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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHoOro mpeamera «®Dusukay, mpeaHa3HayeHHasl Uil M3YYEHHUS HA YPOBHE
cpenHero o6Omero oOpa3oBaHus Ha mapamiensx 10-11-x kmacco, cocraBieHa ¢ yu€rom Konnenmwwu
npenojaBaHus yuyeOHoro npeamera «Pusnka» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit ®denepanuu
Ha OCHOBE CJICYIOIIUX HOPMATUBHBIX aKTOB U JIOKYMEHTOB:

- ®enepanpHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06 ob6pazoBanun B Poccuiickoit denepanuny;

- ®enepanbHOrO TOCYAAPCTBEHHOTO 00pa30BATEIbHOIO CTaHAAPTA CPEIHEro OO0Iero odpa3zoBaHMA,
YTBEPKAEHHBIM IpHKa3oM MunucrepcTBa npocsemenust PO ot 17.05.2012 Ne 413;

- DenepanpHON 00pa30BaTEILHON MPOrpaMMON CpelHero oomero oOpa3oBaHUs, YTBEPKIEHHOU
npukazoM Munucrepcra npocsemienus PO ot 18.05.2023 Ne 371;

- Tlomoxenus o Qopmax, MNEPUOIUIHOCTH, MOPSAAKE TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH U
MMPOMEKYTOUHOM aTTecTanuu odyqaronuxcs B MbOY rumuazus Ne 1;

- [Tonoxenwust 0 BHyTpEHHEH cucTeMe OlleHKH KauecTBa oOpasoBanusi B MBOY rumuazus Ne 1.

Pabouas nmporpamma yueOHoro npeamera «dusnka» pazpadoTtana ¢ ydéToM paboueil mporpammsl
Bocriutanusi. CBsa3p paboyeil mporpaMmbl ¢ MPOTpaMMOl BOCITUTAHUS OTpakeHa B MyHKTe «Bocnuranue
oOyuaroluxcsi CpecTBaMu yueOHoro mpenmMeray paszaena «lloscHurenbHas 3amucKka» U OCYIIECTBISETCS
B MPOIIECCE TOCTUKEHUS TIITAHUPYEMBIX JINYHOCTHBIX PE3YJIbTATOB.

Copep:xanue mporpamMmmsl 1o (pu3nKe HampasieHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHUHBI

mupa obyyaromuxcs 10—11 kiaccoB npu o0yyeHun ux ¢u3nke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOro noaxona. Ilporpamma yweGHOro mnpenmera "®usuka" COOTBETCTBYET TpeOOBaHUAM
@I'OC COO k mnaHupyeMbIM JTHYHOCTHBIM, MPEJAMETHBIM U METalpEeIMETHBIM pe3yiabTaraM oOydeHUs, a
TaKXe YYUTBHIBAECT HEOOXOIMMOCTh PEANTN3alUU MEKIIPEAMETHBIX CBSI3€i (PM3UKHU C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH TpeaMeTaMu. B Hel ompenensrorcs OCHOBHBIC IETH M3Y4YeHHUs (U3WKHA Ha YPOBHE CPEIIHETO
o0miero o6pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeAMeTHBIE (Ha 6a30BOM YpOBHE).

IIporpaMmMa BKJIOYAeET:
IUTAHUPYEeMbIE DPE3yNbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE IpEIMETHbIE
pe3yabTaThl O rofaM o0y4eHHMs;
cojiepkanue yueoHoro npeamera «Dusmkay no rogaM o0ydeHusl.

dusnka Kak Hayka 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BRICTYIIAs B KAUECTBE y4eOHOTO MPEeIMETa B
IIKOJI€, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUM 00 okpyxaromeM Mupe. [lIkonbHbli Kype pusuku
— CHUCTEMOOOPa3yIOIIUN ISl €CTECTBEHHO-HAYUHbIX YY€OHBIX IMPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JIeKaT B OCHOBE IPOILIECCOB M SIBJICHWMM, M3ydaeMbIX XUMUEH, Ouosioruei, ¢uznyeckoil reorpadueil u
acTpoHoMHueH. Mcnonb3oBaHME M aKTHBHOE INMPHMEHEHHE (DU3NYECKHX 3HAHWN OIpenenseT XapakTrep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe PHEPreTHKH, TPAHCIIOPTa, OCBOGHUS KOCMOCA, MOJIy4eHHs
HOBBIX MaTepHalioB C 3aJaHHBIMU CBOWCTBAMM W Jpyrux. M3ydyenue (QpU3MKUM BHOCHT OCHOBHOM BKIJIA[ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaromuxcs, B pOpMUPOBAHNE YMEHHUH TPUMEHSTh
HAy4YHBI METOJI TO3HAHUS NP BBHIMOJIHEHUN UMU Y4€OHBIX UCCIIETOBAHUIM.

B ocHoBy yueOHoro mpeamera "®uzuka" mjs ypoBHS CpeHETO 00IIero oOpa3oBaHUs TOJIOXKEH Pl
ujei, KOTopble MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOCHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW Kypc ABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COICPKHUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanuszayuu. B cooTBeTcTBUU ¢ Hell Marepuan ydeOHoro mpenmera "®duzuka" oObeanHEH
BOKpPYT ¢u3ndeckux Teopuil. Begymum B kypce siBisiercs (OpMHpPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus rnpennojaraet UCIoib30BaHUEe TYMAHUTAPHOTO TOTEHIIAANA
(U3UYECKON HAyKW, OCMBICIICHHE CBS3M pPa3BUTHSA (HU3UKKM C pa3BUTHEM OOIIECTBA, a TakKXKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMHU IIPOOIeMaMHu.



Hoes npuxnaonou nanpaenennocmu. Kypc Gpu3Mku nmpeanonaraet 3HaKOMCTBO € IIUPOKUM KPyrom
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEACTBOM BBEIEHHS 3JEMEHTOB COAEP)KAaHUS, MOCBSILEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHUKH U TEXHOJOTHM, a
TaKXke 00CyKIeHUs TPoOIeM PallMOHATIBHOTO MPUPOIOTIONB30BAHUS M SKOJIOTHYECKOM O€301MacHOCTH.

CrepHEBBIMH 3JIeMeHTaMu yueOHoro npeamera "dusnka'"Ha ypoBHE CpeHEro o0mero o0pa3oBaHus
ABISAIOTCS (pu3mueckue Teopuu ((POPMHPOBAHUE MPEICTABICHUH O CTPYKTYpE MOCTPOCHHS (HU3NYECKOMH
TEOpHUH, poJu (YHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX MPEACTaBICHUAX O IPUPOE,
IpaHMLax MPUMEHUMOCTH T€OPUHl, /Ul ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIA MOAX0/ K ydeOHOMY TpeameTy "dusuka'peanusyercs Mpexae BCero 3a
CUéT OpraHu3alMy SKCIEPUMEHTAIBbHOM AedTenbHOCTH oOydaromuxcs. Jlias 6a30Boro ypoBHs y4yeOHOTro
npeamera "@usnka" — 3TO UCMONBb30BaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB H
1a0opaTOpHBIX paboT, KOTOPBIE B MpOrpaMMe  OOBEIMHEHBI B OOIIMN CITUCOK YYCHUYECKUX MPAKTUYECKUX
pabot. Beinenenne B yKa3aHHOM MEpEYHE JIAOOPATOPHBIX pabOT, MPOBOIUMBIX i KOHTPOJIS M OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30oBaTEIbHOTO MpoIlecca MCXOAS U3 OCOOCHHOCTEW IUIAHMPOBAHHS H
ocHaieHus: kabuHera ¢usuku. IIpm 3TOM oOecneuuBaeTcs OBJIaJeHUE OOYYAIOIUMUCS YMEHHUSIMU
IIPOBOJIUTh KOCBEHHBIE H3MEPEHMsI, HUCCIICOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bosbioe BHUMaHME yIeNseTCs PEUICHHI0 pacu€THBIX M KauyeCTBEHHBIX 3afad. llpum stom mms
pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33a[a4d C SBHO 33JaHHONW (PM3NYECKON MOJENbBIO, TIO3BOJISIOIINE
IIPUMEHSTh W3Y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK U3 OJIHOTO pasjesia Kypca, TaK U HUHTErpupys
3HAHUA U3 Pa3HBIX pa3AeioB. [ KauecTBEHHBIX 3aJay PUOPUTETOM SBIIAIOTCS 3aJaHUsI HAa OOBSICHEHHE
MpOTeKaHus (PU3NUYECKUX SBJIEHUN U MPOLIECCOB B OKPYXAIOIIEH *KU3HU, TpeOyrole BbI0opa pU3NUECKOM
MOJIEJH JIJISl CUTYallH MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmMu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY OOECIeYeHUI0
y4ueOHOro mpotiecca 0a30BbIii YpOBEHb Kypca (DU3MKH Ha YPOBHE CpPEIHEro 00Iero o0pa3oBaHUs J0JKEH
U3y4aThCsl B YCIOBUSX NPEAMETHOro KabuHeTa ()M3MKM WIM B YCJIOBHUSAX WHTETPUPOBAHHOIO KaOWHeTa
IIPEIMETOB €CTECTBEHHO-HAYYHOTr0 IMKJIA. B kabuHere pu3uku 10MKHO ObITH HEOOX0IUMOE JabopaTopHOe
o0opy/noBaHUE Ul BBINOJIHEHUS YKa3aHHBIX B IpOrpamMme YUEHHYECKUX MPAaKTHUUECKUX pPadoT M
J€MOHCTPALIMOHHOE 000PYAOBAHHUE.

JlemoHcTpanoHHOe 000pynoBaHuEe (OPMUPYETCS B COOTBETCTBMM C NPUHLMUIIOM MHUHUMAalIbHOU
JOCTaTOYHOCTH U 00ECTIeYMBAET IOCTAHOBKY MEPEUYUCIEHHBIX B POrpaMMe KITFOUEBBIX JEMOHCTPALMN JIs
UCCIIC/IOBAaHMSI M3YYaeMbIX SBJICHHH U TPOLECCOB, SMIUPUUYECKHX M (DYyHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKHUX IIPUMEHEHUM.

JIaGopaTtopHoe 0OOpYyJOBaHUE Ui YYEHHYECKHX MPAKTUYECKUX paboT Qopmupyercs B BHJE
TEMaTUYeCKHX KOMIUIEKTOB M OOECleyrBaeTcsi B pacuy€re OJHOrO KOMIUIEKTa Ha JBYX OOYYaroLIUXCH.
Tematnueckre KOMIUIEKTHI JJaOOPaTOPHOro OOOpPYIOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
MCIOJIb30BAaHNU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENIBHBIX CHCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 00111eM 00pa30BaHUU SBJISIOTCS:
¢dbopmMHpoBaHHE MHTEpPECa U CTPEMIIEHUS OOydarolluxcs K HayYHOMY HM3YyYEHMIO NMPHUPOJbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe IO3HAHUS U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS
K OKPYXaIOLIUM SIBICHUSM;

(GbopMHpOBaHHE HAy4YHOIO MHPOBO33pPEHMs KakK pe3yibTaTa H3y4eHHsl OCHOB CTPOEHHUS MaTepuu MU
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

(bopMHpoBaHHE YMEHUH OOBSACHATH SBJIEHUS C WUCIOJIb30BAHMEM (U3MYECKMX 3HAHUM U Hay4HBIX
JI0Ka3aTeNbCTB;



(dbopMupOBaHHE MPEACTABICHUN O PoNM (PU3UKU JJIs Pa3BUTHUSL JPYTHX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH.

JlocTukeHue 3TUX 1enel obecreynBaeTcsl peleHUEM CIEIYIOIUX 3a/1ad B MPoLiecce N3YYeHUs Kypca
(¢u3MKK Ha YpOBHE CpEeAHETo 00IIero 00pa3oBaHUs:
npuoOpeTeHre CUCTEMbI 3HAHUN 00 OOUIMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TECOPHSX, BKIIIOYAs
MEXaHUKY, MOJICKYJSIPHYIO (PU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DU3HMKY M 3JIEMEHTHI aCTPO(U3UKH;
¢dbopMHpOBaHHE YMEHUN NPUMEHATh TEOPETUYECKHE 3HAHMUA ISl OOBSICHEHUS (U3NYECKHX SIBJICHUU B
MIPUPOJIE U JJI IPUHATUS IPAKTUUECKUX PEIICHUI B IOBCEAHEBHOM )KU3HU;
OCBOGHHE CIOCOOOB pelIeHHs] Pa3IMYHbIX 3a7ad C SIBHO 3aJaHHON (U3MYECKOl MoJenblo, 3ajad,
[0/Ipa3yMeBalOIINX CaMOCTOSITeNIbHOE CO3/JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIIOBUSIM 3a/1a4uH;
MOHUMaHUE (PU3UUYECKHX OCHOB M MPUHIUIOB JEUCTBUS TEXHHUYECKHX YCTPOWCTB M TEXHOJOTHYECKUX
IIPOLECCOB, UX BIIMSAHUSA HA OKPYXKAIOLIYIO CPENY;
OBJIAJICHUE METOJaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHHS W TPOBENEHHS (DU3MUYECKHX HKCIIEPHUMEHTOB,
aHaJIM3a ¥ MHTEPIpETauy HHPOPMaIUH, OTIPEIEICHHUS TOCTOBEPHOCTH TOIYIEHHOTO PE3yIbTaTa;
CO3J]aHUE YCIIOBUH Ul pa3BUTUSL YMEHUN ITPOEKTHO-UCCIIEN0BATEIBCKON, TBOPYECKON AEATENBHOCTH.

Ha usydenue ¢usuku (6a30BbIil ypoBeHb) Ha YpOBHE CpeiHEro obuiero odpazoBaHust orBoautcs 136 wacos: B 10
Kiacce — 68 yacoB (2 Jaca B Hezeno), B 11 kimacce — 68 gacos (2 yaca B HEIEINO).

[Ipemiaraemeiii B Imporpamme nepevyeHb JabopaTOpPHBIX M TPAKTHUYECKUX paboOT SBISIETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JAETaeT BHIOOpP TMpOBEICHHs JTa0OpaTOPHBIX PadOT M ONBITOB C YYETOM
WH/IMBUAYAIHBIX OCOOCHHOCTEH 00yJarOIINXCS.

Jis obecrieueHUs KOMIUIEKCHOTO — E€aroru4eckoro BO3ACHCTBHS Ha 0OO0ydyaloumuxcs,
YUYUTBIBasi MX BO3pPACTHbIE OCOOEHHOCTH, a TakKe OOL[Me TEHACHIUU 3BOJIOLUMM  COBPEMEHHOTO
o0miecTBa W COLMAJIbHBIA 3aKa3 IIKOJE, UCHOJb3YeTCsl IHUPOKHUI CIEKTP TEXHOJIOTMH, OCHOBAHHBIX Ha
MIPUMEHEHUHU OIpEEIeHHBIX CIIOCOO0B OpraHu3anuu yueOHoN padoThl (TeMaTuueCcKui 010K, TPOEKTHBIH
METOJl U JIp.), COYETaHHUIX pPa3HOOOpa3HbIX (GOpPM 3aHATHH (MrpoBbIE (HOPMBI, MOAECTUPOBAHUE CUTYAIUH,
JEKIIMOHHO-CEMUHAPCKUE MPaKTUKYyMbl U Jp.), UCIOJIb30BAHUM COBPEMEHHBIX TEXHUYECKUX CPEACTB,
BO3MOXKHOCTEH JMCTaHLMOHHOTO OOY4YEHHs C MCIOJb30BaHUEM LU(MPOBBIX TEXHOJOTUH, 3JIEKTPOHHBIX
00pa30BaTENIbHBIX PECYPCOB.

K TakoBbIM OTHOCATCS (OpPMBI, METOABI Y4EOHBIX 3aHATUH C NPUMEHEHHEM TEeXHOJOTUH
poOaeMHOro 00y4eHus, IPOEKTHOTO METO0/1a, MOAYJIbHON TEXHOJIOTUH, y4eOHO — UTPOBON JI€ATEIbHOCTH,
o0y4eHHs B COTpYJHHYECTBE, MH()OPMAIMOHHO — KOMMYHMKAIIMOHHBIX TEXHOJIOTUH, KEHC—TEXHOJIOTHUH,
TOI'C, TexHOIOTUY UHTEIUIEKT — KapT, IPUMEHEHUS! MKOHUUECKUX MOJIENEeN, TEXHOJIOTUH «I1€pEBEPHYTHIN
KJIacC» U JIp.

@®opMbl U BUIBI OLIEHKH KauecTBa OOpa30BaTENbHBIX PE3Yy/lbTATOB, MEPUOJUYHOCTH IPOBEICHUS
OLIEHOYHBIX Tpolenyp no yuyeOHoMy mnpeamery «Pusuka» omnpenenstorcs [lomoxxenuem o ¢opmax,
MEePUOJNYHOCTH, TOPSAIKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH MPOMEXYTOUHOM aTTecTallud 00y4Jarouuxcs
MBOY rumnasus Ne 1 r. ITonsipusie 3opu.

B Hauvane ydeOHOro roma B NEpBBbIM roJ M3y4eHHs IpeaMETa Ha YPOBHE CpPEJHEro OOLIero
obpazoBanus (10 kiacc) ¢ 1eIbI0 OIEHKHM TOTOBHOCTH K H3YUEHHIO INpeIMeTa MPOBOJIUTCS CTapTOBas
JIMarHOCTHKA, KOTOpas SBIISETCS OCHOBOM [JIs OLIEHKH JMHAMUKUA 00pa30oBaTeNIbHBIX JOCTHUXEHHM
obyuaromuxcs. B 11 kimacce B Hauane yueOHOTO rojia IpOBOJUTCS CTapTOBasi IMAarHOCTHKA, KaK MpoLenypa,
HampaBJIeHHAas Ha OLEHKY FOTOBHOCTH K HM3YYEHHUIO y4yeOHOro mpeamera. Pe3ynbTarel Takoil CTapTOBOMA
JMArHOCTUKHU SIBJISIIOTCS. OCHOBAaHUEM JIJIi KOPPEKTUPOBKH Y4YEOHBIX MPOrpaMM W HHAMBUAYAIU3AINH
y4eOHOro nporecca.

Tekymiass oOLlEHKa TPOBOJUTCS C LEJIbI0 OMNpeNeieHUs] HMHIUBUIAYAIbHOTO IPOJBUKECHUS
o0ydJaromerocss B OCBOGHHH NpOrpaMMbl y4yeOHOro mpeamera. B Tekymiedl OLIEHKE HCIOIb3YIOTCA
pasnuyHble (OPMBI M METOAbI MPOBEPKH (YCTHBIE M IUCBMEHHBIE OIPOCHI, IMPAKTUYECKHE PpabOTBHI,
TBOpYECKHE pabOThl, MHIAMBHIYyaJIbHBIC W TPYNIOBbIE (OPMBI, caMO- M B3aUMOOILICHKA, pedaeKcHs u
apyrue). Pe3ynbTaThl TEKyLIEH OLIEHKH ABIISIOTCS OCHOBOW JJIsl MHIUBUAYAIU3alMK y4eOHOTro Ipolecca.

Temarnueckasl OLIEHKA OCYILECTBISETCS 10 OKOHYAHUHM M3YyUYEHUS pasziena U MPEAIoyaracT OLeHKY
YPOBHSI JOCTHIKEHHUSI TEMaTHMYECKHX IUIAHMPYEMBIX pe3yJIbTaToOB IO npeamery. dopmamMu TeMaTHYECKOU
OLIEHKU SIBJISIIOTCS KOHTPOJIbHbBIE PaOOTHI.



[Ipomexxyrounast arrectanus B 10 kmacce mpoBoauTcs B GopMe rogoBOHM KOHTPOIHHOW PaOOTHI.
®opMoil MpoMexXyTOUHOM arrectauuu B 11 kimacce sBAsieTCs YYeT MAOCTHXKEHHM WHAMBUIYaJIbHBIX
aKaJeMHYECKHUX JOCTHXKEHUN 00yUYarOIUXCsl.

Wrorosas arrecranus - Ipoleaypa BHEIIHEH OLICHKH, PE3yJIbTaTOM KOTOPOU SIBISIOTCS PE3YJIbTaThl
rocy/iapcTBeHHOM utoroBoi arrecrauuu. [lo yuebnomy npeamery «dusuka» odyyaronmecs caaroT SK3aMeH
Ha T0OpPOBOJILHOW OCHOBE IO CBOEMY BBIOODY.

YueOupiii npeamer «®dusuka» Ha YpoOBHE cpeAaHero oOmiero o0pa3oBaHus OINUpaeTcs Ha
MEXIPEIMETHBIE CBSI3M, B OCHOBE KOTOPBIX JIGKUT OOpamleHue K TaKUM Y4eOHBIM MpeaMeTraMm, Kak
«["eorpadusy, «MatemaTrkay, «OCHOBbI 0€30aCHOCTH KU3HEAEATEILHOCTI Y, «XUMUS», «bromorusy.

Bocrniutanue o0yJarommxcst cpecTBaMu yaeOHOTo npeameta «Du3ukay
BocnurarenpHbiil notennnan yueOHoro npeamera «Ousuka» peanusyercs 4epes:

- MIPUBJICYCHUE BHUMAHUs 00YYarOIIUXCs K [IEHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha ypOKax sIBICHUH,
OpraHM3alMio UX padOoThHI C MOJIy4aeMOil Ha ypOKe COLMaIbHO 3HAYUMON MH(pOpMaLeld — HHULIUMPOBAHUE
ee 00CYXXJeHHS, BHICKa3bIBaHUSI 0OYYAIOIIMMUCS CBOErO MHEHHS IO €€ MOBOJY, BHIPAOOTKH CBOETO K Hel
OTHOILLEHUS;

- JEMOHCTpallMi0 OOyYarouuMcs TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEACHUS,
MIPOSIBIICHUS YEJIOBEKOTIO0US U JOOPOCEPICUYHOCTH, Yepe3 Mo100p COOTBETCTBYIOUINX TEKCTOB ISl YTCHMUS,
3a/1a4 JJi perieHus1, TpOOJIEMHBIX CUTYALMH 1711 00CYKICHUS B KJIacce;

- MPUMEHEHUE Ha ypOKaxX HMHTEPAKTUBHBIX (PopM pabOThI C OO0YUYAIOLUIUMUCS: WHTEIIEKTYaTbHBIX
Urp, CTUMYJHUPYIOUIUX I103HABATEIbHYI0 MOTHBAIMIO OOYYaIOIIUXCS; IUAAKTUYECKOrO TeaTpa, TI/Ie
MOJIyYEHHBIE HA YpPOKE 3HAHUSI OOBITPHIBAIOTCA B TeaTPajbHBIX MOCTAHOBKAX; IHUCKYCCHI, KOTOpPBHIE TAOT
00yJaromuMcsi BO3MOXKHOCTh MTPHOOPECTH OIBIT BEJACHHUS KOHCTPYKTHBHOIO JIMAJIOTA; TPYIIIOBOM PabOTHI
Wik paboThl B Mapax, KOTOpbIE y4yaT OOy4aromuxcs KOMaHTHOW paboTe M B3aMMOJICHCTBHIO C APYTUMU
00yJaromuMuUCs;

- UHUIIMUPOBAHKUE U TOJICPKKY MPOEKTHOW U MCCIIEOBATEIBCKON ACSITENIbHOCTH O0YYarOIIUXCS B
paMKax peaJn3alid UMHU WHIAUBUIYAJIBHBIX W TPYNIOBBIX HCCIEAOBATEIBCKUX IMPOEKTOB, YTO JacCT
o0yJaronuMcsi BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSATEIHHOTO PEIICHUs] TEOPETHUECKON MPOOIEMBI,
HaBBIK T€HEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX HJIEH, HABBIK YBAXXKUTEIHHOTO OTHOIICHUS K YY>KUM
uaesM, ohopMICHHBIM B paboTax IPYrHX HCCIeAOoBaTeNei, HaBBIK IMYOJWYHOTO BBICTYIJICHUS TMepen
ayJIMTOpHEH, apr'yMEHTHPOBAHUS M OTCTAWBAHUS CBOCH TOUKU 3PEHHS.

COJEP/KAHUE OBYYEHUA

10 KJIACC
Pa3neu 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®dusnka — HayKa o npupoje. Hayunsle MeTObI MO3HAHUSA OKPYKAOIIEro Mupa. Poib skciepuMenTa u
TEOPUH B MIPOLIECCE TO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PUBHKE.

MopenupoBanue (Qpu3nyueckux sBICHUN U mporeccoB. Hayunbsie rumore3sl. Ousndeckue 3aKOHBI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBUS.

Pons m mMecto uszuku B (pOpMHUPOBAHMHM COBPEMEHHON HAy4YHOH KapTHUHBI MHpA, B NMPaKTHUECKOU
NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBwxeHHe. OTHOCHUTENBHOCT MEXaHMYECKOro nBwkeHus. (Cucrema oOTcyéra.
Tpaexktopus.

Ilepemerienne, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTb) U YCKOPEHHE MaTepHaibHON
TOYKH, X IIPOCKIIUU HA OCH CUCTEMBI KOOpAuHAT. CII0KEHNE IEPEMELICHUN U CII0KEHUE CKOPOCTEHN.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE MpPsIMOJMHEHHOE NBHXeHue. ['padmku 3aBUCHMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUSA MAaTEPUAILHOU TOYKU OT BPEMEHH.



CBoOoaHoe majeHre. Y CKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneiiHoe nBuxeHue. J[BukeHHE MaTE€pUAIbHOW TOYKM MO OKPY)KHOCTH C IMOCTOSHHOM IO
MOJYJII0 CKOpPOCTbIO. YTJIOBas CKOPOCTh, JIMHEWHas cKkopocTh. llepmoxm u wyactota oOpaiieHus.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHnuyeckue ycTpolcTBa U NPAKTUYECKOE IIPUMEHEHHUE: CIUAOMETD, IBUKEHUE CHAPSAOB, LIETIHBIE U
PEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK IBHKECHHUSL.

[Ipeo6pa3oBanue ABMKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Hanpasiienue ckopocTH Mpu IBUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOIO JBUKEHHUS C LIENIbIO ONPEIEICHHS] MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOLICHUS] MEXKIY MYTSIMU, IPOUJIEHHBIMU TEJIOM 3a IOCJIEOBATEIbHbBIE PaBHBIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune nBUXKEHUS IAPUKA B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHOcuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. MIHEprmanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cyneprno3uiuu cuil. Bropoii 3akon HeroToHa 111 MaTepuanbHON TOYKH.
Tperuit 3akoH HproTOHA J17151 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunsl TpeHust (mokosi, ckoibxeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs
CKOJIb)KEHUS U cuia TpeHus nokos. Koapdumuent tpenns. Cuna cOnpoTHBIEHUS NPU IBHKEHUU Tella B
KHUJIKOCTHU WU rase.

[ToctynarenbHoe U BpalaTteabHOE ABUKEHHE aOCOIIOTHO TBEPAOIO Tea.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpateHus. [1neuo cumbl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHuueckue ycTpoiicTBa M NMPaKTUYECKOE NPUMEHEHUE: MOJIUIMITHUKH, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOINX TEI.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3yuenue nBmxeHus: Opycka o HaKJIIOHHOH MJI0CKOCTH.

HccnenoBanme 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOUIUX B MPY>KUHE U PE3UHOBOM 00paslie, OT UX
nedopmariiu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE



Nmnynbe MarepuanbHON TOUKH (Tea), CUCTEMbl MaTepHaIbHbIX TOYEK. MIMIyIbC CHIIBI M U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTMBHOE JBMKCHHUE.

Pabotra cribl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorennmaneHast »Heprus. [loTeHuumanpHas »JHEprus ynpyro JaeGOpPMHPOBAHHOM MPYKUHBL
[TorennmanbHast SHEPrys Tesia BOJU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuansHble U HEMOTEHUUANbHBIE CHIIBL. CBs3b pabOThl HEMOTEHIMAIbHBIX CHII C MU3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnyeckue ycTpoHWcTBa M NPAKTHYECKOE IPHUMEHEHHWE: BOIAOMET, KONEP, NMPYKUHHBIA IHCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon noTeHLIMAIBHON YHEPTUM B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCoONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBa3u pabOThl CHJIBI C HU3MEHEHMEM MEXaHUYECKOM SHEepruM Teja Ha Ipumepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Pazpnen 3. MosekyaspHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJNOXKEHHUSI MOJIEKYISIPHO-KUHETHUYECKOH TEOpUM UM HX ONBITHOE O0OOCHOBAaHHUE.
BbpoynoBckoe nuxenue. Juddysusa. Xapaktep ABMKEHHUS] U B3aUMOJEHCTBHUS 4acTUll BemiectBa. Monenu
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX Te€I U OOBSICHEHUE CBOICTB BELIECTBA HAa OCHOBE 3THUX MOJEIIEH.
Macca u pazmepsl mosekyi. KonnuectBo BemectBa. [loctosnnas ABorajpo.

Tennosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HAEATIBHOTO
raza. AGCONIIOTHas TeMIlepaTypa Kak Mepa CpeiHed KWHETHYECKOW HHEPTruH TEIJIOBOrO JIBUKEHUS YaCTHIL
raza. lllxama temmneparyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHune MeHnneneesa—Kianeiipona. 3akoH
HNanerona. M3omporeccsl B HaeallbHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | 'paduueckoe
IpeICTaBIeHNE N30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BeliecTBa, (ororpaguu MOJEKyl OpPraHU4ecKHUX
COCIMHECHUM.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mogens 6pOyHOBCKOTO JTBHXKEHUSI.

Mogens onbiTa LlTepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHS.

Mopaenb, HIUTFOCTPUPYIOIIAs MPUPOLY TaBJICHHUS ra3a Ha CTEHKHU COCy/a.

OMnBITHL, MIUTFOCTPUPYIOLIME YPABHEHUE COCTOSTHUS HJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpeHUH 00bEMa KOMHATHI,
JABJIEHUS U TEMIIEpATyphl BO3lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IApaMEeTPpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku



TepMmonunaMmuyeckasi cucreMa. BHYTpeHHsSI SHEprus TePMOJAMHAMUYECKON CHUCTEMBI M CIIOCOOBI €&
n3MeHeHus. KonndyecTBo TemnoTsl U pabota. BHyTpeHHss sHEprusi 0JHOATOMHOIO UealbHOro ra3a. Bussl
TeIUIoNepeiay: TEIUIONPOBOJAHOCTh, KOHBEKLHUS, HW3JIydeHUE. YAenbHas TeIUIOEMKOCTh BELIECTBA.
KoinuecTBo TEII0THI IpH TEMJIONEpeEaye.

[Tonsarue 06 ammabatHOM mporecce. IlepBblif 3aKkoH TepMoarHAMUKH. [IpMeHeHne mepBoro 3aKkoHa
TEPMOJMHAMHUKH K n3omnporeccam. I'padudeckas uHTEprpeTanus paboTh rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.

TennoBsie MamuHbl. [IpuHIUTBL AelicTBUS TEIIOBBIX MalvH. [IpeoOpa3zoBaHus SHEPTUU B TEIUIOBBIX
MamuHax. KoadduuueHt mone3Horo aeicTBus TerioBod mammubl. [{ukn Kapno u ero xosddummeHt
MOJIE3HOTO ACHCTBUS. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPTETUKH.

TexHuyeckue ycTpoHCTBa U MPAKTHUECKOE IIPUMEHEHUE: ABUTaTelb BHYTPEHHETO CropaHusi, ObITOBOI
XOJIOMJIbHUK, KOHTULIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEpruM Tejla MpH COBEPIICHHH PAaOOTHI: BBUIET MPOOKH M3 OYTBUIKH TOJ
NEMCTBUEM CKATOIO BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTEM TpeHHs! (BUIC0IEMOHCTPALIMS).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTyphbl) Teja IpH Terionepenaye.

OmnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, PeaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpa3zoBanne u KoHAcHcanus. Mcrmapenwe u KurneHue. AOCONIOTHAsT M OTHOCHTEIbHAs
BJIQXKHOCTh BO31yxa. HacbleHHbIil nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHS CBOWCTB KpucTayuioB. Kumakue
kpuctainsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue M kpucraudzanus. Y AeiabHas TEIJIOTa IUIABJICHMSL.
Cybnumarusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoicTBa M NMPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP M IMCUXPOMETP, KaTOPUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne npy NoHM>KEHHOM JIaBICHUM.

CriocoObl U3MepeHHs BIaKHOCTH.

HaGmtoneHne HarpeBaHUs U TUIaBICHHS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepenue OTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

Onektpu3anus Teln. OJEKTpUYecKHd 3apsa. JBa Buaa anekTpudeckux 3apanoB. [IpoBomHMKw,
JOUBJICKTPUKHU U MOITYIPOBOAHHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOrO 3apsaa.

BsaumopeiictBue 3apsanoB. 3akoH KynoHa. ToueuHslil 2J€KTpUUECKUN 3apsa]l. DIEKTPUUECKOE IOJIE.
Hanpsok€HHOCTD  deKkTpudeckoro nmnoms. IIpuHnun cynepno3uuuu  3ieKTpUdecKux moied. JIunum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PaGora cun snekrpocrarnueckoro mons. [lorennman. PasHocTes moreHiumanoB. lIpoBomHuku u
IOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IoJIe. JIManeKTpuyecKkas IpOHUIAEMOCTb.



DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TJIOCKOTO KOHAEHCATOpa. JHEPrus 3apsyKEHHOTO
KOHJIEHCATopA.

TexHuueckue  ycTpoWcTBa M MPAKTHUYECKOE  IPUMEHEHHUE:  DIIEKTPOCKOI,  BIIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJICKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM II0JIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOUIAIM IUIACTUH, PACCTOSHUSI MEXIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31ekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUA 3JEKTPUUYECKOro Toka. Mcrounuku toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpspkenune. 3akon Oma i1 ydacTka LETu.

DNEeKTpUUECKOE COINPOTUBIIEHUE. YJAEIbHOE CONpOTUBJIEHHME BemiecTBa. IlocnenoBarenbHoe,
MapaJuIeIbHOE, CMEIIAHHOE COETMHEHUE TIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb 3IEKTPHUYECKOTO TOKA.

DNEeKTpOABUKYIAs CUJla U BHYTPEHHEE CONPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma A MOJTHOU
(3aMKHYTOH) 351eKTpuueckoi nenu. Koporkoe 3aMbIkaHue.

DNEeKTpOHHAsT NTPOBOJMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COMNPOTUBIICHUS METAUIOB OT
Temrneparypbl. CBEpXITPOBOJIUMOCTb.

DneKTpUuYecKuii TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX MTyYKOB.

[MonynpoBonauku. CoOCTBEHHas W MpPUMECHAash MPOBOJAMUMOCTH TOJYMpPOBOAHUKOB. CBolcTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYeCKU TOK B PacTBOpax W pacllliaBax AJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs TUCCOLAAIMS.
DneKTponus3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHu4eckue YCTpOMCTBA UM MPAKTUUYECKOE MPUMEHEHHUE: aMIepMEeTp, BOJBTMETpP, PEOCTarT,
HUCTOYHUKUA TOKA, DJIEKTPOHATPEBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENBbHBIE MPUOOPHI, TEPMOMETP
COTMPOTHUBIICHUS, BaKyYyMHBIM JHOJ, TEPMHUCTOPBI U (HOTOPE3UCTOPHI, TMOTYNMPOBOAHUKOBBIN THO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue critbl TOKa U HAPSHKCHHUS.

3aBUCHMOCTb COMPOTUBIICHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOMIAAM TONEPEYHOrO
CEUYEeHMS U MaTepHaa.

CwmemianHOe COeIMHEHUE TPOBOTHUKOB.

[Ipsimoe n3MepeHue 3MeKTPOABMKYILEH cuibl. KOpoTkoe 3amMblkaHUE TaJbBAHHMYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3/1yXa.



OnHOCTOPOHHSASA IPOBOJUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yueHne cMeImaHHOr0 COeAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CUiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGmonenue anekrposnusa.

MesknpeaMeTHbIe CBS3H

Nzydenne xypca ¢usuku 6a30Boro ypoBHs B 10 Kiracce OCyIIECTBISETCS C YIETOM COACPKATEITBHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XMMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAYYHOTO IIO3HAHUS: SIBIICHHE,
Hay4Hblil (akT, rumoresa, ¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONI0IEeHHE, SKCIIEPUMEHT,
MOJICJINPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUWH, NuHeWHas ¢GyHKuus, napabosa, runepboia, uX
rpadKyd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MIPOEKIIMHM Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanuueckoe ABMKEHHME B KUBOM mpupone, aud@ys3us, ocMOC, TEIIO0OOMEH >KHUBBIX
OpPraHu3MoOB (BUbI TEIUIONEPEIaut, TEMJIOBOE PAaBHOBECHUE), DIICKTPUUECKHE SBJICHUS B )KUBOM IPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHME aTOMOB U MOJIEKYJ, MOJIb BEILECTBA, MOJISpHas
Macca, TEIJIOBbIe CBOMCTBA TBEPIBIX TeJ, JXKUAKOCTEH M Tra3oB, 3JIEKTPUUYECKHE CBOICTBa METAJUIOB,
JIEKTPOJIMTUYECKAs AUCCOLMAIMS, FaJIbBAHHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHue ABUKEHHUM C MCIIOJIb30BAHHMEM MEXAHHU3MOB, YUET TPEHHUS B TEXHHKE,
MOJIIMITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAHEHUs UMIIyJbCa B TEXHHUKE (pakeTa, BOAOMET U JPYyrHe),
JIBUTATEIb BHYTPEHHETO CrOpaHus, MmapoBas TypOuHa, OBITOBON XOJOJMWIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCII€ HAHOMAaTepHajJoB, U HAHOTEXHOJIOTHUH,
JIEKTPOCTaTUYECKas — 3allUTa, 3a3eMJIGHHE  DJIEKTPONpPHOOpOB, KCEPOKC, CTPYWHBIH  IpPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Paznen 4. daekrpoauHaMmnka

Tema 3. Maznummnoe none. InNeKMPOMAZHUMHAA UHOYKUUA

[TocrossuHble MarHuThl. B3anMoIelcTBHE TOCTOSHHBIX MarHuToOB. MarnutHoe moiie. BekTtop
MarHuTHOM WHAYKIMH. [IpuHOWIN Cyneprno3uiMyd MarHUTHBIX MOJed. JIMHMM MarHuTHOM WMHIYKLIHH.
KapTuna nuHMil MAarHUTHON MHIYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MaruuTHOE moJjie MPOBOAHUKA C TOKOM. KapTuHa JIMHMI MHAYKIMA MAarHUTHOTO TOJISI JIJTMHHOTO
NpsIMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO NPOBOJHHUKA, KaTyIIKM C TOKOM. OmbIT IpcTena.
B3anmoneicTere npoOBOJHUKOB C TOKOM.

Cuna AMniepa, €€ MOJlyJIb M HAallpaBJICHUE.

Cuna Jlopenma, e€ Moayiab W HampaBieHHe. J[BHKEHHE 3apsyKeHHOW 4YacTUILBI B OJHOPOJHOM
MarHuTHOM Tone. Pabota cunbl Jlopena.

SIBrieHME PIEKTPOMArHUTHON MHIAYKIMHU. [I0TOK BEKTOpa MarHUTHOM MHIYKIHH. DJIEKTPOABUKYIIAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

BuxpeBoe snektpuueckoe mnoje. DNEKTPOABMKYIAs CUila MHAYKIIMKM B MPOBOJHUKE, ABUKYIIEMCS
MOCTYNAaTEIbHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBJI€HME CAMOUHAYKIIMH. DJIEKTPOBUKYIIAS CHIIa CAMOMHTYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.



DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpoONCTBa U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MArHHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHI], MHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE NEKTPOMArHUTHOM UHAYKIWH.

IIpaBuio JleHuna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAaAZHUMHbIE KONEOAHUA

KonebarenbHast cuctema. CBOOOOHBIE MeXaHWYeckue KojebaHus. l'apmMoHuyeckue KojeOaHus.
[lepuon, uvacrora, ammutyna u ¢asza xonebanuil. [IpykuHHBIN MasTHUK. MaTeMaTUYeCKU MasTHUK.
VYpaBHeHHe rapMOHHUECKHUX Kosebanuil. [IpeBpaliieHne sHeprun npu rapMOHMYECKUX KOIeOaHUsX.

Konebarenbubiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHbIE KOJeOaHUS B UJCATIbHOM KOjeOaTelbHOM
KOHTYpe. AHaJOrus MeX/1y MEXaHWYECKHMMM U DJIEKTPOMAarHUTHbIMU KosebaHusmu. ®opmyna TomcoHa.
3aKOH COXpaHEeHHUsl SHEPTUH B UJICATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxamoomux KoseOaHUsAX. BBIHYKIeHHble MeXaHHUecKkue kojeOaHus. Pe3oHaHc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHbIE KOJIEOaHus.

[lepemennbiii  Tok. CuHHYCOMAANbHBIM TNEpeMEHHBIH TOK. MOIIHOCTh TNEPEMEHHOro TOKa.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpanchopmarop. [IpousBocTBo, nepeaaya u NoTpedIeHNE FNEKTPUUECKON SHEPTUU. DKOJIOTUYECKUE
PUCKU TIPU MPOU3BOJICTBE 3JEKTposHepruu. KynbTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3HU.

TexHuuyeckue ycTpoHCTBa W IPAKTUYECKOE MPUMEHEHHE: DJIEKTPUUECKUN 3BOHOK, TI'E€HEPATOP
IIEPEMEHHOT0 TOKa, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MaTEMAaTUYECKUN MasTHUK).

Hab6mronenune 3aryxaronumx Kojie0aHu.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

Hab6mronenue pezonanca.

CBoOOAHBIC PJIEKTPOMArHUTHBIC KOJICOAHMS.

OcumsutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA WM HAIPSDKEHUS OT BPEMEHH) JJIsl AJIEKTPOMArHUTHBIX
KOJICOaHUH.

Pe3oHanc mnpu 1mocienoBaTENbHOM — COEOUHEHUM  PE3UCTOpa, KaTyIIKM WHAYKTUBHOCTH U
KOHJIEHCaTOopa.

Mogens JIMHUY 3J1eKTpoIepeayu.



Yuenuueckuii sxcnepumenm, nabopamopuule pabomol

HccnenoBanue 3aBUCMMOCTH MepUO/ia MalbIX Kosie0aHUIl rpy3a Ha HUTU OT JJUHBI HUTH U MaccChl
rpy3a.

HccnenoBanue nepeMEHHOIO TOKa B LENU M3 IIOCIENI0BAaTEIIbHO COEJUHEHHBIX KOHJEHCATOpA,
KaTyILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

MexaHuueckue BOJIHBI, ycioBUsl pacnpocTpanenus. Ilepuoa. CxopocTh pacnpocTpaHeHMs] U JUIMHA
BouiHbI. [lonepeunsie u npoaonbHbIe BoJHBL. UHTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CKOopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBI. Y CIIOBUS M3JIY4EHHS JEKTPOMArHUTHBIX BOJIH. B3aummHas opueHTauus
BekTOpoB E, B, V B anektpomaruutHoil BonHe. CBOICTBa 3JEKTPOMArHUTHBIX BOJH: OTPa)KEHUE,
npeJoMIIeHUE, moysipu3anus, auppaxuus, narepdepernns. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[Hxana sneKTpOMarHuTHBHIX BOJIH. [I[puMeHEeHNEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIB paTuOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoWcCTBA U IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE  MHCTPYMEHTHI,
yJIBTPa3ByKOBasi JUArHOCTUKAa B TEXHUKE U MEOULUHE, pajap, pPajAuONpUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PacCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJILHBIX BOJIH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeTOMICHUS MEXaHUIECKUX BOJIH.

Habmtonienue nnrepdepeHny U AMPpakiuy MEXaHU4eCKuX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

UccnegoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXXeHHE, NPEOMIICHHE, TOJspU3alus,
audpakius, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpssmonnHeliHOE pacnpocTpaHEHUE CBETAa B OAHOPOIHOM cpene. JIyu cBera.
To4euHbIi1 ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaXkeHus cBeta. [locTpoeHne n300paxeHu B TIIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3akoHbI IpeoMIIeHUsI cBeTa. AOCONIIOTHBIN MOoKa3aresb npenomienus. [loiaHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPaKEHHUS.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparomnue u pacceuBaronie TUH3bI. ToHkas nauH3a. DOKYCHOE PACCTOSHHE M ONTHYECKAas CHUIa
ToHKOW nuH3bI. [locTpoeHne n300paxkeHii B cOOMpAIONINX U pacceHBaIONINX JuH3aX. DopMmyrna TOHKOM
JIMH3BL. YBeINYeHne, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBass ontuka. MaTepdepenums cBera. KorepeHTHbIE HWCTOYHHKHW. YCIOBHUS HaOIIOIEHUS
MaKCUMyMOB ¥ MHHHUMYMOB B HHTEP(PEPECHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YcinoBue HaOMIOJCHHUS TIaBHBIX MaKCHMYMOB TMpU
MaJeHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEUIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoHCTBa M MPAKTHUECKOE MPUMEHEHUE: OYKH, Jymna, ¢poToanmnapar, IpOoeKIMOHHbIN
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs perIéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacpocTpaHeHue, OTpaKeHHEe U pesioMmiieHue cBeta. OnTuyeckue mpruoopHI.



[TonHoe BHYTpeHHEE oTpakeHre. Mojenb CBETOBOIA.
HccnenoBanue CBOMCTB N300pakKeHHM B JIMH3aX.
Monenu MUKpOCKOIa, TEIeCKOoIIa.

HaGmonenue naTepdepeHiim cBera.

HaGmonenue nudpaknuu cBera.

HaGumonenue aucrepcuu cBera.

[Tonyyenue crekTpa ¢ HOMOIIBIO MPU3MBI.
[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEUIETKY.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3mepenue nokaszarens IpeJoMIeHUS CTEKIIA.
HccnenoBanue CBOMCTB N300payKeHHIA B JIMH3AX.
HaGirotenue pucriepcuu cBera.

Pa3jnen 6. OcHOBBI cieMAIbHOM TEOPUHM OTHOCHTEILHOCTH

['panuubl  NPUMEHMMOCTH  KJIIACCMYECKOW  MexaHuku. [locTynmarel  cnenuanbHOW — TEOpHH
OTHOCUTEILHOCTH: WHBAPUAHTHOCTb MOIYJSl CKOPOCTH CBE€Ta B BaKyyMe, MPHUHUMUII OTHOCHTEIBHOCTH
OHHIITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU U COKPAILCHUE IJIUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®oronsl. opmyna [1nanka cBs3u s3HEepruu GOTOHA C €ro YaCTOTOW. DHEprus U UMIYJIbC (POTOHA.

OtkpeiTue u wucciaenoranue ¢ororpdexra. Ombitel A. I'. CronmeroBa. 3akoHbl (oTodddexTa.
VYpasuenue Ditnmreitna s hotodddexra. «KpacHas rpanuiay hotodddekra.

Hasnenue ceera. Oneite [1. H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue ycTpoicTBa M TNpPaKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT, (OTOJATUUK, COTHEYHAs
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPeKTa.

CBeToauOI.

Conneuynas Garapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OnbiThl Pezepdopaa no paccesnuto o -gactunl. [Inanerapuas Moaens aroma.
[Toctynatsl Bopa. M3nyuenue u nornomenue (OTOHOB MpH MEPEX0e aTOMa C OJHOTO YPOBHS SHEPIHH Ha
npyroii. Bunsl ciektpoB. CriekTp ypOBHEN SHEPIUH aTOMa BOJIOPO/A.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYeHHE.

TexHu4ecKkue ycTpOMCTBA W TPAKTUYECKOE IMPUMEHEHHE: CICKTPAIbHBIA aHaau3 (CHEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYECHHUS.



Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamoptovle pabomol

Hal6mronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JT0KA3bIBAIOLIUE CIOXKHOCTb CTpOEHUS sjpa. OTKpbITHE PAaaIUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompenencHWio cocrtaBa paaHOaKTUBHOTrO u3nmydeHus. CBoiicTBa ambda-, Oera-, ramma-
u3iydeHus. BiausiHue paioakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TpOoTOHA W HehTpoHa. Hykinonnas mognens siapa IeiizenOepra—lBanenko. 3apsa spa.
MaccoBoe uncio sapa. M3otomsl.

Anbda-pacnaz. DIEKTpOHHBIM W  TO3UTPOHHBIM  Oera-pacmazn. ['amma-u3nydeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.

DHeprust CBA3HM HYKJIOHOB B sizipe. S nepHbie cuiibl. JledekT Macch sapa.

AnepHsle peakuuu. JleneHre U CUHTE3 SAEp.

Anepupiii peakrop. TepmosinepHblii cuHTe3. [IpoOnembl M NEPCHEKTUBBI SACPHOM HSHEPreTUKHU.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHbIe B3auMOIeiicTBIS. EqUHCTBO (hr3rueckoi KapTUHBI MHpA.

TexHuueckue ycTpoilcTBa M IMPAKTUYECKOE MPUMEHEHHUE: JT03UMETp, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTynK HOHU3HUPYIOUIUX YACTHUII.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMM M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneynas cucrtema.

Connue. Conneunast aktuBHOCTh. Mcrtounuk sHeprun ConHua M 3BE31. 3BE3IBI, UX OCHOBHBIE
XapakTEePUCTUKU.  JuarpaMma  «CHEKTpaJbHBIA  KJIAaCC  —  CBETHMOCTBY».  3BE3/BI  TJIABHOM
MOCJIEZI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBb» JJIsi 3BE3] TJaBHOM IOCIEI0BaTEIbHOCTH.
Buyrtpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXO0XKACHUM M 3Boironuu ConHia u
3BE311. DTambl )KU3HU 3BE3]I.

Mneunsiii [1yts — Hama [Manaktuka. [lonoxenue u apmxenue Conuua B ['anaktuke. TUIBI TalakTHK.
Papnoranaktuku u kBazapbl. YEpHbIE OBIPHI B sIAPAaX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. Paz6eranue ramaktuk. Teopust Bosbmioro
B3pbIBA. PEIIMKTOBOE H3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habntonenuss HEBOOPYXEHHBIM TIJ1a30M C HCIOIb30BAHUEM KOMIIBIOTEPHBIX TPHIOKEHUNA s
OTIpe/ieNICHUs] TOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MOJTYLIApUsL U SIPKUE 3BE31BL.

Ha6monenus B Teneckon JIyHsl, uranet, Minewyroro [yrtu.

O0o0maroniee NnoBTOpPEeHUE

Ponb pu3uky 1 acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COIIMATIbHON U 3THUECKOH cepax
NeSITEeIbHOCTH YeJIOBEKa, pojib U MECTO (M3MKH U aCTPOHOMHUHU B COBPEMEHHOH Hay4dyHOW KapTHHE MHpa,



posib (pu3uyeckoi Teopud B (HOPMHUPOBAHMHM TPEACTABICHUN O (U3HMYECKOW KapTHHE MHpa, MECTO
Gbu3nvecKoil KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TNPEACTaBICHUH O
IPHUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce oCymecTBIsIeTCsS ¢ YIETOM COACPKATEITBHBIX
MCKIIPCAMETHBIX CBsI3€eH C KypCaMu MaTCMaTUuKH, 6I/IOJIOI‘I/II/I, XHUMHH, reorpa(bym U TEXHOJIOTHU.

Mesicnpeomemusie noHsamusi, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO TIO3HAHUS: SBJICHUE,
Hay4HbI (akT, rHUmoTe3a, (U3NYECKas BEIWYHMHA, 3aKOH, TEOpHs, HAONIOIEHHE, OSKCIICPHUMEHT,
MOJICIIMPOBAHKE, MOJICITb, H3MEPCHHE.

Mamemamuxa: pelieHUEe CUCTEMBbl YPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIHMH: CHUHYC, KOCHHYC,
TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX MPOCKIUH Ha OCH
KOOpJIMHAT, CJOKEHUE BEKTOPOB, TPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMIA, TPHU3HAKA MOJ0OHS
TPEYTOJILHUKOB, OTPE/ICICHNE TUIOMIAAN TUIOCKUX HUTyp 1 00BEMa Tell.

buonocusi: SNEKTpUYECKUE SIBIICHUS B KUBOW MPUPOJIE, KOJIeOATSIbHBIC IBMKCHHS B JKUBOU TIPHUPO/IE,
ONTUYECKUE ABJICHUS B )KUBOU npupozae, I[el\/JICTBI/Ie paauanuvy Ha )XUBBIC OpraHu3MBblI.

Xumusi: CTPOGHUE aTOMOB W MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHH3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIIH3.

['eocpaghus: MarHUTHBIE MOTIOCA 3€MJIH, 3AJIEKU MATHUTHBIX PyJ, GOTOCHEMKA 3eMHOI TOBEPXHOCTH,
npeCKa3aHue 3eMJICTPSICCHUH.

Texnonoeus: TAHAN QJICKTpoHEpeaayd, reHeparop INIEPEMEHHOIO TOKa, JJICKTPOABUIATC/Ib, WHAYKOHOHHAA II€Yb,

pazap, paauonpuéMHHK, TeJeBH30p, aHTeHHa, TenedoH, CBY-medb, MPOEKIIMOHHBINA almapaT, BOJOKOHHAs OITHKA,
coJHeyHas OaTapes..

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IMPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHETI'O OBLIEI'O OBPA30OBAHUSA

OcBoenue yueOHOro mnpeamera «@Du3znka» Ha YpPOBHE cpefHero olmiero oOpaszoBanus (0Oa30BbIi
ypOBeHI)) JOJIDKHO 00eceunTh AOCTHXKCHUC CICAYIOMNUX JIMYHOCTHBIX, METAIIPEAMCETHBIX W MPECAMETHBIX
o0pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOTO mpenMera «Du3ukay NOHKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JIHYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpHUEHTAIlMii, TIO3UTUBHBIX BHYTPEHHHX YOEXKJICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [EHHOCTSIM POCCHUHCKOrO OOIIeCTBa, pacHIUpEeHHE JKU3HEHHOTO OMbITa U  OIbITa
NEeSATEIbHOCTH B MPOLIECCE pean3allid OCHOBHBIX HANpPaBJICHU BOCIMUTATEIbHON JEATEIBbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUNA O0YJArOIIETOCs KaKk aKTUBHOTO M OTBETCTBEHHOTO WJICHA
POCCHIICKOTO 00111eCTBA;

MPUHATHE TPAJUIIMOHHBIX 00IEYeTOBEUECKIX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPakJaHCKOTO OO0IeCTBa, y4acTBOBATH B
caMOyTpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX (PYHKIHSIMH H
Ha3HA4YCHHEM;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPaXXAaHCKON UACHTHYHOCTH, TAaTPUOTU3MA,



LIEHHOCTHOE OTHOILIEHHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHHSIM POCCUUCKHX YUEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTHPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

4)3¢TeTHYECKOr0 BOCIIHUTAHUS

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAs SCTETUKY HAy4YHOTO TBOPUECTBA, IPUCYILEro (pu3nueckoi
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K Pa3IMYHbIM cdepaM Npo(ecCHOHANBHON NesTeIbHOCTH, B TOM 4YHCIE CBA3aHHBIM C
(GU3MKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP Oymymied mpodeccuu W peain30BHIBATH
COOCTBEHHBIC )KU3HECHHBIC TIAHBL;

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHHIO M caM000pa30BaHUI0 B 001acTH (PU3UKH HA TPOTHIKECHUN
BCEH KHU3HU,

6) 3K0JIOrHY€eCKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH JKOJIOTHYECKON KYIbTYphI, OCO3HAHHE TTI00aIbHOr0 XapakTepa SKOJIOTHYEeCKHX
po0Jem;

IJIAHUPOBAHUE W OCYIIECTBJICHUE JEHCTBUM B OKPYXKAIOIIEH Cpele HAa OCHOBE 3HAHWS IeleH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIipeHe ONbITa AESITEIbHOCTH FKOJIOIMUECKON HAlpaBIECHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHUM
1o Qusuke;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

C(OPMHPOBAHHOCTE MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHS
busznuecKoil HayKu;

OCO3HaHME LEHHOCTH HayyHOW JesTeIbHOCTH, TOTOBHOCTh B IIpollecCe M3Yy4YeHUs (DU3HUKH
OCYIIIECTBIATH MPOEKTHYIO M UCCIIEIOBATENCKYIO NESTEIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJornueckue aAeMcTBUA:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPEACIITH LENU AEATEIIbHOCTH, 3a1aBaTh ITApaMETPhbl U KPUTEPUU UX TOCTUKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3NYECKUX SBICHUSAX;

pa3pabaTeiBaTh IUIaH pEHICHUS MPOOJEeMBbl C Y4ETOM aHalu3a HWMEIOIIMXCS MaTEePHAIBHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTh, OII€CHHUBATh COOTBETCTBHEC peBy.HLTaTOB OeiisiM, OLCHHMBATh
pI/ICKH HOCJ'IeJICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIUHHUPOBATh U BHINOJIHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOCHCTBUS;

paBBI/IBaTb eraTI/IBHOe MBIIIJICHUC HpI/I pCH_IeHI/II/I JKN3HCHHBIX HpOGHCM.
ba3oBble uccjaeaoBaTebCkue AecTBUS.

BJIJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOM HAYKH;

BJIAJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATEILCKOM M TMPOCKTHOW ACATEIBPHOCTH B 00JIACTH (PU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOHMCKY METOJIOB pEIICHHs 3amad (PU3nIecKoro
COZICpKaHUs, TPUMEHEHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;



BJIAJETh BHJAMH JCATEIBHOCTH TI0 TIIOJYYEHUIO HOBOTO 3HaHUs, €ro WHTEPIpPETAIlHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YYCOHBIX CHUTYAIUAX, B TOM YUCIIC MTPH CO3JAHUH YIeOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISBJISTh MPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYyaJIM3MPOBATh 3a/1auyy, BBIIBHTaTh TUIIOTE3y €&
pelIeHrs, HAXOJWTh apPryMEHTHI IS JIOKA3aTeIhCTBA CBOWX YTBEPXKICHHM, 3a/aBaTh MapaMeTphl H
KPUTEPHUU PEIICHUS;

aHAIM3WPOBATh TIOTYYCHHBIC B XOJ€ PEHICHHS 3a/Ja4dl pPe3ylbTaThl, KPUTHUYECKHA OIICHUBATH HX
JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIIMPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIIbHON JESITEIBHOCTH, B TOM YHCJIC TIPH
M3y4eHUHn (HU3UKH,

JlaBaTh OLICHKY HOBBIM CHTYAIlUsIM, OLICHHBATh IPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (DU3HKE B MPAKTHUUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33a49H, TOTYCKAOIINE ATbTCPHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMH TIOJyYeHUs WHPOpManuu (U3UYECKOTO COJCPNKAHUS W3 HMCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MOUCK, aHAJN3, CHCTEMATU3ALMI0 U UHTEPIPETALUI0 UHPOPMAITUU
pa3IMYHBIX BUAOB U (POPM NPEIACTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX 3a7a4d ¢ COOMI0JCHIEM TPEeOOBAHUN dPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THTHUEHBI, pPecypcocOepeKeHHUs, TMPABOBBIX H ITHYSCKUX HOPM, HOPM
nH(pOpPMaAIIMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAaHHUA B pa3iIHuHbIX (opmarax ¢ yd€TOM Ha3HauYeHUs
nH(OpPMAIIUY U TIeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KomMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

OCYILECTBIAThH OOLIEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHOH /1€ TENbHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYaAllMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTUKY U METO/bl COBMECTHBIX JEHCTBHUI ¢ Y4ETOM OOLIUX MHTEPECOB M BO3ZMOXKHOCTEH
Ka)XJIOTO WIeHa KOJIJIEKTHBA,;

MPUHUMATDH IEJI1 COBMECTHOM AEATENbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JACHCTBUS IO €&
JOCTH)KEHHUIO: COCTABJIATh IUIAH JICHCTBUH, paclpeesiaTh poiu ¢ Y4ETOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAayeCTBO CBOETr0 BKJIaJa M KaXAOr0 YYaCTHUKA KOMaHIbI B OOIIMH pe3ynapTaT o
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATh UACHU C MMO3UIIWHN HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ
3HaYHMOCTH;

OCYHICCTBIIATE IMO3UTHUBHOC CTPATCTUUCCKOC IMOBCACHHUE B PA3JIMYHBIX CHUTYyallMAX, IIPOSABIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIATUBHBIM.

PeryasiTuBHbIe YHUBEPCcAJIbHbIE YUeOHbIEe 1eHCTBUSA
Camoopranmu3anmus:

CaMOCTOSITENIHO OCYIIECTBIAThH MO3HABATEIBHYIO IEATEILHOCTh B 00JIACTH (U3UKU M aCTPOHOMUH,
BBISIBJISATH POOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aUH;



CaMOCTOATENIBHO COCTAaBJIATH IJIaH PEIICHUS] PACYETHBIX M KAUYECTBEHHBIX 33/a4, IUIAH BBINOJHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacimpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIIUHN B 007aCTH (PU3UKH, IIOCTOSHHO TOBBIIIATH
CBOI1 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JAESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pEe3yIbTaTOB LIEIISM;

BJIAJICTh HAaBBIKAMH I103HABATEIbHON pe(IIeKCHHM KaKk OCO3HAHHMS COBEpPLIAEMBIX JACHCTBUH U
MBICJIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCIIOJIH30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apT'yMEHTHI IPYTUX MPH AHATU3€E PE3yIbTAaTOB ACSITEIbHOCTH;

MPUHUMATD ce0sl, MIOHMMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTHI APYTUX MIPU aHATIU3€E PE3YIbTATOB JI€ATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mpomecce mocTKeHUS! TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMBbI MO (HU3UKE IS YPOBHS
cpeaHero ooOmiero o0pa3oBaHHMA Yy OOYYArOIIMXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIA HMHTEIUICKT,
MpeIoiIararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHME, BHJIETh
HaIpaBJIEHUs Pa3BUTHSI COOCTBEHHOM SYMOITMOHAIBHON c(pepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHE, CIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U NPOSBIATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHME K JOCTH)KEHUIO LIEJIM M YCIEXY, ONTHUMU3M,
MHUIUATUBHOCTh, YMEHUE JIECTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €r0
IIPU OCYLIECTBIIEHUN OOLIEHMUSI, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOUIEHMS C JIPYTMMH JIIOJIbMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHQIUKTEI.

NPEAMETHBIE PE3YJIBTATHI

K xonny obyuenus B 10 kJacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)arThb
C()OPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUIL:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MecTo (GU3MKU B (HOPMHUPOBAHMM COBPEMEHHOW Hay4YHOMH
KapTHHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH JIHOJEH;

YUUTHIBaTh TPAHULIBI TNPUMEHEHHS W3YYEHHBIX (U3HUECKUX MOJeNiel: MaTepuaibHas TOYKa,
MHepIUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TEN0, UACaIbHBIN ra3, MOJAEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN NIEKTPUUESCKHIA 3apsi/l IPU PELICHUU (PU3UUECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SIBJIECHUS (IPOIECChl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKHU,
MOJIEKYJIIPHO-KUHETUYECKOW TEOpPUM CTPOCHHUS BEIIECTBA U JJICKTPOJAMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABMKEHHE, CBOOOJHOE MaJE€HUE TeJ, IBM)KEHHE IO OKPYKHOCTH,
MHepLUs, B3auMojeiicteue Tel, U Qy3us, OpoyHOBCKOE JBM)KEHUE, CTPOSHHE JKUAKOCTEH U TBEPABIX TEI,
M3MEHEeHHe 00bEMa Tel IIPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE PaBHOBECHE, HCIIApEHHE, KOHICHC AL,



IUTABJICHUE, KPUCTAJUIM3alus, KWUIIEHHWE, BIIAXXKHOCTh BO3JyXa, IOBBINICHUE MAaBJICHHA Ta3a IIPU €TI0
HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXAYy IIapaMeTpaMHM COCTOSHMsS Tra3a B H30IpoLeccax,
NIEKTPU3aLKs TeJ, B3aUMOJCHCTBHUE 3aps10B;

OINMCHIBATh MEXAHWYECKOE JBIDKEHHE, HCIONb3ys (U3NUYECKUE BEIMYMHBI: KOOpJHMHATA, IIYTh,
IIEpEMEIIEHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHJa, HUMIYJIbC Tejla, KHUHETUYecKas JHeprus,
MOTEHIMAJbHAsE YHEprus, MeXaHuuyeckas paboTa, MeXaHHUYECKash MOIIHOCTh; IPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX O0003HAUEHUS M EIMHULBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMH BEITUUYNHAMM;

OIMCHIBATh M3Y4YECHHBbIE TEIUIOBBbIE CBOMCTBA TN M TEIUIOBBIE SBJIECHUSA, MCIONB3Ys (pusnueckue
BEJIMYMHBL: [ABJICHHUE TIa3a, TEMIEpaTypa, CpeAHss KUHETHYECKas HHEPIHs XaOTUYECKOTO JBUIKCHHS
MOJIEKYJI, CPEIHEKBapaTUYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, padbora
raza, Ko3(QUIMEHT MOJIE3HOrO JEHCTBUS TEIUIOBOIO IBUTATEINS; MPH OMUCAHUU IMPABHIBHO TPAKTOBATH
(Gu3NYeCKUid CMBICT HCTOJNB3YyEeMBbIX BEIMYMH, HMX O0003HAUYEHWS W EAMHUIBI, HaXOAWTh (POPMYIIBI,
CBSI3BIBAIOIUE TAHHYIO (PU3NYECKYIO BETMUYHHY C IPYTHMHU BEITUYHHAM;

OINMCHIBATh U3YYECHHbIE BJIEKTPUUECKHUE CBOWCTBA BEILECTBA U JIEKTPUUYECKHUE SBJIECHUS (IIPOLIECCHI),
UCHONb3Yysl (PU3MUECKUE BEIUYMHBL: AJIEKTPUUECKUM 3apsjl, 3JIEKTPUUYECKOe MoJie, HANPSHKEHHOCTh IOJI,
NOTEHIMAJ, PA3HOCTb NOTEHIMAJOB; NPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCMOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMS M €JUHMIbI;, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIIME ITAHHYIO
(GU3NYECKyI0 BEIMUMHY C IPYTMMHU BEJINYMHAMU;

aHATM3UPOBATh (PU3UUECKUE TMPOIECCHl M SBJICHUS, UCIONB3YS (DPM3MYECKHE 3aKOHBI M IPHHIUIIBL:
3akoH BcemupHoro tarorenus, |, Il u Il 3akons HbroTOHA, 3aKOH COXpaHEHMsSI MEXAHMYECKOW HSHEpPruH,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIMII CYIEPIIO3ULIMU CHJI, IPUHIIUII PAaBHOIIPABUS MHEPLIUATIbHBIX CUCTEM
0TCYETA, MOJEKYJISIPHO-KUHETUUYECKYI0 TEOPHUIO CTPOEHHUSl BEIIECTBA, T'a30BbIE 3aKOHbBI, CBSI3b CpeAHEH
KUHETHYECKON HSHEPTrUU TETUIOBOTO JBM)KCHHUS MOJICKYJI C aOCOJIOTHOW TEeMIEepaTypoi, TMEepBBI 3aKOH
TEPMOJUHAMMKHN, 3aKOH COXPAHEHMs DJJIEKTPUUYECKOro 3apsana, 3akoH KysnoHa, mpu 3TOM pas3nuyarb
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpaK€HHE M YCIOBHs (IpaHMIbI, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MMPUHLIUIIBI IEHCTBUS MAIINH, TPHOOPOB M TEXHUUECKUX YCTPOMCTB; pa3inyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEJOBAaHUIO (PU3MUECKUX SBJIEHUN U MPOLIECCOB C UCIOIb30BAaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPH ITOM (QOopMyIUpoBaTh Npoliemy/3afady M TUIOTE3y y4eOHOro
SKCIIEPUMEHTa, COOUpPATh YCTAaHOBKY M3 MPEJIOKEHHOIO O0OpYAOBaHHSA, NPOBOAUTH ONBIT H
(bopMyIMpOBaTH BBIBOABI;

OCYILIECTBIATh MpSIMbIE W KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYUH, HPU STOM BBIOMpAThH
ONTUMAJIBHBIN CIIOCOO M3MEPEHHUs U UCIIONB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXIy (HU3MUECKUMH BEIMYMHAMH C HCIOJb30BAaHUEM MPSIMBIX
U3MEpEeHUl, IpU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3YJbTAThl MOJYYEHHOW 3aBUCHMOCTH
(bu3NyYeCKUX BEJIWYMH B BHJIe TaOIUI U IPaUKOB, €IaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOnrofaTh mpaBuia OE30MAaCHOTO TpyAa MpU IPOBEIEHUU HCCIENOBaHUI B pamKax y4eOHOro
SKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOT0 00OPYIOBaHUS;

pemaTh pacy€THbIE 33a4M C SIBHO 3a/laHHON (PM3MUYECKON MOJIENbIO, UCIOJb3Ys (PU3NYECKHE 3aKOHbI
U TIPUHLIUIIBL, HA OCHOBE aHAJIM3a yCJIOBUA 33Ja4l BHIOUPATh (PU3UUECKYIO MOJEIb, BBIICIATh (PHU3UUECKUE
BEJIMYMHBI U (OPMYIIbI, HEOOXOTUMBIE AJsi €€ pelIeHus,, MPOBOAUTh PACUEThl M OLCHUBATH PEAJbHOCTD
MOJTyYEHHOT0 3HaUCHMs (PU3NYECKOMN BETMYHHBI;

pelaTh Ka4eCTBEHHBIE 3a7a4i: BbICTPAauBaTh JIOTHYECKH HENPOTHBOPEUNBYIO LIETIOYKY PACCYKACHUN
C OIOPOM HA N3YyYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;



UCTIONIB30BATh TPU PEHICHWH Y4YeOHBIX 3a/Jad COBpEMEHHbIE HH(OpPMAIMOHHBIC TEXHOJIOTHUH IS
MIONCKA, CTPYKTYPUPOBAaHUS, HMHTEPHPETAlMM W TPEICTABICHHS Y4YeOHOM M HayYHO-TIOMYJISPHON
UHQOpMAIMY, TOJYyYeHHONH |3 pAa3JIMYHBIX HMCTOYHUKOB, KPHUTHUYECKH aHAIU3UPOBATH IIOJIy4aeMYIO
nH(pOPMAIIHIO;

NPUBOANUTH TPUMEPHI BKJIAJa POCCHICKMX M 3apyOeXKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTHYCCKUEC 3HAHHUA 110 (1)1/131/11(6 B HOBCGI[HCBHOI;'I KU3HHU OJIA obecrieyeHust
0€301MacHOCTH NpU OOpAICHUHU C TPHOOPAMHU M TEXHUUECKUMHU YCTPONUCTBAMH, JUISl COXPAHEHUS 3/10POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTHYECKOT0 TIOBEICHHS B OKPY’KalOIIeH cpee;

paboTaTh B rpyIme C BHIIOJHEHUEM PA3IMYHBIX COIMATBHBIX POJIeH, IIaHUPOBATh pabOTy TPYIIIHL,
PalMOHAIBHO pacIpeessaTh OOSM3aHHOCTH M IUIAHHPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHSAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO U3 YIaCTHUKOB I'PYIIIIEI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.

K xonmy oOyuenusi B 11 kJj1acce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

JIEeMOHCTPHPOBATh Ha NMPHUMEPaxX pojb U MeCTO (PM3UKH B (OPMHUPOBAHMU COBPEMEHHON HAyYHOUH
KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJIOTHH, B IPAKTUYECKON NIEATEIHLHOCTH JIO/ICH,
L[ETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBATh TPAHUIBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJENeH: TOUYCUHBIN SIEKTPUUECKUN
3apsij, Jy4 CBeTa, TOYCUHbII UCTOUYHUK CBETA, sIepHasi MOJENb aToMa, HYKJIOHHAsE MOJIETIb aTOMHOTO spa
IIPH pelIeHur (GU3NUECKUX 3a/1a4;

pacmo3HaBaTh (pu3MUeckue sBIEHUS (IIPOLIECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU M KBAHTOBOW (DM3UKHU: AIIEKTPHUYECKAs POBOJIUMOCTD, TEIIJIOBOE, CBETOBOE, XHMUYIECKOE,
MarHUTHOE JIEHCTBHSI TOKa, B3aWMOJICHCTBHE MAarHUTOB, DJEKTPOMAarHUTHAs WHIYKIWSA, JCHCTBHE
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM M JIBHXKYIIMKCS 3apsii, dJIEKTPOMAarHUTHBIE KOJICOaHUsI U BOJHEI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, MpeloMieHHe, HHTepdepeHuus, Iudpakuus U
MOJIApU3alusl CBeTa, JUcTepcusi cBeta, (porosnexrpuueckuii r¢dekt (hotorddekr), cBeToBOE AaBlECHUE,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa aToMa BOAOPOa, ECTECTBEHHAs U MCKYCCTBEHHAs paJiMOaKTUBHOCTD;

ONUCHIBATh  M3YyYCHHbIE CBOMCTBA  BelIeCTBa  (AJIEKTPUYECKHE, MAarHUTHBIE, OITHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEA) U 3JIEKTPOMArHUTHBIE SIBIEHUS (IPOLIECCHI), UCIIONb3Ys
(bu3nvecKre BENWYMHBL: dJIEKTPUYSCKHNA 3apsijl, CHJIa TOKa, DJEKTPUYECKOE HANpsDKEHUE, DJIEKTPUYECKOe
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYINAs CHiia, paboTa TOKa, MHIYKIHS MarHUTHOTO
noJisi, cuina Awmmepa, cuina JlopeHa, HHAYKTUBHOCTh KaTYIIKH, YHEPTHs AJIEKTPHUYECKOTO W MArHUTHOTO
MoJIeH, TeproJl M YacToTa KojeOaHWi B KOJIeOATETbHOM KOHTYpE, 3apsii W CHja TOKa B TIpOIEcce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUiIa JIMH3BI, MPH
ONMCaHUM TPABUIBHO TPAKTOBATh (U3NYECKUN CMBICH MCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAueHHs H
€IMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU BEIMUMHAMU;

OINMCHIBaTh M3y4YCHHbIE KBAHTOBBIC SBIEHHS W MPOIECCHl, HMCIOJIb3YS (U3NUYECKUE BEITUUYHUHBIL:
CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 9acTOTa CBETA, SHEPTHS W UMIYIbC (OTOHA, TEPHO
MOJTypactiaaa, SHEPTHs CBSA3M aTOMHBIX S/Iep, TIPH ONMHMCAHUH TPABHIIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCTIOJNB3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOININE JTaHHYIO
(U3NIECKYIO BETMYHUHY C APYTHMH BETMYMHAMH, BBIYUCISITh 3HAYCHNE (PH3NUECKON BETHUNHBEI;

aHAJIM3UPOBaTh (PU3MUECKHUE MPOLIECCHl U SABIIEHUS, WCIOJNB3YS (pU3MYECKHe 3aKOHbI M MPHUHIIMIIBL:
3akoH OMa, 3aKOHBI TOCJIEJOBAaTEIILHOTO M MapajUIeIbHOIO COCIUHEHHs MPOBOJHUKOB, 3aKOH Jxoymsa—
JleHna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH MPSIMOJIMHEHHOTrO pacrpoCTpaHEHUs CBETa, 3aKOHbI
OTPaXCHHsI CBETa, 3aKOHBI MPEJIOMJICHUS CBEeTa, ypaBHeHHME OMHIITEeHHa i ¢Gorodddexra, 3aKoH
COXpaHEHMs SHEPTHH, 3aKOH COXPAHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUS IJIEKTPHUUECKOro 3apsia, 3aKOH
COXPaHEHHs MaccOBOIO YHCIa, TocTynaTel bopa, 3aKkOH paguoakTHBHOIO pachaja, Mpu 3TOM pa3inyaTh



CJIIOBECHYIO (HOPMYJTUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIOBHUS (TPAHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpeeNIsATh HAMPaBICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO IOJIA IPOBOJHUKA C TOKOM, CHIIbI AMIepa
u cuiibl Jlopenna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30MH;

BBIMOJIHATH SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3MYECKHX SBJICHUN U MPOILECCOB C UCIOIH30BAHNEM
OPSMBIX U KOCBEHHBIX M3MEPEHMIA: MPH 3TOM (OPMYIHPOBATh MpoOiieMy/3a1ady U THIOTE3y Yy4eOHOTO
SKCIIEPUMEHTa, COOUpPATh YCTAaHOBKY W3 MPEIJIOKEHHOrO O0OpYAOBaHHSA, NPOBOAUTH OMbBIT H
(GbopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBIE H3MEPEHHS (PU3UYECKHX BEJIMYUH, NPU 3TOM BBIOHPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U HCIIOIb30BAaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH U3MEepEeHUN;

HCCIIEIOBATh 3aBUCUMOCTH (PMU3UUECKUX BEIMYUH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHH: MPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B
BUIe TaOJIHII U TPAQUKOB, A€TaTh BEIBOABI 110 Pe3yJIbTaTaM MCCIIETOBAHMS;

coOmoaTh mpaBwia OE30MacCHOTO TpyJda NpU MPOBEACHUH HCCIENOBAHMNA B paMKax ydeOHOTO
OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
WU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemiath pacy€THbBIE 3a/1a4U C SBHO 33/IaHHON (PU3MYECKON MOJEINbI0, UCIONB3Ys (PU3UUYECKUE 3aKOHBI
U TPUHIUIIBI, HA OCHOBE aHAJM3a yCIOBHS 3a/1a4d BHIOMPATh (U3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYMHBI U (OPMYIIBI, HEOOXOMUMBIE sl €€ pelIeHHs, MPOBOANTh PacyEThl M OIEHHUBATH PEATHHOCTD
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMINHBI,

pemaTh KayeCTBEHHBIC 33/1a4H: BBHICTPAMBATh JIOTHYECKH HETIPOTUBOPEUMBYIO LIEMIOYKY PACCYKICHUN
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS,

WCTIOJB30BaTh TMPH PEIICHWH YYEeOHBIX 3a7ad COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJOTHH IS
MIOUCKA, CTPYKTYPUpPOBAaHMS, WHTEpHpETalMd M TPEACTaBICHUs Y4eOHOM U HayYyHO-TIOMYJISIPHOMN
uHbOpMalUY, TOJXYYEHHOW U3 pAa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH aAHAJIM3UPOBATh IMOIy4aeMyHo
nH(pOpMaINIo;

OOBSICHATh MPUHLUIBI JEHCTBUS MAIllUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh yCIOBHS
uXx 0e30IacHOTO MCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HHU;

MPUBOANTE TPHMEPHI BKJIAZa POCCUHCKUX M 3apYOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

WCTIOJB30BAaTh TEOPETUYECKHWE 3HAHHS 1O (HU3UKE B TIOBCEAHEBHOW JKU3HU JUIsI OOECIeUYeHUs
0€30MacHOCTH IMpH 0OpalleH!H ¢ MPUOOpaMM U TEXHUYECKUMHU YCTPOMCTBAMU, /IJIsl COXpAaHEHHUS 3/I0POBbs U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKaloIleH cpesie;

paloTaTh B rpylIe ¢ BHIIOJIHEHUEM PA3IMUHBIX COLUAIBHBIX pOJIeH, MIIaHUpPOBaTh padoTy TPYIIIH,
palMoOHANBHO pacHpeAessaTh 00S3aHHOCTHM M IUIAHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
aJIeKBaTHO OIICHWBATh BKJIA]] K&KIOTO U3 YIaCTHUKOB I'PYIIIEI B PEIICHHE pPaccMaTpUBaeMOn TIPOOIEMEI.
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PabGora B rpymme mo MOATOTOBKE KOPOTKHX COOOIICHHH O
pONH U MecTe (DU3HUKHU B IPAKTHICCKOM ACATENEHOCTH JIOACH.
OcBoeHHE OCHOBHBIX NPHUEMOB paboTel €  UPPOBOI
JabopaTopuei no Gpusnke

[[Bubmuorexa ITOK
https://m.edsoo.ru/7f41bf72]]

Pa3zpen 2.MEXAHUKA

2.1

Kunematuka

[IpoBeneHne HSKCIEPUMEHTA: W3Y4EHHE HEPABHOMEPHOTO
JBIDKEHUSI C LEIBI0 ONPENECIICHUSIMTHOBEHHON CKOPOCTH;
UCCIICIOBAaHUE COOTHOIIEHUS MEXIy IyTSIMH, IPOWICHHBIMU
TeJIoM3a IMOCJIEIOBATENbHBIE DPaBHBIE IPOMEXYTKHUBPEMEHU
IpU PaBHOYCKOPEHHOM [IBM)KEHUHC HadaJbHON CKOPOCTHIO,
paBHOW HYyINIO; H3y4YE€HHE [BWKEHUS UIapUKa B BA3KOH
KHUJIKOCTH.

OObsicHEHHE OCHOBHBIX NPHHIUIIOB JICHCTBUATEXHMUECKUX
YCTPOMCTB, TaKUX KaK: CIHIOMETP, LEMHBIE U pPEMEHHBIE
nepefadyn  JABWXKEHHWSA; M YCIOBHH nX  0Oe3omacHOro
HCIOJb30BaHUs B IOBCEIHEBHOM KU3HHU.

Pemenne pacu€THBIX 3amad ¢ SBHO 3aJaHHOM(U3UUECKOMH
MOJIENIBI0  C  HWCIIOJb30BAaHHEM  OCHOBHBIX  (OpPMYI
KHHEMAaTHKU.

IMoctpoenne u  aHanu3  rpaduKoOB  3aBHCUMOCTEH
KHHEMAaTUYECKHUX BEJIMYUH OT BPEMEHHU.

Pacnio3naBanue (hu3NYeCKUX SIBICHHH B y4eOHBIX OMBITaX U
OKpYy’KaloIlel J>KU3HU: PaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOIMHEHHOCABIDKEHNE,  CBOOOJHOE  MajieHHe  Ted,
JBIDKEHHUE 10 OKPY>KHOCTH.

OnucaHue MEXaHMYECKOTO [JBIDKEHUS C HCIOJNb30BaHUEM
(¢u3MYECKNX BEIMYMH: KOOpJMHATA, IIyTh, IEPEMEICHHE,
CKOpOCTb, YCKOPEHHE.

PaGora B rpynmax mnpH IUIAHWPOBaHWM, NPOBEACHUH U
HMHTepHpeTanuu pe3yabTaToOB OIBITOBU aHanuse
JIOTIOJTHUTEIBHBIX HICTOYHIKOB MH(POPMALIMH IO TEME

[[BubamoTexa IIOK
https://m.edsoo.ru/7f41bf72]]

2.2

JnHamMuka

IIpoBeneHue 9KCIIEPUMEHTA:
UCCIIEI0BAaHNE3aBUCUMOCTH cuI YIIPYTOCTH,
BO3HUKAIOIIUXB NPYXKHHE U PE3MHOBOM 00paslie, OT

[[BubnmoTeka IIOK
https://m.edsoo.ru/7f41bf72]]
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uxaedopMani; M3YYCHHE BMKCHHUS OpycKaro
HAaKJIOHHOM  IUIOCKOCTH;  HCCIIENOBAaHUECYCIOBUU
paBHOBecHsl TBEPIOTO Tela, MMEIOIIEro OCh

BpaIICHUSI.

OO6wbsicHeHue 0COOEHHOCTEH PaBHOMEPHOrO
HPaBHOYCKOPEHHOT'O MPSIMOJIUHEHHOIO JBUXKEHUS,
cBOOOHOTO MaJIeHus Ted, JBUKEHUSAIIO

OKpPY>KHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA,3aKOHA
BCEMUPHOTO TATOTCHHS.

OObsicHeHHE OCHOBHBIX MIPUHITUTIOB
JNCUCTBUATEXHUYECKUX  YCTPOMCTB, TaKMX Kak
ITOIIIUITHUKH.

OObscHEHUE JBHKCHUS HCKYCCTBEHHBIX
CITyTHHUKOB.

Pemienne pacu€THBIX 3aa4 ¢ SBHO 3aJaHHOM
¢u3nueckoil  MOACIBIO € HCIOJIh30BAHUEM
OCHOBHBIX 3aKOHOB ¥ ()OPMYJI TUHAMUKH.
Pacnio3naBanue (usnyeckux SBICHUH B y4eOHBIX
ONbITaX W  OKPYXKalIleW JKU3HU: HHEpLUs,
B3aUMOJICHCTBUE TEI.

AHanmu3  (U3HMYECKHUX TIPOLIECCOB M SIBJICHUMC
HCMOJIb30BAHUEM 3aKOHOB W MPHUHIUIIOB:3aKOH
BcemupHoro tarorenus, I, I u IlI3akonsr HeroToHa,

MIPUHIAIT CYIIEPIIO3UIIMUCHIL, IIPUHLHAIT
PaBHOIIPAaBHOCTU MHCPHHUAJIBHBIX CUCTCM oTcuéra
2.3 3aKOHBI COXpPaHEHUS B [IpoBenenue JKCIIEPUMEHTA: U3Y4YEHUE adcomotHo | [[brbmmoTeka [IOK

MCXAaHUKEC

HEYNPYroro yjaapa ¢ HOMOIIBIO JBYXOJWHAKOBBIX HHTSHBIX
MasTHUKOB; HCCIEJOBaHWE CBSI3M  pabOTBI  CHJIBI  C
U3MEHEHUEM MEXaHUYECKOH JSHEPruU Tela Ha IpUMeEpe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pemenne pacd€THBIX 3a7ad C SBHO 3aJaHHOH(PU3NUECKOU
MOJENbI0 C HCIOJIb30BAHUEMOCHOBHBIX3aKOHOB U (pOPMYI
JMHAMHUKUU 3aKOHOB COXPaHEHUS.

Pemrenue kadecTBEHHBIX 3ajJady C ONOPOM Hau3yYEHHBIE B
paszene «MexaHuKa 3aKOHBI,3aKOHOMEPHOCTHU u
(dusnyecKre SBICHUS.

Onucanue MEXaHM4ECKOIo JBUKCHHUSIC
HCIIONIb30BaHNEM PH3HIECKUX BEJIMYHH:UMILYJIBC Tena,
KMHETHYECKas JHEprus, NOTCHLUMAIbHAS JHeprus,
MeXxaHnJecKkasi paboTa, MeXaHMIECKasi MOIHOCTb.

https://m.edsoo.ru/7f41bf72]]
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Amnanus (bu3MUECKUX IIPOLIECCOB u SIBIICHUIC
HCIONB30BAaHUEM  3aKOHa  COXPaHEHUS  MEXaHUYeCKOH
SHEpIuy, 3aKOHA COXPaHEHUS UMITYJIbCA.

OOBsICHEHHE OCHOBHBIX NPHHIUIOB JICHCTBUSATEXHMUECKUX
YCTPOMCTB, TakUX Kak: BOJOMET, KoONEp, NPYKUHHBII
MTHCTOJIET.

OOBsicHECHHE [IBWKEHHS pakeT ¢ OIMOpod HaW3y4deHHBIE
(u3HUIeCcKre BEININHBI U 3aKOHBIMEXaHNUKH.

Vcnonp30BaHue TPH ITOATOTOBKE COOOIIEHHHO MPUMEHEHUH
3aKOHOB  MEXaHMKH  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTHH Juis MIOMCKA, CTPYKTYPHPOBaHUS,
HHTepIpeTanuuu IpeCcTaBICHUS uHpopmanum,
KpUTHYECKHHaHAIN3 NOoJTydyaeMoi HH(pOopMaLiK

Pasnea 3.MOJIEKYJ/IAPHASA ®U3UKA U
TEPMOJNHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

9

[IpoBeneHue SKCIEPUMEHTA: OIpeAeICHUEeMacchl BO3IyXa B
KJIaCCHOM KOMHAaTe Ha OCHOBE M3MepeHHil 00bEMa KOMHATBHI,
JTaBJICHUSH TeMIIepaTypsl BO37yXa B Hell;
HCCIIeI0BAaHUE3aBUCUMOCTH MEXTY napaMeTpamu
COCTOSIHUSIPa3pPEKEHHOTO Ta3a.

OOBsiCHCHHE OCHOBHBIX IPUHIIHIOB JEHCTBUHTEXHHYECKIX
YCTPOHCTB, TAKUX KaK: TEPMOMETP U OapOMETp; M YCIOBHHA MX
0€30IaCHOTOHCITONB30BAHUS B TIOBCEIHEBHOM YKHU3HH.
Pacno3naBanne (pU3WYECKUX SBICHUHA B y4COHBIX OMBITAX U
OKpy>KaroIiei xu3Hu: auddy3usi, OpOYHOBCKOE BIKCHUE.
OnucaHue  TEMJIOBBIX  SIBICHHA C  HCIOJIB30BAaHHEM
(bu3MYEeCKUX BEIMYMH: JaBJICHUE Ta3a,TeMIIepaTypa, CpeaHss
KHHETHYecKass DHEPTUs XaOTHYECKOTO IBIDKCHHS MOJEKYI,
CpeIHEKBaIPaTUYHAS CKOPOCTH MOJIEKYII.

Amnanus (busnueckux IIPOIIECCOB u SIBIICHUIC
HCTIOJb30BaHUEM MOJICKYJISIPHO-KHHETHYECKOW  TEOPHH
CTPOCHHUS BEIIECTBA, Ta30BBIX3aKOHOB, CBS3H CpEIHEH
KHHETHYECKOW SHEPTHH TEIIOBOTO MABIKCHHS MOJICKYN C
a0COITIOTHOH TeMIIepaTypoit.

Pemenne pacu€THBRIX 3amad C SBHO 3aJaHHOH(PU3IUIECKOM
MOJEJBI0 C UCIHOJb30BAaHUEM OCHOBHBIX MNoJjoxeHud MKT,
3aKOHOB U (OPMYIMOJIEKYIAPHON (HUHKH.

Pabora B Tpynmax mnpH IUIAHUPOBAHWH, TPOBEIACHUH U
HHTEpIpeTann pe3yabTaToOB OTIBITOBU aHanmse
JIOTIOJTHUTEIBHBIX HICTOYHIKOB HH(POPMAILIMH IO TEME

[[BuGnuoTteka ITOK
https://m.edsoo.ru/7f41bf72]]

3.2

OcHOBEI TCPMOANHAMHUKNU

10

IIpoBeneHne  y4EHHMUYECKOTO OKCIEPUMEHTa: HU3MEpeHHUe
yAEIbHOM TEIIOEMKOCTH BEILIECTBA.

OOBsICHCHHE OCHOBHBIX IPHHIUIIOB JCHCTBUATEXHIUCCKUX
YCTPOMCTB, TaKWX Kak: JIBUraTellb BHYTPEHHETO CropaHus,

[[BubnmoTeka ITOK
https://m.edsoo.ru/7f41bf72]]
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OBITOBOW XOJIOMWIBHUK, KOHIWIMOHEDP; H YCIOBHH UX
0e30I1aCHOIOMCIIOIL30BAHMS B TOBCEIHEBHOMKM3HU.
Onucanne U3y4YEeHHBIX CBOMCTB TeN M TEIUIOBBIX SIBJCHHM C
WCTIONB30BaHNEM  (PH3WYCCKUXBENWYMH: JaBJIEHHE Trasa,
TEeMIIepaTypa, KOJHMYECTBO TEIUIOTHl, BHYTPEHHSS JHEPTHS,
paborta rasa.

Pemenne pacd€THBIX 3a7ad C SBHO 3aJaHHOH(PU3IUIECKOI
MOJIENBI0 C WCIIONIb30BAaHMEM OCHOBHBIX 3aKOHOB U (hOPMYII
TEPMOINHAMUKH.

Pemienne kadecTBEHHBIX 3ajady C OMOPOM HaW3yuyeHHBIE B
pasgene «MonekynsapHas (U3MKAa W TSPMOJMHAMHKAY
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUC SBICHHUS.

Pabora B rpymmax Tpu = aHamW3e  JIOTOJHHUTEIbHBIX
MCTOYHHMKOB MH(OpPMAIIKH 110 TEMe

3.3

ArperatHble COCTOSHUS
BemecTsa. Pa3oBbIe IEPEXOIbI

IIpoBeneHne HSKCIEPUMEHTa: U3MEpEHHE OTHOCHTEIbHOI
BJIa)KHOCTH BO3JyXa.

OObBsicHEHHE OCHOBHBIX NPHHIUIIOB JEHCTBUATEXHUUCCKUX
YCTPOMCTB, TaKUX Kak: THLPOMETP M  ICHXPOMETD,
KaJIOpUMETp; W YCIOBHHMX OE30IIacHOTO HCIONB30BaHUSI B
MOBCEJHEBHOM KU3HHU.

Onucanue MIPUHIUIIOB MOJy4YECHUS COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIe HAHOMaTepHaIoB.

Pemenne pacu€THBIX 3a1ad C SBHO 33JlaHHOM(U3UUECKOM
MOJIETIBIO C UCTIOJIb30BaHHEMYPABHEHNUS TEIIOBOTO OanaHca.
Pemenne xadecTBEHHBIX 3aJad4 C ONOPOH Hau3ydeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pH3HUECKUE IBJICHUS MO TEME.
Pacnio3naBanue (pu3NYeCKUX SIBICHHH B y4eOHBIX OMBITaX U
OKpYKaloIieH Xu3Hu: Jedopmanns TBEPABIX TeJl, HArPEBaHUE
u OXJIaXK/ICHUE Tell, HU3MEHEHHE arperaTHbIX
COCTOSIHUHMBEIIECTBA M OOBSACHEHHE UX Ha OCHOBE 3aKOHOB U
(hopMyT MOJIEKYISIPHOH (DU3UKH.

Hcnonp3oBanye WHPOPMAINOHHBIX TEXHOJIOTHH Uil TIOMCKa,
CTPYKTYPHUPOBaHMsI, HHTEPOpPETallMd U  HPEACTaBICHUS
UH(OpPMALMK TPUIIOATOTOBKE COOOLICHHH O NPUMEHEHUH
3aKOHOB MOJIEKYJSIPHOM (U3MKM ¥ TEPMOJIUHAMHKH B
TEXHHUKE ¥ TeXHOJOTHIX

[[BuGnuoTteka ITOK
https://m.edsoo.ru/7f41bf72]]

Pa3nea 4.9JIEKTPOJIMHAMUKA

4.1

DJIEKTpOCTaTUKa

10

IIpoBeneHue »SKCHEpUMEHTA: HM3MEpPEHHE DIEKTPOEMKOCTH
KOHJIEHCATOpa.

OOBsICHCHHE OCHOBHBIX IPHHIUIIOB JCHCTBUSTCXHHUYCCKIX
YCTPOMCTB W  TEXHOJOTHH, TakKUX Kak: dJEKTPOCKOII,
3JIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allluTa, 3a3eMIICHHE
3IEKTPONpUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIMAINIIAPAT,
CTpYHHBINA MPUHTEP; U YCIOBUH MX0E30MaCHOTO MPUMEHECHHUS
B NIPAKTUYECKOMKHU3HU.

[[bubmuoTexa [TOK
https://m.edsoo.ru/7f41bf72]]
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Pemenne pacu€THbBIX 3amad ¢ SBHO 3aJaHHOM(U3UUECKON
MOJIENIIO C HCHOJIb30BAHUEMOCHOBHBIX 3aKOHOB M (hOPMYJ
3IEKTPOCTATUKU.

Pewenne kadecTBEHHBIX 3aJad C ONOPON Hau3ydyeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH W (hu3MUECcKHe SBICHUSA IO TEME
«DNMEKTPOCTATHKAY.

PacniosHaBanue (pu3n4ecKuX SIBICHUI B y4eOHBIX ONBITaX U
OKpYXarollel MU3HU: BJIEKTpU3alus Tel, B3aUMOJCHCTBHE
3apsAoB; M OOBSICHEHHE MX Ha OCHOBE 3aKOHOB M (OpPMYI
3IEeKTPOCTATUKU.

OnucaHue HU3y4EHHBIX CBOICTB BeLIECTBAU 3NEKTPHUECKUX
SIBJICHUH c UCIIOJIb30BaHHEM (PU3HYECKUX BEJINYUH:
ANEKTPUUECKUH 3aps, HANPSKEHHOCTD 3JIEKTPUIECKOT0 MOJI,
HOTEHIHMAJ, PA3HOCTb IOTECHIHAIOB, JIEKTPOEMKOCTb.
Amnanus (bu3uecKux MPOLIECCOB 31 SIBJICHUIC
HCTIONB30BaHNEM (DU3MUYECKUX 3aKOHOB: 3aKOH COXPaHCHUS
JIEKTPUUECKOTO 3apsiaa, 3akoH Kymnona.

PaGora B Tpynmax mpu aHanmuM3e  JOMOJHUTEIBHBIX
HUCTOYHWKOB HMH(MOPMALMK H TOArOTOBKECOOOIIEHUH O
MIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKH B OKPY>KArOLIEH KU3HU
1 NIPpUMCHCHUU UX B TCXHUKC

4.2

IToCTOSIHHBIN 2IIEKTPUYECKHUN
TOK. TOKM B pa3iaMuHBIX cpefax

13

IIpoBeneHue  3KCIEpUMEHTA:  M3YyYEHUE  CMELIAHHOIO
coeMHeHUs pe3ucTopoB; m3mepenne DJIC UCTOUHUKA TOKA U
€ro BHYTPEHHETO COIPOTUBIICHHS; HAOIIOACHHE DIICKTPOIIN3A.
OObsiCHEHHE OCHOBHBIX NPHHIUIIOB JIEHCTBUSATEXHHYECKHX
YCTPOMCTB U TEXHOJIOTUM, TAKUX KaK: aMIIEPMETP, BOJIBTMETD,
peocTaT,UCTOYHUKN TOKA, AJIEKTPOHArpeBaTENbHBICIIPUOOPEI,
3EKTPOOCBETUTEIBHBIE MIpUOOPBL, TEPMOMETP
CONPOTHBIICHHs, BaKyyMHBId  JIHOJ, TEPMUCTOPBl H
(OTOPE3UCTOPHI, TONYNPOBOAHUKOBEIA N0, TalbBaHUKA; U
YCIOBHHUX 6e3011acHOTO MIPUMEHEHHUS B
MIPAKTHYECKOMKHU3HU.

Pemenne pacu€THBIX 3amad C SIBHO 3a/laHHOW(U3MUECKOH
MOJIENIBIO C HCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOB M (popmyi
TeMbl «I10CTOSIHHBIN NEKTPUUECKUI TOK».

Pacno3naBanue (pu3NYeCKUX SIBICHHH B y4eOHBIX OMBITaX U
OKpYXarolled  KM3HU:  JJIEKTpUYECKas  IPOBOIUMOCTb,
TEIIOBOE, CBETO-

BO€, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKA.

AHanu3 SNeKTPUYECKUX SBICHUH U IPOLIECCOB B IEMAX
MOCTOSIHHOTO TOKa C HCIHOJBb30BAHUEM 3aKOHOB: 3aK0OH OMa,
3aKOHOMEPHOCTUIIOCIEJOBATEIBHOTO M TNAapajuIeNbHOTO
COEJIHEHUs IPOBOIHUKOB, 3ak0oH Jxoynsi—IJIeHna.
OnucaHue H3yYEHHBIX CBOMCTB BEIIECTB HIIEKTPHUUECKUX
SIBJICHUHI c HCTIOJIh30BaHUEM(PH3UIECKIX BEJIMUMH:

[[BuGnuoTteka ITOK
https://m.edsoo.ru/7f41bf72]]
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JJIEKTPUYECKUH  3apsi, CHJIa  TOKa,  DJIEKTPUYECKOE
HalpsDKeHUe, DIIEKTPUYECKOE CONPOTHUBICHUE, Pa3HOCTh
noteHImanos, JJIC, pabota TOka,MOIIHOCTh TOKA.
Hcnonp3oBanne MHGOPMAINOHHBIX TEXHOJIOTHH [UIS TOMCKA,
CTPYKTYPHPOBAHHUS, HHTEPIPETAlUN W  IPEICTABICHUS
WHPOPMALIUN TPUIOATOTOBKE COOOIMICHU O NpPHUMEHEHUH
3aKOHOB ITOCTOSTHHOTO TOKa B TEXHHUKE M TEXHOJIOTHAX

OBILIEE KOJIMYECTBO YACOB I10 68 5 5

I[MTPOTPAMME

11 KJIACC

Ne HanmeHnoBaHue pa3aenoB u TeM KonuuecTBo yacoB OCHOBHBIE BUJIBI JESITEIHHOCTH DnekTpoHHbIe (LU(POBBIE)

/o IIPOrpaMMBbI Bcero KonTponsHbIe IIpaxkTnueckue o0pa3oBaTebHbIE PECYPCHI
paboTsl paboTsI

Paznen 1.2JIEKTPOAUHAMUKA

1.1 | MargauTtHoe moJe. 12 2 3 IlpoBeneHne SKCIEpPUMEHTA: H3ydeHHe MarHutHoro mous | [[bubmuorexa ITOK

DNeKTpOMarHuTHasE UHIYKITUS

KaTyIIKd C TOKOM; HCCJIEOBAaHUE JEWCTBUS IMOCTOSHHOTO
MarHuTa Ha PaMKy C TOKOM; HCCIEJOBAHUE SIBICHUS
JNIEKTPOMArHUTHOM HHAYKIUH.

OOBsIcCHEHHE OCHOBHBIX IPHHIUIIOB JAEHCTBUSATEXHUUECKUX
YCTPOWCTB, TaKHUX Kak: MOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTHI, JEKTPOJIBUTATEND, YCKOPHTEIH
9JIEMEHTapHbIX 4YacTHLl, WHAYKLHUOHHAsl I€4b, U YCIOBUIL
nx0e30MacHOr0 MPUMEHEHHS B IPAKTHIECKOIKIU3HU.
Pemenne pacd€THBIX 3a7ad Ha HpPUMEHEHHEDOPMYIT TEMBI
«MarHuTHOe nose. DJIeKTpOMarHuTHas HHTYKIHD».

Pemenne kadecTBEHHBIX 3aJad C OIOPOHM HAU3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (U3UUECKUE SBICHUS TEMBI
«MarsauTHoOe noe.

ONeKTpOMAarHUTHasI UHAYKIUS.

OnpeneneHye HampaBICHUs BEKTOpa MHAYKLUU MarHUTHOTO
HOJIsl IPOBOJHUKA C TOKOM,CHIIBI AMriepa U cuisl JlopeHna.
PacriosHaBanue (pu3NMUECKHUX SBJICHUH B Y4EOHBIX OIBITaX W
OKpy’Karouien JKU3HHU: B3aUMO/JIENCTBUE MarHuToB,
9JIEKTPOMAarHuTHas MHAYKLMS, NEHCTBUE MAarHUTHOTO IO
Ha IIPOBOJIHUK C TOKOM U ABIXKYILIMNCA 3apsi.

AHanmu3 SIEKTPOMArHMUTHBIX SIBICHHA C WCIIOJIH30BAHUEM
3aKOHA 3JIEKTPOMarHUTHOM MHIYKLUH.

https://m.edsoo.ru/7f41c97c]]
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Onucanue U3yUYeHHBIX CBOWCTB BEIIECTB
MBJIEKTPOMArHUTHBIX SIBIICHUH c HCIOJIb30BaHUEM
¢Gr3uYecKnX BEIMYMH: WHIYKLIUS MarHUTHOTO TOJIS, CHJIa
Awmmepa, cwia JlopeHna, HHAYKTHBHOCTh KaTYIIKH, 3HEPTHA
IIEKTPUIECKOTO U MATHUTHOTO TTOJICH

Pa3nea 2.KOJIEBAHUA U BOJIHBI

2.1

Mexanuueckue n
3JICKTPOMArHUTHBIC KOJICOAHMS

[TpoBenenue SKCHEPUMEHTA: HCCIIEAOBAHUE 3aBHCUMOCTH
Neprosia Maiblx KoyeOaHuil Tpy3aHa HUTH OT JJIMHBI HUTH U
Macchl TPy3a; MCCIIEJ0BAHUE MEPEMEHHOTO TOKa B LENU U3
MIOCJIE/IOBATENILHO COCIMHEHHBIX KOHJICHCATOPA,KaTylIKH M
pesucropa.

OOBsICHEeHHE OCHOBHBIX IPHHIUIIOB JAEHCTBUATEXHUUECKUX
YCTPOMICTB, TAKUX Kak: 3JEKTPUUECKUH 3BOHOK, I'E€HEPATOP
NEPEeMEHHOTOTOKa, JIMHUM DIISKTporepenad; M yCIOBHUH
nx0e30MacHOro MPUMEHEHUSI B TPAKTHICCKOIKH3HH.
Pemenue pacu€THBIX 3agad ¢ SBHO 3aZaHHOW(H3NYCCKOI
MOJICIIBIO C UCIIONB30BAaHUEM OCHOBHBIX 3aKOHOB U (hopmyi,
OIICHIBAOLIINXMEXaHHYCCKHE u 9JIEKTPOMAarHHUTHEIE
KosieOaHus.

Onucanue MN3YYCHHBIX MEXAHUYCCKHUX N J3JICKTPOMArHUTHBIX
KoJieOaHMH € MCIIOJIb30BaHNEM(DU3MYECKUX BEITHUUH: TIEPHO]T
W yacToTta KosiebaHui, ammuryna u ¢asza koneOaHui, 3apsi
W CHJIa TOKa B MIpOLECcCe TapMOHUYECKHXIIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pemenne KkadecTBEHHBIX 3a/ad C ONOPOH HAM3YYCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH, OIHCHIBAIOLINE MEXAaHUYCCKHE H
3NIEKTPOMarHUTHBICKOJICOAHHSL.

PaGora B rpymmax npu IUIAHUPOBAaHWM, HPOBEICHUH H
WUHTEPIPETAMA  PE3yJbTaTOB  ONBITOB, W  AHAJIU3E
JOINIOJTHUTEIIBHBIX I/ICTO‘IHI/IKOBI/IH(I)OpMaHI/II/I II0 TEME

[[Bubmuotexa ITOK
https://m.edsoo.ru/7f41c97c]]

2.2

Mexanuueckue n
3JIEKTPOMArHUTHBIE BOJIHBI

OOBsCHEHHE OCHOBHBIX IPHUHIIUIOB JEHCTBUATEXHUYECKHUX
YCTPOMCTB M  TEXHOJOTMM, TaKUXKaK: MY3bIKaJIbHbIE
HHCTPYMEHTHI, YJIbTPa3BYKOBas IHAarHOCTHKA B TEXHHKE U
MeaHIUHE, pajgap, panuonpuEMHIK, TEeJIEeBU30D,
antenHa,reieor, CBY-meyb; U yclnoBUil MX 0€30MacHOIO
MIPUMEHEHHUS B IPAKTHUECKON KU3HH.

Pemenne pacuy€THBIX M KadeCTBEHHBIX 3aJauc ONOpPOHM Ha
U3yYeHHbIE 3aKOHbl U 3aKOHOMEPHOCTH, OIMCHIBAIOIUE
pacnpoCTpaHEHUEMEXAHUUECKUX U 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbp3oBaHre MHGOPMAILIMOHHBIX TEXHOJIOTHI JUIS TIOMCKA,
CTPYKTYPHPOBaHUS, HWHTCPIPETAMA W  IPEACTABICHUSL
nHpOpPMALTH pu MOJTOTOBKE coobuieHni 06
HCTIONb30BaHUMAICKTPOMArHUTHBIX BOJIH B TEXHHUKE.

Yyactue B AUCKycCHH 00 3JIEKTPOMAarHUTHOM3Arps3HEHUH
OKpY>Karolle cpebl.

[[bubmuorexa IIOK
https://m.edsoo.ru/7f41c97c]]
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PaGora B rpynmax mnpu IJIaHUPOBAaHWH, IPOBEICHUU U
MHTEPIPETALIH pe3yabTaToB OIBITOBU aHaiu3e
JIOTIOJTHUTENBHBIX HCTOYHHKOB HH(OPMAIIHMH 110 TEME

2.3 | Onruka

10

[IpoBenenue 3KCIEpUMEHTA: HAONIOJCHUE TUCTICPCHU CBETA;
HW3MEpEHUE T0Ka3aTellsl NPEJOMIIEHHS CTEKJIa; UCCIIEI0BaHUE
CBOMCTBU300paKCHUH B TIMH3AX.

OOBsCHEHHE OCHOBHBIX IPHUHIUIIOB JEHCTBUATEXHUUECKHUX
YCTPOHCTB M TEXHOJOTMH, TaKuUX Kak: OYKH, JyIa,
¢doroanmapaT, TPOCKIMOHHBIM  ammapar, MHKPOCKOII,
TEJIECKOTI,BOJIOKOHHAS ONTHKA, AW(PAKIMOHHAS PpEIIETKa,
MOJIIPOMI; W YCIOBHA UX O€30MacHOTONPUMEHCHUS B
MPaKTUYECKON KU3HU.

Perienue pacu€THBIX 3a7ad C SIBHO 3aJaHHON(U3UUCCKOI
MOJICJIBIO C HCIOJb30BAHUEM OCHOBHBIX 3aKOHOB M (HOpMYJ
reoOMEeTPUUECKOMONITUKH.

IMoctpoeHre ¥ ommcaHHE H300PAXKCHUS, CO3JABACMOI0
IJIOCKUM 3€pKaJIOM, TOHKOW JTMH30M.

PacnosHaBaHme (Qu3MUECKUX SABICHHA B  ONBITaX |
OKpYXaroulel JKU3HMA: MpsIMOJIMHEHHOEpacnpoCTpaHEHUE
CBETa, OTpaXXeHHUE, MIpEJIOMIICHUE, HHTEPEPEHITHS,
IU(PPaKINs | MOJAPU3AINI CBETa, TUCTICPCHS CBETA.

AHanu3 ONTUYECKUX SBJICHHUM C HMCIOJB30BAHHEM 3aKOHOB:
3aKOH TPSIMOJIMHEHMHOTO PaclpOCTPaHEHUsI CBETa, 3aKOHBI
OTpaXeHHsI CBETa, 3aKOHBI MIPEJIOMIICHUS CBETA.

Onucanue ONTHYECKUX SBJICHUH C  HUCIOJIb30BAHUEM
¢u3nUecKnx BENWYMH: (POKYCHOE PACCTOSHHE U ONTHYECKas
CHUJIa JIUH3BI

[[bubmuotexa ITOK
https://m.edsoo.ru/7f41c97c]]

Pasznen 3.0CHOBbBI CHEHHAHBHOﬁ TEOPUH

OTHOCHUTEJIBHOCTH

3.1 | OCHOBBI cIELUAILHON TEOPUU 4 Pemmenne xauecTBEHHBIX 3agad C omopoil HamsydeHHble | [[bubamorexa [JOK
OTHOCUTEJILHOCTH 3aKOHBI, 3aKOHOMEPHOCTH M (u3HyecKue sBieHust mo Teme | https://m.edsoo.ru/7f41c97c]]

«OcuoBBI CTO»®.

Hcnonp3oBanue WHPOPMAIIMOHHBIXTEXHOJOTHIA IS TIOUCKA,
CTPYKTYPHUPOBaHUS, MHTSPIIPETAIIHN u
MpeJCTaBICHUANH(POPMAMK TPH TOATOTOBKE COOOIICHHUIO

rpaHvnax npuMEeHUMOCTH KJIaCCHYECKOMMEXaHUKH U OCHOBaX
CTO

Paznean 4. KBAHTOBAS ®PU3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.1

DJIeMEHTEI KBAHTOBOU ONTHKU

OOBsACHCHHE OCHOBHBIX IPHHIUIOB JCHCTBUATCXHUYCCKHUX
YCTpOIICTB, TaKUX KaK:(pOTOIIEMEHT, (dboromaTuuK,
cojHeuHasi0aTapesi, CBETOIMO/]; U YCJIOBUH HMX 0O€30IacHOTO
MIPUMEHCHHUS B IPAKTHUECKON KHU3HH.

Pemenne pacu€THBIX 3amad C SIBHO 3aMaHHOH(U3NIECKOI
MOJIENTBI0 C HWCTIONIb30BAHMEMOCHOBHBIX 3aKOHOB H (hOpMYIT
KBaHTOBOMOINTUKH.

Pemienne KadecTBEHHBIX 3aJad C ONOPOW HaM3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOI OITHKH.
PacnosHaBanue (pu3MYCCKUX SBICHUA B YYCOHBIX OIBITAX:
¢doroanekTpuueckuii 3¢ (hexT,CBETOBOE IaBJICHUE.

Onucanue W3y4YEeHHBIX KBAaHTOBBIX SIBICHUIH MPOIIECCOB C
HCIOJIb30BaHUEM (U3NYCCKUXBEITUYNH: CKOPOCTh
QJICKTPOMArHuTHBIX BOJIH,JAJIMHA BOJIHBI MW 4YaCTOTa CBETa,
SHEPrHs U UMITYJIbC (poTOHA

[[Bubmuorexa ITOK
https://m.edsoo.ru/7f41c97c]]

4.2

Crpoenue atoma

[IpoBenenue okcmepuMeHTa: HaOIIOJeHHE JUHEHYaTOTO
CHEKTpa.

OOBsICHEHHE OCHOBHBIX IPHHIUIIOB ACHCTBUSATEXHUYECKUX
YCTPOMCTB, TaKHX KaK: CHEKTPOCKOIN, Ja3ep, KBAHTOBBIN
KOMITBIOTEP;H  YCIOBHH MX O€30IIaCHOTO TPHMEHEHHSB
MPaKTUYECKOM KU3HH.

PemeHnne KauyecTBEHHBIX 3aJa4 C ONOPOH HAU3y4YECHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U ¢)H3I/I'—I€CKI/IC SABJICHHUSA IIO TCMC
«CTpoeHue aToMay.

Pacnio3HaBanmne (U3NYEeCKUX SBIEHHH B y4eOHBIX OIBITAX:
BO3HUKHOBEHHE JINHEWUaTOrOCIIEKTPA.

AHanu3 KBaHTOBBIX IIpoUECCOB U SIBJICHUIC HCIIOJIb30BaHUEM
nocrynaros bopa

[[BubnuoTtexa ITOK
https://m.edsoo.ru/7f41c97c]]

4.3

ATOMHOE SAp0

[TpoBenenne y4EHHMYECKOTO 3KCIEPUMEHTA:HCCIIEI0BaHNE
TPEKOB YaCTHII (TI0 TOTOBBIM(pOTOTpaQHIM).

OOBsicHeHHe OCHOBHBIX TNPHHIMIIOB AEHCTBHS TEXHHYECKUX
YCTPOMCTB, TakMX Kak:AO3MMETp, KaMmepa Buibcona,
STEPHBIHPEaKTop, aTOMHas 6omOa; u YCIIOBHH
nx0€e301acHOTO MIPUMEHEHHS B TPAKTUYCCKOMKU3HH.
Pemenne kadecTBEHHBIX 3aJad C OIOPOM HAW3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (DU3WYECKHE SBICHUS IO TeMe
«ATOMHOE SIIPO».

Pacnio3HaBanue Gpu3nuecKux SBICHNN B yUeOHBIX ONBITaX U B
OKpY)KaloIed >KMU3HU: €CTeCTBEHHAas W HCKYCCTBEHHas

PaanoOaKTUBHOCTD.
Omnucanue N3Yy4YCHHBIX KBAHTOBBIX SIBIICHUI HIIpoHeccoB €
HCIIOJIB30BAHUEM (I)I/ISI/I‘ICCKI/IX BCJIMYUH: nepuon

nojxypacnana, SHEPrus CBA3UATOMHBIX A1CP.
Amnanuz IIpoHecCcoB U SIBIICHUH C MCIIOJIb30BAaHMEM 3aKOHOB M

[[BubamoTrexa [IIOK
https://m.edsoo.ru/7f41c97c]]
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MOCTYJIATOB: 3aKOH COXPaHEHMs JJIEKTPUUECKOTO 3apsija,
3aKOH COXPaHEHHsI MacCOBOI0 YHCIIA, IOCTYNaThl bopa, 3aKoH
paIroaKkTHBHOIO pacraja.

Hcnone3oBanne MHGOPMAIMOHHBIX TEXHOIOTHH [UIS MOMCKA,
CTPYKTYPHPOBAHHSA, HMHTEPIPETAllMd M  PEICTaBICHU
HHPOPMALINK TPUIIOATOTOBKE COOOIMICHNWI O NpPUMEHEHUH
3aKOHOB KBaHTOBOW (PU3UKH B TEXHUKE U TEXHOJIOTHIX

Paznea 5.2JIEMEHTBI ACTPOHOMUWU N ACTPOPUSUKH

5.1 | DyeMeHTBI aCTPOHOMHUU U 7 1
acTpou3uKH

[TonroroBka COOGIIICHI/Iﬁ 0 MCTOJax TIOJYYCHHS HAYYHBIX
ACTPOHOMHUYCCKUX 3HaHPII71, OTKPBITUAX B COBpeMeHHOﬁ

ACTPOHOMHHU.
BeinonHenue 3aJ1aHui, MPOBEPSIFONIUX BJIaJICHUE
OCHOBOTIOJIATAIOLIMHU a4CTPOHOMHUYCCKUMHITOHATHSIMH,

MTO3BOJIIOIIAME XapaKTEPH30BaTh MPOIECCH], TPOUCXOISIINE
B 3BE371aX,B 3BE3MHBIX CUCTEMAX, B MEKIaJIaKTHIECKOUCPEIE;
IIBIDKEHUE HEOECHBIX TeJ, YBONIONNIO3BE3N U BeeneHHOT.
[IpoBenenne  HaOMIOACHWI  HEBOOPY)KEHHBIMITIA30M  C
HCTIONIE30BaHUEM KOMITBIOTEPHBIXIIPUIOKESHU I JUTS
OTpe/IeNICHUs MTOJIOKCHHUSHEOCCHBIX 00BEKTOB Ha
KOHKpPETHYIO  JaTy: OCHOBHble co3Be3naus CeBepHOro
HOJIyIIapHsl USPKUE 3BE3BL.

Ilposenenue HaOmromeHWit B Teneckon  JIyHBIIJIAHET,
Mneunoro Ilytu

[[Bubmuotexa ITOK
https://m.edsoo.ru/7f41c97c]]

Pa3nesa 6.0OBOBIIAIOIIEE IIOBTOPEHUE

6.1 | O6oOmIaroIIee MOBTOPEHHE 4

VYuactue B IHMCKYyCCMM O pONM (DU3UKK HACTPOHOMUHM B
pasnuHbIX cepax AesTeTbHOCTH YeI0BeKa.

[MoaroroBka cooOuieHui 0 MecTe (HU3NUECKONKAPTUHBI MUpa
B PsITy COBPEMEHHBIX MPEJICTaBICHUN O IPUPOJE.
BrimonHenne  y4eOHBIX — 3aJaHUi, JIEMOHCTPUPYIOIINX
OCBOCHHE OCHOBHBIX TIOHATHH, (QHU3MYECKUX BEIUYUH U
3aK0HOB Kypca ¢pusukul0—11 kmaccos

[[BubaroTrexa [IIOK
https://m.edsoo.ru/7f41c97c]]
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