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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢usmke 0a30BOro YpPOBHS Ha YpPOBHE CpeaHEro ooOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHHM W TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
obpa3oBarenbHOU mporpammsl, mpeactaBieHHbIX B PI'OC COO, a Takxke ¢ y4€ToMm denepasbHoi
paboueii mporpaMMBbl BOCIIUTaHUS U KOHLEMIIUU TIperoiaBanus yueOHoro npenmera «dusnkay B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit ~®denepanuu, peanu3yloNMX OCHOBHbBIE
o0pa3oBaTeabHbIE IPOrPaMMBI.

Conep:xanue mnporpamMmbl 1o (u3MKe HampaBieHO Ha ()OPMHPOBAHHE €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpa oOydaromuxcs 10-11 kmaccoB npu oOyueHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IESITEIbHOCTHOT O moaxo/a. [IporpamMma no ¢pusmke cCOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miaHUpyeMbIM JUYHOCTHBIM, IMPEIMETHBIM U MeTanpeaMeTHBIM
pe3ynpTaTaM OOydYeHHUs, a TakXKe YYUTHIBAET HEOOXOAMMOCTh peaM3allii MEXIPEAMETHBIX
cBs3eil (U3MKM C eCTeCTBEHHO-HAyuyHbIMH Y4eOHbIMHM IpeaMeTamMH. B Hell onpenenstoTces
OCHOBHBIE 11€JIM U3yuyeHHUs] (U3UKU Ha YPOBHE CPEAHEro oOliero odpa3oBaHMUsl, MJIAHUPYEMbIE
pe3yJIbTaThl OCBOEHUS Kypca (GU3UKU: JTMYHOCTHBIE, METANIPEAMETHBIE, ITpeIMETHBIE (Ha 6a30BOM
YPOBHE).

[TporpamMa 1o ¢u3uke BKIOYAET:

e [JJTAaHUPYEMbIE PE3YyJbTaThl OCBOCHMs Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIIE

IpEeAMETHBIE PE3YJIbTATHI 110 TOAAM O0Y4EeHHUS;
e coziepykanue yueoHoro npeameta «dusnka» no rogam o0ydeHHUs..

du3rka KaK HayKa 0 HauboJsiee OOIMMX 3aKOHAX MPUPOIBI, BBICTYIAsl B Ka4eCTBE Y4eOHOI0
IpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHHMH 00 OKpY)KaroLIeM MHpE.
HIkonbHbI Kypc (U3UKHM — CHCTEMOOODPA3yIOIMI JJii €CTEeCTBEHHO-HAY4YHBIX Y4eOHBIX
MIPEIMETOB, NMOCKOIBKY (PU3MYECKHEe 3aKOHBI JIeXKAT B OCHOBE IIPOIIECCOB M SBJICHHUH, M3ydaeMbIX
XUMHEH, Ouororuei, pusnueckoii reorpadueii u acrpoHommueil. Vcrnonb3oBaHne U aKTUBHOE
IpUMEHeHne (pU3NYecKuX 3HaHUH ONpeAensieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOTUH
B cdepe SHEpreTHMKH, TPAaHCIOpPTa, OCBOEHMSI KOCMOCA, IOJy4YE€HHUS HOBBIX MaTE€pHalIOB C
3aJlaHHBIMU CBOMCTBaMH U Apyrux. M3yduenue (pu3nKu BHOCUT OCHOBHOMW BKJIaJ B GOpMUPOBAaHUE
€CTECTBEHHO- HAY4YHON KapTUHBI MHpa oOydaroIuxcs, B (GopMHUpOBaHHE YMEHUN MPUMEHSATDH
Hay4YHbI METO/] IIO3HAHUS [P BBIITOJIHEHUU UMM Y4€OHBIX HCCIEI0BAaHUN.

B ocHOBY Kypca (U3MKH 17151 YPOBHS CPETHEro o0IIero oopa3oBaHUs MMOJI0XKEH P UICH,
KOTOpBbIE MO)KHO pacCMaTpuBaTh KaK HIPUHLHUIIBI €ro noctpoeHus. Hoes yerocmuocmu. B
COOTBETCTBUM C HEH KYpPC ABJISIETCS JIOTUUECKH 3aBEPLIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX
pas3znenoB GU3UKU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKON, TaK U COBPEMEHHOU (U3UKU.

Hoes cenepanuzayuu. B COOTBETCTBHM ¢ HEl MaTepual Kypca GU3UKH 00beIUHEH BOKPYT
¢uznyeckux Teopuil. Benyumm B kypce sBisieTcsipopMUpOBaHUE IPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanonaraer MCHOJIb30BaHUE TYMAaHUTApHOIO
noreHIana (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOLIECTBA, a
TaKXe C MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U KOJIOTHIECKUMH MPOOTIEMAMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uKy mpeanoiaraet 3HakOMCTBO C IIUPOKHM
KPYroM TEXHHYECKUX U TEXHOJOIMUECKUX MPUI0KEHUH N3yUEHHBIX TEOPUM U 3aKOHOB.

Hoesa »oxonocuzayuu peanusyercs IOCPEICTBOM BBEACHMS 3JIEMEHTOB COZEpKaHMUs,
MOCBSIIIEHHBIX IKOJOTMYECKUM TMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C Pa3BUTHEM
TeXHUKH U TEXHOJIOTHH1, a TakKe 00CYXIEeHHUs MPOOIeM pallMOHAIBHOTO IPUPOIONIOIB30BAHUS U
9KOJIOTUYECKON OE€30MaCHOCTH.

Crepx’HEBbIMHM 3JIEMEHTaMH Kypca (M3MKM Ha ypOBHE CpEIHEro o0Iiero oopa3oBaHHUs
ABISAIOTCA (pusnueckue Teopuu (PpopMHUpOBAHUE MPEACTABICHUNH O CTPYKType MOCTPOEHUs
¢busnyeckoil TeopuH, poiau (GyHAAMEHTAJIbHBIX 3aKOHOB W MPHHIMIIOB B COBPEMEHHBIX
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IPEACTABICHUAX O MPUPOAE, TPAHULIAX IPUMEHUMOCTH TEOpUH, NI OMUCAHUS ECTECTBEHHO-
HAy4YHBIX SIBJICHUH U IPOL[ECCOB).

CucTeMHO-ASITeIbHOCTHBIN MOAXO0 B Kypce (PU3MKU peannu3yercs Mpexie BCero 3a CUET
OpraHu3alMy dKCIIEPUMEHTAILHON JleaTeabHoCTH oOyudaromuxcs. [l 6a3oBoro ypoBHs Kypca
(U3MKH — 3TO HCIONB30BAHHE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nmabopaTopHbIX paboT, KOTOphIe B MporpamMme mo (u3nKe OObEIUHEHBI B OOIIMIA CIUCOK
YUYCHUYECKUX TPaKTHUECKUX paboT. BriieneHue B ykazaHHOM IepedHe J1ab0opaToOpHBIX pador,
MPOBOAMMBIX JJII KOHTPOJS W OLEHKH, OCYIIECTBJISETCS Yy4aCTHUKaMHM 0OpPa30BaTEIbHOIO
mporecca UcXos U3 0cOOEHHOCTEH MIAHUPOBAHUS U OCHallleHUs kabuHera ¢usuku. [Ipu sTom
obecreynBaeTcss OBJAJCHHE OOYYAIOUMMMCS YMEHHSIMH MPOBOAUTH KOCBEHHBIE H3MEPEHMUS,
UCCIIEZIOBAHNS 3aBUCUMOCTEH (PU3MUECKMX BEIWYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEJI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHue yAeNseTcsl pelIeHUI0 pacu€THBIX U KaueCTBEHHbIX 3az1ad. [lpu aTom
JUI pacu€THBIX 3a/1a4 MPHOPUTETOM SIBIISIOTCA 33Jaui C BHO 3aJaHHOW (PU3MUYECKON MOJIENbIO,
MO3BOJISIOIINE TPUMEHSTh H3y4EHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJTHOTO pa3jiena Kypca,
TaK M UHTETpUpPYs 3HAHHUS U3 pa3HbIX pas3nenoB. /[ KaduecTBEHHBIX 3a/lay MPHOPHUTETOM
SBJIIIOTCA 3aJaHUsl Ha OOBSICHEHHE MPOTEKaHMUs (U3MUECKUX SIBJICHUM U IPOLIECCOB B
OKpYXalolllel >KU3HU, TpeOyrolme BhIOOpa (U3MYECKONM MOJEIH IJIsl CHUTyallud MPAaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpedoBanusmu PIOC COO k wmMarepuasbHO- TEXHHYECKOMY
obecreueHunto yueOHOro npoiiecca 0a30BbIi ypoBeHb Kypca GU3MKHU Ha yPOBHE CPETHEr0 0011Iero
00pa3oBaHMsI AOJDKEH M3Y4aThCs B YCIOBHAXIPEAMETHOrO0 KaOMHETa (M3UKH WIM B YCIOBHSIX
MHTETPUPOBAHHOIO0 KaOWHETa IpPEIMETOB €CTECTBEHHO-HAy4yHOro ILukia. B xabuHerte Qusnku
JOJDKHO OBITh HE00X0AMMOE J1abopaTOpHOE OOOpYyIOBaHUE JJIsl BBIIOJHEHHUS YKa3aHHBIX B
Iporpamme 1o GU3uKe y4eHU4eCKUX IPaKTUUECKUX paboT U JEMOHCTPAaLlMOHHOE 000pYyI0BaHHE.

JlemoHCTpaninoHHOE 000pynoBaHue (GOPMUPYETCS B COOTBETCTBHH C TPHUHIIUIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTU M OOecleurBaeT MOCTAHOBKY MEPEUHCICHHBIX B MpOrpamMme Mo
(¢u3MKe KIIOUEBBIX JEMOHCTpAlUil Uil HCCIeJOBAaHUS H3y4aeMbIX SIBJICHUH U IPOIECCOB,
SMIUPUYECKUX UPYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpymOBaHUE IJS YYEHHMUYECKHX MPAKTUYECKHX paboT ¢GopMupyercs B
BHJIE TEMaTHYECKUX KOMIIJIEKTOB M OOECIIEUMBAETCS B pacuéTe OJHOrO0 KOMIUJIEKTa Ha ABYX
oOyuaronxcsi. TemMaTHUecKHe KOMIUIEKTHI Ja0OpaTOPHOTO OOOpyIOBaHUS JOJDKHBI OBITh
IOCTPOEHBl Ha KOMILJIEKCHOM HCIIOJIb30BAHMM AHAJIOTOBBIX M IIHU(POBLIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BHJIE€ IIU(PPOBBIX JTa00paTOPHil.

OCHOBHBIMHU LIETISIMU U3y4YEHUS PU3UKU B 00111eM 00pa30BaHUU SIBIISIOTCS:

¢ (hopMupOBaHUE UHTEpPEca U CTPEMIICHHS 00 yJaroMUXCsl K HAYUHOMY U3YUEHUIO TPUPOIBI,
pPa3BUTHUE X UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

epa3BUTHE TMPEACTABICHUH O HAy4yHOM MeToJe TO3HaHus U (HOpMUpOBaHHE
HCCIIEZIOBATEIIHLCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBICHUSM;

e hopMupoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3YYEHHUS OCHOB CTPOCHUS
Matepud ¥ GyHIaMEHTAJILHBIX 3aKOHOB (DU3HKH;

¢ hOpMUPOBAHHE YMEHHI OOBSCHATH SIBJICHHS C HCIIOJIb30BAHUEM (DU3NICCKUX 3HAHUU H
HAYYHBIX JI0KA3aTEIbCTB;

¢ hopMUpOBaHME MPEACTABICHUI O poiu (U3MKH I Pa3BUTUSL JPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTimkeHne ITHX Ieneil oOecreyuBaeTcs pelieHHueM CIEAYIIIUX 3aJad B Ipoliecce

M3y4YeHHs Kypca GU3UKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMs:

e [IpOOpeTEeHNe CUCTEMBbl 3HAHUN 00 00X (PU3MUECKHX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIIOUAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, 37EKTPOAUHAMUKY, KBAHTOBYIO
(GU3MKY U AIEMEHTHI acTPO(PU3HKY;



¢ (hopMHUPOBAaHNE YMEHUN IPUMEHATh TEOPETUUECKHE 3HAHUS JJI100BsICHEHUS (PU3NIECKUX
SBJICHUH B PUPOAE U JUIs IPUHATHS NPAKTUYECKUX PELIEHUH B TOBCEIHEBHOM KU3HH;

® OCBOEHUE CIIOCOOOB pelIEeHHs Pa3IMYHBIX 33a4 C SIBHO 3a/laHHOM (U3UUECKON MOJIETbIO,
3a]a4, IMOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/JaHue (U3NYECKOW MOJENH,
aJIeKBaTHOH yCIIOBUSIM 33J1a4H;

e IOHUMaHHE (PU3NYECKUX OCHOB M TPHUHIIMIIOB IEHCTBUS TEXHUYECKUX YCTPOHCTB M
TEXHOJIOTHUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CpeNy;

e OBJIaJICHHE METOJaMH CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U IPOBENEHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHalM3a M  HMHTepIpeTanud  HHGOpMALUHU,  ONpeNeSCHUS
JTIOCTOBEPHOCTH MOIYYEHHOI'O pe3yJIbTaTa;

® CO3JJaHUE YCJIOBMH JUId Pa3BUTUS YMEHHMI IPOECKTHO-HUCCIIENOBATENIbCKOM, TBOPYECKON
JESITEIbHOCTH.

Ha uzyuenne ¢usuku (0a30BBIi ypOBEHb) Ha ypOBHE CpPEIHEro oOmero odpa3oBaHuUs
orBoauTcs 136 gacos: B 10 kimacce — 68 vacoB (2 yaca B Henenmo), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIIO).

[Ipeanaraemslii B mporpaMmMe o (pu3uKe nepedeHsb J1ad0paTOPHBIX UIPAKTHYECKUX PadoT
SIBJIIETCS. PEKOMEHJIOBAaHHBIM, YUMTEIb JE€JAaeT BHIOOp IpoBEAeHHs 1a00paTOpHBIX padoT u
OIIBITOB € Y4ETOM MHJIUBUYaJIbHBIX 0COOEHHOCTEN 00yUatomUXCsl.

COILEPXAHUE OBYYEHUA
10KJIACC
Pa3znen 1. ®u3uka 1 MeTOIbI HAYYHOT'0 O3HAHUA
®uzuka — Hayka o mpupojae. HayuHbie MeTOJbl MO3HAHUS OKpYyXarollero mupa. Poib
HKCHEPUMEHTA ¥ TEOPHUH B MpoLlecce TO3HAHUS MPUPOABL. DKCIEPUMEHT B (PUBHKE.
MogenupoBanue (HU3NYECKUX sSBIEHUH U mporeccoB. Hayuneie runoressl. Ouznueckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIIUTT COOTBETCTBHS.
Pome u mecto ¢usuku B (GOpMHUPOBAHHM COBPEMEHHON HAay4YHOW KapTHHBI MHUpa, B
MIPAKTUYECKOMN AESATENbHOCTH JIFOJIEH.
Llemoncmpayuu
AHanoroBsie U 1u(dpOBbEIE  W3MEPHUTEIbHBIC npuOOphl,  KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuxeHne. OTHOCUTENbHOCTh MEXaHHYECKOTO BHIKEHUS.
Cucrema otcuéta. TpaekTopusi.

[Tepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepUAIbHOM TOYKH, UX MPOEKLIUU HAa OCH CUCTEMbI KOOpAMHAT. CIOXKEHHE MepeMEeLeHuN U
CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABHXKeHHE. [ paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEMEILEHUS MaTepUaJbHON TOUKH OT BPEMEHHU.

CBoOosiHOE MajieHue. Y CKOpeHrue CBOOOIHOTO MaICHHUS.

KpuBonuneitHoe nBukeHue. JIBHKEHME MaTepualbHOM TOYKM I10 OKPY)KHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEWHasACcKOpocTh. [lepuoa n yacrora
oOpamienus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckne ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHUE: CIUAOMETP, IBHKEHUE CHAPSIOB,
LIETTHbIE U peMEHHbIE TIepe/layun.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEePUCTHK IBUKCHHUSI.
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[Tpeo6pa3oBaHue ABMKEHUH € MCIOIb30BAaHUEM MTPOCTHIX MexaHu3MoB.Ilafenue Ten B
BO3JyX€ U B Pa3PEKEHHOM IIPOCTPAHCTBE.
HaGmonenune nBrkeHus Tena, OPOMICHHOrO MOJ YIJIOM K FOPHU30HTY UTOPHU30HTANIBHO.

W3mepenue yckopeHus cBoOoHoro najaenus. Hampasienue

CKOPOCTH IIPH IBM>)KEHHUH 110 OKPYKHOCTU. Yuenuueckutl

aKcnepumenm, 1a60pamopHule pabomol

N3yueHne HepaBHOMEPHOIO IBUKEHHUS C LIENBIO ONPEAEIECHNUS] MTHOBEHHONM CKOPOCTH.

NccnenoBanue COOTHOLIEHUS MEXAY Y TAMM, IPONIEHHBIMU TEJIOM 3a I10CJIEI0BATEIbHBIE
paBHBIE NPOMEKYTKM BPEMEHU IPU PAaBHOYCKOPEHHOM JBHM)KEHUHM C HAYaJbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3ydyeHune nBM>KeHUs IapuKa B BA3KOH XKUAKOCTH. M3yueHue

JIBIDKEHUS Teja, OpOIeHHOro ropu3oHTainbHo. Tema 2. /lunamuka

ITpuHIUI OTHOCHUTEIBLHOCTH lNaymnes. ITepBbrit 3aKOH HeroToHa.
WNHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cwuna. Ilpunuun cynepno3unmu cuil. Bropoit 3akon Hbrorona miist
MaTepuaibHOM TOUkH. Tperuii 3akoH HploTOHA /1511 MaTepuaabHbIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenust (mokosi, CKonbxeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHUsl CKOJBKEHUS U cuiia TpeHus nokos. Koapounuent tpenus. Cuna conpoTUBIEHUS MPU
JBUKEHUU TeNa B )KUJKOCTH UJIH rase.

[TocTynarenpHo€E U BpalaTelIbHOE ABUKEHUE a0COIMIOTHO TBEPIOTO TEA.

MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpaleHus. [1neuo cuibl. Y cioBusi paBHOBECHS TBEPIOTO
Tena.

TexHuueckne yCTpOMCTBAa M MPAKTHUYECKOE IPUMEHEHME: MOJAIIUIHUKH, JBH)KCHHE
HCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBreHMEe MHEPLIHH.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIUX TEJl.

Bropoi 3akon HeroToHa.

W3mepenue cui.

CrnoxeHue cui.

3aBUCHMOCTb CHUJIBI YIIPYTOCTU OT Ae(OpMAIIHH.

HesecomocTs. Bec Tena npu yckopeHHOM OABEME U M1aJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUSHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOrO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxenepumenm, nabopamopnule pabomei 3yuenue

JBIKEHHSI OpyCKa IO HaKJIOHHOW TIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE W PE3UHOBOM
oOpa3siie, oT uX AehOopMaIIHH.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOrO TeNa, UMEIOIIEr0 OCh BPAIICHHUSI.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

Nmnynsc MaTepuanbHOM TOYKH (T€Jia), CUCTEMbl MaTepUAJIbHBIX TOYeK. UMITyJIbC CUIBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPAaHEeHHs UMITyJIbca. PeakTHBHOE ABUIKEHUE.

Pab6ota cuiasl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi MatepuasibHOM Touku. Teopema 00 M3MEHEHUU KHHETHYECKOM
SHEPrumu.

[TorennmanbHas Heprus. [loTeHnanpHas sHeprus ynpyro a1e(opMrupoBaHHOM MPYKHHBI.
[ToTeHnmanpHas SHEPrUs Tejia BOJU3H MOBEPXHOCTH 3EMIIH.
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[ToreHunanbHble W HEMOTEHIMaIbHbIE CHIIbL. CBsA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPIruU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHnueckre yCTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEpP, MPYKUHHBINA
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTHBHOE IBM>KEHHE.

[Tepexon moTeHIMAIBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

N3yuenue abCOMOTHO HEYNPYTOro yJaapa ¢ IOMOUIbIO IBYX OJUHAKOBBIXHUTIHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOTHI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW DHEpruuTelia Ha
MIPUMEPE PACTKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHasi pU3HKAa U TEPMOIMHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE MOJOXKEHUS MOJIEKYJISPHO-KUHETHY€CKOH TEOPHH U UX OIBITHOE 0OOCHOBAHHUE.
Bbpoynosckoe apmxkenue. npoysus. Xapakrep ABMKEHHUS U B3aUMOACHCTBUS YACTULL BEIIECTBA.
Mopenu cTpoeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TNl U 00bSICHEHHE CBOIICTB BEIIECTBA HA OCHOBE
aTUX Moaeneil. Macca u pasmepsl mosiekyi. KonnuectBo BemectBa. [Toctosanass ABoraapo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO- KMHETUYECKOW TEOpuu
uaeanbHOro rasza. AOCONIOTHasE TeMmIepaTypa Kak Mepa CpeaHel KUHETHYECKOW SHEpPruu
TEMJIOBOro ABM>KEHUd yacThl] ra3a. [llkana remnepatyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lametona. M3ompoliecchl B MI€aIbHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe MpencTaBiIeHHE H3O0MPOIIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckne yCcTpoicTBa U MPaKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITel,  JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BEIIECTBA, dororpadun
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OmnbIThl 0 TUPPY3UH KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOT'O ABUKEHUS.

Mogneins onbita llTepHa.

OngITH, JIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aMMOJCHCTBHS.
Mopaens, HUIIOCTpUpYIOLIas MPUPOAY JaBJIEHUS ra3a Ha CTEHKH cocyaa. OMbIThI,
WJUTIO CTPUPYIO LK€ YpaBHEHUE COCTOSTHUS HICATHLHOTO rasa,
H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Omnpenenenre Macchl BO3[yXa B KIACCHOM KOMHATe Ha OCHOBE HM3MEpEeHUI00BEMa
KOMHATBhI, IaBJICHUSI U TEMIIEPATYpPhl BO3AyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS pa3peKeHHOT 0
rasa.

Tema 2. Ochogbl mepmoounamuxu

TepmonuHamMuueckass cucreMa. BHYTpeHHssI dHeEprusi TEpMOJUHAMUYECKOU



cucTeMbl U crmocoObl €€ m3MeHeHus. KonmuecTBO TemnoTsl M padoTta. BHyTpeHHSAs sHeprus
OJIHOATOMHOI'0 HJeajbHOro Tra3a. Buaesl Temsjomnepenauu: TENJIONPOBOJHOCTb, KOHBEKIIMS,
u3llydyeHue. Y eiabHas Te1o€MKOCTh BenlecTBa. KoauuecTBo TEIIOThl IPH TeIIonepeaaye.
[TonsTie 00 aamabatHOM mporecce. IlepBbIii 3akOoH TepMOAMHAMHUKHU. [IpuMeHeHUe
MIEPBOI0 3aKOHA TEPMOJAMHAMUKH K n3onporeccaM. ['paduyeckasunTteprperaius paboTsl rasa.
Bropoit 3akon TepmonumHamuku. HeobpatumocTh mpoieccoB B Mpupoje. TernoBbie
MamuHbl. [I[pUHIUIBL JeHCTBUS TEMIOBBIX MAIIKH.
[IpeobpazoBanus SHEPTUH B TEIIOBBIX MamuHaX. KoahUIMeHT moie3Horo AeHCTBHI TEMIOBOM
MammHbL. [{ukn KapHo u ero ko3 umnueHT mone3Horo AelcTBUs. JKOIOTHIECKUE MPOOIEMBI
TEMJI0HEPT €TUKH.

Texuuueckue YCTpOMCTBA U TMPaKTHYECKOE MPUMEHEHUE: JIBUTATENh
BHYTPEHHETO CTOpaHMs, OBITOBOW XOJIOIUILHUK, KOHTUIIHOHEP.
Jlemoncmpayuu

W3meneHnne BHYTpEHHEH SHEpPruu Tejla MPU COBEPIICHUH pabOThI: BBUIET MPOOKH U3
OYTBUIKH MO ACHCTBUEM CKATOTr'0 BO3/IyXa, HarpeBaHue 3(hupa B TaTYHHOU TpyOKe MyTEM TpeHUs
(BUIEOIEMOHCTpALIHS).

V3MeHeHue BHYTpEeHHEH SHepruu (TeMrepatypsl) Teia Ipu Terionepeaaye.

OmnbIT Mo aAnabaTHOMY PaCIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTraTENs] BHYTPEHHET O CrOPaHUsl, PEAaKTUBHOI O/IBUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3mepenne ynenbHON TeIIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanusa eewjecmea. Pazoevie nepexoowl

[TapooGpa3oBanue u konaeHcanus. Mcnapenue u kureHue. AGCOMIOTHAS U OTHOCUTENbHAs
BJIQXKHOCTb BO3ayxa. HachllmeHHslil map. YaenbHas TemjoTa napooOpa3oBaHus. 3aBUCUMOCTh
TeMIepaTypbl KHIIEHUS OT JIaBJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuanbl. I[lnaBineHue m kpuctaumsanus. YaenbHas
TeruioTa miasieHus. Cydnumanus.

VYpaBHeHue TerioBoro Oanaxca.

TexHuueckre yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U TICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOTYyYEHHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YK CJIE HAHOMATEPUaJIOB,
Y HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX M1APOB.

Kumnenwue rnpu nOHW>KEHHOM JIaBJIICHUH.

CriocoObl M3MEpEeHUs BIAXKHOCTH.

Hab6uronenne HarpeBaHus U IIaBJIEHUS KPUCTAJUIMYECKOr 0 BelecTna. JleMoHcTparus

KpPUCTAJJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomuol

N3mepenre OTHOCUTENIbHOM BIA’KHOCTH BO3/yXa.

Paznen 4. DiekTpoaAuHaAMUKA
Tema 1. dnekmpocmamuxa
OnekTpuzanus Tel. ONEKTpUYecKHid 3apsan. J[Ba Buaa SIEKTPUUECKHX 3apsiioB.
[TpoBOIHUKH, AUDTICKTPUKHU U MOJYIPOBOAHUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOT0 3apsa.
B3anmopneiictBue 3apsnoB.  3akoH Kynona. ToueuHslii  2JIeKTpUYeckwil  3apsj.
OnexTpuyeckoe mojue. Hanmpsx€HHOCT anekTpudeckoro moust. [IpuHimn

CYIICPIIO3UITUHA DJICKTPUICCKUX nojeu. JInauu HaHpH}I(éHHOCTI/I QJICKTPUICCKOI'O ITOJIA.
PaGota cun QJICKTPOCTATUYCCKOTO  I1OJIA. ITorenmuan. Pa3HoCcTh TOTEHIIMAJIOB.
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[IpoBOIHUKY M TUAJIEKTPUKH B JEKTPOCTATUYECKOM I0J1€e. JuanexTpruueckasi mpOHULAEMOCTb.

OnexkrpoéMKocTh. KoHIeHCaTOP. DIEKTPOEMKOCTh IJIOCKOrO0 KOHAEHCATOPA.

OHeprus 3apsyKEHHOr 0 KOHJIEHCcaTopa.

TexHuueckre yCTpOWCTBAa M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE DJIEKTPOIPUOOPOB, KOHIEHCATOP, KOIMHPOBAIBHBIN
arnrapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M PUHIINII ACUCTBUSA DJIEKTPOMETPA.

B3anMonelicTBue Ha3IEKTPU30BAHHBIX TEIN.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX Tell.

IIpoBOJHUKH B 3IEKTPOCTATUYECKOM ITOJIE.

OneKxTpocTaThyecKas 3alluTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM I10JI€E.

3aBUCUMOCTb ANEKTPOEMKOCTH IIJIOCKOT0 KOHJIeHcaTopa OT  IJIOUIaJH
IUTACTUH, PACCTOSTHUS MEXAY HUMH U IU3JIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr 0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit 31ekmpuueckuit mok. Toku é paznuunsix cpeoax
DneKTpu4ecKuit TOK. YCJIOBHS  CyIECTBOBaHUs 3EKTPUUECKOT O TOKA.
Ucrounuku Toka. Cuna Toka. ITocTOSHHBIN TOK.
Hanpspxenue. 3akon Oma JJis ydacTka 1emnmu.
DneKTpruiecKoe COIIPOTHUBJICHUE. VYnenbHoe COIIPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, TapauIENbHOE, CMEIIIAHHOE COEIUHEHUE IIPOBOIHUKOB.
PaGoTa 3JIEKTPUY ECKOT O TOKA. 3aKoH Hxoyns—Jlenna. MourHocTh
AIEKTPUYECKOT O TOKA.
DJIEKTPOJIBUKYILAs CUJIa U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMKA TOKA.3akoH Oma a1st
MOJIHOM (3aMKHYTO# ) dJIeKTpudeckoi 1enu. KopoTkoe 3aMbIkaHue.
DNeKTpOHHAas MIPOBOJAUMOCTH TBEPIBIX METaJLJIOB. 3aBUCUMOCTb
COIPOTHUBJICHHUS METAJNIOB OT TeMIepatrypbl. CBEpXIPOBOAUMOCTb.
DJIeKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

ITorynpoBOIHUKH. CoOcTBeHHas u IIpUMECHAs IIPOBOAMMOCTh
oJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBbIE TPUOOPHI.
OneKTpu4YecKuil TOK B pacTBOpax U paciiaBax JJIEKTPOIUTOB.

:‘)HCKTPOHI/ITI/I‘IGCKaH Jucconnuanus. 9HCKTpOJ’IH3 .

DNEeKTpUUECKU TOK B razax. CaMOCTOSITeIbHBIN U HECAMOCTOSTEIbHBIN pa3psaa. MoaHus.
ILnazma.

TexHuyeckne yCTpouCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
WCTOYHHMKU TOKa, »OJIEKTPOHArpeBaTelibHbIe NPUOOPHI, JJIEKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETpP  COMPOTHUBIIEHUS, BaKyyMHBIM  JIHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJTYNPOBOJHUKOBBIN A0/, FaJbBaHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKA U HANTPSIAKCHUS.

3aBUCUMOCTh COMPOTHUBJICHUS WIMHAPUYECKUX MTPOBOAHUKOB OT JJIMHBI,IJIOIIAIH
MOMEPEYHOr 0 CEUECHUS U MaTepHaa.

CMmeniaHHO€ COeTMHEHU € TPOBOTHUKOB.

[Ipsmoe  u3MepeHue 3JIEKTPOABIKYILIEH cuinbel.  Kopotkoe 3aMBIKaHHE
rajJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHErO COMPOTHUBIICHUS.
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3aBUCHMOCTb COIIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYypPHhI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psit M IPOBOAMMOCTD BO31yXa.

OaHOCTOPOHHSSA NPOBOAUMOCTD IMOAA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydeHune cMeaHHOI 0 COEMHEHNS PE3UCTOPOB.

W3mepenune 51eKTpoABUIKYIIIeH CHUITbl MCTOYHHUKA TOKA M €r0 BHYTPEHHET0 COIPOTUBJICHUS.

HaoroneHue 31eKTposii3a.

MexnpeamMeTHbIe CBA3H

Uzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce ocymiecTBIsieTcsl ¢ y4€TOM
COZIEpXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcamMH MaTeMaTUKHU, OWOJIIOTUH, XHMMHH,
reorpauu 1 TEXHOJIOTUH.

Meosicnpeomemnvle nowsmus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOI'O I1O3HAHHUSA:
sBJIEHHWE, Hay4yHbIM (akT, rumore3a, (u3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE,
9KCIEPUMEHT, MOJEINPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHne cucTeMbl YpaBHEHUI, TUHEHHAst pyHKuus, apadoia, runepbona,
UX rpaUKH ¥ CBOICTBA, TPUT OHOMETPHUECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HUX MPOEKIMH HAa OCH KOOpPJAUHAT,
CJIO’KEHHE BEKTOPOB.

buonocusa: Mexanuueckoe JBM)KEHUE B )KMBOM mpupoae, 1uddysus, ocMoc, TErao00MeH
KUBBIX OPraHU3MOB (BUABI TEIUIONEPENAUH, TEMJIOBOE PABHOBECUE), IEKTPUUECKUE SIBJICHUS B
JKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIbBEIIECTBA,
MOJISIpHAasi Macca, TEeIJIOBhIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH M Ta30B, IJEKTPUUYECKHUE
CBOMCTBA METAJJIOB, 3JIEKTPOJIUTHYECKAS AUCCOLUAIMS, TaIbBaHUKA.

l'eocpacghus: B1axxHOCTH BO3/lyXa, BETPbl, 0apOMETpP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHKe ABUKEHUHN C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOAIIMWIHUKY, UCIOJIb30BAaHHE 3aKOHA COXpPAaHEHUs HMITyJbCca B TEXHHUKE (pakera,
BOAOMET M JApyrue), JBHUraTelb BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJOJAWIBHUK, KOHAULIMOHED, TEXHOJIOTUH MOJYYEHHs] COBPEMEHHBIX MaTEPHUaJIOB, B TOM YHCIIE
HAaHOMATEepHUajoB, M  HAHOTEXHOJIOTMM,  JJEKTpPOCTaTWYecKas  3alluTa,  3a3eMJICEHUE
AIIEKTPONIPHUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEpP, AJIEKTPOHArpeBaTEeNbHbIE  MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoaAuHAMHUKA

Tema 3. Maznummoe none. IneKmpomazHuUmMHAA UHOYKYUS

[locTosaHHble MarHuThl. B3aumopeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJIE.
BekTop MmaruuTHOM MHAYKIMH. [[pyHIMIT CyneprnoO3UIIMM MAarHUTHBIX TToJiel. JINHUY MarHUTHOU
nHAYKIUU. KapTrHa JIMHUA MarHUTHOM MHIYKLIHMH TOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe 1oje MPOBOJHHMKA C TOKOM. KapThHa JTUHUN WHIYKIIUA MarHUTHOT'O MOJISI
JUIMHHOT'O MPsIMOr0 MPOBOJAHMKAa M 3aMKHYTOI'O KOJIBL[EBOI'O IPOBOJHUKA, KATYHUIKH C TOKOM.
OmneiT Opcrena. BzaumonelictBre NpOBOAHUKOB CTOKOM.

Cuiia AMmiepa, e€ MOJyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBlieHue. J[IBrkeHue 3apsDKeHHOM YacTULBI B
OJTHOPOJHOM MarHUTHOM moJie. Paborta cuinsl JlopeHna.

SIBneHne 3iIeKTpOMarHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM MHIYKLHH.
DNEeKTPOABMKYIIAs CUjla UHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHO! nHaykuuu dapajest.

BuxpeBoe snekTpuueckoe mose. DJIEKTPOABUXKYIAS CUJIa WHAYKIWU B TMPOBOJHUKE,
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JBUKYLIEMCS [TOCTYIATEIBHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHYKLIMHU. DIEKTPOABIKYLIAsl CUJIa CAMOUHYKIIUH.

OHeprusi MAarHUTHOIO IIOJ KaTyIIKM C TOKOM.

DNeKTPOMarHUTHOE MOJIE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPHUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUThl, JIEKTPOABUTATEIIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHLl, MHAYKIIMOHHAS 11€Yb.

Llemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOr0 IyYKa MarHUTHBIM TosieM.JIuaun

MHAYKIIMA MarHUTHOTO TOJISL.

B3aumogeiicTBue AByX NPOBOJHUKOB ¢ TOKOM.Cuiia

Awmnepa.

[HencrtBre cunsl JIopeHa Ha HOHBI AJIEKTPOIUTA. SIBICHHE

3JIEKTPOMArHUTHON MHAYKLIHH.

IIpaBuno Jlenna.

3aBUCHMOCTb JJIEKTPOABIDKYIIEH CHJIBI MHAYKLIUU OT CKOPOCTH HM3MEHEHUSIMATHUTHOIO
IIOTOKa.

SIBiieHHE CAaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

W3y4yeHre MarHuTHOIO MOJIsI KATYIIKH C TOKOM.

UccnenoBanue neiicTBUs TOCTOSIHHOIO MarHUTa Ha paMKy ¢ Tokom.MccnenoBanue siBieHus
AJEKTPOMAarHUTHOM MHAYKIUH.

Paznen 5. Konte6anus 1 BoTHBI

Tema 1. Mexanuueckue u neKmpomazHumHsle Konedoanus

Konebatenpnast cucrema. CBoOOmHbIE MexaHMYeckHe KojebaHus. [apmMoHHueckue
koneOanus. lIlepwox, wacrora, amrmumTyaa U ¢aza konebanuid. [IpyKWHHBIM MasITHHK.
MaremaTr4yecKuii MaATHUK. Y paBHEHHE rapMOHUYECKHUX Koiebanuii. [IpeBparenue sHepruu npu
TFapMOHHMYECKUX KOJICOAHMSIX.

KonebatenpHplii KoHTYp. CBOOOIHBIE SJIEKTPOMAarHUTHbIE KoieOaHUS B HJI€aTbHOM
KonebaTeIbHOM  KOHType. AHaloTUs MEXAY MEXaHHUYEeCKUMU M DJIeKTPOMarHUTHBIMH
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJEAIBHOM KOJeOATEIbHOM
KOHTYpE.

[IpencraBienue o 3aTyXxarooluUx KoseOaHUsAX. BrIHYK€eHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. Brinyk/1eHHBIE 2IEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennsiii Tok. CHHYyCOMAQIbHBIA MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOI'0 TOKA.
AMIUTMTYIHOE U AEMCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HANIPSKEHUS.

Tpancpopmartop. IlpousBoncTBo, mepemaya M HOTPEOJICHHME 3IEKTPUUECKOW SHEPIUU.
DKOJIOrMYecKue pHUCKUM IIpU TPOU3BOACTBE 3neKTpodHepruu. KynbTypa ucnosib30BaHUs
AJIEKTPOSHEPTUU B IOBCEIHEBHOM JKU3HH.

TexHuueckue yCTpocTBA W MPAKTUYECKOE TMPUMEHEHUE: BICKTPUUECKUN 3BOHOK,
reHepaTop MEePEMEHHOI0 TOKA, JMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccrnenoBanue mapaMeTpoB KoJjiebaTeabHON CUCTEMBI (IPYXUHHBIN NI
MaTeMaTUYeCKUN MasTHUK).

Habmonenue 3aryxaromux konedanuii. MccnenoBanue cBONCTB BHIHY X ACHHBIX
konebanuit. Habmonenne pesonanca.

CB00OOHBIE 2TIEKTPOMArHUTHBIE KOJIE0aHUS.
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OcnwinorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHUS OT BPEMEHM) JJIs
JIEKTPOMATHUTHBIX KOJIEOAHUH.

Pe3zonanc npu mocinenoBaTENbHOM COEAUMHEHMHM PE3UCTOpa, KAaTYyIIKH WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mogenb TMHUHU 3JIEKTpoIIepeiayu.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH MTEPUO/Ia MAJIBIX KOJIeOaHUil rpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl I'py3a.

HccrnenoBanne TIEpeMEHHOr0 TOKAa B LENM M3  IOCIEN0BAaTEIbHO COEIMHEHHBIX
KOH/IEHCATOpa, KaTyIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUM HblE 60JIHbL

MexaHnuueckue BOJIHBI, YCII0BHs pacnipocTpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHUs]
u JumHa BoJHbBI. [lomepeuHsle W mpomonbHbIE BONHBEL. MHTepdepeHmuss u nudpaxmus
MEXaHMYECKUX BOJIH.

3Byk. CkopocThb 3Byka. I'poMKkocTb 3ByKa. Bricora ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBL. YCIIOBUS HM3Jy4€HHs 3JI€KTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BekTopos E, B, V B asiekrpomMarHuTHOI BosHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaK€HUE, IpesioMiIeHue, nonsgpusauus, audpakuusa, uHTepdeperuus. CKOpOCTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3JIEKTPOMAarHUTHBIX BOJH. [IpMMEHEHUE JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMIBI  paguoOCBA3M W TeneBUAeHUdA. Panuosiokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY Karoleil cpeabl.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHME: MY3bIKAJIbHbIE MHCTPYMEHTSI,
yIbTpa3ByKOBasi [MAarHOCTUKA B TEXHMKE M MEIULIMHE, pajap, paJiuoNpUEMHUK, TEIEBHU30D,
aHTeHHa, TenedoH, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacHpocTpaHEeHHE MOMEPEYHBIX M MPOAOIbHBIX BoJH.Konebmomeecs Teno

KaK UCTOYHUK 3BYKa.

Habnronenne orpaskeHus ¥ IpeIoMIIEHHUs] MeXaHW4YecKuX BoJH. Habmonenue

uHTEepepeHInn U TUPPAKIIU MEXaHUIECKUX BOJH.3BYKOBOI pe30HaHC.

Habmonenne cBsi3M rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYI0H MYaCTOTOM
KoJsie0aHuil.

HccnenoBanue CBONCTB — 3JEKTPOMArHUTHBIX  BOJH:  OTPaK€HHUE, MPEIOMIICHHE,
noJsipuzanus, Tudpaxuus, HHTephepeHLns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacnpocTpaHEeHUE CBETa B OIHOPOJIHOM cpee.
JIyu cBera. ToueuHbIi UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHue H300pakeHUM B IMIJIOCKOM
3epKalie.

[Ipenomnenne cBera. 3aKkOHBI TPEJIIOMJICHHS CBeTa. AOCOJIOTHBIA IOKa3aTellb
npenomiieHud. IlomHoe BHyTpeHHee oTpaxkenue. [IpemenbHbld yroJl MOJHOTO BHYTPEHHErO
OTpaXKEHUSI.

Hucnepcus ceera. CnoxHbIl coctaB 6enoro ceera. L[Ber.

CoOuparonie u paccenBarolmiye JMH3bL. ToHKass muH3a. DOKYCHOE PacCTOSIHHE U
OINTHYECKas cujia TOHKOM MuH3bI. [TocTpoeHne nzo0paxeHnuit B COOMPAIOIINX U pacCeUBAIOIINX
mH3ax. @opmya TOHKOH JIMH3bI. YBEJINYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T'€OMETPUYECKOMN ONTHKHU.

BomnoBas onrtuka. WaTepdepenums cBera. KorepeHTHbIe HWCTOYHHMKH. Y CIOBUSA

11



HaOJI0IeHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EpEeHIIMOHHOMKapTUHE OT JBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUYHUKOB.

Huopakuust cBera. [udpakuuonHas pemérka. YciaoBue HaAOMIOJEHUS TJIaBHBIX
MaKCUMYMOB IpH MaJIEHUH MOHOXPOMATHYECKOT 0 CBETa Ha AU (PAKIIMOHHYIO PELIETKY.

[Tonspuzanus cera.

TexHuyeckre ycTpoWCTBa M MpaKTHUECKOE MpPUMEHEHHe: OYKH, Jymna, ¢oToammapar,
MPOEKIMOHHBIN anmnapaTt, MUKPOCKOI, TeJIECKOI, BOJTOKOHHASONTHKA, TU(PpaKIIMOHHAs peléTKa,
MOJISI PO,

Jlemoncmpayuu

[TpsmonuHeiinoe pacrpocTpaHeHue, OTpa)keHHEe ¥ TIpeJOMJICHUE CBETA.
Ontuyeckue mpruOOpEI.

ITonmHOe BHyTpEeHHEE OTpaxkeHue. Moaens ceeroBoga.Mccnenosanue

CBOWCTB N300paX€HUH B JIMH3aX.

Mopenu MUKpPOCKOIIA, TeIECKoIa.

HaGnronenne natepdepeHIum cBeTa.

HaGnronenue nudpakiiuu cBera.

Ha6monenue nucnepcuu cseta. [loaydenue

CIEKTpPa C MOMOILBIO IPU3MBI.

[Tonmyuenue crekTpa ¢ noMouibio qudpakuonHoil pemérku.Habmonenue

HOJIAPU3ALMM CBETA.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul

N3mepenue nmokaszarens npenoMiieHus crekna. McenenoBanue
CBOICTB M300paxkeHuii B mH3ax.Habaroqenne qucnepcun cBeTa.

Pa3nen 6. OcHOBBI cIeMAJIbHOW TEOPHH OTHOCHTEJIBLHOCTH
I'paHubl TPUMEHUMOCTH KJacCUYeCKOW MexaHuku. [locTynartsl cnenuanbHONW TEOpUH
OTHOCUTENBHOCTU: HWHBAPUAHTHOCTH MOJAYJSL  CKOPOCTM CBE€Ta B BaKyyMe, [TPUHIIMII
OTHOCHUTENBLHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMe/IJIEHUE BPEMEHH M COKPAIIEHUE JJTMHBI.
DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.
CBsI3b MaccChl C SHEPrUeH U UMITYJIBCOM PEJIATUBUCTCKON YaCTUIIBI. DHEPrUs MOKOS.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmol K6anmoeou ONMUKU

dortonsl. Popmyna Ilnanka cBs3u SHEepruM PoTOHA C €0 YACTOTOW. DHEPTHUSAU UMITYJIHC
¢doToHa.

OtkpsiTHe 1 uccienoanue porodddexra. OnbiTel A. I'. Croserosa. 3akoHbl poToddDekTa.
VYpaBHenue DinmTelHa 1 potosdpdekra. «Kpacnas rpanuna» dpororddekra.

HaBnenne cBeta. Ombitel I1. H. JleOenmera.

XHUMHUYECKOE JIEICTBUE CBETA.

TexHuueckue yCTpOicTBa U MPAKTUYCCKOE TPUMCHEHUE: (hoTOdIeMEHT,
(dboTomaTUMK, cCoMHEUHas OaTapesi, CBETOAHOI.
Jlemoncmpayuu

®oT1o3(hPeKT Ha yCTaHOBKE C IMHKOBOH MIACTHHOM.

HccnenoBanre 3aK0OHOB BHEIIHEro GoTodpdeKTa.

Cseroauo.

Conneunast 6aTapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -dactui. [lnanetapHas
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mojenb aroma. [loctynatel bopa. M3nyuenue u mormnouierre (GOTOHOB MPH MEpeXxoie aToMma ¢
OJIHOTO YPOBHS SHEPruu Ha Ipyrou. Bunsl cnexrpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOLOPOAA.

BousiHoBbIe cBOlicTBa yactull. Bonuel ne bpoitia. KoprnyckynsipHO-BOTHOBOM 1yaan3M.

CHIOHTaHHOE U BBIHYEHHOE U3IIy4CHHE.

TexHuueckue yCTpoOlcTBA M NPAKTUUECKOE MPUMEHEHHME: CHEKTPAJbHBIA aHalu3
(criekTpockorlt), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens omsita Pesepdopaa.

OrnpeneneHne JJIMHBI BOJIHBI Jla3epa.

Habmonenne muHeiyaThIX CIEKTPOB U3My4yeHus.JIazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomuol

HaGronenne TMHeHyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTBI, J0Ka3bIBAIOLIME CI0KHOCTh CTPOEHUS A1ipa. OTKpbITHE paJUOaAKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHuio coctaBa paaloakTUBHOrO u3nydeHus. ColicTBa anbda-,
Oera-, ramMMa-u3nay4yeHus. BiusHue paInoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA U HEeWTpoHa. Hyknonnas moaens siapa ['eitzen6epra— MBanenko. 3apsizg
anpa. Maccosoe uucino sapa. M30tonsl.

Anbda-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. ['amma- uziaydeHue. 3aKoH
paaroaKTUBHOIO pacnaja.

OHeprus cBS3U HYKJIOHOB B siape. fnepubie cuibl. JlepekT maccol aapa.faepHbie

peakuuu. J/leaeHue u CUHTE3 sAAep.

SAnepubiii  peaktop. Tepmosinepubiii cuHTe3. I[IpobieMbl M MEPCHEKTUBHI sIEpHOU
SHEPreTUKU. DKOJOTHYECKHUE ACIIEKTHI A1EPHON SHEPreTUKU.

DOnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTozpl HAOIOISHHS I PETUCTPAIIMH dJIEMEHTAPHBIX YacTull. DyH1aMeHTaIbHbIE

B3anMozelicTBusa. EnnHcTBO prusmueckoit kapTuHbel Mupa. TeXxHHYecKkue yCTpoicTBa U

IIPaKTUUYECKOE NPUMEHEHUE: NO3UMETpP, Kamepa
Bunbcona, saepHblii peakTop, aToMHast 6oM0a.

Llemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YaCTHLI.

Yuenuueckuui sxcnepumenm, nabopamophuie pabomuol

HccnenoBanue TpekoB yacTHil (IO rOTOBBIM (oTorpadusim).

Pa3nen 8. DieMeHTBI ACTPOHOMHH U ACTPOPU3UKH

Orarnbl pa3BUTUs acTpoHOMUU. [TpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHU €aCTPOH OMUMU.

Bun 38é3nH0ro HeGa. Co3Be3nus, spkue 3BE3/bl, INIAHEThl, UX BUJUMOE JBUKCHHE.

ConneuHas cucrema.

Connue. ComHeyHas akTMBHOCTb. Mcrounmk sHeprum ConHua u 3BE3a. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKHU. [[narpaMma «CeKTpajbHbIA KJIACC — CBETUMOCThY. 3BE3/IbI TJIABHOM
MOCJIEIOBAaTEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» [JJis  3BE3  TJIaBHOM
nocyenoBaTeabHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpeMEHHbIE MPEACTaBICHUS O
IIPOUCXOKAECHNHU 1 3Bomonuu CosHua U 3BE37. DTallbl )KU3HU 3BE3N.

Muieunsiii [yt — Hama 'anaktuka. [lonoxenne u nuxenne Connua Bl anaktuke. Tunbl
rajgakTvk. PaguoranakTuky v kBasapsl. YHEpHBIE IBIPHI B ApaxX TAJIAKTHK.

Bcenennas. Pacmmupenue Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.

Teopus bonbuioro B3pseiBa. PennkroBoe n3nydeHue.
MacmtabHas ~ cTpykTypa  Bcenennoil.  MeraranakTuka.
Hepeménnbie mpobaeMbl aCTPOHOMUHU.
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Yuenuueckue nabnrooenus

HaGmronennss HeBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUTSL OTIpENIeNICHUs TIOJIOKEHUST HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3US
CeBepHOro noytymapust U sipkue 3BE3/1bl.

Hab6mronenus B Teneckon JIyHsl, mianeT, Maeunoro [TyTu.

O06o001maroniee NOBTOPEeHNE

Ponp ¢u3ukum u acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJIOTUYECKOW, COIHMAIbHOW U
ATHUYECKOM chepax AesTeILHOCTH YEJIOBEKA, POJIh U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHOU
HAyYHOW KapTHHE MHpPa, pONb (U3UYECKOW Teopuu B (OPMUPOBAHUU TIPEICTABICHUH O
(bU3NYECKOil KapTHHE MUpPa, MECTO (PU3MUYECKON KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABIEHUN O IPUPOJIE.

Me:knpeamMeTHbIe CBA3U

N3ydyenne kypca ¢usmku 06a30Boro ypoBHs B 11 Kiacce OCYHIECTBISICTCS C YYETOM
COIEpXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKd, OHOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamus, CBsI3aHHBIE C M3yYEHHEM METOIOB HAYYHOI'O IO3HAHUS:
SBJICHUWE, Hay4yHbIM (akT, Tumore3a, (u3nuecKkas BEIMYMHA, 3aKOH, TEOpUs, HAOIIOJIEHHE,
SKCIIEPUMEHT, MOJETUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHNE CUCTEMBbl YpPaBHEHUH, TPUTOHOMETpHUUECKHE (DYHKIUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHTE€HC, OCHOBHOE€ TPUI'OHOMETPHUUYECKOE TOXIECTBO, BEKTOpPHl U HUX
MPOEKIIMM Ha OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (YHKIIUM,
MpU3HAKU 000U TPEYTOJIBHUKOB, ONPEeIeHUE TUIOIAIN TUIOCKUX GUryp i 00bEMa Tel.

Buonoeus: sanextpuyeckre SBJICHUS B )KUBOU MTPUPOJE, KoJIeOATEIbHBIC IBUKEHUS B dKUBOKI
MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOU IPUPOJIE, NEUCTBUE paIHAllMU HA )KMUBBIE OPraHU3MBI.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPHUCTaJJIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHHU3MBbI 00pa30BaHMs KPUCTAIUINIECKONW PEHIETKH, CIEKTpaIbHBIN aHAIU3.

l'eocpagpus: MarHUTHBIE TOTIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX pyA,poTochéMKa 3eMHOI
ITOBEPXHOCTH, IIPEICKA3aHUE 3EMIICTPSICEHUMN.

Texnonocus: TMHUY 3JIEKTPOIIEpead, TEHEPATOP MEPEMEHHOI0 TOKA, DJIEKTPOABUTATEIb,
WHAYKIMOHHAsT TedYb, pajgap, pajuoONpHEMHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBYU-meus,
MPOEKIIMOHHBIN anmnapaT, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapes.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI o
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

OcBoenue yuebHoro mpenmera «®Pusnka» Ha YpPOBHE CpelHEro oOmero oOpa3oBaHMS
(6a3oBbIf  ypoBEHb) JODKHO  OOECIEYUTh  JOCTHIKEHHE  CJHEIYIONIMX  JUYHOCTHBIX,
METaNpeAMETHBIX U MPEAMETHBIX 00pa30BaTENbHbIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHS ydeOHOro mpenMera «DuU3HMKa» JOKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCSA CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UILIUEH JTMYHOCTH, CHCTEMOM [IEHHOCTHBIXOpPY CHTAIIUH, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM IIEHHOCTSM pPOCCHHCKOrO OOIIEeCTBa, pacCIIUpPEHHUE
JKW3HEHHOTOOMBITA M OIBITA JAEATEILHOCTH B MPOIECCE PEeaM3allMi OCHOBHBIX HaIpaBJICHUN
BOCITUTATEILHON JeITEITbHOCTH, B TOM YHCIIE B YACTH:

1) IPaKIAHCKOTO0 BOCTIUTAHUSA:

c(hOpPMHPOBAHHOCTh TPAXKIAHCKOHN MO3UIIMK 00yUYarOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO 00IIEeCTBa;

MPUHATHE TpaguLIHOHHBIX 00IIIEYET0BEYECKHUX T'YMaHHUCTHYECKUX Hu
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JNEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIFHOCTh B HHTEPECAX TI'PakIaHCKOTOOOIIECTBA,
y4acTBOBaTh B CAMOYIIPAaBJIEHUU B 00pa30BaTEIbHON OpraHu3aliy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU CUX
GYHKIMSIMHA ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATENBHOCTH;

2) NATPUHOTUICCKOI'0 BOCIIUTAHUA

chOpMHPOBAHHOCTh pOCCHUICKOI rpakIaHCKOMN HICHTUYHOCTH,
MaTpUOTU3MA;
LIEHHOCTHOE OTHOLIEHHUE K roCyJ1apCTBEHHBIM CUMBOJIaM,  JOCTHXEHHIM

POCCUICKUX YyUEHBIX B 00JIACTH (QU3UKU U TEXHUKH;
3) 1yX0BHO-HPABCTBEHHOTO BOCIIUTAHMS:
c(OpMUPOBAHHOCTb HPABCTBEHHOTI'O CO3HAHMS, STHUECKOTI'0 MOBEICHHUS; CIIOCOOHOCTD
OLICHMBATh CUTYAllMIO U IIPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIE B
IEATEIPHOCTH YUEHOIO;
OCO3HAHUE JIMYHOI'O BKJIa/1a B IOCTPOEHHE YCTOWYMBOr 0 Oy IyIIEro;

4) ICTETHYECKOI'0O BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIII0Yasi 3CTETUKY HAYYHOT'O TBOPUECTBA,IPUCYIIETO
(bu3nyecKoii HayKe;

5) TpynoBoro BocnuTanus:

MHTEPEC K Pa3IMIHbIM chepam mpodeccHOoHATBHOM AeITEIbHOCTH, B TOM YU CIIE CBSI3aHHBIM
¢ (GU3MKOM M TEXHMKOH, yMEHHE COBEepIlaTh OCO3HAaHHBIM BBHIOOp Oyaymiel mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE KU3HCHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (U3UKH HA
MPOTSKEHUH BCEU JKU3HH;

6) sKos10rHYECKOro BOCIHTAHNS:

cOpMHUPOBaHHOCTb 9KOJIOTHY €CKOU KyJIbTYpBI,  OCO3HaHHE  TJIOO0ATHLHOTO
XapakTepa SKOJIOTHIECKUX MPOOIIeM;

TUIAHUPOBAHUE M OCYIIICCTBIICHUE JICHCTBHIA B OKPYIKAIOIICH Cpelie Ha OCHOBE3HAHUS
eNeil yCTOHYNBOro pa3BUTHS YEJIOBEYECTRA;

pacuiMpeHre  OmbITa  JEATEIbHOCTH 9KOJIOT MY €CKOMI HaIpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) HeHHOCTH HAYYHOTO NO3HAHHS:

cOpPMUPOBAHHOCTb  MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs HU3NYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOU JI€ATEIbHOCTH, TOTOBHOCTh B IPONECCE U3YUCHUS (PU3HKH
OCYIIECTBIISTh MMPOEKTHYIO U MCCIIEIOBATENBCKYIO IEATEILHOCTh HHANBHIyaJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCcAIbHbIE yueOHbIe JelicTBUsibazoBbie
JIOTHYeCKHe 1elCTBUSA:
CaMOCTOSTEIILHO dbopmymupoBaTh u aKTyaJIn3UpPOBaTh npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpeneNsITh LUeNd ACSITEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UXJTOCTHKEHUS,
BBISABJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B paccMaTpUBaEMbIX
(hU3HYECKUX SIBICHUSIX,
pa3pabaTeiBaTh TUIAH PEHICHHS] MPOOJIEMBI ¢ YYETOM aHalM3a MMEIOIIUXCS
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MaTepUalbHbBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOBIIEIISIM,
OILICHUBATh PUCKH TMOCIIECICTBHUI JESITEIBHOCTH;

KOOPJMHUPOBATH U BBINOJHATH paboty B YCIOBUSX pealIbHOTO,
BHUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBILIICHUE ITPU PEIISHUH KU3HEHHBIX MPOOIIeM.

Ba3oBrbie ncciaenoBarenbcKue AeiCTBUA:

BIIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMHA TOHSITUSIMU H METOJaMU(PU3HUECKOM
HayKH;

BJIQJICTh HABBIKAMHU Y4E€OHO-MCCIIEIOBATEILCKOW U MPOCKTHOW JESITEIBHOCTH B 00JAaCTH
(U3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUS 3a/1ad
(hU3UYECKOro CoMlepyKaHus, TPUMEHEHHUIO Pa3IMYHBIXMETOIOB ITO3HAHUS;

BIIQJICTh BHUJAMHU JEATEIBHOCTH TIO IOJTYYEHHIO HOBOTO 3HAHUS, €ro WHTEPIPETAIHH,
peodpa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsX, B TOM YHCIE IIPU CO3IaHUN
y4eOHBIX TPOCKTOB B 00J1aCTH (PU3UKH;

BBISBJIATh PUYMHHO-CIECTBEHHBIE CBS3M U aKTyaJU3UpOBaTh 3aqayy, BBIABUTATH
TUNoTe3y €€ pelieHusl, HAXOAUTh apryMEHTHI JIJIS JOKa3aTeIbCTBa CBOMX YTBEPKIEHUH, 3a1aBaTh
MapaMeTpsl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHHS 3aa4H PE3YIbTaThl, KPUTHUYECKU OIICHUBATH
WX JIOCTOBEPHOCTDh, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUThH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN ACSITEIBHOCTH, B TOM
YHCIie PU U3y4EeHUU (PU3HKY;

JaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OI[EHUBATh MPHOOPETEHHBII OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTHUECKYIO 00TIaCThKU3HEAEATeIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIaCTeli; BBIIBUTAaTh HOBBIE

UJeH, peJiaraTh OpUTHHAIBHBIC TTOIXO/IBl H PEUICHHS ;CTABUTh MPOOJIEMBI U 3a71a4H,

JIOITY CKAIOIIH e AIbTePHATUBHBIC PEIICHMUS.

Pabora c unpopmanmeii:

BIIQJICTh HABBIKAMU TMOJyYCHHSI MHPOPMAIUU (PU3HUECKOTO COACpKAHHS U3 MCTOUYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TIOWCK, aHajW3, CHUCTEMATH3alHMI0 |
WHTEPIPETANNIO HHPOPMAIIMK Pa3IMYHBIX BUIOB U (HOPM MpeaCTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTHh HH(POpMaIINH;

HCMOJIb30BaTh CPeCcTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIXTEXHOJIOTUH B PEIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a/ad c coOJo/eHHeM TpeOoBaHUM
SPrOHOMHKH, TEXHUKU O€30MacHOCTU, TUTHEHBI, PECypCOCOEepEKEeHHs, TPABOBBIX U ITHUYECKHUX
HOPM, HOPM HMH(OPMALIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOr0 CONIEpPXKaHUS B Pa3IMYHBIX ¢opMarax ¢ y4IETOM
Ha3zHa4yeHHsI THPOPMAIINH U LIETeBOM ayAUTOPUH, BBIOHpas ONTUMANBHYIO (hOpMY IIpeCTaBICHUS
¥ BU3yaJIU3allUu.

KoMMyHHKAaTHBHBIE YHHBepPCAJIbHbIEe YieOHbIe 1eliCTBHA:
OCYIIECTBIISATH OOIIEHHE HA ypOKaxX (U3UKU U BO BHE-YPOUHOH JIeATEIHbHOCTH;

pacno3HaBaTh MPEANOCHIIKH KOH(IUKTHBIX CUTYalluid M CMATYaTh KOHMIMKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON padOThI;

BbIOMpAaTh TEMAaTUKy M METO/Abl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEM Ka)/J10ro 4JieHa KOJUIEKTUBA;

IIPUHUMATh LEJIA COBMECTHOM JESATENBHOCTH, OPraHU30BBIBATE U KOOPAMHUPOBATH
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JIEUCTBHUS MO €€ TOCTUKEHHIO: COCTABJIATh IUIAH JIEMCTBUM, pACIPEAEIATh POJIA C YUETOM MHEHUI
Y4aCTHUKOB, 00CY>KIaTh pe3yIbTaThl COBMECTHOW pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJAJa M KAXKJIOr0 YJYaCTHUKA KOMAaHJbl B OOIIMU pe3yJbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

Mpe/asiaraTh HOBBIE MPOEKTHI, OIEHUBATHh HJEU C TMO3UIIMKM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMUeCKOe IMOBEJEHUE B pPa3jIMYHbIX CHUTYaLHUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHble  yHHBepcajbHble  y4eOHble JelCTBUS
Camoopranu3anus:
CaMOCTOSITEIIFHO OCYIIECTBIISITh IMO3HABATECIHHYIO JEATEIHPHOCTh B 00NACTH (PH3UKU U
ACTPOHOMUH, BBISBJISATH MPOOJIEMBI, CTABUTHh U (HOPMYIMPOBATH COOCTBEHHBIC 33/1aUH;
CaMOCTOSTEJIbHO COCTaBJIATH IIJIAH PELICHUs pacu€THBIX U KauyeCTBEHHBIX 3aJad, IJaH
BBIMIOJIHEHUS TMPAKTUYECKOW paboThl C Y4ETOM HMEIOIIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTEHUH;
JIaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuMpATh pPaMKd y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN; IenaTh
OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3@ pEILEHUE; OLEHUBATh
PUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MTPOSIBIICHUIO APYAULIMU B 00J1aCTH PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJLJICKT:
JlaBaTh OLICHKY HOBBIM CHTYallMsiIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJIBTATOB LEIISM;
BIIQ/ICTh HaBBIKAMHU TTO3HABATENIHHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN
Y MBICIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB MOCHOBAHMI;

UCIOJIb30BaTh MPUEMBI Pe(IIEKCUN ISl OLIEHKH CUTYyalluM, BIOOpA BEPHOIOPEIICHUS;

YMETh OLICHHBAThb PUCKH U CBOECBPEMEHHO NPUHHUMATh PELICHUS 110 UXCHUKECHUIO;

IpUHUMATh  MOTHBBl M AapryMeHTbl  JIpyrMX IpH aHajau3e  pPe3yJbTaTOB
NeSITENIbHOCTH;

IPUHUMATH ce0sl, HOHUMasi CBOM HEIOCTATKU U JOCTOUHCTBA;

IIPpUHUMATh  MOTHBBI M AapPryMEHTBl  JpPYyrHX IIPH aHaJIM3€  Pe3ybTaTOB
NEeSTENBHOCTH;

IIpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OLIUOKHU.

B npornecce qocTukeHNs TMUHOCTHBIX PE3YJITATOB OCBOCHHUS MPOrPaMMBbI MO (GUBUKE IS
YPOBHS cpefHero oluiero oopazoBaHus y 00ydYalOIIUXCsS COBEPLICHCTBYETCS 3MOIMOHATIBHBIN
UHTEIUIEKT, PEANOoIarauiic)OpMIpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIEr0 CIOCOOHOCTh MMOHMMATh CBOE HMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIIPABJICHUSI Pa3BUTHsI COOCTBEHHOM dMOIIMOHAILHOMN Chephl, OBITH YBEPECHHBIM B ceO¢;

CaMOPETyJIMPOBAHUS, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEIeHNE, CIOCOOHOCTh aJaTHPOBATHCSI K AMOLIMOHAILHBIM U3MEHEHHSIM U MTPOSIBIISATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpEeMIICHHE K TOCTHIKCHHIO IEJIH U YCHEexy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh MCXOISI U3 CBOMX BO3MOXKHOCTEH;

OMMATUH, BKIIOYAIONIEH CIHOCOOHOCTh MOHMMATh SMOIMOHATBHOE COCTOSIHHUE IPYTHX,
YYUTBHIBATH €T0 MPU OCYIIECTBJICHUN OOIICHHUS, CITIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COITMATIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BHICTPAHUBATH OTHOIICHUSIC JIPYTUMHU
JFOABMH, 3200TUTHLCS, TIPOSIBIISITH MHTEPEC U Pa3pemiaTh KOH(IUKTHL.
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IHPEJMETHBIE PE3YJIBTATbBI

K kxonny oOyuenus B 10 kiacce mpeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTh C()OPMHUPOBAHHOCTD Y 00 yUYaAIOIIUXCS YMECHUM:

JIeMOHCTPUPOBATh Ha NMpUMeEpax pojib U MecTO (GU3MKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTHUHBI MHUPA, B PA3BUTUHM COBPEMEHHON TEXHHKU M TEXHOJIOTMH, B MPaKTUYECKOU
esITEITLHOCTH JTIOJIEH;

YUUTBIBATh TPAHMIIBI MPUMEHEHHS] H3YUYEHHBIX (PU3MUECKHX MOeNel: MaTepHalibHas
TOYKa, MHEpLHAJbHAs cUcTeMa OTCUYETa, aOCONIIOTHO TBEPLOE TENO, WAEATbHBINA a3, MOIEIU
CTPOEHUS Ta30B, JKUJIKOCTEW M TBEPABIX TEJ, TOYECYHBIM JJIEKTPUYECCKUU 3aps IPU PEIICHUU
(bu3nYecKuX 3a/1a4;

pacno3HaBaTh (HU3MYECKUE SBJIEHUS (Mpolecchl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOCHMS BELIECTBA M DJIEKTPOJAMHAMHUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBUIKEHHE, CBOOOJHOE MaJeHHE Tell,
JBUKEHUE 110 OKPY>KHOCTHU, HHEPIUS, B3auMozeicTBre Tel, udy3us, 6poyHOBCKOE IBUKEHUE,
CTPOEHHUE KUIKOCTEHU TBEPIABIX TN, U3MEHEHHE 00bEMa Tell MpH HarpeBaHUM (OXJIaXKIEHUN),
TEMJIOBOE PABHOBECHE, HCNApPEHUE, KOHICHCAuus, IJIABICHUE, KPUCTAJUIM3AalUs, KHUIICHHE,
BJIAYKHOCTH BO3/1yXa, [IOBBIIICHUE AABJICHUS I'a3a IIPU €r0 HaIrPEBAHUU B 3aKPBITOM COCYAE, CBS3b
MEXAy IapaMeTpamMu COCTOSHHS ra3a B H30IpOLeccax, JJIEKTPU3alHs Tel, B3aUMOICHCTBUE
3aps0B;

OINUCHIBATh MEXAHUYECKOE JBUIKEHME, UCIHOJb3YS (U3NYECKUE BEIMYMHBI: KOOpAUHATA,
IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjla, UMIYJIbC Tesld, KMHETHYeCKas
SHEprus, MOTEHIMaJlbHAs SHEprusi, MexaHuyeckas paboTa, MeXaHHYecKass MOIIHOCTb; IpU
OIKCaHUM MPABUIIBHO TPAKTOBATh (PU3HUECKHM CMBICT HCIOJIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS
W eIUHUIBL, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (PU3HUECKYIO0 BEIHUUHY C APYTHUMHU
BEJTMYMHAMU;

ONKCHIBaTh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TE€I M TEIJIOBBIE SBIEHHUS, HCIOIB3Ys
¢u3nuecKkue BENMYMHBL: JaBJICHUE Tas3a, TEMIepaTypa, CpPEOHss KHHETHYecKas OJHeprus
Xa0TUYECKOr0 JIBJKEHHS MOJIEKYJ, CPEOHEKBAJpaTHUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTH, BHYTPEHHSS HEPrusi, padora rasza, Kod(QGHUIMEHT MOJE3HOro JACHCTBHSA TEMJIOBOTO
JBUTATENs; IPU ONMMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICIT UCIONb3yEeMbIX BEINYHH,
UX O0O3HAYEHHS U EIWHHULBI, HaXOOUTh (OPMYIIBL, CBS3BIBAIOIIME AAHHYIO (DU3HUECKYIO
BEJIMYMHY C IPyTUMHU BEIMYUHAM;

ONKCBIBATh M3YYCHHBIC JJIEKTPUYECKHE CBOMCTBA BEILECTBA M JIIEKTPHUUECKUE SBJICHUS
(mporiecchl), UCMONAB3YST (PU3NYECKUE BEJIMYMHBI: 3JIEKTPUUECKUM 3apsi, 3JIEKTPUUYECKOE MOJIE,
HanpsDKEHHOCTh  IIOJISI, IOTEHIMAN, Pa3HOCTh IOTEHLIHAJIOB; IIPH ONMCAHUHU IPABHIBHO
TPAaKTOBaTh (U3MUECKUH CMBICI HCIOJIb3YEMBbIX BEJIUYMH, UX OOO3HAYEHUS U EAUHMIIbI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYHMHY C APYTHMH BETHUNHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOIECChl U SBJICHMS, UCIOJB3Ys (PU3UYECKHE 3aKOHBI U
NpUHIUNBL: 3aKk0oH BceMupHoro TsarotreHus, I, II u III 3akonsl HbproTOHA, 3aKOH cOXpaHEHUS
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAHEHUs MMITYJIbCa, IPUHIMUI CYNEPIO3UIIUU CHJI, ITPUHIIUI
pPaBHONIIPABUS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEIL[ECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETHMYECKOW HSHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJI C a0CONIOTHOM TeMIepaTypoil, TEpBhIi 3aKOH TEPMOIAMHAMHKHU, 3aKOH COXpPaHEHUs
JJIEKTPUUYECKOr 0 3apsa, 3akoH KyJloHa, IIpu 5TOM pa3yinyaTh CIOBECHYIO

(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHS (TpaHUIBI, 001aCTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHITUIIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKHUX YCTPONCTB;
pasnu4aTh yCJIOBHS WX 0€30MaCHOTrO UCIOIh30BAHMS B TTOBCEAHEBHON KU3HH,

18



BBIMIOJIHATD JKCIIEPUMEHTHI 10 HCCIENOBaHUIO0 (U3NYECKUX SBICHUN M TPOLIECCOB C
UCIONb30BAHUEM TMPSMBIX W  KOCBCHHBIX W3MEPEHUH, Tmpu 3TOM  (OPMYJIMPOBATH
npobaemMy/3agady v TUIIOTE3y Y4eOHOTO dKCIEPUMEHTa, COOMPATh yCTAHOBKY U3 IIPEJIOKEHHOTO
000pyIOBaHUS, TIPOBOUTH OIBIT U (POPMYIHPOBATH BHIBOIBI,

OCYUIECTBIISATh MPSMBIE U KOCBEHHBIE H3MEpEHUs (PHU3NYECKUX BEIHYHMH, NP STOM
BBIOMpATh ONTHUMAIBHBIA CIIOCOO HW3MEpPEHHs] W HCIOJb30BaTh HM3BECTHHIC METOJBI OIEHKU
MOrPEMIHOCTEN U3MEPEHUN;

MCCIICZIOBATh 3aBUCHMOCTH MSKIY (PU3HMUSCKUMU BEJITMUYMHAMU C UCIOJIb30BAHHEM ITPSIMBIX
W3MEpPCHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH PE3YJIbTATHI MOTYYCHHOU
3aBUCHUMOCTH (DU3MUYCCKUX BETMYMH B BUJIE TAOJHUIL M Tpa(UKOB, JIeJaTh BHIBOJIBI IO PE3yJIbTaTaM
WCCIICJIOBAHHSI,

cOOMIO/IaTh TpaBWIIa OE30MACHOTO TpyJla MpPH TMPOBEICHUU WCCICAOBAHWA B paMKaxX
y4eOHOro JKCIHEpPUMEHTa, Y4eOHO-MCCIENOBATENbCKOW M  INPOEKTHOW JAEATEIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000pPYIOBAHUS;

pemiaTe pacu€THbIE 3aJaydl C SBHO 3aJaHHOM (U3WYECKOW MOMAENbI0, HCIONb3Ys
¢busnyeckue 3aKOHbl U MPUHLIUIIBI, HA OCHOBE aHaJM3a yCJIOBUS 3aJauuBbIOUpaTh (PU3HUECKYIO
MOJIEJIb, BBIACNIATH (PU3MUECKHE BEIMYUHBI U (HOpPMyJbI, HEOOXOAMMEBIE Il €€ pelleHus,
MIPOBOJIMTH PACYETHI U OIEHUBATH PEATHLHOCTh MOJYICHHOTO 3HAYCHUS (PU3HMYECKOIN BEIHMYNHEI,

pemaTh KauyeCTBEHHBIC 3aJ[a4M: BBICTPAMBATH JIOTMYECKHA HEIMPOTHBOPCUHBYIO IETIOUKY
paccyxJIeHu# ¢ OMOpoil Ha N3YUYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBIICHNUS,

UCIIOJIb30BaTh npu peleHuu y4eOHBIX 3a1a4 COBpEMEHHbBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIS MOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIIT
MPEACTABICHUS Y4eOHON U HAyYHO-TIONYISIpHONH MH(OPMAIUK, MOTYYSHHONW HU3Pa3TUIHBIX
WUCTOYHHKOB, KPUTUYCCKH aHAJM3UPOBATH TOJIy4aeM Y0 HH(POPMAIIHIO; IPUBOJIUTE TPUMEPHI
BKJIaJ[a POCCHUCKHX U 3apyO0ekKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE
IPOLIECCOB OKpPY’)KaloIllero MHpa, B pa3BUTHE

TEXHUKU U TEXHOJOTHH;

UCIOJb30BaTh TEOPETHYCCKHE 3HAHUSA 1O (U3MKE B TIOBCCAHEBHOW  KH3HH JUIA
obecrieueHus1 6€30MaCHOCTH MpU O0palIeHUuU ¢ MpUOOpaMu M TEXHUYECKHUMU

yCTpONCTBAMHU, U1 COXPAHEHHUS 310POBbSI U COOJIIOJEHUSI HOPM IKOJIOTMUECKOTO MOBEACHUS B
OKpPY’KAIOILIEH CPELIE;

paboTaTh B rpyIIe C BBIMOJHEHUEM Pa3IIMYHBIX COIMATBHBIX POJICH,IIIAHUPOBATH PabOTy
IpYNIbl, PALMOHAIBHO paclpenessiTh OO0S3aHHOCTM U IUIAHMPOBAaTh JAESITEIbHOCTh B
HECTaHJAPTHBIX CUTyallUAX, aJ€KBaTHO OLEHUBATH BKJAJ KaXXIO0r'0 M3 YYAaCTHUKOB IPYIIIHI B
peleHue paccMaTpuBaeMoil mpoOIeMbl.

K xonny o0yuenus B 11 kiacce npeamMeTHbIE pe3ysbTaThl Ha 0A30BOM ypPOBHE JIOJIKHBI
OTpakaTh COPMUPOBAHHOCTH y O0YUAIOLIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPaxX pojib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B NPAKTUYECKOU
JesITeNbHOCTH JIFO/ICH, I[eJIOCTHOCTh U €IMHCTBO(MU3NYECKOM KapTUHBI MUPA;

VUUTBIBATH TPAHUIBl MPUMEHEHUS M3YYCHHBIX (U3NYECKUX MOJENeil: TOYeqHbII
ANEKTPUYECKUH 3apsl, Ty CBETa, TOUEYHBIM HCTOUYHUK CBETA, siIEpHAasi MO/IE/b aTOMa, HyKJIOHHAs
MOJI€J1b aTOMHOT'0 Si7Ipa NPpH pelieHnr GU3NYecKux 3ajad;

pacmo3HaBaTh (PU3WYECKUE SBJICHUS (MPOIECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKN M KBAaHTOBOW (PM3UKHU: 3JIEKTpHUUECKasl MPOBOAUMOCTb, TEMJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JeWCTBHSA TOKa, B3aWMOJEHCTBHE MArHUTOB, 3JEKTPOMarHUTHas
WHIYKIUS, JeMCTBHE MAarHUTHOrO TMOJS Ha MPOBOJHMK C TOKOM W JIBIXKYIIMMCS 3apsj,
3NIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, IPAMOJIIMHEHHOE paclpOCTPaHEHUE CBETA, OTPaKEHHUE,
npejgomiieHue, uHTepdepeHIus, Iupakuus W TOJApU3AIUsA  CBETa, JHCHEPCHs CBETa,
doToanexTpudeckuit 3¢ ekt (hoTodddeKT), cBeTOBOE JaBlIeHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
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CIICKTpa aTOMa BOJOPOJA, ECTECTBEHHAs U UCKYCCTBEHHAs PaMOaKTUBHOCTD;
OINKCHIBATh HU3YUYEHHBIE CBOWMCTBA BEIIECTBA (3JIEKTPUUECKHE, MArHUTHBIE, ONTUYECKHE,
NIEKTPUYECKYIO MPOBOAMMOCTh PA3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBJICHUS (IPOILECCHI),
UCHONBb3ysl (U3NYECKUE BEIMYMHBL: D3JIEKTPUUECKUM 3aps], CuUJla TOKa, JJIEKTPUYECKOe
HaIIpSKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh IIOTEHIUAJIOB, 3JICKTPOABIKYILAsl CUIIA,
paboTa TOKa, MHAYKLUMS MarHUTHOro Iojs, cuiaa Amnepa, cuia JlopeHna, MHIYKTHUBHOCTh
KaTYIIKH, SHEPrUs AJIEKTPUUYECKOr0 M MarHUTHOIO TOJIed, MEepHoJ M dacrora KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsa] U CHJIa TOKa B MPOLIECCE TaPMOHUYECKHX AJIEKTPOMArHUTHBIX
KonebaHuii, GOKycHOe paccCTOsSHUE M ONTHYECKas CHJIAa JIMH3bl, IPH ONUCAHUM MPAaBHIILHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOJb3YEMbIX BEJIWYUH, MX OOO3HAUEHUS U EAMHMUIIbI,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMH BETUYMHAMU;

OMKCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, WCIONB3Ys (PUINICCKHIE
BEJIMYMHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETa, HHEPrus u
UMITyJIbC (OTOHA, TEpPUOJ TModypacnaza, SHEPrusi CBSA3M ATOMHBIX SJ€p, MPHU OINHUCAHUU
MPaBUILHO TPAKTOBAaTh (DU3MYECKUN CMBICI HMCHOJB3YEMBIX BEIUYMH, WX OOO3HAYCHHUS H
€IMHULbI, yKa3bIBaThb (DOPMYJIbL, CBS3BIBAIOLINE NAHHYIO (U3MYECKYI0 BEJIMYHUHY C APYTUMHU
BEIMYMHAMU, BBIYUCIISTh 3HaUeHHE (PU3NUECKON BETMYHHBI;

aHAIM3UPOBATH (DU3MUECKHE MPOIECCHl W SBJICHUS, UCHONB3Yys (U3MUECKUE 3aKOHBI H
OpUHIUOBL:  3akoH Oma, 3aKOHBI IOCIEAO0BATEIBHOIO M MMApajUIeIbHOTO COEIUHEHUS
OPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMarHUTHOM  MHAYKIUHU, 3aKOH
NPSIMOJIMHEMHOIO PAacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPA)KEHUS CBETA, 3aKOHBI NPEIOMJICHUS
cBeTa, ypaBHeHHEe DOiHmTelWHa M1 GoTodPdeKrTa, 3aKOH COXpaHEHHS OHHEPruu, 3aKOH
COXpaHEHUS MMITYyJbCa, 3aKOH COXPAaHEHHUS DJIEKTPHUUECKOIo 3apsiia, 3aKOH COXpaHEHHUS
MaccoBOI'0 4YMCia, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacnaja, IpU ITOM pas3inyaTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKCHHE W YCJIOBHUs (TPaHHIIBI,
00J1acTi) MPUMEHUMOCTH;

OTpEEeNATh HAMPABJICHUE BEKTOpAa WHIYKIIMW MArHUTHOTO TOJSl MMPOBOJHUKA C TOKOM,
cribl Amriepa u cuiibl JlopeHna;

CTPOHTDH U OMHUCHIBATH N300paXkeHre, CO3/1aBaeMOoe MIIOCKUM 3epKajioM, TOHKOW JTMH301;

BBITMIOJHATD JKCIIEPUMEHTHl TI0 HCCIEOBaHUIO (U3NYECKUX SBJICHUH U TPOLIECCOB C
WCIOJIb30BAHUEM  TMPSAMBIX M KOCBEHHBIX HM3MEpeHui: 1mpu 3ToM  (OpMYIUPOBATH
npo0ieMy/3aaady ¥ THIoTe3y yueOHOro SKCIEpUMEHTa, COOMPATh YCTAHOBKY U3 MPEIIIOKEHHOTO
000pyI0BaHUsl, TPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOBL,

OCYIIECTBIISATh MpSAMBbIE M KOCBEHHbIE H3MEpeHUs (GHU3NYECKHX BEIMYUH, MPU ITOM
BbIOMpATh ONTUMAJbHBII CIIOCO0 H3MEPEHHS M UCIOJB30BAaTh W3BECTHBIC METOMABI OICHKH
MOTPENTHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIIMYUH C HCIOIH30BAHUEM TMPSMBIX U3MEPECHHI:
P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YNbTATHI MOJYYEHHON 3aBUCHMOCTH
(u3nYecKMX BENMMYMH B BHUAE TaOmuIl W TpadukoB, AenaTh BBIBOABI IO pe3yJibTaTaM
UCCIIe/IOBAHNUS;

coOoaTh TpaBuiIa OE€30MacHOro Tpylda IpH MPOBENEHUU HCCICHOBAHUI B paMKax
y4eOHOrO JKCHEpPUMEHTa, Y4eOHO-HCCIENOBATENbCKOW M MPOEKTHOW JEATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOpHOro 000pya0BaHMUS;

pemaTe pacy€THbIE 3aJaud C SBHO 3aJaHHOW (U3UYECKOW MOJENbI0, HCIOJIb3YS
¢u3nyecKue 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJjaul BbIOUPaTh (GU3NYECKYIO
MOJIeb, BBIACNATh (PU3MUECKHe BEIUYUHBI U (OpPMYJBI, HEOOXOAMMEBIE NNl €€ pelleHus,
MIPOBO/IUTH PACUYETHI U OIEHUBATH PEAJHbHOCTh MOJYYEHHOTO 3HAUCHUs (PU3MYECKOI BEIHUNHBI,

pelaTh KaueCTBEHHbIE 3aJlayd: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUYHUBYIO LICTIOUKY
paccyXIeHul ¢ Oropoil Ha U3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS;

UCIOJb30BaTh npu peleHuu y4eOHBIX 3aJ1a4 COBpEMEHHBIE
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MHQOPMAIIMOHHBIE  TEXHOJOTMU  [JJIsI TIOUCKA, CTPYKTYpHUpPOBAHMSA, HMHTEpIpETaluu HU
IIpEACTaBICHUs y4yeOHOM W HayyHO-NONYJSpPHON HHGOpMAaLMU, MOJYYEHHOW W3 pa3InyHbIX
UCTOYHUKOB,  KPUTHYECKH  aHAJM3UpOBaTh  IOJIy4aeMyl  HHQOpMalUI0; OObBSICHSTH
IIPUHLUIBL I€HCTBHUS MAILINH, npubopoB U TEXHUYECKUX

YCTPOMCTB, pa3auyaTh YCIOBHs UX 0€3011acCHOr0 MCIIOJIb30BaHMs B ITOBCEIHEBHOMN
KU3HY;

NPUBOJUTH TPUMEPBI BKJIaJa POCCUHCKHX U 3apyOSKHBIX YUEHBIX-(H3MKOB BPa3BUTHE
HayKH, B 00bSICHEHUE TIPOI[ECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS N0 (U3MKE B TIOBCEAHEBHOW  JKU3HU IS
obecrieueHus1 0€30IMaCHOCTH MPH OOpaIeHNH ¢ TPHOOpaMH M TEXHUYECKUMU YCTPOHCTBAMH, JUIIS
COXPaHEHUS 37J0POBbS U COOJIIOEHHUS HOPM 3KOJIOTMUECKOI 0 MOBEEHUS B OKPYKAIOIIEH Cpele;

paboTaTh B IpyMIe C BHIIOJHEHUEM Pa3IMYHBIX COIHAIBHBIX POJIEH,ITIaHUPOBATh padoTy
TPYyMNIbI, PalMOHAIBHO pacHpelensTh O0s3aHHOCTH U IUIAHUPOBATh  JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYyalUsX, aJ€KBaTHO OLEHUBATh BKJAJ Ka)JOr'0 U3 yYAaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMol MpooJIeMBbl.
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IIpuioxenune 2
TEMATHYECKOE IINTAHUPOBAHUE10

KJIACC
KoaunuecTBO 4acos DJIEKTPOHHBbIE
HaumeHoBaHue pa3aeiioB u (undposbIe)
Ne n/m TEeMIPOrpaMMbl Beero Konrposbubie | IlpakTudeckue | ogpasoBarennHble
padoThbI padoTbl pecypcesl
Paznen 1. ®UBUKA U METO/IbIl HAYYHOTI'O NIO3HAHUSA
1.1 ®u3nKa U METOA bl HAYYHOTI' O ITIO3HAHUS 2 bubanorexa [IOK
https://m.edsoo.ru/7f41bf
12
Hrtoro no pazageny 2
Paznean 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf
72
29 Tuanuka 7 bubmumorexa [JOK
https://m.edsoo.ru/7f41bf
72
2.3 3aKOHBI COXpaHEHHUS B MEXaHUKE 6 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf
12
Uroro mo paszgeny 18
Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KHHETHY €CKOM BuGnuorexa LIOK
3.1 TEOpUH 9 1
p https://m.edsoo.ru/7f41bf
72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubmumorexa [JOK

3.2 OCHOBBI TEpMOAMHAMUKH 10
https://m.edsoo.ru/7f41bf
12
ArperaTHbIe COCTOSHUS Bu6anorexa [{OK
33 BellecTBa. Da3oBEIE MePeX oMbl > https://m.edsoo.ru/7f41bf
72
Wroro no paszaeny 24
Paznen 4. QJJEKTPOAUHAMMUKA
4.1 DJIeKTpoCTaTHKA 10 bubamorexa LIOK
https://m.edsoo.ru/7f41bf
12
4.2 ITocTosiHHBIN 31€KTpUYecKUil TOK. TOKH B 12 Bu6mmorexa [{TOK
' PasMHHBIX cpelax https://m.edsoo.ru/7f41bf
12
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanvecTBO 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3geioB u (undpossie)
Ne ni/m TeMIPOrpaMMbl Beero Kourposbubie | IIpakTudeckue | ogpasosarebHbIe
padoTsl padoTsl pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarnuTtHOe moJjie. DIeKTPOMarHuTHas 1 1 3 bubmmoreka [IOK
' HHAYKIAA https://m.edsoo.ru/7f41c9
7c
Hroro o pasaeny 11
Paznea 2. KOJIEBAHU S U BOJTHbBI
21 MexaHH4YeCKrE M 3JIEKTPOMAarHUTHBIE 9 1 bubnuorexka [IOK
' KonebaHus https://m.edso0.ru/7f41c9
/c
” 5 MexaHnueckue M 3JEeKTPOMArHUTHBIE c i bubnuoreka IJOK
' BOJIHBI https://m.edsoo.ru/7f41c9
/c
23 Onrua 10 3 bu6anoreka IIOK
https://m.edsoo.ru/7f41c9
/c
Hroro o pasgeny 24
Pasznea 3. OCHOBBI CHEIIMAJIBHON TEOPUH OTHOCHUTEJIBHOCTH
31 OCHOBBI CITEIHATBLHOM 4 1 bub6mmorexa [JOK
' TCOPUHOTHOCHTEILHOCTH https://m.edsoo.ru/7f41c9
/c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 4
Pasnea 4. KBAHTOBAS ®U3UKA
4.1 DeMeHThl KBAHTOBOU ONTUKH 6 Bu6miotexa LIOK
https://m.edsoo.ru/7f41c9
7c
4.2 Crpoenue aToma 4 bubmmnorexa I{OK
https://m.edsoo.ru/7f41c9
7c
4.3 ATOMHOE 1pO 5 bubmuorexa TIOK
https://m.edsoo.ru/7f41c9
/c
Htoro no pazneny 15

Paznen 5. DJIEMEHTBI ACTPOHOMUHU U ACTPO®PU3ZUKU

5.1 Dneme aCTPOHO acTpou3uK 7 bubanorexa [{OK
. JEMEHTHI ACTPOHOMHUH U acTPOPHU3IUKU
P P https://m.edsoo.ru/7f41c9
/c
Hroro no pasngeny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE
6.1 O6o06marniee MOBTOpEHUE 4 bubmnorexa IIOK
https://m.edsoo.ru/7f41c9
1c
Hroro no paszneny 4
PeszepBHOE BpeMs 3
OBLIEE KOJIMYECTBO YACOB IIO 68

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

INOYPOYHOE IINTAHUPOBAHHME10

IIpuioxenue 3

KJIACC
KosnuecTBo yacos DJIEKTPOHHBbIE
Ne Harta uudposbIe
n/n Tema ypoka Beero Kontposibubie | IlpakTuyeckue | H3y4eHHs | ofpasoBaTelbHbIE
padoTbl padoThbl pecypcesl
®dusnka — HayKa o
npupoe. Hayunsie MeTOIbI 1 Bubmorexa IIOK
MO3HAHHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e
MHpa 2
Posib 1 MecTO GUBHKH B
(hopMHPOBaHUHM COBPEMEHHOM bu6mmorexa IIOK
HAyYHOU KapTHHBI MUpPa, B 1 https://m.edsoo.ru/ff0c33e
MPaKTUYECKOMN EITCIHbHOCTH JIFOIeH 6
MexaHU4ecKoe IBUKEHHE.
OTHOCHTETFHOCTh MEXaHUIECKOTO bubnuorexa LLOK
neuxkeHus. [lepemerenue, CKOpoCTb, 1 https://m.edsoo.ru/ff0c35
yCKOpEeHHE 08
PaBHOMEpHOE NIpsAIMOSIMHENHOE 1 Bbub6nuorexa IIOK
ABIKCHIE https://m.edsoo.ru/ff0c36
20
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE . Bu6anoreka LIOK
ABIDKCHHC https://m.edsoo.ru/ff0c37
2e

CBoOonHOE azieHne. Y CKOpeHHEe L Bu6nuorexa [{TOK

CcBOOOMOHOTO TIaJEHUS

https://m.edsoo.ru/ff0c39c
c

26


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

KpuposmHeliHOe NBUKEHHUE.

7 JIBMKEHHE MATEPUATBLHON TOUYKH TI0 bubmuorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ad
a
8 [Ipunuun otHocutenbHocTH [ anuies. bu6mmorexa [HOK
WueprinanbHbie CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be
ITepsriit 3akoH HproTOHA 8
Macca tena. Cuna. [Ipuanun
9 Cynepno3uuuu cui. Bropown Bubinorexa IOK
3ak0oH HproTona miis https://m.edsoo.ru/ffOc3be
MaTepHaIbHOW TOYKH 8
10 Tperun 3akon HeroToHa Bu6iunorexa [{OK
AUTAMATCPHATILHBIX TOUCK https://m.edsoo.ru/ff0c3be
3
3akoH BcemupHoro tsaroreHus. Cuia
11 Tsokectd. I[lepBast KocMuueckas bu6mmorexa IIOK
CKOpOCTh https://m.edsoo.ru/ff0c3d
00
Cuna ynpyrocru. 3akon I'yka. Bu6mnoreka LIOK
12 Becrena https:
ps://m.edsoo.ru/ff0c3el
8
Cuna tpenus. Koaddumnuent tpenus.
13 Cuia ConpoTHBIICHHUS TP JBHKSHUH Butmmorexa [JOK
Teaa B )KUJAKOCTH WU ra3e https://m.edsoo.ru/ff0c3f7
6
[MocTynaTenbHOE M BpallaTeIbHOE
14 JBIKEHHE A0CONIOTHO TBEPIOTO TeNa. Bubnunorexa LIOK

MowmeHnT cuibl. [1meqo cumbl.
YcnoBus
paBHOBECHUS TBEPAOTO TEJa

https://m.edsoo.ru/ff0c4la

6
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https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

Nmnynec MaTepuaibHON TOYKH,
CHUCTEMBI MaTEPHAIbHBIX TOYEK.

bu6mnnoreka IHOK

15 Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43
UMITyJibca. PeakKTUBHOE IBUIKECHHE dé
PaboTa 1 MOLITHOCTH CHIIBI.

16 Kunerndueckasi 3HEprusi MaTepHATbHON bubanorexa LIOK
Toukn. Teopema 06 H3MEHEHUH https://m.edsoo.ru/ff0c45
KHHETUYECKOW SHEPTUU 02

17 [TorenuunanpHas sHEPTUSL. bub6nnoreka IHOK
[MoTeHnanbpHas SHEPTUs YIPYro https://m.edsoo.ru/ff0c46
neopMUPOBAHHOU MPYKUHBI. la
[ToTennuanpHas YHeprus Teaa BOIU3U
MOBEPXHOCTU 3E€MIIHU
[ToreHnmanbHbIE M HETIOTEHINAILHBIC
cunsl. CBsi3b pabOTHI
HEMOTCHIINAJIbHBIX CHII C bu6morexa [IOK

18 U3MEHEHUEMMEXaHUYECKOU https://m.edsoo.ru/ff0c47
SHEPrUH CUCTEMBI TEJ.3aKOH 8c
COXpPaHEHUS] MEXaHUYECKOU
SHEPrun
JlabopaTopHas pabora

19 «HMccnenoBanue cBsI3u pabOThI CHIIBI
CU3MEHEHHEM MeXaHUYEeCKOM
SHEPrUM TeJIa Ha IPUMepe
pacTsoKeHHS
PE3UHOBOT'O KT'yTa»

KonTtponpHas pabota o teme
20 1 bubnuoreka [IOK

«Kunematuka. Jlunamrka. 3aKOHBI
COXpPaHEHUS B MEXaHUKE»

https://m.edsoo.ru/ffOc4b
74
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE IOJOKEHUS MOJEKYISPHO-
KUHETUYECKOU TEOPHH.
bpoyHoBcKkOeBUIKEHUE.

Audpdysus

bu6nnoreka IHOK
https://m.edsoo.ru/ff0c4dc

2

22

XapakTep ABUKEHUS U
B3aMMOJECUCTBUS YaCTHUIL
BeniecTsa. Mogenu cTpoeHus
ra3oB, JXHUJIKOCTEH

U TBEPABIX TEI

23

Macca monekyn. KonmudectBo
BemecTna. [locTrosHnas
ABorajapo

24

TennoBoe paBHOBecue. Temmeparypa

u e€ uzmepenue. [llkana
temneparypllenbcus

25

Wneanpubiit raz3 8 MKT.
OcnoBHoeypaBHeHne MKT

bu6mnnoreka IHOK

https://m.edsoo.ru/ffOc4fd
e

26

AOcomoTHas TemmepaTypa Kak mepa
CpelHEH KUHETUYECKOU YHEPTrUHn
JBUKEHHS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Knaneiipona

bubnmuoreka [JOK

https://m.edsoo.ru/ff0c51
le

27

3akon [aneToHa. ['a30BBIE 3aKOHBI

28

JlaGopatopnas pabora

«MccnenoBanrue 3aBUCUMOCTH MEXKIY
rapamMeTpaMH COCTOSTHHS
pa3peKEeHHOro ra3a»

29

W3omnporecchl B HACAIbHOM ra3e u
uxrpaduueckoe npeacraBieHue

bubmnnoreka IHOK

https://m.edsoo.ru/ff0c57
Oe
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

BryTpennss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U
crocoObl €€’ U3MEHEHHS.

bubnuoreka IIOK

30 KonuvecTtBoTenI0TH U padora. https://m.edsoo.ru/ff0c59
BHyTpeHHs1s 3HEprus 52
OJTHOATOMHOTO HJ€aThbHOTO
rasza
31 B erTonenena bubmumorexa [JOK
UJIBI TETLIOT 9u
8 pea https://m.edsoo.ru/ff0c5¢c3
6
Y nenbHas TEMIIOEMKOCTD BEIIECTBA.
32 K bub6amnorexa HOK
OJINYECTBO TETJIOTHI MIPU
Tertonepenayde. AnuabaTHBIA MPOLIECC 2“95:/ /m.edsoo.ru/ff0c5¢3
IlepBblil 3aKOH TEPMOJIUHAMUKH U EI/I6J‘II/IOTGKa LIOK
33 CIrOIMMPUMCHCHHUC K U30IIpoeccaM https://m.edSOO.rU/ffOCSGf
c
HeoOpatumocTs mpoiieccoB B 6 OK
34 npupoze. Bropoit 3akon uobnuorexa I
TepMOIMHAMHUKH ggps://m.edsoo.ru/ffOCGZ
35 [Tpunauun neicreus u KILJ Bu6nuotexa [{TOK
TCIIOBOMMAIHHEI https://m.edso0.ru/ff0c60
0a
36 Hukn Kapuo u ero KITJI
DKoNoruueckrue mpoodsieMsl
37 TeIJIOAHEPIreTUKHU
38 O6o06maromuii ypox «MosekysipHas Bu6aunorexa [{OK

¢u3suka. OCHOBBI TEPMOJUHAMUKU»

https://m.edsoo.ru/ff0c69
38
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

KonTtponpHas pabota o teme

39 «MonekymsipHas ¢usnka. OCHOBbI bubnnorexa LIOK
TePMOTHHAMUKH gttps://m.edsoo.ru/ffOc6a5
40 [TapooOpa3oBanue U KOHIEH CAITHUI. Bu6anorexa [{OK
Hcmapenue 1 xuneane https://m.eds00.ru/ff0c63
b6
AOcCoIOTHAas U OTHOCUTEJbHAS Eub OK
41 BJIAJKHOCTh BO3ayxa. HachimeHHbIi nomaoreka Il
nap https://m.edsoo.ru/ff0c64
d8
Teépnoe teno. Kpucrannuueckue
namop¢Hbie Tesa. AHU3O0TPONUS Bubmoreka IIOK
42 CBOHUCTB KpucTaioB. Kuakue https://m.edsoo0.ru/ff0c65f
KpucTajibl. COBpeMEHHbIE MaTepuabl 0
[InaBneHue U KpucTaM3amus.
43 Y bubmuoreka [JOK
JieJbHasi TENJIOTa IJIABJICHUS.
CyOnumarnus https://m.edsoo.ru/ff0c67
08
44 YpaBHEHHUE TENI0BOro OajaHca bubmmorexa HOK
https://m.edsoo.ru/ff0c68
20
45 DnexTpu3anus Ten. DIEKTPUIECKUH BuGmorexa LOK
3apsa. JABa BUIa 35eKTpUUECKUX
3apA/I0B https://m.edsoo.ru/ff0c6bc
c
[IpoBogHUKH, AUITEKTPUKU U
46 D e 11 Bu6nmnorexa LIOK

MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHHUS
AJEKTPUUECKOr 0 3apsjia

https://m.edsoo.ru/ff0c6bc

c
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

B3anmopeucTBue 3apsaoB. 3aKOH

47 Kynona. ToueuHBIM 3JEKTPUUECKUN bubmuorexa LIOK
3apsiz https://m.edsoo.ru/ff0c6ce
4
Hanpspk€HHOCTD 3JIEKTPUYECKOTO
48 nosst. [IpuHIUI cynmepno3uiuu bubmuoreka [JOK
INEKTPUUYECKUX ToJer. JIunun https://m.edsoo.ru/ffoc6df
HaNPSKEHHOCTH 2
Pabota cuit 31eKTpoCTaTHYeCcKOro
49 nosst. [lorenuunan. Pasnocts Bubinorexa LIOK
IMOTEHI[UAJTIOB https://m.edsoo.ru/ff0c6f0
0
[IpoBOOHUKHY U AUDINEKTPUKHU
50 BAJIEKTPOCTATHYECKOM HOJIE. Bubmmorexa IOK
JvanexkTprdeckasl TPOHUIAEMOCTh Tgm:/ /m.edso0.ru/ff0c70
b K
51 OnexkTpoémMkocTh. KonaeHncatop htilsslpj(rfzzzouo? HfocT1
. . Ju
26
DIIEKTPOEMKOCTh MJIOCKOTO
52 bubnnoreka [JOK
KOHJICHCATOpa. DHEPrus 3apsyKEHHOTO
KOH/[EHCATOPA gttps://m.edsoo.ru/ff0c72c
JlabopatopHas pabora "M3mepenue
53 3JIEKTPOEMKOCTU KOHJEeHcaTopa"
E4 [IpyHUMD nEWCTBUS U TPUMEHEHHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O

ammapara, CTpyHHOro pUHTEpa.
DJeKTpocTaTuyecKas 3aluTa.
3azemiieHHE 3JIEKTPOIpuOOpoB
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

55

DJIEKTPUYECKUU TOK, YCIOBHS €0
cyuiectBoBaHusA. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsxenue.
Conporuienue. 3akoH Oma Juist

ydacTka 1enu

56

[TocnenoBarenbpHOE, MapaLIEIbHOE,
CMEIIaHHOE COSIUHCHUE
npoBONHUKOB. JlabopaTtopHas pabora
«3y4yeHne CMEMaHHOTO COSIUHCHUS
PE3UCTOPOBY

bu6mnoreka IHOK

https://m.edsoo.ru/ff0c74f
0

57

Pab6ora u MomHOCTH
3JIEKTPUUECKOTrOTOKA. 3aKOH
[xoyns-Jlenna

bubnuoreka IJOK

https://m.edsoo.ru/ff0c78
38

58

3axon OMa aas mOIHOH
(3aMKHYTOM ) 3JICKTPUYECKOH I1CTTH.
Kopotkoe 3aMbikaHuE.
Jlabopatopnas pabota

«M3mepenne J/IC ucrounuka Toka u

€ro BHYTPCHHCT'O COIPOTUBJICHUA

bubmuoreka [JOK

https://m.edsoo.ru/ffOc7ae
0

59

DneKTpOHHass MPOBOAUMOCTD TBEPABIX
METaJIJI0B. 3aBUCUMOCTh
COIIPOTUBIIEHUS METAJIOB OT
temrepatypbl. CBEpXIpOBOAMMOCTD

60

DJIEKTPUYECKUH TOK B
BakyyMme.CBOUCTBa
IEKTPOHHBIX ITYYKOB

61

[TonynpoBoHUKH, UX COOCTBEHHAs U
HpUMecHasi POBOJAUMOCTbD.
CaoucTBa p—Nn-nepexosa.
[1orynpoBO/THUKOBBIE

bub6mnnoreka IHOK
https://m.edsoo.ru/ff0c84a

e

33



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

puOOPHI

DJIEKTpUYECKUH TOK B pacTBOpax

HpaciiaBax 3JIEKTPOJIUTOB. bubanorexa IOK
62 DIEKTPOIIMTUYECKAS M CCOLMAIIMSI. 1 https://m.edsoo.ru/ff0c82
DneKTpon3 ba
DIJIEKTPUYECKUH TOK B ra3ax.
63 CaMOCTOSTeIbHBIH 1 1 bu6nuorexa LHOK
HECaMOCTOSATEIbHBIW pa3psia. MoHus. https://m.edsoo.ru/ff0c84a
Ilnaszma [
DnekTpuyeckue npudopsl U
YCTPOMCTBA U UX TPAKTUUECKOE bubanorexka HOK
64 npuMeHenue. [IpaBuiia 1 https://m.edsoo.ru/ff0c86f
TEXHUKH c
6€30MacHOCTH
65 OO6o0marmui ypok 1 bubnuoreka IIOK
«DIEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88
be
KonTtponpHas pabota o teme
66 «Qnektpocratuka. IlocTosHHBIN 1 Bubmnorexa HOK
snekTpruecKknii Tok. Toxn https://m.edsoo.ru/ff0c8a8
BPa3JIMYHBIX Cpeaax» a
67 PesepBubiil ypok. KoHTpOnsHas 1 Bu6mmoreka [{OK
pabora mo Teme https://m.edsoo.ru/ff0c8c5
DIeKTpOAUMHAMHUKA 6
63 Pesepubiii ypok. O6ob6mIarommii ypox 1 Bu6nmorexa [{TOK
no Temam 10 xnacca https://m.edsoo.ru/ff0c8f6
c
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acos DJIeKTPOHHbIE
Ne Hata uudpoBbie
n/n Tema ypoka Bcero Konrposbubie | IIpakTudeckue | M3Y4eHHsl | oGpaszoBaTebHbIE
padoTbl padoThbl pecypebl

IlocTOsHHBIE MAarHUTHI H UX
B3auMoJielicTBhue. MaruuTHoe IoJie. bub6mmoreka IIOK

1 BexTop MarHUTHON MHYKIIUH. 1 https://m.edsoo.ru/ff0c97
JIunuu 78
MarHUTHOW MHAYKIIUU
MaruuTHO€E moJie TPOBOJAHUKA
ctokoM. OnbIT DpcTena. bu6mmorexa IIOK

2 B3aumojeiicTBHEe MPOBOIHUKOB C 1 https://m.edsoo.ru/ff0c98f
TOKOM €

3 Jlabopatopnas pabota «M3yuenue 1 1 Bu6mnoreka [[OK
MartfTHOTO IO KAaTyMIKK € https://m.edso0.ru/ff0c98f
TOKOM) e
JlelicTBe MAarHUTHOTO O Ha
MPOBOAHUK ¢ TOkoM. Cuna
Awmmnepa.JlabopaTopHas pabora Bbubnunorexa IOK

4 «ccnenoBanue KedcTBUs 1 1 https://m.edsoo.ru/ff0c9ac
MOCTOSTHHOTO MarHMWTa Ha PaMKy 0
c
TOKOM)
JeiicTBHE MArHUTHOIO IOJISI HA

5 JIBIKYIIYIOCA 3apsKEHHYIO YACTHUILY. 1 bubanorexka LHOK

Cuna Jlopenua. Pabota cuitsr
Jlopenna

https://m.edsoo.ru/ff0c9df
4
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

DnekTpoMarautHas uHayKnus. [ToTok

6 BEKTOpa MarHuTHOM nHAYyKuu. D C
WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu dapanes
JlaGopatopHas pabora
7 i bubnuoreka IIOK
«HMccmenoBaHue sIBJICHHS
5 https://m.edsoo.ru/ff0cal5
ANEKTPOMATHUTHON WHIYKITHI 0
NHayKTHBHOCTH. SIBIIEHHE
camouHaykiuu. DJC caMOMHIYKIIWH. bub6mmorexa IIOK
8 DHeprus MarHUTHOT'O TOJIs KaTy KK https://m.edsoo.ru/ff0ca60
c 0
TOKOM. DJIEKTPOMarHuTHOE IOJIE
TexHuyeckue ycTpoiicTBa U ux
NPUMCHEHHE: TTOCTOSTHHBIC MAarHUTHI,
9 AJICKTPOMArHHUTHI, 3JICKTPOJABUTATEIIb,
YCKOPHUTEIH 3JIEMeHTAPHBIX YACTHIIL,
WHAYKIIMOHHAS TIeYb
10 O6oOmaromuii ypok «MarHuTHoe Bu6aunorexa [IOK
rojte. DJeKTPOMArHATHAs https://m.edsoo.ru/ff0cab8
WHTYKIIHS 2
KonTtponwsHas pabora o teme
11 M 1 bubnuoreka [IOK
«MarauTHoe IoJI€.
https://m.edsoo.ru/ff0cad5
DNeKTpOMarHuTHasT WHIYKITUS 8
CBo0OOIHBIE MEXaHHUYECKUE
kosiebanus. 'apmoHnyeckue
12 bubnuoreka IIOK

KoJiebaHus. YpaBHEHHE
rapMOHHYECKUX KOJeOaHuil.
[IpeBpaiienrie sHeprun

https://m.edsoo.ru/ffOcaf0
6
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

JlabopaTopHnas pabora
«HccnenoBanue 3aBUCUMOCTH

13
nepuoja Maiblx Kolle0aHui rpysa
HAaHUTHU OT JJIMHBI HUTH U MaCCHI
rpy3a»
Konebatenbsupid koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbIE KOJeOaHUs B

14 UeaTbHOM KOJe0aTeIbHOM KOHTYpE. bubnunoreka IOK
AHaJOTHSI MEXIYy MEXaHHYECKUMHU | https://m.edsoo.ru/ffOcb8
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU 20
®opmyna Tomcona. 3akoH Bu6 OK

15 COXpaHEHUsI SHEPTUH B nonmoTexa Il
HIEadbHOM https://m.edsoo.ru/ff0cb9c
K0J1e0aTeIbHOM KOHTYpE 4
IIpencraBienue o 3aTyXarolux
KoneOaHusAX. BRIHYK/IEHHbIE

16 MeXxaHuuecKHe Konebanus. Pezonanc. Bbubnnorexa IOK
BbIHYX/IeHHBIE 3JICKTPOMArHUTHBIC https://m.edsoo.ru/ffOcbb
KoJieOaHus 86
[TepemenHbId TOK. CHHYCOMAATBHBIW
MEPEMEHHBIH TOK. MOIHOCTH

17 [IEPEMEHHOr 0 TOKa. AMILJIUTYTHOE U bubmoreka IIOK
JICHCTBYIOIIEC 3HAYCHHUE CHJIBI TOKA W https://m.edsoo.ru/ffOcbd
HaIMPSKCHUS 34
Tpancdopmarop. [IponsBoacTso,

18

nepenadya v moTpedIeHue
3JIEKTPUYECKOU IHEPTUU
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

YCTpoiCcTBO U IPAKTUYECKOE

9 IIPUMEHEHUE IEKTPUIECKOI0 3BOHKA, Bubnunorexa IOK

1 reHeparopa repeMeHHOro ToKa, https://m.edsoo.ru/ff0cc32
JUHUN dJIEKTponepenay 4
DKOJOrHYECKH e PUCKHU TIpU

20 MIPOU3BOJICTBE JEKTPOIHEPTUH.
KynbTypa ucnons3oBaHus
3NIEKTPOIHEPTHH B TIOBCETHEBHOH
KHU3HU
MexaHu4YecKHe BOJIHBI, yCIOBHS

21 pacrpoctpanenus. [lepuoa. CxkopocTb bubmunoreka [IOK
pacrnpoCTpaHEHHUs U JIMHA BOJIHBI. https://m.edsoo.ru/ff0cca5
[TonepeyHbie U MPOIOJIBHBIC BOJHEI 4

99 3ByK. CkopocTs 3ByKa. [ poMKOCTB BuGnuorexa LIOK
3ByKa. Bricota ToHa. TemOp 3ByKka https://m.edso0.ru/ff0cccO

¢

DJeKTpOMarHUTHBIE BOJIHBI, X

23 CBOKCTBa U cKopocTh. [lIkama bubmoreka IIOK
9IEKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe

0

[TpuHIMIIBI pagNOCBSI3U U

24 TeneBuaeHus. PazButue
CpencTBCBA3U. Pannonokanus

- KontponbHas pabota «Konebanus 1 Bu6nuorexa LIOK

HBOJIHBI»

https://m.edsoo.ru/ffOcc6f
8
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https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8

[IpssMonuHeitHOEe pacnpOCTpaHEHU E
CBETa B OJTHOPOJHOM cpelie.

bu6mnunoreka IJOK

26 Toueunslit KICTOYHHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd3
cBeTa 50
OtpaxeHue cBeTa. 3aKOHBI

21 oTpaxkxeHus csera. [locTpoenue Brbmaorexa [IOK
M300paKEHIH B ILIOCKOM https://m.edsoo.ru/ff0cd4e
3epKaie 0
IIpenomnenue cera. [TonHoe
BHYTpEHHEe oTpaxeHue. [Ipenensusin Bubanorexa LIOK

28 yTOJI MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f
OTpaXKEHUS 6

29 JlabopatopHas pabora «M3mepeHue bub6mmnorexa HOK
[I0Ka3aTels MMPETOMIICHHs CTEKJIa https://m.edsoo.ru/ff0cd6

7a

JInnzsl. [TocTpoenne n3zobpaxeHui

30 BiMH3€e. POpMyJia TOHKOH JINH3HI. Bubmmorexa LIOK
VEBelIHYeHre THH3E https://m.edsoo.ru/ff0cdd

le

JIabopaTopHas paboTa

31 «UccnenoBanue
CBOMCTBHU300paKeHUM B
JUH3AaX)
Hucnepcus ceeta. CloXKHBIN
coctaBOenoro ceeta. L[Ber.

32 JlaGopatopuaspabora
«Habnronenue qucnepcuu
CBETa»

23 Nurepdepennus ceeta. dudpakuus Bu6muoreka LIOK

ceera. ludpakumnonHas peméTka

https://m.edsoo.ru/ffOced?2

2
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https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

HOHCpC‘-IHOCTL CBCTOBBIX BOJIH.

bu6mnnoreka IHOK

34
Honsapusanus csera https://m.edsoo.ru/ff0cf02
€
OnTtuyeckue npubOOpPHI U yCTPOMCTBA
35 UycIoBHsI UX 0e30MacHOro
IPUMEH CHUS
I'paHuIBl TPUMEHUMOCTH
36 KJIACCHYECKOW MeXaHuKH. [TocTymaTsl bubmuorexa LHOK
CIeLHATBHOK TEOPHH https://m.edsoo.ru/ff0cf86
OTHOCUTEIIbHOCTHU 2
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 56 OK
37 3aMeJIeHUE BpPEMEHHU U uonuorexa Il
COKpAI[CHHUE THHBI gttpS://m.edsoo.ru/ffcha4
DHeprusi ¥ UMITYJIbC PEISTUBHCTCKOU
38 gactunbl. CBA3b MacChl C SHEPIHEH U bubmuorexa LIOK
MMITYJT5COM. DHEPTHS TTOKOS https://m.edsoo.ru/ffOcfc6
3
39 Kontponrsnas pabora «OnTuka. 1 bub6mmorexa [HOK
OcHOBBI CrieNMATbHOM https://m.edsoo.ru/ffocfef
TEOPUUOTHOCUTEILHOCTH 0
10 ®oronsl. Popmyna Ilnanka. Bu6iunorexa [{OK
OHEprusun MMIYIEC GOTOHA https://m.edsoo.ru/ff0cfel
6
OTkpbIiTHE U
41 ucciaeoBaHue Bbubmnunorexa IOK
doTorddexra. OmbiThl A. https://m.edsoo.ru/ffOcffc
I'.CtoneroBa 4
3akoHbl poTodddhexra. YpaBHEHHE
42 ¢ b P Bbubnuoreka IJOK

DunmTenHa ang porodrddekra.
«Kpacnas rpanuna» dorosddexra

https://m.edsoo.ru/ff0d01
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue ceeta. OnbiThl I1. H.

43 JlebeneBa. XMMHUUYECKOE JTCHCTBHE Bubmorexa [TOK
CBETa https://m.edsoo.ru/ff0d04
a6
TexHuueckue ycTpoiicTBa
u MPaKTUYECKOE
44 IIpUMEHEHUE: (POTORIEMEHT,
dboTogaTUMK,
coJiHEe4YHas 6aTapes, CBETOANO]
Pemenue 3aga4 mo reme Bu6iuoreka LIOK
45 «DJIEMEHTBIKBAaHTOBOM ONMTHUKUY https://m.edsoo.ru/ff0d03
02
Mopens atoma ToMcona. OnbITHI
46 Pesepdopna mo paccesHUIO 0-4acTHIl. Bubmmorexa HOK
HHaHeTapHaH MOJeJIb aToMa httDS//medSOOI'U/fdeOQ
la
47 [Toctynatel bopa bubmmorexa HOK
https://m.edsoo.ru/ff0dOaf
a
N3nydenne u nornomenue GOTOHOB
48 IIpY Iepexoie aToMa C OJHOTO bubmuorexa LIOK
YPOBHSL https://m.edsoo.ru/ff0dOaf
SHEPruu Ha Apyroil. Buabl ciekTpoB a
49 Bonnogeie cBOMCTBA YacTUIl. BoaHbI bubmumorexa [JOK

ne bpouns. KopnyckynsipHo-
BOJIHOBOW Ayasiu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

https://m.edsoo.ru/ff0d0ca

8
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpenenenuro
cocraBa

PaMOAKTUBHOIO W3J1yYEHHUS

bub6mnnoreka IJOK

https://m.edsoo.ru/ff0d0fd
2

51

CsouctBa anbda-, Oera-, ramma-
n3lydyeHus. BiusHue
pPalMOaKTUBHOCTH HA )KUBBIC

OpraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnaf.
DNIeKTPOHHBIUM U NO3UTPOHHBIK OeTa-

pacnan. 'amma-nsnydenue

bu6nnoreka IHOK

https://m.edsoo.ru/ff0d11
62

53

DHeprusi CBsI3U HyKJIOHOB B sIpeE.
Snepnbie peakuuu. AnepHbid
peaxtop. [IpobiieMbl, mepCreKTUBHI,
9KOJIOTUYECKUE aCHEKTHI A1ePHOU
SHEPreTUKu

bu6nunoreka IHOK

https://m.edsoo.ru/ff0d13
56

54

OnemeHTapHble YacTULIbl. OTKpPBITHE
Mo3UTpoHa. MeToabl HaOII0ICHUS U
perucTpaluy 3J1€MEHTaPHBIX YaCTHII.
Kpyrasiii cron «©yHnaMeHTanbHbIE
B3auMojeucTBus. EqMHCTBO
(bu3nIeCcKOu KapTUHBI MUPa»

bubnmuoreka [JOK

https://m.edsoo.ru/ff0d0e
38

55

Bug 3Bé3anoro neda. Co3sesaus,
SIPKAE 3BE3ABI, IUIAHETHI, WX
BuguMoe apmxkeHne. CoaHedHas
cucrema

56

Comane. ConmHeuHas aKTUBHOCTD.
Uctounuk sueprun CosHia u
3BE3]

42



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

57

3BE3IBI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TTTABHOU
nocjaea0BaTeNbHOCTU. BHyTpeHHEee
ctpoeHue 38€3/1. CoBpeMeHHbIE
MPEJCTABICHUSI O MPOUCXOKICHUU
u

spomonuu CoJIHIIA B 3BE3 T

58

Mieunbin Iyt — Hama
lNanakrtuka.llonoxenue u
neuxenne Connua B ['anaktuke.
TI'anaktuku. Yépabie

JIBIPBI B SIIpaxX rajakKTHK

59

Bcenennas. Pazberanme ranakTuk.
Teopus bonbmoro B3peiBa.
PenukroBoe usnyueHue.

Meraramaktuka

60

Hepemennsie mpobieMbl acTpOHOMUU

61

KonTtpoabsnas pabota
«DJIEMEHTBIaCTPOHOMHUH U
acTpoU3UKN»

62

O6o0maromuii ypok. Posb pusuku
HaCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOH, COIMaIbHON 1
ATUYECKOM cdepax nesTeNbHOCTH
YejoBeKa

63

O6o06marmuii ypok. Ponb u
MecTO(QU3UKU U ACTPOHOMUHU B
COBPEMEHHOHM Hay4YHO! KapTUHE MUpa

64

O606maromuii ypok. Ponb

43




(bu3HYecKoil TeopHH B
(hopMUPOBaHUUTIPEICTABICHHUH O
¢busnueckon

KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
bu3nyYecKoil KapTUHBI MUPA B
0o0IIEM Py COBPEMEHHBIX
€CTECTBEHHO-

HAYYHBIX IPEACTABICHUN O MPUPOJEC

66

Pe3epBHbll ypok. MarautHoe noie.
DneKTpoMarHuTHask HHIYKIUS

67

PezepBubiii ypok. Ontrka. OCHOBBI
cCrelnnaIbHOU TEOpUH
OTHOCHUTEIbHOCTHU

68

Peszepnbiii ypok. KBanToBas
¢usnka. d1eMeHThl aCTPOHOMUH U
acTpou3uKU

bubnuoreka IIOK
https://m.edsoo.ru/ffod17

84

OBIIEE KOJIMYECTBO YACOB I1O
[NTPOI'PAMME

68
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https://m.edsoo.ru/ff0d1784
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