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@enepanbHas paboyasi mporpamma 1o yueonomy npeamery «dusuka» (yriayOneHHbIH
YPOBEHb) (lajiee COOTBETCTBEHHO - MporpaMMa 1o (¢u3uke, (QHU3UKA) BKIOYAET
MOSICHUTENIFHYIO 3alUCKy, COJep:KaHue OOydeHus, IUIaHHPYEMble pe3yJIbTaThl OCBOCHUS
IIPOrpaMMsbl 1O (PU3HKE.

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TOJIOKEHWI M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha YIIyOJIEHHOM YpOBHE
OCHOBHOM 00pa3oBaTebHOW mporpammebl, npeactaBieHHBIX B @I'OC OO0, a Takxke ¢
yaérom QenepanpHOil pabouelt mporpamMmbl BocnuTaHus W KOHIEMIIMU MperogaBaHus
yaeOHoro npeamera «Du3ukay.

Copeprxanue TporpaMMsel IO (PU3MKE HANPABJIEHO HA YAOBJIETBOPEHHUE TOBBIIIEHHBIX
3aMpoOCOB 00YJAIOIIUXCS, CTPEMSIIIUXCS K 00siee TITy00OKOMY OCBOSHHUIO (PU3UUYECKUX 3HAHUH,
1 Ha (OPMHUPOBAHNE ECTECTBEHHO-HAYYHOW IPaMOTHOCTH oOydarommuxcs. B mporpamme mo
(u3MKe yUYUTHIBAIOTCSI BOBMOKHOCTH y4eOHOTO npeameTa B peanusanuu tpedoBanuit @I'OC
OO0OO k miIaHupyeMbIM JUYHOCTHBIM M METANpPEAMETHBIM pe3yjibTaTaM OOY4YeHHs, a TakkKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHusL.

[Iporpamma mo ¢u3uKe yCTaHABIMBACT pacIpeielieHue y9eOHOTo MaTepraa Mo rojaam
o0ydeHus (o KiaccaM), MpejyiaraeT MPUMEPHYI0 TOCIIEIOBATEILHOCTh HM3YyYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTHKE pa3BUTHS TMPEIMETHOTO COJACpKaHUS M Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.

1. NMOSACHUTEJBHASA 3AIIUCKA

Ousrka SBISETCA CHUCTEMOOOpPA3yIOUIUM JUIS  €CTECTBEHHOHAYYHBIX  y4EOHBIX
MPEeIMETOB, MOCKOJBKY (DHM3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBJICHHIA,
M3y4aeMbIX XUMHUEH, OUoJorne, acTpoHOMHEH 1 (GU3HUIecKoil reorpadueit, BHOCUT BKJIaJ B
€CTECTBEHHOHAyYHYI0 KapTUHY MHUpaA, NpPeJoCTaBiseT Haubojee sCHble 00pa3lbl
MPUMEHEHHsI HAyYHOTO METOJIa MO3HaHUs, TO €CTh CII0co0a MOJIYyYeHUs JOCTOBEPHBIX 3HAHUI
0 MHUpe.

OpHa U3 TTIaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHus B CTPYKTYpe 0011ero oopa3oBaHus
COCTOUT B (DOPMHPOBAHMM ECTECTBEHHO-HAYyYHOW T'PaMOTHOCTH M HUHTEpeca K Hayke y
00yJaronuxcs.

W3yuyenue ¢usuku Ha yriiyOJEHHOM YpPOBHE NpPEIIoJiaraeT YBEPEHHOE BIIAJICHHE
cneoyrouumu KOMNemeHmHOCmaMu, xapaxmepusyrouumu ecmecmeeHHOHAYUHYIO
2DAMOMHOCIY '

Hay4YHO OOBSICHSTD SIBIICHUS;

OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;

HMHTEPIPETUPOBAThH JaHHBIC M UCIOIb30BaTh HAYYHbIE JOKA3aTEeNbCTBA /IS MMOJIYy4YEHUs
BBIBOJIOB.

Henu uzyyenus ¢gu3suKu Ha yriyoa€HHOM ypOBHE:

pa3BUTHE WMHTEpeca M CTPEMIJICHHS OOYydYaIOIIUXCs K HAYYHOMY HU3YYEHHIO MPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTaBICHUH O HAYyYHOM MeETOJle TO3HAaHUA U  (QOPMHUPOBaHUE
HCCJIEIOBATENILCKOIO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

(dopMupOBaHME HAYYHOTO MHMPOBO33PEHMs KaK pe3yibTaTa U3ydyeHHs] OCHOB CTPOCHHUS
MaTepuH U (QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKHY;

(dbopMupoBaHME YMEHUN NMPUMEHATh (U3MUECKHE 3HAHUS M Hay4dHbIE JOKa3aTeIbCTBA
111 OOBSICHEHUS OKPY)KAIOLIUX SIBICHUH;



(opMupoBaHHE MPEICTABICHUH O POl (GU3MKH U Pa3BUTHUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHH;

pa3BUTHE TMPEICTaBICHUH O BO3MOXKHBIX cdepax Oyaymieil mnpodeccHoHANTbHOMI
NEeSITEIbHOCTH, CBSI3aHHOM € (PU3MKOM, MOJArOTOBKAa K JalibHEHIIEMy OOy4YEeHHIO B 3TOM
HaTpaBJICHNN;

(dbopMupoBaHHE TOTOBHOCTH K JaJbHEHIIEMY H3y4YCHUIO (HU3UKH Ha YIIIyOJIEHHOM
YPOBHE B paMKax COOTBETCTBYIOHIMX Mpoduieil oOy4eHuss Ha YpOBHE CpemHEro oOmiero
oOpa3oBaHUsI.

JlocTioKkeHre ATHUX WeNed MmporpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3a/a4:

nproOpeTeHne 3HaHUI O AUCKPETHOM CTPOECHUH BEIIECTBA, MEXaHMUYECKHX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUSX;

puoOpeTeHne YMEHUN aHATU3UPOBATh U OOBICHATH (PU3WUYECKUE SIBJICHUS HA OCHOBE
M3YYEHHBIX (PU3MUECKUX 3aKOHOB M 3aKOHOMEPHOCTE;

OCBOGHHME METOJIOB pEIIeHHUs] pacu€THBIX M Ka4deCTBEHHBIX 3a/a4, TPeOyrommx
CO3/IaHUSl W WCIIOJIB30BaHUS (PH3MUYECKMX MOJENei, BKIIIOYas TBOPYECKHE W TPAKTHKO-
OpUEHTHUPOBAHHBIE 3a/1a4H;

pa3BUTHE HMCCIIEOBATEIBCKUX YMEHHUI: HAOMIOAATh SIBICHHUSI M M3MEPATh (PU3MUECKUE
BEJIMYUHBI, BBIIBUTATh TUIIOTE3bI U TPEJIaraTh SKCIIEPUMEHTAIBHBIE CIIOCOOBI UX MMPOBEPKH,
TUTAHUPOBATh M TPOBOJUTH OIBITHI, KCIIEPUMEHTAJIbHBIC HWCCIIEIOBAHMS, AHAIM3HPOBATH
MOJTyYCHHBIC JTAHHBIC U JIEATh BHIBOJIBI;

ocBOeHHE TPUEMOB paboThl ¢ uwHMOpMaImend (U3NUECKOTO COACp)KaHMs, BKIFOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSX (HU3UKH, HHTEpPIpeTaluss U KPUTHUECKOe
OlleHUBaHUE WH(OpMAINK;

3HAKOMCTBO CO cepamu mpodhecCHOHATHHON eATEeIbHOCTH, CBI3aHHBIMU C (DU3UKOMH,
U COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (GU3UUECKOI HAYKH.

Ha w3yuenue ¢usuku (yriayOnEHHBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus otBoauTcs 340 wacos: B 7 kiacce — 102 ygaca (3 gaca B Hezenio), B 8 Kiiacce —
102 gaca (3 gaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIETIO).

Oco0eHHOCTH KJIACCOB

byaymas mnpodeccuonanpHas JAeATEIbHOCTh, K KOTOPOHM TOTOBSTCS —Yydal[uecs
CHELUAaIU3UPOBAHHBIX KJIACCOB JIULESA, B YCIOBHUAX CTPEMUTEIBHOIO HAYYHO-TEXHUUYECKOTO
nporpecca TpeOyeT yMEeHHs HE TOJbKO HEMpPEephIBHO TMOIMOJIHATH 3HAHUS B TEUYEHHUE BCEi
KU3HU, HO U aKTUBHO Yy4YacTBOBaTh B IPOLIECCE CO3JAHUS HOBBIX 3HAHUM U T'€HEpalUuu
MHHOBAIIMOHHBIX pelleHnid. Takoe yMeHue HECTaHJIAPTHO MBICIUTh U NPUMEHSTh 3aKOHBI
MIPUPO/IBI Ha PAKTUKE KPUTUYECKH BaXKHO (POPMHUPOBATH CO IMIKOJHLHOTO BO3pAcTa C yUeTOM
BBIOPAHHOM CIIeIUaTU3AIIIN:

B uHXeHepHO-TEXHOJIOTMYECKHX KJjaaccax H kiaaccax BAC (0ecnmHiI0THBIX
aBMAIMOHHBIX CHUCTEM) YIIIyOlleHHOEe H3ydeHHe (U3UKH SIBIsieTcs 0a30il s pa3BUTHS
NEepEeOBbIX MH)KEHEPHBIX KommeTeHIMA. OcoOblil akIeHT JenaeTcs Ha KOHCTPYHUpPOBAHHE,
U3y4yeHHE OCHOB MEXAaHMKH, adpOJAWHAMHKH, JIEKTPOHUKU U MPHUHLUIOB pabOTHI CIOKHBIX
TEXHUUYECKUX CHCTEM.

B kiaccax ecrectBeHHO-Hay4HOro mnpoduias (pusuko-xumMmuyeckoe u 0HOJIOrO-
¢pu3uyeckoe HampapiieHMs1) (U3MKa BBICTYNMAeT (QyHAAMEHTAJIbHBIM HHCTPYMEHTOM IS
MTOHMMAaHUS CJIOKHBIX MPUPOJHBIX U OMOJIOTHYECKUX MpolieccoB. M3ydyeHue npeamera 31ech
TECHO CBS3aHO C OCHOBaMHU (PHM3MUYECKOW XMMUM U OMO(PU3MKH, YTO HEOOXOAMMO JUIs
Oyayliel HCClIe0BaTENIbCKON AEATeNbHOCTH, pabOThl B HAYKOEMKHX, MEIUIMHCKUX U
OMOTEXHOJOTMYECKHX OTPACIX.



[Iporpamma opueHTHpOBaHA Ha OOy4YarOIIMXCS C BBICOKOM MOTHBAIMCH K
npuoOpeTeHUI0 3HaHUK MO (U3MKe, KOTOpble OyIyT HEOOXOAMMBI UM Ui JalbHEHUIIEro
npodeccuoHanbHOro cranopieHus. OHa JaeT ONTUMABHOE pacHpesiesieHne y4eOHbIX YacoB
M0 paslesiaM Kypca W BBICTPAUBACT MOCIEIAOBATEIBLHOCTh M3YyUeHHsS] (U3UKUA C TIyOOKUM

YUETOM MEXIPEIMETHBIX CBsi3ei (pu3nka — maremaTnka — HH(popMaTHka, pu3nKa —
XuMusl, (pU3nKa — OHOJOTHSA), JIOTUKKA y4eOHOTO TPOIEcca W BO3PACTHBIX OCOOCHHOCTEH
YYaIuxcs.

[Iporpamma ormnpenensier paclIMpeHHbI HA0OP OIBITOB, JEMOHCTPUPYEMBIX YUUTEIEM B
KJjacce, a TaKke MPO(UIBHO-OPUEHTHPOBAHHBIX JIA0OPATOPHBIX M MPAKTHYECKUX padoT,
BBHITMIOJTHAEMBIX ydaliuMucs Ha 0a3e By3oB ropoga. CojepikaHHe Kypca MOJHOCTBIO
COOTBETCTBYCT Tpe6OBaHI/I$IM K YPOBHIO IIOATOTOBKH Ha er'IY6J'I€HHOM YPOBHEC U MO3BOJISCT
cOpMHUPOBATH y JHUIEUCTOB JIOCTATOYHO IIUPOKOE, HAYYHO 0OOCHOBAHHOE MPE/ICTABICHUE O
COBPEMEHHOM (Qu3nueckoil kapTuHe Mupa. B pabouell mnporpamMme mNpeaIycMOTPEHO
WCIIOJIb30BaHUE pPa3HOOOpa3HbIX (OPM OpraHu3alMk y4eOHOTO MPOIECcca, MPOEKTHO-
HCCIIEIOBATENILCKOM JeATEIIEHOCTH, a TAKXKE BHEJIPEHUE COBPEMEHHBIX METOJ0B OOYUCHHS U
NEPCAOBBIX MEAATrOTMYCCKUX T€XHOHOFPII7[, OTBCHAIOINHMX 3aJadaM KaXJ0ro KOHKPETHOIO
npoduis.

MecTo npeaMeTa B y4eOHOM IUIaHe

B cootBerctBum ¢ yueOHbIM TuiaHoM MAOY «Jluneit Ne 22 «Hanexxma Cubupu» Ha
n3ydeHne GU3NKK Ha YriyOJIeHHOM YpOBHE Ha 3Tare OCHOBHOTO 00rmiero oopazoBanus (7-9
KJIaCChl) OTBOJAMUTCS (DMKCUPOBAHHOE KOJIMUYECTBO YaCOB B 3aBHCHMOCTH OT 00pa30oBaTEeIbHON
TpaeKTOpUH U MpoduIs Kiacca:

7 kaacce: * mus 6uonoro-dusznueckoro (bU®D), ecrecrBenno-nayunoro (EH) npoduneit
u nmwkenepHoro kiacca | Taanpasnenns (ITM) — 99 yacos (3 yaca B Henenio);

utst mporiisa «becriunoTHbie aBuaronHbie cucteMb» (BAC) — 83 yaca.

8 kuacc: 99 yacoB (3 yaca B Hemenm0) I BCeX KIACCOB, M3YYalONIUX MPEIMET Ha
yTIIyOJICHHOM YPOBHE.

9 kuaacc: 90 yacoB (3 yaca B HeNENI0) /Ui BCEX KIACCOB, M3y4alOlIUX MpPEJMET Ha
yriyOJIeHHOM YpOBHE.

O6mwmit 00beM WHBapUAHTHOUM (ypOodHOH) ydyeOHOW HArpy3Kd 3a TpU roja OOydeHHUs
COCTaBIISIET:

st mpoduitert BUD, EH, [T — 288 yacos,

st mpodris BAC — 255 wacoB (Habop 2023-2024 yu. r.) 272 yaca.

[TonHoe ocBoenue TpeboBanuii GenepalibHOI 00pa30BaTENBHON MPOrPAMMbI OCHOBHOTO
obmiero oOpazoBanust (POII OOO) k pesynpTaTaM yriIyOJIEHHOTO H3y4dyeHUs (U3UKH, a
Takke GopMupoBaHue NpeAnpodecCHOHATbHBIX KOMIIETEHIIMI JTUIIEMCTOB 00ecTieynBaeTCs
3a CYEeT MHTErpallii OCHOBHOTO Kypca M BapHaTHUBHOW YacTH y4eOHOTO IUIaHa.

VYriny0neHue TEOpeTUYECKOTO MaTepuajia, pa3BUTHE HABBIKOB pELICHUS 3a1ad
MOBBIIIEHHOW CIOKHOCTM U TEHEpallid WHHOBAIIMOHHBIX TEXHUYECKUX pPELICHUN
pean3yIoTcsl 4epe3 CHCTeMY CHEHaTu3UPOBAHHBIX 3JEKTUBHBIX KYPCOB M MPAKTUKYMOB.
JlaHHBIE KypChl MPOBOASTCS KaK BEAYLUIUMHU YYHUTENSMU JIMIes, TaK W MPEernojaBaTesiMu
MPOQHUIBHBIX BBICIIUX YUSOHBIX 3aBEACHUI U KOJUIEKEH B paMKax CEeTEBOTO B3aWMOICHCTBUS
Ha 0a3e uX HayuyHO-HCCIEA0BATEIbCKUX TA00PATOPHl U PECYPCHBIX IIEHTPOB. DTO MO3BOJISIET
obecrieunTh  MPAKTUKO-OPUEHTUPOBAHHBIM  XapakTep  OOydeHHUs,  HEMpPEepBIBHOCTH
00pa3oBaHUs U PaHHIOO MPO(EeCCHOHATBEHYIO OPUEHTALIUIO YUaITXCS.

‘ VYueOHsli rog ‘ KonnuectBo yacos




7 6ac/76ud/Ten/ 7 nu 8 bac / 8 oud / 8en/ 96ac/9u/9 ¢t

&
2026-2027 83/99/99/99 -/99/99/ - 90/90
90
2027-2028 99/99/99/99 90/90/90/90

2028-2029 90/90/90/90

K temarnueckoMy IUIAaHMPOBAHUIO NPUMEHSIETCS MOJYJBHBIA IIPUHIUI ITOCTPOCHUS
oOpa3oBaTellbHOW  TporpamMmbl  (Gac, Omd, e€H), dYTO TMO3BOJSCT BBICTPAUBATH
WHIUBUAYAJIbHYIO 00pa3oBaTelbHYI0 MapagurMy M oOecnedyuBaTb CaMOpPa3BUTHE IpPU
WHIUBUAYAJIbHOM TeMIe paboThl C y4eOHBIM MaTepuaioM, KOHTpPOJb W CaMOKOHTPOJb
3HAHUU.

Hcnoab3yemblie 00pa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHUCJIe TUCTAHIIUOHHBbIE

OOyuenue GU3UKE MOXKET OCYIISCTBIATHCA C HCMOJB30BAHUEM JIUCTAHITHOHHBIX
obOpasoBatenbHbIX TexHonorui (ganee JOT), koTopoe mpennonaraeT Kak caMOCTOSITEIbHOE
MIPOXOXKICHHE YYEOHOTO MaTepuaia yY4eHUKOM, TaK U C TIOMOIIbIO COTIPOBOYKICHHS YIUTEISI.
I[Ipu  mpumenennun JIOT  wucnmonw3yrorcs  muar@opmel:  Jwmieickas — miatdopma
muctanironHoro ooydenus Moodle, ®TUUC «Most mikonay, THMC «DmekTpoHHas MIKOJa»
HoBocubupckoii o61acTy.

[Ipu peanuzaruu paboueil mporpaMMbl WCIIOIB30BaHBI MaTePUAIbI JIJIsi TIOJATOTOBKU K
npodrrsiv omumrranel K HTU u crangapToB Beepoccuiickoro 4eMmmMoHaTHOTO JBUKEHHS
o podeccrnonansHOMy MacTtepcTBY «IIpodeccrnonanb.

PaGora B kjaccax mOpPOBOAMTCS B CIEAYIOIIMX HANpPaBICHUSAX: MYJIbTUMEAUNHbIE
CIIEHApUU YPOKOB; HCIOJIb30BAHUE TOTOBBIX MPOTPAMMHBIX MPOIYKTOB; INPUMEHEHUE
KOMITBIOTEPHBIX TPEHAKEPOB; KOMITBIOTEPHBIE IEMOHCTPALIMU; TAO0OPATOPHO-KOMITBIOTEPHbBIE
MPAKTUKYMbI; KOMITBIOTEPHOE MOJICIIMPOBAHUE; BBITIOJHEHHUE BUPTYAJIbHBIX Ja0OPATOPHBIX
AKCIIEPUMEHTOB TIpH pabore ¢ 1udpoBeiMu obOpaszoBaTenbHbiMU pecypcamu (LJOP) mo
buzuke.

OI'OC opueHTHpyeT HOBOE O0pa3oBaHHWE Ha JOCTH)KEHUE TOBBIIICHHUS KavyecTBa,
COOTBETCTBYIOIIETO COBPEMEHHBIM 3allpocaM JMYHOCTH, OOIlecTBa U TOCYIapcTBa.
CrnenoBarenbHO, pelICHHEM JaHHOW MpOOIeMbl SBISETCS MOMCK M HCIOJIB30BAaHUE HOBBIX
MeIarOTHYeCKUX TEXHOJIOTH, CPEey KOTOPBIX: TEXHOJIOTHS MPOOIIEMHOTO 00y4eHHsl, KOTOopast
CUMTAETCS  JUYHOCTHO-OPUEHTHUPOBAHHOW, MOTOMY 4YTO B HEH OCYLIECTBISETCA
WHIUBUAYATBHBIN U OudGdepeHIUPOBAaHHBINA MOAX0J K OOYYEHHUIO KaKIOTO MIKOJIbHHKA, a
TaKke 00yueHHUe MIKOJIHLHUKOB B COTPYIHUYECTBE; TEXHOJIOTHS] KPUTHUECKOTO MBIIIICHHS —
CIIOCOOCTBYET HE TOJBKO YCBOEHHUIO KOHKPETHBIX 3HAaHUM, a CcolMaIu3anuu peOeHKa,
BOCIIUTAHUIO TOOPOXKENATeIbHOTO OTHOILIEHUS K JIIOASIM; HWIPOBBIE TEXHOJOTUH, KaK BHUJ
NEeSITEIbHOCTH B YCIOBUAX CHUTYallMii, HAalpaBICHHbIX Ha BOCCO3JAaHME M YCBOCHUE
OOIIECTBEHHOTO OIMBITa, B KOTOPOM CKJIQJbIBACTCS M COBEPLICHCTBYETCS CaMOYIpAaBJICHHE
MOBEJCHUEM.

HNudopmanns o NpoMeKYTOYHOM aTTeCTALUH

[IpomexxyTouHass arTecTalusl OCYIIECTBISETCS MO OKOHYaHMHM Y4eOHOTO MOy ¢
L[ebI0 MPOBEPKU CTEMEHW W KauyecTBa YCBOGHHUS MaTepualia Mo pe3ylbTaTaM H3y4eHUS
TeMaTUYEeCKHX MOAyNel U POBOAUTCA B (hOpME aTTeCTAllMOHHBIX padoT.

Texyiuit KOHTPOJIb OCYIIECTBIISIOTCS C IENBIO MPOBEPKH CTENEHU U KaueCTBa YCBOCHUS
MaTepuaia B XOJ€ €ro U3y4eHHUs B CIeAYIOMHNX GopMax: CaMOCTOSTENbHBIX H TIPOBEPOUHBIX
paboT.




Texymuii KOHTPOJIb U TPOMEKYTOUHAsL aTTECTALUS OCYILECTBIIAIOTCS B COOTBETCTBUU
¢ «[lonoxxenuem 06 OCYIIECTBICHUU TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM
arrecraiiuu  oOydarommxcs, uX (opmax, TNEPUOAMYHOCTH U TOPSAAKE TPOBEACHHUS
MYHUIIUIATIEHOTO ABTOHOMHOTO 0011100pa30BaTEIHLHOTO YUPEKICHUS ropojaa
HoBocubupcka «Jlumeit Ne 22 «Hanexxna Cubupu» (IIpOTOKONI Henarorndeckoro cosera Nel
ot 26.08.2024).

Hrorosas arrecranus IpoOBOJAUTCS B COOTBETCTBUU C 3aKOHOIATENbCTBOM PD.

Jlnsi mpaBWIBHOM OpraHu3aliy y4eOHOTO Ipollecca B 3aBUCUMOCTH OT HEACIbHOU
Harpy3ku 1o (U3HKe, BXKHO YYHTHIBATH OO0IIEe KOJUYESCTBO YACOB, MPETYCMOTPECHHBIX Ha
KaXX bl MOIYJIb.

Pacnipenenenrie wacoB 3aBUCHT TakXke OT METOJUYECKOTO TMOJIX0Ja YUUTENs |
TpeboBaHU 00pa30BaTEIbHON OpraHU3aIIHH.

BaxxHo MOMHUTBH, UYTO JAaHHOE pacIpeiesieHne HOCHT MPUMEPHBIN XapakKTep U MOXKET
BapbUPOBATHCS B 3aBUCHUMOCTHU OT MPOdUIIs KJlacca. MPEeANOYTCHUN YIUTEI.

IIpomexyTouHas aTrecTanus
1o ¢usuke B 7-X KJjaccax

Ne . Haszpanue monyJist Koauecrso Homep ®opma ITA
MOJYJIbHOM 4yacoB B MoayJie | ypoka ITA
MP Ne 1 [lepBoHaYabHbIC CBEACHUS 15/13 15/13 ATrTrecranuoHHas
0 CTPOEHHE BEIIECTBA pabora
MP Ne 2 MexaHU4ecKoe IBUKECHHE, 19/17 34/30 ATTecTannoHHas
Macca, II0THOCTD. pabora
MP Ne 3 Cuubt 15/13 49/43 ATrecranyoHHast
pabora
MP Ne 4 JlaByieHHE TBEPBIX TEI, 16/12 65/55 ArtTecTanonHas
KUIKOCTEH U Ta30B pabora
MP Ne 5 Cuia Apxumena 12/11 77/66 ATTecTanMoHHas
pabora
MP Ne 6 Pa6ora. MomHoOCTb. 20/17 97/83 AtTecranoHHast
DOHeprHs. pabora
IIpomeskyTouyHas arTecTauus
no ¢pusuke B 8-X KJaaccax
Ne KoauuecTrBo Homep
N Haspanne moxyJis ypoka ®opma ITA
MOIYJILHOM 4acoB B MOJyJie A
MP Ne 1 TermnoBble ABIIEHUA 17 17 ATtTecTanonHas
pabota
MP Ne 2 ArperaTHble IpeBpalleHus 22 39 ATTecTraninoHHas
BEIIIECTBA pabora




MP Ne 3 DneKkTpuyecKre SBICHUS 9 48 ATTecTannoHHas
pabota
MP Ne 4 ITocTOSIHHBINA TOK 31 79 ATTecTanuoHHas
pabota
MP Ne 5 MarsuTHbIE IBJICHU. 17 96 ATtTrecTanuoHHas
OnekTpoMarHuTHas pabora
HHAYKIHS
IMpome:kyTOoUHAA aTTeCTALMS
no ¢pusmke B 9-x Kiaccax
Ne KoauuecTBo Howmep
. Haszpanue monyJis YpOKa ®opma ITA
MOIYJIbHOM YacoB B MOJYJie A
MP Ne | MexaHnueckoe JBUKEHUE U 20 20 ATrTrecranuoHHas
CHOCOOBI €ro ONKCAHUS pabota
MP Ne 2 Bsaumogeiicteue Tem 15 35 ATtTecTanmoHHas
pabora
MP Ne 3 3aKOHBI COXpaHEHUS 11 46 ATTecTaninoHHas
pabora
MP Ne 4 MexaHn4ecKkue 16 62 ATTecTanmoHHas
3JICKTPOMAarHUTHEIE pabota
KoJIeOaHMs U BOJIHBI
MP Ne 5 CBeTOBbIE SBIICHHUS 13 75 ArtTecTanuonHas
pabora
MP Ne 6 KBaHToBEBIE SIBICHUSA 12 87 ArtTecTanonHas
pabora
2. COIEPXAHHUE OBYYEHMUS
7 KJaace
Pa3nen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKOLIEr0 MUPA.
®uszuka — Hayka O mnpupone. SBieHus npuUponabl (dMEMEHTHI  COJEp)KaHus,

BKJIIOYAIOILIME MEXIpeIMeTHbIe CBs3u). Dusnyeckue sBICHUS: MEXaHUYECKHUE, TEIJIOBBIE,
IEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. PasmepHocTh. Enmnunm! ¢usndeckux BenuuuH. M3mepenue
¢u3nyeckux BeMWUYMH. JTanoHbl. ®usnueckue npubopsl. Llena nenenus. IlorpemHocTs
u3MepeHuil. IlpaBuna Ge3omacHoro Tpyna nmpu pabore ¢ Ja0OpaTOPHBIM OOOPYIOBAHHEM.
MexnyHapoaHas cuctema enuHull. [lepeBos BHeECUCTEMHBIX equHUL B enHUIBl CH.

Kak ¢uzuka u apyrue ecrecTBeHHbIE HAYKH U3y4aroT Npupoy. EcTecTBeHHO-HayuHBIN
METOJ| MO3HaHMA: HaOIIo/eHHe, MOCTaHOBKAa HAyYHOTO BOIPOCA, BBIABMIKEHHE TMIIOTE3,
HKCIEPUMEHT IO MPOBEpPKE THUMOTe3, OOBsICHEHHWE HabmogaeMoro siieHus. OmnucaHue
(bU3NYECKUX SABJICHUN C TIOMOIIBIO MOJETEH.




Jemoncmpayuu.

Mexanuveckue, TEIUJIOBbIE, JJICKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC, 3BYKOBbIC
SIBJICHUSL.

duznyeckue MpuOOPHl U MPOIEAYpa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H ITU(POBHIM
prOOPOM.

Jlabopamopuovie padbomot u onvimel.

Onpenenenre HeHbl JeJIEHUS MIKAJIbl U3MEPUTENBHOTO Ipudopa.

N3mepenue paccTosHuil.

N3mepenue miomaan u 06bémMa. MeTos najieTku.

N3mepenue Bpemenu.

N3mepenune o0bEMa KUIAKOCTH U TBEPIOTO TeA.

Onpenenenre pasMepoB ManbIX Tel1. MeTo psJoB.

[IpoBenenue uccienoBaHUsl MO TMPOBEPKE TUIOTE3bl: JAIBHOCTH IMOJIETA IIApUKA,
MYLLIEHHOTO0 TOPU30HTAIbHO, TEM 0O0JIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHauyasnbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

Crpoenue BemecTBa: aroMbl M MOJEKYJbI, HMX pa3Mepbl M Macchl. OIMBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>xkenne vactull BemiectBa. CBsA3b CKOPOCTH JABHKEHHUS YACTHUI[ C TEMIEpaTypOMu.
bpoynoBckoe nBwxkenne. Juddy3usa. BzammonelicTBue 4acTHI] BEIIeCTBAa: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, IKUIAKOCTEH © TBEPIBIX
(kpucTaymnuecknx) Teia. B3anMocBsS3p MeXAy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysun.

Habmionenue siBieHUid, OOBSICHIIOMMXCS MPUTSKEHUEM WM OTTAJKMBAHUEM YaCTHUI]
BEILIECTBA.

Jlabopamopnuie pabomul u onvimot.

OrneHka 1uaMeTpa aToMa METOJIOM PSAOB (C UcIoib30BaHueM (oTorpaduii).

OnbIThI 10 HAOTIOACHUIO TEIIJIOBOIO PACIIMPEHHUSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TMPUTSKEHHUSL.

Paznen 3. /IBu:keHue U B3anMoOAelcTBHE TeJl.

Mexanunueckoe aBuxenue. Ilyre u mepemelenue. PaBHOMEpHOE M HEpaBHOMEPHOE
nBuxkenre. CBoOOIHOE MaJieHUuEe Kak MpPUMEpP HEPaBHOMEPHOTro IBHKEHHS Tel. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu 1 BpeMeHU JABUKEHHUS.

I'paduku 3aBUCMMOCTEW BENMYMH, OMMCHIBAIOUIMX ABMKeHHE. OOmue moHATus 00
OTHOCHUTENLHOCTH ABMKEeHUS. CI0KEeHHE CKOPOCTEN s TeM, IBHXKYIIMXCS MapajieIbHO.

SIBnenue mHepuuu. 3aKOH MHepuuu. B3aumopeiicTBue Ten Kak MPUYMHA U3MEHEHUS
CKOPOCTH JBUKEHHUsS Tel. Macca Kak Mepa MHEPTHOCTH Tella B MOCTYNATEIbHOM JIBH)KEHHH.
[TnotHOCTh BemiecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYd B €AMHHIE 00BEMaA
BemiectBa. Cmecu u cruiaBbl. [loBepXHOCTHAS U TMHEITHAS TIJIOTHOCTD.

Cuna kak xapakTepuCTHKa B3auMojedcTBHs Ten. Cuiia ynpyroctu M 3akoH ['yka.
N3mepenue cuibl ¢ IOMOLIBIO JUHAMOMETpa. SIBjaeHue TAroteHus U cuia Tsoxectu. Cuna
TSOKECTH Ha JApyrux Iutanerax. Bec tema. HeBecomocts. CrokeHue cui, HaIpaBJIEHHBIX IO
onHO# mpsMoil. PaBHoxeicTByromass cwi. Cuna TpeHus. TpeHHE CKOJIBXEHHs W TPEHHE
MOKOs, BSI3KO€ TpeHue. TpeHue B Mpupojie U TEXHUKE.



Jemoncmpayuu.

Habnronenne MexaHM4ecKoro JBIKEHUS Tea.

N3mepenue ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.

Habnronenue siBjaeHUS] UHEPIUH.

Habmtoienue n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU TEII.

CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEl.

CnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJTHOW MPSIMOH.

Jlabopamopusie pabomot u onvimel.

Omnpenenenrne CKOPOCTH PABHOMEPHOIO JIBHXKEHMs (IIapUKa B KHJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWIISI U TaK JIajiee).

Omnpenenenre cpeHel CKOPOCTH CKOJBXKEHHsI Opycka WM IIapuKa MO0 HAKJIOHHOMN
IJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTb PACTSHKEHUs (IepopMalui) MpyKUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT CHJIbI
JIABJICHUS U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH H ra3oB.

Hasnenue. Cuna pnaBieHus. CHnocoObl yMEHBIIEHUS W YBEJIWYEHHS JaBJICHUS.
JlaBneHue rasza. 3aBUCUMOCTb JaBJIeHHMsI ra3za oT oObéma u Temneparypsl. [lepemaua
JaBJICHUS TBEPABIMU TelaMU, XKUAKOCTAMU W razamu. 3akoH [lackans. IIHeBmaruueckue
MaIIUHBI.

3aBUCHUMOCTh JaBJICHUS JKUIKOCTH OT TJIyOMHBI TOTrpyKeHus. ['mapoctatuueckuit
napagokc. CooOmaromuecst Ccocyapl. [ uapaBnuueckue MexaHU3Mbl. VIcmoap30BaHMe
BBICOKHUX JIABJICHUN B COBPEMEHHBIX TEXHOJIOTHUSIX. ¥ CTPOMCTBO BOJAOMPOBO/IA.

AtMmocdepa 3emun u atMmochepHoe naBieHue. [[pudrHBI CylecTBOBaHUS BO3IYITHON
06010ukn 3emnu. OnbiT Toppuuerm. M3mepenne arMochepHOro aaBieHUS. 3aBUCHUMOCTD
aTMOc(epHOro JaBjeHHUs OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl ans m3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleficTBUEe KUAKOCTM M Tra3a Ha IMOTPYyKEHHOE B HUX Teno. Brltankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. YcCIOBUE BO3HUKHOBEHHUS BBITAJIKUBAOIIEH
(apxumenoBoil) cuibl, noarekanue. [InaBanue ten. BozayxomnnaBanue.

emoncmpayuu.

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCyIpl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue aelicTBUs aTMOC(EPHOTO JIaBICHUS.

Cudon.

3aBUCHMOCTh BBITQJIKUBAIOLIEH CHUIIBI OT 00BbEMa MOTPYKEHHOU B KHAKOCTh YacTU
TeJa ¥ TIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue mnnaBaHusg TeN: IUIABAaHUE WM TOTPY)KEHHE Tell B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEN TeJla U JKUAKOCTH.

Jlabopamopusie pabomot u onvimul.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYKEHHON B JKUIKOCTh
YacTH TeJa.



OmnpeneneHre BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIIEH Ha TEJO, IMOTPYXKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOUICH CHIIBI, JCHCTBYIOIICHM Ha TEIO B
XKUJKOCTH, OT MACCHI TEJA.

OneIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, AEHCTBYIOIIEH Ha
TEJI0 B KMJKOCTH, OT 00bEMa NOTpYXKEHHOW B JKUJIKOCTb YaCTU Te€jla U OT IUIOTHOCTU
KHUJKOCTH.

KonctpynpoBanue apeoMerpa WiIM KOHCTPYMPOBAHHE JIOJKHM M OIpEIeNeHUe €€
rpy30I0AbEMHOCTH.

Paznea 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckass paboTa Ui CWJI, HANpaBJIE€HHBIX BJOJb JIMHUM IEPEMEIICHHUS.
MontHoCTb.

[IpocThie MeXaHM3MBI: pblYar, BOpPOT, OJIOK, MOJIMCHACT, HAKJIOHHAs IUIOCKOCTb,
HOXXHUYHBIA MexaHu3M. MomeHT cuibl. PaBHOBecue peryara. I[IpaBmiio MOMEHTOB.
[Ipumenenne npaBuiia paBHOBECHs pblyara K 05I0Ky. «3oJyioToe mpaBuio» mexaHuku. KIIJ]
MIPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY, TEXHUKE, )KMBBIX OPraHU3Max.

Mexannueckas sHeprus. KuHetnmdeckas W moTeHiuanbHas sHeprus. [IpeBpamnieHue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXPAHEHUS U NPEBPALICHUS SHEPTUH
B MEXaHHUKE.

Hemoncmpayuu.

[IpuMeprl MPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue ycioBuid paBHOBECHSI pblyara.

N3mepenne KIIJI HakIIOHHOW IJIOCKOCTH.

W3yuenue npasuiia pelyara ajst oABMAKHOTO M HEMOBU)KHOTO OJIOKOB.

Omnpenenenue KIIJI moaBmKHOTO W HEMOABMXHOTO OJIOKA.

OmnpeneneHue paboOTBl CUJIBI  YNPYrOCTH MpH NOAbEME TIPy30B MPHU TOMOULIH
MIOIBMYKHOTO OJIOKA.

N3ydeHne 3aK0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.

8 KJacc

Pa3nen 6. TensioBbIe sIBJICHUA.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISAPHO-KHHETHYECKOM TEOPUHM CTPOCHHUS BEIECTBA.
Macca u pa3Mepbl aTOMOB U MOJICEKYJ. OTBITBI, TTOATBEPKIAIONINE OCHOBHBIC ITOJIOKEHUS
MOJIEKYJISIPHO-KHUHETHYECKON TEOPHH.

Mogenu  TBEPIOTO, JKHAKOTO M ra3000pa3HOr0  COCTOSHMM  BEIECTBA.
Kpucranmnmaeckue u amopgHbie Tena. I'padeH — HOBBI MaTepuan JJII HOBBIX TEXHOJIOTHH.
TexHosorMK MOJNy4EHUs] UCKYCCTBEHHBIX ainMa30oB. OObsCHEHHE CBOMCTB ra3oB, JKUIKOCTEH
1 TBEPBIX TEJl HA OCHOBE MOJIOKEHUN MOJNEKYISIPHO-KUHETHYecKoi Teopuu. [loBepxHocTHOE
HaTsDKCHHE, CMayuMBaHHME, KaWUIAPHBIC SBJIICHHUS. TEIJIOBOE paCHIMPEHHE W CXKaTHE.
3aBUCUMOCTD JaBIIEHUS Ta3a OT 00bEMA, TEMIIEPATYPHI.

Temnepatypa. CBsi3b TeMmeparypbl CO CpeJHEH KUHETHMUYECKOW 3HEpPrueil TermioBOro
JBUKEHHUS YyacTull. TemnepaTypHbl€ IIKAJIbI.

Buytpennssa sneprus. CriocoObl M3MEHEHHUsI BHYTPEHHEW PHEPTrUM: Telionepeaaya u
coBeplleHre paldoThl. Buapl Teronepenadyu: TEIIONMPOBOIHOCTb, KOHBEKIIUS, H3Iy4YCHHUE.
Buner Tennonepenayn B npupoje u Texuuke. HeoOpaTuMocTh TEMIOBBIX MPOIIECCOB.

KoauuecTBo TemIoTel. YaenapHas TEILUIOEMKOCTH BEIIECTBA. TeEIIOOOMEH M TEIIOBOE
paBHoBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OanaHca.



[InaBneHne u OTBEpAEBAaHUE KPHUCTAUIMYECKUX BELIECTB. YelbHas TEIJIOTa
wiaBnenus. [lapooOpa3zoBanne u konneHcanus. Vcnapenuwe. Kunenue. YaenbHas Teriora
napooOpazoBaHus. 3aBUCHUMOCTb TEMIEpPATypbl KHIIEHUS OT arMoc(hepHOro JaBlICHUSL.
HacplileHHbIi 1 HEHACHIILEHHBIN Map. BiaxxHOCTh BO3AyXa.

OHeprus ToIMBA. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[punnuns!r pabotel TermoBbix nBurareneid. KIIJ| terutoBoro neurarens. TeruoBsie
JIBUTATEIIH U 3allluTa OKpyXKarouieil cpeapl. Temnnossie NoTepu B TEIIOCETSIX.

3aKOH COXpaHEHMsI U MIPEBPALLEHHUS SJHEPTUN B MEXaHUYECKUX U TEIUIOBBIX IIpoLeccax.

Jemoncmpayuu.

Habmoienne OpoyHOBCKOTO JIBHKEHUSI.

Ha6mronenue auddyzuu.

Habmronenue sBieHUH MOBEPXHOCTHOTO HATSIKEHMS, CMAUMBAHMUS M KaNUJUISIPHBIX
SIBJICHUI.

Habntoienue TenioBoro pacinpeHus Tell.

W3menenue naBieHus raza npyu U3MeHEHUU 00bEMa U HarpeBaHUU WIN OXJIAXACHUU.

[IpaBuna n3mMepeHus TeMnepaTypsl.

Buael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

Harpesanue npu coBepiieHUN padoThl BHEUTHUMH CHUIIaAMH.

CpaBHEHME TETUIOEMKOCTEN pa3INYHbIX BEIECTB.

HaOmronenne kumexus.

Habnonenue nocrosHCTBa TEMIIEpaTyphl MPU TUIABIECHUU.

Moeny TeIUIOBEIX ABUTATEIIEH.

Jlabopamopnuwie pabomel u onvimel.

OnbITh IO OOHAPYXKEHUIO JEUCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKEHUS.

OneITHI IO BEIPAIIMBAHUIO KPUCTAUIOB TIOBAPEHHOM COJIM MM caxapa.

W3mepenne TteMimepaTypbl NpU IOMOIIM JKHUAKOCTHOTO TEPMOMETpa M JaT4uKa
TEMIIEPATypHI.

OnbITh! IO HAOIIOICHHUIO TEIUIOBOTO PaCUIMPEHHs I'a30B, )KUJIKOCTEH U TBEPBIX TEII.

Omnpenenenue 1aBiaeHus Bo3ayXa B OalJIOHE IIITPULIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00bEMa U TEMIIEpaTyphl.

IIpoBepka runoTe3bl JUHEWHOW 3aBMCUMOCTH JJIMHBI CTOJIOMKA >KMIKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMIepaTyphl.

HaGnronenne m3MeHeHMs] BHYTPEHHEW 3HEpruu Teja B pe3yibTare TeIUIoNeperayd U
paboThI BHELIHUX CHUII.

HccnenoBanue sBieHNs TEIIOOOMEHA MPU CMELIMBAHUM XOJIOJHOM U ropsiueil BObI.

OmnpezeneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW HpU TEIIOOOMEHE C
HarpeTblM METaUNINYECKUM LIWJINHAPOM.

OmnpeneneHne MOLUTHOCTH TEIUIOBBIX NOTEPh (3akoH HbloToHa-Puxmana).

Onpenenenne yaenbHON TEIUNIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca ncnapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

Onpenenenne yaenbHONW TEIUIOTHI MIJIABJICHUS JIbJIA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

OnexTpusanus Ten. [J[Ba pona a1eKTpUUYECKUX 3apsaaoB. BzauMonelicTBre 3apsKeHHBIX
ten. 3akoH KynoHa.

Onextpuueckoe mnone. Hanpsok€HHocTh — anekTpudueckoro  nois.  [IpuHiun
CYNEpIO3UINH IEKTPUYECKHX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snexTpuueckux 3apsaoB. DIEeMEHTapHbIN 3ieKkTpuueckuil 3apsa. CtpoeHue
atoma. [IpoBOIHUKY, TUAIEKTPUKU U TIOTYIPOBOIHUKHI. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO
3apsna.

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHHS 3JIEKTPUYECKOTO TOoka. McrouHumku
MMOCTOSTHHOTO TOKa. [[eHCTBUSA 3IEKTPUYECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B METaJIAX, KUJIKOCTSIX U Ta3ax.

Onexktpuueckass nenb. Cuia Toka. DJIEKTPUYECKOE HaNpsDKeHue. AMIepMerp u
BOJBTMETP B LENU MOCTOSAHHOTO Toka. CoONpoTHUBIIEHWE MPOBOJHUKA. Y JEJIbHOE
compoTuBiieHWEe BeniecTBa. 3akoH Owma s ywyactka uenu. [locienoBaTtenbHoe WU
napajuieJbHOe coelMHeHne mpoBoaHUKOB. DJIC B 11eMu MOCTOSHHOTO ToKa. 3akoH Oma st
nonHou nenu. I[IpaBuna Kupxroda. Pacu€r mpocteix snekrpuyeckux neneid. HemmneitHbie
AJIEMEHTHI.

PabGora u mMouiHOCTh 3neKTpuyeckoro Toka. 3akoH Jlxoyns-JleHna. DieKkTpudeckue
LIETIA U TOTPEOUTENHN IIEKTPUUECKON dHEepTHH B ObITY. KOpoTKO€E 3aMbIKaHUE.

[ToctostHHbIE MarHuTHL. B3anmoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJeE.
MarnuTHoe 1moJjie 3eMIu U ero 3Ha4eHHe I KU3HU Ha 3emie. OnbIT IpcTeaa. MarautHoe
rmoje 3JeKTpuueckoro toka. OnbeiT Amnepa. lIpuMeHeHHE SJIEKTPOMAarHUTOB B TEXHUKE.
JleficTBe MarHWTHOTO TOJISI Ha MPOBOJHHMK ¢ TokoMm. Cmima Ammepa W ompeneicHue eé
HaIpaBJIeHUs. DJIEKTPOIBUTaTelb MOCTOSHHOTO ToKa. Vcnoib30BaHue 31eKTpoABUraTenei B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

Onbitel  Dapaned. SBneHue >aeKTpoMarHUTHOM uwHAyKuuu. IIpaBuno JleHna.
OnekrporeHeparop. CrocoObl TOJYUYEHUS ANEKTPUUYECKON SHEPruH. DJIEKTPOCTAHIIMU Ha
BO30OHOBJISIEMBIX ~ MCTOYHHMKAX JHEPruu. OKOJIOTUYECKHE TMPOOJIEMBbI  SHEPreTHKH.
TonnuBHBIE AIEMEHTHI U AIEKTPOMOOHIIH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa posia ANEeKTPUYECKUX 3apsiI0B U B3aNMOJICHCTBUE 3apsyKEHHBIX TEl.

YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTU4YeCKass UHIYKLUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

MonenupoBaHue CHIOBBIX JIMHUN 3JIEKTPUYECKOTO IOJISI C TMOMOIIBI0 OyMaXKHBIX
CYJTaHOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

HcToyHuKH NOCTOSTHHOTO TOKA.

JlericTBUA 3IIEKTPUYECKOTO TOKA.

DIEKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBblit pa3ps.

N3mepenue cuibl TOKa aMIEPMETPOM.

N3mepenune 351eKTpuyecKoro Harps>KeHNs BOJIbTMETPOM.

Peocrar u mara3uH conpoTHBIICHUM.

B3anmMoelicTBrE MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTHU Pa3eJICHHs TIOJOCOB MArHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ noJie ToKa. DJIEeKTPOMarHur.

JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

Omnbitel @apages.



DneKTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopusvie pabomot u onvimel.

OnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI IPU CONMTPUKOCHOBEHUH U MHTYKIICH.

HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJIHUKH U JUBJIEKTPUKH.

COopka 1 ucnbpITaHUE IEKTPUUECKON LIENH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpPsDKEHUS HA PE3UCTOPE U CONIPOTUBIIEHUS PE3UCTOPA.

OnepIThl, JAEMOHCTPUPYIOUIME  3aBUCHUMOCTb  JJIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JJIUHbI, TUIOIIAI1 TONIEPEYHOT0 CEYEHHs U MaTepHala.

Omnpenenenne yaenbHOro CONPOTUBIICHUS TPOBOIHUKA.

[IpoBepka npaBuia CI0KEHUSI HAPSDKEHUH TPU MOCIIE0BATEIbHOM COEIMHEHUU JABYX
PE3UCTOPOB.

[IpoBepka npaBuia i CUJIbI TOKA MIPH MAPAIIIEIIBHOM COESIMHEHUH PE3UCTOPOB.

Omnpenenenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOUYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbInoHEHUS 3akoHAa OMa JUIsl TOJTHOM LIETIH.

N3ydyeHne BOJbTAMIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX 3JEMEHTOB  (JIaMIibl
HaKaJMBaHUS WIK MOJIYIIPOBOHUKOBOTO JIM0/IA).

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJI mHarpesarens.

WccnenoBanue MarHuTHOTO B3aMMOJIEMCTBUS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBIThI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI U HalpaBJIEHUS TOKa B KAaTyIIKE U OT HAaJIU4us (OTCYTCTBUS) CEpICUYHHIKA B
KaTyILKe.

N3ydenue necTBHUsI MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

KoHnctpynpoBanue u u3zydeHue padoThl 3J€KTPOABUTaTENsL.

Nsamepenne KIIJI anekTpoaBUraTeIbHOM YCTaHOBKH.

OnpITBl MO HMCCIIEOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHOW WHAYKIUU: HCCIEI0BaHUE
W3MEHEHUH 3HAYEHUS U HaIlPaBJICHUs HHAYKIMOHHOTO TOKA.

9 kaace

Paznen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe JBuxeHue. MatepuaibHas Touka. CriocoObl ONUCaHUsI MEXaHUYECKOTO
JBYKCHMUSL: TaOJIMYHBIA,  TpapUUECKH, AHAIUTUYECKUH. Cucrema  orcuéra.
OTHOCHTENBHOCTD MEXaHUYECKOTO JIBUKCHUS.

BekTopHBIE BEIMYMHBIL, ONEpALUU C BEKTOpaMH, NPOCKUUHU BeKTOpa. Paanyc-BekTop
MaTepUAIBLHOM TOYKHM, IEpEMEIIEHNE Ha IUIOCKOCTH. PaBHOMEpHOE NpPSIMOJIMHEHHOE
nsuxkeHue. HepaBHomepHOE npsiMonMHENHOE ABKeHue. CpenHsss 1 MTHOBEHHasi CKOPOCTh
Tejla TP HEPAaBHOMEPHOM JBUKCHUU.

Yckopenue. PaBHOyCKOpeHHOE MPSAMOJMHEWHOE IBM)KEHUE. YCKOpEHHE CBOOOIHOTO
nageHus. Oneitsl [anues.

I'papuueckast uHTEpHpeTanusi YCKOPEHHs, CKOPOCTH, TMPOWJEHHOTO IyTH U
[epeMeLeHus U IPAMOJIUHENHOTO ABUKCHUS.

JIBr>xkeHue Tesa, OpoIIeHHOTO MO YTJIOM K TOPU30HTY.



JIBrm>keHrne 1o OKpyXHOCTH. JIMHEWHas CKOpOCThb, YIJIOBasg CKOPOCTb, IEPUOL U
4acToTa OOpalleHus Py PaBHOMEPHOM JIBU)KEHUH IO OKPYXHOCTH. CKOPOCTh U YCKOpEHUE
MPU ABMKEHUU IO OKPY>KHOCTH.

Bexrop cuiibl. PaBHOAEHCTBYIOIIAsA CHIIA.

IIepssiit 3axoH Herotona. Bropoii 3akoH Hetotona. Tpernii 3akoH Herotona. [IpuHnnn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUia TPEHUSI CKOJIBXKEHUS, CHUJIa TPEHUS
MOKOs, Apyrue Buabl Tperns. Koahdunuent tpenus.

JIBUKEHME Tel 10 OKPYKHOCTH MO IEHCTBUEM HECKOJIBKUX CHJL.

3akoH bepnymin u nogbéMHas cuiia Kpbiia. COBpeMEHHbIE JIETaTEIbHBIE allapaThl,
CyJla Ha MOJBOJHBIX KPbUIbSX, aHTUKPBLJIO HA CKOPOCTHBIX aBTOMOOMIISAX. J[BI>KEeHHE moe3ja
Ha MarHUTHOM MOJYIIKE.

Cuna TsDKECTM W 3aKOH BCEMHUPHOIO TATOTEHHUsA. JIBUJKEHHE Tell BOKpYr
IPaBUTALIMOHHOTO IIeHTpa (B ToM uwucie muaHer Bokpyr Cosnna). IlepBas kocmuueckas
ckopocTb. HeBecoMOCTh U neperpyskH.

PaBHOBecue matepuanbHOM TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecHe TBEPAOTO
TeJla ¢ 3aKpeIIEHHOM OChI0 BpamieHusa. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynec tenma. M3meHenwe ummnyinbca. MMiynbe CHIIbl. YHPYroe W HEYNpyroe
B3auMo/IeficTBUE. 3aKOHBI U3MEHEHUS U COXpaHEHUS UMITylIbca. PeakTuBHOE ABHKEHUE.

Mexanudeckasi pabota 1 MOITHOCTh. PaboTa cun Tsokectu, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotsl. [loTeHIMAanbHas 3HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIU.
[loreHumaneHass »5Heprus cxaTtoll npyxuHbel. KuHernueckas »sHeprua. Teopema o
KMHETUYECKON SHEPruu. 3aKOH U3MEHEHUS U COXPAHEHUS MEXAHUYECKOU SHEPTUH.

Hemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

CpaBHeHME TyT€l U TPACKTOPUH NBHXKEHHUS OJIHOTO M TOTO K€ Tejla OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.

N3mepenune ckopocTy U yCKOPEHHUSI MPSAMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHMUS.

Habmronenue ABM>KEHUSA Tesa M0 OKPYKHOCTH.

Habmronenne MexaHMuecKux SIBICHUHN, IPOUCXOASIIUX B cucTeMe oTcuéra «Temnexka»
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KabuHeTa (GU3HUKH.

Habmionenue paBHOBecHsl Tes, CBOOOJHOrO TMaJeHUsi, KojeOaHUs MasTHHUKA B
MHEPLUAJIbHBIX CUCTEMAX KaK MOATBEPKACHUE NPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €ro Macchl U JCHUCTBYIOIIECH HA HETO CUJIBL.

Habnronenue paBeHcTBa CUJjl MPU B3aUMOICHCTBUU TEll.

N3meHeHue Beca Tena npu YCKOPEHHOM JIBM)KEHHH.

[lepenaua nMnynbca Ipu B3aMMOIEHCTBUH TEI.

[IpeoOpa3oBaHus SHEPTUU MPU B3aUMOJCHCTBUH TEJL.

CoxpaHeHre UMITyJIbca TIPU a0COTIOTHO HEYIPYTrOM B3aUMOACHCTBUU.

CoxpaHeHre UMITyJabca PU YIPYroM B3auMOJCHCTBUY.

Habmtonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHue SHepruu MpU CBOOOIHOM Ma/IEHHH.

CoxpaHeHue 3Hepruu Npy IBUKEHHUU TeJla MO0J1 JEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomot u onvimul.

OmnpeneneHue cpeHeld CKOPOCTH CKOJIbXKEHHs Opycka WIM JIBI)KEHHUS IIapuKa I10
HAKJIOHHOM IJIOCKOCTH.



OmnpeneneHne ycKOpeHUs Tejla IPU PaBHOYCKOPEHHOM JIBWJKEHUHM I0 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBKEHUH 0€3
Ha4aJIbHOW CKOPOCTH.

WccnenoBanue nBuKeHus Teiia, OpOLIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI TPEHMSI CKOJBXEHHMSI OT CHJIbI HOPMAJbHOTO
JTABJICHUS.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOSHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nepopMauy NpyKUHBI.

Omnpenenenve pabOTHl CHIIBI TPEHUS TPU PAaBHOMEPHOM JIBJKEHUH Teja 10
TOPU30HTAIBHON IOBEPXHOCTH.

Onpenenenre pabOThl CHIIBI YOPYTOCTH MpPH MHOABEME TIpy3a € HCIOJIB30BAHUEM
HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJieOaHUil: mepUO, 4acToTa,
ammuntyna. ['apmonuueckue koseOaHus. 3aryxatomue kosiebaHus. BwIHyXIeHHBIE
Kojebanus. PezoHanc.

MaremMarnueckuii M NPYKWHHBIA ~ MasTHUKHW. [IpeBpamieHue 5SHepruv Ipu
K0JIe0aTEIHLHOM IBMKEHNH.

Mexannueckue BoJIHBL. [IpomoapHbIe B TonepeyHbie BOJIHBL. CBOMCTBA MEXaHUYECKUX
BOJH: uHTepdepeHus u audpakuusa. J[IMHA BOJHBI U CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeN€, CEUCMUYECKHE BOJIHBI.

3Byk. PacmpocTtpaHeHne u oTpakeHHME 3ByKa. ['pOMKOCTh 3ByKa W BBICOTa TOHA.
Pe3onanc B akyctuke. WHppasByk u ynbrpasByk. lMcmonp3oBaHue yiabTpasByka B
COBPEMEHHBIX TEXHOJOTHSIX.

Hemoncmpayuu.

Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSDKECTH U CUJIbl YIPYTOCTH.

Habmonenue xoneGanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmoienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.

Pacrmipoctpanenuie mpo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmonenue nntepdepeHnnu u AuPpakiiuy BOJIH HAa TOBEPXHOCTH BOJBI.

Habmtoenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre 4acTOThI U Meproia KojaeOaHui MaTeMaTH4ecKoro MasTHHUKA.

Omnpenenenre 4acTOThl U Meproia KoiaeOaHuil Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJeOaHU Tpy3a Ha HUTHU OT AJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTU TepuoAa KojaeOaHUil MPYy)KUHHOTO MAasTHHKA OT MacChl
rpysa.

IIpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHWi rpys3a, MOJABEUIEHHOTO K JIEHTE, OT
Macchl Ipy3a.

OnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb MepHoJa KojeOaHWi MpPYXKHUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepeHune yckopeHHst CBOOOHOTO MaJeHUs.

Pa3nes 10. D1eKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIC BOJIHBI.



DIEeKTPOMarHuTHOE MOoJie. DJIEKTPOMarHuTHbIe BOJHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [llkanma aeKTpOMarHUTHBHIX BOJIH. MCMOJIb30BaHHE AJIEKTPOMArHUTHBIX BOJH JJis
coTOBOM cBs3u. Pagnonokanus. Kocmudeckas cBs3b.

DnekTpoMarHuTHasi npupoaa cBeta. CkopocTh cBeTa. BoJiHOBBIE CBOMCTBa CBeTa:
uHTepepeHIUs U U paKIus.

Jemoncmpayuu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.

WNurtepdepenmus u qudpaknus ceera.

Jlabopamopubvie pabomot u onvimel.

N3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IMTOMOIIBI0 MOOMIIBHOTO TenedoHa.

[TpoBenenune onpITOB 10 HAOTIOIEHNIO HHTEpPEpeHIINH U TU(PAKIINH CBETA.

Pasnen 11. CBeToBbIe SIBJIEHUS.

JlyueBass Mojenbp CBeTa W TreoMmeTpuueckas onTuka. McrouyHuku  cBeTa.
[IpsimonuneiiHoe pacnpoctpaHeHue cBera. 3atmeHus Connua u JlyHel. OTpaxkeHue cBerta.
[Tnockoe 3epkano. 3akoH oTpaxeHus cBeTa. [loctpoenue nzobpaxeHuii, chopMHUpOBaAHHBIX
3epKaJIOM.

[Ipenomsienne cBetra. 3akoH miperomsieHus cBeta. [lomHOe oOTpa)keHHe CBeTa.
Hcnonp30BaHme MOTHOTO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAaX, ONITOBOJIOKOHHASI CBSI3b.

Jlunza, xon sydeir B juH3e. @opmyna ToHKOW JMH3BL [locTpoeHne W300pakeHHiH,
chOopMUPOBAHHBIX TOHKOM JMH30M. OnTHdeckas cucreMa QoToamnmapaTa, MUKpPOCKONa H
Teneckomna. ['na3, kak onTudeckas cucreMa. biM3opykocTs U AadbHO30PKOCTb.

Paznoxxenne 6enmoro cBera B crektp. OmnbiTel HbtoToHa. CriojkeHHE CHEKTpajIbHBIX
uBeToB. Jlucnepcus crera.

Hemoncmpayuu.

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM 3€pKaie.

[Ipenomiienue cBera.

OnTHYeCKUN CBETOBOJI.

Xon tydeid B coOuparomiei JTruH3e.

XoJ ay4del B pacCeUBaroIeH JIMH3E.

[Tonyuenue n3006pakeHH ¢ TOMOIIBIO JINH3.

[Ipunnun neiictBus doroanmnapara, MUKPOCKOTA U TEJIECKOIA.

Mopens riasa.

Paznoxxenue 6enoro cBeTa B CIEKT).

[Tonyuenue 6e10ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH yIiia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

N3ydeHnne cBONCTB N300pakeHUs B IJIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yriia IPEJIOMIICHUS OT YIila MaJeHusi CBETOBOTO Jiyda Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenre (OKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIIEH TUH3BI.

OnBITHI MO Pa3IOKEHHUIO OEI0T0 CBETa B CIEKTP.

OnpITHI TIO BOCHPHUATHIO I[BETA MPEAMETOB NMPU UX HAOIIOACHHM uepe3 I[BETOBBIC
(GUIBTPHI.

Paznen 12. KBanToBLIe IBJICHHUS.



OmnbiThl Pezepdopaa u mimanerapaas Mojaenb aroma. Mozens atoma bopa. Ucnyckanue
U NIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PamnoakTuBHOCTE. Anbda-, OeTa- u ramma-uznydeHus. CTpOCHHE aTOMHOTO sifpa.
Hyxnonnas mMognens atomuoro snapa. M3oronsl. PammoaktuBHbIe mNpeBpaimneHus. llepuon
Iojypacnaaa aTOMHBIX szep. JlelcTBue paJuoaKkTUBHBIX U3Jy4YEHUN HA )KUBBIE OPTaHU3MBI.
3amura oT paluOaKTUBHOTO U3JIy4EHUSI.

SnepHble peakuuu. 3aKOHbI COXpPaHEHMs 3apsSAOBOIO U MAacCOBOIO YHUCEN. DHEPIus
CBA3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTE3a W JENEHUS sEp.
Wctounuku sHeprun ConHua u 3BE3N. SnepHast sHepreTuka. DKOJOTMYECKHE MPOOJIEMbI
SIIEPHOM DHEPTETUKH.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSI.

CrieKTphl pa3Iu4HbIX ra3oB.

Criextp BoAOpO/Ia.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabota cuérunka HOHU3UPYIOMIUX U3TYyUCHU.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnwie pabomel u onvimel.

Habntoenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHUSI.

HccnenoBanue TpPeKOB: HM3MEPEHUE HSHEPrUM YacTHIBl MO TOPMO3HOMY MYTH (I10
doTorpadusm).

N3mepenue pagnoakTuBHOro (hoHa.

IToBTOPUTEIBHO-00001IAKOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO-0000AOIIMKA  MOIY/Th MpeAHa3HaueH [Uisi CUCTeMaTu3aluu |
00001ICHUST TPEIMETHOTO COJACPXKAHUS W OMbITa ACATEIHHOCTH, MPUOOPETEHHOTO TIPH
W3Y4YEHHHU BCEro Kypca (U3HKU YriyOJ€HHOTO YpPOBHSA, a TaKkKe JUId MOATOTOBKH K
OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY IO (PHU3UKE.

B npouecce u3ydeHus NaHHOTO MOJIYJS PEANM3YIOTCS M IMOJY4YaroT JajbHEHInee
pazBuTHEe  y4yeOHbIe JAEWCTBUSA, OOECleUHMBAaIOIIME JOCTWKEHHE MPEAMETHBIX U
METanpeIMEeTHBIX  pe3ylbTaToB  OOy4deHHs, (HOpPMHpPOBAHHE  ECTECTBEHHO-HAYYHOU
IrpPaMOTHOCTU: OOBSICHEHHME M OIHUCAHHME SIBIICHUH Ha OCHOBE NPHUMEHEHHUs (U3HUECKUX
3HAHWUM, KCCIEA0BATEIbCKUE JIEHCTBUS (BBIABIDKCHHE THUIIOTE3, IIOCTAHOBKA LEIH U
IUTAaHUPOBAHHUE UCCIIEI0OBAHUS, AaHATIU3 JAHHBIX U MOJyYeHHE BHIBOJIOB).

[IpennoururensHol (OPMOI OCBOCHHSI MOAYINSA SBJIAETCS NPAKTUKYM, Iporpamma
KOTOPOT'O BKJIFOUYAET:

pelieHne 3a1a4, OTHOCSIINXCS K Pa3jIMuHbIM pa3enaM U TeMaM Kypca (pU3uKu, B TOM
YyuCIie 3a7a4, MHTErPUPYIOLIUX COJAEPIKAHUE Pa3HbIX pa3/ielioB;

BBITIOJIHEHHE JIA0OPATOPHBIX PadOT U OMBITOB (BKIItOYask pabOTHI U OTBITHI U3 MEepeuHei
K pas3ienaMm Kypca) B YCIOBHUSIX CAMOCTOSTENIBHOTO IUJIAHUPOBAaHUS IPOBEICHUS
uCcClenoBaHusl, BbIOOpa ©  00OCHOBaHHMS MeETOJa MW3MEPEHHs] BEJIMYUH, COOPKHU
9KCIEPUMEHTAJIbHOW YCTaHOBKHY;

BBIMIOJIHEHHE NPOOJEMHBIX 3aJaHUH  MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa
(3a1aHus IO €CTECTBEHHO-HAYYHOM IPaMOTHOCTH), B TOM YHCJIE 33/1aHUI ¢ MEXIIPEIMETHBIM
COJIEp’KaHUEM;

pa®oTy HajJ TpYNNOBBIMM WIM WHAWBUIYaJbHBIMM MPOEKTAMHM, CBSI3aHHBIMH C
coJiepKaHueM Kypca (PU3UKU.

W3yueHne  MOBTOPUTENBHO-0000IIAIOMIET0  MOIYIS ~ MOXET  3aKaHYUBATbCA
MIPOBEACHUEM JHArHOCTHYECKOM paboThl 3a Kypc GU3MKKA YriayOJEHHOTO  ypOBHS,



BKJIKOYAKOUIEN  3aJaHMs  Pa3HOIO  YPOBHSA  CJIOKHOCTU. Pe3ynpTaTel  BBIIIOJIHEHHS
JMAarHOCTHYECKOW pPabOThl MOTYT IIOKa3blBaTh CTENEHb T'OTOBHOCTH OOYYalOUIMXCS K
OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHy IO (U3HKe, a TaKKe CBHJIETEIbCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHOU T'PAMOTHOCTH.

3. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 1O ®U3UKE
HA YI'JIYBJEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

W3yuenne ¢u3MKH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAINpaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IMTPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.

JIMYHOCTHBIE Pe3yJIbTATHI
B pesynpraTe wu3yueHus (PU3MKK HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs Y
obOyuarorierocs OynyT chOpMUPOBaHBI CIEAYIONINE TUYHOCTHBIE PE3y/IbTaThl B YaCTHU:

I)nampuomuueckozo éocnumanus:

MIPOSIBJICHUE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(buznuecKkoil HayKu;

IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2)eparcoanckozo u 0yxo6HO-HPAGCMBEHHO20 60CRUMAHUA:

FOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHHWU OOIINECTBEHHO 3HAYMMBIX U
THYECKHUX TPOOJIEM, CBA3AHHBIX C MPAKTHYCSCKUM MTPUMEHEHHEM JIOCTHKCHHNA (DH3HKY;

0CO3HaHUE BAXHOCTH MOPATbHO-3TUUECKUX MPUHITUIIOB B JEATEIHLHOCTH YIEHOTO;

3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITHE 3CTETHYECKUX KauecTB (pU3MUecKoi HayKu: €€ rapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4)uennocmu Hayuno20 noO3HanuA:

OCO3HAHHE LEHHOCTH (PU3NYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHUSA MHUDA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONIEH KyJIbTYpHhI;

OpUEHTAIMs B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HayuUHBIX HpPEICTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBL;

pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEpECa K UCCIIE0BATEIBCKOM IEITEIIbHOCTH;

5)popmuposanusa Kynomypot 300p06bsa U IMOUUOHATLHO20 ONA2ONONYUUA:

OCO3HAaHHE LEHHOCTU Oe30macHOro olOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30MacHOro TOBEIEHUS Ha TpaHCIOPTE, Ha JOporax, C
AIIEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSAX;

chOpMHUPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OIIUOKY U TaKOTro
e TpaBa y APYroro 4eloBeKa;

6)mpyooeozo eocnumanus:

aKTUBHOE y4YacTHe B PEIICHUHU MPAKTHUECKUX 3a/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aliu, TOpoJia, Kpas) TEXHOJIOTHUECKON U COLMATbHON HAMpPaBIEHHOCTH, TPEOYIOMINX
B TOM YHUCIIE U (PU3UYECKUX 3HAHMUIA,

HHTEpEC K MPaAKTUIECKOMY U3yUeHHIO TIpodeccuil, CBI3aHHBIX C PUIUKOM;

7)IK0J102UYeCKO20 60CRUMAHUA:

OpUEHTAIlMsl Ha MpUMEeHeHHe (U3MYecCKUX 3HAHWW U1 pelleHus 3axad B oO0nactu
OKpY’KaroIlel Ccpelibl, MIIAHUPOBAHUS MMOCTYIIKOB U OIICHKH UX BO3MOXHBIX MOCIEICTBUN IS
OKpY’Karollen Cpeibl;

OCO3HaHHUE TTI00aJTHbHOTO XapaKTepa SKOJOTHYECKUX MPo0sieM U MyTel UX pelieHus;

8)aoanmayuu K usmenAIOWUMCA YCTI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:



NOTPEOHOCTh BO B3aMMOJICHCTBHM TPH BBINOJHEHUHM HCCIEJOBAHUNH W MPOCKTOB
¢bu3nvecKoil HalPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHHUSM APYTHX;
MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO IEATEIbHOCTD;
noTpedbHOCTh B (POPMHUPOBAaHMHM HOBBIX 3HAHHWH, YMEHHH (OPMYIHUPOBATH HWJICH,
MIOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;
oco3HaHHe Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pr3nKw;
TUTAHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETEHNH HOBBIX (DU3MYECKUX 3HAHMIA;
CTpEMJICHHE aHAIM3MPOBATh U BBIBIATH B3aWMOCBSI3M TPUPOABI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;
OIICHKAa CBOMX JIEMCTBHU C Y4E€TOM BIHSHHS Ha OKPYKAIOUIYIO Cpeay, BO3MOXKHBIX
rJ100aJIbHBIX MOCIEICTBUM.

MeTanpeaMeTHbIe Pe3yabTAThI

B pesynbrare OCBOGHHS MporpaMMbl 1O (PH3UKE HA YpPOBHE OCHOBHOTO OOIIEro
obpaszoBaHusi y oOyuaromierocst OynyT chOpMHUpOBaHBl MeTampeAMeTHbIe Pe3yJbTaThl,
BKIIIOHAIOIIKUEC IMO3HABATCIIBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIe Z[CI\/JICTBI/H[, KOMMYHUKAaTUBHBIC
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYISTUBHbBIE YHHUBEPCaIbHbIE yUEOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS
ba3oBble Jjoruyeckue aeicTBUsA:

BBISIBJISIT M XapaKT€PU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB (SBJICHUIN),
KJIaCCU(UIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUSI B pacCMAaTpUBaeMbIX (haKkTax, TaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBIISITh MTPUUMHHO-CJICJICTBEHHBIE CBSI3M TNPU U3YYEHUU (PU3UUECKHUX SIBICHUH U
MPOLIECCOB, JeNaThb BBIBOJBI C HUCHOJb30BAaHUEM JCIYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aKJIIOYEHH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (PU3NYECKUX BEIHUNH;

CaMOCTOSITEIPHO BBIOMpaTh CHocO0 pemieHus ydyeOHoW (Qu3nueckod 3amayuu
(cpaBHEHHE HECKOJBKMX BapHAHTOB PEIICHUs, BHIOOp HamOoJiee TMOIXOJANIETO C Y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

HCI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATEIbCKIIT HHCTPYMEHT MO3HAHMS;

MPOBOJUTH IO CAMOCTOSITEIbBHO  COCTABJICEHHOMY IUIaHY OIIBIT, HECIO0XHBIN
(buznyecKkuit IKCIEPUMEHT, HEOOIBIIOE UCCIeI0OBaHHE (PU3UUECKOTO SBICHUS;

OIICHUBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIINIO, TOTYYECHHYIO B XOJ€
UCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (pOpMYIHPOBaTH OOOOIIEHHST U  BBIBOABI 10  pe3yibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHNS,

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

MPUMEHSTh Pa3UYHbIE METOJbI, MHCTPYMEHTBHl U 3ampOChl MPU TMOHUCKE M OTOOpe
MHGOPMALIUY WIH JAaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMALIUIO PA3THMUHBIX
BUJIOB ¥ (POPM TMpeACTaBICHUS;

OIICHUBATh HAJEKHOCTh MH(POPMAIMH 110 KPUTEPHUSAM, TPEIIOKEHHBIM yIUTENIEM WIH
chOpMyITHUPOBAHHBIM CAMOCTOSITENHHO;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeACTaBIeHUS HHGOPMAIMH U
WJLTIOCTPUPOBATH pelIaeMble 33Ja4l HECTIOXKHBIMH CXeMaMH, AUarpaMMaMy, HHOU TpaduKon
Y UX KOMOMHAIIHSIMH.

KoMMmyHukaTuBHBIE YHUBepcabHbIe y4eOHbIe JelCTBUSA:

B X0Je OOCyXaeHus y4eOHOro MaTepuaya, pe3yibTaToB JIAOOPATOPHBIX paboT u
MIPOEKTOB 3aJ[aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAae€MOW TEMbl W BBICKA3bIBATh HJIEH,
HAaIleJICHHBIE Ha PEIICHUE 33/1a41 U TOJIepKaHne 0J1aroKenaTebHOCTH OOIIEHHS;

COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yiabTaTbl  BBIMNOJIHEHHOTO  (DU3MYECKOrO  OIbITa
(3KCcrepuMeHTa, UCCieI0BaHus, IPOEKTa);

MIOHMMAaTh M HMCHOJb30BaTh IMPEUMYILECTBA KOMAHIHOM M MHAMBHIYaIbHOU pPabOTHI
IIPY peIIeHNH KOHKPETHON (pr3nUecKoil mpoOieMsl;

MPUHUMATh L€ COBMECTHOM JESTEIbHOCTH, OpPraHHU30BBIBATH JEHCTBUS MO €€
JOCTHMKEHHIO: paclpeiensiTh poJid, OOCYyKIaTb MPOLECChl M Pe3ylbTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTas KAueCTBEHHOTO pe3ylbTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JAEUCTBUS C APYTUMU YJIEHAMU KOMAaH/IbI;

OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOWMMH TNPOIYKT TIO KPHUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranuszanms:

BBISIBJIATH NTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOUINX Ul PEIICHUs
(bU3UYECKUX 3HAHU;

OpUEHTUPOBATHCSI B PA3IMUHBIX MOAXOJAaX MNPHHATUSA PpelleHUu (MHIUBHUAYyalbHOE,
MIPUHATHUE PELLICHU B IPyIIE, IPUHITHE PEIIEHUH rpymnmnoil);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pelIeHUs (U3MYECKON 3aJaud WM IUIaH
UCCIIEIOBaHUST C Y4ETOM MMEIOLIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBAaTh IpeAaraeMble BapuaHThl pELICHUH;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:

J1aBaTh aIeKBATHYIO OLIEHKY CUTYallu! U NpeJylaraTh IJIaH €€ U3MEHEHUS;

OOBSICHATH IPUYMHBI JIOCTUXKEHUs (HEIOCTH)KEHUS) pe3ylbTaToOB JEATENIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUS WIIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHMBIIUXCS CUTYaIUil,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTaTa LEJIU U YCIOBHSIM.

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHUHM Ha HAYYHYIO
TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTroO.

NpU3HABAaTh CBOE MpPaBO Ha OIIMOKY NpU pEUIeHHH (QHU3UYECKUX 3ajay MM B
YTBEPXKACHUAX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBoO JPYroro.

IIpenmeTHbie pe3yJibTaThI
K koHIy oOyueHust ¢ 7 kaacce TpEeIMETHBbIE PE3yNbTaThl Ha YIIIyOJIEHHOM YpPOBHE
JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAOLTUXCS YMEHHIA:



UCTOJb30BaTh MOHATHS: (HU3MUECKHE H XUMHUYECKHE SIBICHHs, HaOIIo/eHue,
OKCIIEPUMEHT, MOJIeNb, THUIOTE3a, CAMHUIBI (U3UYECKUX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMS BemiecTBa (TBEpAOE, JKHMIKOE, Ta3000pa3HOE), MEXaHWYECKOe
JIBUKEHHE (paBHOMEDHOE, HEpPaBHOMEPHOE, IPSIMOJIMHENHOE), TpaeKTOpHs,
paBHOJEHCTBYIOIAss  cwi, Jgedopmanusa  (ympyras, IUIacTHYecKasi), HEBECOMOCTD,
COOOMIArOIINECS COCYIBI;

YBEPEHHO pa3inyaTh sBICHUSA (quQQy3usi, TEIUIOBOE ABWKCHHE YaCTHIl BEIIECTBA,
paBHOMEpPHOE JBU)XEHHE, HEPAaBHOMEPHOE JBWKEHME, HHEpLUs, B3aUMOJCICTBHE Tell,
paBHOBecHE TBEPBIX TEJ C 3aKPEIUIEHHOM OCBIO BpallleHus, Iepeaaya AaBJIeHUs TBEPABIMU
TeJaMH, XHUIKOCTSAMH W ra3aMH, atMoc(epHOe IaBlieHHE; IUIaBaHHE TeJ, MPEBPALICHHUS
MEXaHWYECKON SHEpruu) Mo OMHCAHMIO HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYECHHBIX (DU3MUECKHUX SBJICHHUI B OKpYy)KarolleM Mupe (B
TOM 4Hcie (GU3NYECKUE SBICHUS B NPUPOJE: HPUMEPHl JBUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B JKMBOW M HEKHMBOW IPHUPOJE, IEHUCTBHE CUJ TSKECTH, TPEHUS, YIPYIOCTH B
MIPUPOJIE€ U TEXHUKE, BIMSIHUE aTMOC(HEPHOTO JaBJICHUS HA )KUBOM OpraHu3M, IJIaBaHueE pblo,
ppluar B TeJe 4YelOoBeKa), IMpU ITOM IMEpPEeBOJUTHh MPAKTUYECKYIO 3a/lady B y4deOHYIO,
BBIJICTISAIT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3UUECKUX SIBICHMUIA;

OTIHMCHIBATh M3YYEHHbIE CBOMCTBA TeNl U (pU3NUECKUE SIBICHUS, UCIOJNIB3YS (PU3HUECKHE
BEJTMYMHBI (Macca, 00BbEM, MJIOTHOCTh BEIIECTBA, BPEMS, IyTb, CPEAHSISI CKOPOCTb, CHia
YIOPYroCTH, CHUJla TSDKECTH, BEC Teja, Cujila TPEeHHs, JaBjeHHe TBEPAOro Tela, JaBlIEHUE
cTOJI0A JKUJKOCTH, BBITAIKHBAIOLIAs CUJa, MEXaHHYeckas paboTa, MOIIHOCTb, IJIEYO CHIIbI,
MOMEHT CHWJIbl, KOI(Q(QHUIMEHT TMOJE3HOrO JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAbHAsl SHEpPIus), NpH OINUCAHUM TMPABUWIBHO TPAKTOBaTh (DU3UUYECKUH CMBICI
UCIOJb3yEeMbIX BEJIUYMH, MX OOO3HAYEHHS U €IUHMIBI (U3HMUECKUX BEIUYMH, HAXOJUThH
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMHU BEIMYUHAMHU, CTPOUTH
rpadMKu U3y4EeHHBIX 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBIECHUS M MPOLIECCH, UCIOJIb3Ys IPaBUiIa
CIOKEeHUs cwiI (BIIOJIb OMHOW mpsMoii), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena,
IIPaBUJIO paBHOBeCHs pblyara (0JI0Ka), «30JI0TO€ MPABUJIO» MEXAHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM 3HEPruu, MpH 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alUCHIBATH
€ro MaTeMaTHYECKOE BBIPAKCHHUE;

CTPOMTBH IPOCThIE (PU3MYECKHE MOJEIN pPealbHbIX OOBEKTOB, MPOLIECCOB W SIBIEHU,
BBIICJIATh TPU 3TOM CYILECTBEHHbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IPOLIECCOB,
SBJICHUH, TPUMEHATh (U3MYECKUe MOAETH Uil OOBSCHEHUS (PU3MUECKUX MPOLECCOB U
peleHus yueOHbIX 3a/a4;

OOBSICHATH (PU3UUECKUE SBJICHUS, IPOLIECCHl M CBOWCTBA TEJ, B TOM YUCIIE B KOHTEKCTE
CUTYyalMll NIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 3aa4l, B TOM
qucie TpeOyYIOIINe YUCIEHHOrO OLEHUBAHUS XapaKTEePHbIX 3HAUYCHUH (PU3NYECKUX BEIUYMH,
IIPU 3TOM BBIOMpATh aJ€KBATHYIO (PU3NYECKYIO MOJIEIb, BBISBIIATh IPUUMHHO-CIICICTBEHHbIE
CBA3M M BBICTPAUBATh JIOTMYECKYIO LIEMOYKY DPACCYKJIEHUH C ONOpOM Ha H3ydCHHbIE
CBOMCTBA (PM3UUECKUX ABJICHUN, PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTU M MOJIEINH;

pemaTh pacuy€THble 3agauu (B 2—3 AEHCTBHS) MO M3y4aeMbIM TeMaM Kypca (U3HUKH,
BbIOMpas aJeKBaTHYIO (PU3MUYECKYI0O MOJIeNb, C MCIOJb30BAaHMEM 3aKOHOB U  (Bopmy,
CBSI3BIBAIOIIMX (PU3MYECKHE BEIUYMHBI, 3alHChIBaTh KpPAaTKOE YCIOBHE U Pa3BEPHYTOE
peleHue 3a1a41, BBISBIIATh HEJOCTAIOIME WK N30BITOUHBIE JaHHBIE, 0O0CHOBBIBATH BHIOOD
METO/Ia PEIIECHUs 3aJ]aul, UCII0JIb30BAaTh CIIPABOYHBIE JAHHBIE, IPOBOJUTH MAaTEMATUUYECKUE
npeoOpa3oBaHUs U pacuéThl, OLEHUBATh PEAIUCTHUYHOCTh IOJYYEHHOTO 3HA4YEeHUs



(GU3NYEeCKON BEIWYMHBI M ONPEICTATh Pa3MEPHOCTh (PU3MUYECKON BEIMUYHMHBI, MOJIY4YCHHON
IIpU pELICHNH 3a]auu;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPH MOMOIIN (PU3UIECKUX METOIOB,
U IpemiaraTb OpPUEHTHUPOBOYHBIA CIOCOO pellieHHs, B ONHCAHUU HCCIIEIOBaHUS
pacrno3HaBaTh IPOBEPSIEMOE IPENAIOJIOKEHNE (TUIIOTE3Y), MHTEPIPETUPOBATh MOIYYEHHBIN
pe3yabTarT;

MIPOBOJIUTH OTIBITHI 110 HAOIIOJCHUIO (DU3WYECKUX SBICHUH WM (PU3MUYECKHX CBOMCTB
ten (nuddy3us, TeII0BOE PaCIIMPEHNE Ta30B, SBICHHE HHEPINH, U3MEHEHHE CKOPOCTH IpU
B3aUMO/JICHICTBUM TeJl, Mepefada JaBiICHUsS] XUAKOCTbIO M Ta3oM, IpPOSBIECHUE NEHCTBUS
aTMOC(EepHOTO  JaBJICHUS,  JICMCTBUE  TPOCTBIX  MEXaHU3MOB):  (OPMYIUPOBATH
MPEANOJIoKeHHEe (TUIMOTE3Y) O BO3MOXHBIX pe3yibTaTax HAOMIOIEHUN, CaMOCTOSTEIHHO
coOuparh yCTaHOBKY M3 N30BITOYHOTO Habopa 000pynoBaHus U GOPMYIUPOBATH BBIBOJIBI;

MPOBOJUTH NPSMbIE M KOCBEHHBbIE M3MepeHus (U3MUECKUX BEIMYUH (pacCTOsHHE,
MIPOMEXYTOK BpEMEHH, Macca Tena, 00bEM Tela, cuia, TeMIIepaTypa, INIOTHOCTb KUAKOCTU U
TBEPAOrO Teja, CUJla TPEHUS CKOJBXEHMs, NaBJICHHE BO3AyXa, BBITAIKUBAIOLIAs CHIIA,
NefcTByIOIIas Ha MOTPYKEHHOE B JKUJIKOCTh TeNO, KO3(D(PUIMEHT MOJE3HOro JeHCTBUS
MPOCTHIX MEXaHW3MOB) C HCIOJb30BAaHMEM AaHAJIOTOBBIX M HU(PPOBBIX TPHOOPOB,
000CHOBBIBAaTh BBHIOOP MeTOJIa M3MEpeHUs, (UKCHPOBAaTh MOKa3aHUS MPHUOOPOB, HAXOIUTH
3HaYEHUE U3MEPSIeMON BEJTMUMHBI C TIOMOIIBIO YCPETHEHHS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh MOTPEIIHOCTh U3MEPEHUN;

MIPOBOJIUTH HECITIOKHBIE SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHMS 3aBUCUMOCTEN (PHU3MUECKUX
BEJIMYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO JABIKYILETOCS Tejda OT BPEMEHH JIBIKEHUS Tela,
CWJIBI TPEHMSI CKOJIbKEHHS OT CHJIbI HOPMAJIBbHOTO JaBJICHMS, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeJl M HE3aBUCUMOCTU CHJIBI TPEHHsI OT IUIOLIAAM COMPUKOCHOBEHHS TeJ,
CWJIBI YIIPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT ITyOUHBI,
Ha KOTOPYIO TOTPYKEHO TeJl0, YCIOBUW IJIaBaHHUs Tell, YCIOBHIl paBHOBECHUS pblyara M
OJIOKOB): COBMECTHO C yuuTesieM (HopMyaupoBaTh 3agady M THUIIOTE3Y HCCISTOBaHMUS,
CaMOCTOSITEJILHO IJIAaHUPOBATh UCCJIeJIOBAaHUE, CaMOCTOSITEJIHO coduparp
OKCIEPUMEHTAJbHYI0O  YCTAaHOBKY C  HCIOJIb30BAaHUEM  HWHCTPYKLHUH, MPEACTaBIATh
MOJIyY€HHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJE TaONHIl U TrpaHKOB, OLCHUBATH
MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO pe3yJbTaTaM HCCIEI0BAHNUS;

coOnroAaTh MpaBWiIa TEXHUKH O€30MacHOro Tpyaa mpu paboTe ¢ JiabopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPHUHLMUIBI JEHCTBUS MNPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, AWHAMOMETP, COOOIIAIOIIKMECS COCYIbl, OapoMeTp, pblyar, MOJBIKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTHYECKHX IPOLIECCOB C OMOPOM Ha HUX OMHCAaHUA (B TOM YHCIE: MOALIUIHUKH,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN TMpecc, CH(POH, MaHOMETp, BBICOTOMED,
MOPIIIHEBOM HAcoc, apeoMeTp), UCHOJIb3ysl 3HaHHUA O CBOMCTBaX (DM3MYECKUX SIBICHUH U
Heo0XxoAuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

HCII0JIb30BAaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyYEHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENbHBIX TNPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB TpU pelleHHH YydyeOHO-
MPAKTUYECKUX 3a/1a4;

NPUBOAUTH TpHUMEphl (HAXOAWTh MHGOPMAIMIO O TpUMEpax) MPaKTHYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHMW B TOBCEJHEBHOM JKU3HU Uil OOecredeHus



0€30MacHOCTH TpHU OOpaleHNH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS
3JI0pOBbsl U COOJIIOJICHHS HOPM JKOJIOTHYECKOTO ITOBEICHUS B OKPYKAIOLIECH Cpee;

OCYILIECTBIISITh OTOOP HCTOYHHKOB HH(poOpManuu (U3NYECKOTO COJCpKAHUSA B
WNuTepHere, camMoCTOATENBHO (OPMYIUPYS MOMCKOBBIA 3alIpoC, Ha OCHOBE HMEIOIIUXCS
3HaHUH W TYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHHKOB BBIACIATH MH(POPMALUIO, KOTOPAs
SBJIIETCS IPOTUBOPEUMBOM UM MOKET OBITh HEJOCTOBEPHOI;

HCII0JIb30BATh IIPU BBINOJHEHUM Y4EOHBIX 33JaHUM HAay4YHO-TIOMYJSPHYIO JUTEPATypy
(U3NIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepUaibl, pPecypchl ceTd HTepHeT, BiajeTh
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMU U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB HH(pOpManuM (QU3NYECKOrO COJEpXkKaHHs, B TOM YHUCIE MYOJIWYHO JAenarh
KpaTKue COOOIIEeHUs] O pe3yiabTaTaX MPOEKTOB WM Y4EOHBIX MCCIEAOBAHWM, MpPU 3TOM
IPaMOTHO HCHOJIb30BaTh M3yYEHHBIH MOHATUMHBIA ammapar Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUICHHE NTPE3ECHTALNEM;

IIpU BBINIOJIHEHUU Y4E€OHBIX MPOEKTOB U HCCIEJOBAHMM pacnpeAensTh 00S3aHHOCTU B
IpyIIe B COOTBETCTBUHM C IOCTaBJICHHBIMHU 33aJayaMH, CIEJUTHh 3a BBIMOJIHEHHEM IIJlaHa
NeMCTBUIM, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B I€ATEIBHOCTh IPYIIIbI, BBICTPAUBATh
KOMMYHHMKAaTHBHOE B3aUMO/ICIICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

K koHmy oOyuenus ¢ 8 knacce mnpeaMeTHble pe3yibTaTbl Ha YIrIIyOJEHHOM YpPOBHE
JOJIKHBI OTPakaTh C(OOPMUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUMN:

WCIIOJIb30BaTh MOHATUS (Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BELIECTBa, KpHUCTAaJUIMYeCKue U amMopdHble Tena,
HACBHIIIICHHBI W HEHACHIIICHHBIH TMap, CMocoObl HM3MEHEHHs] BHYTPEHHEH SHEpruw,
AIIEMEHTApHBIA BJIEKTPUYECKUN 3apsii, MPOBOJHHUKHU, TIOJIYIPOBOJHUKH, JAUAICKTPUKH,
VCTOYHUKHU MOCTOSIHHOTO TOKa, JIEKTPUYECKOE U MAarHUTHOE TOJIs, ONTUYEcKasi CUCTeMa) U
CUMBOJIMYECKUH A3bIK (PU3MKH MPU PEHICHUH Y4EOHBIX U MPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3nyaTh SBJICHUS (TEIJIOBOE paclIupeHue (cxxarue), TeIIoBOe paBHOBECHE,
MMOBEPXHOCTHOE HATsDKEHUE, CMauMBaHUe, KallWJUIIPHbIE SBJICHUS, NCTIApEHUE, KOHIEH CaIus,
IUIaBJICHHUE, KPHUCTAJUIM3AlMs, KUIIEHUE, CIOCOObI Terionepeaayn (TerIonpoBOIHOCTD,
KOHBEKIIHS, U3ITy4YeHHUE), TEIUIOBbIE MOTEPH, IEKTPU3ALUs TeJ, B3aUMOJCICTBHE 3aps/IOB,
NEUCTBHUS DIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB,
JeCcTBHE MAarHUTHOTO IOJISI HA TPOBOJAHMK C TOKOM) IO ONKMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y HA OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKHX SBICHHUI B OKpYyKaroleM Mupe (B
TOM uyHcie (U3NYECKUE SBJICHHS B MPUPOJE: MOBEPXHOCTHBIC U KaNMWUIAPHBIC SBICHUS B
MpUpoJie, KpUCTALUIbl B mpupoje, uzinydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3sbl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIeKTpUYecKHe sBIEHUs B aTMmocdepe,
AJIEKTPUYECTBO KUBBIX OPraHMW3MOB, MAarHUTHOE IMoJie 3eMiid, JApeild MOIICOB, POIb
MarHUTHOTO TOJS JUIsl JKM3HM Ha 3emiie, TOJSIPHOE CHUSHHE), MPH STOM MEPEeBOIUTH
MPAKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3MYECKUX SIBICHUN;

OTIMCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (DPU3MUECKUE SBIICHUS, UCTONB3YS (HU3UUYECKUE
BEITUYMHBI (TeMIepaTypa, BHYTPEHHSS OHEprus, KOJIMYECTBO TEIJIOThI, padoTa Trasa,
ylelbHas TEIIOEMKOCTh BEIECTBA, YyJAENbHAas TEIUIOTa IUIABJICHMS, YJAENbHAas TemioTa
napooOpazoBaHus, yAelbHas TEIUJIOTa CrOpaHHusl TOIUTHBA, KOA(M(OUIMEHT TOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa, DJIEKTPUUYECKUM 3apsij,



cuja TOKa, JJICKTPUYECKOE HAaIpsHKEHUE, COMPOTHBJICHHE mpoBojaHuKa, IJC B uenu
MIOCTOSIHHOTO TOKa, OJJIEKTPUYECKOE Y/AEIbHOE CONpPOTHUBICHHE BEIIECTBa, paboTa u
MOIITHOCTh DJIEKTPUYECKOTO TOKA), TPU ONUCAHWU NPABUIBHO TPAKTOBATH (HHU3UUYECKHUIA
CMBICII MCIOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U €IUMHULBl (U3MUYECKUX BEJIUYHUH,
HaxXOJUTh (OPMYINBI, CBS3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIWYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (DPU3UUECKUX BEJIINYUH;

XapaKTepU30BaTh CBOICTBA Tel, (QU3NYECKUE SBICHUS M IPOLIECCHI, HCIONb3Ys
OCHOBHBIE TOJI0XKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUS BEILLECTBA, yPABHEHHE
TEIUIOBOTO 0OajaHca, 3aKOH COXPAHEHHUs DIIEKTPUYECKOTO 3apsia, 3akoH KyrmoHa, mpuHIHI
CYNEpHO3UINH JIEKTPUUECKUX TMojel, 3akoH OMma st yuacTka nenw, npasmia Kupxroda,
3akoH Oma ass mosHo# uenu, 3akoH /[xoynsa-JIeHna, 3aKkoH COXpaHEHUs HEPTUH, IIPH 3TOM
pa3anyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €70 MaTeEMaTUUYECKOE BbIPAKEHHE,

CTPOUTH MPOCThIe (U3NYECKUE MOJEIU PEAbHbIX OOBEKTOB, IMPOLECCOB U SIBJICHUM,
BBIJCIIATh MPU 3TOM CYILECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBa OOBEKTOB, MPOLIECCOB,
SBJICHUH, TPUMEHATh (PU3UYECKUE MOJIENU Uil OOBSICHEHHS (U3HUECKUX IPOIECCOB U
pelieHns yueOHbIX 3a/1a4;

OOBSACHATh (PU3MUECKHUE SBJICHMS, MPOIECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M peuarb KadyeCTBEHHbIE
3alaud, B TOM uYHcJIe TpeOyrolue YHCIEHHOTO OLIEHWBAHUSA XapaKTEPHBIX 3HAYEHUI
(bu3nyecKux BEIMYUH, IIPU 3TOM BbIOMpATh aJE€KBAaTHYIO (PU3NYECKYIO MOJIEJb, BBISBISTDH
MPUYMHHO-CIIEJICTBEHHbIE CBSI3M U BBICTPAUBATh JIOTUYECKYIO IIETOYKY PACCYXICHHUH C
OTMOpOM Ha HW3Yy4YEHHblE CBOMCTBA (QU3MYECKUX SBICHUH, (U3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peIIaTh pacy€THbIC 3a7add (C OMOpod Ha 2—3 ypaBHEHHUS) MO HM3y4aeMbIM
TeMaM Kypca (U3UKHA, BBHIOMpas aJeKBaTHYI (U3HYECKYI0 MOJIENbh, C HCIOJIb30BAHHEM
3aKOHOB M (pOpMyII, CBSI3BIBAIOIIUX (U3NYECKUE BEIMUYMHBI, 3alHCHIBATh KPATKOE yCIOBHE U
pa3BEpHYTOE pEIIEHUE 3aJlauM, BBISABIATH HEAOCTAIOUIME WM H30BITOYHBIE JIAaHHBIE,
000CHOBBIBAaTh BBIOOpP METOJa pEUICHUS 3aJauyd, MCIOJIb30BaTh CIPABOYHbIC JAaHHEIE,
MPUMEHSITh METOJIbl aHAIKM3a Pa3MEPHOCTEH, UCIOJIb30BaTh rpaduuecKue METObl peuIeHUs
3ala4, TOPOBOJUTH  MaTeMaTHueckue ImpeoOpa3oBaHusl U PACUEThl, OLEHUBATh
PEATUCTUYHOCTD OJYYEHHOTO 3HaYeHUS GU3NYECKOM BETUUMHBI U ONIPEENIATh Pa3MEPHOCTh
(buznyecKoil BeIMYMHBI, MOJTYYCHHON IIPU PEILICHUH 3a1auu;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU HOMOIIH (PU3UUECKUX METOOB,
U TpemiaraTb OPUEHTHPOBOYHBIA  CIOCOO pelIeHHs, B ONHCAHUU HCCIEIOBaHUS
pacrno3HaBaTh IpOBEpsieMOe MPEaAroJiokeHne (TUIOTe3y), HHTEPIPETUPOBATh MOTYYECHHBIN
pe3ynbTarT;

MIPOBOJUTH OMBITHI MO0 HAOMIONEHUIO (DU3MYECKUX SIBICHUNA WM (PU3MYECKUX CBOWCTB
Ten (KamwuisipHble SIBIIGHUS, 3aBUCUMOCThH JaBIIEHHS BO3JayXxa OT ero oOnémMa u
TEMIIepaTypbl, CKOPOCTH IpoIlecca OCThIBaHUSA (HArpeBaHUs) MPH M3IYUYEHUU OT I[BETa
U3My4aroniei (Morjaomaiieil) TOBepXHOCTH, CKOPOCTh MCIApPEHHs BOJBI OT TeMIEepaTypbl
KUAKOCTHU M IUIOIIAguM €€ TIOBEPXHOCTH, DJJIEKTpHU3alMs Tel W  B3aUMOJECHCTBHE
AIEKTPUYECKUX  3apsOB, B3aUMOJEHCTBHE TIOCTOSIHHBIX MAarHWTOB, BU3YaJU3aLUs
MarHUTHBIX IOJIEH NOCTOSHHBIX MAarHUTOB, JEMCTBHS MAarHUTHOTO IOJI Ha NPOBOJHUK C
TOKOM, CBOWMCTBa JJIGKTPOMAarHuTa, CBOMCTBAa AJIEKTPOJBUIaTENIsl MOCTOSIHHOTO TOKA):
¢dopMynupoBaTh IMpOBEpsieMOe NPEANOIoKeHue (TUIOTE3y) O BO3MOXKHBIX pe3yJabTaTax
HaOJIIOIeHUH, CaMOCTOSITENIBHO  cOOMpaTh  YCTAaHOBKY M3  W30BITOYHOrO  Habopa
000pyZI0BaHUs, OUCHIBATh X0 OTBITa U (POPMYIIMPOBATH BHIBOIBI;



MPOBOJIUTH TPSMBbIE W KOCBEHHBIC HM3MepeHHs (PU3MUECKMX BEIMYMH (TeMmeparypa,
OTHOCHUTEIIbHAS BJIQXKHOCTh BO3JyXa, CHJIAa TOKA, HAIpPSDKCHHE, YACNbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHUE IPOBOJAHMKA, PabOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKa) C
WCTIOJIb30BAHMEM AHAJIOTOBBIX W IHM(POBBIX NPUOOPOB, OOOCHOBHIBATH BHIOOp MeETOMA
HU3MEPCHUA, (1)I/IKCI/IpOBaTI) IIOKa3aHus HpI/I60pOB, HaAaXOIUTh 3HAYCHUC I/I3Mep$IeMOI71 BCIINYUHBI
C TOMOIIBIO YCPEIHCHHSI PE3YJbTaTOB CEPUH HM3MEPCHH W OILCHWBATH MOTPEITHOCTH
U3MEPEHUN;

MMPOBOAWUTE SKCIICPUMCHTAJIbHBIC HCCICA0OBAaHUA 3aBUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCIIMYNH
(3aBUCHMOCTD JaBJICHHsSI BO3JyXa OT €ro oO0béMa M HarpeBaHMs WIH OXJIAXKICHHUSA,
WCCIICIOBAHUE SIBJICHHUS TEIUIOOOMEHA TpU CMEIIMBAHWW XOJOJHOW W TOpSYEH BOJBI,
3aBHUCHUMOCTBb COIIPOTUBJICHUA IMPOBOAHHKA OT €TI0 AJIMHBI, IJIOINAAU MOIICPCYHOTO CCUCHUA U
YIETBHOTO CONPOTHBIICHHS BEIIECTBA IPOBOJHHUKA, CHJIBI TOKAa, MPOTEKAIOMIETO dYepe3
MPOBOJHHUK, OT HAMpPsDKCHHWsS Ha TMPOBOJHHMKE, HWCCIICIOBAHUE IOCIEAOBATEILHOTO U
MapajuIeIbHOTO COSTMHEHHUI MTPOBOIHIKOB): COBMECTHO C yUHTeNeM (popMyIHupoBaTh 3a/1a4y
U TUIOTE3y MCCIIEJIOBAHUS, CAMOCTOSTENFHO TUIAHUPOBATH WCCIIEOBAHUE, CAMOCTOSITEIHLHO
CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAaHOBKY C HMCIIOJIB30BAHUECM HHCTPYKIHHU, HPCACTABIATH
IMOJIYYCHHBIC 3aBUCHUMOCTHU (1)I/ISI/ILIeCKI/IX BCJIINUYUH B BUIC Ta6J'II/III u Fpa(l)I/IKOB, OILICHUBAThH
IOrp€IIHOCTH, ACJIaTh BBIBOABI 11O pE3yjIbTaTaM HCCICAOBAHUAA,

coOmo1aTh MpaBmUiia 0€30TacHOTO Tpy/Aa MpU paboTe ¢ TabopPaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIIUIMBI JEHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB
1 TEXHOJIOTHYCCKUX MPOLECCOB C OHOpOﬁ Ha UX OIMUCAHUA (B TOM YHUCJIC. CUCTEMA OTOIIJICHUA
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DSJIEKTPUYECKOU
SHEPTHH, IEKTPOOCBETUTEIbHBIC MPUOOPHI, HArPEeBaTEIbHBIE IEKTPOIPUOOPHI (TTPUMEDPHI),
MPEeIOXPaHUTENU U UX IPUMEHEHHE B OBITY U TEXHHUKE, IPUMEHEHHUE MOCTOSSHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOABHUraTelb MOCTOSHHOTO TOKA), MCIOJb3Yysl 3HAHUS O CBOWCTBAX
(hbM3UYECKUX SIBJICHUH, HEOOX0MUMbIe (PU3UIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHWE YCTPOWCTBA W M3MEpPUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBI TEpPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETP, ABUTaTelb BHYTPEHHETO CTOpPaHUs, IEKTPOCKOIN, PEOCTaT), COCTABISITh CXEMBbI
ANIEKTPUYECKUX IENeil ¢ MOociae0BaTebHBIM M HapauieIbHbIM COCTUHEHUEM 3JIEMEHTOB,
paznuyas ycIoBHbIE 0003HAUCHUS IEMEHTOB JIEKTPUUYECKUX LIEeTIed, CIIOIb30BAaTh CXEMbI U
CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPONCTB, U3MEPUTEIbHBIX NMPUOOPOB U
TEXHOJIOTHYECKHUX MPOLECCOB MPHU PEHICHUN Y4EOHO-TTPAKTUUECKUX 3aa4;

MPUBOJUTE TMpPUMEpbl (HAXOOUTh HHPOpPMALMIO O TMpUMEpax) MPAKTHYECKOrO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHUM B TOBCEJAHEBHOM JKU3HM Ui OOecreyeHus
0€30MacHOCTH MpHU OOpallleHUH C MPUOOPaAMH M TEXHHUUYECKHUMH YCTPOICTBAMH, COXpaHEHUS
3JI0pPOBbSI U COOIOCHUS HOPM SKOJIOTMYECKOTO TMOBECHHS B OKPYXKAIOIIEH cpeie;

OCYILIECTBIISITh MOUCK HHpopManuu (usnueckoro coaepxkanuss B VHTepHeTe,
CaMOCTOSITENIBHO  (POPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCA 3HAHUU H
CpPaBHEHHS JIOMOJHUTEIBbHBIX HCTOYHUKOB BBIACIATH HHGPOPMAIUIO, KOTOpas SBISETCS
MIPOTUBOPEUUBOM W MOXKET OBITh HEJOCTOBEPHOIA;

WCIOJIb30BaTh MPH BHITIOJHEHUH YU4eOHBIX 33JaHUM HAayYHO-TIOMYISPHYIO JTUTEPATypy
(bu3MYECKOTO CcoAepKaHMs, CIpPAaBOUYHBIE MaTepHuaibl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMH KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3zoBaHUs MHPOpPMAIMM U3 OJHON 3HAKOBOM
CUCTEMBI B JAPYTYIO;

co3faBaTh COOCTBEHHBbIE TMHCHbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 0000mmas
nH(OPMALIUIO U3 HECKOJIbKHX HWCTOYHUKOB (PH3UYECKOTO COJIEp’KaHUS, B TOM YHCIE
MyOIMYHO TPEACTABIATh PE3yNbTaThl MPOEKTHON WU MCCIEIOBATENbCKONW EATeIbHOCTH,



IpU 3TOM TPAMOTHO HCIHOJB30BAaTh M3YYEHHBIH TMOHATUHHBIA ammapaT Kypca (HU3UKH,
COIIPOBOXKIATh BBICTYIUICHHUE IIPE3CHTALUEH;

IpU BBIOJHEHUH YYEOHBIX TPOCKTOB M HCCIECIOBAHUN (PU3HUECKUX IPOILIECCOB
pacrpenenaTe 003aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABJICHHBIMH 33/1a4aMU, CICIAUTH
3a BBIIOJHEHHEM IUIAHA JIEWCTBHUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHHUBAaTh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, TPOSIBIISIS TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xonmy oOydenusi ¢ 9 knacce mpeaMeTHbIE PE3yNbTaThl HA YIIyOJIIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y 00YHAIOLIUXCS YMEHUMN:

HUCITIOJIL30BAThH IIOHATUA (CI/ICTeMa OTCqéTa, OTHOCUTCIIBHOCTH MEXAaHUYECCKOT'O
ABWXXCHUA, HCBCCOMOCTb M ICPETPY3KHU, HCHTP TAKECTHU, MCXAHUUYCCKHUE BOJIHBI, 3BYK,
nH(Qpa3ByK U YyIbTPa3BYK, 3JEKTPOMATHUTHBIE BOJHBI, PEHTTEHOBCKOE H3JIy4€HHUE, ILIKaja
OJICKTPOMArHuTHBIX BOJIH, MCTOYHUKH CBCTAQ, 6J'II/I30py1(OCTB U OaJIbHO30PKOCTb, CIICKTPLI
HUCITYCKaHUA W TOIJIOMICHUA, am,(ioa-, Oera- u raMma-u3jydCcHus, H30TOIIbI, AACpHAA U
TEPMOsIIEpHasl PHEPreThKa) U CUMBOJMUYECKUN $3bIK (M3UKH NPU PEIICHUU YYEOHBIX U
IMPAKTUYCCKUX 3aaa4,

YBEPEHHO pasziuyarh SBJICHHUS (paBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEHHOE
JBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TaJeHUE Tell,
JNBWKEHHE TI0 OKPYKHOCTH, B3aUMOJICEWCTBUE TEJ, PABHOBECHUE MATEPUAJIBHOM TOYKH,
PCAKTUBHOC OBUXKCHUC, HEBCCOMOCTB, KoJiebaTepHOE ABUKCHUC (FapMOHI/I‘-IeCKI/Ie,
3aTyxaromue, BBIHY)KJICHHBIC KojeOaHus),  pe30HaHC, BOJIHOBOC  JIBIDKCHHUE
(pacmipocTpaHeHre UM OTpaX€HHWE 3ByKa, UWHTephepeHIus u AUPPaKius BOJH),
MPSIMOJIMHEHHOE pacTpOCTpaHEHHE, OTPAKEHUE W MPEJIOMIICHHUE CBETa, TIOJIHOC BHYTPCHHEE
OTpaKEHHE CBETA, PAa3JIO’KEHHE OEJIOTO CBETa B CIIEKTP U CIIOKEHHUE CIIEKTPATIbHBIX I[BETOB,
€CTeCTBEHHAsT PaJMOAKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO CIEKTpa HW3IYYEHUS) I10
ONHMCAaHUIO HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OTBITOB, JEMOHCTPUPYIOIIUX TaHHOE
(bu3UYecKoe SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHUH B OKpYXarolieM Mupe (B
TOM 4YHUClie (U3UYECKUE SBJICHUS B MPHUPOJE: NPWIUBBI W OTIHBBI, JBUKCHUAE IUIAHET
CoJIHEYHOW CHUCTEMBI, PEAKTUBHOE IBII)KEHUE MXHBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO0, IIBETa TEJ, ONTUYCCKHE
SBIICHUSI B TPHUpPOJE, OWOJIOTUYECKOE JCHWCTBUE BHUIMMOTO, YIbTPa(HUOIETOBOTO U
PEHTICHOBCKOTO HW3Jy4YCHUH, €CTECTBEHHBIH paJMOAKTHBHBIN (OH, KOCMHUYECKHE IIy4H,
palMOAKTUBHOE M3IIyYCHHUE TPUPOIHBIX MUHEPAIOB JCHCTBHE PATUOAKTUBHBIX H3JIy4CHHUU
Ha OpPraHU3M 4YeJIOBEKa), IPH ATOM IIEPEBOUTH MPAKTUYECKYIO 33/1auy B YU€OHYIO, BBIICIATh
CYIIECTBEHHbIE CBOMCTBA (NpU3HAKN) (PU3HUYECKHX SBJICHUM;

OIKCHIBATh W3YYCHHBIC CBOMCTBA TEN M (DU3UUCCKUE SBJICHUS, MCIOJIB3YS (PH3HMUCCKUEC
BEJIMYUHBI (CPEIHSASS W MIHOBCHHAs CKOPOCTh Telila NpPHU HEPABHOMEPHOM JIBMIKCHHH,
YCKOPEHHUE, IMEepEeMEIICHUEe NpPU PaBHOYCKOPEHHOM MPSIMOJUHEHHOM JBH)KECHHH, YIJIOBas
CKOPOCTb, IIEHTPOCTPEMHUTENHHOE YCKOPEHUE, CUlla TPEHHUsI, CHJIa YIIPYTOCTH, CHUJIa TSHKECTH,
YCKOpEHUE CBOOOJHOTO MaJIeHUs, BEC Tela, LEHTP TSHKECTH TBEPAOTO Tela, UMITYIbC Tena,
UMITYJIBC CHJIBI, MOMEHT CHJIBI, MEXaHH4ecKas padoTa U MOITHOCTh, MOTEHIIUATIbHAS YHEPT U
Tena, MOJHSATOTO HaJ MOBEPXHOCTHIO 3e€MJIM, TMOTEHIIMATbHASI DHEPIHsl CXKATOW MPYKUHBI,
KUHETUYecKasi JHeprus, MOoJHas MeXaHWdeckas JHeprus, MepuojJ M 4acToTa KojeOaHUui,
MepHOJi MAaTEMAaTUYECKOTO U MPYKMHHOTO MAasTHUKOB, JJWHA BOJIHBI, TPOMKOCTh 3BYKa U
BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTelbh MPEIOMIICHUS CPEJibl), TIPU OMUCAHUU MPABUIHHO
TPaKTOBaTh (DU3MUYECKUN CMBICT HUCHOIB3YEMbBIX BEIWYHH, MX O0O3HAUYEHUs M EIMHHIIBI



(bU3NYEeCKUX BEIMYUH, HAXOAUTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIIMUUHY
C IpYTUMU BEJIMYMHAMH, CTPOUTH TPAPHUKH U3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHHUS U IMPOLECCHI, UCTIONb3YS 3aKOH
COXPAaHEHUs SHEPIuH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLUI CYNEPIIO3ULIUN CUJI, TIPUHIIUIL
OTHOCHUTENBHOCTH ['anmumies, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHMsS HMMIIYJbCa, TEOPEMY O
KMHETUYECKOM 3HEpPruu, 3akoH ['yka, 3akoH bepHyiuIn, 3aKOHbBI OTPaKEHUS U IPEITOMIICHUS
cBeTa, (JOpMYITy TOHKOH JIMH3HI, ITTAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTO
s]ipa, 3aKOHBl COXpPaHEHMs 3apsiIOBOIO M MAacCOBOI'O YHUCEN MPHU SJAEPHBIX peakuusx, MpU
3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (U3NYECKUE MOJECTH peabHBIX OOBEKTOB, MPOILIECCOB U SIBICHUH, BBIICIATH
P 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IMPOLECCOB, SBICHUM,
MPUMEHATh (U3NYECKHE MOJENU JUid OOBbsACHEHUs (U3MUYECKUX IPOIECCOB U pEIICHUS
y4eOHBIX 3a/1a4;

OOBSACHATh (PU3NYECKHUE SBJICHUS, MPOLIECCH] U CBOMCTBA TeJ, B TOM YHUCIIE B KOHTEKCTE
CUTYal[Uil PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 33a]1aul, B TOM
quclie TPeOYIOUINe YUCIEHHOTO OLIEHUBAHUS XapaKTePHBIX 3HAUEHUN (PU3NUYECKUX BEJIMYUH,
IIPU 3TOM BBIOUPAThH a/I€KBAaTHYIO (U3NYECKYIO MOJIEIb, BBISBISATH MPUYUHHO-CJIE/ICTBEHHbBIE
CBSA3M W BBICTPaMBaTh JIOTUYECKYI LEMOYKY pPACCYXKACHUH W3 2—3 maroB ¢ ONoOpou Ha
W3Y4YEeHHbIE CBOWCTBAa (DM3MUECKUX SBJICHUN, (PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIN;

YBEPEHHO peliaTh pacu€éTHbIE 3aJjaud M0 M3ydaeMbIM TeMaM Kypca (HU3UKH, BbIOHpas
a/IeKBaTHYI0 (PU3MYECKYI0 MOJENb, C HCIOJIb30BAaHUEM 3aKOHOB U (DOPMYJI, CBS3BIBAIOLIUX
¢u3nyeckrue BEJWYMHBI, 3alUCBIBATh KPAaTKOE YCIOBHE U Pa3BEPHYTOE pEIIEHHE 3a/ayu,
BBISIBJIATh HEJJOCTAIOIIME WIIM U30BITOUHBIE TaHHBIE, 0OOCHOBBIBATh BHIOOP METOJIA PELLICHMS
3a/1a4M, MCIOJIb30BaTh CIPABOYHBIC JaHHBIC, IPUMEHATH METOBl aHAIM3a Pa3MEPHOCTEH,
UCIOJb30BaTh TIpauueckrue METOAbl pelleHHs 3a7ad, IPOBOJUTb MaTeMaTUYECKUe
npeoOpa3oBaHUs M pacuéThl, OLIEHUBATh PEAINCTUYHOCTh IOJYYEHHOTO 3HAauYeHUs
(GU3nM4eCcKON BENIWYMHBI M ONPENEIATh PAa3MEPHOCTh (PU3MUECKON BEIMUYMHBI, MOJIy4YEHHOH
IIPY PELICHNN 3aJa4u;

pacrio3HaBaTh POOJIEMbl, KOTOPbIE MOKHO PELIUThH IPHU MOMOIIN (PU3UYECKUX METOOB,
U TpeansaraTb OpPUEHTHPOBOYHBIM CHOCOO pelieHus, B OINUCAaHUU MCCIEJOBAHUSA
pacrio3HaBaTh IPOBEPSIEMOE IPEAINOJIOKEHHE (TUIIOTE3Y), OLIEHUBATh MPaBHIILHOCTh HOPsIIKa
IIPOBEJICHUS UCCIIEOBAHNS, HUHTEPIPETUPOBATH ITOIYYECHHBIN PE3yJIbTaT;

IIPOBOJIUTH OIBITHI 10 HAONIOJEHUIO (PU3MYECKUX SBJICHUM MM (U3NYECKUX CBOMCTB
Ten (U3ydyeHue BToporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPIHU, 3aKOHA COXPaHEHHS
UMITyJbCa, ACUCTBHE 3aKoHAa bepHyIM M BO3HUKHOBEHHE IOABEMHOM CHIIBI Kpblia,
3aBHCUMOCTh IE€pHojia KojeOaHWH NPYKMHHOTO MasTHUKAa OT Macchl Ipy3a M >KECTKOCTU
IPY)KHHBl M HE3aBUCHUMOCTb OT aMIUIMTYJbl MaJbIX KoJIeOaHUl, MNpsMOIMHEHHOe
pacrpocTpaHeHHe CBeTa, pasjoXkeHue Oelloro cBeTa B CIEKTp, M3yueHHE CBOICTB
1300pakeHus B IIJIOCKOM 3€pKajle M CBOMCTB M300pa)KeHUs MpeaMeTa B COOMpAroIIel JHH3e,
HaOJIO/IeHUe  CIUIOIIHBIX M JIMHEHuaThIX CIEKTPOB  HM3JIydeHHs): (opMyIHpoBaTh
IIpOBEpSIEMOE TMPEANOJIOKEHHE (THIOTEe3y) O BO3MOXKHBIX pe3ysibTaTrax HaOII0eHHH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa oOOpYJOBaHUS, OMUCHIBATH
X0 OmbITa U (OPMYJINPOBATH BHIBOJIBI,

MIPOBOJIUTh NIPU HEOOXOJMMOCTH CEpUI0 MNPSIMBIX H3MEPEHUH, OMpenesnsis cpeaHee
3HAUEHUE M3MEPSEMON BEIMYMHBI M ONPENENAs MOTPEIIHOCTh PE3YJIbTaTOB IPSAMBIX
U3MepeHuit, 000CHOBBIBATH BHIOOP cII0c00a M3MepeHus (M3MEPUTEIBHOTO MPpUOopa);



MPOBOJUTh KOCBCHHBIE W3MEPCHHSI (PH3UYECKHX BEIHYMH (CpEIHssl CKOPOCTh H
YCKOpEHUE Tela MPU PaBHOYCKOPCHHOM JBIDKEHUH, YCKOpEHHE CBOOOJHOTO TMAaJeHHUS,
KECTKOCTh TPYKUHBI, KOIPQPUIIMEHT TPEHUS CKOJBXKEHHs, MeXaHW4eckas paboTa u
MOIIIHOCTh, 9acTOTa W TEPUOJ KOJICOAHMH MaTeMaTHYeCKOTO W MPYKHHHOTO MAasTHUKOB,
(boKycHOE paccTosiHUEe COOMpAIONICH JIMH3BI U €€ ONTHYECKas CUja, PAJHOAKTHBHBIN (OH) C
WCIOJIb30BAHMEM aHAJIOTOBBIX W IUQPPOBBIX NPHOOPOB: OOOCHOBHIBATH BBIOOP METOIA
W3MEpEHUs, IUIAHUPOBATh HM3MEPEHUsS, CaMOCTOSITEILHO COOMpPATh ASKCIECPHUMCHTAILHYIO
YCTaHOBKY, BBIUMCIISITh 3HAUCHUE BEIMYMHBI M aHAIM3UPOBATH TOJYYCHHBIC PE3YJIBTATHI,
OIICHUBAsSI TOTPEITHOCTh PE3yJIbTATOB KOCBEHHBIX U3MEPEHUI;

MIPOBOJUTH JKCIIEPHUMCHTAIBHBIC WCCIICJIOBAHUS 3aBHCHUMOCTEH (DU3MYECKUX BEIMYUH
(3aBHCHMOCTh IIyTH OT BpPEMEHU TIPU PABHOYCKOPECHHOM [BMKCHHHM 0€3 HavaabHOU
CKOPOCTH, 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO JIABJICHHS,
neproJia KoJeOaHu MaTeMaTHIECKOTO MasiTHUKA OT JUTMHBI HUTH, OTNIPE/ICIICHHE YCKOPEHUS
CBOOOHOTO IMAJICHUS, UCCIIEI0BAHNE N3MCHEHHUS BETUYHHBI U HANIPABIICHUS! WHIAYKIIMOHHOTO
TOKa, 3aBUCHMOCTb yrja OTpa)kK€HHs CBETa OT yrja MaJieHus, yrjia NpeJoMJIEHUs OT yria
MaJCHUST CBETOBOTO JIyda, WCCICJOBAHWE TPEKOB: W3MEPEHUE OJHEPTHMH YaCTHIIBI TI0
TOpMO3HOMY TIyTH (110 QoTorpadusiM)): COBMECTHO C yuuTeseM (HOpMYIHUpOBaTh 3a7ady U
TUIOTE3Y HCCIIEeOBaHUs, CaMOCTOSITENIbHO IUIAHUPOBATh MCCIEI0BAHUE, CaMOCTOSTEIHHO
coOMparh OSKCICPUMEHTAIBHYIO YCTAaHOBKY, TPEJCTABISTh IOJIYYCHHBIC 3aBUCHMOCTH
(U3HYECKUX BEJIMIHMH B BUE TAOJHUIT U TpaUKOB, OIICHUBATH NIOTPEITHOCTH, JEJIATh BBIBOIBI
0 pe3ysibTaTaM HCCle0BaHMUs;

cobmomaTe TpaBuWiia Oe30macHOro  Tpyzna Impu paboTe ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUNBI  JEHCTBUS M3YYEHHBIX MNPHOOPOB, TEXHUYECKUX
YCTPOIMCTB M TEXHOJOTMUYECKHUX IPOILIECCOB C OMOPOM Ha WX ONHCaHHs (B TOM YHCIE:
CHUJOMETpP, NaTYUKH T[OJIOKEHMSI, PACCTOSIHUS W YCKOpPEHHS, pakeTa, 5XOJOT, OYKH,
nepuckor, (oToanmnapar, MUKPOCKOI, TEJIECKON, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOII,
O3UMETp, Kamepa BuibcoHa), WMCIONB3ys 3HAHHUS O CBOMCTBAX (PM3WYECKHUX SIBICHUM M
HeoOxouMble (pU3MUecCKHe 3aKOHOMEPHOCTH, HCIOJIb30BaTh CXEMbl W CXEMaTHUYHBIE
PUCYHKM  U3YYEHHBIX TEXHHYECKHMX  YCTPOMCTB, HU3MEPHUTENBHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TMPOIECCOB MPU PEUICHUH Y4eOHO-NPAKTUUYECKUX 3a/ad, ONTHYECKHE
CXEMBI JUIsl MOCTPOEHUS N300pakeHU B TUIOCKOM 3€pKaJie U COOMparolei JIHH3E,

MPUBOJUTE TpUMEpbl (HAXOAUTh HMHPOPMAIMIO O IMpHUMepax) MPAKTHUYECKOTO
UCIOJIb30BaHUS (DU3MUECKUX 3HAHUM B TMOBCEJAHEBHOM JKU3HM Ui OOecreyeHHs
0€30MacHOCTH MpHU OOpallleHUH C MPUOOPaAMH M TEXHHUYECKUMH YCTPOICTBAMH, COXpaHEHUS
3JI0pPOBbSI U COOIOCHUS HOPM SKOJIOTMYECKOTO TMOBECHHS B OKPYXKAIOIIEH cpejie;

OCYILIECTBIISITh TMOUCK HHpopManuu (dusnueckoro coaepxkanuss B VHTepHeTe,
CaMOCTOSITENIBHO  ()OPMYIUPYSL TOUCKOBBIM  3ampoC, HAXOAUTh MYTH OMpPeAeICHUS
JOCTOBEPHOCTH  MOJIyYeHHOM UWH(POpMalMu Ha OCHOBE HUMEIONIMXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BaTh MPH BHITIOJHEHUHM YU4EOHBIX 3aJaHUM HAyYHO-TIOMYISPHYIO JTUTEPATypy
(bu3MUecKOTO CoAep:KaHMs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu WHTepHeT, BIajeTh
npuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOpPMAIMN U3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE TMCHMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(MOpMAIIUU U3
HECKOJIbKUX HMCTOYHUKOB (DPU3UYECKOTO COAEPIKAHUS, MyOIMYHO MPEACTABIATh PE3YNbTAThI
MPOEKTHON WJIM WCCIEAOBATENbCKON NEATENbHOCTH TPU 3TOM TPAMOTHO HCIOIB30BATh



W3yYCHHBI TOHATUHHBIA amnmapar wu3y4aeMoro pasjena (u3uku ¥ CONMPOBOXKAATH
BBICTYIIJICHHE TIPE3EeHTAINeN C yU€TOM 0COOEHHOCTE! ayJIUTOPUN CBEPCTHUKOB.

4. TEMATHUYECKOE IINTAHUPOBAHHE

IlosicHeHue K peaJu3aluy KaJeHAAPHO-TEeMAaTHYeCKOI0 IVIAHNPOBAHUS

B cBsa3u ¢ tem, uro maHHas pabouas mporpamma SBJISIETCS €IMHBIM HOPMAaTHBHBIM
JOKYMEHTOM JIJIsl CIIELIMAIM3UPOBAHHBIX KJIacCOB paznuyHbix npoduiieit (BAC, ectecTtBeHHO-
HAy4YHOTO, OMOJIOTO-(PU3NIECKOTO, MHKEHEPHOT0) U PEeaTn3yeTcsi HECKOJIBKUMHU TeIaroraMu
Junes, B TPEICTABICHHON HMke oOOOLIEHHOW MaTpule IIaHupoBaHus rpadsr «/lata
M3YUYEHHS» B «DIEKTPOHHBIC IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI» HE 3aMOTHSIIOTCS.

@dakTH4ECKOE HAMOJHEHUE JaHHBIX I'pad OCYIIECTBISIETCS B MHAUBUAYAJILHOM MOPSJIKE
KaKbIM YYUTEJIEM, BEYIIUM MPEIMET B KOHKPETHOM KJacce:

Jlata u3yuyeHus1 onpesenseTcs NeJaroroM Ha OCHOBAHUU YTBEP)KJIEHHOTO pacIUCaHUs
y4eOHBIX 3aHITHI KOHKPETHOTO Kjlacca U KajieHnapHoro yueoHoro rpaduka MAOY «Jlumeit
Ne 22 «Hanexxna Cubupu» Ha TeKylnuid yaeOHBIN TO/I.

DyiekTpoHHBbIe HHU(pPoBbIe oOpa3oBarebHble pecypchl (ILOP) mnonduparorcs
YUHTEIEM CaMOCTOSATEIbHO (B paMKaxX akaJeMHuecKod cBOOOJBI TIenarora), UCXOAs W3
METOJUYECKON 11eJIeCO00pa3HOCTH, TEXHUYECKOI0 OCHAllleHus KaOuHeTa, CreuuuKu
npoduiis Kiacca U MHANBUAYAJIbHBIX 00pa3oBaTebHBIX MOTPEOHOCTEH 00ydaronuXcs.

Tounble naTel MPOBEACHUS YPOKOB U IEPEUEHb HCIOJIb3YEMBIX Ha KaKJIOM 3aHSTUU
uuppoBbix pecypcoB (Bkitouas Marepuansl OI'MIC «Mos mkona», miargopmer HTO,
BUPTYaJIbHbIE TA0OPATOPUU U JIP.) PUKCUPYIOTCS YUUTENIEM B IEKTPOHHOM XKypHaJle JuIes,
KOTOPBIN BBICTYIIAET HMHCTPYMEHTOM MHIMBHUAYaJIbHOIO PabOYero IaHuPOBAHMUSL.



7 KJIACC

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero
e padoThI

KoHTpoJbHbI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paszpnen 1. @usuka u e€ poJib B NO3HAHHH OKPY/KAOIIET0 MU

a. HepBOHa‘{aJ'lI)HLIe CB

CICHUSA 0 CTPOCHHUHU BEHIECCTBA

®du3uKa — HayKa o

1.1 2
IpUpoJIe
12 dusnyeckue 4 3
BEJIMYMHBI
EcrectBenHo-
1.3 Hay4YHBIH METO 2 1
MMO3HAHUSI
1.4 Ctpoenue BemecTa 2 1
JBmxkenue u
15 B3aMMOJICHCTBUE 4 2
YaCTHUI| BEIIECTBA
ArperaTHble
1.6 P 1 1
COCTOSIHUS BEIIECTBA
Hroro mo pazgeny 15 1 !
Pa3znen 2. Mexannyeckue siBJICHUA
21 Mexanuueckoe 10 5
JBIDKEHHE.
HMuepnus, macca
2.2 DI, ’ 9 1
IUIOTHOCTD
Hroro no paszneny 19 1 2
Pasnen 3. BzaumoaeiicTeue TeJ
3.1 Cuna. Bunpl cun 15 1 1




Hroro no pazneny

15

1

Pasnen 4. /laBjeHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB

[aBiienue.
[Tepenaua naBneHus

4.1 TBEPABIMU TEJIAMU, )
KUIAKOCTSIMH U
razamu
4.2 JlaByieHHE KUIKOCTH 6
AtMmochepHoe
43 Gep 5 1
JIaBJICHHE
Hroro o pazgeny 16 1
Pazjnen 5. Cusa Apxumena
JleiicTBUE KUAKOCTH
W Ta3a Ha
5.1 N 12 1
MOTPYKEHHOE B HUX
TEJOo
Hroro mo pazgeny 12 1

Pa3nen 6. Pa6ora 1 MomHOCTD. JHeprusi. 3aKOHbI COXpPaHEeHHs

6.1 PabGoTa 1 MomIHOCTH 6
6.2 [Ipoctbie 8
MEXaHU3MBI
6.3 Mexannueckas 5 1
SHEPTH
Hroro no paszneny 19 1

Pa3nen 7. IloBTopuTe/ibHO-0000 a0 M MOTYJIb

7.1

IToBTOpHUTEIBHO-

3




00oO0marowii
MO/TyJIb
Wroro mo paznmeny 3
OBUIEE KOJIMYECTBO 99 7 23
YACOB I10 ITPOI'PAMME
8 KJIACC
HaumeHoBaHue KoJsnyecTBo yacoB
Ne 2316108 H TeM K n JyekTpoHHbIE (U PpOBbIE)
nm | P2 Beero OHTPOJILHBIE paKkTHHieCKne o0pa3oBaTebHbIE Pecypehl
nporpamMmbl padoThl padoThI
Pasznea 1. TensioBble siBJIeHUst
CrpoeHue u cBOMCTBA
11 BemecTBa. TermmoBbie 17 1
MIPOLIECCHI
19 ArperaTHbl€ COCTOSIHUS 29 1 6.5
BEIECTBA
Hroro mo pazgeny 39 2 6,5
Pa3znen 2. DiiekTpuyeckne 1 MarHUTHbIE SIBJICHUSI
DNEeKTpUYECKUE 3apsiibl.
2.1 3apsKEeHHbIE Tela U UX 9 1 1
B3aMMOJICHCTBUS
29 ITocTosnHubIN } 31 1 10
ANEKTPUYECKUI TOK
Hroro no paszneny 40 2 11

Pa3nesn 3. MarHuTHbIe siBJIeHHsl. DJIEKTPOMATHUTHAS UHIYKIHS




3.1 Mar»uTHEIE SIBICHUS 11 2 4
32 DneKTpoMarHuTHas 7 1 1
WHTYKIAS
HWroro no paznmery 18 3 5
Pa3nes 3. IloBTopuTeibHO-0000 121011 I MOAYJIb
IToBTOpUTENBHO-
3.1 N 2
00001IIaroIII MOTYJTb
Wroro mo pazueny 2
OBIIEE KOJIMYECTBO 99 v 295
YACOB I10 I[TPOT'PAMME '
9 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue
Ne a3/1eJI0B M TeM (undposrie)
wn | Pa3A Beero KonTpoabHbie IIpakTH4eckue 06pa3oBaTeIbHbIE
NporpamMmmsbl padoTsI padoThI pecype
Mexannueckne siBJeHUS
Paznen 1. Mexann4deckoe ABMKEHHE U CIIOCOOLI €ro ONMMCAHUS
MexaHundueckoe
1.1 NIBUKEHUE U CIIOCOOBI 20 1 4
€ro OMUCaHus
Wroro no pazneny 20 1 4
Pa3pen 2. BzaumoneiicTBue Ted
1.2 BsaumoneiictBue Ten 15 1 4
Hroro no paszneny 15 1 4

Pazgen 3. 3akoHbI cOXpaHeHHUs




1.3 3aKOHBI COXPaHEHUS 11
Wroro no pasgeny 11 1
Htoro mo Mexanunueckue 46 3
SBJICHUSA
Pa3nen 4. Mexannueckue | 3J1eKTPOMArHUTHBIE K0JIEOAHUS M BOJIHBI
Mexannueckue
4.1 7
KoJieOanus
Mexannueckue BOJIHEL.
4.2 5 1
3ByK
DJIEKTPOMAarHuTHOE
moJje u
4.3 4 1
JJIEKTPOMArHUTHBIC
BOJIHBI
Hroro mo pazgeny 15 1
Pa3pen 5. CBeToBbIe sIBJICHUS
3aKOHBI
51 6
pacrpoCTpaHEeHHsI CBETa
JIMH3EL 1 ONTHYECKHE
5.2 7 1
PUOOPHI
Hroro mo pazgeny 13 1
Pa3zgen 6. KBaHTOBBIC SIBJICHUS
Hcnyckanue u
6.1 [OTJIOLIICHUE CBETA 2
aToOMOM
CTpoeHHE aTOMHOTO
6.2 P 3
saypa
6.3 SAnepHble peakuuu 7 1




Hroro no pazgeny 12 1
Pa3nes /. IloBTopuTe/ibHO-0000 a0 MOYJIb
MexaHnndeckue sSBJICHHUS
7.1 (mOBTOPUTENBHO- 1 1
000011aI0ITNIT MOTYJIb)
TermoBbie ABIEHUA
7.2 (mOBTOPUTENBHO- 1
000011a0ITNIT MOYJIb)
DIEeKTpOMarHuTHBIE
73 SIBIICHUS 1 1
(MOBTOPUTENHHO-
000011a0ITNIT MOTYIIb)
Hroro mo pazgeny 3 2
OBIIEE KOJIMYECTBO 90 6.5

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC (99 u., 3u/H)

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
IIPUPOIBI

dusznueckue ABIECHUI

du3nueckre BEINIHNHEIL.

PasmeprocTs. ®usnyeckue

npubopsl. [lorpentHoct
IIPU IPSIMBIX U3MEPEHMSIX

Ypok-uccienoBaHue
"N3MepeHune TMHEHHBIX
pa3MepoB Tel U
MPOMEKYTKOB BpEMEHH "

JlaGopaTopHas pabota
"U3mepenue oObEMa
KUJKOCTU U TBEPJOTO
Tena'

JlaGopaTopHas pabota
"Onpenenenue pasmepoB
MaJbIX Tes. Metoa psiioB"

MeToapl Hay4HOTO
no3HaHus. Onucanue
(buznYecCKuX SABICHUHN C
MOMOIIBIO MOJIEIICH




Ypok-uccnenoBaHue
"[IpoBepka runoTesbl:
JAIBbHOCTD I10JIETA LIapUKa,
IIYLLEHHOTO
TOPU30HTAIIBHO, TEM
0oJIbIIIE, UeM OOJIbIIIE
BBICOTA MMycKa"

CrpoeHue BeniecTna.
OnbITEI, JOKA3EIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIICCTBA

10

JlabopaTopHnast pabota
"OreHka Auamerpa aroma
METOJIOM PSJIOB (C
HCII0JIb30BaHUEM
dhoTorpadwuii)"

11

Ypok-uccienoBaHue
"HaOaro1eHre TemIoBoro
pacIIupeHus Ta30B.
OMBITHI 110 OOHAPYKEHUTO
NEUCTBUS CHI
MOJIEKYJIIPHOTO
NPUTSHKEHUS"

12

Ypok-uccrienoBanue
"HabOaronenue u
00BsicHeHHE OPOYHOBCKOTO
nBrokeHus 1 quddy3un'.

13

B3aumoneicTBrue yacTulg
BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBaHHUE

14

ArperaTHHe COCTOSHHUA




BemecTBa. OCOOCHHOCTH
arperaTHbpIX COCTOSIHHUI
BOJIBI

15

KonTpoabHnas padora Nel
«[IepBoHauyanbHBIE
CBEICHUsI 00 aTOMHO-
MOJIEKYJISIPHOM CTPOSHHH
BEIIECTBAY

16

Mexannueckoe OBUKEHUE.
I1yTs, TpaekTopus,
MepeMeENICHNE

17

PaBHOMepHOE 1
HEpaBHOMEPHOE
nBrkeHne. CKopocTh

18

Haxoxnenue ckopocTty,
MyTH ¥ BPEMEHU TIPH
pPaBHOMEPHOM
NPAMOJIMTHEHHOM
JIBYKEHUH

19

JlaGopaTopHas pabota
"OmnpenesieHnue CKOPOCTH
PaBHOMEPHOTO JIBOKEHUA"

20

I'paduiku mpsMoTMHEHHOTO
PAaBHOMEPHOTO JABMKEHUS

21

Pemrenne 3amau mo reme
"PacueTt cpenneit
cKopocTH"

22

JIaGoparopHas paboTa
"Onpenenenue cpenHen
CKOPOCTH CKOJIb)KEHHS




OpycKa WM [IapuKa 1o
HaKJIOHHOM TUI0CKOCTH"

23

OTHOCUTEIBLHOCTD
nBrokenna. CosxeHue
CKOpOCTEN IpHr
MapajuieIbHOM JBHKEHUHU

24

[Tony4yenue n ananus
rpauKOB 3aBUCHUMOCTHU
IIyTU U CKOPOCTH
JIBUKEHMSI OT BPEMEHU

25

Pemenue rpadguueckux
3a1a4 no teme "MexaHuKa.
PaBHOMepHOE
MPSAMOJIMHENHOE
JBHKeHne"

26

SIBnenune nuepurn. 3aKOH
WHEPLHU

27

BsauMonelicTBue TET Kak
MPUYMHA U3MCHCHUS
ckopoctH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla TIPH
MOCTYIATeILHOM
IBIKEHUH

28

Ypok-uccienoBanue
"CpaBHeHuE Macc 1o
B3auMOIEHCTBUIO TET"

29

IInoTHOCTH BemiecTBa.

30

JIaGoparopHas paboTa
"Onpenenenne mIOTHOCTH
TBEpAOro Tena”




31

Pemenue 3amay mo reme
"Macca temna. IImoTHOCTE
BerecTna"

32

CMecH U CILIaBEL.
IloBepxHOCTHAA U
JIMHENHAA TUIOTHOCTD

33

TloaroroBska k
KOHTpPOJIbHON padoTe 1o
Teme "Mexanuka"

34

KontpoabHas padora Ne2
" MexaHn4yecKoe
IBIWKeHue"

35

Cuna. SIBieHue TAroTeHu.
CuJia TsKecTH

36

N3obpaxenue cul.
Pemrenue 3amay mo reme
"OnpeneneHue Cuibl
TsDKeCTH"

37

Cuna ynpyroctu. 3aKoH
I'yka

38

Bec Tena. M3mepenue cuil.
Jnuamometp

39

Ypok-uccienoBanue
"HalOaroneaue n3MeHeHus
CKOPOCTH TIpH
B3auMoaecTBU TeI"

40

Pemenue 3anay no teme
"Cuna ynpyrocrtu. Bec
Tena”

41

JlaboparopHas paboTa




"OIEBITHI,
JEMOHCTPHUPYIOLIHE
3aBUCHMOCTD PaCTSHKCHUSI
(medopmaryn) MpyKHUHBI
OT MPUIIOKCHHOU CHJIIBI"

42

Cuna TpeHus

43

CrnoxeHue CHIL.
PaBHOelicTByrOIIAs cHiia

44

Pemrenue 3agad no reme
"CJ105KEHUE CUII.
PaBHonelicTByromas cria"

45

Pemenue 3amad mo reme
"B3anMoaercTBrE TEII.
Cuibl B MexaHuke"

46

Pemrenue 3amay mo reme
"Cuna tpenus". Ypok-
UCCIIeIOBAaHUE 110 TEME
"UccneqoBanue
3aBUCHUMOCTH CHJIbI TPEHUS
OT IUJIOLIAU
COIPUKOCHOBEHUA"

47

JlaGopaTopHas pabota
"OIBITHI,
JEMOHCTPHUPYIOIIHE
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIBKEHUS OT CHJIbI
JIABJICHUS U XapakTepa
COTIPUKACAIOIIUXCS
nosepxHocren”

48

Pemienue 3ama4d mo Teme




"B3auMoaeCTBHUE TEIL.
Cuiel B MexaHuke"

KonTposbHnas padora Ne3

49 " ~ "
BsauMmoelicTBue Tel

50 JlaBiieHre TBEPABIX TEI
YPOK-IKCIIEPUMEHT

o1 "CniocoOblI ornpeiesieHust
JTABJICHUS TBEPJOTO Tea"
Ypok-uccnenoBaHue

52 "3aBUCUMOCTE JTaBJIICHUS
rasa OT TeMnepaTrypsl"
JlaBiaeHne KUAKOCTEH 1

53
ra3osB. 3akoH ITackansa

54 ITneBMaTHueckme
YCTpOMCTBA

55 3aBUCUMOCTD JaBJICHUSA
YKUJKOCTH OT TITYOHHBI

56 I'mapocraTnueckuit
apajiokc

57 VYpoxk-nipoekt "MU3yuenue
COOOIIAONTUXCS COCYIOB"
Ypok-koH(bepeHus

58 "I'mapaBnuueckue
MeXaHU3MBI"
Hcnonp3oBannue BLICOKUX

59 JABJICHUH B COBPEMEHHBIX
TEXHOJIOTUAX

60 Pemenne 3amag mo Teme

"JlaBiieHuE KUJKOCTH"




61

Atmocdepa 3emiu u
IIPUYUHBI €€
CYIIECTBOBAHMSI

62

Ypok-uccienoBaHue
"[IposiBnenue neicTBUs
aTMochepHOTo AaBieHUs"

63

N3mepenue atmocdepHoro
naBieHus. OMbIT
Toppuuennu

64

3aBHUCUMOCTD
aTMOC(hepHOTO TaBJICHUS
OT BBICOTHI HAJ] yPOBHEM
Mopst. [Ipubopsr st
U3MEPEHUS aTMOC(EPHOTO
naBieHus. ATMochepHoe
JaBJICHHE Ha PA3INYHBIX
BBICOTAX

65

KonTpoabsHas padora Ne4
«/laBnenue TBepABIX TEN,
KUJKOCTEH U ra30B»

66

Brrrankusaroras cuia.
3akoH Apxumena

67

Pemrenne 3amau mo reme
"3akoH Apxumena"

68

Ypok-uccienoBanue
"DKCIIepUMEHTaIbHOE
oOHapyXeHHe NeCTBUS
KUJKOCTU U Ta3a Ha
IIOTPY>KEHHOE B HUX T€JO"

69

JlaboparopHas paboTa




"Onpenenenue
BBITAIKMBAIOIICH CHIIBI,
JIEMCTBYIOLIEN HA TEJIO,
MOTPY>KEHHOE B JKHJIKOCTD"

70

IlnaBanue Texn

71

JlabopaTtopHnast pabota
"UccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJIE OT 00ObEeMa
MOTPYKEHHOU B KUJIKOCTh
yacTu tesna

72

BosnyxomiaBanue.
[inaBanue cynoB

73

Pemenue 3amad mo reme
"3akoH Apxumena.
VYcenoBusa miaBanus Tea"

74

Pemrenue 3amay mo reme
"JleficTBHE JKUIKOCTH U
rasa Ha IOTPY>KEHHOE B
HUX Teyo"

75

Ypok-npoexT
"KoncrpyupoBanue
apeoMeTpa WIH JIOJIKU U
ompezeneHue
rpy3010abEMHOCTH"

76

IloaroroBska k
KOHTPOJILHON paboTe 1o
teme "JleficTBHUE )KUIKOCTH
Y Ta30B Ha MOTPYKEHHOE B
HUX TeJo"




7

KonTpouabHnas padora NeS
"Cwia Apxumena"

78

Mexanndeckas paborta

79

MomHocTs

80

Pemenue 3agau Ha
omnpeneraeHue paboThl U
MOIITHOCTH

81

Pabora crisl TshKeCcTH U
CWJIBI TPEHUS

82

Ypok-uccienoBanue
"PacuéTt MoImHOCTH,
pa3BUBAEMOU TP MOIBEME
o jectauIe"

83

[IpocThie MeXaHU3MBbI

84

MowmeHnT cunsl. [TpaBuso
MOMEHTOB

85

JlaGopaTopHnast pabota
"U3ydenue npaBuia
phIuara Jyisi MoABMKHOTO U
HEIOIBMYKHOTO OJIOKOB"

86

"3o10T0€ MpaBuiI0"
MEXaHUKH

87

Pewienue 3agau no reme
"30J510TOE MPAaBUIIO
MexaHuku" /
Bceepoccutickas
poBepoyHasi paboTa

88

Pertenue 3amad mo reme
"PaboTa CHJIBI TSHKECTHU U




cuiiel TpeHus" /
Bcepocculickas
IIpoBepoyHas paboTa

89

YPOoK-IIpoeKT
"[IpoexTupoBanue
MOJINCIIACTOB € 33JaHHBIMU
napamerpamu’

90

VYpok-koHpepeHIus
"[IpocThie MEXaHU3MBI B
OBITY, TEXHUKE, )KUBBIX
opraHusmax"

91

Kosdpunuent noneznoro
JEUCTBUA MPOCTHIX
MEXaHU3MOB

92

JlaGopaTtopHnast pabota
"Onpenenenne KIIJ]
MOJABIDKHOTO H
HEIOIBMYKHOTO OJIOKOB"

93

MexaHudeckast SHEPTHsL.
Kunernueckas u
MOTEHITUAIbHAS YHEPTUS

94

3akoH COXpaHCHUA
MEXaHUYECKOU OHCPI'un

95

YPpOK-3KCIIEpUMEHT
"DKCIIepUMEHTaIbHOE
ompeieJICHUE N3MCHCHUS
KUHETHUYECKOM 1
MOTEHIMAJIBHON YHEPrUun
MIPU CKAaTBIBAHUHU TeJIa IO
HaKJIOHHOH IIOCKOCTH"




96

IToaroroBka K
KOHTpPOJIbHOU padoTe 1o
Teme "PaboTa U MOIIHOCTb.
OHneprug"

97

KonTpoabHnas padora Ne6
"PaboTa 1 MOIIHOCTb. 1
Ouneprug"

98

PaboTa ¢ Texcramu o
teme "Ctpoenue
BerecrTna", 1
"MexaHn4deckoe
nBIOKeHnE"

99

PaboTa ¢ Texcramu o
teme "Cuitbl B mpupoze”,
"JlaBiieHue TBEPBIX TEJI,
SKUIKOCTEN U ra3oB"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

99

23

7 KJIACC (83u., 2,54/n)

JJIeKTPOHHBbIE
H(poBbIe
KonTposasubie [IpakTuueckue unpp
Bcero yacos o0pa3oBaTte/ibHbIE
padoTbI padoThI
Ne pecypchl
n/n |Tema ypoka
®dusuka — Hayka o npupoae. dusnyeckue 1
1 |aBneHus




®usnueckue BeIM4YUHbL. Pa3MepHOCTS.
®uznyeckue npudopsl. [lorpemHoctu npu
IIPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "N3mepenue
JMHEWHBIX pa3MEPOB TEJ U MIPOMEKYTKOB
BpemeHHn"

JlabopaTtopHas pabota "M3mepenue
00BEMa JKUJIKOCTH U TBEpAOTO Tena"

JlabopaTtopHas pabota "Ompenenenue
pa3MepoB MaJbIX Tesi. MeTtoa psioB"

Merto1bl HaydHOTO NO3HaHuA. OnurcaHue
(hbUBUYECKUX SBICHUHN C TTIOMOIIBIO
MoOJelen

Ypoxk-uccnenoanue "[IpoBepka
TUTIOTE3bI: JAILHOCTH TOJIETA IIApHKa
3aBUCHUT OT BBICOTHI ITycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

JlaboparopHas pabota "OneHka AuaMmerpa
aToOMa METOJIOM PAJOB (C UCIOIb30BaHUEM

dhoTorpadmuii)"

10

VYpok-uccnenosanue "TemnaoBoe
pacumpenue ra3os. bpoyHoBckoe




nskenue u auddysus"”

B3aumoielicTBre YacTULl BELIECTBA:

11 |mputsbkeHue U OTTaJIKUBaHUE
ArperaTHble COCTOSIHUSI BEILIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM

12 |Boxasl
Kontpoabnas padora Nel «Csenenus o6
aTOMHO-MOJIEKYJISIPHOM CTPOEHUH

13 |BemecTBa»

Mexanunueckoe aBuxenue. I1yrs,

14 |Tpaekropus, nepemelieHue
PaBHOMEpHOE 1 HEpaBHOMEPHOE

15 |mBmwxenue. CKOPOCTh
HaxoxaeHue ckopocTty, MyTH U BpeMeH!
IIPU PAaBHOMEPHOM MPSMOJIMHEHHOM

16 |mBmxeHuu
JlaGopaTtopHas pabota "OnpeneneHue

17 |cxkopocTu paBHOMEPHOTO ABMKEHHUA"
I'paduku npsMOIIMHEHHOTO PAaBHOMEPHOTO

18 |nBuxeHus
Pemrenue 3agau no reme "Pacuer cpenneit

19 |cxopocTtu"




Jlaboparopnast pabota "Omnpenencaue
CPEIHEN CKOPOCTH CKOJIBKEHUS OpycKa 1o

20 |HAKJIIOHHOM IUIOCKOCTH"
OTHOCUTENBHOCTE ABMKeHUS. CII0)KEHUE

21 |ckopocTel pu mapauIeIbHOM JTBHKCHHUH
[Tonydyenue rpaduxoB 3aBUCUMOCTH
KHHEMATUYECKUX BEJTUYHH U PEIICHUE

22 |rpaduueckux 3aaa4

23 |SIBnenne mHepIMH. 3aKOH HHEPIIUU
B3aumoielicTBre TN Kak MpUYMHA

24 |\m3MmeHeHHs ckopocTd. Macca Tena
VYpok-uccnenoBanue "CpaBHEHHE MacC 1O

25 |B3ammoneiicTBuIO TET"

26 |(ITlmotHOCTE BemecTBa. CMecH M CILIaBBI
JlaGopaTtopHas pabota "OnpeneneHue

27 |miotHOCTH TBEPAOTO Tena"
Pemrenue 3agau mo reMme "Macca Tena.

28 |(IlimoTHOCTH BemecTBa"
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 |teme "Mexanuka"
KonTpoubnas pabora Ne2

30 |"Mexaunueckoe aBmxeHue"




31

Cuna. SBnenue tarorenus. Cuia TSKECTH

N3o0paxkenue cui. Pemenue 3aaa4d o

32 |reme "OmnpenencHue CUIIBI TSHKECTH"

33 |Cuna ympyroctu. 3akon ['yka. Bec Tema
Ypoxk-uccnenosanue "Habmronenune
W3MCHEHHS CKOPOCTH TIPU

34 |B3ammopeiicrBun Ted"

Pemenne 3amau no teme "Cuina

35 |ympyrocTu. Bec Tena"

JlabopaTtopHas paboTta "3aBUCHMOCTH
pacTsHKEHUS MPY>KUHBI OT MPUIIOKESHHON

36 |cuunr"

37 |Cuna TpeHust

38 |Crnoxenue cuil. PaBHOCHCTBYOIIAS CHila
Pemrenue 3agau o reme "CrnoxeHue CUI.

39 |(B3aumopeicrBue ten"

Pemenne 3aga4d. Ypok-uccienoBanue
"3aBUCUMOCTb CUJIbI TPEHUS OT TUIOIIAIN

40 |compukocHOBEHHS"

JlaGopaTopHas pabora "3aBHCHMOCTb
CHWJIBI TPEHUS CKOJIbKEHUS OT CHIIBI
41 |nmaBneHHS W MOBEpPXHOCTEH"




Pemenue 3amay mo reme

42 |"BzaumogetictBue Tea. CHibl B MeXaHUKe"
KonTpoubHnas padora Ne3

43 |"BzaumozeiictBue Ten"

44 | ]laBneHue TBEPABIX TEI
Ypoxk-skcniepumeHT "CriocoOsl

45 |ompeneneHus JaBJIeHUs TBEpAOTro Tena'
Ypok-uccnenoBanue "3aBUCUMOCTb

46 |maBneHWs ra3a OT TeMIepaTypsr”
JlaBiieHME KUIKOCTEHN U ra30B. 3aKOH

47 |Ilackamns. [THeBMaTHUYeCKHUE yCTPOHCTBA
3aBUCUMOCTD JaBICHUS KUIKOCTH OT

48 |rmyounsl. ['uapocTaTHYECKU TapaoKC
Vpoxk-tipoekt "M3yuenne cooOIaromuxcs

p p yq [IAFOIT

49 |cocynoB. 'mapaBaudyeckne MexaHU3MbI'"
Hcnonp3oBanne BEICOKUX TaBJIEHUI B

50 |COBpeMEHHBIX TEXHOJIOTHSIX
Pemenne 3agau o teme "JlaBnenue

51 [xuaxoctu"
Atmocdepa 3eMiH U IPUYHHBL €€

52 |cyiecTBOBaHUS




VYpok-uccnenosanue "[IposiBienue

53 |meficTBus atmMocdepHOTO NaBieHUs"
N3mepenune atMocpepHOTro JaBiIeHUS.
OmnsiT Toppuuennu. 3aBUCUMOCTb OT

54 |BBICOTHI
KonTpoabHnas padora Ned «JlaBieHue

55 |TBepABbIX TN, KUAKOCTEH U ra30B)»

56 |BelTankuBaromnias cuia. 3akoH Apxumena
Pemenne 3agau no teme "3akoH

57 |Apxumena"

Ypok-uccienoBaHue
"DKCcIepuMEHTaIbHOE OOHAPYKEHNE

58 |melicTBUA KUAKOCTH U ra3a Ha Teyio"
JlabopaTtopHnas pabota "OnpeneneHue
BBITAIKMBAIOIIECH CHIIbI, IEHCTBYIONICH Ha

59 |reno B xuaxocTH"

60 |[InaBanue Ten
JlaboparopHas paboTa "3aBUCHMOCTH Beca
TeJa B BOJE OT 00beMa MOTPyKEHHOM

61 |gacTu"

62 |BosmyxomnaBanwue. [InaBanue cymoB

63

Permrenue 3agaq mo reMme ""3aKkoH




Apxumena. YcnoBus miaBanus ten"

Ypok-npoext "KoHCcTpynpoBanue
apeoMeTpa WIX JOAKH U OIIPEICIICHUE

64 |rpy3omnombsémHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teme "JleficTBHE KUIKOCTH U Ta30B Ha
65 |Temo"
KonTtpoabHnas padora Ne5 "Cuia
66 |Apxumena"
67 |Mexannyeckas pabora
MoimnocTs. Pelienue 3agad Ha
68 |ompeneneHue pabOTHl U MOIITHOCTH
69 |PaboTa cHIIBI TSDKECTH M CHUITBI TPEHUS
Ypok-uccienoBanue "Pacuyétr MOIIHOCTH,
70 |pa3BuBaeMOM IpU MOABEME 10 JIECTHULIE
71 |IIpocThie MEXaHU3MBI
72 |MowmeHT cuitbl. [IpaBriio MOMEHTOB
JlaboparopHas pabota "H3yuenue
MpaBWJIa pblyara JJis MOJABUKHOTO U
73 |HEmoABMKHOIO OJIOKOB"
74 |"3omoToe mpaBmiIO" MEXaHUKHU




75

Pemtenue 3amau no remaM "30510TO€E
npaBuio", "Pabora cumbl". [logroToBka k
BIIP

76

Ypok-npoekt "IIpoextupoBanue
noyucnacTtoB". [IpocThie MexaHN3MBI B
OBITY U TEXHUKE

77

Koaddumuent nonesnoro aecTeus
MIPOCTBIX MEXaHU3MOB

78

JlabopaTtopHas pabota "Ompenenenue
KII/I moaBmXHOTO ¥ HETIOABMYKHOTO
010K0B"

79

Mexannueckas sHeprusi. Kunetnueckas u
MOTEHIIMATIbHAS SHEPTUSI

80

3aKOH COXpaHEHHSI MEXaHUYECKOU
SHEpPruu

81

Ypoxk-3kcniepumenT "OnpeneneHue
W3MEHEHHUS SHEPTUH MPU CKaThIBAHUU TeJla
110 HAKJIOHHOM MI0cKOCTH"

82

KonTpoabnasi padora Ne6 "PaGora u
MOIIHOCTh. JHeprus"

83

HroroBoe nmoBTopenue. Pabora ¢ Tekcramu
(buznuecKoro cojiep>kaHus (MexaHuKa,
CTpOEHUE BEIECTBA)




84

Pe3zeps

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

85

8 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBare/ibHbIE

pecypchbl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKOM
TEOPUU U UX ONBITHBIE

IO ATBEPK ICHUSI

Macca u pa3mep aTOMOB 1
MOJIEKYII

Mogenu TBEpJ0TO, JKUJIKOTO H
ra3z000pa3HOro COCTOSTHUMN
BEILECTBA

Ypok-koH(bepeHus
"Kpucrammmieckue u aMopgHbIe
tena. ['paden. [Monyyenue
HCKYCCTBEHHBIX aJIMa30B"

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsOHKCHUC

TemoBoe pacmmpenue u
ckarue. TemmoBoe qBUKEHHUE.

Temneparypa. TemneparypHsie




HIKaJIbI

Buyrpennss sHeprus u
crocoOBbI € M3MEHEHHSI

Buael Tenonepenaun

10

VYpox-koHpepeHuus
"Hcnonb30BaHNe TEIIOBBIX
CBOWCTB BEILIECTB 1 MATEPHAJIOB
B LIEJISIX AHEprocOepexeHus"

11

KomnnuecTBo TEILIOTEL.
VYennrHag TEMIIOEMKOCTD

12

Ypoxk-uccnenoanue "[IpoBepka
TUIIOTE3bI JIMHEHHOM
3aBUCHUMOCTH JJIMHBI CTOJIONKA
KHUJKOCTU B TEPMOMETPUUECKOM
TpyOKe OT TeMIiepaTypsi"

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOmeH u TerioBoe
paBHOBecHe. 3akoH HproToHa—
Puxmana

14

JlaGopaTopHas pabota
"UccneqoBaHue ABJICHUA
TEII000MEeHa MPU CMENTUBAHUH
XOJIOJIHOM U ropsiyeit BobI"

15

Pemenue 3amay no reme
"Teru1000MEH U TEILIOBOE
paBHOBecue"

16

JIaGoparopHas paboTa
"Onpenenenne KOJIM4ecTBa
TEIUIOTHI, TOJTy4EHHOTO BOJOMN
IIPU TEMJIO0OMEHE ¢ HarpeThiM




METAJUTMYECKUM HUITUHAPOM"

17

KonTpoabHnas padora Nel
«TermoBble
SIBJICHVSI. BHYTpEHHSISI SHEPTHsD)

18

[InaBnenue n oTBepaEeBaHUE
KPUCTAJUTMYECKUX BEIECTB.
VaenpHas TEIIOTA MIaBICHUS

19

Pewmrenne 3agau o reme
"[lnaBnenue U OTBEpACBaHUE
KPHUCTAJUIMYECKUX Ten"

20

JlabopaTtopHnast pabota
"Onpenenenne yaeabHON
TEIUIOTHI IUIAaBJIEHU JIhaa"

21

Ypok-uccienoBaHue
"CpaBHEHHE MTPOIECCOB
IJTABJICHUS KPUCTAIITHYECKUX
TeJ U pa3MArdeHus mpu
HarpeBaHuu aMOPQHBIX Ten"

22

[Tapoo6pa3zoBanue u
koHJeHcanus. Vicnapenue

23

Kunenwe. Y enpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHUS OT
aTMOC(EpHOTO TaBJICHHS

24

Pemenue 3amay o Teme
"[TapooOpasoBanue u KumneHue"

25

Ypok-uccnenoBaHue
"OOBsICHEHHE 3aBUCUMOCTHU
TEeMIIepaTyphbl KUTIEHUS OT
naBjieHus"




26

Hacpiennsiid u
HEHACBIILICHHBIN Tap.
BiraxxHOCTB BO3/TyXa

27

Bnaxnocts Bo3ayxa u eé
n3Mmepenue. Jlaboparopuast
pabora "Onpenenenue
OTHOCUTEIbHOW BIAXKHOCTH
BO3IyXa"

0.5

28

Perenue 3amay mo teme
"Braxuocts"

29

Pemenue 3amay u ananus
CUTYallUii, CBA3aHHBIX C
SIBICHUSIMU UCTIAPEHUS U
KOHJIIeHCAIIUHA

30

DHeprus TOruBa. Y IeabHas
TEIJIOTa CTOPaHUS

31

[TpuHIUIIBEI paOOTHI TEMIOBBIX
IBUTaTeIeH

32

[TapoBas TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHUsI

33

KIIJI TenmoBoro aBurateis

34

Pemenne 3agau mo teme "KII]
TEIUIOBOT'O ABUTraTeis"

35

Ypok-koHpepenuus "Termnonsie
JIBUTATEIH U 3alluTa

OKpyXarolen cpezpl”

36

TenmoBeie TMOTCPU B TCIJIOCCTAX

37

3aKkoH COXpaHCHU U
MPCBpaAllICHUS DHCPIUA B




MCXaHUYCCKUX U TCIIJIOBBIX
nporeccax

38

IToaroroBka Kk KOHTPOJIBHON
pabote o Teme "M3meHeHne
arperaTHbpIX COCTOSIHHUI
BenecTa'

39

KonTposabHas padora Ne2
"N3mMeHeHne arperaTHbix
COCTOSIHUII BemlecTra"

40

DnekTpuzanus tein. [[Ba poga
3aps0B

41

Ypok-uccienoBanue
"UccmenoBanue cnoco0os
paSJ'II/I'-IHI)IX BCIIICCTB
Ha3JICKTPU30BBIBATHCS "

42

B3anmopericTBue 3apsoKeHHBIX
tei. 3akoH Kymona

43

DIJIEKTPUYECKOE MOJIE.
Hanpsioxénnocthb
AIIEKTPUYECKOTO MO,
[IpunHnun cynepno3unuu
AIIEKTPUYECKHUX MOJICH

44

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHBIN 3apsil.
CtpoeHnue aToma

45

3aKkoH COXpPaHCHUA
QJICKTPUYICCKOT'O 3apsiaa

46

HpOBOI[HI/IKI/I, JAUDJICKTPUKU U
TOJIYITPOBO IHUKH

47

Ypoxk-koHpepeHuus




"DyekTpU3anus B MOBCEIHEBHOM
KU3HHA"

KonTposbHnas pabora Ne3

48
«DJEKTPOCTATUKAY
DNEeKTPUYECKUN TOK.
49 WcTouHNKY 371EKTPUYECKOTO
TOKa
Ypok-uccienoBanue
50 "HccnenoBanue NeHCTBUS
ANEKTPUIECKOTO TOJISI Ha
ITPOBOJIHUKY U JIUDJIEKTPUKH"
51 DJIEKTPUYECKUN TOK B METAJIIAX
52 DJIEKTPUYECKUI TOK B
KHUAKOCTAX U razax
53 DNeKTpUYeCcKas 1eTb
54 Cuna Toka. AMmiepmeTp
55 DJIEKTPUYECKOE HANIPSKEHHUE.
BosbsT™eTp
JlabopaTtopHnas pabota "COopka
56 Y UCTIBITAaHUE DIICKTPUUECKOM
LIEMX NTOCTOSTHHOTO TOKA"
3aBUCHUMOCTh CHJIBI TOKA OT
57 HanpspbkeHust. 3akodH Oma st
y4acTKa [enu
JlaGopaTopHas pabota
"UccneqoBaHue 3aBUCUMOCTU
58 CHJIBI TOKA, TPOTEKAOLIETO

yepes3 pe3ucTop, OT HAPSLKEHUS
Ha PE3UCTOPE U COMPOTHUBIICHUS




pesucropa"

59

DNeKTpUYecKoe
COIIPOTHUBIICHHE. Y JIEJIBHOE
CONPOTHBJICHUE

60

JIaboparopHas paboTa
"Omnpenenenue yaenbHOTO
CONPOTHBJICHUS] IPOBOAHUKA"

61

Pemenne 3amag mo Teme
"DJIeKTpUUECKOe
COIIPOTHUBJICHHE. Y ICIIbHOE
CONpOTHBIICHHE"

62

Pemenne 3agau no teme "3akoH
Oma"

63

IlocnenoBarenpHOE U
napajuieIbHOE COCTUHCHUSI
MIPOBOTHUKOB

64

JlaGopaTtopHnast pabota
"IIpoBepka npaBusa CIOKEHUS
HanpsHKEHUM mpu
MOCJIEIOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOPOB"

65

Pemienue 3ama4 mo reme
"[locneqoBaTenbHOE U
napajuieJIbHOE COCTUHCHUS
MPOBOTHUKOB"

66

JlaGopaTopHas pabota
"[IpoBepka npaBuia Ui CUIIbI
TOKa MpH MapauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

67

Pemienue 3amaq Ha IMPUMCHCHUC




3akoHa OMa AJ1s pa3IuyHOro
COCAMHCHUA IMTPOBOAHNKOB

68

O/1C u BHyTpEeHHEE
COHpOTI/IBJICHI/Ie NCTOYHHUKA
Toka. 3akoH OMa 11 IOJTHOM
IIernn

69

Pemenne 3agau mo teme "D1C,
BHYTpPEHHEE CONPOTUBIICHUE
HCTOYHHKA TOKa. 3akoH Oma
TS TTOJIHOH nenn”

70

JlabopaTtopHnast pabota
"Onpenenenne I/C u
BHYTPEHHETO COIPOTHBIICHUS
HWCTOYHHKA TOKA"

71

[TpaBuna Kupxroda

72

JlaGopaTtopHnast pabota
"[IpoBepka npaswit Kupxroda"

73

VYpok-uccnenoBanue "N3yueHne
BOJIbT-aMITEPHBIX
XapaKTEePUCTUK HETMHEHHBIX
3JIEMEHTOR"

74

Pab6oTta QJICKTPHUYCCKOI'O TOKaA.
MoIHOCTh QJICKTPUYCCKOI'O
TOKa

75

JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOITHOCTH 3JIEKTPUUYECKOTO
TOKa"

76

3akoH /[xoynsa-Jlenna.
IToTpeduTenu IeKTPUIECKOTO




toka. KopoTtkoe 3ambikanue

7

VYpox-koHpepeHuus
"OOBSICHEHHUE W TIPHHIIATT
e CTBUS TOMAITHUX
AJIEKTPOHArpEBATEIbHBIX
proopoB"

78

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DnexTpuueckue 3apsapl.
3apspKeHHBIC Tella U X
B3anuMoaericTBuA. IlocTosTHHBIN
AIEKTPUYECKUH TOK"

79

KontpoabsHnas padora Ne4
"[ToCTOSHHBIN 3JIEKTPUYECKUN
TOK"

80

ITocTostHHBIE MAarHUTEI.
MaruutHOE 110J1€ 3EMIIU U €70
3HAUEHUE U KU3HU Ha 3eMile

81

VYpoxk-uccnenoanue "N3yuenue
MAardHUTHOTO MOJIS ITOCTOSHHBIX
MarHUTOB MPH UX 00bETMHEHUH
U pasnencHuu. Busyanuzanms
101 IOCTOSIHHBIX MarHUTOB"

82

OnbIT OpcTena. MaruutHoe
T10JI€ SJEKTPUUECKOTO TOKA

83

OneiT AMnepa. MarautHoe
M0JI€ KATYIIKH C TOKOM.
[IpuMeHeHne 37eKTpOMarHuToB
B TEXHUKE

84

Cuna AMriepa u onpesielieHue eé




HANpPaBJICHUS

85

Pemenue 3anau no teme "Cuna
Awmriepa u onpenenaeHue eé
HanpasJyieHus"

86

DNeKTpOABUTATEINb
MOCTOSTHHOTO TOKa.
Hcnonb3zoBanue
3IEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIOPTE

87

Bcepoccuiickas npoBepoyHas
paborta

88

Bcepoccuiickas npoBepoyHas
pabota

89

JlaGopaTtopHnast pabota
"U3ydyeHue nencTBUs
MAarHUTHOTO TI0JISI Ha IPOBOTHUK
¢ TOKOM"

90

Ypok-koH(bepeHus
"[IpakTHyeckoe MpUMEHEHUE
AJIEKTpOIBUTaTENeil"

91

OnbiTel Papajes. 3aKoH
3NIEKTPOMArHUTHOM MHIYKIUU.
IIpaBuio Jlenna

92

Ypok-uccienoBanue
"UccneqoBanue N3MEHEHUH
3HAUYEHMs U HAPABJICHUS
WHJYKIIMOHHOTO TOKa"

93

Permrenue 3agaq mo reme ""3aKkoH
AIIEKTPOMArHUTHOW MHIYKIUU.




IIpaBuiio Jlenna"

Onekrporeneparop. CrocoOsl
TIOJTYYEHUS DIIEKTPOIHEPTUU

94

VYpox-koHpepeHuus
"DJIeKTpOCTAHIIMK HA

95 BO300HOBJIIEMBIX UCTOYHHKA 1
sHeprun. [IpobiaemMsl FKOIOTHH.
TonauBHBIE DJIEMEHTHI U

anexTpomMoouan"

KonrpoabsHnas padora NeS
96 "MarduTHbIE SIBIICHUA. 1 1
DneKTpOMarHuTHast WHIYKIUs"

97 Pabora ¢ TekcTamu 110 TeMe 1

"TemioBble ABICHU"

PaGora ¢ TekcTamu o Teme
"DneKkTpuyuecKue 3apsabl.
3apsKEHHBIE TeJla U X
B3auMoaeiicTBue",
"IToCTOSTHHBIN ANEKTPUUECKUI

TOK

98

Pabora ¢ TekcTamu 1o TeEMeE
99 "MarauTHeble SIBICHUSA U 1
AJIEKTPOMAarHUTHAsE MHAYKIUS"

OBIIEE KOJIMYECTBO YACOB
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9 KJIACC
Ne | Tema ypoka KosamvecTBo 4acoB DJIeKTPOHHbIE

n/ Bceero KonTpoJbHbIe IlpakTH4eckune undposbie




padoTsbI

padoThI

o0pa3oBaTte/ibHbIEe
pecypcbl

Mexanndueckoe IBIKEHHE.
MarepuasbHas TOUKa.
CniocoOFbl onucaHus
MEXaHUYECKOT'0 JIBHUKCHUS

CucremMa orcuera.
OTHOCHTENBHOCTD
MEXAHUYECKOTO IBUKECHUS

BexTopHbIe BETMYNHBI,
oTiepaluy ¢ BEKTOpamH,
MPOEKIIMH BEKTOPOB.
Pannyc-Bexrop
MaTepuaibHON TOYKH,
repeMenieHre Ha
IIJIOCKOCTH

PaBHOMepHOE
MPSIMOJIMHENHOE IBUKEHUE

Pemenue 3amay no teme
"PaBHOMEpHOE
MPSAMOJIMHEHHOE
nBmxenue"

HepaBHoMepHoe
MPSIMOJTMHEWHOE
nBukeHue. Cpenuss u
MTHOBEHHas CKOPOCTh TeJa
IIpY HEPABHOMEPHOM
JIBU>KEHUH

JlaboparopHas paboTa




"Onpenenenue cpeaHei
CKOPOCTH CKOJIbKCHHSI
OpycKa WIIN JBVKCHHS
[apyKa 1o HaKJIOHHOM
miockoctu"

PaBHOyCKOpeHHOE
MIPSIMOJIMHENHOE
JIBHOKEHUE. Y CKOpEHUE

CxopocTb
PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO
neuxenus. ['padux
CKOPOCTH

10

[Iepemenienune nmpu
PaBHOYCKOPEHHOM
NPAMOJIMTHEHHOM
JIBUKCHUH

11

JlaGopaTtopHnasi pabota
"OnpenesneHre yCKOPEHUst
Teja npu
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
JI0CKOCTH "

12

Pewrenue 3agau o reme
"Ilepemernienue npu
PaBHOYCKOPEHHOM
MPSIMOJTMHEWHOM
NIBYKEHUH"

13

JIaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH IyTH OT




BPEMEHH NpHU
PaBHOYCKOPEHHOM
NIBIDKEHUN 0e3 HaYaIbHOH
ckopocTH"

14

I'paduueckas
MHTEpIpeTaus
YCKOPEHUS, CKOPOCTH,
MIPOMIEHHOT'O MTyTH U
IepeMenIeHus JUIst
MIPSMOJIMHENHOTO
JIBUKCHUS

15

Yckopenue cBOOOTHOTO
nazaenus. OoelTel [ anuies

16

JIBr>keHue Tena,
OpOIIEHHOTO TIOJT YIJIOM K
TOPU3OHTY

17

JIBr>KeHre 1o OKPY>KHOCTH

18

JIuneitnas u yrioBas
CKOPOCTb, IIEPUOJT U
4acToTa

19

CKOpOCTb U yCKOpEHHE
IIPY IBYKEHUU 110
OKPY’KHOCTH

20

KonTpoabHasi padora Nel
"MexaHn4ecKoe IBUKEHUE
U CIIOCOOKI ero onucanus"

21

3akoHbl HetoToHa. BekTop
CUJIBI

22

PaBHOielicTByrOIAs crita

23

Cynepno3unus cui




24

Cuna ynpyroctu. 3akoH
I'yka

25

Pemrenue 3aga4q mo reme
"Cuna ynpyroctu"

26

JIaboparopHas paboTa
"UccnenoBanue
3aBUCHMOCTH CHJIBI
YIOPYrOCTH, BO3HUKAOLIEH
B IIPYXKHHE, OT CTCTICHH
nepopMauy Npy>KuHbl"

27

Cuia TpeHusl.
JlabopaTtopHnast pabota
"Onpenenenne

ko3¢ dumeHTa TpeHus
CKOJIbXKEHUS"

28

JlaGopaTtopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIBLYKEHHS OT CHIIBI
HOPMAJIBHOTO AaBJCHUS"

29

JIBrykeHure Te mo
OKPYXHOCTH TIO]T
NEHCTBUEM HECKOJIBKUX
CHUII

30

3axkoH bepnymm n
noIbEMHAs CHJIa KpbUIa.
Ypok-konugepenyusa
"Cospemennvie
JlemamenvHvle annapamol,
€yoa Ha N00BOOHBIX
KDbLIbAX, AHMUKPBIIO HA




CKOPOCHHBIX
asmomoounsx. Jeusxcenue
noezoa Ha MA2HUMHOU
nooywxe" ons bAC

31

Cwta TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUSI.
IIepBas kocmuueckas
CKOpPOCTh

32

HeBecomocTts 1
Teperpy3Ku

33

PaBHOBeCHE MaTepualIbHOM
TOYKH. AOCOJIFOTHO
TBEpAOE TENO. MOMEHT
cuibl. [IpaBriio MOMEHTOB

34

Pemrenye 3aga4 Ha 3aKOHEI
Hrrorona

35

KonTpoabHasi padora Ne2
«IIpumeHeHune 3aKOHOB
Hproronay»

36

Nmnynec tena. 3menenue
uMITyabca. IMImynbc Cujibl.

Ynpyroe u Heynpyroe
B3aMMO/ICHCTBUE

37

3aKOHBI U3MEHCHUS U
COXpPAaHCHUS UMITYJIbCA

38

PeakTuBHOE JBIKCHHE

39

MexaHuueckas paboTa u
MOIIIHOCTh

40

PabGora cunbl TsDKeCTH,
CUJIBI YIIPYTOCTH U CHJIBI




TPEHUS

41

JIaboparopHas paboTa
"Onpenenenue padboOTHI
CWJIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KCHUU
TeJa MO TOPU30HTAILHOU
MOBEpPXHOCTH"

42

JlabopaTtopHnast pabota
"Onpenenenne padoThI
CWJIBI YIPYTOCTH TIPH
oabEME TPy3a C
HCII0JTb30BaHUEM
HETO/IBI)KHOTO H
MTOJIBMKHOTO OJIOKOB"

43

[ToreHumanpHast SHEPTUs

44

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKO
SHEPrUM

45

3aK0H M3MEHEHHUS U
COXpaHCHHA
MEXaHHYeCKOH SHEPIrun

46

KonTpoabHasi padora Ne3
«3aKOHbI cOXpaHeHus"

47

KonebarenpHoe IBHKEHHE.
OCHOBHBIC
XapaKTePUCTUKU
KoJiebaHuii: mepuo,
4acToTa, aMIUIUTY/1a.
I'apmoHnueckue
KoeOaHus




48

MaremaTudeckuii 1
MPY)KUHHBIA MasTHUKH.
JIaboparopHas paboTa
"UccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
KoJieOaHui Tpy3a Ha HUTU
OT JUIMHBI HUTH"

0.5

49

JlabopaTtopHnast pabota
"UccnenoBanue
3aBHCUMOCTH TIEPHOIa
KoJieOaHui MPYKUHHOTO
MAasiITHUKA OT MaccChl rpy3a"

50

JlabopaTopHnas pabota
"N3mepenune yCKOpeHust
CBOOOIHOTO ITafeHus"

51

3aTyxaromue KoJieOaHusl.
Brinyxkaennble KoeGaHusl.
Pe3onanc

52

[IpeBpaienue suepruu
pH KoJiebaTeTbHOM
JIBUKCHUH

53

Ypok-uccienoBanue
"I[IpoBepka HE3aBUCUMOCTHU
nepuoja Kojiebanui rpysa,
MOJIBEIIEHHOTO K JICHTE, OT
Macchl rpysa’

54

MexaHn4ecKue BOJIHBI:
MPOJOJIBHBIE U
nornepeunsie. CBoiicTBa
MEXaHUYECKUX BOJH.
JlnviHa BOJIHBI M CKOPOCTh




€€ pacIpoCTpaHECHUS

55

VYpox-koHpepeHuus
"MexaHn4ecKHe BOJIHBI B
TBEPAOM TeII€.
CelicMu4ecKkue BOJHbBI"

56

3ByK. Pacnipoctpanenue u
OTpaKEHHE 3BYKa

57

I'poMKoOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUN
pEe30HaHC.

58

Wndpa3Byk u yabTpa3ByK.
Kondepenuus
"Ucnonp30Banue
yIBTPa3ByKa B
COBPEMEHHBIX
TEXHOJIOTUAX"

59

DJIEKTPOMArHuTHOE MOJIE U
AJIEKTPOMArHUTHBIE BOJTHbI

60

CsolicTBa
ANIEKTPOMArHUTHBIX BOJIH.
Pemenne 3agay Ha
OTIpeICJICHUE YaCTOThI U
JUTHHBI 3JICKTPOMarHUTHOM
BOJIHBI

61

Ypok-koHbepeHus
"xana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
3JEKTPOMArHUTHBIX BOJIH
JJISE COTOBOM CBS3H.




Pagnomoxamnus.
Kocmuueckas cBs3p"

62

Kountpoabsnas padora Ned
«MexaHnueckue u
AJIEKTPOMArHUTHBIE
KoJIeOaHUS U BOJIHEI»

63

DneKTpoMarHuTHas
npupoja ceeta. CKOpocTh
cBera. BonHOBBIE CBOMICTBA
cBeTa: MHTep(hepeHus u
TppaKIKs

64

JlydeBast MOZIE€b CBETA U
reOMETpUYECcKasi ONTHKA.
Hcrounuku cBeTa.
[IpssmonuneliHnoe
pacnpoCTpaHEHHE CBETA.
3atmenus CousiHna u JIyHbl

65

3aKOH OTPa)KEHUS CBETA.
[Tnockoe 3epkaino.
[Toctpoenue
M300pakKeHUH,
chOopMHUPOBAHHBIX
3epKajJoM

66

HpeHOMHCHI/IC CB€TaA.
3aKoH MMpCIIOMJICHHA CBCTA.
ITonnoe OTPa>XCHHEC CBCTA.

67

JlaGopaTopHas pabota
"UccnenoBanue
3aBUCHMOCTH YTJia
MPEIOMIICHHUS OT yIiia
MaJIeHHsi CBETOBOTO JIy4ya




Ha FpaHI/II_[C <<Bo3):[yx-
CTEKIION"

68

JIuH3a, X011 Ty4deil B TMH3€E

69

Dopmysia TOHKOHN JIMH3BI

70

JIaboparopHas paboTa
"Onpenenenre GOKYCHOTO
pacCTOSIHUA U ONITHYECKOU
CHUJIBI COOMpArOIIIE
JUH3BI"

71

[Tonyuenue nzo06paxeHuit
C TIOMOIIBIO coOMparomei
Y pacCEeMBAIONIEH JTUH3

72

VYpok-koHpepeHus
"IlpuHuKNn KecTBUS
ONTHYECKUX MPUOOPOB
(MHUKPOCKOII, TEJIECKOTI,
¢dboTtoarnmapar)"

73

I'nas xak ontuyeckas
cuctema. bimszopykocTs u
TAITBHO30PKOCTh

74

YpoK-npakTUKyM
"HabGaronenue u
00BsACHEHHE OIBITOB 110
paslIoKEHUIO OEJIoro CBeTa
B criekTp. [lonydenue
0eroro 1BeTa npu
CJIOJKESHHMU IIBETOB"

75

KonTpoabHnas padora NeS
«CBETOBBIE SIBJICHUS

76

OmnbiThl Pesepdopaa u




I1aHeTapHas MOJACIIb
aToMa

7

[Toctrynatel bopa. Monens
atoma bopa. Hcnyckanue u
IIOTJIOLIEHUE CBETA
atomoM. KBaHTEI.
JInnenyaTele CIIEKTPHI

78

YpoK-nIpakTUKyM
"Habmaro1eHue CIUIOMIHBIX
U JIMHEWYaThIX CIIEKTPOB
W3JIY4EeHHS] M UCITyCKaHUs"

79

PannoaktuBHOCTH. Anb(a,
6era- 1 raMMa-u3IydeHUs

80

Crpoenue aToMHOrO sapa.
Hyxknonnas Mmoniens
aTOMHOTO spa

81

PagnoaxkTuBHBIE
npespaiieHus. M30Tomnsl.
Ilepuon nomypacnana

82

Ypok-koHbepeHus
"JleiicTBHUE
paZvoaKTUBHBIX
W3ITy4YeHUH Ha KUBbIC
OpraHu3Mbl. 3amuTa OT
PaAno0aKTUBHOTO
n3iny4eHus"

83

;L[[epHLIC pCaKknuu.
3aKOHEBI COXpaHCHUA
3apsAa0BOTro 1 MacCOBOT'O
YHUCCJI




DHeprusi CBSI3u aTOMHBIX
84 snep. CBsi3b MacChl
SHEPTUU

Peakuuu cunresa u
85 neneHus saep. Microunuku
sHeprun CoJIHIIA U 3BE3]T

VYpok-koHpepeHIus

"SI nepHast SHEpreTUKa.
DKOJIOTHYECKHE MTPOOIIEMbI
SJIEPHON SHEPreTUKH"

86

KonTtpoJsbHas padora Ne6
"KBaurtoBeie sBicHU"

87

Pemrenne pacdyeTHsIX 1O
88 teme "TeraoBbie
npouecch”

Pemenue pacueTHbIX 1
KayeCTBEHHEBIX 3a/1a4 10
TeMe "3aKOHBI
MMOCTOSHHOTO TOKa"

89

Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 10
TeMe "MarauTHbeie
SIBJICHUS.
DneKTpoMarHuTHas
WHIYKIUS

90

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

90

24.5




INPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOTO 00IIET0
o0pa3zoBaHus

HMCIT0JIb30BATh M3YYCHHBIC ITOHATUSA

1.2

pa3nuyath SBJIEHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3HYECKOE
SIBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE WM3YYEHHBIX (PU3MUYECKUX SIBICHUN B
OKpY)KaIoIlleM MHpE, B TOM uucie (PU3NYECKUE SBIICHUS B
MpUpOJe, HpPU OTOM [EPEBOJAUTH MPAKTHUYECKYIO 3a1ady B
yueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBAa (IIPU3HAKK)
(hbU3UYECKUX SIBJICHUN

1.4

OTIMCBHIBATh M3yYEHHBIE CBOMCTBA Tell W (U3NUYECKHE SBJICHHUS,
WCTIONB3Ysl (PU3UUYECKHE BEIIMYWHBI, NMPU OMHMCAHUM TPABUIIBHO
TPaKTOBAaTh (PU3MUECKHI CMBICI HCIOJB3yEeMbIX BEIUYHH, HX
0003HaYeHUs] U EAMHULBI (PU3NYECKHX BEIMYUH, HAXOJUTh
(GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEITUYHMHY C
JPYTMMH  BEJIWYMHAMH, CTPOUTH  TIpaQUKd  H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETMYNH

1.5

XapaKTepu30BaTh CBOIlCTBa Tel, (U3HUECKUE SIBICHUA H
MPOLIECCHI, HMCMOJb3ysd H3YYEHHBbIE 3aKOHBI, MPH ATOM JaBaTh
CIIOBECHYIO  (OpPMYJIMPOBKY 3aKOHAa U  3alHCHIBaTh €0
MaTeMaTHYeCKOE BhIPAKEHUE

1.6

00BACHATH (U3MYECKHUE SBJICHHUS, MPOIIECCHl U CBOICTBa Tel, B
TOM 4YHClIé M B  KOHTEKCT€ CHTyallMil  MpaKTHUKO-
OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1 — 2 TOrHYecKux
mraroB ¢ omnopoit Ha 1 — 2 W3y4EHHBIX CBOWCTBA (PUIUYECKUX
SIBJICHUHN, (DU3MYECKUX 3aKOHA UIIM 3aKOHOMEPHOCTH

1.7

pemiats pacu€THble 3a7auu B 1 — 2 nelCTBUS, UCTIOIb3Ys 3aKOHBI
U GopMyIbl, CBSA3bIBAIONINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE
aHalM3a YCJIOBHs 3aJaud 3alKChIBaTh KpPaTKOE YCIOBHE,
MOJICTABJIATh (PU3NYECKHE BETUYMHBI B (POPMYIIBI U MPOBOJUTH
pacuéThl, HAaXOJUTh CIPABOYHBIC IAHHBIE, HEOOXOTUMBIEC IS
pelIeHusl 3ajay, OLEHUBAaTh PEATUCTUYHOCTh IOJIYyYEHHOU
(hu3HUeCKON BEIUYUHBI

1.8

pacro3HaBaTrh MpooOaeMbl, KOTOPbIE MOKHO PELIUTh TP MOMOIIN
(GU3NYEeCKUX METOJ0B, B ONMCAHUM HCCIIECAOBAHUS BBIACIAThH
npoBepsieMoe  MpeanojoxeHue (TUnoresy), pasiaudaTbh U
MHTEPIPETUPOBATH MOJYUEHHBIA PE3yNIbTaT, HAXOAUTh OLIHOKU B
XOJI€ OTIBITA, AEJaTh BBIBOJIBI IO €T0 PE3yIbTaTaM

1.9

IIPOBOAWUTL OIIBITHI IO Ha6J'IIOIICHI/IIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUN WIIN




¢u3nvyeckux CBOWCTB Tel: (QOpPMYIHpPOBATH IPOBEpsSEMbIC
MPENOI0KEeHUs, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
00OpyJIOBaHUs, 3alMCHIBAaTh XOJ OMNbITa U (OPMYIUPOBATH
BBIBO/TBI

1.10

BBITIOJIHATH MPSIMBIE H3MEPEHHS C UCTOJIB30BAHUEM aHAIOTOBBIX
¥ UGPOBBIX NPUOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB ¢
y4€TOM 3aJ]aHHOM a0COJIFOTHON NOTPEIIHOCTH N3MEPEHHH

1.11

IPOBOJUTH HCCIEIOBAaHHE 3aBUCHMOCTH OJHON (hu3nyecKon
BEJIMYUHBI OT JIPYrod € HCIIOJIb30BAHMEM IPSIMBIX U3MEPEHUH,
y4yacTBOBaTh B IUJJAaHUPOBAaHUM Y4eOHOTO  HCCIEAOBAHMS,
coOuparb YCTAaHOBKY M  BBINOJHATH HW3MEPEHMs, CIEays
MPEI0KEHHOMY IUIaHy, (PUKCHUPOBATh Pe3yibTaThl MOJy4YEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE MPEIJIOKEHHBIX
Tabmuu W rpaukoB, JenaTh BBIBOJABI 10  pe3ylbTaTaM
HCCIIEI0OBAaHUs

1.12

MPOBOJUTH KOCBEHHBbIE M3MEpEHUs (QPU3NYECKUX BEIUYUH,
cienys NPEUIOKEHHOW  MHCTPYKUMH: IIPU  BBITOJHEHUHU
U3MepeHul cobupaTh AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIYMCIISITh 3HAYEHNE UCKOMOM BEJTUYHMHBI

1.13

coOnrofaTh MpaBuia TEXHUKU O€30MacHOCTH IpH pabote ¢
71a00PaTOPHBIM 000PYJOBaHHEM

1.14

yKa3bIBaTh TPHUHIMIBI JCHCTBHUSI TPUOOPOB M TEXHUYECKUX
YCTPONCTB, XapaKTepH30BaTh MPHUHIUIBI JCHCTBUS H3yYCHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOMIBIO UX OMUCAHHMS,
WCTIONBb3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBICHUH U
HE0O0X0MMBbIE PU3NUECKHE 3aKOHBI M 3AKOHOMEPHOCTH

1.15

OPUBOJIUTH HpPUMEPHl (HAXOIUTh WHOOPMALMIO O MPUMEPAX)
IPAKTHYECKOTO  HMCIOJb30BaHUS  (U3WYECKUX 3HAHUH B
MOBCEIHEBHOM >KM3HU 1Js1 oOecredeHus Oe30MacHOCTH MpuU
oOpallleHUH ¢ NpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHHUS 3/I0pPOBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHHUS B OKPY)KAIOIIeH cpeie

1.16

OCYILIECTBIISITh OTOOp HCTOYHUKOB HMH(POpPMAIMK B  CETH
HHTepHeT B COOTBETCTBUM C 3aJJaHHBIM MOMCKOBBIM 3aIPOCOM,
HA OCHOBE MMEIOIIMXCS 3HAHUKM U MyTEM CpaBHEHMS Pa3IMYHbIX
UCTOYHUKOB  BBIAECNATH HWH(MOpMAIMIO, KOTOpas SBIAETCA
POTUBOPEUMBOMUITU MOXKET ObITh HEJJOCTOBEPHOI

1.17

UCMOJb30BaTh  INPU  BBIIOJHEHMHM  Y4EOHBIX  3aJaHUi
HAYYHOTIONYJISIPHYIO JIUTEpaTypy (HU3UYECKOTO COJep KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTh VIHTepHeT, BlaneTh
npuéMamMi  KOHCIIEKTUPOBaHMS  TEKCTa,  IpeoOpa3oBaHUs
MH(pOpMAaLUU U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYT'yIO

1.18

CO3/1aBaTh COOCTBEHHBbIE KpaTKHE IHCbMEHHbIE M YCTHBIE
COOOLIeHUs Ha OCHOBE 2 — 3 HCTOYHHUKOB HH(pOpMAIUU
(U3NYEeCKOro COAEp)KaHUs, B TOM YHUCIE IYOJUYHO JeNaTh
KpaTKhe COOOLIEHHsI O pe3ylbTaTax MPOEKTOB WM y4eOHBIX
UCCIIEI0OBAaHUM, MPU 3TOM IPAaMOTHO MCIOJb30BaTh M3y4EHHBIN
NOHATUMHBIA  anmapar  Kypca  (QU3HKH,  CONpPOBOXKAATH




BBICTYIUICHHE IIPE3CHTALUEN

1.19

MpU  BBHINOJHCHHH YYEOHBIX TMPOCKTOB M  HMCCIEAOBAHHIMA
pacmpenensits OO0s3aHHOCTH B TpPYNNE B COOTBETCTBUU C
MMOCTAaBJICHHBIMHM 3aJadaMM, CJIEIUTh 3a BBIITOJIHEHHEM ILIaHa
IEWCTBUI, aJeKBaTHO OIEHMBATh COOCTBEHHBIM BKJIaI B
JIEATEIIBHOCTh ~ TPYNIbI,  BBICTPAaUBAaTh  KOMMYHUKATUBHOE
B3aMMOJICVCTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOIIUX

8 KJIACC

Kox
NMpoBePSIeMOro
pe3yJabTara

1.1

IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBaHus

HCITIOJIB30BaTh NNOHATHA

1.2

pasnuuaTh SBJICHHS O OTTMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIINX JaHHOE (HU3UIECKOE
SIBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHUE WM3YYEHHBIX (PM3MUYECKUX SIBICHUN B
OKpY)KaIoIlleM MHpE, B TOM uucie (QU3UYECKUE SBICHUS B
MpUpOJe, HpPU OTOM [EPEBOAUTH MPAKTHUYECKYIO 3agady B
yueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMCTBAa (IIPU3HAKK)
(bU3UYECKUX SIBJICHUN

1.4

OTHCHIBATh M3YYCHHBIE CBOMCTBA Tel M (pU3MuUecKue SBICHMUS,
UCTONIB3YS (PU3UYECKHE BEIMYMHBI, MPH OMHCAHUU TMPABUIHHO
TpPakTOBaThb (U3UYECKUH CMBICI HCIOJIb3YEMBIX BEIUYHH,
0003HaYeHHUs] U EAUHULBI (PU3NYECKUX BEIHYUH, HAXOJUTh
(GbopMyIbl, CBS3BIBAIOIIME TAaHHYIO (PU3NYECKYIO0 BEJIMYHUHY C
JPYTMMU  BEJIMYMHAMH, CTPOUTH  TIpaQUKd  H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEJTMYHH

1.5

XapaKTepu30BaTh CBOIlcTBa Tel, (U3HUECKUE SIBICHUA H
IPOLECCHI, MCIOJb3Yysl H3Yy4EHHBbIE 3aKOHBI, MpPU 3TOM JaBaTh
CIIOBECHYIO  (OPMYIMPOBKY 3aKOHAa U  3alUChiBaTh  €ro
MaTeMaTHYECKOE BhIPAKEHUE

1.6

00BACHATH (PU3UYCCKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTCKCTC CHTYyalldii MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIIATH HPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
o0psicHeHne U3 1 — 2 JOrMYEecKHX WIaroB ¢ moMompw 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3MYCCKUX SIBICHUH, (PU3UUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aaa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yys 3aKOHBI
n (I)OpMy.]'ILI, CBA3BIBAIOIINUC (1)I/I3I/I‘IGCKI/IC BCJIIMYMHBI: HA OCHOBC
daHaJIn3a YCJIOBHA 3aJladyu 3alluCbIBAaThb KpATKOC YCJIIOBUC,
BBIABJIAITE HEAOCTATOK HAHHBIX UIA PCHICHUS 3a1a4U, BBI6I/IpaTB
3aKOHBI 1 (l)OpMyJ'II)I, HCO6XOI[I/IMBIG IS e€ peuicHuA, IpoOBOAUTH
paC‘-IéTLI U CpaBHUBATHL IIOJIYYCHHOC 3HAYCHUC (I)I/I3I/I‘-IGCKOI71
BCJIMYWHBI C U3BBCCTHBIMH JaHHBIMHA

1.8

pacnio3HaBaThb HpOGJ’IeMH, KOTOPBIC MOKHO PCIINTL IIPU TOMOIIIA
(I)I/I3I/I‘-IGCKI/IX MCTOZOB, HCIIOJIB3YSl ONHWCAHHUC HCCICOAOBAHU,




BBIACIIATH IMpOBEPACMOC IMMPCAII0JIOKCHUC, OLICHUBATh
NpaBUJIBHOCTL IIOPSAAKa MPOBCACHUSA HUCCIICAOBAHUA, OCIIATh
BBIBO/JAbI

1.9

IPOBOAUTDH OMBITH MO HAOMIOAECHUIO (DU3HUECKUX SIBICHUN WU
(Gu3NYeCKUX CBOWCTB Tel: (QOPMYIHPOBATH IPOBEPsSEMbIC
NPEANONI0KEeHUS, COOMpaTh YCTaHOBKY W3 NPEIJIOKEHHOTO
00OpyIOBaHHUs, ONHCHIBATH XOJ OMNBITa W (OPMYIUPOBATH
BBIBOJIbI

1.10

BBIIIOJHATE IMMPAMBIC U3MCPCHUSA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX
npuOOpoB M JaTYUKOB (PU3MUYECKUX BEJIWYMH, CpPaBHUBATh
pe3ynbTaThl M3MEPEHUM ¢ Y4YETOM 3aJaHHOM aOCOTIOTHOM
MOTPELIHOCTHA

1.11

MPOBOJIUTHh HCCIEAOBAHUE 3aBUCUMOCTH OJHOU (pusmyeckoun
BEJIMYMHBI OT APYroMl ¢ UCHOJIB30BAHUEM MPSIMBIX U3MEPEHUM:
TJIAHUPOBATh MCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBITIOIHSATH
W3MEpEeHUs, Cleays TNpPeIIoKeHHOMY IIIaHy, (QHKCHpOBaTh
pe3ynbTaThl TOJYyYEeHHOW 3aBUCUMOCTH B BHAE TaOMUI[ U
rpauKOB, JIENaTh BBIBOJIBI IO PE3YJIbTaTaM MCCICTOBAHUS

1.12

MIPOBOJUTh KOCBEHHBbIE H3MEpPEHUs (PU3NUECKUX BEIUYMH:
IUIAaHUPOBaTh ~ U3MEPEHMs, CcoOMpaTh  AKCHEPHUMEHTAIbHYIO
YCTaHOBKY, CIeAys NPEII0KEHHOW MHCTPYKLUHH, U BBIYUCIIATH
3HAYECHHUE BEITMYHUHBI

1.13

coOMoIaTh MpaBWIa TEXHUKH OE30MaCHOCTH TpH pabdoTe C
71a00paTOPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUSI U3y4EHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI Ha MX OMHCAHHUSA, UCHOJIb3YS
3HaHMUSI O CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXOIUMBIE
(uznyecKkue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCThIE TEXHUYECKIE yCTpOMCTBA u
U3MEpPHUTENIbHBIE TpHOOPHl TO CXeMaM ©  CXEMaTHYHBIM
pUCYHKaM, COCTaBJISITh CXEMbl JJICKTPUYECKUX ILIEeMel ¢
MOCE0BATEIbHBIM U MapaJUICIbHBIM COCAMHEHUEM JJIEMEHTOB,
pa3nuuasi ycJIOBHbIE 00O3HAYEHHsI 3JIEMEHTOB JIIEKTPHYECKUX
ereun

1.16

OPUBOJIUTH TpPUMEPHl (HAXOOUTh WHGOPMAIUIO O MpHUMEpax)
IPAKTHYECKOTO  HUCMHOJb30BaHUS  (U3WYECKUX 3HAHUH B
MOBCEIHEBHOM JKM3HU 1JIs1 oOecnedeHus O€30MacHOCTH MpHU
oOpallleHUd ¢ mpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 3/0POBbS U COOJIOACHHUS HOPM SKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEN cpele

1.17

OCYILIECTBIATh MOUCK MH(pOpMaluu GU3NIECKOTO COEPKAHUS B
cetu MHTEpHET, Ha OCHOBE HUMEKIIUXCS 3HAHUU U IYTEM
CpaBHEHUS JIOTIOJIHUTEJIbHBIX HCTOYHHKOB BBIJICIISTH
uH(bOpPMAIIMIO, KOTOpasi SBISETCS MPOTHBOPEYUBON WIM MOXKET
OBITh HEJIOCTOBEPHOM

1.18

HCIIOJIb30BATL IIPU BBIIIOJIHCHUU y‘-IC6HBIX 3aJaHui HAay4YHO-
TONYJIAPHYIO JIUTCPATYypPy (I)I/I3I/I‘-ICCI(0I‘0 COJACPIKAHUS,




CIIPaBOYHBIE MaTepHuaibl, pecypcbl cetu HHTEpHET, BIALETh
npuéMamMu  KOHCIIEKTUPOBAaHUS  TEKCTa, MPeoOpa3oBaHUS
nH(OpPMAIMK U3 OJTHOM 3HAKOBOUW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIE ITUCHMEHHBIE W KpATKHE YCTHBIC
coo0mienus1, 06001as HHPOPMAITHIO U3 HECKOJIBKHX HCTOYHUKOB
(Gu3N4YecKoro  CoNepX)aHWA, B TOM  4YHCIE  IYOJUYHO
IPEJICTABIISITh PE3YJIbTAaThl MPOEKTHONW MM MCCIE0BATEIbCKON
JESITeIbHOCTH, IIPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3Yy4EHHBIH
HNOHATUMHBIM  anmapar  Kypca  (U3MKH,  COIPOBOXJATh
BBICTYIUICHHE NTPE3EHTAMEN

1.20

MpU  BBINOJHEHUH Y4E€OHBIX MPOEKTOB M  HCCIEAOBAHUM
(u3MYECKUX MPOIECCOB pacHpeessiTh 00S3aHHOCTH B IpyIIE B
COOTBETCTBUM C TIOCTAaBJIEHHBIMU 3aJayaMu, CJIEIUTh 3a
BBIMIOJIHEHUEM [UIaHA JEHCTBUM H  KOPPEKTUPOBATH  €rO0,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTD
IPYyNIbl, BBICTpanBaTh KOMMYHHUKAaTHMBHOE B3aWMOJEHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTb KOHQIUKTbI

9 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble mMpeAMeTHBIE Pe3yJbTAThl 0CBOECHMSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111€er0
o0pa3oBaHus

HCII0JIb30BAaTh N3YYCHHBIC TIOHATHUA

1.2

pas3iinyaTh ABJICHHS 110 OIIMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, JCMOHCTPUPYIOIIUX OJaHHOC (1)I/ISI/ILIGCKO€
SIBJICHHC

1.3

pacrno3HaBaTh MPOSBICHUE WM3YYEHHBIX (U3MUYECKUX SIBJICHUN B
OKpY)KaIoIlleM MHpE, B TOM uucie (QU3NUYECKUE SBICHUS B
npupojie, HpU OSTOM TMEPEBOJUTH MPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOMCTBAa (IIPHU3HAKK)
(hU3HUECKUX SIBICHUN

1.4

ONMCBIBATh MU3YYEHHBIE CBONCTBA TeNl U (U3MUECKUE SIBICHHUS,
UCNOJb3Ys (hU3MUYECKHe BEJIWYMHBI, IPU ONMCAHUM IPABUIIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI HCHOJIb3YyEeMbIX BEJIUYHUH,
00O3HaueHUsI W €JUHULBI (U3NYECKUX BEJIMYUH, HaXOJIUTh
(GopMyInbl, CBS3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C
JPYTUMH  BEJIUYMHAMH, CTPOUTh  TpadUKHd  HM3YyYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTCpU30BaThb CBOICTBa TECII, (I)I/I?»I/I‘leCKI/IC SABJICHUA H
IMPOLECCChI, HCIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIPpU 3TOM [daBaTb
CJIOBECHYIO (I)OpMyJ'II/IpOBKy 3aKOHa MW  3alliuChIBaTb €ro
MAaTEMATHYCCKOC BBIPAKCHHUC

1.6

O0OBSACHSITH (1)I/I3I/I‘-ICCKI/IG MMpoLECChbl U CBONCTBa TCI, B TOM 4YHUCJIC
n B KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTHUPOBAHHOI'O




XapaKTepa: BBISABIATH MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
o0bAcHeHHE U3 2 — 3 JIOTMYECKMX IIAroB C IIOMOIIBI0 2 — 3
M3YYCHHBIX CBOWCTBA (PM3UYECKUX SBICHUH, PU3NICCKUX 3aKOHA
WJIH 3aKOHOMEPHOCTH

1.7

pemaTs pacu€THbIe 3aJauu (OMUPAOIIUECs Ha CUCTeMy U3 2 — 3
yYpaBHEHHI), HCIOJB3Ys 3aKOHBI W (DOPMyIbI, CBS3BIBAIOIINE
¢u3nveckre BETMYMHBI: Ha OCHOBE aHAIM3a YCIIOBHS 3aJadil
3aIIMCBIBAaTh KPATKOE YCJIOBUE, BBISBILTH HENOCTAIOIIME HWIIU
U30BITOYHBIC JIaHHBIC, BBHIOMpATh 3aKOHBI W (HOPMYIIHI,
HE0OXO0IMMbIE IJIs PEIIeHUs, MPOBOIUTH PacuéThl M OLIEHUBATH
PEATMCTUYHOCTD NOJYYEHHOTO 3HaYeHUS! GU3NYECKOM BETMUMHBI

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTH MPU TOMOIIU
(u3MUeCKUX METOJOB, HCHOJb3Ysl OINHCAaHUE HCCIeIOBaHMUS,
BBIJIEIIATH IIPOBEPSIEMOE IIPEATOJIOKECHHE, OLICHUBATH
MIPAaBWJIBHOCTh TOPSAKA IPOBEACHUS HCCIEIOBAaHUA, JIeJaTh
BBIBOJIbI, HHTEPIPETUPOBAThH PE3YNIbTATHl HAOIIOAEHHUH U ONBITOB

1.9

MIPOBOIUTH OTIBITHI TIO0 HAOTIOJICHHUIO (PH3UYCCKHUX SBJICHUHA WIIH
(U3NIECKUX CBOWCTB TEII: CAMOCTOSITEIIHHO COOMpPATh YCTAHOBKY
13 U30BITOYHOTO Habopa 00OpYyIOBaHMSI, OMMHUCHIBATH XOJI OIBITA
W €Tr0 Pe3yNIbTaThl, POPMYITHUPOBATH BBIBOIBI

1.10

MPOBOJUTH MPH HEOOXOJUMOCTH CEpPUI0 MPSIMBIX H3MEPEHHI,
ompeneNnsisi ~ CpefHee 3HAYCHHUE  HM3MEpPSEMOW  BEIMYUHBI
(bokycHOE paccTosiHUE COOHMparomieil JMH3bI), 00O0CHOBBIBAThH
BBIOOD crioco0a nu3mMepeHust (M3MEPUTEIBHOTO MPUOOopa)

1.11

IIPOBOAUTE UCCIICAOBAHUEC 3aBHCHMOCTECH Q)HSH‘IGCKI/IX BCJIIMYHH C

HCIIOJIb30BaHUEM MPSIMBIX U3MEpeHuil: IUTAHUPOBATH
UCCIIEJIOBaHHE,  CaMOCTOSTEIbHO  coOUpaThb  YCTaHOBKY,
(bukcupoBaTth pe3yabTaThl MOJIy4YEHHOM 3aBUCHUMOCTHU

(1)I/ISI/II‘I€CKI/IX BCJIMYMH B BHJIC Ta6J'II/II_II/I Fpa(l)I/IKOB, J€1aThb
BBIBOJIbI 110 pE3YyJIbTaTaM HCCICA0OBaHN A

1.12

IPOBOJAUTH KOCBEHHbIE HW3MEpEHHUs (U3UYECKUX BEIMYUH:
IUIAHUPOBATh ~ M3MEPEHHUs, coOupaTh HSKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIIIOJIHATh M3MEPEHUs, CleAyd MNpeyI0oKEHHOU
WHCTPYKIMH, BBIYUCIIATh 3HAYEHUE BEJIMYUHBI U aHAJIU3UPOBATh
NOJYYCHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOM MOIPEIIHOCTH
W3MEPEHUMN

1.13

coOyoaTh MpaBWia TEXHUKH O€30MacHOCTH mpu paboTe ¢
71a00PaTOPHBIM 000PYJOBaHHEM

1.14

pa3in4aTb OCHOBHBIC TIPU3HAKHW  HU3YYCHHBIX (I)I/I3I/I‘{eCKI/IX
MOJETIeH: MaTepuajibHasA TOYKa, a0COJIFOTHO TBépI[OG TCII0,
TOYEYHBIM HMCTOYHHK CB€Ta, JIy4, TOHKas JIMH34, IJIAaHCTApHaA
MO/JICJIb aTOMA, HYKJIOHHAsd MOJCJIb aTOMHOTO SJIpa

1.15

XapaKTCpU30BaTh NMPUHIUIIBI JIEeNCTBUSA N3YYCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOI>’I Ha UX OIMCAHUA, UCIIOJIb3YAd
3HaHHUSA O CBOMCTBax (I)I/IBI/I‘-ICCKI/IX SIBJIGHUU H HCO6XO,Z[I/IMLIC
(I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTU

1.16

HCIIOJIb30BATL CXEMbl M CXCMATHUYHBIC PHUCYHKHU MH3YYCHHBIX




TEXHUYECKUX  YCTPOMCTB, HM3MEPUTEIbHBIX TNPUOOPOB U
TEXHOJIOTUYECKUX  NPOIECCOB  NpPHU  peIIeHHuH  y4deOHo-
MPAKTUYCCKUX 3aAdad, OITHYCCKHUC CXCMbl I TIOCTPOCHUA
M300paKEHHI B INIOCKOM 3€pKajie U COOMPAIOIIeH JTMH3E

1.17

IPUBOJIUTH HpPUMEPHl (HAXOOUTh HHGPOpPMALUI0 O IpHUMEpax)
IPAKTUYECKOTO  HMCIOJb30BAaHUS  (PU3NYECKUX 3HAHUH B
NOBCEIHEBHOM KM3HU JJs1 oOecneyeHus O€30IacHOCTU IIpH
oOpalieHUn ¢ TpUOOpaMH M TEXHUYCCKUMHU yCTPOMCTBAMH,
COXPAHEHHUS 3/I0pOBbS U COOJIOAECHUS HOPM 3SKOJIOIHMYECKOIO
MOBEJCHUS B OKPYKAIOIIEN Ccpelie

1.18

OCYILIECTBIISAITh MOUCK MH(pOpMaLUU (GU3NYECKOTO COJIEPKAHUS B
cetu UHTepHeT, camMOCTOSTENBHO (POPMYIHUPYSI TMOUCKOBBIM
3ampoc, HaxXOAWTh IyTH  OMNpEAeNeHUs  JIOCTOBEPHOCTH
MOJy4eHHON HH(OpMAllMM Ha OCHOBE HMEIOIIMXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB

1.19

WCTIONh30BaTh TIPH BBIMOJHEHUW YYCOHBIX 3aJaHUN HAyYHO-
MOMYJISIPHYIO JIATEPATYPY (bU3IIECKOTO COJICpKaHUs,
CIIPaBOYHBIE MaTepHuaibl, pecypchl ceTu HWHTEepHeT; BIaneTh
npuéMaMi  KOHCIEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
WH(POPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

cO31aBaThb cOOCTBEHHBIE MMUCEMEHHBIE U YCTHEIC COO6I].[GHI/I${ Ha
OCHOBE MH(OpMAaIMU U3 HECKOJIBKHX MCTOYHUKOB (PU3MUECKOTO
COJIep’KaHus, MyOJIMYHO MPEICTABISATh Pe3yabTaThl MPOEKTHOM
WM MCCIIEAOBATENbCKON NEATeNbHOCTH, MPU 3TOM TI'PaMOTHO
HCMOJIb30BAaTh M3YYEHHBIM TOHSATUMHBIN ammapar H3y4aemMoro
paznena pU3MKU U COMPOBOXKIATh BHICTYIUIEHUE MTPE3EHTAIUEH C
y4€TOM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

OpU  BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M  HCCIEAOBAHMMA
(bu3HYECKUX MPOIECCOB pacHpeessiTh 00SI3aHHOCTH B IpYIIE B
COOTBETCTBUU C TIOCTAaBICHHBIMU 3aJjauaMu, CIEAUTb 3a
BBINIOJTHEHHEM IUJlaHa JIEHCTBUH M KOPPEKTHPOBATh  €ro,
aJIecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAaJ B JEATEIbHOCTD
IPYyIIbl, BBICTpaNBaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSBIISis TOTOBHOCTh pa3peniaTb KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pa3aesa  3jieMeHTa
®U3UKA U EE POJIb B IIO3HAHNU OKPYXXAIOILIEI'O MUPA
®usznka — Hayka O npupoae. SBieHUs NOpUPOBL.
1 1.1 dusznyeckue - ABICHUA.  MEXaHWYECKHE,  TEIUIOBBIE,
JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
12 Ouznyeckue  BeMMUWHBL ~ M3MmepeHue  (QUBHYECKUX

BCJIIMYHH. dusnueckue HpI/IGOpBI. Ilor PCUIHOCTD




M3MepeHnil. MexxayHapoHasi CHCTEMA €IMHHMI]

EcrecTBeHHOHayuyHBI METOJ NO3HAHMS: HAOIIOJIEHUE,
IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIIBHUKEHUE TUIIOTE3,

1.3
SKCIEPUMEHT 10 TMPOBEpPKE TIHIOTE3, OOBICHEHUE
Ha0JII0JJaeMOT0 SIBICHUS
1.4 Omnwncanne GU3NUECKUX SBICHUN C MOMOIIBIO MOJIENICH
[IpakTnueckue pabOThI:
H3mepenue paccTosaHuil.
15 N3mepenue o0bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenre pa3sMepoB MaybIX TEl.
N3smepenune TeMIIEpaTyphl pu IIOMOIIIN
JKUIAKOCTHOTO TEPMOMETpA U JaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHW O CTPOEHWU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: aTOMbBI M MOJICKYJIBI, HX
PasMEpEI. OHBITI)I, AOKa3bIBAIOMIUE JUCKPETHOC CTPOCHUC
BEIICCTBA

2.2

JIBuxenne wyactul BemectBa. CBsI3b  CKOPOCTH
JIBW)KEHUS  YacTUIl C TeMmneparypod. bpoyHoBckoe
JBUKEeHHE, TP DYy3Hst

2.3

BSaHMO)IeﬁCTBHe YaCTHUIl BEIICCTBA: IPUTSIKECHUC U
OTTAJIKUBAaHHUEC

2.4

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHE Ta30B,
KUgkocTed W TBEPABIX  (KPUCTAUIMYECKHX)  Te.
B3anmocCBsSI3p MeEXIy CBOMCTBAMHM BEIMIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX W WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSHUH BO/JBI

2.6

[IpakTuveckue pabOTHI:
Onenka jguamerpa aToMa METOJIOM psIoB  (C
UCIOJIb30BaHueM (poTorpaduii).
OnpITEl MO0 HAONIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3os.
OneiTbl 1O OOHAPYXKEHUIO  JNEHUCTBUS  CHII
MOJIEKYJISIPHOTO TTPUTSKCHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBYDKEHUE. PaBHOMepHOE U
HEpaBHOMEPHOE JIBKEHUE
39 Ckopoctb. CpenHssi CKOpPOCTb IIPU HEPABHOMEPHOM
JBYOKEHUU. Pacuér myTu U BpeMeHH JBU)KEHUS
SIBnenue nHepuMu. 3aKOH MHepUMU. B3aumonencTeue Ten
3.3 KaK IIpUYMHA U3MEHEHHUs CKOPOCTH JBIDKEHMS Tell. Macca
KaK Mepa MHEPTHOCTH TeJla
34 [InotHocTs  BemecTBa. CBSA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B elMHHIle 00bEMa BellecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aMMOACHCTBHS TeJ
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢




IMNOMOIIIBIO AMHAMOMCTpPA

3.7

SIBieHue TAroTeHUd U cuia TshKecTH. Cuiia TSKECTH
Ha Ipyrux miuaHerax. Bec Tesma. HeBecomocts

3.8

Cuna tpenusi. TpeHue CKOJBKEHHUS M TpPEHUE TIOKOS.
TpeHue B Ipupoae U TEXHUKE

3.9

CrnoxeHue cujl, HalpaBJIEHHBIX 10 OJHON MPSMOH.
PaBHOielicTBYOIIAs CHIT

3.10

[IpakTnueckue pabOThI:

Onpenenenre  CKOPOCTH  PAaBHOMEPHOTO  JIBUYKEHUS
(mapyka B JKMIKOCTH, MOJENIU  3JIEKTPUYECKOTO
aBToMoOmiIss U Tak ganee). OrmnpeneneHue cpeaHen
CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuka [0
HaKJIOHHOM  1uiockocTH.  OmpexneneHue  IUNIOTHOCTU
TBEpAOro Tena. ONbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh
pacTspkeHus (aeopmannu) NpPyKUHBI OT TPUIIOKEHHOM
cuitbl. OTBITHI, JEMOHCTPHPYIONINE 3aBUCUMOCTH CHIIBI
TPeHMsI CKOJBKEHHMs OT Beca Tella M Xapakrepa
COIPUKACAIOIINXCS] TOBEPXHOCTEN

3.11

@u3nUecKue SBICHHUS B MPUPOJE: NMPUMEPHI JBUKEHUS C
Pa3JINYHBIMU CKOPOCTSIMHU B JKMBOW W HEKHMBOW MPUPOJE,
JEHCTBUE CHIIBI TPEHHMSI B IPUPOAE U TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B

HaBnenune TBEpmoro Tenma. CrocoObl yMEHBIICHHS |

4.1
YBEJTMYCHHS TABJICHHS
492 JlaBiieHne ra3a. 3aBUCHMOCTh JIaBJICHUS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaua maBneHus TBEPABIMU TEJIAMH, KHUAKOCTSIMH H
' razamu. 3akoH Ilackans. [IHeBMaTHUECKUE MaIIHEI
3aBUCHMOCTh  JABJEHUS  JKUJAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTuveckuii mapamokc. CooOmarmmecss COCyIbl.
['mapaBiuyeckne MEXaHU3MBI
AtMocdepa 3emnn u atmocepHoe napiieHue. [IpuanHbI
45 CYIIECTBOBaHMUS BO3AYIIHON 00onouku 3emin. OmnbIT
' Toppuyennu. 3aBHCUMOCTh aTMOC(HEPHOTO JaBIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 N3mepenne armocdeprnoro mamieHus. [IpuGopwr s
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
47 JelicTBHE ®KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
' BriTankuBaronias (apxuMenoBa) cuina. 3aKoH Apxumesaa
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[IpakTueckue pabOTHI:
UccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa
4.9 NOTPYKEHHOW B JKMJAKOCTb 4acTH Tena. OmnpeneneHue

BBITAJIKUBAIOLEW  CWJBI, JICHCTBYIOLLEW HaA  TEJIO,
MOTPYKEHHOE B KUIKOCTb. [IpoBepka HE3aBUCHMOCTH




BBITAJIKUBAIOLIECHA CHUJIbI, JICUCTBYIOLIEM Ha TEIO B
XKUAKOCTH, OT Macchl Tena. OMbIThl, JEMOHCTPUPYIOLIUE
3aBUCHMOCTb BBITAJIKUBAIOUIEH CHIIBI, ACUCTBYIOLICH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTrpyKEHHOU B KHUJKOCTh
4acTH Tejla U OT INIOTHOCTH KkuakocTH. KoHcrpynposanue
apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKH U OIpEIEICHUE
€€ rpy30n0bEMHOCTH
410 duznyecKue SBJICHUS B IPUPO/IC: BIHSIHIE aTMOCPEPHOTO
' JABJICHUS HA )KUBOW OpraHU3M, IJIaBaHUE PHIO
TexHuyeckne yCTpOWCTBa: COOOIIAIOIIMECS COCY/BI,
411 YCTPOMCTBO  BOJONPOBOJA, TUAPABIMYECKHI  mpecc,
' MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp
PABOTA, MOIIIHOCTbB, DOHEPTUA
5.1 Mexanudeckas pabora
5.2 MexaHnudeckasi MOIITHOCTh
53 [IpocTeie  MexaHW3MBI:  pblYar, OJOK, HaKJIOHHAs
' m1ockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o0110TO€E MpaBUIIO» MeXaHUKU. KoapduueHT noiaesHoro
5.5 NeHCcTBUST MeXaHU3MOB. [IpocTbie MexaHW3MBI B OBITY U
TEXHHKE
5.6 [ToTeHnmanpHast SHEPTUN TeJa, TIOTHATOTO Haj 3eMIIEN
5.7 Kunerndeckas sHeprus
5 58 [TonmHass mexaHuyeckass SHEprusi. 3aKOH HM3MEHEHUS |
' COXPAaHEHHUS MEXaHHUYECKON YHEPrUH
[TpakTrueckue pabOTHI:
Onpenenenve  paboOTbl  CHJIBI ~ TPEHUA MU
59 pPaBHOMEPHOM  JIBWKEHHUM Tela MO TOPU30HTAJILHOM
' noBepxHoctu.  McciaegoBanue — yciaoBHM — paBHOBECHS
pbruara. M3mepenne KIIJ[ HakaoHHOW  IJIOCKOCTH.
W3ydeHnue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTHH
510 Ousnyeckue SBJICHHUS B MPUPOJE: pbIYard B Tele
' YyeloBeKa
Texnuyeckue ycTpoicTBa: pblyar, TMOJABIKHBIA U
511 HEIOJBUKHBIM OJIOKM, HAaKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS
pa3iena  3JieMeHTa
TEITJIOBBIE ABJIEHW S
6 6.1 OCHOBHBIE  TIOJIO)KEHHUS  MOJIEKYJISIPHO-KUHETHYECKOI
' TEOPUU CTPOEHUs BelecTBa. Macca U pa3Mepbl MOJIEKYJ.




OnbITel, MOATBEPXKAAIOIINE OCHOBHBIE  TOJIOKCHHS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU

Mopnenu TBEPAOrO, JKUIKOTO U ra3000pa3HOro COCTOSHUMN

6.2
BenectBa. Kpucrammmdeckue u aMmopdHbie Tena
OObsicHEHUE CBOMCTB ra3oB, >KMJIKOCTEH M TBEPABIX TeIl
6.3 HA OCHOBE TIOJIOKCHUH MOJICKYIIPHOKUHETHUCCKOMN
TEOPUU
6.4 CMauynBaHue M KalWUISIPHbIE SIBJICHUS
6.5 TerutoBoe pacpeHue U CKaTue
6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO
' TEIIOBOTO ABVMYKEHUS YACTHI]
6.7 Bayrpennsis sneprusi. CriocoObl U3MEHEHUs BHYTPEHHEH
' SHEPTHH: TeIUIoNepeiaya U COBEPIICHHE pabOThI
6.8 Buner Temonepenadyn: TEIUIOMPOBOTHOCTh, KOHBEKITHS,
' W3J1y4YECHUE
6.9 KomanuecTBo TEIIOTEL. Y AeNbHAS TEIUIOEMKOCTE BEIECTBA
6.10 TeruiooOMeH U TeEIIOBOE paBHOBECHE. YpaBHEHUE
' TEIIOBOIO Oajanca
6.11 [TnaBneHre W OTBEpACBaHHE KPUCTALIMYCCKUX BEIICCTB.
) VnenpHasg TEI0Ta IUIABJICHUS
[TapooOpa3oBanue n koHaeHcamus. Mcmapenne. Kunenue.
6.12 VnenpHas TemioTa mapooOpa3oBaHMs. 3aBUCUMOCTh
TEMITepaTyphbl KUTICHHS OT aTMOC(HEPHOTO JTaBJICHHS
6.13 Brnaxxaocth Bo3myxa
6.14 DHeprus TOTUIMBA. Y IebHas TEIJI0Ta CTOPAHUS
[Ipunnuner  pabotbl  TerioBbix — apurarenedd  KITJ
6.15 TEIIOBOIO ABHUrarels. TemnoBble ABUrATENIN W 3aluTa
OKpYXKaIoIen Cpeabl
6.16 3aK0oH COXpaHEHHUsS U MPEBPAICHUS YHEPTUH B TETUIOBBIX
' mporieccax
[IpakTuueckue paboOTHI:
OneiTbl 1O OOHAPYXKEHUIO  JNEHUCTBUSA  CHII
MOJIEKYIIIPHOTO MPUTSKECHHUS.
ONBITHI IO BBIPAIIMBAHUIO KPHUCTAJIJIOB MOBAPEHHOM
COJIM MJTH caxapa.
OnpITel 1O HAOJIOJCHHUIO TEILUIOBOTO PACHIUPEHHS
ras3oB, )KMJAKOCTEU U TBEPABIX TEI.
6.17 Omnpenenenre AaBleHUs BO3IyXa B OasIoHE MIMPHIIA.

OneIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka runoressl TMHEWHON 3aBUCUMOCTH JUIMHBI
CTOJIOMKa J>KUAKOCTH B TEPMOMETPUYECKOH TpyOke OT
TEMIIEPATYPHI.

Habnronenue m3MeHeHHsl BHYTpEHHEH SHEpruu Teia
B pe3ysbTaTe TeIulonepeaay ¥ paboThl BHEIIHUX CHIL.

HccnenoBanne  siBlieHMsT  TEIUIOOOMEHAa NP




CMEILIMBAHUM XOJOAHOU U rOpsYe BOJIBI.

OrnpezenieHne KOJUYECTBA TEIUIOTHI, IMOJIYYEHHOTO
BOJIOW TIpH TEIUIOOOMEHE C HAarpeThiM METAUTMYECKUM
HAJIAHAPOM.

Ornpenenenue yaelbHOM TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

Ornpenenenrne OTHOCUTEIBHON BIIAYKHOCTH BO3/yXa.

Ornpezenenue yaeIbHON TEIJIOTH TUIaBICHUS JIb/IA.

6.18

dusnyeckue SBJIEHUS B IPUPOJAE: IOBEPXHOCTHOE
HAaTSOKCHUEC W KallWJUIAPHBIC  ABJICHUA B IIPUPOJEC,
KpPHCTAJIBl B TIpupoze, uainydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKUE Opu3bl; 0Opa3oBaHHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckre  yCTpPOMCTBA:  KalWUIAPBL,  IPUMEPHI
WCIIOJIb30BAaHNS KPHUCTAJIJIOB, JKUJIKOCTHBIM TEPMOMETP,
JATYMK TEMIIepaTypbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, TCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKUWE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poja 3IeKTpUuYeCcKuX 3apsiioB
BzaumopelictBue 3apsbkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTH CHJIBI B3aMOJICUCTBHS 3apSKCHHBIX TEII OT
BEJIMYMHBI 3apsIJIOB M PACCTOSIHUS MEXY TeJIaMH)
DnekTpuyeckoe mose. HampspkEHHOCTh 3IIEKTPUYECKOTO

7.3 noJis. [IpuHIMI Cyneprno3uIy JIEKTPUISCKHUX MoJeH (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun osnexkTpuyeckux 3apsaoB. JIEMEHTapHBIN

7.4 anekTpuueckuid 3apsan. Ctpoenue aroma. [IpoBogHUKM U
JDIICKTPUKU

7.5 3aKOH COXpaHEeHHMsI IJICKTPUUYECKOTO 3apsia

76 DIIEKTPUUYECKUI TOK. YcnoBus CYILLIECTBOBAHUS
AJIEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKA

77 JleicTBUS 3NIEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax

78 Onektpuueckas uenb. Cuna Toka. DJIEKTPUUYECKOE
HaNPsDKEHUE

79 ComnpoTuBjieHre TPOBOJAHUKA. YAETbHOE COMPOTHUBIICHUE
BEIIECTBA

7.10 3akoH OMa 11 yJacTKa LenH

711 [locnepoBarenbHOoE W THapajjielbHOE  COCAMHEHUE
MIPOBOJIHUKOB

712 PaGora W MOIIHOCTH DIIEKTPUYECKOTO TOKAa. 3aKOH
Jxoynsa — Jlenna

713 DNeKTpUUeCKue IeMd M TMOTPEOUTENH DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3amMbikaHme

7.14 ITocrosiHHbIE MarHuThl. B3anMoaeicTBHE MOCTOSIHHBIX




MAarHuToB

7.15

Marautnoe 1one. MaruutHoe mojie 3eMIU U €ro
3HAYEHUE 1A )KU3HU Ha 3eMIIe

7.16

OmneiT OpcTena. MarHuTHOE MOJI€ EKTPUUYECKOTO TOKA.
HpI/IMeHeHI/Ie OJICKTPOMAIrHUTOB B TCXHUKC

7.17

JlelicTBME€ MarHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOABUTATENh TOCTOSHHOTO ToKa. lcmoisib3oBaHue
JJIEKTPOJIBUTATENIE B TEXHMYECKUX YCTPOWCTBaX M Ha
TPaHCIOPTE

7.18

OnbIThI QDapanes. SBnenue JIEKTPOMArHUTHON
nHaykiu. [Ipasuio Jlenna

7.19

OnekrporeHeparop. CrnocoObl MOTYyUEHUST AIMEKTPUIECKOI
SHEPruu.  DJCKTPOCTAHIIMM  HA  BO30OHOBISEMBIX
HNCTOYHHKAX SOHCPIrun

7.20

[IpakTnueckue pabOTHI:

OnbITE IO HAOJIOICHUIO ANMEKTPHU3ALNN TeJl HHAYKIHECH 1
MPU COTIPUKOCHOBEHHH.

HccnenoBanue [EWCTBUS DIIEKTPUYECKOTO TOJS  HA
MIPOBOTHUKH U JUDJICKTPUKH.

COopka u mpoBepka pabOTHI DIEKTPUUYECKON IEMHU
IMOCTOSIHHOTO TOKA.

N3MepeHne u peryimpoBaHUE CHIIbI TOKA.

N3MepeHne u perylnupoBaHue HAPSAKECHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYHIETO 4Yepe3
pE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOPA W HAIPSIKEHUS
Ha pe3UCTOpE.

OTBITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh
3JIEKTPUYECKOTO CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro
JUTUHBI, TUIOIIA/IM MOTIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka TpaBWJIa  CIIOXKEHHUS  HANPSOKCHUH  TIpHU
MOCIICIOBATEIbHOM ~ COCJMHEHUH  JIBYyX  PE3UCTOPOB.
IIpoBepka mpaBwiia Uil CHJIBI TOKa MpHU MapauieIbHOM
COCJIMHEHUU  PE3UCTOPOB. Ompenenenue  pabOTHI
3JEKTPUYECKOTO  TOKa, MAYIIErO0 4Yepe3  Pe3ucTop.
OmnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOrO0  TOKa,
BbIJIETIsIEMO Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYILIETO Yepe3 JaMIIOUKy, OT HANPSKEHUs Ha
Heil. Omnpenenenue KIIJ[ narpeBatens. WccinenoBanue
MarduTHOTO B3aUMMOJCHUCTBHS IIOCTOSHHBEIX MArHHUTOB.
N3yuenne MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB IMPHU
uX 00beIMHEHUU U pasneneHuu. MccnenoBanue neicTBus
3JEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenKy. ONBITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHS
KAaTyIIKK C TOKOM MW MarHura OT CHJIbl TOKa |
HalpaBJeHUsT TOKa B KaTymke. M3ydeHue neucTBHsS
MarHMTHOTO  TOJiI  HAa  OPOBOJHUK C  TOKOM.
Koncrpynposanue u U3y4eHHUE paboTsI
DJIEKTPOABUTATEIS. W3mepenune KIIJ]




3IIEKTPOABUIaTEIILHON YCTaHOBKH. OnbIThI 1o
UCCJICIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON WHIYKLIMMU:
UCCIIEIOBAHUE W3MEHEHUWM 3HAYEHUs W HAIPABIICHUS
WHJYKIIMOHHOTO TOKa

®usznyeckue SBJICHUS B TPHUPOJAC:  IICKTPUUECKUE
SBICHUS B  arMocdepe,  DIEKTPUYECTBO  IKUBBIX

7.21 OpraHM3MOB, MarHUTHOE TOJie 3eMJId, Apei( IMOIOCOB,
POJIb MAarHUTHOTO TIOJISL JUIA JKU3HU Ha 3emile, MOJISIPHOE
CUSTHUE
TexHu4eckrue YCTpPOWCTBA: DIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTaT, CUETUYMK DIIEKTPHUECKOW DHEPTHUH,
799 JJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HarpeBaTelIbHBIC
ANEKTPOIPUOOPHI (mpumepst), JNEKTPUYECKUE
NPEIOXPAHUTENH, DIIEKTPOMArHUT,  AJIEKTPOIBHTATEIh
TIOCTOSTHHOTO TOKA, TeHEPATOp MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
paszena | onementa [IpoBepsieMbIe AIIEMEHTHI COIePKAHMUS
MEXAHUWUYECKUE SABJIEHUA
81 MeXE.l‘HI/I‘{eCKOC IB>KeHue. MaTtepuanbHas Touka. Cucrema
oTcuéTa
8.2 OTHOCHUTEIHLHOCTh MEXAaHUYECKOTO IBIDKEHUS
8.3 PaBHOMEpPHOE TPAMOJIMHEHOE TBHKEHUE
HepaBnoMepHoe npsimonuHeliHoe apxeHue. CpeaHsis
8.4 U MIHOBEHHAas CKOpPOCTb Tejla TMpU HEPaBHOMEPHOM
JIBUKECHUHI
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKCHUE
8.6 CBoOoauoe magenue. OneITel [ annnes
PaBHOMepHOE nBMXKEHHE 0 OKpY:KHOCTH. [lepuon u
8.7 yactota oOpamieHus. JIuHeiiHass u yrioBas CKOPOCTH.
8 IleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 ITepBriii 3akoH HproToHa
8.9 Bropoii 3akon HproToHa
8.10 Tperwnii 3akoH HeroToHA
8.11 [IpuHIMI cynepno3unuu cui
8.12 Cuna ynpyrocru. 3akoH ['yka
813 Cuna TpeHHs: Cuia TPEHHUS CKOJIbKEHHS, CUJIa TPEHUS
MIOKOSI, IPYTUe BUJbI TPCHHUSI
814 Cuna TSKECTM W 3aKOH BCEMHPHOTO TATOTEHUSI.
YckopeHue cBOOOIHOTO MaJCHUS
815 JBuxenne mianer Bokpyr Comnna. [lepBas kocMmuueckas
ckopocTh. HeBecOMOCTb 1 nieperpy3ku
8.16 PaBHOBecue MarepuanbHON TOYKH. AOCOIIOTHO TBEpHOE




TCII0

8.17

PaBHOBecue TBEPIOro TeENa C 3aKPEINIEHHOM OCBIO
BpameHus. MomeHT cuisl. LleHTp TskecTn

8.18

Nmnynec tena. M3menenne ummyibca. IMmynbe cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexannueckasi paboTa U MOITHOCTb

8.22

Pabora cun TspKecTH, ynpyroctu, TpeHus. CBsi3b SHEpTruu U
paboThI

8.23

[MoTeHnmanpHass  SHeprus  Tela,  MOJHATOTO  HAJ
TTOBEPXHOCTHIO 3eMJIH

8.24

[loTeHnmanpHas SHEPIUs CKATON NPYKUHBI

8.25

Kunernueckass sHeprusa. TeopemMa O KHHETHMYECKOU
SHEPIUH

8.26

3aKOH COXpaHEHMs] MEXaHMYECKON SHEPIHH

8.27

[IpakTueckue pabOTHI:

Ompenenenne cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WIIH
NBUKEHHUS]  IIapuKa 1O  HAKIOHHOW  IJIOCKOCTH.
Omnpenenenre yCKOpPeHHs Tejla IMPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHU MPHU
PaBHOYCKOPEHHOM JABMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM
JBUKEHUHM 0€3 HauyaJbHOW CKOPOCTH IYyTH OTHOCATCS Kak
pAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH
BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUSI CKOJBKEHUS OT
CHUJIBI HOPMAJILHOTO JTaBJICHHUSL. Omnpenenenue
kodpdunueHTa  TpeHuss  CKoJbkeHus.  OrmpeneneHue
KECTKOCTU MPYXHUHBL. Onpenenenne padoThl CUIIbI TPEHUS
IpU PaBHOMEPHOM JBIKEHHUU Teja MO TOPU30HTAJILHOM
noBepxHocTu. OnpeneneHue paboThl CUJIBI YIPYT'OCTH MPU
noasEéMe Tpy3a C HUCIOJIB30BAHUEM HEMOJIBIKHOTO U
MOJIBIYKHOTO OJIOKOB

8.28

dusznyeckue SBICHUS B npupoac: INIpUINBbBI W OTJIHMBBI,
JABMOKCHHUC IIJIAHCT Conxeunon CUCTCMbI, PCAKTHUBHOC
JABUKCHHC JXHMBBIX OPrraHu3MOB

8.29

Texauueckue YCTpOﬁCTBaZ CIInAOMETP, JaTYUKH
ITOJIOKCHUS, PACCTOSIHHNA U YCKOPCHU A, PAKCTHI

MEXAHUWYECKHME KOJIEFAHWA 11 BOJIHBI

KonebarensHoe JABHOKCHHC. OcHOBHEBIE XapaKTCPUCTUKU

9.1 o
KOJIEOAHUH: IEPHOJ, YacTOTa, AMIUIUTY 1A
92 MareMaTtnueckuii U NPy>KUHHBIA MasTHUKU. [IpeBpalenue
] SHEPIUU NpHU KOJIeOATEIIbHOM JIBI)KEHUH
93 3aryxaromue KoyiebaHus. BbIHYXJeHHbIE KOJeOaHUs.

Pesonanc




9.4

Mexanuueckue BOJIHBEL. CBoiicTBa MEXaHMYECKHX BOJIH.
[IpomonbHblE M mMONEpeYHbIE BOJIHBL. JlJIMHA BOJHBI U
CKOpPOCTb €€ pacnpocTpaHeHus. MeXaHMYeCKHME BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3BYyKa. OTpakeHHE 3ByKa

9.6

WudpasByk u ynpTpa3sByk

9.7

[IpakTuyeckue paboOTHI:

Onpenenenne  4acTOThl M HepuoAa  KoJieOaHMi
MaTEMaTHYECKOTr0 MasiTHUKA.

Omnpenenenre 4acTOThl U MepHoa KoJeOaHUH MPYKUHHOTO
MasiTHUKa

WccnenoBanue  3aBUCMMOCTH  mepuoja  KosieOaHUI
MOABEIIEHHOT0 K HHUTH TIpy3a OT JUIMHBI HUTH.
WccnenoBanue  3aBUCMMOCTH  mepuoja  KosieOaHUI
NPYKUHHOTO MasiTHUKAa OT Macchl rpys3a. [Iposepka
HE3aBHCHUMOCTH eproia KoJiebaHui rpys3a, o ABeIeHHOTO
K HHUTH, OT MacChl TIpy3a M IKECTKOCTH MPYKHUHBI.
W3mepenune yckopeHust CBOOOHOTO MaICHUS

9.8

®u3nyecKkue SBICHHUS B MPUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHUCMUYECKHE BOJIHBI,
IIYHaMH, X0

9.9

TexHuuecknue  yCTpoOMCTBa:  H3XOJIOT, HCHOJb30BAHHUE
yIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

101 DNEeKTpOMarHUTHOE ToJie. DJIEKTPOMAarHUTHBIE BOJHBL
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

10.2 [Ixara 371eKTpOMarHUTHBIX BOJIH

103 OnekTpoMarHuTHass mnpupoja cBeta. CKOPOCTb CBeTa.
BosiHOBBIE CBOMCTBA CBETa

10 [IpakTueckue pabOTHI:

10.4 N3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMJIBHOTO TelehoHa
Ousnyeckue SABICHHUS B  MpHpPoJE: OHOJOTHYECKOe

10.5 JIECTBUE BUJIHMOTO, yABTPaQHUOIETOBOTO u
PEHTTEHOBCKOTO M3JIy4eHUMN

106 Texuuueckue yCTpoOiicTBa: } UCIOJIb30BaHUE
AJIIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U

CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. MicTouHMKH cBETa
11.2 [IpsimosMHENHOE pacIpoCTpaHEHHUE CBETA
11 113 Otpaxenue cBeta. [lmockoe 3epkano. 3aKOH OTpa)keHUs

CBETa

11.4 [Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeta. [lomHoe
BHYTPEHHEE OTPaKEHUE CBETa

11.5 JIunza. Xox y4el B JIMH3€E




116 OnTtuueckas cucrema (oToammapara, MHKPOCKONA H
’ TeJIeCKOIIa
117 I'maz kak omnruueckas cucrema. bimuzopykocts U
' JATbHO30PKOCTh
118 Paznoxenne Oenmoro cBera B crektp. OnbiTel HbroTOHA.
' CrnoxeHue CreKTpaibHBIX IIBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
UccnenoBanme  3aBUCHUMOCTH  yIyla  OTPaKEHUS
CBETOBOTO JIy4ya OT YIJIa MaJIeHuUs.
N3ydyeHne XapakTepUCTUK H300paKCHHs TpeaMeTa B
TIJIOCKOM 3€pKalie.
UccnenoBanne 3aBUCHMOCTH  yIrjla  MPEIOMIICHUS
CBETOBOTO Jyda OT yrja MaJeHUs] Ha TPAHUIE «BO3IYX —
11.9 CTEKIIO.
[Tonyuenue m3z00paxkeHUI ¢ MOMOIBIO coOuparoeit
JIAH3EL
Onpenenenne (GOKYCHOTO PACCTOSIHHS M ONTHYECKOU
CHJIBI COOMPAFOIIIEH JINH3HI.
OMBITHI 110 Pa3JI0KEHUIO OETIOTO CBETA B CIIEKTP.
OnBITEl 10 BOCHPHSTHIO I[BETA IMPEJAMETOB IMPH HX
HaOJTIOJICHUH Yepe3 IBETOBBIC (DHITHTPBI
®dusznueckue sABIeHUS B mpupone: 3armeHus ConHua u
11.10 JlyHBI, IBETA TEJ, ONMTHYECKHUE SABJICHUs B aTMOochepe (1BeT
HeOa, pedpakius, paayra, MEPax)
1111 TexHudeckre ycTpoucTBa: OUYKH, IMEPUCKOT, (GoToamnmapar,
) ONTHUYECKUE CBETOBOIbI
KBAHTOBBIE ABJIEHU
121 Onbitel  Pezepdopna w  mnaHeTapHas MoAEIb aToMa.
' Mogenb aroma bopa
122 Hcmyckanue W TOTJIONMIEHHE CBeTa aroMoM. KBaHTBHI
' JIuHeityaTbie CEKTPbI
12.3 PaguoaktuBHOCTh. Anb(da, 6eTa- 1 raMma-u3JIydeHHsl
12.4 Crpoenue atoMHOTO sifjpa. HykimoHHas Mojenb aTOMHOIO
’ siapa. M30Tonbl
125 PannoakTtuBHble mpeBpamienus. [lepwon mosrypacmana
12 ’ ATOMHBIX SI7IEP
126 SnepHble peakiuu. 3aKOHBI COXPAaHCHHsS 3apsIOBOTO M
’ MacCOBOI'0 YHce
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBs3b MacChl ¥ SHEPTUU
128 Peakuuu cunTe3a u geneHus saep. VICTOUHUKH HEpPrUH
' ComHIia 1 3BE3]1
12.9 Snepnas DHEPIEeTUKA. JeiicTBHE pairOaKTUBHBIX
' M3ITy4YeHUN Ha JKUBbIE OPTaHU3MBbI
[IpakTudeckue pabOTHI:
12.10 Habmioenne  CIUIOMIHBIX W JUHEHYATBIX  CIIEKTPOB
M3ITy4eHUsI.




HccnenoBanne TPEeKOB: HM3MEPEHUE DHEPrUM YaCTHUIIBITIO
TOPMO3HOMY IyTH (110 hoToTpadusiM).
W3mepenne paaroakTHBHOTO GoHa

@usnyeckue  SBICHUS B IIPUPOJE:  €CTECTBEHHBIN
panMoaKTUBHBIN (POH, KOCMUYECKUE JIydH, PaAHMOaKTHBHOE

12.11 .
U3JIy4ECHHE IIPUPOIHBIX MHHEPAJIOB, JENCTBHE
PaaMOaKTUBHBIX U3JIy4E€HUI HA OPraHN3M YeJI0BEKa

1212 TexHuueckue ycTpouCTBa: CIIEKTPOCKOI, HHINBUYAIbHBIN

JIO3UMETp, KaMepa Buiibcona

IMPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
MMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM pe3y/JbTaTaM

Kon o .
IDOBEDSIEMOL0 0a30BOI0 YPOBHSI OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM

poBep MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHMsl HA OCHOBE
TpeOoOBaHUA

DIrocC

[lonumanue ponn ¢QuU3MKK B HAYYHOM KapTUHE MHpa;
c(hOopMUPOBAHHOCTh 0Aa30BBIX MPEICTABICHUNH O 3aKOHOMEPHOM
CBA3M U T[IO3HABAEMOCTH SIBJICHUH TMPHUPONBI, O pOJHU
IKCIIEpUMEHTA B (M3HUKE, O CHCTEMOOOpa3yromiel pou GU3nuKu B
Pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH, 00
IBOJIONMKA (PU3WYECKHX 3HAHUH W WX pOJM B I[EIOCTHOU
€CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKJIAQJE€ POCCHICKHX HU
3apyO0exKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE
IPOLIECCOB  OKPYXKAIOUIETO0 MHUpa, pa3BUTHE TEXHUKU H
TEXHOJIOT UM

3HaHUs O BUJAX MaTepuu (BELIECTBO U IOJIE), O ABMKCHUM Kak
crocobe CyIIecTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYJISPHOM
TEOPUU CTPOEHUS BelIecTBa, 0 (U3UYECKON CYIIHOCTHU SIBJICHHIM
npuposbl (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
2 KBAaHTOBBIX); YMEHHUE pazuyarTh SBICHUS [0 ONHUCAHUIO UX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUP YIOLTUX
naHHoe  (u3uueckoe  SBJICHHWE, yMEHHE  paclo3HaBaTh
MPOSBIICHUE M3YYCHHBIX (DU3MUECKUX SBICHUU B OKpYXKaIOIIEM
MUpeE, BBIETSS UX CYyHIECTBEHHbIE CBOICTBA (IIPU3HAKK)

Brnanenne ocHOBaMU MOHATHHHOTO arrapara 1 CMMBOJIMYECKOTO
A3bIKa (bI/IBI/IKI/I U HCIOJB30BaHUC HX JIA PCHICHUA y‘le6HHX
3 3ala4; YMCHHUC XapaKTCpHU30BaTb CBOMCTBaA TCII, (I)I/I3I/I‘ICCKI/IG
SABJICHHA W IPOLECCBI, HUCIOJIb3YA q)YHI[aMeHTaJ'IBHLIe n
OMIINPHUYICCKHC 3aKOHBI

YMeHHue OmnHCHIBaTh HU3YUYCHHBLIC CBOIMCTBa Tell U (I)I/ISI/ILIGCKI/IC
SABJICHHSA, UCTIOJIB3YsI (I)I/I3I/I‘-ICCKI/IC BCJIIMYHHBI

Bnanenne ocHoBaMHM METOHOB HAay4dHOTI'O ITIO3HAHHUA C y‘IéTOM
COGJ’IIO,Z[GHI/ISI IIpaBUJI 0€30I1acHOTO Tpyaa: Ha6J'IIOIlCHI/IC




(U3NYECKUX SIBICHHIA:

YMEHHE  CaMOCTOSITENIbHO  COOHMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M3 JaHHOT0 Habopa 00OpyIOBaHMS 1O WHCTPYKIIUH,
ONMCBIBATh XOJ OIIBITA M 3alUChIBaTh €ro  pe3ysbTaThl,
(hopMyIMpOBaTh BHIBOIBI;

NPOBE/ICHUE NPSAMBIX W KOCBEHHBIX HW3MEPEHUH (U3NYECKUX
BEJIMYUH: YMEHHE IUIAHUPOBATH W3MEPEHUs, CAMOCTOSTEIBHO
coOuparh 5SKCIEPUMEHTAIbHYI0 YCTAHOBKY IO HHCTPYKLUH,
BBIYMCIIITh 3HAYCHHUE BEIMYMHBI U aHAIU3UPOBATh IIOJTYYCHHBIE
pe3ynbTaThl ¢ Y4ETOM 3aJaHHOM IOIPEIIHOCTH pPE3yJIbTaTOB
U3MEpPEHUN;

MIPOBEJICHUE HECJIOKHBIX JKCIEPUMEHTAIBHBIX HCCIEA0BaHUM;
CaMOCTOSITENIBHO cOOMpaTh AKCHEPUMEHTAIbHYIO YCTaHOBKY M
MIPOBOJUTH HCCIEAOBAaHUE [0 HWHCTPYKLIHH, IPEACTABITH
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIE TaOJHNIL
u TpaduKOB, YUUTHIBATh MOTPENIHOCTH, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEeT0BaHUs

[lonumanue XapakTepHbIX CBOWCTB (U3NYECKUX MOJesel
(MarepuanbHasg TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU
CTpPOEHHUSl Ta30B, >KUIKOCTEM M TBEPIBIX TeN, IUIaHETapHas
MOJIeb aTOMa, HYKJIOHHAas MOJIENIb aTOMHOIO s/pa) U YMEHHE
IPUMEHSTh UX JUI1 00BSICHEHUS! (PU3NYECKUX TPOLIECCOB

YMeHnne oOBACHATh (PU3UYECKUE MPOIECChl U CBOWCTBA Tel, B
TOM 4YHClI€é M B  KOHTEKCT€ CHUTyallMii  IpaKTHUKO-
OpUEHTUPOBAHHOTO  XapaKTepa, B  YAacCTHOCTH, BBISBISATH
MIPUYUHHO-CIICICTBEHHbIE CBSI3U U CTPOUTH OOBACHEHUE C
OTIOpOMl Ha W3y4YEHHBIE CBOMCTBA (DUBMYECKUX SIBJICHHM,
(u3nyecKkre 3aKOHbI, 3AKOHOMEPHOCTH M MOJIETIN

YMeHue pemnath pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHUN),
UCIIOJIBb3YSl 3aKOHBI W (DOPMYIbBI, CBs3BIBAIONIME (PU3HUECKHEC
BEJIMYMHBI, B YACTHOCTH, 3aIUCHIBATh KPATKOE YCIOBHE 3aJlauH,
BBISIBJIATh ~ HEJIOCTAIONINE JIaHHBIC, BBIOMpATh 3aKOHBI U
dopmynbl, HeoOXoauMbie sl €€ pelleHus, WCIOJIb30BaTh
CIIPAaBOYHBIC JAHHBIC, MPOBOJUTH pPAc4YEThl U OIICHUBATH
pPEATMCTUYHOCTh  TOJIYYCHHOTO  3HA4YeHHs  (pu3HyecKou
BCJIMYMHBI; YMCHHE ONPEACISITh Pa3MEPHOCTh (DU3MUYECKOU
BEJIMYMHBI, TTOJYYCHHOH MPH PEIICHUH 33]]a91

YMeHue XapaKTCpU30BaTb IIPUHIOUIIBL HeﬁCTBHH TCXHHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJI€ OBITOBBIX HpI/I60pOB, " ITPOMBIIIJIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCCOB IO HUX OIMMUCAHUIO, HCIIOJIb3Ys
3HaHHUSA O CBOMCTBax (1)I/I3I/I‘ICCKI/IX SIBIICHUH U HeO6XO,[[I/IMLIe
(I)I/ISI/I‘IGCKI/IG 3dKOHOMCPHOCTU

10

YMeHHne HCIoJb30BaTh 3HAHHUSA O (1)I/I3I/I‘leCKI/IX SABJICHHUAX B
TIOBCEAHEBHON KU3HU IS obOecrieueHHsT 0OE30ITaCHOCTH pu
O6paIJ_leHI/II/I ¢ OBITOBBIMU an60paMH n  TCXHUYCCKUMU
YCTpOﬁCTBaMH, COXpaHCHHUA 3J0pOBbs H CO6J'IIOI[CHI/ISI HOpM
OKOJIOTHYCCKOT'O ITOBCACHUA B OKPY)KaIOH_ICﬁ cpeac; NOHUMAHUC
HCO6XO,Z[I/IMOCTI/I MPUMCHCHUS JOCTHKEHMI (I)I/ISI/IKI/I n
TEXHOJIOTHI JIJIsI PpallMOHAJIBHOTO MPHUPOAOTI0JIBb30BaAHNUA




11

OmnbIT NOUCKa, Mpeodpa3oBaHus U MPEACTaBICHUs WHPOPMALIUN
(U3NYIECKOTO COJIEpKAHMS C MCIIOJIb30BaHNEM HMH(OPMAIIMOHHO-
KOMMYHHMKaTUBHBIX TEXHOJIOT Ui yYMEHUE OILICHUBATh
JIOCTOBEPHOCTh ~ IOJIyYEHHOM  HMH(OpPMalMM Ha  OCHOBE
UMEIOUINXCS 3HAHUM U JIOTIOJHUTEIbHBIX MCTOYHHUKOB; YMEHUE
UCIIOJIb30BaTh IPU BBIIOJIHEHUU Y4€OHBIX 3aJaHUM Hay4yHO-
HOMYJISIPHYIO JUTEpaTypy ¢bu3nIecKoro COJIeprKaHus,
CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT; BiaaeHue
0a30BBIMH HaBBIKAMH IPe0Opa3oBaHuss WHPOPMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B JIPYTYIO; YMEHHUE CO3/1aBaTh COOCTBEHHBIE
MMUCbMEHHBIE M YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMAIUU W3
HECKOJIbKUX HCTOUYHUKOB

HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA OI'D

O ®U3UKE
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKHUE SABJIEHU A
11 Mexannueckoe JBHKeHHME. MarepuanbHas Touka. Cucrema OTCUéTa.
' OTHOCHUTENBHOCTD JABHIKEHUS
PaBHOMepHOE M HepaBHOMepHOE nBMkeHUEe. Cpenusas ckopocTth. Dopmyna
1.2 JUTSL BBIYUCIICHHS CPeHe ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMOIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Teja
OT BPEMEHHM B CIIy4ae paBHOMEPHOT'O MPSIMOJIMHENHOTO IBXKECHMUS:
13 | M)=X+vs
I'paduku 3aBUCMMOCTH OT BpPEMEHU MJIsi MPOEKIUU CKOPOCTH, MPOEKIUU
NepeMeNIeHus, MyTH, KOOPAWHATHI IMPU PABHOMEPHOM MPSIMOJMHEUHOM
JBUKECHHUU
3aBUCUMOCTh KOOPJMHATHI T€jla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JABH>KECHUS:
2
Sx(f} =1'.|;|: *f_l'.?x * £y
)
@opMyIbl s TPOEKIUHU MEePEMENICHUs], IPOCKIUU CKOPOCTH U MPOEKLUUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKCHUU:
2
1.4 .51_(a‘)=vol_-a‘+a_‘_-3~

U.\'(f] =Upy T4, £,

a.(f)=caost,

3 9

e 2 _ 4
Uiy Uiy Sy

I'paduky 3aBUCUMOCTH OT BPEMEHH Uil MPOEKIMU YCKOPEHHs, MPOEKIUH
CKOPOCTH, IPOEKLNU IEPEMEIIEHNs, KOOPAUHATEI IIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKEHUU




1.5

CBoOonoe najnenue. @opmyIibl, ONHUCHIBAIONINE CBOOOJHOE MAJiCHUE Tela
110 BEPTHUKAIH (JBM)KEHHUE TEJIa BHU3 MM BBEPX OTHOCUTEIHHO TTOBEPXHOCTH
3emnn). ['paduky 3aBUCUMOCTH OT BPEMEHH JUIS TMPOEKIUH YCKOPEHHUS,
MPOEKIMH CKOPOCTH M KOOPAMHATHI TPU CBOOOIHOM MAJACHUHU Teja IO
BEPTHUKAIN

1.6

CKopocTh PaBHOMEPHOI'O JIBHXKEHHS Tela IO OKpyxkHocTH. HampaBnenue
CKOPOCTH.
@opmyia Uisi BBIYUCIECHUST CKOPOCTH 4epe3 paguyc OKPYKHOCTH U IIEPUOJ
oOparlieHus:

2R

T

IentpocTpemMuTenbHoe yCKOopeHue. HarpaBiieHHe HeHTPOCTPEMHUTEIBHOTO
yckopeHusi. PopMyiia JUisi BBIYUCICHHS] YCKOPEHUS:

dopmyra, CBSI3bIBAIOIIAs IEPUO]] M YACTOTY OOpallleHUs:

V= f

1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia Il BBIYUCICHHS TIJIOTHOCTH:

1.8

Cuma — BCKTOpHasd (bl/ISI/ILIGCKaH BenmunHa. CloKeHue CUl

1.9

SIBnenne nnepuuu. [lepspiit 3akon HproToHa

1.10

Bropoii 3akon HeroToHa:
F=m-d

CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI,
JICHCTBYIOIIEH HA TEJIO

1.11

Bzaumopericteue Ten. Tperuit 3akon HeroToHa:

Fy 4y =-F

1.12

TpeHI/Ie IMOKOS U TPCHUEC CKOJIbXKCHUA. d)opMyna JJIs1 BBIYHUCJIICHUA MOIYJISA
CHJIbI TPCHUS CKOJIBXKCHUS:

FIP =n-N

1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH YHpPyrou
nedopmanuu (3akoH I'yka):




F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:
Hi'l - 2

F=G-————=
R
1.14 | Cuna tsxectu. YckopeHue cBOOOIHOIO NaeHUs.
®dopmyna 17 BBIYUCICHUS CHIIbI TSHKECTU BOJIM3M NOBEpXHOCTH 3emuu: F =
mg.
JBmwxenue mnanet Bokpyr Comnina. [lepas kocMuyeckast CKOpOCTb.
HesecomocTts 1 neperpysku
Nmnynec Tena — BekTopHas pu3nyecKas BeIHMUnHa.
1.15 p=mo
Nmnynec cuctemsl Ten. I3MeHnenue umnynbsca. MMImynbc cumbl
3aKOH COXpaHEeHHs UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI Te:
1.16 | p=nyU; +m,h, =const
PeakTuBHOE NBHKEHUE
Mexannyeckas pabora. @opmyia sl BBIYUCICHUS paOOThI CUIIBL:
A=Fsoosa
Mexannueckas MOITHOCTD:
1.17 {
N==
r
Kunernueckas n noreHumanbHas sHeprus. @opmyra 1js BBIYUCICHUS
KUHETUYECKON PHEPTUU:
H!Uz
E, =——
2
118 Teopema o kuHeTHuueckou s3Heprun. Popmyna s BBIYUCICHUS
' MOTEHIMAJIbHON 3HEPIUM Tella, OJAHITOrO
HaJ 3eMIén:
E,=mgh
MexaHnueckasi JHEpIusi:
E=E;.+E P
1.19 .
3aKOH COXPAaHEHUsI MeXaHW4YeCKoi 3Heprun. dopmyna i 3aKkoHa
COXpaHEeHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.
IIpeBpalieHne MEXaHNYECKOW YHEPTUH PU HAJIMYMH CUJIbI TPEHHUS.
1.20 | IIpocTble MEXaHU3MBI. «30JI0TO€ MPABUIIO» MEXAHUKH.




Peruar. Momenr cwisl: M - Fl.
VYcnoBue paBHOBECHS pblUara:

M +M, +..=0
[ToasuxubIi 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHu3MoB,

n= Anonesnas

Aﬁrpaqe:am "

1.21

JlaBiienue TBEpIOTO TeEIA.
@opmyia Ui BBIYMCIICHHS JABJICHHS TBEPIOTO Tena:
_F
P==-
JaBnenue raza. AtmMocdepHoe TaBiacHuUE.

I'mppocraTnyeckoe 1aBlIeHHE BHYTPH KHIKOCTH.
dopmyia s BBIYMCICHUS 1aBJICHHS BHYTPHU KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackais. ['mapasinyecknii npece

1.23

3akoH Apxumena. dopmyna sl ONPENCICHUS BBITAIKUBAIONIEH CHIIBL,
JEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B )KUAKOCTh WJIH ra3:

Fam =PEV

VYcnosue nnaBanud Tena. [lnaBadue CyAO0B M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KoseOaHus. AMIUIMTYAA, TEPHOJ M YacToTa KoJeOaHUM.
®dopmyiia, CBA3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOaHUH:

1.25

MaremaTuuecKuii U TPYKUHHBIA MasgTHUKHU. [IpeBpanieHue sHepruud mnpu
KoJIe0aTeIbHOM JBM)KCHHUU

1.26

3aTYXaIOH_[I/Ie KoJIeOaHusL. BBIHY)K,I[GHHBIG kosebanus. Pe3onanc

1.27

MexaHuuecKrue BOJIHEL. HpOI[OJ'IBHBIe H TIOIICPCUHBLIC BOJIHLI. ZIJ'II/IHEI BOJIHBI
" CKOPOCTB PaCIIPOCTPAHCHUS BOJIHBI:

L=uv-T

1.28

3ByK. ['poMKOCTB 1 BpIcOTa 3ByKa. OTpa)k€HHe 3ByKOBOW BOJIHBI HA TPAHUILIE
nByX cpell. Hdpa3Byk u ynbTpa3Byk

1.29

Ilpakmuueckue pabomoi

N3mepenue cpenHel MIOTHOCTH BEIIECTBA; apXUMENOBON CHJIBL; )KECTKOCTH
NPYXHUHBI, KO3(pHUIMEHTa TPEHHsI CKOJbXXEHHs; paOOThl CHIIBI TPEHU,
CHJIBI YIOPYTOCTH; CpelHEeH CKOPOCTH IBMXKEHHUsI Opycka IO HaKJIOHHOM
IUIOCKOCTH; YCKOPEHHsI OpycKa NMpH JBMXKEHUHM MO HAKJIOHHOM IUIOCKOCTH;
YacTOThl M MEpHoja KoleOaHUH MaTeMaTHYecKOro MasTHHKA; 4acTOThl U
nepuosa  KoyieOaHWH ~ MPYKUHHOTO  MasTHHKA;  MOMEHTa  CHJIBI,
JEWCTBYIOLIEr0 Ha pbluar; paboThl CHJIBI YOPYTOCTH NPH MOABEME Ipy3a ¢




IIOMOIIBIO HEMOJBWKHOTO OJI0Ka; padOThl CHJIbl YHIPYTOCTH IPU MOABEME
rpy3a ¢ IOMOIIBIO OJBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM
HYaCTu TC€Jla U OT IINIOTHOCTH XUAKOCTHU, HE3aBHCHUMOCTH BBITaJIKHBaIOHIefI
CHUJIBI OT MACChbl TCJid; CUJIbI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
AaBJICHUA W OT poda IMOBCPXHOCTH, CHJIBI YIIPYIOCTH, BO3HI/IKaIOHIeI71 B
MpYXHUHE, OT CTENEHH AedopMaluy MPYKUHBL, YCKOPEHUsI OpycKa OT yria
HaKJIOHAa HalpaBJsiolel; Tmepuoaa (4acToThl) KoJieOaHUW HUTSHOTO
MadTHHKA OT AJIMHBI HUTH; ICPUOIa KoJIeOaHUi MNPY>XUHHOI'O MasdTHHUKA OT
MacCChl TIpy3a H )KECTKOCTHU MNPYKHUHbI, HCCICAOBAHUC HC3aBUCHUMOCTH
nepuoja KojebaHWW HUTSHOINO MasTHUKAa OT Macchl rpysa. IIpoBepka
YCJIOBUSI PABHOBECHS pblUara

Qusuueckue s61eHUs 6 Npupode: TPUMEPHl JBHKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMM B JKMBOM M HEXHBOM NIPHUPOJAE, JNEHUCTBHE CHIIBI TPEHUS B
MPUPOJIE U TEXHUKE, MPWJIMBBI U OTIUBBI, ABWKeHUE IaHeT CoJIHEUHOUH

1.30 | cucTtembl, peaKTHUBHOC JBIDKCHHWE JXUBBIX OPraHU3MOB, pBIYard B TeJe
YelloBeKa, BIMSHUE aTMOC(EPHOTO JaBJICHWS HA JKABOH OpraHH3M,
IUIaBaHUE PBIO, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3E€MIICTPSCECHHE,
CeHCMHUYECKHEe BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIIMIOMETp, JTaTIYHKH TTOJ0KEHUS, PACCTOSHHS U
YCKOPEHUS, JUHAMOMETp, IMOAMIUITHUKA, PAKeThl, PbIYar, IOJBWIKHBIN W

131 HETIOIBVDKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTD, MIPOCTHIE MEXaHU3MBI B OBITY,
coOOmIaroIuecs: COCYAbl, YCTPOWCTBO BOJONPOBOJA, THIAPABIMYCCKHHA
nmpecc, MaHoOMeTp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XOJIOT, UCTIOJIB30BaHUE YIbTPa3BYKa B ObITY U TEXHHKE

2 TEITJIOBBIE SAABJIEHU S
OCHOBHBIEC TIOJIOXKCHHUS MOJICKYISIPHO-KUHETUIECKON TEOPUU CTPOCHUS

2.1 | BemectBa. Mojaenu TBEPIOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSHHMA
BeniectBa. Kpucramummyueckre n amopgHbie Tena

29 JlBmkenue wyactuly BemecTBa. CBsi3b CKOPOCTH JBWKEHHUS YAaCTHI[ C
tTemreparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 | CwmauuBaHUWE M KaWUIPHBIC SIBJICHUS

2.4 | TemnoBoe pacHIMPEHHUE U CKATUE

2.5 | TemnoBoe paBHOBECHE

26 BHYTpeHHSIf[ sHeprus. Pabota u Teruionepenaya Kak crocoObl M3MEHEHUS
BHYTPEHHEH SHEPTUU

2.7 | Bwuapl Teruionepeaayn: TEIUIONPOBOAHOCTh, KOHBEKIINS, U3JTyUCHHE
Harpeanne wu oxnaxzaeHue Tten. KoamuecTBO TemIOTHL. —YJenbHas

28 TeHJ‘IoeMIfOCTBZ ‘

O=cmlt,—-1,)
3aKOH COXpaHEHUs SHEPTUU B TEIUIOBBIX MpoIlleccaXx. Y paBHEHUE TEIIOBOTO
0 g | OamaHca:
Q1 _Qg +..=0
210 Hcnapenue u koHAeHcanus. V3MeHeHHe BHYTPEHHEW DHEPTUU B IpoOIecce

HUCIIapCHUA W KOHJCHCAIUU. Kumenue JKHUJIKOCTH. YAeJdbHas TeIIoTa




napoo6paszoBanus: L = Q/m

2.11 | BnaxHOCTh BO3TyXa
IInaBnenne m kpucrajumsauusa. V3MeHeHUE BHYTPEHHEHW OSHEPruM IpU
IUIaBJICHUH U KPUCTAJUIM3ALMU. Y JelIbHAs TEIUIOTa IJIaBICHMUS:
2.12 Q
A==
m
213 BHyTpeHHsI1 3Heprus CropaHus TOIUIMBA. Y J€IbHAas TEIUIOTAa CrOpaHus
' tormsa: = Q/m
2.14 | Tlpunnmmsl pabotsl TeroBslx neurareneid. KI1J] TermioBoro neurarens
IIpakxmuueckue pabomoi
N3mepenne  yaenpHOM — TEINIOEMKOCTHM  METAUIMYECKOTO  LWJIMHAPA;
KOJIMYECTBA TEIJIOThI, TMOJYYEHHOIO BOJOM KOMHATHOW TeMIlepaTypsl
(uKCHpPOBaHHOM MaccChl, B KOTOPYKO OIYIIEH HarpeTbli LWIMHID;
2.15 | xomudYecTBa TEIUIOTHI, OTIAHHOTO HArPETHIM IUJIMHAPOM, TIOCIIE OMyCKaHUsS
€ro B BOJly KOMHAaTHOM TemrepaTypbl; OTHOCUTEIbHOM BIaKHOCTH BO3/yXa;
YAENBHON  TemJIOThl IUIaBJIeHUS Jibaa. VcciaenmoBanue  M3MEHEHUs
TEMIEPATyphbl BOJIbI MIPHU PA3IUYHBIX YCIOBHSX; SIBIECHUS TEIJIOOOMEHA MpH
CMENIMBAHNM XOJIOJHOM M ropsiuer BOJIbI; MPOLECCA UCTTIAPEHUS
Qusuueckue AGNeHUs 8 Npupode. TIOBEPXHOCTHOE HATSKEHHE U
516 | KeMMIIAPHBIC FBJICHHS B MPUPOJC, KPUCTAMIBI B MPUPOJC, M3MydeHHE
' Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bI, 00pa3oBaHHUE POCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoticmea:  KanWUISPbl, TPUMEPbl  HCIOJIb30BAHUA
17| KpuCTaNIoB, KHUJKOCTHBIM TEpMOMETp, HaTUYMK TeMIepaTypbl, TEepMOC,
' CUCTeMa OTOIUJICHHUSI JOMOB, TUTPOMETPHI, NICUXPOMETp, MapoBasi TypOUHa,
JIBUTATEIb BHYTPEHHEr0 CrOpaHus
3 DJIEKTPOMAT'HUTHBIE SIBJIEHU S
3.1 | Dnekrpuzanusg ten. /IBa BUAa 3IEKTPUUYECKUX 3apsI0B
3.2 | BsaumopeiicTBue 3apsoKeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS HJIEKTPHUUECKOro 3apsiaa
34 Onexrpuueckoe mnose. Hampsk€HHOCTh aekTpuyeckoro mnouid. Ilpunimn
' CYINEPIO3UINH IEKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu snexktpuyeckux 3apsiioB. [leiicTBHe >IEKTPUUECKOro MOJsS Ha
' aneKkTpudeckue 3apsasl. [[poBOTHUKY U IUANEKTPUKH
[TocTosiHHBIN 37eKTpUyYecKuil TOK. JleHcTBUs anekTpuyeckoro toka. Cuia
3.6 | Toka. Hampspkenue.
I =qg/t,U=Alq
DneKTpUYeCcKoe COIIPOTHBIICHUE. VY nensHoE JNEKTPUYECKOE
3.7 | COImpOTHBIICHHE:
R =pl/S
3.8 3akon Oma 151 yuactka sekrpuyeckoit nemu: | = U/R
[locnenoBarenpbHOE COEMHEHNE IPOBOIHUKOB:
3.9

I,=I,; U=U,+U,: R=R +R,




Hapanﬂenbﬂoe COCAUHCHHC ITPOBOJHUKOB paBHOI'O COIMMPOTHUBIICHUS:

2 .

U=U,;I=I+1.R=

CMenaHHbIe COCAMHCHH ITPOBOJHNKOB

3.10 | Pabota u MomrHOCTH AMekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 2
O=I"-R-t
312 OneiT Dpcrena. MarHUTHOE TOJIE MIPSAMOTO MPOBOJHHUKA C TOKOM. JIMHWM
' MarHUTHOW WHIYKITUU
313 MarauTHOE€ TOJIe MOCTOSIHHOTO MarHuTa. B3auMoJencTBUE MOCTOSHHBIX
' MarHuTOB
3.14 | ]leiicTBHe MarHUTHOTO TOJISI HA MTPOBOJIHUK C TOKOM
3.15 | Omerter apanes. SArnenne sniekrpomMarauTHOW HAyKIU. [Ipasuio Jlenma
Ipaxmuueckue pabomoi
N3mepenne  JIEKTPUYECKOTO  COMPOTHBIICHHS PE3WCTOPa; MOITHOCTH
MEKTPUIECKOTO TOKA; PAOOTHI AIEKTPUICCKOTO TOKA.
HccnemoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B IPOBOIHHKE
(pe3ucTophl, JIaMIIOYKa), OT HANpPSOKCHHS Ha KOHIAX IIPOBOJIHUKA;
3.16 | 3aBUCMMOCTH CONPOTHUBIICHHUSI OT JUIMHBI TPOBOJHUKA, TIUIOIIAJA €T0
MONEPEYHOT0 CEYEHHUS U YIEIbHOTO COMPOTHUBIICHUS.
[IpoBepka  mpaBuia A DJIGKTPUYECKOTO  HANpPSDKEHHS  MpU
MOCJIEIOBATEIbHOM ~ CO€IUHEHUHM TMPOBOJHUKOB; TpaBUia JUIsl  CHIIBI
ANIEKTPUYECKOTO TOKa TMPHU MapajIeIbHOM COEIUHEHUH IPOBOJAHHUKOB
(pe3ucTophl U TaMIOYKa)
Qu3suueckue s61eHUs 6 npupode. SIEKTpUUYECKUE SIBIEHUS B atMmocdepe,
3.17 | DJIEeKTpUUYECTBO JKMBBIX OPraHU3MOB, MArHUTHOE TMoJje 3eMiH, 1peid
TMIOJIFOCOB, POJIb MArHUTHOTO TOJIS JJIs1 )KM3HU Ha 3emJie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpoticmsa: 31€KTPOCKOIL, aMIIepMETp, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUYECKON HHEpPruH, 3JICKTPOOCBETHTEIbHBIE IMPUOOPHI,
3.18 | HarpeBaTenbHBIC ANEKTPONPUOOPHI (Tpumepsi), AICKTPUIECCKUE
MIPEeIOXPAHUTENH, DIIEKTPOMATHUT, SJEKTPOABUTATENb MOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKA
3.19 | DnexrpomarnutHble BosHBL [llkana anekTpoMarHUTHBIX BOJTH
3.20 | JlyueBas monensb cBeta. [IpsMomnHeitHoe pacipocTpaHeHrue CBeTa
3.21 | 3axon oTpaxkeHus ceta. [Imockoe 3epkaio
3.22 | Tlpenomienue cBera. 3aKOH MPEJIOMIICHHS CBETA
3.23 | [ucnepcus cera
3.04 JIunza. Xox syuent B auH3e. DOKyCHOE paccTOosHME JMH3BL. Onrudeckas
' cuia qun3el: D = 1/F
3.25 | TI'ma3 kak ontnueckas cuctema. Onruyeckue npuOOpsI
Ipakmuyeckue pabomol
3.26 N3mepenne onTudeckold CHIIbI coOuparomiei JIuH3bL, (HOKYCHOTO

paccTosiHUS coOuparoiieil NuH3bI (10 CBOWCTBY paBEHCTBA pPa3MEPOB
npeaMeTa U n300pakeHus, KOTaa MpeaIMeT pacrloiokeH B ABOWHOM (okyce),




MOKa3aTels IPEJIOMIICHHS CTEKIIA.

HccnenoBanne CBOHCTBAa M300paKEHHS, IMOJYYECHHOTO C IOMOIIBIO
coOMparoIiel JIMH3bI, U3MEHEHUs (POKYCHOTO PACCTOSHHS ABYX CIIOKEHHBIX
JHMH3; 3aBUCUMOCTH YIJjla IMIPEJIOMIICHHs CBETOBOIO Jyda OT YIja MaJeHus Ha
I'PaHULIE «BO3JIYX — CTEKIIO»

Qusuueckue senenuss 8 npupoode: 3atmenus Connua u JlyHel, 1Bera Ten,

3.27
ONITUYECKHUE sIBJICHUS B atMocdepe (1iBeT Heba, pedpakius, paayra, MEPax)

Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, (OTOoarmapaTr, ONTHYECKUE
CBETOBOJIbI

3.28

4 KBAHTOBBGIE SIBJIEHU A

PagmoaktuBHOCTE. Anbda-, Gera-, ramma-usnydeHus. Peakuuu anbda-u

4.1
Oera-pacrajna

OmneiTel Pezepdopna mo paccesHuto anba-yactuu. [lmanerapHas mozens
aToMa

4.2

4.3 | CocrtaB atoMHOTO sipa. M30TOmE!

4.4 | Tlepuon mosypacnajaa aTOMHBIX sIEp

4.5 | SlnepHble peakiu. 3aKOHBI COXPAHEHUs 3apsS0BOI0O U MACCOBOTO YHCET

Duzuueckue a61eHUs 6 Npupooe: €CTECTBEHHBIM paJnoaKkTUBHBIN (oH,
4.6 | KOCMHYECKHE IIy4H, PaJNOAKTHBHOE H3ITy4CHHE NPHUPOJHBIX MHHEPAJIOB,
JEWCTBHE PaAMOAKTUBHBIX U3JIy4YCHUI Ha OPraHU3M 4eJ0BEKa

Texuuueckue ycmpouicmea: CHEKTPOCKOI, HWHIUBUIYAIbHBIA JI03UMETD,

4.7
kamepa BuibcoHa, siepHast SHepreTuka

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
Y4ueoHuku: YueOHuKHY 1o ¢pusuke st 7, 8 u 9 kimaccoB (yriyOJeHHbBINH YPOBEHbB),
BXOJSIIIKE B AeHcTBYomuid DenepaibHbIN MepeueHb YICOHHUKOB, YTBEPIKICHHBII
Munnpocsenienus PO llépviuxun A.B., Heanos A.HU. u dp.)

3apaunuku: COOpHUKH 337124 10 HU3HKe sl 7—9 KIaccoB, COOTBETCTBYIOLINE
yriyOJIecHHOMY ypoBHIO (Hanpumep, JIykamuk B.U., UBanosa E.B.; Kupuk JI.A.;
I'enpenmreiin JI.O. u ap.).

IpakTukymsl: Terpanu s 1abopaTtopHbIX paboT Mo Gusuke A 7—9 KiaccoB
(yrnyOneHHbINH ypOBEHB) UM METOAMYECKUE yKa3aHUs K Ja00opaToOpHbIM paboTam
MpOQHUILHON HAMTPABICHHOCTH.

Cnenunduueckue Mmatepuanbl: TeTpaau-KOHCIIEKTHI WK NIEYaTHBIE Pa3aTOYHbIC
MaTepHabl Il 3JIEKTUBHBIX KypCOB (B TOM 4YHKCIE OT MPEMNo/iaBaTeseii By30B U
KOJUIE/DKEH-TTapTHEPOB JIUIIEs ).

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

HopmaTtuBHass 6a3a: ®exepanbHas paboyas mporpaMmMa OCHOBHOTO OOIIEro
oOpa3oBanus 1o (usnke (yriyOJIeHHBIH YPOBEHB).

Metoanueckue nocodusi: Kuuru uis yaurens no Gpusmke K BBIOpaHHOM MpeIMEeTHOM
muann  (7-9  Kjaccel), cojepiKaliue KaJeHJIapHO-TeMaTHYeCcKoe IUIaHUPOBaHMUE,
TEXHOJIOTHYECKUE KapThl YPOKOB U METOJIMKY OPraHU3aLUHU NMPOPHIEHOTO 00y4YeHus.
®onabl ouneHouHbIX cpeactB (POC): KoHTpoIbHO-U3MEPUTENIBHBIE MaTEpHAalIbI,
COOPHUKHU CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paOOT JUIsl MPO(UIIBHBIX KJIACCOB.




Marepuanansl aias moaroroBku k T['HA: JlemoBepcun, crenuduKanuy,
Koau(UKaTOPhl U COOPHUKU THIOBBIX 3K3aMEHAIMOHHBIX BapuaHToB OI'D o ¢usuke
(PUIIN).

®opmupoBaHre PYHKUMOHAJIBHON IPaAMOTHOCTH: MeToauvecKkue peKoMEeHIauu
1 OaHKH 331aHUH IO OIICHKE €CTECTBEHHO-HAYYHON M MAaTEeMAaTHYECKOH I'PaMOTHOCTH
IIKOJIbHUKOB.

OnumnuaaHas U NPOEKTHAs MOAr0OTOBKA:

Metoanyeckre peKOMEHAAIMH 10 MOoAroTOBKe K dTarmaM BcOILl mo ¢pusuke.
PernamenTsl, mporpaMMel 1 oOydaromiye Marepuainbl koMieTeHIui HanumonanbHoi
texHosiornyeckoi omumnuansl (HTO), B wactHOCTHM mpodmielt «SnepHbie
TEXHOJIOTUN», «becnuyioTHbIE aBHAlMOHHBIE cucTeMbDy, «MHxkeHepusie U UT-
HaIlpaBJICHUSD.

Metouueckue pa3pabOTKU AJIsi OPraHU3alMM HCCIIEOBATENbCKON JIEATENbHOCTH U
MEXJIUCUUILTMHAPHBIX TPoekTOB B EH- 1 B ®-knaccax.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET pus yrury0JieHHOro usy4eHus 7-9 kiiaccos

TI'ocynapcrBenHble 00pa3oBaTesibHbIEe CUCTEMBbI:

OI'NC «Most mkona» — BepuUIUPOBAHHBI 0Opa30BaTENbHBIH KOHTEHT,
6ubnroreka HudPOBBIX 00pa30BaTEIbHBIX MaTEPHUATIOB.

®T'BHY «®UIIN» (fipi.ru) — otkpeiTeiii 0aHk 3aganuii OI'D mo ¢usuke.

Enunoe comepxanme obmiero oOpasoBanus (€dS00.ru) —  METOJMYECKHUE
KOHCTPYKTOPBI ¥ OaHK 3aJaHHil 10 GyHKIIMOHAIBHONW I'PaMOTHOCTH.

Ilinargopmbl A5t NPOPUILHONA W OJTMMITMATHONA MOATOTOBKH:

[Tnardopma HarmoHanbHOM TEXHOJIOTHUYSCKON ouMIuaabl (ntcontest.ru) — apxuBbl
3a/1a4, METOAMYECKUEe BEOMHAPbI U TPEHAXKEPhI 17151 MHKEHEPHBIX U TEXHOJIOTUYECKUX
npodwueit (B T.4. matepuainsl LleaTpa komnerennuiit HTO numes).

Cupuyc.Kypesr (edu.sirius.online) — Oecruiathblie yriryOJdeHHbIE OHJIANH-KYPCHI IT0
¢busnke, KMHEMaTHKE, JUHAMHUKE M DJIGKTPUYECTBY OT MpenojaBareieil BeayIIux
BYy30B P®D.

IMopran «Onumnuana.py» (olimpiada.ru) — akryanbHble MaTepHalbl W 3aJaHHUS
MIPOLLIBIX JIET EPEUHEBbIX OJIMMITHAI.

BupryajbHble 1a0opaTopuu U MHTEPAKTUBHbIE MO/IEJIN:

WutepakTrBHble cuMyisiiun 1o ¢usuke (mardopma PhET Interactive Simulations)
— JIJ1s1 MOJICTIMPOBaHUS (PU3HUECKUX MPOIECCOB, SABIEHUN KBAaHTOBOU (DM3UKH, OCHOB
aspoauHamuk (111 BAC) u 6nodusuku (st BUD).

Bupryansasie nabopatopun «MOIL» (mpu Hanmuyuu AOCTyNa) — UHTEPAKTUBHBIE
Cpelbl Uil KOHCTPYHUPOBAHUS JIEKTPUUYECKUX IeTneil, MEXaHUKU U ONITUKU.

Pecypchl ceTeBOro B3aumMo/1eiicTBHUs:

O6pazoBaresnbHble MOPTabl By3oB-mapTHepoB nunes (HI'TY, HI'Y u np.) — moctyn
K [UQPOBBIM  KOHCIEKTaM U  BHUACOJEKIUSIM  DIEKTUBHBIX KYpCOB  JUIf
CHEIHATN3UPOBAHHBIX KIIACCOB.



