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I[TOACHUTEJIBHA A 3AITNCKA

PaGouas mnporpamma mo Qusuke a4 O0ydalOIMUXCA C  3aACPIKKOU
ncuxu4eckoro pa3sutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMsI
MOJITOTOBJICHA Ha OCHOBe DeepanbHOrO0 TOCYAapCTBEHHOTO 00pa3oBaTElbHOTO
CTaHIapTa OCHOBHOTO o0miero oopazosanus (IIpukas Munmnpocsemienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEpCTBOM IocTUlMM Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), IIpumepHoit
aJIaITHPOBAHHON OCHOBHOW 00pa30BaTEIbHON TPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMsl OOyYAIONIUXCA C 3aJCPKKON TICHXHYECKOTO pa3BUTHs (0Z0OpEHHOM
pemeaneM ®YMO no o6memy o6pa3oBanuto (mpotokoit oT 18 mapra 2022 r. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), [IpumepHoii paboyeii mporpaMMbl OCHOBHOTO OOIIIETO
oOpaszoBanmsi 1o mnpeamery «Dusukay, Konmenmuu mnpemnogaBaHus ydeOHOTO
npeaMera «duszrka» B oOpazoBaTeIbHBIX opraHu3anusx Poccuiickoit ®denepanuu,
peanu3yrouMx OCHOBHBIE  00IIe00pa3oBaTebHble MporpaMMmsbl, [IpumepHoi
MPOTpaMMBbl BOCITUTAHUSA, C YYETOM pacHpeleSIeHHBIX IO KjaccaM IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJibTaTaM OCBOEHHUS AJIalITUPOBAHHOM OCHOBHOM 00pa30oBaTeIbLHOM
IporpaMMbl  OCHOBHOTO 00IIero o00pa3oBaHus OOyYaroUmuxcsi C  3aJepKKON
MICUXUYECKOTO Pa3BUTHSI.

O0mas xapakrepucTuka y4eOHOro npeamera «Ousuka

VYueOnniit  mpeamer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIIUM st
€CTECTBEHHOHAYYHBIX TPEIMETOB, TOCKOJIbKY (DHU3MYECKHE 3aKOHBI MHPO3IAHHS
ABIIIOTCS OCHOBOM COJEp)KaHUS KypCcOB XWMHHU, Owonorud, reorpapuum u
acTpoHOMUU. DU3MKa BOOPYXKAeT OOYy4YAIOUIMXCA HAYYHBIM METOJOM TMO3HAHWUS,
MO3BOJIAIOIINUM MOJTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[TpenMeT MakcUMaNbHO HaMpaBJieH Ha OPMUPOBAHNE UHTEPECA K MPUPOTHOMY
U COLMAJILHOMY MHpPY, COBEPIICHCTBOBAHUE I[IO3HABATEIbHON JEATEIBHOCTH
oOyuatomuxcst ¢ 3[1P 3a cuer oBnaseHuss MBICIUTEILHBIMU OTIEPALIUSIMU CPaBHEHMUS,
000011eHMs, pa3BUTHE CIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHE, ((OPMUPOBAHUE
BO3MOKHOCTEN COBMECTHOU JEATEIIBHOCTH.

Nzyuyenne @usukn crnocoOCTByeT pa3Butuio y oOyuarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHHs, (PYHKIIMOHAIBHOW TI'PaMOTHOCTH, YMEHUS
BOCTIPUHUMATh W KPUTUYECKH aHAJIM3UPOBaTh HH(OpPMAIHMIO, TPEICTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTh TIPEeIMeTa ISl Pa3BUTHS KUZHEHHOW KOMITETEHITUH
00yYaroIIMXCsl 3aKJIF0YACTCSI B YCBOCHUH OCHOBBI (PU3MUECKUX 3HAHUHN, HEOOXOIMMBIX
JUIsl TIOBCEIHEBHOW >KWM3HHM; HABBIKOB 3J0POBOr0 M OE€30MAaCHOr0 JUIsl YeJoBeKa U
OKpY alolllel ero cpeibl o0pa3a KU3HU; (POPMUPOBAHUH IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaer coaepxkaHue o0yuyeHus: npeametry «Pu3nkKa» ¢ y4eTom
0coObIX 0Opa3zoBaTeIbHbIX MoTpeOHOCTeN oOyuaronuxcs ¢ 3[1P. OBnaneHue 1aHHBIM
y4eOHBIM MPEAMETOM MPEACTABISAET ONPEACICHHYIO TPYAHOCTD 711 00Yy4arOImUXCsl ¢
3IIP. D70 cBsI3aHO C 0OCOOCHHOCTSIMUA MBICTUTEILHOM ACSITENTbHOCTH, TEPUOTUIECKUMHU
KoJe0aHUSIMU BHUMaHUS, MaJbiM 00BEMOM MaMSITH, HEJOCTATOYHOCTHIO 0OIIEro
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3armaca 3HaHUM, MOHM)KEHHBIM I103HABATEIbHBIM HHTEPECOM U HU3KUM YpPOBHEM
pEUEBOro pa3BUTHS.

Jlis mpeoponeHusi TpyAHOCTEH B M3y4eHMH ydeOHOro mpeamera «Du3mkay
HeoOXxoaMma ajanrtauuds oObeMa UM XapakTepa ydyeOHOro wmarepuana K
MO3HABATEIBHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydYaloIIUXCs, YYeT UuX
OCOOCHHOCTEW pa3BUTHA: HCIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX H
MEXMPEIMETHBIX CBSI3€H, OCTENEHHOE YCIOKHEHNE U3y4aeMOro MaTepHara.

JlanHast mnporpamMMa KOHKPETH3UPYET COJAEp)KAaHUE MPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUAMH O0pa30BaTENbHOIO CTaHAApPTa, PEKOMEHYEMYIO
[IOCJIEI0BATENbHOCTh MU3YUYEHHUS pa3leoB (U3UKH C YYETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX U
IICUXOJIOTHYECKUX 0coOeHHOCTel oOydaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O OOIIIETrO
oOpa3oBaHMsI, OIpeAeasieT MUHUMAIbHBII HAOOp OMBITOB, JIEMOHCTpaLUi,
OPOBOAMMBIX ~ YYHTENEeM B  Kiacce, JaOOpaTOpHBIX paboT, BBHIMOIHIEMBIX
00yYaIOIIUMUCH.

Meronuyeckord OCHOBOM u3ydeHUs Kypca «Dusnka» Ha ypoOBHE OCHOBHOTO
o011ero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,
o0ecreunBarOMUN  JOCTIKEHUE JIMYHOCTHBIX, METAaNmpeIMETHBIX U TPEIMETHBIX
0o0pa3oBaTeNbHBIX  PE3YJIBTATOB MIOCPEICTBOM OpraHu3aIiu aKTUBHOM
MT0O3HABATEJIbHON JEATENbHOCTH OOYYaIoOIIMUXCSA, YTO OYEHb BAa)XXHO MHpPHU OO0y4YEHUU
nereit ¢ 3[1P, 1y KOTOPBIX XapaKkTEpPHO CHUKEHUE IT03HABATEIbHON aKTUBHOCTH.

Hesn u 3an0a4n u3yuyeHus y4eOHOro npeamera «Pu3nka

Obwue yenu wnzydeHus ydeOHoro mnpenMera «®PuU3MKa» MNPEACTABICHBI B
[IpumepHoii paboyeli mporpaMmMe OCHOBHOTO 0OLIEro o0pa3oBaHuUs.

OCHOBHOH LiebI0 00Y4YEHHMsI AeTel C 3aJEpKKOM NMCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TNIPEIMETE SIBJISETCS: IOBBIIIEHHE COLMAIBHOM ajanTaluy JeTed dYepes
NpUMEHEeHNEe (PU3NYECKUX 3HAHUN Ha MPaKTUKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak U 711 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaMBAaIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYI0  IPOrpaMmy,
JOMHUHUPYIOIEE 3HAUCHHUE TPUOOPETAIOT TaKHUE yeau, Kak:

" OCBOEHHME 3HaHWI 0 METO/IaX HAYYHOI'0 TTO3HAHUS IPUPOBI U (POpMUpPOBaHHE HA
ATOM OCHOBE MPEJICTABICHUN O PU3NYECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHUSIMU TMPOBOJUTH HAONIOACHUS TPUPOJIHBIX SBICHUH,
ONMKCHIBATh M 0000IATh pe3yiabTaThl HAOIIOJIEHUN, HCIONb30BATh IMPOCTHIC
U3MepUTENbHbIE TPUOOPHI IS U3YYEHUS! PU3NUECKUX SBJICHUMN; TPEICTABIIATD
pe3yNbTaThl HAOIOACHUN WM U3MEPEHUN C TIOMOIIBI0 TaOuIl, TpapuKoB U
BBISIBISITH HA OTOM OCHOBE HMIMPHUYECKUE 3aBUCUMOCTH; IPUMEHSTH
MOJTyYEHHBIEC 3HAHUS NIl OOBSICHEHUSI pa3HOOOPAa3HbIX MPUPOIHBIX SABICHUHN U
IIPOLIECCOB, MPUHILIMIIOB JCUCTBHUS BAXKHEUIINX TEXHUYECKUX YCTPOWCTB, JJIS
pemeHus GU3NUECKUX 3a/1a4;

" pa3BUTUE NO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM, CaMOCTOSATEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPH
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peuieHu  (PU3MYECKHX 3aJad M BBIIOJHEHUH  AKCIEPUMEHTAIbHBIX
MCCJIEIOBAHUM C UCTIOJIb30BaHUEM MH(GOPMAIIMOHHBIX TEXHOJIOTH;

" BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB MPHUPOJBI, B
HEOOXOMMOCTH Pa3yMHOTO UCTIOIb30BaHUS TOCTHXKEHUN HAYKHU U TEXHOJIOTHIA
JUISL JAJIbHEMILIETO0 Pa3BUTHS YEJIOBEYECKOro OOIECTBA, YBAKEHUS K TBOpLIAM
HAyKH W TEXHWKH; OTHOLIECHUS K (PM3MKE KaK K AJIEMEHTY 00IledeI0oBeYeCKOn
KYJIBTYPBHI;

" KCMOJIb30BaHUE MOJYYCHHBIX 3HAHUN W YMEHHUW JJIs pelIeHUsl MPaKTHUYECKUX
3a/lady TOBCEJHEBHOM KU3HM, OOecredeHusi Oe30MacHOCTH CBOEH KU3HH,
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS U OXPAHbI OKPYKAIOUIEH Cpe/Ibl.
JlocTrxeHne 3TUX 1enel 00ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

* 3gakoMcTBO oOyuaromuxcs ¢ 3IIP ¢ Mmeronmamu uccienoBaHus OOBEKTOB U
SABJICHUN TTPUPO/IBI;

" OpUOOpPETeHHE 3HAHUM O MEXAaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIUYMHAX, XapaKTEPU3YIOMIMX OTHU
SABJICHUS;

" (opMHpOBaHUE YMEHHI HAOIIOAATh MPUPOIHBIE SIBJICHUS U BBITOIHSITH OIBITHI,
nabopatopHble  pabOThl W JKCIEPUMEHTAIBHBIE  HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM H3MEPHUTENIbHBIX NPHOOPOB, IIUPOKO MPUMEHSIEMBIX B
MMPAKTUYECKOM KU3HU;

" OBJIAJICHUE TAaKUMHU MOHATUSAMH, KaK MPUPOJHOE SBJICHHE, SMIHPUYECKH
YCTaHOBJICHHBIN (DAKT, MpoOJieMa, TUNOTE3a, TEOPETUUECKUI BBIBOJ, PE3YIbTaT
DKCIEPUMEHTAIIBHON MTPOBEPKH;

" [OHMMAaHHE OTJIWYHM HAYYHBIX JAaHHBIX OT HEMPOBEPEHHON WH(OOpMAIUH,
[IEHHOCTH HAayKH IS YJOBJICTBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEH uerIoBeKa.

Ocob0ennocTH 0TOOpa M aanTALMU Y4eOHOr0 MaTepuaJia no Gpusuke

OcnoBoit 00yuyenus ooyvaromuxcs ¢ 311P Ha npenqmeTax ecCTeCTBEHHOHAYYHOTO
LMKJIa SIBJSIETCS Pa3BUTHUE Y HHUX OCHOBHBIX MBICIUTEIBHBIX Olepauui (aHamus,
CUHTE3, CpaBHEHHUE, 0000I1IEHNE) HA OCHOBE BBIMIOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMHpOBaHWE TPUEMOB YMCTBEHHOM pabOThI: aHaIM3 MCXOJHBIX JaHHBIX,
IUTAHUPOBAHUE MaTepuaia, OCyIIECTBICHHUE MMOATATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKk)Ke OCYILECTBIISIETCS JIMKBUAAIMS TPOOETIOB B 3HAHUSIX, 3aKPEIJIEHUE U3YYEHHOTO
MaTepuaina, oTpadoTKa aJlrOPUTMOB, MOBTOPEHUE MpOilieHHOT0. bosnbioe 3HaueHue
NPUIAETC YMEHHIO paccKka3aTb O BBINOJHEHHOM paboTe C MNpaBUIIbHBIM
ynoTpeOJeHHEM COOTBETCTBYIOUICH TEPMUHOJIOTUU U COOMIOACHUEM JIOTHYECKHX
cBs3ell B m3nmaraeMom marepuane. [[ns oOydaromuxcs 3[IP Ha ypoBHE OCHOBHOTO
oOuiero o0pa3oBaHUsl MO-TIPEKHEMY SIBIISIFOTCSI XapaKTEPHBIMHU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUS OTIEIBHBIX INCUXMUYECKHX IPOLIECCOB (BOCHPUATHS, BHUMAaHUSA,
NaMsTH, MBIIUJIEHUS), CHU)KEHHBIH YPOBEHb MHTEIUIEKTYaIbHOTO pPa3BUTHUS, HU3KHMA
YpOBEHb BBITIOJHEHUS YYEOHBIX 3aJaHHM, HU3Kasi yCHemHocTh oOydenus. [loatomy
npu U3ydeHU (U3NKU TpeOyeTcs IeJIeHaNpPaBIEHHOE UHTEIEKTYaJIbHOE Pa3BUTHE
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oOyuaronuxcst ¢ 3I1P, oTBewaroniee MX OCOOEHHOCTSIM U BO3MOXHOCTSIM. YUer
ocobennocteit oOyuaronmuxcst ¢ 3I[IP TpeOyer, 4ToOBI HpHU HIYYEHUH HOBOTO
MaTtepuaia 00s3aTeIbHO MPOUCXOIMII0O MHOTOKPATHOE €T0 IIOBTOPEHHE; PACIITUPEHHOE
PAacCCMOTPEHHE TEM | BOMIPOCOB, PACKPBIBAIOIINX CBS3h (U3UKHA C IKU3HBIO;
aKTyaln3anus MepBUYHOTO )KU3HEHHOTO OTbITa 00YUYarOIINXCSl.

YcBOGHHE MPOTpaMMHOrO0 MaTepuana MO (U3MKE BBI3BIBAET OOJIBIINE
3arpyaHeHus y oOyuaromuxcsa ¢ 3P, mostomy Teopusi m3ydaercs 0e3 BBIBOJIOB
CIOXHBIX (opmyi. 3amauu, TpeOyroumMe NPUMEHEHHUS CIOXHBIX MaTeMaTUYeCKHX
BBIYKCIICHUN U POPMYII, B OCOOEHHOCTH TaKHX TeM, KaK «MeXaHUuuecKoe ABUKCHHUEY,
«ApxumenoBa cuia», «MeXxaHUYeCKass DHHEPIrUs», «IJIEKTPUUYECKUE SIBICHUS»,
«INEKTPOMATHUTHBIC SBJICHUS», PEIIAIOTCS B KJIACCE C TOMOIIBIO YUUTENS.

Ocoboe BHMMaHHME TPU U3YYEHUU Kypca (PU3MKU YACNSIETCS MOCTAaHOBKE U
OpraHu3alliyd PKCIEPUMEHTA, a TAaK)KE€ MPOBEACHUIO (MPEUMYIIIECTBEHHO HA KaXKJIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXXHO C  HCIOJb30BaHUEM
AJIEKTPOHHOM JaeMoHcTparuu). HexkoTopble TeMbl 00s3aTEIbHO JOJKHBI BKIIOYATH
OTIOpHBIEC JITa0OpaTOpHbIE pPabOThl, KOTOpPHIE pPa3BUBAIOT YMEHHE IMOJIb30BaThCS
OpOCTEHIIUMU TIpUOOpaMu, aHAIU3UPOBATH IOJTYYEHHBIE JaHHbIe. B CBs3u C
OCOOEHHOCTSIMU  TOBEJEHUST UM JAesTelbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOMXKAWIINI KOHTPOJIb
3a cOOJIIOJICHUEM TIPaBUJI TEXHUKUA O€30MaCHOCTH MPH MPOBEACHUH JTa00OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHuManue npu uzydeHun Gusuku moapoctkamu ¢ 3[1P obpamaercs
Ha OBJIAJICHUE MMM TNPaKTUUYECKUMHM YMEHUSIMHU U HaBbikamu. [IpemycmarpuBaetcs
YMEHbIIIEHUE 00bEeMa TEOPETUUYECKUX CBEACHUM, BKIIOUCHUE OTACIBHBIX TEM WIH
LENbIX pa3feJloB B Marepuaibl JJjisi 0030pHOTO, O3HAKOMUTEJIHHOTO  WJIU
dakynpratuBHOTO M3yuyeHus. [IpennaraeTcss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCJICHUI 3a CUET YBEIUYEHHUS KAYECTBEHHOTO ONTMCAHUS SIBJIEHUW U MPOLECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJMTCS HAa pPAacCCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PU3UKU C JKU3HBIO, C TEMHU SBJICHHUSIMH,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OMBITA.

MakcuManbHO  HCMOJB3YKOTCA ~ MEXKIPEAMETHbIE  CBA3M C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydaromuecs ¢ 3I1P
O0COOCHHO HYXJAIOTCS B MPEMOJHECEHUU OJHOTO M TOTO XK€ y4eOHOro Marepualia B
pPa3IMYHBIX acleKTaX, B €ro BapbUPOBAaHUHU, B HEOJHOKPATHOM TOBTOPEHUH H
3aKpEIUICHUA TOJYYEHHBIX 3HAHUM W TpakTHYEeCKUX yMmeHuu. [lo3Bosss
paccMaTpuBaTh OJUH W TOT K€ Y4YeOHBIM MaTepuand ¢ pa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIC CBSI3U CITIOCOOCTBYIOT €0 JyUIIIeMy OCMBICIICHHIO, 00JIe€ POYHOMY
3aKpEIJICHUIO TTOJIYYE€HHBIX 3HAaHUI U MPAKTUYECKUX YMEHUIA.



Bunbl nesaresibHocTH o0yuaomuxcs ¢ 3IIP, o0yciioBi1eHHBIE 0CO0OBIME
o0pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M 00ecneYuBaIOIINe
OCMBICJIEHHOE OCBOEHHE CO/IEPKAHNM 00pa3oBaHus MO npeamery «Pusznka

[TpumepHas TemMaTHYeCKass ¥ TEPMUHOJIOTHYECKAs JIGKCHKA TI0 Kypcy (pu3uku
cootBercTByeT [TOOIT OOO.

Conepxanue BUAOB AesiTenbHOCTH oOyuatomuxcst ¢ 3[IP Ha ypokax ¢usuku
OTpeseNsieTcss UX 0coObIMH 00pa3oBaTeNIbHBIMH MOTpeOHOCTAMU. [ToMuMO 1mHMpoKo
ucnonb3zyembix B IIOOIT OOO o06mux 11 Bcex 00y4aromuxcsi BUJIOB I€ATEIbHOCTH
CJIeTyeT YCUJIUTh BUBI JEATEIBHOCTH, CieIU(pUUHBIEC 71 TaHHOW KaTeropuu JETeH,
o0ecreunBaroIIe OCMBICIEHHOE OCBOCHHE COJIEpKaHUsI 00pa30BaHUS O MPEIMETY:
YCUJICHUE TMPEAMETHO-TIPAKTUYECKON JAEATEIbHOCTH C AaKTHUBU3ALMEH CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuajia C OMOpOoi Ha alrOPUTM; «IOIIArOBOCTH» B M3yUYCHUU
MaTepHalia; UCI0Ib30BaHUE JOTOIHUTEILHON BU3YalIbHOM OMOPHI (CXEMBbI, 11a0JI0OHBI,
OMOpHBbIE TaOJIMLBI); PEYEBOMl OTYET O MpOLECCE M pPE3yJbTaTe NesATENbHOCTH;
BBITIOJIHEHUE CIICIUANBHBIX 3aJaHui, O00ECHeUYHBAIOIIUX KOPPEKIUIO PETYISIUU
y4eOHO-TI03HABATENIbHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pPe3yibTaTa.

Jnst oOyuaromuxcess ¢ 3IIP cyiiecTBEeHHBIM SIBISIOTCS MpPUEMbl PabOTHI C
JEKCHYECKUM MaTepuaioM Mo mpeamery. [IpoBomuTcs crmernumanbHas paboTta mo
BBEJICHUIO B aKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4aembie TEpMUHBI BBOJSTCS Ha IOJMCEHCOPHOU OCHOBE, 00s13aTeIbHA BU3yaIbHas
MOJIZICPKKA, AITOPUTMBI pAOOTHI C OTIPEACTICHUEM, OTIOPHBIE CXEMBI [T aKTyaTnu3alluu
TEPMUHOJIOTUHU.

B cBs13u ¢ 0cobbpiMu 00pazoBaTenbHbBIMU OTpeOHOCTSIMH 00yuatomuxcs ¢ 3P,
IIpY TUTAHUPOBAHUU pabOTHl YYEHUKA HA YPOKE CIEAYET MPUIEP)KUBATHCS CIIEIYIONTUX
MOMEHTOB:

1. Ilpu onpoce HeoOXOAMMO: JaBaTh QITOPUTM OTBETA; pa3peliarhb
MI0JIb30BAThCS MJIAHOM, COCTABJICHHBIM TIPHU MOJATOTOBKE JJOMAIITHETO 3aJIaHus; 1aBaTh
00JIBIIIE BpEMEHU TOTOBUTHLCS K OTBETY Y IOCKU; pa3peniaTh AeiaTh MpeaBapUTEIbHbIC
3aIHCH, TI0JIH30BATHCS HATIISIIHBIMH TTOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYUYAIOIIMMCS HABOJSIIMNE W YTOYHSIOIIHME
BOTIPOCHI, KOTOPBIE TIOMOTYT UM IOCJIEZIOBATEIFHO U3JIOKUTH MaTepral.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS MTPOOEIOB B MPOIIEAIIEM MaTepHUale.

4. B mportiecce u3ydeHus HOBOTO MaTepraia BHUMaHHE YYEHUKOB oOparaercs
Ha HanOoJiee CIOXKHBIE pa3fenbl n3ydaeMoil Tembl. Heo6xoaumo varie oopamarbes K
HUM C BOIIPOCAMH, BBISICHSIOIIMMU TOHUMaHUE Y4eOHOTO MaTepuasa, CTHMYJIMPOBATh
BOIIPOCHI MPY 3aTPYAHEHHUSIX B YCBOEHUH HOBOTO MaTepHalia.

Mecto y4yeOHOro npeamera «®@usnka» B yueOHOM IJIaHe

B cootBerctBUM ¢ @DenepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM OCHOBHOTO 00111ero o0pa3oBaHus yueOHbIH mpenMeT «Pu3nka» BXOIUT B
npeIMeTHYI0 00sacTh «EcTecTBEHHbIE HAayKW» U SIBISETCS OOS3aTENbHBIM IS
uzyuenusi. Conepkanue ydeOHoro npeamera «DPu3nkay, Ipe/ICTaBICHHOE B
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paboueit mporpamme, coorBeTcTByeT DPI'OC OOO, oCcHOBHOUM 00pa3zoBaTelbHON
IporpaMMe OCHOBHOrO oOOmIero o0pa3oBaHUs, aJaNTUPOBAHHOW  OCHOBHOM

00pa3oBaTeNIbHOW MpOrpaMMe OCHOBHOTO OOIIEro o0pa3oBaHHsA OO0YyYarOLIUXCS C
3a1EPKKOU IICUXUYECKOTO PAa3BUTHS.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKAKIIET0 MUPa

dusnka — Hayka o npupoze. SAsnenus npupoasl (MCY). dusnueckue sapieHus:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeMMUWHBL. M3Mepenue ¢dusudeckux BeawmunH. Dusuueckue
npubopwi®. Ilozpewnocms usmepenuii. Mex1yHapOaHAs CUCTEMA €IUHHUIL,

Kak ¢u3uka u gpyrue ecrecTBEHHbIC HAyKH U3y4aloT MpUpoay. EcmecmeenHo-
HAYuHblll Memoo NO3HAHUA: HAOI00eHue, NOCMAHOB8KA HAYYHO20 B80NpoOCA,
8blOBUIICeHUEe  2UNOme3, JIKCHepuUMeHm Nno Npoeepke 2unomes, 00bsACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3u4ecKux s61eHull ¢ NOMOUbI0 MoOeel.

[IpenMeT u METOIbI (PUBUKH.

Jemoncmpayuu®

1.  MexaHuuecKue, TEIUIOBbIE, >JIEKTPUUECKHE, MATHHUTHBIE, CBETOBEIE
SBIICHHSL.

2.  dusnyeckue MPUOOPHI U MPOLETYPA MPSMBIX H3MEPEHHI aHAIOTOBBIM U

uU(ppOBBIM TPUOOPOM.
3. Onpenenenre NOrpelIHOCTH YKCIEPUMEHTA.
@Dponmanvusle 1a6OpamopHbvle padomvl Unu INEKMPOHHAA 0EMOHCHPAYUSL.
1.0npeneneHrie 1EHBI JEJEHUS U3MEPUTENBHOTO mpudopa (UCHONb3ys
TEXHOJIOTHUYECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tea
3. Onpedenenue pazmepos Maivix mej.

Pa3znen 2. [lepBoHayaibHbIE CBeAeHHUsI 0 CTPOEHHHU BellleCTBA

CrtpoeHue BelIeCTBa: aTOMbl M MOJICKYJBI, ux pasmepvl. Onvimoi,
00Ka3vlearouue OUCKpemuoe CmpoeHue 8euecmad.

JlBmkeHne dvactuil BemecTBa. CBsI3b  CKOPOCTH JBW)KCHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBmxkeHue, aubdysus. Bzaumoodeticmsue uacmuy
sewecmaa: NPUMsLICEHUe U OMmMaiKuGaHue.

ATrperaTHble COCTOSHUSI BEILIECTBA: CMPOCHUE 2A308, HCUOKOCHEU U MEEPObIX
(kpucmannuweckux) men. Bzaumoceszv medcdy ceoucmeamu 6eujecms 6 pPa3HbiX
A2PecamHbIX COCMOAHUAX U UX AMOMHO-MONEKYISAPHbIM cmpoeHuem. Ocobennocmu
azpe2amHulx COCMOSIHULL BOOWL.

JMemoncmpayuu®

1 MC — aneMeHTHI coiepskaHus, BKIFOYAIONINE MEXKIIPEIAMETHBIE CBA3H, KOTOPbIE HOAPOOHEE PACKDPHITHI B
TEMaTUYECKOM INIAHUPOBAHUU.

2 351ech 1 1aNiee KypCHBOM 0003HAYEHBI TEMbI, M3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTEILHOM Iu1aHe. [lenaror
CaMOCTOSTENILHO ONpe/elisieT 00beM N3y4aeMoro MaTepHasa.

3 Bce Jlemonctpanuu u JIaGopaTopHble paboThl, PEICTABIEHHBIE B COJIEPKAHUH, TOMYCKAETCS (MOXKHO) POBOJIUTE,
UCTIONB3Ysl MH(OPMAIIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (LIU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).

4 311ech u jasee NPUBOAUTCS PACIIMPEHHBIH MEPEYEHD IaGOPATOPHBIX PabOT U OIBITOB, U3 KOTOPOTO YUHMTEND JENAET
BBIOOD MO CBOEMY YCMOTPEHHIO.

9



1. Habmnronenue OpoyHOBCKOTO JIBUYKEHUS.
2. Habmonenune nuddysuu.
Dponmanvhvle 1a00pamopHvle padOmMvL U ONBINLBL

1. OuneHka pauameTpa aroMa METOJIOM pSAAOB (C  HCIOJIB30BAaHUEM
dororpaduii).
2. OmnbIThI 110 HAOIIOACHUIO TEIJIOBOIO PACHIMPEHUS Ta30B.

3.0mpITEI MO OOHAPYKEHHUIO JCUCTBUS CHJI MOJCKYJISIPHOTO TPHUTSHKCHUS
(2/1eKmpoHHas 0eMoHcCmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOIelCTBHE TeJl

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKECHHE.
Ckopoctb. Cpeousia ckopocmsv npu HepasHomepHom OsudiceHuu. Pacu€r mytu u
BPEMEHU JIBUKEHUSI.

SBneHue wuHeEpUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kaxk NpuyUHa
UsMeHeHUus. cKopocmu OsudiceHus mei. Macca kaxk mepa uHepmHOCmMU meld.
[TnotHocTh BemecTBa. C8s13b NIOMHOCMU C KOAUYECMBOM MOJIEKY]l 8 eOuHuYye 00véma
geujecmaa.

Cuiia kak XapakTepucTuka B3aummoneucTBusa ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowwpio ounamomempa. SIBIeHUE TATOTCHHS W CHUJIA
Tsokectu. Cuna msascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CioxxeHue Cuil, HalpaBJICHHBIX MO OAHOM mpsiMoil. PaBHoxeucTByromasa cwi. Cuna
mpenus. TpeHue ckoavocenuss u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu®

1. HaOuronenrne MexaHn4eCcKoro ABMKEHHS Tela.

2 N3mepenune ckopoCTH NPSIMOJIMHENHOTO JIBUKECHUS.

3 HaGnronenue ssBeHUS HHEPIIHH.

4, Ha6nronenue n3meHneHrs CKOPOCTH MPU B3aUMOJICHCTBUU TeE.
5 CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TETI.

6. CroxeHure cuil, HalpaBJIEHHbBIX IO OJJHON HPSIMOA.

7. JleMOHCTpaIus CUJIbI yIPYTOCTH HA PAa3IMYHBIX MaTepuaiax.
DponmanvHovle 1a00pamopHsle padomvl U ONbIMbL.

1. Ornpenenenue CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIapUKa B )KUIKOCTH,
MOJIETH JICKTPUICCKOTO AaBTOMOOWIIS | T. I1.) (2/1eKMPOHHAA 0EMOHCMPAUUSL).

2. Omnpenenenre cpeaHell CKOPOCTH CKOJBXEHUSI OpycKa WM MIapuKa To
HAKJIOHHOU TIOCKOCTH.

3. OrnpeneneHure MIOTHOCTH TBEPAOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKeHus (nedopmarivin)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

S5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPUKACAIOIIUXCA HOBerHOCTeﬁ.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, dKUIKOCTEN U ra30B
HaBnenne. Cnocobvl ymenvuieHUss u ygenudeHus oaeieHus. Jlasienue easa.
3asucumocms Oasnenus 2aza om oowvéma, memnepamypwi. llepedoaua oasnenus
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meepoviMu menamu, Hrcuokocmamu u 2azamu. 3axou Ilackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH OT TIIyOuHbl. Coobuarowuecs cocyobl.
l'uopasnuueckue mexanusmol.

Atmocdepa 3emmu u armochepHoe naBieHue. llpuuunvl cywecmeosaHus
8030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3asucumocms ammocghepHo2o 0asieHuss Om 8blCONMbL HAO YPOBHEM MOPS.
IIpubopul Ons usmepenus ammocgheprozo 0asneHus.

eticmeue orcuoxocmu u eaza Ha nozpydxcénHoe 8 Hux mesno. BolTankuparomas
(apxumenoBa) cuia. 3axon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHhI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mapaBamyeckumii mpecc.

[IposiBineHue nercTBust aTMOC(EpHOTo AaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOMICH CHJIBI OT 00BbEMA MOTPYKEHHON YacTH
TeJa U MJIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECHEHHOM JKUJIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEH TeJa U AKUIAKOCTH.

Dponmanvhvle 1a60pamopHvle padbomsvl U ONbLIMbL

oabwdpE

1. HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTpyKEHHOM
B KHUJKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIBI, JCHCTBYIOIIEWM Ha  TeJo,
MOTPYEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHIIBI, JEWCTBYIOIIEH Ha
TEJIO B )KMJKOCTH, OT MAaCChI TeJa.

4, OnpIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJKUBAIOIIECH CHIIBI,

JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YaCTH TeJa
Y OT IJIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WIM  KOHCTPYUPOBAaHHE  JIOJKHU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTH. DHeprus

Mexanudeckast padboTa. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuo
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K 010K)y. «30710moe
npasunoy mexanuxu. KIIJ mpocteix MexaHusMmoB. [IpocTbie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckass odHeprusi. Kuumemuueckas u NOMEHYUAIbHAS — dHeEp2usl.
IIpespawenue o00Ho20 6uUOa Mexanuweckou 3Hepauu 6 Opy2ou. 3aKOH COXPaHCHUS
SHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. [TprmMepbl TPOCTHIX MEXAHU3MOB.
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@ponmanvuvie nabopamophsie’padomot u onvimoi*

1. Onpenenenre paboThl CHIIBI TPEHUS TTPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. Hccnenoanue ycioBrii paBHOBECHUS PhIUara.

3. N3mepenune KII/ HAKIIOHHOM TUIOCKOCTH (21ekmponnan
demoncmpauus).

4. N3ydenune 3aKkoHA COXpaHEHUs MEXAHWYECKOW DHEPTUU (21€KMPOHHAA
demoncmpauus).
8 KJIACC

Pa3nen 6. TensioBble siBieHUs

OcHoGHble  NONOMCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOl Meopuu  CmpoeHust
sewjecmea. Macca u paszmepvl amomos u monekyi. Onvimovl, noomeeparcoaroujue
OCHOBHbLE NONONCEHUS MONEK)IAPHO-KUHEMUYECKOU Meopul.

Monenu TBEPAOro, KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. QdwvscrHeHue ceolcme 2a3o8, HUoKkocmell u
MeEPObIX Mmell HA OCHOBE NOJIONCEHUN MOJIEKYIAPHO-KUHEMUYeCKOU mMeopull.
CmauuBaHue u KanuiisipHole s6ienus. Tennosoe pacuupenue u cocamue.

Temmneparypa. Cesazb memnepamypvl cO CKOPOCMbIO MENi08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusa. Cnocobvl  uzMeHeHusi  GHYMpEHHel  SHepPeUlLL:
menionepeoaya u cosepuieHue pabomol. Buovl mennonepedadu: menionposooOHOCb,
KOHBEKYUsl, U3TYYeHUe.

KomudectBo Temnotel. Yoenvnas mennoémxocmo eeuwecmsa. Tennoobmen u
menjiogoe pasHosecue. YpasneHue meniogo2o 6aiauca.

Ilnasnenue u omseepoesanue KpUCMALIUYeCKuUx eewecms. Yoenvnas menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunienne. Yoenvrnas
menjoma  napooopazo8anus.  3a8UCUMOCMb  MeMnepamypvl — KUNeHUus  Om
ammocgepnozo oasnenus. Brasxcnocms 6030yxa.

DHeprus TOIUBA. YoenibHas Mmenioma c2opaHusl.

Hpunyunor pabomor mennosvix osucameneu. KIIJ[ mennosozo osucamens.
Tennosvie osucamenu u 3awuma oxpyicaroueti cpeowvt (MC).

3axon coxpanenus u npespawjeHus sHepeuu ¢ meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Habmntonenue OpoyHOBCKOTO JIBUYKEHUSI.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBjeHn cMaYrBaHUS M KaTWJUIIPHBIX SBICHUI.

4, Habmronenue TenjaoBoro paciumpeHus Tel.

5. N3meHneHune naBieHus rasa Mnpu U3MEHEHUH 00bEMa W HarpeBaHUM WJIU
OXJIQXKICHUH.

6. [IpaBuiia u3MepeHus TeMnepaTypsbl.

7. Buns! Terionepenayu.

8. OxnaxxjaeHue Ipyu COBEPIICHUHU pabOTHI.
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9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMHU CHUIIAMH.
10. CpaBHeHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOGmroneHue KUIIEHHUS.

12. HaOnroaceHuUE MOCTOSHCTBA TEMIICPATYPhI IIPH IIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@ponmanvHele 1a60pamopHvle padoOmvl U ONBINL b

1. OnpITel IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(21eKmpoHHan demoncmpayus).

2. OnbITHI IO BRIPALMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM WIIN caxapa.

3. OnbITel IO HAOIIOACHUIO TETNIOBOTO PACUIMPEHHUS Ta30B, KHUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBlieHUs BO3AyXa B OasIOHE HINPHULIA.

S. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh AaBJIEHUS BO3/1yXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEpruu Teja B pe3ysbTare
TeIUIoNnepeaayu U padoThl BHEIIHUX CHUJI.

7. HccnenoBanue sBJIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJOJHOM H
ropsiyer BOJBL.

8. HccnenoBanue npouecca UCHapeHHus.

Q. OnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHot meniomsl niagieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSA

Inekmpuszayusi men. JIBa poja 3JIEKTPUUYECKUX 3apsAloB. B3anmopeictBue
3apsHKEHHBIX TEJL.

OnekTpuueckoe mnodne. [lpunyun cynepnosuyuu 31eKmpudecKux noneu (Ha
KauecmeeHHOM YpOGHe).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKH. 3AKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsia.

DJIEKTPUUECKU TOK. Ycnosus cywecmeosanusi 31eKmpuiyecko2o moka.
HNctouHuku MOCTOSHHOTO TOKa. JIEMCTBUSI AJIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIeKmpUuyeckKutl mox 8 HcuOKOCsX U 2a3ax.

PaGora u MOIIHOCTH JJEKTPUUECKOTO TOKa. 3axou [coyra—J/lenya.
Onexmpuueckue yenu u nompeoumenu I1eKMpUUecKol OdHepeuu 8 Ovimy.
Onektpuueckas uemnb. Cunma Toka. JJeKTpudyeckoe HanpsikeHue. COoIpoTUBIEHUE
MPOBOAHUKA. YOoenvHoe conpomusnenue sewjecmsa. 3akon Oma sl yyacTKa LIeTH.
[TocnenoBarenbHOE W MapallIEIbHOE COEJUHEHHE MPOBOJHHUKOB. Kopomkoe
3amvIKaHue.

[ToctostHHBIE MarHuThl. B3auMoaelcTBHE MMOCTOSIHHBIX MAarHuToB. Macnumnoe
none. Mazcnumnoe none 3emnu u e2o 3nauenue 0 sHcuznuu Ha 3emae. Onvim Ipcmeoa.
Maenumnoe none snexkmpuuecko2o moka. Ilpumenenue snekmpomazsHumo8 8 mexHuxke.
eiicmeue macnumHo2o nousi HaA NPOBOOHUK C MOKOM. DINeKmpoosueamens
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nocmosanHo2o moka. Mcnonvzosanue sn1ekmpoogueameneti 8 MeXHUYeCKux ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Asnenue nekmpomacHumuou unoykyuu. llpasuno Jlenya.
Onexmpozenepamop. Cnocobvl noayueHus 21eKmpudeckoi sHepauu. IINEKTPOCTaHIUN
Ha BO30OHOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus TeNl.

JIBa pojia 3JIEKTPUYECKUX 3aPSI0B U B3aUMOCHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U AECUCTBUE JIEKTPOCKOTIA.
DnekTpocTaTuuecKast MHIYKITHS.

3aK0H COXpaHEHUsI DTEKTPUUECKUX 3aPSI0B.
[TpOBOTHUKY U TUAIEKTPHUKH.

MopaenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO OIS,
HcTouHnKM NOCTOSIHHOTO TOKA.

JIeCTBHS IIEKTPUUECKOTO TOKA.

0. DraexTpudecKuid TOK B KHUIKOCTH.

1. Ta3o0BbIit pa3psin.

2. VI3MepeHue cHIbl TOKa aMIIEPMETPOM.

13. H3mepeHwue 3IeKTPUICCKOTO HAMPSHKEHUS BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONMPOTUBJICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH Pa3ICICHUS TOJTIOCOB MarHUTAa.

17. MonenupoBaHNE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHoe€ 1oJie TOKa. IJIEKTPOMArHuT.

20. JleiicTBHe MarHUTHOTO TOJIsI HA IPOBOJIHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSIHHOTO TOKA.

22. HUccnenoBaHue sIBJICHUS JICKTPOMArHUTHOM MUHYKITUU.

23.  OmbiTel Dapages.

24. 3aBUCHMOCTb HAMpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

25. DuekTporeHeparop MOCTOSHHOTO TOKA.

@Dponmanvhvle 1ab0pamopHvle padomvl U ONbIN b

PRBPOOoNoOOR~WNE

1. OneITel MO HAONIONCHHUIO DJCKTPU3ANMHM TEI WHIAYKIHUEH U TpHU
COTIPUKOCHOBEHHH.

2. HUccnenoBanne IEWCTBUS SIIEKTPUUECKOrO IOJS HA MPOBOJAHUKHU U
JTUDJICKTPUKH.

3. Co6opka u mpoBepKa pabOThI JISKTPUUCCKOM 1IN IMTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  Uccrneoosanue 3asucumocmu cuibl MoKda, udywje2o yepes pesucmop, om

CONpomueieHUA peaucmopa u HanpAsitCenHusl Ha pesucmope.
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7. Onvimui, deMOoHCmpupylowue  3a8UCUMOCHb NEKMPUUECKO20
CONpomMueneHUss NPOBOOHUKA Om €20 OJIUHbI, NIOWAOU HONEPEeYHO20 Ce4eHUsl U
mamepuana.

8. Ilposepra npasuna cnodicenus HanpsANCeHuu npu NOCae008ameabHOM
COeOUHEHUU 08X Pe3UCTOPO8.

Q. Ilposeprxa npasuna 01 cuibl mMoka Npu NAPALIETbHOM COeOUHEeHUU
pe3ucmopos.

10. Ompenenenue pabOThI AAEKTPUIECKOTO TOKA, UYILIETO YE€PE3 PEIUCTOP.

11. OmnpexaeneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

12. HccnegoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHUS HA HEW.

13. HccnepoBaHue MarHuTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

14. W3ydyeHue MArHUTHOTO TOJIA T[OCTOSIHHBIX MAarHUTOB TIpU  HX
O0OBEIMHEHUU U Pa3JICIICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS
KATYIIKU C TOKOM ¥ MarHuTa OT CHJIbl TOKA U HAPABJIEHUS TOKA B KaTyIIKE.

17. H3y4yeHue nelicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

18. Uszyuenue pabomul snekmpoosucamensi.

19. Usmepenue KIIJ[ anexTpoaBuraTeabHOM yCTAaHOBKHU.

20. OnpITEI MO WCCIEAOBAHUIO SBIICHUS JJIEKTPOMATHUTHOW WHAYKIIHU:
MCCJIeI0BaHNE U3MEHEHU 3HAUECHUS U HaIlpaBJIeHUs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuueckue siBJIeHUS

Mexanuueckoe JaBHkeHUe. MarepuanbHas Touka. Cucrema  oOTcuéra.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUS. PaBHOMEpPHOE NPSIMOJMHENHHOE
nBuwxeHue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHsis u MCHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUNHCEHUU.

VYckopenue. PagnoyckopenHoe npamonuneiinoe osudicenue. (CBOOOIHOE
nagenue. Onvimul I anunest.

Jluneiinas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckoperue.

ITepseiit 3akoH Herorona. Bropoii 3akoH Herorona. Tpertuit 3akon HeroToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbH#CeHuUsl, Cuia
mpeHus NOKosl, opyaue 6Uobl MpeHus.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTECHHs. YCKOPEHHE CBOOOIHOTO
nagenus. /Jeuscenue nianem soxpye Connya (MC). Ilepsasa kocmuyeckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecue maTepuanbHOW TOUKH. Ab6contomno meépooe meno. Paenosecue
meép0oo2o mena ¢ 3aKpenyiéHHol ocbio epaujerus. MOMEHT cuibl. Llenmp msoicecmu.
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Nmnynsc Ttena. Mzmenenue umnyirvca. HMmnynoc cuivl. 3aKOH COXpPaHECHUS
umiyibca. PeaktuBnoe apmxenne (MC).

Mexannyeckast paboTa 1 MOITHOCTb. PaboTa cuil TSKeCTH, ynpy2ocmu, mpeHus.
Ceszb  omepeuu u pabomei. lloTeHUManbHAs >SHEPrus Teja, MOJHATOIO Haj
ITIOBEPXHOCTBIO 3eMIu. [lomenyuanvhas suepaus cocamou npyrcunvl. Knnernaeckas
sHeprus. Teopema o Kunemuueckou 9Hepeuu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIuM.

Jemoncmpavyuu

1. Halnronenre MexaHM4ecKoro JBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

2. CpaBHeHHE TyT€W W TPACKTOPUM ABMKEHHUS OJHOIO M TOTO XK€ TeJa
OTHOCHUTEJIbHO Pa3HBIX TEJI OTCUETA.

3. N3MmepeHne ckopoCTy U YCKOPEHUS MPSMOTUHEUHOTO IBUKEHUS.

4. HccnenoBanne npu3HaKoB PABHOYCKOPEHHOTO ABUKCHUA.

5. Habmronenune nBuKeHUs Tela 10 OKPY>KHOCTH.

6. HaOmronenne MeXaHMYECKUX SIBJICHUM, MPOMCXOSAIINX B CHCTEME

orcuéra «Tenmexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

7. 3aBUCHUMOCTBh YCKOPEHUS T€JIa OT MACChl TeJIa U JICUCTBYIOLIEH HA HETO
CHJIBI.

8.  HaOmronenue paBeHCTBa CUJI IPU B3aUMOJECHCTBHUHU TEIL.

9.  H3MeHeHue Beca Teja MPU YCKOPEHHOM JIBUKEHUH.

10. TIlepemaua mmmysbca MpU B3aUMOICHCTBUM TEII.

11. IIpeoOpa3zoBaHuUs SHEPTUH MPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOICHCTBUN.

13. CoxpaHeHue UMIyJIbCca MPH a0COIIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaOGmroneHne peakKTUBHOTO JIBHKCHHUS.

15. CoxpaHeHHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM MaJICHHH.

16. CoxpaHeHHe MEXaHWYECKOW DHEPruu TMpU JABMIKEHUU Tella TIO0J
JNEUCTBUEM IIPYKUHBI.

@ponmanvhvle 1a00pamopHvle padOM bl U ONBIM b

1.  Koucmpyuposanue mpaxma 05 pa3zeoHa u OaibHelule20 pagHoMepPHO20
OBUIICEHUSL WLAPUKA UTU TNENEeHCKU.

2. Omnpenenenre cpeaHeil CKOPOCTH CKOJIBKEHUSI OpyCcKa WIIA JIBHXKCHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenre yCKOPEHUs Tea MPH paBHOYCKOPEHHOM JIBHKCHHH T10
HAaKJIOHHOM IIJIOCKOCTH.

4,  WccrnemoBaHue 3aBUCHMOCTH MYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

5.  HccnenmoBanuwe 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAJIbHOTO JIaBIICHUSI.

6. Omnpenenenue kKodphuiMeHTa TPEHUSI CKOIbKEHUS.

7. Omnpenenenne )XECTKOCTH MPYKUHBI.
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8.  Ompenenenue pabOThl CHIIBI TPEHUS NIPH PABHOMEPHOM JIBUKCHUU TeJja
10 TOPU30HTAILHON TTOBEPXHOCTH.

Q. Onpenenenre pabOTBI CHIIBI  YOPYTOCTH TPU  TOABEME Tpy3a
C MCIIOJIb30BAaHUEM HEIOIBHYKHOTO M TTOJIBHYKHOTO OJIOKOB.

10. H3yuenue 3aKOHA COXPAHCHUS SHEPTHUHU.

Pa3gen 9. Mexannuyeckue K0J1e0aHUSA U BOJTHBI

KonebarensHoe npmkenrne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHMIA: TTEPHO,
4acToTa, aMIUIATya. Mamemamuueckuu u npyscunnviu maamuuxu. lIpeepawenue
9Hep2uU NpuU Ko1eOamenrbHOM 0BUNCEHUU.

3aryxaroiue konedanus. Boinyxnennbie konedanus. Pesonanc.

Mexannueckue BoOJIHBL. (CBOWCTBA MEXaHMUYECKUX BOJH. [IpodonbHbie u
nonepeynvie 80aHbl. /[MUHA 80IHbL U CKOPOCMb eé pacnpocmparenusi. Mexanuyeckue
80JIHbL 8 MBEPOOM meie, cetcmudeckue gonnvl (MC).

3ByK. I pomkocms 38yka u evicoma moua. Ompasicenue 38yka. Ungpaszsyx u
VILbMPA38YK.

Jemoncmpayuu

1. HaOmronenne koyicOaHui TeJl IO AEUCTBHUEM CHIIBI TSKECTH U CHIIBI
YOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaOntonenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpaneHne mpoI0IbHBIX U TTOTICPEYHBIX BOJTH.

5. Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

@DponmanvHble 1aOOPamopHvle padomuvl U ONbIMbL

1. Onpenenenrve YacToThl M TEpHOJA KOJEOAHUH MaTeMaTH4ecKOTo
MasiITHUKA.

2. Onpenenenre 4acTOThl M MEpHUOJIa KOJEOAHUNM MPYKUHHOTO MasiTHUKA
(2/1eKmpoHHan 0emoncmpayus).

3. UccnenoBanue 3aBUCUMOCTH MEpUO/Ia KOJICOaHUM MOIBEIIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTH  Tepuofa KojJeOaHUW  MPY>KUHHOTO
MAasITHUKA OT MACCHI Tpy3a (2/1eKMPOHHAA 0EMOHCMPAUUSL).

5. ITpoBepka HE3aBUCUMOCTH TEepUoJia KojeObaHuil rpy3a, MOoJABEIMICHHOTO K
HUTH, OT MACChI Tpy3a.

6. OnbITBl, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTh TIEpHOJa  KoJieOaHUI
MPY>KUHHOTO MAasgTHUKA OT MACCHI TPy3a U KECTKOCTH MPYKUHBI.

1. N3mepenne  yckopeHHs  CBOOOJHOTO  TAaACHUS  (3AeKmMpPOHHAA
demoncmpauusi).

Pa3znen 10. DiiekTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI

DNEeKTpOMarHuTHOE  MoJIe.  ODJIEKTpOMarHuTHele  BoJiHbL.  (Ceoucmea
anekmpomacHumuvlx  6oaH. Illkana snekmpomacnumuvix 6oaH. Hcnonvzoeanue
INEeKMPOMASHUMHBIX OIH OISl COMOBOU CE53U.
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OnexkrpomarHuTHas Inpupoga cera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

®dponmansvhsie nabopamopnsie’ pabomst u onvimol’

1. N3ydyeHne CBOWCTB JJIEKTPOMAarHWTHBIX BOJH C IOMOIIBIO

MOOWMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBbIE AIBJICHUSA

JlyueBas monens cBera. cTouHuku cBeTa. [Ipsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwvi. OTpaxeHue cBeta. [lnockoe 3epkano. 3akou
ompasicenus ceema.

[Ipenomnenue cBera. 3aKOH TMpeNOMJIEHUA cBeTa. [lonnoe 6HympeHHee
ompadicenue ceema. Hcnonv3oganue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm mydeit B JumH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocmo u
0aIbHO30PKOCHIb.

Pasznooicenue 6benoco ceema 6 cnekmp. Onvimul Hviomona. Cnooicenue
CHEeKmMPAalbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHUE CBETA.

OTpaxxeHue cBera.

[Toy4yenue n300pakeHUi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

OnTH4ecKuii CBETOBO/I.

Xon nyuei B coOuparoie JnH3e.

XoJ1 Ty4el B pacCEenBArOIICH JIMH3E.

[Tonyyenue n300pakeHUit ¢ TOMOUIBIO JIHH3.

[Tpunnun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOTIA.
Mopen riasa.

Paznoxenue 6emoro cBera B CHEKTp.

12.  Tlomydenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX LIBETOB.
@Dponmanvhvle 1a00pamopHvle padOMbL U ONBIM b

©CoNOwWDE

el
= o

1.  HccnepoBanue 3aBUCHUMOCTH yIjla OTPa)KEHHsI CBETOBOIO Jy4a OT yIJia
NaICHUS.

2.  H3ydeHue XapaKTEpHUCTUK U300paKEHUS MPEAMETA B TIIOCKOM 3€pKaJIe.

3.  HccnenoBaHue 3aBUCUMOCTH YTJIa MIPETOMIICHHS CBETOBOTO JIy4a OT yrIiia
NaJeHUsI Ha TPAHULIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHuii ¢ MOMOILBIO COOUpPAIOIIEeH JTHH3BIL.

S. Onpenenenre GOKYyCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMpAroIien

JIVH3BI (21eKMPOHHAA 0eMOHCMPAYUSL).
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6. OneITEl TIO PA3JIOKEHUIO OEJOro CBETa B CIEKTP (271€eKMpPOHHASA
oemoncmpauusi).

7. OmbIThl O BOCHPUATHIO I[BETa MPEAMETOB IpPU UX HAOIIONECHUH uYepes3
I[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUS

Onvimel Pezepghopoa v mnaHeTapHas Mojelb atoma. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmol.

PanuoaktuBHOCTE. Anbgha-, 6bema- u eamma-uznyuernus. CTpoeHUE aTOMHOIO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonul. Paouoakxmuensie npespaujerus.
Ilepuoo nonypacnada amomHwix soep.

SnepHbie peakuuu. 3aKOHbI COXPAHEHUs 3apsJI0BOTO M MAaCCOBOTO YHCEN.
Peaxyuu cunmesa u oenenus soep. Ucmounuru swepeuu Connya u 36€30 (MC).

AnepHas sHepreTuka. /Jleucmeus paouoaKkmuHuIX U3NYYEHUU HA JHCUBbLLE
opeanuzmul (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TIOTJIOIICHUSI.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Busbcona.

Pabora cuéTunka MOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus nzmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.
@poumaﬂbnbte aadopamopHwvle padbomol U Onvlimaol

R N

1. HccenenoBaHue TPEKOB: U3MEPEHUE DHEPTUU YaCTHUIBI 110 TOPMO3HOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoOHHAL OeMOHCIMPaUU).
2. N3mepenue paanoakTUBHOTO (GOHA (2/1eKMPOHHAA 0EMOHCMPAUL).

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATU3ALNK U
000011IeHNSI TPEIMETHOTO COJIEPKAHUSI U OTBITA ACSITEILHOCTH, MPUOOPETEHHOTO MPHU
M3YUYEHHUH BCEro Kypca (PU3UKH.

[Ipr n3ydyeHUM NAHHOTO MOZYJISI PEANM3YIOTCS MU CHUCTEMATHU3UPYIOTCS BHUJIbI
NeSTeTLHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JOCTHKCHHE TPEIMETHBIX U
MeTaIpeAMETHBIX TNIAHUPYEMBIX PE3YyIbTaTOB 00yUueHus, GOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTbB: OCBOCHUE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBIICHUN IPUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHITH (DU3MYECKUE SIBICHUS, MPUMEHSSA
MOJyYEHHbIC 3HAHWsA, pPemarh 3aJa4d, B TOM YHCJIE KAYECTBEHHbIE U
AKCIIEPUMEHTAIBHBIE.

[TpyHIMIIHATBEHO AEATEIbHOCTHBIM XapaKTEP JAHHOTO pa3jiesia peaau3yeTcs 3a
CYET TOT0, UTO yYalIMECs BBIMIOJHSIIOT 3aJIaHUs, B KOTOPBIX UM IPEIAracTcs:

" Ha OCHOBE IIOJIyYCHHBIX 3HAHMM pacro3HaBaTb U HAYYHO OOBSICHSITH
bu3nyeckue sIBJICHUS B OKpY X arolel TpUpoe U MOBCETHEBHON KU3HU;
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" KCIOJIB30BaTh IOJ PYKOBOJCTBOM IIEAArOra Hay4dHbIE METOJbI UCCIIEIOBAHHUS
(¢u3nyeCKuX SBJICHHUHM, B TOM 4YHCIE JUIs NMPOBEPKU TUIOTE3 U IMOJyYEHHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBSICHATH C OMOPOM Ha AMIAKTUYECKUH MaTepuan mociie OOCYXACHHUS C
[EJaroroM Hay4Hble OCHOBbI HauOoJiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTWM, HalpuMep, MPAKTUYECKOIO  MCIOJb30BaHUS  PA3IMYHBIX
VCTOYHHUKOB JHEPIMM Ha OCHOBE 3aKOHA IIPEBPAICHUS M COXPAaHEHHs BCEX
W3BECTHBIX BUJIOB YHEPTUU.

Kaxxnas U3 TeM TaHHOIO paszelia BKI0YaeT SKCIIEPUMEHTAIIBHOE UCCIIEI0BAHNE
0000IIaIoONIero xapakTepa Ha YCMOTpPEHHUE IeJarora u Imnpu ero nomomu. Paznen
3aBeplIaeTcs MPOBEACHUEM TUArHOCTHYECKOM M OIICHOYHOW paboThl 3a KypC
OCHOBHOM IIKOJIBI.

KOHTpOJI])HO-H3Mepl/ITeJILHBIe MaTepualbl

[IpoBeneHNE OLEHKM JOCTHXKEHUN IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
y4eOHOT0 mpeMeTa MPOBOAUTCSA B (JOpME TEKYILETO U PyOESKHOTO KOHTPOJISI B BUIE
KOHTPOJIBHBIX padoT.

7 knace

Konmponvnasa paboma Ne 1 o teme «llepBoHauanbHbIe CBEJICHUS O CTPOCHUHN
BEIIIECTBa»

Konmponvnas paboma Ne 2 o teme «Macca, IIIIOTHOCTh, 00BEM.

Konmponvnas paboma Ne 3 o teme « CHIIBI B IPHPOJICY.

Konmponvnasa paboma Ne 4 no teme «JlaBnenue».

Hmoeosas nposepounas paboma.

8 knacc

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 o teme «TemoBbie sIBISHUSY.

Konmponvnas paboma Ne 3 1o Teme « ArperaTtHple COCTOSTHUS BEIIECTBAY.

Konmponvnaa paboma Ne 4 no teme «OnekTpuueckuil Tok. HampsoxeHnuey,
«Conpotunenue. CoeTMHEHUE MPOBOTHUKOBY.

Koumponvnaa paboma Ne 5 no teme «PaboTa v MOLTHOCTh 3JEKTPUUECKOTO
TOKay, «3akoH Jxoyis —JIenuay.

Hmoeosas nposepounas paboma

9 knace

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHBI TBWKEHUS W B3aUMOJICHCTBUS
TEI.

Konmponvnasa paboma Ne 2 o teme «MexaHnyeckue KojieOaHUsI U BOJHBD.

Konmponwvnasa paboma Ne 3 o tTeme «NEKTPUUECKUE U MATHUTHBIE SIBJICHUS.

Konmponvnaa paboma Ne 4 no teme «CTpoeHre aToMa U aTOMHOTO sIipa» U
«Ctpoenue u 3BotOLMS BeeneHHoi.

Umoeosas nposepounas paboma.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbraTel ocBoeHusi oOyuarommumucs ¢ 3[IP yuebHoro npenmera
«®Du3uka» NOIKHBI COBNAJNATh C PE3yJIbTaTaMH MPUMEPHOW pabodeld mpOorpaMmbl
OCHOBHOT'0 00111€eT0 00pa30BaHUsI.

Haubomee 3HaUNMBIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIUS K 00YUEHHUIO U IIeJICHANPaBICHHON T03HABATEILHOMN eI TEILHOCTH;

YCTAaHOBKAa Ha OCMBICJIEHUE JIMYHOTO OMNbITA, HAOMIOAEHUN 3a (DU3NUECKUMU
AKCIICPUMCHTAMH,

YCTaHOBKA HAa OCMBICIICHHE PE3YyJIbTATOB HAOIIOACHHUN 3a MPUPOIHBIMH U
TEXHOTEHHBIMH SBJICHUSMH C TTO3UINN (HPU3UIECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHWBATh MPOUCXOMSINNAC W3MEHEHUS W WX IOCIICICTBHUS,
GbopMyIMpOBaTh U OTICHUBATH PUCKH, (HOPMHPOBATH OTIBIT;

MOBBINICHUE YPOBHS CBOCH  KOMIIETGHTHOCTH  4Yepe3  MPAKTHUECKYIO
NEATEIIbHOCTh (IMPY COBMECTHOM BBHITIOJTHEHUH J1a00PATOPHBIX MPAKTHIECKUX PadoT);

yMEHHE pa3iinyaTh y4yeOHbIC CHUTyallud, B KOTOpbIX ydammiics ¢ 3[1P moxer
JIEUCTBOBATh CAMOCTOSITEIBHO, W CHUTyallud, TJI€ CIEeAyeT BOCIOJb30BaThCs
CIIpaBOYHOM MH(GOPMAIIUEH B IPYTUMHU BCIIOMOTaTEIbHBIMU CPEJCTBAMM;

CIIOCOOHOCTh TPUHUMATh PEIICHWE B JKU3HEHHOW CHTyalldd Ha OCHOBE
MepeHoca TMONMYYCHHBIX B XOJe OOydeHHs (DHU3WYECKUX 3HAHWH B aKTyalIbHYIO
CUTYaIHIO;

CIOCOOHOCTH  COOJIIOZAaTh B TOBCEAHEBHOM JKM3HU TIpaBWja  JIMYHOU
0€30MacHOCTH Ha OCHOBE TOHHMMAaHHWS (M3UYECKUX SBICHUN W 3HAHUS 3aKOHOB
bu3uKy;

yMEHUE KPUTUYECKH OLIEHMBATh TMOJYUYEHHYIO OT cobecenHunka uHGOopMaIuio,
COOTHOCS €€ CO 3HaHHeM (U3HUECKUX 3aKOHOB;

CIIOCOOHOCTH TepesIaTh CBOM COOOPaKEHUS, YMO3AKIIFOUCHUS TaK, YTOOBI ObITh
MOHSITBIM JIPYTUM YEJIOBEKOM;

aJICKBaTHOCTh TIOBEJICHUS OOYYAIOIMIETOCS C TOYKH 3pPEHHUs OIMACHOCTU WITU
0e30macHOCTH IS ceOst WITH IS OKPY KAFOIIIHX;

yBaXCHUE K TPYIY U PE3yJIbTaTaM TPYI0OBOH JIESITCIEHOCTH;

yrayOJeHne TMpeACTaBICHUH O IEeJOCTHOW KapTMHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYECKUX YMEHUM.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NO3HAGAM ESIbHLIMU OCUICHBUAMIU

BBISIBIISATH IPUYHUHBI M CIICJICTBUS MIPOCTHIX (PU3NIECKUX SBICHUMN;

onpeneNsITh (HU3NIECKUE MOHATHSA, CO3/1aBaTh 0000IIECHHS, YCTaHABINBATh
aHaAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOSATEILHO BBIOMPATh OCHOBAHMS W KPHTEPUHU
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JUTSI KJTacCU(PUKALMU, UCTIOJIB3YS CIIPABOYHYIO HH(POPMALIMIO U ONUPASICh HA alITOPUTM
y4eOHBIX JEHCTBHIA;

YCTAHABJIMBATh PUYUHHO-CJIECACTBEHHbIC CBSI3H, CTPOUTH  JIOTHYECKOE
paccykJIeHHue, yMO3aKItoueHue (MHAYKTUBHOE, JEAYKTUBHOE, 10 aHAJIOTUH) U JI€JaTh
BBIBO/IbI TI0]] PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIMIO WM JaHHBIC W3 MCTOYHUKOB C YUETOM
MpeJIOKEHHON yueOHOU 3ajauM U 3aJJaHHBIX KPUTEPHUEB.

co3/aBaTh, IPUMEHATDH U MPE0OPA30BbIBATH 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBbI
JUTS petieHust yueOHbIX U MTO3HABATEbHBIX 3a/a4;

C IOMOIIBIO TIE€Iarora Wik CaMOCTOSTENBHO MPOBOJUTh OIBIT, HECIOXKHBIN
AKCIIEPUMEHT IO YCTAHOBJIEHUIO 0COOEHHOCTEN (PU3HUECKOTO 00BEKTA UM SIBJICHUS;

npeoOpa3oBeIBaTh HHGOPMAIIUIO U3 OJTHOTO BUJA B IPYTroi (TaOIHILy B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBS3b (PU3UYECKUX SIBICHUW M MPOIECCOB, UCIIOIb3YS
AIrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHU6epcanbHblMu yueoHviMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBHM C 3aJayeid
KOMMYHUKAIIUU JIJIS1 BEIPAKEHUSI CBOMX MBICIEH M MOTPEOHOCTEH IS IJIAaHUPOBAHUS
CBOCH JICITECIHLHOCTH,

OpPraHU30BBIBaTh yU€OHOE B3aMMOJICHCTBHE B rpyIIe (ONpeAesTh 001Iure e,
pacupenesnsiTh poju, 1I0rOBaprUBaATHCS APYT C APYTOM U T. 1.).

1[€JICHAIPABICHHO UCIIOJIb30BaTh nH()OPMAITMOHHO-KOMMYHHUKATUBHBIE
TEXHOJIOTUU, HEOOXOIUMBIC JJIS PEIICHUS YYEOHBIX U MPAKTUUYECKUX (DUIUIECKUX
3a/ad;

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO NIE€SATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMH B IPOLIECCE 3aHATHI (PUBHKOM.

Osniadenue ynugepcaibHblMu y4eOHbIMU PECYyAAMUCHBIMU OCUCH UAMU:

MOHUMATh 1€ €CTECTBEHHOHAYYHOTO O0Yy4YeHHUsI, CTaBUTh U (HOPMYIHPOBAThH
JUIsl ce0sl HOBBIE 33/1aud B yueOe U MO3HaBaTEIbHON JeATeIbHOCTH,

oOHapyxuBaTh U (HOPMYJIHPOBATh Y4eOHYIO MpoOJIEMy, OMpEACHsaTh Ieib
y4eOHOU ACeSTEIHHOCTH;

CaMOCTOSITEJIbHO WJIM C TOMOIIBI0 YUYUTENsl IIAHUPOBATh MYTH JTOCTHUKECHHS
nejaei B (pU3MYECKUX JKCIEpPUMEHTaX, B TOM YHCIIE abTePHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosiee F3(hPEeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U MO3HABATEIIbHBIX
3ajad;

COOTHOCHUTH CBOM IPAKTUYECKHUE ACHCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE NOCTUKEHUS Pe3ysbTaTa,
onpenensaTh CrnocoObl NEHCTBUIM B paMKax MPEISIOKEHHBIX YCJIOBUM U TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM JIEMCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYallUEN;

NPAaBWIBHOCTh  BBIMIOJIHEHUS  DKCIEPUMEHTAJbHOW  y4eOHOW  3ajauu,
cOOCTBEHHbIE BOBMOYKHOCTH €€ pelICHUS;

BJIAJICHUE OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, MPUHATUS PEUICHUNA U
OCYIIECTBJIEHUSI OCO3HAHHOI'O BHIOOpA B yUeOHOM U MO3HABATENBHON A TEIBHOCTH;
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JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpeJjiarath rjaH €€ U3MEHEHHUS,
NPEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEHICHUH y4eOHOM
3a/1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpebGoBaHus K NMpeAMeTHBIM Pe3yJbTATAM OCBOEHHMSI YUeOHOI0 MpeaMeTa
«Du3uKa», pacnpeejeHHble 110 rogamM 00y4eHus

PesynpTaTel 1o rogam (GOpMyIUPYIOTCS MO MPUHIUIY J00aBICHUS HOBBIX
PE3YNBTATOB OT ro/ia K ToAY (pe3yiabTaThl 0OU€PEAHOTO I'0J1a M0 YMOTYAHHUIO BKITIOYAIOT
pe3yNbTaThl MPEABITYIINX JIET).

7 KJIIACC
[IpeameTHble  pe3yapTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI  OTpa)aTh
c(OpPMHUPOBAHHOCTD Y 00YYAIOUIUXCSl YMEHHIA:

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUPOBaThH MMM Ha 0a30BOM YpPOBHE:
¢usznyeckue M XUMUYECKUE SIBJICHMS; HAOIIOACHHE, SKCIIEPUMEHT, MOJEIb,
TUIOTE3a; €IWHULBI (U3MUECKUX BEJIIMYMH; aTOM, MOJIEKYyJa, arperaTHble
COCTOSIHMSL BelecTBa (TBEpHOE, >KHUJKOE, TIa3000pa3HOE); MEXaHHUYeCKOoe
JBUKEHUE (PAaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEIHOE), TPaeKTOpus,
paBHOAEHCTBYIOIIAsA UL, iepopmanus (ynpyras, IiacTuyeckas), HeBECOMOCTb,
COOONIAIOUIUECS COCYIBI, C OTIOPON HA AUAAKTUYECKUNA MaTepral

— paznmuuath ABieHHS (Au@Qy3usa; TEIIOBOE IBUKEHHWE 4YacTHUIl BEILECTBA;
PaBHOMEpPHOE  JIBH)KCHMUE; HEPABHOMEPHOE  JIB)KCHME; VHEPLUS;
B3aUMOJCHCTBUE TEN; pagHogecue mEEPObIX Mmel C 3AKPEenjiéHHOU O0Cbio
épawjenus; Nepenada JaBJICHUsS TBEPABIMHU TEIAMH, XUIAKOCTAMU U Ta3aMy;
aTMoc(epHoe JaBJIeHNE; TUIaBaHHUE TeJl; IPEBPAILleHUsI MEXaHUYECKOW IHEPTHH )
0 ONWCAaHUIDO HX XapaKkTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOoe SIBICHHE, TOCTE MPEeABaPUTEIHHOIO
00CYXIEHHUS C MeIarorom;

— pacro3HaBaTh MPOSBJICHUE W3YUYEHHBIX (DU3UUYECKUX SIBJICHUI B OKPYXKaIOLEM
MHUpE, B TOM 4Hciie (U3UUECKUE SIBJICHUS B MPHUPOE: MPUMEPHI ABUKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOW IPUPOJE; AECUCTBUE CHUJIBI
TPEHUs] B MPUPOJIC€ U TEXHUKE; BIUSHHE aTMOC(EpPHOro AABJICHUS HA KUBOH
OpraHu3M; IUIaBaHUE PbIO; pblUard B TeJie YeJOBEeKa; IMPU TOM IEPEBOJIUTH
NpPaKTUUECKYl0  3aJadyy B yueOHYI0,  BBIACNIATh  CYIIECTBEHHbBIC
CBOMCTBA/TIPHU3HAKHA (PU3HYECKUX SBJIICHUI C TOMOIIBIO TIEarora;

— ONKCHIBATh HM3YYEHHbIE CBOMCTBA Tel M (PU3MUECKHE SIBICHUS, HCIONb3YS
¢u3nueckue BeNIUYMHBI (Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tena, cujia
TPEeHHUs, AaBiieHUE (TBEPAOIO Tela, KUIKOCTH, I'a3a), BBITAJIKUBAIOIIASA CUIIA,
MEXaHUYecKasi paboTa, MOIIHOCTb, IJIEUO CHUIIbl, MOMEHT CUJIbl, KO3 (PHULIIHEHT
[IOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs! U IOTEHIMAJIbHASL SJHEPTHS) C
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OMOpoOM Ha CXeMy; IMpU ONHCAHUM PACKPbIBATh (PUIUYECKUM CMBICTT
UCIIOJIb3YEeMbIX BEJTUYHMH, UX 0003HAUYECHUS M €AMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmynsl, ceazviéaouue OAHHYI0 QUIUYECKYIO BEIUUUHY C OpYeUMU
BeUYUHAMY, CMPOUMb 2PAQUKU  UZVYEHHBIX 3asUcuMocmel DuUYecKux
genu4yH C ONIOPOU HA TUJAKTUUECKUM MaTEpHUa,

XapaKTepU30BaTh CBOMCTBA TeJ, GU3NUYECKUE SBICHUS U MPOIECCHI, UCIIONB3YS
IpaBUjia CJI0XKEHUS CUJl (BIIOJIb OJIHOM TIpsIMOM), 3axon I yka, 3axon Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30710moe NPaguioy
Mexanuxu, 3aKOH COXPAaHEHUS MEXAHWUYECKOW SHEPruu; NpPU STOM JaBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3aNUCHIBAMb €20 MAMmeMamuyeckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CylcoeHuem niana pabomsi,
OOBSACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalld PAKTUKO-OPUEHTUPOBAHHOTO XApaKTEPaA: IIPU IMTOMOIIU
MeJarora BbISBIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE U3
1—2 noruyeckux maroB ¢ onopoi Ha 1—2 U3yueHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peniaTh THUIIOBBIE pacyETHBIE 3aJadd B 1JE€HCTBHE € OMOPOM Ha aITrOPUTM,
IpEeIBapUTEIBLHO Pa300pPAHHBII COBMECTHO C MEJAaroroM, UCIOJIb3ys 3aKOHbI U
(opMyIbl, CBSA3bIBAIOIIME (DU3UUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3a/1ayyl 3alKChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMYMHBI B
GopMynsl W TNPOBOAUTH PaCyYEThl, HAXOIWUTh CIPABOYHBIE JIaHHBIE,
HEO0OXOAMMBIE NIl PEIICHMS 3a/lay, OLIEHUBATh PEATUCTUYHOCTh MOJTYYEHHON
(br3UYECKON BEIMUUHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIN (PU3UUECKUX
METOJIOB TIOCJIE€ MPEIBAPUTEILHOTO OOCYXACHUS C MeNaroroM; Mpu MOMOIIU
[ejarora B ONKUCAHUMU MCCIIEIOBAHUSA BBIICIATH IIPOBEPSAEMOE IIPEATIONIOKEHNE
(rumote3y), ¢ OmOpoll Ha JUIAKTUYECKUN MaTepual pa3auyaTb U
MHTEPIPETUPOBATh MOJYYECHHBIN pe3ynbTaT, HaXOAUTh IOCNe OOCYKIEHUS C
MeJaroroM OMMOKHU B XOJIE OIbITA, JI€JaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

yMETh HAXOJIUTh C MCIOJb30BaHUEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYpPCOB
OMBITHI 10 HAOTIOJAEHUIO (PU3UYECKUX SBJICHUN MM (PU3NYECKUX CBOWMCTB TE:
bopMynHpoBaTh MPOBEpPSEMbIE MPEIINONOKEHUS, COOUpaTh YCTAHOBKY
U3 MPEAI0KEHHOT0 000PYAOBaHUS C ONTOPOI HAa CXEMY, 3aIIUCHIBATH X0/ OIBITA
1 GOpMyIMPOBATH BBIBOJIBI 1O/] PYKOBOJCTBOM MEarora;

BBITOJIHATH IPSIMbIE U3MEPEHHUsI PACCTOSIHUSA, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPBI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB
C OTIOPOIl HA aNTOPUTM; 3alUCHIBATh MTOKAa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJHWTH COBMECTHO C IIEJAaroroM MCCIEAOBAHUE 3aBUCHMOCTH OJHOM
(bu3nuecKoil BEIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX HW3MEPEHHI
(3aBHCHUMOCTH TIyTH PAaBHOMEPHO ABUXKYILIErOCsS Tejda OT BPEMEHH JBHXKECHUS
TeNa; CUlbl MPpeHUs CKOAbMCEHUsl Oom eeca mena, kKavecmea 00padomku
nogepxHocmeu mein U HE3AGUCUMOCMU CUIbI MPEHUs om  Niowaou
CONPUKOCHOBEHUSL MEl; CUNbL YNPY2OCU OM YOJIUHEHUS. NPYIHCUHDL,
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BLIMANKUBAIOWEL CUbI OM  00bEMA NOSPYHCEHHOU Hacmu meia U om
NJIOMHOCMU  JHCUOKOCMU, €€ He3aA8UCUMOCMU Om NIOMHOCMU mend, Om
2nyOuHbl, Ha KOMOPYIO NOZPYIHCEHO MeN0,; YCA08UU NIABAHUSL Mel, YCIA0GULL
paesnogecusi pvluaca u 010K08); TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBAaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIIEeNOBaHUsS, COOMPATh YCTAaHOBKY M BBITIOJHSTH
U3MEpEHUs, CIeAys TMpPEeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl
MOJIyYeHHOW 3aBHUCHUMOCTH (PU3UYECKHX BEIMYMH B BHJIE MNPEIJIOKEHHBIX
TabJIUI ¥ TPaUKOB, EaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHMS;
COOTHOCUTh KOCBEHHBIE U3MEpPEHHUS (PU3NYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTU M TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JaBJICHUE
BO3/lyXa; BRITAJKMBAIONIAsl CHJIA, ACUCTBYIOLIAs HA MOTPYKEHHOE B KHUAKOCTh
Ten0; KOAd(PPUIMEHT MOJIE3HOTO JEUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
MPEJIOKEHHONW HHCTPYKIIMHU; TIPY BBITIOJTHEHUH U3MEPEHUI 1O PYKOBOJICTBOM
nejarora coOMparh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUYCHUE
HCKOMOM BEJIUYHMHBI;

coOI01aTh MpaBuja TEXHUKU O€30MacHOCTH IMpu padboTe ¢ J1adopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTIOCTABJIATh NPUHLMUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMeTp, phIyar,
MOJBIKHBIM W HEMOJBIKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OMOpPOM Ha
JTUJTAKTAYECKAN MaTepuan,

XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS H3yYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB NOCHIE NMPEABAPUTEIBHOTIO 00CYKACHUS C IEJAr0oroM ¢ OOpoi Ha UX
onucaHuss (B TOM 4YHUCNE: TOJUIMIIHUKH, YCTPOHWCTBO BOJOIPOBOAA,
TUIpaBIMYECKUN MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, APEOMETD),
UCTIONb3ysl 3HAaHUSA O CBOMCTBaX (PU3MUECKHX SBJIEHUH U HEOOXOJUMbIE
(u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(OPMALMIO O MpUMEpax MPAKTHUYECKOTrO
MCTIOJIb30BaHMs (PM3NUYECKUX 3HAHHI B TOBCETHEBHOM JKU3HU AJIs1 00eCreUeHUs
0e30MacHOCTH MpU OO0pAILIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 3/I0pPOBbS MU COOJIOJICHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKpYIKarolIEn Cpee;

OCYIIECTBIISITH C MOMOIIBIO NIeAarora 0TOOP UCTOYHUKOB MH(GOPMAIIUU B CETH
WHTepHET B COOTBETCTBUU C 33JaHHBIM TOHUCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HaHUW U MyTEM CPaBHEHMS Pa3IMUHBIX HCTOYHUKOB BBIICISATH
uHbOpMaLlMI0, KOTOpas SABISETCS MPOTHBOPEUYUBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHWH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTEPHUAIbl, PECypPCHI
cetu  MuTepHer; BnajgeTh NpuUéMaMH  KOHCTIICKTUPOBAaHUS  TEKCTa,
npeobOpazoBanus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh MOJ1 PyKOBOJCTBOM Ie/larora ¢ 00CyX/1I€HueM I1aHa pabOThI KpaTKHe
MUCHhMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB HH(OpMaLUu
(U3UYECKOTO CONIEpPIKaHus, B TOM UUCIIE MyOIUYHO AeNaTh KPaTKHUE COOOIICHHUS
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O pe3ysibTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBAaHUIl; MpU 3TOM I'PaMOTHO
UCIOJIb30BaTh U3yUEHHBbIN MOHATUIHBIN anmapar Kypca QU3uKu, CONPOBOXKIaTh
BBICTYIUJICHUE MTPE3CHTALINEH;

— TMPHU BBIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN TOJ PYKOBOJCTBOM
nejarora pacopeneniarb OOsf3aHHOCTH B TIpymnne B COOTBETCTBUM €
[OCTABJICHHBIMU 3a/la4yaMH, CJIEIUTh 3a BBIOJHEHUEM IIJIaHA JEHCTBHIA,
aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTb TIPYMIbI;
BbICTpAaUBaTh KOMMYHHUKATHMBHOE B3aUMOJICHCTBUE, YUMUTHIBas MHEHUE
OKpY>KAIOIIIHX.

8 KJIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpaXKaThb
c(OPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHU:

— OPHUEHTUPOBATHCS B MOHITHUIX M ONEPUPOBATH MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBH)KEHHE ATOMOB M MOJIEKYJ, arperarHble
COCTOSIHHSI BEIIECTBA, KPUCTAIMYECKHE U aMOpP(HBIE TeJa, HACBIIIEHHBIN U
HEHACBIILICHHBIN 1ap, BIAXXHOCTh BO3yXa; TEMIIEPATypa, BHYTPEHHSS SHEPI U,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIA AIEKTPUYECKUN 3apsll, DIECKTPUUYECKOE
1oJie, NPOBOJHUKUA U JUAJIEKTPUKH, IIOCTOSHHBIA SJIEKTPUUYECKUUA TOK,
MarHuTHOE I10JIE;

— pasnuuarh SBJICHUS IIOCJIE MPEIBAPUTENLHOTO OOCYXIEHHS C IIe1arorom
(TemyioBoe  pacIIMpeHHue/ckaTue, TeIulonepenaya, TEMJOoBOE paBHOBECHE,
CMauyvBaHuE, KaWUISIPHbIE SBJIEHUS, UCHApEHUEe, KOHAEHCAlMs, IJIaBJICHHE,
KpUCTAJUTA3ALUs (oTBEpAEBaHUE), KUIIEHUE, Terionepeaaya
(TEemIONpOBOJHOCTb, ~ KOHBEKIMUS,  W3JIYYEHHE),  DJIEKTpHU3auus  Tell,
B3aUMOJICICTBUE 3apsllOB, JIEUCTBUS BJEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, JIEMCTBHE MAarHUTHOTO  ITOJIS
Ha MPOBOJAHHMK C TOKOM, 3JEKTPOMArHUTHas WHAYKIUS) MO ONHUCAHHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUMX JaHHOE
busnuecKkoe SBICHUE;

— pacrno3HaBaThb C IOMOIIBIO IeJarora MpPOsBICHUE H3YYEHHBIX (U3NYECKUX
SBJICHUH B OKpYXalOIIeM MHUpE, B TOM Yucie (PU3NYECKUE SBJICHUS B IPUPO/IE:
MMOBEPXHOCTHOE HATSKEHUE U KANUJUISIPHBIC SIBJIICHUS B IPUPOJIE, KPUCTAILIBI B
npupozae, wuziaydenue CoJiHLA, 3amep3aHue BOJAOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHHME pOCHI, TyMmaHa, HWHEs, CHEra; »JJEKTPUYECKUE SIBIICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE IOJe 3eMJu,
Ipeid MOI0COB, pOidb MArHUTHOTO TOJIA JUIsl JKU3HU Ha 3emiie, MOJISIpHOE
CUSIHUE; MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ady B y4e€OHYIO, BBIACISTh
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUM;

— ONKCHIBATh MOJ PYKOBOJICTBOM IieAarora ¢ OOCYXJIEHHEM IUIaHa padOThI
M3YYCHHBIE CBOMCTBAa Tel U (PU3MUECKHE SIBICHHUSA, UCHONB3YS (U3HUECKUE
BEJIMUMHBI (TEMIlepaTypa, BHYTPEHHSSI DSHEPrus, KOJMYECTBO TEIUIOTHI,
yAeNbHAs TEIJIOEMKOCTh BEIECTBA, YJEIbHAs TEIUIOTA IUIABJICHUS, yJIEJIbHAS
TEIJI0Ta Mapoo0pa3oBaHus, yelbHas TeIIOTa CrOpaHus TOIINBA,
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KO3 QUIIMEHT MOJe3HOro JEeWCTBHUS TEIUIOBOM MAIlMHBI, OTHOCHUTENIbHAS
BJIQXKHOCTh BO3/lyXa, DJICKTPUYECKUM 3apsAll, CHJIA TOKA, HJIEKTPUUYECKOE
HaIpsSDKEHUE, COMPOTHUBJIEHUE TMPOBOJAHMKA, YIEIbHOE CONPOTUBICHUE
BEIIECTBa, pPabOTa M MOIIHOCTh JJICKTPUYECKOTO TOKA); MPH OMHCAHUU
NpaBWJIBHO TPakTOBaTh C TIOMOIIBIO TeAarora (PU3MYECKUl  CMBICI
HCIOJIb3YEMBIX BEJIWYMH, O003HAUCHHUS U EIUHUIBI (U3UUYECKUX BEITUYMH,
HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUYECKYI0 BEIWYHHY C
APYTUMH  BEIMYUHAMH, CTPOUTh TpadUKH U3YYEHHBIX 3aBUCHMOCTEU
(bU3HYEeCKNX BETNYNH;

OMpeNENsATh MOCTE MPEBAPUTEIHHOTO 0OCYKIEHUS C Me1aroroM CBOMCTBA Tell,
¢usznyeckue SBIEHUS U TMPOLECCHI, HCIONb3ys OCHOBHBIC TOJOXKCHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpHUH  CTPOEHUS  BEIIECTBA,  IPUHIUI
CYIIEpIIO3ULIMH TI0JIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHMS 3apsja,
3akoH Owma Juis ydacTka uenu, 3axoun /[[ocoynsa—Jlenya, 3aKOH COXPAaHECHHS
SHEPIruM; NpPH 3TOM HAXOAUTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M €ro
MaTe€MaTUYECKOE BBIPAXXEHHE C ONOpPOd Ha LHU(PPOBBIE 00pa30BATEIbHbBIE
pecypcesl;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora Gu3nyecKue Mmpoiecchl U CBOMCTBaA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTeEPa,
IpU MOMOIIM TEJarora BBIABISATh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE U3 |—2 JTOrMYecKHUX MIaroB ¢ ONMOpor Ha 1—2 U3y4eHHBIX CBOICTBA
(du3nUecKuX ABICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIC 3a7a4l B |—2 NEWCTBUSA C ONMOPOM HA alTrOPUTM,
peIBapUTEIBLHO Pa300pPAHHBII COBMECTHO C MENAaroroM, MCIob3ys 3aKOHbI U
(opMyJibl, CBA3bIBaIOIINE (DU3HMUECKHUE BETMUYUHBI: HA OCHOBE aHaJIN3a yCIOBUS
3a/la4yM 3aluChIBaTh KPATKOE YCIOBUE, BBIABIISITH HEAOCTATOK JAHHBIX IS
pelieHusl 3ajaud, BBIOMpaTh 3aKOHBI M (HOPMYJBI, HEOOXOIUMBIEC ISl €€
peuieHusi, NPOBOAUTH pPacd€Tsl M CpPaBHUBATh IIOJYYEHHOE 3HAYEHHE
(pU3HUECKOI BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

MMETh NPEICTaBICHUE O MPOoOJeMax, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH
(U3MUECKUX METOAOB MOCJE MPEABAPUTEILHOIO OOCYKACHHS C MEJarorom;
UCIIOJIb3YSI ONMCAHNE UCCIIEI0BAHNUS, BBIICIATH MPOBEPSEMOE TPEITOIOKEHUE,
OLICHMBATh IMPABUJIBHOCTh IMOPSJIKA IPOBEACHHUS UCCIENIOBAaHUS, JI€JaTh
BBIBO/IbI;

YMETh HAaXOJUTh C HCIOJIb30BAaHUEM LHUQPPOBBIX 00pa3oBaTEIbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UYECKUX SBICHUN WM (PU3NIECKUX CBOMCTB TEI
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHUCHUMOCTb JABJIEHUS BO3JlyXa OT €ro o0béMa,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3IIYYEHUH OT
[[BETA M3JIy4arolIeil/moraomarieid MoBEpXHOCTH; CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIIEPaTypPhl KUAKOCTH U IUIOMIANA €€ MOBEPXHOCTHU; AIIEKTPU3ALUS TEll U
B3aMMOJICUCTBHE JJIEKTPUUYECKUX 3aps/iOB; B3aHMMOJICUCTBHE MOCTOSIHHBIX
MAarHuTOB, BU3yaJIu3alUsl MATHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB; IEUCTBUS
MAarHuTHOTO MOJI Ha POBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHUTA, CBOKMCTBA
AIIEKTPOABUTATENSI TIOCTOSIHHOTO TOKA): (JOPMYIUPOBATH MPOBEPSEMbIE
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IPEIIOJIOKEHUS, cOOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO 00OpYAOBaHUSA C
OMOpOM Ha CXEMy; ONMCHIBATh XOJ OIbITa U (POPMYIMPOBATH BHIBOABI I10OJ
PYKOBOJICTBOM I1€J1arora;

MMETb NPEJICTABIICHUS O U3MEPEHUH TEMIIEPATYPbl, OTHOCUTEIbHON BIAKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX PUOOPOB U
JaTYNKOB (U3MYECKUX BEJIUYMH; @pPU TOMOUIM I[eJarora CpaBHUBAThH
pe3yJIbTaThl U3MEPEHUI ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C II€AAaroroM MCCIEI0BaHUE 3aBUCUMOCTH OJHOU
¢u3nyecKoil BETUYMHBI OT JPYTOW C HCIIOJB30BAHUEM MPSIMBIX H3MEpPEHUI
(3aBHCHMOCTDh CONPOTHUBIICHHS TPOBOJHHMKA OT €ro JUIMHBI, IJIOLIAIU
MONEPEYHOT0 CEYEHUS] U YJEIbHOTO CONMPOTUBJIEHUS BEIIECTBA MPOBOJIHHKA;
CWJIbl TOKAa, MAYLIEr0 4Yepe3 MPOBOAHHUK, OT HANPSIKEHHUS Ha IMPOBOJHHUKE;
UCCIIEOBAaHUE  IIOCJIENOBAaTEIIbBHOIO W NAapajuIeIbHOTO  COSAVHEHHMU
MIPOBOJIHUKOB):  IJIJAHUPOBATh HCCIEOBAaHUE, COOUpaThb YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 110J] PYKOBOJCTBOM I1€1arora, Ciaeays IpeioKeHHOMY
IU1aHy, (PMKCUPOBATh PE3yJbTaThl MOIYYEHHONW 3aBUCUMOCTH B BHUJIE€ TaOIMI] U
rpaduKoB, e1aTh BBIBOABI IO pe3yibTaTaM UCCIIEA0BaHUs MOCIE 00CYKIECHUS
C IIE1aroroM;

COOTHOCUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYMH (yAeJabHas
TEMJI0EMKOCTh BEIIECTBA, CONPOTHUBJICHUE MPOBOJAHMKA, pad0oTa M MOILIHOCTb
ANEKTPUYECKOr0 TOKA): € TMOMOULIBI0 MEAarora IUIAHUPOBAaTh HM3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBbHYIO  YCTAaHOBKY, CIEIys  MPEIJIOAKEHHOU
WHCTPYKIINH, ¥ BBIYUCIISATH 3HAYCHUE BETTMUNHBI,

coO01aTh TMpaBujia TEXHUKU O€30MacHOCTH Mpu padboTe ¢ J1adopaTopHbIM
000py10BaHUEM MOCIIE MTPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTOCTABJIATh C I[IOMOIIBIO TIeJarora MNPUHIUIBI JEUCTBUS HM3YyUYEHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOI HA UX OMHUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas TypOWHA, aMIEepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW JHEPruu, dSJIEKTPOOCBETUTEIIbHbBIE
NpUOOpBI, HarpeBaTENbHbIE BJIEKTPONPUOOPHI (MPUMEPHI), 3IEKTPUUECKUE
MPEAOXPAHUTENHN; BJIEKTPOMArHUT, 3JEKTPOJBHUraTelb MOCTOSHHOIO TOKa),
UCIIOJIb3Ys] METOJMYECKHE MaTepHasibl O CBOMCTBAaX (PU3MUYECKHUX SIBICHHUN U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEIBHOTO OOCYXKIEHHS C IMEJaroroM MpocThIe
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHbIE MPUOOPHI IO CXEeMaM H
CXEMAaTUYHBIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHErO CrOpaHus, OJJIEKTPOCKOI, PeocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKMX LIeTe C TMOCJIEeA0BATEIbHBIM U
napajijieibHbIM COEUHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHbIE 00O3HAUYEHHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMALMIO O NpPHUMEpPax MNPAKTUYECKOTO
MCIOJIb30BaHuUs (PM3NYECKUX 3HAHHI B TOBCETHEBHOM JKU3HU AJI1 00eCreUeHUs
0€e30MacHOCTH MpHU O0paIllEeHUHU ¢ TPUOOpaMU U TEXHUYECKUMHU yCTPOUCTBAMH,
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COXPAHEHHUSl 3/10pOBbS U COOJIOAEHHUS HOPM 3KOJOTMYECKOrO IMOBEICHUS B
OKpYXKaoIlEel Cpere;

— OCYIIECTBJISITH C TIOMOINIbIO TMEAarora MOUCK HH(oOpManmuu (U3NIECKOTO
colepkaHus B ceTH HTEepHET, Ha OCHOBE HMEIOIIMXCSA 3HAHUM M IIYTEM
CpPaBHEHHUS JTOTIOJHUTEIbHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIB30BATh INPHU BBINOJIHEHUH YYE€OHBIX 3aJaHU OTOOpaHHYIO IME€Jarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOIO COAECpkKaHUs, CIPABOYHBIC
MaTepHuallbl, pecypcebl ceTh VIHTepHET; BiaaneTs NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, mpeodpazoBaHus HH(GOPMALIMU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO
C ONOPOM Ha aJITOPUTM U YTOUHSIOIIKAE BOIPOCHI NIENArora;

— CO3/aBaTh MOJ PYKOBOJCTBOM II€Jarora C OOCYXJIEHUEM IUIaHa padOThI
MMCbMEHHbIE M KpAaTKHE YCTHbIE COOOIIeHHs, 0000mas uHpOpMALHIO H3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP>KAaHUS, B TOM YUCIE MyOJIMYHO
IIPEACTABIATh PE3YJIbTAThl IPOESKTHOM MU UCCIIEI0BATEIBCKON AEATEIBHOCTH;
IIPM 3TOM TPAMOTHO HCIIOJb30BaTh M3YYCHHBIM IOHATUHHBIN amnmapar Kypca
(U3MKH, COMPOBOXKAATH BHICTYIIJICHUE NTPE3ECHTALUEH;

— IIpH BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U UCCIIEI0BAaHUIN (PU3NYECKUX MTPOLIECCOB
MO/l PYKOBOJCTBOM MEAAarora pacnpeiessiTh OOS3aHHOCTH B TIpYyIIEe B
COOTBETCTBHUM C IOCTABJICHHBIMM 33/1a4aMHM, CJIECIUTH 34 BBIIOJHEHUEM ILIAHA
NEeUCTBUIN U KOPPEKTUPOBATH €0, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYNIbI; BBICTpPAMBaTh KOMMYHUKATUBHOE B3aWMOJICHUCTBUE,
MPOSIBJISISt TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

9 KJIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS YMEHHUIA:

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUPOBaTh MMM Ha 0a30BOM YPOBHE:
cucTteMa OTcu€ra, MaTepuaiabHasi TOYKa, TPAEKTOPHUS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO ABWXKEHUS, nedopmanus (ymnpyras, miacTHdeckas), TPEHUE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TMEperpy3k; LEHTP
TSOKECTU; aOCONIOTHO TBEPAOE TENo, ILEHTP THKECTH TBEPAOro Tea,
paBHOBECHE; MEXaHUYECKHME KoJieOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK
U yIbTPa3BYK; 3JICKTPOMArHUTHBIE BOJIHBI, IIKAJa AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NaJIbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2TNOUWEHUST,
anbda-, 6eTa- 1 raMMa-u3IIydeHHs], U30TOIIbI, SJIepHAsi YHEPTeTHKA,

— COOTHOCHUTbH SIBJIEHUSI TOCJE MPEABAPUTEIBHOIO OOCYXKICHHS C TEeJAarorom
(paBHOMEpHOE " HEPaBHOMEPHOE IpSIMOJIMHEMHOE JBUKECHHE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBWXKEHUE, CBOOOJIHOE NaJeHUE Tel,
PaBHOMEPHOE JBMYKEHUE MO OKPY>KHOCTH, B3aMMOJIEUCTBHUE TEJ, PEAKTHUBHOE
IBWKEHUE, KoJiebaTelbHOE JIBMDKEHHME (3aTyXalollMe€ U BBIHYXKJICHHbIE
KoieOaHusl), pPE30HAHC, BOJHOBOE  JBIKEHHE, OTpPaXEHHE  3BYKAQ,
IPSIMOJIMHENHOE pacCIpPOCTPaHEHUE, OTPAKEHUE U ITPEIOMIIEHUE CBETA, ITOJIHOE
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BHYTpPEHHEE OTPAXKCHHE CBETA, PA3JI0KEHHE OEIIOT0 CBETA B CIIEKTP U CIIOKCHUE
CIEKTPAJIBHBIX IIBETOB, IUCIEPCHS CBETa, SCTCCTBCHHAS PaJMOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOTO CIEKTpAa W3JIYYCHHUS) TIO0 OINUCAHUI0 WX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIONINX JTaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh C MOMOINIBIO TIEAArora MPOSBICHUE W3YYCHHBIX (U3HYESCKUX
SIBIICHUH B OKpYXKaroleM Mupe (B TOM drciie GU3NUYECKUe SIBICHUS B IPUPO/IE:
OPWIUBBL U OTJUBBI, JBMXKEeHHE TutaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBWKCHHE  JKUBBIX  OPraHU3MOB, BOCIPHUSATHE 3BYKOB  JKHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKIE BOJIHBI, IIyHAMH, 9X0, I[BETA TEJ, ONTHUYCCKHE
SIBIICHUS B TIPUPO/IE, OMOIOTUIECKOE JICHCTBUE BUAUMOTO, YIbTPa(hHUOIETOBOTO
U PEHTICHOBCKOTO M3IyYECHMH; €CTECTBEHHBIA pPaJUOAaKTUBHBIA  (OH,
KOCMUYECKHUE JY4Yd, PAJUOAKTUBHOE W3JIYyYEHUE NPUPOJHBIX MHHEPAJIOB;
JEHCTBYC PATMOAKTUBHBIX M3TyUYCHUA HA OPTaHU3M YeJIOBEKa), TIPH 3TOM IO
PYKOBOJICTBOM TIeJlarora TEPEeBOIUTh MPAKTUYECKYIO 3a1ady B y4eOHYIO,
BBIJICISITH CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PM3UUECKUX SBIICHUN;
ONUCHIBATh MO/ PYKOBOACTBOM Iefarora ¢ OOCYXXIEHHUEM IilaHa paboThI
U3YYCHHBIC CBOMCTBA TeJl U (PU3UYECKUE SIBICHUS, UCIOJIb3YSd (PU3MUECKHE
BEJTUYMHBI (CpEIHSIE M MIHOBEHHas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JIBWKEHUH, YCKOPEHUE, MepeMelieHue, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHUS,
Cujia YIOpyrocTH, CUja TSXKECTHU, YCKOpEHHE CBOOOJHOTO MaJeHHs], BeC Tea,
UMITyJIbC TeJNa, HMMIYJIbC CHJIbI, MEXaHW4Yeckas paboTa © MOIIHOCTH,
NOTCHIIMAIbHAST DHEPTUs TeNa, TMOJHSATOrO HaJ MOBEPXHOCTHIO 3EMJIH,
MOTCHITHABHAS DHEPTUS CXKATOW MPYKWHBI, KHHETHYECKAsT YHEPTHs, TMOJHAS
MEXaHWYeCKas DHEPTHs, IMEePUOJ M 4YacToTa KoJieOaHWH, /JIMHA BOJHBI,
I'POMKOCTH 3BYKa W BBICOTa TOHA, CKOPOCTH CBETA, MOKA3aTeNIb MPEIIOMIICHUS
Cpenpl); TpU OMHCAHWUU C TIOMOIIBIO YYUTEIS TIPABWIIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT HCIOJIB3YEMBIX BEIWYMH, OOO3HAYCHHS W CAMHUIIBI
(Gu3MYEeCKMX BEIWYUH, C OMOPOM HAa METOAMYECKHUX MaTepuail HaXOIHTh
dbopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3MUECKYIO BEJIMYUHY C JPYTUMH
BEIMYMHAMH, CTPOUTH TpaduKuM H3YyUYEHHBIX 3aBUCUMOCTEH (DU3UYECKUX
BEJINYHH;

XapaKTepU30BaTh TIOCIIC TMPEABAPUTEILHOTO OOCYXKIACHHS C IEIaroromMm
CBOMCTBA T, PU3NYECKUE SIBICHUS U ITPOIIECCHI, UCIIONIB3YsI 3aKOH COXPAHCHHUS
DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS, TPHUHIIUI CYIEPIO3UIUU  CHII,
IPUHITUI OTHOCHUTEIHLHOCTH [ anmmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHHUS W TPEIOMJICHUS CBETa, 3aKOHBI COXPaHCHUS
3apsIOBOTO M MacCOBOTO YHCEN MPHU SASPHBIX PEAKIUAX; TIPU dTOM HAXOIHTh
CIIOBECHYI0 (POPMYJIMPOBKY 3aKOHA W €ro MaTeMaTHYeCKOE BBIPAKCHHUE C
omnopoi Ha 1u(poBbIe 00pPa30BaATEIIbHBIE PECYPCHI;

COOTHOCHTh IO/ KOHTPOJIEM Teiarora Gu3nyeckue mpoiecchl U CBOMCTBA Te,
B TOM YHMCJIE U B KOHTEKCTE CUTYyaIUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh TPU TIOMOIIM TeJarora MPUINHHO-CIEACTBEHHBIC CBSI3U, CTPOHTH
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0o0bsiCHEHHEe U3 2—3 JIOTUYECKHX IIIaroB ¢ OMOpOoM Ha 2—3 HU3YUYEHHBIX
CBOMCTBA (QPM3UUECKUX SBICHUM, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PacUETHBIE 33/1aud B |—2 AEHCTBUSA ¢ ONOPOIl HA AJITOPUTM,
MIPEABAPHUTEILHO Pa300paHHBIA COBMECTHO C, UCIIOJIB3YsI 3aKOHBI B (DOPMYJIBI,
CBsI3BIBAIONTUE (DU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOUIUME WIM H30BITOUYHbBIE
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIEC IS pEUICHUS,
IPOBOJUTH Pacy€Thl W OILEHUBATH C IOMOIIBIO YUYUTEIS PEATMCTUYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEIMYUHBI,

UMETh MpEeJICTaBIIEHNE O MpobiemMax, KOTOpble MOXHO PEIIUTh MPHU MOMOIIU
(GU3MYEeCKMX  METOMIOB; HWCMOJB3YyS OINHWCAHWE WCCICIOBAHUA, IIOCTC
MPEABAPHUTEILHOTO OOCYXACHUS C TIEAaroroM BBIACIATH TMPOBEPSEMOE
MPEANOJIOKEeHNEe,  OIECHWBATh  TPABWIBHOCTH  TMOPSAKA  MPOBEACHUS
WCCJICIOBAHMS, JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIIBTATHl HAOIIOACHHMA
Y OTIBITOB,;

YMETh HAXOJUTh C UCIOJIb30BaHUEM HU(PPOBLIX 00pa30BATEIbHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUMN WM (PU3NYECKUX CBONCTB TEIN
(u3ydyenne BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHUS SHEPIUH;
3aBUCUMOCTh TE€pHOJia KOJIEOaHUN MPY>KMHHOTO MasgTHUKA OT MAacChl Ipy3a H
KECTKOCTU TPYKUHBI U HE3aBHCHMOCTHh OT aMILIUTYIBI MaJbIX KOJICOaHWH;
NPSIMOJIMHEHOE PacIpOCTPaHEHNE CBETa, pasiioskeHne OeIoro cBeTa B CIIEKTP;
M3Y4YEHUE CBOMCTB M300paKEHMsI B MIJIOCKOM 3€pKalle U CBOWCTB M300PAKEHHUS
npeaMera B coOuparonield JuH3€; HaOJIOJACHUE CIUIOIMIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYUYCHHS): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
HaOopa 0OOpy/IOBaHUSI C OMOPOM HA CXEMY; OMHUCHLIBATH XOJ OMbITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BEIBOIBI ITOJ] PYKOBOJACTBOM II€Iarora;
POBOJUTH TIPU HEOOXOJUMOCTH CEPUI0 TMPSAMBIX H3MEPEHUM, Ompeess
CpelHee 3HAUYCHHE HW3MEPSIEMON  BEIUYUHBI  ((OKYCHOe  paccmosHue
cobuparouet JIUH3bL); 000CHOBBIBaTh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOopPa;

MIPOBOJIUTH COBMECTHO C TIEaroroM MCCASAOBAHNE 3aBUCUMOCTEN (DU3UICCKUX
BEJIMYMH C HCIIOJIH30BAHUEM TIPSAMBIX HM3MEpPEHUH (3aBUCHMOCTH ITyTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBI)KCHHUN 0€3 Ha4aJIbHON CKOPOCTH; TIEpHoa
KOJIecOaHM MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXE€HUsSI CBETa OT YIJIa MAJCHUS M yrila MPeIOMJICHHUs OT yrila MaJCHHs):
1ocJie 00CYKJIEHUS TI0]T PyKOBOJICTBOM TI€Iarora miaHupOBaTh UCCIEAOBaHUE,
coOupaTh YCTaHOBKY, (DUKCHPOBATh PE3YNbTATHl MOTYYEHHON 3aBUCHMOCTH
¢u3nueckux BETWYMH B BHJAE TaOmuil U TpaduKOB, JeNaTh BBIBOJBI IIO
pe3ynbTaTam HCCIICIOBAHUS;

COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (DU3UICCKUX BEIMUUH (CPEIHSIST CKOPOCTh U
YCKOPEHHE Tela MPU PAaBHOYCKOPCHHOM ABHKCHHUH, YCKOPEHHE CBOOOIHOTO
nazeHusi, >KECTKOCTb MPYKUHbI, KOIPOUIMEHT TPEHUS CKOJIBXKECHHUS,
MexaHudeckass paboTa M MOUIHOCTb, YacToTa M TNEPHOJ KoJeOaHHit
MaTEMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJla COOMpArOIIeH
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JIMH3bI, PAIMOAKTUBHBIN (DOH): C MOMOIIIBIO TIEAArora MiIaHupPOBaTh U3MEPEHHUS;
coOUpaTh SKCMNEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CICAYs
NPEUIO)KEHHOM ~ MHCTPYKIIMU;  BBIYUCISATH  3HAYEHUE  BEJIWYMHBI U
aHaJM3UPOBATh MOJTYUYCHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHN;

coOMroaTh MpaBWiia TEXHUKH O€30MacHOCTH mpu pabore ¢ jJabopaTopHBIM
000pyI0BaHUEM TIOCIIE TTPEABAPUTENHHOTO 00CYKACHHUS C M1€/1aroroMm;
CONOCTAaBJSATh C TIOMOIIBIO II€Jarora OCHOBHBIE TIIPU3HAKA HW3YYEHHBIX
du3nueckux Mojenel: MaTepualibHasg TouKa, a0COJIIOTHO TBEPAOE TEJo,
TOYEUHBI UCTOYHUK CBETA, JIy4, TOHKAas JIMH3A, TUIAaHETApHAasi MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa ¢ OOPOM Ha METOAUYECKUE MaTepHUabL;
XapaKTepu30BaTh IMOCIE MPEABAPUTEIBHOTO OOCYXICHUS C MeAarorom
MPUHLUIBL JCUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha WX omnucaHusd (B TOM YHUCJE: CHUIOMETP, JATYMKU MOJIOKEHHUS,
pPAcCTOSIHUSI M YCKOpPEHHUs, pakeTa, HXOJO0T, OYKH, Mepuckor, (oroamnmnapar,
ONTHUYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETP, Kamepa BuibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

UCIIOJIb30BaTh IMOJ] PYKOBOJICTBOM II€Iarora CXeMbl U CXEMaTUYHbIE PUCYHKH
M3YUYCHHBIX TEXHUYECKUX  YCTPOMCTB, H3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TIPOILIECCOB MPU PEUICHUH Y4eOHO-TIPAKTHUUYECKUX 3ajady;
ONTHUYECKUE CXEMbl MJI MOCTPOCHUS H300paKEHUN B IIOCKOM 3€pKajie M
cobuparoniei JIuH3e;

MPUBOJIUTH MPUMEPHI/HAXOAUTh HHPOPMAIIUIO O TpUMEpax MNPaKTUUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B TTOBCEIHEBHOM >KU3HU JIJIs1 0O0eCrieueHUs
06e30macHOCTH MpU OOpAIICHUN ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsSI 3JI0POBbSI U COOJIIOJICHHUS HOPM SKOJOTUYECKOTO TOBEICHUS B
OKPY’KaroIIEn Cpee;

OCYIIECTBIISTH TIOJI PyKOBOJICTBOM I€/larora MOuCK nHdopmaimu Gpu3ndeckoro
cojepxkanusi B cetu MHTepHeT, caMOCTOSTENbHO (GOPMYIUPYST MOUCKOBBIM
3ampoc, HAXOAUTh IYTH  OMNpEIETeHUsS JOCTOBEPHOCTU  MOJYYEHHOM
nH(pOpMaIuU Ha OCHOBE UMEIOLIUXCSl 3HAHUHN U IOTTOJTHUTEIBbHBIX HCTOYHUKOB,
UCIIOJIb30BaTh MPH BBIMOJHEHUHM YUE€OHBIX 3aJlaHUil OTOOpPAaHHYIO TEJarorom
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpIKaHMs, CIPABOYHBIE
MaTepualibl, pecypchl cet MHTepHeT; BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, MpeodpazoBanust THGHOPMAITUU U3 OJHONU 3HAKOBOW CUCTEMBI B JPYTYIO
C ONOPOM Ha AJTOPUTM U YTOYHSIOIIME BOIMPOCHI IE1arora; co3/1aBaTh MO
PYKOBOJICTBOM TIeZarora ¢ 00Cy>KJeHHuEeM Tu1aHa pabOThl TUCHMEHHBIE U YCTHHIE
cOOOIIIeHHs] HA OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
CoJiep)KaHMs, MyOJUYHO TPEACTABIATH PE3YIbTaThl MPOCKTHON WM
UCCIIEIOBATEILCKON  JIEATEIbHOCTH; TMPU OTOM TPaMOTHO MCIOJIb30BATh
U3YYCHHBIM TMOHATUWHBIA ammapar H3y4yaeMoro pasaena (QU3uku o
CONMPOBOXK/ATh BBICTYIUICHHE Mpe3eHTalMell ¢ y4€ToM OCOOEHHOCTeH
ayIUTOPUHA CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHHE KaXKI0W TeMbl yueOHOTo npeamera «Dusnkay
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOYYaIOIIUXCSA C 3aJepP KKOU
NICUXMYECKOTO Pa3BUTHS, B IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3liesioM paboued mporpaMMmbl Yy4eOHOTO MpeameTa
«Duzuka» o0pa3zoBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUA. YUpexkICHUE BIPABE CaMO BHOCUTbh M3MEHEHUS B
coJiep’KaHue U pacrpezesieHne y4eOHOro Martepuana 1o rojaM oOydeHusi, B MOCJIEI0BATEIIbHOCTh U3yUYEHUSI TEM U KOJIMUYECTBO
4acOB Ha OCBOCHHUE KaXKIOW TEMBI, ONPE/IEIIEHNE OPraHU3alMOHHBIX (hopM 00ydeHust U T.11.OO0CHOBAaHHOCTh JAHHBIX U3MEHEHUN
ompenenseTcss BhIOpaHHBIM OOpa3oBaTenbHOM opranuzainueid YMK, uHIuBUaAyaqbHbIMU MCUXO(PU3NUECKUMU OCOOCHHOCTSIMU
KOHKpeTHbIX oOyudaromuxcst ¢ 3IIP, creneHpio yCBOEHHOCTH MMHU Y4E€OHBIX TEM, PEKOMEHAAIMSAMHU MO OTOOpY M ajanTaluu
y4eOHOro Marepuana no pusuke, NpeAcTaBIeHHbIMU B [0sICHUTENBHON 3amHCKe.

7 KJIACC (68 )
TemaTu4ecKuii OcHoBHbIE BUbI 1eSITeJIbHOCTH yYaLIUXCS
OcHOBHOe coep:kaHue . .
010K, TEMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Paznen 1. ®u3nka u €€ poJib B MO3HAHUH OKpPY:Kaouiero mupa (6 )

Du3uKka — Oduszuka — Hayka O Tmpupone. SBieHus | BrlsBleHHE OCHOBHBIX Pa3iUYMid MPHU MOMOIIM MEAarora Mexay (U3NYECKUMU U XUMHUYECKUMH

Hayka o mpupoae | nmpupoast  (MC®).  ®usmueckue  syenws: | npeppamenusimu (MC — xumus).

29 MEXaHHYECKHE, TEIJIOBBIC, JJIeKTpUYeCKUe, | Pacmio3HaBaHne W KiacCU(UKANMA TOcie OOCYXKIEHHUs C TEeAaroroM IpH TMOMOIIH HABOJSIINX

MarHWTHBIE, CBETOBBIC, 3BYKOBEIE. BOIMIPOCOB (DM3MUECKUX SBJICHHWHA: MEXaHWYECKHX, TEIUIOBBIX, DJJIEKTPUUECKUX, MAarHUTHBIX

U CBETOBBIX.
Habnronenue u onucanue GU3MYECKUX SBICHUN Ha 0a30BOM YPOBHE.

dusnueckne dusnyeckue BCJIMYHMHEI. Uzmepenne | OnpeaencHue Mpy MOMOIIY IIearora eHbl ACICHUS IIKATbl HF3MEPUTEIBHOTO MPHOOopa.

BeJIMYHHBI (2 4) pusruecKuX BeauunH. Pusuueckue npubopsr® N3mepenne mo oOpasiy MmoJi pyKOBOJCTBOM Ie[arora JIMHEHHBIX pa3MepOB TEJI M MPOMEKYTKOB

> MC — 311eMeHTBI CO/IEPIKAHHSL, BKIFOYAIOIIHE MEKIIPETMETHBIE CBA3H, KOTOPBIE MOAPOGHEE PACKPHITHI B TEMATHYECKOM IUTAHUPOBAHHH.
6 KypcuBom 0003HaueH yueOHBINH MaTepHal, KOTOPHII H3y4aeTcs, HO HE BRIHOCUTCS Ha MPOMEKYTOUHYIO H UTOTOBYIO aTTECTAIIHIO.
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Toepewmnocmyo
CHCTEMA CIMHHUIL.

JMemoncmpayuu’

1. MexaHu4eckue, TEMJIOBBIE, SJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duzndeckue NpuOOPHI U MPOLEaypa IPSMBIX
U3MEpPEHUIl  aHAJlOrOBBIM M IU(POBBIM
npudopom.

@DpoumanvHvlie nadopamopuvie padomvl uIu
INEKMPOHHAA OCMOHCINPAYUA.

usmepenuti.  MexIyHapoaHas

1. OrmpeneneHue LICHBI JIeJIeHUs
HU3MEPUTENIBHOTO mpubopa  (MCHOJIB3YA
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. M3mepenne  o0b€Ma  KUAKOCTH U
TBEPIIOTO Tena.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHU € YYETOM MOTPEIHOCTEN.

W3mepenne mo obpasiy moj pyKoBOACTBOM HeAarora 00b&Ma >KUIKOCTH U TBEPAOTO Tema.
Wzmepenne mo o0Opasny mmoJi pyKOBOACTBOM II€Jarora TeMIepaTypbl IPH MOMOIIHM XHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPaTypPHI.

BrinonHeHNe HECIOKHBIX TBOPYECKMX 33JaHMH C ONOPOM Ha allrOpUTM, IPEIBApUTEIBEHO
Ppa300paHHbI ¢ TIEAArOTrOM IO MIOUCKY CIIOCOO0B N3MEPEHHUS HEKOTOPBIX (PU3NUECKIX XapaKTCPUCTHK,
HaIpuMep, pPa3MepOB MajbIX OOBEKTOB (BOJIOC, TPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJBIINX
paccTosHAMN, MaJBIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE Mpe TaraéMbIX CII0COO0B.

EcrecrBeHHO-
HAYYHbIH METOJ
no3uanus (2 v)

Kak ¢usuka wu japyrue ecTecTBEHHbIE
HayKH U3y4aloT npupoay. Ecmecmeenno-unayunoiii
MemooO NO3HaHuA: Habnoenue, NOCMAHOBKA
HAYYHO20 ~ BONPOCA,  BbIOGUIICEHUE — 2UNOME3,
9KCHepUMEHM No npogepke 2unomes, o0vACHEHUe
Habnwoaemozo sgnenus. Onucanue Qusuyeckux
S6IEHULL C NOMOUWBIO MOOenell.

[Tpeamet u MeTo B! HUBUKH.
JHemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
JKCIIEpPUMEHTA.

BplnBiKeHNE THIIOTE3 MTOCIIE PEIBAPUTEIBHOTO 00CYKACHHS C NEIaroroM, OOBbSICHSIOIUX POCThIE
SIBJICHUS1, HAIIpPUMED:

— MOYEMY OCTAaHABIIMBAETCA ABHKYIIEECS 110 TOPU3OHTAILHON MOBEPXHOCTH TEIIO;

— II04EMY B KapKyI0 [I0rOJly B CBETJION OEK/E IPOXJIAJHEN, UEM B TEMHOM.

Bp100p cnoco6oB MpoBepKH T'MIOTE3 U3 MPEJJIOKEHHBIX MEeIarorom.

HaOmonenne mnpeuioKeHHBIX II€AaroroM HCCIEOBAaHUK 110 TIPOBEPKE KAaKOW-TMOO THITOTE3BI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIMIEHHOTO TOPU30HTAaIbHO, TeM Ooiblle, yeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHne cCOBMECTHO C Ie1aroroM IMpoCTEHIINX MoieNel (GU3NIeCKUX sIBJICHNH (B BUAE PUCYHKOB
WIN CXEM), HallpuMep MaJIeHue peMeTa; IpsSIMOIMHEHHOE paclipoCTpaHEHHE CBETa.

Paznen 2. IlepBona

YyajibHbIe CBeieHusI 0 crpoennn BemecTa (5 )

Crpoenue
pemectsa (1 u)

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepvl. Onvimovl, 00KA3b18AIOWUE OUCKPEMHOE
cmpoeHtue geujecmesa.

@ponmansuvle n1adopamopusle padomvt u

Habmronenne 1 uHTEpIpEeTanus COBMECTHO C MEAAaroroM OIBITOB, CBUIETENBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHNEM PA3IMYHBIX BEIIECTB B BOJIE.

OreHKa TpY TMOMOIIM TEXHOJOTHYECKOH KapThl pa3MEpOB aTOMOB M MOJIEKYN C HCHOJIB30BAHHUEM
¢dortorpaduii, mOITyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapUTEILHOT0 00CYKICHNUS € IEAaroroM pa3MepOB MaIbIX TEIl.

7 Bece lemonctpanun u JlabopatopHsle paboThl, IpeCTaBICHHbBIE B COJEPIKaHUH, TOIyCKAeTCs(MOXKHO) IIPOBOAUTE, UCHONb3Ysl HH(GOPMAIOHHBIE H 3JIEKTPOHHBIE TEXHOJIOTHH (IH(pOBHIe
00pa3oBaTeNIbHEIE PECYPCHI).
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onvimui®,

1. Onenka qumaMerpa aToMa METOIOM PSAOB (cC
HCTIONB30BaHueM (oTorpaduii).

JIBukeHue

M B3aNMO/IeiicTB
He YaCTHIX
BemecTna (2 1)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JIBJKEHMSI 4acTHL ¢ TeMIepaTrypoil. bpoyHoBckoe
nBwkenue, mupdysus. Bzaumoodeticmsue yacmuy
eeujecmea: npUMAdICeHUe u OmmankueaHue.

Hemoncmpauyuu

1. HabnroneHne OpOyHOBCKOT'O JBHKEHUSL.

Dponmansvuvie nabopamopuvie padonvt u
onvimul

1.0mpiTel 1O HAOJIOJCHUIO

pacImpeHns Ta3os.

2.0nbITHl 110 OOHAPYXKSHUIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILIOBOT'O

Habmtonenue n o0bsicHeHHE TP TOMOIIM TeJjarora OpoyHOBCKOTO ABMYKEHUS U ABICHUs 1uddy3un.
[IpoBenenue M OOBACHEHUE C OMOPOW Ha AITOPUTM, NPEABAPHUTEIHHO Pa3oOpaHHBIA C MeJarorom
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBeneHne M OOBSICHEHHE OIBITOB C OMOPOW HAa AJTOPUTM, IPEIBAPUTENBHO Pa3o0paHHBIA C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHHSI M OTTAJIKMBAHUSI.

ArperatHsble
COCTOSIHMSI
Bemrecrna (2 )

ArperaTHbIC COCTOSIHHS BCIECTBA: CMPOECHUE
24308, Jrcuokocmeti u meépovix
(kpucmaniuyeckux) men. Bzaumoceszv medcoy
CBOUCMBAMU  BEUECNE 8 DA3HBIX ACPE2aAMHbIX
COCMOSIHUAX U UX  aMOMHO-MOJEKYJIAPHbIM
cmpoenuem. Ocobennocmu azpe2amuvix
COCMOAHUIL 800UL.

Hemoncmpayuu

1. Habmonenue quddy3uu.

OmnucaHue oA pyKOBOJCTBOM IeJiarora (¢ UCIoJIb30BaHUEM NPOCTHIX MOJIeNei) OCHOBHBIX pa3inudyui
B CTPOEHUU I'a30B, )KUJKOCTEH U TBEPABIX TEI.

HauvanpHble mnpencTaBieHHs O MaJOH CXHUMAEMOCTH JKUIAKOCTEH M TBEPABIX TeJ, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10J] KOHTPOJIEM IEAarora 0 CoXpaHeHHH (Gpopmbl TBEPIBIX TN U
TEKY4€CTHU KHUJIKOCTH.

Habmronenue 3a onpITaMy, JOKa3bIBAIOIIUMHE, YTO B TBEPIOM COCTOSHUM BOJIBI YACTHIIBI HAXOAATCS B
CpeiHeM JAaiblile APYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBlIeHME € ONOpPOM HAa JUAAKTUYECKUM MaTepual IpOCTbIX B3aUMOCBSI3EH MEXIY
0COOCHHOCTSMHU arperaTHBIX COCTOSHMH BOABI M CYIIECTBOBAaHHEM BOIHBIX opraHusmoB (MC —
ouoorusi, reorpadus).

Pa3znen 3. IBu:kenne u B3aumoseiicreue e (21 v)

Mexann4eckoe
aBukenue (3 1)

Mexannueckoe JABMKeHHE. PaBHOMepHOE H
HepaBHOMepHOe JBIkeHHe. Ckopocts. Cpedwuss

CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér mytu u BpeMeHU IBUKEHUS.
Jemoncmpayuu
1. HaGnronenne MEXaHHWYECKOTO  JIBMIKEHUS

HccnenoBanue paBHOMEPHOTO JBMKEHUSI U OMNPENIETICHUE €r0 MPU3HAKOB MOCIE MPEABAPUTEIHHOTIO
00CYXICHUSI C TIEJarOrOM.

HabnroneHne HepaBHOMEPHOTO IBUYKCHUS U ONPEICIICHHE €r0 OTIMYUI OT pABHOMEPHOTO JIBIDKCHUS
ocyie MPeaBapUTEIFHOTO OOCYXKACHUS C TIeIarOTOM.

PenieHne THUIOBBIX Pacu€THBIX 3a1a4 B 1—2 AEHUCTBHUS C OMOPOW HA aIrOPUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEIaroroM Ha OIpeeleHne MyTH, CKOPOCTH U BpEMEHU PaBHOMEPHOTO

8 3zech n nanee NPUBOMUTCS PACIIMPEHHBIH IepedeHb J1abopaTOPHBIX PaGOT U OIBITOB, U3 KOTOPOTO YYHUTENb JIEJaeT BEIOOP 10 CBOEMY YCMOTPEHHMIO U ¢ Y4ETOM CIIUCKA SKCHEPUMEHTAIBHBIX 3aJaHHH,
npearaeMeix B pamkax OI'D mo ¢usuke.
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Tena.
2. U3mepenue
JIBHDKCHUSL.
Dponmansvuvie nabopamopuvie padomvt u
onvimol
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIKECHUs (IIapUKa B JKUIKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOWIIA U T. I1.).
2. Ompenenenue cpenHen CKOpPOCTH
CKONBKEHUSI OpycKa WM IIapuKa 10
HaKJIOHHOH TUTOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHKCHUA.
Ananmuz Ipyu NOMOIIH reJarora Fpa(i)I/IKOB 3aBUCHUMOCTHU IMMYTU U CKOPOCTHU OT BPEMCHMU.

HNuepuns, macca,
IUIOTHOCTD (4 4)

SIBnenue MHEPLHUH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuuuna uMeHeHusl
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IInotaocts BemecTBa. Céa3b
NIOMHOCIU € KOAUHECEOM MOJEKYl 6 eOuHuye
00véMma eeuyecmea.

JHemoncmpavuu

1. HabnromeHue sSIBJICHUST HHEPIIHH.

2. HabnroeHne M3MEHEHHSI CKOPOCTH TIPH
B3aUMO/ICHCTBUH TEIL.

3. CpaBHeHHE Macc 10 B3aUMOJIEICTBHIO TeJl.

OOBsicHEeHHE TPU TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3HUPOBAHWE SBICHUM,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKEHHH WIH PE3KOM MaHEeBpe
ABTOMOOMIIS, IOYEMY HEBO3MOXKHO MTHOBEHHO TIPEKPATUTh BIKCHUE HA BEJIOCHIICIC WM CaMOKaTe
UT. I

Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYOITIX
W3MEHEHHE CKOPOCTH JIBUKEHUS Tela B pe3yJibTaTe JeUCTBUSA Ha HETO APYrUuX TeJl.

Pemenne TUMOBBIX pacyE€THBIX 3aad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOPUTM, MPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C IEIaroroM Ha OIpeJielIeHHe Macchl Tela, ero 00bEMa 1 INIOTHOCTH.
Habnrogenne w 0a30BBI aHANKW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYFOIIHX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU Te€Jla OT €ro MacChl IPU B3aUMOJIEUCTBUM Tell. VI3MepeHue macchbl
TeJa pa3IMYHBIMHU CIIOCOOaMHU.

OmnpepeneHne COBMECTHO € TIENaroroM INIOTHOCTH TeJla B Pe3yJIbTaTe H3MEPSHHS €T'0 MACChI U 00bhEMa.
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Cuaa. Buasl cun
(14 )

Cumna KaK XapaKTepUCTHKA
B3auMozeiicTBust Ten. Cuma ynpyrocTd M 3aKOH
T'yka.  Hsmepenue  cunwi c  nomowwio
ounamomempa. SIBIEHWE TATOTEHHS W CHia
Tokectn. Cuna msdicecmu Ha Opy2ux NAAHEmMax
(MC). Bec mena. Heeecomocms. CrnoxxeHue CHi,
HaIlpaBJIEHHBIX 10 OJTHOM MIPSIMOIL.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cKoavoicenus u mpenue noxosi. Tpeuue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu?®

1. CrnoxeHue cuil, HaNpaBJICHHBIX 110 OJHOM
MPSIMOH.

2. [lemoncmpayust  cunvi
PA3TUYUHBIX MAEPUATAX.

@ponmansusle nabopamopnvie padomuvl u

onplmul.

1. Ompexnernenue MIOTHOCTH TBEPIOTO TENa.

2. OnbITHl, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTb
pacTskeHus  (medopManui) TPYKHUHBI  OT
TPUJIO’KEHHOHN CHIIBL.

3. OnbITHI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb
CHJIBI TPEHHUSI CKOJNBXEHHUs OT Beca Tena M
XapakTepa CONPUKACaIOMINXCS TOBEPXHOCTEH.

ynpyeocmu  Ha

W3yueHne COBMECTHO C ITEAaroroM B3anMOISHCTBHUS KaK IPUIUHBI H3MEHEHUS CKOPOCTH Tella WIIH €T0
neopMarum.

OmnucaHue Ha HauaJlbHOM YPOBHE peaibHBIX CUTYaIMil B3aMMOAEHCTBHSA TEJI ¢ IOMOLIBIO MOJIeNeH, B
KOTOPBIX BBOJIUTCS TOHSATHE M N300payKeHIE CHIIBI.

W3ydeHue mnoa pyKOBOJICTBOM IEAArora CUibl YIPYTrOCTH, 3aBUCHUMOCTH CHIBI YIPYTOCTH OT
YAJIMHEHUS! pe3WHOBOTO ITHYPa WX MPY>KUHEI (C TOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopou Ha AMJAKTUYECKUI MaTepuai o] KOHTPOJIEM MeJarora NpakTUYECKUX CUTyaluH,
B KOTOPBIX HPOSBISIETCS NEHCTBHE CHIIBI YIPYTOCTH (YIPYrOCTh MA4Ya, KPOCCOBOK, BETOK AEpeBa
u 1p.).

AHanmu3 ¢ Omopod Ha AMJAKTHYSCKUH MaTepHall IO KOHTPOJIEM IeAarora CUTYaIllid, CBSI3aHHBIX C
SIBICHUEM TSTOTEHUSI.

[loHnmaHue ¢ omopoi Ha CXEMbl NPU IOMOIIM I€Jarora OpOUTAJIBHOTO JBH)KEHMsS IUIAHET C
HCIIOb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMHS).

Wsmepenne Beca Tena ¢ MoMolnblo AuHamoMeTpa. OOOCHOBaHHME 3TOr0 Crocoda M3MEpeHus Iocie
MIOBTOPEHUS C TIEJITarOrOM.

HabnroneHue sBIeHNUsS HEBECOMOCTH.

Habmronenune 3a 9KCIiepUMEHTAIBHBIM ITOTyYCHHEM paBHIa CIOKEHUS CHJ, HAIPABICHHBIX BIIOIb
oHO npsiMoit. Onpenenenye npyu MOMOLIH N€Jarora BEIMYMHbI paBHOJAECUCTBYIOLIEH CHJL.
Wzydenue moa pyKOBOJICTBOM II€Jarora CHUJIbl TPSHUS CKOIBKEHHSI U CHJIBI TPSHHUS TTOKOSL.
HUccrenoBanme ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCHUMOCTH CHJIBI TPEHHUS OT Beca Tena
U CBOMCTB TPYIIUXCS TIOBEPXHOCTEH.

Ba3oBeIif aHAM3 ¢ ONMOPOH Ha IUAAKTHISCKHN MaTepHall MoJ| KOHTPOJIEM IeJarora MpakTHYeCKIX
CHUTYyallMii, B KOTOPBIX MPOSBISETCS NEHCTBUE CUIIBI TPEHUS, UCIIOIB3YIOTCS CTIOCOObI €€ YMEHBIICHUS
WIN yBeNWYeHus (KaTaHWe Ha JbDKaX, KOHBKaxX, TOPMOJKEHHE AaBTOMOOWIIS, MCIIOJIb30BaHHE
TIOIITUITHUKOB, TJIaBaHUE BOJHBIX )KUBOTHBIX 1 JIp.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOI Ha alIrOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C T1€J]ar0roM C UCIIOIb30BaHHEM (HOPMYII I pacy€Ta CHUIIbI TSXKECTH, CHIIBI
YIIPYTOCTH, CHITBI TPCHUSI.

Paznen 4. JlaBiienue TBEPABIX TeJ, JKUAKOCTEH U ra3oB (21 v)

JaBsienne.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTSIMH H
razamu (3 )

Hasiennie. Cnocobvl ymenvbuieHUs: U y8eaudeHus
Oasnenus. [lasnenue eaza. 3asucumocmo
oasnenus 2aza om 00veéma, memnepamypbl.
Iepeoaua oasnenus meépovimu menamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITnesmamuyeckue MauluHbl.

Jemoncmpayuu?

1. 3aBucumMocCTb

TEMIEPaTypHhI.

JaBJICHUA rasa oT

AnHanmu3 ¥ 00BsICHEHUE C OMOPOW Ha JUIAKTHYCCKHA MaTepHal Mol KOHTPOJIEM IEAarora OIBITOB H
MPAKTHICCKUX CUTYAIUI, B KOTOPBIX MPOSIBISCTCS CUJIA TABJICHUS.

O0ocHOBaHHE C OMOPOY HA TEXHOJOTHYECKYFO KapTy IPH ITOMOIIH [IeIarora croco00B YMEHBIIICHUS H
YBEJINYCHUS JTABICHUS.

W3zyueHne o pyKOBOACTBOM II€Jjarora 3aBUCUMOCTH JIABJICHUSI ra3a OT 00bEMa U TeMIepaTypehl.
N3ydenne moa pyKoOBOJCTBOM IeJarora 0COOCHHOCTEH Tepeaun JaBJICHUs TBEPIBIMH TellaMH,
KHUIKOCTAMHU U TazaMu. OOOCHOBaHME PE3yNbTAaTOB OMBITOB OCOOCHHOCTSMH CTPOSHHSI BEIIECTBA B
TBEPIOM, )KAIKOM U Ta3000pa3HOM COCTOSHUSX HPEIIOKEHHBIMH (POPMYITHPOBKAMHU.

Habnronenue 3a 3kcriepuMEHTATBHBIM JJOKa3aTeIbCTBOM 3aKkoHa [Tackais.
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2. Ilepenava maBiIeHUS KUAKOCTHIO H Ta30M.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 meifcTBHS C OMOpOH Ha alrOpPHUTM, IPEIBApPUTENBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacuyéT AaBJICHHS TBEPIOTO Tela.

JlaBienne
suakoctu (5 1)

3aBUCHUMOCTb JIaBJICHHS KHIKOCTH OT TITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyovl. [uopasnuyeckue Mexanusmu.

Hemoncmpayuu?®

1. Coobmaromuecs COCyIbI.

2. l'mppaBamyeckuii mpecc.

HccnenoBanue ¢ omopoi Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IIE€AArora 3aBUCHMOCTH
JABIICHUS KHUIKOCTH OT ITyOHHBI HOTPYKEHHS U IIIOTHOCTH XKHUIKOCTH.

HaOmonenne n HavanpHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne cOBMECTHO C MEaroroM COOOMIAOINXCS COCYIOB.

Pemenne THIOBBIX pacu€THBIX 3amad B 1—2 melCTBHUS ¢ OMOpPOH Ha aNTOPWUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C MEaroroM Ha pacuyéT AaBICHUS KUIKOCTH.

Habmonenue 3a 00bsiCHEHNEM IPUHIAIA ICHCTBHS THAPABIMIECKOTO TIPecca.

AHanmu3 M OOBSCHEHHE C ONOpOM Ha JUIAKTUUECKUH MaTepual IoJ KOHTPOJIEM IeAarora
NIPAaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOIIUX [IPOSBICHUE JABICHUS XKUIKOCTU U 3akoHa Ilackais,
HalpuMep TPOIECCOB B OpPraHM3Me IPpH IITyOOK0BOIHOM HBIpstHUH (MC — GHosorus).

AtMmocdepHoe
nasiienne (6 1)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU
3emnu. Onvim Toppuuennu. H3mepenue
ammocpeprozo 0aBneHUs. 3asucumocmeo
ammocghepnozo  0agnenus Om  6bICOMbl  HAO

yposnem  mops. Ipubopel  Onsa  usmepenus
ammocghepnozo 0aenenus.
Jemoncmpayuu?®
1. IposiBieHue AeicTBUS aTMOCHEPHOTO
JIaBIIEHUS.

HabmroneHue 3a sKcriepruMeHTaTFHBIM 00HapYKeHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 u 00BbsCHEHHE C OMOPOH Ha TUNAKTUICCKUI MaTepHall IOl KOHTPOJIEM TeIarora OmbITOB U
MIPAKTUICCKUX CUTYAIINH, CBI3aHHBIX C IeHiCTBHEM aTMOC(EpPHOTO TaBICHUS.

HabGmonenue 3a 00bsICHEHHEM CyLIECTBOBAHHS aTMOC(ephl Ha 3eMile U HEKOTOPBIX IUIaHETax WU €
OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, acTpOHOMIS).

BazoBoe moHWMaHWeE MPHYMH W3MEHEHHS IUIOTHOCTH aTMOC(EPHI C BBICOTOW W 3aBUCHMOCTH
aTMoc(epHOTro IaBJICHHS OT BHICOTHI.

PenieHre TUIOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHs C ONMOPON HA aarOPUTM, IPEABAPUTEIHHO
pa3o0paHHbBIil COBMECTHO C MEaroroM Ha pacyér arMoc(hepHOro JaBIeHUs.

Wzydenue o pyKOBOJCTBOM II€Aarora yCTpoHCTBa OapoMeTpa-aHepoua.
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HeilicTBue
JKU/IKOCTH ¥ ra3a
HA MOrpy:kéHHOe
B HEX TeJ10 (7 4)

Heticmeaue srcudxocmu u 2asa Ha nozpysucénnoe
6 nux meno. BeTankuparomas (apxuMenoBa) cuia.

3axon Apxumeoa. Ilnasanue mei.
Bozoyxonnasanue.

Hemoncmpayuu?®

1. 3aBHCUMOCTDP  BBITAIKHBAIOMIEH CHIIBI OT

00péMa TOTPYXEHHOH dYacTH Tela W

TUTOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONICH CHIIBI BECy

BBITECHEHHOM KUIKOCTH.

3. YcnoBue mnaBaHMs TeN: IUIaBaHHE WM

NOTPYKEHUE  TEI B 3aBUCUMOCTH  OT

COOTHOLILIEHUS TUIOTHOCTEH Teja U )KUIKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvtmul.

1. UccrnenoBanne 3aBUCHIMOCTH Beca Tela B
BOJIe OT 00BEMa MOTPYKEHHOW B KHUIKOCTh
Y4acTH TeJa.

2. OnpeneneHue  BBITQIKMBAIOIIEH  CHUIBI,
JEUCTBYIOIIEH Ha TeNo, IOrpyXKEHHOE B
YKUJKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOLIEH
CUJIBbI, IEUCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT
Macchl Tena.

4. OmBITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTH
BBITAJIKUBAIOIIEH CHUJIBbI, JAEHWCTBYIOUIEH Ha
TEJO B XHUIKOCTH, OT 00hEMA ITOTPYKEHHON B
JKUAKOCTh YacTH Teja M OT IJIOTHOCTH
YKUIKOCTH.

5. KonctpyupoBanmne apeomeTpa 381071
KOHCTPYUPOBaHUE JIOJKHU U ONpEHENIeHUue eé
rPpy30M0IbEMHOCTH.

Habnronenue 3a 3KkCrepruMeHTATFHBIM 00HAPYKEHUECM JCHCTBUS KHUIKOCTH U Ta3a Ha TIOTPYKEHHOE B
HHUX TEJIO.

OmnpenesneHne ¢ OOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIIKUBAIOIICH CHIIBL, IEHCTBYIOICH Ha TEIO,
TOTPYKEHHOE B KUAKOCTb.

Habmronenue 3a mpoBeneHNEM B 00CYKICHNE COBMECTHO C TIEJarOTOM OIBITOB, IEMOHCTPHPYOITIX
3aBHCHUMOCTH BBITAJIKMBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEJIO B XKHUIKOCTU, OT 00BhEMa MOTPYKEHHO M
B JKUJKOCTb YaCTH Teja U OT MJIOTHOCTU KUIKOCTH.

HccnenoBanre o pyKOBOJCTBOM IEIarora 3aBUCHMOCTH Beca Tejia B BOZIE OT 00bEMa NOrpyKEHHOM
B JKUJIKOCTb YacCTH TeJa.

PerieHne THUMOBBIX pacu€THBIX 3a1a4 B 1—2 AEHCTBHsI C ONMOPOW HA aNrOPUTM, IPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEIarOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/la U YCIOBHS TUIABaHH TEl.
KoHcTpyupoBanue npu NoMOIIM Mejarora apeoMeTpa Uil KOHCTPYHPOBaHHUE JIOAKHU U ONpeAeICHUE
€€ Irpy30IIOABEMHOCTH.

Pa3nen 5.

Pa6oTa u MomHoCcTh. JHeprus (12 v)

Pao6ora
M MOIIHOCThH
By

Mexannueckas pabota. MOITHOCTh

HaGmonenne 3a SKCIIEPUMEHTATBLHBIM ONPEEICHHEM MEXaHHUYECKON pa0OThl CHUIIBI TSIHKECTH TPHU
MajieHuu Tejda M CWIbl TPEHUS NpU PaBHOMEPHOM IMEPEMEIIECHUH Tejla 1O TOPU30HTAIBHOM
MIOBEPXHOCTH.

HaGmonenne 3a neMoHCTpaIueit pacuéra MOITHOCTH, pa3BUBAEMOM MPH MOABEME TIO JIECTHHUIIE.
PerieHne THUIOBBIX pacy€THBIX 3ama4 B 1—2 MEHWCTBHS C OMOPOW HA aJTOPUTM, NPEABAPUTEILHO
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pa300paHHBII COBMECTHO C ITEaroroM Ha pacdéT MEXaHWIECKOH pabOThl U MOIIHOCTH.

IIpoctbie
MeXaHu3MBbI (5 1)

[IpocThie MeXaHU3MEBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [Ipasuno  paeHosecusi  pwlyaead.
Ilpumenenue npasuna paguosecus pvivaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. IIpocThie MEXaHH3MEI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. IIpuMepsI IPOCTHIX MEXaHU3MOB.

@ponmansusle nadbopamopHvie padbomel u
onvimol

1.Onpedenenue pabomvl cuibl mMpeHus npu

DPABHOMEPHOM ogudCeHUU mena no

20PU3OHMANBHOU NOBEPXHOCHILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. UWsmepenue KII[] wnaxnonnou niocxocmu

(3NeKMPOHHASE OeMOHCMPaYUs).

HayanpHoe MOHMMaHKE BBIUTPHIILA B CHJIE IPOCTHIX MEXaHU3MOB Ha MIPUMEPE pblyara, oABHKHOTO
1 HETIOJIBIYKHOTO OJIOKOB, HAKJIOHHOHN TIOCKOCTH.

HccnenoBanue COBMECTHO C MENArOroM yCJIOBHS paBHOBECHS phlyara.

OOGHapy>eHHe 1oJ] PYKOBOJCTBOM Iiejlarora ¢ OIOpol Ha AMJAKTHYECKMH MaTepuaj CBOWCTB MPOCTBIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranm3max (MC — Guomnorus).

HabmroneHue 3a SKcIieprUMEHTAIBHBIM JOKa3aTEIECTBOM paBEHCTBA pabOT MpH MPHUMEHEHHUH IPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykooactsoM neparora KITJ{ HakIIOHHOM IJIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3alad B 1—2 NEHCTBUS C OMOPOIl Ha aNrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha NMPUMEHEHHE NpaBHIa PaBHOBECHS pblUara W Ha pacdér
KITH.

Mexanudeckast
sHeprus (4 1)

Mexanuueckass dSHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00Ho2o
8U0a MexXanuueckou dHepeuu 6 Opyeou. 3aKOH
COXpaHEHHMs] SHEPTUU B MEXaHHUKE.
®DpoHTATbHBIE J1a00paTOPHbIE Pa60THI U
ONBITHI.

HabnroneHune 3a KCIepUMEHTAEHBIM OIpeIelICHIEM H3MEHEHUS! KHHETHYECKOW U TIOTCHIINAIEHON
SHEPruy Tejla IIPU €ro CKaThIBaHUM 110 HAKJIOHHOM IIJIOCKOCTH.

DopMyIUpPOBaHUE COBMECTHO C MEJAroroM Ha OCHOBE MCCIIEOBAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIUu.

[IpencraBnenue npy MOMOIIM MeJArora rpaHul NPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
PerieHne TUIMOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHs C ONMOPON HA aJrOPUTM, IPEABAPUTEIHHO

1. N3yuenue 3aKOHa coxXpaHeHMsi | pa300paHHbI COBMECTHO C MEIArOrOM C HCIIOIb30BAHHEM 3aKOHA COXPAaHEHHS SHEPTHH.
MEXaHMYIECKOH dHepruu (3JIEeKTPOHHAs
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)
TemaTu4yeckuii OcCHOBHBIE BUABI 1eATEJILHOCTH y4aLHXCS
OcHOBHOe coJep:kaHue N .
0JI0K, TEMBI (Ha ypoBHe y4eOHbIX AeiicTBMIl)
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Pasznen 6. TemioBbie siByienust (28 u)
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Crpoenue
U CBOMCTBa
BemecTna (7 1)

OcHogHule nonooiceHus MONEKYNAPHO-
KUHemuyeckou meopuu CmpoeHus 6eujecmed.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoaroujile  OCHOBHbIE — NOJOIHCEHU
MONEKYNAPHO-KUHEMUYECKOU meopul.

Mopemu TBEPIOTO, KUIKOTO W ra3000pa3HOTO
COCTOSIHMM  BewecTBa. Kpucmannuueckue u
amopgrnvie mena. ObvAcHeHUe CBOUCME 2a308,
acuokocmeti U meeépobIX Mmeil HA  OCHOBe
NONOJHCEHUT MONEKYIAPHO-KUHEMUYECKOL MeopulU.
CmauuBaHue u KanuiisipHvle asinenus. Tennosoe
pacuiupenue u cocamue.

JMemoncmpayuu?

1. HabmoneHre OpOyHOBCKOT'O JBHIKCHUSL.

2. Habmonenue muddysuu.

3. Habmonenne — sBieHwid

KaIMUIIPHBIX SBICHHUH.

4., Habmro/ieHue TEIIOBOTO paclIupeHust Tedl.

5. V3meHeHne naBiieHHS ra3a NMPH M3MEHEHUH
00bEMa 1 HarpeBaHUN MIIH OXJIAKACHHH.
Dponmansvuvie nadbopamopuvie padonvl u

onvlmul.

1. OnpiTel 1O  OOHAPY)KEHHMIO AEHCTBUS CHII

CMa4YHBaHUA n

MOJIEKYJISIPHOTO MPUTSKEHAS (wn
9JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpIThl 1O BBIPAIMBAHUIO  KPHCTAJUIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmeiTel MO0 HAONIOJCHHUIO  TEIUIOBOTO

pacIIupeHusl Ta30B, KUAKOCTEH M TBEPABIX
TelNl.

4. OnpeneneHue AaBiIeHUs BO3AyXa B OajiioHe
IITPHIIA.

5. OnbITEL, JAEMOHCTPUPYIONIIME 3aBUCHMOCTD
JaBJICHUs] BO3IyXa OT ero oo0béMa W
HarpeBaHUS WIIN OXJIAKICHNUS.

6. IIposepra cunomesvl MUHEUHOU 3ABUCUMOCTU

ONUHbBL cmonbuka JcuoKocmu 8
mepmMomMempuieckoll mpybke om
memnepamypboi.

HabnrofeHne 1 UHTEpIpETAIHs COBMECTHO C MIEIAaroroM OIBITOB, CBUICTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUH BEILLECTBA: OIBITHI C PACTBOPEHUEM Pa3IUYHBIX BEIIECTB B BOJE.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 nelcTBUS C OMOPON Ha anropuTM, MpeIBapUTENbLHO
Ppa300paHHBIN COBMECTHO C TIEJarOrOM IO OIICHUBAHHIO KOJIMYECTBA AaTOMOB HJIM MOJICKYJI B CTUHUIIC
00bEMa BelecTBa.

[IpencraBnenne mpu MOMOIIK Temarora OPOYHOBCKOTO ABIDKCHHUS, SBICHUS TUQPY3UN M pa3naIni
MEXAY HUMH Ha OCHOBE IOJIO’KEHUI MOJIEKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA.
OOBsicHeHHE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JHIAKTHYECKUI MaTepHal OCHOBHBIX PasiIMduil B
CTPOCHUM Ta30B, J>KUIAKOCTEH W TBEPIABIX TEJ C MHCIOJIB30BAHUEM IOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU CTPOEHUSI BELLIECTBA.

[IpoBeneHue noJ pykoBOJACTBOM I€arora ONbITOB IO BBHIPALIUBAHUIO KPUCTAIIIOB MOBAPEHHOM COIH
WJIM caxapa.

IIpoBeneHHEe COBMECTHO C MEAAroroM U 0ObsICHEHHE U3 MPEIJIOKCHHOTO TIEPEUHS BBIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIIUX KaNWIISPHBIE SIBJCHUS U SIBJICHUE CMauyMBaHMUS.

OOBsACHEHHUE C OMOPO Ha TEXHOJIOTUIECKYIO KapTy MO PYKOBOJCTBOM IEIarora poJii KanuuIapHbIX
SIBIICHUI JJIs1 TIOCTYIUICHUS BOJBI B opranu3M pactenuii (MC — Ouosiorus).

HabmroneHne onpITOB 1O HAOIIOAECHHUIO TEIUIOBOTO PACIIMPEHNUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
OO0BsiCHEHHNE C ONIOPO Ha TEXHOJIOTHIECKYIO KapTy IO pYKOBOACTBOM IIeJ]arora COXpaHeHus: 00bEMa
TBEPIBIX TEJN, TEKYYECTH JKUAKOCTH (B TOM YHUCIEC, PA3HHUIBI B TEKYYECTH U Pa3HBIX KUIKOCTEH),
JIaBJICHUSI rasa.

HabnroneHue 3a mpoBeIcHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTD JABICHUS BO3IyXa OT €ro
00béMa M HATrpeBaHUS WU OXJXKICHUSI, U MX OOBJCHCHHE HAa OCHOBE AaTOMHO-MOJEKYJISIPHOTO
YYEeHHUSI.

AHanmu3 NpHu TOMOIIH TIearora ¢ ONOpod Ha AMAAKTHYECKHHA MaTepuasl NMPaKTHYECKHX CUTYaIlHi,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B, )KUAKOCTEH U TBEPABIX TEJL.
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TensioBbie
npoueccoi (21 u)

Temuepatypa. Cesasb  memnepamypsl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACTIUY.
Buytpennsis sHeprus. Cnocobvl usmeneHust
BHYMpeHHell  dHepeuu:  menionepeoava U
cosepuienue pabomoei. Budei mennonepedauu:
MenIonpo8OOHOCHIb, KOHBEKYUSA, U3TYUEHUe.
KonnuectBo TEIUIOTEL. VnenvHasa
TEIUIOEMKOCTh BEIIECTBA. [enioo0MeH u meniogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
I1nasnenue u omeepoesanue KpUCMALIULECKUX

sewjecms.  Y7HenpHas ~ TEIUIOTa  IUIABJICHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenwue. VY nenbHas TEeIIoTa
napooOpa3oBaHuA. 3asUcUMOCb meMnepamypul
Kunemus  om ammocpeprozo oaesneHus.
Buaosicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJelpHas  TeIIoTa
CTOpaHusl.

Ipunyunvt pabomvi meniosvix Osueamenell.
K1l meniogoco
osucamens. Tennosvie Osucamenu u 3sauuma

oxpyaicaiougeti cpeovt (MC).

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

Jemoncmpayuu?
[paBuiia U3MepeHUs TEMIIEPATYPHI.

1. Bujsl Teruionepeiayu.

2. OxyaxkieHue PU COBEPIICHUH PAOOTHL.

3. HarpeBanne 1mpu coBepmieHMH PabOTHI
BHEITHUMU CHJIAMU.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUYIHBIX
BEIIIECTB.

5. HaGmroieHue Kumnexus.

6. HaOmonenue 1OCTOSIHCTBA — TEMIIEPATyphI

[IpH [IJIABJICHUHU.
7. Moenu TEIIOBBIX ABUTaTEIIEH.
Dponmanshvle nadopamopHvle pabomol u
OnbIMbBL
1. HaOmomenne wW3MEHEHUS BHYTpPEHHEH
SHEPTUU Tejla B PE3yJIbTaTe TEIIoNepe1auu U
pabOTHI BHEIITHHUX CHIIL.

OOocHOBaHME IO TOJTOTOBICHHOMY aJITOPUTMY COBMECTHO C IIEJAaroroM IIPaBHJ W3MEPEHUS
TEeMIIEPaTypHI.

CpaBHEeHHE Pa3IMYHBIX CIOCOOOB U3MEPEHHUS U IIKAJl TEMIIEPATYPBhIL.

HaOmonenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIONINX U3MEHEHNE BHYTPECHHEH SHEPTHH Tela B
pe3ynbTaTe TEIIonepeiadn U paboThl BHEITHUX CHIL.

HabGmonenue 3a npoBeicHUEM OIBITOB, OOCYKAEHHE NMPAKTUUECKUX CUTYAIMH, IEMOHCTPHPYIOIIUX
pa3IuYHbIE BUABI TETIONEPEauH: TEIIONPOBOIHOCTh, KOHBEKINIO, H3TyIEHHE.

HccnenoBanne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy IOJl PyKOBOJACTBOM II€/larora SBICHUS
TeTI000MEHa ITPH CMEIINBAHNY XOJIOTHOH 1 ropstaei BOIbI.

Habmonenne ycTaHOBICHHUS TEITIOBOIO PAaBHOBECHS MEXKY TOpPSUIEH U XOJIOTHOI BOJIOH.
OmnpeneneHne Npy NOMOIIIY [elarora KOJIMYeCTBa TeIUIOTHI, TOJYyYeHHOT0 BOJIOH P TEIIO0OMEHe ¢
HarpeTbiM MECTAJUIMYCCKUM HUJIMHAPOM.

OmnpenenerHne Mo TabIHIE yICIBbHON TEIIOEMKOCTH BEIIECTBA.

Pemenne THMOBBIX pacu€THBIX 337a4 B 1—2 NEHWCTBHSA C OMOPOI Ha AJITOPUTM, MPEABAPHUTEIHHO
pa300paHHBII COBMECTHO C IIEAaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJHYECTBA TEIUIOTHI H
TETIOEMKOCTH TIPH TETIOOOMEHE.

Ananus Ipyu 1noMoIIMu T1eaarora CI/ITyaHI/Iﬁ MPaKTUYECKOIro HCIOJb30BaHUA TCIJIOBBIX CBOHCTB
BEIIECTB W  MaTepHajoB, HAOpUMep B  MENIX  HHEProcOEpeXeHWs:  TETIOM30JIALNS,
9HEprocOeperaoIme KpbIu, TePMOAKKYMYJIISTOPHI | T. 1.

Habnronenue sBneHUH UCTIapeHUs U KOHACHCAIUH.

Habmonenue 3a nccne1o0BaHUEM IPOIIEcca HCIAPEHNUS PA3ITMIHBIX KHUIKOCTEH.

OOBsICHEHHE 110 AITOPUTMY COBMECTHO C IEJIaroroM sIBJICHUH UCTIApEHHS ¥ KOHJICHCAIIUN HA OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHHS.

Habmronenue 1 00bsICHEHHE Tpoliecca KUTIEHNUS, B TOM YHCIIE 3aBUCUMOCTH TeMIIepaTyphbl KUIICHUS OT
JTaBJICHUSL.

Omnpenenenre Mo TabIxIe OTHOCUTEIFHOMN BIaKHOCTH BO3-IyXa.

Habmronenue mporiecca ImIaBiIeHUs KPUCTAIMUYECKOTO BEIIEeCTBA, HAIPHMED, JIbJa.

CpaBHeHI/Ie o IUJlaHy Hpu TMOMOIINU meaarora MNpoOHeCCOB IUIABJICHUA KPUCTANIMYECKUX TEII
1 pa3MsATYeHHs [IPHU HArpeBaHUU aMOP(HBIX TEIL.

Omnpenenenne o TabiauIe yaeabHON TeTIIOTH IIaBICHUS JIbA.

OObsicHEHHE TI0 CXEME TI0CTIe 00CYK/IEHHS C I1e1aroroM SBJICHUH IJIaBJICHUS U KPUCTALIM3AaLUK Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yUCHHSI.

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHSA C ONOPOH HA AITOPUTM, MPEIBAPUTEIIHLHO
pa306paHHBIﬁ COBMECTHO C I€AaroroM, CBA3aHHBIX C BBIYHUCIICHUEM KOJIMYECTBA TCIIJIOTHI B IPOIL[ECCAX
TEIIONEPCaaun IIPU TUIABJICHUHU U KpUCTAJJIN3AlIWHU, UCTIAPEHUN 1 KOHIACHCAIIUH.

AHanu3 npu MOMOIIM Nejarora ¢ Onopol Ha JUAAKTUYECKUI Marepuaj CUTyaluid MpakTUYECKOTo
TPUMEHCHUA SIBIIEHUW IUJIABJIEHUS H Kpuctajyin3daouv, HAIPUMEP, IMMOJIYYECHUE CBECPXUYUCTBIX
MaTepHaJioB, COJIeBas TPesIKa U JIp.

AHanM3 npyu MOMOIIM Nejarora padoTsl U 00BSICHEHHE IPUHIUIIA JEHCTBHS TEIUIOBOTO JBUIATEIIs.
Beruncienne KomudecTBa TEIUIOTHI, BBIACIAIOMIEIOCs MPU CTOPAHUM PA3INYHBIX BHIOB TOIUINBA, U
KIIJ] nBuraremns.
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2. UccnenoBanme sBICHHS TEIIOOOMEHa NpH
CMEUIMBaHUM XOJOIHOU U TOpsiuel BOJBI.

3. Onpedenenue KOuyecmea menaiomul,
NONYHYEeHHO20 6000l NpU MEnI00OMeHe ¢
Hazpemuvlm MemaLIudecKum YuiuHOpOM.

4. Onpedenenue  yOenvbHOU  MeENI0EMKOCMU

seujecmea.

. UccnemoBanue nporiecca ucnapeHus.

6. OmpeneneHe OTHOCHUTEIBHOU — BIIAXKHOCTHU
BO3/yXa.

7. Onpedenenue yoenvHol meniomsl NiaeieHus
a60a.

(S}

OOcyxaeHne COBMECTHO C IIEAaroroM 3KOJOTHYECKHX ITOCIEICTBUII MCHONB30BAHUS IBUTATEICH
BHYTPEHHETO CTOpPaHMs, TETIOBBIX U THApo3neKkTpocTanuid (MC — 3KoI0THs, XUMUS).

Pazjnen 7. DiekTpuyecKkne U MArHUTHbIE fiBJIeHUs (37 41)

DileKTpuYecKue
3apsabl.
3aps:keHHbIe
Tesaa U UX
B3aHMO/JeHCTBHE
(74)

Dnexmpusayus men. JIBa poma IEKTPHYECKIX
3apsA0B. BsaumopeiicTBue 3apspKEHHBIX — TEdl.
3axon Kynona (3asucumocmso cuvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eIUUUHbI
3aps008 U paccmosHus Mexcoy meiamu,).

Onektpuueckoe — nose.  Hanpsowcénnocms

anekmpuyeckoeo nois. Ilpunyun cynepnosuyuu
2NeKMpUYecKux noell (Ha KauecCmeeHHOM YPOsHe).

Hocumenu 2NEKMPUYECKUX 3aps008.
Onemenmapnbviii 2NIeKMpUYecKull 3aps0.
Cmpoenue amoma. IIpOBOJHUKH U JAAIIICKTPHUKH.
3aK0H COXpaHEHUs AIEKTPHUECKOTO 3apsa.

Jemoncmpayuu?®

1. DnexTpu3amys Tel.

2. lBa pona dJEKTPUYECKUX 3apsioB |

B3aUMO/ICHCTBUE 3aPSIKEHHBIX TeEJl.

3. YcrpoiicTBO 1 ieiicTBHE DIIEKTPOCKOIIA.

4. DnexTpocTaTHueCcKast UHIYKIIHS.

5. 3aKoH cOXpaHEeHUs ANEKTPUUECKHUX 3aPsI0B.

Dponmanshsle nadopamophvie pabomel u
onvimol.

1. OneITH TI0 HAOTIOACHHIO DIIEKTPU3AIIUU TEI

WHIIYKLIMEH 1 IPU COTTPUKOCHOBEHHU.

HabmoneHnue 3a mpoBeIeHUEM OTIBITOB IO AJIEKTPH3ALNH TEI IIPH CONPUKOCHOBEHUH U HHAYKIIHEH.
Habmtonenue 1 00bsiICHEHHE C ONOPOH Ha AMIAKTUUECKHH MaTepHanl B3auMOJCHCTBHSI OJTHOUMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX Tell.

OObsicHeHnE NP ITOMOIIH TIeAarora MpUHIKNA ASHCTBUS HIEKTPOCKOTIA.

OObsICHEHHE COBMECTHO C IEJaroroM sIBJICHUIl 3JEKTPU3alMK IIPH CONPUKOCHOBEHUH TEN U
MHAYKIUEN ¢ HCIOIb30BAHUEM 3HAHUM O HOCUTENAX 2IEKTPUUECKUX 3apsI0B B BEIIECTBE.
Pacno3HaBanue W OOBSICHEHHE IO CXEME COBMECTHO C II€JJaroroM SIBICHHH 3JIEKTpPH3alHuu
B IIOBCEJIHEBHOM JKU3HU.

Habmonenue n 00bACHEHHE C OTTOPOIt Ha TEXHOJIOTHYECKYIO KapTy OMBITOB, HIUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUs IEKTPUUECKOTO0 3apsa.

HaGmoenue ombITOB 110 MOJEIMPOBAHNIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO TTOJIS.

HccrnenoBanne mox pyKoBOACTBOM Iefarora AEHCTBHS SIEKTPUYECKOrO IOJI Ha MPOBOJHUKU
JUAIEKTPUKU

45




IocTosinHbIH
3JIEeKTPUYECKHU I
ToK (17 )

DnexTpudeckuil Tok. Yenosusa cyuwecmeosanus
anexmpuyecko20 moxa. VICTOUHHKHN NOCTOSIHHOTO
ToKa. J[eficTBUS 2IEKTPUUECKOro ToKa (TEeIIoBOE,
XUMHUYECKOE, MAarHUTHOE). JDnIeKmpuuecKuti mox
8 AHCUOKOCMAX U 2A3AX.

PaGota m MONIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpudeckoll dHepeuu 6 Ovimy.
Onexrpudeckas nens. Cuia Toka. DIeKTprdecKoe
HanpspkeHne.  CONpOTHBIIGHHE  MPOBOTHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

Ui ydacTka 1end. [locrmemoBareipHOe U
napajiebHOe COeUHEHNE MIPOBOTHUKOB.
Kopomkoe zamvikanue.

JMemoncmpayuu?

1. TIpoBOIHUKY U TUDIIEKTPUKU.

2. MonenupoBaHue CHJIOBBIX R107850%07

BJIIEKTPUIECKOTO TOJIA.
. UcTOUYHMKM TOCTOSIHHOTO TOKA.
. JlelicTBUSA 3JIEKTPUUECKOIO TOKa.
. DIEKTPUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbI1 pazpsa.
. I3mepeHwe CriTbl TOKa aMIIEPMETPOM.
. I3MepeHne 3MeKTpUuecKOro HampsKeHHUs
BOJIBTMETPOM.
9. Peoctar u Mara3uH COTPOTUBIICHUIA.
Dponmanshvle nadopamopHsle padbomol u
OnbIMObL

cO~NO Ol W

JMccnenoBanue neficTBUS 3JIEKTPUUECKOTO OIS Ha

MPOBOAHUKHU U TUDJICKTPUKH.

.COopka u mpoBepka paboThl IEKTPUUECKOI LenH

IIOCTOSIHHOI'O TOKaA.

.JM3Mmepenne u peryaupoBaHue CHIbI TOKA.
. I3Mepenue u perynupoBaHue HaIlPsHKEHUS.
Hccredosanue 3asucumocmu cuibl moxa, uoyuezo

uyepe3z  pe3ucmop, om  conpomusienus
pe3ucmopa u HanpANCeHusl.
.Onvimsl,  deMOHCmMpupylOwue  3a8UCUMOCTb

INIEKMPUHeCcKo20 conpomueleHus npoeodyum
om ezo aﬂqul, nﬂomadu nonepe4Hoco ce4eHus

HabnroneHue pa3nuyHbIX BUIOB ICHCTBUS IEKTPHYCCKOTO TOKA M 0OHAPYKEHHE COBMECTHO C
TE€JaroroM 3TUX BUAOB IEUCTBUS B NOBCEIHEBHON KU3HHU.

COopka 1Mo cXxeMe M UCTIBITAHUE MTOJT KOHTPOJIEM TEAarora 3IeKTPHYCCKOM IeMH MOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpanueid n3MEpeHHst CUJIbl TOKa aMIIEPMETPOM.

HaGnronenue 3a teMoHCTpaIueil u3MepeHust dJeKTPUUECKOTO HAMPSKEHHsI BOJTBbTMETPOM.
[IpoBenenne u OOBSICHEHHE MpPH MOMOIIM YYHTENS OIBITOB, ICMOHCTPHPYIONINX 3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTHUBIICHUS NMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAW MONEPEYHOr0 CEYEHUS M
Marepuana.

Habmronenne 3a JgeMOHCTpaIel MCCIeJOBAaHUS 3aBHCHMOCTH CHJIBI TOKa, MPOTEKAIOIIEro depes
pe3uCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

bazoBrie npeacTaBneHrs 0 MpaBUIaX CIOXKEHHS HANPSLDKEHUN NPU MOCIEI0BATEILHOM COEIUHEHUU
JIBYX pE3UCTOPOB.

ba3zoBsle pecTaBiIeHUs O NIpaBUiIax AJIs CUIbI TOKA IIPU NAPAJJIEIbHOM COEAMHEHUU PE3UCTOPOB.
HabnroneHne 1eMOHCTpALMH Melarora 0 CUTyalusax MOCIeI0BAaTeIbHOTO U MapauieIbHOTO
COEMHEHUS IPOBOJHUKOB B JJOMAIIIHUX JJIEKTPUUECKUX CETSX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTEITHHO
pa3o0paHHBIE COBMECTHO C IMEAaroroM ¢ HCIONB30BaHMEM 3akoHa OMma um ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIIEHUS TNPU IOCJIEIOBAaTEIbHOM U MapajuieIbHOM COEIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYHO KapTy IO PYKOBOJICTBOM Iielarora paOoOTHI
3JIEKTPUYECKOTO TOKA, MPOTEKAIOLIET0 YEPE3 PEZUCTOP.

Onpenenenye ¢ ONOPOH Ha TEXHOJIOTHMUYECKYIO KapTy MOJ PYKOBOACTBOM IIeJlarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIIEIIAEMOM Ha PE3UCTOpE.
Habmronenue 3a ncciiefoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHS Ha HEH.
OmnpenesneHue ¢ OTIOPOi Ha TEXHOJIOTHUYECKYIO KapTy oA pykoBoacTBoM nefarora KITJ] narpesaTens.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OO0BsCHEHNE TIOCIIE PACCYXKIEHHS C MIeJaroTOM M COCTaBJICHHE TUIaHA-KOHCIIEKTa yCTPOHCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHATrPEeBaTEIbHBIX TPHOOPOB.

OOBsicCHEHNE TIOCIIE PACCYXKIEHHS C IIeJar0TOM M COCTaBJIEHHUE IUIaHA-KOHCIIEKTa IPHYNH KOPOTKOTO
3aMbIKaHUS U MIPUHIIKIA TEUCTBUS TUIABKUX MPEAOXPaHUTENECH.

Pemenne TUMOBBIX pacy€THBIX 3a1a4 B 1—2 AEHCTBHS C OMOPOW Ha alNTOPUTM, IPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEITarOrOM C HCIIONIb30BaHueM 3akoHa J[xoyms—IJleHna.

HabnroneHne BO3HUKHOBEHUS 3JICKTPUYECKOTO TOKA B KUIKOCTH.
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u Mamepuana.

dlposepra npasuna cnoscenus HanpsaxceHuti npu
nocned08amenbHOM coeouHenuu 08yx
Pe3uUcmopos.

dlposepka npasuna 0ns  cuabl  mMoka  Hpu
napanienbHOM CoeOUHeHUU Pe3UCMOPO8.

.Omnpeneneane pabOTHl  BJIEKTPUIECKOTO TOKA,
UAYIIETO Yepe3 PEe3UCTOop.

0. Omnpenernenue MOLTHOCTH 3JIEKTPUIECKOTO TOKa,
BBIJICISIEMOM Ha PE3UCTOPE.

1. UccrnenoBanue 3aBUCHMOCTH  CHJIBI  TOKa,
UAYLIETO Yepe3 JIAMIIOYKY, OT HalpsHKeHUsS Ha
HEH.

2. Onpeoenenue KII/[ nacpesamens.
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MaruuTHble
siBjaenus (6 1)

ITocTossnable MaruuThl. B3anumonelicteue
MOCTOSIHHBIX MarHUTOB. Maznumuoe no’e.
Mazcnummnoe none 3emau u e2o 3navenue 0ns
arcusHu Ha 3emne. Onvim Opcmeda. Maenumuoe
noxe snekmpuyecko2o moxa. llpumenenue
neKmpomazHumos @ mexnuxe. /leticmeue
MACHUMHO20 NOJIAL HA NPOBOOHUK C HOKOM.
Dnexmpoosuzamens ROCMOSIHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MEXHUYECKUX YCMPOUCMEax u Ha mpancnopme.
JMemoncmpayuu?
1. BzanMo/ieiicTBHE MOCTOSHHBIX MATHUTOB.
2. MoaenupoBaHue HEBO3MOXKHOCTH
pasesieHus1 TI0JIF0COB MarHUTa.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmsIT Dpcrena.
5. MarauTHOE T0JIe TOKa. DJISKTPOMArHHUT.
6. JleiicTBHEe MarHUTHOTO MOJIsl HA TPOBOIHUK C
TOKOM.
7. DNEeKTPOBUraTellh MOCTOSHHOTO TOKA.
®dponmansuvle nadbopamophvie padomeol u
onvimol.

noJjeun

.HCCJ’IGI{OB&HI/IG MAarsmTHOI'O BSaHMOﬂeﬁCTBHﬂ
IIOCTOSAHHBIX MarHuTOB.
.I/IBY‘ICHI/Ie MAarsuTHOI'O I0JIA IOCTOSAHHBIX

MAarHmToB IIPpU UX 06’beZ[I/IHeHI/II/I 1 Ppa3aCJICHUU.

.HCCHGI{OB&HI/IG I[CﬁCTBPIS[ DJICKTPHUUICCKOI'O TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHBITBI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHIJIbBI

BSaHMOHCﬁCTBHH KaTymKyu ¢ TOKOM U MarHuTa
OT CHUJIbI TOKA U HAITPABJICHUA TOKA B KaTYIIKE.

JM3ydyenne [eWCTBUS MArHUTHOTO TIOJIA  Ha
MIPOBOJTHHUK C TOKOM.

Koncmpyuposanue  u  uzyuenue  pabomoi
anexmpoosucamerns.

.M3mepenue KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOJICTBOM IE€JAarora MarHUTHOT'O B3aUMOZEMCTBUSI TIOCTOSSHHBIX MAarHUTOB.
N3yyenne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy O] pyKOBOJICTBOM I€1arora MarHUTHOTO TOJISt
TTOCTOSTHHBIX MarHUTOB TIPH UX OOBEIMHEHUH U Pa3JICIICHIH.

Habmronenne 3a mpoBeIeHHEM OITBITOB IO BU3YaTU3AIMH TI0JI TIOCTOSHHBIX MAaTHATOB.

W3yyenne noa pykoBOACTBOM Ie/larora siBJI€HUs HAMarHUYMBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MIEAATOTOM JIEHCTBUS SJIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPETIKY.
HaGnronenue 3a mpoBeleHUEM OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIBI B3aMMOJCHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbl M HalpaBJIEHUS TOKA B KaTyIIKE.

AHanu3 mpu NOMOINM Telarora CUTyaluid NPakKTHYECKOTO MPUMEHEHHs JJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYCCKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIIHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJCTBOM I€AArora IeHCTBUSI MATHUTHOT'O
T10JI Ha IPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoil Ha IUJAKTUYECKUI MaTepuall IEUCTBUS HIEKTPOABUTaTEIIA.

M3mepenue coBMmectHO ¢ nenarorom KIIJI anekTpoaBUrarenbHON yCTaHOBKH.

BazoBbie mpencTaBiIeHNs O PA3INYHBIX IPIMEHEHISIX dJIEKTPOABUATATENEH (TPaHCTIOPT, OBITOBEIC
YCTpPOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIUSA
(CR))

Onvimol Dapaoes. Henenue
anekmpomaznumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noxyyeHus

9NeKmpuyeckoll onepeuy. DINEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX UCTOYHHUKAX YHEPTHU.
Hemoncmpayuu?®
1. VccnenoBanue sIBICHUS IEKTPOMArHUTHOM
WHITyKIUH.
2. OnbiTe @apanest.
3. 3aBHCUMOCTb HanpaBJICHUS MHAYKIIMOHHOTO
TOKA OT YCIIOBHI €r0 BO3SHUKHOBEHHS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmansvuvie nabopamopuvie padonvt u

onlmul.

1. OneITbl 1O  HCCIEAOBAHUIO  SIBICHUA
3JIEKTPOMAarHUTHOW MHIYKIMH: UCCIEAOBaHNE
W3MEHEHHH  3HA4YeHHWS W  HalpaBICHUS
WHYKIIHOHHOTO TOKA.

HpOBeHeHI/IC COBMECCTHO C II€OaroroM OIIBITOB IIO MCCICOOBAHUIO ABJICHUA 3J'I€KTpOMaI‘HPITHOI>i
WHIOYKOUHN: UCCIIETOBAaHNE W3MCHEHHUM 3HAYCHUS 1 HanpaBJICHUS HTHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckmii
0JI0K, TeMa

OcHoBHOE coep:kaHue

OcHOBHBIE BHIbI 1eATeLHOCTH YUALIHXCS
(Ha ypoBHe y4eOHBIX JeiicTBHIT)

Pa3znen 8. Mexanudeckue siBienus (40 v)
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Mexanuueckoe
JBHIKEHHE

H CIIOCO0BI €ro
onucanus (10 u)

Mexanuueckoe IBWXKeHHE. MarepuanbHas
Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTB
MEXaHHYECKOTO  JABWKEHHA.  PaBHOMeEpHOe
NpsMOJMHENHOE JBUXKEeHUE. Hepasnomeproe
npamonunelnoe  osudcenue.  CpenmHsis  u
MCHOGEHHAS. cKopocHb mena npu
HePASHOMEPHOM OBUICEHUU.

VYckopeHue. Pasnoycxopennoe
npAMONUHelHOe oguoicerue. CBobonHOE

nanenue. Onvimor I anunest.

Pasnomepnoe oOsudicenue no okpysxcnocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenoeas ckopocmu. Llenmpocmpemumenshoe
ycKopeHue.

Hemoncmpauyuu

1. HaOmromeHne MEXaHHMYECKOTO IBMYKEHHS
TeJla OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHe MyTeil U TPACKTOPHI IBIKEHHUS
OIHOTO M TOTO K€ TeJla OTHOCHTENHHO
pa3HBIX TeN OTCYETA.

3. U3mepenne  ckopoctd U
MIPSIMOJIMHEHHOTO JIBIKCHHSL.

4. UccnenoBanue
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. Habmonenne JIBAKEHUS
OKpPY>KHOCTH.

6. HabOmroneHre MEXaHMYECKHUX  SIBIIEHUH,
IIPOUCXOAIMX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ paBHOMEPHOM H
YCKOPEHHOM  JBHDKCHHH OTHOCHTEJIBHO
KaOmHeTa (PH3UKH.

@Dponmansusle nadopamopusle padomol u
onvlmul.

1. Koncmpyuposanue mpaxma ons pazeona u
danvheluieco PABGHOMEPHO20  OBUINCEHUSL
WapuKa Ui menexcKu.

2. Onpenenenue cpenHeii CKOPOCTH
CKOJIBKEHUs OpycKa WIH  JABHIKCHHS
IIapyuKa 10 HaKJIOHHOH TIOCKOCTH.

3. OmpeneneHue  yCKOpeHHsS — Tena
PAaBHOYCKOPEHHOM JBMKCHHUH I10

YCKOpEHHSI

IMIPU3HAKOB

TCJIa 10

npu

AHanu3 ¢ MOMOMIBIO TIEAarora 1 00CyKI€HUE Pa3InIHbIX IPIMEPOB MEXaHUIECKOTO JBIKCHUS.
OOcyxaeHne COBMECTHO C IIE€aroroM I'PaHuLl MPIMEHIMOCTH MOJIENN «MaTepHaIbHAS TOUKAY.
Omnucanue mnocie 00CyKAEHHS ¢ MeJaroroM MeXaHH4eCcKOro ABWKEHHS Pa3IMuHbBIMH CIIOCO0aMHU
(ypaBHeHme, Tabnmia, rpaduk).

AHanmu3 TOoJ PpPYKOBOACTBOM I€Aarora
OTHOCHTEIILHOCTh MEXaHUYECKOTO JBIDKCHUS.
HaOmonenne MeXaHN4eCKOTo JBIKCHUS TeNIa OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUe MyTel U TPAeKTOPHH JBIXKEHUS C OIIOPOM Ha TEXHOJOTHUYECKYIO KapTy MOJ PyKOBOACTBOM
IIelarora OJTHOr0 ¥ TOTO e TeJla OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

AHanu3 ¢ MOMOIIBIO ITelarora Tekcra ["anues 00 OTHOCHTEIBHOCTH ABHKCHUS; BBIIOJIHEHHUE 3aJaHUH
10 TEKCTY (CMBICTIOBOE YTEHUE).

[Ipocreiime BeIUMCICHUS 110 00pasily cpeJHeH CKOPOCTH CKOJBKEHUS OpyCcKa MM ABHKESHUS MIapHUKa
10 HAKJIOHHOM IIJIOCKOCTH.

AHanu3 u 00CyXJICHHE C OTIOPOH Ha TEXHOJOTMYECKYIO KapTy O] PyKOBOJCTBOM IIelarora croco0oB
MIPUOIMKXEHHOTO OTPEIeNICHUST MTHOBEHHON CKOPOCTH.

Omnpenenenue NoOcie pacCy X ACHHU C IIeJaroroM o cXxeMme CKOPOCTH PaBHOMEPHOTO ABWKEHHUS (LIapUKa
B )KHU/IKOCTH, MOJIETH SJIEKTPHYECKOTO aBTOMOOWIIA U T. I1.).

OmpeneneHne COBMECTHO C IIEAAaroroM ITyTH, NPOWIEHHOTO 3a JaHHBIA NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJIa 110 rpa(uKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBIKEHHUS OT BPEMEHHU.
Hauanpuple mpeacraBieHHE O TPUHIUNAX JIEHCTBHS NPUOOPOB, HU3MEPSIONINX
(ctmmomeTpoB).

[pocreiimme BhIYMCICHHUS MO 00pa3Iy IYTH W CKOPOCTH IIPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBHKCHHUHU TEJIA.

OmnpeneneHne COBMECTHO C I€IaroroM MpoiIeHHOTO MyTH U YCKOPEHHUS JBIIKEHUS Tella 1o rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBI)KEHUS Tea OT BPEeMEHH.
OmnpenesneHne ¢ TOMOIIBIO NTEAAarora yCKOPEHUs Tea Ipu paBHOYCKOPEHHOM JIBHKEHUH 110 HAaKIIOHHOH
TUTOCKOCTH.

W3mepenne mo cxeme Iocie pacCy)XIEHHUs ¢ MelaroroM Iepuoja W 4acTOThl OOpallieHHs Teja II0
OKPYKHOCTH.

OmnpeneneHne HAXOXKAEHHUS MOJ| PYKOBOJICTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO JBM)KEHHS Tella
10 OKPY>KHOCTH.

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 neWCTBHA C ONOPOH HA QJITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TII€AaroroM Ha OINpeJelieHHe KHHEMaTHYECKHX XapaKTePUCTHK
MEXaHUYCCKOr0 IBMKCHHUA PA3JITMYHBIX BUI0B.

Pacnio3naBanue u npuOIIKEHHOE ONMMCAHKE MO 00pa3Ily mociie 00CYXAESHHUS C IeIaroroM pazIMdHbIX
BUIOB MEXAHUYECKOI'0 ABWKCHHUA B MPUPOJAEC U TEXHUKE (Ha npumepax CBO6OHHO nagarnmx Tei,
JIBUKESHWSI )KUBOTHBIX, HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U JP.).

KU3HCHHBIX chyauHﬁ, B KOTOpPBIX MPOABJIACTCA

CKOpPOCTb
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HAKJIOHHOH MJIOCKOCTH.

4. UccrenoBaHne 3aBHCHMOCTH IYTH  OT
BPEMEHH IIPU PAaBHOYCKOPSHHOM IBHKCHUH
6e3 Ha4aIbHOI CKOPOCTH.

5. Ilposepxa eunomesul: ecau npu
PABHOYCKOPEHHOM osudiceHuU be3
HAYATLHOU CKOPOCHU NYMU OMHOCAMCA KAK
pso HeuémHuix yucer, mo
coomeemcmeyioujue nPOMENCYMKU
8PEMEeHU OOUHAKOBDL.

B3aumoneiicrBue
Ted (20 v)

IlepBelii 3akoH Herorona. Bropoil 3axoH
Hetotona. Tperuit 3akoH Hsrotona. llpunyun
cynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSI CKONbICEHUS, CULA MPeHUs NOKOA,
opyeue 8Udbl MPeHUsl.

Cuma TsDKeCTH ®  3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOIHOTO IaJCHUS.
Jeusicenue nnanem gokpye Coanya (MC).
Ilepsas kocmuueckasn ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena €  3AKPEnIEHHOU  OCbl0
epawenus. MOMEHT CUIIbL. [lenmp mascecmu.

Hemoncmpayuu

1. 3aBUCHMOCTH YCKOpPEHHS Tejla OT MacChl

TeJla U ACHCTBYIOLIEH HA HErO CHUJIBI.

2. Habmonenne  paBeHCTBa  CHII

B3aMMOJICHCTBUHU TEJI.
3. N3meHenue Beca Tesia IpH YCKOPEHHOM
JIBFDKCHHH.
®@poHTaIbHBIE Ja00pATOPHBIE PA0OTHI
ONBITHI.

pu

1. HCCJ’ICHOB&HI/IC 3aBUCHUMOCTHU CHUJIbI TPCHUSA

CKOJIBXEHUS OT CHIBl  HOPMAJIBHOTO
JaBJICHUSL.
2. Onpenenenne  kod(¢uuUEHTA  TPEHMS
CKOJIBXKEHUS.

Habnronenue u o6cyxaeHne COBMECTHO C IEAAroroM OIBITOB C JBI)KEHHEM Tella MPU yMEHBIICHHU
BIIUSHUSA APYTUX Tell, IPENATCTBYIOIIUX JABUKEHUIO.

AHanmu3 1o cxeMe MOCNe PacCyXAEHHUs ¢ MeJaroroM TeKcTa lanuies ¢ OMMCAaHUEM MBICIEHHOIO
SKCIEpUMEHTAa, OOOCHOBBIBAIOIEIO 3aKOH HHEPIMH; BBIMOJIHEHHE 3aJaHUil MO TEKCTY (CMBICIOBOE
YTEHHE).

OOcyxaeHue 1o/l PyKOBOJICTBOM I€/Iarora BO3MOXKHOCTH BBITIOJIHEHHUS 3aKOHA MHEPLMH B Pa3IMYHbIX
cUcTeMax OTCUETa.

Habnronenne u oOCyX/IeHHE COBMECTHO C IEJarOrOM MEXaHHYECKUX SBJICHUH, MPOUCXOIAIIHUX B
cucreme orcuéra «Ternexka» npu e€ paBHO-MEPHOM M YCKOPEHHOM ABH)KEHHH OTHOCUTEIBHO KaOMHETa
¢$u3nKn.

JleficTBUS ¢ BEKTOpPaMHU CHJL: BBIIIOJIHEHHE 3aJaHUH 110 CJI0KEHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmionenne 3a mpoBeleHHEM OIBITOB, JIEMOHCTPUPYIOIIMX 33aBUCHMOCTh YCKOPEHHS Tena OT
IIPUJIOKEHHOM K HEMY CHJIBI U MACCHI TeJa.

AHanu3 1 00BSCHEHHUE C OIOPOI HA TEXHOJOTHYECKYIO KapTy 0] pyKOBOJCTBOM IeJarora sBJIeHHH ¢
UCIOJIb30BaHUEM BTOPOTO 3akoHa HproTOHA.

Pewienre THMOBBIX pacu€THBIX 3a7a4 B 1—2 neiicTBUS C ONMOpOi Ha anropuTM, MpPEABAPUTEIIHHO
pa3o0paHHBIl COBMECTHO C IENAroroM € MCIOJb30BAaHHEM BTOPOro 3akoHa HploTOHa W mpaBmia
CIIOXKEHMSI CHJL.

OmnpeneneHne COBMECTHO C ITEAAroroM >KECTKOCTH MPY>KUHBIL.

AHanu3 cuTyalMii ¢ ONOpPOMl Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM I€AArora, B KOTOPBIX
HaOoat0TCst yrpyrue ieopManny, ¥ uX oObsICHEHHE C UCTIOIb30BAaHUEM 3aKoHa [yka.

Pemenne THMOBBIX pacu€THBIX 3a7a4 B 1—2 seiicTBUS C ONMOpOI Ha anropuT™, IMpPEABAPUTEIHLHO
pa300paHHBIIl COBMECTHO C I1€/IaroroM ¢ MCIOIb30BaHneM 3aKkoHa ['yka.

HccnenoBanue npy NOMOIIY NEAArora 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXKEHUS OT CHIIbl HOPMAIIbHOTO
nasieHusi. CoBMeCTHOE 00Cy K/IeHHE Pe3yIbTaTOB UCCIIEIOBAHMS.

OmnpeneneHne noa KOHTPOJIEM IIeJ[arora ¢ oropoi Ha KOHCIEKT Koa(uIeHTa TpeHus CKOJIbKEHHUSI.
H3MepeHne ¢ NOMOIIBIO MEeJarora CUbl TPEHHS MOKOSI.

Pemenne THIIOBBIX pacuéTHBIX 3a1ad B 1—2 neiicTBUsSL C ONOPOH Ha auropuTM, NpeBapUTEIbHO
pa300paHHbI COBMECTHO C MEAroroM ¢ MCHOIb30BaHUEM (YOPMYIIBI TS CHIIBI TPEHUSI CKOJIBKCHUS.
AHalmm3 1o cxeMme Iocie PacCyXAEHHUs NeJarora O IBM)KEHHH Tel TONBKO IMOJ IEHCTBHEM CHIIBI
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3. Onpenernenne XECTKOCTH TPYKUHBI.

TSOKECTH — cBOOOHOTO TaJICHNUSL.
OOBsicHEHNE TTO]T PyKOBOACTBOM IIEJarora He3aBUCHMOCTH YCKOPEHHSI CBOOOIHOTO TAAEHHUs OT MacChl
Terna.

OueHKa COBMECTHO C II€aroroM BEINYHHbI CHIIBI TATOTEHUS, JEWCTBYIONIEH MEX Ty IBYMS TelaaMu (J1s
pa3HBIX Macc).

AHanu3 c Omopod Ha AMIAKTUYECKHH MaTepual ABMKEHHUS HEOECHBIX Tel IOJA JEHCTBHEM CHIIBI
TATOTEHHS (C MCIOIb30BAaHUEM JOTIOJIHUTEIFHBIX HCTOYHUKOB HH(OpMAIIIH).

Pemenne THIMOBBIX pacdETHHIX 3ajad B 1—2 neiicTBUS ¢ ONOpOH Ha alrOpHUTM, MpPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM ¢ MCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTEHUS B (hOPMYIIBI
JUTSL pacdéTa CHIIBI TSKECTH.

Habmtonenue u o0CyXeHUE ¢ TOMOIIBIO IIEJarora OMbITOB 110 H3MEHEHHIO Beca TeNla IPU yCKOPEHHOM
JBWKCHUU.

AHanu3 ¢ MOMOUIBIO TIEAarora yclIoBHi BOSHUKHOBEHHS HEBECOMOCTH U IIEPETPY3KH.

Pemenre THIOBBIX pacuéTHBIX 3amad B 1—2 nmeiicTBUSI C ONOPOH Ha auroOpHTM, NPEIBapUTEIBEHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha OMpEJICNICHNE Beca Tella B Pa3INYHBIX yCIOBHAX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy IOJI PyKOBOJCTBOM IleJarora Cui, JEHCTBYIOIUX Ha
TEJI0, TIOKOAIIEECs Ha OTIOpeE.

OmnpeneneHune ¢ MOMOIIBIO EJarora MeHTpa TSHKECTH Pa3IMYHbIX TEll.
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3aKOHBI
COXpaHeHHs
(10 v)

Wmnynee Ttena. Hsmenenue  umnynasca.
Hunynve cunvl. 3aKOH COXpaHEHHS HMMITYJIBCA.
PeaktuBHOe aBmkenne (MC).

Mexanuueckas pabora 1 MouiHocTh. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Ce1a3b
onepeuu u pabomul. lloTeHIMANbHAS YHEPTUA
TeNa, TOJHATOTO HAaJl TIOBEPXHOCTHIO 3EMIIH.
Iomenyuanvnas 3Hepeus cocamol NPY*CUHDL.
Kuneruueckas JHEprusl. Teopema 0
KuHemuueckou dHepeuu. 3aKOH COXpaHEHHUS
MEXaHUYECKOM SHEPTUU.

Hemoncmpauyuu
1. Tlepenaua uMmmyinbca HIpU B3aUMOACHCTBHU

TeJl.

2. IlpeoOGpazoBanus
B3aUMOJICICTBUU TE.

3. CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM
B3aUMOJCICTBUN.

4. CoxpaHCHHE MMITyJIbCa P aOCOTFOTHO

YIPYTOM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO IBHKCHUS.

6. CoxpaHeHHE MEXaHHYECKOH YHEPTHU MPU
CBOOOTHOM TIaJICHHU.

7. CoxpaHeHHE MEXaHHICCKON SHEPTHH TpU
JIBHDKCHUH TeJa 101 ICHCTBUEM TIPYKUHBI.
@ponmansHsle nadbopamopHvle padbomel u

onvimol.

1. Omnpenenerue pabGOTHI CHUIIBI TPEHHSA IIPH
paBHOMEPHOM  JIBIDKEHMHM  Tela  II0
TOPHU30HTAILHOM MOBEPXHOCTH.

2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH
nogséMe  Ipy3a € HCIOJIb30BaHUEM
HETIO/IBM)KHOTO U TTOJIBM)KHOTO OJIOKOB.

3. H3ydenue 3aKoHa COXPaHEHHUS IHEPTUH.

SHEPTUU pu

o

Habmonenne u 00CyXIeHHE ¢ TOMOIIBIO MIEIarora ObITOB, IEMOHCTPUPYIONINX Tepeaady UMITyIbca
IIPU B3aUMOAEHCTBUHU TEJ, 3aKOH COXPAaHECHHUS HMITyJbca TPH aOCONIOTHO YNPYTOM M HEYNPYrom
B3aMMOJICHCTBHH TEIl.

HabmroneHue neMOHCTpaluy Mejarora CUTyaluil B OKpysKarollel *KHU3HU C UCIOJIb30BaHUEM 3aKOHA
COXPaHEHHMsI UMITYJIbCA.

PacnozHaBaHue ¢ OmOpoM Ha TEXHOJOIMYECKYKO KapTy IO PYKOBOJICTBOM IeJarora sBJICHUS
PEeaKTHBHOTO IBIKEHUS B npupose u Texauke (MC — Omonorus).

IIpuMeHeHHEe COBMECTHO C MENAroroM 3aKOHA COXPAaHEHMs HUMITyJbca [UId pacdéra pe3yiabTaToB
B3aUMOACHCTBUSL Ten (Ha NpPUMEpax HEYNpPYroro B3aUMOJCHCTBHS, YIPYroro IEHTPAILHOTO
B3aUMO-JEHCTBHSA ABYX OJANHAKOBBIX TEJ, OJJHO U3 KOTOPBIX HEIIOJ-BHKHO).

PerieHne TUMOBBIX PacyETHBIX 3a7ady B 2—3 JCWCTBUS C ONOPOH Ha AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOpPoi Ha JTUAAKTHYECKUH MaTepHuan padoThl CHIIbI YIIPYTOCTH NPH MOABEME Ipy3a
C UCIIOJIb30BAHNUEM HEIOJIBUKHOTO U HOJBIKHOTO OJIOKOB.

H3mepeHue COBMECTHO € Ne1aroroM MOIIHOCTH.

W3mepenne ¢ NOMOUIBIO MTeAarora NoTeHIUAIbHOM 3HEPTUH yIIPYro Ae(hOPMUPOBAHHOMN MPYKUHBL.
H3MepeHne coBMECTHO C MEAaroroM KHHETUYECKOM YHEPTUU TeNa MO ATHMHE TOPMO3HOIO Iy TH.
Habmonenue 3a SKCepUMEHTAIBHBIM CPABHECHUEM H3MEHEHHsI TOTCHIUAIbHOW W KHHETHYECKOH
SHEPruil Tena NpH JBUKEHUH [0 HAKJIOHHOM IIIOCKOCTH.

HaOmonenne 3a skcriepiMEHTANBHON NPOBEPKON 3aKOHA COXPAHEHHsS MEXaHWYECKOH SHEpPTHUH NpH
CBOOO/IHOM Ta/ICHUH.

IIpumeHeHre Ha HauyalbHOM YPOBHE, C OIOPOM HAa JMIAKTUYECKHI MaTepuall 3aKOHA COXPAHEHUS
MEXAaHMYECKOM SHEPruu Ajs pacuéra NOTCHIUAIBHON U KUHETUYECKOM SHEpruil Tena.

PerieHne THMOBBIX pacu€THBIX 3a1a4 B 1—2 [EWCTBUS C OMOPOil HAa anrOpUTM, MPEIBAPHUTEIBHO
pa3o0paHHBII COBMECTHO C II€1ar0roM C UCIIOIb30BaHIEM 3aKOHA COXPAaHEHHUS MEXaHUYECKOI SHEPTUH.

Paznen 9. Mexanuyeckue Koneoanus u BoJHbI (15 9)
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MexaHnnveckue
KoJiedanus (7 4)

Konebarenbnoe — mBuwkeHue.  OCHOBHBIC
XapaKTEPUCTHKH KOJICOAHUMN: TIEPHO, YacTOTa,
aMIUTyAa. Mamemamuueckuil U APYHCUHHDBLU

masmuuky.  Ilpespawgenue  sHepeuu  npu

KoJIeOAMenbHOM OBUNCEHUIL.

3aryxatomme KoyeOaHUS. BHIHYXICHHBIC

KoyieOanus. Pe3oHanc.

Jemoncmpayuu?

1. HaGmronenue KoneOaHmii  Tex oI
HeﬁCTBHeM CHUJIBbI TAXKCCTH nu CHUJIbI
YIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U
Ha NPYXKHUHE.

3. HaGnronenue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomsl u

onvimbul.

1. Onpenenenue  4yacToThl W TepuUoja
KoJieOaHUH MAaTEeMaTH4eCKOr0 MasTHHKA.

2. OnpeneneHne  4acTOThl M EepHOAa
KoneOaHWi MPY)XKUHHOTO MAasTHUKA (MId
AJIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBHCHMOCTH — HepHOza
KoJIeOaHMH MOJIBEIIIEHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. UccnenoBaHne  3aBUCHUMOCTH  IIEPHOAA
KosieOaHWH TpPYKMHHOTO MAasTHHUKA OT

Macchl rpy3a (mm SJIEKTPOHHAS
JIEMOHCTPAITHS ).
5. TIpoBepka HE3aBHCUMOCTH nepuoia

KoneOaHni rpy3a, NOABEIIEHHOTO K HHTH,
OT MaccChl Ipy3a.
6. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

nepuoaa KoJIeOaHun MPYXUHHOTO
MasTHUKa OT MAacChl Tpy3a U KECTKOCTU
TPy KHUHBIL

7. N3mepenue YCKOpPEHUs cBoOOIHOTO
najeHust (mmu 3JIEKTPOHHAS
JEMOHCTpALIHS ).

Hab6monenne xonebanuii moa JeHCTBHEM CHIT TSDKECTH M YIPYTOCTH W OOHAPY)KEHHE MPH TTOMOIIH
nejarora MoA00HBIX KOJIEOaHUH B OKPYXKAIOIIIEM MHUPE.

AHAaITH3 COBMECTHO C MIeJAr0TOM KOJIebaHuit rpy3a Ha HATH U Ha ipyskuHe. OTpeseieHue Mo alrOpUuTMy
YaCTOTHI KOJIEOaHHI MaTEMAaTHYECKOTO U MPYKUHHOTO MasTHUKOB.

Habroienue 1 06bsICHEHHE € TIOMOIIIBIO TIearora SBJICHUS PE30HAHCA.

Hccnenosanue ¢ OMOpPOM Ha ajirOpPUTM, MPEABAPUTEIBHO Pa300paHHBIH COBMECTHO C IEIArorom,
3aBUCHMOCTH TIEPHO/1a KOJIeOaHHIA TIOABEIICHHOTO K HUTH IPy3a OT JJTHHBI HUTH.

IpoBepka ¢ OTMopoit Ha TEXHOJIIOTHIECKYIO KapTy IO PYKOBOACTBOM ITeIarora He3aBUCHMOCTH TIEPHO/IA
KoJIeOaHMi Tpy3a, OABEIICHHOTO K JIEHTE, OT MAcCHI TPy3a.

Hab6monenune u 00CykIeHrE M0 PYKOBOACTBOM II€Iarora OIBITOB, JIEMOHCTPUPYIOIIMX 3aBUCHMOCTh
neproia KoebaHuii IpyKHHHOTO MasTHHKA OT MacChl TPy3a U JKECTKOCTH TPYKHHBL.

INpuMeHeHre ¢ TOMOIIBIO Mearora MaTeMaTHIeCKOTO ¥ PYKUHHOTO MassTHUKOB B KAUECTBE MOJIEICH
JUIS OTTCAHMS KOJIEOaHUi B OKPYKAOIIEM MHPE.

Pemenre TUIOBBIX PacuéTHBIX 3aMad B 1—2 IEHCTBHS C OMOPOM Ha ajrOphTM, MpEABaPHTEIBHO
Pa3oOpaHHBI COBMECTHO C IEIarOrOM, CBS3aHHBIX ¢ BBHIYMCIICHHEM HITH OIEHKOM 4acTOTHI (Iepruoia)
KoJie0aHui
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Mexannveckue
BOJIHBI. 3BYK
81)

Mexanuueckue BOJIHBI. CgoiicTBa
MEeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeutvie 80IHbL. [{IUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 80IHbI 8
meépoom meie, celicmuieckue oanwvl (MC).

3ByK. [ pomxocme 368yKa u vlcoma MOHA.
Ompaoicenue 38yxka. Ungpaszeyx u yiompassyx.

Jemoncmpayuu?

1. Pacmpocrpanenue
MOTNEePEYHBIX BOJIH.

2. HabGmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

IMPOAOJBHBIX u

OOHapyKeHUE U aHAJIH3 C TIOMOIIBIO MEAarora BOJHOBBIX SBJICHUI B OKPYKAIOIIEM MHUPE.
HabmtoneHne COBMECTHO C II€aroroM pacipOCTPaHCHHS] MPOJOIBHBIX M TOMEPEYHBIX BOJNH (Ha
MOJICNIN) ¥ OOHAPYKCHHE aHAJIOTMYHBIX BUIOB BOJH B MPHUPOJIC (3BYK, BOASHBIC BOJIHBI).

Boruncienue B 1—2 AEWCTBUS C OMOPOI HAa aNTOPUTM, MPEIBAPUTEIHHO Pa300paHHBIN COBMECTHO C
MEIarOroM JUTMHBI BOJIHBI X CKOPOCTH PACIPOCTPAHECHUS 3BYKOBBIX BOJH.

Habmionenne 3a 9KCIEPUMEHTATIBHBIM OIPEACICHHEM TPaHUI] YacCTOThI CJBIIIUMBIX 3BYKOBBIX
KoJIeOaHuH.

HabmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHUCIIE C UCIOIB30BAHUEM MY3BIKATBHBIX
HHCTPYMEHTOB).

Habmonenue u 00bsCHEHUE C TOMOMIBIO T1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

UreHne COBMECTHO C TI€J]aroroM OPUIMHAIBHOTO TEKCTa, MOCBSIIIEHHOTO MCIIOIb30BAaHHIO 3BYKa (MK
YIBTPa3ByKa) B TEXHHUKE (IXOJIOKALHS, YIABTPA3BYK B MEIUIIMHE U JIP.); BBIMOTHEHUE 3aJaHUM [0 TEKCTY
(CMBICIOBOE YTEHUE)

Pazgen 10. DyieKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJTHBI (8 4)

DJIEeKTPOMATHUT
HOe 1oJie

M 3JIEKTPOMATHH
THBI€ BOJIHBI

8 1)

DNeKTPOMarHUTHOE nose.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEKMPOMACHUMHBIX BOJIH. Hlxana
9neKmpomMacHUmHelX ~ 601H.  Hcnonvzosanue

DNEKMPOMACHUMHBIX 60JIH 0151 COMOBOIL CEA3U.

OeKTpoMarHuTHas IpupoJa CBeTa.
CxopocTb cBeTa. BomHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu?

1. CpoiicTBa 3JI€KTPOMAarHUTHBIX BOJTH.
2. BonHoBEIE CBOMCTBA CBETA.
Dponmanshvle nadopamopHsle padbomol u
onvimol.
1. 3yyeHne CBOWCTB 3IIEKTPOMATHUTHBIX
BOJIH C IOMOII[BI0 MOOHJIBHOTO TeedoHa.

ITocTpoeHre MPOCTHIX PaACCYKICHHUH Ha OCHOBE MOATOTOBJICHHBIX BBIPAKCHHMA, 00OCHOBBIBAIOIIUX
B3aUMOCBSI3b AJIEKTPUUECKOIO0 U MArHUTHOTO MHOJIEH.

HabnroneHune 3a SkCIiepUMEHTANBHBIM W3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIEI0 MOOMIIEHOTO TeNeOHA).

AHanu3 ¢ TOMOUIbIO TIeJlarora peHTT€HOBCKUX CHUMKOB Y€JIOBEYECKOI'0 OpraHu3Ma.

AHanu3 COBMECTHO C MEJaroroM TEKCTOB, OMUCHIBAIOLINX MPOSBICHUS 3JIEKTPOMArHUTHOTO U3JIy4YE€HHUS
B IIPUPOJIC: )KUBEIC OPTaHU3MBI, U3ITYICHUS HEOSCHBIX TN (CMBICIIOBOE YTCHHUE).

Pacno3naBanue U aHaau3 pa3aUYHbIX IPUMEHEHUN 3JIEKTPOMArHUTHBIX BOJIH B TEXHHMKE C ONOPOM Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM Ieiarora.

PerieHne TUIOBBIX PAacyETHBIX 337ad B 1—2 JEWCTBUS ¢ ONOPOH Ha AJTOPHUTM, HPEIBAPUTEIHHO
pa300paHHBIl COBMECTHO C MEAaroroM ¢ UCIOJIb30BaHHEeM (POPMYIT I CKOPOCTHU DJICKTPOMATrHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YAaCTOTHI CBETA.

Pa3znen 11. CeeroBbie siBaenust (15 4)
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3aKkoHbI
pacnpocTpaHeHH
st ceera (6 )

JlyueBasg mopmenp cBera. MCTOUHUKM cCBeTa.
Ipsamonuneiinoe  pacnpocmpaneHnue — ceema.
3ammenus Connya u Jlynor. OTpakeHUE CBETA.
IInockoe 3epkano. 3akon ompasicenus ceéema.
IIpenomienue cBeta. 3aKOH MPEIOMICHUS
cBeta. [lonHoe suympennee ompasiceHue céema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OmMpasicerus 8 ONMUYECKUX C8eMOBOOUX.

Hemoncmpayuu?®

1. [IpsiMonMHEHHOE pacIpOCTpaHEHUE CBETA.

2. OTpaxxeHHE CBETA.

3. ITonyueHue MU300pakeHHUI B IJIOCKOM,

BOTHYTOM U BBIMYKIIOM 3€pKaJiax.

4. TIpenomiieHue CBETA.

5. Onrryeckuit CBETOBO/I.

Dponmansusle nadopamopHvle padbomol u
OnbIMbBL.

1. I/ICCJ'ICI[OBEIHI/IC 3aBUCHUMOCTH yria
OTpaKCHUsA CBCTOBOI'0 Jiyda OT YyTJa
naJaCcHus.

2. VI3ydeHne XapaKTepHUCTHK H300pakeHHs
npeaMeTa B INIOCKOM 3epKalle.

3. Uccnenosanne 3aBHCHUMOCTH yria
[PETIOMIICHHSI CBETOBOrO Jiyya OT yriia
HaJCHUSI HA TPAHHUIIE BO3LYX—CTEKIION.

Habnrogenne OIBITOB, AEMOHCTPHUPYIOIIMX SBICHHE MPSIMOJIMHEHHOTO PpacIpOCTpaHEHHS CBeTa
(BO3HHKHOBEHHE TEHH U IOJIYTEHN), Ml UX HHTEPIIPETAIHS C HCIOIh30BaHNEM MOHSATHS CBETOBOTO Jy4a.
OOBsicHEeHHE W MOJAETHPOBAHUE TIOCIIE PACCYNKACHHUS C IEJaroroM Mo CXeMe COIHEYHOTO M JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy M0J pyKOBOJCTBOM I€arora 3aBUCUMOCTH yIjia
OTpaXKEHMs CBETOBOIO JIy4ya OT yrja MageHusl.

W3ydenue ¢ moMOMIBIO TIe1arora CBOUCTB H300pakeHNs B TUIOCKOM 3epKalie.

Habnronenue u 00bsICHEHHE COBMECTHO C TIEJarOroM OIIBITOB IO MOJYYCHHIO H300paKCHUI B BOTHYTOM
Y BBIIYKJIOM 3epkaiiax. HaOnroneHne u 00bsiCHEHHE TIOCIIE PacCyKIACHUS C TIeJarorOM 110 CXEME OIBITOB
110 MPEJIOMJICHUIO CBETa Ha TPaHULE Pa3ju4HbIX CpPEeJ, B TOM YHCIIE OIBITOB C MOJIHBIM BHYTPEHHUM
OTpPa’KCHUEM.

UccnenoBanue mox pyKOBOJICTBOM I€farora 3aBUCUMOCTH YIJIa NPENOMIIEHHMS OT YIJla MaJeHUs
CBETOBOI'O Jy4ya Ha IPAHULE «BO3TYX—CTEKIION.

Pacno3HaBaHue ¢ MOMOILBIO Menarora sSBICHUM OTPa)KEHUSI U MPEIOMJICHUS CBETa B MOBCEIHEBHOU
KI3HA. AHAIN3 1 00BSICHEHHE COBMECTHO C IEAArOroM SIBICHUS ONTHISCKOTO MHUpaKa.

PerieHne TUMOBBIX pacyETHBIX 3aad B 1—2 JCWCTBUS C ONOPOH Ha AITOPHUTM, MPEIBAPUTEIHHO
pa30o0paHHBII COBMECTHO C IEJaroroM C UCTIOIb30BaHIUEM 3aKOHOB OTPaXCHHUS U MIPEIIOMIICHHUS CBETA.

JInH3bI
U ONTHYECKHE
npu6opsI (6 1)

Jlunza. Xopn nyuedr B nmH3e. Onmuueckas

cucmema  omoannapama, MuKpockona — u
meneckona (MC). [naz kax onmuueckas
cucmema. bnuzopyxocmo u danvHozopkocme.
JMemoncmpayuu?®

1. Xon nmydeit B cobupatoreit JuH3e.

2. Xop Jry4eii B paccenBarolei JINH3E.

3. [Nonyuyenne n300paKeHUI ¢ OMOIIBIO
JIVH3.

4. TTpuHDUT JIEWCTBUS
MHUKPOCKOIIA U TEJIECKOTIa.

5. Mozens riasa.

Dponmansusie nadbopamopusie pabomosl u

(hoToanmapara,

[Toy4enue o1 KOHTPOJIEM TIeiarora H300paKeHUH ¢ TOMOIIBIO COOMPAIOIIEH U paccenBarOIIEH JTNH3.
Omnpeenenue ¢ ONMOpoit Ha aIrOpUTM pa3pabOTaHHOIO COBMECTHO C MEIAaroroM (hOKyCHOTO pacCTOSTHHS
1 OTITUYIECKOU CHIIBI COOMPAOIIIEH JIMH3HI.

AHaM3 COBMECTHO C I1eIaTOrOM YCTPOWMCTBA ¥ IPUHIIKIIA ISHCTBUS HEKOTOPHIX ONITUYECKUX IPUOOPOB:
(dhoToamnmapara, MUKpockorna, Teneckona (MC — Guonorus, acTpOHOMUS).

AHanu3 ¢ ormopoi Ha TEXHOJOTUIECKYIO KapTy MO pYyKOBOJICTBOM TI€JIarora sIBJICHUN OJIM30PYKOCTH U
JATFHO30PKOCTH, IpUHIHIA JeiicTBug oukoB (MC — Ouomorus).

56




onvimel.
1. [Tonyyenue u300paKeHUH C TMOMOIIBIO
coOUparoIIei JIUH3BL.
2. Onpenencuue (OKYCHOTO PACCTOSHHS U
OTITUYECKOW CHITBI cOOMpAIOIIe TNH3BI (MITH
JJIEKTPOHHAS IEMOHCTPALIHS).

Pasznoxkenue
0eJIoro cBeTa
B cnektp (3 u)

Pasnoowcenue  6enoco ceema 6 cnexkmp.
Onvimul Hviomona. Cnooicenue cnekmpanbHbix
ysemos. [Jucnepcus ceema.

Hemoncmpayuu?®

1. PaznoskeHue 6enoro cBeta B CIIEKTP.

2. [Tonyyenune Genoro cBeTa Mpy CIOKESHUN

CBETa Pa3HbIX LBETOB.
dponmansusie nadbopamophsie padomeol u
onvimel.
1. OnbITEl MO pas3NioKeHHIO0 OENoro CBeTa B
CIICKTP.

2. OnbITEL IO BOCHIPHATHIO 1IBETa IPEIMETOB
Opy WX HAOMIOAECHHU 4Yepe3 IBETOBBIC
(UIBTPEL

HabnroieHue coBMECTHO ¢ IEJaroroM Io pa3fioxKeHUI0 0eJI0ro CcBeTa B CIEKTD.

Habmonenne n 00bpsicHeHHe Ha 6a30BOM YPOBHE I10] PyKOBOJICTBOM II€Z[Ar0ra OIBITOB 10 TTOIYIEHHIO
0eJ10ro cBeTa IIPU CIOKEHUU CBETA PA3HBIX IIBETOB.

IIpoBenenue u 00BACHEHNE MOJ PYKOBOJCTBOM I€[arora OMBITOB IO BOCHPUATHIO IIBETa NMPEIMETOB
IIPY UX HaOMIOJICHUH Yepe3 [IBETOBbIE (QMILTPHI (I[BETHBIE OUKH).

Pa3znen 12. KsanrtoBble siBieHus (17 1)

Hcenyckanue

H TNOIJIOIIeHne
cBeTa aToMOM
@)

Onvimor Pezepgpopoa v mnanetapHasi MOJCIb
aroma. Monens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmul.
Junetivamole cnekmpboi.

OOcyxeHue ¢ OMOIIBIO Teiarora ey onbiToB Pesepdopaa o rccinenoBaHnio aTOMOB, BbIIBUKEHHE
THIIOTE3 O BO3MOJKHBIX Pe3yJIbTaTax OIBITOB B 3aBUCHMOCTH OT IPEATOJIaraeéMoro CTPOCHHUS aTOMOB,
(dbopMynHpoBaHKE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

Ob6cyxaeHne ¢ Omopod Ha TEXHOJOTHYECKYI0 KapTy MOJA PYKOBOACTBOM II€arora MpOTHBOPEUHI
IUIAaHETapHOM MOJICNI aTOMa M OCHOBaHWH JuIs THIoTe3bl bopa o craroHapHBIX OpONTAX 3JIEKTPOHOB.
HaOmonenne cOBMECTHO ¢ MEAAaroroM CIUIOIIHBIX M JIMHEHYATBIX CIIEKTPOB W3IIyYEHHUS! Pa3IMUHBIX
BemecTB. OOBsICHEHNE C ONTOPOH Ha JUJAKTUYECKUH MaTeprall JMHEHYaThIX CIIEKTPOB N3ITYUCHHSI.

Crpoenue
aTOMHOIO s1/Ipa
(64)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
uznyyenus.  CTpoeHHME  aTOMHOIO  sijpa.
Hyxnonnas mooens amomnozo sopa. Hzomonei.
Paouoaxmusnwvie npespawyetusl. Iepuoo
noYpacnada amomHuIx soep.

Jemoncmpayuu

1. CrieKTpBI NU3ITyYEHUS U TTOTIIOMIEHUSI.

OOcyxaeHne COBMECTHO C IIEJaroroM BO3MOKHBIX THIIOTE3 O MOAENSAX CTPOCHUS sApa.

Omnpenenenne Mo cxeMe ¢ MCHONb30BAHUEM METOJMYECKOr0 MaTepHasa MoJ PyKOBOACTBOM II€Aarora
cocTaBa AJCP MO 3aJaHHBIM MACCOBBIM U 3apAA0BBIM YUCJIAM U 110 IOJIOKCHHIO B nepnozmquKoﬁ
cucreme 31eMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTMYECKYIO KapTy 1101 pyKOBOJICTBOM II€/larora U3MEHEHHMsl CoCTaBa sijipa
H €0 MOJIOKEHHA B IEPUOIHUECcKOl cucTeme npH [ -paanoakTuBHOCTH (MC — xumus).
HcenenoBanue ¢ OMOILBIO T1€1arora TPEKOB | |-4acTHIL [0 TOTOBBIM (oTorpadusiM.
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2. CreKTpsl pa3IHIHBIX Ta30B.

3. Crextp Bomopoa.

4. HaGmoieHre TpekoB B kKamepe BruibcoHa.

Dponmansvuvie nabopamopuvie padomvt u
onvplmul.

1. Habniodenue cniownvix u Jnunetiuamoix

CHEKMPOS U3NLY4EHUSL.
2. UccnenoBanue TPEeKOB: U3MEPEHUE DHEPTHU

Habmonenue 3a neMoHcTpaiyeidl paboTsl U3MEPEHUs PaJHalliOHHOTO ()OHA C MOMOIIBIO J03UMETpa,
OLIEHKA €T0 HHTEHCUBHOCTH.

AHanM3 COBMECTHO C IEJaroroM OMOJOTHYECKHX W3MEHEHHMH, MPOMCXOJSINUX IM0J] JeHCTBHEM
panuoakTHBHBIX U3mydennit (MC — Guosnorus).

Habmonenne neMoHCTpanuu 00 WCHONb30BAaHHME PaJAMOAKTHUBHBIX M3iydeHHHd B meauuuae (MC —
OHMOJIOTHS).

4acTUIl MO TOPMO3HOMY MyTH (IO
¢dororpadusm) (mu AJICKTPOHHAS
JIEMOHCTPAIIHS).
SnepHbie SnepHble peakuuu. 3aKoHBl CcoOXpaHeHHs | PerieHue THNOBBIX pacdy€THBIX 3aha4 B 1—2 neiicTBUS C OMOPOI Ha alnropuTM, MpPEABAPUTEIIHLHO

peaxuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix  a0ep. Ceaze maccbl U dHepIulU.
Peaxyuu cunmesa u denenus adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

Snepnas SHEPreTHKA. Leticmeus
PAOUOAKMUGHBIX — UBIYYEHUl  HA  JiCusble
opeanusmwvl (MC).

Jemoncmpayuu
1. Pabota cuéTUrKa HOHU3UPYIOIINX

W3ITyYEHU .

2. Peructpanmss  m3nydeHHS — TPUPOIHBIX

MHHEPAJIOB U MPOJIYKTOB.
@ponmansnvie n1abopamopHsvie padomol u
onvimel.
1. smepenne pagmoakTHBHOTO (oHa (WU
JJIEKTPOHHAS JIEMOHCTPALINS).

Ppa300paHHbIl COBMECTHO C TIEJArOrOM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHEHHUS MACCOBBIX U 3aPSI0BBIX
YKce] Ha ONpeiCiCHHE Pe3ybTaTOB SICPHBIX PEAKIIMi; aHAIN3 BO3MOXKHOCTH WIIM HEBO3MOXHOCTU
SIACPHOM peaKLHHU.

Or1eHKa ¢ TIOMOMIBIO TTe1arora YHEPTHUH CBSI3H Aep C HCIOIb30BaHNEM (POpMYITBI DHHINTEIHA.
OOcyxIeHrne COBMECTHO C TEJaroroM IePCIIEKTHUB HCIIONB30BAaHUSA YIPABIIEMOTO TEPMOSICPHOTO
CHHTE3a.

OO0cyKIeHHEe COBMECTHO C MEAaroroM MpeuMYyIIeCTB U SKOJIOTHUSCKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — 3Komors).

IMoBTOpUTEILHO-0000 A LINIT MOXYTb (9 4)

CucreMaTu3anus
1 000011IeHIE
PEJIMETHOTO
COJIePXKAHUS

U OIIBITA
JIEATEILHOCTH,
pHOOpe-TEHHOTO

O0o0OmeHne  comepkaHusl — KaKAOTO W3
OCHOBHBIX pa3zaernos Kypca ¢buzuku:
MEXaHUYECKUe, TEIUIOBbIE, dJIEKTPOMATHUTHBIE,
KBaHTOBBIC SIBJICHUSL.

Hay4HbIii MeTO/] TO3HAHHUS U €70 PEean3aIus B
(hu3MUECKUX UCCIICIOBAHUSX.

CBs13b (DU3UKK U COBPEMEHHBIX TEXHOJIOTHHA B

BrImoHeHUE ¢ MOMOIIBIO Tieiarora y4eOHbIX 3aJaHni, TPEOYIOIINX IEMOHCTPAIIMHA KOMIIETCHTHOCTEH,
XapaKTePU3YIOUINX €CTECTBEHHOHAYYHYI0 TPaMOTHOCTh: MPUMEHEHMsI MOJYYEHHBIX 3HAHUN JId
HAYYHOTO OOBSICHCHHS (DPH3MUYCCKUX SBICHUN B OKPYXKAIOIICH NPUPOJAE W TOBCEIHEBHOW XHU3HH, a
TaKKe BBIIBICHUS (PU3MUCCKUX OCHOB Psila COBPEMEHHBIX TEXHOJOTHI; MPUMEHCHHS OCBOCHHBIX
9KCICPUMCHTANBHBIX YMEHUH JUIS MCCIICIOBAaHUS (DH3UYCCKUX SBICHHM, B TOM YHCIC ISl TIPOBEPKU
THIIOTE3 W BRIABICHUSA 3aKOHOMEPHOCTEHA.

PerieHne THIOBBIX PacdETHBIX 3ama4 B 1—2 HCHCTBUS C OMOPOil Ha alrOpUTM, MPEIBAPUTEIIHHO
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IPH N3y9ICHUH obnacTu nepegadn HHGOPMAINHN, SJHEPTETHKE, pa300paHHBIIl COBMECTHO C MENAroroM, B TOM YHCIIE MPEAIONIAralouX UCIOIb30BaHNE (PU3NIECKON

BCEro Kypca TpPaHCIIOpTE MO U OCHOBAHHBIX HAa COIEPKAHUU PA3IMYHBIX pa3lesioB Kypca pH3HKH.
¢busnku

[Ipu paspaboTke paboyeil mnporpaMmbl B TEMaTUYECKOM IUIAHUPOBAHWU YUYTEHBI BO3MOXKHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX  (UU(POBBIX)  OOpa30BATENBHBIX  PECYPCOB,  ABISIOMIUXCS  y4EOHO-METOIMYECKUMHU  MaTepuajamMu
(MynbTUMEIUNHBIE TIPOTPAMMBI, 3JIEKTPOHHBIE YUEOHUKHU U 33/JaYHUKH, FIEKTPOHHbIE ONOINOTEKH, BUPTYyabHbIE JJAOOPATOPHH,

HUI'POBLIC IIPOTPAMMBI, KOJIJICKIINH HH(prBBIX O6pa3OBaT€J'II)HI>IX peCprOB), PCAINIYIOIIUX TUAAKTHYCCKHUC BO3MOKHOCTH I/IKT,
COACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 O6p330BaHI/IH.
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