlyar, 610K,
HaKJOHHAs IUIOCKOCTb. [Ipasuno pasHogecus
puiuaea.  Ilpumenenue npaguna — pasHoGecus
puluaza Kk 010Ky. «3010moe npaguioy Mexamuku.
KIT MIPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE.

JHemoncmpayuu

1. IlpuMepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimaul

1.Onpenenenue pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBHYKCHUH Tena o
TOPU30HTAILHOU IOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHS pblyara.

3. U3amepenne KIIJI HaKkIOHHOH IIOCKOCTH

(3MeKTpOHHAS TEMOHCTPAIIHS).

HauvanbsHoe NOHMMAaHKE BBIMIPHIIIA B CHJIE MPOCTHIX MEXAHU3MOB Ha MPUMEpPE pbluara, HOJBHKHOTO
1 HENOJABWKHOTO OJIOKOB, HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue cCOBMECTHO € EAATOTOM YCJIOBUS PaBHOBECHS phlyara.

OOHapy)XeHHE TIOJl PYKOBOJACTBOM IIelarora C OIOPOH Ha IWAAKTHYECKHH MaTepuan CBOWCTB
MIPOCTHIX MEXAaHM3MOB B PA3IMYHBIX WHCTPYMEHTAX W IMPHUCIOCOOJICHUAX, MCIIONB3YEMBIX B OBITY
1 TEXHHKE, a TAKXKe B XKUBBIX oprannzMax (MC — Ouomorus).

Habmrogenne 3a SKCIEpUMEHTATBHBIM JIOKa3aTEICTBOM PABEHCTBA pabOT TpH MPHUMEHEHHU
MPOCTBIX MEXAHNU3MOB.

Omnpenenenue nox pykosoacTsoM nenarora KII/l HakI0HHOM MIIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa3o0paHHBIIl COBMECTHO C MEAAaroroM Ha IPUMEHEHHUE MpaBuiia PABHOBECHS pbluara M Ha pacyér
KIIA.

Mexanuueckas
neprus (4 4)

Mexannueckass 3Heprus. Kuumemuueckas u
nomenyuanvuas suepeus. Ilpeepawenue 00Ho2o
8uda Mexamuueckol 3Hepeuu 6 Opyeoll. 3aKOH
COXpaHEHHs PHEPTHU B MEXaHHKE.

JlaGopaTopHbie paGoThI M ONBITHI.

HaGmronenne 3a sKcriepuMeHTaTbHBIM ONPECICHUEM U3MEHEHUs KMHETUYECKON U MOTeHIINATbHOM
SHEPI'uM TeJla MPU €ro CKaTbIBaHUU 110 HAKJIOHHOM MJIOCKOCTH.

®opMynUpOBaHUE COBMECTHO C IE€JAaroroM Ha OCHOBE HCCIENOBaHMS 3aKOHA COXPaHEHMS
MEXaHUYECKOH HEPTHU.

[IpencraBneHue npu NOMOILIHY NEAATOra IPaHUL IPUMEHUMOCTH 3aKOHA COXPAHEHHUSI YHEPTUH.

1. Uzyuenne 3aKOHa coxpaHeHHs1 | PemreHne THUIOBBIX pacu€THBIX 337a4 B 1—2 NEHCTBHSA C ONMOPOH Ha alrOpuUTM, MPEIBapUTEIHLHO
MEXaHHYeCKOH  3HEepruu (97exTpoHHast | pa300paHHBIN COBMECTHO C IE€aroroM C UCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS SHEPTUH.
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 4)
8 KJIACC (68 u)

TemaTrnuecknii
0JIOK, TEeMBI

OcHoBHoOE coiepkaHue

OcHOBHbIE BU/IBI 1€SITETbHOCTH YUAIITUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Paznen 6. TenuioBble siBieHus (28 1)

41




Ctpoenue
M CBOlicTBa
BewecTna (7 4)

Ocnognoie non0JICenUs MONEKYAAPHO-
KUHEMU4YecKol meopuy CMmpOoeHUs 6ewecmsa.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoarouue  OCHOGHble — NOJNOJHCEHUs
MONEKYAAPHO-KUHEMUYECKOU MeopUl.

Monenu TBEPIOTO, KHUIKOTO W ra3000pa3HOro
COCTOSIHUM  BewectBa. Kpucmannuueckue u
amopguvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmell U meépoviX Mmeil HA  OCHOBe
NON0JICEH UL MONEKYAAPHO-KUHEMUUECKOU
meopuu. CMadMBaHWUE U KANULIAPHbIE AGNEHUS.
Tennogoe pacuiupenue u cocamue.

,Zlemoucmpauuu2

1. HaGmoneHre OpOyHOBCKOT'O IBUYKEHHSI.

2. Habmonenue nuddy3um.

3. Habmonenue  siBineHui

KaIlWUISIPHBIX SIBICHUH.

4. HaOnroieHue TeIyIoBOrO paclIupeHus Tell.

5. I3MeHeHne nMaBieHHs Ta3a Npu M3MEHECHUH

00bEMa 1 HarpeBaHUU WIIH OXJIAKICHHUH.

Jlabopamopnuvie padbomot u onvimol.

1. OmpITBl IO OOHApPYKEHUIO JEHCTBHUS CHII

CMadYrBaHUA u

MOJICKYJISIPHOTO MIPUTSKCHUS (wmm
ANIEKTPOHHAS IEMOHCTPAITHS).

2. OmpIThl  TIO  BBIPAIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM CONM UM caxapa.

3. OmpiTBl 1O HAOJIOACHUIO  TEIIOBOTO

paciupeHusi ra3oB, JKUJKOCTEH M TBEPABIX

Tell.

4. OmpenerieHue TaBJICHUS BO3OyXa B OaJlloHE
ITIPHIIA.

5. OmBITE, JAEMOHCTPHUPYIOIIHE 3aBHCUMOCTH
JABJIICHUS BO3AyXa OT ero o0béMa U
HATrpPEeBaHUS WU OXJIKIICHUS.

6. Ilposepxa 2unomeswi JUHEUHOU
3asucumocmu OUHbl CMOAOUKA HCUOKOCTIU 8
mepmomempuyeckol mpyoxe om
memnepamypul.

HaOmonenne u MHTEPIPETAIMA COBMECTHO C IIEAaroroM OMbBITOB, CBUAETEIBCTBYOIMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3JINYHBIX BELLECTB B BOJE.

Pemenne TUNOBBIX pacuéTHBIX 3afay B 1—2 AEHCTBHS C ONOPOH HAa aJTOPUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEJaroroM IO OLEHMBAaHHMIO KOJIMYECTBA aTOMOB WJIM MOJIEKYN B
enuHHLEe 00bEMa BEIIECTBA.

[IpexcraBnenne npy MOMOIM Ieiarora OPOYHOBCKOTO JIBIIKEHUS, sIBICHUS AU(DDY3UN U pa3IHyuii
MEXly HUIMH Ha OCHOBE TOJIOKEHUH MOJIEKYIIPHO-KMHETUIECKON TEOPHU CTPOEHUSI BELIECTBA.
OOBsicHEeHNE TIPH IOMOIIHN TeIarora ¢ ONOpoil Ha JUIAKTHIECKUI MaTepual OCHOBHBIX Pa3ININi B
CTPOCHUHU Ta30B, JKUAKOCTEH M TBEPABIX TEI C HCIONB30BAaHHEM IIOJNOKEHUI MOJIEKYJISPHO-
KHHETHYECKON TEOPHUU CTPOEHHS BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM IEAArOra ONBITOB MO BEIPAIMBAHUIO KPUCTAJLIOB TOBAPEHHOMN COJIN
WM caxapa.

IIpoBeneHue COBMECTHO C MEAAaroroM U o0bsICHEHHE U3 NPEAJIOKEHHOTO IePedHs BEIBOJIOB OIIBITOB,
JEMOHCTPHUPYIOIIMX KAaWIIIPHbIC SABJICHMS U SIBIICHUE CMAYUBAHU.

OObsicHeHHE C OMOpPOH Ha TEXHOJIOTHYECKYIO KapTy II0J pYKOBOJACTBOM IeJarora poJiH
KaIWUILIPHBIX SBJICHUH AJIS IOCTYIUICHHS BOABI B opranu3M pacteHuit (MC — Ouosnorus).
HaGmtoeHue onpITOB 10 HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl.
OObsicHEHHE C ONOpPOH Ha TEXHOJOTHYECKYI0 KapTy II0J] PYKOBOJCTBOM IeJarora COXpaHEHUs
00b&Ma TBEPABIX TEJ, TEKYyYECTH JMXUIKOCTH (B TOM YHCIE, PAasHUNIBI B TEKyYeCTH IS pa3sHbIX
XKHUJKOCTEH), NaBICHHSA Ta3a.

Habmonenue 3a mpoBeieHUEM OIIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro
00bEéMa M HarpeBaHUsl WIN OXJIAXICHWS, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO
yUYEHHUSL.

AHanu3 NpH TOMOIIH TIejarora ¢ ONopoi Ha AWAAKTUYECKHH MaTepuasl NMPaKTHYECKUX CUTYaluii,
CBSA3aHHBIX CO CBOMCTBAMU I'a30B, XKHUIKOCTEN U TBEPABIX TEIL.
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TenjioBbie
npoueccs! (21 4)

Temnepatrypa. Ceasbe  memnepamypel  co
CKOPOCMbIO MENN08020 OBUNCEHUSL HACTHUY.

Buytpennsas sseprus. Cnocobwr usmenenus
6HYympeHHel  dHepeuu: — menionepedaid U
cosepuienue pabomovl. Buovi mennonepedauu:
Mennonpo8oOHOCMb, KOHBEKYUSL, U3NTYUeHUe.

KomnuaectBo TEIIOTHI. Y nenpHas
TEMI0EMKOCTS  BEIIECTBA. Tennoobmen  u
mennogoe pasHogecue. YpagHeHue mMeni08020
oananca.

Inasnenue u omeepoesanue KPUCMANTUYECKUX
sewgecms.  YJenbHas ~ TEIUIOTA  IIABJICHUS.
Ilapoobpazosanue u wxomodencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEIUIoTa
napoobpa3zoBaHus. 3agucumocms memnepanmypvi
Kunemust om ammocgeprozo oaesneHus.
Brasicnocmo 6030yxa.

OHeprust  TOIUIMBA.  YIeNmpHas  TeIlIoTa
CrOpaHus.

IHpunyuner pabomuvl mennogevix Osucamernell.
K menio8oco
osucamens. Tennosvie Osucamenu u 3awuma

okpyacaroweti cpedwt (MC).
3akon coxpamenusi u npespawenus snepeul 8
mennoswix npoyeccax (MC).
Zlemomcmpauuu2
1. IlpaBuia U3MEPECHUS TEMITEPATYPHI.
2. Bugsl Temionepeaayu.
3. OxmaxJeHue Mpy COBEPILEHNU PabOThI.
4

. Harpeanne mpm coBepumieHun paboThl
BHELTHUMH CHJIaMU.
5. CpaBHeHHE  TETUIOEMKOCTEH  pa3IMUHBIX

BCIIIECTB.

. Habmonenne kuneHus.

7. HabmomeHne TIOCTOSTHCTBA — TEMIIEpaTyphl
NIPY TUTABJICHUH.

8. Moy TENIOBLIX JBUATATENEN.

Jlabopamopnvie padomot u onvimeol.

1. Ilpogepka eunomeswi JUHENHOU
3A8UCUMOCIU OTUHBL CIOJIOUKA HCUOKOCTNU 8
mepmMoMempuieckoll mpybke om

(o2

OOocHOBaHHME TO MOATOTOBJIEHHOMY QJITOPUTMY COBMECTHO C IIEarOrOM HpaBHI H3MEpEHUs
TeMIepaTypsl.

CpaBHeHHE Pa3IMYHbBIX CIOCOOOB U3MEPEHUS U LKAl TEMIIEPATYPHI.

HabnroneHue 3a npoBeZicHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH 3HEprun Tena B
pe3ynbTare TeIionepeiadn U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeJeHUEM OIBITOB, OOCY)KACHHE MPAKTUYECKUX CUTYaLHUH, 1eMOHCTPUPYIOLIHX
Ppa3iIuYHbIe BUIBI TEIIONEPENAYH: TEIUIONPOBOAHOCTD, KOHBEKIUIO, H3ITyYEHHE.

HccrnenoBanne ¢ Omopod Ha TEXHONOTMYECKYIO KapTy IO PYKOBOICTBOM IE€Narora SBICHUS
TeTI000MEHa IIPY CMEIIUBAHNY XOJIOJHOH 1 ropsidei BOIbI.

Habmronenne ycTaHOBIICHHS TEIIOBOTO PAaBHOBECHS MEX/TY TOPSUEH U XOJOTHOW BOJIOM.
OmnpeneneHne Ipy IMOMOINH II€Jarora KOJINYecTBA TEIUIOTH, HOIyYEHHOTO BOJIOH MPHU TEIIIOOOMEHE
C Harp€TbIM MCTAJINIMYECKUM HUJIUHIAPOM.

Omnpenenenue 1o TadyuIe YAEIbHON TEINIOEMKOCTH BEIIECTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEeABAPUTEITHHO
pa306paHHLIﬁ COBMCCTHO C II€aaroroM, CBA3aHHBIX C BBIYHUCICHHCM KOJIHYCCTBA TCIJIOTHI H
TEeMJI0EMKOCTH IIPH TETUIOOOMEHE.

Amnanuz Inpyu noMomuy neaarora CI/ITyaHI/Iﬁ MPAKTUYECKOTO0 HUCIIOJb30BaHUA TCIJIOBBIX CBOMCTB
BEIIECTB W  MaTepHajoB, HANpHUMep B  MESIX  DHEProcOepeXeHMs:  TEIUIOM3OJIALHSA,
9HEprocOeperaoIne KpbIn, TePMOAKKYMYJIISTOPHI | T. 1.

HaOmonenue siBineHu HcapeHnst 1 KOHACHCALUH.

Habmonenue 3a rccieioBaHueM Ipoliecca NCTIapEHHUs Pa3THIHBIX KHIKOCTEH.

OOBsicHEHHE TI0 ATOPUTMY COBMECTHO € NIEJaroroM sIBJICHUH NCTIapeHusl 1 KOHAEHCALMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Habnronenne u o0bACHEHHE Tpoliecca KUIIEHHS, B TOM YHCJIEe 3aBUCHMOCTH TeMIIEPaTyphl KUIICHUS
OT JaBJICHHUS.

Omnpenenenye 1o TabIuIe OTHOCUTEIFHOM BIaXXKHOCTH BO3-TyXa.

Habmronenue nporiecca IaBiIeHns KPUCTAIUIMYECKOTO BEIIECTBA, HAPUMeED, JIbJA.

CpaBHeHI/Ie o IMJjIaHy IMpyu OOoMOIM mneaarora MNpOHCCCOB IIJIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MATYeHHs IPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o TadJIUIE YACTbHON TEIUIOTH TIABICHNUS JIbJA.

OObsicHEeHHE TI0 CXeMe TI0ciie 00CYKACHHS C TEeAaroroM sBJICHUH IUIaBICHUS U KPUCTAJUIM3aINH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C II€IaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TEIIOTHI B
mponeccax TeIionepeaadn Mmpu miIaBJICHUU U KPUCTAIIIIM3allUNU, HCTTAPEHUN U KOHACHCAITNU.

AHanu3 npu MOMONIM TeJarora ¢ onopoil Ha JUIAKTUYECKUI MaTepuajl CUTyaluid MpaKTUYeCKOTO
TIPUMEHCHUA SIBIICHUM TIJIABICHHS U KpUCTajllin3daliuv, HAIpUMEP, IMOJYYCHUEC CBEPXUNUCTHIX
MaTepHaJioB, COJIEBas TPesIKa U JIp.

Anamms IIpY IOMOIIH Megarora pa6OTI:.I " 00BICHEHNE IIpUHIHUIIA HeﬁCTBHH TCIIOBOT'O IBHUIATCIIA.
Brruncienne xoinmdecTBa TCIUIOTHI, BBIACIAIOMICTOCA IIPU CrOPAHNUN PAa3JIMYHBIX BUAOB TOIUIMBA, U
KII[ nBurarens.
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memnepamypeoi.

2.HaGnronenue W3MEHEHUS BHYTpEHHEH
SHEPrHU Tela B Pe3yNbTaTe TeIUIonepeaadn
¥ paOOTHI BHCITHHUX CHIL.

3. UccrnenoBanre sBICHUS TEIUIOOOMEHA MPU

CMCIIIUBAHUU XOJIOTHOW U TOPSUCH BOIBI.

4. Onpedenenue KoIu4ecmea meniomul,
HOIYYEeHHO020 6000U npu meniooomene ¢
Haz2pemviM MEeMAaLIU4ecKumM YUiuHOPOM.

. Mccnenosanue nporiecca UcrapeHus.

6. OmpeneneHre OTHOCHUTEIHHONH BIAXKHOCTH

BO3lyXa.

7. Onpedenenue yoenoHoU Meniomol NAAGIEHUS.

a60a.

]

OOcyxeHne COBMECTHO C IEJaroroM AKOJIOTHYECKHX ITOCIEICTBUI MCIOJIBb30BaHUS ABHIaTeNeH
BHYTPEHHET'0 CTOPaHus, TEIUIOBBIX U THApo3aekTpocTaHuuil (MC — 3Konorus, Xumus).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)

DleKTpUYecKue
3apsiabl.
3apsikeHHbIE
Teja M uX
B3auMMoOJeicTBHE
(7 4)

Onexmpuzayus men. JIBa poja MEKTPUUSCKUX
3apsa0B. BzaumonelcTBUEe 3apsSyKEHHBIX — TEll.
3axon Kynona (3asucumocms cunvl
63AUMOOCUCMBUSL 3APANCEHHBIX e OM GENUUUHDL
3aps008 U PACCMOAHUSL MEeHCOY MELAMU).

DnexkTpuueckoe  TmoJe. Hanpsowcénnocmo
anekmpuyeckoeo noas. Ilpunyun cynepnozuyuu
INeKMpuYeckux  noneu  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnuwlii 2NIeKMpUYecKuii 3aps0.

Cmpoenue amoma. TIpOBOTHUKU M TUIICKTPUKH.
3aKOH COXpaHEHHUS JEKTPUIECKOTO 3apsaaa.
Zlemomcmpauuu2
1. DnexTpu3anys Tel.
2. lea poga DJIEKTPHYCCKHX 3apsSI0B U
B3aHMOIIeI>iCTBPIe 3apsHKEHHBIX TEJI.
3. YCTpoiicTBO 1 IeHCTBHE AIIEKTPOCKOTIA.
4. DIIeKTPOCTaTUYECKAS HHYKIIHS.
5. 3aK0H COXpaHEHHUS IJTEKTPUIECKUX 3apsi/I0B.
Jlabopamopnuvie padbomovt u onvimul.
1. OnbITH 0 HAOIOJCHUIO SJCKTPU3AIMH TE
WHIYKIEH U IPH COMPUKOCHOBCHUU.

Habmonenue 3a mpoBeieHUEM OTIBITOB IO 3JIEKTPHU3ALMH TEJ IIPU CONPUKOCHOBEHNH W HHAYKIUEH.
HaGmonenue u o0bSCHEHUE C OMOPON HAa AMIAKTUYECKHH MaTeprai B3aUMOJCHCTBUS OJHOMMEHHO
U PAa3HOUMEHHO 3apsKEHHBIX Tell.

OObsicCHeHHE MTPY TIOMOILY Te/Iarora MpUHIKNA AeHCTBUS 3JIEKTPOCKOTIA.

OOBsICHEHHE COBMECTHO C TII€JJaroroM SIBICHHM D3JEKTpU3aIlMM IPH CONPHKOCHOBEHHUH TeNl HU
UHAYKLIHEH C UCNOIb30BAaHUEM 3HAHUM O HOCUTEISAX 3JIEKTPUUECKUX 3apsi/iOB B BELIECTBE.
PacriosHaBanne u OOBSCHEHHWE II0 CXEME COBMECTHO C IMIEaroroM SIBIEHWH 3IIEKTPU3ALNU
B MOBCEJHEBHOM KHU3HH.

Habmonenne u oObsICHEHHE C ONMOPOH Ha TEXHOJIOTHYECKYIO KapTy OIBITOB, MILIIOCTPUPYIOLINX
3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsija.

HaGmoenne onpITOB IO MO/IEITMPOBAHHIO CHIIOBBIX JTMHUH 3JIEKTPUUECKOTO MOJISL.

HccrnenoBanne moa pykoBOACTBOM Iejarora JEMCTBUSI AJEKTPUUYECKOrO IOJII HA NPOBOAHUKU U
JUDJIEKTPUKU
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HocTosiHHbI
3JIeKTpUYecKuii
ToK (17 4)

DNeKTpHYECKH TOK. Ycaosus cywecmeosanus
aneKkmpuyecko2o moxa. VICTOUHUKN MOCTOSIHHOTO
ToKa. JIeHCTBHUS ANEKTPHUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). ODiexmpuueckuil mox
8 JACUOKOCAX U 2A3AX.

PaboTa W MOIIHOCTH 3JEKTPUYECKOrO TOKa.
3axon [orcoyrs—Jlenya. Onexmpuueckue yenu u
nompeoumenu 31eKMpUYecKol dHepeuu ¢ Ovimy.
Onexrpuueckas 1emnb. Cuiia Toka. DIeKTpHIecKoe
HanpspkeHne.  CONPOTHBIICHWE  HPOBOIHUKA.
Yoenvnoe conpomuenenue eewjecmea. 3akon Oma

Ul ydacTka 1end. [locienoBatensHOE U
napajiesibHOe COEIMHEHNE TIPOBOTHUKOB.
Kopomxkoe 3amvixanue.

,Zlemoucmpauuu2

1. ITpOBOTHUKY U TUINEKTPUKH.

2. MonenupoBaHue CHJIOBBIX JIMHUN

3JEKTPUUECKOTO MOJI.

. UcTOYHUKH IOCTOSIHHOTO TOKA.

. JleHicTBUS 3NEKTPUUECKOTO TOKa.

. DJIEKTpUYECKUI TOK B KHUIKOCTH.

. T'a30BBIil pazpsa.

. IaMepeHne cHiIpl TOKa aMIIepMETPOM.

. I3MepeHne 3IIEKTPUYECKOTO  HAMPSHKCHUS

BOJIbTMETPOM.

9. PeocTar 1 MarasuH CONpOTHBIICHH.

Jlabopamopnvie padbomot u onvimol.

1. UccnenoBanue AEWCTBUS DIEKTPUIECKOTO
I0JIS1 Ha TIPOBOIHUKH U TUDJICKTPUKH.

2. COopxka u mpoBepKa paboThI SJIEKTPUIECKOH

LETH TOCTOSTHHOTO TOKA.

W3mepeHne u peryInpoBaHUe CHIIBI TOKA.

4. UsmepeHue u peryiupoBaHue
HATIPSKCHUSL.

5. Hccnedosanue 3agucumocmu Cuivl MoKa,
uoywezo yepes pesucmop, om
CONpOMuUBIeHUs Pe3UCMOPA U HANPANHCEHUS.

6. Onwimvl, demoncmpupylowjue 3a8UCUMOCHIb
NEKMPUUECKO20 conpomuenenus
npoBOOHUKA Om e20 ONUHbl, NIoWAoU

O~NO Ol W

w

Habmronenne pa3imyHBIX BHIOB JCHCTBUS DIEKTPUYECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
TE€JaroroM 3TUX BUOB IEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMe U UCIBITAaHKUE 0] KOHTPOJIEM IeIarora JICKTPUICCKOM IS MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanyei H3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmonenue 3a jeMoHcTpanyeid u3MepeHust SJeKTPUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
IIpoBeneHue u OOBSICHEHHE IPH TMOMOIIU YYUTENS OIBITOB, JICMOHCTPHUPYIOIIMX 3aBHCHMOCTH
3JIEKTPUYECKOTO CONPOTHBIICHUS IPOBOAHMKA OT €0 JUIMHBI, IUIOIIAAM IONEPEYHOrO0 CEYEHUs U
Marepuana.

Habmronenne 3a JIeMOHCTpaIfied MCCIIeOBaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBJIEHUS PE3UCTOPA U HAMPSKEHUSI HA PE3UCTOPE.

ba3zoBrie npencTaBneHrs 0 NpaBUIaX CIOXKEHUS HAPSLDKEHUH NPU MOCJIENOBATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

ba3zoBsle npeicTaBIeHUs O IpaBUiIax AJIs CUIIBI TOKA IIPY NapaJLICIbBHOM COEJUHEHUU PE3UCTOPOB.
HabnrogeHne nAeMOHCTpalM IEfarora O CHUTYyalusX IIOCIEeIOBATENbHOTO U MapajieIbHOro
COEJMHEHUS TPOBOJIHUKOB B JOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA ajlroOpuTM, MpeABapUTEIHHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIoJb3oBaHHeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTrO  CONPOTHUBIICHUS MPU  IOCJIEJOBATEILHOM U  IApajUICIbHOM  COCIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECCKYIO KapTy IIOA PYKOBOJICTBOM Tiearora padOTHI
3JIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

Onpenenenue ¢ onopoid Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM II€larora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIACIISIEMOI Ha pe3UcTope.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIaMIIOUYKy OT HalpsKSHUS Ha Heil.
OmnpeneneHue C OHMOpPOW Ha TEXHOJOTMYECKYI0 KapTy Iof pykoBoacTBoM mnemarora KIIJ]
HarpeBaTelIs.

Habmronenue 3a ncciegoBaHueM npeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OOBpsicHEHHE TIOCNE pacCy)XACHHS C IEJaroroM M COCTaBJICHHE IJIaHa-KOHCIIEKTa YCTPOWCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.

OO0BsicCHEHHE TIOCIIE PACCYKACHUS C TIEIarOrOM M COCTaBJICHHUE TIaHa-KOHCIIEKTa MIPUIHH KOPOTKOTO
3aMBbIKaHMA U NIPUHLKIA AEHCTBUS IJIABKUX MPEIOXPAHUTENEH.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPOH HAa alrOpUTM, NMpEABAPUTENBHO
pa300paHHBIN COBMECTHO C IIEIarOroM C MCIIONb30BaHueM 3aKkoHa J[xoynsi—JleHna.

HabnroneHne BOSHUKHOBEHUS 3JICKTPUIECKOTO TOKA B KHUIKOCTH.
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10.

11.

12.

NONePeuH020 cedeHus: U Mamepuad.
Ilposepra npasuna cnodicenusi HANPANCeHUll
npu nocied08amenbHOM COCOUHEHUU O8YX
Pe3UCMOpO8.

Ilposepra npasuna oOas cunvl Moka npu
napanienbHOM COeOUHEHU PE3UCOPO8.
Omnpeneneare  pabOTBI  AIEKTPHYECKOTO
TOKa, HIYIIET0 Yepe3 Pe3ucTop.
OmnpeeneHue MOIHOCTH 3JEKTPUIECKOTO
TOKa, BBIICIISIEMOI Ha PE3UCTOPE.
HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa,
HAYLIETO Yepe3 JaMIOYKy, OT HANPSDKEHHS
Ha HEil.

Onpeoenenue KII/[ nacpesamens.
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MarsnurHsie
siBJieHus (6 1)

IlocrosiHHbIE MarHuThl. B3anmoelicteue
MIOCTOSIHHBIX MarHuToB. Maenumnoe noie.
Maenumnoe none 3emau u e2o 3naverue 0is
orcusnu Ha 3emne. Onvim Opcmeoa. Maznummoe
noze snexmpuuecko2o moka. Ilpumenenue
9NEKMPOMASHUMOE 8 mexHuKe. /lelicmeue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb HOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoosucamernet 6
MeXHUYecKUx yCmpoucmseax u Ha mpancnopme.
ﬂemoncmpauuuz

1. B3auMoeiicTBH€E TOCTOSIHHBIX MArHUTOB.

2. MopenupoBaHue HEBO3MOXXHOCTH

paslieneHus MoJt0CcoB MarHuTa.
3. MopenupoBaHue MarHUTHBIX
MIOCTOSIHHBIX MarHUTOB.

4. OnsIT DpcTena.

5. MarautHOe T0JIe TOKA. DIEKTPOMATHUT.

6. JleficTBHe MarHUTHOTO TIOJIA HA TIPOBOIHHUK C
TOKOM.

7. DneKTpoABUraTeb MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padomot u onvimol.

1. Uccnenosanue MarHUTHOTO
B3aMMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB.

2. Usyuenwue MarHUTHOTO ToJIst
MOCTOSIHHBIX MarHUTOB NPU WX OOBEAHHEHUH H
pazlieneHuu.

3. HUccnenosanue IEUCTBHUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

4. OmnsITH, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIbI B3aUMOJAEHMCTBHS KaTYLIKU
C TOKOM UM MarHuTa OT CHWIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

5. H3yueHwme AEHUCTBUSI MAarHWTHOTO TIOJA
Ha TIPOBOJIHUK C TOKOM.

6.  Koucmpyupoeanue u usyyenue pabomoi
91eKmpoosucamers.

7. Usmepenne KII/I snekrponBurareabHON
YCTaHOBKH.

roJieit

Hccnenosanue noj pyKoBOJICTBOM [1€Jarora MarHUTHOI'O B3aUMOJECHCTBYS IOCTOSIHHBIX MarHUTOB.
H3yyenue ¢ omopoil Ha TEXHOJIOTMYECKYHO KapTy IOJ PYKOBOACTBOM II€arora MarHUTHOIO IIOJS
MIOCTOSTHHBIX MarHUTOB NPU UX O0OBEANHEHUH U Pa3/ICICHHN.

HaOmonenue 3a mpoBeieHHEM OTIBITOB M0 BU3YaJIN3alUH OIS HOCTOSHHBIX MarHUTOB.

W3ydenue mox pykoBOACTBOM MENATOra sIBJICHUS] HAMArHUYMBAHUS BEILECTBA.

HccnenoBanne COBMECTHO C MEAArOroM AEHCTBHS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBEIEHHEM OIBITOB, JEMOHCTPUPYIOUINX 3aBUCHMOCTh CHIIBI B3aUMOZIEHCTBHUS
KaTyIIKH C TOKOM M MarHUTa OT CHJIBI U HANIPABJIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TNOMOIIM II€Aarora CHUTyaldid NPaKTUYECKOro IPHMEHEHUs! 3JEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3yyenne ¢ omopodl Ha TEXHOJOIMYECKYIO KapTy II0J PYKOBOJACTBOM IleJarora JIeHUCTBUS
MAarHUTHOI'O II0JISl Ha IPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoi Ha IUJAKTUYECKUI MaTepuall JeHCTBYS dJIEKTPOABUTaTE.

W3mepenue coBmectHO ¢ negarorom KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BbazoBple mpencraBieHus O PasMMYHBIX NMPUMEHEHHAX 3JICKTPOABHTaTeNel (TpaHCIOPT, OBITOBHIC
YCTpOWCTBA U JP.).

47




JIEeKTPOMArHUT
Hasl HHAYKIHUS
(49)

Onvimoi @apaodes. AHenenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi Nnoy4eHus

INeKMPUUECcKol dHepauu. DICKTPOCTAHIIMH Ha
B0300HOBIISIEMBIX HCTOYHUKAX YHEPTHH.
ﬂemoncmpauuuz
1. UccnenoBanne SBICHHUA 3IIEKTPOMATrHHUTHOM
WHIYKIHH.

2. OnsrTer @apanest.

3. 3aBHCHMOCTh HANPAaBJICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BOZHUKHOBCHHUS.

4. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padomot u onvimeol.

1. OnmpITBI MO HUCCJACAOBAHUIO  SBJICHHS
3J'IeKTpOMal"HHTHOI>i WHAYKIONU:
HUCCIICOBAaHUE WM3MEHEHUM 3HAaYCHUs U
HaTpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C ImCIaroroM OIIbITOB IIO HCCICOOBAaHHUIO SBJICHHUA BHCKTpOMaFHI/ITHOfI
WHAYKOWUU: UCCIICAOBAHUEC W3MEHCHUM 3HAUCHUS U HanpaBJICHUA UHAYKIHUOHHOT'O TOKa

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

TemaTnuecknii OcHOBHOe cofiep:kaHune OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALIMXCS
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBHUII)
Pa3znen 8. Mexanunuyeckue siBiaeHus (40 4)
Mexanuveckoe Mexanuueckoe JABIXKCHHE. MarepuanbHas | AHaJIH3 ¢ TOMOIIBIO Iearora u 00CyKICHUE Pa3IMIHBIX TPUMEPOB MEXaHUYECKOTO JIBHKCHUS.
JBHKEHUE touka. Cucrema orcuéra. OTHOCHUTENBHOCTH | OOCYXKAEHHE COBMECTHO C MEIArOroM IpaHuI] IPUMEHUMOCTH MOJIEIH «MaTepuanbHasi TOUKay.
U Ccr0Cco0bI ero MEXaHHUYECKOr0  JBWXKEHUsA.  PaBHOMepHOe | OmmcaHue mociie OOCYXKACHHUS C TEeJaroroM MEXaHWYECKOTrO JBIDKCHHS Pa3IMYHBIMH CIIOCOO0aMHU
onucanus (10 u) | npsamonuueitHoe naBwxkeHue. Hepasnomephoe | (ypaBHeHue, Tabuna, rpaduk).
npamonunetinoe  osudicenue.  CpemHsis  u | AHanM3 TOJN PYKOBOJACTBOM IEarora J>KU3HEHHBIX CHUTYallMif, B KOTOPBIX MPOSBISETCS
MCHOGEHHAs cKoOpocmb mena npu | OTHOCUTEIHLHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
HEPABHOMEPHOM OBUNCEHUU. HabnromeHne MeXxaHUIeCKOTO JBIDKECHUS TeJla OTHOCHTEIFHO PA3HBIX TEll OTCUETA.
Yckopenne. Pasnoyckopennoe | CpaBHEHHE TIyTeH U TPaeKTOPHUI IBMKEHHUS C OMOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM
npAMONUHeHoe osuoicerue. CBobomHOE | Tegarora OZHOTO M TOTO K€ TeJla OTHOCHTEIIFHO Pa3HBIX Tell OTCUETA.

nageuue. Onvimot I anunes.

Pagnomepnoe Osudicenue no oxpys’cHocmu.
IHlepuoo u wacmoma obpawenus. Jluneiunas u
yenoeas ckopocmu. Llenmpocmpemumensroe
ycKopeHue.

Hemoncmpayuu

1. HaGmrogeHne MEXaHMYECKOT'O IBMKEHHUS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE nyred U TpaekTopui
JIBIDKGHUS OJHOTO W TOTO K€ Tena
OTHOCHUTEIIFHO PA3HBIX TEJ OTCUETA.

3. UsMepeHHEe  CKOPOCTH H  YCKOPEHHUS
TMPSIMOJMHEHHOTO ABIDKCHHS.

4, UccnenoBanne
PaBHOYCKOPEHHOTO JBIKCHUS.

5. Habnronenne  IBUKEHUS
OKPYXXHOCTH.

6. HaGmonenue
MPOUCXOIAINX B
«Tenexka» mnpu e€
YCKOPCHHOM  JIBH)KCHUU
kabuHera Quznky.

NPU3HAKOB
TClIa 1o

MEXaHUYECCKHUX SIBJ'IGHI/II\/’I,
cuctemMe  OTcuéra

PaBHOMEPHOM |
OTHOCHTCIIHLHO

AHanu3 ¢ moMonIbio mefarora Tekcra ["ammres 00 OTHOCHTEIPHOCTH ABIKCHHUS; BHITIOHEHHE 3aJaHU N
0 TEKCTY (CMBICIIOBOE UTEHHE).

[Ipocrelimme BBEYUCIECHUS MO 00pa3ily CpemHEedl CKOPOCTH CKOJBKEHHUS OpycKa WIIH IBHKCHUS
IapUKa 110 HAKJIIOHHOM IUIOCKOCTH.

AHanu3 1 00CyXJIeHHe C ONIOPOil Ha TEXHOJIOTMYECKYIO KapTy 10/ PYKOBOJICTBOM II€Aarora criocooos
MpUOIIHKEHHOTO OIIpEeNICHISI MTHOBEHHOI CKOPOCTH.

OmnpeneneHre MOCIE PacCyKIEHHs C ITIeJaroroM MO CXeMe CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS
(1Iapuka B )KMIKOCTH, MOZEIH DJIEKTPUYECKOTO aBTOMOOMIIS M T. I1.).

OmnpeznencHre COBMECTHO C IIEaroroM IIyTH, HMPOWICHHOTO 3a MAaHHBIH NMPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJa 1Mo TpaduKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO JIBHYKEHHUS OT BPEMCHH.
HavanpHple mpencTaBiieHHWE O MPHHIUIIAX JCHCTBUS TPUOOPOB, H3IMEPSIOMINX
(ctimmomeTpoB).

[pocrelimme BBEYUCIEHHUS 1O 00pa3ly IMyTH W CKOPOCTH MPH PaBHOYCKOPEHHOM IPSMOJUHEHHOM
JIBIDKCHUH TeJa.

OrmnpejeneHre COBMECTHO C MEAAaroroM MpOMICHHOTO MyTH U YCKOPEHHMs IBIDKEHHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOI0 JIBUKEHHS TeJla OT BPEMEHH.
OmnpeneneHre ¢ TOMOIIBIO I[eJarora YCKOpEHHs Tejla MpH PaBHOYCKOPEHHOM JIBHIKEHHH IO
HAKJIOHHOH TNIOCKOCTH.

V3mepeHne 1o cxeme IOCie PacCyKACHHs C IeJaroroM MepHoja W 4acTOThl OOpallleHus Tena o
OKPY>KHOCTH.

OmnpeznencHre HaXOXKACHUS TOJ PYKOBOJICTBOM IEarora CKOPOCTH PaBHOMEPHOTO ABHIKCHHS Tela
IO OKPY>KHOCTH.

CKOPOCTb
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Jlabopamopnuvie padbomot u onvimul.

1. Koncmpyuposanue mpakma 0is paseona u
OanvHeliuez0 PaGHOMEPHO20 — OBUIICEHUS
WapuKa Uy menextcKu.

2. OnpeneneHue cpenHei CKOpOCTH
CKONILXKCHUSI ~OpycKa WM  JIBHOKCHUS
IIapyKa o HaKJIOHHOH IIOCKOCTH.

3. OmpeneneHre  yCKOpPEHHS  Tenma  IpH
PaBHOYCKOPEHHOM JIBIOKCHUH o
HaKJIOHHOH IJIOCKOCTH.

4. VccnenoBaHue 3aBHUCHMOCTH IIYTH  OT

BPEMCHHU npu PaBHOYCKOPEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.

5. Ilposepka 2unomesuvl: ecnu npu
PABHOYCKOPEHHOM osudIceHUU be3
HAUAIbHOU CKOPOCMU NYMU  OMHOCSMCI
Kak  pso Heuémnulx yucei, mo
coomeememeyrouue POMEIICYMKU

epemMeru 00UHAKOBHL.

Pelienue THUIOBBIX pacqéTme 3aJa4 B 1—2 JICUCTBHS C OHOpOﬁ Ha aJilrOpUT™M, MNpCABAPUTCIBHO
pa306paHHLIﬁ COBMECTHO C€ [MOeaaroroMm Ha OIpPCACICHUEC KUHCMATUYCCKUX XapaKTCPUCTUK
MEXaHUYECKOI'0 ABUIKCHHUA PA3JIMIHbIX BUJOB.

PacnioznaBanue u HpI/I6J'II/I)KéHHOC OIIMCAaHHUC I10 06p33Hy I0CJIC 06CY)K,H€HI/IH C negaroroM pasjn4yHbIX
BUOB MCXaHWYCCKOI'0 ABMIKCHUA B MNPHUPOJAC U TCXHHUKE (Ha npumepax CBOGO,Z[HO najgarommx TeCIi,
JBHMIXKCHUA )KUBOTHBIX, HeOECHBIX TCJI, TDAHCTIOPTHBIX CPEACTB U ,Hp)

B3aumopeiictBue
Ted (20 v)

IlepBeiii 3akon Helorona. Bropoit 3akoH
Hrerorona. Tperuit 3akon Herotona. [lpunyun
CYnepnosuyuu cul.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenusi:
CUNA MPEHUS CKONbIICEHUS, CULA MPEHUs. NOKOS,
opyeue 6U0bl MpeHus.

Cunma TsDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHHUA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jeuocenue naanem eoxpye Connya (MC).
Ilepeas kocmuueckas ckopocmos. Hegecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalibHOU TOYKH.
Abconromno  meépdoe  meno.  Pasnosecue
meépooeo  mena ¢ 3AKPenNéHHOU  OCbio
spaujenuss. MOMEHT cunsl. [Jenmp masxcecmu.

Jemoncmpayuu

1. 3aBHCHMOCTD YCKOpEHHS Tejla OT MAacChl

TeJa U ACHCTBYIOLIENH HA HErO CUJIBI.

2. HabmozeHne  paBeHCTBa  CHII

B3aUMOJEHCTBUM TEIN.
3. U3meHenune Beca Teda NpPU YCKOPEHHOM

pu

Habnromenne u 00CyKICHHE COBMECTHO C IIEAAarOrOM OIBITOB C IBM)KCHHEM Tela MPH YMCHBIICHHU
BIIMSIHUSL IPYTUX TEN, NPEMSTCTBYIOIUX JIBUKEHHUIO.

AHanu3 mo cxeMme Mociie pacCyKIEHUs ¢ NeJaroroM Tekcra ['anuies ¢ ONUMCAaHUEM MBICIEHHOTO
JKCIIEPUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH WHEPIMH; BBINIOJHEHUE 3aJaHUH IO TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHre o] PyKOBOJCTBOM IeIarora BO3MOKHOCTH BBIITOJHEHUS 3aKOHA HHEPIIHU B Pa3IMIHBIX
CHUCTEMax OTCUETa.

Habnromenue u 00CYXICHHE COBMECTHO C IEAaroroM MEXaHHYCCKHX SIBICHHM, MPOUCXOMASANIMX B
cucteme orcuéra «Temexka» mpu e€ pPaBHO-MEPHOM U YCKOPEHHOM JBW)KCHHU OTHOCHUTEIBHO
kabuHera Gpu3nKy.

JlelicTBUs C BEKTOpaMU CUJI: BBIIIOJIHEHHE 3aJjaHUM 110 CII0KEHUIO U BBIYUTAHUIO BEKTOPOB.
Habnromenue 3a MPOBEACHHUEM OIBITOB, IEMOHCTPUPYIOIIAX 3aBHCHMOCTh YCKOPEHHS Tejla OT
MPUIOKEHHON K HEMY CHJIbI U MacChl Teja.

AHanu3 1 00BSICHEHUE C OMOPOH Ha TEXHOJIOTHYECKYIO KapTy IO PyKOBOJCTBOM IIEAarora siBICHHH ¢
HCIOJIb30BaHUEM BTOpOro 3akoHa HproToHa.

Pemrenue TUNOBBIX pacu€THBIX 3a7ay B 1—2 geicTBUsS ¢ OMOpPOMl Ha aNropuTM, NpeABapUTEIbHO
pa3o0paHHBIl COBMECTHO C TEJaroroM C HCIOJb30BAaHHEM BTOPOro 3akoHa HEIOTOHA W mpaBmIa
CJIOKEHHUSI CHII.

OmnpeneneHre COBMECTHO C MEIAaroroM )ECTKOCTH TPY>KHHBI.

AHanu3 CUTyalMid C ONOPOM Ha TEXHOJOTHMYECKYIO KapTy TOJ PYKOBOACTBOM Ielarora, B KOTOPBIX
HaOJoaI0TCs ynpyrue aedopmarnyn, U ux oObsICHEHHE ¢ UCTIOB30BaHUEM 3aKkoHa [ yka.
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JIBHYKEHUH.
JlabopaTopHble padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIb)KEHUS OT CHUJIBl  HOPMAJIbHOTO
JIaBJICHUSL.
2. Onmpenenenne  Kod(pPUIUEHTA  TPEHUS
CKOJIbKCHHS.

3. OmnpeneneHue KECTKOCTH TPY>KUHBI.

Pemenue THMOBBIX pacdyETHBIX 3afad B 1—2 AeHCTBUS C OMOPOIl Ha alropuT™, HpeaBapUTEIbHO
pa300paHHbBIIl COBMECTHO C EIaroroM ¢ UCIOJIb30BaHUEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIY NEAArora 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMaJIbHOTO
nasneHusi. CoBMeCTHOE 00CysK/IeHHE Pe3yIbTaTOB HCCIICIOBAHUSL.

Omnpenenenye 1Mo KOHTPOJIEM IE1arora ¢ ONOpOi Ha KOHCIIEKT KO QUIIEHTa TPEHUS CKOJIbKEHHUSI.
M3mepeHue ¢ HOMOIIBIO NEJarora CUilbl TPEHUs OKOSL.

Pemenue TUNOBBIX pacuéTHBIX 3a7ad B 1—2 aeiicTBUs ¢ ONMOpPOM Ha aaropuT™M, NpEeABapUTEIBHO
pa300paHHBII COBMECTHO C TIEIaTOTOM C MICIIONB30BAHUEM (DOPMYIIBI IS CHITBI TPEHUS CKOJIBKCHHUS.
AHanu3 Mo cxeMe IMOCJE PAacCyXACHUs Nenarora O JIBHXKEHUM TEN TOJBKO MOJ IEHCTBHEM CHIIBI
TAKECTH — CBOOOTHOTO MafeHUsL.
OO0BsCHEHHE TI0J] PYKOBOJICTBOM TE/Iarora He3aBUCHMOCTH YCKOPEHHUS CBOOOAHOTO TaICHHUS OT MacCHI
Tena.

OrieHKa COBMECTHO C IEaroroM BEIMYMHBI CHJIBI TSATOTEHHs, IEHCTBYIOIIEH MEXIy ABYMS TelaMHU
(anst pa3HBIX Macce).

AHanu3 ¢ omopoll Ha MUAAKTUYECKUH MaTepuay ABHKEHHMA HEOECHBIX TeJl IOJ IEHCTBHEM CHIIBI
TATOTEHHS (C MCIOIBb30BAHUEM JIOTIOJIHUTENFHBIX UICTOYHUKOB HH(pOpMALnH).

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AeWCTBUSA C OMOPOWM Ha alIrOpUTM, IMpeaBaApUTENHHO
pa300paHHBIN COBMECTHO C IEaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (POPMYITBI
JUIsl pacuéra CUIIbI TSKECTH.
Habnromenne u oOcyxnaeHue c
IIPU YCKOPEHHOM JIBUKEHHH.
AHanu3 ¢ NOMOILBIO NE€Jarora ycioBUi BOSHUKHOBEHUS] HEBECOMOCTH U NIEPErPY3KHU.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 aeicTBUsS ¢ ONMOpPOM Ha ajaropuT™, NpeABapUTEIbHO
pa300paHHBIIl COBMECTHO C II€JaroroM Ha OIpezeieHHue Beca Tella B Pa3IMYHbIX YCIOBUSX.

AHanu3 ¢ Omopoil Ha TEXHOJIOTHYECKYIO KapTy MOJA PYKOBOJCTBOM Iearora Cui, AEHCTBYIOUINX Ha
T€JI0, IIOKOSLIEECs Ha OIOpE.

OmnpezeneHne ¢ MOMOIIBIO Me1arora IeHTPa TSHKECTH Pa3InIHbIX Tel.

IIOMOIIIBIO II€Jarora OIILITOB II0 HW3MCHCHHIO BECa TCla
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3aKoHBI
COXpaHEeHHS
(10 v)

Nmnynsc Tema.  HMsmenmenue  umnyiasca.
Hunynve cunvl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaxtuBHoe aBmxenue (MC).

Mexanunueckast pabora u MouiHocTh. Pabota
CHWJI TSDKECTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. IloTeHIMaNbHAs HEPTHA
Tena, MOMHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
Tomenyuanvnasn sHepaus Ccocamou NPYHICUHBL.
Kunernueckas 3HEprusl. Teopema o
KUHemuuecko 9Hepeuu. 3aKOH COXPAaHCHHS
MEXaHUYECKOH HEPTUU.

Hemoncmpayuu
1. Tlepemaua uMmynasca NPH B3aUMOAEHCTBUU

Tell.

2. Ilpeobpa3zoBanus
B3aUMOJICHCTBUM TEIL.

3. CoxpaHeHHE HUMIIyJIbCa MPH HEYNPYroM
B3aMMOJICHCTBHH.

4. CoxpaHeHHE WMIyJNbca MpH aOCOIIOTHO

YOpyroM B3auMOJIEHCTBHU.

HaOmonenue peakTHBHOTO IBIKEHHS.

6. CoxpaHeHHEe MEXaHMYECKOH 3HEpruu Ipu
CBOOOTHOM TaICHUH.

7. CoxpaHEeHHE MEXaHHYECKOHl SHEpPTuu IpH
JBIDKEHHUH TeJla IO JeHCTBUEM MPYKHUHBL.

Jlabopamopnwvie padomot u onvimol.

1. Omnpenenenue pabOTBI CHIBI TPEHHSA MpPHU
paBHOMEPHOM  JBIKCHHH  Tela 0
TOPU30HTAJILHOM IOBEPXHOCTH.

2. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
noabEMeE rpysa C HCIIOJIb30BaHUEM
HETIOJIBH)KHOTO M TIOABIYKHOT'O OJIOKOB.

3. M3ydenue 3aKoHa COXpaHEHUs YHEPTHH.

SHEPIHH IpH

o

HaGmonenue u o0cyx/ieHne ¢ OMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOUIHNX Tepeady UMITYJIbCca
NpU B3aUMOJCHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJbca MPU aOCONIOTHO YIPYroM M HEYIpPyroM
B3aUMOJICHICTBUU TeIl.

HaGmonenue neMOHCTpanuy mejarora CUTyaluid B OKpPY)KaroIleil JKU3HK C MCHOJIb30BaHUEM 3aKOHa
COXpPaHEHMS UMITYJbCA.

Pacnio3HaBaHne c omopoil Ha TEXHOJOTMYECKYIO KapTy IIOJ, PYKOBOJCTBOM IE€Jarora sBJICHUs
PEaKTHBHOTO OBMKEHUS B rpupose u Texanke (MC — Guonorus).

IIpuMeHeHHE COBMECTHO C NENaroroM 3aKOHAa COXPaHEHHS MMITyJIbca IS pacdéra pe3ylIbTaToB
B3aUMOJEHCTBUSL Ten (Ha TpuMepax HEYNPYroro B3aMMOJCHCTBHS, YNPYToro IEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJANHAKOBBIX TEJ, OJJHO N3 KOTOPBIX HEMOI-BIXKHO).

Pemenne THUMOBBIX pacdy€THBIX 3agad B 2—3 JEWCTBUSA C ONOPOH Ha alrOPHTM, IMPeIBapUTEIBHO
pa300paHHBIl COBMECTHO C II€JJarOrOM C HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezneneHue ¢ onopoi Ha TUAAKTUYECKUH MaTepHuan paboThl CHIIBI YIPYTOCTH IPU MOIBEME Ipy3a
C UCIIOJIB30BAHUCM HCIIOJABHIKHOI'O U IIOABUXKHOI'O 6J'IOKOB.

V3MepeHue cOBMECTHO C MeJaroroM MOITHOCTH.

H3mepeHue ¢ MOMOIIBIO elarora MoTeHIUAIbHOM SJHEPTHU YIPYTO Ie(OPMUPOBAHHON NPYIKHHBI.
I/I3MepeHHe COBMECCTHO C II€AaroroMm KUHETUYECKOM OHCPIUu TCJIa 0 AJIMHE TOPMO3HOT'O ITYTH.
HaGmonenne 3a 5KCIIEpUMEHTAIBHBIM CPaBHEHHEM H3MCHCHHS ITOTEHIMANBHONH W KMHETHYECKOH
SHEPIUil Tena NpH ABHKEHUH MO0 HAKIIOHHOH MIOCKOCTH.

HaGmonenne 3a 3KCIIepMMEHTAIbHOW IPOBEPKOH 3aKOHA COXPAHCHMS MEXaHHYECKOH SHEpTruu Ipu
CBOOOIHOM ITaICHUH.

[IpuMeHeHre Ha HauyalnbHOM YPOBHE, C ONOPOM HAa JMIAKTUYECKHN MaTepuall 3aKOHa COXpaHEHHUs
MEXaHUYECKOW SHEPTuu Ul pacuéTa NOTCHIUAIBHON U KHHETUIECKOM SHEpIuil Tena.

Pemenne THUMOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBUSA C OMOPOHM HAa AITOPUTM, IpPeaBAPUTENHHO
pa3o0paHHBII COBMECTHO C IIEarOrOM C HCIOJH30BAHHEM 3aKOHA COXPAaHEHHUS MEXaHHYeCKOU
SHEPTHUH.
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Pa3znen 9. Mexanunuyeckue Kojaedanus 1 BoJHbI (15 u)

Mexanuuyeckue
KoJieoanus (7 1)

Komebarenbaoe JIBIKEHHE. OCHOBHEIE
XapaKTEPUCTUKN KOJICOaHWH: MEpHOJl, 4acToTa,
amIuiutyaa. Mamemamuyeckuii U NPYICUHHBIL

masmuuky.  Ilpespawenue  duepeuu  npu
KONeOamenbHOM OBUINCEHUU.
3aryxatomue KonebaHus. BbIHYXIeHHBIE
KojeOanus. Pe3onanc.
ﬂemoncmpauuuz
1. Habmonenne  konmebaHWM  Teln  TOJ
JNEHCTBUEM  CHJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenne xoneOaHuUil rpy3a Ha HATH U
Ha TIPYXXHHE.

3. HabmoneHne BBIHYKACHHBIX KoJeOaHWHA U
pe3oHaHca.

Jlabopamopnwie padomot u onvimel.

1. Onpenenenue  9acToTel W Iepuoja
KoJieOaHWH MaTEeMaTHYeCKOTO MasTHHKA.

2. Ompenenende  4acTOTBl W IepHoJa
KoJIeOaHUH TPYXKUHHOTO MasTHUKA (WU
JJEKTPOHHAS IEMOHCTPAIIHS).

3. UccrenoBanre  3aBHCHUMOCTH  IIepHOJIA
KOJICOAHWH TOABENICHHOTO K HUTH Tpy3a
OT JJTUHBI HATH.

4. VccnenoBaHue  3aBHCHMOCTH  IIEPHOJA
KOJICOAHWH TPYXUHHOTO MAasSTHHKA OT
MAacChI rpysa (mm SJIEKTPOHHAS
JIEMOHCTpAITHS).

5. IIposepka HE3aBUCHMOCTH nepuoia
KosiebaHMi Trpy3a, NOABELICHHOTO K HUTH,
OT MaccChl rpy3a.

6. OnbITHI, AEMOHCTPUPYIOIIUE 3aBHCHMOCTh

neprosa KoJIeOaHuH NPY>XHHHOTO
MasTHHKa OT MacChl Ipy3a U >XECTKOCTH
NPYKUHBL

7. I3MepeHne  yCKOpPEHHs  CBOOOIHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTpanus).

Habnronenue xonebaHuii moJ IeHCTBHEM CHII TSHKECTH M YIPYTOCTH W OOHapy)KEHHE IpU MOMOILH
Tme1arora oJOOHBIX KOJIeOaHUl B OKpY’KaIOIIeM MHpe.

AHanu3 COBMECTHO C IIearoroM KoieOaHWil rpy3a Ha HUTH M Ha npyxuHe. OmpenencHue Io
ITOPUTMY YaCTOTHI KOJICOAaHUH MaTeMaTHYECKOTO U NMPY>KUHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TIOMOILBIO M1Earora siBJICHUs] pe30HaHca.

HccnenoBanue ¢ Onopoil Ha ajropuTM, IPEIBapUTEIbHO Pa300paHHbBI COBMECTHO C MEIarorom,
3aBUCHMOCTH TIEpHO/Ia KOJICOaHHH TI0/IBEIICHHOTO K HUTH I'Py3a OT UIMHBI HUTH.

ITpoBepka c OHOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJCTBOM II€Jarora HE3aBUCHMOCTH
nepro/ia KojebaHuii rpy3a, MOJBEIEHHOT'O K JIEHTE, OT MacChl Ipy3a.

Hab6nronenue u o0cyxIeHUE MO PYKOBOJCTBOM IIEIarora OMBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTh
HeproJa KoeOaHuit Npy)KHHHOTO MasTHHKA OT MacChl Ipy3a M )KECTKOCTH MPY>KHHBL.

[TprMeHeHne ¢ MOMOIIBIO eJarora MaTeMaTHIEeCKOTO M NPY)KUHHOTO MasgTHUKOB B Ka4eCTBE MOJIEICH
IUTSL OTTUCAHMS KoJIeOaHUH B OKPYKArOLIeM MUpE.

PelneHne THIIOBBIX pacu€THBIX 3aiad B 1—2 NEHCTBUS C ONMOPOH Ha ajropuTM, NPEABapUTEIHHO
pa3o0paHHbBIA COBMECTHO € MENaroroM, CBI3aHHBIX C BBIYMCICHHEM HJIHM OLICHKOI 4acTOTHI (Iepruosa)
KosiebaHui
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MexaHudyeckue
BOJIHBI. 3BYK
(89

Mexannueckue BOJIHBI. CaoiicTBa
MEXaHMYECKHUX BOJIH. Ipodonvhule u
nonepeunvle 80Mbl. [IUHA B0IHbI U CKOPOCMb
eé pacnpocmpanenus. Mexanuueckue 60Hbl 6
meépoom meie, celicmuyeckue 8onnvl (MC).

3ByK. Ipomrocmv 38yKa u 8vicoma MOHA.
Ompaoicenue 36yka. Mnghpaszeyx u yismpassyx.

Hemoncmpayuu
1. PacnpocrtpaneHue

MOTIEPEYHBIX BOJH.
2. HaOmiozeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacCTOTHI.
3. AKyCTHYECKHIA pe30HaHC.

IPOAOJIbHBIX n

OOHapy»XeHHUE U aHaJIM3 C TIOMOILBIO 11e/1arora BOJHOBBIX SIBJICHUH B OKPYKarOIEM MHpE.
HaGmozieHne COBMECTHO C II€AAaroroM paclpOCTPaHEHHUs] IPOIOJBHBIX W IONEPEYHBIX BOJH (HA
MOJIeNIN) ¥ OOHAPYKEHHE aHAJOTHYHBIX BUIOB BOJH B MPHUPOJE (3BYK, BOASHBIC BOIHEI).

Brrunciienne B 1—2 AeWCTBUSA ¢ OMOPOI HA alTOPUTM, MPEIBAPUTEIFHO Pa300paHHBIN COBMECTHO C
MeJaroroM JUTHHBI BOJHBI X CKOPOCTH PACHPOCTPAaHEHHS 3BYKOBBIX BOJIH.

HaGmonenne 3a SKCHEPHMEHTANBHBIM OMNPEACICHHEM TIPAHUI] YacTOTHI CHBIIIMMBIX 3BYKOBBIX
KosiebaHui.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C UCIOJIB30BAHUEM MY3bIKaJIbHBIX
UHCTPYMEHTOB).

HaGumonenue 1 00bsicHEHNE € TIOMOILBIO M1e/1arora SBJICHUs aKyCTHYECKOTO Pe30-HaHCca.

YTeHue COBMECTHO C IEaroroM OpUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO HCIIOJIb30BAHUIO 3ByKa (MIN
yIBTpa3Byka) B TEXHHUKE (9XOJIOKAIMA, YJIBTPa3ByK B MEAWIMHE U Jp.); BBINOJHCHHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE UTEHHUE)

Pazneua 10. D1eKTPpOMAarHUTHOE 10JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
Hoe ToJie

U YJIEKTPOMATHH
THBIE BOJIHBI
(8)

oJie.
BOJTHBI. Ceoticmesa
INEKMPOMASHUMHBIX 80JIH. Llkana
INEKMPOMACHUMHBIX ~ 601H.  Hcnonvzosanue
INEKMPOMASHUMHBIX B0JIH OJis COMOBOU CEA3U.
DNeKTpOMarHUTHAS pupoJa CBeTa.
Ckopoctb cBeTa. BonHoBBIE CBOIICTBa cBETa.
Zlemomcmpauuu2
1. CpoiicTBa 371EKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padomot u onvimol.
1.M3ydeHne CBOWCTB  3JEKTPOMAarHUTHBIX
BOJIH c MIOMOIIBIO MOOHIILHOTO
TeneoHa.

DNeKTPOMarHUTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne TPOCTBIX PACCYXKIACHWM HAa OCHOBE TMOATOTOBJICHHBIX BBIPAKEHUH, 0OOCHOBBIBAIOIINX
B3aUMOCBSI3b JEKTPUUECKOTO U MarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMECHTANBHBIM N3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOIH (B TOM YHCIE C
MTOMOIIIBI0 MOOIIIFHOTO TeedoHa).

AHanu3 ¢ NOMOILBIO NEJArora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C II€aroroM TEKCTOB, OIMCBHIBAIOIIMX IMPOSBIEHUS BIIEKTPOMArHUTHOTO
W3IYYCHUS B IIPUPO/IC: KUBBIC OPTaHU3MBI, H3ITy4eHHST HEOSCHBIX Tell (CMBICTIOBOE UTCHUE).
PacniosnaBanue v aHanu3 pa3au4HbIX MPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHHUKE C ONMOPOU Ha
TEXHOJIOTHYECKYIO KapTy MoJi pyKOBOACTBOM Iearora.

Pemenne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBUSA C OMOPOHM Ha aIrOPUTM, IpPeaBAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEIarOrOM C UCTIOJIb30BaHUEM (HOPMYIT ISl CKOPOCTH DIIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBbie siBieHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBast monenb cBeta. McroyHumku cBerta.
Ilpamonunelinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynwi. OTpaxkeHue cBeTa.
IInockoe sepxano. 3axon ompasicenus ceema.
IIpenomnenue cBeta. 3aKOH NPEIOMIICHUS
cBeta. [lonnoe suympennee ompasicenue ceema.
Hcnonvzosanue nonnozo enympennezo
ompasicenus 8 ONMUUECKUX C8emoBooax.

,Zlemortcmpauuu2

1. IlpsiMosMHEHOE pacIpOCTPaHEHHE CBETA.

2. OTpaxkeHue CBeTa.

3. [lonyuenne wn3o0paxkeHUH B

BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. [IpenomieHue cBeTa.

5. OnTHYeCcKuil CBETOBOI.

Jlabopamopnwie padomot u onvimel.

ILUIOCKOM,

1. HCCJ’IG,I[OB&HH@ 3aBUCHUMOCTH yria
OTpaKCHHUA CBCTOBOIO Jiydya OT YyIJa
naacHus.

2. N3ydyenne XapakTEpHCTHK H300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
IpPEeJIOMJIEHUs. CBETOBOIO Jyda OT YyIJa
MaJCHUS HA TPAHULE «BO3TYX—CTEKIIO.

HaOnromeHue OMBITOB, NEMOHCTPUPYIOIIMX SBJICHUEC MPSIMOJHMHEHHOTO pPAaCIpOCTPAHCHUS CBeTa
(BO3HUKHOBEHHE TEHU U MOJYTEHM), U MX HHTEPIpPETAlUsi C UCIOJIb30BAHUEM TIOHITHUS CBETOBOIO
Jy4a.

OO0bsicHEHHE U MOJETUPOBAHUE TOCIE PACCYKACHUS C MEJaroroM Mo CXeMe COJHEUHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ 0nopoil Ha TEXHOJIOTMUYECKYIO KapTy MO pyKOBOJACTBOM Il€jarora 3aBUCMMOCTH yria
OTpPaXKEHMsI CBETOBOIO JIy4ya OT yria najcHusl.

WzyueHne ¢ moMOmIbIo IeAarora CBOMCTB M300paXeHUS B INTOCKOM 3epKaje.

Habnronenne u oOBSICHEHHE COBMECTHO C II€arorOM OIBITOB II0 TIOJYYEHHIO H300pakeHUH B
BOTHYTOM W BHIITYKJIOM 3epkajiax. HaOmoaeHrne U 0ObsICHEHHE TOCIe PacCyKICHUS C IEJaroroM Io
CXeMe OIBITOB I0 MPEJOMIICHUIO CBETa Ha IPAHULIE PA3IIUYHBIX CPEJ, B TOM YKCJIE OMBITOB C MOJIHBIM
BHYTPEHHUM OTPaKCHUEM.

UccnenoBanue mox pyKOBOJACTBOM Ilefarora 3aBUCHUMOCTH yrja MPEJIOMIICHHUS OT YIJIa MNaJeHUus
CBETOBOIO JIy4ya Ha TPAHULE «BO3LyX—CTEKIIO».

Pacnio3snaBanue ¢ momoIiblo nejarora sIBICHUN OTPa)KCHHsI W MPEJIOMIICHHS CBETa B ITOBCEIHEBHOU
JKU3HU. AHAIU3 U 00BSCHEHHE COBMECTHO C TIEIarOrOM SIBIICHUSI ONITUYECKOTO MUPaXKa.

Pemenue TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeiicTBUsS ¢ OMOpPOM Ha aaropuT™, NpeABapUTEIbHO
pa300paHHBIN COBMECTHO C TIEJarOTOM C HCIIOF30BAHAEM 3aKOHOB OTPaXCHHUS U MPEIIOMIICHHS CBETA.

JInn3sl
U ONTHYeCKHe
npudopsi (6 1)

Jlunza. Xox nmydeidt B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpPOCKONd U
meneckona (MC). [naz wxax onmuueckas
cucmema. bauzopykocms u danbHozopkocmes.

jIeroHcmptmuu2

1. Xonx nmydeit B cobmuparonieit TuH3e.

2. Xopn jrydeii B paccenBaloIeii JTMH3e.

3. IlonyyeHne W300pakeHUH C TMOMOIIBIO

JIMH3.
4. MpuHIUT TIeHCTBHS
MHKPOCKOIIA U TEJIEeCKOTa.
5. Mogens rinasa.

¢oroanmapara,

[Mony4yeHue MOa KOHTPOJIEM MeAarora W300paKCHWH ¢ MOMOIIBI0 COOMpAIOIICH U pacCeuBaroIeit
JIMH3.

OmnpeneneHye C ONOPOl Ha aIrOpUTM pa3pabOTAaHHOIO COBMECTHO C MenaroroM (okycHoro
PacCTOSIHUS M ONTUYIECKOH CHIIBI COOUPATOIIEH JTHH3HI.

AHanmu3 COBMECTHO C neaaroromMm yCTpOﬁCTBa u TpUHOUIIA HeﬁCTBHH HEKOTOPBIX OINTUYCCKUX
nprbopoB: poTroamnmapaTa, MUKpocKora, Teneckona (MC — OHonorus, acTpOHOMUS).

AHanu3 ¢ oropoit Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IieJlarora siBJI€HHH OJIM30pyKOCTH 1
JIATbHO30PKOCTH, ITpUHIMNA AelcTBHs 04KoB (MC — Ounosorus).
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Jlabopamopnuvie padomot u onvimul.

1. Ilonydenue wu300pakeHW C IIOMOIIBIO
coOmparomen JTNH3HI.

2. Onpenencare (OKYCHOTO PpACCTOSHHUA U
ONTHYECKON CHIBl coOmparomeii JHH3BI
(Wi eKTPOHHAS IEMOHCTPAIIHS).

Pasznoskenne
0es0ro cBera
B cnekTp (3 )

Pasznoocenue benoco ceema 6 cnexmp.
Oneimer Hvtomona. Crodwcenue cnekmpanbHbix
ysemos. /ucnepcus ceema.
ﬂemoncmpauuuz
1. PaznoxeHue Oenoro cBera B CIEKTP.
2. [Nony4yenue Oeoro cCBeTa MPHU CIOKCHUU
CBE€Ta pa3HbIX IBCTOB.

Jlabopamopnwie padomot u onvimol.

1. OmpITHI 1O pa3nokeHHI0 Oenoro cBera B
CIIEKTP.

2. OnBITH IO BOCHPHUATHIO IIBETA MPEIMETOB
Ipu WX HAOMIONCHUH dYepe3 I[BETOBBIC

(GUITBTPEL.

Habroienne COBMECTHO € TIEJaroroM Io pa3jIoskKeHHI0 OeJIoro CBETa B CIIEKTP.

HabGmonenue n o0bsicHeHHE Ha 0a30BOM ypPOBHE 0] pPyKOBOJCTBOM I€Jarora ONbITOB IO MOTYYEHHIO
6eJ10T0 CBETa MPH CIIOKECHUH CBETA Pa3HbBIX IIBETOB.

[TpoBenenue U 0OBSICHEHNE TOJI PYKOBOACTBOM II€Jarora OMBITOB 110 BOCIPHATHIO L[BETA IPEIMETOB
IpYU UX HaONIOZICHUH Yepe3 [IBETOBbIC (DMIbTPHI (LIBETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjienus (17 u)

Hcenyckanue

U TIOTJIOLIEeHHe
CBETa aTOMOM
(4 9)

Onvimul Pezepghopoa v TutaHeTapHast MOJIENTb
atoma. Mogens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmoi.
Jlunetiuamoie cnekmpeoi.

OO6cyxIeHne ¢ TOMOINBIO TIejarora nenu onbIToB Pesepdopma 1o mnccieqoBaHWIO aTOMOB,
BBIIBIDKEHUE THIIOTE€3 O BO3MOJMKHBIX PpE3yJIbTaTaXx OIBITOB B 3aBHCUMOCTH OT MHPEAIONaraeMoro
CTPOEHHMS aTOMOB, ()OPMYITHPOBAHNE BHIBOAOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxieHne ¢ Omopol Ha TEXHOJIOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora IMpOTHBOPEUYHH
IUTaHeTapHON MOJEIH aTOMa ¥ OCHOBaHMH JJIs TUIOTE3B! bopa 0 CTalMOHapHBIX OPOUTAX 3JIEKTPOHOB.
HaGumiozienue COBMECTHO € MEAaroroM CIUIOIIHBIX M JIMHEHYATBhIX CIIEKTPOB W3JIyYSHHsS! Pa3IMuHBIX
BerecTB. OOBSICHEHHE C ONOPO HAa AMTAKTHYECKUI MaTepHall IMHEHYaThIX CIIEKTPOB U3ITyUIEHUS.

Ctpoenne
aTOMHOTO sIApa
(6 1)

PannoaktuBHOCTE. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHME  aTOMHOTO  sijipa.
Hyxnonnas modens amomnozo aopa. Mzomonewi.
Paouoaxmuenvie npespawenus. Iepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CriexTpbl H3ITy9YEeHUS U TTOTIIOIICHUS.

2. CnexTpbl pa3jIMuHbIX Ta30B.

OO0cyxIeHHEe COBMECTHO C I1€1arOroM BO3MOKHBIX FHIIOTE3 O MOJIENSX CTPOSHHUS sIIpa.

OmnpeneneHne Mo cXeMe ¢ MCI0Ib30BaHNEM METOJMYECKOT0 Marepuala Moj PyKOBOJICTBOM IeJarora
COCTaBa siJep IO 33/JaHHBIM MacCOBBIM M 3apsA0BBIM YHCIAM U IO TOJIOXEHHIO B NEPHOANYECKON
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopo Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOACTBOM IeJarora N3MeHeHHs cocTaBa sjpa
1 €ro MOJIOXKEHUsI B IEpHOANUYECcKoil cucteme npu | -paguoaktuBHocT (MC — Xumus).
HccnenoBaHue ¢ MOMOIIBIO MEAArora TpeKoB | |-4acTHIl IO TOTOBBIM (oTorpadusM.

HaGmonenue 3a neMoHCTpanued paboThl H3MEPEHUS PAJAHAMOHHOTO (pOHA C TOMOIIBIO TO3UMETPA,
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3. Crextp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.

Jlabopamopnuvie padomot u onvimol.

1. Habnioodenue cniownvix U JAUHEUYAMBbIX
CREeKMpPO8 U3NLYYEHUSL.

2. UccnenoBanue TPEKOB: HU3MEpEHUE
SHEPTrUM YaCTHUIBI MO TOPMO3HOMY MyTH
(mo ¢ororpadusam) (WM DIEKTPOHHAS
JIEMOHCTPAIIHSA).

OLICHKA €T0 HHTCHCUBHOCTH.

AHanu3 COBMECTHO C TMENaroroM OMOJIOTMYECKUX H3MEHEHHH, MPOMUCXOIIIUX MOJ AeHCTBHEM
paaroakTuBHBIX M3nydeHuit (MC — OGuonorus).

HaGmonenue neMoHCTpanyu 00 HMCHOJIB30BaHWE PaJMOAKTHBHBIX HM3Ny4eHui B Meauiune (MC —
6uosorus).

SnepHble
peaxuuu (7 4)

SlmepHble peakiuu. 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeusi C8si3u
amomnbix  s0ep. Cea3b Maccvl U IHEpIUlU.
Peaxyuu cunmesa u denenusi sioep. Ucmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas JHEpreTukKa. Heticmesus
PAOUOGKMUBHBIX — UBTYYEHUl  HA  Jicusble
opeanuzmol (MC).

Hemoncmpayuu
1. Pabota c4yéTunKa HMOHMU3UPYIOLIUX

H3ITy4YEHUH.

2. Peructpamus  W3IyYeHHUs  HPUPOIHBIX

MHHEPAJIOB U IPOAYKTOB.

Jlabopamopnvie padbomot u onvimul.

1. U3mepenne pagwoakTHBHOTO (oHa (¥UTH
3JIEKTPOHHAS IEMOHCTpAITH).

Pemenne THMOBBIX pacdy€THBIX 3amad B |—2 neHcTBUS C ONOPOM HAa AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEAAaroroM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHCHHS MAaCCOBBIX H
3apANOBBIX YHCEN HA OINpPENCNICHHE PE3YNbTaTOB SACPHBIX PEaKLUi; aHAIN3 BO3MOXXHOCTH HIIH
HEBO3MOXXHOCTH SIACPHON PEaKIHy.

O1leHKa ¢ TIOMOILBIO [1e/1arora SHEPTUH CBSI3M SIAEP C UCIOJIb30BaHuEeM (HOpMYJIbl DHHINITEHHA.
OOcyxIieHHe COBMECTHO C MEJaroroM IEpCHEKTHB HCIOJIb30BAaHHS YIPABISEMOrO TEPMOSAIECPHOTO
CHHTE3a.

OO6cyXIeHre COBMECTHO C IIEJaroroM MpPEeHUMYIIECTB M 3KOJIOTHYECKHX IpOoOJieM, CBA3aHHBIX C
saepHoi 3HepreTukoit (MC — 3konorus).

IoBTOpPHUTEIHLHO-00001IaI0IIMIT MOAYJIb (9 4)

Cucremaru3anus
u 00001eHne
MPEJAMETHOTO
coJIeprKaHus

U OmbITa
JIeSITEIIbHOCTH,
pruoOpe-TEHHOTO
IIPU U3YYCHHUHU
BCETO Kypca
¢bu3uKn

O6o0mieHne  comepKaHus — KaKIOro W3
OCHOBHBIX paszenos Kypca ¢busuku:
MEXAaHUYCCKHUE, TCIJIOBBIC, 3JICKTPOMArHUTHLIC,
KBaHTOBEIC SIBJICHHSI.

HayuHbIii MeTOIl TO3HAHUS U €T0 peau3allus
B (PM3UYECKUX HCCIICTOBAHISIX.

CBs3b (PUMBWKH M COBPEMCHHBIX TEXHOJIOTHI B
obOnactu mepenadn WHGOPMAIMH, JHEPTETHKE,
TpaHCIOPTE

BrimonHenne ¢ momomplo  mejarora  y4eOHBIX  3aJaHHMM, TpeOyOmUX — AEMOHCTPALUU
KOMIIETCHTHOCTEHM,  XapaKTepU3YIOLUIMX  E€CTECTBEHHOHAyYHYH)  IPAaMOTHOCTb:  IPUMEHEHMS
MOJIyYCHHBIX 3HAHMWN [UISI HAyYHOTO OOBSCHEHMSA (U3MYECKHUX SBICHUH B OKpYXaromeHd mpupone
Y TTOBCE/THEBHOM KM3HM, a TaKXKe BBIABICHHS (PU3MUECKHX OCHOB PsAlla COBPEMEHHBIX TEXHOJIOTHH;
MPUMEHEHNS! OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX YMEHHMH JUIS MCCIIeOBaHUs (QU3MUYECKHUX SIBICHHUH, B
TOM 4YHCJI€ JUIsl IPOBEPKU THIIOTE3 U BBISABICHUS 3aKOHOMEPHOCTEN.

Pemenne TumoBeIX pacu€THBIX 3a4a4 B 1—2 neiicTBUS ¢ OHNOPOM Ha alrOpUTM, HMpPeABapUTENILHO
pa3o0paHHbBII COBMECTHO C IIEaroroM, B TOM YHCJIE IpeIIoiarallinX UCIOIb30BaHHE (U3NIECKON
MO/IETIM | OCHOBAHHBIX HA COJIEPXKAHUH PA3IMYHBIX PAa3/IeNIoB Kypca QHU3HKH.
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[Ipu pa3paboTke paboueil NporpaMmbl B TEMATHYECKOM IUJIAHUPOBAHMM JOJDKHBI OBITh yYTE€HBI BO3MOYKHOCTH
MCIIOJIb30BaHUs 3JIEKTPOHHBIX (LM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-METOJAUYECKUMHU MaTepuaiaMu
(MyTbTUMEIUHHBIE TIPOTPAMMBI, SJICKTPOHHBIC YIEOHUKH U 3aJJAYHUKH, JIEKTPOHHbIE OMOTUOTEKH, BUPTYyalbHbIE Tab0paTopuy,

UTPOBBIE MIPOTPaMMbI, KOJUIEKIIUU HIU(PPOBBIX 00pa30BaTENIbHBIX PECYPCOB), PECAUTU3YIOIIMX AUIaKTHUYecKrue Bo3MoxkHOocTH MKT,
coJiepKaHUe KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHLCTBY 00 00pa30BaHUH.
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