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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO0 ypOBHS Ha ypPOBHE CpEIHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHUHM M TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOM
oOpazoBarenbHO porpammel, npeactaBieHHbIX B DI'OC COO, a takxe ¢ yuétoM deaepaibHON
paboueit mporpaMMbl BOCIIUTAHUS U KOHLETILIMU MTpenoiaBanus yaeoHoro npeamera « Pusznka» B
oOpa3oBarenpHbIX oOpraHu3auusax Poccuiickoil @enepannu, peamu3yOIIUX OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

Pa0ouas nporpamma pa3padoraHa B COOTBETCTBHUH C:

1. 1. ®enepanpabiM 3ak0HOM «O0 006pazoBanuu B Poccuiickoii denepannny» ot 29.12.2012 Ne
273-03
2. ®enepanbhbiil 3aK0H OT 19.12.2023 No 618-D3 «O BHeceHnn nameHenui B GenepanbHbIi

3akoH «O0 oOpazoBanuu B Poccuiickoit deneparimm»
3. Ilpukaz Munobnayku Poccum ot 17.05.2012 Ned13 «OO6 yrBepxkaeHuu ¢eaepaabHOTO
rocyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa CPEIHEr0 00IIEero 00pa3oBaHUs»

4. Ilpuka3 MunucrepctBa npocsemienust Poccuiickoit ®enepanuu Ne 732 ot 12.08.2022 «O
BHECEHHH U3MEHEHUN B (hellepaibHblid TOCYJapCTBEHHBIN 00pa30BaTENbHbIM CTAHIAPT CPEIHETO
oOmero o00pa3oBaHMs, YTBEpPKIAEHHBIM MpuKazoM MuHucTepcTBa 00pa30BaHHUS M HAYKH
Poccuiickon ®@eneparum ot 17.05.2012r. No413»

5. Ilpuka3 Munucrepcta npocemienust Poccuiickoit @eaepaunn Ne 1028 ot 27.12.2023 «O
BHECEHHH U3MEHEHHI B HEKOTOpbIE MpUKa3bl MUHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
Qenepaumn 1 MunucrepcTtBa npocsemeHus  Poccuiickont  @enepanuy,  KacarolIMecs
(benepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOT'O 00IIIET0 00pa30BaHMs
U cpenHero obmiero oopaszoBanus» (3apeructpuponan 02.02.2024 No 77121)

6. Ilpukaz MunucrepctBa npocsenieHusi Poccuiickoit deneparuu ot 18.05.2023 Ne371 «O6
yTBEpKIeHUH (PenepaibHOi 00pa3oBaTEIbHON MPOTpaMMBbI CPETHEr0 00IIEero 00pa3oBaHUs»

7. Tlpuxaz MunuctepctBa npocsemienus Poccuiickoit @enepanuu ot 19.03.2024 Nel71 «O
BHECEHUM WU3MEHEHUM B HEKOTOpbIE IpuKa3zbl MuHucTepcTBa mnpocselenus Poccuiickon
®enepauuu, Kacaroumecs (eaepanbHbIX 00pa30BaTEIbHBIX MPOTPpaMM HayaldbHOTO OOLIETO
00pa3oBaHuUsI, OCHOBHOT'O OOIIEr0 00pa30BaHus U CPEIHEro O0IIEro 00pa3oBaHUM»

8. Ilpuka3 MunucrepcrBa npocBemnienuss Poccuiickoit @enepauuu ot 01.02.2024 Ne62 «O
BHECEHUM HU3MEHEHUM B HEKOTOpbIE IpHUKasbl MuHucTepcTBa mnpocselieHus Poccuiickon
®denepanuu, Kacaromuecs (denepaabHbIX 00pa3oBaTEIbHBIX MPOrpaMM OCHOBHOT'O OOIIETO
00pa3oBaHuUs ¥ CPEIHETO 00111eT0 00pa30BaAHUS

9. OcHoBHasi oOpasoBaTenbHasi MporpaMMa CpeAHEro oOIero o0pa3oBaHUsl, YTBEPKIACHHOMN
npuka3zoM Ne353 ot 31.08.2023r.

10. JlokanbHOoro HOpMaTuBHOTO akTa «llonoxenue o padboueil mporpamme y4eOHbBIX TPEIMETOB,

y4eOHBIX KypcOB, Y4eOHbIX Monyled nenarora, peanusytomero ®I'OC HOO, ®I'OC OOO,
OI'oC COO, ®OIT HOO, ®OIT OO0, ®OIT COO», yrBepxkaenHoro npukazomM Ne346-O ot
31.08.2023r.

Copepxanue mporpaMMsbl 0 GU3KKE HAMPABIECHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYIHON
KapTUHBI Mupa oOydaromuxcst 10—11 kmaccoB npu 00yyeHnn ux Qu3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JESTENIbHOCTHOTO moaxonaa. [Iporpamma mo Qu3uMKe COOTBETCTBYET
tpedoBanusiM GPI'OC COO k MmIaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ynbTaTaMm OOy4eHHs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh peaan3aldd MEXKIPEIMETHBIX



CBs3e (PU3MKKM C €CTEeCTBEHHO-HAyYHBIMM Yy4eOHBIMM IpeaMeTraMu. B Heil ompenenstorcs
OCHOBHBIE€ LIEIM U3YyY€HUsl (U3MKH HAa YPOBHE CPEIHEro 00Iero oOpazoBaHus, MJIaHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (GU3HUKH: JTUYHOCTHBIE, METAIIPEIMETHBIE, IIPEAMETHBIE (Ha 6a30BOM
YpOBHE).
[Tporpamma no (pusMKe BKIIOYAET:
e IUIAHMpPYEMBIE PE3YyJbTaThl OCBOCHUS Kypca (M3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE
IpeIMETHBIE PE3YJIbTaThl IO FOJaM O0yUYEHUS;

e conepkaHue yueOHoro mpenmMera «Pusnka» mo rojgaMm o0ydeHusl.

dusuka Kak Hayka 0 HanboJiee 00IMX 3aKOHAX MPUPOIBI, BHICTYTAas B KaueCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HAHUN 00 OKpYXalollemM MUpE.
HIkonpHBIA Kypc (U3MKHM — CHUCTEMOOOpA3yIOLIUI [JIs €CTECTBEHHO-HAYUHBIX Y4E€OHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMBbIX
XUMUEH, Ouosioruen, gpuznueckor reorpadueil u actpoHoMuen. Mcnonab30BaHHE U aKTHUBHOE
MpUMEHEHNEe PU3NYECKUX 3HAHUH OIpeIeIsieT XapakTep U pa3BUTHE Pa3HOOOPAa3HbBIX TEXHOIOTUI
B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYYEHUS HOBBIX MaTEpHAJIOB C
3aJJaHHBIMU CBOMCTBaMHU U pyrux. M3yuenne ¢pu3nku BHOCUT OCHOBHOH BKJIa B (pOPMUPOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI MHpa oOydarouuxcs, B (OpMHpOBAaHUE YMEHUN MNPUMEHSTh
Hay4HbI METOJI IO3HAHUSI IPY BBITIOJIHEHUH UMH YYE€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3uku 1 ypoBHS CpeaHEro o0IIero oopa3oBaHusl MOJOXKEH sl UJICH,
KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHLUIIBI €70 IOCTPOCHHS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEPKUT MaTepHall U3 BCEX pa3leioB (PM3HUKHU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHall Kypca pU3uku 00beIMHEH BOKPYT
busmueckux Tteopuil. Bemymmm B Kypce sBusieTcs (popMuUpoBaHME TPENCTAaBICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuzaius npeanoiaraeT MCIoJIb30BaHUE T'YMaHUTAPHOTO
MoTeHIMana (PU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U pa3BUTHUS (DU3UKU C pa3BUTHEM OOILECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M 9KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaomnoii nanpasnennocmu. Kype pusuku npeamnongaraetT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanuszyercs TOCPEICTBOM BBEACHHUS JJIEMEHTOB COACpPKaHUA,
MOCBAILIEHHBIX AKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a TakKe 00CYKAeHHsI MPoOJIeM palMoHaIbHOTO MPUPOAONOIb30BaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepHEBBIMU 3JIEMEHTAMH Kypca (DU3UKM Ha YpOBHE CpPEAHEro oOuiero oOpa3oBaHUS
ABIIAIOTCS (U3NYeCKUe Teopuu ((POpMUPOBAHUE MPEICTABICHUM O CTPYKTYpe HOCTPOEHUS
¢u3nueckoil Teopuu, poiM (YHIAMEHTAJIbHBIX 3aKOHOB M NPHUHLMIIOB B COBPEMEHHBIX
MIPEACTABICHUSX O MPUPOJE, T'PAHULAX MPUMEHUMOCTH TEOPHid, NIl ONUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUI U MPOLIECCOB).

CurcTeMHO-EeATENBHOCTHBIN TOJIX0/ B Kypce (PU3UKU peau3yeTcsl MPexkae BCEro 3a CUéT
OpraHM3alMM 3KCIEPUMEHTAIBHON AesITeNbHOCTH oOyvatomuxcs. g 0a30Boro ypoBHsI Kypca
(GU3MKN — 3TO HCIOJI30BAHME CHCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U



7abopaTOpHBIX PaboT, KOTOphIe B TporpamMme 1o (Qu3nke OOBEAMHEHBI B OOIIHMI CIHCOK
YUEHHUYECKUX MPaKTUYECKUX paboT. BolaeneHue B yka3aHHOM IepedyHe JabopaTOpHBIX pador,
IPOBOJUMBIX JUJII KOHTPOJST M OILICHKH, OCYILIECTBIIAECTCS Yy4YacTHUKaMH 0O0pa3oBaTEIbHOTO
mpolecca UCXo/s U3 0COOCHHOCTEN TUIAHUPOBAHUS U OCHAIleHus kabuHeTta pusuku. [Ipu s3Tom
o0OecrieunBaeTcs OBIAJACHHE OOYYAIOUUMUCS YMEHHSIMH TPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCJICIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE
PEJIOKEHHBIX TUITOTES.
Bbonbiioe BHUMaHue yeseTcs peleHn o pacyETHRIX M KaueCTBEHHBIX 3a1a4. [Ipu aTom s
pacuéTHBIX 3aJa4 MPUOPUTETOM SIBJSIOTCS 3aJadd C SIBHO 3a/laHHOM (DHU3HUECKON MOEIbIO,
MO3BOJIAIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiena Kypca,
TaK U UHTETpUpYys 3HAHUSA U3 pa3HbIX pasfenoB. Jlis KayecTBEHHBIX 3aJad MPUOPUTETOM
ABJISIIOTCSL 3aJlaHU Ha OOBSICHEHHE TMPOTEKaHUA (PUINYECKUX SBICHUNU UM TMPOIECCOB B
OKpY’Karolenl Ku3HU, TpeOyronme BbiOOpa (U3MYECKOW MOJEIU [Jid CUTyallud TPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu DPI'OC COO K MarepuasbHO-TEXHUYECKOMY
oOecrieueHunto yueOHOTro npoliecca 6a30BbIi ypOBEHb Kypca (PU3UKHU Ha YPOBHE CPEHETO OOIIETOo
o0pa3oBaHUsl IOJDKEH M3ydaThbCsl B YCIOBUSX MPEAMETHOTO KabuHeTa (U3MKU WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKIa. B kaOuHere Qusuku
JOJDKHO OBITh HE0OXoauMoe J1abopaTopHOoe O0OpYIOBaHME /JI BBINOJHEHUS YKAa3aHHBIX B
mporpamme no GuU3nKe yUeHUYECKUX MPAKTUIECKUX padoT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.
JleMoHCTpallMoHHOE  O0opynoBaHue (OpMHpPYEeTCS B COOTBETCTBHM C IMPUHIUIIOM
MUHUMAJIBHON JOCTaTOUYHOCTH M 00ECIeYMBAeT MOCTAHOBKY MEPEYUCICHHBIX B IIPOrpaMMe o
bu3MKe KIIOYEBBIX JEMOHCTpPAIlMU MJIsi WCCIEIOBaHMS HM3y4aeMBIX SIBICHUM M TPOIIECCOB,
OMITUPUYECKUX B (PYHIAMEHTAIbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHHUH.
JlabopaTopHoe 000py1I0BaHKE I YYEHUYECKUX MPAKTHUECKUX padoT popMupyercs B BUIE
TEMAaTUYECKNX KOMIUIEKTOB U oOOecleynmBaeTca B pacu€re OJHOTO0 KOMIUIEKTa Ha JABYX
oOyuvaronuxcs. TemaTHueckue KOMIUIEKTBI JIa0OpaTOpHOro OOOpYAOBaHUS IOJKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCTIONIb30BAHUH AHAJIOTOBBIX W HU(POBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMHU TIEJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:
e (QopMupoBaHue wHHTEpeca W CTPEMJICHHUS OOYYAIOMUXCS K HAYYHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTUE MX MHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHUA O HAYYHOM METOAE TO3HaHUSA U (HOPMUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpoOBaHHE HAYYHOTO MHUPOBO33PEHMSI KAK pe3ysibTaTa M3yue€HHUS OCHOB CTPOCHMS
MaTepuu U PyHIaMeHTaIbHbBIX 3aKOHOB (DPU3UKH;

e (QopMupoBaHue YMEHUI OOBSICHATH SIBJCHUS C UCMOJIb30BAHUEM (DU3NUYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBanue mpencTaBIeHUd O pod (DU3UKH U1 Pa3BUTHS JPYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne HTUX Leled 00ecrneyrMBaeTcs PelIeHHEeM CIEAYIOIMMX 3aad B IMPOIECcCce
U3Y4YeHHS Kypca (U3MKU Ha YPOBHE CPEHEro 001ero 00pa3oBaHus:



e TMPHUOOPETEHHE CUCTEMBblI 3HAHUNU 00 OOIMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIOYAsT MEXAHUKY, MOJEKYJISPHYIO (PU3UKY, DJIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3HUKY U PJIEMEHTHI aCTPOPUBHKY;

e (QopMupoBaHue YMEHHMI TPUMEHATH TEOPETUYECKHE 3HAHUS I OOBSICHCHUS
Gu3NUEeCKNX SBJICHWA B TPUPOAEC U JUIsl TPUHATHS TMPAKTHUYCCKUX pEIICHUN B
MOBCEAHEBHOM JKU3HMU;

e OCBOEGHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 33a4 C SIBHO 3a/IaHHON (PU3NYECKON MOJIETIBIO,
3aj1a4, [OAPA3yMEBAIOLIMX CaMOCTOSATENIbHOE CO3/laHHe (DU3HUECKOH  MOJIeNH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

e TOHMMaHHWE (PUBNUYECKUX OCHOB W TPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO CPEIy;

e OBJIAQJICHUE METOJaMU CaMOCTOATENLHOTO TUIAHUPOBAHUSA W TPOBENCHUA (DU3UUECKUX
HKCIIEPUMEHTOB, aHATN3a U MHTEPIPETAli HH(POpMAINH, OTIpeAeTICHHUS TOCTOBEPHOCTH
MOJy4Y€HHOTO Pe3yJbTaTa;

e CO3/IaHUE€ YCIIOBUM JUIsl PAa3BUTHUS YMEHHUI MPOEKTHO-UCCIIEN0BATEIBCKONU, TBOPUECKOU
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YypOBEHb) Ha YpOBHE CpEIHEro 0O0IIero oOpa3oBaHUS
otBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenro), B 11 knacce — 68 gacos (2 daca
B HEJIETIO).

[Ipenyaraemelii B mporpamMme 1o Gpu3uke rnepedyeHb Ja00paTOPHBIX U MPAKTUIECKUX padboT
SBJISIETCSI PEKOMEHIOBAaHHBIM, YYUTENh JElaeT BbIOOp MPOBEACHHS JabOpaTOpPHBIX pabOT U
OMBITOB C YYETOM UHAMBUAYAJIBHBIX OCOOEHHOCTEN 00yUYarOIMXCS.



COJAEPXXAHME OBYUEHUA

10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
dusnka — Hayka O mnpupone. HaydHble MeTOABl NO3HAHUSA OKpY’Kamolero mupa. Ponb
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOBI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue ¢Gu3nYeCKuX SBICHMA M mporieccoB. Hayunbie rumotessl. Ousnyeckue
3aKOHBI U TEOPUH. [ paHUIIbI MIPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHINI COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHpa, B
IPAKTUYECKOMN NEATEIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBMKEHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JBWKEHUA. (Cucrema
orcu€ra. Tpaekropus.

[lepemernienne, cKopocTh (CpelHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEepUAIbHOM TOYKH, WX MPOEKIIMU HAa OCU CHUCTEMBbI KOOpAWHAT. CIOKEHHE MEPEMEIICHUN U
CJII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NpPsIMOJIMHENHHOE JBIKeHHE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILIEHUS] MATEPUATIBbHON TOUKH OT BPEMEHHU.

CBobosHOE TIafieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuuenHoe paBukeHue. JIBH>KEHHE MATEpPUAIbHOM TOYKM MO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTIIOBAsi CKOPOCTh, IMHENHASI CKOPOCTh. [lepron u yactora
oOpaienust. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHUYeCKHE yCTPONCTBA U MPAKTUUECKOE IPUMEHEHUE: CIIUAOMETP, IBH)KECHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JTBUKEHUS.

[IpeobpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpoIeHHOTo MO/ YTII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaJAeHUs.

HamnpagpieHnue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune HepaBHOMEPHOIO JIBUXKEHUS € LIEIBIO OMPEIeNIEHUs] MTHOBEHHON CKOPOCTH.
UccnenoBanne COOTHOIICHUSI MEXKTYy MTyTSMH, TPOMICHHBIMH TEJIOM 3a TOCJIEI0BATEIbHBIC

pPaBHBIE MPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBHKEHUHM C HAYaJIbHOW CKOPOCTBIO,
PaBHOW HYJIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka



IIprauun otHocurenbHOCTH ['anunes. Ilepseiit 3akoH HerotoHa. MHEpuManbHble CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepuaabHOU TOUKH. Tperuii 3akoH HbroTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoJib>keHus, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJIbXKEHUsI U cuiia TpeHus nokos. Koaddunuent tpennsa. Cuna COnpoTUBICHUS TpU
JIBW)KCHUU TeJa B KUIKOCTH WUIIU rase.

[TocTynarensHOE M BpallaTEIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpaieHus. [1neqo cumpl. Y cnoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckre YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHWE: TMOAIIUIIHUKHN, JIBUKEHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHHE MacC B3aUMOJCHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CiioxeHune cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1Mo HAKJIOHHOMW MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYT'OCTH, BO3HHUKAKOIIUX B IPYKUHE U PE3UHOBOM
obpasiie, ot ux aehopMalum.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NmMnynbec MaTepuanbHON TOUKH (Tena), CHCTEMbI MaTE€pUATIbHBIX TOUEK. MIMITynbC CUIIBI U
M3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJIbCa. PEakTHUBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi sHeprusi MarepuasibHOW TOYKU. Teopema 00 HM3MEHEHUU KUHETUYECKOUN
SHEPTHUH.

[ToTenmuanpHas sueprus. [loTeHnanpHas dHEPTUs ynpyro aeGopMUpoBaHHON MPY>KUHBI.
[ToTennuanpHas Y3HEPTHUS TeIa BOJIM3U MOBEPXHOCTH 3EMITH.

[loTeHnuanbHble M HENMOTEHIUaIbHbIE CWIbl. CBA3b pa0OThl HEMOTEHUMAIBHBIX CHII C
MU3MEHEHUEM MEXaHUYECKOW 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPTIUU.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTHMYECKOE NPUMEHEHME: BOAOMET, KONEP, NPYKMHHBIN
MHUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.



[lepexoa moTeHIMATBHOM 3HEPTUH B KHHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnvie padomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa C IOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsA3U pabOThI CHJIbI C ©3MEHEHUEM MEXaHUUYECKOM SHEPTUH TeJla Ha IPUMeEpe
PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. ModsekyasipHasi pu3uka 1 TEpMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TTOJOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH U UX OMBITHOE 0OOCHOBAHHE.
Bpoynosckoe nemxenue. Auddysus. Xapakrep ABMKECHHUS U B3aUMOICUCTBUS YaCTHUI BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TNl U 00BCHEHHE CBOMCTB BEILIECTBA HA OCHOBE
TUX MoJeneil. Macca u pazMepsl Mosekyil. KonundectBo BemectBa. [locrosiHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [lkana remneparyp Lenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpAaBHEHHE MOJEKYJISPHO-KMHETUYECKOU TEOPUHU
ueanbHOro rasa. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KUHETHMYECKOH 3SHepruu
TEIJIOBOTrO JIBWKEHMS yacTul ra3a. [llkana temnepatyp KenpBruHa. ['a30BbIe 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akoH JlanmproHa. M30mponeccsl B MACATBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. | 'paduueckoe MpeACTaBICHUE H30MPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JMCKPETHOE CTPOCHHE BeEIIEeCTBa, (oTorpapuu MOJEKYI
OPTraHUYECKUX COCAUHECHUMU.

OnbiThl 10 U PY3UN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBUS.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/IA.

OnbITHI, WILTIOCTPUPYIOIIME YPABHEHHUE COCTOSIHHS MI€ATIBHOTO T'a3a, U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3yxa B KJIIaCCHOM KOMHaTe Ha OCHOBE M3MEpeHUil 00bEMa KOMHATHI,
JABJICHHS M TEMIIEPATypPhI BO3yXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSIHHS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuueckass cucrema. BHYTpeHHSII SHEpPrusi TEPMOAMHAMUYECKOM CUCTEMBI U
croco0bl e€ uzmeHeHus. KomuuectBo TemioTsl U paboTta. BHYTpeHHss dHEprus 0JHOATOMHOTO
UJCAIBHOIO raza. Buasl Teruionepeaaydn: TeraonpoBOAHOCTb, KOHBEKIMS, U3IIydEeHHE. Y JenbHas
TEIJIOEMKOCTh BelecTBa. KonM4ecTBO TEIUIOTHI IIPH TEIIonepesaye.

[Tonsitue 06 annabaTHOM Tiporiecce. [lepBriii 3akoH TepmoanHaMuku. [I[puMeHnenne nepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoiieccaM. ['papuueckas uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepMmoarHaMuku. HeoOpaTuMOCTh IPOLIECCOB B IPUPOJIE.

TennoBele MamuHbl. [IpuHIUIBL 1eHCTBUSA TEIUIOBBIX MalliuH. [IpeoOpa3oBanus 3HEpruu B
Teru10BbIX MamrHax. KoagdunueHt nonesnoro neicteus reroBoi mamuabl. ukn KapHo u ero
KO3 (UIIUEHT MONE3HOTO AEHCTBUS. DKOJIOTUYECKUE MPOOIEMbI TEIIOIHEPTETUKH.



TexHuyecKue yCTpoCcTBa U MPAKTUYECKOE MTPUMEHEHHE: IBUTATEIb BHYTPEHHETO CTOPAHUS,
OBITOBOI XOJOIUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEW SHEpPruM Teja MPU COBEPIICHUHU pPaOOTHI: BBUIET NPOOKHU U3
OYTBUIKH MO/ ACHCTBUEM CKATOTO BO3AyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe MyTEM TPEHUS
(BUICOAEMOHCTpAIIHS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeiaye.

OnbIT M0 aAabaTHOMY paCHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kurenue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO37yxa. HacklmeHHbld map. YjenbHas TEIuioTa mnapooOpa3zoBaHus. 3aBUCUMOCTh
TeMIrepaTypbl KUTICHUS OT AaBJICHUS.

Trépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
Kunkue xpucramisl. CoBpeMeHHblE Marepuaibl. [l1aBieHue W KpucTauidzauus. Y AeibHas
TerioTa rmasieHus. Cyonumarus.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KJIOPUMETP, TEXHOJIOTUH MOJyYeHUsI COBPEMEHHBIX MaTEpPUAJIOB, B TOM UHCJIe HAHOMATEpPUAJIOB,
Y HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBanust v IiIaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. DinekTpoguHaAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa DJICKTPUUYECKUX  3apsJIOB.
[TpoBOAHUKY, TUDIEKTPUKU U MOTYNPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumoneiicteue 3apsgoB.  3axkoH  Kynmona. TodeuHbld  3IEKTpUYECKUNA — 3apsi.
Onextpuyeckoe nosie. Hanpsok€HHOCTH AieKkTpudeckoro mnois. [IpuHmun cyneprno3uiuu
ANEKTpUUECKUX nojien. JIuHum HanpsHKEHHOCTH AEKTPUUECKOTO MOJIS.

PaboTa cui anexktpocratudeckoro noss. [lorennuan. Pasnocts noteHmuanos. [IpoBogHuku
U TUAJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JlusnekTpruueckasi IpOHUIIAEMOCTb.

Onektpoémkoctb. KonaeHcaTop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEprus
3aps>KEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHUE: 3JIEKTPOCKOM, 3JIEKTPOMETD,
AIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE JJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN
anrapar, CTpyWHBIM PUHTED.



Jemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JINDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTB ANEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOpa OT IUIOIIA/IN MIACTUH, PACCTOSIHUSA
MEXy HUMU U JUBJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOro KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne 3eKTpoEMKOCTH KOHAEH CaTopa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEKTPUYECKUNA TOK. YCIIOBHS CYLIECTBOBAaHHMS JJIEKTPUYECKOrO TOKA. VICTOUHMKM TOKa.
Cwuita Toka. [1ocTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 15 y9acTKa LEeTH.

DNEKTpUYECKOE COITPOTHUBIICHHE. Y IEJIBHOE CONTPOTUBIICHHE BenlecTBa. [locnenoBarensHoe,
HapajyieIbHOE, CMEIIAHHOE COECUHEHNE IPOBOJHUKOB.

Pabora snekrpuyeckoro Toka. 3akoH J[xoyns—Jlenia. MomHOCTb 31€KTPUYECKOTO TOKA.

DNEeKTpOABMKYLIAsl CUJIa U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHHMKA TOKa. 3akoH OMa s
MOJTHOM (3aMKHYTOM) 3eKkTpuueckoil rienu. KopoTkoe 3ambIKaHue.

DNeKTpOHHAs: MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTHUBIICHUS! METAJIIIOB
oT TeMriepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MNPUMECHas MPOBOAMMOCTb IOJIYNPOBOJIHHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

ONEeKTpUYECKHA TOK B PAcTBOPAX M pacIUIaBax AJIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAS
JTUCCOLMALINS. DIICKTPOIIH3.

DJIEKTPUYECKHN TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBHBIN pa3psia. MoaHus.
ITima3ma.

TexHHYeCcKre yCTPONUCTBA U IPAKTUYECKOE TPUMEHEHHUE: AMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHUKMA TOKa, 3JEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MNPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN JTUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IJIOLIAIU
NONEPEYHOr0 CEYEHUS U MaTEPHAIIA.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsamoe u3MepeHue IeKTpoABWXKYUIEH cuiibl. KOopoTkoe 3aMblKaHME TrajlbBaHUYECKOTO
AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCUMOCTh CONPOTHUBIIEHHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yuyeHne cMEemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenue 31eKTpoaABUKYLIEH CUIIbI HCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHUBIICHUS.

Habutoienue snexrpomimnsa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢usmku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEP)KATEIbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcaMH MaTeMaTUKH, OHOJIOTUH, XHUMHUH,
reorpauy U TEXHOJIOTUU.

Mesicnpeomemnvle nonsamusi, CBA3aHHBIE C WM3YYEHHUEM METOJOB HAy4YHOI'O IO3HAHMSL:
ABIICHUE, Hay4YHBIA (DakT, rumores3a, (pusuyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YpaBHEHUH, TuHeHas PyHkius, napadomua, runepOona,
uX rpauKy U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M HUX IPOECKLUUU HA OCU KOOpIUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: mexaHnueckoe ABMKEHUE B KUBOU mpupoze, 1uddysus, ocMoc, TemiooOMeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPENayH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKUE SIBJICHUS B
KUBOU MIPUPOJIE.

Xumus: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJ, JKUIKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHUECKAS AUCCOLIMALINS, TalbBAaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE JBUKEHUIN C UCIIONB30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, TMOIIIMITHUKK, WCIOJb30BAHUE 3aKOHA COXPAHEHMSI UMITYJIbca B TEXHUKE (pakera,
BOAOMET W JApyrue), JBUraTeldb BHYTPEHHErO CropaHusi, mapoBasi TypOuHa, OBITOBOMN
XOJIOIUIIHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU TOJIyYEHHS] COBPEMEHHBIX MAaT€pUaOB, B TOM YHUCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEp, DJIEKTPOHArpeBaTelbHble MPUOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocTosiHHBIE MAarHUTBL. B3anMoAeNCTBHUE ITOCTOSHHBIX MArHUTOB. MaruuTtHoe nosie. Bexkrop
MAarHUTHOM HMHAYKUMH. [IpuHIMO Cynepno3uiuy MAarHUTHBIX [OJIeH. JIMHMKM MarHuTHOU
MHAYyKIUU. KapTrHa TMHAN MarHUTHOM MHAYKIWH TOJIS TIOCTOSTHHBIX MAarHUTOB.

MaruutHOE 10J€ NPOBOJHMKA C TOKOM. KapThHa JMHMM MHAYKUMHA MarHATHOTO IOJIS
JUIMHHOTO TIPSAMOTrO ITPOBOAHMKA M 3aMKHYTOI'O KOJIBLEBOIO ITPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeicTBie NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOyJib M HanIpaBJeHUE. J[BUKEHNE 3apsyKEHHOW 4aCTUIbI B OTHOPOJHOM
MarHuTHOM noJje. Pabora cunbl Jlopenna.

SIBeHHME DNEKTPOMAarHWTHOM MHAYKOMHM. IlOTOK BEKkTOpa MArHWUTHOW WHIYKIIMH.
DIIEKTPOJBUXKYILAsA CUJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papanes.



BuxpeBoe snektpuueckoe mojie. DIEKTPOABIKYIIAs CUJIa HHAYKIUU B MPOBOJAHUKE,
JBIKYIIEMCSI IOCTYIATENIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIWN. DJIEKTPOABUKYILAS CHUJIAa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBbIE MAarHUTHI,
ANEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTyYKa MAaTHUTHBIM TTOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUH.

[Ipasuio Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbI UHAYKIHUA OT CKOPOCTH MU3MEHEHUS MarHUTHOTO
MOTOKA.

SBneHne caMOUMHAYKITUH.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBICHUS 2JIEKTPOMArHUTHON UHIYKIIUH.

Pasznen 5. Kosie6anusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHble KO1e0AHUA

Konebarenbnast cucrema. CBoOoaHbIE MeXaHMUecKue KosieOaHus. [‘apmoHuyeckue
koneOanus. Ilepuwon, wyacrora, ammuutyna u ¢daza kojeOanHuil. [IpyXUHHBIH MasTHUK.
MareMatrnyeckuii MasITHUK. Y paBHEHHE TApMOHUYECKUX KoneObanuil. [IpeBpaienue snepruu npu
TapMOHUYECKUX KOJICOaHUSIX.

KonebGarenbupiii  koHTYyp. CBOOOIHBIE DSJIEKTPOMArHUTHBIC KOJICOAHUS B HJICATHLHOM
KoJieOaTeTbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHUYECKUMH U JJICKTPOMarHUTHBIMU
koJsiebanusimu. dopmyna ToMcoHa. 3aKOH COXpaHEHHSI PHEPTrUU B HJEaTbHOM KOJeOaTeIbHOM
KOHTYPE.

[IpeacraBnenne o 3aryxaromux KoieOaHusX. BoIHYXJICHHbIE MEXaHUYECKHE KOJeOaHwUs.
Pe3onanc. BeiHyk1€HHbIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

[Tepemennsiit Tok. CHUHYCOUIQIBHBIA MEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKAa.
AMIUIMTYTHOE U JEHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HAIIPSIKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenada u MOTPEOJICHUE DICKTPUUSCKON DHEPIHH.
OKOJIOTUYECKUE PHUCKU TPU TPOU3BOJCTBE 3ieKTporHepruu. KynbTypa wHCHosib30BaHUs
AIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JIIEKTPUYECKUN 3BOHOK,
reHepaTop MePEeMEHHOTO TOKa, TUHUHU IEKTpOIepeaay.

Jlemoncmpayuu



HccnenoBanue mapamMeTpoB KoJaeOATEIbHOW CUCTEMBI (MPYKUHHBIN WM MaTeMaTHUECKHM
MasITHHK).

Habmronenue 3aryxarommx KojieOaHUM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuwiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa M HaOpsDKEHUS OT  BPEMEHHU) A
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIIEIOBATENIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKM HUHIAYKTUBHOCTH H
KOHJICHCATOpA.

Mopens TUHUYU AIEKTpONEepeaauH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJeOaHUil Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchbl rpy3a.

UccnenoBanne mnepeMEeHHOro TOKAa B 1€MW M3 MOCIEAOBATEIBLHO COCIMHEHHBIX
KOHJICHCATOpa, KaTYyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 6OJIHbL

MexaHnueckue BOJIHBI, yciioBUs pacnpoctpanenus. [leproa. CKOpocTh pacipOCTpaHEHUS U
JutHA BOJIHBL. [Toniepeunsie 1 ipo1oibHbIE BOTHBL. HTEepdhepentus u nudpakiins MexaHu4eCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUSA WU3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuHas
opueHTanus BeKTopoB E, B, V B anekTpoMarautHoit BosHe. CBONCTBA 3JI€KTPOMATrHUTHBIX BOJIH:
OTpaXEHHE, TpeJoMIIeHHe, moJisipuzanus, audpakuus, uHTtepdepenus. CKOpPOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[lIxana 2JIEKTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHLMIBI paguOCBsI3U U TeNeBUACHUS. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPELBI.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTBHI,
yIbTPa3ByKOBas JMArHOCTHKA B TEXHUKE M MEIULIMHE, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Koneobmromeecs Teno kak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: 1 IpeTOMIICHHS] MEXaHHYECKUX BOJIH.

Ha6nronenue natepdepenimm u qudpakiind MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILJIUTY I0M U YaCTOTOM KoJieOaHU .

UccnenoBanne  CBOWCTB  AJEKTPOMATHUTHBIX  BOJIH:  OTPAXKEHHE, IPEIOMIICHHUE,
noJisipu3anus, rudpakuus, uHTepdepeHIHsL.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. lIpsMonnHeliHoe pacipoCTpaHEHUE CBETAa B OJHOPOIJHOM Cpelie.
JIyu cBeta. ToueyHbId HICTOYHUK CBETA.



OTtpaxxenue cBera. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne H300pakeHUH B IUIOCKOM
3epKale.

[Ipenomnenue cBeta. 3akOHBI TPEIOMJICHUS CcBeTa. AOCOJIOTHBIA  MOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. l[IpenenpHblii yroja IMOJMHOrO BHYTPEHHETO
OTPAKEHHSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomyie u pacceuBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE W
onTHYecKas cuiia TOHKOUW nuH3bL. [locTpoeHune n3o0paxkeHuil B COOMPAIONINX U PacCEeUBAIONIUX
nuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBaeMOE JINH30U.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BomnoBass ontmka. Wurepdepenmusi cBera. KorepeHTHbIE HWCTOYHHKH. Y CJIOBHS
HaOJI0/ICHUS] MAaKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHONW KapTUHE OT JIBYX CHUH(]a3HbBIX
KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakuus cBera. [udpakuvonHas pemérka. YcioBue HAONIOACHHS  TJIABHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue ycTpoWCTBa M MPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, QoTtoarmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAS pEIIETKA,
MTOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpoCTpaHEHUE, OTPaKEHHE W MpesomieHue cBeta. OnTuyeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOTa, TEJIECKOIA.

Habnronenune natepdepeHnn crera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ mOMOIIbI0 AUGPAKIHOHHON PEIETKY.

Habmronerune nosipu3aliny cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mepenue nokazaress npeioMJIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.

HaOnronenue aucnepcuu cBera.

Pa3znen 6. OCHOBBI CIENUAIBbHON TEOPHH OTHOCUTEIHLHOCTH
['paHuibl MPUMEHUMOCTU KJIAacCHMYECKOM MexaHuku. [locTynaTel cneunaibHOW TEOpUH
OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBE€Ta B BaKyyMe, MPUHIHUII
OTHOCHUTEIBHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHH U COKPAILICHUE JJIMHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MacChl ¢ SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKOM YACTUIBI. DHEPTUS TTOKOSI.

Paznen 7. KBanTtoBas pusuka



Tema 1. Inemenmovt KGAHMOBOU ONMUKU
®oronbl. ®opmyna [lnanka cBsi3u 3HEpruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
dhoToHa.
OtkpeiTre u uccinenoBanue Gporoaddexra. OnbiTol A. I'. CTonerosa. 3akonsl porodddekTa.
VYpaBuenue Diinmreiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.
JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE IEUCTBUE CBETA.
Texnuueckue yCTpOMCTBA M MpaKTUYECKOE MNpUMEHEHHE: (OTOdEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.
Ceeronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopaa nmo paccesnuto o -dactull. [lmanerapnas
mozenb aroMa. [loctynatel bopa. M3nydenne u norsoiieHue GOTOHOB IMPHU MEPEXOJE aTomMa C
OJIHOTO YPOBHS SHEPTUH HA Apyroil. Buael ciekTpoB. CIIEKTp ypOBHEHN SHEPTUM aTOMa BOIOPO/IA.
BosHoBbIE cBOlicTBa yacTull. BosHbl ae bpoitns. KopnyckynsipHO-BOJIHOBOU Tyaau3M.
CrnoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.
TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE: CIEKTPAJbHBIA aHaIu3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pezepdopna.
Onpenenenre JJIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITYUCHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Habmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTHI, TOKA3bIBAIOIINE CI0KHOCTh CTPOEHUS siipa. OTKPBITHE PAAUOAKTUBHOCTH.
OmnwiTel Pezepdopaa mo onpeaeneHno coctaBa paauoakTHBHOTO u3inydeHusi. CBoiicTBa anbda-,
OeTa-, ramma-u3nydeHus. BivsHre pagnoakTUBHOCTH Ha JKUBBIC OPTaHU3MBI.
OTtkpbiTHE IPOTOHA U HeWTpoHa. HykionHast Mmoaens snpa ['eiizenoepra—Banenko. 3apsia
sapa. MaccoBoe uuncio sapa. M3otomnsl.
Anbba-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['amma-usmydenue. 3aKkoH
PaIMOaKTUBHOTO pacmaja.
DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JlepexT macchl sapa.
SnepHbie peakuuu. [lesieHrue u CUHTE3 AlIep.
Anepnwiii peaktop. TepMosnepHbii cuHTe3. I[IpoOimeMbl W TEPCHEKTUBBI  SAESPHOM
SHEPIreTUKU. DKOJIOTHUECKUE ACTIEKTHI SAEPHON SHEPTrEeTUKHU.
DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Mertonabl HAOJIIOCHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
@dyH1laMeHTalIbHbIE B3auMOJIeHCcTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.



TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE NMPUMEHEHME: NO3UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Vuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

HccnenoBanue TPEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oramnsl pa3BuTUs acTpoHoMud. [IpukinagHOoe 1 MUPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMHUH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUeE 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH>KCHUE.

Conneunas cucrema.

Connue. ConHewyHass akTWUBHOCTh. Mcrounumk sHeprun CosiHIa W 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKU. J{uarpaMma «CIeKTpaabHbIN KJIACC — CBETUMOCTBY. 3BE3/bI IJ1aBHOU
MOCJIEIOBATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUIS  3BE3N  TJIAaBHOM
MOCJIEIOBAaTENbHOCTH. BHyTpenHee cTpoeHue 3BE3A. (COBpPEMEHHBIE TMPEICTABICHUS O
MIPOUCXOKICHUH U 3BoJIFoIMK COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii Iyt — Hamia ["anaktuka. [Tonoxxenue u aemxenue CoisHia B ['anaktuke. Tumsl
rajakTUK. PaguoraiakTuku u kBazapbl. YHEpHBIE ABIPHI B iApaxX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O0na. PasOeranue ramaktuk. Teopus
Bbounbmoro B3peiBa. PenukToBOE M3nydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaOmntonenus: HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKESHUM
JUISl OTIpEIeTICHUS TOJI0KEHHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiymapus U SpKue 3BE3/IbI.

Hab6nronenus B Teneckon Jlynsi, mianet, Maeuynoro [lytu.

O0o0maroniee MOBTOPEHUE

Ponbs ¢u3uku m acTpoHOMHUHM B DSKOHOMHYECKOM, TEXHOJOTUYECKOM, COIMAIbHOW |
ATUYECKOM chepax AesITeIHPHOCTH YETIOBEKA, POJIh U MECTO (PU3UKH U ACTPOHOMUHU B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa, POJb (Pu3NUecKod Teopud B (HOPMHUPOBAHUU TMPEACTABICHUNA O
(bU3UYEeCKON KapTUHE MUpPa, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIE CBA3H

N3yuenne kypca ¢usmku 06a30BOro ypoBHA B 11 Kjacce ocymiecTBisIeTCS C Y4ETOM
COZIepKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHd MaTeMaTHKH, OWOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemnvle nouamus, CBSI3aHHbIE C W3YYEHUEM METOJOB HAYYHOTO TO3HAHUS:
ABJICHHE, HAY4YHBIM (akT, rumnoresa, (puanMyeckas BeIMYMHA, 3aKOH, Teopus, HaOII0JIeHUe,
3KCIIEPUMEHT, MOJICINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CUCTEMBbl YPaBHEHUN, TPUTOHOMETpUYECKHE (DYHKITMU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M HUX
IPOEKIIMM Ha OCH KOOPJHUHAT, CIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTApPHBIX (PYHKIUH,
MIPU3HAKHU TIOJI00MS TPEYTOIHLHUKOB, OTIPE/IeIICHUE TUIOIIAIN TNIOCKUX PUTYp B 00BhEMa Tell.



Buonozus: snekTpudeckue siBICHUS B )KUBOM MPUPOJE, KoJeOaTeabHbIe IBIKEHUS B KUBOU
MIPUPOAE, ONTUYECKUE SBJICHUS B )KUBOU IPUPOJIE, IEUCTBUE paJallii HA )KUBbIE OPraHU3MBI.

Xumusi: CTPOEHHE aTOMOB W MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKU, CIEKTPaIbHBIN aHAN3.

l'eoepagusa: mMarHuTHBIE TOJIIOCAa 3€MIIM, 3aJIeKU MArHUTHBIX pyA, GOTOCHEMKA 3eMHOMU
MTOBEPXHOCTH, MPEICKA3AHUE 3€MIICTPSICEHU .

Texnonocus: TUHUM 3JEKTPONEpPENay, F'€HEPATOp MEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEIb,
UHAYKIIMOHHAS T€4Yb, pajap, pPaauoONpUEMHHK, TEJNEeBU30p, aHTeHHa, TeiedoH, CBY-meus,
POEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJTHEYHast OaTapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydebHoro mpeamera «dusuka» Ha ypoBHE CpemHero o001iero oOpa3oBaHMS
(6a30BBIl  ypOBEHb) JOJDKHO  OOECHEUYUTh  JOCTHXKEHUE  CIEAYIONIUX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS y4yeOHOro mpeamera «Dusmka» TOMKHBI OTPa’kaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYalOUINXCsS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
HNO3UIMEN JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHUEHTALMH, TO3UTUBHBIX BHYTPEHHUX
yOeX/JIeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSAM POCCHMCKOro  OOIIECTBa,
pacliipeHre KU3HEHHOTO OIbITa U OMbITa JACATEIBHOCTU B IMPOLIECCE PEaTU3alluid OCHOBHBIX
HAIPaBIICHUI BOCTIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh ~ TPAXKJAHCKOM MMO3UMLIMU  OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOI0 OOLIECTBA;

OPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEUECKNX TyMAaHUCTUYECKUX M JAEMOKPATHUECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITENbHOCTh B HMHTEpEcax TPa)KIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPaBIEHUH B 00pa30BaTEIbHON OpraHU3aliiy;

YMEHHE B3aUMOJEHCTBOBaTh C COLMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapHOHN ¥ BOJOHTEPCKON JAESITEIbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPAKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHMKEHMSIM POCCUHUCKHX
YUEHBIX B 00JAaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBECHMUS;

CHOCOOHOCTH OLIEHUBATh CUTYALMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCH Ha
MOpaJbHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH, B TOM UHCJIE B JEATEIBHOCTH YIEHOTO;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOSHUE YCTOMUMUBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUas 3CTETUKY HAYYHOI'O TBOPUYECTBA, MPUCYIIETO
(bu3MYecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMnyHbIM cPepaM NpoheCcCUOHATBbHON AESITENbHOCTH, B TOM UHCIIE CBA3aHHBIM
Cc (u3mKoil M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccun u
pealin30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMO0Opa3oBaHUIO B 00nacTu (U3MKH Ha
HOPOTSHKEHUU BCEU KU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

c(OPMUPOBAHHOCTh JKOJOTHUECKON KyJIbTypbl, OCO3HAHHE TJI00aJBbHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYLIECTBJIEHUE JICICTBUM B OKPYKAIOIIEN CPEJIC HA OCHOBE 3HAHUS LEIEH
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA;

pacIIMpPEHNUE OMbITA IEATEIIBHOCTH HKOJIOTMYECKOM HAITPABJIEHHOCTH HA OCHOBE NMEIOIINXCS
3HaHUM 1O (HU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznueckoil HayKu;

OCO3HaHMWE IEHHOCTH HAyYHOM JEesATEIbHOCTH, TOTOBHOCTh B Ipollecce M3y4eHUs (PU3UKU
OCYILIECTBIISITh MTPOEKTHYIO M UCCIEA0BATENBCKYIO IESTEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBbIEC YHHUBEPCAJIbHBbIE YUeOHbIE e CTBHUSA
ba3oBble Jiornuyeckue AeMcTBHUA:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh W aKTyaJIM3UpPOBaTh IPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAETATH LEIU AEATEIBbHOCTH, 33J1aBaTh MAPAMETPhl U KPUTEPUU UX JTOCTUKECHHUS;

BBISBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NUECKUX SIBIICHUSIX;

pa3pabaThIiBaTh IUIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIIUXCSl MaTePUATIbHBIX U
HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTh, OLEHUBATH COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;

KOOPAWHUPOBATH U BBIMOJHIATE PabOTy B YCIOBUAX PEATbHOTO, BUPTYAJIBHOTO W
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOC MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

BJIQJICTh HAyYHOW TEPMUHOJIOTHEH, KJIIOYEBBIMU MOHATUSIMU U METOJAaMU (HU3NYECKOU
HAYKHU;

BJIQJICTh HaBBIKAMHU Y4EOHO-MCCIIEIOBATENHLCKOW M MPOCKTHOM JEATETLHOCTH B OOJACTH
(U3UKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS 3a]1a4
(hU3UYECKOTO COJIepIKAHUSI, MPUMEHEHUIO Pa3TMYHBIX METOIOB MTO3HAHUS;

BJIAJICTh BUJAMH JICSATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHWS, €r0 WHTEPHpPETaIUH,
peoOpa30BaHUIO U MPUMEHECHHIO B PA3IMYHBIX YUCOHBIX CUTYAIMSIX, B TOM YHUCJIE MPU CO3IaHUHN
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATH IPUYUHHO-CJIEICTBEHHBIE CBSI3U U aKTYAJIM3UPOBATh 3a/1a4y, BbIJIBUTATh TUIIOTE3Y
€€ pemeHusi, HaXOJIUThb AapPTryMEHThl IJid J0Ka3aTeJbCTBA CBOMX YTBEPXKICHHM, 3a]aBaTh
MapamMeTPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh MOJIYYECHHBIE B XOJI€ PEIIEHUS 3aa4l PE3YJIbTAThl, KPUTUYECKH OLICHUBATH
HX JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEILHOMN AEATEIHHOCTH, B TOM
quCJIe ITPU U3YYEeHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPHUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUS IO (PUBHUKE B TPAKTUUECKYIO 00JIACTh KUZHENCATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTaTh HOBBIE UJEH, NIPE/IJIaraTh OPUTMHAIBHBIC MOJIXOAbl U PEIICHUS;



CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIUE AIbTEPHATUBHBIC PEILICHUSI.
Pabora ¢ unpopmanmeii:

BJIa/JIeTh HaBbIKAMHU MOJYy4YeHUs HHPOpManuu (PU3NYECKOTO COAEpKAHUS W3 HUCTOUYHUKOB
pPa3HbIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH TMOUCK, aHalIW3, CHUCTEeMAaTH3alUuI0 U
MHTEPIPETALNIO HH(POPMALIUK PA3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMALINH;

MCIIOJIb30BaTh CPEACTBA MH(DOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3AIMOHHBIX 3a/1a4 ¢ COOJOJICHHEM TpeOOBaHMIA
APrOHOMHKHU, TEXHUKH O€30MACHOCTH, TUTHUEHBI, PECYypcOoCOepeKeHUs, MPABOBBIX U ATUYECKUX
HOPM, HOpM HH(POPMAITMOHHOM 06€30MacHOCTH;

CO3/1aBaTh TEKCTHI PU3UUECKOTO COJEPKAHUS B PA3NIUYHBIX (popMaTax ¢ yad€TOM Ha3HAYCHUS
uHpOpMallMM W 1EJICBOW ayAHTOPHH, BBIOMpas ONTHUMAIbHYIO (OpMYy MpEeACTaBICHUS U
BU3YaIU3alUu.

KoMmyHMKaTHBHBIE YHHBeEpPCcaJbHbIe Y4eOHbIe 1eiCTBUSA:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKH U BO BHEYPOUHOU JIEATEINBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTYyallui U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPEICTB;

MIOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U MHIMBUAYaJIbHON pabOTHI;

BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX JIEUCTBHI C y4€TOM OOLIMX HMHTEPECOB H
BO3MOKHOCTEM Ka)J0ro WieHa KOJIJIEKTHBA,

IIPUHUMATh 1€JIM COBMECTHOM JEATEIBbHOCTH, OpPraHW30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUA MO €€ NOCTHKEHUIO: COCTABIIATH IIAH AEHUCTBUM, PACIIPEAEIATh POJI C YYETOM MHEHUN
YYAaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKI0I0 YYaCTHUKA KOMAH/Ibl B OOILIUIA pe3yJIbTat Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTh HOBBIE MPOEKTHI, OLICHWBATh UIEH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHUE B PAa3jJUYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBUSA
Camoopranusanus:
CaMOCTOSTEIIFHO OCYIIECTBIISITh TMMO3HABATEIBHYIO NIEATEIHHOCTh B 00JacTH (PU3UKU H
aCTPOHOMUH, BBISIBJISATH MPOOJIEMBI, CTAaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTAaBJISITh TUIAH PEIICHUS PAcu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHNN;
JaBaTh OIICHKY HOBBIM CUTYAITUsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;
JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBAThH IPHOOPETEHHBIN OTIBIT;
CIIoCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIIMHA B 00J1aCTH (DU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.



CaMOKOHTPOJIb, 3MOIIHOHAIbHBIN MHTE/LICKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIa/ICTh HABBIKAMU MTO3HABATEIILHON pedIeKCUU KaK OCO3HAHUSI COBEPILIAEMbIX IEUCTBUH U
MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCITOJTH30BATh MIPUEMBI pehICKCHH ISl OIICHKU CUTYAIlMH, BRIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHUSI 10 UX CHUKEHHUIO;

NPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX MPU aHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATh ce0sl, MOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B nporniecce A0CTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHMS MPOTPAMMBI 10 (PU3HUKE IJIs
YPOBHS CpPEIHEro 00IIero 0O0pa3oBaHUs Yy OOy4YarOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, Mpe/noiaraoimui chopMIUpOBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHON AMOIMOHATILHOM c(hephl, ObITh YBEPEHHBIM B CEOE;

CaMOpPEryJMPOBaHHUs, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJIEHNE, CTIOCOOHOCTh aIallTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSM U MPOSIBISAThH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKIIIOYAIONIEH CTPEMJICHHE K JOCTHUXKEHUIO 1T U YyCIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHUE IEUCTBOBATH UCXO/Is1 U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE NPYTHUX,
YYUTHIBATH €T0 MPU OCYIIECTBIECHUN OOIIEHHUS, CTOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JI0JIbMU, 3a00TUTHCSI, MPOSBIISITE HUHTEPEC U pa3peiaTb KOHQIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuyenuss B 10 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpPAX PoJib U MeCTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOIMH, B MPAKTUYECKOU
JICSITEIbHOCTH JIIOJICH;

YUUTHIBaTh FPAHULIBI IPUMEHEHHSI U3YUEHHBIX (DU3HUECKUX MOJeNIel: MaTepuaibHas TOUKa,
MHEpLHAJIbHAs cHUCTeMa OTcuéTa, abCOIOTHO TBEPAOE TENO, WICANIbHBIN ra3, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW U TBEPJBIX TEJ, TOUCUHBIA ANEKTPUUECKUHN 3apsii IPU PEHICHUH (PU3NYECKUX
3a/1ady;

pacrno3HaBaTh (U3NYECKUe SIBIEHUS (TpoIlecchl) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHMKH, MOJIEKYJIIPHO-KUHETUYECKOU TEOPUM CTPOCHMS BEIIECTBA WU AJIEKTPOAUHAMHUKMU:
PAaBHOMEPHOE M PaBHOYCKOPEHHOE MNPSAMOJUMHEHHOE JBUKEHHE, CBOOOJHOE MaJeHHE Tell,
JBY)KEHHE IO OKPYKHOCTH, HHEPIIMSL, B3aUMOJEICTBHUE Tel, AMPPy3usi, OpOyHOBCKOE IBHKEHUE,
CTPOEHHE KUAKOCTEH U TBEPABIX TEJl, U3BMEHEHUE 00bEMA TEN MPU HArpEeBAHUU (OXJIAXKICHUH),
TEIUIOBOE pAaBHOBECHE, WCIIAPEHUE, KOHICHCAlUs, IUIAaBJICHUE, KPUCTA/UIM3ALUsA, KUIICHHUE,
BJIAJKHOCTb BO3/lyXa, IIOBBILLICHUE JABJICHUS Ia3a IIpU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b



MEXIy MapaMeTpaMH COCTOSIHHMSI ra3a B M3OIpPOIECcCax, AJIEKTPU3ALUS Tell, B3aUMOJCHCTBUE
3apsIoB;

OMKCHIBATh MEXAHUYECKOE ABMKEHUE, MCHOJb3ysd (DU3MYECKHE BEIWYUHBI: KOOpAMHATA,
yTh, MEpPEMEIEHNEe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHia, UMIYJIbC Tejla, KUHETUYeCKas
SHEPrus, MOTEHLHUANbHAS DHEpPrusi, MeXaHWyeckas padoTa, MeXaHWUYecKas MOIIHOCTh; MpPHU
OTHCAaHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOIb3YEMbIX BEIMUNH, UX 0003HAYCHHUS
U eIMHUIBI, HAXOAUTHh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBbIC TEIUIOBbIE CBOWCTBA TEN M TEIJIOBBIC SIBJICHUS, HCIIOJIb3Ys
dbu3nueckue BETUYMHBI: JaBIIEHHWE Tas3a, TeMIlepaTypa, CpeAHssl KUHETHYeCKas DSHEprus
Xa0TUYECKOTO JBMKCHHS MOJEKYJ, CpPEIHEKBaapaTU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIJIOTHl, BHYTPEHHSSL 3HEprusi, padora raza, Ko3Q(UIHEHT MOJE3HOTO JIEHCTBUSA TEIIOBOIO
JIBUTATEJISI; TIPU OMMCAHUU MPABUIILHO TPAKTOBAThH (DU3UUECKUN CMBICI HCTIOIb3YEMbIX BEJIMUKH,
uX O00O03HAYEHUS U EJAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3HUYECKYIO
BEIIMYMHY C APYTUMU BEITMYHHAM;

OMUCHIBATh M3YyUYEHHBIC SJCKTPUUECKHE CBONCTBA BEIIECTBA M DIEKTPHUUECKHE SBIICHUS
(mpouiecchl), UCHONB3YST (PU3UUYECKUE BEIMUYMHBL: IIEKTPUUYECKUHN 3apsill, SJIEKTPUUECKOE IOJIe,
HaMpsHKEHHOCTh  TOJISI, TOTEHIMAN, Pa3HOCTh TIOTEHIMAJIOB; TMPU OMHCAHUHM MPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICI HCIIOJNb3YEMbIX BEJIMYUH, WX OOO3HAYCHUS U CAUHUIIBL
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMH BEINYMHAMU,

aHAJIM3UPOBaTh (HM3MUYECKUE TPOILECCHl W SABIICHUS, WCMONB3YS (PU3MYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemupHoro Tsrorenus, |, Il u 11l 3akonsr HetoTOHa, 3akOH coxpaHeHUs
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, MPUHIIUI CYNEPIO3UIIUU CHJI, TIPUHIIMI
paBHOMPAaBUsI MHEPLHUATBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KMHETHUECKYIO TEOPHIO CTPOCHUS
BEIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEW KUHETUYECKOW HIHEPTHH TEIJIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, IepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsia, 3akoH KyroHa, npu 3ToM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BHIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ACHCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPONCTB;
pa3ianyaTh YCIOBHs MX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJHATh AKCIEPUMEHTHl 1O MCCIEAOBAHUIO (PU3NYECKUX SIBICHUW U TPOLECCOB C
UCTIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHHM, TIpU ITOM  (PopMyIupoBaTh
npo0semMy/3aaady ¥ TUTIOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHusl, MPOBOIUTH OIBIT U (DOPMYIUPOBATH BHIBOJIHI;

OCYIIECTBIISITh MPSAMbIC K KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BETTUYHH, IIPH ATOM BEIOMPATh
ONTUMAJBHBIA CIOCOO M3MEPEHUSI M MCTIOJIb30BaTh U3BECTHBIE METO/ABI OLIEHKH MOrPEUIHOCTEN
U3MEPEHUN;

UCCJIEeI0BATh 3aBUCUMOCTU MEXy (PU3NYECKUMHU BEIMUYUHAMHU C UCIIOJIH30BAHUEM MPSMBIX
U3MEpPEHUN, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI IMOIYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJIE TAOIUIL U TpadUKOB, Je1aTh BHIBOJBI [0 pe3yjIbTaTaM
UCCIIEIOBaHMS;

coOmofaTh mpaBuia 0€30MacHOrO TpyJda MPH MPOBEAECHUH HCCIEIOBAaHUM B paMKax
y4eOHOTO JKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOM ©  IMPOEKTHOM JESITENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;



pelaTh pacu€THHIE 3a]a4H C SIBHO 3aJaHHOU (PU3NYECKON MOJIENbIO, UCTIOb3Ys (hU3HUecKue
3aKOHBI W TPUHIIMIBI, HA OCHOBE aHallM3a YCJIOBMS 3aJauyd BbIOMpaTh (U3UUYECKYI0 MOJEIb,
BBIICNIATh (pU3MUecKrue BEIWYUHBI U (HOPMYJIbI, HEOOXOAMMBIEC ISl €€ pEelIeHUs, MPOBOAUTH
pacy€Thl U OLICHUBAThH PEAILHOCTH MOJYYEHHOTO 3HAaUeHUSI (PU3NYECKON BETUYUHBL;

pelmaTh KAauyeCTBEHHBIEC 33Jla4yd: BBICTPAWBaTh JIOTUYECKH HEMPOTUBOPEUYMBYIO LIETIOYKY
paccyXJIeHUM ¢ OMOPOIl Ha N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHHUS,

MCIIOJIb30BATh IIPU PEIICHNN YUEOHBIX 3a7a4 COBPEMEHHBIE HH()OPMALIMOHHBIE TEXHOJIOTUN
JUIsl TIOUCKA, CTPYKTYpPUPOBAHHUSA, WHTEPHpPETAlMM M MPEJACTaBICHUS y4eOHOM M Hay4dHO-
NOMYJISIPHON HH(POPMALIUU, TTIOTYYEHHOMN U3 pa3IMuHbIX HCTOYHUKOB, KPUTUYECKH aHATU3UPOBATh
MoJTy9aeMyro HH(GOPMAITHIO;

MIPUBOJANTHh TIPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKu, 0OBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM MKU3HU JIs1 0OOecieueHus
0€30MMacHOCTH NpU OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPONUCTBAMHU, Uil COXPaHEHUS
3J10POBbs M COOTIOAEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH CpEIE;

paboTaTh B IPYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, JIaHUPOBATH PadboTy
TPYNIbI, pPAIMOHANBHO pacHpenenaTh OOf3aHHOCTH U IUIAHUPOBATh JIEATEIILHOCTH B
HECTAH/JAPTHBIX CUTyalUsAX, aJ€KBATHO OLEHWBATh BKJIaJ Ka)KOTO U3 YYACTHUKOB T'PYNIbI B
pellIeHre paccMaTpUBaeMON IPOOJIEMBI.

K koHny oOyuenus B 11 kjacce npeaMeTHbIE PE3ysbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX PoJib U MeCcTO (HU3MKu B (HOPMHPOBAHUU COBPEMEHHOM
HAYYHOW KapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TE€XHOJIOTMH, B MPAKTUYECKOU
NEeSATEIBHOCTH JIIOJIEH, LIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3NUECKUX MOJEIeH: TOUYeUHBII
ANEKTPUYECKUH 3apsl, Ty4 CBETa, TOUEUHbI HICTOYHUK CBETA, IAEPHAs MOJEIIb aTOMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO Siipa MpH pelieHur HU3NIecKuX 3a1a4;

pacno3HaBath (U3NUECKUE SBJICHUS (TPOIECCh) M OOBACHITH UX HA OCHOBE 3aKOHOB
AIEKTPOJUHAMUKN U KBAHTOBOM (PU3MKH: 3JEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEHCTBUA TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHJYKIUS, JACHUCTBUE MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM M JIBIXKYILIMWCS 3aps,
AIIEKTPOMATHUTHBIE KOJICOAHMS U BOJHBI, MPSIMOJIMHEHHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHNE,
npesoMieHue, uHTephepeHius, audpakuus W TOJsSIpU3alus CBETa, AUCIEPCHUS CBETa,
dhoroanektpudeckuit 3pdext (pororddekr), cBeTOBOE AaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJIOpOa, €CTECTBEHHAs! U UICKYCCTBEHHAs PaJOAKTUBHOCTD;

ONUCBHIBATh M3YYEHHBIE CBOMCTBA BeIIEeCTBA (AIEKTPUUECKUE, MATHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO MPOBOJAMMOCTD PA3JIMYHBIX CPEA) U SJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIOJIb3YS. (PU3MYECKHE BEJIMYMHBL: JJICKTPUUYECKUU 3apsil, CHJIa TOKa, DIEKTPUUYECKOE
HaIPsDKEHHE, SJIEKTPUYECKOE COMTPOTUBJIEHUE, PA3HOCTh NOTEHIIMAJIOB, AJIEKTPOABUKYILAS CUJIA,
paboTa TOKa, WMHAYKIMS MAarHUTHOrO Mojs, cujia Ammepa, cuia JlopeHia, WHAYKTUBHOCTh
KaTYIIKH, SHEPTUS DJIEKTPUUYECKOrO0 M MArHUTHOTO TMOJIeH, MEepUoJl M 4YacToTa KoieOaHuil B
Kos1e0aTeIbHOM KOHTYpE, 3aps] U CHUJia TOKa B MPOIECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHuii, (OKyCHOE pacCTOSIHME W ONTHYECKas CWUJa JIMH3bL, MPU OMHCAHUM MPABUIBHO
TPaKTOBaTh (PU3UYECKUM CMBICI HCMONb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M €JAUHMIIB,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU;



OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHWS W TPOIECCHI, HCIOIB3Ys (puzndeckue
BEIIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U
UMIyJIbC (OTOHA, TMEPHOJ TMOIypaclaga, SHEPTHs CBSI3U AaTOMHBIX SJAEp, MPU OINHUCAHUH
NPaBWILHO TPAKTOBAaTh (PU3NYCCKUN CMBICIT HCIIOJIB3YyeMbIX BEIMYWH, WX OOO3HAYCHUS WU
CIMHUILIBI, yKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE TaHHYIO (U3MUYECKYIO BEIWYUHY C IPYTHMHU
BEJIMYMHAMU, BBIUUCIISATH 3HAUCHNUE (DU3UICCKON BEITMYHUHEI;

aHAJIM3UPOBATh (DM3MUECKHUE TPOILIECCHl U SBIICHUS, HCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIBE:  3akoH OMa, 3aKOHBI TIOCJTENOBAaTEIBHOTO U MapaIeIbHOTO  COCTUHCHHUS
NPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH AJIEKTPOMATHUTHOW WHIYKIMH, 3aKOH
OPSIMOJIMHEMHOTO PAcIpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKCHUS CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHUE DWHIITEHHA 17151 HoTod(PdeKTa, 3aKOH COXpaHEHHUS SFHEPTHH, 3aKOH COXPAHCHHUS
UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIIA,
nocTynaTel bopa, 3aKkoH pajMOaKTUBHOTO pachaja, Mpd HTOM pa3inyaTh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEIETISATH HAIIPABJICHNE BEKTOPA MHAYKIIMA MAarHUTHOTO TIOJISl IPOBOTHUKA C TOKOM, CHITBI
Awmrniepa u cuibl JlopeHna;

CTPOUTH U OMKCHIBATh U300pAKEHUE, CO3/1ABAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 1O HUCCJICAOBAHUIO (DU3WYECKUX SBJICHUM M TPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEpPEHWH: TIpH 3TOM  (HOPMYITUPOBAThH
npobJieMy/3aauy U TUMIOTE3y Y4eOHOTO AKCTIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO
000pyI0BaHUsl, TPOBOJUTH OIBIT U (POPMYITMPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NMUECKUX BEIMYUH, IPY 3TOM BHIOUPATH
ONITUMAJIBHBIA CIIOCOO M3MEPEHHSI M MCIIOJIb30BaTh M3BECTHBIC METOJBI OLIEHKH MOTPEITHOCTEH
U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYWH C UCTIOIB30BAHUEM MPSMBIX H3MEPECHU:
P 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJbTATHI MOJTYYEHHON 3aBUCHMOCTH
bU3MYeCKUX BEIMYMH B BHUAEC TaOMUIl W TpaduKoB, JAeNaTh BBIBOJALI IO pE3yJbTaTam
WCCJICTOBAHMSI;

coOMroaTh TpaBuia OE30MacHOTO TpyJda MPH MPOBEACHUM HCCIEIOBAaHHA B paMKax
y4eOHOro SKCIEpUMEHTa, Y4e€OHO-HCCIENOBATEIbCKOM UM TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BAaHNEM M3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacu€THBIE 3a/1a49M C SIBHO 3aJaHHON (PM3UYECKON MOJIEIBIO, UCTIONB3Ysl (DU3ndYecKre
3aKOHBI W TIPUHIIMIBI, HA OCHOBE aHAlIM3a YCJIOBHS 3aJa4yd BHIOMpaTh (U3UUYECKYI0 MOJEIb,
BBIZICISITE (PU3NYECKHE BEIMYUHBI B (POPMYJIBI, HEOOXOMUMBIC I €€ pelIeHUs, MPOBOIUTH
pacy€Thl ¥ OIICHUBAThH PEATLHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NUECKON BETUINHBL;

permaTh Ka4eCTBEHHBIC 3a/layd: BBICTPAWBATHh JIOTUYECKA HEMPOTUBOPEUYHMBYIO IIETIOUYKY
paccyXJICHUH ¢ OMOPOi Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UUYECKUE SBIICHHUS,

UCTIONB30BaTh MPU PEIICHUH YIEOHBIX 3a/1a4 COBpEMEHHBIE HH(POPMAIMOHHBIE TEXHOJIOTHH
Ui TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAMH M TPEACTABICHUS Y4eOHOW M HAyYHO-
MOMYJISIPHOYN MH(GOPMAIINH, TIOTYYSHHON U3 Pa3TMYHBIX ICTOYHUKOB, KPUTHYECKU aHATU3UPOBATh
MOJIy4aeMyro HHPOPMAIIHIO;

OOBSICHATH NMIPUHIIMITBI JEHCTBUS MAaIH, TPUOOPOB U TEXHUYECKHUX YCTPONCTB, pa3inyaTh
yCIIOBHS MX O€30MMaCHOTO MCIOIh30BaHUS B IIOBCETHEBHOM KU3HHU;



MNPUBOJUTH MPUMEPHI BKJIa/la POCCHUMCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00bSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCETHEBHOM KHU3HU AJIs 00ECIIeUEeHUs
0€30MacHOCTH MpU OOpaIEHUH C MPUOOPaMU M TEXHUYECKUMU YCTPOICTBAMHU, JJIsi COXPAHEHMUS
3JI0pPOBBS U COOJIIOIEHNSI HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKPY’KAIOLLEH CPEIE;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIMANBHBIX POJICH, MIIAHUPOBATh PabOTY
IpyNIbl, pPAalMOHAIBHO pacHpeaeiarh OOA3aHHOCTM U IUIAHUPOBATh JICATEIIBHOCTh B
HECTAaHJAPTHBIX CUTyalUsX, aJeKBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB I'PYIIBI B
pelIeHne paccMaTpUBaeMON POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (pPOBbLIE)
Ne i/m Konrposbnsie  IIpakrunyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHU S
1.1 ®dusnKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 bu6nmoteka IIOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 7 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 1 1 bubnmoreka I{OK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHCTHHECKOH 9 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41bf72
TEeopuu
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubnuoteka IIOK https://m.edsoo.ru/7f41bf72
A .
3.3 T PETATHPIC COCTOMMITE BEMECTBA 5 bu6mmoteka LIOK https://m.edsoo.ru/7f41bf72
®dazoBbIE IEPEXOBI
Hroro no pasneny 24
Paznen 4. 9JIEKTPOJANHAMUKA
4.1 ‘ DneKTpocTaTHKa 10 1 bu6muoreka LIOK https://m.edsoo.ru/7f41bf72
IT i i Tok. T
4.2 OCTOMHERI JEKTPHACCIHE TOK. 20K B 12 1 1 BuGanorexa LIOK https://m.edso0.ru/7f41bf72
pa3IMYHBIX cpeaax
Hroro no pasneny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIE (HU(POBbHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pazpen 1. JIEKTPOAUHAMUKA
M .0
11 ATHATHOE NOTIE. HIEKTPOMArHITHAS 11 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
WHAYKIHS
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CRAHHHICCINE 1 SNCKIPOMATHHTHBIC 9 1 Bu6miorexa LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
M
2.2 CRATIHCCRIC 1 SJICKIPOMATHHTHBIC 5 1 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ornrrka 10 3 bubnuorexa I{OK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCUTEIIEHOCTH
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 bubnunoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHA
5.1 DeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE
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https://m.edsoo.ru/7f41c97c
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6.1 O06o0maroriee TOBTOPCHHE 4 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
No Kosau4yectBo yacos DJIeKTpPOHHbIe HU(POBLIE
Tema ypoka
n/n Bcero Konrpoabnbsie IIpakruueckme  00pa3oBaTe/IbHbIE pecypchbl
padoThbI padoThsI
1 BBoansiit uncrpykrax no Th. ®usnka — Hayka o pupoe. 1 bubmuorexa [JOK
HayuHbie MeTO/1bl TO3HAHUS OKPY>KAIOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
5 Ponb u MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHOM HAYYHOM 1 bubnmoreka [JOK
KapTUHBI MUPA, B IPAKTUYECKON JIESITEIHLHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
3 Mexaaundeckoe aBrkeHne. OTHOCHTEIBFHOCTh MEXaHHIECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpOCTb, yCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c3620
5) PaBHOYCKOpEHHOE NIPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e
bubnuotexa [JOK
6 CBobosiHOE najieHue. Y ckopeHrne cBOOOHOrO NaieHUs 1 https://m.edsoc?ru/ff0c39cc
7 KpuBonuneiinoe asmxenue. J[BimkeHne MaTepuaibHON TOUKH 110 1 bubmuorexa [JOK
OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
3 [Ipunuun otHOCcUTEeNnbHOCTH ["anunes. UHepimanbHble CUCTEMBI 1 bubnmnorexa [JOK
orcuera. Ilepsslii 3akoH HeroToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoii 3akoH 1 bubnuotexa [JOK
Herorona nis MarepuanbHOM TOYKH https://m.edsoo.ru/ffOc3be8
. bubnuorexa [JOK
10 Tpernit 3akoH HproTOHA 7151 MaTEpHAIBHBIX TOYEK 1 https://m.edsogru/ff0c3be8
11 3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas 1 bubnuorexa [JOK
KOCMHUYECKAasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Egggﬁ;fg;gﬁﬁf 0c3e18
13 Cuia tpenus. Koaddunment tpenus. Cuiia CONpOTUBICHUS TTPU 1 bubnmnorexa [JOK
JIIBIKEHUH TeJIa B )KUAKOCTH WJIH Ta3e https://m.edsoo.ru/ff0c3f76
[TocTynaTenbHOE U BpamaTeaIbHOE JBUKCHIE a0COTIOTHO
14 TBEpAOro Tena. MomeHT cuibl. 1lnedo cuiibl. YcnoBus 1 bubnnorexa LIOK

paBHOBECHS TBEPAOTO TENa

https://m.edsoo.ru/ff0c41a6
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HNMnynbsc MmaTepralbHONM TOYKHU, CUCTEMBI MATEPUAIbHBIX TOYEK.

bubmuorexa [JOK

15 NmMnynbsc cuiiel. 3aKOH cOXpaHeHUs UMITyJIbca. PeakTHBHOE
Y p 4 https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
Pa6ora u momrHOCTE cvibl. KuneTndeckast sHeprus
16 MaTepHaIbHON ToUKH. Teopema 00 M3MEHEHNH KUHETHIECKOH bubmorexa LOK
P St https://m.eds00.ru/ff0c4502
SHEPrUu
[TorenmmanesHas sHeprus. [loTeHIIMaIbHAS YHEPTUS YIPYTO
17 nehopMUPOBaHHON NpyKUHEI. [loTeHIMaNBHAS YJHEPTHSI TeIa bubmmnorexa [IOK
PMHP Py ' p https://m.edsoo.ru/ffOc461a
BOJIM3M MOBEPXHOCTH 3EMITH
[ToTeHnuanpHbIe ¥ HEMOTCHIIMAIbHBIE CHITBL. CBS3b pabOTHI
18 HENOTEHIMAJIBHBIX CHJI ¢ HU3MEHEHHEM MEXaHUYECKOI SHEPTUHU bubmorexa HOK
N p https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKON YHEPTrUun
JlaboparopHuas padota Ne 1 «MccnenoBanue cBs3M pabOThI CHITBI )
19 C U3MEHEHHEM MEXaHHYECKOI SHEPIUH Tejla Ha IPUMEPE https://vesh.edu.ru/subject/lesson/47
p pHUMEp 21/main/47476/
PaCTSDKEHUS PE3UHOBOTO KIyTa»
20 KonTponbnas padora Ne 1 no teme «Kunemaruka. J{lunamuxka. bubnuorexa [IOK
3aKOHBI COXPAHEHHS B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bu6mmoreka [JOK
BpoynoBckoe nBuxenue. Judpdysus https://m.edsoo.ru/ff0c4dc2
99 XapakTtep ABUKEHUS U B3aUMOJCHCTBUSA YaCTHUL[ BELIECTBA. https://resh.edu.ru/subject/lesson/37
Mojenu cTpoeHus ra30B, KUAKOCTEN U TBEPABIX TEI 31/start/
23 Macca monexyn. KomyectBo Bemectsa. [TocTosiHHass ABoraapo
24 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana https://resh.edu.ru/subject/lesson/58
temnepatyp Llenscus 98/start/
bu6mmorexa [IOK
25 Wneansueiii ra3 B MKT. OcnoBaoe ypaBHenne MKT
A yp https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMrepaTypa Kak Mepa CpeiHel KHHeTUIEeCKOM
26 SHEPrUHU JIBHKCHUS MOJIEKYJ. YpaBHeHHe MeHeneena- bubmorexa [JOK
pr Y 7P https://m.edsoo.ru/ffoc511e
Knaneiipona
97 3axon JlanToHa. [a30BEIE 3AKOHEI https://resh.edu.ru/subject/lesson/62
' 92/start/325554/
28 JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH MEXKILY https://resh.edu.ru/subject/lesson/62

napaMeTpaMH COCTOSTHUS Pa3pEKEHHOTO Ta3ay

92/main/325558/
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N3onporeccsl B naeaIbHOM ra3e U ux rpapuaeckoe

bubmuorexa [JOK

29
NPEICTABIICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TEpMOIMHAMUYECKON CHUCTEMBI U CIIOCOObI
30 e€ m3menenus. KomudectBo Temnotsl u padbota. BHyTpeHHSIsI bubmmorexa [TOK
' P - TP https://m.edso0.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOI'O UJICATBHOTO Ta3a
bu6mmoreka [IOK
1 B
3 HABL TEITIoNEpEAa https://m.edsoo.ru/ff0c5c36
32 VnenbHas TEMIOEMKOCTH BelllecTBa. KoanuecTBO TEIOThl IpU bu6mmoreka [IOK
Teruionepenade. AauadaTHeIi mpoiecc https://m.edsoo.ru/ff0c5c36
33 [IepBblii 3aKOH TEPMOAMHAMUKH U €0 IPUMEHEHHE K bubnuorexa [JOK
n3ompoiieccam https://m.edsoo.ru/ff0c5efc
34 Heob6patumocts nporieccoB B mpupoze. Bropoii 3akon bubnnoreka [JOK
TEPMOJUHAMUKHI https://m.edsoo.ru/ff0c6230
bubmuorexa [JOK
I1 i KII i
35 punIn aevicteus U KITJ[ TerioBoi MammHel httos://m.edsoo.ru/f0c600a
https://resh.edu.ru/subject/lesson/37
36 Hucn Kapuo u ero KI1/L 63/main/160226/
37 DKosoruyeckre npoodaeMbl TEIIOHEPTeTHKU
O6o0matomuii ypok «MonekynspHas puzrka. OCHOBBI bubnmnoreka [JOK
38
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938
39 KonTpomnbnas padota Ne 2 o reme «MonekynsipHast pu3uka. bubnmnoreka [JOK
OCHOBBI TEPMOJUHAMUKH» https://m.edsoo.ru/ff0c6a50
bu6mmoreka [JOK
40 II N
apooOpa3oBaHue U KOoHAeHcanus. VicnapeHre u KuneHue httos://m.edsoo.ru/ff0c63b6
a1 AOGCOmIOTHAs M OTHOCUTEIbHAS BIIAXXHOCTh BO3yXa. bubnuorexa [JOK
Hacspiennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucraminueckue u amopgHbie Tena.
42 AHHU30TPOIHS CBOMCTB KPUCTAJIOB. JKUIKIE KPUCTAIUIELI bubmmorexa [TOK
P P ' P ’ https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbBIE MaTepUaIIbI
43 [InaBnenue u kpucTauM3aIus. Y AeibHas TETUIOTa TUTABJICHHS. bubnmnorexa [JOK
CyO6numarust https://m.edsoo.ru/ff0c6708
b K
44 YpaBHEHHE TEILTOBOTO OajlaHca nommorexa 110

https://m.edsoo.ru/ff0c6820
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45 DneKTpu3anus Ten. DNeKTpuueckui 3apsa. J(Ba Buga bubnmoreka [JOK
3JIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0c6bcc

46 [IpoBOHUKY, AUAAEKTPUKHU U MTOTYIIPOBOIHUKU. 3aKOH bubnnoreka [HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/ffOc6bcc

47 BsaumopaeiictBue 3apsaaoB. 3akoH Kynona. Toueunsrii bubnmoreka [JOK
SIIEKTPUYECKUM 3apsi]l https://m.edsoo.ru/ffOc6ce4

48 Hanpsbxénnocts anextpudeckoro nodis. [punmun bubnmoreka [JOK
CYNEPNO3UIIUU INEKTPUUECKUX NToJIeH. JIMHMK HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2

49 PaGoTa cuit anexktpocrarnueckoro mojs. [lorenmuan. Paznocts bu6mmoreka [IOK
IIOTEHIINAJIOB https://m.edsoo.ru/ffOc6f00

50 [IpoBOIHUKY U TUANEKTPUKH B SJICKTPOCTATHUECKOM IOJI€. bubnuorexa [JOK
JvsnekTpudeckass IpOHUIIAEMOCTD https://m.edsoo.ru/ff0c7018

" bubnuorexa [JOK

°1 dueicrpodmrocts. Konxercarop https://m.edsoo.ru/ff0c7126

59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHs bubnuorexa [JOK
3apsKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHast padota Ne 2"U3mepenue 27eKTpoEMKOCTH 1 https://resh.edu.ru/subject/lesson/37
KOHJIeHcaTopa" 53/main/48781/

[IpuHUMN nelcTBUS U TPUMEHEHHE KOH/IEHCATOPOB,
54 KOIUPOBAIBHOTO anmnapara, CTpyWHOro MpUHTEpa.
DneKTpocTaTHUecKas 3amuTa. 3a3eMIIeHHe dJIEKTPOIpHOOpoOB
DIIEKTPUUYECKHI TOK, YCIOBHS €ro cyuiecTBoBaHus. [locTossHHbBIN htts://resh.edu.ru/subject/lesson/59

55 ToK. Cuna toka. Hanpsoxenue. Conporusnenue. 3akoH OMa aiis 01/start/
ydacTka 1enu
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COETUHEHNE

56 poBOoAHKUKOB. JlaboparopHas padota Ne 3 «3yuenune 0.5 bubmorexa HOK

https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTa 1 MOIIIHOCTE ANEKTPUIECKOTO TOKa. 3akoH J[xoyrs- bubnmoreka [JOK
Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 71 OJTHOM (3aMKHYTOM ) ANEKTPUYECKOM LIeTIH.

bu6nmoreka [JOK
58 Kopotkoe 3ambikanue. Jlabopatopnas padorta Ne 4«M3mepenue 0.5

O/1C ucrouHuka ToKa 1 €ro BHyTPEHHETO COIIPOTUBIICHUS

https://m.edsoo.ru/ff0c7ae0
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59

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYPBhI.

https://resh.edu.ru/subject/lesson/37

75/start/107857/
CBepXnpoBOIUMOCTb
. . https://resh.edu.ru/subject/lesson/37
60 DneKTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB 1 87/start/
[TorynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs
61 npoBoauMocTh. CBoiicTBa p—N-niepexoaa. [lomynpoBogHUKOBEIE 1 bubmmorexa [TOK
POBOAL ' P PEROAA. YHPOBOL https://m.edsoo.ru/ff0c84ae
IPUOOPHI
62 DJIEKTPUUYECKUI TOK B paCTBOpaxX M pacIljlaBax 3JIEKTPOIUTOB. 1 bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. DIICKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 DNIeKTpUUYECKHil TOK B Ta3zax. CaMOCTOATENbHBIN U 1 bubnnoreka [JOK
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma https://m.edsoo.ru/ff0c84ae
64 DnexTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuorexa [JOK
65 6006 1
OboOmaIomii YpoK «INEKTPOMHAMHK https://m.edsoo.ru/ff0c88be
66 KonTpombHas padora Ne 3 o teme «DNeKTpOCTaTUKA. 1 bubnuotexa [JOK
ITocTOsTHHBIN >JIEKTpUYECKUN TOK. TOKH B pa3IMYHBIX CPENAX» https://m.edsoo.ru/ff0c8a8a
bu6mmorexa [IOK
67 VYpok 06001maroiiero moBTOPEHNs 1o pa3zeny MeXaHuKka 1 https://m.edsoo.ru/ff0c8c56
O06o01maromuii ypok 1o pa3aeiny MOJICKyJIspHas pu3nuka u bubnuorexa [JOK
68 1
TEpMOJMHAMUKA https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

Ne KoauuecTBO 4acoB

Tema ypoka DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero  Konrpoabnbie IIpakruuyeckue

o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
BBoaubiii nnctpykrax no Th. I[locTossHHBIE MATHUTBI U KX
1 B3auMo/iecTBUE. MarHuTHOE noJjie. BEeKTOp MarHuTHOM WH 15071 1 bubmorexa LOK
8 . FDERTOP AYIHI https://m.edsoo.ru/ff0co778

JIMHUY MarHUTHOW UHAYKIIUU

5 MaruutHoe noJie MpOBOJHUKA ¢ TOKOM. ONBIT DpcTea. 1 bubmuorexa [JOK
B3anmoneiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Jlaboparopnas pabota Ne 1 «3yueHne MarHuTHOTO OIS KATYIIKU bubmmoreka [JOK

3 1 1
C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBE€ MarHUTHOTO TIOJISI HA MPOBOAHKK ¢ TokoM. Cuia Ammepa.

4 JlabGopaTtopnast pabota Ne 2 «MccnegoBanue AeMCTBUSI TOCTOSTHHOTO 1 1 bubmmorexa [JOK

paTopHai p ) https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»

5 JleiicTBre MarHUTHOTO TOJISL HA IBIKYILYIOCS 3apSHKEHHYIO 1 bubnuoreka [{OK
gactuny. Cuna Jlopenna. Pabora cunbl Jlopenna https://m.edsoo.ru/ff0c9df4
DnexkTpoMarHuTHast UHAYKIus. [I0TOk BeKTopa MarHuTHOM i

6 WH un. SJ1C un 1U. 3aKOH 3JIEKTPOMarHuTHOM UH 15078 1 tps:/iresh.edu.rufsubjectilesson/4s

FYKHHH. FYKHHH. p AV 08/start/96375/
®dapanes

7 JlabopaTtopHnas pabota Ne 3 «MccnenoBanue siBICHUS 1 1 bubmuoreka [IOK
3JIEKTPOMArHUTHON MHIYKIAW https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SBAeHue camounaykuuu. IJ1C caMOMHAYKITUH.

8 DHEPrus MarHUTHOTO TIOJISI KATYIITKH C TOKOM. DJIEKTPOMAarHuTHOE 1 bubmorexa HOK

p ym ' P https://m.edsoo.ru/ff0ca600
noJie
TexHu4ecKkue ycTpoiicTBa U X MPUMEHEHHE: TTOCTOSIHHbBIE .
9 MarHUThBI BHGIZT (I:MaFHI/ITLI 3neKF; OJIBUTATelb, YCKOPUTEIHU 1 https: iresP. etlu.ru/subjectilessonss9
> JNCKIP > JNCKTPOIL > YOKROP 02/start/8703/
AJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS T1€Yb

10 O6o6mmarmuii ypok «MarautHoe noje. DIeKTpoOMarHuTHas 1 bubnuotexa [JOK
WHYKIAS https://m.edsoo.ru/ff0cab82

11 KonTposbnas padora Ne 1 no teme «MarHuTHoe moJe. 1 1 bu6muoreka [JOK
DNeKTpOMarHuTHasT WHIYKITUS https://m.edsoo.ru/ffOcad58
CBobosHbIe MexaHnueckue konebanus. ['apmonndeckue

12 KoJieOaHus. YpaBHEHUE TapMOHUYECKUX KoseOanuii. [IpeBparneHue 1 bubmmorexa [JOK

- P P - PeBpatl https://m.edsoo.ru/ffOcaf06
SHEPTrUH
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JlabopaTtopHnas padota Ne 4 «VccnenoBanne 3aBUCHMOCTH TIEPHOIA

13 .
MaJbIX KoJieOaHui Ipy3a Ha HUTHU OT JJIMHBI HUTU U MacChl IPy3a»
Koneb6arenbublit koHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE
14 KOJIeOaHUs B UACAILHOM KoleOaTe IbHOM KOHTYPE. AHAIOT U buGnuorexa [IOK
pe. https://m.eds00.ru/ff0ch820
MEX1y MEXaHUYECKHUMH U 3JIEKTPOMArHUTHBIMH KOJieOaHUAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMSI SHEPTUU B U/1€aJIbHOM bubnuoreka [JOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaromux KoneOaHusaxX. BoiHyxaeHHbIe
16 MexaHuueckue kosxeoanus. Pesonanc. BeiHyX1eHHBIE Bubmaorexa ITOK
’ ' Y https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIC KOJICOAHUS
[Iepemennsbiii Tok. CUHYCOMIANBHBIN IEPEMEHHBIN TOK. MOITHOCTH
17 MEPEMEHHOTO TOKAa. AMIUTMUTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CUITBI bubmorexa LIOK
P ' Y o https://m.edsoo.ru/ffOcbd34
TOKa W HAMPSKEHUS
18 Tpancdopmarop. [IponszBoacTso, nepegaya u norpedieHne
ANEKTPUUYECKON SHEPTUU
19 YCTpolcTBO ¥ TPAKTHYECKOE TPUMEHEHUE AJIEKTPHUYECKOTO 3BOHKA, bubnnoreka [JOK
reHeparopa NepeMEHHOr0 TOKa, JIMHUM 3JIEKTponepeaayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTMYECKUE PUCKHU TTPU MPOU3BOJICTBE SJIEKTPOIHEPTUU.
KynbeTypa ncnonb30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU
MexaHnnyeckne BOJHBI, YCIOBHS pacripocTpanenus. [lepuos.
21 CKOpOCTh pactpoCTpaHeHUsI ¥ JNTMHA BOJHBIL. [lonepednsie u bubmorexa [OK
P pacnpoctp ' P https://m.edsoo.ru/ffOcca54
MIPOJI0JIbHBIE BOJHBI
99 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp bubnnorexa [JOK
3BYyKa https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U ckopocTh. [lkana bubnmnoreka [JOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIUIIBI paAOCBA3U U TENEBUACHUA. Pa3BUTHE CPEACTB CBS3H. https://resh.edu.ru/subject/lesson/49
Pagnonmoxamus 13/start/47383/
but6mmorexa [IOK
25 Kontponbnas padota Ne 2 «Konebanus u BOTHBD)
p p https://m.edsoo.ru/ffOcc6f8
26 [IpssMonMHENHOE pacpOCTPaHEHHE CBETA B OJJHOPOIHOM CpeJie. bu6muoreka [JOK
Toueunslii ncTOUHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoeHue bubnmoreka [JOK

N300paKeHMI B TUIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0
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28 IIpenomnenue ceta. [loaHOE BHYTpEHHEE OTPAKECHHUE. bu6muoreka [IOK
[IpenenpHbIN yrod MOJIHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ffOcd7{6
29 JlaboparopHas pabota Ne 5 «M3mepeHne moka3aTest MPEIOMICHUS bubnmoreka [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
JIunzel. [Moctpoenue nzobpaxenwnii B muH3e. opmMyia TOHKOM bubnmnoreka HOK
30
JIMH3BL. Y BEJIMYCHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHnas padota Ne 6 «VcciaenoBaHue CBOMCTB U300pasKEHHIMA
B JIMH3aX»
32 Hucniepcust ceera. CoxkHbIH cocTaB 6enoro cera. L[Ber. https://resh.edu.ru/subject/lesson/38
JlaboparopHas pabota Ne 7 «Habnroaenne quciepcuu CBETa 18/start/47999/
33 WNuTtepdepennus ceera. Judpakus ceera. Judpakimonnas bubnnorexa [JOK
pemeéTka https://m.edsoo.ru/ffOced22
bubnuoreka [{OK
34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cBera https://m.edsoo.ru/focf02e
OnTuueckue MpuOOPHI M YCTPOICTBA U YCIOBUS UX 0€30MacCHOTO https://resh.edu.ru/subject/lesson/38
3 MIPUMEHEHUS 29/start/197511/
36 I'panu1Bl IPUMEHNMOCTH KIIacCUYeCKOM MexaHuKHU. [locTymarsl Bbu6moreka [JOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edso0.ru/ff0cf862
37 OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU 1 bubnnoreka [JOK
COKpAILICHUE JJTMHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMNYJIbC PEISITUBUCTCKOM yacTHIIbl. CBSA3b MacCHI C bubnnorexa [JOK
SHEPTrue U UMIYIbLCOM. DHEPTHsI OKOS https://m.edsoo.ru/ffOcfc68
KonTponsnas padora Ne 3 «Ontrka. OCHOBBI criellMaIbHONW TEOPUHU bubmmnoreka [HOK
39
OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
but6mmorexa [IOK
40 ®oronsl. opmyna [Inanka. DHeprus u UMIyIbC GOTOHA https://m.edsoo.ru/ffocel6
but6mmorekxa [IOK
41 OtkpeiTre U uccnenoBanue Gorordpdexra. Onbitel A. I'. CroneToBa https://m.edsoo.ru/ffocfca
4 3akonsl Pororddexra. YpaBHeHue DiiHmTerHa 1t portodrddexra. bubnuotexa [JOK
«Kpachnas rpanuna» potosrddexra https://m.edsoo.ru/ff0d015e
Hasnerue cBera. OnwiTel [1. H. JIebeneBa. Xumudeckoe neicTBrE bu6nunorexa LIOK
43
CBETa https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue yCcTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE:! https://resh.edu.ru/subject/lesson/38

doTorieMeHT, POTONATUHK, COTHEUHAsI OaTapesi, CBeTOIUO/

78/start/48318/
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but6mmoreka [IOK

45 Pemienue 3agau no reme «2JIeMEHTHI KBAHTOBOM OIITHUKM
A https://m.edsoo.ru/ff0d0302

46 Monens aroma Tomcona. OnbiTel Pesepdopa mo paccesHuro o- bubmuoreka [IOK
yactull. [Inanerapnas mozenb atroma https://m.edsoo.ru/ff0d091a

bubnmoreka [IOK

47 [Toctynatel bopa

Y P https://m.edsoo.ru/ff0dOafa

48 Wznyuyenue u normnouieHue GOoTOHOB MPH MEPEX0e aToMa ¢ OJTHOTO bubmmoreka [JOK
YPOBHS SHEPTUU Ha Apyroil. Buabl criekTpoB https://m.edsoo.ru/ff0dOafa

49 Bonnoseie cBoiicTBa yactuil. Bonnsl ae bpoiinsa. Kopnyckysspao- bubmmoreka [JOK
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U BBIHYXJICHHOE U3TyYeHUE https://m.edsoo.ru/ff0d0ca8

50 OtkpeiThe paguoakTuBHOCTH. OnbITHI Pe3epdopaa mo bubanorexa [JOK
ONPEAEIICHUIO COCTaBa PAAUOAKTUBHOTO U3JIY4CHUS https://m.edsoo.ru/ff0d0fd2

51 CsaoiicTBa anbda-, 6eta-, raMmma-u3iaydenus. Bnusnue https://resh.edu.ru/subject/lesson/38
PaANMOAKTUBHOCTH HA )KUBbIE OPTaHU3MBbI 89/conspect/290390/

59 OTkpeITHE IPOTOHA U HeWTpoHA. M30TOMEI. ANb(ha-pacna. bubmmoreka [JOK
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue https://m.edsoo.ru/ff0d1162
DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble peakuuu. S aepHblit

53 eakTop. [IpoGiembl, mepCIEeKTUBBI, YKOJIOTHYECKHUE aCTIEKThI bubmorexa HOK
p [1 P - T1ep ’ https://m.edsoo.ru/ff0d1356
SJIEPHOM YPHEPTETUKU
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA. METO b

54 HAOIIO/IEHUS M PETHCTPAIH dJIEMEHTApHBIX YacTull. Kpyrisiii cron bubnnorexa [JOK
«DyHnaMeHTanbHbIe B3auMoAecTBus. EAMHCTBO (usznueckoit https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPa»

Otanbl pa3BUTHS acTpoHOMUU. [IpUKiIagHOEe U MUPOBO33pEHUYECKOE )
55 3Haqu1f1)e acT OHOMIfI/I Bu 3Bé3pHor0 Heba Co31;e3 I/Iﬂpﬁ KH1e https:irest e ruisubjectlessont 9
é p - PHALSBE ' JUL, AP 18/start/48521/
3BE3/1bl, INIAHETHI, UX BUAUMOE ABMKeHue. CoHeYHas cuctema
Comnre. ConHeunast akTHBHOCTh. McTounuk sHeprun ConHIa 1 https://resh.edu.ru/subject/lesson/59

56 )
3BE3 10/start/280701/
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOU )

57 MOCJIeI0BATEIbHOCTH. BHyTpeHHEE cTpoeHue 38E3/1. COBpEeMECHHBIE ltps Jiresh.edl. fsubject/lesson/49

a - PHYTP p . L-oBpeMel 36/start/151726/
MIPEICTABJICHHS O IPOUCXOKACHUH 1 dBOJoK COJTHIIA U 3BE3]T
58 Muneunsiii [Tyte — Hama ['anaktuka. [1osoxenue u 1BHKeHUE https://resh.edu.ru/subject/lesson/49

Connua B INanaktuke. ['anaktuku. YEpHble ABIPHI B SApax ralakTHK

35/start/290420/



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/3889/conspect/290390/
https://resh.edu.ru/subject/lesson/3889/conspect/290390/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/

Bcenennas. Pa3z6eranne ranaktuk. Teopust bonbiioro B3psiBa.

https://resh.edu.ru/subject/lesson/49

59 1
PenukroBoe n3nydenune. MeraranakTruka 37/start/197941/
60 Hepemiennsie npobiaemMbl aCTpOHOMUU 1
61 Kontponbnas padora Ne 4 «91eMeHThl aCTPOHOMUHU U 1
acCTpOPUZHKI
O6o0matromuii ypok. Poib ¢pu3uku 1 acTpOHOMHUU B
62 SKOHOMHMYECKOM, TEXHOJIOTHYECKOM, COIIUAILHON M STHYECKOM 1
cdepax AesITEeNbHOCTU YelIOBEKa
63 Ob6o6maromuit ypok. Poib u mecto pusuku u actpoHOMUU B 1
COBPEMEHHOM HAYYHOU KapTUHE MUPA
64 Ob6o6maromuit ypok. Poib puzmueckoii Teopun B GOpMHPOBAHUT 1
NpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA
O6o6maromuii ypok. Mecto gusndeckoid KapTUHBI MUpPa B 00111EM
65 PSIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHHH O 1
npupoje
66 Ypok 000011aro1Iero MoBTOPSHHSI 10 TeMe "MarHuTHoOE ToJIe. 1
DNeKTpOMarHuTHast MUHAYKIus'"
67 VYpok o6ob6mIaromiero nopropenus mo teme "Ontuka. OCHOBBI 1
CIeIUaTbHON TEOPUU OTHOCUTEILHOCTH"
68 Ypok o6o61mmaromiero nopropenus no teme "KBantoBas Gpusuka. 1 bubnnorexa [JOK
DJeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKHU" https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Y4eOHUK:

M Mskumes T'.51. ®usuka 10 kimacc: y4eOHUK Juii  00LIe0Opa3oBaTeIbHBIX
opranuzaruii: 6a30Belid ¥ yrayoseHusiii ypopau/ I'.51.Mskumes, b.b.byxosiies,
H.H.Corckuii / Ilox pen. H.A.IlapdentrseBoii — 7-e uzganue. — M. :IlpocBemienue,
2020.-432 ¢

M Mskumes TI'.51. ®usuka 11 kmacc: y4eOHUK Juii  00IE0Opa30BaTENbHBIX
opranuzanuii: 6a3oBelid ¥ yrayosenusiii ypopau/ I'.51.Mskumes, b.b.byxosries,
B.M. Yapyrun / [lon pen. H.A.IlapdenTtreBoii — 7-¢ uznanue. — M. :IIpocsemenmue,
2019.-432 ¢

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

YueOHuk:

M Mskume .. ®uszuka 10 xknacc: yu4eOHHUK U1 001Ieo0pa3oBaTeNbHbIX
opranuzanuii: 6a3oBbiid u yrimyonenusid ypoBHu/ I'.SI.Mskumes, b.b.byxoBues,
H.H.Corckuii / ITox pen. H.A.IlapdenTtbeBoii — 7-¢ uzmpanue. — M. :IlpocBerienue,
2020.-432 ¢

M Mskume I[.4. ®uszuka 11 xiacc: yueOHUK Ui 00mIeo0pa3oBaTeNbHbIX
opranu3anuii: 6a3oBbiid u yrimyonennsni yposuu/ I'.Sl.Mskumes, b.b.ByxoBues,
B.M. Yapyrusu / ITox pen. H.A.IlapdentoeBoii — 7-e uznanue. — M. :Ilpocsenienue,
2019.-432 ¢

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/28/10/

but6mmoreka [JOK


https://resh.edu.ru/subject/28/10/

