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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOro ypoBHS Ha YPOBHE CpeqHero obumero oOpa3oBaHUS
pa3spaboTaHa Ha OCHOBE IIOJIOKEHMH U TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
oOpa3zoBarensHOU mporpaMmel, npeacrapieHHbXx B DT'OC COO, a Takxke ¢ yuérom QenepabHOI
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTILMU IpenojaBaHus yueOHoro mpeamera «®Dusnka» B
oOpa3oBaTenbHbIX  opranmsaumusx  Poccuiickoit ~ ®depepauuu, peanu3yrolUX  OCHOBHBIE
00pa3oBaTebHbIE IPOTrPAMMBI.

Copneprxanue IporpaMMsl 1o (hpU3MKe HampaBiIeHO HA (OPMUPOBAaHUE €CTECTBEHHO-HAYYHOH
KapTuHbI Mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHun ux ¢usuke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JIESITEIbHOCTHOr O noaxoa. [Iporpamma no ¢usnke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJbTaTaM
00y4YeHHs, a TAKXKE YYUTHIBACT HEOOXOAMMOCTb PEaTH3alMU MEKIPEIMETHBIX CBS3e (DU3UKH C
€CTECTBEHHO-HAYYHBbIMU Yy4eOHBIMU IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE LIETU U3YUYEHUS
¢u3MKN Ha ypOBHE CpeAHEro oOIero o0pa3oBaHMsl, IUIAHUPYEMbIE Pe3yibTaThl OCBOCHUS Kypca
(GU3UKU: TUYHOCTHBIE, METAIIpeIMETHBIE, IIPeAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (HU3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIBTAThI IO roj1aM O0yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rojgaM oOydeHusl.

@dwusnka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTyNAas B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKIJIQJ B CHUCTEMY 3HAHHHA 00 OKpY’KalOIIeM MHpE.
HIkosbHBINH Kypc PU3UKU — CUCTEMOOOpa3yOLuil I €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLECCOB M SIBJICHUMN, M3Y4aeMBbIX XUMMEH,
ouosoruei, puznueckoil reorpadueld u actpoHoMuen. Vcrmonp3oBaHWe W aKTHBHOE MPUMEHEHUE
(Gu3NUeCKUX 3HAHUU ONpeeNseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHl B cdepe
JHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCA, IOJIyYEHHsS HOBBIX MAaTepUaOB C 3aJaHHBIMU
CBOWCTBaMHM U Jpyrux. M3ydyenue pU3MKu BHOCUT OCHOBHOM BKJIaJ] B (JOPMHPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa OOydarouuxcs, B (OPMUPOBAHHWE YMEHUH MPUMEHSITh HAYYHBIH METO]
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY kypca pu3MKHM 11 YpOBHS CpeJHEro oOIiero oopa3oBaHuUs IMOJIOKEH psiji Hjel,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEHl KypcC SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pa3/eioB (M3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (PU3UKH.

Hoes cenepanuszayuu. B cooTBETCTBUM C Heil MaTrepuan Kypca QU3UKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce siBisieTcs: GopMHpOBaHUE MPEICTaBICHUNA O CTPYKTYPHBIX
YPOBHSX MaTe€puH, BEIIECTBE U MOJeE.

Hoes eymanumapusayuu. EE peanuzanus npeanojaraeT HCIOJIb30BaHHE T'yMaHHUTapHOTO
noTeHIMaga (GU3NUECKOW HAyKH, OCMBICICHHUE CBSI3U Pa3BUTHUA (DU3HMKU C pa3BUTHEM OOILECTBA, a
TaK)Xe C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMHU U 3KOJIOTHUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnrennocmu. Kypc pusmku npeamnosnaraeT 3HaKOMCTBO € IIHPOKUM
KPyTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonoeusayuu peamu3yercss TIOCPEACTBOM BBEICHUS DIEMEHTOB COJIEpIKaHMA,
MOCBSIIEHHBIX JKOJOTUYECKUM MpOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyXJeHHus MpoOjeM PalMOHAIBHOTO MPUPOAONOIb30BaHUS U
HKOJIOTHYECKOM 6€30MacHOCTH.



CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3UKM Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMA
ABISIOTCS  (u3Mueckue Teopun (PpopMHUpOBaHHE TMPENCTABICHUH O CTPYKType IOCTPOCHHUS
¢busnyeckoil Teopuu, posn (QyHIAMEHTAIbHBIX 3aKOHOB M IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O IPHUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, AJs OINMCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucCTeMHO-eSTeTbHOCTHBIN MOAX0 B Kypce (PU3MKH peanu3yercs Hpexae BCero 3a Cyer
OpraHu3alK SKCIEPUMEHTAIBHON JAedTeNbHOCTH oOyuaromuxcs. [l 6a30Boro ypoBHs Kypca
GU3MKH — 3TO HCMOJIB30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B Mporpamme Mo (U3NKE OOBECIWHEHBI B OOMIMIA CITHCOK
YUCHHUECKUX TPaKTHYECKUX paboT. BriieneHne B ykazaHHOM MeEpedHEe J1a0OpaTOpHBIX padorT,
IPOBOJUMBIX JUIsl KOHTPOJIA M OLIEHKH, OCYILECTBIIAETCS YYacTHUKAMH 00pa3oBaTeIbHOIO
nporecca UCXols M3 0COOEHHOCTEH IUIAHMPOBAaHMs M OCHalleHus KabuHeta (usuxu. IIpu sTom
o0ecrieynBaeTcsl OBJIAJICHHE OOYYAIOUMMHCA YMEHHSIMU TPOBOAWTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMUsI 3aBUCHMOCTEH (U3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB 110 IIPOBEpKE
IIPEUI0KEHHBIX TUIIOTES.

Bbosblioe BHUMaHME yAEIS€TCsl PELICHUIO pacuETHBIX M KaueCTBEHHbIX 3aj1ad. [Ipu atom s
pacuéTHBIX 3aJad IMPUOPUTETOM SBISAIOTCA 3a/Jadd C SIBHO 3a/JaHHOM (U3NYECKOW MOJEIbIO,
MIO3BOJISIIOIINE MTPUMEHSTh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paszjelia Kypca,
TaK U UHTETpUpYs 3HAHUS U3 pasHbIX pa3zenoB. /lJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SBIISIOTCS
3aJJaHUs Ha OOBSICHEHUE NMPOTEKaHUsI (PU3MUECKUX SBJICHUH U IPOLIECCOB B OKPYXKAOIIEH JKU3HHU,
Tpedyromnue BpI0opa GU3NIECKON MOJIEIH ISl CUTyalluy MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimu GI'OC COO k mMaTepralbHO-TEXHUYECKOMY 00ECIIEYEHUI0
yueOHOro mpoiecca 06a30Bblii ypoBeHb Kypca (M3MKHU Ha YpOBHE cpellHero oOlIiero odpa3oBaHus
JOJDKEH U3ydaTbCsl B YCJOBUSAX IHpeAMETHOro KaOuHeTa (U3MKM MJIM B YCIOBMSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IMKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITh HEOOXO0IMMOE J1adopaTOpHOE O00OpYyJOBaHME JUIsl BBINOJIHEHMS YKa3aHHBIX B
nporpamMmMe 1o (pu3MKe yYeHMYECKHX MPAaKTUYEeCKUX padoT U IEMOHCTPAMOHHOE 000pY/I0BaHUE.

JleMOHCTpallMOHHOE  000pyaoBaHHe (OPMUpPYETCS B  COOTBETCTBUM C  IPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M OOECneunBaeT IMOCTAHOBKY IEPEUYUCIIEHHBIX B IMpOrpaMMme I0
(¢u3MKe KIIOUEBbIX JEMOHCTpAalUMid s MCCIEJAOBAaHUS M3y4aeMbIX SBJIEHMM WU TPOILIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopaTtopHoe 000pyI0BaHUE Ul YUEHUUYECKHX MPaKTHUECKUX paboT popMupyercs B BUIE
TEMaTUYeCKHX KOMIUJIEKTOB UM o0ecreyuBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpHOro OOOpYAOBaHUS JIOJKHBI  OBITh
IIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJb30BaHUU AHAJOTOBBIX M LU(MPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LHU(POBBIX J1AOOPATOPHIi.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 00111EM 00pa30BaHUU SIBIISIOTCA:

e (opmupoBaHuE HHTEpECA U CTPEMIICHUS O0YUaIOIUXCS K HAYYHOMY M3yUEHUIO IPUPOIbI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMIPEACTAaBICHUI O HAyYyHOM METOA€ TO3HaHUs U  (OpPMUPOBAHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;

e (opmupoBaHHE HAay4YHOTO MHMPOBO33PEHMS KaK pe3ysbTaTa M3yuyeHUs OCHOB CTPOEHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHHE YMEHHI OOBSCHATH SBJICHUS C UCIIONB30BaHUEM (U3NYECKUX 3HAHUH U
Hay4YHBIX J0Ka3aTeNbCTB;

e (opMHUpOBaHME NPEACTABICHUI O PoiM (U3UKU JUIS PA3BUTUSA JPYTMX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA.



JlocTukeHne STUX Ienel oOecredynBaeTCs peIIeHHeM CIEAYIOIMUX 3aJad B IMpoIecce
M3ydeHHsI Kypca (QU3uKH Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHuUs:

NpUOOPETEHUE CHCTEMBl 3HAHMH 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUAX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (DU3HKY, SJCKTPOJMHAMHKY, KBAaHTOBYIO
(bU3UKY M DJIEMEHTHI aCTPO(DU3UKH;

(dbopMHpOBaHUE YMEHUI PUMEHSATh TEOPETUUCCKUE 3HAHUS TSI OOBICHEHUST (PU3NICCKUX
SIBIICHUI B IPUPOJIC U JIJIsl IPUHSTHUS TPAKTUYCCKUX PEIICHHUI B TIOBCEAHEBHOM KHU3HH,
OCBOCHHE CIIOCOOOB PELICHUS Pa3IMYHbBIX 33/1a4 C SIBHO 33JaHHOH (PU3NUECKON MOIEIBIO,
3aj1a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIILHOE CO3aHne (U3NIECKOI MOICITH, aJJIeKBAaTHON
YCIIOBUSIM 3a71a4H;

MOHMUMaHUe (U3MYECKUX OCHOB WM MPHUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKHUX TPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHEC METOJIaMU CaMOCTOSITEIILHOTO TUIAHUPOBAHUS W TIPOBEACHHUS (DU3MUECKHUX
IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIIPETaMi WH()OPMAIINHU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYSHHOTO Pe3yJIbTaTa;

CO3JIaHME YCJIOBHUU ISl Pa3BUTHS YMEHHU TPOCKTHO-HCCIICIOBATEIBCKON, TBOPYECKOM
JeSITeIIbHOCTH.

Ha wusyyenne ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpeAHEro oO0IIero o0pa3oBaHUA
orBoautcs 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Ipennaraemslii B mporpamme no (u3MKe MepeueHb JTaOOpaTOpPHBIX U MPAKTUYECKUX padoT
SIBJIICTCS PEKOMEH/IOBAHHBIM, YUUTEIb JIENIaeT BEIOOP MPOBEACHUS JIaOOPATOPHBIX PadOT U OIBITOB
C YU€TOM MHANBUIYATBHBIX OCOOCHHOCTEH 00YUaroInXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3zjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®dusuka — Hayka o npupoje. HayuHble MeTonbl MO3HaHUS OKpyKaromero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MPOLIecce MO3HAHUS PUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBICHUW M mpoueccoB. Hayunbie rumote3sl. dusmueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Poms m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAayyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM EeSATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosblie U U(PPOBBIE U3MEPUTEITBHBIEC TPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABM>keHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHUs. Cuctema oTcuéTa.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpemHSAsT CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MarepuaibHOM TOYKH, MX NPOEKIMU HAa OCU CHCTeMbl KoopAauHaT. CIOKEHHE NEepeMElIeHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEMHOE MIBWXKeHHE. ['paduku 3aBUCHUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIepEMELICHUSI MaTEPUAIIbHOW TOUKU OT BPEMEHH.

CBoboaHoe najzenue. Y cKopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBuxeHue. J[BuxeHne MaTepruagibHOM TOUKH M0 OKPYKHOCTH C TOCTOSTHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHass CKOpocTh. [lepuon u yactora oOpamieHus.
LlerTpocTpeMUTENBHOE YCKOPEHHUE.

TexHuuyeckue yCcTpoucTBa U NPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETD, ABHXKEHUE CHAPSAIOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHUsI.

HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBHKEHUS C IIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IMYTSIMH, IIPOUIEHHBIMUA TEJIOM 3a MOCIEAOBATEIIbHBIC
paBHBIE IPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHON CKOPOCTHIO, PaBHOU
HYJIIO.

N3yueHne nBUKEHN IAapUKa B BI3KOW KUJKOCTH.

N3yyenue nuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuaiun otHocurenbHOcTH ['amuies. Ilepseiil 3akoH HproTona. MHepunanbHble CUCTEMBI
OTCcYéTa.



Macca tena. Cuna. [lpunnun cynepno3unuu cui. Btopol 3akon HeroToHa s
MarepralbHOM TOUKHU. TpeTuid 3akoH HeroTOHA 171 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxenusi, kaueHus). Cuna tpeuus. Cyxoe tpenue. Cuna
TPEHHSI CKOJIBKEHUSI M cuiia TpeHus mokos. Koaddunuent tperus. Cuia COMPOTHBICHUS TPU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[ToctynaTenbHoe U BpamiareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpauleHus. [linedo cuibl. YcnoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHWE: IOAUIWIHUKY, JBHUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT AepopMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U MAJICHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

YcnoBus paBHOBecusl TBEPAOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Nzyyenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CWJI YNPYTOCTH, BO3HMKAIOIIUX B IPYXKUHE U PE3NHOBOM
oOpasiie, OT ux aedopmauu.

Hccnenoanue ycnoBui paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmmynsc MaTepualibHOW TOYKHM (TeNa), CUCTEMbl MaTepHAbHBIX TO4YeK. MMynbC cuibl U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM)KEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckass sHeprus marepuanbHONM Touku. Teopema 00 H3MEHEHHMM KHHETUYECKOM
JHEPIUH.

[Torennmaneuas sHeprus. [loTeHmanpHas SHEPTUs ynpyro neGOpMUPOBAHHOW MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnnanpHble W HEMOTEHIMANbHBIE CUJIBL. CBs3b pPabOTHl HEMOTEHIMANBHBIX CHUT C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHUYECKON YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOMEp, MNPYKHUHHBINA
MHUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABMKEHIE.

[Tepexon mOTeHIIMATBLHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBI JABYX OJMHAKOBBIX HHTIHBIX
MAasITHUKOB.



HccnenoBanue cBsizu pabOTHI CHITBI ¢ H3MEHEHHEM MEXaHUYECKOW SHEPTUU Tella Ha pUMeEpe
pacTsHKEHUS PE3UHOBOIO JKI'YTa.

Pa3znea 3. Mosiekyasipaasi Gu3uKa U TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJOKEHUSI MOJEKYJISPHO-KMHETHUYECKOW TEOPHH M HMX OIBITHOE 00OCHOBAHME.
bpoyHnoBckoe neuxenue. Auddysusa. Xapakrep IBUKEHHUS U B3aMMOAEUCTBHS YacCTHIl BELECTBA.
Mogenu cTpoeHHsl I'a30B, JKUAKOCTEH U TBEPIBIX TeJl U OOBSICHEHHE CBOICTB BEIlleCTBA HA OCHOBE
9THX Mojeneil. Macca u pazmepsl MoJiekyil. Konnuectso BewecTsa. [locTosiHHass ABorapo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens upneanpHoro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJIAPHO-KMHETHYECKON TEOPHUH
uzeaabHOro raza. AOCoOJII0OTHas TeMIepaTypa Kak Mepa cpeJHe KUHETUYECKOW SHEpruH TEIIOBOIO
nBrkeHns vactul rasa. lllkama temnepatyp KenbBuna. ['a30Bble 3aKkOHBL.  YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanmproHa. M3omporeccsl B UACAIBHOM Ta3e C IMOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeACTaBICHHE H30IPOLIECCOB: H30TEpMa, M30X0pa,
n3zobapa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHME BellecTBa, Qororpadguu  MOJEKy
OpPraHUYECKUX COEANHECHUN.

OmnpiTel 10 U yY3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBHIKECHHS.

Mopnaens onbiTa [lTepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/yXa B KJIIACCHOH KOMHATe Ha OCHOBE M3MEPEeHU 00bEMa KOMHATHI,
JaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSTHUS Pa3pexXEeHHOIo rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMonnHamMuyeckass cuctema. BHyTpeHHsAs SHEprus TEPMOAMHAMUYECKOM CHUCTEMBI U
ciocoObl €€ u3MeHeHus. KomuuecTBo TeruioTsl U paboTa. BHyTpeHHssT 3Heprusi oAHOATOMHOIO
uealbHOTO raza. Buasl Temionepeaaun: TEMIONPOBOIHOCTb, KOHBEKIINS, U3IyUYeHHUE. Y AelnbHas
TEII0EMKOCTH BeliecTBa. KonnuecTBo TEIIOTHI MU TeIIonepeiaye.

ITonsatue 06 anmabatHoM npouecce. [lepBrlit 3aKk0H TepMOIUHAMUKHU. [IprMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. ['padudeckas nHTepnperanus paboTh rasa.

BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBeie mamuubl. [IpuHnune! gecTBus TernoBbix MamuH. [IpeoOpa3oBaHus ’Hepruu B
TerIoBbIX MamnHax. Koagduiuent nonesnoro aeiictsus TemnoBoil Mammuel. ukn Kapao u ero
KOA(QPHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETIIOIHEPTE€TUKH.

TexHuyeckue ycTpoicTBa U MpakTUYECKOE MPUMEHEHHUE: BUTAaTeNb BHYTPEHHETO CrOpaHus,
OBITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPruy Teja MU COBEPIIEHUH pabOThI: BbUIET NPOOKH U3 OYTHIIKU
Mo JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue d3(dupa B JIATyHHOH TpyOKe MyTEM TpeHUs
(BuIEOIEMOHCTpAITHS ).



N3meHeHne BHyTpEeHHEN 3HEPTUHU (TeEMIIEpaTyphl) Tella IpU TEIUIoNepeaaye.

OmnpIT 0 aguabaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, ABUraTelsi BHYTPEHHETO CrOPaHuUs, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOM TeINIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Dazoevie nepexoonvt

[TapooGpazoBanue U koHaeHcanus. Mcnapenue u kuneHue. AOGCOIIOTHAS U OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3/yXa. HacelleHHbl mnap. YnenbHas TemjaoTa napooOpa3oBaHUs. 3aBHCHMOCTb
TEMIEPATypbl KUIIEHUS OT 1aBJICHUS.

Teépmoe teno. Kpucrammuueckre u amopgHbIe Tena. AHU30TPOIUS CBONCTB KPHUCTAJLIOB.
XKunkue kpucramipl. CoBpeMeHHble Marepuasnbl. llnaBieHue U KpucTauMzauus. Y JIenbHas
TeruioTa miasiaeHus. CyOnumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJOPUMETP, TEXHOJIOTUH MOIy4YE€HUSI COBPEMEHHBIX MaTepHUajoB, B TOM YHUCIIe HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHMWKEHHOM JaBJICHUH.

CriocoObl U3MEPEHHS BIAKHOCTH.

HaGiroienne HarpeBaHus ¥ IUIABICHHS KPUCTAJUTIIECKOTO BEIICCTBA.
JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenune 0THOCUTEIHHON BIaKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

DnekTpusanus Tei. JIeKTpuduecKkuid 3apsa. [[Ba Buaa snekrpuueckux 3apsaos. [IpoBoanuky,
JUBJIEKTPUKHU U TOTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouedHslil 27eKTpUYECKUid 3apsil. DIEKTPUIECKOe
nosie. Hanpsok€HHOCTE 3nekTpuueckoro noss. IIpuHOMN cyneprno3unuu 3J€KTPUYECKHUX IOJIEH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

Pabora cun anextpocratrueckoro nois. Ilorenuuan. Paznocts norennuanos. [IpoBogHuku
U AUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [{usdnekTpudeckasi NpOHUIIAEMOCTb.

OnexktpoémkocTh. KoHaeHncaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEprus
3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJIEHUE JJIEKTpOnpuOOpOB, KOHJEHCATOpP, KONMUPOBAIbHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NIPUHIUIL ACUCTBUS JIEKTPOMETPA.

BzanmopeiicTBre Ha3IEKTPU30BAHHBIX TET.

DNEeKTPUYECKOE TI0JIC 3apSKCHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.



3aBUCHUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHAEHCATOpa OT IUJIOLIAAU IJIACTUH, PACCTOSHUS
MEXy HUMH U TU3JIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwiit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUYECKOrO TOKA. VICTOYHMKHM TOKA.
Cuuia Toka. ITocTOSAHHBIN TOK.

Hanpspokenune. 3akon Oma U1 ygacTka LETH.

DNEeKTpUYECKOE COMPOTUBIICHHE. Y IeJIbHOE CONMpOTUBIIeHHE BemlecTBa. [locnenoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

PaGora anexkrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYIAs CUJia U BHYTPEHHEE CONPOTHBIICHHE MCTOYHHMKA TOKa. 3akoH Oma st
MOJTHOMU (3aMKHYTOM) 3jIeKTpruueckoil enu. KopoTkoe 3ambikaHue.

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBIIEHUSI METAJUIOB OT
Temmneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHASI TPOBOJIUMOCTH MOJIYNPOBOAHUKOB. CBOICTBA
p—n-niepexona. [loaynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTpUYeCKHI TOK B pacTBOpax M paciylaBax dSJIEKTPOJUTOB. OJIEKTPOIUTHYECKAs
U CCOIMAIs. DIEKTPOIIU3.

OnexTpuueckuid Tok B razax. CaMOCTOSITENIbHBIN U HECAaMOCTOSATENbHBIN pa3psan. MonHus.
[Lna3ma.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE INPUMEHEHHUE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, OJJIEKTPOHArPEBATEIbHBIC MPUOOPHI, JIEKTPOOCBETHUTEIBHBIC  MPUOOPHI,
TEPMOMETP  CONPOTHBJICHUS,  BaKyyMHBI  JMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN 1IN0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKCHHUS.

3aBUCHMOCTh COTNPOTHUBJICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CwmeliaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMoe wu3MepeHue HIEKTpPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHHe TallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMITEPATypPHI.

[IpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSIST TPOBOIUMOCTH JAUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3yueHue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEH CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Ha6mronenune snexrposnusa.

MexnpeamMeTrHblie CBSI3H

Nzyuyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € YYETOM
COJIEP>KATENBHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.



Mescnpeomemusie nonamusi, CBS3aHHBIE C W3YyYCHHMEM METOJOB HAy4YHOrO ITO3HAHMSA:
SBJICHWE, HAYYHBIH (paKkT, rumore3a, (uU3WUecKas BEIUYMHA, 3aKOH, Teopus, HaOI0aeHHE,
SKCIEPUMEHT, MOJCIHPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JUHeHas ¢GyHKus, napaboina, runepOorna,
uX TpadyKd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHUHYC, KOCUHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPbl M HMX IPOEKIMM HAa OCH KOOPAMHAT,
CJIO’KEHHE BEKTOPOB.

buonocus: mexanuueckoe IBUKEHHE B KUBOW mpupozae, Auddys3us, ocMoc, TEII000MeH
KUBBIX OPraHuW3MOB (BBl TEIUIONEPENadyH, TEIIOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBICHUS B
YKABOU MIPUPO/IE.

Xumus: DUCKPETHOE CTPOCHHME BEILIECTBA, CTPOCHUE aTOMOB M MOJEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B, JIEKTPUYECKHE CBOMCTBA
METAJUIOB, JIEKTPOJIUTHYECKAs JUCCOLMAMs, rajJbBaHUKA.

T'eoepaghus: BTaxxHOCTH BO3IyXa, BETPBI, OapoOMeTp, TEPMOMETP.

Texnonoeusn: nmpeodpazoBaHUE ABMKEHUN C HCHOJIb30BAaHMEM MEXAaHU3MOB, YU&T TPEHHUS B
TEXHHUKE, TOAIIMIHUKYA, HCIOIb30BAaHUE 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHUKE (pakera,
BOJOMET U JPYyTUE), ABUTaTEIb BHYTPEHHETO CrOpaHUsl, MapoBasi TypOUHa, OBITOBOM XOJIOAUIIBHUK,
KOHAWLUOHEP, TCXHOJIOTMHU ITOJYYCHUSA COBPEMCHHBIX MATCPUAJIOB, B TOM YHCJIIC HAHOMATCPUAJIOB,
U HaHOTEXHOJIOTWH, OJJIEKTPOCTATHYeCKas 3alluTa, 3a3eMJICHHE JJCKTPONpuOOpOB, KCEPOKC,
CTpYHHBIA TPUHTEp, OHJIEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TMPUOOPHI,
raJlJbBaHHUKa.

11 KJIACC

Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe nosne. I1eKmpoMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3auMoaeiicTBuE MOCTOSSHHBIX MarHUTOB. MarauTHoe mnose. Bektop
MarHUTHON UHAYKIUHU. [[pUHIUT Cynepno3uliui MarHUTHBIX ToJiel. JIMHUM MarHuTHOW MHAYKIIUU.
Kaptuna nuHuii MarHUTHOM MHAYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe T1oje MpOBOAHMKA ¢ TokoMm. KapThHa NWHUNA WHIYKIIMA MArHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MTPOBOJIHMKA, KAaTYIIKU C TOKOM. OnbIT
Opcrena. BzanmojelicTBre MpOBOAHUKOB C TOKOM.

Cuna AMniepa, €€ MOlyJIb M HallpaBIICHUE.

Cuna JlopeHua, e€ Moynb U HampasieHHe. J[BrkeHne 3apsHKeHHON 4acTULbI B OTHOPOAHOM
MarHuTHoM noJie. Paborta cumel JlopeHiia.

SIBneHHMe HNEKTPOMArHUTHOW WHAYKIMHU. [loTOK BeKTOpa MarHUTHON  HMHIYKIUH.
DREKTPOABMKYIIAs CUIa HHAYKIWHU. 3aKOH 2JIEKTPOMarHUTHON HHIyKiuu dapajaes.

BuxpeBoe nanexTpudeckoe TMoje. DNEKTPOJABIDKYIIAsS CHJIa HWHAYKIHH B TIPOBOJTHUKE,
JBIDKYIIEMCS TIOCTYTIATEILHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHJIa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIIKUA C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue yCTpoOMCTBA M  MPAKTUYECKOE MNPUMEHEHHUE: TOCTOSIHHBIE MAarHHThI,
ANEKTPOMATHUTHI, HIEKTPOIBUTATENb, YCKOPUTENN dIIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnsIT OpcTena.



OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIHH.

[IpaBuio Jlenua.

3aBUCHMOCTb 3JIEKTPOABUKYIIEH CHJIbI MHAYKIMH OT CKOPOCTH W3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBiIeHNE CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHrne MarHuTHOTO NOJIs1 KATYLIKH C TOKOM.

HccnenoBanue nericTBus MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue ABiIeHUS 3JIEKTPOMAarHUTHOM MHIYKIIUU.

Pazgea 5. KoJjie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0AHUS

Konebarenbnast cucrema. CBoOonHble MexaHuueckue KosebOanus. [‘apMoHHueckue
konebOanusa. Ilepuon, wacrora, ammuutyga u Qaza konebanuil. [Ipy>KuHHBIA MasTHUK.
Matematuueckuii MasgTHUK. YpaBHEHHE TapMOHUYECKUX KoneOanwuii. [IpeBpaienue 3Hepruu npu
rapMOHUYECKHUX KOJICOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIE KoOJIeOaHUS B HJACAIILHOM
KojeOaTeNbHOM  KOHType. AHAJIOTUS MEXAYy MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMU
koneOanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B HJCAIBHOM KOJI€OaTEIbHOM
KOHTYDE.

[IpencraBinenne o 3aTyxammuxX KojcOaHUSAX. BBIHYXIEHHBIE MEXaHHYECKHE KOJICOAHUS.
Pe3onanc. BeiHyX/IeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHYCOMIANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMIUTATYAHOE U JEHCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoiacTBo, mnepemaya M NOTpPeOJICHHE DIEKTPUUECKOH HHEPIHM.
DKOJIOTMYECKUE PHUCKM TpU MPOU3BOJACTBE 3NEeKTpodHepruu. KynbTypa uHcCHonb30BaHUA
3JEKTPOIHEPTUU B TOBCEAHEBHOM )KU3HHU.

TexHnueckue yCcTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: IIEKTPUUECKUI 3BOHOK, F€HEPATOP
MEPEMEHHOTO TOKA, JIMHUH JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeNbHON cHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasTHUK).

HaGmronenue 3aryxaromux KogeOaHuid.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTIHBIE MEKTPOMATHUTHBIE KOJIeOaHusI.

OcmwmorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUS OT  BpeMEHH) s
AJIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc mpu mocnenoBaTeaIbHOM COEIMHEHHHM PE3UCTOpa, KATYyIIKW WHIYKTUBHOCTU U
KOHJIEHCATOpA.

Mopenb TUHUN SIEKTPOIIepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol



HccnenoBanue 3aBUCUMOCTH MEPUOJIa MANIBIX KOJICOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnepoBanue nepeMeHHOr0 TOKa B LENUM U3  MOCIEAOBATEIBHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHnueckue BOJIHBI, ycloBUs pacipocTpanenusd. Ilepuoa. CxkopocTh pacnpocTpaHEHUs U
JuiiHa BoJiHbL. [lonepeunsie u npoaonbHbe BOJIHBL. MHTEepdepeHuns u qudpakiuus MeXaHH4eCKIX
BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DONEKTPOMAarHUTHHIE BOJHBIL. YCIOBHS M3JIy4EHMsI SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpelioMJIeHue,  mnoisApu3auus,  Audpakuus,  uHTepdepenuus.  CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paiuoCBs3U U TeNEeBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYXKAIOIIEH CPEJIbl.

TexHuyeckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBas JAMArHOCTUKA B TEXHUKE W MEIULMHE, pajaap, pPaJuONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmronieecs Te10 Kak HCTOUHUK 3BYKa.

Habmonenue orpakeHus U NpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Ha6monenue untepdepeHny u AuPpakiui MEXaHMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYI0M U 9aCTOTOM KOJIeOaHUA.

HccnenoBanue CBOMCTB 2IEKTPOMAarHUTHBIX BOJIH: OTPa)XEHHE, MPEIOMIIEHHE, TOISpU3aLys,
nudpakuus, tHTepEepeHIusl.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOE pacHpOoCTpaHEHUE CBETa B OJHOPOJHOM cpene.
JIyud cBera. ToueuHblii ICTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBl OTpaxeHHs cBera. [locTpoeHne H300paKeHUH B IJIOCKOM
3epKaje.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHbIil yro MoJIHOro BHYTPEHHET0 OTPaKEeHUS.

Hucnepcus ceera. ClioxHbIH cocTaB Oenoro cera. L[Ber.

CoOuparoiye U pacceuBaroliye JuH3bl. ToHKas aMH3a. POKYCHOE pacCTOSTHUE U ONTHYECKast
cwia TOHKOM nuH3bl. llocTpoeHue u3zo0paxeHH! B cOOMpArOMIMX U PACCEUMBAIOIIUX JIMH3AX.
®opMya TOHKOW JUH3BL. Y BEIUYEHHE, 1aBAEMOE JTUH30M.

IIpenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTUKH.

BonnoBas ontuka. MaTepdepenuus cera. KorepeHTHbIe HCTOYHHUKH. Y CIOBUS HAOIIOIEHUS
MaKCHUMyMOB U MUHUMYMOB B MHTE€P(HEPEHLMOHHONW KapTHHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. Judpakunonnas pemerka. Y caoBue HaOMOACHUS TJIaBHBIX MaKCUMYMOB
IIPU NaIEHUH MOHOXPOMATHUECKOTO CBETA Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.



TexHudyeckue YCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHE: O4YKH, Jyma, (oToammapar,
MPOCKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONMTHKA, AU(paKIMOHHAS PEIIéTKa,
TTOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHeitHOe pacnpocTpaHEHUEe, OTpaKeHUE U IMpesioMiieHue cBera. OnTudeckue
pUOOPBHI.

[TonHOE BHYTpeHHEe oTpakeHHne. Moiesb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mopenu MUKpOCKOTIa, TEJIECKOIA.

HaGmonenue naTepdepeHIim cBera.

Hab6monenue qudpakiuum cBera.

HabGmronenue qucnepcuu cBeTa.

[Tonyuenue crekTpa ¢ HTOMOIIBIO MPU3MBI.

[TosydyeHune ciekTpa ¢ HOMOLIbIO AUPPAKIIMOHHON PEIIETKU.

HaGmronenue mossipusaiiuy cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne mokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanue cBONCTB U300paXeHUH B TMH3AX.

Hab6mronenue qucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieMATbHOM TEOPUH OTHOCUTEILHOCTH
I'paHnubpl NPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTynaTtel cnenuanbHOM Teopuu
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh  MOJYJIA CKOPOCTM CBETa B  BaKyyMe, [PUHLHII
OTHOCHUTEJIbHOCTU DWHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHH U COKPAILIEHUE JITTUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUS TIOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBa3u >Hepruu (OTOHA C €ro YacTOTOH. DHEPrus M UMITYJIbC
¢doroHa.

OtkpeiTe u uccnenopanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHb! GoTordpexTa.
VYpasuenue DitnmreitHa s potodaddexra. «Kpacnas rpanuia» pororddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUUYECKOE IEUCTBHUE CBETA.

TexHuueckue ycTpoHCTBA W TNPaKTHUYECKOE NpHUMEHEeHHe: (OTO3IEMEHT, (HOTOAATUMK,
coJIHeUHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtosgdekra.

CBeToauOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopra mo paccesHuto o -vactuil. [lmaneraphas
Mozenb atoma. [loctynatel bopa. M3nyuenue u mormnomieHue (GOTOHOB MpHU MEpexonie aroma ¢
OJIHOTO YPOBHS HEPruM Ha Apyroi. Bunel ciektpoB. CEKTp ypOBHEN SHEPTHH aTOMa BOAOPOA.



BonnoBble cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyau3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.
TexHudyeckue yCTpOHMCTBA M INPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIM  aHaIWu3
(criekTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenne AJIMHBI BOJIHBI JIa3epa.
HaOntoneHue nuHeHyaThIX CIIEKTPOB U3ITYUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol
Hal6mronenue nuHeiHyaToro criekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CII0KHOCTh CTpOeHUs sjpa. OTKpBITUE PaIUOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio cOCTaBa paJnOaKTHBHOTO M3inydeHus. CoiictBa anbpda-,
Oera-, raMMa-u3iTyueHus. BiausiHue paJoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.
OTkpbiTHE NpOTOHA U HeiTpoHa. HykionHas monens siipa I'eitsenOepra—Banenko. 3apsn
sanpa. MaccoBoe uucio saapa. M3oromnst.
Anbda-pacnan. DIEKTPOHHBIM W TO3WTPOHHBIM Oerta-pacmazn. [amma-uznmydenue. 3aKOH
pPaaMoOaKTUBHOIO pacnaja.
DOHeprust CBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.
SAnepHsle peakuuu. JleneHne U CUHTE3 SAEp.
SAnepueiii  peaktop. Tepmosnepubiii cunre3. [IpoOiembl U HEpCHEKTHUBHI  SACPHOU
JHEPreTUKU. JKOJIOTMUECKUE aCTIEKTBhI ICPHON SHEPIEeTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIMIOICHHUS U PETUCTPAIIIH FIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTalbHbIe B3auMoeiicTBs. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.
TexHudyeckue yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: IO3MMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Paznen 8. DiieMeHTBHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3nH0r0 HebGa. Co3Be3us, ApKue 3BE3/bI, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Comnue. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun ConHua U 3BE€3/1. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTH». 3BE3AbI TJIaBHOU
MIOCJIE0OBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i  3BE3]  TJaBHOU
MIOCIIE0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEACTABIEHUS O
MPOUCXOXKACHUU U 3BOJIIOIMK COJIHIIA U 3BE3]T. DTambl )KU3HH 3BE3 .

Mueunsiii [Iyte — Hama I'anaktuka. [lonoxkenune m nBmxenne Connua B [Mamaktuke. Tumsl
rajiakTuk. PajguoranakTiuku u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacumpenue Bceenennoit. 3akon XaO6na. PasOeranuwe ramaktuk. Teopwus
Bonpmioro B3peiBa. PennkroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HabmtoneHus: HeBOOpYKEHHBIM IJ1a30M C MCIIOJIb30BaHUEM KOMIIbIOTEPHBIX IPUIIOKEHUHN 15
OIIpEJICJICHUs] TI0JIOKEHHUsI HeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IMs
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

Habmtonenus B reneckon Jlynsl, mianer, Mieunoro IlyTu.

Oo6o0maronee NnoBTOpeHne

Ponb ¢u3uky u acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTMUECKOM, COUAIIBHON U 3TUYECKOM
cdepax IeATETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOI HAay4HOM
KapTHHE MHUpa, poib (u3nyeckoi Teopud B (POPMHUPOBAHUM TPEACTaBICHUN O (U3HYECKOH
KapTHMHE MHUpPA, MECTO (PU3MYECKOM KApTHHBI MHpa B OOLIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOJIE.

Me:xnpeamMeTrHble CBSI3H

Wzyuenne kypca ¢usmku 06a3zoBoro ypoBHsS B 11 Kkiacce ocymecTBisercss ¢ Y4ETOM
COJIep KaTeNIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTHKHU, OMOJIOTUH, XUMHH, reorpaduu
Y TEXHOJIOTUU.

Meosicnpeomemnvle nowsamus, CBSI3aHHbIE C HW3yYEHHUEM METOJIOB HAyYHOTO IO3HAHUS:
SBJICHUE, HAy4YHBIH (aKT, THUIOTE3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIroaeHue,
HKCHEPUMEHT, MOAEIUPOBAHNE, MO/IENb, U3MEPEHHUE.

Mamemamuka: pelnieHUe CHCTEMbl YpaBHEHHMH, TPUTOHOMETpHUYECKHE (DYHKIUH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbHl U HX
MPOEKIIUM Ha OCH KOOPAWHAT, CJIOXKEHHE BEKTOPOB, NPOHM3BOJIHBIC AIIEMEHTAPHBIX (YHKIIHH,
IPU3HAKY [I0JJ00US TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOMAAN INIOCKUX GUTyp 1 00bEMa Tell.

Buonoeus: snekTpuyueckue sIBIEHUS B )KUBOW NPUpPOAE, KOJIeOAaTeIbHbIE ABMKEHUS B KUBOU
IIPUPO/IE, ONITUYECKUE SIBIICHUS B )KUBOU NpUpPOE, AEHCTBUE pajiiallii Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KpHUCTaJUIMYeCKas CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaJIbHBINA aHAIH3.

l'eozpaghus: MarHUTHBIE TOJOCAa 3€MJIM, 3al€KUM MarHuUTHBIX pyJ, (OTOCHEMKA 3eMHOU
MTOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonozusi: TUHUM DIIEKTPOIIEpENay, I'E€HEpaTop IMEPEMEHHOI0 TOKa, 3JIEKTPOJBUIATEb,
UHAYKIUMOHHAs TIeYb, pajap, pPaguoNpUEMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mnpenmera «®Du3mka» Ha ypOBHE cpeaHero oOmero oobpazoBaHUs
(6a30BBIil YPOBEHB) JOKHO 00ECTICYUTH JOCTIKEHUE CIICIYIONINX TMYHOCTHBIX, METAIIPEIMETHBIX
U MPEIMETHBIX 00pa30BaTe/IbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yJbTaThl OCBOEHUS ydeOHOro mnpenMera «Du3HKa» TOKHBI OTPAKATh
TOTOBHOCTh M CIHOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
MO3UIMEHN TINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUNA, TO3UTUBHBIX BHYTPEHHUX yOEKACHUIA,
COOTBETCTBYIOIIUX TPAIULIHUOHHBIM LIEHHOCTSM POCCHIICKOr0 00IIecTBa, pacuIMpeHre >KU3HEHHOTO
OTIBITa M ONBITA JCSATCILHOCTH B MPOIECCE PeaTu3allid OCHOBHBIX HANpPaBJICHUIH BOCIHUTATEIBHON
NESTSIILHOCTH, B TOM YHUCIIC B YaCTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOYy4yarolmerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIEeCTBA;

MPUHATHE TPAJAWIIMOHHBIX OOIICUETOBEUECKUX TYMAHUCTHUYECKUX U JEMOKPAaTHYCCKUX
LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESITENbHOCTh B MHTEpPEcax TIpaxkIaHCKOro oOIIecTBa,
Y4acTBOBATh B CAMOYTIPABICHUU B 00Pa30BaTEIBLHON OpraHU3aIiH;

YMEHHE B3aUMOJICHCTBOBATH C CONMAILHBIMA HHCTUTYTAMHU B COOTBETCTBUH C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTHUKEHHUSIM POCCUMCKUX YUEHBIX
B 007acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEIICHIS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO M NPUHUMATh OCO3HAHHEIC PEIICHHS, OPHCHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHUeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ICTCTHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢busnueckoil HayKke;

5) TpynoBOro BoCHUTAHUS:

WHTEpEC K pa3IudHbIM cepam mpodecCHOHATBHON ASSITEIbHOCTH, B TOM YHCIIC CBA3aHHBIM C
¢bu3uKOW ¥ TEXHUKOW, yMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymed mnpodeccun u
pealn30BBIBATh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHMIO B 0OnMacTu (hU3WKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  JKOJOTHYECKOH KYyIbTyphl, OCO3HAaHHWE TJIO0AIBHOTO XapakTepa
AKOJIOTHUECKUX TPOOIIEM;



IIJIAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHMS Lielen
YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

pacIIMpEHHE OMbITa JEATEIBHOCTH YKOJIOTHYECKON HAIPABIEHHOCTH Ha OCHOBE MMEIOIUXCS
3HaHU# Mo (pu3uKe;

7) HIEeHHOCTH HAYYHOT'O TIO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil HayKy;

OCO3HaHME LIEHHOCTH HAy4YHOM JEATEeIbHOCTH, TOTOBHOCTh B IIpolecce M3Y4deHUs (PU3MKU
OCYLLIECTBJIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHINBUIyAJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITENILHO  (POPMYITMpPOBAaTh ¥ aKTyaIM3UpPOBaTh TMPOOJIEMy, paccMaTpuBarh o€
BCECTOPOHHE;

ONPEIEATh UEIH IEITeIbHOCTH, 33]1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAN3a UMEIONIUXCS MaTepUATbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OLIEHUBAaTh COOTBETCTBHE pE3YyJbTATOB LIEISM,
OLICHUBATh PUCKHU ITOCJIEICTBUI 1€ATEIbHOCTH;

KOOPJAMHHUPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX pPEAIbHOr0, BHUPTYyaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

basoBbie ucciieqoBare/bCKie AeHCTBUSA

BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU MOHATHSMU W MeEToJaMu (PU3nUYecKon
HayKH,

BIIa/IETh HABBIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM NEeATENBHOCTH B 00JacTH
(bU3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY TOMCKY METOJOB pEIICHUs 3a/1ad
(hU3UYECKOTO CoMlepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIQJIETh BHUJIAaMHU JIEATEITLHOCTH TIO TOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEPIpPETallUu,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CHTYaIUsX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBIIATh PUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh THUIIOTE3Y
e€ pelieHus, HaXOUTh apTyYMEHTHI JJI I0Ka3aTeIhCTBA CBOMX YTBEPKICHUM, 3aaBaTh MapaMeTphl
Y KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATH MOJIYUYEHHBIE B XOJE PEHICHUS 3a/aud pe3yJbTaTbl, KPUTUYECKU OLICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH M (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/1auyi B 00pa30BATEIbHON NEATEILHOCTH, B TOM
quclie IPU U3YYCHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATH MPHUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIE TOJAXOAbl U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4H, IOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:



BIIQJICTh HABBIKAMH TIOJTY4YeHHUS WHGOpManuu (PU3UIECKOrO COACpPNKAHHUS U3 HCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATH IIOUCK, AaHAIU3, CUCTEMAaTU3aLMI0 W
MHTEpPIpEeTAINIO HHPOPMAIIMK PAa3IMYHbIX BUJOB U (DOPM MpEICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

MCIOJI30BATh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3alMOHHBIX 337a4 C COONIOZCHHEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PecypcocOepekeHHs], MPaBOBbIX M ATHUYECKHUX
HOPM, HOPM HHPOPMAIIMOHHOM 6€30aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3NYECKOTO COJACPKAHUA B PA3IIMYHBIX (popMaTax ¢ y4éTOM Ha3HAYCHHS
uHbOpMAIMM M LEJIEeBOM ayIuUTOpPHH, BBHIOMpas ONTUMANbHYIO (OpMYy MpEACTaBICHHUS U
BHU3yaJIU3aLUU.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe y4eOHbIEe 1eCTBUS:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHO JIEATEIHHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYaAlMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAaHUEM SA3BIKOBBIX CPENICTB;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBH Yy aJIbHON paboTHI;

BBIOMPATh TEMAaTHKYy M METOJIbI COBMECTHBIX JCHCTBHHA C y4€TOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATD LIEJI COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATH ACHCTBHUS
o €€ JOCTMKEHUIO: COCTABJIATh IUIAH JEUCTBUHM, pacHpeneisaTbh polIM ¢ Y4ETOM MHEHHU
YYaCTHHKOB, O0CY/IaTh pE3yJIbTaThl COBMECTHOU PadOTHI,

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/lAa U KaKJOr0 yYaCTHMKA KOMaHJbl B OOLIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HJIEH C MO3ULUUA HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH MIO3UTUBHOE CTPATETUYECKOE ITOBEICHHUE B PA3JIMYHBIX CUTYyalUsAX, IPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepPCaAJIbHbIE YUeOHbIe [1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENTFHO OCYIIECTBIISTh IMO3HABATEIBHYIO JEATEIbHOCTh B 001MacTH (QU3UKU U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIHICHHUs pacu€THBIX W KaueCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUSI  MPAKTUYECKOW paboThl € y4E€TOM HMEIOIIMXCS  PECYpcoB, COOCTBEHHBIX
BO3MOYXHOCTEH U MPEAINIOYTEHNM;
JIaBaTh OLEHKY HOBBIM CUTYalIHIM;
paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peuieHue;
OILICHUBATh MIPHOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULMU B 00J1acTU (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:
JIaBaTh OILIEHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTUBBI B JE€SATEIbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3yIbTaTOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI peduIeKCUH TS OLICHKH CUTYalH, BEIOOpa BEPHOIO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPMHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLUIMOKU.

B mpouecce nocTHKeHHS JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI 1O (U3UKE IS
YPOBHSL CpefiHero oOmiero oOpa3oBaHUs y OOY4YAIOIIMXCS COBEPLICHCTBYETCS IMOLMOHAIbHBIN
MHTEJUIEKT, MPEANOoJIaraloui copMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIErO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJINPOBAHHUs, BKIKOYAKOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEJIEHME, CIIOCOOHOCTh aJaNnTUPOBATbCA K HMOLMOHAIBHBIM M3MEHEHUSIM U HPOSBIIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTHIKCHUIO LEIW U yCIexy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JENCTBOBATh UCXO/sI U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C APYTUMH
JIOABMH, 3a00THTHCS, IPOSBIISATH UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonny oOydenus B 10 kiacce mpeaMeTHbIe pe3yibTaTbl Ha 0Aa30BOM YpOBHE JIOJIKHBI
OTpaxxaTh c()OPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPoJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH W TEXHOJIOTMM, B MPaKTHYECKOU
NEATEIbHOCTH JIIOJEH;

YUUTHIBATh TPAHUIIbl IPUMEHEHUS W3YUYEHHBIX (PU3NYECKUX MOJEJEH: MaTepuanbHas TOYKa,
MHepLUalbHas cucTeMa OTc4éra, a0COIIOTHO TBEPIOE TENO, MACAIBHBIM ra3, MOJCIU CTPOCHHUS
ra3oB, >KUIKOCTEH M TBEPABIX TeN, TOUECUHBIH SJIEKTPUUECKUN 3aps]l MpU pelieHuH (PU3nyecKux
3a1a4;

pacrnio3HaBaTh (U3NYECKUE SABJIEHUS (IIPOLECChl) M OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpHUH CTPOEHMSI BEIIECTBA M DJIEKTPOJIMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE, CBOOOIHOE Ta/IeHHE Tell, ABHKEHHE
M0 OKPY>KHOCTH, MHEpLUs, B3aUMOJEHCTBHE Tell, TudQy3us, OpOyHOBCKOE TBU)KEHUE, CTPOCHUE
KHUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE o0bEMa TeNl MpH HarpeBaHUM (OXJIAXJEHUH), TEIJIO0BOE
paBHOBEcHE, HCIApeHHe, KOHJICHCAllMs, IIJIaBICHHUE, KPUCTAJIM3alus, KUIIEHUE, BIIAXKHOCTD
BO3/lyXa, MOBBIIICHNUE JABJIECHUS Ta3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY
napaMeTpamMH COCTOSIHHS ra3a B U30MPOLIECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/IOB;

OIMCHIBATh MEXaHUYECKOE ABM)KEHUE, UCTIOIb3Ys (PU3NYECKUE BEIMYMHBI: KOOPANHATA, TYTh,
HepeMeIleHne, CKOpOCTh, YCKOPEHHEe, Macca Teja, CHJIa, UMITYJbC Tela, KHHETUYeCKas YHEPIusd,
MOTEHIMaJbHasl DHEPrusi, MexXaHuyeckas paboTa, MeXaHW4yecKas MOIIHOCTb;, INpPH OINUCAHUU
MPABUIIBHO TPAKTOBATh (PU3MYECKHI CMBICI MCIIONIb3YEMBIX BEJTMUNH, X 0003HAYEHUS U €AUHUIIB,
HaXOJUTh (POPMYJIbL, CBSA3BIBAIOIINE TaHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;



ONMCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TE€I U TEIUIOBBIE SBJICHMS, WCIHOJB3Ys
¢usnveckue BEIWYHMHBL: JABJICHUE Tra3a, TEMIepaTrypa, CpeAHsAs KUHETHYECKas SHEprHs
Xa0THYECKOT0 JIBMXKEHUS MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTh MOJIEKYJd, KOJUYECTBO
TEIUIOThI, BHYTPEHHSAS SHeprusi, pabora raza, KO3(QQHUIMEHT IO0JIE3HOrO ACHCTBHS TEIJIOBOIO
JIBUTATEIIS; TIPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOIB3yEMbIX BEJIMYHH, UX
0003HAYECHHS U EIMHUIIBI, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYHHY C
JIPYTMMH BEJTUYMHAM;

OMMCHIBATh H3YYEHHbIC JJIEKTPUYECKUE CBOMCTBA BEUIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporiecchbl), UCHONB3YsT (U3NYCCKUE BEIWYWHBI: DJIEKTPUUCCKUHA 3apsi, IJIEKTPUUYECKOE TOJIe,
HaNpspKEHHOCTD 110JIs, MOTEHIMAJ, pa3HOCTh TOTEHLIMAJIOB; IPU ONMCAHUU MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICT MCIIOJIBb3YEMbIX BEJIMYMH, UX 0003HAYECHUS U €AMHHUILIbI; YKa3bIBaTh (YOPMYIIbI,
CBSI3BIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aHATM3UPOBATh (PU3UUECKUE MPOIECCHl M SBJICHUS, HCHOJIb3ysd (PHU3MUECKUE 3aKOHBI U
MPUHLMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonsl HploToHa, 3aK0oH coxpaHEeHHUS
MEXaHUYECKOM SHEPruM, 3aKOH COXpPAHEHHs] UMIYJbCA, MPHUHLMUI CYHNEPIIO3ULIMU CUJI, TPUHLUI
paBHOMpPABUS WHEPIHMAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEIHEN KHHETUUECKON IHEPIHH TEIJIOBOTO JBUKEHUSI MOJIEKYJT
¢ a0COJIIOTHOM TeMIepaTypoi, NEPBbIN 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO
3apsiga, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHHUE U YCIOBHS (TPaHULbl, 00JaCTH) TIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAaIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBUS UX O€30M1aCHOT0 MCIOIb30BaHUS B [IOBCEIHEBHON XKU3HU;

BBITIOJHATh OSKCIIEPUMEHTHI [0 HUCCIEJOBAHUIO (DU3MYECKUX SBJICHUH U MPOIECCOB C
WCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHH, P 3TOM (HOPMYIUPOBATh MpoOieMy/3aaauy
W TUNOTe3y y4eOHOro SKCIIEPHMEHTa, COOMpaTh YCTAaHOBKY M3 NPEIVIOKEHHOTO 000pYyIOBaHHS,
MIPOBOAUTDH ONBIT U OPMYJIUPOBATH BHIBOIBI;

OCYILIECTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (U3NUYECKUX BEJIWYMH, IPU 3TOM BBIOUPATh
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU IMOTrPEIIHOCTEH
U3MEPECHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM MPSMBIX
U3MEPEeHUH, MpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yJbTaTbl IMOIy4YEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIWYHMH B BUE TaOJMIl U TpadUKOB, J€1aTh BBIBOJBI 110 pe3yJbTaTaM
HCCIEA0OBAHUS;

coOmrofarth mpaBwia Oe30macHOro TpyAa IpH NPOBEACHUM HCCIEIOBaHUM B paMKax
y4eOHOr0  SKCIEpHUMEHTa, Y4YeOHO-HCCIEA0BATEIbCKOM M  NPOEKTHOW  JEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIE 33J]a4i C SIBHO 3aJJaHHOH (pU3NYECKON MOJIENbIO, UCIONB3Ysl (PU3NUECKUe
3aKOHBI M TPHUHIIMIIBI, Ha OCHOBE aHajM3a YCJOBMS 3a/aydl BBIOMpPATh (U3NYECKYIO0 MOJEIb,
BBIIETIATh (DU3MYECKHE BEIUYMHBI U (OpMysbl, HEOOXOauMbIe UIsl €€ pelIeHHs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAbHOCTh MOTYYEHHOTO 3HAaUeHUS! (PU3NUECKOM BETMUUHBI;

pelars KauyeCTBEHHBbIE 3a/JadyM: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUYMBYIO ILIETMOYKY
pacCyXJIeHHI ¢ ONOPO Ha M3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

WCIOJIb30BaTh MPU PELIEHUN y4eOHBIX 3a7jau COBPEMEHHbIE MH(GOPMALMOHHBIE TEXHOJIOTHH
JUI TIOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpETallMl M MpPEJCTaBIeHUs Y4eOHOH U HayyHO-
MOMYJIAPHON MH(OPMAINK, MOTYYSHHON U3 pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH
noty4aemyro uHpopmaruio;



NPUBOANUTH TMPHUMEPHI BKJIA/Ja POCCHMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B DPa3BHTHE
HayKH, 00BSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOMN KU3HU i1 00ecreueHUs
0€30MacHOCTH MpHU OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, JUISI COXpPaHEHHS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAroIei cpene;

paboTaTe B TPYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATH paboTy
IpyNIbl, palMOHAIBHO paclpefensiTh O00sI3aHHOCTH U IUIAHUPOBATh  JESATENbHOCTh B
HECTaHJAPTHBIX CUTYallUsAX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXXJOTO M3 YYaCTHHUKOB TPYIIHI B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.

K xonmy oOydenus B 11 Kiacce mpeaMmeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTMMH, B IIPAKTHYECKOU
JESTeIbHOCTH JIFOJIEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAaHULBl MPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJENEH: TOYeYHBIN
ANEKTPUYECKUN 3apsfl, Tyd CBETa, TOUCUHBIA UCTOYHHK CBETA, S/IEPHAsi MOJETh aToMa, HYKJIOHHAs
MOJIENIb AaTOMHOTO Sipa MPH peIIeHN: (PU3NIecKux 3a/1a4;

pacrnio3HaBaTh (U3MUYECKUE SIBIICHUS (MIPOIECChI) U OOBACHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAHTOBOM (DU3UKH: DIIEKTPUYECKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, SJIEKTPOMAarHUTHas
UHAYKIUS, JEHCTBUE MArHUTHOIO II0JIE HA IPOBOJAHMK C TOKOM M JBUXKYLIUICS 3apsi,
AJIEKTPOMAarHUTHbIE KOJEOaHUsS U BOJHBI, IPSIMOJIMHEMHOE PACIPOCTPAaHEHHE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakiuus W TONApU3alUs CBeTa, JHUCIEpPCHs CBETa,
dboToanekrpuueckuii 3Ppdext (hoTodrddekr), cBeTOBOE NaBlICHHE, BOZHHKHOBEHHUE JIUHEHYATOTrO
CIIEKTpa aTOMa BOAOPO/Ia, €ECTECTBEHHAs! U MCKYCCTBEHHAsl PaInOaKTUBHOCTD;

ONMCHIBATh M3yUEHHBbIE CBOMCTBA BeLIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUECKYI0 TPOBOAMMOCTb PA3IMUYHBIX CpPEA) U IJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOIECCHI),
UCHONb3yd (U3NYECKHUE BEIMYUHBI: DJJEKTPUUYECKUH 3aps], CHJIA TOKa, HIEKTPUYECKOe
HapspKEHUeE, AJIEKTPUYECKOe COMPOTHBIIEHHE, Pa3HOCTh MOTEHIMANIOB, 3JEKTPOJABMKYIAS CHUIIA,
paboTa TOKa, MHAYKLIMS MarHUTHOTO Mojs, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKW, SHEPrusl SJEKTPUYECKOrO0 M MAarHUTHOTO TIOJIeH, MEepHoJ M dYacToTa KoseOaHud B
Kosie0aTeabHOM KOHTYpe, 3apsil M CWiIa TOKa B MpOIecce TapMOHMYECKUX 3IIEKTPOMAarHUTHBIX
KonebaHul, (OKyCHOE pacCTOSIHUE M ONTHYecKass CWia JIMH3bI, MpPH ONHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI MCIIONIb3yEMbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIBI, YKa3bIBATh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMY;

OIMCHIBATh U3yUCHHbIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONIB3YS (PU3NUECKUE BETUUUHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M MMITYJIbC (OTOHA,
MepHoJ] TOoJypacnajga, HEprusi CBSI3U AaTOMHBIX sJiep, IPHU ONHCAHWU TMPABUIBHO TPAKTOBATh
(u3MYeCKU CMBICT MCTIONb3YyEeMbIX BETUYMH, UX 0003HAYEHUS U €UHUIIbI, YKa3bIBaTh (YOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEJIMYMHY C IPYTMMH BEJIMYMHAMHM, BBIYMCIATH 3HAUEHUE
(bu3n4ecKoil BETMUNHBL;

aHAJIM3UPOBaTh (PU3MUECKHE NPOIECCHl U SBJICHMS, HUCHOJIb3ys (U3MUecKue 3aKOHBI U
MPUHIMIIBL: 3aK0OH OMa, 3aKOHBI TIOCTIEI0BATENBHOTO U MapajIeIbHOTO COEAMHEHUS POBOIHUKOB,
3akoH  Jxoyns—JleHna, 3akoH DJIEKTPOMArHUTHOM HWHAYKLIMH, 3aKOH IPSIMOJIMHEWHOIO
pacnpoCTpaHEHUSI CBETA, 3aKOHBI OTPAaXCHHUS CBETA, 3aKOHBbI IIPEIOMIIEHHS CBETa, ypaBHEHHE
OiHmTeHa s poToaddexTa, 3aK0H COXpaHEHHs] SFHEPTUU, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH
COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXpaHEHHUSI MacCOBOT0 YKcIa, MOocTynarsl bopa, 3akoH



paZMOAaKTUBHOTO pacmazna, MHpU OSTOM pas3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U YCIIOBHS (IpaHuULbl, 00JaCTH) IPUMEHUMOCTH;

OIIpeIeNIATh HAaIlPaBJICHUE BEKTOPA MHIAYKLUU MAarHUTHOI'O I0JIS IPOBOIHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JIopeHna;

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

BBITIOJIHATh JKCHEPUMEHTHI 10 HCCIEAOBAHHIO (U3NYECKUX SBICHUH U TPOIECCOB C
HCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMI: IIpu 3TOM (OpMYIMpOBaTh NpodiieMy/3a1aqy
U TUNOTe3y Y4eOHOro 3KCIEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 IPEIJIOKEHHOIO 000pyHOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISATh NPSMBIE U KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BEJIWYHH, IIPU STOM BBHIOUPAThH
ONTUMAJIbHBIA CIIOCOO M3MEPEHHUs M HCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKU IMOIPEIIHOCTEH
HU3MEpEHUI;

MCCIIEIOBATh 3aBHCUMOCTH (PM3UYECKUX BEJIMYMH C WCIOJIB30BAHUEM IPSIMBIX M3MEPEHUIL:
IpPU STOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHUPOBATh pE3yJbTaThl IOIYYEHHOW 3aBHCHUMOCTH
(Gu3nMYeCKUX BEJIMYUH B BUJE TaOIUI] U IpaMKOB, AeIaTh BBIBOJBI 10 pe3yJIbTaTaM HCCIIEI0BaHMS;

coOiogaTh mpaBuia 0€30MacHOro TpyJla MHpU INPOBEICHUM MCCIEIOBAHUNH B paMKax
y4e0HOTO  SKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEIIbCKON M TPOSKTHOH  JIESTENBHOCTH  C
HCI0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYJ0BAHMUS;

pelaTh pacu€THbIC 33aJ]a4 C SIBHO 3aJJaHHOH (PM3MYECKON MOJEIbIO, UCHONB3Ysl (PU3UUECKUe
3aKOHbl M HIPUHLMUIBI, HA OCHOBE aHAJINW3a YCJIOBUS 3a/aud BbIOMpaTh (DU3MYECKYIO MOJEIb,
BBIICNATh (DU3MYECKHE BEIHMYMHBI U (HOPMYJIBI, HEOOXOIUMBIE Jsi €€ pelIeHUs, MPOBOAMTH
pacy€Thl ¥ OLIEHWBATh PEATLHOCTH MOIYYEHHOTO 3HAYCHUST (PH3UUECKON BETHUUHBI;

pelaTh KaueCTBEHHBbIE 3aJaud: BBICTPAWBaTh JIOTMYECKU HEMPOTUBOPEUUBYIO IIETIOUKY
paccy’XKJIeHU ¢ OOpOl Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

WCII0JIb30BaTh MPU PELIEHUHU yUeOHBIX 3a7au COBPEMEHHbIE MH(OPMALMOHHbIE TEXHOJIOTHH
JUIS TIOMCKa, CTPYKTypUPOBAaHMS, HMHTEPIpPETAlMd M MPEJICTaBICHUs Yy4yeOHOW M HaydHO-
MOMYJIAPHON MH(OPMAIMK, MOJYYEeHHON M3 pa3IMYHBbIX UCTOYHUKOB, KPUTUYECKH aHAIU3HPOBATH
NoJIyyaeMyro HH(OpMaIuio;

OOBSACHATH NMPUHIMIBI IEHCTBUS MAIllMH, IPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3ivyaTh
yCIIOBUS UX 0€30I1aCHOI0 UCIIOJIB30BaHUs B IOBCEIHEBHOM JKU3HH;

NPUBOANTH TMPUMEPHI BKJIA/Ja POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUSA MO (PU3MKe B MOBCEIHEBHON XKM3HU IS 0OecreueHus
0€30MacHOCTH MpHU OOpalleHUH ¢ MpUOOpaMU UM TEXHUYECKUMH YCTPONCTBaMH, JUIsl COXPaHEHHS
3/10pOBbS U COOIIOICHNS HOPM DKOJIOTUUYECKOTO MOBEACHMS B OKpY Kalollel cpeie;

pa0boTaTh B TpYIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMATBHBIX pPOJIeH, MIaHUPOBaTh paboTy
IPYNIbl, pPalMOHAJIBHO PACHpPENENATh OOS3aHHOCTM U IUIAHUPOBATh  JIEATENBHOCTh B
HECTaH/JApPTHBIX CUTYalUsAX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXXIOTO M3 YYaCTHHUKOB TPYIIHI B
pelieHre paccMaTpuBaeMon IPOOIJIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
N HaumenoBann KouuvecTBo 4acoB JJIeKTPOHHbIE
" e pa3iesioB (uudpoBbie)
n/ Bcer Kourpoubnbl  IIpakTnuyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThbl e padoThbI
NMPOrpaMmblI pecypchl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
o
M:TB:IE 1 bubmuorexa [JOK
11 8 2 https://m.edsoo.ru/7f41bf
HAY4YHOTO
12
MO3HAHUS
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
bubmuorexa [JOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHbI bubmuorexa [JOK
2.3 COXpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKe 12
Wroro mo pazneny 18

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUNHAMUKA

Ocrose! bu6mmoreka [IOK

31 MoTeRmbRO" 9 1 https://m.edso0.ru/7f41bf
KHHETUICCKOU 72
Teopun
OCHOBBI bubmuorexa [JOK

3.2 TEPMOIMHAMHK 10 1 https://m.edsoo.ru/7f41bf
1 12
ArperaTHble
COCTOSIHUS bubnmoreka [JOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf
dazoBble 72
TIEPEX0JIbI

Hroro no pazneny 24

Pasnea 4. JIEKTPOJINHAMUKA

4.1 DNEeKTpOCTaTUK

10 1

bu6nmoreka [JOK
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https://m.edsoo.ru/7f41bf72
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a https://m.edsoo.ru/7f41bf
12
ITocTosiHHBIN
ANEKTPUUECKUI bubnmoreka [JOK
4.2 Tok. Toku B 12 https://m.edsoo.ru/7f41bf
Pa3ITUYHBIX 12
cpenax
Htoro no paszneny 22
PesepBHoe Bpems 2
OBUIEE
KOJIMYECTBO 68
YACOB I1O

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne = HaumeHoBaHue
(mndpoBbie)
n/ pa3jiejioB U TeM Bcer  KoHTpOJIbLH IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoTbl
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MarsuTHOE 1oJIe. bubmuorexa [JOK
11 DJIEeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c
ast UHy KU 97c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bubmuorexa [JOK
2.1 9JIEKTPOMATHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIEOaHUS 97c
MexaHn4ecKue u bubmuorexa [JOK
2.2 9JIEKTPOMATHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6mmoreka [IOK
2.3 Ontrka 10 3 https://m.edsoo.ru/7f41c
97c
Uroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
crnenuaabHOM
3.1 Teopuun
OTHOCHUTEIIEHOCT

u

Hroro no pazneny

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c
97c

Paznen 4. KBAHTOBAS ®U3UKA

DJIEeMEHTHI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITHKH 97c
bu6mmorexa [IOK
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [IOK
4.3 ATOMHOE SIpO 5 https://m.edsoo.ru/7f41c
97c
Hroro no pazneny 15
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Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJIEMEHTHI bubnmoreka [JOK
5.1 ACTPOHOMHHU U 7 1 https://m.edsoo.ru/7f41c
acTpopU3UKHI 97c
Hroro no pazaeny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

0600maromee bubmuorexa [JOK
6.1 HIarot 4 https://m.edsoo.ru/7f41c
HOBTOpeHI/IC
97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE
KOJIMYECTBO
YACOB 10 68 4 7
ITPOTPAMME



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

10 KJIACC
N KosmuecTBo yacoB JJIeKTPOHHBbIE UM (PPOBBIE
. Tema ypoxka o0pa3oBaTe/bHbIE
n/n Bcero
K/P /P pecypchl
®dusuka — HayKa o
1 npupoze. Hayunsie MmeToabl 1 bubmuorexa [JOK
MIO3HAHUS OKPYIKAFOIIEro https://m.edsoo.ru/ff0c32e2
MUpa
Posb 1 mecTo dusuku B
bopMHUpPOBaHUH
5 COBPEMEHHOI Hay4yHOUI 1 bubnuoreka [IOK
KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JIEATEIIbHOCTH JIIOIEH
MexaHuueckoe TBUKEHHE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO JBHIKEHUS. 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c3508
IIepemenienue, cKOpoCTb,
YCKOpEHUE
4 PaBHOMepHOE 1 bubnnoreka [JOK
IPSMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 bubnnoreka [JOK
NPSIMOJIMHEHHOE JTBUKCHUE https://m.edsoo.ru/ff0c372e
CBo0OosiHOE MTajieHHeE.
6 yCKOijI/Ie CB(J)16O)1HOFO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c39cc
N ICHAS
KpuBonuneiinoe 1BHKEHHE.
7 I[EI/I)KCHI/IG MaTepi[IaHBHOﬁ 1 bubmorexa IOK
https://m.edsoo.ru/ffOc3ada
TOYKH 110 OKPY>KHOCTH
[TpuHIUIT OTHOCUTENBHOCTH
8 INanunes. MaepuuanbHbie 1 bubnuoreka [IOK
cucreMbl otcuera. [lepBoit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna.
[IpuHIMn cyneprno3uuu
9 CI/EI. B%ITopoﬁ 3aII)<0H ’ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3be8
HrroToHa nis
MaTepUaIbHOM TOUKH
Tperuii 3akoH HeroToHa bubnuorexa [IOK
10 1
JUTSL MaTePHATIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOIO 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Tarorenns. Cuiia TSHKECTH.
HepBa;I KOCMHYCCKaA
CKOpPOCTb

https://m.edsoo.ru/ff0c3d00

12

Cuia ynpyroctu. 3akoH
I'yka. Bec Tena

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3e18

13

Cuna tpeHus.
Koaddunment tpenus.
Cuna conpoTuBIeHUS IPU
JBYDKEHUH TeJa B
XKHUJIKOCTH WM Ta3e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarensHoe n
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Tea.
Mowment cuisbl. [1nedo
CUJIBI. Y CJIOBUS PaBHOBECHUS
TBEPJIOTO TENa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

HNmnynec MaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepHAIbHBIX TOYEK.
Wmmynbe cuitbl. 3aK0H
COXPAaHEHHUsI UMITYJIbCA.
PeaktuBHOE ABM>KEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabota u Mo1IHOCTD CHIIBI.
Kunernueckas sneprus
MaTepuaIbHOW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKOW SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

18

19

ITorennmansHas 3HEPTHUsL.
[ToreHunaneHas sHEprus
ynpyro aegopMHUpOBaHHON
npyxuHbl. [loTeHnunansaas
SHeprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIU

ITorenuumanbHbie U
HENOTEHLUAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHUUAIBHBIX CUJI C
M3MEHEHUEM MEXaHNYECKOU
SHEPrUU CUCTEMBI TEJl.
3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTUU

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c41a6
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20

21

22

23

paboTHI CHITBI C
U3MEHCHHEM MEXaHHYECKOU
SHEPrHH Tella Ha IpUMepe
pacTsHKCHUST PE3HHOBOTO
KIyTa»

KoHnTtposbnas padoTa mo
teme «Knnemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE ITOJIOKEHUS
MOJICKYJISIPHO-
KHHETUYECKOW TCOPHH.
BpoyHOBCKOE JBMKEHUE.

Tlcppyus

XapaxkTtep JBUKECHUS U
B3aUMOJCHCTBHUS YaCTHI]
BelrecTsa. Mojaenun
CTPOEHUS Tra30B, KUIKOCTEH
1 TBEPJIBIX TEI

Macca mounexyi.
KonuuecTBo BewecTsa.
ITocrosinHas ABoragpo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

24

TermoBoe paBHOBECHE.
Temneparypa u eé
u3Mmepenue. [lkana
temnepatyp Llenbcus

25

26

Wneanpuniii ra3s B MKT.
OcHoBHoe ypaBHeHue MKT

AbGconoTHas TeMieparypa
KaK Mepa cpeHen
KMHETUYECKON SHEPrUu
JBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH MEXY
napamMeTpamMu COCTOSIHUS
pa3pekeHHOTO ra3a»

H3omponeccel B nieaibHOM
rase U ux rpapuueckoe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
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MMpEaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON
CHCTEMBI U CTIOCOOBI €
n3meHenus. Konugectso

bubmuoreka [JOK

30 TEIUTOTHI K paborTa. https://m.edsoo.ru/ff0c5952
BuyTpeHnHss sHeprus
OJHOATOMHOT'O HJICAJIBHOTO
rasa
bubmuoreka [JOK
31 Buytet Teruionepe a https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTh
p | e Kommecrso BuGnmorexa LIOK
https://m.edsoo.ru/ff0c5c36
TerIoneperaye.
AnrabaTHBIN mporecc
IlepBrlii 3aK0H
33 TEPMOJIMHAMUKH U €r0 bubnnorexa [JOK
NpUMEHECHHE K https://m.edsoo.ru/ffOc5efc
H30IpoIieccam
Heobpatumocts mporeccon
34 B anI;))oI[e. BTOpOgl 3I;KOH bubmmoreia LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunuun aeiicteus n KITJ{ bu6mmoreka [JOK
TEIJIOBOM MaIllMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKoJ0oru4ecKe npooIeMbl
TETJIOOHEPTETUKU
O06o0maromuii ypok
38 «MOJ‘II:KYJIISII-IpHa}}II I:bmm(a. bubmorexa IOK
https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJAMHAMUKID)
KonTponbnas pabora no
39 teMe «MoutekyisipHas bubnuoreka [IOK
¢dusuka. OCHOBEI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
[TapooOpa3zoBanue u
40 KOIfHeraHHSI. Hcnapenne u bubmorexa [JOK
https://m.edsoo.ru/ff0c63b6
KHTICHUE
AOcomoTHas 1
41 OTHOCHTEJIbHAS BIIAXKHOCTD bubnmorexa LIOK
. https://m.edsoo.ru/ff0c64d8
Bo3yxa. HacelienHslil map
42 TBépmnoe Teno. bu6nmoreka [JOK

Kpucramnmueckue u

https://m.edsoo.ru/ff0c65f0
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aMop(gHBIC Tema.
AHU30TPONHUS CBONCTB
Kpuctayos. XKuakue
Kkpuctayyibl. CoBpeMeHHbIE
MaTepHuabl

[ImaBnenue u
KpUCTaJUTH3aIus. Y IenbHas

bu6mmoreka [IOK

43 TEIJIOTA [TaBJICHUSI. https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 YpaBHEHHE TEIIOBOTO bubmmoreka [JOK
Oayanca https://m.edsoo.ru/ff0c6820
DrneKkTpusanus Ted.
45 DnekTpuueckuit 3aps. JIsa bubnuorexa [JOK
BUJIA YJICKTPHUYCCKHUX https://m.edsoo.ru/ffOc6bcc
3aps0B
[TpoBOIHWMKH, TUINEKTPUKH
46 Y TIOJIyTIPOBOJHUKHU. 3aKOH bubnnorexa [HOK
COXpaHeHHUsI https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUYECKOTO 3apsa
B3aumoneiicTBue 3apsi0B.
47 3aKkoH KI;JIOHa. TO‘I:‘I:I[I)IP'I Bubmiorexa LIOK
g https://m.edsoo.ru/ffOc6ced
AIIEKTPUUYECKHH 3apsi
HanpsixéHHOCTh
JJIEKTPUUECKOTO MOJIS.
48 HpHHEI/IH CYNEpIO3ULNH bubmorexa IOK
. https://m.edsoo.ru/ff0c6df2
AIIEKTPHUYECKUX TIOJIEH.
JInHnn HanpsKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOT O MOJIS. bubnuoreka [IOK
ITorenuman. PasHocts https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
IIpoBogHUKY 1
WDJIEKTPUKH B
50 i[JIeKTpOETaTI/I‘leCKOM ToJIE. bubmorexa IOK
https://m.edsoo.ru/ff0c7018
Judnexkrpudeckas
IPOHHIIAEMOCTh
51 DIEKTPOEMKOCTb. bubnmoreka [JOK
Konpencarop https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIIOCKOTO
59 KOHJIEHCAaTopa. JHEeprus bubnnorexka [JOK
3apsHKEHHOTO https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
53 JlaboparopHas paboTa



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

"U3mepenne
3IIEKTPOEMKOCTH
KOHJieHcaTopa"

54

55

[Ipuniun nercTBus u
MPUMEHCHUE
KOHJICHCATOPOB,
KOIMMUPOBAJIBLHOTO armapara,
CTPYWHOTO MPUHTEPA.
DIIeKTpocTaTHIYEeCKas
3aIuTa. 3a3eMJIICHUE
AIIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK,
YCIIOBUS €0
CYILIECTBOBAHHSI.
[Tocrostuusrit Tok. Cuna
Toka. Hanpsixenne.
CormnpoTuBieHue. 3aKoH
OmMa 1t yyacTka Lenu

56

[TocnenoBarenbHOE,
napauleJbHOE, CMEIIAHHOE
COEIMHEHHE NPOBOIHUKOB.
JlaGopaTtopHnast pabota
«/3y4eHune cMemanHoro
COEJIMHEHUS PE3UCTOPOBY»

0.5

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

57

58

Pabora u mourHOCTH
AIIEKTPHUYECKOTO TOKA.
3axoH JIxoyns-Jlenua

3akoH Oma aJid OTHOU
(3aMKHYTOI)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHnasi pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

60

DJIEKTPOHHAS
MPOBOJIMMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIJIOB
OT TEMIEPATYPBHI.
CBepXxIpoBOIUMOCTh

DNEeKTPUYECKHUI TOK B
Bakyyme. CBolicTBa



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

OJICKTPOHHBIX ITYYKOB

[ToxynpoBoaHukH, UX
coOCTBEHHAas U pUMeECHast

61 npoBouMocTh. CBOKCTBA 1 bubmumoreka [IOK
p—~n-nepexoza. https://m.edsoo.ru/ff0c84ae
[TomrynpoBOIHUKOBBIE
IPUOOPHI
DIIEKTPUUYECKHI TOK B

ACTBOpaxX U pacIiaBax
62 EHCKTPEJIHTOE. 1 Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c82ba
DNEKTPOIUTHYECKAS
JUCCOLMAIUsS. DIEKTPOIIN3
DIIEKTPUUECKHI TOK B

63 razax. CaMOCTOSITeIIbHBIN 1 1 bu6mmoreka [IOK
HECaMOCTOSTEIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKkTpuuecKkue Npuodopsl U

CTpOMCTBA B UX
64 zpaf(TI/IquKoe IIPUMEHEHUE. 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c86fc
[TpaBuiia TEXHUKH
0e301acHOCTH

65 O06o0manmui ypox 1 bubmmoreka [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no
TeMe «DIEeKTPOCTaTHKA.

66 HOCTOﬂHHHﬁp 1 bubnuorexa LIOK

. https://m.edsoo.ru/ffOc8a8a
ANEKTpUYECKUil TOK. TOKHU B
PA3ITUYHBIX CPEIax»
PesepBHbIit ypoK.
67 KOprOJILH;;{ppa60Ta 1o 1 bubmorexa IOK
https://m.edsoo.ru/ff0c8c56
TeMe "DneKkTpoauHaMuka”
PesepBHbIit ypoK.
68 O6ogma10m317/11?71 YPOK TIO 1 Bubmiorexa LIOK
https://m.edsoo.ru/ffOc8f6c
temam 10 knacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

11 KUIIACC

N KosnvecTBO 4acoB DJIeKTPOHHbIE
; uugpoBbIe
n/  Tema ypoka Becer Kourtpoasn  Ilpakruyeck o6pasoBaTeTbHbIE
n 0 ble padoThI ue padboTbl
pecypchl
[TocTositHHBIC
MAarHHUThI U HX
B3alUMOJICHCTBUE. Bumorexa LIOK
1 Maririioe noze. . 1 https://m.edsoo.ru/ffOc9
Bekrop marHuTHOM 778
MHAYKIUU. JInHnn -
MarHUTHOM
WHIYKIHH
MarunurtHoe 1oJe
MIPOBOJIHUKA C
TOKOM. ONEIT bubnunoreka LIOK
2 Opcrena. 1 https://m.edsoo.ru/ff0c9
BzaumoneiictBue 8fe
IIPOBOJTHUKOB C
TOKOM
Jlabopatopras bubnunoreka LIOK
3 padora «syserite 1 1 https://m.edsoo.ru/ff0c9
MarHUTHOTO MO sfe
KaTYLIKH C TOKOM»
[evicTBue
MAarHUTHOTO TTOJIS
Ha TIPOBOJTHUK C
TokoMm. Cuita
?}Z?O ?;IT'opHas[ Bbubmnorexa [JOK
4 1 1 https://m.edsoo.ru/ff0c9
pabota 2c0
«Hccnenosanue —
JIeHCTBUSA
TTOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOM»
[evicTBue
MAarHUTHOTO TTOJIS
Ha JIBKYIIYIOCS bubnuotexa [JOK
5 3apPSHKEHHY IO 1 https://m.edsoo.ru/ff0c9

gactulyy. Cuna
Jlopenma. PaGora
cuibl JIopeHna

df4



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

DJIEKTpOMarHuTHa
S UHIYKIIHSL.
IToTok BekTOpa
MarHuTHOMN
unaykuuu. J/1C
MHAYKIHMU. 3aKOH
ANEKTPOMATHUTHOMU
WHIYKIAH
®dapajes

JlaGopatopHas
pabora
«HccnenoBanue
SIBJICHUS
3IEKTPOMArHUTHOM
UHIYKIHN»

bubnunoreka LIOK
https://m.edsoo.ru/ffOca
150

10

11

NHAYKTUBHOCTS.
SIBnenue
CaMOUHIYKITUH.
€)1(®
CaMOUHTyKIUH.
OHeprus
MAarHMTHOTO ITOJIS
KaTYIIKA C TOKOM.
DIIeKTPOMarHUTHO
e Tose

Texuuueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
IMOCTOSTHHBIC
MAarHHTHI,
AIEKTPOMATrHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPUTENIH
3JIEMEHTapPHBIX
YaCTHII,
WHIYKI[MOHHAs
reJn

O6o06maromuit
ypok «MarHuTHoe
noue.
DeKTpoMarHuTHa
ST UHTYKITHS

KonTtponbnas
pabota o Teme

bubnuoreka [{OK
https://m.edsoo.ru/ffOca
600

bubnunorexa LIOK
https://m.edsoo.ru/ffOca
b82

bubnunorexa LIOK
https://m.edsoo.ru/ffOca



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

«MargutHoe 1oJe.

DNeKTpOMarHuTHa
ST MHTYKITHS

12

CBoOoaHbIe
MEXaHUYECKHe
KoJIcOaHMsI.
I"apmonuyeckue
KoJIeOaHMsI.
YpaBHenue
TapMOHUYECKHIX
KoJie0aHui.
[IpeBpamenue
SHEPrUU

bu6nmoreka [IOK

https://m.edsoo.ru/ffOcaf

06

13

14

JlaGopaTopHas
paborta
«HccnenoBanue
3aBHCUMOCTH
NeproJia MajbIX
Kosie0aHuil rpy3a
Ha HUTH OT JUTUHBI
HUTH U MacChl
rpy3a»

Konebarenbubiii
KOHTYP.
CB0OOIHBIE
AJIEKTPOMATrHUTHBI
€ KoebaHus B
HJI€aILHOM
K0JIeOaTEIIEHOM
KOHTYpE.
AHajorus Mexay
MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBI
MH KOJIEOaHUSIMHU

bubmmoteka IIOK

https://m.edsoo.ru/ffOcb

820

15

16

dopmyna
Tomcona. 3akoH
COXpaHECHHUS
SHEpPTUU B
HJIeaIbHOM
KoJIe0aTEILHOM
KOHTYpE
IIpencrasnenue o
3aTyXaroIIux
KOJIEOAHUSX.

bubnunorexa LIOK

https://m.edsoo.ru/ffOch

9c4

bubnunorexa LIOK

https://m.edsoo.ru/ffOch

b86



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
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

17

18

19

Brinyxnennbie
MeXaHUYECKHE
KoJIeOaHHSI.
Pe3onanc.
BrinyxkcHHBIE
AJIEKTPOMATHUTHBI
¢ KojcOaHus

IlepemMeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MomHocTh
MEPEMEHHOT0 TOKa.
AMIUIUTYTHOE U
JIeHCTBYIOIIEE
3HAUEHUE CHJIBI
TOKa U
HAIPSDKEHUS
Tpanchopmarop.
[IpousBoacTso,
nepenava u
noTpebaeHue
3JIEKTPUYECKON
SHEPTUu

YerpolictBo 1
MPaKTUYECKOE
MIPUMEHEHUE
3JIEKTPUYECKOTO
3BOHKA,
reHeparopa
MePEMEHHOTO TOKa,
JIUHUN
3JeKTponepeay

bubnunoreka LIOK

https://m.edsoo.ru/ffOcb

d34

bu6nmorexa LIOK

https://m.edsoo.ru/ffOcc

324

20

21

DKOIOTHYECKHUE
PHYCKH TpU
MIPOU3BOJICTBE
3JIEKTPOIHEPTHUH.
Kynberypa
HCITOJIb30BaHUS
AJIIEKTPOIHEPTUH B
MMOBCEOHEBHO
SKU3HHA
Mexanunueckue

BOJIHBI, YCIIOBUS
pacnpocTpaHEHUs!.

bubnunorexa LIOK

https://m.edsoo.ru/ffOcc

as4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

ITepuoa. Cxopocthb
pacnpocTpaHeHHs
U JIJTUHA BOJIHBL.
[Tonepeunsie u
MPOJI0JIbHBIC
BOJIHBI

3ByK. CKOpOCTb
3ByKa. [ pomkocTh

bu6nmoreka [IOK

22 https://m.edsoo.ru/ffOcc
3ByKa. BeicoTa
c0c
toHa. TemOp 3ByKa
ONEeKTPOMarHUTHbI
zBBoO;II(fITI:; I:IX bub6imoreka [JOK
23 https://m.edsoo.ru/ffOccf
ckopocTs. [1lkana e0
AJIIEKTPOMATrHUTHBI =
X BOJIH
[TpuHUMTIBL
pPazuoCBs3H U
24 TEJEeBUICHUA.
Passutue cpeacrs
CBSI3U.
Pagnonokanus
K
;é{OTpaOHBHaﬂ bubmuoreka [IOK
T
25 P https://m.edsoo.ru/ffOcc
«Konebanus u
6f8
BOJTHBD»
IIpssmMonuHeiHOe
pacnpocTpaHeHue
CBETa B bubmuoreka [IOK
26 OJTHOPOJTHOM https://m.edsoo.ru/ff0cd
cpene. TodeuHbrit 350
HMCTOYHHK CBETA.
JIyd cBera
OtpaxkeHue cBera.
3
O:KZ;I(I:HI/ISI cBeTa bubmmorexa LIOK
27 P ' https://m.edsoo.ru/ff0cd
ITocTpoenne
y 4e0
M300paKeHHI B
MIJIOCKOM 3€pKajie
[Ipenomnenue
cera. [lomHoe bubnuotexa [JOK
28 BHYTpEHHEE https://m.edsoo.ru/ff0cd
OTpakeHHUE. 76

[Ipenenbublii yroa



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
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

MOJIHOTO
BHYTPEHHETO
OTpakKeHUS

29

30

31

32

JlaGopatopHas
pabora
«3mepenue
MoKazares
MPETOMIICHUS
CTEKJIa»

JIuH3bI1.
[Toctpoenue
Hn300pakeHHUH B
nuH3e. Popmyia
TOHKOM JIMH3BI.
YBenuuenue
JIUH3BI

JlaGopaTopHas
pabora
«HccnenoBanue
CBONCTB
M300pakeHHil B
JTUH3AX»

Hucnepcus cera.
CI10KHBIH COCTaB
OeJoro cBeTa.
IiBeT.
JlaboparopHas
paborta
«Habmonenue
TUCTIEPCUU CBETa»

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd
67a

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcd
dle

33

WNurepdepennus
ceta. {udpaxuus
CBeTa.
JudpakimonHas
pemeTka

bubmmoteka IIOK
https://m.edsoo.ru/ffOce
d22

34

[TonepeunocTh
CBETOBBIX BOJIH.
[Honapuzanus
cBeTa

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcf
02e

35

Onrtuyeckue
npuOopkI U
yCTpOMCTBa U
YCIIOBUS UX
0e30ImacHoro



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
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

IMPUMCHCHUA

I'panuubt
PUMEHUMOCTH
{lacCHHAcCon bubnmoreka [JOK
36 MERAHHICH. https://m.edsoo.ru/ffOcf
[Toctynatel
y 862
CIIeUaIbHON
TEOPUH
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
gj;g;i:g;momn bubnuorexa [IOK
37 https://m.edsoo.ru/ffOcfa
BpEMEHU U 42
COKpaIcHue
JUTHHBI
OHeprus u
UMITYJIBC
PEIATUBUCTCKOMN bubnnorexa [JOK
38 yactuukl. CBI3b https://m.edsoo.ru/ffOcfc
Macchl ¢ YHEpTUuei 68
U UMITYJIECOM.
DHeprust MoKos
KonTponbhas
I())iiOOT;L;(OHTHKa’ bubmmoteka [JOK
39 . https://m.edsoo.ru/ffOcf
CrieUaIbHON
6f0
Teopun
OTHOCHUTEIIEHOCTHY
®ortonsl. Dopmyna bubmmnorexka HOK
40 [Tnanka. DHeprus https://m.edsoo.ru/ffOcfe
¥ IMITYJIEC )OTOHA 16
OtkpsiTHE U
HCCIIENOBAHUE bubmuoreka [{OK
41 doTorddekra. https://m.edsoo.ru/ffOcff
Omerter A. T c4
CroneroBa
3aKOHBI
dororddexra.
;’Eiﬁ‘::;:a - Bubmorexa [[OK
42 https://m.edsoo.ru/ff0d0
dboTtorddekra. 156
«Kpacnas =
TpaHUIIa»

dororddekra



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
https://m.edsoo.ru/ff0d015e

JlaBiaeHue cBeTa.

Omnprte! I1. H. bubnmoreka [IOK
43 JleGenena. https://m.edsoo.ru/ff0d0
XumMmuyeckoe 4a6
JICNCTBUE CBETA
Texnuueckue
yCTpOMCTBa U
MIPaKTUYECKOE
MIPpUMEHEHHUE:
44 (dOTORIIEMEHT,
doronaTyuk,
COJTHEYHAs
Oarapes,
CBETOJIHO/T
Pemienue 3aay 1o BuGmorexa LIOK
45 reme «3H6M6HTH https://m.edso0.ru/ff0d0
KBaHTOBOM
302
OTITUKH
Monens atoma
Tomcona. OnbITE
Pezepdopna o bubmmoreka [JOK
46 paccesiHuIO o- https://m.edsoo.ru/ff0d0
YaCTHII. 9la
IInanerapnas
MOJIEIb aTOMa
bubmmoteka IIOK
47 IMocrynater bopa https://m.edso0.ru/ff0d0
afa
N3znydenue u
TTOTJIOIICHHUE
$ororoB fpn bubnmnoreka HOK
48 riepexozic aToMa https://m.edsoo.ru/ff0d0
OJIHOTO YPOBHS afa
SHEPIrUH Ha
Ipyrou. Buasl
CIIEKTPOB
BomnroBBIE
CBOMCTBA YaCTHII.
EZEE;ICE;EE) (::H' bubmnorexa [JOK
49 M https://m.edsoo.ru/ff0d0
BOJIHOBOM ca8
Ty alTu3M.

CIrioHTaHHOE U
BBIHYKICHHOE



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

U3ITy4yeHue

50

51

52

OTtkpeITHE
PaAMOAKTUBHOCTH.
OnpITHI
Pezepdopna o
OTIPENICIICHUIO
cocraBa
PamoaKTUBHOTO
U3ITYYCHUS

CsoticTBa anbda-,
Oera-, ramMmMa-
U3ITy4YCHHUS.
BrnusHue
PaaOaKTUBHOCTH
Ha JKHBBIE
OpTaHU3MBI

OTtkpbITHE
MPOTOHA U
HEUTpOHA.
N3orombl. Anbda-
pacnan.
DIIeKTPOHHBIN U
MIO3UTPOHHBIN
Oera-pacma.
I'amma-usnydenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0
fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1
162

53

54

DHeprus CBI3u
HYKJIOHOB B Si/Ipe.

S nepHble peakuu.
SInepHslil peakTop.

[Tpobnemsr,
NIEPCIIEKTUBBI,
9KOJIOTHYECKHE
ACIIEKTHI SIICPHOU
SHEPreTUKU

OnemMeHTapHbIe
YaCTHULIBI.
OtkpeiTHE
MO3UTPOHA.
Metonarl
HaOJIFOEHUS 1
peructparuu
AIIEMEHTapHbBIX
gactull. Kpyrubrit
CTOJ

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1
356

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0
€38



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

55

«DyHAaAMEHTAJIbH
ble
B3auUMOJICUCTBHUS.
EnnuctBo
dusnueckoit
KapTUHBI MUPa»

Bun 38é3aH010
Heba. Co3Be3nus,
SIPKHE 3BE3/BI,
IUTAHETHI, UX
BUJIMMOE
JIBIJKEHHE.
ConneuHas
cHCcTEMA

56

Comnnre.
ConneuHas
AKTHBHOCTD.
Hcrounuk sHeprun
CoJHia ¥ 3B€31

57

3BE3 1B, HX
OCHOBHBIC
XapaKTePUCTHKHU.
3BE3/1bI TTIABHOU
MOCJIEI0BATEIBLHOC
TU. BHyTpeHHee
CTPOEHHUE 3BE3N.
CoBpeMeHHbIE
MPEICTABJICHHUS O
MIPOUCXOXKICHUU U
sBosroiun CoJHIa
U 3BE3]

58

Mineynsii [Tyte —
Hamia ["anakTuka.
Ilonoxenue u
nerkenne CoHia
B I'amakTuke.
["anakTukm.
YEpHble AbIPHI B
A/ipax rajlakTuk

59

Bcenennas.
Pazberanme
rajaktuk. Teopus
Bonbioro B3peIBa.
PenukToBoe




W3JIy4YCHHE.
MeTtarainakTuka

60

Hepemenneie
poOJIEMBI
aCTPOHOMUHU

61

Konrtponbnas
pabora
«DNEeMEHTHI
aCTPOHOMUU U
acCTpOUZHKI

62

63

64

O6oO0maromui
ypok. Ponb
bu3uku u
aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJOTHYECKOM,
COLIMAJIBLHON U
ATUYECKOH chepax
JIeITeIIbHOCTH
YyeJioBeKa

O06o00maronmn
ypok. Poib n
MeCTO (PU3HMKHU U
aCTPOHOMHU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa
Ob6o6maromuit
ypok. Ponb
buznIecKoit
TEOPHH B
dbopMupoBaHUU
IIPEACTABICHUH O
buznueckoit
KapTHUHE MHUpa

65

O0o00marommii
ypok. Mecto
buznueckoit
KapTHHBI MUPA B
o01miem psay
COBpPEMEHHBIX
€CTEeCTBEHHO-
HAyYHBIX
IIPEACTABIECHUH O




pUpOJIe

66

PesepBHBII ypOK.
MarnutHoe noie.
DneKTpoMarHuTHa
A UHIYKIUS

67

PesepBHBII ypOK.
Ontuka. OCHOBBI
cHeluanabHON
TEOpUHU
OTHOCHUTEIBHOCTH

68

Pesepnblii ypok.
KganToBas
busnka. DIeMEHTHI
ACTPOHOMHH U
acTpou3uku

bubnunorexa LIOK

https://m.edsoo.ru/ff0d1

784

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

68



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




YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosues b.b., Corckuit H.H. non penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Hapyrua B.M. nox penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue

PeivkeBuu A.T1. @usuka. 3amauank. 10-11 ki.: [Tocobue mist o6meodpa3oBat. yued. 3aBeACHHM. -

6-e u3n., crepeotur. - M.: [Ipoda, 2002.

METOJAUYECKUE MATEPHUAJIbI JIS1 YYUTEJISL

®dpoHTaANBEHBIC Ta00paTOpHBIE 3aHATHS 10 (u3nKe B 7-11 kimaccax 001meoopa3oBaTeIbHBIX
yupexnenuii: Ku. qis yaurens/B.A. Bypos, 10.1. luk, b.C. 3Bopeikus u jap.; [Ipoceemenue:
VYueob. Jlut., 1996.

Tpodumona T.1. ®uzuka. OCHOBHBIEC MOHATHS, 3aKOHBI, (HOPMYJIBI B cXeMax U Tabnumnax: 7-11

kiacc: CrpaBouyHble MaTepuaisl. - M., akBapuym, 1997.
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