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I[TOACHUTEJIBHA A 3AITNCKA

[Tpumepnas padodast mporpamMma 1mo (Hu3uKe I 00YJAOIINXCS C 3aCPIKKON
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHe ocHOBHOro 00111€r0 00pa30BaHUS
noJAroToBiieHa Ha ocHoBe denepanbHOr0 TOCYAAPCTBEHHOIO 0O0pPa30BaTEILHOTO
cTaHaapTa ocCHOBHOro oduiero oopazosanus (IIpukas Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMM Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO0), IIpumepHoit
aZanTUPOBAHHOM OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJIePKKON TMCUXUYECKOTO pa3BUTHS (0100peHHOMN
pemeaneM ®YMO no o6memy o6pa3oBanuto (mpotokoit oT 18 mapra 2022 r. Ne 1/22))
(mamee — [TAOOII OOO 3I1P), [TpumepHOo# paboueii mporpaMmMbl OCHOBHOTO 00IIIETO
oOpaszoBanmst 1o mnpeamery «Dumsukay, Konmenmuu mnpemnogaBaHus y4eOHOTO
npeaMera «duszrka» B oOpazoBaTeIbHBIX opraHu3anusx Poccuiickoit ®denepanuu,
peanu3yrouMx OCHOBHBIE  00IIe00pa3oBaTeNbHble IMporpamMmsbl, [IpumepHoi
MPOTrpaMMbl BOCITUTAHHUSA, C yYETOM paCHpeNeSIeHHBIX IO KjaccaM IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJibTaTaM OCBOEHHUS AJTaITUPOBAHHOW OCHOBHOI 00pa30BaTeIbHOM
IporpaMMbl  OCHOBHOTO 00IIero o0Opa3oBaHHs OOyYaroUuxcsi C  3aJepKKON
MICUXUYECKOTO Pa3BUTHSI.

Oo0mas xapakrepucTuka y4eOHoOro npeamera «OPusuka

VYueOnniit  mpeamer «®Duszukay  SABISETCS  CUCTEMOOOPA3yIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKOJIbKY (U3MYECKUE 3aKOHBI MHUPO3JIaHHUS
SBJISIFOTCST  OCHOBOM  COJIEpP)KaHHMSI KypCOB XHUMHUH, OWosormH, reorpaduu u
actpoHoMuu. Du3nMkKa BOOPY)KAET OOYYAIOIIHUXCS HAYYHBIM METOJOM TO3HAHUS,
MTO3BOJISIONINAM TTOTy4YaTh OOBEKTUBHBIC 3HAHKS 00 OKPYKAIOMIEM MHUPE.

[TpeameT MakcMMaIbHO HaPaBJICH Ha (OPMUPOBAHUE HHTEPECA K IPUPOTHOMY
U COIMAJbHOMY MHUpPY, COBEPIICHCTBOBAHME IO3HABATEILHON JIEITEIbHOCTH
oOyuaroruxcst ¢ 311P 3a cuer oBnajeHus: MBICIUTEIBHBIMH OTIEPAIIMSIMU CPABHECHUS,
0000111eHMsI, pa3BUTHE CTIOCOOHOCTH apTyMEHTHPOBATh CBO€ MHEHHE, (POpMUPOBaHHE
BO3MOXXHOCTEN COBMECTHOMU JI€SITEIIBHOCTH.

N3yuyenne ¢Qusukn crnocoOCTByeT pa3Butuio y oOyvarommxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpa)keHusi, (YHKIIMOHATHHOM TPAMOTHOCTH, YMEHUS
BOCIIPHHMMATh W KPUTHUYCCKH aHAIM3UPOBATH WHOOPMAIUIO, MPEICTABICHHYIO B
pasTu4HBIX (hopMax. 3HAYMMOCTh MPEaAMETa IS pa3BUTHS KU3HCHHOW KOMIICTCHITUH
00yYaroIIMXCsl 3aKJIF0YACTCSI B YCBOCHUH OCHOBBI (PU3MYECKUX 3HAHUM, HEOOXOIMMBIX
JUI TIOBCETHEBHOM >KM3HH;, HABBIKOB 3JI0POBOTO M OE€30MACHOTO I YelOBEKa U
OKpY alolllel ero cpebl o0pa3a KU3HU; POPMUPOBAHUH IKOJIOTUYECKON KYIbTYpPHI.

[TporpamMma oTpaxaer copepxaHue o0ydeHHs npeameTy «Du3uka» ¢ ydeToM
0coObIX 0Opa3zoBaTeIbHbIX MoTpeOHOCTeN oOyuaronuxcs ¢ 3[1P. OBnaneHue 1aHHBIM
y4eOHBIM MPEIMETOM MPEACTABISIET OMPEACICHHYIO TPYIHOCTH ISl 00YJarOIIuXCs ¢
3I1P. D10 cBsI3aHO ¢ 0COOCHHOCTSMH MBICTUTEIBLHOMN AEATEILHOCTH, IEPHOINYSCKUMU
KOJIeOaHWSIMU BHUMAHHUSI, MaJIbIM 00bEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIETO
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3araca 3HaHUM, MOHMKEHHBIM IO3HABATEIBHBIM HHTEPECOM M HU3KUM YPOBHEM
pPEeUeBOro pa3BUTHSL.

Jlis mpeoposneHusi TpyAHOCTEH B M3y4eHMHM ydeOHoro mpenmera «Du3ukay
HeoOXxoaMma ajnanrtauuds oObeMa W XapakTepa ydyeOHOro wmarepuana K
MO3HABATEIBHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydYaloIIUXCs, YYeT HX
OCOOCHHOCTE pa3BUTHA: HCHOJIb30BAaHUE AJITOPUTMOB, BHYTPHUIIPEIMETHBIX H
MEXIIPEIMETHBIX CBSA3EH, IOCTENEHHOE YCI0KHEHNE U3Yy4aeMOro Marepuania.

JlanHass mporpaMMa KOHKPETH3HPYET COAEp)KaHUE TMPEIMETHBIX TEeM B
COOTBETCTBUU C TpeOoBaHMSAMH 0Opa30BaTEILHOTO CTaHIAPTa, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh M3YyUYCHHsI Pa3/ieioB (H3UKU C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3¢H, JIOTMKM Y4eOHOro TMpolecca, BO3PACTHBIX |
IICUXO0JIOTUYECKNX 0coOeHHOCTEN oOyuatonuxcs ¢ 31IP Ha ypoBHE OCHOBHOT'O O0IIETO
oOpa3oBaHMsl, OIpeNeasieT MUHUMAIbHBII HAOOp OMNBITOB, JIEMOHCTpalui,
OPOBOAMMBIX ~ YYHTENEeM B Kiacce, JaOOpaTOpHBIX paboT, BBHIMOJIHSIEMBIX

00yYaIOIIUMUCH.
Meronuyeckord OCHOBOM M3ydeHUs Kypca «Dusnka» Ha ypoOBHE OCHOBHOTO
o011ero o0pa3oBaHUs SBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,

00€eCreunBaAOIMINN JOCTUKEHUE JIMYHOCTHBIX, METANpPEeIMETHBIX W MPEAMETHBIX
o0pa3oBaTeNbHBIX  pEe3yJbTAaTOB MOCPEJICTBOM OpraHu3alnu AKTUBHOU
MTO3HABATEJIbHON JEATENBHOCTH OOYYaIOIIMUXCSA, YTO OYEHb BaXXHO NpH OO0y4YEHUU
nereit ¢ 3I1P, 111 KOTOPBIX XapaKTEpHO CHU>KEHHE IT03HABATEIBHON AKTUBHOCTH.

Hesn u 3a0a4n u3yuyeHHus y4eOHOro npeamera «Pu3nka

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

OCHOBHOH LiebI0 00Y4YEHHMsI AeTel C 3aJEpKKOM NMCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TNIPEIMETE SIBJISETCS: IOBBIIIEHHE COLMAIBHOM ajanTaluy JeTed Yepe3
NpUMEHEHUEe (PU3NYECKUX 3HAHUN Ha MPAKTUKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak ¥ JIJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaMBAaIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYI0  IPOrpaMmy,
JOMHUHUPYIOILEE 3HAY€HUE TPUOOPETAIOT TAaKUE yeau, Kak:

" OCBOEHHME 3HaHWIl 0 METO/IaX HAYYHOI'0 O3HAHUS IPUPOBI U (POPMUPOBAHKE HA
ATOM OCHOBE MPEJICTABIECHUN O PU3NYECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHMUSIMH TMPOBOJUTH HAONIOJACHUS TPUPOJIHBIX SIBICHUH,
ONMKCHIBATh M 0000IATh pe3yiabTaThl HAOIIOJIEHUN, HCIONB30BATH MPOCTHIC
U3MepUTENbHbIE TPUOOPHI A1 U3YUEHUS] PUINYECKUX SIBJICHUIL; MPECTaBIATh
pe3yNbTaThl HAOIOACHUN WM W3MEPECHUN C TOMOIIBI0 TaOHI], TpaduKoOB U
BBISIBISITH HA OTOM OCHOBE HMIMPHUYECKHE 3aBUCUMOCTH; IPUMEHSTH
MOJTyYEHHBIEC 3HAHUS NIl OOBSICHEHUSI pa3HOOOPAa3HbIX MPUPOIHBIX SABICHUHN U
MIPOLIECCOB, MPUHILIMIIOB JECWCTBHUS BAXKHEHUIINX TEXHUYECKUX YCTPOWCTB, IJIA
pereHns PU3NIecKuX 3a/1aq;

" pa3BUTHE NO3HABATEJIBHBIX WHTEPECOB, HHTEIUIEKTyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM, CaMOCTOSATEIBHOCTH B MPUOOPETEHUH HOBBIX 3HAHWM, MPH
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peumieHu  (PU3MYECKMX 3aJad M BBIIOJHEHHH  AKCIEPUMEHTAIbHbIX
MCCJIEIOBAHUM C UCTIOJIb30BaHUEM MH(GOPMAIIMOHHBIX TEXHOJIOTH;

" BOCIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB MPHUPOJBI, B
HEOOXOMMOCTH Pa3yMHOTO UCTIOIB30BaHUS TOCTHXKEHUN HAYKHU U TEXHOJIOTUIA
JUISL JAJIbHEMILIETO Pa3BUTHS YEJIOBEYECKOr0 OOIIECTBA, YBAKEHHSI K TBOpLAM
HAyKH W TEXHHUKHU; OTHOIIECHUS K (PU3MKE KaK K IJIEMEHTY 00IlIeUYeoBeYeCKOn
KYJIBTYPBHI;

" KCMOJIb30BaHUE MOJYYCHHBIX 3HAHUN W YMEHHUU JJIs pelIeHUs] MPaKTHUYECKUX
3a/lady TOBCEJHEBHOM KU3HM, OOecredeHusi Oe30MacHOCTH CBOEH KHU3HH,
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS U OXPAHbI OKPYKAIOUIEH Cpe/Ibl.
JlocTrxeHne 3TUX 1enel 00ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

* 3HakOoMCTBO oOywaromuxcsi ¢ 3[IP ¢ meromamu uccienoBaHus OOBEKTOB U
SABJICHUN TTPUPO/IBI;

" [pUOOpPETeHHE 3HAHUM O MEXAaHUYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIUYMHAX, XapaKTEPU3YIOMIMX OTHU
SABJICHUS;

" (opMHpOBaHUE YMEHHI HAOIIOJATh MPUPOIHBIE SIBJICHUS U BBITOIHSITH OIBITHI,
nabopatopHble  pabOThl W DKCIEPUMEHTAIBHBIE  HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM H3MEPHUTENIbHBIX NPHOOPOB, IIUPOKO MPUMEHSEMBIX B
MMPAKTUYECKOM KU3HU;

" OBJIAJICHUE TAaKUMHU I[OHATUSMH, KaK MPUPOJHOE SBJICHHE, SMIUPUYECKH
YCTaHOBJICHHBIN (DAKT, MpoOJieMa, TUIIOTE3a, TEOPETUUECKUIN BBIBOJ, PE3YIbTaT
DKCIEPUMEHTAIIBHON MTPOBEPKH;

" [OHMMAaHHE OTJIWYHMM HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HWH(OOpMAaIH,
[IEHHOCTH HAayKH [UIs YJOBJIETBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEH ueIoBeKa.

Ocob0ennocTH 0TOOpPa M aganTANMU Y4eOHOr0 MaTepuaJia no gusnke

OcnoBoit 00yuyenus ooyvaromuxcs ¢ 311P Ha npenqmeTax eCTeCTBEHHOHAYYHOTO
LMKJIa SIBJSIETCS Pa3BUTUE Y HHUX OCHOBHBIX MBICIUTEIBHBIX Ollepauui (aHamus,
CUHTE3, CpaBHEHUE, 0000IIEHNE) HA OCHOBE BBIMOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
(opMHpOBaHHME TPUEMOB YMCTBEHHOM pabOTHI: aHaIM3 MCXOJHBIX JaHHBIX,
IUTAaHUPOBAHUE MaTepuaia, OCyIIECTBICHHUE MOATATHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKk)Ke OCYILECTBRIISIETCS JIMKBUAAIMS TPOOETIOB B 3HAHUSIX, 3aKPEIIJICHUE U3YYEHHOTO
MaTepuaina, oTpadoTKa aJlrOPUTMOB, MOBTOPEHUE MpOilieHHOT0. bosnbioe 3HaueHue
NpUIAETC YMEHHIO paccka3aTb O BBINOJHEHHOM paboTe C MpaBUIIbHBIM
ynoTpeOJeHHEM COOTBETCTBYIOUICH TEPMUHOJIOTUU U COONIOJACHUEM JIOTHYECKHX
cBs3ell B m3nmaraeMoMm Marepuane. s oOyuarormuxcst 3[IP Ha ypoBHE OCHOBHOTO
oOuiero 0o0pa3oBaHUsl MO-TIPEKHEMY SIBIISIFOTCSI XapaKTEPHBIMH: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUS OTIEIBHBIX INCUXMUYECKHX IPOLIECCOB (BOCHPUATHS, BHUMAaHUSA,
NaMsATH, MBIIJIEHUS), CHUKEHHBIA YPOBEHb MHTEIUIEKTYalbHOTO PAa3BUTHSA, HUZKUUI
YPOBEHb BBINIOJHEHUS YYEOHBIX 3aJaHuil, HU3Kas ycrneumHocTh oOydeHus. [loatomy
npu U3ydeHU (U3NKU TpeOyeTcs IeJIeHaNpPaBIEHHOE UHTEIEKTYaJIbHOE Pa3BUTHE
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oOyuaroruxcst ¢ 3I1IP, oTBevaroniee MX OCOOEHHOCTSIM U BO3MOXHOCTSIM. YUeT
ocobennocteit oOyuwaronuxcst ¢ 3I[IP TpeOyer, 4TOOBI TpU M3YYEHUH HOBOTO
MaTtepuaia 00s3aTeIbHO MPOUCXOIMII0O MHOTOKPATHOE €T0 IIOBTOPEHUE; PACIITUPEHHOE
PacCCMOTPEHHE TEM | BOIPOCOB, PACKPBIBAIOIINX CBSI3h (U3UKHA C JKU3HBIO;
aKTyalu3anus MepPBUYHOTO )KU3HEHHOTO OTbITa 00YUYarOIINXCSl.

YcBOGHHE MPOTpaMMHOrO0 MaTepuana MO (U3MKE BBI3BIBAET OOJIBIINE
3arpyaHeHus y oOyuaromuxcsa ¢ 3P, mostomy Teopust u3ydaercs Oe3 BBIBOJIOB
CIOXHBIX (opmyi. 3anauu, TpeOyrolMe NPUMEHEHHUS CIOXHBIX MaTeMaTHUYeCKHX
BBIYKCIICHUN U POPMYJI, B OCOOEHHOCTH TaKHX TEM, KaK «MeXaHUuuecKoe ABUKCHHUE,
«ApxumenoBa cunay, «MexaHWYyeckas OJHEPrus», «NEKTPUUECKUE SIBICHUS,
«INEKTPOMATHUTHBIC SBJICHUS», PEIIAIOTCS B KJIACCE C TOMOIIBIO YUUTENS.

Ocoboe BHMMaHHWE TP HM3YYCHHH Kypca (DU3UKHA YACNSCTCS MMOCTAaHOBKE U
OpraHu3alliyd PKCIEPUMEHTA, a TaKKe MPOBEACHUIO (TIPEUMYIIIECTBEHHO Ha KaXKJIOM
YpOKE€) KpAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXHO C  HCIOJb30BaHUEM
AJIEKTPOHHOM JaeMoHcTparuu). HexkoTopble TeMbl 00s3aTEIbHO JOJKHBI BKIIOYATH
OTIOpHBIEC JITa0OpaTOpHbIE pPabOThl, KOTOpPHIE pPa3BUBAIOT YMEHHUE IMOJIb30BaThCS
OpOCTEHIIUMU  TIpUOOpamMu, aHAIU3UPOBATH IOJTYYEHHBIE JaHHble. B CBs3u C
OCOOEHHOCTSIMU  TOBEJIEHUsT HW  JesTelibHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEAYCMOTPEH CTPOXKAWUIINI KOHTPOJIb
3a cOOJIIOJICHUEM TTPaBUJI TEXHUKU 0€30MacHOCTH IIPH MPOBEACHUH JIA0OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbimoe BHUMaHue npu n3ydeHun Gunku nojapoctkamu ¢ 3[1P obpamaercs
Ha OBJIAJICHUE MMM TPAKTUUYECKUMHM yYMEHUSIMHU U HaBbikamu. [IpemycmarpuBaetcs
YMEHbIIIEHUE O00beMa TEOPETUUYECKUX CBEACHUHN, BKIIOUCHUE OTIEIbHBIX TEM WIIU
LENbIX pa3feJloB B MaTepualbl JIsi 0030pHOTO, O3HAKOMUTEJIBHOTO WJIU
dakynpratuBHOTO M3yuyeHus. [IpennaraeTcss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYMCJICHUH 3a CUET YBEINYEHHUS KAYECTBEHHOTO ONTMCAHUS SIBJIEHUW U MPOLECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHHM OTBOJMTCS Ha pPacCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PU3UKU C JKU3HBIO, C TEMHU SBJICHHUSIMH,
HaAOJIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OMBITA.

MakcuManbHO  UCTOJB3YIOTCA  MEXIPEAMETHbIE  CBA3M C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydaromuecs ¢ 3IIP
O0COOCHHO HYXJAIOTCSl B MPEMOJHECEHUU OJHOTO M TOTO K€ y4eOHOro Marepuasia B
pPa3IMYHBIX acleKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM TOBTOPEHHUH H
3aKPEIUICHUA TOJYYEHHBIX 3HAHUM W MPaKTUYECKUX yMeHuu. [lo3Bossas
paccMaTpuBaTh OJMH W TOT XK€ Y4YeOHBIM MaTepuand C pa3HbIX TOYEK 3pEHUs,
MEXITPEIMETHBIC CBSI3U CITIOCOOCTBYIOT €r0 JyUIIeMy OCMBICIICHHIO, 00JIee TPOYHOMY
3aKPEIJICHUIO TTOJIYYE€HHBIX 3HAaHUI U MPAKTUYECKUX YMEHHUIA.



IIpumepHbie BUABI AesiTeJbHOCTH o0ydawmuxcs ¢ 31IP, o0ycioB/ieHHbIe
0co0bLIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMU H 00ecTedynBaloIne
OCMBICJIEHHOE OCBOEHHE CO/IEPKAHNM 00pa30BaHus MO npeamery «Pusnka

[TpumepHas TeMaTHYeCKasi ¥ TEPMUHOJIOTHIECKAs JIEKCUKA M0 KypCy (PU3UKH
cootBercTByeT [TOOIT OOO.

Conepxanue BUAOB AesTenbHOocTH oOyuatomuxcs ¢ 3[IP Ha ypokax ¢usuku
oTpesensieTcss uX ocoObIMH 00pa3oBaTebHBIMH MOTpeOHOCTAMU. [ToMuMO HMPOKO
ucnonb3zyembix B IIOOIT OOO o06mux 11 Bcex 00y4aromuxcsi BUJIOB I€ATEIbHOCTH
CJIeTyeT YCUJIUTh BUBI JEATEIBHOCTH, CIEU(PUUHBIC TSl TaHHOU KaTeropuu JeTei,
o0ecrnevnBaroIIe OCMBICIEHHOE OCBOCHUE COJIEpKaHUsI 00pa30BaHUs MO MPEIMETY:
YCHJICHUE TMPEAMETHO-TIPAKTUYECKON JAEATEIbHOCTH C aKTHUBU3ALMEH CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuajia C OMOpOoi Ha alrOPUTM; «IOIIArOBOCTH» B M3yUYCHUU
MaTepHalia; UCI0Ib30BaHUE JOMOIHUTEILHON BU3YalIbHOM OMOPHI (CXEMBbI, 11a0JI0OHBI,
OMOpHbIE TaOJIMLBI); PEUEBOMl OTYET O MPOLECCE U pPe3yJbTaTe JeATENbHOCTH;
BBITIOJIHEHUE CIICIUATBHBIX 3aJaHui, O00ECHeUYHBAIOIIUX KOPPEKIUIO PETYISIUU
y4eOHO-TI03HABATENIbHOMN 1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

Jnst oOyuvaromuxcess ¢ 3[IP cyiiecTBeHHBIM SIBISIOTCS MPUEMbl PabOTHI C
JEKCUYECKUM MaTepuaioM Mo mpeamery. [IpoBomuTcs cmernumanbHas paboTta mo
BBEJICHUIO B aKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4aembie TEpMUHBI BBOSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHA BU3yadbHas
MOJIZICPKKA, AITOPUTMBI pAOOTHI C OTIPEACTICHUEM, OTIOPHBIE CXEMBI [T aKTyaTn3alluu
TEPMUHOJIOTUHU.

B cBs13u ¢ 0cobbpiMu 00pazoBaTenbHBIMU TOTpeOHOCTSIMU 00yuatomuxcs ¢ 3I1P,
IIpY TUTAHUPOBAHUU pabOTHl YYEHUKA HA YPOKE CIEAYET MPUIEP)KUBATHCS CIIETYIONTUX
MOMEHTOB:

1. Ilpu onpoce HeoOXOAMMO: JaBaTh QITOPUTM OTBETA; pa3peliarhb
MI0JIb30BAThCS MJIAHOM, COCTABJICHHBIM TIPHU MOJATOTOBKE JJOMAIITHETO 3aJIaHus; 1aBaTh
00JIbIIIE BpEMEHU TOTOBUTHLCS K OTBETY Y IOCKU; pa3peliaTh AeaTh MpeaBapUTEIbHbIC
3aIHCH, TI0JH30BATHCS HATIISIIHBIME TTOCOOUSMHU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYUYAIOIIMMCS HABOJSIIME W yTOUHSIOIIHNE
BOTIPOCHI, KOTOPBIE TIOMOTYT UM IOCJIEZIOBATETFHO U3IIOKUTH MaTepral.

3. CucremaTnuecku TpOBEPATh YCBOCHHE MaTepuana Mo TeMaM YpOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUS MTPOOEIOB B MPOIIEAIIEM MaTepHale.

4. B mporuiecce nu3ydeHs HOBOTO MaTepraia BHUMaHUE YICHHUKOB O00paIaeTcs
Ha Han0oJiee CIIOKHBIE pa3/ieibl n3ydaeMoil TeMbl. Heo6xoaumo varie oOpamarbes K
HUM C BOTIPOCAMHU, BBISICHSIOIMMY TOHUMaHUE Y4eOHOTO MaTepuaia, CTHMYJIMPOBATh
BOIIPOCHI MPY 3aTPYAHEHHUSIX B YCBOEHUH HOBOTO MaTepHalia.

Mecto y4yeOHOoro npeamera «@usnka» B yueOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 00111er0 00pa3oBaHus yueOHbIN peaMeT « Du3nKay BXOIUT B
npeaMeTHYI0 007acTh «EcTecTBeHHbIE HayKW» U SBISETCS OO0SI3aTENBHBIM IS
n3yuenus. Conmepkanue ydeOHoro npeamera «Dusnkay, MpeAcTaBICHHOE B
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IIpumepHoii paboueit mnporpamme, cootBerctByeT @DI'OC OO0OO, IlpumepHoi
OCHOBHOM 0Opa3oBaTeNpHOM IporpaMMe OCHOBHOIO 00miero oOpa3oBaHMs,
[IpumepHOW aganTHPOBAHHONM OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMeE OCHOBHOIO
o01m1ero 06pazoBaHusi 00yUaAOIIUXCS C 33€PKKON TICUXUYECKOTO PA3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®U3UKA»

7 KIIACC

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

du3ukKa — HayKa O NpUpoje. SBIEHUs IPUPOIBI (MCl). PusnyecKue SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BeNMMUUHBL. M3Mepenue ¢du3udeckux BenwunH. Qusuueckue
npu60pb12. lozpewinocmsv usmepenuti. Mex1yHapoIHasi CUCTEMA €IMHULL.

Kak ¢u3uka u gpyrue ecrecTBEHHbIC HAyKH U3y4aloT MpUpoay. EcmecmeenHo-
HAYuHblll  MemooO NO3HAHUA: HAOJ00eHue, NOCMAHOB8KA HAYYHO20 B80NpOCd,
gvlOBUIICEHUEe  2UNOme3, IKCHepuMeHnm Nno Nnpoeepke 2unomes, 00bsACHeHUe
Habarooaemoeo asnenus. Onucanue Qu3uLecKux s6ieHul ¢ NOMOUbI0 MoOeel.

[IpenMet u METOIbI (PUBUKH.

ﬂemoucmpaumﬁ

1. MexaHnueckre, TEIJIOBbIC, JJEKTPUYECKHE, MAarHUTHbIC, CBETOBBIC
SIBJICHHSL.

2. dusndeckre TprudOPHI U MPOIEAYpa MPSIMbIX U3MEPEHUM aHATIOTOBBIM U

uU(ppOBBIM TPUOOPOM.
3. Onpenenenre NOrpelIHOCTH SKCIEPUMEHTA.
@Dponmanvusle 1a6OpamopHbvle padomvl UnU INEKMPOHHAA 0EMOHCHIPAYUSL.
1.0npeneneHre 1EHBI JEJEHUS U3MEPUTENBHOTO Mpudopa (UCHONb3ys
TEXHOJIOTHUYECKYIO KapTy SKCIIEPUMEHTA).
2. U3mepenne o0bEMa JKUIKOCTH U TBEPJIOTO Teja
3. Onpedenenue pazmepos Maivix mej.

Pa3znen 2. [lepBoHayaibHbIE CBeAeHHUSI 0 CTPOEHHUHU BelllecTBA

CtpoeHue BelIeCTBA: AaTOMbl W MOJICKYJbI, ux pasmepvl. Onwvimol,
0oKasvleaowue OUCKpemHoe CmpoeHue 8eulecmad.

JBmxenune wyactui] BemiecTBa. CBS3b CKOPOCTU JBWKEHUSA YaCcTHI[ C
TeMreparypoil. bpoyHoBckoe nBmkeHue, muddysus. Bzaumoodeticmsue uacmuy
gewjecmea. npumsdicetue u OmmaikusaHue.

ArperaTHble COCTOSHHS BEILECTBA: CMPOCHUE 2A308, HCUOKOCMEL U MBEPObIX
(kpucmannuueckux) men. Bzaumocenzv medicoy ceoticmeamu eewjecme 6 pPa3HbIX
azpe2amublx COCMOAHUAX U UX AMOMHO-MOJEKYIApHbIM cmpoenuem. OcobeHHocmu
azpe2amuuvlx COCMOSIHULL 800bL.

/Iemoncmpauuu4

1 MC — sneMenTHI coiepikanns, BKIIOUAIONINE MEXKIPEIMETHBIC CBSI3H, KOTOPBIE I0APOGHEE PACKPHITH B
TEMaTUYECKOM INITAHUPOBAHUU.

% 311ech U anee KypCHBOM 0003HAUEHbBI TEMbI, H3Y4eHHE KOTOPBIX POBOAMTCS B 03HAKOMUTEIHHOM ItaHe. Ilegaror
CaMOCTOSTENILHO OIpe/iessieT 00beM N3y4aeMoro MaTepHasa.

¥ Bce Jlemonctpamuu i JlaGopaTopHbie paGOThI, NPEACTABICHHbIE B COAEPKAHU, TOMYCKAETCS (MOXKHO) MPOBOIHTS,
UCTIONB3Ysl MH(OPMAIIMOHHBIE U JJIEKTPOHHBIE TEXHOJIOTHH (LIU(PPOBBIE 00pa30BaTeIbHBIC PECYPCHI).

* 311ech 1 falee IPUBOIUTCS PACIIMPEHHEIN ePeUYeHb Tab0PATOPHBIX PAGOT ¥ OIBITOB, H3 KOTOPOTO YIHTE/h 1EIACT
BBIOOD MO CBOEMY YCMOTPEHHIO.
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1. Habmnronenue OpoyHOBCKOTO JIBUYKEHHUS.
2. Habmonenune nuddysuu.
Dponmanvhvle 1a00pamopHvle padOmMvL U ONBINLBL

1. OuneHka pauameTpa aroMa METOJIOM PSAAOB (C  HCIOJIB30BAaHUEM
dororpaduii).
2. OnbIThI 110 HAOMIOAEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3.0mpITEI MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJCKYJISIPHOTO TPUTSHKCHUS
(2/1eKmpoHHas 0eMoHcCmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOIelCTBHE TeJl

Mexannueckoe JABWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. Cpeousisi ckopocms npu HepagHoMepHom oOsudxceHuu. Pacdér mytu u
BPEMEHU JIBUKEHUSI.

SBnenue wuHepuUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kaxk NPUYUHA
UsMeHeHUus. ckopocmu OsudiceHus men. Macca kaxk mepa uHepmHOCmMuU mend.
[TnotHoCTh BemecTBa. C8s13b NIOMHOCMU C KOAUYECMBOM MOJIEK)]l 8 eOuHuYye 00véma
geujecmaa.

Cuiia kak XapakTepucTuka B3aumoneucTBusa ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpio ounamomempa. SIBIeHHE TATOTEHHS W CHUJIA
Tsokectu. Cuna msascecmu Ha opyeux niaanemax (MC). Bec tema. HeBecomocTs.
CioxxeHue cuJil, HaIpaBJICHHBIX MO OAHOM mpsiMoil. PaBHOneucTByromas cui. Cuia
mpenus. Tpenue ckoavorcenusi u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

ﬂemoucmpauuu3

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 padomuvl U ONbIMbL.

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUXKEHUS (IIIapUKa B KUIKOCTH,
MOJICITH JICKTPUIECKOT'O0 aBTOMOOMIIS U T. 11.) (971eKMPOHHAA OeMOHCIMPAUUL).

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

3. OmnpenesneHune 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.

Paznen 4. JlaBieHune TBEPABIX TeJl, :KUIAKOCTEH U ra3oB
HaBnenne. Cnocobvl ymeHvuieHuss u ygenuueHus oaeieHus. Jlasienue easa.
3asucumocms Odasnenus 2aza om oowvéma, memnepamypwi. llepedaua oasnenus
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meepoviMu menamu, xFcuokocmamu u eazamu. 3axou Ilackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTU OT TIyouHbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanusmol.

AtMmochepa 3emmm u armochepHoe naBieHue. [lpuuunvl cywecmeosaHus
8030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3agucumocms ammocghepHo2o 0asieHusi Om 6blCOmbvl HAO YPOBHEM MOPS.
IIpubopul 0ns usmepenus ammocgheprozo 0asneHus.

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

Jemoncmpayuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHhI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mapaBamyeckumii mpecc.

[IposiBineHue nercTBust aTMOC(EpHOTo AaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHJIBI OT 00bEMA MOTPYKEHHON YacTH
Tea U MJIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIONIEN CUIIBI BECY BBITECHEHHOM JKHIKOCTH.

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

Dponmanvhvle 1a00pamopHvle padbomsvl U ONbLIMbL

oabkwdPE

1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa NOrpyKEHHON
B KUJKOCTh YaCTH TEJA.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIBI, JCHUCTBYIOIIEWM Ha  TeJo,
ITOTPYEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLWIEH CHIIBL, JEWCTBYIOLIEH Ha
TEJI0 B XKUIKOCTH, OT MacChl TeJa.

4. OneITHl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI,

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

5. KoncTtpyupoBanue apeoMerpa WIM  KOHCTPYUPOBAaHHE  JIOJKHU
Y OIpEJIETICHUE €€ IPYy30II0AbEMHOCTH.

Pazgen 5. PaGoTra u MOIIHOCTH. JDHeprus

Mexanudeckast padboTa. MOIIHOCTb.

[IpocThiec MeXaHM3MBI: pbIUar, OJIOK, HAKIOHHAS IUIOCKOCTh. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K O10K)y. «3010moe
npasunoy mexanuxu. KIIJ mpocteix MexaHusMmoB. [IpocTbie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanuueckass dHeprusi. Kuumemuueckas U NOMEHYUAIbHAS — DHEPUs.
IIpespawenue o0Ho20 6uOa Mmexanuweckou 3Hepeuu 6 Opy2ou. 3aKOH COXPaHCHUS
DHEPIUU B MEXaHHKE.

Hemoncmpanuu

1. [TprmMepbl TPOCTHIX MEXAHU3MOB.
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3 4
@ponmansHsle 1a60pamopHvie padomol u ONbIM bl

1. Omnpenenenre pabOThl CHIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TeJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. Hccnenoanue ycioBrii paBHOBECHUS PhIUara.

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

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

Pa3nen 6. TemioBble ABJIeHUSA

OcHogHble  NONOJNCEHUsT  MOJEKYIAPHO-KUHEMUYeCKOU meopuu  Cmpoenus
gewecmsa. Macca u pasmepvl amomos u monexyir. Onvimvl, noomeepicoarouue
OCHOBHbIE NONONHCEHUSI MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mogenn TBEPAOTrO, JKUIKOTO H Ta3000pa3HOTO COCTOSHHMA BEIIECTBA.
Kpucmannuueckue u amopguovie mena. ObvsacHenue ceolcme 2azos, Heuokocmeu u
meEPObIX mel HA OCHOBE NOJONCEHUL MONEKVIAAPHO-KUHEMUYECKOU Meopul.
CMauuBaHue u KanuiiapHole seienus. Teniosoe pacuwupenue u cocamue.

Temnepartypa. Césa3b memnepamypsvt co CKOPOCMbIO MENI08020 OBUNCEHUS.
yacmuy.

BuyTtpennsis  sHeprus. Cnocobvl  uzmeHeHus — GHYMPEHHEU  dHepeuu.
menionepeoaya u cosepuieHue pabomol. Buovt mennonepedauu: menionposooHOCy,
KOHBEKYUsl, U3TyYeHuUe.

KommuectBo TemnoTsl. Yoenvuas mennoémkocms eeujecmsa. Tennoobmern u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omeepoesanue KpUCMaIIUyeckux sewjecms. Yoenvuas menioma
naaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunienne. Yoenvrnas
menjoma  napooopazoéanus.  3a8UCUMOCMbL  MeMnepamypvl  KUNEHUs  Om
ammocgeprozo oasnenus. Braxcnocms 6030yxa.

DHeprus TOINBA. YoenvHas menioma c2opanusl.

Ipunyunor pabomor mennosvix osucameneu. KIIJ[ mennosozco oOsucamens.
Tennosvie osucamenu u 3awuma oxpysicaroujeti cpeowvt (MC).

3axon coxpanenus u npespaujenus snepeuu 8 meniogvix npoyeccax (MC).

Hemoncmpayuu

1. Habmntonenue OpoyHOBCKOTO JIBUYKEHUS.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBjeHn cMaYrBaHUS M KaTWJUIIPHBIX SBICHUI.

4, Habmronenue TenaoBoro paciumpeHus Tel.

5. N3meHneHue naBieHus rasa Mmpu U3MEHEHUH 00bEMa W HarpeBaHUM WJIU
OXJIQXKICHUH.

6. [TpaBuia u3MepeHus TemnepaTypsbl.

1. Buae! Tenmonepenayu.

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. HaOnroaceHHUE MOCTOSHCTBA TEMIICPATYPhI IIPH ILIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@ponmanvHele 1a60pamopHvle padomvl U ONBINL b

1. OnbITel IO OOHAPYKEHUIO JEHCTBUSA CUJI MOJIEKYJSIPHOTO MPUTSKEHUS
(21eKmpoHHan demoncmpayus).

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WIIN caxapa.

3. OnbITEl IO HAOIIOACHUIO TETNIOBOTO PACUIMPEHUsS Ta30B, KHUAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJJIOHE HINPHULIA.

S. OnebITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh AaBJICHUS BO3/1yXa OT €ro
00bEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEPruu Teja B Pe3ysbTare
TeIUIoNnepeaayu U padoThl BHEIIHUX CHUJI.

7. HccnenoBanue sBJIEHHS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW 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 3JIEKTPUYECKUX 3apsAlioB. B3anmopeinctBue
3apsHKEHHBIX TEJL.

OnekTpudeckoe mnodne. [lpunyun cynepnosuyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U IUAIIEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsia.

DJIEKTPUUECKUN TOK. Ycnosus cywecmeosanusi 3I1eKmpuiyecko2o mokKda.
HUctounuku mOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpUuyeckKutl mox 8 HcUuOKOCsX U 2a3ax.

PaGora u MOIIHOCTH JJEKTPUUECKOTO TOKa. 3axou [coynas—Jlenya.
Onekmpuueckue yenu u nompeoumenu NEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckas uenb. Cuiia Toka. DnekTpuyeckoe HanpsikeHue. ConmpoTHBIEHHE
MPOBOAHUKA. YOenbHoe conpomusnenue sewjecmsa. 3akon Oma Jisl yyacTKa LIETH.
[TocnenoBarenbHOE W MHapaJIEIbHOE COEJUHEHHE NPOBOJHHUKOB. Kopomkoe
3amvIKaHue.

[TocTosiHHBIE MarHuTHL. B3auMoAEHCTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe
none. Mazcnumnoe none 3emnu u e2o 3nauenue 0 sHcuznu Ha 3emiae. Onvim Ipcmeoa.
Maenumnoe none snexmpuuecko2o moka. Ilpumenenue 3nekmpomazHumo8 8 mexHuxke.
eticmseue macHumMHO20 NOs HA NPOBOOHUK C MOKOM. DNEeKMpPOoOsu2ameb
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nocmosanHo2o moka. HMcnonvzosanue snekmpoogueameneti 8 MeXHUYeCKUx ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaoes. Aenenue snekmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
Inexmpozenepamop. Cnocobvl noayueHus 21eKmpudeckoi sHepauu. INEKTPOCTaHIUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu
DJeKTpU3alus TeNl.

JIBa pojia 3JIEKTPUUYECKUX 3aPsI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.
DnekTpocTaTuuecKast MHIYKITHS.

3aK0H COXpaHEHHUSI DTEKTPUUECKUX 3aPSI0B.
[TpoBOHUKY U TUDIIEKTPUKHU.

MopaenupoBaHue CUIOBBIX TUHUM SJIEKTPUUECKOTO OIS,
HcTouHnKM NOCTOSIHHOTO TOKA.

JIeHCTBHS JIIEKTPUUECKOTO TOKA.

0. DraexTpuyecKuid TOK B KUIKOCTH.

1. Ta3o0BbIit pa3psin.

2. VI3MepeHue cHIbl TOKa aMIIEPMETPOM.

13. H3mepeHwne 3IeKTPUICCKOTO HAMPSHKEHUS BOIBTMETPOM.

14. PeocTaT 1 Mara3uH CONPOTUBJICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOXKHOCTHU Pa3/ICICHUS TOJTIOCOB MarHuTa.

17. MonenupoBaHHE 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 MHYKITUU.

23.  OmbiTel Dapages.

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

25.  DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

@Dponmanvhvle 1ab0pamopHvle padomvl U ONbIN b

PRBPOoOoNoO O R~WNE

1. OneITel MO HAONIONCHHUIO DJCKTPU3AIMH TEJI WHIAYKIUEH | TpHU
COTIPUKOCHOBEHHH.

2. HUccnenoBanne IEUCTBUS SIJIEKTPUYECKOrO IOJS HA MPOBOJAHUKHU U
JTUDJICKTPUKH.

3. Co6opka u nmpoBepka padOThI IESKTPUUCCKOM TSN MTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  Uccrneoosanue 3asucumocmu cuibl MoKda, udyuje2o yepes pesucmop, om

CONpomueBIEHUA pe3aucmopa U HanpAsiCenusl Ha pesucmope.
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7. Onvimui, oemMoHcmpupylowue  3a8UCUMOCHb NEKMPUUECKO20
CONpoOmMueneHUss NPOBOOHUKA Om €20 OJIUHbI, NIOWAOU HONEPEeYHO20 Ce4eHUsl U
mamepuana.

8. Ilposepra npasuna cnodiceHus HanpsANCeHuu Npu NOCae008ameabHOM
COeOUHEHUU 08X Pe3UCTOPO8.

Q. Ilposeprxa npasuna 01 cunbl mMoka Npu NAPALIETbHOM COeOUHeHUU
pe3ucmopos.

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

11. OmnpexaeneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12. HccnegoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHUS HA HEW.

13. HccnepoBaHue MarHuTHOTO B3aMMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

14. W3ydyeHue MArHUTHOTO TOJIA TMOCTOSIHHBIX MAarHUTOB TIpU  HX
O0OBEIMHEHUU U Pa3JICIICHUN.

15. HccnenoBaHue AeMCTBUS ANEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS
KATYIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HAPABJIEHUS TOKA B KaTyLIKE.

17. H3y4yeHue nelicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

18. Uszyuenue pabomul snekmpoosucamensi.

19. Usmepenue KIIJ[ anexTpoaBuraTeabHOM yCTAaHOBKHU.

20. OnpITBI MO WCCIEAOBAHUIO SIBJICHUS AIIEKTPOMATHUTHOW WHAYKIIWU:
MCCIIeI0BaHNE U3MEHEHU 3HAUCHUS U HAITpaBJIeHUs] MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuueckue siBJIeHUS

Mexanuueckoe JaBHkKeHUe. MarepuanbHasg Touka. Cucrema oTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBuwxeHue. Hepasnomepnoe npamonuneiinoe oegudicenue. CpenHsis u MeHOBEHHAS
CKOpOCMb mena npu HepasHOMEPHOM OBUIHCEHUU.

Yckopenue. PagHnoyckopenHoe npsamonurneunoe osudxcerue. (CBOOOIHOE
nagenue. Onvimot I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

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

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbHCeHUsl, Cuid
MpeHUsi NoKosl, opyaue UObl MpPeHUsL.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJIHOTO
nagenus. /[euscenue nianem eoxpye Coanya (MC). Ilepsasa kocmuyeckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecHe MaTepualibHOW TOYKU. AbOcomomuo meépooe meno. Pasnosecue
meépoo2o mena ¢ 3aKpenyiéHHol ocbio epaujeruss. MOMEHT cuibl. Llenmp msocecmu.
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Nmnynsc Tena. Mzmenenue umnynvca. HMmnynoc cuivli. 3aKOH COXpPaHECHUS
umiyibca. PeaktuBnoe apmxenne (MC).

Mexanndeckast paboTa 1 MOITHOCTb. PaboTa cuil TSKeCTH, ynpy2ocmu, mpeHus.
Cesazb  omepeuu u pabomei. lloTeHUManbHAs >SHEPrusl Teja, MOJHATOIO Haj
ITIOBEPXHOCTBIO 3eMIU. [lomenyuanvhas suepaus cocamou npyrcunvl. Knnetnaeckas
sHeprus. Teopema o Kunemuueckou dHepeuu. 3aKOH COXPAHEHUS MEXAHHYECKOU
SHEPIuM.

Jemoncmpavyuu

1. HaOnronenre MexaHM4ecKoro JBHKEHUS TeJla OTHOCUTEIBLHO PAa3HbIX TEll
OTCYETA.

2. CpaBHeHHE TyT€W M TPACKTOPUM ABMKEHHUS OJHOIO M TOTO XK€ TeJa
OTHOCHUTEJIFHO Pa3HBIX TEJl OTCUETA.

3. N3MmepeHne ckopoCTy U YCKOPEHUS MPSMOTUHEUHOTO IBUKEHUS.

4. HccnenoBanne npu3HaKoOB PABHOYCKOPEHHOTO JABUKCHUS.

5. Habmronenune nBuKeHUs Tella 10 OKPY>KHOCTH.

6. HaOmronenne MeXaHMYECKUX SBJICHUM, IPOMCXOAIINX B CHCTEME

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

7. 3aBUCHUMOCTbh YCKOPEHUS T€JIa OT MACChl TeJIa U JIECUCTBYIOLIEH HA HETO
CHJIBI.

8.  HaOmronenue paBeHCTBa CUJI IPU B3aUMOJAECHCTBUHU TEIL.

9.  H3MeHeHue Beca Teja PU YCKOPEHHOM JIBUKEHUH.

10. TIlepemaua mmmysbca MPU B3aUMOJICHCTBUH TEII.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue UMIyJbCa MPU HEYIPYTOM B3aUMOICHCTBUN.

13. CoxpaHeHue UMIyJbCca MPH a0COTIOTHO YIPYTOM B3aWMO/ICHCTBUU.

14. HaGmroaeHne peakTUBHOTO JBHKCHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM MaJICHHH.

16. CoxpaHeHHe MEXaHWYECKOW DHHEPruu TMpU JABMIKECHUU Tella TI0J
JNEUCTBUEM IIPYKUHBI.

@ponmanvhvle 1a00pamopHvle padOM bl U ONbIM b

1.  Koucmpyuposanue mpaxma 075 pazecoHa u OaibHelule20 pagHoMepPHO20
OBUIICEHUSL WAPUKA UTU TNENEeHCKU.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBHXKEHUS
IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHre yCKOpeHUs Tela NPy PaBHOYCKOPEHHOM JBUYKEHUU 10
HAaKJIOHHOM IIJIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

S. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHMSI CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

6. Onpenenenue ko3 PUIeHTa TPEHUS CKOIBKECHUS.

7. Onpenenenue KECTKOCTH MPY>KUHBI.
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8.  Ompenenenue pabOThl CHIIBI TPEHUS NTPH PABHOMEPHOM JIBUKCHUU TeJja
10 TOPU30HTAILHON TTOBEPXHOCTH.

Q. Onpenenenre pabOTBI CHJIIBI  YOPYTOCTH TP TOABEME Tpy3a
C MCIIOJIb30BAaHUEM HEIOIBHYKHOTO M TTOJIBHIKHOTO OJIOKOB.

10. H3yuenue 3aKOHA COXPAHCHUS SHEPTHUHU.

Pa3gen 9. Mexannuyeckue K0J1e0aHUSA U BOJTHBI

Konebarensnoe nmkenune. OCHOBHBIE XapaKTEPUCTUKUA KOJICOAHMIA: MEPUOI,
4acToTa, aMIUIATya. Mamemamuueckuu u npyscunnviu maamuuxu. lIpeepawenue
9Hep2uU NpuU Ko1eOamenrbHOM 0BUNCEHUU.

3aryxaroiue konedanus. BoinyxneHnbie konedanus. Pe3onanc.

Mexannueckue BoOJIHBL. CBOWCTBA MEXaHMUYECKUX BOJIH. [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
VIbMPA38YK.

Jemoncmpayuu

1. HaOmronenne koyicOaHui TeJl IMOJ AEUCTBHEM CHIIBI TSKECTH U CHIIBI
YOPYTOCTH.

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

3. HaOntonenue BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHCa.

4, PacnipocTpaneHne mpo10IbHBIX U TTOTICPEYHBIX BOJIH.

5. Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

@DponmanvHble 1aO0OpPamopHvle padomuvl U ONbIMbL

1. Onpenenenrve YacToThl M TEpPHOJA KOJEOAHUH MaTeMaTHYecKOTo
MasiITHUKA.

2. Onpenenenre 4acTOThl U MEpUOJIa KOJEOAHUNM MPYKUHHOTO MasiTHUKA
(2/1eKmpoHHan 0emoncmpayus).

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

4, UccnenoBanre 3aBUCMMOCTH  Tepuoda KoOJeOaHUW  MPY>KUHHOTO
MAasiITHHKA OT MACCHhI Tpy3a (2/1eKmpPOHHASA 0eMOHCMPAYUSL).

5. ITpoBepka HE3aBUCUMOCTH MepUoJia KojeObaHuil rpy3a, MOoJABEIICHHOTO K
HUTH, OT MACChI Tpy3a.

6. OnbITBl, JEMOHCTPHUPYIONIME 3aBHUCHUMOCTh TIEpHOJa  KoJieOaHUI
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH NPYKHUHBI.

1. N3mepenne  yckopeHHs  CBOOOJHOTO  TAaACHUS  (IAeKmMpPOHHAA
demoncmpauusi).

Pa3znen 10. DiiekTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DIEeKTPOMAarHUTHOE  TIoJie.  ODJIGKTPOMAarHuTHbIE  BOJHBL.  Cgoticmea
anekmpomacHumuvlx 60aH. Illkana srexmpomachumuvix 6oaH. Hcnoavzosarue
INEKMPOMASHUMHBIX BOJIH OJI1 COMOBOU CE53U.
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OnexkrpomarHuTHas Inpupoga csera. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

®ponmanvusie n1a6opamopusie’ paGoms u onvimul’

1. N3ydeHne CBOWCTB JJIIEKTPOMArHUTHBIX BOJH C IOMOIIBIO

MOOWMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBbIE AIBJICHUSA

JlyueBasi Mmozienb cBeta. IcTouHuKY cBeTa. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenuss Coanya u Jlynol. OTtpaxkeHnue cBeta. [lnockoe 3epkano. 3axoH
ompasicenus ceema.

[Ipenomnenue cBeta. 3aKOH TMpeNOMJEHUsA cBeTa. [lonnoe 6HympeHHee
ompadicenue ceema. Hcnonvzoeanue NOAHO20 BHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm mydeit B nuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). I'naz kak onmuyeckas cucmema. bnuzopykocmo u
0aIbHO30PKOCHIb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimul Hviomona. Cnooicenue
CHEeKmMPalbHbIX YBEMO8.

Jemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHUE CBETA.

OTpaxxeHue cBera.

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

OnTH4ecKuii CBETOBO/I.

Xon nyuei B coOuparoiei JnH3e.

XoJ1 Ty4el B pacCEenBArOIICH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JIHH3.

[Tpunnun aeiictBus ¢poToarnmapara, MUKPOCKOTIA U TEJIECKOTIA.
0. Mogens riasa.

1. PaznoxxeHue 0e0ro cBeTa B CIEKTP.

12.  Tlomydenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX 1IBETOB.
DponmainvHule 1adOpamopHvle padomvl U ONbINb

RHBPRoOoo~NooO W E

1.  HccnepoBaHue 3aBUCHMOCTH yTrila OTPaKEHUS CBETOBOTO JIyda OT yria
NaICHUS.

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

3.  HccrnenoBanue 3aBUCUMOCTH yTJa MPETOMIICHHUSI CBETOBOTO JIyda OT yIiia
NaJeHUsI Ha TPAHULIE «BO3yX—CTEKIIO».

4. [Tomyuenune n300pakeHUii ¢ MOMOILBIO COOUpPAIOIIEeH JTHH3BIL.

S5. Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITUYECKOMN CHITBI COOMPAFOIIICH

JIUH3BI (2/1eKMPOHHAA 0eMOHCMPAYU).
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6. OnbITEl TIO PA3JIOKEHUIO OEJNOr0 CBETa B CIEKTD (271€eKMPOHHASA
oemoncmpauusi).

7. OmbIThl O BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOIECHUH 4Yepes3
I[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUS

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

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

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

AnepHas sHepreTuka. /Jleucmeus paouoaKxmuHuIX U3NAYYEHUU HA JHCUBbLE
opeanuzmul (MC).

Jemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TIOTJIOIICHUSI.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Busbcona.

Pabora cuéTunka MOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus nznmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.
@poumaﬂbnbte aadopamopHvle padomol U Onvimbol

R

1.  HccnenoBaHue TPEKOB: W3MEPEHUE PHEPTUU YACTHULBI 110 TOPMO3HOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoOHHAL OeMOHCMPaUU).
2.  HM3mepenHue paauoakTUBHOTO (OHA (21EKMPOHHAA 0EMOHCIMPAUU).

IHoBTOpPUTEIBLHO-0000 1A IINH MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINK MOTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATU3ALMK U
000011IeHNSsI TPEIMETHOTO COJIEPKAHUSI U OTBITA ICSITEILHOCTH, MPUOOPETEHHOTO MPHU
M3YUYEHHUH BCEro Kypca (PU3UKH.

[Ipr u3ydyeHUM NAHHOTO MOZYJISI PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS JIOCTHKCHHE MPEIMETHBIX U
MeTaIpeAMETHBIX INIAHUPYEMBIX PE3YyIbTaTOB 00yUueHus, GOPMUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTB: OCBOCHUE HAYYHBIX METOJIOB UCCIIEIOBAHUS SIBIICHUN IPUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHITH (DU3UYECKUE SIBICHUS, MPUMEHSS
MOJyYEHHbIC 3HAHWsA, pemarh 3aJa4d, B TOM YHCJIE KAYeCTBEHHbIE U
AKCIIEPUMEHTAIBHBIE.

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

" Ha OCHOBE TIOJIYyYEHHBIX 3HAHMM pacro3HaBaTb W HAYYHO OOBSICHSITH
dbuznYecKue SIBJICHUS B OKPYXKaIOIIEH MTPUPOJIe U TOBCETHEBHOM )KU3HH;
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" KCIOJIB30BaTh IOJ PYKOBOJCTBOM IIEAArOra Hay4dHbIE METOJbI UCCIIEIOBAHHUS
(¢u3nyecKuX SBICHUHA, B TOM 4YHCIE Uil MPOBEPKH TUIIOTE3 U IOJyYEHUs
TEOPETUYECKUX BBIBOJIOB;

" OOBSICHATH C OIMOPOM Ha AMIAKTUYECKUN MaTepuan mociie OOCYXACHHUS C
[EJaroroM Hay4Hble OCHOBbI HauOoJiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTWM, HalpuMep, MPAKTUYECKOrO  MCIOJb30BaHUS  PA3IMYHBIX
VCTOYHHUKOB JHEPIMM HAa OCHOBE 3aKOHA IPEBPALICHUS M COXPAaHEHHs BCEX
W3BECTHBIX BUJIOB YHEPTUU.

Kaxxnas U3 TeM TaHHOTO paszelia BKII0YaeT SKCIIEPUMEHTAIIBHOE UCCIIEI0BAHNE
0000IIaIoONIero xapakTepa Ha YCMOTpPEHHUE IeJarora u Imnpu ero nomomu. Paznen
3aBepuIaeTcs MPOBEACHUEM TUArHOCTHYECKOM M OIICHOYHOW paboThl 3a KypC
OCHOBHOM IIKOJIBI.

HpI/IMepHLIe KOHTPOJIbHO-U3MEPUTECJIBHBIC MaTCPHAJIbI

[IpoBeneHre OLEHKH JOCTWKEHHW IUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS
y4eOHOT0 mpeMeTa MPOBOAUTCSA B (JOpME TEKYILETO U PyOESKHOTO KOHTPOJISI B BUIE
KOHTPOJIBHBIX padoT.

7 knace

Kommponvnasa paboma Ne 1 no teme «llepBoHadanbHble CBEIEHUS O CTPOCHUHU
BEILIECTBA»

Konmponvnasa paboma Ne 2 no teme «Macca, mIIOTHOCTb, 00bEM.

Konmponvnas paboma Ne 3 o teme « CHIIBI B IPHPOJICY.

Konmponvnas paboma Ne 4 o teme «JlaBnenue».

Hmoeosas nposepounas paboma.

8 knacc

Bxoonas nposepounas paboma.

Koumponvnasa paboma Ne 2 no teme «TennoBbie sBIECHUS).

Koumponvnasa paboma Ne 3 o Teme « ArperatHble COCTOSIHUSL BEIIECTBAY.

Konmponvnaa paboma Ne 4 no teme «OnekTpudeckuil Tok. HampsoxeHnuey,
«Conpotunenue. CoeTMHEHUE NPOBOTHUKOBY.

Koumponvnaa paboma Ne 5 no teme «PaboTa ¥ MOLIHOCTh 3JEKTPUUECKOTO
TOKay, «3akoH J[xoyins —JIenuay.

Hmoeosas nposepounas paboma

9 knace

Bxoonas nposepounas paboma.

Koumponvnaa paboma Nel no teme «3aKOHBI JABM)KEHUS M B3aUMOJEHCTBUS
TE.

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

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

Konmponvnaa paboma Ne 4 no teme «CTpoeHrne atomMa U aTOMHOTO siipa» U
«Ctpoenue 1 3BoJIIOIINS BeeaeHHOM.

HUmoeosas nposepounas paboma.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbraTel ocBoeHus: obyuatommumucs ¢ 3[1P yuebnoro npenmera
«®Du3nKay MOKHBI COBMAAATh C pe3ysbTaTaMU MPUMEPHON pabouell mporpamMmbl
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

Haubomee 3HaUNMBIMH SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K 00YUEHHUIO U IIeJICHANPaBICHHON MT03HABATEILHOMN €SI TEILHOCTH;

yCTaHOBKA Ha OCMBICIICHHWE JUYHOTO OIbITa, HAOMIOACHUHN 3a (PU3UUECKUMHU
AKCIICPUMCHTAMH,

YCTaHOBKA HAa OCMBICIICHHE PE3YyJIbTATOB HAOIIOJACHHUN 3a MPUPOTHBIMH U
TEXHOTEHHBIMH SBJICHUSMH C TTO3UIUN (HPU3UIECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHWBATh MPOUCXOMSINNAC W3MEHEHUS W WX IOCIICICTBHUS,
dbopMyIHpOBaTh U OTICHUBATH PUCKH, (JOPMHUPOBATH OTIBIT;

MOBBIICHUE YPOBHS CBOCH  KOMIIETGHTHOCTH  4e€pe3  MPAKTHUECKYIO
NEATEIIbHOCTh (IMPY COBMECTHOM BBHITIOJTHEHUH J1a00PATOPHBIX MPAKTHIECKUX PadoT);

yMEHHE pa3inyaTh y4yeOHbBIE CUTyallud, B KOTOpbIX ydammiics ¢ 3[1P moxer
JIEUCTBOBATh CAMOCTOSITEIBHO, W CHUTyalldd, TJI€ CJEAyeT BOCIOJb30BaThCs
CIIpaBOYHOM MH(MOPMAILIMEH U IPYTUMHU BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

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

CIIOCOOHOCTH ~ COOJIIOZAaTh B TOBCEAHEBHOM JKM3HM TIpaBWJa  JIMYHOM
0€30MacHOCTH Ha OCHOBE TOHHMMAHHWS (M3WUYECKUX SIBJICHUM M 3HAHUS 3aKOHOB
bu3uKy;

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

CIIOCOOHOCTH TepesIaTh CBOM COOOPaKEHUS, YMO3AKIIFOUCHUS TaK, YTOOBI ObITh
MOHSATHIM JPYTUM YEJIOBEKOM;

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

yBaXEHUE K TPYIY U PEe3yJIbTaTaM TPYIOBOH IESITCIbHOCTH;

yrayOjeHne TpEeACTaBICHUNH O IEeJOCTHOW KapTMHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYECKUX YMEHUH.

METANPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NO3HAGAM ESIbHBIMU OCUICHBUAMUL

BBISIBJISTH IPUYHHBI U CJCACTBHS MPOCTHIX (PU3UYCCKUX SBIICHUM;

onpeneNITh (HU3NIECKUe MOHATHSA, CO3/1aBaTh 000OIIEHUsI, YCTaHABINBATh
aHaAJIOTUH, KJIacCU(PHUIIMPOBATh, CAMOCTOSATEILHO BBIOMPATh OCHOBAHMS U KPHTEPUU
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JUTSL KJTacCU(PUKALMU, UCTIOJIB3YS CIIPABOYHYIO MH(POPMALIMIO U ONUPASICh HA allTOPUTM
y4eOHBIX JEHCTBHIA;

YCTAHABJIMBATh PUYUHHO-CIEACTBEHHbIC CBSI3H, CTPOUTH  JIOTHYECKOE
paccyxeHue, yMo3aKkitoueHue (MHIyKTUBHOE, I€AYKTUBHOE, 110 aHAJIOTUH) U JIeTIaTh
BBIBO/IbI TI0]] PYKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMPATh MH(POPMAIMIO WM JaHHBIC W3 MCTOYHUKOB C YUETOM
MPEIOKCHHON yIeOHOM 3a1a4UM 1 3aTaHHBIX KPUTEPHEB.

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;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJJHOTO BUJA B IPYTroi (TaONHIly B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBS3b (PU3UYECKUX SIBICHUW M MPOIECCOB, UCIIOIB3YS
AIrOPUTM YUEOHBIX JIEHCTBHIA.

Osnaoenue YHU6epcanbHblMu yueoHviMu KOMMYHUKAMUEGHbIMU
oelicmeuamu:

OCO3HAHHO HCIIOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAIIUU JIJIS1 BEIPOXKEHUSI CBOMX MBICIEH M MMOTPEOHOCTEH ISl TJIaHUPOBAHUS
CBOCH JICITECIHLHOCTH,

OpraHU30BBIBaTh Y4EOHOE B3aUMOEHCTBUE B IpyIie (ONpeesaTh O0IIHE eu,
pacupenesnsiaTh poju, 10rOBAPUBATHCS APYT C APYTOM U T. 1.).

L[E€JICHAIIPABICHHO UCII0JIb30BaTh UH(OPMAITMOHHO-KOMMYHUKATUBHBIC
TEXHOJIOTUU, HEOOXOIUMBIC IS PEIICHUS YYEOHBIX U MPAKTHYECKUX (DU3UIECKUX
3a/ad;

OpraHU30BbIBaTh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NESTEIbHOCTH C
YUHTEJIEM U CBEPCTHUKAMH B IPOLIECCE 3aHATHI (PUBHKOM.

Osnadenue ynueepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

MOHUMATh 1€ €CTECTBEHHOHAYYHOTO O0Y4YeHHUsI, CTaBUTh U (HOPMYIHPOBAThH
JUIsl ce0sl HOBBIE 33/1aud B yueOe U MO3HaBaTEIbHON JeATeIbHOCTH,

oOHapykuBaThb W (POPMYJIHPOBATH YYEOHYIO NpOOJIEMy, ONPEAENSITh UEIb
y4eOHOM JIeSITCIILHOCTH;

CaMOCTOSITEJIbHO WJIM C TOMOIIBI0 YUYUTENsl IIAHUPOBATh MYTH JTOCTHUKECHHS
1ejaei B (PU3MYECKUX JKCIEPUMEHTaX, B TOM YHCIIE aJbTePHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosiee F3(hPEeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U MO3HABATEIIbHBIX
3ajad;

COOTHOCHUTH CBOM MPAKTUYECKHUE ACHUCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMu,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE NOCTUKEHUS Pe3ysbTaTa,
onpenensaTh CrnocoObl NEUCTBUIM B paMKax MPEMJIOKEHHBIX YCIOBHM U TpeOOBaHUIA,
KOPPEKTUPOBATH CBOM JIEMCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYAlUEN;

MPAaBWIBHOCTh  BBIMIOJIHEHUSI ~ DKCIEPUMEHTAIbHOW  y4eOHOW  3ajauu,
COOCTBEHHBIEC BO3MOYXHOCTH €€ PEIICHHUS;

BJIaJICHUE OCHOBaMH CaMOKOHTPOJIS, CAaMOOLICHKH, TPUHATHS pPEHICHUNd U
OCYIIECTBJIEHUSI OCO3HAHHOT'O BHIOOpA B yUeOHOM U MO3HABATENbHON A TEIBHOCTH;
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JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalluu U MpeJjiarath rjaH €€ U3MEHEHHUS,
NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEHICHUH y4eOHOM
3a/1auu;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT.

HPEAMETHBIE PE3YJIBTATBI

TpeboBaHus K NMpeAMeTHBIM Pe3yJibTATAM OCBOEHHMS YUeOHOI0 IMpeaMeTa
«Du3uKa», pacnpeejeHHble 110 rogamM 00y4eHus

PesynpTaThl 1o rogam (GOpMyIUPYIOTCS MO MPUHIMIY JA00aBICHUS HOBBIX
PE3YNBTATOB OT ro/ia K ToAy (pe3yiabTaThl OU€pPEAHOTO Io/1a 0 YMOIYAHUIO BKIIOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

7 KIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOIIMNXCS] YMEHUM:

— OpHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATh MMH Ha 0a30BOM YpPOBHE:
bu3nueckue U XUMHYECKUE SIBJIICHUS; HAOJIOJEHHUE, SKCIEPUMEHT, MO/IEb,
rUNO0Te3a; €AUHUIBI (U3HYECKUX BEJIWYWH; aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHMS BellecTBa (TBEPAOE, >KUIKOE, Tra3000pa3HOE); MEXaHUYECKOe
NBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOpHUS,
paBHO/EHCTBYIOIIAA CUIL, iepopmanus (ynpyras, IiacTHYeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI, C OTIOPOM HA AUAAKTUUCCKUN MaTepua

— paznmuuath sgBieHus (Au@Qy3ua; TEIOBOE [BUKEHUE 4YacCTHUIl BEIECTBA;
pPaBHOMEPHOE JIBUKCHUE; HEpPAaBHOMEPHOE JBHKCHUE; WHEpLHS;
B3aMMOJICUCTBHE TEN;, pagHogecue meEPObIX Mmel C 3aKPENIEHHOU OCbHo
epawjenusl; Tiepeaada JaBJICHUS] TBEPABIMH TEIAMH, KUJKOCTSIMU U Ta3aMu;
aTMoc(epHOe JaBlieHUE; TUIaBaHUE TEJT; MPEBPAICHUS] MEXaHUYECKOU YHEPTHUN )
0 ONHCAaHUID MX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOe SBIECHUE, MOCIEe MPEIBAPUTEIHLHOTO
00CYXKIEHHUS C TICAarorom;

— pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUN B OKpYKaroleMm
MHUpe, B TOM YHuCje (PU3MYECKUE SBJICHUS B MPUPOJE: MPUMEPHI ABMKCHUS C
PA3JIMYHBIMUA CKOPOCTSIMU B KMBOM M HEXKUBOW NPUPOAE; IECUCTBUE CHIIbI
TPEHUs B MPUPOJAEC U TEXHUKE; BIUSIHHE aTMOCHEPHOTO JaBJIECHUSI HA >KUBOU
OpraHu3M; TUIaBaHWE PbHIO; pblYard B TeJie YEJIOBEKA; MPHU 3TOM IEPEBOIAUTH
MPaKTUYECKYI0  3a7a4yy B y4eOHYI0,  BBIICIATh  CYIICCTBEHHBIE
CBOMCTBA/TIPHU3HAKHA (PU3HYECKUX SBJIICHUI C TOMOIIBIO TIEarora;

— OIKUCHIBaTh W3YYEHHBIC CBOWCTBA TeNl W (U3UYECKUE SBICHUS, HCIOIb3Ys
dbu3uyeckre BeMMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBAa, BPEMs, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHDKECTH, BEC Teja, Cuila
TpeHUs, JaBlieHHe (TBEPAOro Tela, KUIKOCTH, raza), BHITAJIKUBAIOIIAs CHUJIA,
MexaHuueckas paboTa, MOITHOCTh, IJIEUO CHJIbI, MOMEHT CHUJIbI, KOO(DPHUIIUCHT
MOJIE3HOTO JACHCTBHS MEXaHU3MOB, KHHETUYECKAs ¥ MOTCHIINATbHAS YHEPTHS) C
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OMOpol Ha CcXeMy; IMpU ONHCAHUM PACKPbIBATh (PUINYECKUA CMBICH
UCIIOJIb3YEMbIX BEIUYHMH, UX 0003HAUYECHUSI M €AUHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums Qopmynsl, ceazviéaoujue OaHHYI0 QU3UYECKYIO 8eIUYURY C OpyUMU
BeUYUHAMY, CMPOUMb 2PAQUKU  UZVYEHHBIX 3asucumMocmeli Qu3UYecKux
genu4yH C ONIOPOU HA TUJAKTUUECKUM MaTEpHUa,

XapaKTepU30BaTh CBOMCTBA Tel, GU3NUYECKUE SBICHUS U MPOIECCHI, UCIIONB3YS
IpaBUJia CJI0XKEHUsS CUJI (BIOJIb OJTHOM TIpsiMoM), 3axon I yka, 3axon Ilackans,
3axon Apxumeoda, npasuno pagHogecus pviuaza (010Ka), «30710moe NPaguioy
Mexanuxu, 3aKOH COXPAHEHUS MEXAHWYECKOW SHEPruM; IpPU STOM aBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3aNUCHIBAMb €20 MaAmeMamuyeckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CylcoeHuem niana pabomsi,
OOBACHATH (PU3MYECKUE SIBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallll PAKTUKO-OPUEHTUPOBAHHOTO XApaKTEPaA: IIPU IMTOMOIIA
MeJarora BbISBIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE W3
1—2 noruyeckux maroB ¢ onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peniaTh THUIIOBBIE pacyETHBIE 3aJaud B 1JE€HCTBHE C OMOPOW Ha AITrOPUTM,
pEIBapUTEIBHO Pa300paHHBIN COBMECTHO C MEJAroroM, UCIOJIb3Ysl 3aKOHBI U
(opMyIbl, CBSA3bIBAIOLINE (PU3NUECKME BEIMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3a/1ayyl 3alKChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMYMHBI B
GopMynsl W TNPOBOAUTH PAaCyYE€Thl, HAXOIWUTh CIPABOYHBIE JIaHHBIE,
HEO0OXOAMMBIE NIl PEIICHMS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTD MOIYYEHHOM
(br3UYECKON BEIMUUHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIN (PU3UUECKUX
METOJIOB TIOCJIE€ MPEIBAPUTEILHOTO OOCYXACHUS C MeNaroroM; Mpu MOMOIIU
[eJjarora B ONKUCAHUU MCCIIEN0BAHUS BBIICIIATH IPOBEPSAEMOE IIPEATIONIONKEHNE
(rumote3y), ¢ OmOpoOll Ha JUOAKTUYECKUM MaTepual pas3auyaTb U
MHTEPIPETUPOBATh MOJYYECHHBIN pe3ynbTaT, HaXOAUTh IOCNe OOCYKIEHUS C
MeJaroroM OMMOKHU B XOJIE OIbITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTATAM;

yMETh HaXOJIUTh C UCIOJb30BaHUEM HHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OMBITHI 10 HAOTIOJEHUIO (PU3UUECKUX SBJICHUA WIH (PU3NYECKUX CBOMCTB TEI:
(GopMynHpoOBaTh NPOBEpPAEMbIE NPEANOJOKEHUs, CcOoOUpaTh YCTAHOBKY
U3 MPEAI0KEHHOT0 000PYAOBaHUS C ONOPOI HAa CXEMY, 3aITUCHIBATH X0/ OIBITA
U GOpMyIMPOBATH BBIBOJIBI 1O/1 PYKOBOJCTBOM IEarora;

BBITMOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSHHUSA, BPEMEHH, MacChl Tena, 00bEMa,
CHJIBI U TEMIIEPATYPBI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB
C OTIOPOIl HA aNTOPUTM; 3alUCHIBATh MTOKAa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJHUTH COBMECTHO C IIEJAaroroM MCCIEAOBAHUE 3aBUCUMOCTH OJHOM
(bu3MUecKoil BEIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX HW3MEPEHHI
(3aBHCHUMOCTU TIyTH PAaBHOMEPHO ABUXKYILIErOCsS Tejda OT BPEMEHH JBHXKECHUS
TENA; CUTbl MPEeHUs CKONbICeHUs Om eeca mend, Kaiecmea o00pabomxu
nosepxHocmeli men U HE3ABUCUMOCMU CUNbl MPEeHuss om niowaou
CONPUKOCHOBEHUSL MEJl; CUNbL YNPY2OCNU OM YOJIUHEHUS. NPYIHCUHDL,
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BLIMANKUBAIOWEL CUbI OM  00bEMA NOSPYHCEHHOU HaACmU meid U om
NJIOMHOCMU  HCUOKOCMU, €€ He3aA8UCUMOCMU Om NIOMHOCMU mend, Om
2nyOuHbl, Ha KOMOPYIO NOZPYIHCEHO MEeN0, YCA08UU NIABAHUA Mel, YCI08Ul
paesnogecusi pvluaea u 010K08); TIOJ PYKOBOJCTBOM I€Jarora y4yacTBOBAaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIIEeNOBaHUsS, COOMPATh YCTAaHOBKY M BBITIOJHSTH
U3MEpEHUs, CIeAys MpeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BHJE MNPEIJIOKEHHBIX
TabJIUI ¥ TPaUKOB, IETaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHMS;
COOTHOCUTh KOCBEHHBIE U3MEPEHHUS (PU3NYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA KUAKOCTU M TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JaBJICHUE
BO3/lyXa; BRITAJKMBAIONIAsl CHJIA, ACUCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTD
Ten0; KOA(PGUIMEHT TMOJIE3HOTO JCHCTBUS TMPOCTHIX MEXAHW3MOB), CIEIys
MPEJIOKEHHONW HHCTPYKIIMU; TIPY BHITIOJTHEHUH U3MEPEHUI 1O PYKOBOJCTBOM
nejarora coOMparh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUYCHUE
HCKOMOM BEJIUYHMHBI;

coOI01aTh MpaBujia TEXHUKU O€30MacHOCTH IMpu padoTe ¢ 1adopaTopHbIM
000py1I0BaHUEM IOCIIE MIPEABAPUTENBHOTIO OOCYKIEHUS C MEAarorom;
COTIOCTABJIATh NPUHLMUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, phIyar,
MOJBIKHBIM W HEMOJBIKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OMOpOM Ha
JTUJTAKTAYECKAN MaTepuan,

XapaKTepU30BaTh MPUHIUIIBI JCHCTBHUS U3yYEHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB NOCIE MPEABAPUTENBHOTO O0CYXKACHUS C IIEar0roM ¢ OIOpOM Ha UX
onucaHuss (B TOM 4YHCle: NOJUIMIIHUKH, YCTPOHCTBO BOAONPOBOAA,
TUIpaBIMYECKUN MPEcc, MAaHOMETP, BEICOTOMED, MMOPIIHEBOM HACOC, APEOMETD),
UCTIOJNb3ysl 3HAaHUSA O CBOMCTBaX (PU3MUECKUX SIBIEHUI U HEOOXOJUMbIE
(u3nyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(OpPMALMIO O MpUMepax MPaKTHYECKOTO
MCTIOJIb30BaHus (PM3NUYECKUX 3HAHHI B TOBCETHEBHOM JKM3HU AJIs1 00eCreUeHUs
0e30MacHOCTH MpU OO0pAILIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUs 3I0POBbS M COOJIOJICHUS HOPM DKOJIOTMYECKOTO TIOBEIEHUS B
OKpYXaruIen Cpere;

OCYIIECTBIISITH C MOMOLIBIO TIe1arora 0TOOpP UCTOYHUKOB MH(POpPMAIUU B CETU
WHTepHET B COOTBETCTBUHU C 33JaHHBIM IOHWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HaHUW U MyTEM CPaBHEHMS Pa3IMUHBIX HCTOYHUKOB BBIICISATH
uHpOpMaLlMI0, KOTOpas SABISETCS NPOTHUBOPEUYUBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMOJHEHWH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTEpHUalbl, PECypCHI
cetu  MuTepHer; BiameTh  NpuUéMaMH  KOHCIICKTUPOBAaHUS  TEKCTa,
npeoOpazoBanust HHGOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh [10J1 PyKOBOJCTBOM IIe/larora ¢ 00CyX/1IeHueM Ij1aHa paboThI KpaTKHe
MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHUKOB MH(OpMALIUU
(U3UYIECKOTO CONIepKaHus, B TOM YUCIIE MyOIMYHO AeNaTh KPaTKHUE COOOIICHHS
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O pe3ysibTaTax MPOEKTOB WM Y4€OHBIX HCCIIEJOBaHMI; MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh U3yUEHHbIN MOHATUIHBIN anmapar Kypca QU3uKH, COPOBOXKIaTh
BBICTYIUJICHUE MTPE3CHTALINEH;

— TMpPHU BBIIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUUN TOJ PYKOBOJCTBOM
mejarora pacopeneniarb OOf3aHHOCTH B TIpyHle B COOTBETCTBUM C
[OCTABJICHHBIMU 3a/la4yaMH, CJIEIUTh 3a BBIOJHEHUEM IIJIaHA JEHCTBHIA,
aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTb TIPYMIIbI;
BbICTpAauBaTh KOMMYHHUKATHMBHOE B3aUMOJICHCTBUE, YUYUTHbIBas MHEHUE
OKpY>KAIOIIIHX.

8 KUIIACC
[IpeameTHble  pe3ynapTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpa’KaThb
c(OPMUPOBAHHOCTH y 00YYAIOIINXCS YMEHU:

— OPHUEHTUPOBATHCS B MOHITHUIX M ONEPUPOBATH MU Ha OA30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYJ, arperaTHbIe
COCTOSIHHSI BEIIECTBA, KPUCTAIMYECKHE U aMOpP(HBIE TeJa, HACBIIIEHHBIN U
HEHACBIIICHHBIN Map, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHs,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIA AIEKTPUYECKUN 3apsll, DIECKTPUUYECKOE
1oJie, NPOBOJHUKUA U JHUAJIEKTPUKH, IIOCTOSHHBIA SJIEKTPUUYECKUU TOK,
MarHuTHOE TOJIE;

— pa3nuyaTh SBICHUSA IIOCJE MPEIBAPUTEIHHOTO OOCYXKIEHUS C TMEJarorom
(TemyioBoe pacIIMpeHHe/ckaTue, TeIulonepenaya, TEMJIOBOE pPaBHOBECHE,
CMauyvBaHuE, KaWUISIPHbIE SBJIEHUS, UCHApEHUEe, KOHAEHCAlMs, IJIaBJICHHE,
KpUCTaJUIN3alus (oTBEpAEBaHUE), KHUIICHUE, TerJionepeaaya
(TEenJIOMPOBOJHOCTh,  KOHBEKIHUS,  W3JIYYEHHUE);  DJICKTpU3alus  Tedl,
B3aUMOJICMCTBUE 3apsAJ0B, JIEUCTBUS BJEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJEHUCTBHE MArHUTOB, JEHCTBUE MArHUTHOTO  IOJS
Ha TPOBOJHHUK C TOKOM, D3JIEKTPOMATrHUTHAsT WHAYKIUS) IO OMNHUCAHUIO HUX
XapaKTEPHbIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
busnueckoe sSBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEJarora MPOSIBICHUE H3YYEHHBIX (HU3UYECKUX
SBJICHUM B OKPY>KaIOIIEM MHUPE, B TOM unciie (GU3NIECKUE SIBJICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSKEHUE U KANUJUISIPHBIC SIBJIICHUS B IPUPOJIE, KPUCTAILIBI B
npupoae, wuznydeHue CoiiHLA, 3amep3aHue BOJAOEMOB, MOpPCKHE OpH3Bbl,
oOpa3oBaHHME pOCHl, TymaHa, HWHEs, CHEra; »JJEKTPUUYECKUE SIBIICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE IOJe 3eMJu,
Ipeid MOI0COB, pPOJAb MArHUTHOTO TOJIA ISl JKU3HM Ha 3emiie, MOJISIpHOE
CUSIHUE; MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7ady B y4e€OHYIO, BBLACISATH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (DU3UUECKUX SIBJICHUIA;

— OIKUCHIBATh MOJ] PYKOBOJCTBOM TMeaarora ¢ OOCYKJICHHEM IuTaHa pPadOoThI
M3YYEHHBIE CBOWCTBA TeN W (PU3MUECKHE SBICHUS, UCIOJB3Yys (U3HUUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSII SHEPrus, KOJWYECTBO TEILIOTHI,
yZAeJIbHAsI TEIUIOEMKOCTh BEIECTBA, yJEIbHAasl TEIUIOTA IJIABJIEHUS, YAEIbHAs
TEIJI0Ta Mapoo0pa3zoBaHus, yelbHas TeIIOTa CrOpaHus TOIIINBA,
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KO3 QUIIMEHT MOJe3HOro JEeWCTBHSI TEIUIOBOM MAIlUMHBI, OTHOCHUTEJIbHAS
BJIQXKHOCTh BO3/1yXa, DJIEKTPUYECKUM 3apsAll, CHJIA TOKa, HJIEKTPUYECKOE
HaIpsSOKEHUE, COMPOTHUBJIEHUE TMPOBOAHUKA, YAEIBHOE CONPOTUBICHUE
BEIIECTBA, PadOTa M MOIIHOCTh BJICKTPUYECKOTO TOKA); MPH OMHCAHUU
NpaBWJIBHO TPakTOBaTh C TIOMOIIBIO TeAarora (PU3WYECKUl  CMBICI
HCIOJIb3YEMBIX BEJIWYMH, O003HAUCHHUS U €IUHUIBI (U3UYECKUX BEIUYMH,
HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (DU3UUECKYI0 BEIUYUHY C
APYTUMH  BEIMYUHAMH, CTPOUTh TpadUKH U3YYEHHBIX 3aBUCUMOCTEU
(bU3HYEeCKNX BETNYNH;

OTPEENATh MOCIE MPEABAPUTEIHHOTO 00CYXKICHUS C MEeIaroroM CBOMCTBA Tell,
¢usznyeckue SBIEHUS U TMPOLECCHI, HCIONb3ys OCHOBHBIC TOJOXKCHUS
MOJIEKYJIIPHO-KMHETUYECKOM  TEOpPHUH  CTPOEHUs  BEIIECTBA,  NPUHIUI
CYIIEpIIO3ULIMH TI0JIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHMS 3apsja,
3akoH Oma 11 ydacTka wuemnu, 3axoHn /J[coynsa—Jlenya, 3aKOH COXPaHECHMS
SHEPIruy; NpPH 3TOM HAXOIAUTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA H €ro
MaTe€MaTUYECKOE BBIPAXKEHHE C ONOpPOd Ha LHU(PPOBBIE 00pa30BATEIbHbBIE
pecypcesl;

COOTHOCHUTB T10J1 KOHTPOJIEM Iefarora (pu3nyecKue Mmpolecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA,
IpU MOMOIIM TEJarora BBIABISATh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHHE U3 |—2 JTOrMYecKHUX MIaroB ¢ OMOpoi Ha 1—2 U3y4yeHHBIX CBOMCTBA
(u3HUeCcKUX ABICHUM, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIE 3a1a4l B |—2 MEHWCTBUS C ONMOPOW HA aJIrOpPUTM,
peIBapUTEIBLHO Pa300pPAHHBII COBMECTHO C MENAaroroM, MCIob3ys 3aKOHbI U
(opMyJibl, CBA3bIBaIOIINE (DU3HMUECKHUE BETMUYUHBI: HA OCHOBE aHaJIN3a yCIOBUS
3a/la4yM 3amuChIBaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK JAHHBIX JUIS
pelieHusl 3aJaud, BBHIOMpATh 3aKOHBI M (HOPMYJBI, HEOOXOIUMbIE ISl €€
peuieHusi, MNPOBOAUTH pacy€Tsl M CpPaBHUBATh IIOJYYEHHOE 3HAYEHHUE
(pU3HUECKOI BEIMYMHBI C U3BECTHBIMU TAHHBIMU;

MMETh NPEICTaBICHUE O MPOoOJeMax, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH
(U3MUECKMX METOJOB IMOCJE MPEABAPUTEIBLHOTO OOCYXKIEHUS C TEAaroroM;
MCIIOJNIb3Ysl ONUCAHUE UCCIIEAOBAHMS, BBIIEIATH MPOBEPSEMOE MPEANOII0KEHUE,
OLICHUBATh IPABUJIBHOCTh IMOPs/IKA IPOBEACHHUS UCCIEIOBAaHUS, JI€JaTh
BBIBO/IbI;

YMETh HAaXOJUTh C HCMIOJb30BAaHUEM IHQPPOBBIX 00pa30oBaTEbHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHUIO (DU3UYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEI
(KanmuJuIsIpHBIE SIBJICHUS, 3aBHUCHUMOCTb JABJIEHUS BO3JlyXa OT €ro o0béMa,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3IIYYEHUH OT
[[BETa M3JIy4arolleil/moraomarieid MoBEpXHOCTH; CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIEPaTypPhl )KUAKOCTH U IIIOMIAIA €€ MOBEPXHOCTH; AJIEKTPU3ALUS TEl U
B3aMMOJICUCTBHE JJIEKTPUUYECKUX 3aps/iOB; B3aHMMOJICUCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yaJIM3al[1si MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; IEUCTBUS
MarHMTHOTO MOJIsl HA TPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
AIIEKTPOJABUTATEINS TIOCTOSIHHOTO TOKa): (POPMYIHPOBATH MIPOBEPSEMBIC
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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 MOMOUIM I[eJarora CpaBHUBAThH
pe3yJIbTaThl U3BMEPEHUI ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C II€AAroroM MCCIEI0BaHUE 3aBUCUMOCTH OJHOU
¢u3nyecKoil BETUYMHBI OT JPYTOW C HCIIOJIB30BAHUEM MPSIMBIX H3MEpPEHUI
(3aBHCHUMOCTb CONPOTHUBIICHHS IPOBOJHHMKA OT €ro JUIMHBI, IUJIOLIAIU
MOMNEPEYHOT0 CEYEHUS] U YJEIbHOIO COMPOTHUBJIEHHUS BELIECTBA ITPOBOJHUKA;
CWJIbl TOKAa, WAYLIErO 4Yepe3 MPOBOAHHUK, OT HANPSIKEHUS Ha IMPOBOJHHUKE;
UCCJIEOBAHUE  TOCIEIOBAaTEIbHOTO W MApPaUIEIBbHOTO  COEAMHEHUI
MIPOBOJIHUKOB):  IJIJAHUPOBATh HCCIIEOBAaHUE, COOUpaThb YCTAaHOBKY U
BBIIIOJIHATH U3MEPEHUS 110l PYKOBOJICTBOM I1€1arora, ciaeays NpeioKEeHHOMY
IU1aHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHONW 3aBUCUMOCTH B BUE TaOJIHI] U
rpaduKoB, enaTh BHIBOABI IO pe3yibTaTaM MCCIEA0BaHUs MOCIIE 00CYKICHUS
C IIE1aroroM;

COOTHOCUTh KOCBEHHBbIE HW3MEpeHUs (U3NYECKUX BEIWYUH (yAeJabHas
TEIJIOEMKOCTh BEIIECTBA, CONMPOTHUBIICHHE MPOBOJAHMKA, padOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): € MOMOULIBI0 MEAarora IUIAHUPOBaTh H3MEPEHUS,
coOupaTh  3KCHEPUMEHTAIBHYIO  YCTAHOBKY, CIEIysl  IPEIJIOAKEHHOU
MHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUUHHBL;

coO01aTh MpaBujia TEXHUKU 0€30MacHOCTH Mpu padboTe ¢ 1adopaTopHbIM
000py10BaHUEM MOCIIE MTPEABAPUTEIBHOTO OOCYKIEHUS C MEAarorom;
CONOCTAaBJIATh C TIOMOIIBIO IM€Jarora MPUHLHUIBI JEUCTBUS HN3YYEHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HAa UX ONMUCAHUs (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUUECKOW DHEPruu, DSIEKTPOOCBETUTEIIbHbBIE
NpUOOpBI, HarpeBaTeNbHbIE AJIEKTPONPUOOPHI (MPUMEPHI), AIEKTPUUECKUE
MPEAOXPAHUTENHN; BJIEKTPOMArHUT, 3JIEKTPOJBHUraTeilb IMOCTOSHHOIO TOKa),
UCIIONIBb3Ysl METOAMYECKUE MaTepuaibl O CBOMCTBAX (PU3UYECKHUX SIBICHHUN U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEIBHOTO OOCYXKIEHHS C IMEJaroroM MpocThIe
TEXHUYECKUE YCTPOMCTBA M M3MEpUTEIbHBbIE MPUOOPHI IO CXEeMaM H
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IMCHXPOMETP,
TUTPOMETp, JBUTATENIb BHYTPEHHErO0 CrOpaHus, OAJIEKTPOCKOI, PeocTar);
COCTABJISITh CXEMbl JJIGKTPUUECKMX LIeTe C TMOCJIEeA0BATENbHBIM U
napajijieibHbIM COEUHEHUEM D3JIEMEHTOB, COOTHOCS YCIIOBHbIE 00O3HAUYEHHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HHMOPMALMIO O MNPHUMEpPax MNPAKTUYECKOTO
MCIOJIb30BaHus (PM3NYECKUX 3HAHUI B TOBCETHEBHOM JKU3HU AJIs1 00ecreueHus
0€30MacHOCTH MPU 0OPAIEHUH ¢ MPUOOPAMU U TEXHUIECKUMHU YCTPOUCTBAMH,
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COXPAHEHHUSl 3/10pOBbS U COOJIOAEHUS HOPM JKOJOTMYECKOrO IMOBEICHUS B
OKpPYXKaroIlEel Cpee;

— OCYIIECTBJISITH C TIOMOIIbIO TMEeAarora MOUCK HHpopMamuu (U3NIECKOTO
colepKaHus B ceTH HTEepHET, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IIYyTEM
CpPaBHEHHUS JTOTIOJHUTEIbHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIB30BaTh INPHU BBINOJIHEHUH Y4E€OHBIX 33JaHUIl OTOOpaHHYIO IEAArorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOrO COAEpk aHUs, CIPABOUYHBIC
MaTepHuallbl, pecypcebl ceTh VIHTepHET; BiaaneTs NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBaHus HH(GOPMALIMU U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO
C ONOPOM Ha aJITOPUTM U YTOUHSIOIIKAE BOIPOCHI NIENArora;

— CO3/aBaThb IMOJ PYKOBOJCTBOM II€farora C OOCYXJIEHUEM IUIaHa padOThI
MMCbMEHHbIE M KpAaTKHE YCTHbIE COOOIIEeHHs, 0000mas uHGOpMALHIO W3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEP>KAaHUS, B TOM YUCIE MyOJIMYHO
IIPEACTABIATh PE3YJILTAThl IPOECKTHON WU UCCIEA0BATEIBCKON AEATEIBHOCTH;
IIPM 3TOM TPAMOTHO HCIIOJb30BaTh M3YYCHHBIM IOHATUHHBIN amnmapar Kypca
(U3MKH, COMPOBOXKAATH BHICTYIIJICHUE NTPE3ECHTALUEH;

— IIpH BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U UCCIIEI0BAaHUIN (PU3NUECKUX MTPOLIECCOB
MO/ PYKOBOJCTBOM Me€Narora pacrnpeiesisTb OOs3aHHOCTH B TIpynmne B
COOTBETCTBHUM C IOCTABJICHHBIMM 33/1a4aMHM, CJIECIUTH 34 BBIIOJHEHUEM ILIAHA
NEeUCTBUIN U KOPPEKTUPOBATH €ro, aJIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
NEATENIbHOCTh TPYNIbI; BBICTPAaMBaTh KOMMYHMKATHBHOE B3aWMOJECHCTBHE,
MPOSIBJISISt TOTOBHOCTD pa3peliaTh KOHMIUKTHI.

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

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUPOBaThH MMM Ha 0a30BOM YPOBHE:
cucTteMa OTcu€ra, MarTepuaibHasi TOYKa, TPAEKTOPHUS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO ABWXKEHUS, nedopmanus (ymnpyras, miacTHYecKas), TPEHUE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTb M TMEpPerpy3ku; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOro Tena,
paBHOBECHE; MEXaHUYECKHME KoJieOaHUs U BOJHBI, 3BYK, HH(Pa3BYK
U YIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JE€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JNaJIbHO30PKOCTb, CHEKMPbl UCNYCKAHUSL U NOTOWCHUS,
anbda-, 6eTa- ¥ raMMa-u3IIydeHHs], U30TOIIbI, SJIepHAsi YHEPTEeTHKA,

— COOTHOCHUTbH SIBJIEHUSI TIOCJE MPEABAPUTEIBHOIO OOCYXKICHHS C IEeJAarorom
(paBHOMEpHOE " HEpaBHOMEPHOE IpSIMOJIMHEMHOE JBUKECHHE,
PAaBHOYCKOPEHHOE TMpPSIMOJIMHEMHOE JBW)KEHUE, CBOOOJIHOE TAaJeHUE Tell,
PaBHOMEPHOE JBH)KEHUE MO OKPY>KHOCTH, B3aMMOJIEUCTBHUE TE€J, PEAKTHUBHOE
IBWKEHUE, KoJiebaTellbHOE JIBIDKEHHME (3aTyXalollMe U BbIHYXKJICHHbIE
KojeOaHus), PE30HaHC, BOJHOBOE  JIBIJKEHHME, OTpPaXX€HUE  3BYKa,
IPSIMOJIMHENHOE paCIpPOCTPAaHEHUE, OTPAKEHUE U ITPEIOMIIEHUE CBETA, ITOJIHOE
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BHYTpPEHHEE OTPAKCHHE CBETA, PA3JIOKECHHE OEIIOT0 CBETA B CIIEKTP U CIIOKCHUE
CIEKTPAJIbHBIX IIBETOB, IUCIEPCHS CBETa, SCTECTBCHHAS PaJMOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa W3JIYYCHHS) 1O ONHUCAHUI0 UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOMINX JTaHHOE
duznyeckoe sBICHUE;

pacmo3HaBaTh C TOMOINIBIO TIEAArora MPOSBICHUE W3YYCHHBIX (U3HYCCKUX
SBIICHUH B OKpYXKaroleM Mupe (B TOM 4uciie (GU3UUECKHE SIBICHUS B IPUPOJIC:
OPWIUBBL U OTJMBBI, JBWKEeHHE TuIaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKCHUE JKUBBIX  OPraHU3MOB, BOCIPHUSATHE 3BYKOB  KHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMUYECKIE BOJIHBI, IIyHAMH, 3X0, I[BETa TEJl, ONTHYECKUE
SIBIICHUS B TIPUPO/IE, OMOIOTUIECKOE JICHCTBUE BUAUMOTO, YIbTPa(hHUOIETOBOTO
M PEHTTEHOBCKOTO W3IyUYEHUH; €CTeCTBEHHBIM pPaJUOAKTHUBHBIA  (OH,
KOCMUYECKHUE JY4Yd, PAJUOAKTUBHOE W3JIYyYEHUE NPUPOJHBIX MHHEPAJIOB;
JEHCTBYC PATMOAKTUBHBIX M3TyUYEHUN HA OPTaHW3M YEJIOBEKA), TIPH STOM IO
PYKOBOJICTBOM TIeJlarora TEPEeBOIUTh MPAKTUYECKYIO 3a1ady B y4eOHYIO,
BBIJICISITH CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PM3UUECKUX SBIICHUN;
ONUCHIBATh MO/ PYKOBOACTBOM Iefarora ¢ OOCYXXIEHHUEM IUlaHa pPaboOThI
U3YYCHHBIC CBOWMCTBA TeJl U (PU3UYECKUE SIBICHUS, UCHOJIBb3YSd (PU3MUECKHE
BEJTMYMHBI (CpEHSIE UM MIHOBEHHAs CKOpPOCTh Teja IMPU HEPaBHOMEPHOM
JIBWKEHUH, YCKOPEHUE, MepeMelIeHue, MyTh, YIJIOBas CKOPOCTh, CUjla TPEHHUS,
Cujia YIOpyrocTH, CUja TSXKECTHU, YCKOpEHHE CBOOOJHOTO MaJeHHs], BeC Tea,
UMITyJIbC TeJla, HMMIYJIbC CHJIbl, MEXaHW4yeckas paboTa U MOIIHOCTb,
NOTCHIIMAIbHASI JHEPTUs Tella, TMOJHSATOrO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTCHITHABHAS DHEPTUS CXKATOW MPYKWHBI, KHHETHYECKAsT YHEPTHs, TMOJHAS
MEXaHWYeCKas DHEpPrus, IEePUOJ W dYacToTa KoJjieOaHW#, IJWHA BOJHBI,
I'POMKOCTH 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMICHUS
Cpenpl); TpU OMHCAHWUU C TIOMOIIBIO YYUTEIS TIPABWIBHO TpPAKTOBATh
(GU3UYECKUIT CMBICT HCIOJIB3YEMBIX BEIUYMH, OOO3HAYCHHS W CAUHUIIBI
(Gu3MYeCKNX BEJIWYUH, C OMOPOM HAa METOAMYECKHUX MaTepuaid HaXOJIHUTh
dbopMynbl, CBSA3BIBAIONIME JAaHHYIO (U3MUECKYIO BEJIMYUHY C JAPYTUMH
BEIMYMHAMH, CTPOUTH TpaduKM H3YyUYEHHBIX 3aBUCUMOCTEH (DU3UUECKUX
BEJIMYHH;

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

COOTHOCHTh IO/ KOHTPOJIEM Teiarora Gu3nyeckue mpoiecchl U CBOMCTBA Te,
B TOM YHUCJIE M B KOHTEKCTE CUTYaIIMI MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH MPU TIOMOIIM TIeJarora MPUYMHHO-CIICACTBEHHBIC CBS3H, CTPOUTH
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0o0bsicCHEHHEe M3 2—3 JIOTMYECKHX IIIaroB ¢ ONOpOM Ha 2—3 HU3YYEHHBIX
CBOMCTBA (QPM3UUECKUX SBICHUM, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
penaTh TUIOBBIE PacU€THBIE 3aaud B |—2 AEMCTBUS C OMOPOM HA alrOpPHUTM,
MIPEABAPHUTEILHO Pa300paHHBIA COBMECTHO C, UCIIOJIB3YsI 3aKOHBI B (DOPMYJIBI,
CBsI3BIBAIONTUE (DU3UYCCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4d
3aMHUChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEIOCTAIONIUME WIM HU30BITOUYHbBIC
JaHHBIC, BBIOMPATh 3aKOHBI M (GOPMYJbl, HEOOXOAMMBIC ISl PpEIICHUS,
IPOBOJIUTH Pacy€Thl U OLEHUBATH C TOMOIIBIO YUYUTEIS PEATMCTUYHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEIMYUHBI,

UMETh MpEeJICTaBIIEHNE O MpobiemMax, KOTOpble MOXHO PEIIUTh MPHU MOMOIIU
(GU3MYEeCKMX  METOMIOB; HWCHOJB3YyS OINHWCAHWE WCCICIOBAHUA, IIOCTC
MPEABAPHUTEILHOTO OOCYXACHUS C TIEAaroroM BBIACIATH TPOBEPSEMOE
MPEANOJIOKEeHNEe,  OIECHWBATh  NPABWIBHOCTH  TOPSAKA  MPOBEIACHUS
WCCJICIOBAHMS, JIeJIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIIBTATHl HAOIIOACHHMA
Y OTIBITOB,;

yYMETh HAXOJUTh C HCIIOJIb30BAaHUEM HU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBONCTB TEN
(u3ydyenne BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS OSHEPIHH;
3aBUCUMOCTH TEepHOJia KoJIeOaHUW MPY>KMHHOTO MasTHHKA OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBI W HE3aBHCHMOCTh OT aMIUTUTYIBI MaJbIX KOJICOaHWM;
NPSIMOJIMHEHOE PAaCIIPOCTPaHEHHE CBETA, Pa3iio’KeHHE OEIOro CBETa B CIIEKT;
M3Y4YEHUE CBOMCTB M300paKeHMsI B IIJIOCKOM 3€pKalleé U CBOWCTB M300PaKEHHUS
npeaMera B coOuparouield JuH3€; HaOMIOJACHUE CIUIONIHBIX M JIMHEWYaThIX
CIIEKTPOB M3JIYUYCHHS): CAMOCTOSITEIEHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
HaOopa 0OOpy/IOBaHUSI C OMOPOM HAa CXEMY; OMHUCHIBATH XOJ OMbITA U €ro
pe3ynbTaThl, GOPMYITUPOBATH BEIBOIBI ITOJ] PYKOBOJACTBOM II€/Iarora;
POBOJUTH TIPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX H3MEPEHUM, Ompeess
CpelHee 3HAUYCHHE HW3MEPSIEMOW  BEIUYUHBI  ((OKYCHOe  paccmosHue
cobuparouet JIUH3bL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEIHHOTO MPUOOopPa;

MIPOBOJIUTH COBMECTHO C TIEaroroM MCCASAOBAHNE 3aBUCUMOCTEN (DU3UICCKUX
BEJIMYMH C HCIIOJIB30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBI)KCHUU 0€3 Ha4aJIbHON CKOPOCTH; TIEpHoa
KOJIecOaHM MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaXE€HUsSI CBETa OT YIJIa MAJCHUS M yrila MPeJIOMJICHHs OT yrila MaJCHHs):
1ocJie 00CYKJIEHUS TI0]T PyKOBOJICTBOM TI€Iarora miaHupOBaTh UCCIEAOBaHUE,
coOupaTh YCTaHOBKY, (DHKCHpOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHMOCTH
¢u3nueckux BETWYMH B BHAE TaOmuil W TpaduKOB, JeNaTh BBIBOJBI IIO
pe3ynbTaTam HCCIICIOBAHUS;

COOTHOCHUTH KOCBEHHBIEC U3MEPEHUSI (DU3NIECKUX BEIMUUH (CPEIHSIST CKOPOCTh U
YCKOPCHHE TelNa MPU PAaBHOYCKOPCHHOM JBM)KCHHH, YCKOPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TMPYXKHHBI, KOIPOUIMEHT TPEHUS CKOIBKCHHUS,
MeXaHWYecKas paboTa M MOIIHOCTh, YacTOTa MW TIEPHOJ KOJcOAHMIA
MaTEMaTUYECKOT0 U MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJIa COOMpAIOIIeH
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JIMH3bI, pPAIMOAKTUBHBIN (DOH): C MOMOIIIBIO TIEAarora MjIaHupOBaTh U3MEPEHHUS;
coOUpaTh SKCMNEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUS, CICAYs
NPEUIO)KEHHOW ~ MHCTPYKIIMU;  BBIYUCISATH  3HAUEHUE  BEJIWYMHBI U
aHaJIM3UPOBATh MOJIYUYECHHBIC PE3YJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTU
U3MEPEHN;

coOMroaTh MpaBWiia TEXHUKH Oe30macHOCTH mpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTENHHOTO 00CYKIACHHUS C ME€1aroroMm;
CONOCTAaBJATh C TIOMOIIBIO I€Jarora OCHOBHBIE IPU3HAKA HW3YYEHHBIX
du3nueckux Mojenel: MaTepualibHasg TouKa, a0COJIOTHO TBEPAOE TEJo,
TOYEUHBI UCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETApHasi MOJIENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa ¢ OOPOM Ha METOJAUYECKHE MaTepPHUabL;
XapaKTepu30BaTh IMOCIE MPEABAPUTEIBHOTO OOCYXICHUS C TeAarorom
MPUHLNINBL JICUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha WX omnucaHusa (B TOM YHUCJE: CIUJIOMETP, JAATUUKU MOJOKECHHUS,
PAcCTOSIHUSI M YCKOPEHHUA, pakeTa, HXOJO0T, OYKH, MEepHUcKol, (oroamnmnapar,
ONTHUYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETP, Kamepa BuibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

UCIIOJIBb30BaTh IMOJ] PyKOBOJCTBOM IE€arora CXe€Mbl U CXEMaTUYHbIE PUCYHKH
M3YUYCHHBIX TEXHUYECKUX  YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TIPOILIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUUYECKUX 3ajady;
ONTHUYECKUE CXEMbl MJi1 MOCTPOCHUS H300pKEHUN B IUIOCKOM 3€pKaje U
cobuparomiei JIuH3e;

MPUBOJIUTH MPUMEPHI/HAXOAUTh HHPOPMAIIUIO O TpUMEpax MNPaKTUUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B TTOBCEIHEBHOM KU3HU JIJIs1 O0eCTIeUeHUs
06e30macHOCTH MpU OOpAIICHUN ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsSI 3/I0POBbSI U COOJIIOJICHHUS] HOPM SKOJOTUYECKOTO TOBEICHUS B
OKPYKaroIIEH Cpee;

OCYIIECTBIISATH MOJI PYKOBOJICTBOM I€/larora MouCcK nHGopmaimu Gu3nieckoro
cojiepkanusi B ceTu MHTepHET, caMOCTOSITebHO (OPMYIUPYST MOUCKOBBIM
3ampoc, HAXOAUTh IYTH  OMNpEJETeHUsS JOCTOBEPHOCTU  MOJYYEHHOM
nH(pOpMaIuU Ha OCHOBE UMEIOLITUXCSl 3HAHUHN U IOTTOJTHUTEIbHBIX HCTOYHUKOB,
HCIIOJB30BaTh MPU BBIMOJHEHUM YYEOHBIX 3aJaHUN OTOOpAHHYIO IMEIaroroM
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEPIKaHMsI, CIPABOYHbBIE
MaTepualibl, pecypchl cet MHTepHeT; BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, MpeodpazoBanusi THGOPMAIIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO
C ONOPOM Ha AJITOPUTM U YTOUHSIONIME BOMPOCHI IEIarora; Co3/1aBaTh MO
PYKOBOJICTBOM TIeZarora ¢ 00Cy>KJeHHuEeM Tu1aHa pabOThl TUChMEHHBIE U YCTHBIE
cOOOIIIeHHs] HA OCHOBE MH(OPMAILIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO
Co/iep)KaHus, MYyOJUYHO TPEACTABIATH  PE3yJIbTaThl MPOCKTHON WM
UCCIIEIOBATELCKON  JIEATEIbHOCTH; TMPU OTOM TPaMOTHO MCIOJIb30BATh
U3YYCHHBIM TMOHATUWUHBIA  ammapar HM3y4yaeMoro pasiena (QU3uKu |
CONPOBOXKJIaTh BBICTYIUICHUE TMpe3eHTalue C y4€TOM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJUYECTBO YaCOB, OTBOJUMBIX Ha OCBOEHHE KaXKI0W TeMbl yueOHOTro npeamera «Dusukay
[IpumepHOI amanTUPOBaHHOM OCHOBHOM OOpa30BaTENbHOM MHpPOrpaMMbl OCHOBHOI'O OOIIETO0 OOpa30BaHMs OOy4aroOUIUXCA C
3aJIepP’)KKOM IICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM paszaenoMm [IpumepHoii paboueil mporpammbl
yueOHoro npenmMera «Puznka» 00pazoBaTeNIbHON MporpaMmMbl OCHOBHOTO 00111ero oopazoBanus. [lpu stom Opranusanus Bnpase
cama BHOCUTb MU3MEHEHHMs B COJIEp)KaHUE U paclpeiesieHne yueOHOro mMarepuaia 1o rogaMm oOydyeHHs, B MOCIEA0BATEIbHOCTh
U3Y4YEHHUS TEM M KOJMYECTBO YacCOB HAa OCBOCHHME Ka)KJOW TEMBI, ONpEACNICHUE OPraHU3alMOHHBIX (OpM OOy4YeHHsS U T.II.
OOOCHOBAaHHOCTb JAHHBIX MU3MEHEHUM OIpeAeNseTcsl BHIOpaHHBIM OOpa3oBaTenbHON opranusanuein YMK, WHIUBUAYaTbHBIMU
MCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHBIX oOywaromuxcsi ¢ 3[IP, cremeHpio yCBOEHHOCTH HMMHU YYE€OHBIX TEM,
PEKOMEHJALMSIMU 10 0TOOPY M alanTaluK yueOHOTo MaTepualia o (pusuke, npeacTaBieHHbBIMU B [I0SICHUTENBHOM 3aMKCKe.

7 KJIACC (68 )
TemaTnueckmii OcHoBHbIE BUbI 1eSITeJIbHOCTH yYaLIUXCS
OcHOBHOe coep:kaHue . .
010K, TEMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Paznen 1. ®u3nka u €€ poJib B MO3HAHUM OKpPY:Kaouiero mupa (6 u)
duzuka — Oduszuka — Hayka O Tmpupone. SBieHus | BrlsBneHHE OCHOBHBIX Pa3iUYMi MPHU MOMOINM MEAarora Mexay (U3NYECKUMU U XUMHUYECKUMH
HAyKa 0 pupoje | NPUPOILI (MC®).  ®usumueckume  sBiuenus: | npespamenusamu (MC — xumus).
(24) MEXaHHYECKHE, TEIJIOBBIC, aeKkTpuueckue, | PacmosnaBanue u KiaccuuKanus mocie OOCYXKICHHS C IEAaroroM IPH MOMOIIM HABOSIIHX
MarHuTHBIE, CBETOBBIC, 3BYKOBEIE. BOMPOCOB (PM3HUYCCKUX SBJICHUI: MEXaHHYECKHUX, TCIUIOBBIX, O3JCKTPUUECKUX, MATrHUTHBIX
M CBETOBBIX.
Habnronenue u oncanue GU3MYECKUX SBICHUN Ha 0a30BOM YPOBHE.
duznyeckue du3nueckue BEJIMYMHBI. Uzmepenne | OnpeaencHue MpU MOMOIIY IIeJarora eHbl ICICHUS KA HF3MEPUTEIBHOTO MPpHOopa.
6 o
BeJIMYHHBI (2 4) (usnveckux BenmanH. Qusuueckue npubopvl N3mepenne mo oOpasiy MmoJi pyKOBOJCTBOM Ie[arora JIMHEHHBIX pa3MepOB TEJI M MPOMEKYTKOB

5 MC — 21eMEHTHI COJIEPKAaHNS, BKIFOUAIOLINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITH B TEMATUYECKOM [IAHUPOBAHHUH.
6 KypcuBom 0003HaueH yueOHBINH MaTepHAl, KOTOPHII H3y4aeTcs, HO HE BRIHOCUTCS Ha MPOMEXKYTOUHYIO H UTOTOBYIO aTTECTAIIHIO.
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Toepewmnocmyo
CHCTEMA CIMHHUIL.
ﬂemoucmpauuu7

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUUYECKHE,
MarHUTHbIE, CBETOBBIC SIBICHUS.

2. ®duznueckue NTpUOOPHI U MpoLeaypa MPSIMBIX
U3MEpPEHUIl  aHalloOTOBBIM M IU(POBBIM
npudopom.

@DpoumanvHvlie nadopamopuvie padomvl uIu
INEKMPOHHAA OCMOHCIPAY U,

usmepenuti.  MexIyHapoaHas

1. Omnpenenenne LICHBI JIeTICHUS
HU3MEPUTENIBHOTO mpubopa  (MCHOJIB3YA
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. W3mepenne  0o0bEMa  KHUAKOCTH 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.

BrinonHeHre HECNOKHBIX TBOPYECKMX 33JaHMi C ONOPOM Ha aIrOpUTM, INpEBapUTENBEHO
Ppa300paHHBIH ¢ IEAAroroM IO IMOUCKY CIIOCOO0B N3MEPEHHUS HEKOTOPBIX (PU3NUECKIX XapaKTEPUCTHK,
HAIpuMep, pPa3MepPOB MaJbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJBIINX
paccTosHAMN, MaJBIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE Mpe TaraéMbIX CII0COO0B.

EcrecrBeHHO-
HAYYHbIH METOJ
no3Hanus (2 v)

Kak ¢usuka wu japyrue ecTecTBEHHbIE
HayKH M3y4aloT Ipupony. Ecmecmeenno-nayunbiii
Memoo nosHaHuA:  Habriodenue, NOCMAHOBKA
HAY4YHO20 — BOMPOCA,  BLIOBUMICEHUE — 2UNOMES,
9KCNepuMenm no npogepke unomes, 00vicHeHUe
Habnwoaemozo sgnenus. Onucanue Qusuyeckux
S6IEHULL C NOMOUWBIO MOOenell.

[Mpeamet u MeTo bl HUBUKH.
JHemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
JKCIIEpPUMEHTA.

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

— MOYEMY OCTAHABIMUBAETCA ABHKYLIEECS 10 TOPU3OHTAILHON OBEPXHOCTH TEIIO;

— II04EMY B XKapKyIo [I0Or0Jly B CBETJION OAEKIE IPOXJIAJHEN, UEM B TEMHOM.

Br100p cnoco6oB MpoBepKH T'MIOTE3 U3 MPEJIOKEHHBIX MEeIaroroM.

HaOmonenne mnpeuiosKeHHBIX II€AaroroM HCCIIEIOBAaHUHA 10 TIPOBEPKE KAaKOW-TMOO THITOTE3BI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIMIEHHOTO TOPU30HTAIbHO, TeM Ooiblle, 4yeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C Ie1aroroM IMpoCTEHIINX MoieNel (U3NIeCKUX SIBJICHUH (B BUE PUCYHKOB
WJIN CXEM), HallpuMep MaJIeHHe IpeaMeTa; IpsSIMOIMHEHHOE paclipoCTpaHEHHE CBETA.

Pa3nen 2. IlepBona

YyajibHbIe CBeieHUsI 0 cTpoennn BemecTa (5 )

Crpoenue
pemectsa (1 u)

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepvl. Onvimbl, 00KA3bIGAIOWUE OUCKPEMHOE
cmpoeHtue geujecmesa.

@ponmansuvle n1adopamopusle padomvt u

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

OreHKa TpY TMOMOIIM TEXHOJIOTMYECKOH KapThl pa3MEpOB aTOMOB M MOJIEKYN C HCHOJIB30BAHHUEM
¢dororpaduii, mOIyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapUTEILHOT0 00CYKICHNUS € IEAaroroM pa3MepOB MaIbIX TEIl.

7 Bee JlemoHcTparmu 1 JlabopaTopHble paboThl, MPEICTABICHHbIC B COICPIKAHHUH, JOITCKAETCs(MOYKHO) IIPOBOUTD, HCIOJb3Yysl HHDOPMALIMOHHBIE M 3JIEKTPOHHBIC TEXHOJIOTHU (LH(POBbIE
00pazoBaTeNbHBIE PECYPCHI).

35




onvimul®,
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 padomvt u
onvimul

1.0mpiTel 1O HAOJIONCHUIO

pacImpeHns Ta3os.

2.0nbITHl 110 OOHAPYXKSHUIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILIOBOT'O

Ha6J’IIO,HeHI/Ie H 00BICHEHHUE IIpy NOMOIIH Tiegarora 6p0yHOBCKOFO JBMIKCHUA U ABJICHUA ,Z[I/I(l)(l)y?;I/II/I.
HpOBeZ[eHI/Ie U 00BICHEHUE C 0H0p017[ Ha aJIrOpUTM, NPEABAPUTCIIBHO pa306paHH1,H‘/’1 C neaaroromMm
OIIBITOB IIO HaGJ’IIOI[eHI/IIO TCIUIOBOI'O paCIIUPCHUS Ira30B.

HpOBeZ[eHI/Ie U OOBSCHEHHME OIBITOB C OHOpOﬁ Ha aJroput™m, HOpeaABapUTCIbLHO pa306paHHLn71 C
neaarorom 1o 06Hapy)KeHI/IIO CHJI MOJICKYJISIDHOT'O IMPUTAXKCHUA U OTTaJIKUBAHUA.

ArperatHsble
COCTOSIHMSI
BemrecTBa (2 )

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

Hemoncmpayuu

1. Habmonenue quddy3uu.

OmnucaHue oA pyKOBOJACTBOM Iefiarora (C UCIojib30BaHUEM NPOCTHIX MOJIeNIei) OCHOBHBIX pa3inuuui
B CTPOEHUU I'a30B, )KUJKOCTEH U TBEPABIX TEI.

HauanpHble mnpeacTaBieHUsT O MajJoil CXKMMAeMOCTH JKHIKOCTeH W TBEPABIX TeJ, OOJbIION
C)KMMAEMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YpPOBHE I0J] KOHTPOJIEM IEAarora O CoXpaHeHHH (GpopMbl TBEPIBIX TEN U
TEKY4€CTHU KHUJIKOCTH.

Habmronenue 3a onbITaMy, JOKAa3bIBAIOIIUMHE, YTO B TBEPIAOM COCTOSHHM BOJIBI YACTHIIBI HAXOAATCS B
CpeiHeM JAaiblile APYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBlIeHME € ONOpPOM HAa JUAAKTUYECKUH MaTepual IPOCTbIX B3aUMOCBSI3EH MEXIY
0COOCHHOCTSMH arperaTHBIX COCTOSHMH BOZABI M CYIIECTBOBAaHMEM BOAHBIX opraHmmoB (MC —
ouoiorusi, reorpadus).

Pasgen 3. /IpuskeHue u B3aumoaeicreue e (21 1)

Mexannueckoe
aBukenue (3 1)

MexaHnnueckoe JBIKeHHE. PaBHOMepHOe u
HepaBHOMepHOe jBMxeHHe. Ckopocts. Cpeduss

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

HccnenoBanue paBHOMEPHOrO JBMIKEHHSI U ONPENIEICHHUE €r0 MPU3HAKOB MOCIE MPEABAPUTEIHHOIO
00CYXICHUSI C TIEJarOrOM.

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

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

8 31ech U qajee MPUBOANTCS PACIIMPEHHBIH HepedeHb J1a00PaTOPHBIX pabOT M OMBITOB, U3 KOTOPOTO YYHUTEIb JieJaeT BBIOOP 10 CBOEMY YCMOTPEHHIO U € YUETOM CITHCKa SKCIIEPUMEHTAIBHBIX 3a1aHuH,
npeaigaraeMeix B pamkax OI'D mo dusuke.
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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
CKONBKEHMSI OpycKa WM IIapuKa 110
HAKJIOHHOH MJIOCKOCTH.

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 sSIBJICHUS HHEPIIHH.

2. HabnroneHne M3MEHEHHSI CKOPOCTH TIPH
B3aUMO/ICHCTBUH TEIL.

3. CpaBHEeHHE Macc 10 B3aUMOJIEHCTBHIO TeJl.

OOBsicHEeHHE TPU TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3HUPOBAHWE SBICHUM,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKEHHH WIH PE3KOM MaHEeBpe
ABTOMOOMIIS, IOYEMY HEBO3MOKHO MTHOBEHHO IIPEKPATUTh IBIHKCHUE Ha BEIOCHIICIC MIIH CAaMOKaTe
UT. I

Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYOITHX
U3MEHEHHE CKOPOCTH IBUKEHUS Tela B pe3yJibTaTe JeHCTBUS Ha HETO APYrUX TeJl.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alNropuTM, MpEeABaAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha OIpeJelIeHne Macchl Tela, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYOITIX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU TeJla OT €ro MaccChl P B3auMoielcTBUM Teil. M3mepeHnue macchl
TeJa pa3IMYHBIMHU CIIOCOOaMHU.

OmnpepeneHne COBMECTHO € TIEaroroM INIOTHOCTH TeJla B Pe3yJIbTaTe H3MEPSHHS €T'0 MACCHI M 00bhEMa.
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Cuaa. Buasl cun
(14 )

Cumna KaK XapaKTepUCTHKA
B3anMoieiicTBus Ten. Cuila yIpyrocTd W 3aKOH
T'yka.  Hsmepenue  cunwi c  nomowwio
OunHamomempa. SIBICHHWE TATOTCHHS H CHJIA
TsoKecTd. Cuna msscecmu Ha Opy2ux NIAHEmMAax
(MC). Bec mena. Heeecomocms. CrnoxxeHue CHi,
HaMpAaBJIECHHBIX 1o OIHOMU TIPSIMOM.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cKonvoicenus u mpenue noxosi. Tpenue 6 npupoode u
mexnuxe (MC).

jlemomcmpamm2

1. CrnoxxeHUe CHII, HANIPABICHHBIX IO OJHOU
MPSIMOH.

2. [lemoncmpayus  cuisl
PA3TUYHBIX MAMEPUALAx.

@ponmansusle nabopamopnvie padomuvl u

onvimol.

1. OnpenerneHne MWIOTHOCTH TBEPIOTO TeTa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCUMOCTH
pacTsokeHus  (medopManui) TPYKUHBI  OT
TIPHIOKEHHON CYUTBL.

3. OmBIThI, JIEMOHCTPUPYIOLIME 3aBHCUMOCTD
CUIIBI TPCHUS CKOJIXCHUS OT Beca Tela U
XapakTepa CONMPHUKACAIONIIXCS TOBEPXHOCTEH.

ynpyeocmu  Ha

W3ydenne coBMECTHO ¢ MEaroroM B3aMMOJEHCTBHS KaK IPHIMHBI N3MEHEHUSI CKOPOCTH TEJIA HIIH €70
neopMarum.

OmnucaHue Ha HAuaJIbHOM YPOBHE PEaJbHBIX CUTyallMi B3aMMOEHCTBHUS Tell C TIOMOIIbIO MOJETEH, B
KOTOPBIX BBOAMUTCS OHITHE U N300pa’KEHHE CHIIBI.

W3ydeHue noa pyKOBOJICTBOM IEAArora CUibl YIOPYTOCTH, 3aBUCHUMOCTH CHIIBI YIPYTOCTH OT
YAJIMHEHUS! pE3NHOBOTO ITHYPa WX MPY>KUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopou Ha AMJAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX MPOSBIAETCS ICHCTBHE CHIIBI YNPYTrocTH (YHNpPYrocTh Ms4a, KPOCCOBOK, BETOK JE€pEBa
u 1p.).

AHanu3 ¢ Onopoil Ha JUAAKTHUYECKUH MaTepuall IoJ KOHTPOJIEM Iefarora CUTyaluil, CBSI3aHHBIX C
SIBICHUEM TSTOTEHUSI.

[loHuMaHKe ¢ OHOpOi Ha CXEeMbl NPU IOMOLIM IEJarora OpOWTAJBHOTO JBM)KEHMS IUIAHET C
HCIIOb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMHS).

Wsmepenne Beca Tena ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBAaHHE ATOTO CIOCO0a M3MEPEHHUs TOCIe
MIOBTOPEHUS C TIEJITarOrOM.

HabnroneHue sBIeHNUsS HEBECOMOCTH.

Habmonenune 3a 3KcriepUMEHTAIBHBIM TIOJydEHHEM IpaBHJIa CIOKCHMS CHJI, HAIIPABJICHHBIX BJOJb
oHO npsiMoit. Onpenenenye npyu MOMOLIH N€Jarora BEIMYMHbI paBHOJAECUCTBYIOLIEH CHJL.
W3yyeHne noa pyKoBOJACTBOM II€Jarora CHiIbl TPEHHS CKOJIBKEHHS 1 CHIIBI TPEHHSI TIOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOMCTB TPYIIUXCS OBEPXHOCTEH.

bazoBblif aHanmM3 ¢ ONoOpoi Ha AWAAKTHUECKHH MaTephall IMOJ KOHTPOJEM Ieflarora MpakTHYeCKHX
CHUTYyallMii, B KOTOPBIX NMPOSBISETCS NEHCTBUE CUIIBI TPEHHUS, HCIIOIB3YIOTCS CTIOCOOBI €€ YMEHBIICHUS
WIN yBeNWYeHus (KaTaHWe Ha JbDKaX, KOHBKaxX, TOPMOJKEHHE AaBTOMOOWIIS, MCIIOJIb30BaHHE
TIOIITUITHUKOB, TJIaBaHUE BOJHBIX )KUBOTHBIX 1 JIp.) (MC — Ouonorus).

Pemienne TUMOBBIX pacyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIBHO
pa3o0paHHbIil COBMECTHO C T1€J]ar0roM C UCIIOIb30BaHHEM (HOPMYII U pacy€Ta CUIIbI TSXKECTH, CHIIBI
YIIPYTOCTH, CHIIBI TPEHHUSL.

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

JlaByieHnue.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTSIMH H
razamu (3 1)

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

jlemoucmpauuu2

1. 3aBucumMocTh

TEeMIepaTyphL.

JaBJICHUA rasa oT

AnHanmu3 U 00BsICHEHHE C OMOPOW Ha AUIAKTHYCCKHA MaTepHal Mol KOHTPOJIEM IIeAarora OIBITOB H
MPaKTUUYECKUX CUTYalUH, B KOTOPBIX MPOSBIISETCS CUJIA JaBJICHUS.

O0ocHOBaHHE C OMOPOY HA TEXHOJOTHYECKYFO KapTy HMPH ITOMOIIH [IeIarora crioco00B YMEHBIICHUS H
YBEJIMUYEHUS 1aBIICHUSI.

W3zyueHne o pyKOBOACTBOM II€Jjarora 3aBUCUMOCTH JIABJICHUSI ra3a OT 00bEMa U TeMIepaTypehl.
W3ydeHne moa pyKOBOJICTBOM IEJarora 0COOCHHOCTEH TMepeaun JaBJICHUs TBEPIBIMH TellaMH,
KUAKOCTAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIECTBA B
TBEPOM, JKUJKOM H Ta3000pa3HOM COCTOSHUSX MPEAT0KEHHBIMH (DOPMYITHPOBKAMHU.

HabnroneHue 3a 3kcriepuMeHTATBHBIM JOKa3aTeIbCTBOM 3aKkoHa [Tackais.
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2. Ilepenava maBiIeHUS KUAKOCTHIO H Ta30M.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 meifcTBHS C OMOPOH Ha alrOPHUTM, IPEIBapPUTENBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT AaBJICHHS TBEPIOTO Tela.

JlaBienne
suakoctu (5 1)

3aBHCHMOCTH AABJICHHS )KUIKOCTH OT TIIyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyowi. I'uopasnuueckue Mexanusmol.

jlemomcmpamm2

1. Coobmaromuecs COCyIbL.

2. l'mppaBamyeckuii mpecc.

HccnenoBanue ¢ omopol Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJACTBOM IIE€AArora 3aBUCHMOCTH
JAaBIICHUS KHUIKOCTH OT IIyOHHBI OTPYKEHHS U INIOTHOCTH KHUIKOCTH.

HaOmonenne n HavanpHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne COBMECTHO C IEaroroM COOOIIAOIINXCS COCYIOB.

Pemenne THMOBBIX pacu€THBIX 3ama4 B 1—2 melCTBHUS C OMOpPOH Ha aNTOPWUTM, IPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacuyéT AaBICHUS KUIKOCTH.

Habmonenue 3a 00bsICHEHNEM IPUHIUIA ICHCTBHS THAPABIMIECKOTO TPECcca.

AHanu3 M OOBSCHEHHWE C ONOpOH Ha JUIAKTUYECKUH MaTepHayl MoJ KOHTPOJIEM Ieaarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOLIUX NIPOSIBICHUE JaBICHUS KUJIKOCTH U 3akoHa Ilackans,
HalpuMep MPOIECCOB B OPraHM3Me IPpH IITyOOK0BOIHOM HBIpstHUHE (MC — GHosorus).

AtMmocdepHoe
nasiienne (6 1)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YUIHOU 06010UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocpeprozo 0aBneHUs. 3asucumocmeo
ammocghepnozo  Oasnenus Om  GbICOMbL  HAO
yposnem mopa. Ilpubopwer  Ons  uszmeperus
ammocgheprozo oasneHus.

,Zlemoncmpauuuz

1. IposiBieHue AeicTBUS aTMOCHEPHOTO

JIaBIICHNSI.

HabmroneHue 3a sKcriepruMeHTaTFHBIM 00HapYKeHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 u 00BsCHEHHE C OMOPOH Ha TUNAKTUICCKUN MaTepHall IOl KOHTPOJIEM TeIarora OMbITOB U
MIPAKTUICCKUX CUTYAITHH, CBI3aHHBIX C IeiicTBHEM aTMOC(EpPHOTO TaBICHUS.

HaGmonenue 3a 00bsiCHEHHEM CyLIECTBOBAaHHS aTMoc(epbl Ha 3eMile U HEKOTOPBIX IIaHeTax WK e€
OTCYTCTBUS Ha Apyrux mianerax u Jlyae (MC — reorpadusi, aCTpOHOMIS).

BazoBoe moHMMaHWeE MPHYMH W3MEHEHHS IUIOTHOCTH aTMOC(EPHI C BBICOTOW W 3aBUCHMOCTH
aTMOC(EPHOTO TABJICHUSA OT BBICOTHI.

PerieHre TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHs C ONMOPON HA aarOPUTM, IPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEaroroM Ha pacyér aTMOC(EepHOTo JIaBICHUs.

Wzydenue o pyKOBOJICTBOM II€Aarora yCTpoHCcTBa OapoMeTpa-aHepoua.
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HeiictBue
JKU/IKOCTH ¥ ra3a
HA MOrpy:kéHHOe
B HHX TeJ10 (7 4)

Heticmesue srcudxocmu u 2asa Ha Nozpysucénnoe
6 Hux meno. BelTankuBaromas (apxuMenoBa) CUia.

3axon Apxumeoa. Ilnasanue mei.
Bozoyxonnasanue.

jlemomcmpauuu2

1. 3aBUCHMOCTD BBITANKUBAIOMIEH CHJIBI OT

00péMa TOTpYXEHHOH dYacTH Tela W

TUTOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITANKWBAIOMICH CHIIBI BECy

BBITECHEHHOM ’KUJKOCTH.

3. YcnoBue mnnaBaHWs TeN: IUIaBaHWE WM

MOTPpYy)KEHHEe Tel B  3aBHCHUMOCTH  OT

COOTHOIIIECHUS IUIOTHOCTEN Tejla U KUAKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvtmul.

1. UccrnenoBaHne 3aBUCHIMOCTH Beca Tela B
BOJIe OT 00BEMa MOTPYKEHHOH B KHUIKOCTh
Y4acTH TeJa.

2. OnpeneneHue  BBITIKHMBAIOIIEH  CHUIBI,
JEUCTBYIOIEH Ha TeNo, IOrpyXKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBHUCUMOCTH BBITAJIKHBAIOIICH
CUJIBbI, IEUCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT
Macchl Tena.

4. OmBITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTH
BBITAJIKUBAIOIIEH CHUJIBbI, JAEHWCTBYIOUIEH Ha
TEJO B XHUIKOCTH, OT 00hEMA ITOTPYKEHHON B
KHUJIKOCTh YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa W
KOHCTPYUPOBaHUE JIOJKHU U OIpeJelleHue eé
rpy30M0IbEMHOCTH.

HaGmonenue 3a sKCriepuMeHTalIbHBIM OOHAPY)KEHUEM JACHCTBUS KUAKOCTH M ra3a Ha IOTrpyXEHHOE B
HUX TeJIO.

OmnpepesneHne ¢ OMOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIIKUBAIOIICH CHIIBL, IEHCTBYIOMICH Ha TEIO,
MOTPY>KEHHOE B )KUAKOCTb.

HaOmonenue 3a npoBeneHNEM B 00CYKIECHHE COBMECTHO € MEJaroroM OMBITOB, JEMOHCTPUPYIOIINX
3aBUCHMOCTb BBITAIKHMBAIOIIECH CHIIBI, AEHCTBYIOLIEH Ha TEJIO B XKHJIKOCTH, OT 00bEMa MOrpyKEHHON
B ’KMJIKOCTb YacCTH TeJIa U OT INIOTHOCTH KUIKOCTH.

HccnenoBanue o pyKoBOJICTBOM IeJjarora 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa OTrpyKEHHOM
B ’KMJIKOCTb YacTH Tela.

Pemenre THUMOBBIX pacyETHHIX 3a1ad B 1—2 NMeWCTBHUSA ¢ OMOPOM Ha alroOpUTM, NpeiBapUTEIHHO
pa300paHHBIIl COBMECTHO C IIEIaroroM Ha MPUMEHEHHE 3aKOHa APXHMMeE/a U yCIOBHS IUIaBaHUS TeEll.
KoncTpynpoBaHnue npyu NoMOLIM Nearora apeoMeTpa Wid KOHCTPYUPOBAHKE JIOJKU U ONpecICHNE
€€ Irpy30IIOABEMHOCTH.

Pa3nen 5.

Pa6oTa u MomHoCTh. JHeprus (12 v)

Pao6ora
M MOIIHOCTH
Gy

Mexannueckas pabota. MOITHOCTh

Habmronenne 3a KCIIepUMEHTAIBHBIM ONPEAETICHHEM MEXaHWYECKOH pabOTHl CHIIBI TSDKECTH MpPH
MaJieHUU TeJla M CWIbl TPEHUs IpPU PABHOMEPHOM IEPEMELIEHMU Tela IO TOPU30HTAIBHOM
IIOBEPXHOCTH.

Habmronenue 3a geMoHCTpaIuei pac4éra MOIIHOCTH, Pa3BHBAEMON IPH MOABEME TI0 JISCTHHUIIE.
PenieHne THUIOBBIX pacy€THBIX 3a1a4 B 1—2 MEHWCTBHS C OMOPOW HA AITOPUTM, NPEABAPUTEIHHO
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pa300paHHBII COBMECTHO C ITEaroroM Ha pacyéT MEXaHWIECKOH pabOThl U MOIIHOCTH.

IIpoctbie
MeXaHu3MBbI (5 1)

[IpocThie MeXaHU3MEBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [Ipasuno  paeHosecusi  pwlyaead.
Ilpumenenue npasunra paguosecuss pwviuaea K
onoky. «3onomoe npasunoy mexanuxu. KIIJI
MPOCTBIX MEXaHW3MOB. IIpocThie MEXaHH3MEI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. IlpumepsI IPOCTHIX MEXaHU3MOB.

@ponmansusle nadbopamopHvie padbomel u
onvimol

1.Onpedenenue pabomuvl cunbl mpeHus npu

DPABHOMEPHOM 08uUdCEHUU mena no

20PU3OHMANBHOU NOBEPXHOCHILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. UWsmepenue KII[] wnaxnonnou niocxocmu

(3NeKMPOHHASE OeMOHCMPaYUs).

HayanpHoe nOHMMaHuE BBIUTPHILIA B CHJIE IPOCTHIX MEXAaHU3MOB Ha IIPUMEPE pblyara, MOoJABHKHOTO
1 HETIOJIBIYKHOTO OJIOKOB, HAKJIOHHOHN TIOCKOCTH.

HccnenoBanue COBMECTHO C MENArOroM yCJIOBHS paBHOBECHS phlyara.

OOGHapy>eHHe MoJ| PYKOBOJACTBOM IeAarora ¢ ONOpPOH Ha IWJAKTHYECKHH MaTepual CBOICTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranm3max (MC — Guomnorus).

Habmronenue 3a SKcIiepruMEHTaIBHBIM JOKa3aTEIECTBOM paBEHCTBA pabOT NMpH MPHUMEHEHHUH IIPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykooactsoM neparora KITJ{ HakIOHHON IJIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3alad B 1—2 NEHCTBUS C OMOPOIl Ha aNrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEAAaroroM Ha NMPUMCEHEHHE NMpaBWiIa paBHOBECHS phlyara W Ha pacuér
KITH.

Mexanuueckast
sHeprus (4 1)

Mexanuueckass SHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00Ho2o
8UOA MexaHuyeckol sSHepeuu 8 Opyeou. 3aKoH
COXpaHEHHMs] SHEPTUU B MEXaHHUKE.
®DpoHTATbHBIE J1a00paTOPHbIE Pa60THI U
ONBITHI.

HabmroneHune 3a SKCIepUMEHTAFHBIM OIpeIelICHIEM H3MEHEHUSI KHHETHUECKOW U TIOTCHINAIEHON
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 TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 MEHCTBHs C ONMOPOH HA aarOPUTM, IPEABAPUTEIHHO

1. Usyuenue 3aKOHa COXpaHeHHsi | pa300paHHbIN COBMECTHO C MEIArOrOM C HCIIOIb30BAHHEM 3aKOHA COXPaHEHHS SHEPTHH.
MEXaHMYIECKOH dHepruu (3JIEeKTPOHHAs
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)

TemaTrnuecknii
0JIOK, TEMBI

OcHoBHoOe coiepkaHue

OcHOBHBIE BU/IbI 1eSITEJIbHOCTH YUAIUXCS
(Ha ypoBHe y4eOHBIX el CcTBUIl)
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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 CMmpOeHUs 6eujecmed.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoaroujile  OCHOBHbIE — NOJOIHCEHU
MONEKYNAPHO-KUHEMUYECKOU meopul.

Mopemu TBEPIOTO, KUIKOTO W ra3000pa3HOTO
COCTOSIHMM  BewecTBa. Kpucmannuueckue u
amopgnvie mena. ObvscHeHUe CBOUCME 2d308,
ocuokocmeti U mMEEPOLIX menl HA  OCHO8e
NOJIOJHCEHUT MONEKYIAPHO-KUHEMUYECKOL MeopulU.
CmauuBaHue u KanuisipHvle aenenus. Tennogoe
pacuiupenue u cocamue.

/Iemoncmpamm2

1. HabmoneHre OpOyHOBCKOT'O JBHIKCHUSL.

2. Habmonenue muddysuu.

3. Habmonenue — siBneHwid

KaIMUIIPHBIX SBICHHUH.

4., Habmro/ieHue TEIIOBOTO paclIupeHust Tedl.

5. V3meHeHne naBiieHHS ra3a NMPH M3MEHEHUH
00bEMa 1 HarpeBaHUN MIIH OXJIKACHHH.
Dponmansvuvie nabopamopuvie padonvt u

onvlmul.

1. OnpiTel 1O  OOHAPY)KEHHMIO AEHCTBUS CHII

CMa4YHBaHUA n

MOJIEKYJISIPHOTO MPUTSKEHAS (mmm
9JIEKTPOHHAS IEMOHCTpAITHS).

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

3. OmeiTel MO0 HAONIOJCHHUIO  TEIUIOBOTO

pacCIIUpeHHs Ta30B, KXUAKOCTEH W TBEPABIX
TeI.

4. OmpeneneHue aBICHUS BO3IyXa B OauloHE
IITIPHIIA.

5. OmBITEL, JEMOHCTPHPYIONINE 3aBUCHMOCTB
JaBIICHUsI BO3AyXa OT ero o0béMa U
HarpeBaHUs WM OXJIAXKICHUSI.

6. IIposepra cunomesvl MUHEUHOU 3A8UCUMOCTIU

Onumbl cmonbuxa JrcuoKocmu 8
mepmomMempuyecKkol mpyoxe om
memnepamypbi.

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

PemieHne TMNOBBIX pacu€THBIX 3a7ad B 1—2 JEWCTBHUs C OMOPOW Ha AITOPHUTM, MPEIBAPHUTEIHLHO
Ppa300paHHBIN COBMECTHO C TIEJarOrOM IO OIICHUBAHHIO KOJIMYECTBA AaTOMOB MJIM MOJICKYJI B CTUHHUIIC
00bEMa BelecTBa.

[IpencraBnenne mpu MOMOIIK Temarora OPOYHOBCKOTO ABIDKCHHUS, SBICHUS TUQPY3UN M pa3naIni
MEXAY HUMH Ha OCHOBE IOJIO’KEHUI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA.
OOBsicHeHHE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JHIAKTHYECKUI MaTepHal OCHOBHBIX PasiIMduil B
CTPOCHUM Ta30B, J>KUIKOCTEM W TBEPIABIX TEJ C MHCIOJIB30BAHMEM IOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUU CTPOEHUSI BELLIECTBA.

[IpoBeneHue noJ pykoBOACTBOM IEJArora ONbITOB IO BHIPALIMBAHUIO KPUCTAIIIOB TIOBAPEHHOM COIN
WJIM caxapa.

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

OOBsACHEHHUE C OMOPOY Ha TEXHOJIOTUIECKYIO KapTy MO PYKOBOJCTBOM IEIarora poJii KanuuIapHbIX
SIBIICHUI 1J1s1 TIOCTYIUICHUSI BOJBI B opranu3M pactenuii (MC — Ouosiorus).

HabmroneHne onpITOB 1O HAOIIOAECHHUIO TEIUIOBOTO PACIIMPEHNUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
OOBsiCHEHHNE C ONIOPO Ha TEXHOJIOTHIECKYIO KapTy MO pYKOBOACTBOM IIeJ]arora COXpaHeHus: 00béMa
TBEPHBIX TN, TEKYYECTH JKAAKOCTH (B TOM YHUCIEC, PAa3HUIBI B TEKYYECTH U Pa3HBIX KAIKOCTEH),
JIaBJICHUSI rasa.

Habmronenue 3a mpoBeACHNUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHUMOCTh JAaBIICHUS BO3AyXa OT €ro
00béMa M HATpPEeBaHUS WU OXJXKICHUSI, U MX OOBJCHCHWE 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  memnepamypbl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACTIUY.
Buytpennsis  sHeprus. Cnocobvl usmeHeHust
BHYMpeHHell  dHepeuu:  menionepeoava U
cosepuienue pabomoei. Budei mennonepedauu:
MenIonpo8OOHOCHIb, KOHBEKYUS, U3TYUEHUe.
KonnuectBo TEIUIOTEL. VnenvHasa
TEIUIOEMKOCTh BEIIECTBA. [enioo0OMeH u meniogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
IInasnenue u omeepoesanue KpUCMANIULECKUX

sewjecms.  YenbHas ~ TEIUIOTa  IUIABJICHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenwue. VY nenbHas TEeIIoTa
napooOpa3oBaHuA. 3asUcUMOCb meMnepamypul
Kunemus  om ammocgepnozo oasneHus.
Buaosicnocmsb 6030yxa.

OHeprust  TOIUIMBA.  YJelpHas  TeIIoTa
CTOpaHusl.

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

oxpyaicaiougeti cpeovt (MC).

3axon coxpanenusi u npespawieHuss SHePIUU 8
menuaogvlx npoyeccax (MC).

ﬂemoucmpamm2
[IpaBuna u3MepeHus TeMIepaTypebl.

1. Bugsl Teronepenayvd.

2. OxyaxkieHue TPU COBEPIICHUH PAOOTHL.

3. HarpeBanue mpH COBEpIICHHH pPabOTHI
BHEITHUMU CHJIAMU.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUYHBIX
BEIIIECTB.

5. HaGmroieHue Kumnexus.

6. HaOmonenue 1OCTOSIHCTBA — TEMIIEPATyphI

TIPH TUIABJICHUU.
7. Moenu TEIIOBBIX ABUTaTEIIEH.
Dponmanshvle nadopamopHvle pabomol u
onvimol.
1. HaGmonenne W3MEHEHUS BHYTpPEHHEH
SHEPIHH TeNa B pe3yNbTaTe TeIUIONepeIadn U
paboTHI BHEIITHHUX CHIIL.

O0ocHOBaHHE TIO MOATOTOBJICHHOMY AJITOPHUTMY COBMECTHO C ITEAAarOrOM IIPAaBHJI W3MEPEHUS
TeMIepaTyphl.

CpaBHEHHUE PAa3IMYHBIX CIIOCOOOB M3MEPCHHUS U IIKAJl TEMIICPATYPHIL.

Habmronenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIOIINX W3MEHEHNE BHYTPEHHEH YHEPTHH Tela B
pe3ynbpTaTe Teronepeaadn U padoThl BHEITHUX CHIL.

HabGmonenue 3a npoBeicHUEM OIBITOB, OOCYKAEHHE NMPAKTUUECKUX CUTYAIMH, IEMOHCTPHPYIOIIUX
pa3IUYHbIC BUIBI TEIDIONEPEaady: TEIUIONPOBOAHOCT, KOHBEKIINIO, H3ITydCHHE.

HccrenoBanme ¢ omopoii Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM II€AArora sIBICHUS
TEIUI000OMEHA TIPH CMEIIMBAHUH XOJIOAHOM U TOPSTICH BOJIBI.

Habmronenne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEKIY TOpsIei M XOJIOJHOH BOIOH.
OmnpeneneHne Npy HOMOIIY eJlarora KOJIMYeCTBa TeIUIOTHI, TOJY4EHHOT0 BOJIOH P TEIIO0OMEHE C
HarpeTbiM METAJUIMYCCKUM HUJIMHAPOM.

Omnpenenenne 1o TabuIe yaeIpHON TEIUIOEMKOCTH BEIIECTBA.

Pemenne THNOBBIX pacd€THRIX 3ajad B 1—2 ACHWCTBHUS C OMOPOW HA ANTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIE COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BEIUYMCICHHEM KOJUYECTBA TEIUIOTHI U
TEIUIOEMKOCTH TIPH TETIOOOMEHE.

Ananus npu noMoumuy neaarora CI/ITyaHI/Iﬁ MPaKTUYECKOIro HCIOJb30BaHUA TCIJIOBBIX CBONCTB
BEIIECTB W  MaTepHalOB, HampuMep B  IENAX  DHEProcOCpeKEHUs:  TCIUIOM3OJIILUS,
SHEprocOeperaroIIne KPBIIIH, TS PMOAKKYMYIISITOPEI | T. 1.

HabmnroneHue spneHUH UCIIapeHus U KOHACHCAIUH.

Habmronenue 3a mccietoBaHnEeM IMporiecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 110 aNTOPUTMY COBMECTHO C TIEIaroroM SIBIICHHH MUCIIAPSHUS M KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHHS.

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

Omnpenenenre Mo TabIxIe OTHOCUTEIFHOMN BIaKHOCTH BO3-IyXa.

Habmronenue mporiecca ImIaBiIeHUs KPUCTAIMUYECKOTO BEIIEeCTBA, HAIPHMED, JIbJa.

CpaBHeHI/Ie o IUJlaHy Hpu TMOMOIINU meaarora MNpoHeCCOB IUIABJICHUA KPUCTANIMYECKUX TEII
U pa3MATYeHUs IPU HarpeBaHUHM aMOP(HBIX Tell.

Omnpenernenue o Tabiaue yaeNabHON TEMIOTH IIaBICHUS JIbAA.

OOBsiCHEHHE TT0 CXeMe TIOCIIe OOCYKICHHS C TIeJaroroM SIBJICHUH IUIABICHUS W KPUCTAJUIN3AIlUA Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yICHHUSI.

Pemmenne THNOBBIX pacd€THBIX 3afad B 1—2 JEUCTBHS C OMOPOW HA QITOPHUTM, MPEIBAPUTEIHHO
pa306paHHBIﬁ COBMECTHO C I€aaroroM, CBA3aHHbIX C BBIYUCIICHUEM KOJMYCCTBA TCIJIOTHI B ITpoHEccax
TEIIONEPCaaun IIPU TUIABJICHUHU U KpUCTAJJIN3AlINHU, UCTTAPCHUN 1 KOHIACHCAIIUH.

AHanu3 mpu MOMOIIM TNejarora ¢ Oonopord Ha AWAAKTUYECKUN Marepuall CUTyaluid MpaKTUYeCKOTO
TPUMEHCHUA SIBIIEHUW IUJIABJIEHUS H Kpuctajyin3daouv, HaIIPpUMEP, IMOJIYYCHUEC CBECPXUNUCTBIX
MaTepHaJioB, COJIeBas TPesIKa U JIp.

AHaIu3 Ipy OMOIIH Tie1arora paboThl U OOBICHEHHE IPUHIIATIA ISHCTBUS TEIJIOBOTO JTBUTATEIIS.
Brruucnenune konndecTna TCIUIOTHI, BBIACIAIOMICTOCA IPHU CTOPAaHUU pas3IMYHbIX BUIOB TOIJIUBA, U
KII nBurarens.

44




2. UccnenoBanme sBICHUS TEIIOOOMEHa MpH
CMEUIMBaHUM XOJOIHOU U TOpsiuel BOJBI.

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

4. Onpedenenue  yOenvbHOU  MeENJ0EMKOCMU

seujecmea.

. UccnemoBanue nporiecca ucnapeHus.

6. OmpeneneHe OTHOCHUTEIBHOU — BIIAXKHOCTHU
BO3/yXa.

7. Onpedenenue yoenvbHol meniomsl Nia1eHUs
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
B3anMoJielicTBHe
(79)

Onexmpusayus men. JIBa poma dIEKTPHUECKIX
3apsA0B. B3auMmopeiicTBue 3apsiKEHHBIX Tedl.
3axon Kynona (3asucumocmso cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX MeEl ON BETUYUHD
3aps008 U paccmosHusL Medsicoy meiamu,).

Onekrtpuueckoe  mone.  Hanpsowcénnocme

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

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

,Zlemoucmpamm2

1. DnexTpu3arys Te.

2. lBa pona OJEKTPUYECKUX 3apsiioB |

B3aMMOJIEHCTBHE 3aPSKEHHBIX TEIl.

3. YcrpoiicTBO 1 ieiicTBHE DIIEKTPOCKOIIA.

4. DnexTpocTaTHueCcKast UHIYKIIHS.

5. 3aKoH cOXpaHEeHUs ANEKTPUUECKHUX 3aPsI0B.

Dponmanshsle nadopamophvie pabomel u
onvimol.

1. OneITH TI0 HAOTIOACHHIO DIIEKTPU3AIIUU TEI

HMHAYKIUEH U IPU CONIPUKOCHOBEHUH.

Habmonenue 3a mpoBeieHUEM OTIBITOB MO 3JIEKTPHU3ALMH TEJ IPU CONMPUKOCHOBEHUH M MHTyKIINEH.
Habmtonenue 1 00bsiICHEHHE C ONOPOH Ha AMIAKTUUECKHH MaTepHanl B3auMOJCHCTBHSI OJTHOUMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsicHeHHE NP ITOMOIIM TT€arora MPpUHIKNA ASHCTBUS MIEKTPOCKOTIA.

OObsiCHEHHE COBMECTHO C IEAaroroM sIBJICHUI 3JEKTpHU3allK IIPH CONPHUKOCHOBEHUH TEN U
MHAYKIUEN ¢ HCIOIb30BAHUEM 3HAHUM O HOCUTENAX dJIEKTPUUECKUX 3apsI0B B BELIECTBE.
Pacno3HaBanue W OOBSICHEHHE IO CXEME COBMECTHO C II€JJaroroM SIBICHHH 3JIEKTpPH3alHuu
B IIOBCEJIHEBHOM JKU3HU.

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

HaGmoenue ombITOB 110 MOJETMPOBAHNIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO TTOJIS.

HccrnenoBanne mox pyKoBOACTBOM Iefarora AEHCTBHS SIEKTPUYECKOrO IOJI Ha MPOBOJHUKU
JUAIEKTPUKU
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IocTosinHbIH
3JIEeKTPUYECKHU I
ToK (17 )

DnexTpudeckuil Tok. Yenosusa cyuwecmeosanus
neKkmpuyecko2o moxa. VICTOUHUKH TOCTOSTHHOTO
ToKa. J[efCTBUS AIIEKTPHYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). ODIeKmpuuecKuti mox
8 AHCUOKOCMAX U 2A3AX.

PaGota m MONIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu 8 Ovimy.
OnexTpudeckas nens. Cuia Toka. DIeKTPHIECKoe
HanpspkeHune.  CONPOTHBIIGHHWE  MIPOBOTHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

st ydactka uenu. llocnmepoBarenpHoe U
napajuiebHOe COEIMHEHHE MIPOBOHHUKOB.
Kopomxoe 3amvixanue.

/Iemoncmpamm2

1. TIpoBOIHUKY U TUDIIEKTPUKU.

2. MonenupoBaHue CHJIOBBIX JIMHHHI

BJIIEKTPUIECKOTO TOJIA.
. UcTOUYHMKM TOCTOSIHHOTO TOKA.
. JlelicTBUSA 3JIEKTPUUECKOIO TOKA.
. DIEKTPUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbI1 pazpsa.
. I3amepenwe CriTbl TOKa aMIIEPMETPOM.
. I3MepeHne 3MeKTpUuecKOro HampsKeHHUs
BOJIBTMETPOM.
9. Peoctar u Mara3uH COTPOTUBIICHUIA.
Dponmanshvle nadopamopHsle padbomol u
OnbIMObL

O NO Ol bW

JMccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS Ha

IIPOBOAHUKH U AUDJICKTPUKH.

.COopka u mpoBepka paboThl IEKTPUIECKOI enH

IIOCTOSHHOI'O TOKaA.

.JM3Mmepenne u peryaupoBaHue CHIbI TOKA.
. I3Mepenue u perynupoBaHue HaIlPsHKEHUS.
Hccredosanue 3asucumocmu cunvl moxa, uoyue2o

uyepe3z  pe3ucmop, om  conpomusienus
pe3ucmopa u HanpANCeHusl.
.Onvimol,  deMOHCmMpupyOwue  3a8UCUMOCTb

INIEKMPUHecKoco CconpomueleHus npoeodnuka
om ezo a./lqul, nﬂowadu nonepe4Hoco ce4eHus

HabnrogeHue pa3nuyHbIX BUIOB ICHCTBUS JIEKTPHYCCKOTO TOKA M 0OHAPYKEHHE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HHU.

COopka 1Mo cXxeMe M UCTIBITAHUE MTOJT KOHTPOJIEM TEAarora 3JIeKTPHYCCKOM ISMH MTOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpalvei n3MEpeHus CUJIbl TOKa aMIIEPMETPOM.

HaGnronenue 3a teMoHCTpaIueil u3MepeHust dJeKTPUUECKOTO HAMPSKEHHsI BOJTBbTMETPOM.
[IpoBenenne u OOBSICHEHHE IPH MOMOIIM YYHTENS OIBITOB, JEMOHCTPHPYIOIINX 3aBUCHMOCTB
3JIEKTPUYECKOTO CONPOTHUBIICHUS NMPOBOJHUKA OT €ro [UIMHBI, IUIOIIAAU IMONEPEYHOI0 CEUYEHUS U
Marepuana.

Habmronenne 3a JgeMOHCTpariel HCCISJOBAHUS 3aBHCHMOCTH CHIIBI TOKa, IPOTEKAIOIIETO depes
pe3ucTOop, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

ba3zoBrie npeacTaBieHrs 0 MpaBUIaX CIOXKEHUS HANPSLDKEHUU IPU MOCIEI0BATEIBHOM COEIUHEHUU
JIBYX pE3UCTOPOB.

ba3zoBsble npecTaBiIeHUs O IPaBUIaxX AJIs CUIIBI TOKA [IPU apaJUICIbBHOM COCJUHEHUH PE3UCTOPOB.
HabnroneHne 1eMOHCTpALMH Melarora 0 CUTyallusax MOCJIeI0BAaTeIEHOTO U MapauieIbHOTO
COEMHEHUS IPOBOJHUKOB B JJOMAIIIHUX JJIEKTPUUECKUX CETSX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha aJrOpuUTM, MpPEeABAPHUTEIHHO
pa3o0paHHBIE COBMECTHO C IMEAaroroM C HCIONB30BaHWEM 3akoHa OMma um ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIIEHUS TNPU IOCJIEIOBAaTEIbHOM U MapajuieIbHOM COEIUHEHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHMYECKYIO KapTy IO PYKOBOJICTBOM Tielarora paOoOTHI
3JIEKTPUYECKOTO TOKA, MPOTEKAIOLIETO YEPE3 PEZUCTOP.

Onpenenenye ¢ ONOPOH Ha TEXHOJIOTHMUYECKYIO KapTy MOJ PYKOBOACTBOM IIeJlarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIIEIIAEMOM Ha PE3UCTOpE.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JTaMIIOUKy OT HANpsKEHUS Ha HEe.
OmnpeneseHue ¢ OTIOPOi Ha TEXHOJIOTHUYECKYI0 KapTy oA pykoBoacTBoM nefarora KITJ] narpesaTens.
Habmronenue 3a ncciegoBaHueM MpeoOpa30BaHus YHEPTUN TIPH MOIBEME TPy3a INEKTPOABUTATEIIEM.
OO0BscHEHNE TIOCIIE PACCYXIEHH C IIeJaroTOM M COCTaBJICHHE TUIaHA-KOHCIIEKTa yCTPOHCTBA U
MPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHATrPEeBATEIbHBIX TPHOOPOB.

OOBsCHEHHE TIOCIIE PACCYXKIECHHS C IIeJar0rOM M COCTaBJIEHHUE IIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHUs U PUHLIKIA TEUCTBUS TUIABKUX MPEAOXPaHUTENEH.

Pemenne THMOBBIX pacu€THBIX 3a1a4 B 1—2 meHCTBHS C OMOPOH Ha alTOPUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C TIEIarOTOM C MCIIONB30BaHUeM 3akoHa J[xoyms—IJleHna.

HabnroneHne BOZHUKHOBEHUS 3JICKTPUYECKOTO TOKA B KUIKOCTH.
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u Mamepuana.

dlposepra npasuna cnoscenus HanpsaxceHuti npu
nocned08amenbHOM coeourenuu 08yx
Pe3uUcmopos.

dlposepka npasuna 0ns  cuabl  mMoka  Hpu
napanienbHOM CoeOUHeHUU Pe3UCMOPO8.

.Omnpeneneane pabOTHl  BJIEKTPUIECKOTO TOKA,
UAYIIETO Yepe3 PEe3UCTOop.

0. Omnpenernenue MOLTHOCTH 3JIEKTPUIECKOTO TOKa,
BBIJIEISIEMOM 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 snexmpoosucameneti 6
MEXHUYECKUX YCMpPOoUCmeax u Ha mpancnopme.
ﬂemomcmpamm2
1. BzanMo/ie#icTBHE MOCTOSHHBIX MATHUTOB.
2. MopenupoBanue HEBO3MOXKHOCTH
pasJiesieHu s OJIF0COB MarHuTa.
3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmsIT Dpcrena.
5. MarauTHOE T0JIe TOKa. DJISKTPOMArHHUT.
6. JleficTBIe MarHUTHOTO MOJISI HA TPOBOJHUK C
TOKOM.
7. DNEeKTPOABUraTellb MOCTOSHHOTO TOKA.
®dponmansuvle nadbopamophvie padomeol u
onvimol.

noJjeun

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

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

.HCCJ’IGI{OB&HI/IG I[CﬁCTBI/ISI DJICKTPHUUICCKOI'O TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTL CHIJIbI

BSaHMOHeﬁCTBHﬂ KaTylKyu ¢ TOKOM U MarHuTa
OT CUJIbI TOKA U HAITPABJICHUA TOKA B KaTYIIKE.

JM3ydyenne [eWCTBUS MArHUTHOTO TIOJIA  Ha
TIPOBOJTHHUK C TOKOM.

Koncmpyuposanue  u  uzyuenue  pabomoi
anexmpoosucamerns.

.M3mepenue KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOJICTBOM IE€JAarora MarHUTHOT'O B3aUMOZEMCTBUSI TIOCTOSSHHBIX MAarHUTOB.
N3yuenue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MO pyKOBOACTBOM I€1arora MarHUTHOTO T10JIS
MTOCTOSTHHBIX MarHUTOB TIPH UX OOBEIMHEHUH U Pa3ICIICHIH.

Habmronenne 3a mpoBeIeHHEM OITBITOB IO BU3YaTU3AIMH TI0JI TIOCTOSHHBIX MAaTHATOB.

W3yyenue nmoa pykoBOACTBOM Ie/iarora siBJI€HUs HAMarHUYMBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MEAAroroM JEUCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
HabnrozeHue 3a MpOBEJCHUEM OIBITOB, JEMOHCTPHUPYIONIMX 3aBHCHMOCTh CHIIBI B3aUMOJICHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbI M HalpaBJIEHUS TOKA B KaTyIIIKE.

AHanu3 mpu NOMOINM TeJarora CUTyaluid NPakKTHYECKOTO MPUMEHEHHS JJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYCCKHUX YCTPOWCTBAX, MPOMBINUICHHOCTH, MEIUIIHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJICTBOM I€AArora NeHCTBUSI MATHUTHOI'O
T10JI Ha IPOBOJIHUK C TOKOM.

N3yyenue ¢ onopoil Ha TUJAKTUYECKUI MaTepuall IEUCTBUS HIEKTPOABUTaTEII.

M3mepenue coBMmectHO ¢ nenarorom KIIJI anekTpoaBUrarenbHON yCTaHOBKH.

BazoBbie mpencTaBiIeHN O PA3INYHBIX IPIMEHEHISIX dJIEKTPOABUATATENEH (TPaHCTIOPT, OBITOBEIC
YCTpPOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIUSA
(4w

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

9NeKmpuyeckoll onepeuy. DINEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX UCTOYHHUKAX YHEPTHU.
jlemomcmpamm2
1. VccnenoBanue sIBICHUS IEKTPOMArHUTHOM
WHITyKIUH.

2. OnbiTe @apanest.

3. 3aBHCUMOCTD HAIlPaBIICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BO3HUKHOBEHHS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmansvuvie nabopamopuvie padonvt u

onlmul.

1. OmeITBI 1O  WCCICAOBAHUIO  SIBICHMS
3JIEKTPOMArHUTHOW MHIYKIMH: UCCICAOBaHNE
W3MEHEHHH  3HA4YeHHWS W  HalpaBICHUS
WHYKIIHOHHOTO TOKA.

HpOBeHeHI/IC COBMECCTHO C II€AaroroM OIIBITOB IIO MCCICOOBAHHUIO ABJICHUA 3J'I€KTpOMaI‘HPITHOI>i
WHIOYKOUHN: UCCIIEA0BAaHNE W3MCHEHHUM 3HAYCHUS 1 HanpaBJICHUS THAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 4)

9 KJIACC (102 )

TemaTnueckmii
0JI0K, TeMa

OcHoBHOE coep:kaHue

OcHOBHBIE BHIbI 1eATeLHOCTH YUALIHXCS
(Ha ypoBHe y4eOHBIX el CTBUIl)

Pasgen 8. Mexannueckue sisjenns (40 1)
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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. cKopocmy mena npu
HePASHOMEPHOM OBUICEHUU.

VYckopeHue. Pasnoycxopennoe
npAMONUHelHOe oguoicerue. CBob6osiHOE

nanenue. Onvimut I anunes.
Pasnomepnoe osudicenue no oxkpysxchocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosasa cxkopocmu. Llenmpocmpemumenvroe
ycKopeHue.
Hemoncmpauyuu
1. HaOmromeHne MEXaHHMYECKOTO IBMYKEHHS
TeJla OTHOCUTENIHHO Pa3HBIX TEJ OTCUETa.

2. CpaBHeHHe MyTeil U TPACKTOPHI IBIKEHHUS
OJIHOTO M TOTO K€ Tella OTHOCHTEIHHO
pa3HBIX TeJ OTCYETA.

3. IsmepeHue  CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBIKCHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. Habmonenne JIBAKEHUS Tena 110
OKpPY>KHOCTH.

6. HabOmroneHre MeEXaHMYECKHX  SIBIIEHUH,
IIPOUCXOAIIMX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM H
YCKOPEHHOM  JIBUXKCHHH  OTHOCHUTEIILHO

KabuHeTa (PU3UKH.

@ponmansusle nadopamopHsle padomol u

onvlmul.

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

2. Onpenenenue cpenHeii CKOPOCTH
CKONIb)KeHUsT  Opycka WM  JIBHOKEHHS
LIapUKa 110 HAKJIOHHOM IUIOCKOCTH.

3. OnpeneneHne  YCKOpPEHHs — Telna
PaBHOYCKOPEHHOM JIBMKEHUH T10

npu

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

AHanmu3 TOoJ PpPYKOBOJACTBOM Iearora
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.

AHanm3 ¢ TOMOIIBIO IIeiarora TekcTa ['amuest 06 OTHOCHTEIBHOCTH ABMKCHUS; BBITTOJTHEHHUE 3aJaHIH
10 TEKCTY (CMBICTIOBOE YTEHUE).

[Ipocreiime BeIUUCICHUS 110 00pasily cpeJHeH CKOPOCTH CKOJIBKEHUS OpyCKa MM ABHKESHUSI [IapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

AHanm3 u 00CyXXJeHHE C OTIOPOH Ha TEXHOJOTMYECKYIO KapTy IO/ PYKOBOJICTBOM II€Aarora Crrocooos
TIPUOIMKXEHHOTO OTPEIENICHNsI MTHOBEHHON CKOPOCTH.

Omnpenenenue Nocie pacCy X ACHHU C IIeJaroroM o cXeMe CKOPOCTH PaBHOMEPHOTO ABWKEHHUS (LIIapuKa
B )KHUIKOCTH, MOJIETH SJIEKTPHYECKOTO aBTOMOOWIIA M T. I1.).

OmpeneneHne COBMECTHO C IIEAAaroroM ITyTH, NPOWIEHHOTO 3a JAHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJIa 110 rpa(uKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBIKEHHUS OT BPEMEHHU.
HauaneHple mpeacTaBieHHE O NPUHOUNAX JEHCTBHS HPUOOPOB, H3MEPSIOLINX
(ctmmomeTpoB).

[Ipocreiimme BhIYMCICHHUS MO 00paslly MyTH W CKOPOCTH NPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
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 NTEAarora yCKOPEHUs Tea Ipu paBHOYCKOPEHHOM JIBHKEHUH 110 HAaKIIOHHOH
TUTOCKOCTH.

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

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

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEeWCTBHA C ONOPOM HA QJITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TII€AaroroM Ha OIpelelieHHe KHHEMaTHYECKUX XapaKTEePUCTHK
MEXaHUYCCKOr0 IBMKCHHUA PA3JITMYHBIX BUI0B.

Pacnio3naBanue u npuOIIKEHHOE ONMMCaHKE IO 00pasIly mociie 00CY)ACHHUS C MeIaroroM pa3IudHBIX
BUIOB MEXAHUYECKOI'0 JABUKCHUA B NPHUPOJAC U TCXHHUKE (Ha nmpuMepax CBOGOJIHO naJgarnmx TEI,
JIBUKESHWSI )KUBOTHBIX, HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U JP.).

KU3HCHHBIX chyauHﬁ, B KOTOpPBIX MPOABJIACTCA

CKOpPOCTb
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HAKJIOHHOH MJIOCKOCTH.

4. UccrenoBaHne 3aBHCHMOCTH HYTH OT
BPEMEHH IIPU PAaBHOYCKOPSHHOM JBH)KCHUH
6e3 Ha4aIbHOI CKOPOCTH.

5. Ilposepxa eunomesul: ecau npu
PABHOYCKOPEHHOM osudiceHuU be3
HAYATbHOU CKOPOCMU NYMU OMHOCAMCA KAK
pso HeuémHuix yucer, mo
coomeemcmeyioujue nPOMENCYMKU
8PeMeHU OOUHAKOBYL.

B3aumoneiicrBue
Ted (20 v)

IlepBelii 3akoH Herorona. Bropoil 3axoH
Hetotona. Tperuit 3akoH HsrotoHa. [lpunyun
cynepno3uyuu cui.

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

Cuma TsDKeCTH ®  3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOPEHHE CBOOOIHOTO ITaJCHUS.
Jeuoicenue naamem eokpye Connya (MC).
Ilepsas kocmuueckasn ckopocme. Hesecomocmo
U nepezpysKu.

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

Hemoncmpayuu

1. 3aBUCHMOCTH YCKOpPEHHS Tejla OT MacChl

TeJla U ACHCTBYIOLIENH Ha HErO CHUJIBI.

2. Habmionenne  paBeHCTBa  CHII

B3aMMOJICHCTBUHU TEJI.
3. N3ameHeHue Beca Telia IPH YCKOPEHHOM
JIBFDKCHHH.
®@poHTaIbHBIE Ja00pATOPHBIE PA0OTHI
ONBITHI.

npu

1. HCCJ’ICHOB&HI/IC 3aBUCHUMOCTU CUJIbI TPCHUS

CKOJILKEHHSI OT  CHJIBl  HOPMAalbHOTO
JIaBJICHUSL.
2. Onpenenenne  kKod(h¢UIMEHTAa  TPEHMS
CKOJIBKCHHSI.

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

AHanmu3 1o cXeMe MOCNe PacCyXAEHUs ¢ 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
cucteMe orcuéra «Tenexka» npu e€ paBHO-MEPHOM M YCKOPEHHOM ABH)KEHHH OTHOCUTEIHHO KaOMHETa
¢$u3nKn.

JleficTBUs ¢ BEKTOpPaMHU CUJL: BBIIIOJIHEHUE 3aJaHUH 110 CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmionenne 3a mpoBeleHHEM OIBITOB, JIEMOHCTPUPYIONIIMX 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 THIOBBIX pacu€THBIX 3a7a4 B 1—2 neiicTBUSL C ONMOPOi Ha alnropuTM, MpPEABAPUTEIIHLHO
pa3o0paHHBIl COBMECTHO C IENAroroM € MCIOJb30BAaHHEM BTOPOro 3akoHa HploTOHa W mpaBmia
CJIOKEHMSI CHJL.

OmnpeneneHne COBMECTHO C NEAAroroM >KECTKOCTH MPY>KUHBIL.

AHanmu3 cuTyanuii ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy MOJA PYKOBOACTBOM II€/Iarora, B KOTOPBIX
HaOMI0at0TCst yrnpyrue JeopManny, ¥ uX oObsCHEHHE C NCTIOIb30BAaHUEM 3aKoHa [yka.

Pemenne THMOBBIX pacu€THBIX 3a7a4 B 1—2 seiicTBUS C ONMOpOI Ha anropuT™, IMpPEABAPUTEIHLHO
pa300paHHBII COBMECTHO C IEIaroroM ¢ MCIOJIb30BaHneM 3aKkoHa [ yka.

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

OmnpeneneHne noa KOHTPOJIEM IIeJarora ¢ oropoi Ha KOHCIEKT Koa(uieHTa TpeHUs CKOJIbKEHNUSI.
H3MepeHne ¢ NOMOIIBIO IeJarora CUibl TPEHHS MOKOSI.

Pemenre THIOBBIX pacuéTHBIX 3a1ad B 1—2 neiicTBUSI C ONOPOH Ha aNropuTM, NPeBapUTEIbEHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM C MCIIOJIB30BAHUEM (POPMYIIBI IS CHITBI TPEHUS CKOJIBKEHHSL.
AHanu3 Mo cXeMe IOCie pacCyKIEHMs Iefarora O IBUKEHUM TeJl TOJbKO IOJ IEHCTBUEM CHJIBI
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3. Onpenernenne XECTKOCTH TPYKUHBI.

TSOKECTH — cBOOOHOTO TaJICHUSL.
OOBsicHEHNE TTO]T PyKOBOJCTBOM I€Jarora He3aBUCHMOCTH YCKOPEHHS CBOOOHOTO MaJlCHUsI OT MacChl
Terna.

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

AHanu3 ¢ Omopod Ha IMIAKTUYECKHH Marepuai ABMKEHHS HEOECHBIX Tel IOJA JEHCTBHEM CHIIBI
TATOTEHHS (C MCIOIb30BaHUEM JOTIOJIHUTEIFHBIX HCTOYHUKOB HH(OpMAIIIH).

Pemenne THIOBBIX pacdETHHIX 3afad B 1—2 neicTBUS ¢ ONOpOH Ha aNrOpHUTM, MpPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM ¢ MCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTEHUS B (hOPMYIIBI
JUTSL pacdéTa CHIIBI TSKECTH.

HabGmonenue u o6CyXJeHHE C TOMOIIBIO NIEJarora ONbITOB 110 N3MEHEHHIO Beca Tela IPH YyCKOPEHHOM
JBWKCHUU.

AHanu3 ¢ MOMOUIBIO TIEAarora yclIoBHi BOSHUKHOBEHHS HEBECOMOCTH U IIEPETPY3KH.

Pemenre THIOBBIX pacuéTHBIX 3amad B 1—2 nmeiicTBUSI C ONMOPOH Ha anroOpHTM, NPEIBapUTEIbEHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha OMpEJICNICHNE Beca Tella B Pa3INYHBIX yCIOBHAX.

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy I0JI PyKOBOJCTBOM IleJarora Cui, JEHCTBYIOIUX Ha
TEJI0, TIOKOAIIEECs Ha OTIOpeE.

OmnpeneneHue ¢ MOMOIIBIO EJarora MeHTpa TSHKECTH Pa3IMYHBIX TEll.
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3aKOHBI
COXpaHeHHs
(10 v)

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

Mexanuueckas pabora 1 MouiHocTh. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Cea3b
onepeuu u pabomul. lloTeHIMANbHAS SHEPTUA
TeNa, TOJHATOTO HAaJl TIOBEPXHOCTHIO 3EMIIH.
Iomenyuanvnas 3Hepeus cocamol NPY*CUHDL.
Kuneruueckas JHEprusl. Teopema 0
KuHemuueckou JHepeuu. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPTUH.

Hemoncmpauyuu
1. Tlepenaua mmmyiabca MpH B3aUMOJCHCTBHA

TeJl.

2. IlpeoOGpazoBanus
B3aUMOJICICTBUU Te.

3. CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM
B3aUMOJCICTBUN.

4. CoxpaHCHHE MMITyJIbCa P aOCOTFOTHO

YIPYTrOM 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  JBIDKCHHH  Tela [0
TOPU30HTATFHON TTOBEPXHOCTH.

2. Ormpenenenne pabOTHI CHIIBI YIIPYTOCTH MIPH
nmogpéMe  Tpy3a C  HCIIOJNB30BaHHEM
HETIO/IBMDKHOTO U TTOJIBM)KHOTO OJIOKOB.

3. H3ydenue 3aKoHa COXPaHEHHUS IHEPTUH.

SHEPTUU pu

o

Habmonenne u 00CyXIeHHE ¢ IOMOIIBIO MEarora OmbITOB, IEMOHCTPUPYIOIINX MEPeaady UMITyIbca
IIPU B3aUMOAEHCTBUHU TEJ, 3aKOH COXPAaHECHHUS HMITyJbca TPH aOCONIOTHO YNPYTOM M HEYNPYrom
B3aMMOJICHCTBHH TEIl.

HabnroneHue neMOHCTpaluy Iegarora CUTyalluii B OKpYy’Karollel *H3HU ¢ UCIOJIb30BAHUEM 3aKOHA
COXPaHEHHMsI UMITYJIbCA.

PacnozHaBaHue ¢ OmOpOM Ha TEXHOJOIMYECKYKO KapTy IOJI PYKOBOJICTBOM IeJarora sBJICHUS
PEaKTHBHOTO IBIDKEHUS B ipupoe u Texauke (MC — Ouomorus).

IIpuMeHeHHEe COBMECTHO C MENAroroM 3aKOHA COXPaHEHHWs HUMITyJbca [UId pacdéra pe3ylabTaToB
B3aUMOACHCTBUSL Ten (Ha NpPUMEpax HEYNpPYroro B3aUMOJCHCTBHS, YIPYroro IEHTPAILHOTO
B3aUMO-JEHCTBHA ABYX OANHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMIOJ-BHUKHO).

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 2—3 JIEWCTBHSA C ONOPOH HA QITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ ONOpOil Ha TUAAKTHYECKUN MaTepHuan padOThl CUIIbI YIIPYTOCTH MPH MOABEME Ipy3a
C HCII0JIb30BaHHEM HETIOJIBHIKHOTO U TOJIBH)KHOTO OJIOKOB.

H3mepeHue COBMECTHO € Ne1aroroM MOIIHOCTH.

W3mepenne ¢ NOMOMIBIO MTeAarora NoTeHIMAILHOM 3HEPTUH YIIPYTo Ae(hOPMUPOBAHHOMN MPYKUHBL.
W3MepeHne coBMECTHO C MEAaroroM KHHETUYECKOM YHEPTUU TeNa N0 ATHMHE TOPMO3HOTO Iy TH.
Habmonenue 3a SKCepUMEHTAIBHBIM CPABHECHUEM HM3MEHEHHsSI ITOTCHIUAIBHON W KHHETHYECKOH
SHEPruil Tena NpH JBUKEHUH [0 HAKJIOHHOM IIIOCKOCTH.

Habmonenne 3a SKCcreprUMEHTANBHON NPOBEPKOH 3aKOHA COXPAHEHHS MEXaHWYECKOH SHEPTUH NpHU
CBOOO/IHOM Ta/ICHUH.

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

PerieHne THMOBBIX pacuETHBIX 3a1a4 B 1—2 [EWCTBUS C OMOPOil HAa anrOpUTM, MPEIBAPHUTEIBLHO
pa3o0paHHBII COBMECTHO C II€1ar0rOM C UCIIOIb30BaHIEM 3aKOHA COXPAaHEHHUS MEXaHUYECKOI SHEPTUH.

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

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

masmuuxy.  Ilpeepawenue  omepeuu  npu

KoJIeOAMenbHOM OBUNCEHUIL.

3aryxatomme KoyeOaHUS. BHIHYXICHHBIC

KoyieOanus. Pe3oHanc.

ﬂemomcmpamm2

1. HaGmronenue KoneOaHmii  Ten oI
JNEACTBHEM  CHIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U
Ha NpYyKHHE.

3. HaGnronenue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomsl u

onvimbul.

1. Onpenenenne  4acToThl W Iepuoja
KoJieOaHUH MAaTEeMaTH4eCKOr0 MasTHHKA.

2. OnpeneneHne  4acTOTBl M NepHOAa
KoJicOaHUH TPYKMHHOTO MAasTHUKA (WM
3JIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBUCHMOCTH — HEepHOna
KoJIeOaHMH MOJIBEIIIEHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. VccnenoBaHne  3aBHCHUMOCTH  IIEpHOAA
KosieOaHWH TpPYKMHHOTO MAasTHHUKA OT

Macchl rpy3a (mm SJIEKTPOHHAS
JIEMOHCTPAIIHS).
5. TIpoBepka HE3aBHCUMOCTH nepuoa

KonebaHuil rpy3a, HOJBEIICHHOTO K HHTH,
OT MaccChl Ipy3a.
6. OnbITHI, IEMOHCTPHUPYIOIINE 3aBHCHMOCTh

nepuoja KoJieOaHui HIpPY>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH
TIPY>KHHBL.

7. U3mepenne YCKOpEHUs cBOOOJHOrO
MaIcHUs (nn JJIEKTPOHHAS
JEMOHCTpaLHs).

Hab6monenue xonebanuii moja JefCTBHEM CHII TSOKECTH M YIPYTOCTH U OOHAPYXKEHHE MPH ITOMOIIN
nejarora MoA00HBIX KOJIEOaHUH B OKPYXKAIOIIIEM MHUPE.

AHAaITH3 COBMECTHO C IEJaAT0TOM KOJIebaHuit rpy3a Ha HATH U Ha ipyskuHe. OTpeseneHue Mo aropuTMy
YaCTOTHI KOJIEOaHHI MaTEMAaTHYECKOTO U MPYKUHHOTO MasTHUKOB.

Habroienue 1 06bsICHEHHE € TIOMOIIIBIO TIearora SABJICHHUS Pe30HaHCa.

Hccnenosanue ¢ OMOpPOM HA aarOpPUTM, MPEABAPUTEIBHO Pa300paHHBI COBMECTHO C MEIArorom,
3aBUCHMOCTH TIEPHO/1a KOJIeOaHHIA TIOABEIICHHOTO K HUTH IPy3a OT JJIHHBI HUTH.

IpoBepka ¢ Omopoit Ha TEXHOJIIOTHYECKYIO KapTy IO PyKOBOACTBOM IEIarora He3aBUCHMOCTH TIEPHO/IA
KoJIeOaHMi Tpy3a, OABEIICHHOTO K JIEHTE, OT MACCHI TPy3a.

Hab6monenue u 06Cyx IeHre M0 PYKOBOACTBOM IE€Iarora OIbITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTh
nepro/ia Kosebanuii IpyKHHHOTO MasTHAKA OT MacChl TPy3a U JKECTKOCTH TIPYKUHBL.

INpuMeHeHre ¢ TOMOIIBIO Mearora MaTeMaTHIeCKOTO M MPYKMHHOTO MasTHUKOB B Ka4eCTBE MOJIENeH
JUIS OTTCAHMS KOJIEOaHUi B OKPYKAOIIEM MHPE.

Pemenre TUIOBBIX PacuéTHBIX 3aMad B 1—2 IEHCTBHS C OMOPOM Ha ajrOphTM, MpEABaPHTEIBHO
Pa3oOpaHHBI COBMECTHO C IEIar0rOM, CBSI3aHHBIX C BBIYHCICHHEM HIIH OIEHKOM YacTOTHI (TIepHoa)
KoJie0aHui
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Mexannveckue
BOJIHBI. 3BYK
81)

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

3ByK. [pomxocms 38yKa U 8blcoma MOHA.
Ompaoicenue 38yrka. Ungpaszeyx u yiompassyx.

Hemoncmpauyuu

1. Pacmpocrpanenue
MOTEePEYHBIX BOJIH.

2. HaOmonenue 3aBUCUMOCTH BBICOTBI 3ByKa
OT YaCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

IMPOAOJBHBIX u

OOHapyKeHUE U aHAJIH3 C TIOMOIIBIO MEAarora BOJHOBBIX SBJICHUI B OKPYKAIOIIEM MHUPE.
HabmtoneHne COBMECTHO C TI€aroroM paclpoCTPAHEHHUS! MPOJOJBHBIX M IOMEPEYHBIX BOJNH (Ha
MOJICNIN) ¥ O0HAPYKCHHE aHAJIOTMYHBIX BUIOB BOJH B MPHUPOJIC (3BYK, BOISHBIC BOJIHBI).

Brruncienue B 1—2 AEWCTBHUS ¢ OMOPOM Ha alrOPUTM, MPEABAPUTEIHLHO Pa3oOpaHHBIN COBMECTHO C
MEIarOroM JUTMHBI BOJIHBI X CKOPOCTH PACIPOCTPAHECHUS 3BYKOBBIX BOJH.

Habmionenue 3a 3KCIEPUMEHTATIBHBIM OIPEACICHHEM TIPAHUI] YacTOThI CJBIIIUMBIX 3BYKOBBIX
KoJIeOaHuH.

HabnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C UCIIOJIb30BAHHEM MY3BIKaJIbHBIX
HHCTPYMEHTOB).

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

UYreHre COBMECTHO C MEJaroroM OPUTrHHAIBLHOTO TEKCTA, MOCBAMIEHHOTO MCIOJL30BAaHHUIO 3BYKa (WK
YIBTPa3ByKa) B TEXHHUKE (IXOJIOKALMS, YIABTPA3BYK B MEIUIIMHE U JIP.); BBIMOTHEHUE 3aJaHUM [0 TEKCTY
(CMBICIIOBOE YTEHUE)

Pazgen 10. DyieKTPOMArHUTHOE IOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI (8 4)

DJIEeKTPOMATHUT
HOe 1oJie

M 3JIEKTPOMATHH
THBIE BOJIHBI
81)

DNeKTPOMarHUTHOE nose.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9neKmpomMacHumHelx ~ 601H.  HMcnonvsosanue

INEKMPOMACHUMHBIX 60JIH 0151 COMOBOIL CEA3U.

OeKTpoMarHuTHas IpupoJa CBeTa.
CxopocTb cBeTa. BoimHOBEIE CBOWCTBA CBETA.
2
Hemoncmpauyuu

1. CpoiicTBa 3JI€KTPOMAarHUTHBIX BOJTH.
2. BonHoBEIE CBOMCTBA CBETA.
Dponmanshvle nadopamopHsle padbomol u
onvimol.
1. U3yyeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJTH C IOMOIIBI0 MOOHIIBHOTO TeledoHa.

ITocTpoeHre MPOCTBIX PACCY)KICHHUH HAa OCHOBE IOATOTOBIICHHBIX BBIPAKCHHMA, 00OCHOBBIBAFOIIUX
B3aUMOCBSI3b AJIEKTPUUECKOIO0 U MArHUTHOTO MOJEH.

HabmroneHune 3a SKCIIEpUMEHTAIBHBIM U3yYeHHEM CBOWCTB 3JCKTPOMArHUTHBIX BOIH (B TOM YHCIIE C
ITOMOIIBI0 MOOMIBHOTO TeNeOHA).

AHanu3 ¢ TOMOUIbIO Melarora peHTT€HOBCKUX CHUMKOB YEJIOBEYECKOI'0 OpraHu3Ma.

AHanu3 COBMECTHO C MEJaroroM TEKCTOB, ONMUCHIBAIOLINX MPOSBICHUS 3JIEKTPOMArHUTHOTO U3JIy4YE€HHUS
B IIPUPOJIC: )KUBBIC 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 TUMOBBIX PacyETHBIX 3aqad B 1—2 JEWCTBUS ¢ ONOPOM Ha AJTOPHUTM, HPEIBAPUTEIHHO
Ppa300paHHBIil COBMECTHO C IMEAaroroM ¢ UCIOJIb30BaHHEeM (POPMYIT I CKOPOCTHU DJICKTPOMATHUTHBIX
BOJIH, IJTMHBI BOJIHBI U YaCTOTHI CBETA.

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

JlyueBasg mogpenp cBera. VICTOUHUKM cCBeTa.
IIpsivmonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynor. OTpakeHUE CBETA.
ITnockoe 3epkano. 3axon ompasicenus ceema.
IIpenomnenue cBera. 3aKOH NPEIOMIICHUS
cBeta. [lonnoe enympennee ompasicenue ceema.
Hcnonvzoeanue nonno2o 6Hympenneo
OMPaAdICenUss 8 ONMUUECKUX C8ENO0BOOAX.

jlemomcmpamm2

1. [IpsiMonmHEHHOE pacIIpOCTpaHEHUE CBETA.

2. OtpaxeHne cBeTa.

3. [Nonyuenne M300parkeHUI B IJIOCKOM,
BOTHYTOM U BBIITYKJIOM 3epKaJax.

4. TIpenomneHue cBera.

5. OnTuueckuii CBETOBOI.

@ponmanshsle nadbopamopHvle padbomel u

onplmul.

1. UccnenoBanue 3aBUCHMOCTH yria
OTPaXEHHUsI CBETOBOTO JIyda OT yIya
TaJICHHUS.

2. 3yyeHne XapakTEpHCTHK H300pakeHUS
IIpeIMETa B IUIOCKOM 3€pKaJle.

3. Uccnenosanne 3aBUCHMOCTH yria
MIPEJOMIIEHUSI CBETOBOTO Jyda OT yIJa
Ia/ICHUS HA TPAHUIIE «BO3LYX—CTEKIION.

Habnronenne OIBITOB, AEMOHCTPHUPYIOIIMX SBICHHE MPSIMOJIMHEHHOTO PpacIpOCTpaHEHHS CBETa
(BO3HHKHOBEHHE TEHH U IOJIYTEHN), Ml UX HHTEPIIPETAIHS C HCIOIh30BaHNEM MOHSATHS CBETOBOTO Jy4a.
OOBsicCHEHHE W MOJETHPOBAHUE TIOCIIE PACCYKACHUS C IEJaroroM Mo CXeMe COJIHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTMUECKYIO KapTy M0/ pyKOBOACTBOM I€Jjarora 3aBUCUMOCTH yTia
OTpaXEHMs CBETOBOIO JIy4ya OT yria MaJeHusl.

W3ydenue ¢ MoOMOMIBIO TIe1arora CBOWCTB H300pakeHMs B TUIOCKOM 3epKalie.

Habnronenue u 00bsICHEHHE COBMECTHO C TI€JarOroM OTIBITOB IO MOJYYCHHIO H300paKCHUI B BOTHYTOM
Y BBHIYKJIOM 3epkainiax. Ha0OnroneHne u 00bsCHEHHE TIOCIIE PacCyKIACHUS C MeJaroroM Imo CXeMe OIBITOB
110 MPEJOMJICHUIO CBETa Ha TPaHULE Pa3ju4HbIX CPEJd, B TOM YHCIIE OIBITOB C IOJIHBIM BHYTPEHHUM
OTPAKEHHUEM.

UccnenoBanue moa pyKOBOJICTBOM IM€farora 3aBUCUMOCTH YIJIa NPENOMIIEHHS 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 3a7ady B 1—2 JCWCTBUS C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEJaroroM C UCTIOIb30BaHIUEM 3aKOHOB OTPaXCHHUS U IIPEIIOMIICHHUS CBETA.

JInH3bI
U ONTHYECKHE
npu6opsi (6 1)

Jlunza. Xopn nyuedr B nmH3e. Onmuueckas

cucmema  omoannapama, MuKpockona — u
meneckona (MC). [Inaz3 kax onmuueckas
cucmema. bnuzopyxocmo u danvHozoprkocme.
ﬂemoucmpamm2

1. Xon mydeii B coOuparomieii TuH3e.

2. Xop Jry4eii B paccenBarolei JINH3E.

3. [omy4yenue n300pakeHUH C TIOMOIIBIO
JIVH3.

4. TTpuHIMn JIEWCTBUS
MHUKPOCKOIIA U TEJIECKOTIa.

5. Mozens riasa.

Dponmansuvie nadbopamopusie pabomsl u

(hoToanmapara,

[Tony4enue o1 KOHTPOJIEM Tielarora H300paKeHU ¢ TOMOIIBIO COOMPAIOIIEH U pacCcenBarOIIEH TNH3.
OmnpeeneHue ¢ oropoii Ha aJIrOPUTM Pa3padOTaHHOI'O COBMECTHO C MEIaroroM (POKyCHOTO pacCTOSHHS
Y ONITUYECKON CHITBI COOUPAIOINEH JIMH3HI.

AHaM3 COBMECTHO C IIeIar0oroM YCTPOWMCTBA ¥ IPUHIIHIIA JEHCTBUS HEKOTOPHIX ONITHYECKUX IPUOOPOB:
¢doroanmapara, MuUKpockorna, rejeckona (MC — GHOIOTHs, aCTPOHOMHUST).

AHanu3 ¢ Onopoy Ha TEXHOJIOTHUECKYIO KapTy MOJ] pyKOBOACTBOM II€Aarora sBJIeHUH OJIM30PYKOCTH U
JATFHO30PKOCTH, IpUHIHIA JeiicTBug oukoB (MC — Ouomorus).
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onvimel.
1. Tlomyyenne u300paKEHU C MOMOLIBIO
coOUparoIIei JIUH3BL.
2. OnpeneneHrue (POKYCHOTO PACCTOSHHS U
OTITUYECKOW CHIIBI COOMPAIOTIECH TNH3HI (MITH
JJIEKTPOHHAS IEMOHCTPALIHS).

Pasznoxkenue
0eJIoro cBeTa
B cnektp (3 v)

Pasnoowcenue benoco ceema 6 cnexmp.
Onvimur Hviomona. Crooicenue cnekmpanbHuix
yeemos. [ucnepcus ceema.

jlemomcmpamm2

1. PaznoskeHue 6enoro cBeta B CIIEKTP.

2. [Tony4enue 0€OTO CBETA MPH CIOKCHUN

CBETa Pa3HBIX I[BETOB.
@ponmansHsle nadbopamopHvle padbomel u
onvimol.
1. OmbITEI IO pa3nokeHHI0 Oeloro cBera B
CHEKTp.

2. OTBITH IO BOCTIPUATHIO IIBETA MPEIMETOB
mpH WX HaONIOJCHUH dYepe3 IIBETOBEIC
(UIBTPEL

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

Habmonenne n 00bpsicHeHHe Ha 6a30BOM YPOBHE I10] PyKOBOJICTBOM II€Z[Ar0ra OIBITOB 10 TTOIYIEHHIO
0eJIoro cBeTa IpH CII0KEHUH CBETA Pa3HbIX IIBETOB.

[IpoBenenue u oObSICHEHNE O] PYKOBOJICTBOM IE€arora OIBITOB 110 BOCIIPUSITHIO IIBETa MPEJIMETOB
IIPY UX HaOMIOJICHUH Yepe3 [IBETOBbIE (QMILTPHI (I[BETHBIE OUKH).

Pa3znen 12. KsanrtoBble siBieHus (17 1)

Hcenyckanue

H TNOIJIOIIeHne
cBeTa aToMOM
CR))

Onvimor Pezepgpopoa v manetapHasi MOJCIb
aroma. Monens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmul.
Jlunetivamole cnekmpboi.

OOcyxeHue ¢ IOMOIIBIO Teiarora 1ejy onbIToB Pesepdopaa o rccienoBaHnio aTOMOB, BbIBUKEHHE
THIIOTE3 O BO3MOJKHBIX Pe3yJIbTaTax OIBITOB B 3aBUCHMOCTH OT IPEATOJIaraeéMoro CTPOCHHUS aTOMOB,
(dbopMynHpoBaHKE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

Ob6cyxaeHne ¢ OMopoHd Ha TEXHOJOTHYECKYI KapTy MOJA PYKOBOACTBOM IIearora IpOTHUBOPEHUHit
IUTAHEeTapHON MOJICITH aTOMa W OCHOBAaHUH IS TUIIOTE3hI bopa 0 cTannoHapHBIX OpOUTax INMEKTPOHOB.
HabmrogeHne cOBMECTHO C IMEIaroroM CIUIONIHBIX M JIMHEHYATBIX CIEKTPOB H3ITYyUCHHS Pa3IMIHBIX
BemiecTB. OOBSICHEHHE C ONIOPOI HA TUAaKTUICCKAN MaTepHa TMHEHIATHIX CICKTPOB U3ITYICHUS.

Crpoenue
aTOMHOIO s1/Ipa
(64)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
usnywenus.  CTpoeHME  aTOMHOTO  spa.
Hyxknounas mooens amomnozo aopa. Mzomonbi.
Paouoaxmuenvie npespawyenus. Ilepuoo
noaypacnada amomHwix sioep.

Jemoncmpayuu

1. CexTps! U3IyYeHHs 1 TOTIIOICHNS.

OOcyskieHne COBMECTHO C NeIaroroM BO3MOJKHBIX TUIIOTE3 O MOJIEISAX CTPOSHUS Spa.

Omnpenenenne Mo cXeMe ¢ MCHOIb30BaHUEM METOJMYECKOro MaTepuaia Mo/ PyKOBOJCTBOM II€Aarora
cocCTaBa AJCP MO 3aJaHHBIM MACCOBBIM U 3apAA0BBIM YHCJIaM W 110 IOJIOXCHHUIO B HepHOHH‘IeCKOﬁ
cucreme 31eMeHToB (MC — xumus).

AHasu3 ¢ onopoit Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOJCTBOM II€arora M3MEHEeHHs COCTaBa sipa
M €T0 TOJOKEHHS B NEPHOJANYECKOI cucteme npu [ -paguoakTuBHocTH (MC — xumus).
WccnenoBanue ¢ NOMOIIBIO MEAarora TPEKOB || -4acTHI] II0 TOTOBBIM (oTorpadusm.
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2. CreKTpsl pa3IHIHBIX Ta30B.

3. Crextp Bomopoa.

4. HaGmoieHre TpekoB B kKamepe BruibcoHa.

Dponmansvuvie nabopamopuvie padomvt u
onvplmul.

1. Habniodenue cnrownvix u Juneliyvamolx

CHEKMPOS U3NLY4EHUSL.
2. UccnenoBanue TPEeKOB: U3MEPEHUE DHEPTHU

Habmonenue 3a nemMoHcTpaiueidl paboTsl U3MEPEHUs! PaJHalliOHHOTO ()OHA C MOMOIIBIO JI03UMETpa,
OLIEHKA €T0 HHTEHCUBHOCTH.

AHanaM3 COBMECTHO C IEAaroroM OMOJOTMYECKHX M3MEHEHHH, MPOMCXOJSIIUX IM0J JeHCTBHEM
panuoakTHBHBIX U3mydennit (MC — Guosnorus).

Habmonenne neMoHCTpanuu 00 HCHONBb30BAaHHME PaJAMOAKTHUBHBIX M3iydeHHHd B meauuuae (MC —
OHMOJIOTHS).

4acTUIl MO TOPMO3HOMY MyTH (IO
¢dororpadusm) (nnu JIEKTPOHHAs
JIeMOHCTPAIIHS).
SnepHbie SnepHble peakuuu. 3akoHBl coxpaHeHHs | PerieHue THNOBBIX pacuy€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 denenusi adep. Ucmounuxu
anepeuu Connya u 36€30 (MC).

Snepnas SHEPreTHKA. Leticmeus
PAOUOAKMUGHBIX — UBTYUEHUl  HA  JICUBble
opeanusmul (MC).

Jemoncmpavuu
1. Pabora cuéTUrKa HOHU3UPYIOIINX

W3ITyYEHU .

2. Peructpanms  M3NMy4eHUs — TIPUPOIHBIX

MHHEPAJIOB U MPOJIYKTOB.
@ponmansnvie n1abopamopHsvie padomol u
onvimel.
1. smepenne paamoakTuBHOTO (poHA (VTN
JNIEKTPOHHAS IEMOHCTPALIHS).

Ppa300paHHbIl COBMECTHO € TIEJArOrOM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHEHHUS MACCOBBIX U 3aPSIOBBIX
YKce] Ha ONpECICHHUE PEe3yJIbTaTOB SIICPHBIX PEAKIIMii; aHAN3 BO3MOXKHOCTH WM HEBO3MOXHOCTHU
SIACPHOM peaKLHHU.

Or1eHKa ¢ TIOMOMIBIO TTe1arora YHEPTHUH CBSI3H Aep C HCIOIb30BaHNEM (POpMYITBI DHHINTEIHA.
OOcyxIeHrne COBMECTHO C TEJaroroM IEPCIIEKTHUB HCIIONB30BAaHUS YIPABIEIEMOTO TEPMOSICPHOTO
CHHTE3a.

OO0cyKIeHHEe COBMECTHO C MEAaroroM MpeuMYIIeCTB U SKOJIOTHUSCKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — aKomorHs).

IMoBTopuUTEIbHO-0000aIOMIMIT MOAYb (9 U)

CucreMaTu3anus
1 000011IeHIE
MPEIMETHOTO
COJICpIKaHUs

U OIIbITA
JIEATEILHOCTH,
nproOpe-TEHHOTO

O0oOmieHne  colepKaHUsT — KAXKAOTO W3
OCHOBHBIX pasnenos Kypca ¢uzukm:
MEXaHUYECKHe, TEIUIOBBIE, 3JIEKTPOMarHUTHEIC,
KBaHTOBBIE SIBJICHUSL.

Hay4nslit MeTO1 TO3HAHHMS 1 €T0 pean3anys B
(hu3MUECKHX UCCIICOBAHUSX.

CBs13p (PM3UKHN M COBPEMEHHBIX TEXHOJOTHH B

BrImoHeHUE ¢ MOMOIIBIO Tiearora yaeOHbIX 3aJaHni, TPEOYIOIINX IEMOHCTPAIIMHA KOMIIETCHTHOCTEH,
XapaKTePU3YIOUINX €CTECTBEHHOHAYYHYI0 TI'PAMOTHOCTh: NPUMEHEHMsI MOJYYEHHBIX 3HaHUW Jid
HAYyYHOTO OOBSICHCHHS (DH3MUYCCKUX SBICHUN B OKPYKAIOIIEW MPHUPOIC W MOBCEIHEBHOH KU3HU, a
TaKXKe BBIIBICHUS (U3MYCCKUX OCHOB psa COBPEMEHHBIX TEXHOJOTHIA, NMPUMEHCHHS OCBOCHHBIX
SKCHEPUMCHTANBHBIX YMEHHUH IS MCCIICNOBAaHUS (DHM3UYCCKUX SBICHHMA, B TOM YHCIE IS IIPOBEPKU
TUTIOTE3 U BBISBJICHHS] 3aKOHOMEPHOCTEH.

Penienne THMOBBIX pacu€THBIX 3ama4 B 1—2 NEWCTBUS C OMOPOil Ha alrOpUTM, MPEIBAPUTEIIHHO
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IPH N3y9ICHUH obnacTu nepegadn HHGOPMAINHN, SJHEPTETHKE, pa300paHHBIIl COBMECTHO C MENAroroM, B TOM YHCIIE MPEAIONIAraloInX UCIOIb30BaHNE (PU3NIECKON

BCEro Kypca TpPaHCIIOpTE MO U OCHOBAHHBIX Ha COIEPKAHUU PA3IMYHBIX pa3lelioB Kypca pH3HKH.
¢busuku

[Ipu paspaboTke pabodeil mnporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHWU JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTHU
MCIIOJIb30BaHUS 3JIEKTPOHHBIX (IIU(PPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SIBIAIOMIUXCS Y4eOHO-METOAMUYECKUMH MaTepuaIaMu
(MyIBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaYHUKH, SJICKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTA0OPATOPUH,
UTPOBBIE MIPOTPAMMBbI, KOJUIEKIIUU HU(PPOBBIX 00pa30BaTEIIbHBIX PECYPCOB), PEAU3YIOMINX AuAakTHYeckue Bo3moxkHoctu UKT,
CoJIepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUHU.
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