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MNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma no (u3uke Ha YPOBEHb CPEHEr0 OOIIEro 00pa3oBaHUs
st obyuaromuxcess  10-11  kmaccoe MBOY  "T'mmuaszust Ned" 1. DBpsHcka
pa3paboTaHa B COOTBETCTBUHU C:

o OenepanbHbiM 3akoHOM Poccmiickoit Denepanuu "OO6 obpasoBannu B Poccmiickoit
Oenepanun" ot 29.12. 2012 Ne 273-D3 (¢ M3BMEHEHUSIMU U JIOTIOJTHCHUSIMU).

e [lpukazom MunoOpunayku Poccuum ot 17.05.2012 Ne413 "OO6 yrBepxaeHUU
(dheneparbHOTO TOCYIaPCTBEHHOTO CTaHIapTa CpeHEro 00mero oopazopanus’".

e [Ipukazom Munnpocseuienust Poccun ot 12.08.2022 Ne 732 "O BHeceHUU U3MEHEHMH B
(dbenepanbHBIE  TOCYIAPCTBEHHBIH 00pa3oBaTeIbHBIM CTAaHAAPT CpPEIHEro oOIIero
0o0pa3oBaHus, YTBEPXKICHHBIM TpUKazoM MuHUCTEpCTBA OOpa3OBaHUS W HAyKH
Poccuiickoit @eneparuu ot 17.05. 2012 r. Ne 413",

e [Ipukazom MunnpocBemenuss Poccun ot 18.05.2023 Ne371 "OO6 yrBepKIeHHH
(dhenepanbHO 00pa30BaTEIHHOM MPOTrPaMMBbI CpeTHEro 0011Iero oOpazoBaHus .

e [Ipukazom Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 "OO yrBepkieHUU
[lopsinka opraHu3alMi U OCYIIECTBJICHHS 00pa30BaTEIbHOM JEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmaM - o0pa30BaTelIbHbIM IPOrpaMMaM
HavyaJIbHOTO 00IIero, OCHOBHOTO OOIIETo M CpeaHero oo0mero oopa3oBanus'.

e [lucekmom MunnpocBemenuss Poccum ot 13.01.2023 Ne 03-49 "O wnHamnpasieHHH
METOJMYECKUX PEKOMEHIAui" (METOIUYECKHe PEKOMEHJAUM TI0 CUCTEME OICHKH
JOCTIDKCHHST  OOyJalONMMHCS TIAHUPYEMBIX  PEe3ylIbTaTOB OCBOEHHUS IPOrpamMm
HAYaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro U CpeiHero o0Iero 00pa3oBaHus).

e [locraHoBienneM ['maBHOro rocymapcTBeHHOro canutapHoro Bpada P®D ot 28.09.2020
Ne28 "O6 yrBepkaenun canutapueix mpaBun  CIT  2.4.3648-20 «CanutapHo-
SMUAEMUOJIOTHYECKre TpeOOBaHUs K OPraHu3alysIM BOCIIUTAHUS U OOy4YeHHs], OTJbIXa U
03JI0pOBJIeHUs eTeil 1 MoJoaexku»" (neiicTByroT ¢ 01.01.2021 mo 01.01.2027).

e CanlluH 1.2.3685-21 "l'uruenuueckue HOPMATHUBBI M TPEOOBAHUS K 0OECICUYCHHUIO
Oe3omacHOCTH M (M) OE3BPEIHOCTH Ui 4ejoBeka (HaKTOpoB cpenbl oOuTaHus",
YTBEP)KICHHBIMH ITOCTAHOBJICHUEM TJIABHOTO CaHUTAapHOTO Bpava oT 28.01.2021 Ne 2.

e [Ipukazom Munnpocsemenus Poccum ot 21.09.2022 Ne 858 "OO yTBepKIeHUU
(denepanbHOrO0 TeEpeyHs YYEOHHKOB, PEKOMEHAYEMbIX K HCIOJBb30BaHUIO IIpU
pealin3alyy UMEIOLIUX TOCYIapCTBEHHYIO aKKpeIUTAI0 00pa30BaTeIbHbIX MPOrpaMm
HayaJbHOrO OO0IIero, OCHOBHOTO 0Omiero, cpemHero oodmero ooOpa3oBanus" (¢
W3MEHEHUSMHU U JOTIOJIHEHUSIMU ).

e Konunemnmueil mnpenogaBanusi ydeOHoro mnpeamera "®dusuka" B 00pa3oBaTeNbHBIX
opranmzaiusix P®  peanusyrommx OCHOBHbIE 00pazoBaTelbHBIE IIPOTPAMMBL,
yTBepxkAeHHON pemienueM Kommerun Munnpocsemienuss Poccun, mTpoTOKONT OT
03.12.2019 NeIIK-4BH.

e VY4eOHBIM IJIAHOM CpeAHero odiiero oOpa3oBaHUsA, yTBEpPKAEHHOTO Mpukazom MBOY
"I'mmuazuss Ne4" r. bpsncka ot 29.08.2023 Ne210 "OO yTBep)KIEHHU OCHOBHBIX
00pa3oBaTeNIbHBIX NPOrpamMm .

e [lonoxenus o paboueil mporpamme.

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUU K pe3yjbTaTraMm
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON Mporpammel, mnpenactaBieHHbiX B OI'OC
COO, a Takxke c yuétom (enepanbHOl paboueil MporpaMMbl BOCHUTAHUS U
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KOHLEMUMU MpenojaBanus ydeOHoro mpeamera «Pusznka» B 00pa3oBaTENIbHBIX
OpraHu3aLuaX Poccutickon Oenepauun, pean3yIOIINX OCHOBHBEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (opMupoBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyyawomuxcs 10-11 xmaccoB rmipu
oOydeHHH X (Qu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBeTcTBYEeT TpeboBanusiM ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METAlpeIMETHBIM pE3yJbTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHbIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTPEJIENISIIOTCS. OCHOBHBIE LENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

o IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (U3UKK HAa 0a30BOM YypOBHE, B

TOM YHKCJIE TIPEIMETHBIE PE3YyJIbTAThI 110 TOJIaM 00yUYEHUS;

e coziepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHUsI.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTYMAas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMUi 00 okpyskaromieMm Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yIOmni
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HUUECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHWM, HW3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuzmveckorr reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (GU3MYECKUX 3HAHUM  ONpeNesieT XapakTep ©  pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHH B cQepe DHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MaTepuajoB C 3aJaHHBIMA CBOMCTBAMHU U APYTUX.
N3yuyenue Qu3MK BHOCHUT OCHOBHOW BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarouuxcs, B (GOPMUPOBAHHE YMEHUN NPUMEHSTH
HAyYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUH UMHU YUEOHBIX UCCIICJIOBAHUN.

B ocHOBYy kypca ¢(usmku mIsi ypOBHS CpemHero ooOimiero oOpa3oBaHUs
MOJIOXKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLUIIBI €ro
IIOCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUM C HEHl MaTepuan Kypca (QU3UKH
o0BbeMHEH BOKpPYr (Qu3nMdyeckux Teopuil. Beaymum B Kypce sBiseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.



Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojiaraeT HCIOIb30BaAHUE
I'YMaHUTApHOrO MOTEHLHaNa (U3UUYECKOM HAayKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOILIECTBa, a TakkKe€ C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJOTMYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢uzuku npenmnosiaraet
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPHUIIOKECHUN
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss MOCPEICTBOM BBEJECHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHH, a TakKe OOCYKIEHUS
npo0JieM palOHAIBHOTO MPUPOIONOIB30BaHUS U IKOJIOTMUECKONH O€30aCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMHM Kypca (U3MKH HAa YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJISOTCA (U3MUecKrue Teopuu (PopMUpOBaHUE MPEACTABICHUHA O
CTPYKTYyp€ MOCTpOeHUsI (pu3nueckol Teopun, posi GyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TNPEJACTABICHUSAX O TMPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, JJISI OMNHCAHUSI ECTeCTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CuCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (M3MKU peaqu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronmxcs.
Jns  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpaMMe Mo (Pu3uKe OOBEAUHEHBI B OOIIMI CIMHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX PadoT,
OPOBOJUMBIX JJISI KOHTPOJS W  OLEHKH, OCYIIECTBISETCS Y4YacCTHUKaMU
o0pa3oBaTeIbHOTO TPOIECCa HUCXOJs W3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOmHera ¢u3uku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIEeIOBAHUS
3aBUCUMOCTEH (PU3NYECKHX BEJIMYMH U TOCTAHOBKY ONBITOB 10 TPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpioe BHMMaHUE YIENSAETCS PEIICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlady MPUOPUTETOM SIBISIIOTCS 3a7a4M C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIETIBIO, TTIO3BOJISIOIINE IPUMEHATh H3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOTO paszjena Kypca, TaKk U MHTErpUpYs 3HAHUS W3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHUS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPY KAIOMICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTyallud TMPAKTHKO-
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PDPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecnedeHno ydeOHOro nmpouecca 0a30BbIi ypOBEHb Kypca



(GbU3UKHU HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MPEIMETHOIO KaOWHeTa (PU3MKU WM B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro IMKia. B kaOuHere (GU3MKHU JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHHS YKAa3aHHBIX B
nporpaMme o GU3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHcTpanimoHHOoe oOopyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAQJIBHOM JOCTATOUHOCTHU UM  OOECIEYMBACT IOCTAHOBKY
NEPEUYUCIICHHBIX B TporpaMMme 10 (U3UKE KIOYEBBIX JIEMOHCTpAlUi IS
UCCJICJIOBAHUS  M3ydyaeMbIX SIBICHHMM HW  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHUA.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcs. TemMaTHdyecKue KOMIUIEKTHI
71a60paTOPHOTO 00O0PYNOBAaHUSA JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTCPHBIX
U3MEPHUTEIIBHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOPHUi.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e popMupoBaHMe HHTEpeca U CTPEMJICHUS OOYy4alolUXCcs K Hay4dHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e Pa3BUTHE TMPEJCTABICHUI O HAYyYHOM METOJE MO3HaHUA U (popMuUpOBaHUE
UCCJIeI0BATEIHCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e popMUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa W3YUYEHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

e popMupoBaHre yMEHUH  OOBSICHATH SIBJICHHS C  HMCIOJIB30BaHHUEM
bu3MUeCcKNX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoOBaHHE MpPENCTABICHUNW O POIU (UUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHUH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHuEM CIEAYIOIUX 3ajad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

o IPUOOPETEHNE CUCTEMBI 3HAHHUIN 00 OOIMMX (HU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSX, BKIIOYAs MEXaHWKY, MOJEKYJSIpHYI0 (U3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTPO(PHU3NKH;

e popMupoBaHHE yMEHWI TNPUMEHATh TEOPETUYECKHUE 3HAHUA  JIS
oOBbsiCHeHHS (PU3WYECKUX SABJICHUHM B TPHUPOAEC H Uil TPUHATHA
MPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,



¢ OCBOGHHE CIOCOOOB PEIICHHS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e MIOHUMaHUE (PU3NUECKUX OCHOB U TMPHUHIUIIOB JCHCTBUA TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3/IaHME YCIIOBUN JI1 Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1Mo (U3MKE TepedeHb Ja0OpaTOPHBIX M
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. HaydHble MeTOIbl ITO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEil.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHHME  MaTrepualbHOW TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LICNIHBIC U PEMEHHBIE ITEPENAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIiOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOUIEHHWS MEXAY HOYTSIMH, MPONIACHHBIMM TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU JIBUKEHUU TEJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIH.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJIWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl MoJiekyil. KonmmdectBo BemecTa. [loctositnaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEW KWHETHYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. l[llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIECHUE H3OIMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sakcnepumenm, 1abopamoprsie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cucremMa. BHYTpeHHsIE SHEpPrus TEPMOIUHAMHYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs NpoleccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTpAIN).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHue TemIoBoro 6anaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsok€HHOCTh  3nekTpuueckoro mnojst. [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA anmnapar, CTpPyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIIECHUE. Y JAEIbHOE COMNPOTUBIECHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAS IPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »BIEKTPOABMXKYLIEH cuibl. KopoTkoe 3aMblKaHUE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJAEPIKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMHh MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJI€NIb, U3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUKU. OJIEKTPOABMXKYIIAS CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIENH CHJIbI MHAYKUMU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTUYEeCKHMH MASTHUK. YPAaBHEHHE TapPMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue cBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU U KOHJAEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEeIoMIIEHUE, MOJspu3anus, aAudpakuus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckne ycTpoicTBAa M NPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak UICTOYHUK 3BYKa.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

Otpaxkenue cBeta. 3aKOHbI OoTpaxeHHus cBeTa. [locTtpoeHue n3o0paxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparome # paccewBarolmiue JuH3bl. ToHKass JnuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE pacpOCTpaHEHUE, OTPAKEHHE U MPEIIOMJIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXEHUM B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILTEHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHEro ¢poTodddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. /leneHue u CUHTE3 s€Ep.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMOJeHCTBUA. EQMHCTBO pu3nyecKkoi KapTUHBI MHpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm u  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTpalbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAs II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.

IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®DPusnka» Ha ypOBHE CpPEAHErO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay TOMKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllu{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJIULIIUOHHBIM EHHOCTSIM POCCHUIMCKOTO O0OIEeCcTBa, PACHIUPEHHE >KH3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlpaBIICHUM
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEUYECKUX T'YMAaHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakKIAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUNCKOM TrPaK1aHCKOMN WJICHTUYHOCTH,
MaTpUOTU3Ma;

LEHHOCTHOE OTHOLICHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHHIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
JESTEIIbHOCTUA YYEHOTO;

OCO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIFOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyiero puanyeckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K pasiudyHbIM cepaM MpoPeCcCUOHATBHON ACSITCIIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJIOTHYCCKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPESEC HA OCHOBE
3HAHMS IIeJICH YCTOWYUBOTO Pa3BUTHS YEIIOBCUCCTBA;

pacuIupeHrue OmbITa JASATETBHOCTH JKOJOTHYECKOW HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B IPOIECCe
u3ydeHus  (U3UKA ~ OCYIISCTBIATh IPOCKTHYIO M HCCIEJIO0BATEIIBCKYIO
NeATeIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIE e CTBUS
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENICNIATh eI JIEATCIIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPHUH HX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  pPacCMaTpHBAEMBIX
(U3UYICCKUX SIBICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHajan3a HUMEIOITUXCSA
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBble nccienoBaTebCcKue AeiicTBHS

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMH
(u3nuecKon HayKu;

BJIQJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIIBCKOW U MMPOCKTHOMW JIEATEILHOCTH
B 001acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY
METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COJCPIKAHUS, MPUMCHCHUIO Pa3IMYHbIX
METO/IOB IMO3HAHMUS;

BJIQJICTh BHJAMU JCATEIBHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHMS, €Tr0
UHTEPIIPETAIlMU, TPeoOpa30BaHMI0 W TPHUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBJIATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHUs, HAXOJWTh apryMEHThI JUISl JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUM, 3/1aBaTh MMaApaMeTPhl U KPUTESPUH PCIICHUS;

aHAJM3MPOBATh TIOJyYEHHBIE B XOJAEC peIIeHUs 3aJaud pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa3oBaTEIbHOU
NeSATeTbHOCTH, B TOM YHUCJIE TIPH U3YYEHUN (PUBHUKH;

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTh 3HAHUSA 10 (U3UKE B TPAKTHYECKYHO 00JacTh
JKU3HEACATCIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNS,

CTaBUTH MPOOJIEMBI M 3a]1a4H, JOIYCKAIOIIHE AIbTCPHATHUBHEIC PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TOJYYeHUS HHGOpPMAIA (PU3NUECKOro COJAEpKaHUs M3
HMCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSATEIIBHO OCYIICCTBISATH IIOWCK, AaHAJIM3,
CHUCTEMATH3alluI0 M WHTEPIPETANi0 WHOOPMAIUH PA3IUYHBIX BHIOB U (GopM
MIPEeACTaBICHNUS,

OIICHUBAThH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIONIB30BaTh  CPeJACTBA  WH(DOPMAIMMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3allMOHHBIX
3a7a4 € COOJIOJCHHEM TpeOOBaHUN SProHOMHUKH, TEXHMKH OE€30MacHOCTH,



TUTUEHBI, PECYpcOCOEpEeKEeHHs, MPAaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpk aHUS B Pa3IMUHbIX (QopMmarax c
y4€TOM Ha3HaYeHUs MH(OpPMALUU U 1IEJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(GopMy npeacTaBIEHUS U BU3YaTU3ALINH.

KommyHuKaTHBHBIE YHUBepcalbHbIe Y4eOHbIe 1eficTBHUS:

OCYLIECTBJISITh  OOIIEHME Ha YpOKax (U3UKM U BO BHE-YpPOUHOMU
NeSTEbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMATh U HCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON M WHJMBUYyaJIbHOM
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ MOCTH)KEHUIO: COCTABJIATH IUIaH JEHCTBUM,
pacnpenenaTth poiau ¢ Y4ETOM MHEHMH YYacTHHMKOB, OOCYXAAaTh pe3yJbTaTbl
COBMECTHOM paboTh;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 yYaCTHMKAa KOMAaHIbl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OLICHMBATh HJAE€U C TIO3ULIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJACHUE B pa3IMUHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcalbHbIEe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIATh MO3HABATEIBHYIO NESITEIBHOCTh B 00JACTU
GU3MKH W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATETILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPEANOYTCHUN;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIMpsATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIICHUE;



OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3pYIULIHMU B 001acTH
(U3HUKHU, TOCTOSTHHO TOBBITIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBECHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCUTh KOPPEKTUBHI B JIESATEIHbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LENISIM;

BJIQJICTh  HAaBbIKAMU  IIO3HABAaTCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, HMX PE3YJIHTATOB M
OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH JIUII OLIEHKH CUTYaIlud, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
JeSTELHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M JIOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
JESTELHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B mpornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe 1 YPOBHSA cpeaHero oOmiero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCSI
COBEPIIEHCTBYETCS HIMOIIMOHATBHBIH UHTEIJIEKT, Ipenoaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBLHOUN cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIICHHME, CIIOCOOHOCTh aJanTHUPOBATHCS K
AMOIIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTHh MOHUMATh IMOIIMOHATFHOE COCTOSTHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOH(IUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHUS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
UJCANIBHBIM a3, MOJEIM CTPOCHHUS Ia30B, )KUAKOCTEN U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U
JJIEKTPOJAUHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TAJEHUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMojieiicTBHE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJl, U3MEHEeHNEe 00BbEMA TeJ IPU HAarpeBaHUU (OXJIAXKACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCIAPEHUE, KOHJECHCALMS, IUIABJIICHUE, KPUCTAIIM3ALMs, KUIICHUE,
BJI&KHOCTb BO3/lyXa, ITOBBILICHUE JABICHUS Ia3a IPU €ro HAarpeBaHUU B 3aKPHITOM
COoCyle, CBs3b MEXKAY IlapaMeTpaMM COCTOSHHMSA Tra3a B  H30Ipoleccax,
JIIEKTPU3ALUs TEJl, B3aUMOJCHCTBUE 3apsA10B;

OIKCHIBATh MEXAaHUYECKOE JBMKEHME, MCIIONIb3Ys (PU3MUECKHE BETUUYHHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€jla, KUHETUYECKasl YHEPIUsl, NOTCHIUAIbHAs 3HEPIUsl, MEXaHU4YeCKas
paboTa, MeXaHHWYeCcKass MOIIHOCTb; IPHU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(U3NYECKUII CMBICT HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHMsS] U E€IUHMIIBI,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOLINE NAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIIMYUHAMUY;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBIICHUA,
UCHONB3ysl (U3NYECKHE BEJIUYMHBI: JaBlIEHUWE Tas3a, TemIepaTypa, CpemHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaJApaTU4HasA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOA(Q(GUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICH HCHOJB3YEMBIX BEJIUYHH, HX
0003HAUYEHUs ¥ EOUHUIIBI, HAaXOAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JCKTPUUECKUHN 3apsl,
JIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [OTCHLIMAIIOB;
P ONHWCAHUM TPABWIBHO TPAaKTOBAaTh (PU3NYECKUA CMBICT HCIOJb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHaAJM3UPOBaTh (DU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
NPUHLUI CYMEPHO3UINH CHJI, TPUHIUI PABHOMPABHS HHEPIUATHHBIX CHCTEM
0TCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Npu 3TOM pa3ivyarh CIOBECHYIO
(GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOW JKU3HHU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOpYIOBaHUSA, MPOBOAUTH OIBIT U
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
¢uKcUpoBaTh PE3YNbTATHl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyAa MPHU MPOBEIECHUHN HCCIEIOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBHUSA 331a4u
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

peliaTh KaueCTBEHHBIE 3a/1aui: BHICTPAUBATh JOTMUECKH HEMPOTUBOPEUUBYIO
HENOYKY PacCyXICHUH C OMOpoil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTABICHU Y4eOHOU U Hay4YHO-TIOMYJISIPHOM MH(POPMaLIUU, MOTYYEHHOU M3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOIy4yaeMyl0 HH(GOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXAIOLUIEr0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPELE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMUYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] Ka)KJI0TO M3 YYACTHUKOB I'PYIIHI B PEIICHHE pacCcMaTpUBaeMOi MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUHM, B IPAKTUYECKOW AECATEIIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS HU3YYEHHBIX (QPU3NUYECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAs MOJIeNIb aTOMHOTO Sipa MpH PEHIeHUH (PU3NIECKUX
3a7a4;

pacno3HaBaTh (pu3nYecKue ABJICHUS (IIPOILIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JIECHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWXKYLIMWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpakuus W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBiIeHHE, BOSHUKHOBEHUE
JIMHEMYaTOrO0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W

AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONIB3YAd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIIAs Cuiia, paboTa TOKa,
WHAYKIMS MarHuTHOrO Mojs, cuia Ammnepa, cuna JlopeHia, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl SJIEKTPUUECKOTO M MArHUTHOIO IMOJIE€W, MEPHOJ U YacTOoTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
rapMOHMYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (OKYyCHOE pacCTOSHUE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMUCAHUM MPABWIHHO TPAKTOBATh (U3UUYECKUI
CMBICII HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUS W E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIWYHUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOLECCHI, HCHOJIb3YS
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsi U UMIMYJIbC (OTOHA, MIEPUO/] MOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SIJIep, TPU ONUCAHWHM TMPABUIBHO TPAKTOBATh (PU3UUYECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX OO0O3HAYEHUS M EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIMYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUCCKON BEJIMYMHBI,

aHAJTM3UPOBaTh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0OBATEIBHOTO U MapajlyIeIbHOIO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH »IEKTPOMarHUTHOMN
UHIYKUWH, 3aKOH MPSAMOJIMHENHOTIO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ans GororddexTa,
3aKOH COXPAaHEHHUS SHEPruH, 3aKOH COXPaHEHUsS HUMITYJbCa, 3aKOH COXpPAaHEHUS
ANEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIIBI, 00JIACTH)
IPUMEHUMOCTH;

ONpENEATh HAIIPABICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUH U
MIPOLECCOB C HKCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: IPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITH TMPSMBIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAHHEM
NPSIMBIX WU3MEPEHUN: TPU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUAE TaOIUI] U
rpaduKoB, AeaTh BEIBOJABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a00OpaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7aud C SIBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PM3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHajM3a yCJIOBUA 3aJa4H
BLIOMPATh (U3UYECKYIO MOJICIb, BBIICIATH (PU3UUYECKUE BEIUUYUHBI U (HOPMYIIHI,
HEoOXOouMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEANBHOCTD
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXJACHUM C OMOpod Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  PEIICHWHM  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUH
U TIpe/ICTaBleHUs] y4eOHON U HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, OTYYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyr0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HMU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS U COOJIIOICHUS] HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyHIie C BBHIMOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJIeKBATHO OLICHHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM KoHTpoJIbHBIE (undpossie)
Ne i/ IIpakTHYeckue
IporpaMMal Bceero paboThI o0pa3oBaTe/IbHbIE
padoThbI
/3a4eThl pecypchl
Paznen 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA
bubmmoreka [{OK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5)
HHEMata https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auraica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1 1
TEOpUHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1 2
41 UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 35IeKTpUYECKHl TOK. TOKH B 12 1 bubnuorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4/2
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11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM KoHTpoJIbHBIE (undpossie)
Ne i/ IIpakTHYeckue
nporpamMmal Bcero padoTbl/ o0pa3oBaTe/bHbIE
padoThbI
3a4eThl pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 5 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KOJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKHe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 1 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

31 OCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmmorera [JOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5 1
TOMHOE S7pO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 1 Et?i?;;f;tfﬁﬁfﬂcg?c
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 4 Et?i?;;f:;zgﬁ/éfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 412



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

10 KIIACC
KoJsmuecTBo 4yacos DJIeKTPOHHbIE
Ne KounrtpoJbHbie Jara undposbie
Tema ypoka P
n/n P Bcero | pabotsl HpﬁaKTquCK“e u3yuyeHusi | o0OpasoBaTe/bHbIE
/3a4eThI paboTht pecypcbl

1. IToBTOpenue kypca Gusuku 3a 9 knace 1 ceHTAbpb

2 Bxonnas koHTposbHas paboTa 1 1 CEeHTABPL
®dusnka — Hayka o npupojae. Hayunsie ceHTabpb
METO/Ibl TIO3HAHUS OKPYXKAIOIIET0 MUpa bubmuorexa [JOK

3 Ponb u mecto pusuku B 1 https://m.edsoo.ru/ff0c32e2

' (hopMUPOBaHNHN COBPEMEHHOW HAy4YHOU bubmuorexa [JOK

KapTHUHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/ff0c33e6
NEeITeNbHOCTH JIIOIEN
Mexannueckoe OBUKEHHUE. ceHTabpb
OTHOCHTENBHOCTh MEXaHUYECKOTO bubmuoreka [OK

4. 1 :
nBrokeHud. [lepemenienne, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE TTPAMOTMHEHHOE CEeHTABPb bubnuorexa [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5. . 1
PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE bubnuoreka [JOK
JIBU>KEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majienue. Y CKopeHue ceHTABPb bubmuoreka [JOK
CBOOOJIHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc

6. . 1
KpuBonuneitHoe nBuxenue. [[prxenue bubnuoreka [JOK
MaTEPHAIBLHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[IpuHiun oTHOCUTENBHOCTH | anmumnes. CeHTA6pb

7 I/Ige HI/IaJ'ILHBIe CUCTEMBI OTCUETA 1 " bubmiorexa LIOK

’ pr ’ https://m.edsoo.ru/ff0c3be8

[Iepsriit 3ak0H HproTOHA

8. Macca Tena. Cuna. [lpunuun 1 ceHTABpPL bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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Cynepno3uiuu cuil. Bropou 3akox
HproTona nii MarepuaibHOU TOYKH

https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HproToHna s

bubmmoreka [{OK

HCIMOTCHIMAJIBHBIX CHUJI C UBMCHCHUCM

9. 6
MaTE€pUaAIbHBIX TOUYEK OKTADPb https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma OKTA6Pb
10 TsxectH. Ile pBaa KOCMHYECKas ° bubmmorexa [JOK
' P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
OKTA6Pb bubnuoreka [JOK
11. Cuna octH. 3akoH ['yka. Bec Temna
ypyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpumment tpenust. OKTA6Pb
12 Cuna cgn OTI/IBJ‘IeI—(?I/qu)I 1? )51 }IBI/IE(eHI/II/I ’ Bubmiorexa LIOK
' P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WM Ta3e
[TocTymarensHOE U BpaIiaTebHOE OKTAbPb
13 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6moreka [IOK
' MowmeHnT cusl. [Inedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMnynsc MmaTepraibHOM TOYKH, OKTABpPbL
14 CHUCTEMBbI MaT€pUAIIbHBIX TOYCK. bubnuoreka [IOK
' Nmnynbsc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
MMITyJbca. PeakTUBHOE IBI)KEHHE
PaGoTta 1 MOLITHOCTD CHUIIBIL. OKTAbPb
15 Kunernueckas sHeprusi MaTepuagibHON bubnuoreka [JOK
’ Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPruun
[loreHunanpHas 3Heprus. OKTAbPb
[loTreHunanpHas sHeprus 0
16 nedo 1]\lm OBaHHOI/frli) I/}IIII:IIII?IYF bubinorexa LIOK
’ PMHD Py ' https://m.edsoo.ru/ff0c461a
[ToTennmanpHas sHEprus Teaa BOIU3u
TTOBEPXHOCTH 3E€MIIU
[loTeHuManbHbIE U HETOTEHIUATIbHBIE
I H bubnunoreka [JOK
17. cuibl. CBs3b pabOTHI HOA6pPb

https://m.edsoo.ru/ff0c478c
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MEXaHUYECKOU OHCPTUH CUCTEMBI TCII.
3aKOoH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

18.

JlaboparopHas padota «lccnenoanue
CBiA3HU pa60T51 CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM PHEPTrUU Teja Ha
MpUMepe PACTSHKEHUS] PE3UHOBOTO
KTYTa»

HOAGPb

19.

KonTponsnas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

HOA6pb

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

20.

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE

nsukenue. JAudpdysus

HOsA6pb

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

21.

XapakTep ABUKECHUS U
B3alMO/ICHCTBHS YaCTHI] BEIIIECTRA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPJBIX TEN

HOsA6pb

22.

Macca monekyn. KonuuectBo
BeniectBa. [locrosinnas ABoraapo

HOs6pb

23.

TennoBoe paBHOBecue. Temneparypa u
e€ m3Mmepenue. lllkana remneparyp
Lenscns

HOs6pb

24.

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

HOs6pb

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

25.

AGcomoTHas TemrepaTypa Kak Mepa
Cpe/IHEN KWUHETUUYECKOW SHEPTUU
JBIKECHUS MOJIEKYJ. Y paBHEHHUE
MenpeneeBa-Knanelipona

nekabpb

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

26.

3akoH JlampToHa. ['a30BEIC 3aKOHBI

nekabpb

27.

JlaboparopHas pabota «MccnegoBanue
3aBHCHMOCTH MEX]y MapaMmeTpamMu

nekabpb



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCKCHHOI'O Ira3a»

)8 N3onponeccsl B UACAIBHOM ra3e U uxX feKkabpb bubnuorexa [JOK
' rpaduuecKoe MmpeicTaBICHIEe https://m.edsoo.ru/ff0c570e
Buyrpennsis sueprus nekabpb
TEPMOAMHAMUYECKOU CUCTEMBI U
29 crocoObl e€ m3meHeHus. KommaecTso bubnuorexa [JOK
' TEIJIOTHl U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTFHOTO
rasa
6pb bubnuoreka [JOK
. B AeKa
30 VBT TETLIOTIEpEIAtiH https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BELIECTBA. ekabpb
N B ACKIDP Butmorexa I[OK
31. KonmuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5c36
teronepenave. AnnadaTHBIN porece
32 3auet Nel «Mexanuka. MoJiekyisipHas Aekabpb
' buzuka»
[IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
33. AHBapb
MPUMEHEHHE K U30MPOIIeccam https://m.edsoo.ru/ffOc5efc
Heo6patumocTh Mpo1ieccoB B MPUPOJIE. AHBapb bubmuorexa [JOK
34. .
BTopoii 3ak0oH TepMOAUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunnun neiictus u KI1J remoBoit AHBapb bu6mmoreka [IOK
] MAILIWHbI https://m.edsoo.ru/ff0c600a
36. uxn Kapno u ero KI1J] AHBapb
37 DKOJOTHYECKHE MTPOOIEMbI AHBapb
’ TEIJIOOHEPreTUKU
a8 Ob6o6maromuit ypok «MoJiekyssipHas AHBapb bub6nuoreka [JOK
’ ¢uzuka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponsHas pabota o Teme AHBapb
39 «MOJ'IpeK IS HlE:l)H ¢u3uka. OCHOBBI " bubmiorexa LIOK
' yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI»
40. ITapooGpazoBaHue U KOHCHCAIUS. despanb bubnuorexa [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

Hcnapenue u kuneHue

https://m.edsoo.ru/ff0c63b6

AOCOJIFOTHAS. 1 OTHOCHUTEIIbHAS despanb bu6mmoreka [{OK
41. o
BJIAKHOCTB BO3ayxa. HackleHHbli nmap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucramnmueckue u despanb
amop(dHbIe Tea. AHU30TPOIHUS CBOVCTB bubmmoreka [{OK
42.
KpuctauioB. JKuIKue KpUCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIC MaTepUaAIbI
IImaBienue u xpucTaIM3aIius. eBpa/ib
43 VYnenbHasa Tel'IJ'II())Ta nnaBne}IIIHs[ peer bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0c6708
Cyb6numariust
¢deBpanb bu6moreka [IOK
44, VYpaBHeHue TEII0BOro OanaHca https://m. edsoo.ru/f0c6820
OneKkTpusanys Tell. DJIEKTPUIECKUN eBpa/ib
45 3aps, pHBa]LI/I a DJIEKT I/I‘—II;CKI/IX pese bubmorexa LOK
’ pAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBomHUKH, TUDIIEKTPUKU U mapT
46 né)n HOBO I-,II;IHKI/I 33K£H COXpaHEHUS ° bubnorexa LIOK
’ YHpOBOL ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsijia
BsanMonencTsue 3apsaaoB. 3aK0oH mapT
47 K HOHaHToqeqHLIH“I;nHem HUUYECKUN ° bubnnorexa LIOK
’ Y ) p https://m.edsoo.ru/ff0c6ce4
3apsij
Hanpsxk€HHOCTD 3JIEKTPUYECKOTro OIS, mapT
48 [TpunIUn cynepno3uiuu bubnuoreka [JOK
’ 3JIEKTpUUYECKUX nojeu. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cui 3i1ekTpocTaTH4ECKOro MapT
49 nouad. [loren I/IaJ'IpPaSHOCTL ° bubmiorexa HOK
) ) T(HAL. https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
IIpoBOAHUKN U AUINEKTPUKHU B mapT
50 3J'IpeKT i[)CTaTI/I‘{eI([)KOM nol;e ° Bubmzorexa LIOK
) P ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTh
51. OnexkrpoeéMkocTs. KoHneHncatop MapT bub6nuoreka [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsuKeHHOTO
KOHJICHCATOPa

https://m.edsoo.ru/ff0c7126
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

52.

Jlaboparopuas padota "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa”

mapT

53.

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe AIEKTPOpruOOpOB

mapT

54,

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuectBoBaHusl. [IoCTOSITHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma aJist
Y4acTKa LENH

anpenb

55.

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnas pabora «3y4yeHue
CMEIIAaHHOTO COETMHEHHSI PE3CTOPOBY

anpenb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

56.

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoymnsa-Jlenua

anpenb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

57.

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJIC ucToUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS)

anpenb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

58.

3auet Ne2 «TepMoauHamMuKa.
DJIEKTPOAMHAMHUKA. »

anpenb

59.

DneKTpOHHAs NPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
CONPOTHBIICHUS METAIIJIOB OT
temneparypbl. CBEpXIpOBOJMMOCTD

anpenb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60 DIEKTPUYECKUH TOK B BaKyyMe. 1 anpenb
’ CBOMCTBA AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U anpenb
61 IpUMecHast MpoBoauMocTh. CBoKCTBA 1 bubnuorexa [JOK
' p—n-nepexona. [lomynpoBOJHUKOBBIE https://m.edsoo.ru/ff0c84ae
IprOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpax U anpenb
62 paciiaBax 3J€KTPOJIMTOB. 1 bubnuorexa [JOK
' DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITENIbHBIN U bu6moreka [IOK
63. - 1 anpenb ]
HECAMOCTOSITENIbHBIA pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DnexTpuyeckue npudopsl U
YCTPOMCTBA M MX MPAKTUYECKOE . bubnuoreka [IOK
64. 1 Malt .
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas pabota o teme Mai
65 <<9J'I€II<)T OCTaTEKa Toxku B pa3muyHbIX 1 1 Eubmrorexa TOK
' P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
Peseprubiit ypok. KonTpoasHas pabora Mai bubnuorexa [JOK
66' n n l .
10 TeMe "DIEKTPOJUHAMUKA https://m.edsoo.ru/ff0c8c56
67 PezepBHblil ypok. O0oOmaronmii ypok 1 Mai bubnuoreka [IOK
’ no temam 10 kacca https://m.edsoo.ru/ff0c8f6c
68 KoHTponbpHO-011€HOYHAS TTPOLIeypa B Mat
) pamMKax MpoOMeKYTOYHON aTTeCTalluu
OBUIEE KOJIMYECTBO YACOB I10 68 4/

ITIPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnuecTBo 4acon DJIeKTPOHHBbIE
Ne KoHTpoJbHbIe Jara uudpoBbIe
Tema ypoka P
n/n yp Bcero | pa6orsi/ H:) ;::::qec}me u3ydyeHus | oOpa3oBaTejibHbIE
3a4eThl P pecypchl
1. IToBTOpenue kypca ¢pusuku 3a 10 ximacc ceHTAbpb
2. Bxopanas koHTpOJIbHASI paboTa 1 1 CeHTABPb
[TocTOsIHHBIC MarHUTHI M KX ceHTabpb
3 B3auMojieiicTBre. MarautHoe moJie. 1 bu6mmoreka [IOK
' Bektop maruuTHOM MHAYKIMA. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHITYKITUU
MaruauTtHoe noJjie NPoOBOJHUKA C TOKOM. ceHTAbpb
POBOLITY P bu6mmoreka [IOK
4, OnbiT Opcrena. BzaumoelictBue 1 https://m.edsoo. ru/ffocosfe
MPOBOJTHUKOB C TOKOM E— :
c JlabopaTtopHnas pabora «3y4yeHue 1 1 CeHTAbPb bubmuoreka [JOK
' MAarHUTHOTO MOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO IOJIS Ha CeHTA6pb
MPOBOJHUK ¢ TokOM. Cuia Amrepa.
6 H§60piTOpHaﬂ pabora «I/ICCJ'ICI[OI];aHI/IC 1 1 bubmnorexka [JOK
' - https://m.edsoo.ru/ff0c9ac0
JEMCTBHS MOCTOSIHHOTO MarHuTa Ha D
paMKy ¢ TOKOM»
eiicCTBHE MarHMTHOTO MOJIA Ha ceHTabpb
A 1 P bubmuoreka [JOK
/- ABIZRYLILYIOCH 3APAIKCHHYIO HACTHILY. https://m.edsoo.ru/ff0c9df4
Cwuna Jlopenna. Pabota cuiel JlopeHiia L '
DOnexTpoMarHuTHast UHAYKIus. [ToTok ceHTabpb
8 BEKTOpa MarHuTHOW nuaykuuu. J/1C 1
' WHIYKIHUA. 3aKOH AIEKTPOMArHUTHOM
nnaykuuu Dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHnas padota «MccnenoBanue
SABJICHUS BHGKTpOMaFHHTHOﬁ HHIAYKIUND)

OKTAGpPb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

10.

NuayKTuBHOCTB. SIBIEHUE
camouHaykuuu. DJ1C caMoOMHAyKIMY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

OKTAGpPb

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

11.

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
VHJIYKIIMOHHAs [1€Yb

OKTA6pb

12.

O6o0matomuii ypok «MarHuTHoOe moJe.
BHGKTPOMaFHI/ITHafI WHAYKOHSD)

OKT6pb

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

13.

KonTtponsHas padoTa o teme
«MarsuTtHoe€ noJjie. DJIEKTPOMarHuTHast
WHTYKITAS

OKTS6pb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

14.

CBo00OOgHBIE MEXaHUYECKHUE KOJICOaHM.
I'apmonundeckue kojaeOanus. YpaBHEHHE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprun

OKTS6pb

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

15.

JlaboparopHnas padota «lccrnegoanue
3aBUCHUMOCTH MEPHO/Ia MAJIbIX
KoJiebaHuil Tpy3a Ha HUTHU OT JJTUHBI
HUTHU ¥ MacCChl Tpy3a»

OKTS6pb

16.

Konebarenbubid koHTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B
UJeabHOM KoJIe0aTeTbHOM KOHTYPE.
AHAIOTHUS MEXy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMH KOJIEOAHUSIMHU

OKTA6pb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

17.

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

HOs6pb

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SHEPruM B U/I€aTBbHOM KOJIE0aTEIbHOM
KOHTYypE

https://m.edsoo.ru/ff0cb9c4

18.

[Ipencrasnenue o 3aTyxaromux
KosieOaHusax. BeiHyXIeHHbIE
MeXaHHYeCKHe Kojiebanus. Pe3onanc.
BI)IH}OK)IGHHI)I@ BJICKTpOMaFHI/ITHI)IG
KoJIeOaHus

HOAGPb

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

19.

[lepemennbIn TOK. CHHYCOUAIbHBIN
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
JIEWCTBYIONIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsDKEHUS

HOA6pPb

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

20.

Tpancdopmarop. [IpoussocTso,
nepeaayda u norpedaeHue
AJIEKTPUYECKON SHEPTUr

HOsA6pb

21.

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa, JIMHUN
aJIeKTponepeaay

HOs6pb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

22.

OKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOJACTBEC 3JICKTPOSHEPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHCPIUN B MOBCEIHEBHOM KU3HU

HOs6pb

23.

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacpoCTpaHEeHHs U IJTUHA BOJIHBI.
[Tonepeunsie U TPOI0JIbHBIE BOJTHBI

HOs6pb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

24,

3Byk. CkopocTh 3ByKa. [ poMKoCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

nekabpb

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

25.

aﬂeKTpOMaFHI/ITHLIC BOJIHBI, UX

nekabpb

bu6nmoreka [JOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOpOCTh. [IIkama
OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

26 [IpuHUIUIIBI PaIUOCBSI3U U TEICBUICHUSI. fAekabpb
' PazButune cpencts cBa3u. Pangnosiokanus
27 KonTponsHas pabora «Konebanus u nekabpb bubnuorexa [JOK
' BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonurHENHOE pacpoCTpaHEHHE eKabpb
28 CBI;Ta B OJJHOPO HIZ)fI cpe epToqequﬁ i ° bubnmorexa LIOK
' AIHOPOL peiIe. https://m.edsoo.ru/ff0cd350
HWCTOYHHK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKECHUSI ekabpb
29 CBepTa [TocTpoenue n300 ameinn‘B i " bubmorexa [JOK
' ' p p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe eKabpb
30 Blf eHHee oTpaxkenue. [IpenenbHbIN i " bubmorexa HOK
' YIp p - belt https://m.edsoo.ru/ffOcd7f6
YrOJ1 OJIHOTO BHYTPEHHETO OTPaKEHUs
31 JlabopaTtopHas pabota «3mepenue feKabpb bu6nuoreka IIOK
' MOKa3aTeJisi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenune nzoopakeHuii B
32 nun3e. o MpJ'Ia TOHKOM J'II:/IH3BI AHBapb Eubmrorexa TOK
' - POPMY ' P https://m.edsoo.ru/ffOcddle
YBennueHue JIMH3bI
33 JlaboparopHas padota «MccnenoBanue AHBapb
’ CBOMCTB M300pakKCHUH B JIMH3AX)
34, 3advet Nel «MarauTtHoe noJse. OnTHkay AHBapPb
Jucnepcus cera. CiioxXHbI COCTaB fHBapb
35 6enoro cserta. L{ger. JlaboparopHas
) pabora «Habmronenue aucrepcuu
CBETa»
36 Wntepdepennus cera. Judpakius AHBapPb bubnuoreka [IOK

ceta. udpaxkupronnas pemeérka

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[TonepedHOCTH CBETOBBIX BOJIH.
[Tosapusanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

37 OnTudeckue MpUOOPHI M YCTPOCTBA H AHBapb
' yCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['panuIIBl TPUMEHUMOCTH KIIACCUYECKOH
38 MléxaHItIIKI/I pHOCT JIaThl COCUATBHON deBpanb Bubmrorexa OK
' ) Y P https://m.edsoo.ru/ff0cf862
TEOPHUHU OTHOCUTEIHHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. eBpanb
39 3amMeieHne B eMeHil U CIZ)K alcHue peer bubmorexa [IOK
' p P https://m.edsoo.ru/ff0cfa42
JUTAHBI
OHeprus U UMITYIbC PEISITUBUCTCKON eBpanb
40 ‘—IaCTI:/IHBI CB;BLy Macclzam C DHEpTUen 1 peee Bubmiorexa LIOK
' ) p https://m.edsoo.ru/ff0cfc68
HWMITYJIbCOM. DHEPTHsI TIOKOS
KonTtponbHas padota «OCHOBBI eBpab
41 cneupII)anLHoﬁ Eeo 15051 beer bubunorexa LIOK
' p https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTHY
®otonbl. Dopmyina [Inanka. Jueprus u despanb bubnuoreka [JOK
42.
UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel6
43 OTKpBITHE U UCCIICIOBAHNE despanb bubnuoreka [JOK
) dotorddekra. OnbiTel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorpdekra. YpaBHeHne
44 BI/I“HHJTeI(E'Ha ,Z[J'Iqi)l(b(bOTOS(b(geKTa mapT Eubmorexa TOK
’ ! P https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» horodddexra
45 Hasnenue ceeta. Onbithl [1. H. MapT bubnuoreka [JOK
’ JleGeneBa. XuMUYECKOE ACHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoiucTsa u MmapT
46 MPaKTUYECKOE MPUMEHEHHE:

¢dboTodMeMeHT, GOTOAATYNK, COTHEUHAS
Oarapesi, CBETOIHO]T
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47 Pemenue 3ama4 mo reme «3J€MEHTBI mapT bu6mmoreka [IOK
' KBAHTOBOM ONTUKI https://m.edso0.ru/ff0d0302
Mogenb aroma Tomcona. OMNbIThI MapT
48 Pesg (dop/a o paccessHUIO 0-9acTh " bubmorexa [IOK
' POOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aroMa
HOCTyJ'IaTBI Bopa mapT Buoauoreka ]_[OK
49 W3nyuenue u nornomieHue (oTOHOB MPU https://m.edsoo.ru/ff0dOafa
' MepexoJe aToMa ¢ OJHOTO YPOBHS bubnuorexa [JOK
SHEPIruu Ha Ipyroi. Buel criekTpoB https://m.edsoo.ru/ff0dOafa
BosHoBEIE cBOMCTBA yacTHIl. BOJIHEI e mapT
50 bpownnsa. KopnyckynsipHO-BOJIHOBOU bubnuoreka [JOK
’ nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
M3ITyYCHUE
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI MmapT
Pesepdopna no onpeneneHuio cocrasa
51 PaaOaKTUBHOTO MU3JIYy4EHUS bubnuoreka [IOK
' CaoucTBa anbda-, 6era-, raMmma- https://m.edsoo.ru/ff0d0fd2
n3iy4eHus. BousiHue paguoakTUBHOCTH
Ha KUBbIEC OpPraHU3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.
55 N3otomnbl. Anbda-pacma. AMDesD bubnuoreka [JOK
' DNEKTPOHHBIN U MMO3UTPOHHBIW OeTa- P https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-u3nydeHue
DHeprusi CBs31 HYKJIOHOB B si/Ipe. anpenb
SnepHbie peakiuu. S nepHBIA PEAKTOP.
53 Hﬂo%nemﬁ neucneKTII[/IBII)JI P b bubmiorexa [IOK
' p > TTeP ’ . https://m.edso0.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIACPHOU
SHEPreTUKHU
54 DneMeHTapHble YacTullbl. OTKpBITHE anpenb bubnuoreka [IOK

TIO3UTPOHA. MeTtoapl Ha6J'IIOI[eHI/IH )4

https://m.edsoo.ru/ff0d0e38
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pPErucTpanyu 3JIEMEHTAPHBIX YACTHLI.
Kpyrusiit cros «@yHnameHTanbHbIe
B3aUMOJECUCTBUA. EQUHCTBO
(bU3nIeCKOU KapTUHBI MUPa»

55.

Bun 3Be3ar0T0 HeOa. Co3Be3us, spKue
3BE3/1bl, INIAHETHI, UX BUJIMMOC
nBrokenne. CoaHeyHas cucreMa

anpesb

56.

Connne. ConHedHass aKTHBHOCTb.
Wcrounuk sHepruu CoJiHIA U 3BE3]T

anpenb

57.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOW ITOCIIEA0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHBbIE ITPEACTABICHUS O
IIPOUCXOXKACHUH 1 3Boronny CoslHIa U
3BE3]T

anpenb

58.

Mineunbin [Iyte — Hama ["anaktuka.
Tlonoxxenue u nBuxkenne CoiHIIa B
lNanaktuxe. ['anaktuku. Y€pHbIe ABIPHI B
sIpax raJlakKTUK

anpenb

59.

Bcenennas. Paz6eranue rajakTuk.
Teopust bosbiioro B3peiBa. PenukroBoe
n3nydyeHue. MerarajiakTuka

anpenb

60.

Hepemennsie npo0ieMbl acTpPOHOMUU

anpenb

61.

3auer Ne2 «DneMeHTbl aCTPOHOMUH U
acTpoPU3UKN»

anpenb

62.

Ob6o6maromuit ypok. Ponb ¢pusuxu un
ACTPOHOMHHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COITMATLHON U
ATHYECKOH cdepax esTeIbHOCTH
yelioBeKa




63.

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKK ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

64.

Oo6o6maromuii ypok. Ponb pusnueckoit
TEOpHUH B (HOPMUPOBAHUU
MpeACTaBICHUHN 0 PU3NUECKON KapTHUHE
MUpa

65.

O6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

66.

PesepBHBbI ypok. MarautHoe mnosie.
DJIEKTPOMAarHuTHasl MHIYKIUS

67.

PezepBHbiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TEOPUH OTHOCUTEILHOCTH

68.

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIeMEHTBI aCTPOHOMHH U aCTPOUIUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJJMYECTBO YACOB I1O
ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

o @usuka: 10-i1 kiacc: 6a30BbIM U YITyOJeHHBINH YPOBHU: yueOHUK/ I".51.
Msxkuiies, b.b. byxosues, H.H. Corckuii; non pen. H.A.
[MapdpentreBoit. — 10-e uza., crep. — Mocksa: IIpocsemnienue, 2023. —
432c.: un. — (Knaccuueckuii Kypc).

o ®usuka: 11-i knacc: 6a30BbIN U yriTyOaeHHbINH ypoBHU: yueOHuk/ I'. 5.
Msxkuiies, b.b. byxosues, B.M. Hapyrun; nox pen. H.A.
[MapdpenTtreBoit. — 11-e uza., crep. — Mocksa: IIpocsemienue, 2023. —
432c¢.: [4] n. nn. — (Kimaccuyeckuii Kypce).

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

o @usmka: 10-i kiacc: 6a30BbIi U YrTyOJIeHHBIN ypoBHU: yueOHuK/ I'. 4.
Msxuiies, b.b. byxosues, H.H. Corckuii; non pen. H.A.
[NapdpentreBoit. — 10-e uza., crep. — Mocksa: IIpocsemnienue, 2023. —
432c.: un. — (Knaccuueckwii Kypc).

o ®usmka: 11-i kmacc: 6a30BbIN U YIITyOJIeHHBINH ypoBHU: yueOHuK/ I'. 4.
Msxkuiies, b.b. byxosues, B.M. Hapyrun; noxa pea. H.A.
[TapdhenTtreBoit. — 11-e uzn., crep. — Mocksa: IIpoceemnienue, 2023. —
432c¢.: [4] n. nn. — (Kimaccuyeckuii Kypce).

o A.II. PermkeBuu. CoopHuk 3amau o ¢puszuke. Mocksa, [poda, 2005 -
2019 .

e Coopnuk 3amay no ¢usuke 111 9 — 11 xkmaccon. CocraButens I'.H.
CrenanoBa. Mocksa: «IIpocsemenue», 1996 r.

¢ 10.A. CaypoB. ®uszuka. [loypounsie pazpadborku. 10 kmacc. [Tocodue mms
obmeoOpa3oBarenbHBIX opranu3aiuid. Mocksa. [IpocBemenne. 2015

¢ 10.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 kmnacc. [Tocobue s
o01reo0pazoBaTenbHbIX Opranu3anuii. ba3oBelil U yriyOaeHHBIN
ypoBeHb. Mockga. [Ipocsenienue. 2017 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e JlabopaTopubie paboThl 1o (usuke. BupryanbHblie 1abopaTopHbIC
pa6otsl. http://phdep.ifmo.ru

e butGnroreka L1OK https://lesson.edu.ru/03/10

e bubmmoreka [IOK https://lesson.edu.ru/03/11
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